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Output Characteristics of Non-point Phosphorus from a Typical Small

Watershed in Yimeng Mountainous Area Under the Special Rainfall

LI Zhen-wei' >, YU Xing-xiu', LIU Qian-jin', JING Guang-hua'”

(1. Key Laboratory of Soil & Water Conservation and Environmental Protection of Shandong Province, Institute of Soil and Water
Conservation and Environmental Protection, Linyi University, Linyi 276005, China; 2. College of Population, Resource and
Environment, Shandong Normal University, Ji’nan 250014, China)

Abstract: The relationships between pollutant concentrations and precipitation-runoff combined with the first and maximum intensity
natural rainfall events were monitored at the outlets of the Menglianggu watershed in 2010. The results showed that dissolved organic
phosphorus (DOP) , dissolved inorganic phosphorus ( DIP) , total dissolved phosphorus ( DP), total particle phosphorus ( PP) and
total phosphorus (TP) concentrations in the first rainfall were higher than those in the maximum intensity rainfall which was the largest
average rainfall intensity, but the output of phosphorusin the first rainfall was all higher than that in the maximum intensity rainfall
except dissolved organic phosphorus. The DOP, DIP, DP, PP and TP in two special rainfall events contributed 48% , 81% , 70% ,
87% and 81% of the total output of rainy season. DP and TP were mainly composed by DIP and PP respectively. The two special
rainfalls have the first flush effect and the maximum intensity rainfall was stronger than the first rainfall, so the analysis of M (V) curve
showed that the priority should be given to the interception of corresponding phosphorus under special events. The regression analysis
results showed that a linear relation existed between runoff and nutrient output, but there were some differences which the slope of the
linear equation of the first rainfall was higher than that of the maximum intensity rainfall. Reducing agricultural practices such as tillage
and fertilization during special rainfall period and building canals, ponds are effective ways for mitigating agricultural non-point source
pollution.

Key words : non-point source pollution; rainfall runoff; phosphorus; first flush effects; loss law; Yimeng mountainous area
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Fig. 1 Locations of Menglianggu watershed area
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Table 1  Characteristics of two rainfalls

[é8 T st 1] [ Y I ] 1 it KR S FEAE R K AR R 5
(%-H-H) /mm /h /mm - min ~! /mm-+min ~! /m? s ! /A
2010-07-17 105.5 11 0.98 0.16 0.34 84
2010-08-12 83.5 3.25 1.96 0.43 1.2 46
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Fig. 3 Dynamic changes of rainfall intensity and flow volume
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Table 2 Phosphorus concentrations in rainfall runoff/mg-L !

SH 7AH17H 8AI12H
DOP DIP DP PP TP DOP DIP DP PP TP
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/ME 0.028 0.013 0. 068 0.015 0. 100 0.012 0.011 0.02 0.015 0. 065
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Table 3  Correlative coefficients between different types of phosphorus

DOP DIP DP PP TP
DOP 1. 000 0. 889 0. 004 0.002  0.000
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Table 5 Relationship between different types of phosphorus output and runoff

BERIES HYFEN (n=84) R? HRIRBERER (n=46) R?

TP Myp =1.355Q +42.073 0. 980 My =1.121Q +311.270 0. 955
PP Mpp =0.914Q +55.921 0.959 Mpp =0. 8440 +256. 740 0. 943
DP My, =0.441Q -13. 848 0.997 My =0.276Q +54. 534 0. 984
DIP My =0.2930 -16. 972 0. 990 My =0.240Q +48. 314 0. 980
DOP Mpop =0. 1490 +3.124 3 0. 982 Mpop =0.037Q +6. 220 0. 989

1) S M BRI IT 6 8045 I B R BRAG T35 Qe it 2R ek, Q S XIS M RO F A8 O S i

2 YW AL A R it BT (R A O A R 2
LMK FR HMA TR (HE RN AL SR
FLATTRE R RER Y R T e R0 BE R W, X ] B2
T2 S5 6 T A0 v B R AR U B 2 S 3 ARG T Bk R
PR VPRI SRR IT A5 TS Y 6R TR A T
BEREE ISR 7 A X M 25 57 1 £ R
JEAN I SE DX 1 M IR R BRI £
SEHARPE TS ) 3 B AY. %8 T 2598 250 3R o 07 £
ST R S, T R b 5 28 AT 1 A
REA= RTINS S FNE AL R i E S T AR G

