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Estimation of spatial and seasonal changes in phytoplankton primary production
in Meiliang Bay, Lake Taihu, based on the Vertically Generalized Production

Model and MODIS data
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Abstract; Phytoplankton is typically the most important primary producer in lake ecosystems, strongly influences nutrient
concentrations, and supports higher trophic levels such as zooplankton and filter-feeders. Knowledge of primary production,
and its spatial and temporal variations, is of special relevance for Meiliang Bay in the northern part of the Lake Taihu,
China, which has three important inflowing rivers which carry domestic sewage and industrial waste water from the adjacent
cities of Changzhou and Wuxi. Although primary production in oceans had frequently been estimated using the Vertically
Generalized Production Model ( VGPM ), this approach has rarely been used in inland lakes. In our present study,
phytoplankton primary production in Meiliang Bay, Lake Taihu, was estimated from February to December in 2009 based on
VGPM using the MODIS-derived data for chlorophyll a, total suspended solid concentrations, and water surface

temperature.
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There were significant spatial variations in the monthly mean daily primary production in 3 of the 4 seasons: spring
(March, April, May), summer ( June, July, August), and autumn ( September, October, November), and primary
production gradually decreased from inner Meiliang Bay to outer Meiliang Bay. In inner Meiliang Bay, suitable qualities and
quantities of nutrients, photosynthetically available radiation, and water temperature, provided good conditions for algal
growth in these three seasons. However, there was no significant spatial variation in the monthly mean daily primary
production in winter ( February, December) due to the death and degradation of algae in the whole of Meiliang Bay. There
was however, significant spatial variation in the annual mean daily primary production in Meiliang Bay, Lake Taihu
in 2009.

Time series analysis showed that the seasonal variation of primary production was: summer > autumn > spring >
winter. The annual mean daily primary production was 1,291.61 mgC-m~+d™", with the highest primary production in
August. The trend in temporal variations of the primary production in Meiliang Bay was consistent with that of the
chlorophyll a concentration. Temproal variations in primary production were less closely linked to water temperatures which
peaked in June and August, and to photosynthetic available radiation intensity which peaked in July.

To explore the effect caused by the sediment resuspension, the phytoplankton primary production estimated by the
VGPM model in Meiliang Bay was normalized to per chlorophyll a concentration, water temperature, and photosynthetically
available radiation intensity. A significant negative relationship was found between the total suspended solid concentration
and the normalized primary production, and a power function relationship was also found between them with a determination
coefficient value of 0.487 by non-linear curve fitting. Thus, it could be demonstrated that the increase of total suspended
solid concentration from wind-driven sediment resuspension could cause primary production to decrease markedly. The mean
maximum carbon fixation rate was( 6.480.17) mgC-mgChla™h™" when the water temperature ranged from 19°C to 21°C.
Furthermore , water temperature was significantly and positively correlated to primary production in Meiliang Bay. A positive
correlation was found between water temperature and the maximum carbon fixation rate when water temperature was less

than 21°C.

Key Words; MODIS data; Vertically Generalized Production Model; primary production; Meiliang Bay; temporal and

spatial variations
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Fig.2 Spatial distributions of monthly averaged primary production and annual averaged primary production from February to December

in 2009 in Meiliang Bay
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Fig.3 Time series of monthly mean chlorophyll a concentration, photosynthetically active radiation, water temperature and primary

production of Meiliang Bay from February to December in 2009
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Fig.5 Mean values of four levels for suspended solid concentration and the primary production normalized by chlorophyll a concentration,

water temperature and photosynthetically active radiation

0.14 4000 -
=} A fop g
2 012 A 52 3500
5 PPyor = 066255 0613 T2 000
RE o010 | 2=0487 n=29 P<0.001 5 £2 i
il o o E 2500 |
£ 008 £5s
Rz SEE 2000p
gg 0.06 + Egi 1500 F
3 £3
%g 0.04 | G2 1o00f
E oo | R4 500 -
Z o 0r
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Total suspended solid concentration/(mg/L) Total suspended solid concentration/(mg/L)

Ee6 BEMRESHRELVREFNURNBESNZENEEXR
Fig. 6 Correlations between suspended solid concentration and normalized primary production, primary production estimated by

