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Control of Soil Nutrient Loss of Typical Reforestation Patterns Along the Three

Gorges Reservoir Area
WU Dong, HUANG Zhi-lin* , XIAO Wen-fa, ZENG Li-xiong

(Key Laboratory of Forest Ecology and Environment, State Forestry Administration, Research Institute of Forest Ecology, Environment
and Protection, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: Annual soil nutrient loss characteristics on typical reforestation patterns in watershed along the Three Gorges Reservoir Area
were studied based on runoff plot experiment. Runoff and sediment nutrition content from May to October 2014 of typical reforestation
patterns including garden plot (tea garden) , forest land ( Chinese chestnut) and the original slope farmland were determined and then
analyzed. The results showed that; (D After the Returning Farmland to Forest Project the quantity of annual soil nutrient ( nitrogen and
phosphorus, the sum of them in sediment and runoff) loss decreased. The output of total nitrogen (TN) was in the order of slope
farmland (2 444.27 g-hm ™) >tea garden (998.70 g-hm*) > Chinese chestnut forest (532.61 g+hm™*), and for total phosphorus
(TP) loss was slope farmland (1690.48 g+hm™>) > tea garden (488.06 g-hm ™) > Chinese chestnut forest (129.00 g+hm *).
Compared with slope farmland, the load of TN and TP output of reforestation patterns decreased 68. 68% and 81. 75% , respectively.
@ Compared with slope farmland, available nitrogen loss decreased in reforestation patterns. Total nitrate nitrogen ( NO; -N) loss
ranked in the order of slope farmland (113.79 g-hm ™) >tea garden (73.75 g-hm~>) > Chinese chestnut forest (56. 06 g-hm ™).
The largest amount of ammonium nitrogen (NH, -N) was found in tea garden (69.34 g-hm~>), then in farmland (52.45 g-hm?),
and the least in Chinese chestnut forest (47.23 g-hm ~>). & The main route of NO; -N and NH, -N loss was both through runoff, the
quantity of NO; -N and NH," -N output in which accounted for 91. 4% and 92.2% of the total, respectively. The quantity of TN and
TP in sediment accounted for 86. 6% and 98.4% of the total. TN and TP loss showed an extremely significant correlation with
sediments, which showed that sediment output was the main approach of TN and TP loss.

Key words: Three Gorges Reservoir Area; returning farmland to forest; runoff; sediment; soil nutrient; loss
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Table 1  Basic characteristics of runoff plots
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Fig. 1 Total nitrogen output of soil in different reforestation patterns

HF 3 IR B M AR I v B AR o oK
IS N AU N S e B Vs 1B o W B o T
TEZ IR R 2 2 S, R T
SRR 2T A LR 86. 6% , FHAR A S 1 K
A 13. 4% , PRI 3842 ot 2 it 32 b, DX G /U
R EEL A,

TSRO BB SRR AN B 2 iR, M
S FORE AN FRR B 2 2 ] S WA )
KRE BAEAME, RV FEAH (129. 00 g-hm ™) <
25 bl M (488.06 g-hm™) < B¢ #F b (1690.48
g-hm ™)  H=FZMZEREE. KR, HREEMPHH



3828 78 5 B 2 36 &
120
1800 | e
— M a —
700l =2 HHE y 100 | T == it
— —
'E 1600 t E 80 \
= B =
= 1500 . =
.“:_:- 480 'Ef 60 F a
2 400} £
¥ 320t % 40 b
240 |
160 + “ 20 b X
0 yz z
{&ifi P b 0
feifith bt

E2 AEIR#EN SRS BBH N
Fig. 2 Total phosphorus output of soil in

different reforestation patterns

=HZ ARV B R 2 5 W R
SRR VA R 5 AR AR AR R T
et WEIZE SR SR WY 0k Bl kb R AR U i R AR D
PEBEVR VD i 1y FR B, A L BB b D
B SR HEX 3 TS A e v v Sl 1 5253 0 AR It
WA 48. 19, 93.49 F1 14. 87 1i5. i HF M iE # ik Ak
Jei , MR B RRAR = 8 37 00 Wl i 1, 5 0 M E
IRBF R AR A B S R R T
81.75%.

