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Tab.1 Composition of families of native aquatic vascular plants in Shanghai
Family Genus Species Family Genus Species
Gramineae 20 28 Cruciferae 1 2
Cyperaceae 9 27 Pontaderiaceae 1 2
Compositae 6 8 Typhaceae 1 2
Scrophulariacea 5 8 Lentibulariaceae 1 2
Hydrocharitaceae 4 6 Haloragidaceae 11
Lemnaceae 3 5 Eriocaulaceae 11
Labeiata 33 Ceratophyllaceae 11
Umbelliferae 3 3 Amaranthaceae 11
Polygonaceae 2 12 Leguminosae 11
Juncaceae 2 5 Acanthaceae 11
Saururaceae 2 2 Pedaliaceae 11
Potamogetonaceae 19 Zannichelliaceae 11
Trapaceae 1 6 Orchidaceae 11
Najadacea 15 Marsileaceae 11
Ranunculaceae 1 4 Salviniaceae 11
Lytheraceae 1 3 Azpllaceae 11
Onagraceae 1 3 Equisetaceae 11
Araceae 1 2
*2 LBHMRSTKEEMENSHRELR
Tab. 2 Geographic distribution types of genera of aquatic vascular plants in Shanghai
Type Area types No. of genera (%)
Worldwide 1. Cosmopolitan 32 —
2. Pantropic 21 43.8
Tropical character 3. Old World Tropics 5 10.4
4. Trop. Asia to Trop Australasia 3 6.3
5. Trop. Asia to Trop. Africa 2 4.2
Subtotal 31 64.6
6. North Temperate 10 20.8
Temperate sexual 7. E. Asia & N. Amer. Disjunction 2 4.2
8. Old World Temperate 3 6.3
9. E. Asia 2 4.2
Subtotal 17 35.4
Total 48 100




Note: () Number of species
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Tab. 3 The growth form types of native aquatic vascular plants of different life forms in Shanghai
Life form
Growth form F S Total
Graminids 64 64
Herbids 46 46
Sagittariids 5 5
Aeschynomenids 1 1
Decodontids 1 1
Trapids 6 6
Lemnids 6 6
Natopotamids 2 2
Nymphoids 1 1
Marsileids 1 1
Salviniids 1 1
Hydrocharids 1 1
Parvopotamids 11 11
Magnopotamids 4 4
Vallisnerids 3 3
Myriophyllids 2 2
Utricularids 2 2
Otteliids 1 1
Isoetids 1 1
Certophyllids 1 1
Total 5(117) 7(18) 8(25) 20(160)
()
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Tabh. 4 Species of aquatic vascular plants in part of the landscape water in Shanghai

Species Family Life form Growth form Frequency
Iris tectorum Iridaceae E 12
Nelumbo nucifera Nymphaeaceae E 11
Scirpus tabernaemontani* Cyperaceae E 7
Lythrum salicaria Lythraceae E 6
Iris pseudacorus Iridaceae E 6
Zizania latifolia Gramineae E 5
Phragmites australis* Gramineae E 4
Canna indica Cannaceae E 4
Sagittaria trifolia* Alismataceae E 4
Typha orientalis* Typhaceae E 3
Alternanthera philoxeroides Amaranthaceae E 3
Oenanthe javanica* Umbelliferae E 2
Arundo donax* Gramineae E 2
Thalia dealbata Marantaceae E 2
Alilsma orientale* Alismataceae E 2
Hydrocotyle vulgaris Umbelliferae E 1
Cyperus alternifolius Cyperaceae E 1
Pontederia cordata Pontederiaceae E 1
Iris iaevigata Iridaceae E 1
Artificial Carex argyi* Cyperaceae E 1
cultivation Pontederia cordata Pontederiaceae E 1
Potamogeton crispus* Potamogetonaceae S 4
Myriophyllum spicatum Haloragidaceae S 3
Hydrilla verticillata* Hydrocharitaceae S 2
Potamogeton malaianus Potamogetonaceae S 2
Vallisneria natans* Hydrocharitaceae S 2
Elodea canadensis Hydrocharitaceae S 2
Ceratophyllum demersum* Ceratophyllaceae S 2
Potamogeton maackianus* Potamogetonacea S 1
Nymphaea tetragona Nymphaeaceae F 1
Trapa bispinosa* Trapaceae F 8
#  Nymphoides peltata* Gentianaceae F " 6
Eichhornia crassipes Pontederiaceae F 2
Ipomoea aquatic Convolvulaceae F 1
Victoria regia Nymphaeaceae F 1
7% Pistia stratiotes Araceae F 1
Jussiaea repens® Onagraceae F 1
Azolla imbricate* Azollaceae F 3
Natural .
distribution Lemna minor* Lemnaceae F 3
- x
Note: *Native aquatic vascular plants in Shanghai
3 [12]
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Tab.5 Comparison with floristic composition and areal type between shanghai and other area