VGPM model

http ; //www. ecologica. cn



11 1 BEAE 4. EET VGPM BB MODIS e i B 2 Vs PR A M40 9 2 72 3535

2.2.2  REXBIZE TR

Behrenfeld 45 Ay il RE3E 1o 5200 SRR 1 ' A TG ) 16 AR S R K A G2k 7= 007 ol L v WA ) e
KACA VA Py, 76— 58 MR Bl 2 A OE SO R — R (A 2) . IR 7 WTRUA ), e
5 19—21C Z [}, e FOLA AR TR AR B K, S4BT (6. 48+0.17) mgC - mgChla™h™" I 78 e i BE ¥ Fl
ARG ™ I B R He B s (1 7) o MR RE i v B AR W A 7 S A — E B 2, Nguyen 25 Al
Siswanto S 7EAR R KA & IS IR EEAFAE A 5 I IEAR DGR R T,

= 7. 4000 A A
= =]
= a ~ b PPy = 128.6-733.1T
=8 A ‘A‘A Lg  3%00F n=29 220337 P<000] o

g o B
© =6t A A L8 = 3000 F
28 A o5
S %, ; g 2500
PE 5L @ EE3 2000
E O A E NS %
% E A A o5 1500
®E | A 2 E 1000
35 A RE
ﬁ = A B2 500
w3 0

6 9 12 15 18 21 24 6 9 12 15 18 21 24
JKIE Water temperature/°C 7K Water temperature/°C

7 BETERRRAGEE P, ROREFH PP, ZHEBXFR

Fig.7 Correlations between temperature and the maximum C fixation rate POlJt , primary production (PP, )

3 Fig

FIH VGPM #5581 L) K2 MODIS S5 A8 B K I HF 21 2000 4ER) A= 7= F1 . AR A 72 F1 By sk 25 o A [R5k
BRI G A I RIS Y ) LR s s e 4 A2 9 Ay, KRR, mHZE
AL A3 ), R B S B SERSK T LAY FEERER S5 47.4%

UURE RS WA 7= D) B — s s, ShRuEfb it 48 38 a Wk R OGRS IR A A B
BRI , T ELAF A6 25 T BRI S 28, U A IXUIR 5 RS (8 TR 4 P B TR e A 4 A 7 1 e 38 400 1 R v AS 2 i
HER . BE WA 1K IRAE IR B 19—21°C 2 J) , B3k v 5 3 ol A A K I i 29 9 A 72 7
BG4 S R G ol B e B A R S A5 W S v R e e o I BT B R v |
F a MUKIE MODIS S50 , b 25t

References :

[1] PanDL, Guan W], Bai Y, Huang H Q. Ocean primary productivity estimation of China Sea by remote sensing. Progress in Natural Science,
2005, 15(7) : 627-632.

[2] Tang S L, Chen C Q, Zhan H G. Retrieval progress of ocean primary production by remote sensing. Journal of Oceanography in Taiwai Strait,
2006, 25(4) : 591-598.

[ 3] Behrenfeld M J, Falkowski P G. Photosynthetic rates derived from satellite-based chlorophyll concentration. Limnology and Oceanography, 1997,
42(1): 1-20.

[ 4] PérezV, Fernandez E, Maraiién E, Serret P, Garcia-Soto C. Seasonal and interannual variability of chlorophyll @ and primary production in the
Equatorial Atlantic: in situ and remote sensing observations. Journal of Plankton Research, 2005, 27(2): 189-197.

[ 5] Plat T. Primary production of the ocean water column as a function of surface light intensity: algorithms for remote sensing. Deep Sea Research
Part A; Oceanographic Research Papers, 1986, 33(2) . 149-163.

[6] ZouY R, MaCF, Shao Y. Research progress of ocean primary productivity by remote sensing. Remote Sensing Information, 2005, (2) : 58-61.

[ 7] Siswanto E, Ishizaka J, Yokouchi K. Optimal primary production model and parameterization in the eastern east China Sea. Journal of
Oceanography, 2006, 62(3) : 361-372.

[ 8] Nguyen T A, Vo D S. Primary production models and the problem of estimation of their parameters in various conditions of the water column.