H 3 IR B AR I R AR e R
A, 5 U VD b SR S SRS T EE AT, R R
THZ 2SO B - AR T A A R U
ST O LR 98. 4% 38 i A5 U L A BV I K
1 1. 6% , PRt = 3845 ol it o 1 A ol i 1 2 1%
DX RN I K 1) R AR
2.2 TSRO HAR AR

Xof A R AR X 98 5 A RIS U A Bl
PLArMT i A5 K 3 iR, AR R A R
KANBUFAR SR Jy B BF b (113,79 g-hm ™) > %[
H1(73.75 g-hm ™) > B FEARHL (56.06 g-hm %),
PV 570 3 Pt A A AU /NI
FHIE] , AR Al A /B 2R &2 KNIy — 3. 53
HEHb LR, 1R B I AR 21 1 4 i 285 0 U 2k o ik
D 42.96% . SHE S 2k B b | B SR B 22 [E]
BOARTHMESARAREZRARE, RV THHS
RSB INA W2 22 5. 25 0 b A0 3 BF A2 3 b
B A AU =4 0 o e Vb Y 16. 72 FT 6. 04 £%,
i S AR b A% i S A 2 e Y
82.26 i, HIL AT LLE H A A E 2k iRk 2 b
FART.

AR S S an & 4 s, B R/NE R

3 AEBRHEXTEFSBSAEH
Fig. 3 Nitrate nitrogen output of soil in different

reforestation patterns

e A5 b AR R (69.34 g-hm ™) B Hh Ik 2
(52.45 g-hm ) , B IE AR e 2> (47.23 g+hm 7).
R SR = EZ M B EES,
Rk U VD B SR T S A el b | AR S D 2
S X SR A3 A FE A
T3l A b e A R S TR A Il R R b b 2R
U v B A A = A 0 D VD R Y 21075
4. 96 1% , M SE MR H A% I e A U Hh i R R VD Y
33. 75 %, PR A 25 AU o A 48 RO o AR TE TR TR
o b b 2 AR N34

80
ol =F 1
[ T e 51
60 | B
E s} a
e 2
Z 40
P
=301
B
20
X
10f
yz .
L | ,

feifih Jibp

B4 FEEHMENXTEFSERSEEH
Fig. 4 Ammonium nitrogen output of soil

in different reforestation patterns

XF 3 AR BB R TR A A S ATE
AN TRLE % 38 48 v A i o B R A T X L AR AT, R B
FH i 6 A28 AL 0 - 48 42 Dokt T i ol s 285 R0 R e 2 U
B AR I W R 25 S O AR I A S
RN R & Heo) 53 00 91. 4% F192.2% , i
i YV Rl T E AN 8. 6% 1 7. 8% , Al
WM 27 1, DX A8 Y A 4 2 TR TR 0 A S AR S AR



10 4

FRIREGE . e DX AR B A R A I 4

3829

ENIDER: S

2.3 HHESRIPUR S AR TR D A A5G R
N T E— 2L IR I R 5 AR AR

PUK A 3RAZ AR TR AR Z R A e R W 45 B BF AR 0
WK B SR e Vb i B 4T Pearson #H 343 Mt

(n=126) , 4559 W3 3.

®3 AMRAESERREOEHOBEXXEREY
Table 3 Correlation between nitrogen and phosphorus loss with runoff and sediment output
John \ Pearson FH %1% : :
P e BA SBE AR B R
T 1 0.276 0. 196 0.296 0.432"* 0.126
ey 1 0.898" " 0.961" " 0.366 " -0.051
A 1 0.869" " 0.191 0. 020
K 1 0.375" -0.042
AR 1 0.187
HASA 1

