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Abstract

Mimosa, Mimosa pigra L., was first reported in Sri Lanka in 1997. The species is mainly
confined to the central and north-western provinces of Sri Lanka. The plant has colonised
along the river banks of the Mahaweli River, which is the main supplier of irrigation water
to the agriculture-dominant dry zone of the country. Use of river sand for construction
work was identified as a major method of seed dispersal, apart from seeds being trans-
ported with river water flow. GPS technology is currently being used for monitoring the
extent of spread of this species.

Mimosa seeds were 100% viable after four years of storage at room temperature (28+2°C)
and also at 8°C. The onset of flowers was first observed at 12-14 weeks after planting. The
initial growth of the weed was slow, but the height increased at a rate of 2.4-2.6 cm day'1
during the first 8-12 weeks. From 12 weeks, the stem dry weight of mimosa increased at a
more rapid rate than the root dry weight. The relative growth rate (RGR) increased until
onset of flowers and then decreased. The soil seed-bank density within the canopy diam-
eter of the naturally grown mimosa plants varied from 2,336 to 46,410 seeds m™2. Glypho-
sate at the dosage of 1.44 kg active ingredient ha™! effectively controlled mimosa seedlings
less than six months old, when applied three times repeatedly at four-month intervals on
the same set of seedlings. Mimosa seeds did not germinate in the presence of one-month
old Panicum maximum Jacq. at a population density of 16 plants m™2. Awareness programs
conducted for the communities in the infested areas have resulted in several community
participatory activities to eradicate small patches of mimosa from the Central Province.
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Introduction spread of the majority of invasives are linked either
directly or indirectly to human activity with an
Intentional and unintentional introductions economic or aesthetic objectjve. People are

continue at a rapid pace today, accelerated by the
recent rise in international trade. Introduction and
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involved in intentional transportation and intro-
duction of some non-native species, for food, fibre,
medicine, ornament or scientific curiosity. Seeds of
other plants have been introduced accidentally/
unintentionally in sacks of seed grain, wool or
cotton, in mud stuck to machinery or in ship ballast.
Human activities such as farming, irrigation,
forestry and mining have made it easier for these
non-native species to become established by
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removing native vegetation, disturbing the soil and
altering the availability of water and nutrients.

The importance of understanding the impact of
alien invasive plants in Sri Lanka, a small island in
the Indian Ocean, has been felt recently. Several
alien plants found in Sri Lanka have been reported
as spreading at an alarming rate, threatening the
natural and agricultural ecosystems of the country
(Marambe et al. 2000). Sri Lanka has considerable
experience where deliberate introduction of alien
plants has finally resulted in them becoming inva-
sive or weedy (Wijesundera 1999). It is important
to note that plants that are now invasive or weedy,
once appeared to be non-invasive when their
populations were small, or when they were only
found in habitats influenced by people.

Mimosa, Mimosa pigra L, also known as giant
sensitive plant, catclaw mimosa and giant mimosa
(English), and katugas (Sinhala), is an introduced
plant to Sri Lanka. The species is a perennial shrub
or small tree that reproduces only by seeds
(Creager 1992), and may grow to a height of about
4-6 m. A native of Mexico, southern Venezuela or
the central Amazon basin, it has become a serious
agricultural, environmental and economic
problem in many countries where it has been
deliberately or accidentally introduced. In its
native range, this plant rarely causes problems
and grows as scattered plants, seldom more than
2 m high, or as a small thicket (Creager 1992).
However, in many introduced environments, the
plant has behaved aggressively, forming dense
thickets covering large extents of land and threat-
ening the natural biodiversity.

This alien invasive plant was first identified in
Sri Lanka from the banks of Mahaweli River in the
Central Province (Amarasinghe and Marambe

1997). In early 1996, the plant was found to occupy
a 1 km stretch of riverbank and adjoining low-
lying areas that get periodically inundated.
However, the results of a recent survey (Marambe
et al. 2000) indicated that the weed has densely
covered a 20-25 km strip along the banks of the
Mahaweli River, and also spread into about 46
locations in 4 districts across 3 provinces in 4 agro-
ecological zones. Apart from the banks of the
Mahaweli River, mimosa was also found in aban-
doned paddy fields, other river and stream banks,
home gardens, roadsides, waterways and new
construction sites. This alien invasive weed, which
is said to have colonised Sri Lanka from the early
1980s, has become a serious environmental threat
to agricultural lands, abandoned lands and
natural reserves in Sri Lanka, reducing land
productivity and value (Marambe et al. 2000,
Marambe 2001, Marambe et al. 2001a). This paper
reports the results of studies conducted in Sri
Lanka to understand the biology and distribution
of mimosa in Sri Lanka and potential control
measures for the invasive alien species.