Russian Journal of Marine Biology, 2010, 36(2) : 139-146.

http ; //www. ecologica. cn



3536 A E = 324

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Kahru M, Kudela R, Manzano-Sarabia M, Mitchell B G. Trends in primary production in the California Current detected with satellite data.
Journal of Geophysical Research, 2009, 114 . C02004,doi:10.1029/2008]JC004979.

Moore J K, Abbott M R. Phytoplankton chlorophyll distributions and primary production in the Southern Ocean. Journal of Geophysical Research,
2000, 105(12) ; 28709-28722.

Ishizaka J, Siswanto E, Itoh T, Murakami H, Yamaguchi Y, Horimoto N, Ishimaru T, Hashimoto S, Saino T. Verification of vertically generalized
production model and estimation of primary production in Sagami Bay, Japan. Journal of Oceanography, 2007, 63(3) : 517-524.

Kameda T, Ishizaka J. Size-fractionated primary production estimated by a two-phytoplankton community model applicable to ocean color remote
sensing. Journal of Oceanography, 2005, 61(4) : 663-672.

Tilstone G, Smyth T, Poulton A, Hutson R. Measured and remotely sensed estimated of primary production in the Atlantic Ocean from 1998 to
2005. Deep Sea Research Part II; Topical Studies in Oceanography, 2009, , 56(15) : 918-930.

Li X B, Chen C Q, Shi P, Zhan H G, He Q J. Estimation of primary production of South China Sea from 1998 to 2002 by remote sensing and its
spatio-temporal variation mechanism. Journal of Tropical Oceanography, 2006, 25(3) : 57-62.

Li G S, Gao P, Wang F, Liang Q. Estimation of ocean primary productivity and its spatio-temporal variation mechanism for East China Sea based
on VGPM model. Journal of Geographical Sciences, 2004, 14(1) . 32-40.

Tan S C, Shi G Y. Remote sensing for ocean primary productivity and its spatio-temporal variability in the China Seas. Acta Geographica Sinica,
2006, 61(11) :1189-1199.

Bergamino N, Horion S, Stenuite S, Cornet Y, Loiselle S, Plisnier P D, Descy J P. Spatio-temporal dynamics of phytoplankton and primary
production in Lake Tanganyika using a MODIS based bio-optical time series. Remote Sensing of Environment, 2010, 114(4) . 772-780.

Zhang Y L, Qin B Q, Chen W M, Gao G, Chen Y W. Chlorophyll a content and primary productivity of phytoplankton in Meiliang Bay of Taihu
Lake. Chinese Journal of Applied Ecology, 2004, 15(11) : 2127-2131.

Zhang Y L, Qin B Q, Chen W M, Chen Y W, Gao G. Phytoplankton primary production in spring Meiliang Bay, Lake Taihu. Journal of Lake
Sciences, 2005, 17(1) . 81-86.

Zhang Y L, Qin B Q, Liu M L. Temporal-spatial variations of chlorophyll @ and primary production in Meiliang Bay, Lake Taihu, China from 1995
to 2003. Journal of Plankton Research, 2007, 29(8) : 707-709.

Qin B Q, Xu H, Dong B L. The Principle and Practice of Eutrophic Lake Pestoration and Management. Beijing: Higher Education Press, 2011
293-303.

Zhang Y L, Qin B Q, Hu W P, Wang SM, Chen Y W, Chen W M. Temporal-spatial variations of euphotic depth of typical lake regions in Lake
Taihu and its ecological environmental significance. Science in China. Series D Earth Sciences, 2006, 49(4) . 431-442.

Li Y L, Zhang Y L, Liu M L. Calculation and retrieval of euphotic depth of Lake Taihu by remote sensing. Journal of Lake Science, 2009, 21
(2):165-172.

Zhu LY, Wang S X, Zhou Y, Yan F L, Yang L. Y. Determination of Chlorphroyll-a concentration in Taihu Lake using MODIS image data.
Remote Sensing Information, 2006, (2) . 25-28.

Zhu LY, Wang S X, Zhou Y, Yan F L, Yang L Y. Estimation of suspended sediment concentration in Taihu Lake using MODIS image data.
Advances in Water Science, 2007, 18(3) . 444-450.

