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Allelopathy and light acdimation characteristic for Ageratina adenophora seedlings

grown in mar- made communities

WANG Jus Feng'*, FENG Ye Long" > (1. Kuwming Division, Xishuangbanna Trepical Botanical Garden, Chinese Academy f Sciences, Kunming
650223, China; 2. College ¢ Life Science, Hebei Unwersity, Baaling 071002, China). Acta Ecologica Sinica, 2006, 26( 6) : 1809~ 1817.

Abstract: As one of the most noxious plant invaders in China, Ageratina adengphora (Sprengel) R. M. King & H. Robinson not
only severely threatens the biodiversity security and but also leads to huge economic wsts to the wuntry. To simulate the natural
environments, A. adenghora was grown together with 4 receiver plants, Chranolaena odorata( L. ) R. M. King & H. Robinson,
Bidens pilosa L. Ageratum conyzoides L. and Gynura sp. respectively, to set-up four types of man-made communities. In half of
the communities activated carbon was used to absorb allelochemicals, and in turn to eliminae allelopathy between plants. In this
way allelopathy and irradiance acclimation charaderistics of A. adenophora were studied separately, and their relationships with
invasiveness were discussed.

Afier growing with A. adengphara for more than three months, C. odorata, A. comyzoides, B. pilosa and Gynura sp. in
communities with activated carbon did not show any significant difference with the plants of the same species in communities
without adivated carbon m all of the morphological and physiological parameters measured in this study. These results indicated
that in the early phase of invasion A. adenophora did not affect its neighbors by allelopathy. In contrast, A. adengphaa were
affected in few traits by the receiver’ s allelochemicals. C. odoraia reduced its basal diameter; B. pilosa reduced ts leaf
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numbers but increased its height; Gynura sp. reduced its ascorbae peroxidase activity. At early invasion stage, A. adenophora
seedlings were located in the lower layer in all of the four types of miaosms constructed in this study, so irradiance around them
was weak. A. adenghora could adequately acclimate to the light environments in the communities. Twelve parameters measured
in this study were significantly associated (p < 0.05) with the light intensiies that A. adengphara encountered in the
communities. A. adengphara could tolerate weak light environments. Wih the inarease of light intensity A. adenphaa’ s
maximum net photosynthetic rate, adivity of superoxide dismutase, the ratio of chlorophyll a to b, taal plant biomass, total leaf
area, basal diameter, numbers of leaves and branches increased, while its specific leal area and specific stem length decreased.
These morphological and physiological changes made it possible for A . adenghora to keep leaves energy balance and to shade-out
its neighbors in high lght environment. We attributed A. adengphora’ s invasiveness to its remarkable light acclimation ability,
especially to its shading-out effed on native plant species in high light environment.

Key words: Ageratina adenphara; allelopathy; light acclimation; invasiveness; man-made communiy
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2.2 4

2.3

2 4
Table 2 The influence of index of light received by leaf and all elopathy on the 4 parameters that affected s gnificantly by activated carbon in Ageratina

adenophora
Index of light received by leaf With or without activated carbon
F P F P
I Basal diameter in treatment | 8. 041 * 9.557 *
il Plant height in treament III 0. 008 N 12. 577 ok
m Number of leaves in treatment [II 7. 876 * 11. 655 ok
v APX activity in treatment [V 0. 000 N 7.398 *
) ) 1 4 N
SRk p< 0.05 p< 0.01 I 1 v 1 Oneway ANCOVA was carried out for

the 4 parameters significantly influenced by activated carbon in table 1. During the analyses, the activated carbon treatment was used as fixed factors and index of
light received by leaf as ce-variance. N indicates non-significant difference beaween treatment and control, while, * and * * means significant difference at
p< 0.05and p< 0.01 levels respectively. See table 1 for treatment 1 , Illand IV

w175 1 3R With activated carbon
—— EiEH: R Without activated carbon

E A b B cc

B 045 I 0.45 - a

ot b a
o b a
gl_l‘...‘ a
§§ 030 . 0.30 | b b

= a
T3 .
Eio0as [ 2 a 0.15 |

»

3

: I ]

0 0
I 0 m W I I m W

AbP Treatment

1
Fig.1 Index of light received by leaf n Ageratina adengphaa mixed with different species
A :B ; + (n=6);
(p< 005,LSD B [ 11 w 1 A represents the index of light received by leaf of A . adenghora nvolved
in physilogical and biochemical parameters determination; B represents the index of light received by plant, in A. adengphaa involved in grovth related
paraneters determination; The data were mean+ S.E. of 6 replicates; Different letters indicate significant difference (p < 0 05, LSD test) among treaments;

