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Abstract Interaction between invasive plant and soil microbial community is an important aspect to understand the plant
invasivibility and susceptibility of receptive communities as a result studies on effects of plant invasion on soil microbial
community and physical and chemical properties are becoming increasingly important to explore the effects of plant invasion
on ecosystem and the underground soil biota related invasion mechanism. In present study soil microbial communities were
analyzed using PLFAs  phospholipids fatty acids method and 11 different soil physical and chemical factors were
measured following Ageratina adenophora invasion. Compared to non-invaded site and native plant site invasion of A.

adenophora modified soil microbial community composition. It was most noticeable that A. adenophora increased soil fungi
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azotobacteria and ammonia oxidizing bacteria but significantly decreased actinomycetes and denitrifying bacteria. Soil
organic carbon NO, -N NH, -N available P and available K content were most abundant in heavily invaded site while
soil total K and pH value were lower than non-invaded site. Soil fungi azotobacteria and ammonia oxidizing bacteria were
significantly associated with most of the measured soil physical and chemical properties. The results indicate that A.
adenophora changed soil microbial communities especially the soil nutrition transition related soil microbe groups probably
creating favorable soil environment to benefit itself. Modification of soil biota is an important part of A. adenophora invasion
process and the invasion-induced changes of soil microbial community may lead to high soil available nutrition abundance

through which A. adenophora gains its superority in competition.

Key Words Ageratina adenophora soil microbial community soil physical and chemical properties soil nutrition exotic

plant invasion
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1 4
Table 1 Plant growth status in the sampling sites
Site type Coverage of native Coverage of Density i Palnt height m
plants % A. adenophora % No. of plants/m

I Heavily invaded area 3.1 67.2 21.6 1.16

| Newly invaded area 45.8 20.3 13.2 0.37

I Non-invaded and bare area 1.3 0.1 0.14 0.2

v Native vegetation 52.5 0 32.5* 0.22*

* v These two figures represented the density and height of native plants
2.2
32.5 mg/’kg  39.3 mg/kg

3.6 2.1 2.3 1.4
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pH
2 *
Table 2 Effects of Ageratina adenophora invasion on soil chemical and physical properties
pH . - .
Soil property pH value Organic C Total N NO; -N NH, -N Total P
¢/kg o/kg g/kg mg/ kg mg/ kg
. 5.8+0.4b 62.7+7.7a 4.7+0.4a 32.5+4.8a 39.3+3.2a 0.6 £0.07a
Heavily invaded
. 6.0+0.1b 51.4 +4.9b 4.5+0.4a 13.7+1.0b 21.3 +1.8¢ 0.6 +0.03a
Newly invaded
. 6.6 +0.3a 47.8 £3.4bc 4.2+0.6b 9.1+0.9¢ 18.7 +2.7¢ 0.6 +0.02a
Non-invaded and bare area
. . 6.4 +0.5a 43.1+4.5¢ 4.4 +0.4b 14.4 +2.1b 28.1+3.1b 0.6 +0.05a
Native vegetation
% %
. Available P Total K Available K ) v Water holding
Soil property Water content .
mg/kg ¢/kg mg/kg capacity
0o 4.7+0.3a 3.6+0.4b 39.6+2.8a 24.6 +2. 1a 18.4 +1.8a
Heavily invaded
. 2.2+0.1b 4.2+0.3a 21.7+1.1b 23.1+2.4a 16.8 +1.0a
Newly invaded
1.4 +£0.08¢ 4.1+0.5¢ 19.4 +3. 24.9 £1. 17.2 1.
Non-invaded and bare area +0.08¢ 0.5a 9-4£3.0c 9xl.6a 7.21.3a
. . 2.2+0.2b 3.8 +0.3ab 18.1+2.9¢ 25.3x1.1a 17.7 +1.5a
Native vegetation
* + 5% Fisher' s LSD test ~ Values are mean + SD. Different letters in

the same column indicate that means are significantly different at P <0.05 Fisher' s LSD test