Biology of mimosa

Seed storage and germination of
mimosa

Experiments carried out in Sri Lanka indicated
that seed germination of mimosa was enhanced
significantly ~after sand scarification when
compared to untreated seeds (Figure 1). This
could be due to the removal of the hard seed coat
of mimosa via sand-scarification, as reported by
Creager (1992). This was also evident by the poor
response of mimosa seeds to continuous soaking
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Figure 1.

Germination percentage of mimosa seeds after different periods of

storage. The data presented are the average of the results of
storage under room temperature (28+2°C) and at 8°C, in six repli-
cates. The vertical bars represent the standard error of the means.
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in water, which could be due to the impermeable
seed coat preventing water entry (Brecke and
Duke 1980). Dillon and Forcella (1985) also
reported that the germination of unscarified seeds
of mimosa is significantly lower (0-23%). Lons-
dale (1993) reported that, under natural condi-
tions, the hard seed coat of mimosa may get
damaged due to many reasons such as microbial
activities, temperature fluctuations, soil erosion,
damage by animals, equipment and water
current, and thus enhance germination. The
results of the studies carried out in Sri Lanka
clearly indicated the ability of mimosa seeds to
remain viable for several years and germinate
rapidly following sand scarification.

In the Central Province of Sri Lanka, mimosa
flowers throughout the year. The studies on pod
and seed characteristics of mimosa found in this
province revealed that the maximum pod size is
13.4 cm containing 8-20 seeds per pod, seed size
4.2 £0.2 (length) mm x 2.2 £ 0.1 (width) mm, and
seed weight 8.9 £+ 0.4 mg per 100 seeds.

About 99% of the seeds germinated after four
years of storage at 8°C and room temperature
(2842°C), but only after sand scarification (Figure
1). Marambe et al. (2001b) also reported that 99%
of seeds germinated after one year of storage
under the same conditions. Lonsdale (1993)
reported that seeds of mimosa could be viable for
at least 23 years in sandy soil. However, under
field conditions the longevity of seeds could vary
(Lonsdale et al. 1988).

Seedling growth of mimosa

The first flowering occurred 12 weeks after
planting, at which time the average plant height
was 77 cm. However, trees did not produce more
than two flowers per plant at the beginning and
none of them produced seeds after first flowering.
The pods were obtained only from flowers that
were produced at 18 weeks, but still the average
number of flowers per plant did not exceed four.
The results are contrary to those of Lonsdale and
Abrecht (1989), who reported that, under ideal
conditions, mimosa begins to flower within 6-8
months of emergence. The difference could be due
to the climatic variations of the present study
compared with those reported by Lonsdale and
Abrecht (1989).

Plant height increased slowly during the initial
growth stages, but rapidly (2.4 cm day™!) from
8-12 weeks (Marambe et al. 2001b). Lonsdale
(1992) reported a slower but significant increase in
plant height at a rate of 1.1 cm day™ during the
first 90 days after germination in Thailand. The
results indicate the importance of studying the
growth and development of mimosa under
different environmental conditions before recom-
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mendation of any control measure. The root
length increased rapidly up to 12 weeks but at a
lesser rate until 18 weeks. The higher root growth
at the initial growth phase of mimosa is necessary
to provide anchorage for the plant and enable the
plant to absorb water and nutrients for growth
(Egley and Duke 1985). The number of leaves per
plant gradually increased up to 14 weeks and fell
thereafter.

The absolute growth rate (AGR) of mimosa
during the first 18 weeks of growth indicates that
the rate of dry matter increase took place at a
similar rate. The relative growth rate (RGR),
which indicates the efficiency of dry matter
production, fell with time. The highest reported
RGR was 0.44 at 12 weeks (Marambe et al. 2001b).
Patterson and Flint (1983) reported that the RGR
of a plant could fall even under favourable growth
conditions mainly due to the development of non-
photosynthetic tissues (roots and stems) as
observed in the present study.

From the results of the experiments carried out
in Sri Lanka it can also be deduced that the
majority of photosyn-thates produced in the plant
during 14-18 weeks were accumulated in the
shoot (stems) rather than being translocated to the
roots. However, Brecke and Tobola (1996)
reported that soil nutrient levels have an effect on
dry matter accumulation and translocation to
different plant parts. Thus, experiments should be
continued under different soil conditions to elabo-
rate dry matter partitioning in mimosa.

