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Comparisons of Growth and Quantitative Defense Compounds between Plants
from Invasive and Native Populations of Chromolaena odorata
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( 1. Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223; 2. Gradu-
ate Univesity of Chinese Academy of Sciences, Beijing 100039)

Abstract The evolution of increased competitive ability hypothesis predicts that invasive plants may reallocate
the resources formerly used for defenses to grow and reproduce in responses to enemy release in introduced ran -
ges, contributing to increased competitive abilities and therefore to invasiveness. To explore the roles of evolution
in invasion success of noxious Chromolaena odorata, eight invasive and eight native populations were compared
at two nutrient levels in a common garden in terms of growth and quantitative defense compounds such as tannin,

total phenolics, hemicellulose and cellulose. The results indicated that plants from invasive populations showed
lower hemicelllulose concentrations in leaf and stem than plants from native populations at both nutrient levels.

Plants from invasive populations exhibited lower leaf cellulose concentration at high nutrient level but higher leaf
and stem phonolics concentrations at lower nutrient level. Plants from invasive and native populations were not
significantly different in total biomass at both nutrient levels. Thus, we concluded that C. odorata may not evolve
to increase growth in introduced ranges, while showing genetically based changes in quantitative defense com-
pounds. The decreased hemicellulose and cellulose concentrations in plants from invasive populations of C. odo -
rata are likely to be associated with the evolutionary responses to the lack of specialist enemies in introduced ran -
ges, while the increased total phenolics concentration may help C. odorata defend generalist enemies in intro -
duced ranges.

Key words Chromolaena odorata; biological invasions; EICA hypothesis; growth; quantitative defense compounds
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1
Table1 Information on the studied populations of C. odorata
Hb A Site £ Latitude 2% Longitude 4K Elevation( m)
%23, F T St Andrew, Jamaica N 18°02° W 7643’ 750
PE2E, Wi £ % Ponce, Puetto Rico N18°11’ W 6651 300
Ty, W % 2% Manati, Puerto Rico N 18°47’ W 6647 50
JE 7 i Fh B LR /R 42 HL B 1 2 Pinar del Rb, Cuba N22°45’ W 8250 570
Native population SRR, 4B Bk M, 25 [ Miami, Florida, USA N25°38’ W 8020 3
BHFIR, 4% BN, 22 E Collier, Florida, USA N25°52" W 8029’ 3
A7 95 TR, %8 % B, £ [E Broward, Florida, USA N26°08’ W 80906 3
T, 1% ik, 3£ Martin, Florida, USA N 27 06 W 80°15’ 3
JFi %, 4 Vientiane, Laos N17°58’ E 102 %37’ 170
=3I, #§ 7, ' [E Sanya, Hainan, China N18°19’ E 109 °12’ 20
2%, # B Nshe An, Vietnam N19°03’ E 104 %53’ 60
O\ HiL R @4, z 8, FE Menglun, Y unnan, China N21°56’ E 101 15’ 540
Invasive population ey, 77, 1 [H Puer, Yunnan, China N22°46’ E 100 %56 1380
B5*, )7 74, ' Nanning, Guangxi, China N22°51" E 108 09’ 70
B fa, 76, 1 E Baise, Guangi, China N23°53’ E 106 38’ 140
5, 7, [ Jingdong, Yunnan, China N24°17 E 100 50 1260
2.2
2
2.1 2.2.1
TEARAN S FR R, KL AR Fh AN S5 7= Hofh TEARAT TR 0 R, CALE N R A 7= 1
FEREYE B2 S AN E 2 iR E R & L FREE T A T E B R, LR EREIKE
A (p< 0.001) (K1) WLE 8 7 8 ( p <0.001) (E 2) »
1201 1200 g
9% f 9% f I l
c c I l
g 7t wg 72t
N E ] E
5 3
= 48Ff mm 48Ff [
o] °
[ =
u} ﬂ ﬁﬂ 24+ Hi
0 3 ﬁ ’II n lII n 0 o e 4
FiEE Population Fh#f Population
1 (a) (b) ( ) ( ) EAERR G T £

