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Increased nutrients enhance the growth and competitive
ability of invasive populations of Bidens frondosa
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Abstract ; In order to explore the potential of Bidens frondosa to become invasive, we tested the growth and competitive

response of B. frondosa by planting four introduced populations of B. frondosa alone and together with the native congener
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B. biternata under three nutrient levels. The results were as follows: (1) When grown alone under high nutrient,
B. frondosa had significantly higher values for plant height, branch number and total biomass compared with those grown
under low nutrient. The reproductive ratios of all the populations under low nutrient were significantly greater than those
under high nutrient except for Jiangsu Population. When grown with four populations together, the competitive responses
of the growth parameters of each population of B. frondosa under high nutrient were significantly lower than those under
low nutrient, indicating that this invasive weed was suppressed less under high nutrient compared with that under low
nutrient conditions. (2) Under all nutrient conditions, Guangxi and Jiangxi populations significantly grew higher and had
a greater total biomass than Hebei Population. Guangxi Population had the highest number of branches among the four
populations when grown at low, medium and high nutrients [ (12+0.86), (16.83+0.95) and (21.83+1.14),
respectively |. The reproduction ratios of Hebei Population grown under low and high nutrients [ (47.33+3.29)% and
(25.74 £2.82)%, respectively | were significantly greater than those of Guangxi Population when grown under
comparable conditions [ (30.92+1.78)% and (19.77+1.22) %, respectively]. In addition, the competitive response of
total biomass were significantly greater for Hebei Population (—=0.51£0.04) than for Guangxi Population (-0.35+0.06)
under medium nutrient. The competitive response of reproductive biomass of Hebei Population (—0.46+0.03) was also
significantly greater than that of Guangxi Population (—0.28+£0.07) under medium nutrient. Our results indicate that
nutrient addition can enhance the growth and competitive ability of B. frondosa, there are variations in the growth and
competitive response among the introduced populations, and increasing nutrient and gene flow among populations may

enhance the potential risks of invasion by B. frondosa, the results will help to predict the invasion risk of alien plants.

Key words: Bidens frondosa, invasive population, growth, competitive response, nutrient
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K1 MHE FLEETHMERAMNAIRAEE
ERKNESMENIW (F-E)
Table 1

interactions on the growth and competitive

Effects of population, nutrient and their

response of Bidens frondosa ( F-value)

Tl

5t

\7‘ siabl Population  Nutrient Populationx
anable df=3 df=2  Nutrient

df=6

= 66.46%%% 214,85+ (.364

Plant height

SRR 33.25%%% 42,938k ].965%

Branch number

JENGSE /A 15.88 %% 234 69%+% 2.32%

Total biomass

FHIL 5.78%%  27.30%%* 2.89%

Reproductive ratio

ok R ) 3 4 0.7 5.78%%  1.104

Competitive response of pant height

ISR SE 4 ) 137 12.97%F%  0.962

Competitive response of branch number

VAR ) 5 4 2.96%  34.55%F%  0.434

Competitive response of total biomass

TG Ay i (5 L 2.81%  24.66%%%  0.457

Competitive response of reproduction

L *FRRE R B F (* 0.01<P<0.05,%* 0.001 <P<0.01 %% P<
0.001)

Note ; * indicates significant differences (* 0.01<P<0.05,** 0.001<
P<0.01, *#** P<0.001)
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Fig. 2 Effects of nutrient on the competitive response of invasive populations of Bidens frondosa
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