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Alien plants are a major cause of the decline in native plants inhabiting stream beaches.

We investigated the effect of experimental selective removal of alien species from stream 

beach vegetation on the number and growth of native species. The results of the experi-

ment showed that alien plants became dominant without the selective removal, and that 

native plants, such as Artemisia capillaris and Galium verum, recovered just by removing 

the nearby alien plants. These results suggest that the selective removal of alien plants is an 

effective method to conserve native vegetation.

Streamside plants and alien plants

Maintaining stream beaches

Native plants
Native plants such as Potentialla chinensis, Artemisia capillaris, Dianthus superbus, Galium 
verum, and Anaphalis yedoensis grow on stream beaches.

Gravel stream beaches are widely found along the middle reaches of 

Japanese streams, which are generally steep. Gravel stream beaches 

are severe places for most plant species to grow due to strong solar 

radiation and high temperatures, but there are plants that have adap-

ted to such a severe environment, e.g. Artemisia capillaris, Aster kan-

toensis, Lactuca tamagawaensis. These plants, called “stream beach 

plants”, grow in a relatively scattered fashion over the gravel stream 

beaches and constitute ecosystems specific to gravel stream beaches.

  However, stream beach plants are declining and many species are 

even in danger of extinction. One of the principal causes of this de-

cline is alien plants. Among plants introduced from abroad, there are 

many species that grow vigorously in gravel stream beaches, and these 

plants increasingly occupy stream beaches, taking over the habitats of 

native stream beach plants.

  In order to conserve stream beach plants and ecologically sound 

stream beach vegetation, the effects of selective removal of alien 

plants on stream beach vegetations must be evaluated. As a funda-

mental study, we conducted a selective removal experiment at the 

Aqua Restoration Research Center.

Methods
The experiment was conducted at the center’s Riverside Plant Protec-

tion Research Zone. Twenty square quadrats (2m×2m each) were es-

tablished in the zone, over which, on March 15, 2000, Potentialla chi-

nensis, Artemisia capillaris, Dianthus superbus, Galium verum, and 

Anaphalis yedoensis seeds (native stream beach plants) were uniformly 

sown. The seeds had been collected in the previous year on stream 

beaches near the center along the Kiso River. In 10 of the twenty quad-

rats, all alien plants were removed once a month from April to August 

2000 (removal quadrats) (Figure 1). The other 10 quadrats were left in-

tact and used as the control (Figure 1). Almost no new alien plants 

were observed during and after September.

In the middle reaches of the Kinugawa River, an invasive alien 

grass Eragrostis curvula has flourished as sand has accumulated 

on gravely stream beaches, and native plant species inhabiting 

gravely sand beaches, such as Aster kantoensis, are rapidly dwin-

dling. As part of conservation efforts, Eragrostis curvula vegeta-

tion that had established on the stream beaches of the Kinugawa 

River was removed using heavy machines, the fine sand on 

stream beaches was removed by water jets to restore the gravely 

stream beaches, and the seeds of Aster kantoensis, which were 

collected from remnant populations, were sown to conserve the 

species.

Potentialla chinensis

Coreopsis lanceolata Eragrostis curvula

Alien plants
Various species have been brought from foreign countries and their distributions have expan-
ded as a result of greening projects and the urbanization of streamside areas. There are many 
species that can grow well even in sandy and gravely stream beaches.

Quadrats
2m×2m square sections established 
at the Riverside Plant Protection 

Research Zone
Alien plants were removed once a 
month from 10 quadrats out of 20. 
The remaining quadrats were left 
intact (i.e. control quadrats).

Diodia teres

Removal quadrats 
all alien plants are removed once a month

Control quadrats 
no alien plants are removed
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In the autumn of the year in which the seeds were sewn (October 20), 

four species of stream beach plants were identified: Artemisia capillaris, 

Potentialla chinensis, Galium verum, and Dianthus superbus. For all 

these species, the mean number in a quadrat was significantly larger in 

the removal quadrats than in the control (Table 1, t-test P<0.05).

  The effect of removing alien plants was also observed in the size of 

the stream beach plants. The sizes of Artemisia capillaris were analyzed 

using D2H as an index (D is the diameter of the stem near the ground 

surface, H is the plant height, and D2H is correlated with the dry weight 

of the plant). The analysis showed that the plants in the removal quad-

rats were twice as large as the plants in the control quadrats (Figure 4).

  In the removal quadrats, 21% of Artemisia capillaris in the quadrats flow-

ered, while only 8% flowered in the control quadrats. This suggests that 

alien plants possibly inhibit the population growth of stream beach plants.

Alien plants reduced the number and size of 
stream beach plants.

This study suggested that 1) alien plants may become dominant on 

gravel stream beaches unless they are removed, and 2) selective re-

moval of alien plants from areas where seeds of stream beach plants 

exist may restore the original stream beach vegetation. The results of 

this study suggest that removal of alien plants is an effective measure 

in the protection of natural streamside environment.

  Larger-scale experiments will be conducted to investigate methods of 

removing alien plants that can be used in stream management. 

Removal of alien plants as an approach to 
protect streamside environments

From April to August 2000, 21 species of alien plants grew in these 

quadrats, including: Diodia teres, Eragrostis curvula, Coreopsis lanceo-

lata, and Oenothera biennis. In October 2000, vegetation in the remov-

al quadrats was significantly taller and sparser than in the control quad-

rats (Figure 2, t-tests, P<0.05). This should be mainly attributable to the 

difference in species composition of the vegetation. In order to investi-

gate the abundance of each species, the quadrats were divided into 

grids of 20 cm intervals, plant species that grew at the intersections 

were recorded, and the number was totaled for each plant species.

  The selective removal caused a clear difference in species composition. 

In the control quadrats, Diodia teres, an alien plant, dominated (Figure 3). 

On the other hand, in the removal quadrats, Artemisia capillaris was rela-

tively abundant, although Digitaria ciliaris was most dominant (Figure 3).

 Diodia teres, which dominated in the control quadrats, is a short plant 

(10 to 30 cm high), and yet it inhibited the growth of the stream 

beach plants, since it densely covers the ground.

Alien plants become dominant unless they are 
selectively removed.
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Controlling alien plants is the key to restoring 
the stream beach vegetation

Native and alien plants 
in stream 
beach ecosystems

 The photograph above is of Dianthus superbus.
 The photographs on the front page are of: 
 Carex thunbergii (whole), 
 Potentialla chinensis (top right), 
 and Commelina communis (bottom left).
 (Photographed by Jun Miyazaki)
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