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Abstract

Aims  Soil nitrogen (N) availability is the most limiting factor for terrestrial plant growth, and global N deposi-
tion can improve the soil N availability. Fast growth may be a general trait of successful invaders, so learning how
N addition affected the growth and competitive ability of three Centaurea stoebe populations is conductive to
forecasting the plant invasion risk under N deposition.

Methods We conducted an experiment simulating N deposition at Chengdu, in which three populations from the
invasive forb C. stoebe and one native species Poa pratensis were subjected to two treatments: N addition and
ambient. In our study, C. stoebe populations and P. pratensis were planted alone or together, and we determined
plant height, leaf area and biomass.

Important findings In the absence of competition, N addition promoted the growth of C. stoebe populations,
thereby improving their invasive potential to a certain extent. So under the condition of competition, we found
that N addition obviously enhanced the competitive effects of C. stoebe on P. pratensis, particularly interspecific
root competition. The competitive ability of different populations performed similarly in response to N addition.
These results preliminarily suggest that N deposition may increase the potential invasion risks of C. stoebe popu-
lations by improving their competitive ability.

Key words nitrogen deposition; invasive plants; competitive effects; competitive responses; relative interaction
intensity
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Fig. 1 Plant height and total leaf area of three Centaurea stoebe populations under two N regimes (mean + SE). *, p < 0.05; **, p < 0.01.
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Table 1 Effects of populations, N addition and their interactions on indicators

e R T A FEE A I

Source of variation Population N addition Population x N addition
p F p F p F

Pk Plant height 0.005™ 5.881 0.529 0.402 0.032" 3.679

HTEA Leaf area 0.296 1.245 <0.001" 16.658 0.023" 4.072

Hh -A=45 Aboveground biomass 0.293 1.256 <0.001" 13.463 0.336 1.112

H R A Belowground biomass 0.147 1.986 0.025" 5.308 0.177 1.789

MAEYrE Total biomass 0.225 1.534 0.002" 10.206 0.246 1.441

T4 30 1 e 4 30N 0.086 2.581 0.700 0.150 0.552 0.600

Competitive effects based on aboveground

FE Tt 45 00 35 G e S 0.789 0.238 0.527 0.407 0.383 0.978

Competitive responses based on aboveground )

BTN B 1 SE 4 RN 0.231 1.510 0.023 5.506 0.145 2.005

Competitive effects based on belowground

FE T4 R 45 ) 35 G v S 0.913 0.092 0.569 0.329 0.208 1.622

Competitive responses based on belowground

BT B A T U8 0.086 2.581 0.509 0.443 0.484 0.737

Competitive effects based on total biomass - n

BT B4R SE A N <0.001 11.215 <0.001 13.667 0.268 1.354

Competitive responses based on total biomass

* p<0.05, ** p<00L.
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Fig. 2 Change of biomass of three Centaurea stoebe popula-
tions under two N regimes (mean + SE). *, p < 0.05; **, p <
0.01.
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Fig. 3 Competitive effects and responses based on the aboveground, belowground, and total biomass of three Centaurea stoebe
populations under two N regimes (mean + SE). *, p < 0.05; **, p < 0.01. RII, relative interaction intensity.
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tion intensity.
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