1) # FIRTE 0. 05 AF(ZUM) 1 WAEAHIE, + o+ FIRTE 0. 01 AKF (AU |- i A0

TSRS R BRI VD R
A B B A OCOC &R, AH G R B R 0. 898, 0. 961
(P <0.01), FW RS B A = 2846k
Ry v, R A 1 AR KM 2
MRER (MK RECN 0.432,P <0.01) , FHAREE
REZ MR R R . S o S REAH D
B HERECH0.869(P <0.01) , 54 AE K
PR M RBCN 0.375(P <0.05) , KW fi2ih
Vb i WY 18 5 03 Ik 2R B2 AR ol - SRR A ]
FUARTR) 455 00 i S ad BRATAE — 2 1 B

3 g

o1 N K R IR TR (BB I BI5Y 5%\ N iR
(1) LTI b , 6T 3% 43 9 2 4 il 00 HL AT 6 7 7
. HEIEE R T LUE Y SR #RA AR TR DL
AR R o AW D SRR
FAIl /D T 70% |, S i ok fe s /b Mt 80% , 1
B RS R Ty TR — R A X
— 45 R SR SR T DT R B XIS R /N
AR A R — 8 PR AR — AR R R R
P AR AR AR TR s B R 7 2 . R e A it
HELA5 T T ) AR Ak BT B0 2 R T R A
JEAHIVE A, 8 A e 2 (AR ) skt T (4%
FEl ) R B KGR X 4 9 19 32 ol BRI TR
THBhRE , 53 AME YR Z L RE A R0y 35 m 4 3 UKL 1)
FoE Pk, G b A2 I B B A A 38 5 s/ A28 Jak f
PRVD R b A A 3 % o 0 AR T AR b A
P AR AR 55 R R b SR TR )= BT
HARsh > 22 AP s, AR TR
B IR R AR T, b R AR S Ve VR
R, T PR e % 20 s 20 A T

WAk, 255 el b A AR A2 | VE DR A, b i 7 5%
[T 1 T ok OAL LI 5 B ] D S A
GNP FIAE R 3, BT EIPE . JEFR . BRFANICE]
FENRE PG SIS R)Z A DL & 2L, 13
SERE R IR LA S s, NBRE 1 220 M ki
FRWE R0 K, R4 E R
7 1 T HABAR BEARE (S B AR TR ) . A A e
WK FHE R AT (8 H IS 9 A1) 280 4 Hfk
A R i B LA A 98 2 A HERIURE R n, T T
TSR R SR A SR M RN 2 el A T A
FRAETE 22 UM A B 1% B0, (H AR AV 4 A5 4 1 Ak I )
FHEARME, RO A H T2 B 30% ~50% , A K
22 11 B AE it A 38 5 3 2 AN [R] 3 428 1 45 2k
P2t A 3 KR BRI AR KRG, fE—
FEEE Ldi b 1K B ARFR A (0 2R3 i 1 e
FOrE S, NN T RS R B M,
MU A MRS T | D AR i A A
Hita AL [R] | et it AR Jy 20 A5 2 s/ + 355 o U
TR EETEL
RSB E S, K LR R RIS
TR B R A Se e T, 1 3942 b T s A 114 .
R T T 86% , M B O R T
98% , 1 HLEVA . BB B S5 e vb i a2 R
e b S A OGO 2R 10 W R0 U 2 LR 2 (O v
TR BT -4 R B R ) IR
oA X SR AM e s e —8 . dad
HhFAR A RS S BB S EU B Bk
91.4% F192. 2% , H iz X + 3 35 7 s S A/
BB TR WO ERE AR T K. A AN
SRV R B e R T AR A, 2 M X
B IR AW RS R 3 RSB VDR 5 4



3830 o

B

2% 36 &

XFOUH, IR i X U 77 20 i Ok A T Bk AR 2 £
SRR, NG Xk - SR o3 G S L A $ ] 06 2
SR BRAY I LA ] 12 31X 00 L 3 4 o, e o
7 i MR DA R O 8 B | BV 1) et L R A o
AEAsHHE FH 7 X el Ae 45

4 £Hig

(1) S3opf e A, B BFRE X 1 e 57 00 S Wl 4F
TR (AR IRV MR AR IR ) 3 A, FR i ok
BER/INIF b > 2 bel st > AR AR SR AR
TR S R AT A HH AT ORI, IR B b
MACHE It A 28 I AR 42 o T - B SR O SO IR O
3.