See table 1 for treament [ , I, Il and IV
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, (One-way
ANOVA, 4 ,n= 47) , 12 ,
(F= 6.929, p< 0.001) (F= 5.227,p< 0.01) b (F=
8.129,p< 0.001) (F=3.064,p< 0.05) (F=5.176,p< 0.01) (F= 5584, p<

0.01)
(F=6.530,p< 0.001)

0.35
( 2H) ( 2
20 R
v ;v? 00
M g 15 — OO < oé) %
= LS o
RE 10 = °
% 3 %
Kg 5 °yZ608x+80s
I8 o A R2=0258%
0 N I I I E—
. Ary=819%+127
£ 20 | R=0226"* |,
@E 16 1
~ = o
g 12
5 R
s 81 Mf
g 4 FE ° %P 0 ©
0 I I I I E—
10 - y=2.84x+3.70
L gl R=0246 ©
8 o
ga 6 - o2 Q>°§° - S
8 %0
My 4 2
172}
ﬂg , L
I
() S Y S S —|

0 0102 030405

(2
( 2D) ( 2L)
Pl 15
gbg 2F °
SEE 4| o o
REAIr & ¢ B @
< &) & <
§Q E 6 %
SIob- € _
E2E 3L y=5.50x+5.16
-ﬁﬂ R B RZ:0_289***
O £
o 0.48 - »=037x+0.50x+
0.49
E 042+ = R2=0'257**o
[+] o
ﬁ 0.36 - %’? o ©
go.so— ® 05 &°
8
i__H 024 4 F
0 S Y A N RN |
L 200 7y —8633x +13.50
% 160 | R>=0.224%*
2 o
ﬁus 120 | R o B
&
'E_“.; 80 o i %
o
E 40 —J Og ;%ogo
oL— 1 1 1

(F=4.78,p< 0.01)
(F=11.997, p < 0. 001)

2

0 0102 030405

(F=6.180,p< 0.001)

-

o 40
3
= 35
O
2 30
2
g 2.5
ﬁ 2.0
0
£ 025
&
g 0.20 |-
S 015
s
= 0.10
1=
& 005
L)
30
1]
2 24
£ 18
&5
By 12
Ry 6
=]
E o
Z

(F=9.251,p< 0.001)

(F=9.434,p< 0.001) ,

< [
)

) Q

B0 @
% 330

<o

o y=068x+274
Cc  R2=0439%%

IS [ S S E—

[ y=0.089x + 0.034

R2=0.150%**
® o
% 00 3
T o 2

oF o
FG °°%oo&
o
T R A N

r y=19.57x-5.19
I R2=0.384%** 4

32 Y6453 Index of light received by leaf

L 1 1 1
0 0102 030405

LEr AR SLA(cm?/g) #k#& Plant height (cm)

Lb 2K SSL (cm/g)

150 - y=-206.33x2 + 281.40x -
12.43
120 | R2=0.361*
Yo
9 | S 0%
oS, Py
60 -  FTge o
<
30 » D
oL+ 1 1
800 [y = —164.41x + 538.99
600 R =£‘110*
0-. [+] Oo &)O
(&)
400 |- M
200 -
H =
0 Y I I N |
100 [ y=-43.20x + 68.40
R2=0.268*
80 o e
o <
60 - -~ ©% @
s
B ©% ¢ 9
20 | o°g°
L o]

oL 1 11
0 0102 030405

Fig. 2 The relationships between index of light received by leaf and other parameters influenced significantly by imradiance in Ageratina adenqhaa

s

B

(R?)

’

p< 0.05,p< 0.01, p< 0 001

1 Allelopathic effeds were excluded. Regression equation, coefficent of determmation (r2) and ANOVA

results were shown; * | * * and * * * means significant association betw een the dependent and independent variables at p< 0 05 p< 0 0l, p< 0 001

levels, repectvely; See table 1 for all abbreviations
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[6]
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[ 17,25

[26] 9

[28

[27]

- ( 2 . 10% (D,
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Pmax ( 2) D) ) 9

, 4%~ 100% 1
/ ( R/ FR) .
R/FR [D]
[17, 2] ( 2) , .
[17,25]
, ( bioassays) ,
[6~ 8]
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