3 it

(1) B 373 o T 81 30k a0 L 0 i R b 18
HWER AL BA Z2 08 (H, H EMCs (B W R T i
R RET 5 T AR BE FE T DOP JC B M I (R, G

AR A Wtk ) BRI

(2)2 /&Y DOP DIP . DP PP F1 TP % i 17
far 3 o HE A TR 24 Y 48% | 81% . T0% ., 87%
F181% , PR I o S 9 /0 7 R Bk 8 T 400 () £
i iR SR 7 3

(3)2 SRR A5 T BIAETE 15 S W (40 353 o
BN 3 A LA A R A DOP ik 75 b e, 3k
— 5 HO B (80 38 3 1 T R A 3 AR X sk A A
P55 G A AT B

(4)2 LR R 455 2 BB 1 1 g 5 BRI
HEBREMCR HE YN R B4 RARY
KPR FERE . 1Z 256 )7 X U 52 10 X 3E 2 R
TS YR A —E M S R
S 3Lk
(1] R, R4k, SREEE, 45 B MK R Al 3 S



1158 E7 B g 2 33 %
YW R sgmm [J]. Hi3EZEdR, 2005, 60(6) : 991-997. & Tillage Research, 2009, 105(2) : 292-299.

(2] 95, &8, 06, %, =W/NLEDK X @ EMAESET [16] BT, sakte, MG, S5 /DI s ] 45 0 % 80 3R
ARAHRAE BCHOR RSP AT [1]. FRBEREE, 2009, 30 (12) . MR [J]. FREERLE:, 2010, 31(1) : 58-62.

3488-3493. [17] Sansalone J J, Buchberger S G. Partitioning and first flush of

[3 1 WP sk Aer & A DLEI— M AE Pyt Ak | A P s R 2 metals in urban roadway storm water [ J ]. Journal of
A ?M,ﬁ [M]. dbxt. Bl Mtk 2007. 30-76. Environmental Engineering, 1997, 123(2) ; 134-143.

[ 4] Kleinman P J A, Sharpley A N. Effect of broadcast manure on [18] 1LeeJ H, Bang K W. Characlerization of urban stormwater runoff
runoff phosphorus concentrations over successive rainfall events [J]. Water Research, 2000, 34(6) ; 1773-1781.

[J]. Journal of Environmental Quality, 2003, 32(3) . 1072- [19] Sansalone J J, Cristina C M. First flush concepts for suspended
1081. and dissolved solids in small impervious watersheds [ J]. Journal

[ 5] Franklin D, Truman C, Potter T, et al. Nitrogen and phosphorus of Environmental Engineering, 2004, 130(11) . 1301-1314.
runoff losses from variable and constant intensity rainfall [20] kAR, WEAEE, PREZ, S5, MRS DX/ NG IS0 o T i
simulations on loamy sand under conventional and strip tillage TCHLA RN ) BT 5T [Ji. %fﬁﬂ‘i, 2008, 29 (10): 2716-
systems [ J]. Journal of Environmental Quality, 2007, 36(3) . 2722.

846-854. [21] TFXfe, B2, XURTHE, 45 WS 0U 2845 42 Ui A Wik ol

[6] Kato T, Kuroda H, Nakasone H. Runoff characteristics of I HE B SRS X 5T [J]. % Eﬂ‘%, 2011, 32(2):
nutrients from an agricultural watershed with intensive livestock 428-436.
production [J]. Journal of Hydrology, 2009, 368 (1-4): 79- [22] T3, F2f5, RIaidE. BEHEER T i u’ftﬁkmuﬁi’%ﬁ
87. YRR ?%MJ_LBJ—LAQFI‘I%JUH{EEVEW@J [J1.

[7] YoonSW, Chung S W, Oh D G, et al. Monitoring of non-point RESRlE2A, 2011, 30(3) : 492-499.
source pollutants load from a mixed forest land use [ J]. Journal [23] BAER, B, X7, S BWA R RN F 4 R H £
of Environmental Sciences, 2010, 22(6) : 801-805. SRR (1] K L PREFAAR, 2008, 22(5) : 30-

(8] #mZe, B/, SO, PR TR SRS Y i 2k i — 33.

