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Effect of Ageratina adenophora (Spreng.) and Flaveria bidentis (Linn.) invasion
on soil microbial community and Oryza sativa L. growth

LI Hui-Na, LIU Wan-Xue, WAN Fang-Hao

(Institute of Plant Protection, Chinese Academy of Agricultural Sciences; State Key Laboratory for Biology of
Plant Diseases and Insect Pests, Beijing 100094, China)

Abstract This study analyzed the differences in soil micro-ecology between alien invasive weeds and local plants to understand
impacts of alien invasive plant on soil ecosystem. Two invasive plant species [perennial Ageratina adenophora (Sprengel) and annual
Flaveria bidentis plants] and two native plant species (Digitaria sanguinalis and Salsola collina) were planted in a common garden,
in which the same soil from a non-invaded farmland was used to eliminate the effect of different soil minerals on the variations in the
four plant species. Then a greenhouse experiment was conducted to verify any effects of rhizospheric soil microbial communities of
two invasive plants on the performance of native plants. In the field experiment, soil nutrient, soil microbial community after three
months of plants growth were examined. Based on the common garden experiment, differences were noted in the effects of invasive
and native plants on soil micro-ecology. A. adenophora drastically increased soil available N (39.80 mgkg™), P (48.52 mgkg™) and
K. In particular, PLFA (phospholipids fatty acids) fingerprint spectrum suggested a higher increase in actinomycete contend in the
exotic plants soils than in the native plants soils. The increase in bacteria and fungi count was highest in 4. adenophora invading soils.
Pot feedback experiment showed that alien weed invaded soils inhibited the growth of Oryza sativa. O. sativa plant height increased
by 113% and 17% in sterilized F. bidentis and A. adenophora invaded soils compared with no-sterilized soils, respectively. The above
results suggested that F. bidentis and A. adenophora destroyed micro-habitats of invaded soils and created new micro-ecology envi-
ronment suitable for the growth of invasive plants by altering soil microbial communities.
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Table 1 Effects of different plants on soil available nutrients

Plant species Organic matter (gkg™") Available N (mg-kg ™) Available P (mgkg™") Available K (mg-kg ™)
A. adenophora 11.57£0.33a 39.80+1.10a 48.52+2.05a 157.6+6.16a
F. bidentis 11.19£0.71a 25.60+0.56¢ 30.73+3.18b 135.0+9.98b
D. sanguinalis 11.57£0.45a 28.49+2.28b 34.33+2.93b 145.8+4.78ab

S. collina 11.69+0.74a 30.80+3.10b 30.39+1.83b 109.4+6.80c

Control 11.59+£0.27a 26.69+0.58¢ 34.60+2.54b 139.4+7.58b

5% (Fisher’s LSD test) Different small letters in the same column indicate significant different at P <
0.05 (Fisher’s LSD test). The same below.

£2 TREMEYM LA S MR

Table 2 Effects of different plants on the quantity of cultivable soil microbe groups CFU-g'
Plant species Bacterium (x107) Fungus (x10%) Actinomycetes (x10%)
A. adenophora 9.7+0.15a 2.3£0.21bc 7.3+0.20b
F. bidentis 8.8+0.40ab 2.3+0.20bc 8.1+£0.20a
D. sanguinalis 7.9+0.70b 2.0+0.56¢ 7.5+0.65b
S. collina 6.3+0.82¢ 2.6+0.21ab 7.5+0.40b
Control 8.1+0.36b 2.2+0.30bc 6.6+0.25¢

®3 TREYIIRMEN PLFA 2
Table 3  Effects of different plants on phospholipids fatty acids (PLFA) contents of soil microenvironment  mol%

PLFA A. adenophora F. bidentis D. sanguinalis S. collina Control
12:0 0.82+0.02 0 0 1.30+0.03 1.10+0.03
14:0 1.64+0.05 1.64+0.06 1.37+0.07 1.62+0.05 2.03+0.05
14:0i 0.54+0.02 0.73+0.02 0.57+0.02 0 0.55+0.01
15:0a 3.34+0.03 4.97+0.04 4.29+0.04 6.10+0.03 4.66+0.04
15:0i 5.53+0.07 6.62+0.06 5.25+0.04 5.67+0.07 5.72+0.04
16:0 16.84+1.04 14.36+0.83 13.96+1.10 13.8840.95 14.45+0.96
10Mel6:0 5.51+0.08 7.66+0.16 7.73£0.09 7.44+0.13 6.71+0.11
16:0a 1.08+0.03 1.29+0.07 0 4.17+0.08 2.35+0.07
16:0i 2.81+0.09 3.30+£0.10 2.46+0.08 0 3.39+0.09
16:1w7¢c 6.97+0.16 4.58+0.08 3.94+0.07 3.96+0.08 5.12+0.08
16:1 20H 1.65+0.08 1.65+0.14 2.15+0.05 2.82+0.06 1.63+0.04
16:1W5C 4.75+0.13 4.04+0.10 6.16+0.14 2.55+0.05 2.72+0.06
17:0a 2.76+0.03 3.32+0.04 3.66+0.06 5.79+0.13 4.56+0.08
17:0cy 1.34+0.02 1.85+0.04 2.27+0.02 1.91+0.03 1.62+0.02
17:0i 1.99+0.05 2.15+0.04 1.86+0.04 2.08+0.06 2.25+0.06
17:1W8C 1.45+0.03 1.75+0.04 1.77+0.02 1.8440.08 1.98+0.07
10Mel7:0 0.62+0.02 0.72+0.02 0.48+0.01 0.75+0.02 0.71+0.02
17:1a w9c 1.92+0.19 0 0 0 0
10Me 18:0 2.10+0.03 2.34+0.02 1.54+0.02 2.05+0.03 2.25+0.02
18:00 3.83+0.04 3.96+0.10 3.30+0.11 5.49+0.14 4.94+0.12
18:1W9C 12.10+0.21 9.66+0.14 7.66+0.13 10.06+0.23 8.55+0.13
18:1w7¢c 10.21+0.20 8.65+0.14 6.75+0.13 7.50+0.11 6.37+0.12
18:3W6C (6,9,12) 0.88+0.02 0.75+0.02 0.64+0.01 0.69+0.01 1.14+0.02
18:2w6,9¢ 9.42+0.06 5.61+0.08 4.56+0.07 6.44+0.08 4.95+0.08
19:0cyW8C 3.42+0.12 4.7240.09 3.79+0.09 6.28+0.13 6.03+0.12
20:00 0.73+0.02 1.04+0.03 1.04+0.03 1.41+0.02 1.31+0.04
2.4 84.8%,
3 , 2 ,
, , , 2

60.7%,
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