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Abstract; Biological invasions are serious socio-economic and environmental problems. Invasion ecology has become one of
the hotspots in recent years. However, the mechanisms underlying exotic plant invasions are still not well elucidated,
although many related studies have been conducted worldwide. The Evolution of Increased Competitive Ability ( EICA)
Hypothesis predicts that invasive plant species may decrease resource allocation to defense and therefore increase allocation
to growth in response to enemy release in their new ranges. To test this hypothesis, many studies have been carried out in
both invasive and native ranges of many introduced plants. Some of these studies do not provide any evidence for the EICA
hypothesis, although more studies support this hypothesis. One of the reasons for the inconsistent results is that almost all
related studies compared the differences in performance between plants from invasive and native populations in general ,
without considering the potential influence of founder effect. To exclude the influence of confounding founder effect, we
should compare the difference between the plants from invasive populations and the plants from their source native
populations. However, the source populations of invasive species are rarely known with certainty. To investigate the role of
post-introduction evolution in successful invasion of Chromolaena odorata (1.) King & Robinson ( Asteraceae), we
compared the overall differences in growth traits between the plants originating from seeds collected in 10 populations in its

invasive range in Asia and the plants originating from seeds collected in 12 populations in its native range in America in a
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common garden. In order to decrease or even exclude the influence of founder effect, we specifically compared the plants
from the 10 invasive populations with the plants from their six putative source populations. Chromolaena odorata is native to
North, Central, and South America, but a noxious perennial invasive forb or subshrub throughout the tropics in Africa,
Asia, and Oceania. It was introduced into Calcutta, India in the middle of the nineteen century. It was first found in
Yunnan, southwest China in 1934. Now it occurs in Yunnan, Guangxi, Guizhou, Hainan, Guangdong, Taiwan,
Hongkong, and Macao, becoming one of the most noxious invasive plants in China. Chromolaena odorata harbours more
than 240 enemies in its native range and 25% of them are specialists to the invader. However, only few generalists were
found for the invader in its native range in China. Chromolaena odorata plants invading in Asia may originate from Florida
and Trinidad according to the results of studies with molecular markers. In the common garden, C. odorata plants from the
10 invasive populations were significantly higher in stem diameter, plant height, branch number, total biomass, and
specific leaf area than the plants from the 12 native populations. Compared with the plants from the six putative source
populations, the plants from the 10 invasive populations were also higher in total biomass, branch number, and specific leaf
area. Our results indicate that C. odorata appears to have increased resource allocation to growth through post-introduction
evolution, providing more convincing evidence for the EICA hypothesis than general comparisons between invasive plants

and their native conspecifics without considering their ancestors.

Key Words; Chromolaena odorata; common garden; evolution of increased competitive ability; growth; invasion
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Table 1 Information on sample populations of Chromolaena odorata

[ %/ X3 Country / Region

i Latitude

2 Longitude

¥§4K Elevation / m

MM HFPHE Invasive populations

Z&[E H 3 Central Thailand

Z MR Yunnan JingDong

ZMHIE Yunnan MengLun

IR P Malaysia

JEAEE Philippines

WL 2% Sri Lanka

= 3 Yunnan SiMao
137 =F. Hainan SanYa
4474 Lao Vientiane
AR HE S Southern Vietnam

JE 7= M Native populations

% B3k Florida

R PG A} Mexico
HEPHHF Mexico

i B Cuba

% BL3K Florida
5% 3K Florida
% B3k Florida

B VGAF Mexico

I Z %245 Puerto Rico
I 224 Puerto Rico

¥ JE 3k Felicity, Trinidad & Tobago

37 JEiK Mamoral, Trinidad & Tobago

14°25'N 101°23'E 739
24 °17'N 100 °50'E 1263
21°56'N 101°15'E 544
2°22'N 102°21'E 50

8 °10'N 124 °10'E 107
7°11'N 80°25'E 451
22°46'N 100°56'E 1380
18 °19'N 109 °12'E 23

17°58'N 102°37'E 170
11°20'N 107°24'E 125
26°08'N 80°06'W 1—5
23°40'N 99°11'W 600
16°44'N 93°09'W 640
22°45'N 82°50'W 565
25°52'N 80°29'W 1—5
27°06'N 80°15'W 1—5
25°38'N 80°20'W 1—5
18°51'N 103°37'W 950
18°12'N 67°06'W 103
18°12'N 67°06'W 103
10°31'N 61°25'W 10