JEeRLAE (1], FRBERLE, 2004, 25(6) : 108-112. [24] B, RIEF-, dbAEA, S RTE LR X R 1 iR

(9] skoRfr, Bk3f, 1H55, 45 KT XM AN Rt AR s s g TRV BRI 52 T [J]. el FREE R 224, 2004, 23
P S ——DUBDAH A MRS ] (1], RV (4): 735-739.

5, 2005, 14(1) : 94-98. [25] 8L, R¥E, HER, 55 256 B XA/ B2 /A2

(107 VPRI, XN, BB, . =k e DU AU /)N It 3l R0 o AT S A [J]. KI12E40, 2009, 40(6) : 659-
FRHAE [1]. BREERRE2A, 2007, 27(2) ; 326-331. 666.

[11] ZEKA, TEH, K. HABWAFTEOLXBEENIE [26] Nash D M, Halliwell D J. Fertilizer and phosphorus loss from
MUER LA [T]. R ARl 224, 2004, 23(6): productive grazing systems [ J]. Australian Journal of Soil
1050-1052. Research, 1999, 37(3) ; 403-429.

[12] CEBL, R, BRE, 5. 20k X/ ik M8 B 2 5 [27] Ramos M C, Martinez-Casasnovas J A. Nutrient losses from a
FRER AR [J]. R IFRERL F2E 4, 2008, 27 (4) . vineyard soil in northeastern Spain caused by an extraordinary
1353-1358. rainfall event [ J]. Catena, 2004, 55(1) ; 79-90.

[13] BLE, Kk, BRME, & 1P B XN R RIE 5 1 [28] Maniquiz M C, Lee S, Kim L H. Multiple linear regression
WIS KR [J]. PEIREEERY, 2008, 28(11): models of urban runoff pollutant load and event mean
1032-1036. concentration considering rainfall variables [ J]. Journal of

[14] P LIR, Rk, HF, & L6012 0k XA EREFETR Environmental Sciences, 2010, 22(6) ; 946-952.

WIGHAFAE [J]. FFETRL 22240, 2008, 28(9) : 1823- (297 kfH, BILE, BIRHT, &5, SRR X BT AR R
1831. YRR [J]. PRI, 2011, 31(5) ; 927-934.
[15] YangJ L, Zhang G L, Shi X Z, et al. Dynamic changes of [30] Ye W, Bates B C, Viney N R, et al. Performance of conceptual

nitrogen and phosphorus losses in ephemeral runoff processes by

typical storm events in Sichuan Basin, Southwest China [J]. Soil

rainfall-runoff models in low-yielding ephemeral catchments [ J].

Water Resource Research, 1997, 33(1): 153-166.



HUANJING KEXUE Vol.33  No.4

Environmental Science ( monthly) Apr. 15, 2012

CONTENTS

Quantitative Estimation Source of Urban Atmospheric CO, by Carbon Isotope Composition =~ +++eseseseesessnersssssssnsisnsiiisineninees LIU Wei, WEI Nan-nan, WANG Guang-hua, et al. (
LIAO Cong-yun, ZHONG Wei, MA Qiao-hong, e al. ( 1050

** YU Xing-na, LI Xin-mei, DENG Zen-grandeng, et al. ( 1057

DAI Dong-jue, LI Li, LIU Zi-fang, et al. (1063

1041)

)

)

)

+ QIAO Yue-zhen, WANG Hong-li, HUANG Cheng, et al. (1071)
)

)

)

)

Moisture Sources of Guangzhou During the Freezing Disaster Period in 2008 Indicated by the Stable Isotopes of Precipitation

Optical Properties of Aerosol During Haze-Fog Episodes in Beijing

Secondary Organic Tracers in Summer PM, 5 Aerosols from Baima Spring Scenic Area, Yaan, Sichuan Province

Source Profile and Chemical Reactivity of Volatile Organic Compounds from Vehicle Exhaust -+

Platanus orientalis Foliar N% and §'>N Responses to Nitrogen of Atmospheric Wet Deposition in Urban Area WANG Yan-li, XIAO Hua-yun, XIAO Hong-wei ( 1080

