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The effects of habitat type and nitrogen deposition on the invasion of Hydrocotyle

vulgaris in wetland plant communities
QUAN Han, DONG Bicheng, LIU Lu, LI Hongli

School of Nature Conservation, Beijing Forestry University, Betjing 100083, China

Abstract; Biological invasions can have strong negative impacts on native biodiversity and ecosystem functions. Water level
and nitrogen deposition are important factors that can affect plant invasions in wetlands. Hydrocotyle vulgaris of the Apiaceae
family is a perennial herb introduced to China that can be established and multiplied rapidly in a variety of habitats.
Although it is considered highly invasive, few studies have tested the effects of habitat and nitrogen deposition on invasion
by H. vulgaris. We designed a greenhouse experiment to test the following hypotheses: nitrogen deposition promotes invasion
by H. vulgaris in both flooded and unflooded habitats ; and invasion by H. vulgaris affects the growth of native plants in both
flooded and unflooded habitats. Four perennial, herbaceous species were selected to measure the competitive effect of H.
vulgaris in wetland communities ; Pontederia cordata, Acorus calamus , Iris wilsonit, and Myriophyllum aquaticum. These are
among the most common species that co-exist with H. vulgaris in the XiXi National Wetlands Park. We assessed two levels
of invasion by H. vulgaris (present or absent) with two levels of flooding (water levels of 0 cm [ not flooded ] and 15 cm
[ flooded]) and two levels of nitrogen deposition (0 and 15 g N/m* as NH,NO,). We measured the stem length, leaf area,

numbers of leaves and nodes, and relative dominance of H. vulgaris; and the biomass and diversity of the other four plant
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species. Compared to the non-flooded treatment, the total mass, leaf mass, numbers of leaves and nodes, and relative
dominance of H. vulgaris were significantly lower in the flooded treatment. Nitrogen deposition significantly increased the
numbers of leaves and nodes in the unflooded treatment. Total mass of the other plant species combined and of P. cordata
and M. aquaticum individually were significantly greater in flooded than in unflooded treatments. Neither nitrogen deposition
nor the presence of H. vulgaris affected the biomass or diversity of the other four plant species. These results suggest that
invasion by H. vulgaris might not exert significant adverse effects on native wetland plant communities in the short term and
that flooding might decrease invasion by H. vulgaris. Control of the water level might also be a helpful measure to control H.

vulgaris invasion in wetlands.

Key Words: biological invasion; Hydrocotyle vulgaris; habitat type; nitrogen deposition; plant community
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F1 KBEERMETREALIENEEEERKEEERRAXNREES ANOVA 5347
Table 1 ANOVAs for effects of flooded and nitrogen deposition on growth, morphology and RDI of H. vulgaris

TEREE DR IR B A 45 AU KBS x AT
Traits Flooded (F) Nitrogen deposition ( N) FxN
(A) A3 Total mass/ g 5.64" 0.84™ 1.72™
HAEY B Root mass/g 0.001™ 0.09™ 0.66™
ZEA W) Stem mass/g 4.13™ 0.86™ 1.51™
AW Leaf mass/g 12.69 ** 0.98"™ 1.76™
%% Number of leaves 20.81 """ 3.95™ 5.29"
1A Leaf area/cm? 1.55"™ 1.12™ 0.94"™
S Petiole length/cm 0.038™ 0.174™ 0.859™
5 520 Number of nodes 19.95 *** 3.56™ 5.96*
(B) FAXHL A EE Relative dominance index 28.076 *** 2.723™ 537"

AR H Y R (1,20) s BEKF: = = = FIR P < 0.001; % = /R P <0.0l; %« FRP < 0.05;ns #/R P = 0.05
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Fig.2 The growth and reproduction traits of H. vulgaris under the treatments of habitat type and nitrogen deposition ( mean+SE)
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xR2 BEENE KEEEMATEN=ZABEERREENTDMEY EMER ANOVA 517
Table 2 ANOVAs for effects of H. vulgaris, flooded and nitrogen deposition on total dry biomass, diversity, evenness of artificial wetland

communities, and total dry biomass of each four species

A 5 AUk
PEAR I S
X H H. vulgaris Flooded g Hv x F Hv x N FxN Hv x F x N
Traits deposition
(Hv) (F) (N)
(A) BEEFEHR Community indicators
H:WiE Total mass/g o™ 31.08 """ 0.18™ 0.99™ 0.86™ 0.05™ 0.69™
ZAREPEFEEL Diversity of mass 0.02" 0.53™ 1.7 0.14™ 3.54" 3.11m 1.14™
(B) 4 FPHEY AP HE Total biomass/g
WREATE P. cordata 0.04™ 44,58 """ 3.97™ 0.79™ 0.02™ 3.96™ 1.75"
IKEH A. calamus 2.69™ 0.51™ 1.09™ 0.95™ 1.93™ 0.22™ 1.6™
AL 1 wilsonii 1.73™ 0.75™ 0.64™ o™ 0.67™ 4.37" 0.58™
LRI M. aquaticum 0.03™ 19.34 """ 0.04™ 0.06™ 0.04™ 0.25™ 0.28™

AR B A B EER R (1,40) , BEKF. + # % FIRP < 0.001; * #* F/R P < 0.01; * F/R P < 0.05;ns F/n P = 0.05

= RHEYIMKE == Uik
100 1.6
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B3 FHENE KEERMETRELE TREMEYEZER (TFHEARER)

Fig.3 Indicators of mass of wetland communities under the treatment of H. vulgaris. habitat type and nitrogen depsition ( mean+SE)
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Fig.4 Total biomass of each four wetland plants under the treatment of H. vulgaris, habitat type and nitrogen depsition ( mean+SE)
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B R A 1k A DL A, AR ST B PG 4 FhkE 4 20 B (R B 9 1 2R B i | 2 R PR AR BOT A A or 253K
N(H22) o AMRAE WL A7 38 = B s () S M 49N, DA —4F3% ( Erigeron annuus ) NAXZE )25 RHE P %
BLEFA AR, LGS BEAE — 422 B I (] P B S84 0> T X 98 [ 52 KM K 423 ( Centaurea cyanus ) Afz ™
M B AR S RGOS R I A Y] 3a BLOC 42 B AR = ORI RE 4% B2 SR T 7R3 T 2R A 12 BLLAR S RIE T
W, ARSI 93% Y AT ] — 25 1] R A 58 B 2451 B 55 A AR BLH A B A= 28 R SR A
L RAS .
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