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Abstract There are two ways for Symplocos laurina to
propagate: clonal reproduction and sexual reproduction. S.
laurina adopted different ways to propagate and occupy
space in different environments: under conditions with
abundant water, nutrient resources, and lower light such as
in an evergreen broad-leaved or a bamboo forest; survival
rates and the ability of both clonal and sexual seedlings to
occupy space, were relatively high. But clonal ramets took
advantage both in terms of number and space. Therefore,
clonal propagation predominated in such an environment.
However, in habitats lacking sufficient nutrition and with
higher light intensity, survival rates and space-occupying
ability of two kinds of seedlings (sexual and asexual
produced) were low and the space would be preempted by
grown-up plantlets. A bottleneck in sexual propagation
appeared at the stage from seed to seedling, while in clonal
propagation it appeared during the period from an asexual
plantlet to a ramet. The way S. laurina invaded space was
like that of a plantlet settled in a place and then occupied
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the space rapidly by clonal growth under conditions of
abundant water and nutrient resources and lower light such
as in an evergreen broad-leaved forest or a bamboo forest.
Clonal seedlings showed a great advantage in the initial
stages, but this advantage disappeared after 15 years.

Keywords clonal plant, clone population, clonal propagation,
distribution pattern, box dimension

1 Introduction

In recent years, great progress has been made in clonal plant
population ecology, which mainly focuses on integration of
clonal plants (Pitelka, 1985; Alpert and Mooney, 1986;
Schmid, 1987; Wang and Gai, 1995; Alpert, 1996; Dong,
1996; D’Hertefeldt and Jonsdottir, 1999), plasticity of
clonal plants (Wang and Gai, 1995; Alpert, 1996; Dong,
1996; Yang and Yang, 1997; Luo and Dong, 2002; Chen et
al., 2003; Chen et al., 2004; van Kleunen and Fischer, 2005),
growth models of clonal plants (Cain, 1990; Milletae, 1992;
Chen et al., 1999), and survival predominance (Jiang and
Dong, 2000). Most of the clonal plants are herbs, bamboo,
or shrubs, and a few of them related to tree species.
Research on clonal trees will enrich forestry studies and
theories of clonal plants. Symplocos Laurina is a small
evergreen tree, which is mainly distributed in the understory
of forests at lower elevations. It has two propagation
methods: clonal reproduction and sexual reproduction.
Currently, there are a few studies conducted in this area,
although some autecological research is under way. In this
paper, age structure, growth status, and distribution patterns
of young S. laurina in different habitats have been
compared, with the purpose of studying the fitness of clonal
reproduction and sexual reproduction in different
environments and to find the causes and to discuss the
special effects of this special species on forest regeneration.



2 Study site and methods

2.1 Study site

The experiment was conducted in the Banruo Temple
forests of Dujiangyan city (31°41'-31°42'N, 103°3'—
103°4'E) at an elevation of 740 m. It is warm and wet, the
mean annual temperature is about 10°C; the average
temperature is 6°C in January and 28.5°C in July and the
annual cumulative temperature is 4,677.1°C. The main
vegetations in the area are evergreen broad-leaved forests
(Chen, 2000).

Given the existing vegetation types, three plots were
selected, each 30 mx30 m, not far from each other. 1) In the
Neosinocalamus affinis forest, the dominant plant is M.
affinis, with some S. laurina and Cyclobalanopsis glauca.
The soil is fertile and has been cultivated for a long time
before planting N. affinis in 1949. 2) In the evergreen
broad-leaved forest, the dominant trees are Castanopsis
fargesii, Lithocarpus harlandii, C. glauca, and S. laurina
with some Quercus variabilis, Cornus controversa, Acer
catalpifolium, Phoebe zhemman, and others. The shrubs
include Piuosporum daphniphylloides, S. stellaris, Ilex
purpurea, and Mpyrsinea fricana, and the herbs Isachne
globosa, Lophantherum gracile and Dicranopteris pedata. 3)
In the coniferous and broad-leaved mixed forest, the
dominant trees are Q. variabilis, C. fargesii, C. glauca and
L. harlandii, while Camellia oleifera and D. pedata in the
shrub and herb layers.

