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Invasive risk issessment of alien plants along Wolong subalpine highway
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Abstract; In order to explore the impact of subalpine highway in Wolong Nature Reserve on alien plants
and the potential invasion risk of alien plants along the highway, the plants along the subalpine highway
of Wolong Nature Reserve including Gengda to Dengsheng section of G305 were investigated. In the are-
a, 54 alien plants belonging to 51 Genera and 35 families were found. Among them, 5 families including
Compositae account for 35. 19%. The most of the alien plans was herbaceous, accounting for 62. 96 %.
The plants from Asia except Wolong Nature Reserve accounted for 64. 81% and 24. 07 % were from Chi-
na except Wolong Nature Reserve. The o-diversity index indicated that the farther away from the high-
way, the fewer alien plants were distributed. Then, an invasive risk assessment system for alien species
of Wolong Nature Reserve was established by Analytic Hierarchy Process, and the invasive risk of 54
alien plants were evaluated. It was confirmed that 4 plants had a potential high risk of invasion, 9 plants

had a potential medium risk of invasion, and 6 plants had a potential low risk of invasion. Combined
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with the invasion risk level of alien plants, the corresponding control measures were put forward.

Keywords: Alien plants; Wolong sub-alpine highway; Risk assessment; Analytic hierarchy process
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Tab. 1 Alien plant invasion risk assessment system
Primary  Secondary Evaluation .
. . o Score
index index criteria
There is no possibility of intentional introduction and diffusion 0
through any media
It may be unintentionally spread by human activities, and it can 1
Propagation be spread through a kind of media
characteristics
Py (10) It may be unintentionally spread by human activities, and it can 5
be spread through two kinds of media
It may be unintentionally spread by human activities, and it can 3
be spread through more than three kinds of media
The plant has not been listed as control object and has no intru- 0
sion history
The plant has been used as the current quarantine or control ob-
Management ject, which is easy to be inspected and identified with complete 1
status control procedures or measures
P, (8) Ithas been listed as the control object, but it is difficult to test 9
. and identify.
Invasiv- and identify.
eness(29) . . . . . .
This plant has a history of invasion butis not listed as the control 3
object. And there is no system or means to control it
The plant is unsuitable for the soil or climate and cannot survive 0
(non-invasive)
The plant is suitable for the soil and climate, but its growth and 1
e L . . duction are limited
Adaptability Suitability for climate and soil of the reproduction are fmite
P5 (6 a of introducti . . .
3(6) arca o mtroduction The plant is suitable for soil and climate and can reproduce nor- 5
mally
The plant is suitable for soil and climate, and can grow andprop- 3
agate rapidly
Resistance strength: The plant does not show the above resistance 0
ReslstanFe L. Drought remstanf:e 2. L'Old resist™  The plant shows slight resistance but low strength 1
to adversity ance 3. Waterlogging resistance 4. ) .
P, (5) Drug resistance 5. Insect resistance 6 The plant obviously shows oneto three of the above resistant 2
Salt / acid resistance The plant obviously showsmore than three of the above resistant 3
1. The plant has short reproduction cy-  The plant does not show the above propagation characteristics 0
cle, at least one reproduction in a
year. 2. The plant has short develop-
ment period and can rapidly develop to  The plant obviously has one of the above propagation character- 1
. mature reproduction period. 3. Tiller ;.
.. . . Reproductive . ! P 1stics
Diffusivity . . residues of the plant can be easy to de-
characteristics . p
(13) P. (7 velop into new plants. 4. The seeds of
5 the plant has strong viability, easy The plant obviously has the above two reproductive characteris- 9
preservation and high germination tics
rate. 5. the plant has high reproduc-
Tlon base and can be widely distributed The plant obviously has more than the above three
in study area. 3

reproductive characteristics
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Primary  Secondary Evaluation
. . . Score
index index criteria
The plant can't build a population 0
lati . . . . e .
Popu YO Whether the plant establish its own The plant population can be established under artificial condi-
characteristics . . . . 1
breeding population in the wild tions
Ps (3)
The plant can establish natural population in the wild 3
Less than 20% 0
e Habitat . o 9 9
Diffusivity . abrta Climate similarity between the study 21% 10 5074 1
(13) similarity area and the origin
P, (2) g 50% to 80% 2
More than 80% 3
Diffusion  wetland,  serious  human  disturbance  and 1
cultivation site
Diffusion
habitat type Sparse shrub tree system 2
Ps(2)
Arbor system with high canopy density 3

