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Effects of day and night warming on
growth and competitive ability of invasive alien plants

CHEN Baoming

School of Life Sciences / Guangdong Key Laboratory of Plant Resources, Sun Yat-sen University,
Guangzhou 510275, China

Abstract: There is an obvious diurnal asymmetrical warming around the world. Photosynthesis takes
place at daytime, while respiration occurs through day and night. Day and night warming may change
the balance between photosynthesis and respiration, consequently influencing plant growth. Invasive
alien plants usually have stronger resource capture ability and energy use efficiency relative to native
plants. What is the effect of day and night warming on the growth and competitiveness of invasive
plants? Thus, two invasive plants Bidens alba (also called Bidens pilosa) and Eupatorium catarium,
and a native plant Emilia sonchifolia were selected. The effects of warming on plant growth, biomass
allocation and inter-competition of invasive plants and native plants were studied. The results showed
that daytime warming significantly increased the total biomass and aboveground biomass of the two
invasive plants, while whole day warming significantly increased the total biomass and aboveground

biomass of the native plants. The root-shoot ratio of B. alba under whole-day warming was significantly
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higher than that under other warming treatments, while the root-shoot ratio of the other two plants was

the lowest under whole-day warming. Night warming and whole day warming promoted the inhibitory

effect of invasive plants on native plants. All three warming treatments reduced the competitive

response of the two invasive plants to E. sonchifolia, but the difference between different warming

treatments was not significant, indicating that the competitive response of native plants to E. sonchifolia

did not show significant competitor dependence.
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Table 1 Effects of species, day warming and night warming on the total biomass, aboveground biomass, underground biomass
and root-to-shoot ratio of invasive plants and native plants grown alone (results of two-way ANOVA)
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Table 2 Results of two-way ANOVA for effects of species pair and warming on the RII-total biomass,

RII-aboveground biomass and RII-underground biomass of invasive plants and native plants in mixed planting
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Fig. 2 Effects of warming on the competition between invasive plants and native plant Emilia sonchifoli
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