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Phosphorus threshold for the shift between grass- and algae-stable states in Dahong Harbor
of Gehu Lake. TAO Hua', PAN Ji-zheng’, SHEN Yao-liang', LI Wen-chao’, HUANG Feng',
ZHAO Hai-guang” ('School of Environmental Science and Engineering , Suzhou University of Science
and Technolgy, Suzhou 215011, Jiangsu, China; *State Key Laboratory of Lake Science and Envi-
ronment , Nanjing Institute of Geography and Limnolgy, Chinese Academy of Sciences, Nanjing
210008, China; °Jiangsu Province Key Laboratory of Environmental Science and Engineering,
Suzhou University of Science and Technology, Suzhou 215011, Jiangsu, China).-Chin. J. Appl.
Ecol. ,2012,23(1) . 264-270.

Abstract; Taking the macrophytes remaining area in Dahong Harbor of Gehu Lake as test object,
this paper studied the phosphorus threshold for the shift between grass- and algae-stable states under
natural conditions. The correlation analysis on the environmental factors showed that the total phos-
phorous in water body had better liner relationships with phytoplankton chlorophyll a and Secchi
depth, and principal component analysis indicated that total phosphorous and nitrogen in the water
body were the two main components affecting the water quality, among which, total phosphorous
was the maximum weight source and played a determinant role in the shift between grass- and algae-
stable states. The Harbor was in grass-stable state in winter, shifted to grass-algae intermediate
state in spring, and kept the intermediate state in summer and autumn. The total phosphorous
threshold for grass-stable state shifting to grass-algae intermediate state was 61 pg - L™, and that for
grass-algae intermediate state shifting to algae-stable state was 115 pg + L™'. In order to make the
ecosystem shift from algae-stable state to grass-stable state, some measures such as cutting and con-
trolling the Lake’ s nutrient sources, removing the sediment rich in organic matter, and constructing
submerged macrophytes areas should be adopted to make the total phosphorous threshold in the
water body dropped to below 61 pg - L.

Key words: grass-stable state; algae-stable state; state shift; phosphorus threshold; Gehu Lake.
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Fig.2 Frequency distribution of Secchi depth, phytoplankton chlorophyll a and ratio of macrophyte biomass to algal biomass (r).
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Fig.3 Relationships between total phosphorus with phytoplankton chlorophyll a, Secchi depth and total nitrogen.
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Table 2 Pearson correlation coefficients between absolute variables ( annual)
i ™ Cla NEENOONOSN O CODy, S ol D0 D Deph By r SD/Deph TVIP TP/Chla
TP 1
N 04537 1
Chl a 0519 0381% 1
NH, "N 0.089 029" 031" 1
NO;™N -0.033 0.290" =031 068" 1
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S 0.48 " 0.162 0.037 0206 018" 0.014 1
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EWY PIA B Tk I Bk
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component RN Tk RRUTRE A ik RRTIE
Eigenvalue Contribution rate  Cumulative contribution Figenvalue Contribution rate  Cumulative contribution
(%) rate (% ) (%) rate (% )
I 5.14 51.4 51.4 4.28 42.8 42.8
I 2.83 28.3 79.7 3.70 37.0 79.8
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Table 4 Explained variances of factor analysis by Varimax
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Fig.4  Variations of total phosphorus concentration and water
depth in Dahong Harbor.
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Chl a TR L
(wg - L") Ratio of macrophyte biomass
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COD,, SD

47 Winter(2009-11—2010-02) 2.78 69 0.37
# 2 Spring(2010-03—05) 2.98 137 1.38
H 2 Summer(2010-06—08) 4.68 256 0. 60
#ZE Autumn (2010-09—11) 2.76 147 1. 16

6.58 0.77 6.25 426.9
6.42 0. 56 54.76 41.2
13.95 0.39 126. 65 2.4
11. 14 0.42 75.02 12.3
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