
 

Researchers reveal dynamics and potential
mechanisms of secondary invasion after
control of invasive plant
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Fourteen types of mixture communities were established in an abandoned field
at Wuhan Botanical Garden, Chinese Academy of Sciences, in central China
(30.15°N, 114.30°E). Each community included the target invader Ambrosia
artemisiifolia, one of 14 nontarget invaders (Abutilon theophrasti, Ageratum
conyzoides, Amaranthus retroflexus, Aster subulatus, Bidens frondosa, Conyza
canadensis, Conyza sumatrensis, Dysphania ambrosioides, Oenothera biennis,
Paspalum urvillei, Physalis peruviana, Phytolacca americana, Solidago
canadensis, and Trifolium repens) and four native species (Solanum nigrum,
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Chrysanthemum indicum, Aeschynomene indica, and Digitaria sanguinalis).
There were 16 plants in each plot, including six seedlings of A. artemisiifolia,
two seedlings of one species of the 14 nontarget invaders and eight seedlings of
native plant species (two seedlings per species). Seedlings within each plot were
regularly spaced on a four-by-four grid 25 cm apart from each other. Graphical
illustration of the community (a) and the artificial community conducted in the
field (b) with nontarget invader C. canadensis. Credit: New Phytologist (2023).
DOI: 10.1111/nph.18878

Secondary invasion refers to the proliferation of non-target invaders
following efforts to suppress or control dominant target invaders. It is
common in invasive plant management in ecosystems that harbor
multiple non-native species. To date, secondary invasion has become a
serious obstacle to ecosystem recovery. However, little is known about
the dynamics and potential mechanisms of secondary invasion.

Researchers from the Wuhan Botanical Garden of the Chinese Academy
of Sciences have evaluated the secondary invasion and the invasiveness
of 14 non-target invaders after control of dominant target invader
Ambrosia artemisiifolia by biocontrol agent Ophraella communa in two
consecutive years.

Their study was published in New Phytologist on March 14.

The results showed that secondary invasion occurred for all tested non-
target invaders, but their abilities to invade (secondary invasiveness)
differed among non-target invaders and varied with time since
management.

The researchers found that important drivers of secondary invasiveness
were phylogenetic relatedness between the target invader that was
managed by biocontrol and the non-target invaders, as well as the non-
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target invaders' functional traits with competitive advantages. However,
the importance of these two drivers also varied with time since
management.

This study is the first to apply the theories of phylogenetic relatedness
and functional traits to investigate secondary invasiveness following
management of the dominant invader. It provides valuable insights to
predict and manage secondary invasions to restore native communities
more effectively.

  More information: Changchao Shen et al, Dynamics and mechanisms
of secondary invasion following biological control of an invasive plant, 
New Phytologist (2023). DOI: 10.1111/nph.18878
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