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Composition of fatty acids from suspended particulate matter in southern South
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Abstract; Some fatty acids (FA) are specific to individual classes of organisms and attempts to trace organic materials in
the ocean. Fatty acid markers have been widely used to trace or confirm predator-prey relationships so as to illustrate the key
trophic linkages in the marine ecosystem. Suspended particulate matter from Om, 75 m and 150 m were collected to better
understand the fatty acid composition and its fatty acid biomarkers in the southern South China Sea. The cruise was
conducted by “NanFeng” RV from February 22 to March 30, initiated by South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences. The range of FA contents were 9.9—15.65 g/, 10.45 —14.45 pg/L and 9.65—
16.45 pg/L at 0 m, 75 m and 150 m, respectively. FA contents indicate that vertical change of FA contents was unobvious.
Deep chlorophyll a ( Chl a) maximum phenomenon was popular in South China Sea, thus FA/Chl a concentration varied in

the water column obviously. The ratio of FA/Chl a was higher than 70 at surface and 150m layer, while lower than 30 at
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75m layer (except A7). Saturated fatty acids (SFA) and mono-unsaturated fatty acids (MUFA) dominated total fatty acid
contents in all SPM from each layer. Major SFA was C16:0, C18.0 and C12.0. Major MUFA were C14;1n3, C16;1n7 and

C16:1n9, and major polyunsaturated fatty acids ( PUFA) were C18:2n6 and C22:2n6. Principle components analysis

(PCA) revealed that PC1 was positively related to C16:0, C18:0 and C20:0 concentrations, so PC1 maybe the indicator

of phytoplankton and debris. PC2 may be represented the information of zooplankton. Within five FA biomarkers, C16:1n7/
C16:0 was positively related to C16:1/ X FA, while negatively related to > C18/ X FA, so the combination of C16:1n7/
C16:0 and C16:1/ X FA can be considered as FA biomarker of diatoms, and Y C18/ X FA also can be applied to indicate

dinoflagellate.

Key Words: South China Sea; suspended particulate matter; fatty acid
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Fig.1 Sampling site in the southern South China Sea
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Table 1 The name of methyl esters of fatty acids in 37 mix

FFe AR FES A FS &K B9 A
No. Name No. Name No. Name No. Name
1 C6:0 10 C15:0 19 C18:1 28 C21:0
2 C8:0 11 C16:1 20 C18:0 29 C22:6
3 C10.0 12 Cl6.0 21 C20.4 30 C22.2
4 CI11.0 13 Cl17:1 22 C20.5 31 C22.1
5 C12.0 14 C17.0 23 C20.3 32 C22.0
6 C13:0 15 C18:3 24 C20:2 33 €23.0
7 Cl4.1 16 C18.3 25 C20.1 34 C24.1
8 Cl4.0 17 C18:2 26 C20.3 35 C24.0
9 C15:1 18 Cc18.2 27 C20:0

150000 —

100000 {—

500000 50000 1=
A

Ty W .0

450000 16.00

400000 -

F ¥ Abundance

350000 -

300000

250000
200000

150000

100000

50000 |- }\L L L

——

17.00 18.00 19.00 20.00 21.00 22.00 23.00

fi} 6] Time/min

...... AMAA

5.00 10.00

20.00 25.00 30.00 35.00

J5tji] Time/min

B2 37 #EEMBRERERNEESTRE
Fig.2 TIC chromatogram of methyl esters of fatty acids in 37 mix
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Fig.5 Score plots for the first two PCs for the 24 FAs at each layer
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Table 3 Fatty acid biomarker of SPM at each layer

e W5 e bmic ) Al A2 A3 A4 AS A6 A7 A8 A9
3 C16/ X FA 0m 0.18 0.25 0.21 0.31 0.17 0.22 0.29 0.25 0.25