(2) T HF7 o B A RO7 1, B A AR X T
SO AT BT/ il 2 SR i A R/
USRI > 28 bel > A AR 5 B2 AR TR 047
R 28 el B oK BRI 2 AR fe /.

) ARIESFR R EEZRR . £EE
SR A - EBURL S # O 2k A il IR R
b ) SRR i 4 L 8] o 2 3 2, HLS YR b A
2 (A ARG ML IR A S A S A
EEGE AR Y, AR A S AR SR
e o P ABR e, LA 28 e S A A A S AN
SR PR A AR o 3 S ) RO i 1 U R U U
SR e FEERAR PR ) =K P2 K AR B ik R
DR IR B SR ) A A it A 42 ol

Tt
5% 3k
[ 1] M35, B, B =R B K AR 9 L R

[ J]. PEVKEAREE, 2011, (10) ; 36-38.

W, ETIM, Mk, A Sk R IR ()R R o =k
MK SCEORE[J]. K PR FEiE i, 2012, 32(5) . 103-106,
112.

FWeoe, TIREr, Hsfk, &5 =ik FE XA [ 18 HF 8 At 20
KBRS E W[ )], Aok BHE, 2014, 43(4) .
1-4.

WA, BRAIT, A, 45, 3%+ b XN s ) A A
RIS Xof 3T 52 [ T]. i AR S5 4R, 2005, 15
(12) ; 2292-2296.

AR B T IIIR. ARN THTURS YR KA 7 SR 5 i S
PGt [J]. A AS244,2002, 22(3) :291-299.

FRAITH, A, REAAESREEH SIER B R[],
PR | 2000, 21(2) : 98-100.

W, T, WAL, 55, T R A MR RS AN [ - A 2%
IR R IE AT [T, K B AR ER2E, 2012, 26(4) .
77-80.

(2]

[3]

[7]

[8]

Dunjé G, Pardini G, Gispert M. Land use change effects on

[11]

[12]

[13]

[14]

[15]

[17]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

abandoned terraced soils in a Mediterranean catchment, NE
Spain[ J]. Catena, 2003, 52(1): 23-37.

B, ke, T, S N b ) 4 X R
MR )], FREERLEE, 2010, 31(1) : 58-62.
Carey R O, Migliaccio K W, Li Y C, et al. Land use
disturbance indicators and water quality variability in the
Biscayne Bay Watershed, Florida[ J]. Ecological Indicators,
2011, 11(5); 1093-1104.

ROSHE, HOCE, FOREE, S SIRE XOR AR EE A
KT S FCR W 7 [T ] KA R BT IR 5 3R
2014, 23(1) . 146-152.

WISLHE, MOk, BAERR, AR BRI E SR B AR
B ERHELT]. K L RFFEAR, 2010, 24(3) : 199-
202.

Mk, ¥ 30k, BOERR. 2T AnnAGNPS HERIAY = X
BN EGRHE A RS B T]. £ A, 2011,
30(4) . 670-676.

FOETR, HRER, HCR, S5 RSB IE X =ik B X
SR TS R HOCR PR (], AR A 244, 2010, 21
(6): 1530-1536.

GHREIA, WEARTR, MOk, . SRR IX L RHR /N
FHT KSR Sy 3o B Wl i S [ 0], BRI AL, 2014,
35(3): 1091-1097.

SR, R, MO0k, A SR DX TR e bR B 0
R R X AR i AR Vb s i (0], AR, 2013, 33
(23) . 7487-7495.

RESLME, TORER, R, S SR XORIE] 4 R A
BB FFIE R R R TR R [ 1], BREEREE, 2012,
33(10) ; 3390-3396.

EPA. Environmental indicators of water quality in the United
States [ R ]. EPA 841-R- 96- 002. Washington, DC; US
Environmental Protection Agency, 1996.

AL R M]. (B =R . At PR
Jiit, 2000.

E R B R, KR K A By [ M. (50
R . Abnt: PEPRERLA AL, 2002,

Wl , AR, SR, AR ORI/ I S e M U U
FEAEWESE[J]. KL PREFAR, 2011, 25(1) : 1-5, 10.

