SARTREANE TR K FXLEEF AR YR KHAR N (1980-2009)

000 *"Wooo'ooo'ooo*oooYooo ™
0100000000000000000000000000000000O0O000O0O000O00O0O00O000 4300720
020000000000000 1000490

O0300000000000000 4300710

T AR FWIAE S TR R AFR SR R 2 —. 4SO 1980 4:-2009 4F Y IAIVERAE & & FRACHERR B FUR I, 7K M B
SRSAEHET S, R RSN S RIS EE R I, SR, AR I KA (R
FIASSE K A B PRSI s K P RS Y A 36 K A R BEAF P AN 32 ACRLI R, S2/K PR B UK SE R s /K P i RO P i P
A HE A AN 32 R AK PR S BE R IR, 2 EA LRI, Rk, USR5 8 IR T M3 3L R (et 1 i) 7R
PEHERE.

KEA: WEIRML, RN, BB WA Hil

Warming and nutrients affect the phytoplankton growth of Lake Erhai in the long-term
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Abstract: Eutrophication under climate warming is the hot topic in limnology today. Our study demonstrates that total
phosphorus and nitrogen of water, air temperature increased with the process of eutrophication in Lake Erhai in 1980-2009.
Statistics results demonstrates that, air temperature promotes the growth of phytoplankton with no affect from phosphorus and
nitrogen, phosphorus promotes the growth of phytoplankton with no affect from air temperature but with affect from nitrogen,
nitrogen promotes the growth of phytoplankton with no affect from air temperature and phosphorus singly but with affect when
they together. Climate warming and nutrient enrichment promote eutrophication of Lake Erhai together.
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Fig. 1 Annual variation of mean water level, air temperature, total phosphorus and total nitrogen of water in Lake
Erhai from 1980 to 2009
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Fig. 2 Relationship between annual mean water level and the number of phytoplankton cell of water in Lake Erhai,
as well as air temperature, total phosphorus/nitrogen content of water from 1980 to 2009
PUSGRAE NI &, KA B BRI 8K (p<0.05), X B /KM e B3l oz I AL A B A 1 (g A
FAARSZ R RE 0 , 2 S0 7 R A Ky S PR A PR 00, (ERAE K KA U, R e M R
I BRI, KA 5 I ) B B35 ARG TE (p>0.05) . X R HTHHE & & S LIt e
(1980-2009), 7K 1A S5 UG DIRH A AR A B K RS maE o 1 /KA B DTk, TR R AT A R S 8t Ay
AR, KRS R BRI (p<0.05), XFRUNHME KA ZRNFHAEY FITEHENE AN 2SR &
B B R, A K AR AE TS (R B SRR A S B N AR B, KR R R S TR
A RENARNE (p>0.05), XREHRR T IR WA KM AL R m S, HigKAEREA Y
Wi A D
VUL KRB KR R RO PRI RO R B, AR ARG I IR B35, <
1R AR PR IR A A KON, T E B R AR, KR BB RN R, KRR TR S, Kik
SRTH R IR T KR ST R IR, X R, WA Af RR  (1980-2009), K
BB, KR S B E BT RS (e At SR K. AR ST 70 A OV I 1980-2009 4 /K A4 B BEALE AR
MR IR KR, 5 Schindler 25PN i KIWVR INBE AR I EUF AN A2 3 8 7R 45 R — 50 [N
b, TEARAERRIO RIS RS, PR s B 9% 75 B A I R Ul 5 7% B i sy 912190,

4 BE IR

[1] IPCC [Intergovernmental Panel on Climate Change]. Climate change 2007: the physical basis-summary for
policy makers. World Meteorological Organization/United Nations Environmental Programme, 2007, Paris,
France.

[2] Moss B, Kosten S, Meerhoof M et al. Allied attack: climate change and eutrophication. Inland Waters, 2011, 1:
101-105.

[3] Maberly SC, Elliott JA. Insights from long-term studies in the Windermere catchment: external stressors,
internal interactions and the structure and function of lake ecosystems. Freshwater Biology, 2012, 57: 233-243.