S. laurina is a small evergreen tree, only 4-12 m high,
buds brown pubescent, petiole, 1-1.5 cm; leaf blade
ovate-elliptic to obovate-elliptic, 6-21 cm*x2—8 cm, leathery,
glabrous; bracts and bracteoles persistent, margin glandular
punctate, pubescent, ovaries not hidden; calyx glabrous, not
enlarged in fruit; lobes semiorbicular 1-2 mm, shorter than
tube; stamens ca. 30; drupe globose, 4—6 mm in diameter,
apex with persistent erect calyx lobes. It flowers from
August to December and yields fruits from March to June.
The tree is mainly distributed in east, southeast, and
southwest China and can also be found in Vietnam, India,
and Sri Lanka (Institute of Botany, 1974; Editor Committee
for Flora of Sichuan, 1981). S. laurina is the principal tree
species or even the climax species in subtropical evergreen
broad-leaved forests (Guo et al., 1997). The species is
important both in the tree and shrub layers (Ma et al., 2002)
and, therefore, very important for the regeneration of
evergreen broad-leaved forests.

2.2 Methods

2.2.1 Sampling

Three typical populations of S. laurina were selected in an
evergreen broad-leaved forest, in a coniferous and
broad-leaved mixed forest and in a bamboo forest during
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August, 2001. Environmental factors, including
transmittance (ZDS-10 digital illuminometer), gradient,
aspect, soil humidity (0-20 cm) and soil organic matter
(020 cm), were measured in all plots. Each plot was
divided into 36 adjacent 5 mXx5 m sub-quadrants and the
number of clonal seedlings and young grown-up plantlets of
S. laurina in each sub-quadrant was counted. Age, base
diameter, or diameter at breast height and crown diameter of
each clonal seedling and grown-up plantlets were recorded
carefully. A site occupancy map of each clonal seedling and
grown-up plantlet was drawn.

2.2.2 Data analysis

Data were analyzed by Excel. The following activities were
carried out: 1) The total number of plants, clonal ramets and
grown-up plantlets and ratio of clonal ramets to grown-up
plantlets were obtained or calculated for each plot; 2) The
number of clonal seedlings, grown-up plantlets, and their
percentages were tabulated by age group. 3) The number of
clonal seedlings, grown-up plantlets, and their percentages
were obtained or calculated by height and crown diameter.
For easy comparison, crown diameter was the mean
diameter taken from two different directions; 4) Height and
crown diameter of clonal seedlings and grown-up plantlets
of the same age, in different habitats, were counted.
The box fractal dimensions were calculated as follows:

D, = lim 22V(@)

-0 —log(&) M

where D, is the box dimension; plots were divided into a
series of grids with different circumferences (¢) and their
respective coverage values were calculated; the number of
non-blank grids (V) was counted (Ma and Zu, 2000; Ni et
al., 2000).

3 Results

3.1 Quantitative characteristics of S. laurina populations in
different habitats

The characteristic measurements made are presented in
Table 1. From Table 1 it is seen that most S. laurina trees
were found in the evergreen broad-leaved forest with higher
canopy cover; fewer trees were found in the bamboo forest
with a higher ground water table and better fertility; the
smallest number of trees were found in the coniferous and
broad-leaved mixed forest with little soil water, low fertility,
and strong sunlight. The frequency of occurrence of clonal
ramets (%) by forest type is as follows: bamboo forest (86%)
> evergreen broad-leaved forest (72%) > coniferous and
broad-leaved forest (39%). There are more grown-up
plantlets in the evergreen broad-leaved forest than in the
bamboo and coniferous and broad-leaved mixed forests; the
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percentages were: coniferous and broad-leaved mixed forest
(61%) > evergreen broad-leaved forest (28%) > bamboo
forest (14%). The ratio of clonal ramets to grown-up
seedlings in the coniferous and broad-leaved mixed forest
was smaller than 1 (0.634), and thus, sexual reproduction

was the main method of reproduction. Both the ratio of
clonal ramets to grown-up seedlings in bamboo forest and
evergreen broad-leaved forest are larger than 1, 6.351 and
2.603, respectively and clonal reproduction was the main
method of reproduction.