Region Floristic composition Avreal type
/] (%) (%) (%) (%) (%)  Source of information
Zhejiang 42/78/150 64.1 64.3 37.2 57.2 42.8 [22]
Shanghai 35/83/160 65.1 65.7 38.6 64.6 354
Anhui 44/72/138 — — 38.9 514 48.6 [23]

Henan 30/61/137 36.9 333 40.9 55.6 44.4 [24]
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Fig. 1 The application of native aquatic vascular plants in land-
scape in Shanghai
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SURVEY OF NATIVE AQUATIC VASCULAR PLANTS AND ITS POTENTIAL
APPLICATION FOR RESTORATION AND RECONSTRUCTION OF AQUATIC
ECOSYSTEMS IN SHANGHAI

WANG Jie!, ZHANG Jing* and DA Liang-Jun® >3

(1. Department of Environmental Science, East China Normal University, Shanghai 200062, China; 2. Shanghai Key Laboratory for
Ecology of Urbanization Process and Eco-restoration, Shanghai 200062, China; 3. Tiantong Forest Ecosystem National Research
Station, Ningbo 315114, China)

Abstract: With the rapid economical development, more and more degraded aquatic ecosystems can not be restored by
themselves after they were polluted seriously. Aquatic vascular plant especially the native species, as an important
component, play a significant role for implication of self-sustainable and self-circulation in aquatic ecosystems. Recon-
struction and restoration of aquatic plants and vegetations is vital to construct the artificial waterscape and recovery the
degraded territorial waters. The lists of native aquatic vascular plant that restricted to Shanghai area have been estab-
lished by referring to literature, and their species composition, floristic characteristic, life form, growth form and appli-
cation status in artificial aquatic ecosystems have been analyzed in this paper. The results indicated that there were 160
species of native aquatic vascular plant, belonging to 83 genera and 35 families. The species composition was compli-
cated and more than 65% of them were mono-species genus or mono-genus family. The results of floristic geographical
elements showed that the 83 genera could classify into 9 floristic distributional patterns. Tropical genera form a large
fraction of the total genera with the highest proportion of 64.6%, of which pantropic genera were predominantly. The
dominant type of life form was emergent plant with the highest proportion of 73.1%, while the submergent plant and
floating-leaved plant accounted for 15.6% and 11.3%, respectively. There were 20 types of growth form. Graminids and
herbids were the main growth form type, accounted for 40% and 28.8%, respectively. Based on the ecological charac-
teristic and functional status of common species, 20 types of growth form were classified into 6 groups, lem-
nids-hydrocharids group, vallisnerids-isoetids group, potamids-myriophyllids group, utricularids-certophyllids group,
trapids-nymphoids group, graminids-herbids group. All of these demonstrated that there were abundant native aquatic
vascular plants in Shanghai area. However, there were much mistake in the application of aquatic vascular plant and the
restoration of aquatic vegetation. Aquatic vascular plant especially the native species were rarely used in artificial wa-
terscape and degraded aquatic ecosystems. Only 68.8% of artificial waterscapes were planted with aquatic vascular
plants and 79.2% of them had less than 2 species. Furthermore, more than 50% of aquatic vascular plant planted in the
artificial waterscape was alien species. These alien plants could result in biological invasion and endanger to the health
of ecosystem. In order to get an immediate effect, the emergent plant was applied universally while the submergent plant
which has strong purification ability was sparse. Therefore, we suggested that the reproduction and cultivation of native
aquatic vascular plants should been widely develop for rebuilding aquatic vegetation. Communities adapted to native
habitats should also been promoted by using native species. Besides, according to the different level of water eutrophi-
cation and substrate conditions, the ‘emergent- floating- submerged’ complex community and ‘wetland plant- aquatic
plant’ complex ecosystems should been reconstructed with diverse growth form plants. At the deepen area, the aquatic
vegetation also should been reconstructed by the technique of ‘ecological floating island’ and ‘ecological submerged
island’. In conclusion, the artificial waterscape and degraded territorial waters should been developed into a livable
aquatic ecosystem by mean of approx-nature restoration methods.

Key words: Native aquatic vascular plant; Growth form; Landscape water; Ecological floating island