Cai HJ, Chen Y W, Cai Q M, Gao X Y. Relations between primary production of phytoplankton and relative factors at mouth of Meiliang Bay in
Taihu Lake. Journal of Lake Sciences, 1994, 6(4) . 340-347.

Lee Chen Y L. Spatial and seasonal variations of nitrate-bases new production and primary in the South China Sea. Deep-Sea Research Part I
Oceanographic Research Papers, 2005, 52(2) ; 319-340.

Lee Chen Y L, Chen HY, Karal D M, Takahashi M. Nitrogen modulates phytoplankton growth in spring in the South China Sea. Continental Shelf
Research. 2004, 24(4/5) . 527-541.

Le F F, Ning X R, Liu C G, Hao Q, Cai Y M. Standing stock and production of phytoplankton in the northern South China Sea during winter of
2006. Acta Ecologica Snica, 2008, 28(11) : 5775-5784.

Ho AY T, XuJ, Yin KD, Jiang Y L, Yuan X C, He L, Anderson D M, Lee ] H W, Harrison P J. Phytoplankton biomass and production in
subtropical Hong Kong waters: influence of the pearl river outflow. Estuaries and Coasts, 2010, 33(1) . 170-181.

Schallenberg M, Burns C W. Effects of sediment resuspension on phytoplankton production: teasing apart the influences of light, nutrients and algal
entrainment. Freshwater Biology, 2004, 49(2) . 143-159.

Zhang Y L, Qin B Q, Chen W M, Luo L C. A study on total suspended matter in Lake Taihu. Resources and Environment in the Yangtze Basin,
2004, 13(3) : 266-271.

He W S, Lu J J. Effects of high-density suspended sediments on primary production at the Yangtze Estuary. Chinese Journal of Eco-Agriculture

http ; //www. ecologica. cn



111 BEAE 4. EET VGPM BB MODIS e i B 2 Vs PR A M40 9 2 72 3537

[34]

[35]

[36]

Research, 2001, 9(4) ; 24-27.

Zhu W, Jiang M Y, Zhao L F, Tian T. Field survey and analysis of influence of suspended sediment on algae growth. Advances in Water Science
2010, 21(2) ; 241-247.

Zhang Y L, Qin B Q, Chen W M, Chen Y W, Wu S C. Biological and optical properties of Meiliang Bay in Lake Taihu. Acta Ecologica Snica,
2005, 25(3) ; 454-460.

Guang J, Wei Y C, Huang J Z, Li Y M, Wen J G, Guo J P. Seasonal suspended sediment estimating models in Lake Taihu using remote sensing

data. Journal of Lake Sciences, 2007, 19(3) : 241-249.

S 3k

(2]
[6]
[14]

[16]
[18]
[19]
[21]
[23]
[24]
[25]
[26]
[29]
[32]
[33]
[34]
[35]
[36]

FETHEAR, BRAERE, AN WPERIZUE T R R IT IR . BV, 2006, 25(4) : 591-598.

AR, DK, AR BEREERIA FSTEE. BIEME R, 2005, (2): 58-61.

Ak, BREERE, MO, BRI, A7 B 1998—2002 4E4) A 7= 1 13 Al B S I A5 AR L. AR 24, 2006, 25(3)
57-62.

WSeH, AT . PEEDIGEVIHRAET e Bt o MR 2 e, i34, 2006, 61(11): 1189-1199.

SKIBAK, ZE, BRARIR, RO, BRI RIGENE IR Y AR o MRIAT ). REATAE SRR, 2004, 15(11) : 2127-2131.
SKiEHR, AR, RER, BRI, mh. RIS R R IAE gL 1. WARkE:, 2005, 17(1) : 81-86.

FAAR, A, EE . B IREBAR I ENE 5. dbat. MAEEE AL, 2011 293-303.

Frst, wishk, XIWISE. R EOURRE TR RGBS, ARk, 2009, 21(2) : 165-172.

WA, T8, M2, EfEil, #koc. NH MODIS Wil Rk IRm483 a W AFST. BEME L, 2006, 2 25-28.

WA, T, M2, EfEil, #koc. A MODIS SR IR MK MR vk . KRHEIER , 2007, 18(3) : 444-450.