Distribution of mimosa

Field surveys were started in 1999 to identify the
distribution of mimosa in the Central Province of
Sri Lanka. In addition to flowing water, the use of
river sand for construction purposes has been
identified as the major pathway of mimosa seed
spread to different areas in Sri Lanka especially
the uplands (Marambe et al. 2000). Mapping the
distribution of mimosa using GPS technology is
still in progress, under the financial assistance of
the National Research Council (NRC) of Sri Lanka.
Preliminary survey data have clearly indicated
that mimosa has colonised many water bodies and
occurs along rivers/canals that flow through the
Central Province of Sri Lanka (Marambe et al.
2000).

Control of mimosa

Chemical control

Pot experiments carried out in Sri Lanka using
mimosa seedlings of different ages indicated that
repeated use of glyphosate, a non-selective
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systemic herbicide, at the rate of 1.44 kg of active
ingredient ha™ (applied three times at four-month
intervals) successfully controlled seedlings less
than six months old (Figure 2). Aerial application
of several herbicides, including glyphosate, has
been reported to be successful for controlling
dense stands of the weed in Australia (Miller and
Siriworakul 1992, Pitt and Benyasut 1992), while
ground spraying has been recommended for
small infestations. However, in the Sri Lankan
scenario, field experimentation to control field
stands of the weed with the use of herbicides was
not conducted, due to the threat of chemicals to
the aquatic ecosystems where this invasive alien
plant has colonised.

Burning

Preliminary studies conducted have indicated
that young and mature mimosa plants are difficult
to control by burning, unless they are first
uprooted and dried. In several situations, where
burning was evaluated for mimosa control under
upland  conditions, profuse  regenerative
branching of plants and increased seed germina-
tion of the soil seed-bank was observed two to
three months after burning (B. Marambe, unpub-
lished data). Miller (1988) reported that fire can
increase the germination of the soil seed-bank by
breaking seed dormancy. However, due to high
temperatures, fire may also kill a proportion of
seeds found on the soil surface.

Agronomic methods

Successful results were obtained in field and
pot experiments to control mimosa populations at
younger stages with the use of Panicum maximum
at a plant population density of 16 plants m~2.
Mimosa seeds did not germinate in the presence
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of one-month old P. maximum seedlings (Figure 3).
Miller (1988) reported that mimosa seedlings are
less competitive in the presence of dense stands of
grasses/ pastures. In Sri Lanka, P. maximum is an
introduced pasture grass, which has been
reported to escape human management and
become an invasive species under different
ecosystems (Marambe et al. 2001a). Hence, precau-
tions should be taken in restoration of ecosystems
infested with mimosa to ensure that another inva-
sive does not colonise the available space. To over-
come these problems, Miller and Lonsdale (1992)
reported that in Australia native grasses such as
Hymenachne acutigluma (Steudal) Gilliland, and
Oryza australiensis Domin are potential competi-
tors against mimosa.

Public awareness

Several attempts have been made to create
awareness among all stakeholders to prevent the
spread and control the existing populations of
mimosa in Sri Lanka. The Biodiversity Secretariat
of the Ministry of Environment and Natural
Resources of Sri Lanka, together with several
governmental and non-governmental organiza-
tions and the University of Peradeniya, has
conducted workshops and seminars aimed at
different target groups, on the detrimental
impacts of this invasive alien plant to the ecosys-
tems of the country. At the provincial level,
several local governments in the Central Province
have produced leaflets/pamphlets to be distrib-
uted among the general public, as part of the
awareness campaign of the detrimental impacts of
mimosa. As a result of these awareness
campaigns, community participation has helped
to eradicate small patches of mimosa from the
Central Province of Sri Lanka.
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Figure 2. Control of mimosa seedlings of different ages using glyphosate.

The herbicide was applied three times at 4-month intervals, on the
same set of seedlings at different ages. The vertical bars represent
the standard error of the means.
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Figure 3. Seed germination percentage of mimosa under different

densities of one-month-old Panicum maximum. The vertical
bars represent the standard error of the means.

Two national workshops organised by the
Ministry of Forestry and Environment in 1999 in
collaboration with the Sri Lanka Association for the
Advancement of Sciences (SLAAS), and in 2000 in
collaboration with the National Agricultural
Society of Sri Lanka (NASSL), highlighted the
importance of a coordinated mechanism to control
the invasive alien weed species in the country
(Marambe 1999, Marambe 2000). Currently, a
National Strategy is being developed by the
Ministry of Environment and Natural Resources
with the objective of making the prevention of
spread of, and the control and restoration of ecosys-
tems infested with invasive alien species including
mimosa an issue of national importance. This is
expected to strengthen the existing programs by
providing a coordinated mechanism and permit-
ting exploration of the potentials of biological
control of the weed in collaboration with interna-
tional organisations, to overcome the negative
impacts of mimosa in Sri Lanka.
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