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The distribution characteristics and invasive route of Cabomba caroliniana
in China
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Abstract Cabomba caroliniana is a perennial aquatic plant which was originally distributed in North and
South America. During investigation in wild fields it has been found to be a naturalized species. Many
actual surveys have been carried out in eastern southern and central China including over 300 investi-
gation plots in more than 80 counties cities of 10 provinces municipalities . The results showed that
67 spots had cabomba. At present the distribution of cabomba in China is restricted to networks of rivers
and small lakes in the Hangjiahu Plain N. Zhejiang  the Ningshao Plain N. Zhejiang  the drainage
area of Taihu Lake S. Jiangsu  and Diangshanhu W. Shanghai  with the range of latitude from 29°
33"7" N to 31°35'2" N. C. caroliniana often occurs in small rivers and lakes whereever the main water
bodies are fit for its habitation. Considering that its seeds lack mature embryos and the fronds are suscep-
tible to dehydration cabomba was probably introduced as an aquarium ornamental plant into China and
then escaped. There are 21 species of aquatic plants belonging to 18 genera and 8 families in water

bodies inhabited by cabomba and most of plants co-existing with cabomba are Ceratophyllum demersum
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percentage of co-appearance PC =51.33% Vallisneria natans PC =45.05%  Hydrilla verticilla-
ta PC=36.56% and Potamogeton crispus PC =35.64% which implies communities with these
plants are easily invaded by cabomba. Cabomba is the dominant species in some investigation spots
while other populations are just beginning to be established indicating that cabomba is now dispersing
further. Considering the similarity of environment and climate of its native place cabomba could be capa-
ble of spreading over a large range in China. If we do not bear the fast painful lessons produced by the
Eichhornia crassipes in mind we will surely repeat the same mistake.
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Fig.2  Distribution of Cabomba caro-
liniana in China
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Alternanthera philoxeroides Lemna
minor
Hydrocharis dubia Ludwigia peploides
ssp. stipulacea Trapa
incisa Nymphoides peltatum 2001 6
Vallisneria denseserrulata Ottelia 9
alismoides Potamogeton cristatus
Najas minor N. marina
P. pectinatus Utricularia aurea 1
Hydrophila sp. Nymphoides in- Table 1  Percentage of co-appearance between Cabomba caro-

dica Euryale ferox
3~5 1~2
1
10
Anderson & Garraty 1994 6
4 Schneider & Jeter
1982 3 2
2.4
PC percentage of co-appear-
ance
Nichols & Buchan 1997 PC
=a/ a+b+c a
b ¢ 1 2
PC
130
67 17
PC 1
Lim-

nophila sessiliflora P. maackianus
P. pusillus
2.5

67

liniana and other aquatic plants

%
Species Percentage of co-appearance %
Ceratophyllum demersum 51.33
Vallisneria natans 45.05
Hydrilla verticillata 36.56
Potamogeton crispus 35. 64
Myriophyllum spicatum 21.35
Potamogeton malaianus 12.05
Vallisneria denseserrulata 5.33
Ottelia alismoides 4.00
Potamogeton cristatus 3.85
Najas minor 2.67
N. marina 1.33
Hydrophila sp. 1.33
Potamogeton pectinatus 1.27
P. maackianus 0. 00
P. pusillus 0. 00
Utricularia aurea 0.00
Limnophila sessiliflora 0.00
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98-07-27 Ceratophyllum demersum™  Hydrilla verticillata ™ Potamogeton crispus

00-10-24 Ceratophyllum demersum  Myriophyllum spicatum

00-10-24 Vallisneria natans™  Ceratophyllum demersum — Myriophyllum spicatum
Hydrophila sp.

00-11-29 Vallisneria natans*  Ceratophyllum demersum Hydrilla verticillata

00-12-09 Ceratophyllum demersum™  Vallisneria natans™  Myriophyllum spicatum

02-05-18 Myriophyllum spicatum ™ Vallisneria natans Ceratophyllum demersum

00-05-09 Vallisneria natans ™ Ceratophyllum ~ demersum ™ Potamogeton  crispus
Hydrilla verticillata

01-12-28 Vallisneria natans™  Hydrilla verticillata  Potamogeton crispus Myriophyllum
spicatum  Ceratophyllum demersum

00-05-09 Vallisneria natans*  Potamogeton crispus*  Hydrilla verticillata

93-08-13 Hydrilla verticillata  Vallisneria natans

00-05-11 Potamogeton crispus

00-05-11 Potamogeton crispus  Ceratophyllum demersum  Ottelia alismoides

02-05-24 Ceratophyllum demersum ™

02-05-23 Vallisneria natans”

02-05-23 Vallisneria natans Ceratophyllum demersum

98-10-30 Ceratophyllum demersum Potamogeton crispus

00-05-10 Potamogeton crispus *

00-05-10 Ceratophyllum demersum™  Potamogeton crispus”

00-05-10 Ceratophyllum demersum™  Potamogeton crispus
Ceratophyllum ~ demersum ™ Vallisneria natans  Potamogeton  crispus