Bk, HAED, RAE, S WK R RO R A i R e
HRARW R B R R[], K LA FR2 R, 2011, 25
(6):31-33, 39.

skale, skub, AML, S5 ORTE LR O T A R
SRR L]. KL ORRE, 2003, 23(1) : 23-26.
Kb, i, R, S5 ORIE AR A IO 20T R AR
AR T]. R R R IR ( HARB R, 2006,
42(6) . 621-627.

RETY, T, e, S BTN A ) 4
A A BY T S e AR ). K R ERFFSER, 2008, 22
(2):98-101, 158.

BT, BRIERE, FERHSE. N TSR A58 T 4R 6 Im 5743
TURFHEIHTL ], K EOREREHR, 2013, 27(1) : 31-34, 40.
Terie, 28, Rk B ER K & 08 D s BF STt



10 4

FRIREGE . e DX AR B A R A I 4

3831

[28]

[29]

[30]

[31]

[J]. MEPASHIR, 2002, 26(4) : 489-496.

IREE, WITEEE, YR, . SUNR UK RS A S =
ARACRHIE S S R BT[] BR5ERE, 2008, 29(1) -
13-18.

Gao C, Zhu J G, Zhu J Y, et al. Nitrogen export from an
agriculture watershed in the Taihu Lake area, China [ J].
Environmental Geochemistry and Health, 2004, 26 (2): 199-
207.

KR, 2L, IMR, S AR TR R v 1 XS
MRS IR BRSCYE A3 (1], BREERL, 2010, 31(8) :
1775-1783.

O, R, R, S ORI A O U R AR

[33]

[34]

[35]

[36]

DB L R T M AR AE ()], BRI R 24T, 2005,
25(11) ; 1543-1549.

EES. AL SAERERP M. st 2Tl i,
2000. 25-30.

JRNLE ) FREIIE, REGR, 5. ABFE A X A ZRRR
REFE[ )], HHGER, 2001, 32(3): 110-112.

RILIR, BLANE, W, &5 =W K R+ 3R A ok
RISEEIETE[J]. K R ORHR2ESR, 2008, 22(5) « 38-42.
BN, SOOI, TRISC R0 A b 4 HEB0R R R 1 B 5T
[J]. 3RS KRR, 1999, (1) 35-39.

VP, Z50m IR, SR, B RS & R G0 R o R
R[], KRR, 2000, 14(1) ; 82-87.



HUANJING KEXUE Vol.36  No. 10

Environmental Science ( monthly) Oct. 15, 2015

CONTENTS

Source Contribution Analysis of the Fine Particles in Shanghai During a Heavy Haze Episode in December, 2013 Based on the Particulate Matter Source Apportionment Technology «++++++++