Distribution and Controlling Factors of Nitric Oxide Concentrations in Surface Seawater of Jiaozhou Bay and Adjacent Waters +++++-++seesee+- XUE Chao, LIU Chun-ying, YANG Gui-peng, et al. ( 1086
Uncertainty Characterization Approaches for Ecological Risk Assessment of Polycyclic Aromatic Hydrocarhon in Taihu Lake ~«+++-+ GUO Guang-hui, WU Feng-chang, HE Hong-ping, e al. (1091
Preliminary Analysis of Spatiotemporal Variation of Water Quality and Its Influencing Factors in the Jiulong River Watershed -+ HUANG Jin-liang, HUANG Ya-ling, LI Qing-sheng, e al. ( 1098

Ecological Stoichiometric Relationships of Periphyton Community Elemental Composition and Variations of Water Quality in the Chaobai River -
..................................................................................................................................................................... CUI Jing-guo, SHAN Bao-ging, WANG Shuai ( 1108)
ZHANG Qian-gian, WANG Xiao-ke, HAO Li-ling, et al. (1114)
XIAO Qiong, SHEN Li-cheng, YANG Lei, et al. (1122)
Algal Community Structure and Water Quality Assessment on Drawdown Area of Kaixian Waters in Three Gorges Reservoir During Winter Storage Period +«+x«seereeresessserensinienienennienns
........................................................................................................................................................................... GUO Jing-song, XIE Dan, LI Zhe, et al. (1129)

Diurnal Variation and Evaluation of Water Quality of Panxi River in Spring

Weathering Seasonal Variations in Karst Valley in Southwest China

Characteristics of Phytoplankton Community Changes in Dianshan Lake During Peak Period of Algal Blooms — ++++ereeresresrrsescnenneneneneenens XU Chun-yan, YANG Jie, MA Ming-rui, et al. (1136)
Nitrogen and Phosphorus Release from Herbaceous Vegetation Under Simulated Inundation Experiment of Water-Level Fluctuation Zone in the Three Gorges Reservior Area «+«+:+weeeeereereseen
.................................................................................................................................................................. WANG Jian-chao, ZHU Bo, WANG Tao, et al. (1144)
Output Characteristics of Non-point Phosphorus from a Typical Small Watershed in Yimeng Mountainous Area Under the Special Rainfall -+ LI Zhen-wei, YU Xing-xiu, LIU Qian-jin, et al. (1152)
Distribution and Bioavailability of Nitrogen and Phosphorus Species in the Urban Dusts from Hefei City = +«+eeseseeseseessenesenennenssnennnns LI Ru-zhong, ZHOU Ai-jia, TONG Fang, et al. (1159)
Distribution and Pollution Characteristics of Nutrients and Heavy Metals in Sediments of Hedi Reservoir ««+ssesesserereeseereeneenene ZHANG Hua-jun, CHEN Xiu-kang, HAN Bo-ping, et al. (1167)
Heavy Metals Distribution and Risk Assessment of Sediments in the Riverine Wetland of Sanmenxia Reservoir +«««+«+sseseseereseeersnneenens AO Liang, SHAN Bao-qing, ZHANG Hong, et al. (1176)
LIU Zhi-jie, LI Pei-ying, ZHANG Xiao-long, et al. ( 1182)
Calculation of Environmental Dredging Depth of Heavy Metal Polluted Sediments in Zhushan Bay of Taihu Lake JIANG Xia, WANG Wen-wen, WANG Shu-hang, et al. (1189)
Characteristics of PAHs Pollution in Sediments from Leizhou Coastal Marine Area, Liusha Bay and Shenzhen Bay ««+«+eseereereeesercrennincneens ZHAO Li-rong, SUN Sheng-li, KE Sheng (1198 )
Distribution Characteristics of Polyeyclic Aromatic Hydrocarbons and Black Carbon in Road Dusts from Typical Cities of China and India PAN Su-hong, ZHANG Gan, SUN Ya-li, et al. (1204 )
Waterborne Iron Migration by Groundwater Irrigation Pumping in a Typical Irrigation District of Sanjiang Plain «++«+seseseereresesienereneenes 70U Yuan-chun, YU Xiao-fei, HUO Li-li, et al. (1209)
Research on Controlling Iron Release of Desalted Water Transmitted in Existing Water Distribution System «+seseseereesesesienensenienenesnnes TIAN Yi-mei, LIU Yang, ZHAO Peng, et al. (1216)
Exploration of Newly-Formed Ferric as the Coagulant «+«+«+sessesrersessesenenimnininiiiniiis s YANG Xue, ZHANG Jing-cheng, GUAN Xiao-hong ( 1221)
Degradation of Medroxyprogesterone in Drinking Water by Ozone Oxidation «+«+:+ssssessessssessensesssnennnninentnncnees YUE Chan-yuan, MIAO Heng-feng, REN Hong-yan, et al. (1227)
Synthesis of Core/Shell Structured Magnetic Carbon Nanoparticles and Its Adsorption Ability to Chlortetracycline in Aquatic Environment ««+seseesessseressissimeneininenennneene