PR o I] AR P HEL AR F R N RIS = R R T M HR AR . IRE T E T A R (o) PoHL F) L, =1.480, P =0. 244, F0EE F, o
=1.707, P =0.077; (b) J"H#LF, |, =1.239, P =0.284, fffif F, o =1.023, P=0.443.
Fig.1 Total biomass of plants from invasive ( black bars) and native ( white bars) populations of C. odorata growing

under low ( a) and high (b) nutrient levels Nawow bas depict means ISE for each population; two thicker bars in the center are means
1SE for each region using the means of each population as replicates. Results from nested ANOVA: ( a) range Fy 14 =1.480, P =0.244, population
Fiy@ =1.707,P=0.077; ( b)range F; , =1.239, P =0. 284, population F' ¢, = 1. 023, P =0.443.
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Fig.2 Leaf tannin concentration in plants from invasive ( black bars) and native ( white bars) populations of C. odo-

rata growing under low (a) and high (b) nutrient levels Narrow bars depict means + SE for each population; two thicker bars in

the center are means + SE for each region using the means of each population as replicates. Results from nested ANOVA: (a) range F, |, =

1.018,P =0.330, population F\y s =2.392,P =0.010; (b)range F, , =0.306,P =0.589, population F\, ¢ =0.620,P =0.838.
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Fig.3 Leaf (a,b) and stem (c¢,d) phenolics concentrations in plants from invasive ( black bars) and native ( white
bars) populations of C. odorata growing under low (a,c) and high (b,d) nutrient levels Narrow bars depict means + SE for
each population; two thicker bars in the center are means + SE for each region using the means of each population as replicates. Results from nes-
ted ANOVA; (a) range,F, 4 =13.047,P =0.003; population,F , ¢ =3.869,P =0.000; (b)range,F, ,, =0.109,P =0.746; population,
Fiyg =1.616 P =0.100; (c)range,F, ;, =7.728,P =0.015; population, Fi; ¢ =7.044,P =0.000 and (d) range, F; ;, =0.629,P =

0.441; lation, F', ¢ =2.287,P =0.013, . il . .
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Fig.4 Leaf (a,b) and stem ( ¢,d) hemicellulose concentrations in plants from invasive ( black bars) and native ( white

bars) populations of C. odorata growing under low (a,c) and high ( b,d) nutrient levels Narow bars depict means ISE for

each population; two thicker bars in the center are means ISE for each region using the means of each population as replicates. Results from nested

ANOVA: (a) mange, F; , =9.322, P = 0.009; population, F}, 4, =3.209, P =0.001, ( b) range, F, ,, =5.094, P=0. 040; population, F ¢, =

1.752,P=0.068. (c) range, F'y 4, =14.203, P =0. 002; population, F}, 4o =1.002, P =0.463 and ( d) range, F; , =8.851, P =0.010; popu-

lation, Fy ¢, =1.490, P =0.142.
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3.139, P =0.097, F#E Fy, o, =0.832, P =0.633; (d) P Hi F , =1.073, P =0.317, FiBEF,, ¢, = 1. 061, P =0. 409,

(a,b) (¢, d)

Fig.5 Leaf (a, b) and stem (c,d) cellulose concentrations in plants from invasive ( black bars) and native ( white bars)

populations of C. odorata growing under low (a,c) and high ( b,d) nutrient levels

Narrow bars depict means 3SE for each

population; two thicker bars in the center are means ISE for each region using the means of each population as replicates. Results from nested ANO-

VA: (a) mange, Fy ,=0.448, P =0.514; population, F', 5, =1.621, P =0.09, (b) range, Fy 1, =5.694, P =0.032; population, F'y ¢, =2.

453, P =0.008. (c) range, F; , =3.139, P =0.097; population, F', 4, =0.832, P = 0.633 and (d) range, F, , =1.073, P =0.317; popula-

tion, 4 6; = 1. 061, P =0.409.
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