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Effect of Invasive Plants (Conyza sumatrenss and Alternanthera philoxeroides) on Soil Carbon and Nitrogen
Processes
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Abstract; Alien species invasion has become one of the three global environmental problems due to its tremendous effects on community
structure and ecosystem function. Recently, many studies have devoted to documenting the impact of exotic plant invasions on ecosystem
processes. To examine the effects of alien plants invasion on soil properties and soil processes, we collected rhizosphere soil samples under
invasive plants, Conyza sumatrensis (Cs) and Alternanthera philoxeroides( Ap), and the neighboring indigenous species, Digitaria sanguinalis
(Ds) in a deserted paddy field. The results showed that alien invasive plants relative to neighboring indigenous plants increased soil organic
carbon and nitrogen contents. Compared with the Ds, the soil organic carbon content, total nitrogen, nitrate and ammonium contents were in—
creased by 106%, 63%, 97% and 71% for the invasive Cs, and 27%, 97%, 94% and 243% for the invasive Ap, respectively. Soil microbial
carbon and nitrogen biomass were increased by 123% and 225% for the Cs, and 225% and 339% for the Ap, respectively. Under similar labo—
ratory incubation conditions, soil mineralization and denitrification rates were increased by 210% and 100%, or 380% and 80% due to the Cs
or Ap invasion relative to the Ds, respectively. In contrast with the Ds, soil CO, emission and N,O emission rates were as high as 1.9~2.3 and

2.2~2.6 times for the Cs and Ap, respectively. Similarly, the Cs and Ap invasion significantly increased rhizosphere soil enzyme activity and
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nitrification rates. Therefore, the results of this study revealed a significant shift in soil properties due to alien plants invasion. Soil carbon and

nitrogen process was substantially facilitated, which may create a positive feedback as a consequence of alien plants invasion.

Keywords:Aliernanthera philoxeroides; Conyza sumatrensis; invasive species; soil process; soil carbon and nitrogen process
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Figure 1 Soil micro—biomass carbon, nitrogen and C/N
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Table 1 Physico—chemical properties of the test soil

ZEi7 W k2 S pH Organic C/g-kg?  Total N/g-kg?  NHi-N/mg-kg? NO;~N/mg-kg™ TRA L C/N
Ds thig+ 6.24 14.7C 1.42¢ 9.64B 17.7C 10.4
Cs g+ 6.78 30.3A 2.31b 19.0A 30.3B 13.1
Ap it 6.43 18.8B 2.81a 18.7A 60.8A 6.7

#:A.B.C 3% P<0.01 KFEFBE;a.b.c AT P<0.05 KPR BEH,
Note:A,B and C stand for significant difference at the level of P<0.01;a,b and ¢ stand for significant difference at the level of P<0.05.
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Figure 2 Soil enzyme activity ratio of invasive and native species. (The value of enzyme activities of the native plant species was normalized to be 1.)
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mineralization process
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Figure 4 Dynamics of nitrate nitrogen during denitrification process
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