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Effects of nutrients on the growth of the parasitic plant Cuscuta australis R. Br.

ZHANG Jing"?, LI Junmin®, YAN Ming" "
1 School of Life Sciences, Shanxi Normal University, Linfen 041004, China
2 Institute of Ecology, Taizhou University, Linhai 317000, China

Abstract ; Interspecific interactions at different trophic levels play important roles in the structure and dynamics of
communities. Studying such multitrophic interactions at the individual level could help to better model complicated
interactions across trophic levels at the community level. Parasitic plants are one type of consumer that interacts with other
species at different trophic levels in natural communities. Bidens pilosa L. ( Compositae), an annual forb native to South
America, has invaded subtropical south-western China, where it is now common. Cuscuta australis ( Convolvulaceae) , a
holoparasitic plant, has been identified as a potential biological control agent of such invasive plants. Here, we conducted a
common pot experiment to investigate how fertilization of host plants indirectly affected the growth of parasitic plants and the
possible mechanisms related to the growth, biomass allocation patterns, and light-resource capture abilities of the hosts. The
number of coils around the stems of the host plants, the number of haustoria, and the relative cover of C. australis on
fertilized B. pilosa were higher than on non-fertilized B. pilosa. Fertilization significantly increased the vegetative biomass,
reproductive biomass, and total biomass of C. australis, but had no significant effect on the reproductive mass ratio. The
biomass of leaves, stems, roots, total biomass, leaf mass ratio, specific leaf area, and relative chlorophyll content of the
fertilized host were significantly higher than those of non-fertilized hosts, but the root/shoot ratio and root mass ratio were
lower than those of the non-fertilized host. The vegetative biomass, reproductive biomass, and total biomass of C. australis

were significantly positively correlated with the biomass of the roots, stems, leaves, total biomass, leaf mass ratio, relative
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chlorophyll content, and specific leaf area of the host plant and significantly negatively correlated with the root/shoot ratio
and root mass ratio. Our results suggested that fertilization could improve the light-resource usage and allocation of biomass
to photosynthetic organs of invasive plants, which could result in rapid growth of these invasive hosts ( producer) and thus

indirectly promote the growth of parasitic plants ( primary consumer) .

Key Words: nutrient; parasitic plant; Cuscuta australis; Bidens pilosa L. ; growth
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Fig.1 Effect of fertilization on the growth of parasitic Cuscuta australis
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Table 1 Correlation between the biomass of parasitic Custuca australis and the traits of host Bidens biplosa L.

PR ERGE YR A BEAR A SRR
Traits Vegetative biomass Reproductive biomass Total biomass
ML Leaves biomass 0.941** 0.967 ** 0.985**
257475 Stems biomass 0.827 ** 0.901 ** 0.900 **
AP Roots biomass 0.748 ** 0.826"* 0.821**
JEYIR Total biomass 0.899 ** 0.950 ** 0.958 **
HRIEE L Root/shoot ratio -0.790 ** -0.764** -0.794"*
A4 i LE Teaf mass ratio 0.686 " 0.649 " 0.680 "
2L Stem mass ratio -0.021 -0.002 -0. 009
HRA ¥ Lt Root mass ratio -0.791"* -0.767* -0.797 **
FEIF AL Specific leaf area 0.825** 0.917** 0.910**
AN -4 2 55 4 Relative chlorophyll content 0.729** 0.677" 0.714**

* RN AT B AFAE R E MRS P<0. 055 + + FORAIRAL B2 MAA7ERY 8 #1225+, P<0. 01
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