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Tab.1 Environmental variables used in the study
Type Code Description
Climatic variable Biol Annual mean temperature
Bio2
Mean of the difference between the monthly max and min temperatures
Bio3 Isothermicity
Bio4 Seasonal range of temperature
Bio5 Max. temperature in the hottest month
Bio6 Min. temperature in the coldest month
Bio7 Annual temperature range
Bio8 Mean temp. in the wettest season
Bio9 Mean temp. in the driest season
Biol0 Mean temp. in the hottest season
Bioll Mean temp. in the coldest season
Biol2 Annual rainfall
Biol3 Rainfall in the wettest month
Biol4 Rainfall in the driest month
Biol5 Rainfall seasonal variation
Biol6 Rainfall in the wettest season
Biol7 Rainfall in the driest season
Biol8 Rainfall in the hottest season
Biol9 Rainfall in the coldest season
Topographic variable ELE Elevation
SLO Slope
ASP Aspect
Landuse types Land N . N
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1.3 MaxEnt . MaxEnt
o MaxEnt (Jackknife) . -ROC
EXCEL N N CSvV
ASC MaxEnt o 25%
(test data) (training data) 50
2324
1.4 MaxEnt (Jackknife)
25
2
2.1 6 2 6
1 527 395 348 382
116 78 208
2

Tab.2 The distribution of invasive plants in different cities and counties

Number of distribution points

City / county
C. odorata M. pudica P. clematidea L. camara W. trilobata Conyza sumatrensis
Haikou 55 40 48 17 5 37
Wenchang 26 22 30 5 5 17
Qionghai 27 29 32 8 6 14
Wanning 32 23 20 5 3 16
Sanya 21 13 12 6 5 6
Dongfang 13 16 22 5 1 5
Danzhou 32 34 35 3 12 18
Lin’ gao 27 22 26 10 6 11
Chengmai 33 31 27 7 4 9
Ding’ an 8 23 15 7 3 6
Tunchang 13 7 15 10 3 4
Wuzhishan 20 15 17 3 3 13
Lingshui 19 17 15 5 4 8
Baisha 13 24 25 3 4 11
Ledong 15 11 8 4 2 4
Changjiang 11 10 11 6 3 6
Qiongzhong 20 12 16 9 4 12
Baoting 9 6 8 3 5 11
Total 395 348 382 116 78 208
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2.2 MaxEnt MaxEnt (ROC) (AUC)
(AUC ) 5 AUC 0.6 :
0.6~0.7 ;0.7 ~0.8 ;0.8 ~0.9 ;0.9~1.0
% MaxEnt 6
AUC : AUC 0.813 AUC 0. 845 AUC 0. 802
AUC 0. 848 AUC 0.804 AUC 0. 823,
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Fig.1 Thematic maps for the regional distribution of the main invasive plants in Hainan Province
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Tab.3 Percentage contribution of the main environmental factors affecting the six invasive plants
/% Percentage contribution
Code . . Conyza
C. odorata M. pudica P. clematidea L. camara W. trilobata  sumatrensis
Biol Annual mean tem- 2.1 3 1.5 1.7 0 0.7
perature
Bio2 Mean of difference between 3 1.5 8.0 2.4 0 4.8
monthly maximum and minimum
temperatures
Bio3 Isothermicity 5.3 1.7 2.9 4.2 1 2.1
Biod Seasonal varia= 3 5 2.5 1.7 1.7 0.9 9.1
tion of temperature
. Maximum
Bio5 temp. in the hottest month e 6.0 5.7 3.6 0 2.3
. Minimum
Bio6 temp. in the coldest month 2.6 3.0 4.1 4.0 0.5 0.2
. Annual range of
Bio7 6.0 10 7.9 16.8 0.3 7.7
temp.
Bio8 Mean g 4 2.3 1.0 1.7 2.3 1.7
temp. in the wettest season ’ ’ : ’ ’ :
. Mean
Bio9 temp. in the driest season 2.0 5.7 1.4 0.3 2.4 1.5
. Mean
Biol0 temp. in the hottest season 2.3 9.2 8.9 e 4.3 1.5
. Mean tem—
Bioll perature in the coldest month 4.0 7.8 0.2 0 0 0.3
Biol2 Annual rainfall 0.4 0.5 0.3 2.5 0.1 0
Biol3 Rainfall in the 0 0.4 0.2 1.4 1 2.8
wettest month
Biold . Rainfall in the 1.6 1.5 1.9 3.8 0.5
driest month
Biol5 . Seasonal change ¢ 4 2.8 0.8 12.8 4.6 5.6
in the wet season
Biol6 Rainfall in— 5 2.6 4.0 0.1 0.7 1.2
the wettest season
Biol7 . Rainfall in ¢ 5 0.1 0.2 0 0 1.3
the driest season
. Rainfall in
Biol8 the hottest month 2.5 5.2 2.8 7.8 0.1 5.1
. Rainfall in
Biol9 the coldest month 0.5 0.8 1.3 0.6 0.2 0.5
ELE Sea level 25.1 5.9 2.0 9.3 0 1.4
SLP Slope 3.8 2.3 3.4 5.4 6.2 3.5
ASP Aspect 7.8 8.3 17.9 3.2 19.2 17.0
Land Landuse type 21.4 16.7 22.3 18.2 42.3 29.2
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Fig.2 The adaptivity of the same invasive plants in different habitats

