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Table 1  Physical and Chemical characteristics

of the soil used in the study

Ngkg™") 1.07
(g/kg™) 1.62
Ngkg™") 2.47
(NH4"-N)/(mg-kg™) 10.23
(NO5-N)/(mg-kg™) 13.85
/(mg-kg™") 26.60
/(mg-kg™") 195.07
Ngkg™) 22.12

pH (soil: water 1 2.5) 7.37
(WHC)/ 352

1.2
29.2
155 C 50 ~85
15 22.0
cm 16.0 cm 20.0 cm
3.5 kg 1
4
7.5 cm
2
7.5 cm
2013 6
7 10d
3d 1
100 mL
2
1.3
70d
CAT
SOD
NBT , 2006
MDA Pro
, 2006
80d
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1.4
(RY) (de Wit, 1960)
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(CB)(Wilson, 1988)
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RY>1.0 a b
2

RY,<1.0 a b RYT 1
a P=0.004

RYT<1.0 RY A 1 P=0.003
RYT>1.0 RY¢ 1 P<0.05
RYT=1.0

CB>0 a b CBa 0 P<0.05
CB.=0 a b CB.<0

a b CB. 2
a Table 2 The relative yield (RY), relative yield total (RYT) and

SPSS, One-Way ANOVA: LSD Test

T
(SPSS, One Samples T Test) RY RYT
1 CB 0
2
2.1
F=30.531, P<0.05
2.31
274 282 151g 1
P=0.014
15.49%
P<0.05
86.83%
P=0.004
22.01%
P<0.05
44.81%
w 4.0 P ** OMono
ﬂg 3.0 . b 4 >:<>:<_.Mix
£ 10
&
0.0
R
Wk
Mono Mix:
0.05 * X
0.05
1

Fig.1 Total biomass per plant of A. adenophora and C. serotinum in

monoculture and mixture

competitive balance index (CB) of 4. adenophora

and C. serotinum in mixture

RY  RYT=RY,+RYc CB

A. adenophora  1.23+0.08*%  0.89+0.04* 0.80+0.09*
C. serotinum 0.55+0.03*  0.89+0.04*  -0.80+0.09*
* RY, RYc RYT 1 CB 0 P<0.05

Note: * : <1 (RYa, RY,) or different from 1 (RYT) or

0 (CB) at P<0.05 respectively

2.3

F=859.07, P<0.05

22.63 mmol-g’' FW 12.44

mmol-g" FW
P<0.05 17.96 4.68
P<0.05 45.03%
P=0.01 111.11%

F=28.126, P<0.05

1737 13.62 ug'g”
P<0.05 431 448 pgg’

P<0.05

21.59% 16.51%

F=38.375, P<0.05; F=

964.615, P<0.05

8.69 599.52 U'mg’
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Table 3 The physiological and biochemical properties of Ageratina adenophora and Chenopodium serotinum in monoculture and in mixculture

/(mmol-g'FW) nggh (U-mg") /(U-mg™)
22.63+1.13d 17.37+1.60b 6.25+0.58a 452.59+19.13b
1.26+0.18a 21.68+1.10c 7.96+0.50bc 52.95+3.66a
12.44+0.99¢ 13.62+0.66a 8.69+0.38¢c 599.52+34.59¢
2.66+0.16b 18.10+1.23b 8.41+0.35b 55.19+6.25a

P<0.05 SPSS  One-Way ANOVA LSD test
P<0.05
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Abstract: Alien invasive species Ageratina adenophora is a worldwide invasion weeds. The competitions between Ageratina
adenophora aand native species can casuse serious influence on ecosystem structure and succession, and result in larger economic
losses. Studied in this paper through the analysis of Ageratina adenophora compete with native species of Chenopodium serotinum
effect and physiological and biochemical characteristics, in order to investigate the competition mechanism of invasive species
Ageratina adenophora. A pairwise competitive design was used to evaluate the intra- and inter-specific competition interaction
between Ageratina adenophora and Chenopodium serotinum in a greenhouse experiment. By nitroblue tetrazolium photochemical
reduction method, ultraviolet absorption method, method of trichloroacetic acid and indene three method, respectively, to determine
the functional leaves of superoxide dismutase, catalase activity and content, praline content. Competitive effect and response were
measured as the relative yield (RY) and relative yield total (RYT) and competitive balance index (CB), and physiological and
biochemical properties for each target-neighbor species combination. The results show that the total biomass and RY and CB of 4.
adenophora were significant higher than those of C. serotinum, the CB of 4. adenophora were significant higher than 0, the RYT
was significant lower than 1. The total biomass of 4. adenophora in mixture increased significantly by 22.01% compared to those in
monoculture. However, the total biomass of C. serotinum in mixture decreased significantly by 44.81% compared to those in
monoculture. Anymore, the malondialdehyde content (MDA) and proline content (Pro) in the leaves of 4. adenophora in mixture
decreased significantly compared to those in monoculture, respectively. However, the MDA and Pro in the leaves of C. serotinum in
mixture increased significantly or showed no significant difference compared to those in monoculture. The superoxide dismutase
(SOD) activities, catalase (CAT) activity in the leaves of A. adenophora in mixture were significant higher than those in monoculture.
However, the SOD activities, CAT activity in the leaves of C. serotinum between in monoculture and in mixture were no significant
difference. Together, the relative competitive ability of 4. adenophora was higher than that of C. serotinum. In competition, 4.
adenophora showed stronger adjusting mechanism in the change of physiological and biochemical properties in the leaves compared
to C. serotinum, which may be a potential important strategy for A. adenophora. out-competed C. serotinum in mixture.

Key words: Ageratina adenophora; Plant invasion; Physiological and biochemical properties; Competitive response and competitive

effect