Table 1 Quantitative characteristics of S. laurina populations in different habitats

Sample  Total plants Clonal % Grown-up % CR/GS Slope Slope Soil water Soil organic ~ Transmittance
ramets plantlets gradient  aspect content matter

A 69 27 39 42 61 0.634 26° E 19£1.2 2.3+0.23 20.0+1.96

B 419 362 86 57 14 6.351 24.5° SE35° 25.1243.1 4.2+1.11 11.0+1.08

C 1,679 1,213 72 466 28 2.603 15.5° SW9° 25.45+1.7 3.5+0.47 5.3+0.83

* CR: Clonal ramets; GS: Grown-up seedlings (the same as in the following tables). A: coniferous and broad-leaved mixed forest; B: bamboo forest; C:
evergreen broad-leaved forest. The value of soil water content and soil organic matter and transmittance is mean + s.e.

3.2 Age characteristics of populations in different habitats

Age level was formed with the ratio of the number of
different age-class to the number of ramets (Table 2). From
Table 2, the ratios of the two kinds of plantlets or seedlings
are great in three forest types. The number of clonal
plantlets is large except for coniferous and broad-leaved
mixed forest, and the percentage of sexual seedlings,

although still large, is much less than that of clonal plantlets.

The number of age-class of the two kinds of plantlets in the
three forest types both follows the order of evergreen
broad-leaved forest > bamboo forest > coniferous and
broad-leaved mixed forest.

3.3 Growth characteristics of populations in different
habitats

3.3.1 Characteristics of height and crown diameter

From Table 2, it is seen that all clonal ramets in the
coniferous and broad-leaved mixed forest occurred at a
height below 1.5 m, of which 88.9% were found below 1 m;
grown-up plantlets occurred up to 3.5 in height and 66.7%
were found below 1 m. In the bamboo forest, the ramets
were found at heights lower than 2.5 m and the grown-up
plantlets were found lower than 3.5 m, of which 87.0% and
63.1% were shorter than 1 m. Big plants, taller than 5 m
were only found in the evergreen broad-leaved forest. The
percentages of clonal ramets and grown-up plantlets shorter
than 1 m were 87.3% and 66.5%.

Crown diameters of clonal ramets and grown-up plantlets
in the coniferous and broad-leaved mixed forest were found
at heights of less than 0.8 and 1.5 m, respectively, of which
96.3% and 83.4% occurred below 0.6 m. Those in the
bamboo forest were found below 2.5 m, the crown diameter
of grown-up plantlets were all found at heights greater than
that of ramets (some well above 2.5 m), of which 97.8%
and 72.0% were found below 0.6 m. Both the crown
diameter of ramets and grown-up seedlings were bigger

than those of ramets (many were taller than 2.5 m), of
which 98.6% and 77.0% were smaller than 0.6 m
respectively. Most of the seedlings were short and had small
crown diameters in all three forests types. The levels of age
and crown diameter of ramets are lower than those of
grown-up plantlets.

3.3.2 Characteristics of height and crown diameter of
populations with same age

In Table 3, we present the characteristics of S. laurina trees
of the same age under different environmental conditions.
From Table 3 it can be seen that young ramets are
consistently taller than grown-up plantlets of the same age
in different plots, and grow faster. Young grown-up plantlets
were shorter and grew slower up to age 4—6 after which
growth accelerated. At the end of the growth season, the
growth rate and height of the two kinds of plantlets
gradually became the same. Crown diameter and height
characteristics of populations with the same age were
similar in different habitats, but the growth of crown
diameters of grown-up plantlets was delayed until they were
about 9-11 years old.

3.4 Fractal character of spatial pattern in different habitats

Straight-line fitting is applied to grid circumstance (¢) and
the number of non-blank grids (V) in double coordinates;
the result shows a good fitness. The slope of fitting is box
dimension of distribution pattern (Fig. 1, Table 4). The
results show that the ability of clonal ramets and grown-up
plantlets to occupy space are both greater in the evergreen
broad-leaved forest than in the bamboo forest, which in turn
is greater than that in the coniferous and broad-leaved
mixed forest; box dimension of clonal ramets is bigger than
that of grown-up plantlets in evergreen broad-leaved forest
and bamboo forest, but box dimension of clonal ramets is
smaller than that of grown-up plantlets in coniferous and
broad-leaved mixed forest.