RIEHE, BRFE, 808, B2 KRS DRI R gL 7= 1 R HA SN RO R 5. WAL, 1994, 6(4) : 340-347.
SRR, TAEA, XU, R4, 25 5L, 2006 474 Zma i AU VE IR 4 A ) RRIR) R A 7= o SOHIR B . A 252440, 2008, 28(11) .
5775-5784.

SKIZAR, BEER, BRI, BB, K KRB YO, KILREPOE 5985, 2004, 13(3) : 266-271.

TS, Bt vk B R U VI FUK S Gk 7= g, E AR AR 24T, 2001, 9(4) « 24-27.

th, ZA, RIS, HE. BIRIRID IS A R 0 SE 540, KBREERE, 2010, 21(2) ; 241-247.

SKIEHR, TR, PRAFE, BRTE, R4 RS R K R E Y5 ot etk 2R, 2005, 25(3) : 454-460.

Heik, FEE, BFRH, 2o, Wi, ST 20 RHE YRR, BARE, 2007, 19(3) : 241-249.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.11 June,2012( Semimonthly )
CONTENTS

Controls of post-fire tree recruitment in Great Xing'an Mountains in Heilongjiang Province ««eceeeeeeeeerernniiiiiiii.,
.......................................................................................... CAI Wenhua, YANG Jian, LIU Zhihua, et al (3303)
The assessment of river health using Benthic-Index of biotic integrity for Wenyu River «««ceceeereeeereeniiiiniiiiiin,
.......................................................................................... YANG Liu, LI Yonghui, WANG Juncai, et al (3313)
Consume of soil seeds of Betula albo-sinensis and Abies faxoniana in different natural successional stages of subalpine dark
coniferous forest in western Sichuan, China «+-«ceeveeeeeieeeiiniiiin.. MA Jiangming, LIU Shirong, SHI Zuomin, et al (3323)
Habitat associations of understorey species spatial distribution in old growth broad-leaved Korean pine ( Pinus koraiensis) forest ------
................................................................................. DING Shengjian, ZHANG Chunyu, XIA Fucai, et al (3334)
Nabkha morphology and sand-fixing capability of four dominant Caragana species in the desert region of the Inner Mongolia
PLALEAL v+ vverrrrenseenemmaneneerinenraeneeieneneieetetnenraeneneenens ZHANG Yuanyuan, MA Chengcang, HAN Lei, et al (3343)
Growth dynamics, biomass allocation and ecological adaptation in Ceratocarpus arenarius L. «+«-eeeeeeeeeeemeiiaiiiii,
.................................................................................... QUAN Dujuan, WEI Yan, ZHOU Xiaoging, et al (3352)
A rapid assessment method for forest disaster based on MODIS/NDVI time series: a case study from Guizhou Province — «+e+eeeeeeeeees
.......................................................................................... SHI Hao, WANG Xiao, XUE Jianhui, et al (3359)
Soil cation exchange capacity and exchangeable base cation content in the profiles of four typical soils in the Xi-Shui Forest Zone
of the Qilian Mountaing ««««ceeeeeeserrerreneriiniii, JIANG Lin, GENG Zengchao, LI Shanshan, et al (3368)
TImpact of water and temperature on spring maize emergence speed and €METZENCE TAle  ++++rrrererrrrrrrsnsere it
.......................................................................................... MA Shuqing, WANG Qi, LU Houquan, et al (3378)
Effect of N application on the abundance of denitrifying genes (narG/nosZ) and N,O emission in paddy soil =~ «eoeoeerereereienein.
.................................................................................... ZHENG Yan, HOU Haijun, QIN Hongling, et al (3386)
Temporal-spatial variations of potential evapotranspiration and quantification of the causes in Northwest China = +«-eeeeeeereeereennnne.
....................................................................................... CAO Wen, SHEN Shuanghe, DUAN Chunfeng (3394)
Analysis of ecosystem degradation and recovery using precipitation use efficiency and NDVI in the headwater catchment of the
Yellow RIVEE Dasin «c-ceeeececeeeneneeeenenenntnennenenemmmneneenenennenenmeaenenaenenne DU Jiagiang, SHU Jianmin,ZHANG Linbo (3404 )
An assessment method of Kandelia obovata population biomass ««-++eeeeeee JIN Chuan, WANG Jinwang, ZHENG Jian, et al (3414)
Quantitative characteristics and species composition of Artemisia sphaerocephala and A. ordosica communities in the Ulanbuh Desert ---

