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Effects of exotic plant Rhus typhina invasion on soil properties in different

forest types
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Abstract ; Rapid expansion of exotic invasive plants throughout the world is well acknowledged as one of the major threats to
biodiversity and ecosystem stability. Plant-soil interactions play an important role in plant competition and distribution, and
represent an important aspect of the invasion potential of exotic plants and ecosystem invasibility, one of the hot research
topics in vegetation and invasion ecology. Rhus typhina, an exotic large shrub or small tree introduced from North America
in 1959, was identified as a main afforestation species in Northern China. However, as its distribution keeps expanding, it
has been increasingly realized as a potential invasive species in local habitats. In the present study, we examined the
influence of R. typhina invasions in four different forest types on typical soil properties, including soil microbial community,
soil enzyme activities, and soil chemical properties. In April 2012, soil samples were collected from four different types of
forests ( dominated by R. typhina, R. typhina + Robinia pseudoacacia, R. typhina + Quercus acutissima, R. typhina +

Populus alba, respectively) in the Zhen Mountain, Yantai of Shandong Province. Subsequently, soil microbial community,
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soil enzyme activities, and soil chemical properties of each soil sample were analyzed in the laboratory. The results showed
that the invasion of the exotic plant R. typhina affected soil properties by (1) significantly increasing the amount of bacteria
and actinomyces, but not the fungi; (2) significantly enhancing the soil enzyme activities of urease and catalase, while
decreasing acid phosphatase; (3) accelerating the soil total C, total N, total P and nitrate N content, but decreasing the
ammonium N content. The elevated nitrate N content may be caused by the altered composition of soil microbial community
and the accelerating soil nitrification rate by R. typhina invasion. However, the ammonium N content was reduced after
R. typhina invasion, suggesting that R. typhina prefers to absorb and utilize ammonium N in the soil. Collectively, our
results strongly suggest that R. typhina can alter soil nutrient dynamics by modifying the composition of soil biota and the
activities of soil enzymes, which in turn alter the soil properties. All these changes may endow R. typhina advantages in
competition with native species during its establishment, inhibit native plants, and finally facilitate its invasion process in
the field. Both management of exotic plant invasions and the restoration of native invaded communities should be sufficient to
manage the effects of exotic plant species on the soil. This study has theoretical and practical implications for studying the

mechanisms underlying biological invasions and the risk-assessment and management of exotic plant R. typhina respectively.
Key Words: Rhus typhina L. ; biological invasions; soil microbial community; soil nutrients; soil enzyme activity
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Table 1 Environmental characteristics of different forest types

P

o SR i s st e
Forest types e Elevation/m Slope/ (°) Slope aspect/ (°) Soil types
and latitude
A + LR S Ak 37°31'49.8'N ) o
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Table 2 Effects of Rhus typhina invasion on soil microbes in different forest types

R AN/ (x10°) TR/ (x10%) EH/(x10%)
Forest types Bacteria Actinomyces Fungi
KAER+FBEIR MK R. typhina + Robinia pseudoacacia mixed forest 0.8£0.21b 7.4£0.56¢ 4.2+0.83a
KGR+ BRARIRZE AR R. typhina + Quercus acutissima mixed forest 1.4+0.21b 10.4£0.35b 4.5+0.61a
KIE +ER IR MK R. typhina + Populus alba mixed forest 1.2+£0.09b 10.8+1.35b 4.0+0.81a
KGR ELEHK R, typhina forest 2.6+0.26a 15.8+0.84a 2.8+1.02a

RPEUE AR, n=6, IR —F PR R FRERIRTE 5%7KF 25 5 .2 (SNK test)
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R3 NEMNEIFREHE T ELFERE R0
Table 3 Effects of Rhus typhina invasion on soil chemical properties in different forest types
R4 B A AR X AR
Total C/ Total N/ Ammonium N/ Nitrate N/ Total P/ Available P/
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

PRAY pH 18

Forest types pH value

SR+ IR S AR
R. typhina + Robinia pseudoacacia 5.94£0.03¢  20.2+0.9d 2.1+0.2¢ 6.51£0.42b  0.12+0.0l1b 491.5+63.3¢ 8.9+2.0a

mixed forest

KR+ BRAR TR SS bR
R. typhina + Quercus acutissima 5.95+0.03¢  25.1x1.6¢ 2.2+0.1bc 22.81+0.40a  0.03+£0.01c 594.8+37.5b 7.5+2.7a

mixed forest

JIER -+ E TR MK
R. typhina + Populus alba 6.71+£0.02a  27.2+1.9b 2.3+0.1b  4.15:£0.22¢  0.06+£0.02¢ 494.8+12.4¢ 6.3x1.5a

mixed forest
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