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Abstract

Alien species and their invasion occur worldwide and become one of the
most serious ecological and economical problems. As international trade and travel
increase, more alien species had been brought into China. Based on the statistic up
to 1970 there were 837 alien plant species belonging to 267 families had been
introduced to China. Among them, more than 120 species had caused negative
impacts. No exact data on how many alien animal species were in China so far. It
was estimated that every year one pathogen or weed entered China from abroad
since 1985.

An invasive species is certainly an alien species. It should be noted, however,
an alien species becomes an invasive one only when the alien species aggregates,
propagates, out competes other species and exerts damaging impacts on economy,
environmental, and or human health.

Scientists defined biological invasion somewhat differently. We defined it
alien species establishes, propagates, spreads and causes damages. The ecological
process of biological invasion includes: introduction, dissemination, establishment,
aggregation, expansion, and finally occupying a large area in high density. And we
defined Invasion Ecology “a scientific discipline of studying the ecological
characteristic of invasive species and its relafionship to native species and native
community and habitat”.

Biological invasion changed the original geographical distribution of species
and the structure and function of natural ecosystem. Thus posed severe impacts on
environment, biodiversity and the stability of nature balance. It was estimated that
biological invasion had caused several hundred billions US dollars loss every year
globally.

It was believed that predicting and preventing invasion were far more
efficient than controlling after damages occurred. Some frameworks, hypothesis
and models had been proposed in this regard. Synthetic control or integrated pest
management aimed to take advantage of nature processes to manage invasive
species. A systematic measure of cross disciplines is certainly needed to
effectively manage invasive species.

The invasion of a species might bring environmental catastrophic. Therefore,
it is crucial to manage the problem at national ecological security level. To stop the
chance of invasion from its source, it is necessary to establish related regulations
and laws, arise public awareness and strengthen quarantine.
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Mikania micrantha H. B. K. is a slightly woody vine species of Asteraceae,
native to tropical America. In China, M. micrantha flowers in autumn and winter.
The capitulum of M. micrantha is only 5.3—6.0 mm long with a diameter of 1.3—
2.0 mm. Each capitulum usually has 4 florets. In 0.25m?, there are 34137—350297
capitulums with 136584—201188 florets. The seed was only 1.2—2.2 mm long
and 0.2—0.5 mm wide.

In Neilingding Island, M. micrantha had a fast vegetative grow from March
to August, flowering from September to October, and fruiting from November to
February in the following year. The production of seed closely related to the
environment. Production was higher where light was stronger. With plenty of
sunlight, water and fertile soil, M. micrantha that grew from a seed would be able
to flower at the end of the year.

Laboratory experiment indicated that seed germinated best, 83.3%, at 25—30
°C, decline to 42.3% at 15C and 1.0% at 40°C. Seedling grew slowly at the
beginning, only l.lcm for 30d after germination. Investigation showed that
vegetative propagation grew much faster than growing from seedling.

Climbing stems grew faster than creeping stems, indicating the light
demanding of M. micrantha. And creeping stem would start to climb when there
was a support. At the time when M. micrantha grew fast, the growing main stems
extended 3—4 cm a day, and develop a new node every 2 days. The fast growing
of climbing stems is one of the characteristics that caused a lot of damage. Each
node had two bud primodiums. The primodiums are able to develop into either
adventitious root, shoot or florecense. The net photosysthesis rate 1s 21.56 £ 13.2
pwmol CO, m'zs'l, less than Miscanthus floridulus (3377 + 6.4 ) and Bidens
bipinnata (24.32 +0.9) but much higher than Pueraria lobata ( 16.97 +3.00)
and Ipomoea cairica (14.55 +2.57 ) . The net photosysthesis rate of leave
decreased from the far end of the shoot toward the root. Shaded leaves were easy
to fall off instead of wasting a lot of resources for respiration. In the shade,
however, when light intensity was as low as 35 . mol m%s”, the leave still had net
photosysthesis rate of 0.8 wmol m?s”, indicating that M. micrantha was able to
utilize weak light. Data indicated that under strong light condition more substance
was used in root structure while more substance was use in above ground structure
under tow light condition. The height of seedlings, length of nodes are
significantly different under strong and low light condition, while no significant
different between ratio of stem/stem biomass and ratio of leaf area/leaf biomass,
respectively.

Seed bank investigation indicated that the seed of M. micrantha distributed
with in 0—3cm depth of soil. The viability of seed decreased from surface to
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bottom. 6 months after initial germination experiment, no new seedlings appeared.
In the field, no seedlings appeared from June to February of the following year.

The branching pattern and the population distribution pattern of M. micrantha
differed under different condition.

Investigation and analysis showed that the growth of M. micrantha was
deterred where water content was insufficient, and consitently, it did not cause
great damage under relatively closed forest. The most affected ones are small trees
and light demanding shrubs. In addition, other vines climbing on top of affected
trees and shrub will further strengthen the negative affect of M. micrantha.

Research revealed that the water and organic solvent extracts of above and
below ground of M. micrantha significantly deterred the germination, stem and
root growth of at least one species of Raphanus sativus, Lolium multiforum and
Trifolium repens seedlings, respectively, showing strong allelophathy effect. It
suggested that the allelochemic might help M. micrantha to suppress the growth of
other species. Further research found the allelochemic concentrated in water and
ethy] acetate solvents. 49 of volatile oil found in M. micrantha. Some of the oils
are known to be insecticide.

In an effort to identify the alilochemic, f3 -sitosterol (CyoHs0O, M=414),
dihymikanolide, deoxymikanolide and Mikanin were separated from M. micrantha.
In addition 2,3-Epoxy-l-hydroxy-4,9-germacradiene-12,8:15,6-diclide was found,
being a new compound never reported before. Further research discovered that
deoxymikanolide strongly suppressed the growth of many plant species,
suggesting it be a potential herbicide.

M. micrantha is native to tropical America, mainly distributes in Mexico,
Brazil, Ecuador, Peru, Colombia, Argentina, Bolivia and Florida of USA. The
earliest specimen found in the Old World was collected in Zoological and
Botanical Garden, Hong Kong in 1884 as a cultivated plant. Specimen collected
from sites outside the Garden were also found since then, indicating the escaping
process of M. micrantha. In 1950s—1960s. M. micrantha had been spread in
Hong Kong. The first specimen in Guangdong was collected in 1984 in Silver
Lake of Shenzhen, a city neighboring Hong Kong. Currently, M. micrantha had
been found in 35 cities and counties in Guangdong Province. Among them,
Shenzhen, Zhuhai, Dongguan, Huizhou and Zhongshan were the center of
distribution. The first specimen in Taiwan was collected in 1986. Now it can be
found in many counties, especially in the central and southern part of the island.

In Shenzhen, 3000 hm® were affected by M. micrantha. Among them, 243
hm? of forest die. One of the most serious affected area was Neilingding Island,
offshore of Hong Kong and Shenzhen. 300 hm?® were affected: 50 hm® of forest
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