00-05-10 . )
Myriophyllum spicatum

00-08-16 Ceratophyllum demersum Hydrilla verticillata  Myriophyllum spicatum

98-09-08 Vallisneria natans™  Ceratophyllum demersum Hydrilla verticillata
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00-08-18

00-08-18

00-08-18

00-08-19

00-08-20

00-05-10

98-07-11

02-01-19

01-01-19

98-07-15

01-12-15

02-01-20

02-01-20

02-01-20

02-01-20

01-05-10

01-12-15

01-12-15

01-12-15

02-06-01

02-06-01

02-06-01

02-06-01

02-06-01

02-06-11

Vallisneria natans™  Ceratophyllum demersum Hydrilla verticillata

Hydrilla verticillata ™ Vallisneria natans”  Vallisneria denseserrulata Cera-

tophyllum demersum
Vallisneria natans™  Hydrilla verticillata ™ Ceratophyllum demersum

Hydrilla verticillata ™ Vallisneria natans*  Ceratophyllum demersum ™  Pot-

amogeton malaianus Myriophyllum spicatum

Ceratophyllum demersum™  Hydrilla verticillata  Vallisneria natans

Vallisneria natans™  Hydrilla verticillata ™  Ceratophyllum demersum

Potamogeton crispus™  Ceratophyllum demersum ™  Myriophyllum spicatum

Vallisneria natans

Potamogeton crispus ™  Ceratophyllum demersum Vallisneria natans

Vallisneria natans™  Hydrilla verticillata ™ Potamogeton crispus Ottelia alis-
moides  Myriophyllum spicatum  Ceratophyllum demersum  Najas marina
Najas minor Potamogeton malaianus Utricularia aurea

Ceratophyllum demersum

Potamogeton crispus  Ceratophyllum demersum

Potamogeton crispus Vallisneria natans

Ceratophyllum demersum™  Potamogeton crispus Myriophyllum spicatum

Potamogeton crispus*  Vallisneria natans™  Ceratophyllum demersum

Vallisneria denseserrulata  Ceratophyllum demersum Hydrilla verticillata

Vallisneria natans*  Ceratophyllum demersum

Vallisneria natans™  Potamogeton malaianus*  Potamogeton crispus Cerato-
phyllum demersum Hydrilla verticillata

Ceratophyllum demersum Vallisneria natans

Ceratophyllum demersum

Vallisneria natans™  Hydrilla wverticillata ~ Ceratophyllum demersum  Myrio-
phyllum spicatum Potamogeton crispus Potamogeton malaianus Potamoge-
ton cristatus

Ceratophyllum demersum Vallisneria natans
Ceratophyllum demersum

Vallisneria natans™  Ottelia alismoides™  Ceratophyllum demersum  Myrio-
phyllum spicatum  Potamogeton cristatus Hydrilla verticillata  Najas marina

Potamogeton crispus Vallisneria natans
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00-05-20 Potamogeton crispus™  Vallisneria natans ™ Ceratophyllum demersum
95-05% Potamogeton crispus™  Potamogeton malaianus Vallisneria natans

00-05-20 Potamogeton malaianus™  Vallisneria natans™  Ceratophyllum demersum
Potamogeton crispus

00-05-22 Vallisneria natans Ceratophyllum demersum Potamogeton crispus Najas mi-
nor
Vallisneria natans *  Ottelia alismoides Hydrilla verticillata ~ Ceratophyllum

98-11-07* demersum Najas marina Potamogeton crispus Najas minor Myriophyllum
spicatum  Potamogeton malaianus
Potamogeton malaianus™  Vallisneria natans™  Myriophyllum spicatum

00-09-18 . -
Hydrilla verticillata

01-06-23 Ceratophyllum demersum Hydrilla verticillata Potamogeton crispus

00-05-24 Vallisneria natans™  Potamogeton crispus” Ceratophyllum  demersum
Hydrilla verticillata

00-05-24 Potamogeton  crispus ™ Vallisneria natans ™ Ceratophyllum demersum
Hydrilla verticillata

01-10-03 Ceratophyllum demersum™  Hydrilla verticillata Vallisneria natans

00-05-24 Potamogeton crispus™  Vallisneria natans Ceratophyllum demersum Pota-
mogeton malaianus

00-05-24 Vallisneria natans Ceratophyllum demersum Hydrilla verticillata  Myriophyl-
lum spicatum

02-06-01 Potamogeton malaianus™  Vallisneria natans™  Myriophyllum spicatum
Hydrilla verticillata  Potamogeton cristatus

02-06-18 Ceratophyllum demersum ™ Vallisneria natans Vallisneria denseserrulata
Potamogeton malaianus Hydrilla verticillata

02-06-02 Potamogeton pectinatus Vallisneria natans Hydrilla verticillata  Ceratophyl-
lum demersum Potamogeton crispus

02-06-02 Ceratophyllum demersum ™  Hydrilla verticillata Potamogeton crispus

02-06-02 Ceratophyllum demersum

08-10" Ceratophyllum demersum ™  Hydrilla wverticillata ~ Vallisneria natans Pota-

mogeton crispus Vallisneria denseserrulata

02-06-02

* 1999.



