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Abstract

[ Objectives | The paper was to understand the occurrence and damage regularity of the invasive plant Mikania micrantha in Huadu

District of Guangzhou. [ Methods] The damage status of M. micranthFa in different forest lands and its annual growth dynamics were investi-

gated by field investigation. [ Results] With the change of canopy density from low to high, the occurrence degree of M. micrantha changed

from high to low. The occurrence degree of M. micrantha in different forest land types was: abandoned orchard > wasteland > roadside greenbelt

> waterside > forest edge > normally managed orchard. [ Conclusions] M. micrantha enters the rapid growth period from March to May in

spring, with the growth rate gradually slowing down after June. The result provides a theoretical basis and practical guidance for the prevention

and control of M. micrantha.
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1 Introduction

Mikania micrantha, belonging to Asteraceae, is a perennial non-
woody vine that grows extremely fast and is known as " Mile-a-mi-
nute-weed" "' "2, Native to Central America, M. micrantha is one
of the most harmful tropical and subtropical plants in the world"’
and one of the 14 kinds of quarantine forest plants in China. It has
invaded more than 20 countries and regions in Asia and Oceania,
and now has become one of the most harmful alien invasive plants
in South China" """,
crantha has become one of the global challenges®’. M. micrantha

9-11]
, then

Effective prevention and control of M. mi-

was introduced into Guangdong Province in the 1980s'
began to spread to the Pearl River Delta region in the 1990s, and

. . L 12
continued to spread to surrounding areas, causing disasters'"”.

In
2000, M. micrantha was first found in Huadong Town, Huadong
District, and then spread to adjacent towns and streets, with the
damage increasing year by year. At present, it has been found in
6 towns and 4 streets across the district, among which the town
streets with the largest occurrence area and most distribution points
are Huadong, Shiling, Huashan, Chini and Tanbu towns, and
those with the least occurrence area and few distribution points are
Xinya Huacheng, Xinhua and Xiuquan streets and Timian Town.
In the past 3 years, the total cumulative area of the prevention and
control of M. micrantha in Huadu District has reached 10. 667
million hm®, and more than 3 million yuan has been invested in
the prevention and control to curb the spread of M. micrantha. To
improve the prevention and control effect, this paper investigated
the natural occurrence and damage regularity of M. micrantha in
Huadu District, which play a vital role in scientifically determi-
ning the key areas of prevention and control, improving the perti-
nence of prevention and control, and making the best use of limit-

ed funds for prevention and control.
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2 Investigation content and methods
2.1 Investigation of damage degree Nine different types of
areas were selected; wasteland, waterside ( stream side or pond
side) , roadside greenbelt, normally managed orchard, abandoned
orchard, forest edge, underforest [ high canopy density (0.8 and
above) forest, medium canopy density (0.51 —0.79) forest, low
canopy density (below 0.5) forest]. Eight plots with an area of
2 500 m* were selected from each type of area without manual in-
tervention ( without control and other weeding care measures
against M. micrantha in recent 3 years). The coverage of M. mi-
crantha was investigated during its blooming period (late Novem-
ber) , and the occurrence and damage situation of M. micrantha in
different types of plots was statistically analyzed.

2.2 Investigation of field growth dynamics From January to
December 2022, 10 fixed standard plots with an area of 2 000 m’
were selected in areas where M. micrantha had seriously dam-
aged. Fifty survey plots of 1 m*> were uniformly set up using grid
counting method, and the coverage change of M. micrantha in
standard plots was investigated once a month in the middle of each
month. The growth dynamics of M. micrantha in the field were

analyzed statistically.

3 Results and analysis

3.1 Damage degree in different types of plots The survey
results (Table 1) showed that there were obvious differences in
the occurrence and damage degree of M. micrantha among differ-
ent types of plots. M. micrantha generally had mild occurrence in
the forest, with almost no occurrence in high canopy density forest
(average canopy density 0. 88, average coverage of M. micrantha
0.01% ), very little occurrence in medium canopy density forest
(average canopy density 0.70, average coverage of M. micrantha
0.74% ), and sporadic occurrence in low canopy density forest
(average canopy density 0.46, average coverage of M. micraniha

7.46) , and it basically would not cause a disaster.
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Table 1 Occurrence and damage degree of Mikania micrantha in different forest land types
Coverage of M. micrantha // %
Forest land type Sample Sample Sample Sample Sample Sample Sample Sample Average
plot 1 plot 2 plot 3 plot 4 plot 5 plot 6 plot 7 plot 8

High canopy density forest 0 0.05 0 0 0.02 0 0 0 0.01 f
Medium canopy density forest 0 0.1 2 1.8 1.2 0 0 0.8 0.74 ef
Low canopy density forest 10.5 8.2 4.8 9.1 6.4 5.8 11.2 3.7 7.46 d
Forest edge 17.6 15.4 22.8 25.8 16.9 33.2 25 25.2 22.74 ¢
Waterside 32.6 34.1 35.8 41.6 45.8 39.7 50.6 46.2 40.80 b
Wasteland 88.4 76.9 65.2 55.7 90.4 63.2 57.3 60.4 69.69 a
Normally managed orchard 0.5 1 2.5 0.9 1.5 0 0 3.1 1.19 e
Abandoned orchard 64.3 58.2 92.4 88.8 76.4 71.5 82.6 85.2 77.42 a
Roadside greenbelt 30.5 31.8 45.6 55.2 29.3 65.8 46.8 60.3 45.66 b

Note: Different lowercase letters indicate significant difference at 0.05 level.