[4] Mooij W, Janse J, De-Senerpont DL et al. Predicting the effect of climate change on temperate shallow lakes
with the ecosystem model PCLake. Hydrobiologia, 2007, 584: 443-454.

[5] Kosten S, Jeppesen E, Huszar V et al. Ambiguous climate impacts on competition between submersed
macrophytes and phytoplankton in shallow lakes. Freshwater Biology, 2011, 56: 1540-1553.



[6] Liu Y, Guo HC, Yang PJ. Exploring the influence of lake water chemistry on chlorophyll a: A multivariate
statistical model analysis. Ecological Modelling, 2010, 221: 681-688.

[7] Zhang M, Duan HT, Shi XL et al. Contributions of meteorology to the phenology of cyanobacterial blooms:
Implications for future climate change. Water Research, 2012, 46: 442-452.

[8] Smith VH. Eutrophication of freshwater and coastal marine ecosystems: A global problem. Environ. Sci. Pollut.
Res. Int., 2003, 10: 126-39.

[9] Smith VH, Schindler DW. Eutrophication science: where do we go from here? Trends in Ecology and
Evolution, 2009, 24: 201-207.

[10] Schindler DW, Brunskill GL, Emerson S et al. Atmospheric carbon dioxide: Its role in maintaining
phytoplankton standing crops. Science, 1972, 177: 1192-1194.

[11] Schindler DW. Evolution of phosphorus limitation in lakes: Natural mechanisms compensate for deficiencies
of nitrogen and carbon in eutrophied lakes. Science, 1977, 195: 260-262.

[12] Lewis WM, Wurtsbaugh AW. Control of lacustrine phytoplankton by nutrients: Erosion of the phosphorus
paradigm. International Review of Hydrobiology, 2008, 93: 446-465.

[13] Xu H, Paerl HW, Qin BQ et al. Nitrogen and phosphorus inputs control phytoplankton growth in eutrophic
Lake Taihu, China. Limnology and Oceanography, 2010, 55: 420-432.

[14] Conley DJ, Paerl HW, Howarth RW et al. Controlling eutrophication: nitrogen and phosphorus. Science, 2009,
323:1014-1015.

[15] Paerl HW. Controlling eutrophication along the freshwater-marine continuum: Dual nutrient (N and P)
reductions are essential. Estuaries and Coasts, 2009, 32: 593-601.

[16] EIRI, S L. hEWEIAL. Jbat: BlaEHiRAt, 1998.

[17] SAHMISE. P EENAIAS. Jbat: R R, 1995.

[18] #util, Hhogte, SRERAE. PRSI DL A i o 2K 1R RS ORI . BIIARL A, 2010, 22: 799-810.
[19] #EA, Tk, IR AURARRR T 5t N EEK A R B R R, AR SR, 2010,
26: 32-35.

[20] Jifte, FoEeR, GEENKAE. TR AR A R S R R . AR, 2011, 23: 738-746.
[21] AEFDL. HilEE EFRACHT T, WARL, 1992, 4: 86-92.

[22] BEH, AL, BRFAEE. ZEEER RS ORI S AT RRER . MR, 2005, 26: 38-42.

[23] Wibeyt. VR 5 0 R AR A5 AR B B IR A AL [P0 3] DL P B R 2 B K AR A 7T 55 P
2008.

[24] VLIE5E. POKIEPDHIDURRPI SR AT T ROTTE L St BNA S ST e[ i 5], sl hiE
Rl b KA LR FE BT, 2010,

[25] VE UL, WRENL R RIS - LRI A B0 5], Bl o ERR A B K A A 78 BT, 2011,
[26] RIKE, . HEFEVREEN P AR Hr. WAEk, 1999, 11: 267-273.

[27] Paerl HW, Huisman J. Climate: blooms like it hot. Science, 2008, 320: 57-58.

[28] Schindler DW, Hecky RE, Findlay DL et al. Eutrophication of lakes cannot be controlled by reducing nitrogen
input: Results of a 37-year whole-ecosystem experiment. PNAS, 2008, 105: 11254-11258.

[29] Schindler DW, Hecky RE. Eutrophication: More Nitrogen Data Needed. Science, 2009, 324: 721-2.



