5536 B 10 1] S &~ £ Eild Vol.36,No.10
2016 4F 5 A ACTA ECOLOGICA SINICA May,2016

DOI: 10.5846/stxb201412122477

XUBE B, WROCZS  HEHEAE | B/ IR, e B0, BESr B, sk IR AT, TR SRR 2 2o ik e 1 i g oz e BN 280 3l 5 AU st iy ad B AR 3 24T, 2016, 36
(10):

Liu Y Y, Chen G J, Shi HB, Chen X L, Lu H B, Duan L. Z, Zhang H C, Zhang W X.Responses of a diatom community to human activities and climate
changes in Xingyun Lake.Acta Ecologica Sinica,2016,36(10) ;

EREEREMEERRNAXZETNESETEN
OR

] JERART BN HAR P ER R RE A, TR
R MY K 2 e U7 5 b BB} 22 B v A A A5 5 A RR AR B S 5206 %S B 650500

WE . EE NGNGBk R R N RREL IRk = FE R A S R G RERrE0R AL, T BT Z A S R RN
5T iR R EAE thF . — RS ) W AR RN, ABFGE LU 280 I F 8 X 42 38 DU 1 S5 SR W Bk, iR B e i8ve 78
Ttk R A BN ZSSRFU T Rk SRR A SR 0 0 (Ao B, S B8 S BV AR AL 1 R IR T ORI . S5 R
WIAA 7= J1KF (AN Chl-a W) BOXEIN , RS AN B R AR T BB 1284k, RO BT R B0 T KA & 8 3R A2 IR Sl A s
AL EE IR (r=-0.63, P<0.001) , (R 15 J7 25 43 I 45 SRR W I 200 473K (BEFLECBE 38em) , WA 372K P Ak
1IN = WIRE SR A EEIREE R, S DI AR R T REIE 25 1h 1Y 18.8% 1 2.9% ; T 1951 4% LU , 1A %8 37K 7 Al
BEST B RE T RESERE IS S5 A0 31.4% TN 26.8% , BFFE 45 R R T fk B E I KW AR A Y 45 IR T2 TR 38 F K A
115 Bl B AR AS A ST L o AR WA TR 7K 8 7 B 7K R R Ok BIR S ik BB ) ORY TR BT PR - B S R s e A T —
AL

KR W] WA DU B AEE s BB IR AR AL KB

Responses of a diatom community to human activities and climate changes in

Xingyun Lake
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ZHANG Wenxiang

Key Laboratory of Plateau Lake Ecology & Global Change, School of Tourism and Geography, Yunnan Normal University, Kunming 650500, China

Abstract: Intensified human activities and global climate change have led to the deterioration of the environment,
degradation of ecosystem functioning, and loss of biodiversity in lakes in many parts of China over the past few decades. To
date, lakes in Yunnan have been adversely affected by the synergic effects of multiple environmental stressors, such as
eutrophication, climate change, and hydrological regulation. However, previous studies have mainly focused on the
ecological impacts of a single environmental stressor. In this study, paleolimnological methods in combination with long—
term monitoring data were used to understand the patterns of diatom community responses to eutrophication, climate change,
and hydrological regulation in Xingyun Lake. First, the history of diatom community shift and limnological changes were
reconstructed for the past two centuries. In addition, key environmental stressors and their strengths in driving diatom

communities were identified by selecting minimum adequate models and using variance partitioning. Our sediment pigment
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results showed a clear trajectory of lake eutrophication during the last century, particularly since the 1980s. The diatom
community changed significantly with an increase in lake productivity (i.e., sediment Chl-a concentrations). Principal
component analysis and correlation analysis showed that lake eutrophication was the major driver that affected diatom
community change (r = -0.63, p < 0.001). In addition, the minimum adequate models showed that lake production
(18.8%) and hydrodynamics (2.9% ) were the major drivers of diatom community changes over the last 200 years (i.e.,
core length of 38 ¢cm). Since 1951, the major drivers were lake production (31.4%) and temperature (26.8% ), and both
factors showed a strong interaction while driving the community shift (16.2% ) , suggesting that increasing temperatures also
contributed significantly to the increase in lake production during the past few decades. Our results suggested that nutrient
enrichment was the most significant factor in driving the shift in the diatom community in Xingyun Lake during the last two
centuries. Global warming and anthropogenic activities, which included hydrological fluctuation and the connectivity
between Xingyun Lake and the neighboring Fuxian Lake, also played important roles, but to a lesser degree than lake
eutrophication. Overall, the sediment—based patterns of lake ecological changes can help us identify multiple environmental
stressors and quantify their ecological impacts. These can be further used to facilitate the ecological restoration of polluted

lakes and conservation of lake ecosystems in Yunnan.

Key Words: Xingyun Lake; lake sediment; diatom community; eutrophication; climate changes; hydrodynamics
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