M. micrantha mainly occurred in wasteland, abandoned or-
chard ( mainly abandoned litchi orchard ), waterside (unsuper-
vised stream side and pond side), unwatched roadside greenbelt
and forest edge. Abandoned orchard and wasteland were seriously
damaged by M. micrantha, with the average coverage of 77.42%
and 69.69% , respectively; followed by unwatched roadside green-
belt (45.66% ) and waterside (40.80% ). In normally managed or-
chards, M. micrantha only occurred sporadically with low average
coverage (1.19% ) due to frequent weeding management.

3.2 Field growth dynamics The survey results (Table 2)
showed that the coverage of M. micrantha at the beginning of the
year was relatively low, which was because the aboveground part

Table 2 Field growth dynamics of Mikania micrantha

of M. micrantha began to die after flowering and bearing in the
winter of the previous year. Therefore, the coverage of the
aboveground part was relatively small. M. micrantha begin to grow
rapidly as the temperature rises in spring, and the period from
March to May is the rapid growth period of M. micrantha. After
June , with the appearance of high temperature weather, sometimes
accompanied by high temperature and drought, M. micrantha’s
growth rate gradually slows down, and reaches the maximum cov-
erage in October. M. micrantha begin to bloom in middle and late
October, and reaches the peak flowering stage in November. In
December, most of the seeds are matured, and some of the
aboveground stems and leaves begin to die.

No. of

Coverage of M. micrantha // %

sample plot  January = February March April May June July August  September  October ~ November —December
1 5.5 6.5 9.2 17.2 25.3 35.6 43.5 49.6 54.8 58.2 60.2 35.6
2 10.5 15.5 30.6 50.2 76.5 88.6 90.5 91.2 91.6 92.0 89.6 66.9
3 9.6 12.3 25.8 40.3 60.7 69.4 75.6 76.4 80.6 85.3 83.6 55.1
4 4.3 4.8 8.9 13.6 20.5 29.4 36.8 41.2 50.1 55.2 59.3 35.4
5 15.2 16.7 35.6 56.9 86.3 88.6 92.1 90.5 91.2 87.5 85.5 57.4
6 6.4 8.9 19.9 35.9 41.9 45.6 48.2 48.7 50.1 51.2 52.0 26.4
7 6.8 6.9 10.8 14.8 16.4 17.9 18.6 22.1 22.6 25.6 26.1 16.5
8 20.1 22.6 45.6 78.6 93.1 92.8 9.1 93.2 94.0 93.8 90.6 65.8
9 11.1 12.1 23.8 37.6 42.9 49.3 54.1 60. 1 70.1 72.3 73.5 36.2
10 7.8 8.6 15.6 30.6 45.3 59.3 63.7 69.5 75.6 78.9 80.1 42.8
Average 9.73 11.49 22.58 37.57 50.89 57.65 61.72 64.25 68.07 70.0 70.05 43.81

3 Conclusions and discussion

Field investigation showed that M. micrantha rarely occurs in the
forest, especially in the closed forest. There is no danger of disas-
ter in a manually managed orchard. The main areas affected by
M. micrantha are abandoned orchard ( mainly litchi orchard ),
wasteland, unmanaged waterside, forest edge and roadside green-
belt. These areas should be regarded as the key areas for monito-
ring and control of M. micrantha, and each town and street, with
the forest chief system as the starting point, should organize moni-
toring and control according to the principle of territorial manage-

ment. M. micrantha enters the rapid growth period from March to

May in spring, with the growth rate gradually slowing down after
June. It begins to bloom in October, reaches its peak in Novem-
ber, and reaches seed maturity in December. Therefore, we
should seize the opportunity and carry out prevention and control of
M. micrantha during the rapid growth period in spring, which can
reduce the workload of control. Control should be carried out before
November at the latest to prevent M. micrantha from fruiting that
will affect the control effect.

trol” ™" and comprehensive control measures should be adopted to

Artificial control, chemical con-

implement the epidemic prevention and control of M. micrantha.
(To page 21)
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method is also suitable for the shaping of young trees such as apple
and cherry, and the management of low-age branches in the
process of high grafting and upgrading of traditional big trees.

4 Cautions

(i) This method is suitable for bending branches of the current
and 1 -2 year old branches, especially for bending base branches
of the crown at the shaping stage of young trees. If the middle and
upper branches of the crown can be braced, bending branches
should not be used as far as possible.

(ii) For shoots of 1 —2 years old, the bending operation
should be conducted 20 d after flowering and terminated before the
first pause of branch growth. Bending branches too early is easy to
grow back branches, while bending branches too late can not form
flower buds in that year.

(iii) The ground part of bamboo skewer should not be too
long, and the over-long part should be cut, retaining only 1 -3
cm. Bamboo skewer should not be replaced by iron wire or iron
skewer , and the joint of burlap thread or cloth strip connected with
bamboo skewer should be as close to the ground as possible to pre-
vent the skewer part from being exposed to the sun, resulting in a
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(From page 18)
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(iv) The ground peg should be inserted within the row to the
greatest extent, so as not to affect the mechanical and manual work
as much as possible.
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