75 m 0.33 0.24 0.28 0.19 0.24 0.21 0.24 0.19 0.25

150 m 0.31 0.21 0.21 0.35 0.18 0.19 0.22 0.19 0.19

C16:1n7/ Y FA 0m 0.05 0.05 0.06 0.05 0.05 0.04 0.03 0.02 0.02
75 m 0.03 0.05 0.03 0.05 0.04 0.04 0.04 0.06 0.04

150 m 0.04 0.04 0.04 0.04 0.05 0.05 0.03 0.06 0.05

> C16/%C18 0m 0.82 1.07 0.93 0.77 0.79 0.81 0.77 0.79 0.77

75 m 1.15 1.20 0.89 0.86 0.80 0.80 0.79 0.91 0.83
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75 m 0.31 0.24 0.35 0.28 0.35 0.30 0.35 0.27 0.34

150 m 0.32 0.27 0.29 0.49 0.25 0.26 0.33 0.30 0.30
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Table 4 Correlation of fatty acid biomarker of SPM at each layer

Om
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SFA S FA S FA YCi8
>.C16/ X FA 0.87
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SFA SFA SFA Y Cl18
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C16:1n7/ L FA -0.75**  -0.78*"
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YC16/ X C18 -0.24 0.28 0.04
C16:1/C16:0 -0.67"* -0.82**  0.87"* -0.16

WA, + (P<0.05); * * (P<0.01)

AT LA OO 22 FR A B KR 0080,

FE EL 2 P REORTIR B2 RAIK, 78 3R AR TR B T i, T
Chl a WeBESETH R FRREAR > REVREREHE SPM AR
i e ) 3 1] AR AL /N, T R 5 VR VA A A R A
YRR A 06, 1 B R VR WA ) R 2 e 35
JZ,DCM ZERE 2R K ER P, ok,
HEENER OER i B 5REE) Y FORZ N R TRIR
SR R E UL S SPM i i 2 % &= 1T R
TR EEZE T 55 A0 B 7 1 2L AN [, 7K P v i i
2 119 3 AT R A BT~ 37 i A 0 P 7 25 4, R ok —
SEASH UL A P R, SR (%) I i R D — S i s R 1
FLARER AT T A2 Hebi i Jeffries' ) X 56
P15 A HR B Narragansett 75 73 Ui AH 9 B V% 1) BT 5%
R BEEVE v PR AR R VR D SRR F ik A
B BE, KR SPM g R 4 i C16:1/C16:0
A A KT 2 BiARE] /N T 0.3, 171 C18:4/C18: 1
FAE A0 AR Ak e 4 ) 55 AR 2, 52 350 3 T v R 4
I 485 W DL B 17 R 5 o LU AT A
KA I i R R O 2L AR B R VR, I AR
FER AN C14:0.C16:0 K C18.0 25K Al LAfE 2 Fh
YA R E S KA 22 5, T LMR D REFE A
A ACFR RO TR AT 22 ARG sk J LAl
SFA 5 Chl a HA & AAHSEME I TRl 0 4= 9

http ; //www.ecologica.cn



2606 VST

34 4

TR SFA it A BB C R, ] R RIR KA rh
TR AT S B S i, b, RSN T A D R
WeBEE Chl a WM G, X AT BB 2 S5 V7 e Sh W0 e B
AKX,

ARG T B I 1R 02 S — W b BT R A, gl
VLT AT TR b B — g i e v DL R 8 R B —
Ffr 25200 i R R A ol 22 b B T R (4 4L 45V R F 7
YIFEF R A R —BOR YR s R E
Y 3 2H 5 & €16 1n7/C16:0%) 24 16, 1n7/
16.0=1 Af , FRUIRESEE SR ) Pond % R
M v Y BB B SIS I 9T T K AR B VR DA ) T U A
A BB i R AL RRRAIE , B3 4IE T X C16PUFA +C20:; 5n3
(EPA) XREBEE e /R IEM . i —2edi 5 X
C16/ X C18 “th i # HIRAR /R REBE AL >,
WA Z IR AR SR 0 C18 &SR
R S 3 A P BT LA B EE IR R, =B X
C18PUFA/ X FA FL{EJEH SEAFRAES ™ b2
i €22.6n3/C20:5n3 ( DHA/EPA) 571 H 38 20 /i, 24
DHA/EPA=1 B, RUIH 3 G088 iz fE < 1 1,
IR REEE A