WANG Yi-xuan, ZHANG Di, NIU Hong-yun, et al. (1234
QIN Shu, SHAO Jia-hui, HE Yi-liang, et al. (1241

Removal of Nickel from Aqueous Solutions Using Complexation-Ultrafiltration Process
Degradation of Organic Pollutants by Photo-Fenton-Like System with Hematite +-++«+«+eee- ZHANG Yu, GU Yan, YANG Hui, et al. (1247
Study on the Degradation of Atrazine in Photo-Fenton-Like System Under Visible Light Irradiation Promoted by N-doped Ta, 05+ ZHAO Lu, DENG Yi-rong, DU Ying-xun, et al. (1252
Degradation of Prometon by 0,/H,0, LI Shao-feng, SUN Chu ( 1260
Photoelectrocatalytic Degradation Kinetics of Malachite Green by Pr-N Co-doped TiO, Photocatalyst SHA Shuang, ZHOU Shao-qi, ZHANG Xiao-na, et al. ( 1267
Experimental Study on Acid Mine Drainage Treatment Using Mine Tailings of Xiangsi Valley, Tongling, China - +++ ZHANG Nan, CHEN Tian-hu, ZHOU Yue-fei, et al. (1272

WEN Qin-xue, LIU Ai-cui, CHEN Zhi-qiang, et al. (1278
ZHANG Ting-ting, ZHANG Jian, YANG Fang, et al. (1283
LI Xiang, HUANG Yong, ZHENG Yu-hui, et ol. ( 1288
WANG Shuo, YU Shui-li, SHI Wen-xin, et al. (1293
+ LI Zhi-hua, ZHANG Yu-rong, YANG Fan, e al. (1299

Effect of Polymeric Aluminum-iron on EPS and Bio-floceulation in A%/0 System

Effect of Temperature on Pollutant Removal and Nitrous Oxide Emission of Wastewater Nitrogen Removal System
Effect of Temperature on Stability of Nitrogen Removal in the ANAMMOX Reactor
Phosphorus Removal Characteristics by Aerobic Granules in Normal Molasses Wastewater After Anaerobic Treatment

)
)
)
)
)
)
)
)
)
)
)
Physicochemical Characteristics of Granules with Different Size in a Granular Sludge System for Phosphorus Removal )
Denitrifying Bacteria of Constructed Wetland System Based on Nitrous Oxide Reductase Gene (nosZ) w+reeeeereereesesesneneenens WANG Xiao-jun, CHEN Shao-hua, ZHANG Zhao-ji, et al. (1306)
YU Jia-jia, CHEN Jun, YANG Xuan, et al. (1313)
)
)
)
)
)
)
)
)
)
)
)
)
404)

Improving Degradation Ability of an Aerobic Denitrifer by Ultraviolet Mutagenesis

CHEN Zhe, ZHANG Bin, SEN Zhi-qiang, et al. ( 1318
WANG Zhi-jian, LU Zeng-hui, SHI Ping ( 1323
MENG De-long, YANG Yang, WU Yan-zheng, et al. (1331

Characteristics of the Extracellular Polymeric Substances of a Heterotrophic Nitrifying Bacterium Strain

Study on Toxic Effects of Ammonia on Embryonic and Yolk-sac Stage Larvae of Rare minnow »«+++-++++++

Effects of Continuous Cropping of Vegetables on Ammonia Oxidizers Community Structure