2.3
4 4 1
4
1 71 45
59 61 32 4 16:0 18:1w9c
Sum 5 48.3% 28.4%
38.0% 35.3%
2.4
2.2 3.6 1.4 5.8 8.8 3.3 1.7
2.6 1.9 4
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Table 3 Comparison of soil microbial fatty acids in four sampling sites
%
Percentage of plentiful fatty acids %
Fatty acids Average kinds of fatty acids

16:0 18:1w9¢ Sum 5 *

Heavily invaded 71 15.46 7.62 5.33

Newly invaded 59 21.31 10.48 6.16
Non-invaded and bare area 45 23.73 15.25 9.28
Native vegetation 61 19.55 9.08 6.71

#Sum 5 =18:2w6 9¢ +18:0 ANTE

/g *

Table 4 Effects of Ageratina adenophora invasion on the quantity of cultivable soil microbe groups CFU/g

x 107 x 10? x 104 x10°
g . . x10* x 109 x10° e . Cellulose-
Soil microorganism Bacterium . . Denitrifying Ammonia .
Fungus A(:tlnomycetes Azotobacteria . T . decomposmg
bacteria oxidizing bacteria .
bacteria
L 7.3 +1.46b 14.6 £2.34a 1.2 +£0.37¢ 39.6 +7.08a 2.6 £0.72d 10.2 +1.63a 4.6 +£1.52a
Heavily invaded
. 15.1 +£3.58a 6.5+1.47b 2.8 +0.23a 10.9 £1.34b 4.1+0.42¢ 7.4 +1.33b 4.1+1.62a
Newly invaded
. 1.2 £0.09¢ 2.5+0.42¢ 1.7 £0.36b 4.5+1.7lc 7.1+0.81b 3.1+0.55¢ 3.5+1.28a
Non-invaded and bare area
12.4 +1.63a 8.5+1.62b 1.4 £0.33¢ 15.3+3.43b 14.4 +2.48a 5.3 +1.64b 3.8 +1.006a

Native vegetation

=+

5% Fisher’ s LSD test ~ Values are mean = SD  Different letters

in the same column indicate that means are significantly different at P <0.05 Fisher' s LSD test
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Fig. 1  Effects of Ageratina adenophora invasion on soil microbial
communities
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Table 5 Correlation coefficient between soil microbe groups and soil physical and chemical factors

Soil properities Bacterium Fungus Actinomycetes  Azotobacteria DNB AOB CDB
pH  pH value -0.326 -0.695** -0.012 -0.593 %" 0.387 -0.633*" 0.063
Organic C 0.136 0.744 -0.233 0.677 " -0.196 0.504 * -0.146

Total N -0.107 0.316 -0.200 0.401 0.281 0.376 0.227

NO; -N -0.155 0.703 ** -0.414 0.881 " -0.519" 0.634 " 0.131

NH, -N 0.347 0.872"" -0.193 0.814 " -0.781*" 0.720** 0.007

Total P -0.392 0.464 " -0.524" 0.392 0.053 0.480 " 0.076
Available P -0.150 0.863 " -0.380 0.860 ** -0.282 0.778 ** -0.058

Total K 0.290 0.328 0.311 0.288 -0.371 0.052 0.308
Available K -0.025 0.814"" -0.096 0.883 " -0.660 "* 0.738 ** 0.096

Water content -0.082 0.217 -0.156 0.374 0.173 0.347 0.342

Water holding capacity -0.510" 0.100 -0.369 0.303 -0.120 0.398 -0.164

Pearson Pearson correlation analysis %  # = 0.05 0.01 indicate the correlation is

significant at 0. 05 and 0.01 level 2-tailed DNB

Cellulose-decomposing bacteria

12 14

Myrica faya Ait.

35 36

PLFA »

Denitrifying bacteria AOB

Ammonia oxidizing bacteria CDB

25

24 33 34
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