WGt F B2 i Tk H T AN B SPM
HRHERR IR ZH A . C16:1n7/C16:0 F1 X C16:1/ X
FA Z [AI B AHDCPERLST IRl C16:1n7/C16:0 5 F 35
Rl A 5 W A SE, BT LA C16: 1n7/C16:0
I C16:1/ X FA B3 B H R F5 /n hE B A A Bk, 1T 2
C18/ X FA "I LI rE /R R, 7E% )2, C16.
In7/ X FA 1 C16:1/C16.0 ¥ EIIE Al—A6 51
AT, AT—A9 i 7 3AK, AT RE 7R Tk 9 A ) 43 A
Bk, KZEEH T, X C16/X C18 Ay HLE/N T
1, 156 Y FH 38 7 g Vi T S Tl T 8 L f37) B R
gt T SRS TAE N BT R AR R rh R AR
H B RS0

Refernces :

[ 1] Napolitano G E. Fatty acids as trophic and chemical markers in
freshwater ecosystems // Arts M T, Wainman B C, eds. Lipids in

Freshwater Ecosystems. New York: Springer, 1999.

[2] Conte M H, Volkman ] K, Eglinton G. Lipid biomarkers of the
Haptophyta // Green J C, Leadbeater B S C, eds. The
Haptophyte Algae. Oxford; Clarendon Press, 1994 351-377.

[3] Dalsgaard J, John M S, Kattner G, Miiller-Navarra D C, Hagen

W. Fatty acid trophic markers in the pelagic marine environment.

Advances in Marine Biology, 2003, 46 225-340.

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Jeffries H P. Seasonal composition of temperate plankton
communities-fatty acids. Limnology and Oceanography, 1970, 15
(3): 419-426.

Wakeham S G, Beier J A. Faity acid and sterol biomarkers as
indicators of particulate matter source and alteration processes in
the Black Sea. Deep-Sea Research, 1991, 38(S2) . S943-S968.
Kaitaranta J] K, Linko R R, Vuorela R. Lipids and Fatty acids in
plankton from the Finnish coastal waters of the Baltic Sea.
Comparative Biochemistry and Physiology B, 1986, 85 (2):
427-433.

Miyazaki T. Compositional changes of fatty acids in particulate
matter and water temperature, and their implications to the
seasonal succession of phytoplankton in a hypereutrophic lake,
Lake Kasumigaura, Japan. Archiv fiir Hydrobiologie, 1983, 99
(1):1-14.

Parrish C C. Dissolved and particulate marine lipid classes: a
review. Marine Chemistry, 1988, 23(1/2) . 17-40.

Parrish C C, Thompson R J, Deibel D. Lipid classes and fatty
acids in plankton and settling matter during the spring bloom in a
cold ocean coastal environment. Marine Ecology Progress Series,
2005, 286: 57-68

Parrish C C, Deibel D, Thompson R J. Effect of sinking spring
phytoplankton blooms on lipid content and composition in
suprabenthic and benthic invertebrates in a cold ocean coastal
environment. Marine Ecology Progress Series, 2009, 391 33-51.
Kattner G, Gercken G, Eberlein K. Development of lipids during
a spring plankton bloom in the northern North Sea. I. Particulate
fatty acids. Marine Chemistry, 1983, 14(2) . 149-162.

Tolosa I, Vescovali I, Leblond N, Marty J] C, Mora S, Prieur E.
Distribution of pigments and fatty acid biomarkers in particulate
matter from the frontal structure of the Alboran Sea ( SW
Mediterranean Sea ). Marine Chemistry, 2004, 88 ( 1/4 ).
103-125.

