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Abstract ; [ Background] Bidens alba and B. pilosa var. radiata ( Compositae) are native weeds from tropical America, that have re-
cently invaded roadside, cropland, waste ground etc. in South China, causing losses to local agriculture and the environment. Mech-
anisms facilitating their invasion are not well understood. We conducted comparisons between these two alien weeds and their native
congener, aimed to know better the invasive ability and invasiveness. [ Method]Morphological and growth parameters, biomass and
its allocation, the duration of reproductive phase and seed production per plant, as well as phenotypic plasticity index of B. alba and
B. pilosa var. radiata were measured and compared to those of the native congener B. biternata, grown under different soil nutrient
levels. [ Result] Most growth parameters except the duration of reproductive phase and seed production per plant had no significant
difference between two alien weed and native weed under low soil nutrient level. At high soil nutrient level, the total leaf area as
well as specific leaf area, leaf area ratio, duration of reproductive phase and seed production of B. alba were significantly higher than
those of native B. biternata. However, the total leaf area, specific leaf area, total biomass and relative growth rate of alien weed B.
pilosa var. radiata were significantly lower than those of B. biternata under high soil nutrient levels. The plasticity indexes of plant
height, total leaf area, specific leaf area, total biomass, leaf area ratio, relative growth rate, mean leaf area ratio and seed production
in B. alba were higher than those either in B. biternata and in B. pilosa var. radiata. Most plasticity indexes were similar between in B.

pilosa var. radiata and in B. biternata. [ Conclusion and significance ] B. alba was an alien weed with strong invasive ability. Long re-
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productive phase and high seed production in B. alba and B. pilosa var. radiata which were different from those in native weed B. bit-

ernata, were some of the important characters for invasiveness. This research provide evidence for revealing the invasive mechanisms

and influence factors of B. alba and B. pilosa var. radiata, as well as provided basic data for prediction and control of invasions.

Key words: Bidens alba; B. pilosa var. radiata; B. biternata; growth characters; plasticity; invasiveness
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Table 1  Results of a two-way ANOVA analysis of the species (n=3) and nutrient levels (n=2)
on traits of B. pilosa var. radiata, B. alba and B. biternata
W o YE < e
PR Trait Species Nutrient level Species X nutrient P2
F P F P F P
ki Plant height/cm 1.984 0.159 66.093 0.000 * 1.986 0.159 0.76
43K %4 Branch number 17.718 0.000 * 155.769 0.000 * 7.718 0.003 * 0.90
ST A Total leaf area/cm® 19.427 0.000 * 176.363 0.000 " 14.376 0.000 * 0.91
F T 25.391 0.000 * 68.616 0.000 * 14.291 0.000 * 0.86
Specific leaf area/(cm? + g™!)
AW Total biomass/g 7.568 0.003 * 180.591 0.000 * 4.082 0.030 " 0.90
HIAE &L L Root biomass ratio/ % 0.878 0.429 37.648 0.000 * 1.713 0.202 0.64
224yt Shoot biomass ratio/ % 0.329 0.723 19.401 0.000 * 0.448 0.644 0.47
A& Leaf biomass ratio/ % 0.272 0.764 1.330 0.260 0.934 0.407 0.14
T FL Y Leaf area ratio/ % 10.614 0.000 * 28.509 0.000 * 3.029 0.067 0.70
MR A e % 6.091 0.007 * 128.030 0.000 * 0.758 0.480 0.86
Relative growth rate/(g - g™ - d™!)
AR & 4.879 0.017* 2.283 0.144 0.503 0.611 0.35
Net assimilation rate/ (g « em ™2 +d ")
SE AR 9.110 0.001 " 24.252 0.000 * 2.882 0.076 0.67
Mean leaf area ratio/ (m? + kg™!)
it rran| 390.234 0.000 * 1.226 0.279 0.584 0.565 0.97
Duration of reproductive phase/d
FhF =&/ % Seed production 105.554 0.000 * 118.632 0.000 * 41.501 0.000 * 0.95

TFRERBE (P<0.05) .

P values with * indicate significant difference at P <0.05.
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Fig. 1  Morphological traits of B. pilosa var. radiata, B. alba and B. biternata grown under different soil nutrient levels
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Numbers are mean, n =5 in all measurements; H: high nutrition level, L: low nutrition level; Different capital letters

indicate significant intra-specific differences under different soil nutrient levels, and different lowercases

indicate significant inter-specific difference under the same soil nutrient level (P <0.05).
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Fig.2 Biomass and biomass allocation of B. pilosa var. radiata, B. alba and B. biternata grown under different soil nutrient levels
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Numbers are mean, n =5 in all measurements; H: high nutrition level, L: low nutrition level; Different capital letters
indicate significant intra-specific differences under different soil nutrient levels, and different lowercases

indicate significant inter-specific difference under the same soil nutrient level (P <0.05).
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Fig.3  Growth traits of B. pilosa var. radiata, B. alba and B. biternata grown under different soil nutrient levels
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Numbers are mean, n =5 in all measurements; H: high nutrition level, L: low nutrition level; Different capital letters
indicate significant intra-specific differences under different soil nutrient levels, and different lowercases

indicate significant inter-specific difference under the same soil nutrient level (P <0.05).
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Fig.4 Duration of reproductive phase and seed production of B. pilosa var. radiata, B. alba

and B. biternata grown under different soil nutrient levels
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Numbers are mean, n =5 in all measurements; H: high nutrition level, L low nutrition level; Different capital letters

indicate significant intra-specific differences under different soil nutrient levels, and different lowercases

indicate significant inter-specific difference under the same soil nutrient level (P <0.05).
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Table 2 Phenotypic plasticity index for traits related to the morphology and growth in B. pilosa var. radiata,

B. alba and B. biternata grown under different soil nutrient levels

] ¥A:FEEL Plasticity index

TP HFAE Plant trait SRR = LR AL I R
B. biternata B. pilosa var. radiata B. alba
ki Plant height/cm 0.30 0.32 0.50
A3 %8 Branch number 0.68 0.61 0.60
B Total leaf area/cm? 0.78 0.71 0.83
LT L Specific leaf area/(cm? - g~ 1) 0.31 0.22 0.53
Y Total biomass/g 0.66 0.62 0.71
MRAY)H . Root mass ratio/ % 0.36 0.56 0.33
ZEHEY)E H Shoot mass ratio/ % 0.20 0.20 0.29
A& Leaf mass ratio/ % 0.08 0.03 0.18
H T FR L Leaf area ratio/ % 0.32 0.24 0.42
AN A2 4 B F Relative growth rate/(g - g=' - d™!) 0.29 0.31 0.34
%[k % Net assimilation rate/(g » em ™2 - d 1) 0.07 0.18 0.03
SE4 B Mean leaf area ratio/ (m?® - kg ™!) 0.22 0.13 0.32
BHE 2 Duration of reproductive phase/d 0.002 0.006 0.028
A RRAPT P/ ki Seed production per plant 0.66 0.60 0.74
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