10°27'N 61°17'W 63

1.3 B AER
2012 4F 12 H i f) , 7EHBFR 10 em Ab | 4wi [R] 5 Fp
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2 GE VG XU 44 FAHE R 9 el A ) M BR Ak 2 S 6 2= 0
) o R IR ST PR AR L EE R A HL
LN P K S m, A% NP K FEEANE,
1.4

LB RLE 20 RO R Rk = Sk U
RHLE L A K S AT = Hu R () 22 55, F 2013 4F 6,
8 9 HHME 3 ke (BH 1 H), %k 130d
Jo  EERRTE 10 F T B, B OLL- 3000C B T ARAY
(Li-Cor, Lincoln, NE, USA) MM, #tHFrE,
THE TR R s R T bm - RO S AR PR 1 A% (PR
ANEELT [ N EE RS8BTt &k 5 em BLER
PIAEL, B Je WSOR A AR AR , 4 M SEB0 %, 7E 60°C
HET 48 h, AL FRF-(FEHEEE 0.01 g) FREE
1.5 Giitoair

F— T BT 2250 (LR MR AR K2 560 KL

F10 DMARFEES 438 12 AN EFE AR 22 5
7R [ S R AR R S TR 7 P R AL A T
S HERR B IR A E e, 20— i T 2 57
BT RALE 10 DAGFEES 6 AN Hu AT BEAYAH
SR (RS R IR AR Y Bk K S B ER. H
Pearson % (one-tailed ) 435l 7347 T A= & Bk &1 L 45
BRI AR DG OC R . A Ui 43 i
4 SPSS 21.0(SPSS Inc. Chicago, IL, USA)
2 4R

512 AN E S HOFR A H, KHLE 10 AR B
FREERR & (F= M. F\, =4.695, P=0.043; Flifif.
Frpe=9.422, P < 0.001) 2K (= #l1, F , =
5.454, P = 0.030; FhHE: Fy ,, = 9.056, P <
0.001) S E (=M. F, ,,=15.848, P=0.001; b
s Fay 06 =2.251, P < 0.01)  GVEY & (77 4.
F,,=11.355, P=0.003; Fiff. Fyy ,5=7.991, P <
0.001) LM T (M F,,,=6.501, P=0.019;
FBE: Fa 0 = 5.039, P < 0.001) 434 7+ T
12.0% .8. 6% . 12.9% .25.3% 1 6. 8% , 22 5 113k .
FAOF-(E LB 2) o PR S0 E 45 R 3R W, K
PLF AR TR AR KR T - s Fp i (B 3) ., 5
FIREMY 6 AHHSCFIEMIEL, RHLEE 10 S ARFIEES:
BEC (=M. F, o, = 16.546, P = 0.001; Fj ff.
Fl155=2.095, P < 0.05) S F =
6.606, P=0.022; Fiff: F, 5,=5.832, P <0.001)
LM AR 7 L F, ,=11.145, P=0.019; FifF.
Fiyi=5.039, P < 0.001) 451 7+ 85 T 15.9%,
18.3%H1 8. 3% , 2= 5 ik L E/KF- (K1 4,18 5)

TKHLEE 22 A FIEE Y Lt LS HAE Y (r=
0. 186, P=0.003) F15 k% (r=0.272, P<0.001) i
FHIEME B53ZE(r=-0.022, P=0.379) Fkki
(r=0.003, P=0.484) MIEARBFE (F2),

F2 RHE 2 ANMEMNILHERSERERENEXE

Table 2

correlation ( one-tailed)

Correlations between specific leaf area and four growth traits in 22 populations of Chromolaena odorata according to Pearson

2 AT Yy 3B B MRS
Parameter Special leaf area Biomass Branch Number  Stem diameter Plant height
T s 2K
It fﬁ} ‘ Pearson *H?é?j& (r) 1 0.186 0.272 -0.022 0.003
Special leaf Pearson Coefficients (r)
area BEME (PR Significance (one-tailed) 0.003 0.000 0.379 0.484
FEAEL sample size (N) 218 218 218 218 218
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Fig.1 Differences in plant height, stem diameter, branch number, and total biomass between Chromolaena odorata plants from invasive

and native populations
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Fig.4 Differences in plant height, stem diameter, branch number, and total biomass between Chromolaena odorata plants from 10 invasive

populations and their six putative ancestral populations
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