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Abstract; Submerged macrophytes are important ecosystem founders for the restoration of degraded aquatic environment. The investigation of submerged
macrophytes adaptabilities to the environment in rivers with different pollution degrees is of great value for the establishment of vegetation restoration
strategies. Field surveys for submerged macrophytes were carried out at 36 different rivers sites in Beijing. A total of 15 submerged macrophytes species
was recorded. Principal component analysis (PCA) indicated that ammonia nitrogen, total nitrogen and total phosphorus in the water body were the most
important influence factors for the distribution of submerged macrophytes. Canonical correspondence analysis ( CCA) illustrated that the distributions of
submerged macrophytes was mainly influenced by the chemical nutrients concentration and the transparency of water body. Comprehensive analysis
determined that submerged macrophytes had different adaptation ranges to water quality. Charophyceae, Hydrilla verticillata and Potamogeton malaianus
were usually adaptive to clean water, Ceratophyllum demersum was widely distributed species, and Potamogeton pectinaius and Potamogeton crispus were
tolerant species.

Keywords: rivers in Beijing; submerged macrophytes; environmental factors; canonical correspondence analysis
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Fig. 1

Sampling sites of Beijing Rivers
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Submerged macrophyte species and their frequency in 36 sites

Table 1

of Beijing rivers

Yy 2 B LT3 W RE

b g Hydrilla verticillata 50.00%
4 A Ceratophyllum demersum 50.00%
BA5HIR T3  Potamogeton pectinatus 41.67%
JH B Potamogeton crispus 38.89%
IK Hydrodictyon 30.56%
JNIR PR Potamogeton pusillus 19.44%
T AL TR 9 Myriophyllum spicatum 13.89%
O R 1 3% Potamogeton malaianus 13.89%
IK 4 Spirogyra 13.89%
INIK P Najas minor 13.89%
ZE IR 3 Potamogeton perfoliatus 11.11%
Kok B Najas marina 11.11%
HIESH: Cladophora 5.56%
T AL Vallisneria natans 2.78%
VMR 3 Potamogeton natans 2.78%
e Charophyceae 2.78%
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Table 2 Community characteristics of Beijing rivers
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Fig. 2 Relationships between submerged macrophyte coverage and water transparence, N,P concentrations
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Table 3 Component Matrix
A ) , ENE o
AT NH, -N TN TP Cond i (v) pH K (d) DO T
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R ¥ 2 -0.059 -0.183 -0.08 -0.224 0.841 0.801 0.734 0.556 0.097 0.445
HF3 -0.288 0.035 -0.365 0.217 -0.395 0.118 0.363 0.129 0.914 0.583
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Table 4 Results of canonical correspondence analysis: Eigen values, the

total variance in species abundance data, the species-

the

environmental correlations  describe the strength of

relationship between species and environment for the axes

Axes HF1 HWF2 HWF3 HTF4
HEY 0.043  0.021 0.003  0.001
Py -3 85 DR A G 0.788 0.584 0.713  0.645
YR A R 2T E B 29.0% 43.2% 45.4% 46.1%
YR - A BT E A 61.9%  92.2% 97.1% 98.5%
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Fig.3 CCA ordination diagrams of samples- environmental factor and species- environmental factor

4 452 (Conclusions)
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