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Effect of differing levels parasitism from native Cuscuta australis on invasive

Bidens pilosa growth

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

Abstract ; Biological invasions have severe impacts on the composition and function of natural ecosystems. Biological control
may be a potential method to effectively control invasive species, especially using the native biocontrol agents. Cusuta spp.
species are parasitic plants and were verified as potential biological control agents. Bidens pilosa L. ( Compositae), an
annual forb native to South America, commonly invaded subtropical south-western China. C. australis ( Convolvulaceae) ,
native to China, is a holoparasitic plant. Here we aimed to find out whether Cuscuta spp. species are verified as potential

effective biocontrol agents on the invasive plant Bidens pilosa or alternatively and whether they induce compensatory growth
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in B. pilosa by testing the effects of differing levels of parasitism from the native parasitic C. australis with invasive B.
pilosa. B. pilosa parasitized by one, two and three sections of C. australis stem with 15 c¢m length were taken as parasitism
intensity at I, II and Il level, respectively. Parasitism by C. australis significantly decreased B. pilosa growth. The
biomass of parasitic C. australis at the highest level ( Il ) was significantly higher than those at the two lowest levels ( |
and II ). The above-ground biomass, below-ground biomass, total biomass, height and canopy diameter of B. pilosa
parasitized by C. australis at the two highest parasitism levels ( Il and Il ) were significantly lower that those at the lowestI
level of parasitism ( I ). The leaf area, root length and root volume of B. pilosa at Il level were significantly lower than
those at [ level, while the root volume at Ill level were significant higher than those at II level. In addition, parasitism by
C. australis significantly decreased the relative growth rate (RGR) and net assimilation rate (NAR) of B. pilosa. RGR of
B. pilosa at the highest level (Il ) were higher than that at the second highest level ( Il ) without statistical significance.
The cumulative biomass of B. pilosa parasitized by C. australis at the highest parasitism ( Il ) was significantly higher than
at the second highest parasitism ( I ) , which was closed to that at the lowest parasitism level ( I ) but still lower than that
in the control. This suggested an undercompensatory growth strategy of B. pilosa parasitized by C. australis at the highest
parasitism level (Il ). Thus, the native parasitic C. australis could be used as a potential biocontrol agent to control

invasive B. pilosa. But the optimal intensity of parasitism is important and necessary if biological control is to be effective.
Key Words: Bidens pilosa; Cuscuta australis; parasitic plant; invasive plant; compensatory growth
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Fig. 1 Parasitic status of Cuscuta australis under different parasitic intensity
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Table 1 NAR and RGR of Bidens pilosa L. under different parasitic intensity

A AR Xif HE a1 AT Al
Parasitic intensity Control Parasitic [ Parasitic [ Parasitic [l
A%t A2 4 4% RGR (mg/d) 82.95 £2.62A 69.13 +4.8B 48.08 + 8.66C 53.21 £6.82C
Helil A3 # NAR (mg-d~'»m™?) 0.10 +0.032a 0.093 = 0.0098b 0.066 = 0.010¢ 0.064 = 0.0098¢

ARIKREFRFR AAREEEES,P=0.01, RA/NGFHFR A BEEES,P=0.05
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Table 2 Cumulative biomass of Cuscuta australis and Bidens pilosa L. under different parasitic intensity

AFEE IR X IR a1 ZFE ZA
Parasitic intensity Control Parasitic 1 Parasitic Il Parasitic Ill
=i A A A He =N
=ITRETS Sk i e 2.01+0.54
Initial biomass of Bidens pilosa L.

3 24 =N
RLTEYE g . 0 5.0120.99A 4.85+1.37A 8.61x1.258
Biomass of Cuscuta australis
=n AR e
. +9é%+$m ‘JT%E/AD 22.32+1.70A 14.95+2.07B 8.12+1.94C 9.67+1.84C
Final biomass of Bidens pilosa L.

{8} =N

FRENR g 20.31+1.70A 17.94+1.82AC 10.96+2.76B 16.28+2.82C

Cumulative biomass

ARG FREFRR LA B #1255, P=0.01
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) 5 RS2 40 (o ) A4 (1) RV Y (R A K P B i ) oA, DB AR P M A K 4 Ry 3 RS 1)
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