Mayzaud P, Claustre H, Augier P. Effect of variable nutrient
supply on fatty acid composition of phytoplankton grown in an
enclosed experimental ecosystem. Marine Ecology Progress Series,
1990, 60: 123-140.

Xu Q, Yang H S. Fatty acid biomarker and its application in
marine trophic relation studies. Acta Oceanologica Sinica, 2011,
33(1): 1-6.

Wang N. Application of Fatty Acids Biomarker in Marine Food
Web Research: A Case in the Yangtze River Estuary Sea Area
[D]. Shanghai; East China Normal University, 2008.

Liang Y. Study on Fatty Acids Composition of Marine Diatoms
[D]. Qingdao; Ocean University of China, 2004.

Liu M T, Li C L, Sun S. Identification of trophic relationships
between marine algae and the copepod Calanus sinicus in a fatty
acid approach. Acta Ecologica Sinica, 2011, 31(4) . 933-942.
Lii S G. Distribution of Fatty Acids and Their Effect on the Trophic

http ; //www.ecologica.cn



10 4

P

S5+ PV P T T TR 0 0 PR 2L A

2607

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

Relationship between Primary Producers and the Zooplankton
Consumers in Jiaozhou Bay, Northern China [ D ]. Qingdao:
Institute of Oceanology, Chinese Academy of Sciences, 2007.
Chen Y L L. Spatial and seasonal variations of nitrate-based new
production and primary production in the South China Sea. Deep-
Sea Research I, 2005, 52(7) : 319-340.

Su J L. Overview of the South China Sea circulation and its
influence on the coastal physical oceanography outside the Pearl
River Estuary. Continental Shelf Research, 2004, 24 (16):
1745-1760.

Ning X, Chai F, Xue H, Cai Y, Liu C, Shi J. Physical-biological
oceanographic coupling influencing phytoplankton and primary
production in the South China Sea. Journal of Geophysical
Research, 2004, 109 ( C10 ). C10005, doi: 10.
1029/2004JC002365.

Liu HX, Li G, Tan Y H, Ke Z X, Huang J R, Huang L. M.
Latitudinal changes (6°S—20°N) of summer ciliate abundance
and species compositions in surface waters from the Java Sea to the
South China Sea. Acta Oceanologica Sinica, 2013, 32 (4):
66-70.

Ke Z X, Huang LM, Tan Y H, Yin J Q. Species composition and
abundance of phytoplankton in the northern South China Sea in
summer 2007. Journal of Tropical Oceanography, 2011, 30(1)
131-143.
Zhang Y J, Pan J F, Pu X M. Fatty acids of marine
phytoplankton ; composition, physiological functions and ecological
significances. Marine Science Bulletin, 2011, 30(1) . 113-120.
Napolitano G E, Ackman R G. Anatomical distributions and
temporal variations of lipid classes in scallops Placopecten
magellanicus ( Gmelin ) from Georges Bank ( Nova Scotia ).
Comparative Biochemistry and Physiology B, 1992, 103 (3):
645-650.

Napolitano G E, Ackman R G, Ratnayake W M N. Fatty acid
composition of three cultured algal species ( Isochrysis galbana,
Chaetoceros gracilis and Chaetoceros, Calcitrans) used as food for
bivalve larve. Journal of the World Aquaculture Society, 1990, 21
(2): 122-130.

Napolitano G E, Pollero R J, Gayoso A M, MacDonald B A,
Thompson R J. Fatty acids as trophic markers of phytoplankton
blooms in the Bahia Blanca estuary ( Buenos Aires, Argentina)
and in Trinity Bay ( Newfoundland, Canada ). Biochemical
Systematics and Ecology, 1997, 25(8) . 739-755.