1. Increase the fire incidence 2.

No impact on the evolution process or ecological factors of the

0
Ecological Change the local landform 3. Change changed or damaged ecosystem
e ca . S .
& the soil characteristics 4. increase the L . .
harmfulness . . The above effect is slight, but the effect is slow or not obvious 1
P, (6) canopy density of the community and
’ affect the light transmittance of One to three influences above are obvious 2
the habitat More than three influences above are obvious 3
1. strong competition with native spe- The above effects are not obvious 0
cies 2. allelopathy and has strong im-
pact on local environment 3. hurt other  Slightly show the above impact, but the impact is very small or 1
Harm  Harmfulnessto plant species by climbing and hanging no impact
fulness(29) native plants 4. cover the habitat with high density
Py (16 high f y in the int ced ar- . .
10(16) or fugh frequency mn the m rpduced 4 The plant influences the local species by one to three ways 2
ea . 5. hybridize with native species
and destroy the genetic stability of n-
ative species The plant influences the local species by more than three ways 3
No above harm 0
Harmfulnessto . L
1. Thorns 2. Toxic 3. Sensitization One of above harm to human 1
human _
Py (7) 4. Pungentsmell 5. Other hazards One to three of above harm to human 2
More than three of above harm to human 3
Very easy to remove or very little impact on the community 0
Simple removal method, mature control technology and long ma- 1
Control intenance time of control effect
technology Easy to repeat, so effective control methods and control technol- 9
P (1D ogy to be improved are needed
There is no effective control technology, and the control effect is 3
- 00T.
Difficulty P
of control [{abitat cost no negative effect on the local species 0
(28) of control little impact on local species 1
P . . .
13(8) continuous and serious impact on local plants 3
The control process is convenient and easy, with low cost or 1
Material cost negligible cost.
of control o
P (3) Need short-term human and capital investment 2

Need long-term human and large amount of capital investment
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Fig. 1 Composition characteristics of alien plants in the
survey area
a: Life form; b: place of origin; c: introduction pathways.
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Tab. 2 Risk score of alien plant invasion
Alien plant Family Origin R-value Alien plant Family Origin R-value
Musa basjoo Musaceae A 0. 80 Oenothera biennis Onagraceae M 1.51
Agastache rugosa A 0.75 Portulaca grandi flora Portulacaceae M 0. 86
Salviasplendens Lamiaceae M 0.61 Aconitum carmichaelii Ranunculaceae C 0. 82
Perilla frutescens c 0.71 Acmu[mfz f;llnwnmanum c 0.82
var. altifidum
- Magnolia o fficinalis .
Ilex chinensis Aquifoliaceae C 0. 64 4870 1 officinalis Magnoliaceae C 0.8
subsp. biloba
Trifolium repens E 1.7 Prunus salicina C 0. 64
Melilotus albus Fabaceae ALE 1.17 Photinia serrulata Rosaceae C 0. 65
Caragana sinica C 0. 58 Cerasus pseudocerasus A 0. 69
Rhododendron simsii Ericaceae C 0. 68 Viburnum plicatum Caprifoliaceae C 0.77
var. tomentosum
Tropaeolum majus M 0. 62 Angelica sinensis Apiaceae A 0.72
Tropacolaceae
Phyllostachys sul phurea C 0. 89 Apium graveolens Theaceae A 1.03
Eleusine indica A 2.04 Camellia japonica Taxodiaceae C 0.7
Poaceae
Avena fatua E 2.08 Cryptomeria fortunei C 0. 63
Lolium perenne E 1. 87 Metasequoia . C 0. 68
glyptostroboides
Juglans regia Juglandaceae ALE 1. 15 Nasturtium o fficinale Brassicaceae E 0.52
Malva crispa A 0. 66 Larix kaemp feri A 1. 61
Malvaceae Pinaceae
Althaea rosea C 0. 65 Cedrus deodara ALF 0. 86
Sedum lineare Crassulaceae E 0. 59 Amorphophallus rivieri Araceae A 0. 87
Codonopsis pilosula Campanulaceae M 0. 61 Amaranthus spinosus M 1.98
Amaranthaceae
Sonchus oleraceus E 1. 56 Amaranthus paniculatus M 1. 68
Galinsoga parvi flora M 2.12 Veronica didyma A 1.22
Scrophulariaceae
Cosmos bipinnata M 0. 65 Paulownia fargesii C 0. 81
Asteraceae
Conyza canadensis M 2.31 Populus X canadensis Salicaceae M 0. 95
Cyanus segetum E 0.5 Zanthoxylum bungeanum Rutaceae C 0.97
Erigeron annuus M 1.79 Sassa frastzumu Lauraceae C 0.72
Ailanthus altissima  Simaroubaceae C 0. 84 Symphytum o fficinale Boraginaceae E 1. 88
Toona sinensis Meliaceae C 0.73 Ozxalis corniculata Oxalidaceae M.F 1.2

A WHCREEPED; Co E CREERME HARX) ; E: B Fo BB M: 229

A Asia (ex-China) C: China (ex-Wolong National Nature Reserve) E; Europe F: Africa M: America
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