Table 2 Characteristics of age, height, and crown diameter of S. laurina populations in different habitats
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Item Coniferous and broad-leaved mixed Bamboo forest Evergreen broad-leaved forest
forest
CR % GS % CR % GS % CR % GS %
Age /year 1 2 7.4 0 0.0 66 18.2 1 1.8 255 21.0 95 20.4
2 2 7.4 2 4.8 103 28.5 5 8.8 243 20.0 42 9.0
3 5 18.5 2 4.8 76 21.0 9 15.8 215 17.7 43 9.2
4 8 29.6 6 14.3 41 11.3 4 7.0 169 13.9 52 11.2
5 2 7.4 2 4.8 29 8.0 5 8.8 130 10.7 45 9.7
6 1 3.7 2 4.8 22 6.1 3 53 76 6.3 40 8.6
7 2 7.4 4 9.5 15 4.1 1 1.8 58 4.8 21 4.5
8 3 11.1 2 4.8 4 1.1 4 7.0 27 2.2 26 5.6
9 0 0.0 2 4.8 2 0.6 5 8.8 25 2.1 19 4.1
10 2 7.4 2 4.8 2 0.6 2 3.5 8 0.7 10 2.1
11 0 0 5 11.9 1 0.3 3 53 1 0.1 12 2.6
12 0 0 3 7.1 0 0 1 1.8 1 0.1 15 32
13 0 0 1 2.4 0 0 0 0 0 0 3 0.6
14 0 0 3 7.1 0 0 0 0 1 0.1 3 0.6
15 0 0 1 2.4 0 0 3 53 2 0.2 5 1.1
16 0 0 0 0.0 0 0 0 0 1 0.1 11 2.4
17 0 0 2 4.8 0 0 2 3.5 1 0.1 3 0.6
18 0 0 2 4.8 0 0 2 3.5 0 0 6 1.3
19 0 0 1 2.4 0 0 0 0 0 0 1 0.2
>20 0 0 0 0.0 1 0.3 7 12.3 0 0 14 3.0
Total 27 100 42 100 362 100 57 100 1,213 100 466 100
Height /m 0-0.5 14 51.9 17 40.5 207 57.2 26 45.6 697 57.5 248 53.2
0.5-1 10 37.0 11 26.2 108 29.8 10 17.5 361 29.8 62 13.3
1-1.5 3 11.1 9 21.4 37 10.2 6 10.5 109 9.0 30 6.4
1.5-2 0 0 2 4.8 9 2.5 5 8.8 36 3.0 38 8.2
2-2.5 0 0 1 2.4 1 0.3 2 35 3 0.2 12 2.6
2.5-3 0 0 1 2.4 0 0 6 10.5 1 0.1 15 32
3-35 0 0 1 2.4 0 0 2 3.5 2 0.2 6 1.3
3.5-4 0 0 0 0 0 0 0 0 2 0.2 14 3.0
4-4.5 0 0 0 0 0 0 0 0 1 0.1 11 2.4
4.5-5 0 0 0 0 0 0 0 0 0 0 10 2.1
>5 0 0 0 0 0 0 0 0 1 0.1 20 4.3
Total 27 100 42 100 362 100 57 100 1,213 100 466 100
Crown 0-0.2 10 37.0 11 26.2 86 23.8 23 40.4 370 30.5 243 52.1
;ﬁfmeter 02-0.4 15 556 18 429 240 663 16 281 757 62.4 91 19.5
0.4-0.6 1 3.7 6 14.3 28 7.7 2 35 69 5.7 25 5.4
0.6-0.8 1 3.7 3 7.1 1 0.3 4 7.0 6 0.5 3 0.6
0.8-1 0 0 2 4.8 1 0.3 0 0 4 0.3 5 1.1
1-1.5 0 0 2 4.8 1 0.3 4 7.0 7 0.6 27 5.8
1.5-2 0 0 0 0 2 0.6 3 53 0 0 21 4.5
2-2.5 0 0 0 0 3 0.8 4 7.0 0 0 14 3.0
>2.5 0 0 0 0 0 0 1 1.8 0 0 37 7.9
Total 27 100 42 100 362 100 57 100 1,213 100 466 100
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Table 3 Characteristics of height and crown diameter of same age of S. laurina population in different habitats