Reuss N, Poulsen L K. Evaluation of fatty acids as biomarkers for
a natural plankton community. A field study of a spring bloom and
a post-bloom off West Greenland. Marine Biology, 2002, 141
(3): 423-434.

Sargent ] R, Parkes R J, Mueller-Harvey I, Henderson R J. Lipid

biomarkers in marine ecology // Sleigh M A, ed. Microbes in the

[30]

[31]

[32]

[33]

[34]

[35]

[37]

[38]

sea, 1988. 119-138.
Viso A C, Marty J C. Fatty acids from 28 marine microalgae.
Phytochemistry, 1993, 34(6) . 1521-1 533.

Léveillé J C, Amblard C, Bourdier G. Fatty acids as specific algal
markers in a natural lacustrian phytoplankton. Journal of Plankton
Research, 1997, 19(4) . 469-490.

Chu F L E, Lund E D, Podbesek J A. Quantitative significance of
n-3 essential fatty acid contribution by heterotrophic protists in
marine pelagic food webs. Marine Ecology Progress Series, 2008,
354. 85-95

Dunstan G A, Volkman J K, Barrett S M, Leroi ] M, Jeffrey S
W. Essential polyunsaturated fatty acids from 14 species of diatom
(Bacillariophyceae ) . Phytochemistry, 1994, 35(1) . 155-161.
Pond D W, Bell M V, Harris R P, Sargent J R. Microplanktonic
polyunsaturated fatty acid biomarkers: a biomesocosm trial.
Estuarine, Coastal and Shelf Science, 1998, 46(2) : 61-67.
Budge S M, Parrish C C. Lipid biogeochemistry of plankton,
settling matter and sediments in Trinity Bay, Newfoundland. II.
Fatty acids. Organic Geochemistry, 1998, 29(5/7) . 1547-1559.
Budge S M, Parrish C C, Mckenzie C H. Fatty acid composition
of phytoplankton, settling particulate matter and sediments at a
sheltered bivalve aquaculture site. Marine Chemistry, 2001, 76
(4) . 285-303.

Claustre H, Marty J C, Cassiani L, Dagaut J. Fatty acid dynamics
in phytoplankton and microzooplankton communities during a
spring bloom in the coastal Ligurian Sea: Ecological implications.
Marine Microbial Food Webs, 1988, 3. 51-66.

Nichols P D, Jones G J, de Leeuw J] W, Johns R B. The fatty acid
and  sterol marine

composition  of  two dinoflagellates.

Phytochemistry, 1984, 23(5) . 1043-1047.

Sk

[14]

[15]

[16]

[17]

[18]

[23]

[24]

VIR, A, IR S A S RE B R LR
PR SR, 2011, 31(1): 1-6.

IR e T A A A A AV R 5 1 R ——
VIRTL AR 1] [ D], b3 SRIRIBRR:, 2008.
e IGTERER IR R AR AT (D], H . hEEEKR
2, 2004.

XA LR 2SR Ae, PR, MR X i AR K SR BRI PRI
BERYTEAREN. AR, 2011, 31(4) : 933-942.

EBURL. B MV B URL ) v i 7 T 1 23 A B AT R
AP E BRI e s i E . BB T EBER
TS, 2007.

IR, BRR, WA, FHilR. 2007 4F 5 R AL R
FEI A PR 20 B = B 43 A1 . B TR 24T, 2011, 30( 1) :
131-143.

SKEHR, WY, WH. PRI IR R . AL T
Re M HAE SR ) AR, 2011, 30(1) : 113-120.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.34,No.10 May,2014( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
Landscape sustainability and landscape sustainability science «+«-«+sreeereemeeeeneniniiiii.. ZHAO Wenwu, FANG Xuening (2453)
A diagnostic framework of payments for ecosystem services and associated case studies — «oreeeerersreiaiii

.......................................................................................... ZHU Wenbo, WANG Yang, LI Shuangcheng (2460)

Progress in research of iron plaque on root surface of wetland Plants «-««-+««--sseesseersmeemtrtriiit i

.............................................................................. LIU Chunying, CHEN Chunli, GONG Xiaofeng, et al (2470)
Ecological effects of predator chemical cues in aquatic ecosystem — ------ QIN Guangqiu, LU Haoliang, TANG Zhenzhu, et al (2481)
Secondary substances and their ecological effects on seed dispersal in vertebrate-dispersed fleshy fruit plants ««-eeeeeeeeeeeeeeeiiiinnn.

