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Abstract: [Objective] Disturbance and nitrogen deposition are important environmental factors influencing
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communities in wetland invaded by Alternanthera philoxeroides are relatively lacking. This study was to
explore the short-term effects of disturbance, nitrogen deposition and wetland plant communities on A.
philoxeroides invasion, which established a strong theoretical support and practical foundation for the
physical control of A. philoxeroides and the restoration and reconstruction of wetland vegetation.
[Method] In this study, invasive plant 4. philoxeroides and four wetland plant communities, including
Myriophyllum aquaticum, Scirpus validus, Iris wilsonii and Lythrum salicaria were selected as the subjects.
And three-factor control experiments were designed for invasive plant disturbance (no disturbance,
simulated herbivory, mowing), nitrogen deposition (no nitrogen addition and with nitrogen addition), and
native plant competition or not (only A. philoxeroides modes, and A. philoxeroides and wetland plant
communities composed by 4 plant species). [Result] Simulated herbivory and mowing had significantly
reduced the growth and reproduction traits, including the relative growth rate based on biomass, plant height
and node number of A. philoxeroides. And mowing had a greater impact than simulated herbivory. The
growth rate of biomass, stem length and internode numbers of 4. philoxeroides was negative under mowing,
the compensation index of biomass, stem length and ramet numbers of A. philoxeroides was significantly
lower than those of simulated herbivory treatment, but there was insufficient compensation. Furthermore, the
wetland plant community significantly reduced the indexes including root, leaf, total biomass, leaf number,
stem length and branch number of A. philoxeroides. However, nitrogen deposition only significantly affected
the compensation coefficient of A. philoxeroides branching. Except for leaf number and branching
compensation coefficient, there was no significant interaction between disturbance and nitrogen deposition
on plant communities in the wetland invaded by A. philoxeroides. [ Conclusion] Simulated herbivory and
mowing are not conducive to the invasion of A. philoxeroides to a certain extent, and have a strong
inhibitory effect on the growth and recovery of A. philoxeroides with the increase of interference intensity.
Nitrogen deposition does not significantly affect the composite indicator of A. philoxeroides. The local
wetland plant community can inhibit the invasion of 4. philoxeroides to a certain extent. Combination of the
disturbance and nitrogen deposition only has a significant effect on the compensation coefficient of number
of leaves and number of ramets, but has no significant effect on the wetland plant community invaded by A.
philoxeroides.

Key words: Alternanthera philoxeroides; compensation; simulated herbivory; mowing; relative growth rate
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Tab. 1 Effects of disturbance, nitrogen deposition and wetland plant community on growth traits of A. philoxeroides

g e . Tk £ 3 i3
= [\ .—Aé g N . . o .
#i# Index iR Secondary index Disturbance (D) Nitrogen deposition (V) Community (C) DXN DxC NxC DxNxC
A=Y & Root biomass 25497 0.885 12.881" 0449 1.174 0.020  0.697
- Z W) 8 Stem biomass 68.514" 0.289 3.952 0236 2701 0.191  0.123
Vg
Biomass A4 Leaf biomass 52.331° 0.395 18.869™" 0.265 7.982" 0.001 0.123
AW & Total biomass 66.938™" 0.423 9.733" 0.231 4457 0.064  0.138
I Fr # Number of leaf 131.223™ 0.734 19.582"" 3.4657 9.794™ 1465 0459
51 K: Internode length 6.862" 3.129 3.419 0.882 0482 0.069  0.190
K. Fe ks M . e
ik&.ﬁ 7% Number of internode 148.776 0.170 0.503 1121 0.090 0.369  0.207
Growth index
25K Stem length 357.447 1.922 18.329™ 0221 0454 1566  0.995
73 K% Number of ramet 71.112" 0.137 7.802" 2438 72717 0.137  0.157
A K%
EWE*‘W R 568.727"" 2.684 23.474™ 0312 0.682 0.669  0.669
RGR of biomass
A HAR T A KR "
x 27
I,{;ﬁ?{[‘ti-[ﬁffx . RGR of leaf number 223.261 0.482 21.877 2.608 52477 1.692  1.692
clative grow e . s
rate (RGR) ZERAR A R 568.727"" 2.684 23.474™ 0312 0.682 0.669  0.669
RGR of stem length
AT K
RGR of intermode number 184.376 0.054 0.676 0.876 0.138 0200  0.200
LR AME R 5L Biomass CI* 58.763™" 1.717 4.981" 0.198 0.004 0.663 0264
M REL s
Compensation LK AMEE R EL CI of stem length 257.899 0.495 0.006 0.017 0334 0019 0722
index (CIL DEBAME R % . . -
D o B A 101.221 7.746 22.956 7.474" 8.822" 2278  0.315

CI of ramet number

e B A FE, bR B RN, "RRP <0.05, "RIRP <0.01, "TRARP < 0.001. af s B 2 BUM B e 4. . Notes: the data are
F values, and the bold mark indicates significant. “ means P < 0.05, " means P < 0.01, ™" means P < 0.001. a means data has been converted from

logarithmic data. The same below.
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Tab. 2 Effects of disturbance and nitrogen deposition on the biomass of wetland plant communities

Wi H Item 4 Y& Biomass D N DxN

KEY)E Total biomass 0.047 0.174 0.381

K BEY Whole community Hb_E A=) Aboveground biomass 0.104 0.001 0.277
bR A& Underground biomass 0.435 0.490 0.304

KEY)E Total biomass 0.086 0.885 0.050

WEIRIE Myriophyllum aquaticum Hu 498 Aboveground biomass 0.050 0.548 0.015
bR A& Underground biomass 0.826 1.815 0.276

KMEY)E Total biomass 0.352 0.885 0.050

HAES T Iris wilsonii b A=) Aboveground biomass 0.613 0.645 0.148
bR A& Underground biomass 0.454 1.068 0.268

KMEY)E Total biomass 0.473 0.477 0.520

TR Lythrum salicaria Hb_E A=) Aboveground biomass 0.582 0.914 0.448
bR A& Underground biomass 0.285 0.074 0.527

Y& Total biomass 0.607 0.158 0.332

JKZ. Scirpus validus Hi b AE#) B Aboveground biomass 0.224 1.954 1.419
HbF A4 ¥ & Underground biomass 0.564 0.001 0.133

VE: B NP . Note: data is F value.
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Fig. 7 Effect of disturbance, nitrogen deposition and wetland plant community on the total growth indexes of A. philoxeroides
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