.................................................................................................................................................................................... LI Li, AN Jing-yu, YAN Ru-sha (3543)
Transformation Mechanism and Sources of Secondary Inorganic Components in PM, s at an Agriculture Site (Quzhou) in the North China Plain in Summer »+++++++++--
............................................................................................................................................................ CHEN Shi-yi, ZENG Li-min, DONG Hua-bin, et al. (3554)
Pollution Level and Sources of Organic Phosphorus Esters in Airthorne PM, s in Chengdu City w+v+sereerereserereresneeneneees YIN Hong-ling, LI Shi-ping, YE Zhi-xiang, et al. (3566)
Simulation Study of the Emission of Polycyclic Aromatic Hydrocarbons and Sugar Alcohols from Biomass Burning HUANG Shuai, HUANG Xin-yi, WU Shui-ping, et al. (3573)
Characteristics and Parameterization for Atmospheric Extinction Coefficient in Beijing CHEN Yi-na, ZHAO Pu-sheng, HE Di, et al. (3582)
Photocatalytic Degradation of Gaseous Toluene by a Photo-Fenton Reaction — ++«+seseeeresrererenenenenenninincniininesene ZHENG Si-can, CHEN Tian-hu, LIU Hai-bo, et al. (3590)
Emission of PCDD/Fs from Crematories and Its Influencing Factors ««+seseereeseseserensineneneinenne YIN Wen-hua, YU Xiao-wei, HAN Jing-lei, et al. (3596)
Odor Emission Characteristics from Biochemical Treatment Facilities of Kichen Waste in China ZHANG Yan, WANG Yuan-gang, LU Zhi-giang, et al. (3603)
Temporal and Spatial Characteristics of Lake Taihu Surface Albedo and Its Impact Factors «++eeseeeeseererersrmeneniinnnine CAO Chang, LI Xu-hui, ZHANG Mi, et al. (3611)
Remote Sensing Inversion of Diffuse Attenuation Coefficient in Lake Taihu Based on the GOCI Tmages ««++++eesresreeeresnesnersenennenens WANG Shan-shan, LI Yun-mei, WANG Qiao, et al. (3620)
Porewater Dissolved Methane in Cyperus malaccensis Marshes Along Salinity Gradient in the Minjiang River Estuary «+«+eseeseereeeseere YANG Ping, ZHANG Zi-chuan, DU Wei-ning, et al. (3633)
Stable Isotopes Characters of Soil Water Movement in Shijiazhuang City «+:++sseeeveessssssssssisnismensnimnn CHEN Tong-tong, CHEN Hui,HAN Lu, et al. (3641)
Seasonal Variations in Vertical Profile of Hg Species and the Influential Factors in Changshou Reservior BAI Wei-yang, ZHANG Cheng, TANG Zhen-ya, et al. (3649)
Nutrient Characteristics and Nitrogen Forms of Rhizosphere Soils Under Four Typical Plants in the Littoral Zone of TGR -+ WANG Xiao-feng, YUAN Xing-zhong, LIU Hong, et al. (3662 )

Exchange Fluxes and Coupling Relationship of Dissolved Inorganic Carbon and Dissolved Organic Carbon Across the Water-Sediment Interface in Lakes —«ereeseseserenenmienneininicnennn

WANG Wei-ying, LU Chang-wei, HE Jiang, et al. (3674)

Mass Transport in Porous Sediments During a Turbulent Disturbance LI Shao-long, CHEN Dao-yi (3683 )

Characterization of Pollutant Wash-off in the Urban Stormwater ++«++ssessseerrssmrsmmimmnimnniii e WU Jun-liang, REN Yu-fen, WANG Xue-mei, et al. (3691)

Research of the Stormwater Runoff and Pollution Characteristics in Rural Area of Yuhang District, Hangzhou «+veeeeereeeveseseseeneees DUAN Sheng-hui, ZHAO Yu, SHAN Bao-ging, et al. (3697)
Formation and Variation of Brominated Disinfection By-products in A Combined Ultrafiltration and Reverse Osmosis Process for Seawater Desalination «++++seeseseeseererseseseneneniniinicnenn

........................................................................................................................................................................ YANG Zhe, SUN Ying-xue, SHI Na, et al. (3706)

Effect of Natural Organic Matter and Electrolytes on the Aggregation of C, Nanoparticles in Aquatic Systems +«+eseseseeresesersssinsicinenens FANG Hua, JING Jie, YU Jiang-hua, et al. (3715)
Efficiency of Sediment Amendment with Zirconium-Modified Kaolin Clay to Control Phosphorus Release from Sediments in Heavily Polluted Rivers —««+eseereeseseserenenmennenninienenen

............................................................................................................................................................ \kANc Hong‘ LIN Jlﬂ,n"‘vel ZHAN Yan'hul el al (3720)
JIN Peng-kang, JIAO Ding, REN Wu-ang (3730)
Application of Micro-aerobic Hydrolysis Acidification in the Pretreatment of Petrochemical Wastewater ZHU Chen, WU Chang-yong,ZHOU Yue-xi, et al. (3738)
Ffficacy of A%/0-MBR Combined Process in Wastewater Treatment and the Characteristics of Membrane Fouling — «++++evevevseesevsemsenenenns WANG Xu-dong,MA Ya-bin, WANG Lei, et al. (3743)
)
)

