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THE INFLUENCE OF TOPOGRAPHICAL FACTORS ON THE INVASION
OF THE ALIEN SPECIES EUPATORIUM ADENOPHORUM

LU Zhi-Jun and MA Ke-Ping”"
Laboratory of Quantitive Vegetation Ecology Institute of Botany  Chinese Academy of Sciences — Beijing 100093  China

Abstract To study the distribution of Eupatorium adenophorum in China and the relationship between its in-
vasion and topographical factors including elevation aspect slope and wind slope 171 plots were established
in 12 vegetation provinces within this species range. The results indicated that the invasion of E. adenopho-
rum mostly occured in regions near 102° E and declined with latitude but not significant p > 0.05 . The
range of E. adenophorum in China was mainly on the Yungui Plateau particularly the Yunnan Plateau. Based
on climatic comparisons between the Yungui Plateau and this species native range in Mexico and Costa Rica
we concluded that the future range of E. adenophorum in China would be confined largely to the Yungui
Plateau although patches are likely to occur in other regions with suitable climatic conditions. The elevation
range of this species was from 75 m to 2 330 m in our investigation. Using polynomial regressions we conclud-
ed that the abundance and coverage of E. adenophorum increased with elevation p < 0.05  but at about
2 000 m elevation the line became horizontal suggesting that E. adenophorum preferred elevations of about
2 000 m. An ANOVA analysis showed that the influence of aspect on the coverage of E. adenophorum was
significant. Multiple comparison tests suggested that the coverage of E. adenophorum on north and south fac-
ing slopes was greater than that on east facing slopes indicating a strong resistance of east facing slopes to the
invasion of E. adenophorum . The difference between population coverage and abundance on north and south
facing slopes was not significant p >0.05 indicating that temperature and moisture were not the dominant
factors influencing the invasion of E. adenophorum on different aspects. The influence of slope on the invasion
of E. adenophorum was not significant p >0.05 . The results of the ANOVA analysis indicated that the in-
fluence of wind slope on the coverage of E. adenophorum was not significant p >0.05 but significantly af-
fected the abundance of E. adenophorum p <0.05 with the abundance of E. adenophorum greater on the
leeward than on the lateral side.
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1
Table 1  The range classification of Eupatorium adenophorum and the distribution of the plots
Habitat type Province Plot location Plot number
Guizhou mountainous plateau  Castanop- .
. y . . . Guanling 6
sis  Cyclobalanopsis forest and limestone plant community
Sichuan  Yunnan and Guizhou massif Castanopsis Chonedi 3
Schima forest UEIE
Guizhou and Guangxi limestone hill and Leve W, 9
e Wangmo
mountain  Cyclobalanopsis and Lysidice rhodostegia forest v e
Central Yunnan plateau basin and val- .
. . . . . Kunming 21
ley  Cyclobalanopsis glaucoides — Castanopsis and Pinus yunnanensis forest
Sichuan and Yunnan Jinshajiang Yanyuan
. . . . . - . 27
gorge  Pinus yunnanensis and dry hot river valley vegetation Xichang Mianning Hanyuan Luding
West Yunnan alpine and valley
sh:
vertically distributed Tsuga and Abies forest Gongshan 3
Yunnan Guizhou and Guangxi Yuani Kei 18
anjian iyuan
limestone hills  Machilus ~ Cyclobalanopsis ~ Pinus yunnanensis var. tenuifolia forest vanjiang - faiyua
Central and south Yunnan mountain Lincang 60
and valley Castanopsis ~ Schima wallichii and Pinus khasya forest Cangyuan Ximeng Longling Lushui
. ' Southwest Guangxi limestone hill and moun- Nanning Jingxi 6
tain  seasonal rain forest
Southeast Yunnan valley and mountain
. . . Hekou 9
semi-evergreen seasonal rain forest and rain forest
‘ A Xishuangbanna basin with hills season Vengla 3
rain forest and seasonal rain forest
Southwest Yunnan valley and mountain  semi- .
. Ruili 6
evergreen seasonal rain forest
2003
p<0.01 p<0.05
102° E
2 2003 ~ 2004
>0.05 3 4
Fig.2 The field investigation sites in 2003 — 2004 P
2.2
2 6 75~2330m 200 m
0.441 KMO 0.477 p <0.05
3 0.5 2 000 m 5
2002 2.3
ANOVA
6 »<0.05
2.1 p <0.05
o ! le) ’ o ’
21°58" ~ 29°35'N 97°48" ~ »<0.05 6
108°3'E 2.4

ANOVA
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Table 2 Correlation matrix of the six factors

Elevation Longitude Latitude Aspect Slope Wind slope
Elevation 1.000
Longitude -0.332 1.000
Latitude -0.035 0.332 1.000
Aspect 0.130 0.157 -0.020 1.000
Slope 0.089 0.180 0.089 0.299 1.000
Wind slope 0.000 0.214 0.084 0.441 —-0.006 1.000
36 KMO  Bartlett’ s 180° ~ 270° 0 ~ 90°
Table 3 KMO and Bartlett’ s test of the six factors
ANOVA
KMO Measure of
sampling adequacy Kaiser-Meyer-Olkin ~ KMO 0.477 p> 0.05
Bartlett’ s test of sphericity Approx. x* 109.039 <0.05 8
df 15
Sig. 0.000 o T w 1.0 R*=0.560 3
= S ® 0.8 . .
R .
N » 5 0.6 ° e AS®
RN S e
= 2 _
$w 1.0 ; #5502 C R=0.5917
8§0.8 R =0.7788 o
é -‘-2 0.6 ¥k Elevation (m)
2 0.4
N 7 0.2 A 7 ECoverage ® £J¥/5 Abundance/5
B O .
1.[.@ <
96 98 100 102 104 106 108 110 5

£ Longitude (°) Fig.5 The relationship between invasion of Eupatorium
adenophorum and elevation

A EJ¥ Coverage ® £f¥/5 Abundance/5

3 © 2w 1.0
Fig.3 The relationship between invasion of Eupatorium ,@ <3 0.8
o 9
adenophorum and longitude N o g 0.6
~ &5 B 0.4
e g -
#3802
b 0
2w 10
3 §o0.8 o F:z0.2858
J§§ 0.6 L " [\ Aspect
3
» g 0.4 A A B #% ECoverage B E/5 Abundance/5
o 02 R =0.3340
mgo o[, Feoso
¥ 6
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Fig.6 The invasion of Eupatorium adenophorum on different aspects

£/ Latitude (°) E East facing slopes W West facing slopes S
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4 - 1.6
. Lo L . ¥egw
Fig.4 The relationship between invasion of Eupatorium ‘Q 8% 1.2
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> =308
22204
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4x107° g PR Slope class
Auld & Martin 1975 B % ECoverage B% & /5 Abundance/5

1991 7

Fig.7 The invasion of Eupatorium adenophorum on

90° ~ 180° 270° ~ 360° different slopes
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