Impact of Biochar Amendment on the Sorption and Dissipation of Chlorantraniliprole in Soils «««+sseereerererrsrrsssenenmssinnnesnenee WANG ng ting, YU Xiang-yang, SHEN Yan, et al. (1339
Quantifying Rice (Oryza sativa L. ) Photo-assimilated Carbon Input into Soil Organic Carbon Pools Following Continuous "C Labeling * NIE San-an, ZHOU Ping, GE Ti-da, et al. ( 1346
Compositions and Diagnostic Ratios of Heavily Degraded Crude Oil Residues in Contaminated Soil in Oilfields «+«+xeeereeserrernermessenenseninennens WANG Jian, ZHANG Xu, LI Guang-he (1352
Study on Equilibrium Adsorption of Volatile Chlorinated Hydrocarbons on Humid Soils «+veeseeesesrernssssmineiensneneinininenenne MENG Fan-yong, LIU Rui, Kobayashi Takeshi, et al. ( 1361
Toxicity and Accumulation of Copper and Nickel in Wheat Plants Cropped on Alkaline and Acidic Field Soils +-«+veseesreeeresesereene HUANG Jin-sun, WEI Dong-pu, GUO Xue-yan, et al. (1369

Change Traits of Phosphorous Consumption Structure in China and Their Effects on Environmental Phosphorous Loads MA Dun-chao, HU Shan-ying, CHEN Ding-jiang, et al. (1376
Research Based on 3MRA Model About the Risk Assessment Methods and Applications of the Landfill Waste ««+«+eressererverrieresnesnneneeenes YUAN Ying, XI Bei-dou, HE Xiao-song, et al. ( 1383
Impacts of Initial Moisture Content of MSW Waste on Leachate Generation and Modified Formula for Predicting Leachate Generation -+ LAN Ji-wu, ZHAN Liang-tong, LI Yu-chao, et al. ( 1389
Transformation of Dibutyl Phthalate in Bioreactor Landfill FANG Cheng-ran, LONG Yu-yang, SHEN Dong-sheng ( 1397
Kriging Analysis of Vegetation Index Depression in Peak Cluster Karst Area YANG Qi-yong, JTANG Zhong-cheng, MA Zu-lu, et al. (1




£ % K

(MEREFNE 6 mERE

FH Az

B4 BEAE EH W N
BT (FUEREEH)

FTENL AR EULE 4%
AKE XSRS Bl BRET
BRFHAZ & 2 A R
oM BosR W 49 W W%

w w #E

(HUANJING KEXUE)

ER
i
I
WA RS

=
A

23

A
=

M
s I Y
BKE B

>N

==
ES3

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(AT 1976 4F8 A AITI)
01244 B15H 33% 541 Vol.33 No.4 Apr. 15, 2012
+ & T EPER Superintended by Chinese Academy of Sciences
EE j]\ EF! ﬁ}'%l‘)%é'ﬁ?&ﬂ:ﬁﬁﬁ%qjlb Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i 7 ( ugjﬂn%}ajﬂ%‘) Academy of Sciences
L BT T 8 AR PR 2R BT Co-Sponsored by Beijing Municipal Research Institute of Environmental
- N 7 N (- Protection
* % KK A School of Environment, Tsinghua University
gﬁ BOREASE) G E R & Ejim;'i" o b '(I?EYE[??G Zil-)]l;and f E I S (HUANJING
. . o . ite y e Editorial Board of Environmental Science 5
LT 2871 (A (HE X XL B
KEXUE
18 5, HREC 4% : 100085 ) ) _
LT .010-62941102 01062849343 P. O. Box 2871, Beijing 100085 , China
1 '010-62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn E-mail :hjkx@ .rcees. ac.en
hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n
H BR 44 3 " " i Published by Science Press
b st AR EIRAR AL 16 2 16 Donghuangchenggen North Street,
ZIN N B
Hﬁﬁléﬁﬁ%.1007l7 Bel]mg 100717, China
EN R 23T dvsodbAkenil) Printed by Beijing Bei Lin Printing House
% 1T 4 % & K ik Distributed by Science Press
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal@ mail. sciencep. com E-mail : journal @ mail. sciencep. com
iT M & SEZHIRER Domestic All Local Post Offices in China
EsBEIT ThEERE RS SN Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
— ISSN  0250-3301 N
ETIS, ———————— =5 2-821
RERETS CN 11.1895,X ERE RN S:
E ® E fir: 70.00 5T ESEITRS: M 205

BERMRFET




	2012-04fm+ml-zw.pdf
	20120416.pdf
	ml-yw+fd.pdf



