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Niche characteristics of the invasive plant Ageratum conyzoides and its commonly

associated weeds
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Abstract: According to the hypothesized mechanism of biological invasion, which is based on traditional niche theory,
niche differentiation between alien species and native species is the key to the success of invasion and the damage it causes.
Ageratum conyzoides L. is a malignant invasive species that is spreading rapidly in southern China. In order to understand
the ecological relationships between A. conyzoides and native weeds in the community and to explore the possible mechanism
of A. conyzoides invasion and its harmfulness, an investigation of the weed community was carried out in southwestern
Zhejiang Province (28°06'—28°44'N, 119°32'—120°08'E) from 2014 to 2016. A total of 109 plots (1 m X 1 m) and
286 plant species were investigated in the following habitats: roadside, abandoned farmland, streamside, and open forest.
For each plot, all aboveground plant material was harvested, classified, and weighed according to species. In addition,
slope, aspect, and altitude of the plot as well as the rate of sunshine arriving at the plot were measured. Moreover, pH value

and the contents of total nitrogen, alkaline nitrogen, effective phosphorus, available potassium, and organic material in
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superficial soil (0—10 cm depth) of each plot were tested. Levin's niche breadth, Pianka's niche overlap, probability of n-
dimensional niche overlap, and interspecific correlation coefficients of A. conyzoides and 16 common native weeds were
calculated, and a canonical correspondence analysis ( CCA) was conducted. The resulis showed that (1) the degree of
niche overlap between A. conyzoides and common native weeds was significantly higher than that between any two native
weeds, due to the largest niche breadth of A. conyzoides. (2) The Pianka niche overlap index between A. conyzoides and
common native weeds was in the middle or lower level of 0.04—0.296. (3) The probabilities of n-dimensional niche overlap
of common native weeds with A. conyzoides were significantly higher than those of A. conyzoides with common native weeds.
(4) A. conyzoides was distributed in the central region of a CCA ordination chart, which indicated that A. conyzoides was a
mesophilic species; moreover, exotic weeds (including A. conyzoides) and native weeds were fully mixed in the ordination
chart, which indicated that there was no obvious specialization of exotic species relative to native species; and (5) there
were no significantly interspecific negative correlations among the 17 common weed species; only 7 species pairs showed
significantly positive correlation, and most species did not correlate with each other. In general, the weed community in the
rural areas of southwestern Zhejiang Province is unstable, with relatively sufficient resources and low niche overlap among
species. Low competition resistance from native plants and large niche width of A. conyzoides lead to extensive and serious

invasion of A. conyzoides in the rural area of southwestern Zhejiang Province.

Key Words: invasive plants; native plants; niche breadth; niche overlap; ordination
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Table 1 The occurrence frequency of common weed species in rural area of Lishui and their average relative abundance in communities they

are present

P Y B SN 2 AR

No. Species Frequency Average relative abundance Growth form
1 FEFW] Ageratum conyzoides 81 0.236 B
2 T+ EhfE Digitaria ciliaris 64 0.064 —AFE
3 BRTE3E Acalypha australis 52 0.010 B
4 44 Eleusine indica 48 0.038 —AEE
5 TEKIBE Cyperus iria 41 0.012 B
6 B4R Justicia procumbens 39 0.019 —AEE
7 B3 5 Oxalis corniculata 39 0.001 ZHEE
8 RN Ek Phyllanthus urinaria 38 0.004 —AEE
9 FERFENT Microstegium vimineum 34 0.083 —AEA
10 ANNEE Clinopodium gracile 30 0.014 ZAEA
11 8 B 5 Commelina communis 30 0.046 —AEA
12 S K ERIA Kyllinga brevifolia 30 0.004 ZAEE
13 WM Panicum bisulcarum 29 0.103 G
14 W Setaria viridis 27 0.041 —AEE
15 ) 2538 SR B Mazus miquelii 25 0.003 ZAEA
16 TCHEL Polygonum pubescens 25 0.147 —AE
17 Je3% Solanum nigrum 25 0.042 —AEE
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