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Phytoplankton community structure and biodiversity in summer Yunnan-Guizhou Plateau
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Abstract. Phytoplankton is very important to keep the balance of aquatic ecosystems as one of primary producers. In the present
study, phytoplankton in 13 lakes of Yunnan-Guizhou Plateau were investigated during the summer June - August of 2008, and
phytoplankton abundance, biomass, community structure and biodiversity were analyzed. A total of 109 taxa (52 green algae, 23
cyanobacteria, 20 diatoms, 14 others) were found in the lakes. Shannon-Wiener indexes of phytoplankton in the 13 lakes were
ranged from 0.5 to 2.2, which were not significant correlations with any single factor. Furthermore, phytoplankton abundance and
biomass were obviously correlated with TN, TP, COD, and NO;-N, and species richness was remarkably correlated with TP ( <
0.1mg/L), TN and COD,. In addition, there was significantly negative correlation between Soreson similarity of community
structure and variation of trophic states in the 13 lakes. Our results indicated that trophic states of lake can influence phytoplankton
abundance, biomass, species richness and Soreson similarity of community structure.
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Tab. 1 General description of the lakes

_—" st KAL m;'% ﬁ’s—dvk TR %ﬂf%

(m) (km?) H(m) W (m) (x10°m’)
JE3th (DC) 24°40'-25°02'N; 102°36'—102°47'E 1886 297.9 5.87 2.93 11.69
I (EH) 25°36'-25°58'N; 100°06'~ 100°18'E 1974 249 20.7 10.17 25.31
FEALW (FX) 24°21'-24°38'N; 102°49'-102°57'E 1721 211 155 89.6 189
P (CHH) 26°27'-26°38'N; 100°38'—100°41'E 1503 77.2 35.1 25.7 19.87
P (LG) 27°41'-27°45'N; 100°45'~ 100°50'E. 2690. 8 48.5 93.5 40.3 19.53
HIRHI(YL) 23°38'-23°42'N; 102°30'~ 102°38'E 1412 38 6.2 2.4 1.05
TeRE#HI(QL) 24°08'-24°13'N; 102°43'-102°49'E 1797 36.9 6.8 4.03 1.49
B2 (XY) 24°17'-24°23'N; 102°45'~ 102°48'F. 1722 34.7 11 5.3 1.84
PHSE (YZ) 24°51'-24°58'N; 102°58'~ 103°01'E 1771 31.7 30 19.5 6.17
i (DT) 23°23'-23°27'N; 103°17'~ 103°20'E 1286 12.3 5 3.7 0.45
KA (CQ) 23°24'-23°27'N; 103°20'- 103°24'E 1284 10.7 5.5 3.7 0.4
IR (QH) 27°47'-27°52'N; 102°16'- 102°21'E 1509 31 34 10.32 3.2
B (CH) 26°49'-26°53'N; 104°12'~ 104°18'E 2172 25 5 2.4 0.6
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Fig. 1 Phytoplankton abundance (a) and biomass (b) of Yunnan-Guizhou Plateau lakes
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Tab. 2 Correlation of phytoplankton density, biomass and water quality parameters

Kilh  BWEE pH  WRE RSR TP ™  NO;-N NO,-N NH-N PO-P CODy, Chla /4 4%k

Kk 1

BUE -0.322° 1

pH  0.091 -0.174 1

VA 0.552° 0.067  0.100 1

HLS 0,427 -0.261 0.363 0.033 1

TP 0.256 -0.500" 0.233 -0.054 0.325° 1

TN 0.240 -0.389™ 0.241 0.068 0.342" 0.5717 1

NO;-N 0.156 -0.143 0.239 -0.257 0.100 0.037 0.420™ 1

NO,-N  0.021 -0.080 0.155 -0.352" 0.051 0.007 0.371* 0.850 1

NH,/N -0.223 0.192 -0.160-0.394"" -0.128 -0.203 -0.001 0.327° 0.528™ 1

PO,-P 0.309° -0.239 0.209 -0.109 0.386" 0.720* 0.150 0.055 -0.009 -0.148 1

CODy, 0.476™ -0.470 0.241 0.326" 0.348° 0.667 " 0.778 0.171 0.017 -0.281" 0.244 1

Chl.a  0.264 -0.568°0.330° 0.069 0.342° 0.829 0.739* 0.214 0.107 -0.1850.513* 0.840™ 1
AR 0.504 —0.33470.481 7 0.334° 0.406 7 0.3817 0.679 " 0.369™ 0.269 -0.042 0.241 0.624™ 0.593" 1
%L 0.427 " -0.32570.483 " 0.303" 0.268 0.490 ™ 0.694 ™ 0.359° 0.283° -0.031 0.261 0.651° 0.646™ 0.947 1

o FORMBEMSE (P <0.01, WRHRL) 5 + FoR BEMK(P <0.05, WRHE) .
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Tab. 3 Phytoplankton species composition of Yunnan-Guizhou Plateau lakes
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Tab. 4 Results from RDA of phytoplankton communities

in relation to environmental factors

iy 1 2 3 4 AR
FEAF(E 0.228 0.184 0.045 0.036 1.000
LYk 7 P 0.948 0.911 0.907 0.863
FRE S AR
W 22.8 41.2 45.7 49.3

PIFP-FREE A G 36.3 65.7 72.9 78.6

SRR AR 0.627
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45 2B SO PRV AR DU Sorenson AHBLHE)
Tab. 5 Sorenson similarity of phytoplankton composition in Yunnan-Guizhou Plateau lakes
WA E B RW REW PSSE el bl KR W e BE IRE R
ik 1.000
A 0.615  1.000
B 0.690 0.568  1.000
FEREW 0.681  0.571  0.667  1.000
BAZZMHE 0.394  0.500  0.387  0.389  1.000
Sl 0.628 0.447  0.537  0.696 0.313 1.000
K 0.474  0.424  0.389  0.512  0.407 0.622  1.000
KM 0.539  0.456  0.471  0.632  0.358 0.575 0.597 1.000
PR 0.207  0.375 0.222 0.219  0.278 0.214 0.304 0.271 1.000
WHiE 0.621  0.675 0.627 0.581 0.462 0.471 0.453 0.477 0.281 1.000
R 0.313  0.407 0.333  0.400 0.238 0.419 0.423 0.369 0.412 0.381 1.000
IfW#E 0.407 0.571  0.364 0.400 0.324 0.386 0.383 0.367 0.414 0.448 0.514 1.000
B 0.380 0.493  0.320 0.424 0.386 0.442 0.328 0.350 0.286 0.462 0.509 0.440 1.000

O B AT I K 0 R R g 2 0P Ao B i A U A B S R B AY, ROl P B IR R R A Y BT R
KA e = dy 55 b AR b 69 8.
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