Age Coniferous and broad-leaved mixed forest Bamboo forest Evergreen broad-leaved forest
fyear Height /m Crown diameter /m Height /m Crown diameter /m Height /m Crown diameter /m
CR GS CR GS CR GS CR GS CR GS CR GS
1 0.18 0.13 0.23 0.19 0.21 0.05 0.17 0.03
2 0.20 0.08 0.15 0.06 0.32 0.09 0.20 0.08 0.31 0.08 0.20 0.04
3 0.41 0.21 0.19 0.15 0.49 0.09 0.24 0.08 0.47 0.09 0.23 0.07
4 0.46 0.21 0.22 0.18 0.66 0.12 0.27 0.08 0.61 0.18 0.25 0.10
5 0.62 0.35 0.28 0.21 0.87 0.17 0.30 0.15 0.75 0.23 0.28 0.13
6 0.40 0.44 0.20 0.23 1.03 0.23 0.33 0.13 0.96 0.40 0.32 0.16
7 0.65 0.40 0.34 0.23 1.11 0.45 0.34 0.30 1.12 0.56 0.34 0.23
8 0.85 0.45 0.26 0.24 1.36 0.68 0.42 0.27 1.17 0.62 0.36 0.26
9 0.80 0.45 0.31 1.40 0.86 0.64 0.32 1.29 0.86 0.41 0.27
10 1.05 0.98 0.43 1.70 0.85 1.25 0.28 1.75 1.02 0.65 0.31
11 0.87 0.31 1.80 1.10 1.25 0.64 1.00 1.23 0.25 0.41
12 1.02 0.54 1.20 0.70 1.70 1.29 1.10 0.44
13 1.40 0.48 1.43 0.80 0.43
14 0.23 0.61 1.90 1.63 1.23 0.52
15 1.30 0.52 1.60 0.70 2.35 1.72 0.79
16 0.70 1.90 1.70 1.65 0.72
17 1.70 1.90 0.88 3.00 1.83 1.70 0.83
18 2.25 0.93 2.15 1.13 2.03 1.11
19 2.00 1.15
>20 3.00 1.20 2.20 2.61 1.90 1.79 2.53 1.48

Table 4 Box dimension of distribution pattern of S. laurina

population
Parameter ~ Evergreen Bamboo forest Coniferous and
broad-leaved broad-leaved
forest mixed forest
CR GS CR GS CR GS
D, 1.689 1.628 1.224 0.823  0.455 0.673
R 0.995 0.991 0.990 0.930 0.877 0.932
4 Discussions

4.1 Reproduction methods of clonal plants

There are two fundamental reproduction methods in the
plant kingdom, i.e., sexual and clonal reproduction, both of
which are available for many clonal plants (Richards, 1986;
Zhang et al., 2001). Naturally, different habitats are usually
the major cause leading to intra species differentiation,
through both sexual and clonal reproduction (Wang, 2001).
The new, young organisms resulting from these two
reproduction methods have to occupy new habitats, but

differ in strategies to accommodate themselves to their new
environment (Zhang et al., 2001). For sexual reproduction,
the plants depend more on themselves for survival and
easily adapt to this new environment (Zhong, 1995; He et al.,
1999). Clonal ramets have the advantage that nutrients still
can be transported between ramets and mother plants. There
is strong competition among plants in an environment with
little or no disturbance; ramets can easily survive than
grown-up plantlets and clonal reproduction is predominant
in environmental selection (Grime, 1979). Clonal plants can
spread quickly and use resources effectively, and so they
can enlarge populations in the exploitation of new habitats
and form the dominant population (Callaghan, 1988; Dong,
1996). The ratio of the two methods will change with
different environments (Shea and Marc, 1999).

4.2 Quantitative characteristics of different reproduction
methods of S. laurina

On an individual level, both clonal reproduction and sexual
reproduction of clonal plants are occupied with generating
new individuals and occupying new habitats (Zhong, 1995;
Chen, 2000). Quantitative characteristics of clonal ramets



and grown-up plantlets of S. lauria vary in different habitats
(Table 1). The number of seedlings is bigger and clonal
ramets are more predominant in humid, fertile, and closed
habitats. The survival rate of both plantlets is very low and
grown-up plantlets are predominant in dry, infertile
environments with much sunlight. This shows up the
different levels of fitness of clonal reproduction and sexual
reproduction of S. Jaurina in different habitats: clonal
reproduction is the principal form of reproduction in humid
and fertile environments, otherwise sexual reproduction
predominates, consistent with the conclusion reached by He
et al. (1999). In addition, sunlight may be one of the
important factors affecting the ratio of the two kinds of
plantlets. If there is lack of sunlight, germination of seeds
will be limited, and the ratio of grown-up plantlet to clonal
ramets will be smaller.
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Fig. 1 Distribution pattern of S. laurina population (30 mx30 m). a)
Evergreen broad-leaved forest; b) Bamboo forest; c¢) Coniferous and
broad-leaved mixed forest; CR: clonal ramets; GS: grown-up seedlings.