....................................................................................... MA Quanlin,ZHENG Qingzhong, JIA Jujie, et al (3423)

Photosynthesis and transpiration in relation to ion accumulation in Vitex trifolia under varied light intensity =~ «-+-eeeeeeeeeeaeieieaan.e.
............................................................................................. ZHANG Ping,LIU Linde, BAI Xinfu, et al (3432)
Diffusion of elm seed rain in Otindag Sand Land = -«-coeeeeeeeneereneeeiin. GU Wei, YUE Yongjie, LI Gangtie,et al (3440)
Effect of saline water irrigation on sand soil salt and the physiology and growth of Populus euphratica Oliv. «-«+«+-eseeeeeeeeaeineeiean.e.
.................................................................................... HE Xinlin, CHEN Shufei, WANG Zhenhua, et al (3449)
Regulation of exogenous nitric oxide on photosynthetic physiological response of Lolium perenne seedlings under NaHCO, Stress  -+-+-+
.................................................................................... LIU Jianxin, WANG Jincheng, WANG Xin, et al (3460)
Longitude gradient changes on plant community and soil stoichiometry characteristics of grassland in Hulunbeir «+«+ceeereeeeeeeinannns

....................................................................................... DING Xiaohui, LUO Shuzheng, LIU Jinwei,et al (3467)
Concentrations and distributions of selenium and heavy metals in Hainan paddy soil and assessment of ecological security «-+---+-------
................................................................................. GENG Jianmei, WANG Wenbin, WEN Cuiping, et al (3477)
Heavy metal contents and evaluation of farmland soil and wheat in typical area of Jiangsu Province =«-«-eseseeeeeeeeimaiieniiiniiin.,
....................................................................................... CHEN Jingdu, DAI Qigen, XU Xuehong, et al (3487)

The studies on the food web structures and trophic relationships in Guangxi Dongfang Cave by means of stable carbon and nitro-
ENL ISOLOPES  ++evvereessommtrtes ittt LI Daohong, SU Xiaomei (3497)
Analysis of bacterial diversity in the Songhua River based on nested PCR and DGGE  ++eeeeeeereeeenreiiiiiiiiiii,



Preliminary delineation and classification of estuarine drainage areas for major coastal rivers in China ««-«+eseeeeeeeereeeniieeiii...
................................................................................. HUANG Jinliang, LI Qingsheng, HUANG Ling, et al (3516)
Estimation of spatial and seasonal changes in phytoplankton primary production in Meiliang Bay, Lake Taihu, based on the
Vertically Generalized Production Model and MODIS data  «-+«eoeeeeeees YIN Yan, ZHANG Yunlin, SHI Zhigiang, et al (3528)
Viability and changes of physiological functions in the tiger frog ( Hoplobatrachus rugulosus) exposed to cold stress —«+eeeeeeeveeeeeenens
.......................................................................................... WANG Na, SHAO Chen, XIE Zhigang, et al (3538)
Community structure and abundance dynamics of soil collembolans in transgenic Bt rice paddyfields —«-ee-eeeeeeeeeemieeiniiiiin..
....................................................................................... ZHU Xiangyu, LI Zhiyi, CHANG Liang, et al (3546)
Morphological characteristics and microsatellite DNA genetic diversity of Nigeria African honey bee, Anhui Apis mellifera and
theirs hybrid generation [[ -+« -ceveveeeeeieieiniini YU Linsheng, XIE Wenfei, WU Houchang,et al (3555)
Effects of social-demographic factors on the recreational service of park wetlands in Beijing «+cceeeeererereraririiaiiiiiii...
................................................................................................... LI Fen, SUN Ranhao, CHEN Liding (3565)

Co-integration theory-based analysis on relationships between economic growth and eco-environmental changes: taking the south-

east district in Chongging city as an example — «soreeeererseeemiian, XIAO Qiang, HU Dan, XIAO Yang, et al (3577)
The cooperative environmental game model in the Tidal River Network Regions and its empirical research ««-e-eeeeeeeeeenieeniiiiniins
.................................................................................... LIU Honggang, CHEN Xingeng, PENG Xiaochun (3586)
Review and Monograph
Review of eco-efficiency accounting method and its applications = +++++eeeeeet YIN Ke, WANG Rusong, ZHOU Chuanbin, et al (3595)
Overview on the 6th international symposium on modern ecology series of 2011 --------- WEN Teng, XU Delin, XU Chi, et al (3606)
Discussion

