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Table | Summary statistics of the growth and number of Rhus typhina

plants in young Pinus thunbergii plots (area: 9m?) with different extents

of invasion by R. typhina.
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mEAR 49 103 7.85 5.4
TEEAR 25 56 25 2.8
BIEAR 17 48 1.9 1.9
RAR 0 0 0 0

2.2 X1 pH KEIE
IER AR BEAR - e pHA R H, SR 25 575
AR EE,

6.4 4

6.3 4

pH{I

6.24

T T T T T T T '
NS LN RUEPNG A

RAR . BEAMZ . TEAR, EEARBRYM D JIER 1
BEGTIR0% . 30%. 50%~70%. 90%LA |-
E1  REWAENEEZEX RS T EpHER I
Fig.1 Effects of different Rhus typhina invasion extents into young Pinus

thunbergii forests on soil pH
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Fig.3 Effects of different Rhus typhina invasion extents into young Pinus

thunbergii forests on soil total nitrogen content
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Fig.4 Effects of different Rhus typhina invasion extents into young Pinus
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Fig.5 Effects of different Rhus typhina invasion extents into young Pinus

thunbergii forests on soil ammonium nitrogen content

0.8 +

0.6

Wi 2% % )(mg.kg')
- &
— o

0.4 4

0.2

0.0

ES iu -’W&'{l)\ 3 i ;"4")\1'2‘ iy /QI)\{'L
RAR . BEAMZ . TEAR, EEARBRYM D JIER 1
BESTIIA0%. 30%. 50%~70%. 90%LA |-
E6 MERARNEREEIBMLSHT TEFUBSENZN
Fig.6 Effects of different Rhus typhina invasion extents into young Pinus

thunbergii forests on soil available phosphorus content
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Effects of Rhus typhina invasion into young Pinus thunbergii forests on soil
chemical properties
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Abstract: Exotic plant invasions severely threaten ecosystems and the environment. Successful invasive plants often promote their
competitive ability and invasiveness through altering soil chemical properties. In recent years Rhus typhina has become one of the
invasive woody plant species in North China. The monodominant communities formed by R. typhina through vegetative propagation
have extremely threatened biodiversity and ecosystem functioning. In this study, we examined the influence of R. #yphina invasion
into young Pinus thunbergii forests on soil chemical properties. In April 2011, soils were collected under young P. thunbergii forests
with R. typhina invasion by different extents in the Zhen Mountain, Yantai of Shandong Province (coverage of R. typhina reached
0%, 30%, 50% to 70%, and above 90% under non-invaded, slightly invaded, moderately invaded, and severely invaded plots,
respectively), and their chemical properties were analyzed in the laboratory. The results showed that R. typhina invasion significantly
elevated soil nitrate nitrogen with values ranging from 0.63 mg-kg™ in non-invaded plots to 0.98 mg-kg™' in severely invaded plots,
increased available phosphorus contents with values ranging from 0.589 mg-kg' in non-invaded plots to 1.189 mgkg' in
significantly invaded plots, reduced the content of soil ammonium nitrogen from an initial value of 9.25 mg-kg™' in non-invaded plots
to 2.97 mg-kg! in severely invaded plots, but did not significantly influence the soil pH, total nitrogen and organic matter contents.
That reduced ammonium nitrogen content due to R. typhina invasion may be attributed to enhanced capabilities of plant absorbance
and utilization on soil ammonium nitrogen. Concurrently, the elevated nitrate nitrogen content might be a result of increase in soil
nitrification rate caused by R. #yphina invasion. Moreover, R. typhina invasion elevated the soil available phosphorus, indicating R.
typhina could be able to meet its needs of growth through activating and decomposing soil phosphorus compounds. The present
study suggests that the influence of R. #yphina invasion on soil chemical properties, in combination with its own adaptive traits, may
be one of the ecological mechanisms elucidating its successful invasion and rapid expansion.
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