Transformation of Nitrogen Nulrients in the Urban Sewage Pipe Network

Effect of High Ammonium on Nitrogen Removal in an Partial Nitritation-ANAMMOX Process with Reflux System LI Xiang, CUI Jian-hong, YUAN Yan, et al. (3749
LI Jiang-wei, YANG Xiao-yong, HU An-yi, et al. (3756

2,4 6-Trichlorophenol Mineralization Promoted by Anaerobic Reductive Dechlorination of Acclimated Sludge and Extracellular Respiration Dechlorination Pathway «++v+esereeseesresseseneees

Reductive Dechlorination of Trichloroethylene by Benzoate-Enriched Anaerobic Cultures -+

SONG Jia-xiu, LI Ling, SHENG Fan-fan, et al. (3764
Short or Long Term Influence of Phenol on Nitrogen Removal Efficiency of ANAMMOX Sludge - * YANG Peng-bing, LI Xiang, HUANG Yong,et al. (3771
Process Optimization of Aerobic Granular Sludge Continuous-Flow System for the Treatment of Low COD/N Ratio Sewage «+++++xtseeeseeeresnesrssssseneens LU Lei, XIN Xin, LU Hang, et al. (3778
Long-Term Inhibition of FNA on Aerobic Phosphate Uptake and Variation of Phosphorus Uptake Properties of the Sludge MA Juan, LI Lu, YU Xiao-jun, et al. (3786
Performance and Factors Analysis of Sludge Dewatering in Different Wastewater Treatment Processes **+* * LIU Ji-bao, LI Ya-ming, LU Jian, et al. (3794
Effect of Residual Hydrogen Peroxide on Hydrolysis Acidification of Sludge Pretreated by Microwave -H,0,-Alkaline Process = «+«+++eseeseeeet JIA Rui-lai, LIU Ji-bao, WEI Yuan-song, et al. (3801
Vertical Distribution Characteristics of Typical Forest Soil Organic Nitrogen in Dawei Mountain —+-veeeseeeesrersessseseneneinienennens DING Xian-ging, MA Hui-jing, ZHU Xiao-long, et al. (3809

* QI Xin, JIANG Chang-sheng, HAO Qing-ju, et al. (3816
Control of Soil Nutrient Loss of Typical Reforestation Patterns Along the Three Gorges Reservoir Area +++--- WU Dong, HUANG Zhi-lin, XIAO Wen-fa, et al. (3825
Effects of Slope Position and Soil Horizon on Soil Microbial Biomass and Abundance in Karst Primary Forest of Southwest China »«+++«++++-- FENG Shu-zhen,SU Yi-rong,ZHANG Wei et al. (3832
Effects of Different Plantation Type on the Abundance and Diversity of Soil Microbes in Subtropical Red Soils - HEN Bing-jie, ZHU Zhen-ke, YUAN Hong-zhao, et al. (3839
JI Xiao-feng, ZHENG Na, WANG Yang, et al. (3845

Effects of Different Modifier Concentrations on Lead-Zinc Tolerance, Subcellular Distribution and Chemical Forms for Four Kinds of Woody Plants — ««+eeseereeresseserenenmiennenninicnennn

Effects of Different Land Uses on Soil Active Organic Carbon and Nitrogen Fractions in Jinyun Mountain

)
)
)
)
)
)
)
)
)
)
)
)

Accumulation of Mercury in Soil-maize System of Non-ferrous Metals Smelting Area and Its Related Risk Assessment

Isolation, Purification and Identification of Antialgal Activity Substances of Ethyl Acetate Extracts from the Submerged Macrophytes Potamogeton crispus «++«+++sssereeresreserersenesencnenens

SUN Ying-ying, SU Zhen-xia, PU Yin-fang, et al. (3860)