43 Age and growth pattern of different reproduction
methods of S. laurina

The number of young ramets is very big but sharply
decreases with an increase in age; the number of grown-up
plantlets also decreases with an increase in age but more
slowly than that of ramets (Table 2). The reason for this is
the integrated reproduction strategy of S. laurina’s clonal
reproduction (Callaghan, 1988; de Kroon, 1991; Milletae,
1992; Wang and Gai, 1995; Alpert, 1996; Dong, 1996; Yang
and Yang, 1997; Chen et al., 1999; Chen et al., 2003), i.c.,
the branches give birth to many ramets after they reach the
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soil. At the start of the growth period, each ramet needs only
a little space, water, nutrients, and sunlight without
competition for resources between ramets; thus they can
grow normally. With the growth of ramets, each needs more
resources and the competition for resources increases,
which leads to mortality of some ramets. Grown-up
plantlets through sexual reproduction are smaller in number
and scattered, so that the competition for resources is
smaller than that of ramets. The survival ratio of grown-up
plantlets is higher. In other words, the bottleneck of the two
reproduction methods is different; it is from seed to seedling
for sexual reproduction and from seedling to mature plant
for clonal reproduction.

Young ramets have height and crown width and the
mother plants will foster for a while; so young ramets
predominate in height, crown diameter, and rate of growth
over grown-up plantlets (Table 3), which favor S. laurina to
occupy space, water, and nutrients and defeat other species
in competition for resources. At a later period of growth, the
differences in the rate of growth between ramets and
grown-up plantlets become small and in the end, height and
the growth rate are nearly the same for both types of
reproduction. The reason, for this is that, on the one hand,
photosynthesis increases with the growth of grown-up
plantlets and on the other hand, ramets have no access to
mature plants and mature plants stop to foster ramets
(Pitelka, 1985; Alpert, 1996; Dong, 1996; D’Hertefeldt and
Jonsdottir, 1999; He et al., 1999). Age-class of ramets is less
than that of grown-up plantlets in all plots (Table 3), which
shows that grown-up plantlets arise before ramets. That is to
say, from occupying a new environment in which to settle
down, grown-up plantlets invade first, then occupy space
and use water and nutrients quickly in closed, wet, and
fertile environments through clonal reproduction.

4.4 Fractal character of two reproduction methods of S.
laurina

Box dimension reflects the spatial occupancy of fractals or
the ability of a population to use eco-space (Ma and Zu,
2000; Ni et al., 2000). S. laurina uses various methods to
occupy space in different habitats. From Table 4, it is seen
that the box dimension of ramets is bigger than that of
grown-up plantlets in the evergreen broad-leaved forest and
the bamboo forest, while the reverse is true for the
coniferous and broad-leaved mixed forest. It shows that
both ramets and grown-up plantlets can grow better in a wet,
fertile, and closed evergreen broad-leaved forest and
bamboo forest than in a coniferous broad-leaved mixed
forest. But S. laurina takes different reproduction methods
to occupy space in different environments; clonal
reproduction predominates in evergreen broad-leaved forest
and bamboo forest with enough resources, while sexual
reproduction predominates in coniferous broad-leaved
mixed forest with less water and fertility and stronger
sunlight. This is consistent with the quantity, age and
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growth characteristics of S. laurina populations, which
showed that the box dimension could reflect the fitness of
two reproduction methods of S. laurina.

5 Conclusions

Clonal reproduction and sexual reproduction formed during
the evolution of S. laurina and the fitness of the two
reproduction methods varied with different habitats. In this
study, clonal reproduction predominated in habitats with
enough water and fertility and high canopy cover, while
sexual reproduction predominated in environments with less
water and fertility and stronger sunlight. The bottleneck of
the two reproduction methods is different; it is from seed to
seedling for sexual reproduction, while from seedling to
mature plant for clonal reproduction. S. laurina occupies a
new environment by grown-up plantlets first by invasion
and then occupies the space quickly through ramets because
of the ease of clonal reproduction.
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