Scale analysis of environmental factors and their relationship with the size of hierarchical aquatic ecoregion: a case study in the

1080 RIVET DASIN  +vvrerrerreneenmenmeannereeet ettt eeeneeneaneaneanns LIU Xingcai, XU Zongxue, ZHANG Shurong, et al (3613)
Scientific Note
Effects of different light intensities on activities of the primary defense proteins in needles of Larix gmelinii  ++-e-oveeeeeeeeeieeeaecnnne.

................................................................................................... LU Yifang, SHI Lei, YAN Shanchun (3621)

.................................................................................... XIONG Caiyun, ZENG Wei, XIAO Fuming, et al (3628)
Research on three small-scale agricultural ecological-economic systems in Shenzhen City based on emergy analysis =~ -e-eeeeeeeeeeeennnns
.............................................................................. YANG Zhuoxiang, GAO Yang, ZHAO Zhiqiang, et al (3635)



(ARSI B B A 2 B A ARB e AR TL, RIF)T 1981 4, T EARIEA B

(EBZ|RY2012 F£4EITRE

Ji

B BT PE R R | 40 WD R B R AR A 252 K JR 7 1) B (I8 75 S P SO 5 P AT 41 AR 25 2 BEE 7
T AN G BB R BT ROT R =0 4 5F

(A2

)y k2 A, K 16 FF4,280 1T, B N E M 70 Jo/ M, e4F 2 B 1680 T,

R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q
2[5 MR SRy X PTOT B, A AT e S G I R 3K, W KRB AR BB | & S5 Be A 1B

TEAFIT R

B 100085 JL R IE X XGEH 18 5 H i

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEMEME Ll

I

(010)62941099 ; 62843362

www. ecologica. cn

HITHRE XIKRE Bl ¥

£ x5 2 R ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ( Semimonthly, Started in 1981
(EF—:)EJFJ ]981 54:3 ﬁﬁ'H:']) Emimon y, arted 1in
¥32% F1M (201246 A) Vol. 32 No. 11 (June, 2012)
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of

H
SHIR &

Mok - AE B GE DOV % 18 5
MR B 2R : 100085

HLI% : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
o

HERE R b2

Hh I RL 2 B A S PR R ST 0
Mok - AL B GE DOV % 18 5
HIS L 25 : 100085

Editor-in-chief
Supervised by
Sponsored by

ACTA ECOLOGICA SINICA

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
Tel: (010)62941099

www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

FENG Zong-Wei

China Association for Science and Technology

Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add:18,Shuangqing Street, Haidian , Beijing 100085 , China

H i 4 & I3 it Published by Science Press
Hihk . b AR IR LT 16 5 Add ;16 Donghuangchenggen North Street,
MR B 2wt . 1RO0717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A
Mok . 7R AR AL 16 5 Distributed by Science Press m :E
Eﬁﬁﬂéﬁﬁ% :100717 Add:16 Donghuangchenggen North g
Eﬁlﬁ 1( QIO ) 6;1334563 Street , Beijing 100717, China 1 =n
-mail ; journal @ cspg. net ) O —/—-
T W A& e (010) 6303563 S 3
ESMEAT i P45 5 5 0 ) Fomail:journal® cspg. net c ==o
Hidl . LT 399 {546 Domestic All Local Post Offices in China > g
=yaing Foreign China International Book Trading (7] o
MR L 415 . 100044 g ©w ==2
r%%g Ve P fefs =} Curporation - It
i Al OAE S LTS5 8013 5 Add:P. 0. Box 399 Beijing 100044 , China =
ISSN 1000-0933 4= - - —
N 0o ERSIMAF LT EREERS 82-7 ESEITRS M670 Efr 70.00 T

CN 11-2031/Q



	01.pdf
	fm.pdf
	zm.pdf

	stxb201105070595.pdf
	02.pdf
	ym.pdf
	11fd.pdf