1 level of land use types:1.Cultivated land;2.Woodland;3.Grassland;4.Waters;5.Urban and rural areas,industrial and

mining,

residential land;6.Unused land;

Level 2 Type of land use:1.Cultivated land:11.Paddy field:12.Dry land;2.Woodland:21.Forest land:22.Shrubbery forest.23.

Forest land.24.0ther woodland;3.Grassland:31.High-coverage grassland.Medium coverage grassland low coverage grassland 4.

water rea 41 canal 82 lake 43 reservoir pits 46 permanent glacier snow 45 beach 46 beach land 5.urban and rural areas,
miningresidential land:51 Urban land 52.Rural settlements 53.0ther land for construction 6.Unused land:61.Sandy land 62.
Gobi 63.Saline-alkali land 64.Wetlands 65.Bare land 66.Bare rock formations 67.0ther (alpine desert,Tundra)
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Adaptivity of Major Terrestrial Invasive Plants
in Different Habitats in Hainan Province

LI Jiahao' LI Donghai' ZHAO Ruibai' YANG Xiaobo'
LUO Wenqi' ZHANG Kai' WU Tingtian' GAO Boyu'

(Institute of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228 China)

Abstract: Environmental data and the data of the invasive plants from field sampling were analyzed by using
MaxEnt and ArcGIS to predict the distributions of suitable adaptivity areas for six major invasive plants Chromo-
laena odorata Praxelis clematidea Mimosa pudica Conyza sumatrensis Wedelia trilobata Lantana camara in
Hainan Province China. Results showed that the adaptivity of the 6 major invasive plants tended to decrease
gradually from coastal areas to inland areas which might be due to difference in climatic distribution to high el-
evation or to the change of landuse types. Jackknife analysis showed that land use types were highly associated
with the area of the suitable habitats of the invasive plants and were hence the most important environmental fac—
tors affecting the distribution of the six terrestrial invasive plants. Moreover the area of suitable habitats of dif-
ferent invasive plants is also influenced by elevation slope aspect annual range of temperature and seasonal var—
iation of rainfall. Further analysis using Jackknife method also showed that the adaptivity of the 6 invasive plants
was very high in the habitats of the surroundings of the village the urban construction land and other construction
lands like those in salt mine industrial area factories mills stoneworks and higher in the habitats of woodland
and grassland but rather weak in the forested land (natural or artificial forests with canopy closure of >30% ) and
grassland with high vegetation coverage (Natural grassland improved grassland and cut-and-carry grassland with a
vegetation coverage of >50%).

Keywords: terrestrial invasive plants; MaxEnt; habitat types; environmental factors