................................................................................................... PAN Yang, LUO Fang, LU Changhu (2490)
Autecology & Fundamentals
Responses of CH, uptake rates to simulated N deposition in a nature forest in mid-subtropical China «+«+eseeeereeerieerninaiiia.,

.................................................................................... CHEN Chaoqi, YANG Zhijie, LIU Xiaofei, et al (2498)
Ecological characteristics of Phragmites australis and their relationship to water-salt indicators in dry habitats of the southern

marginal zones of the Tarim Basin, China «««coceeeeeeeeeceieinennns GONG Lu, ZHU Meiling, TASHPOLAT - Tiyip, et al (2509)
Threshold effect of soil moisture on photosynthetic and physiological parameters in Rosa xanthina L. and its photosynthetic

productivity classification = +eeeseeeesieiei ZHANG Shuyong, XIANG Jiangbao, ZHANG Guangcan, et al (2519)

Contrasting responses of soil respiration to litter manipulation in subtropical Mytilaria laosensis and Cunninghamia lanceolata

PlAIAONS «++vervreresesrimmniiiiii YU Zaipeng, WAN Xiaohua, HU Zhenhong, et al (2529)
Potassium application for increased jasmonic acid content and defense enzyme activities of wheat leaves infested by aphids = «--+-------
....................................................................................... WANG Yi, ZHANG Yueling, SU Janwei, et al (2539)

Combined effects of elevated O, concentration and reduced solar irradiance on photosynthetic activity and energy dissipation
OF WINLET WHEAL  +e+vveneernenaneneeininteettiia ettt ea ettt eneaeaneaeaeneaees SUN Jian, ZHENG Youfei, et al (2548)
Colonization dynamics of Bacillus cereus B3-7 on wheat roots and control efficiency against sharp eyespot of wheat — -=+oeeeeeeeeeeeennes
................................................................................. HUANG Qiubin, ZHANG Ying, LIU Fengying, et al (2559)
Quantitative study of water consumption characteristics of winter wheat under deficit IrTigation «««««+ esrererreeeerrimniniin,
........................................................................... ZHANG Xingjuan, XUE Xuzhang, GUO Wenzhong, et al (2567)
Assessment on the ecological fitness of anti-fungal transgenic rice ««+-rcoeeeeeeeeeeees LI Wei,GUO Jianfu, YUAN Hongxu,et al (2581)

A proteomic analysis of Arachis hypogaea leaf in responses to enhanced ultraviolet-B radiation «+««-ssseerererreeeiiiiiinii...

................................................................................. DU Zhaokui, LI Junmin, ZHONG Zhangcheng, et al (2589)
Composition of fatty acids from suspended particulate matter in southern South China Sea — <+-ereeeerereriemmeiiiii
.................................................................................... LIU Huaxue, KE Changliang, LI Chunhou, et al (2599)

The influence of age, flock size, habitat, and weather on the time budget and the daily rhythm of wintering Siberian Cranes
in Poyang Lake ««cc++eeeeessrmmmmeruriiiniiniiii YUAN Fangkai, LI Yankuo, LI Fengshan, et al (2608)
The energy budget and water metabolism heat regulation of tree sparrows Passer montanus of toba compensatory regeneration  «+-------
................................................................................. YANG Zhihong, WU Qingming, YANG Miao, et al (2617)
The effect of low-dose of pesticide on predation of spider and its preliminary mechanisms = ------ LI Rui, LI Na, LIU Jia,et al (2629)