............................................................................................................................................................... 11 Kun, ZHAO Gao-feng, ZHOU Huai-dong, et al. (3866)
Application of Whole-cell Biosensor ADP1_pWHIux for Acute Toxicity Detection in Water Environment «-«+-esetoseeeesessessesssenenensimnenenneees TANG Hui,SONG Yi-zhi, JIANG Bo,et al. (3872)
Application of Rainbow Trout CYP1 Gene Expression Patterns in Gill and Liver for Haihe River Bio-monitoring GAO Kai, YAN Pei, TAN Cui-ling, et al. (3878)
Toxic Effect of Nano-Zn0Q in Liver of Zebrafish ++ LIU Lin, ZHAO Qun-fen, JIN Kai-xing, et al. (3884 )
Acute Toxicity of Coptis chinensis Rhizome Extracts to Daphiuia crinata »+++++++++++sereessssesesenssnsniminiiniiisisii i CHEN Ya-nan, YUAN Ling ( 3892)
Adsorption-desorption Characteristics of Fermented Rice Husk for Ferrous and Sulfur long +«eeeesseeeseessmsnmmimsineniiininnsiene XIE Xiao-mei, LIAO Min, HUA Jia-yuan, et al. (3896)
Application of Stir Bar Sorptive Extraction and Gas Chromatograph Mass Spectrometer to the Phthalic Acid Esters Analysis in Seawater +++++--* GAO Chen-chen, LI Feng-min, LU Lun, et al. (3906)
Experimental Conditions and Reliability Analysis of Results of COD Components —+«++«+ssssssessesserssenensenmsmmensnnsennese e LI Zhi-hua, ZHANG Yin, HAN Xing, et al. (3913)

Method for Simultaneous Determination of 11 Veterinary Antibiotics in Piggery Wastewater and Sludge and Its Application in Biological Treatment — ««+s«sseseesessesserensenemenensninencnenens
........................................................................................................................................................................ DING Jia_liy LIU Rui, ZHENC \VeiY el al, (39]8)
Research Progress in Technology of Using Soil Micro-organisms to Generate Electricity and Its Potential Applications «++v+»eesesseseeseess DENG Huan, XUE Hong-jing, JIANG Yun-bin, et al. (3926)



F &K
BlE%Hm. &

CGMEFRZFE)FE 6 RmEE

EREpr
S OMGEI B I

% F. (RUEKREIHET)

Ji

YL EARIE EULE
KE O XEER X B
AT Bt %2 A
OO S

w w #E

(HUANJING KEXUE)

T W Nl
Wi
B i B
WV B

=
A

AN
=

HE @ %
JEI Sl A
KFE WOE

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(HTI 1976 4 8 HAIH)
20154E10 A 15 H 436% 10 Vol.36 No.10 Oct. 15, 2015
+ & P EPER Superintended by Chinese Academy of Sciences
* B P EBERE A S ETEE 0 Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i g (LABINSeE ) Academy of Sciences
U BT 3 85 5 B B 2 WF 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% FROME 22 B Protection
* % ORI [ i School of Environment, Tsinghua University
% B O(IRBE R ) A E R A Editor-in -Chief OUYANG Zi-yuan
£ 1=
. e Sy N Edited by The Editorial Board of Environmental Science ( HUANJING
JLHCTT 2871 {5 A (T3UE DX XU ’
KEXUE
18 5, HBIBL T : 100085 ) ) _
LT .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1 .010—62849343 ’ Tel ;:010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn E-mail : hjlx@ 'rcees. ac. cn
http:/www. hikx. ac. en http : //www. hjkx. ac. ecn
i BR 44 3 " & i Published by Science Press
bR AR AL 1 6= 16 Donghuangchenggen North Street,
ZIN N B
MR B S . 100717 Beijing 100717, China
BRI 2 3T  dtatdbakepiin— Printed by Beijing Bei Lin Printing House
* 1T 4 4 & K ik Distributed by Science Press
135 .010-64017032 Tel:010-64017032
E-mail : journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT W & 2ELHIHEE Domestic All Local Post Offices in China
EsE&RIT TEREFRERES BN Foreign China International Book Trading Corporation (Guoji
(b5t 399 f546) Shudian) ,P. 0. Box 399, Beijing 100044 , China
= ISSN  0250-3301 N
VETIS 5. 2-821
RERRATIS, Do o030 EREER S,
E M E fi:120.00 ESRITRS: M 205

EMWSRFET



	封面
	20151035
	封底