Response of the alligator weed flea beetle, Agasicles hygrophila ( Coleoptera; Chrysomelidae) to overwintering protection and
its controlling effect on alligator weed Alternanthera philoxeroides ( Amaranthacese; Alternanthera) —«eeeeeeeeeeeeeeeeeiiniin.,

................................................................................................ LIU Yufang, WANG Xiuxiu, LI Fei,et al (2638)



2800 A % R 344

Population, Community and Ecosystem
The effect of climate change on the population fluctuation of the Siberian crane in Poyang Lake «-eeeeeeeereereeieiiiiiniii...
....................................................................................... LI Yankuo, QIAN Fawen, SHAN Jihong, et al (2645)
Characteristics of soil phosphorus fractions in wetlands with various restoration age in caizi lake, Anhui Province «---eeeeeeeeeeeeeeennes
.............................................................................. LIU Wenjing, ZHANG Pingjiu, DONG Guozheng, et al (2654)
Multivariate analysis of the relations between phytoplankton assemblages and environmental factors in Chagan Lake Wetland ++-+-+-----
.......................................................................................... LI Ranran, ZHANG Guangxin, ZHANG Lei (2663)
Diversity of methanogen communities in tidal freshwater and brackish marsh soil in the Min River estuary -:--e-eeeeeeeeeeeeneiiiinn.
................................................................................. ZENG Zhihua, YANG Minhe, SHE Chenxing, et al (2674)
The influence of environment and phylogenic background on variation in leaf and fine root traits in the Yanhe River catchment,
Shaanxi, CRIna -«+++rssssrrerrerserserseereenteeteeteetirirerrie. ZHENG Ying, WEN Zhongming, SONG Guang, et al (2682)
Changes of soil properties in re-vegetation stages on sloping-land with purple soils in hengyang of Hunan Province, South-central
CRENA  +eveveveereerenennenenntenententetnenaenettenereaeneseeneanaenes YANG Ning,ZOU Dongsheng, YANG Manyuan, et al (2693)
Vulnerability assessment on the mangrove ecosystems in qinzhou bay under sea level rise — +reoeerereereiieaniininii
.................................................................................... LI Shasha, MENG Xianwei, GE Zhenming, et al (2702)
Dynamics of biomass and productivity of three major plantation types in southern China = +e-eseeerereerereeeiiiiie,
.......................................................................................... DU Hu, ZENG Fuping, WANG Kelin, et al (2712)
Fungal diversity in Cunninghamia lanceolata plantation soil «---eeeeveeees HE Yuanhao, ZHOU Guoying, WANG Shenjie, et al (2725)
Response of sandy vegetation characteristics to precipitation change in Horgin Sandy Land «-e-eeeerereeemeeenmiiii,
................................................................................. ZHANG Lamei, LIU Xinping, ZHAO Xueyong, et al (2737)
Characteristics of carbon storage and sequestration of Robinia pseudoacacia forest land converted by farmland in the Hilly Loess
Plateau Region «««e++esssrerrsemiummmeiiiiiiii it SHEN Jiapeng, ZHANG Wenhui (2746)
Landscape, Regional and Global Ecology
Forest microclimate change along with the succession and response to climate change in south subtropical region = «+e-eeeeeeeeeeeeeennes
.................................................................................... LIU Xiaodong, ZHOU Guoyi, CHEN Xiuzhi, et al (2755)
Drought variations of winter wheat in different growth stages and effects of climate trend in Huang-Huai-Hai Plain, China = -------e-ee-
...................................................................................................... XU Jianwen,JU Hui,LIU Qin,et al (2765)
Resource and Industrial Ecology
A method of environment assessment of mineral resources planning for shanxi provinces base on GIS -«-seereeerrerieinii...
...................................................................................................... LIU Wei, DU Peijun, LI Yongfeng (2775)
A new approach to assess the water footprint of hydropower: a case study of the Miyun reservoir in China ««e+oteeeerereeeeeeiiiieia.e.

................................................................................................ ZHAO Dandan, LIU Junguo,ZHAO Xu (2787)



(EBZFR)2014 F£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
A AR T QIR T 1981 47 il AR A8 2= U T B e S AR QBT HERF LR . 5 BB IIR, ﬁ%

SenS” {5 B R ZE T RASFBIF TR, IR R LS A AL, A A2 St B Eﬁm&@wﬁ”
PR A A SRR AR | 3R 35 55 A 2R B A A RV BT IR 55 o R R & ﬁwx%n?;z%ﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂB’@%ﬁtﬁm%fﬁﬂﬁmﬁﬁE’JJ?!Z‘*@IJ%J?@ﬂﬁﬁﬁi% TR
IR S B AR 2522 R R T ) YL 5 SR M SR s WSS T 4 5 AR A8 B v DR R4 B vE e F
LR BHIF S RO = A R

2D M2 A T, K 16 FF4%,280 1T, B N E M 90 Jo/ M, & 4F 4 2160 T,

[ IR A AR . 82-7, E SRR & A5 . M670

FRAETFIS . ISSN 1000-0933  CN 11-2031/0Q

[ A5 LI SR T P I, ] B A A B R S WG KRB AR BT A | AR B AL L TS

TREETT I
Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362
E-mail ; shengtaixuebao@ rcees.ac.cn %] HE: www.ecologica.cn

AHERFERIESR TN REMERE flaty HITHE XIKE B ¥
5 5 F ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) Semi v S d in 1981
CEAT 1981 4 3 A EIF)) ('Semimonthly , Started in )
348 10 (20144E5 1) Vol. 34 No. 10 (May, 2014)
b= L= <<$ ?T&>,ﬁiﬂiﬁ Edited by Editorial board of
Motk - 0O E XU B 18 55 ACTA ECOLOGICA SINICA
HIE B2 : 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
M : (010) 62941099 Tel: (010) 62941099
www.ecologica.cn .
. www.ecologica.cn
shengtaixuebao@ rcees.ac.cn henetaixuchao@ reees.ac.cn
L g .ac.c
= gj Lt Editor-in-chief WANG Rusong
F B PEPEEADE
* I hEAEASSESL Supervised by China Association for Science and Technology
P 23,0 Sponsored by Ecological Society of China
T ERE AR L
Hidil b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M L 4 A - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4% 4 & K ik Published by Science Press
Mol . b R EWARAL T 16 5 Add ;16 Donghuangchenggen North Street,
HE B s . 100717 Beijing 100717, China
Iy Printed by Beijing Bei Lin Printing House,
Ep R Ab s AEARER R
% T 44 4 & ) Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m 3=
Hﬂﬁﬁ(éﬁﬁ% 100717 Add ;16 Donghuangchenggen North g
Eﬂlﬁ ':1( 010) 6;*(;)34563 t Street, Beijing 100717, China It T
-mail ; journal @ cspg.ne Tel: (010) 64034563 —_—
N e = :1: o "M
j2) N % ﬁ[ﬂ%i‘@ﬂﬂgﬁs BN E-mail ; journal @ cspg.net o _g
ESRIT EERRE RS AT . e - =
Mok AL ET 399 {24 Dom'estlc All' Local Post.Oﬁlces in Chl]’lfi > —
MBS AL . 100044 Foreign China International Book Trading 3 E
IEgE . . Corporation - :‘:
oA iE " TR 5744 8013 5 Add:P.0.Box 399 Beijing 100044, China =
ISSN 1000-0933 .= - = o . —
RSN FFEAT MERA S 82-7 B EITRS M670 E M 90. 00 T

CN 11-20317Q



	封面.pdf
	fm.pdf
	中文目录.pdf

	stxb201212231849.pdf
	封底.pdf
	英文目录.pdf
	封底.pdf




