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Module biomass structure traits of the alien
invasive Bidens frondosa population
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Abstract: Bidens frondosa is one of the most widely distributed alien invasive plants in China. Biomass structure
characteristic and correlation models among different modules of B. frondosa population were studied at module level
by sampling surveys. The quantitative analysis and the relation between the characteristics and its invasiveness were
also done in this paper. The results showed that the module biomass of B. frondosa decreased in the sequence of
stem, capitulum, root, leaf ,and the biomass proportion of each module to the whole plant biomass decreased in the se-
quence of stem, capitulum,leaf,and root. The biomass of each module had significant positive correlations with plant
height,it also had significant positive correlation with that of the others, and all the correlations could be well ex-
pressed by exponential model. Stronger phenotypic plasticity of each B. frondosa module and higher biomass alloca-
tion greatly enhanced its invasive ability.
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Table 1 Biomass characteristics of different modules in Bidens frondosa population
Ttem Max Min Mean =+ SD CV(%)
Biomass of roots (g) 34.31 0.08 2.214£3.85 174. 35
Biomass of stems (g) 95.29 0. 20 11.48+14.39 125. 38
Biomass of leaves (g) 10.71 0. 04 2.09+1. 84 87.98
Biomass of capitula (g) 36.40 0.11 4.41+5.45 123.61
Total Biomass (g) 147.90 0.47 20.18+23.90 118.42
Plant height (cm) 215 39 110. 73£33.68 30.42
Number of capitulum 542 6 112.65497.70 86.73
Allocation of root biomass (g) 46. 80 2.94 10.58+14.87 46.03
Allocation of stem biomass (g) 67.18 35.63 55.2246.36 11.51
Allocation of leal biomass (g) 24. 04 3.47 11.51+£3.83 33.27
Allocation of capitulum biomass (g) 39. 69 8.77 22.68+6.18 27.26
/ Reproductive organ/nutritional organ 0. 66 0.10 0.30+0.11 36.58
2
(P<0.01). 2 ) Table 2 Correlation models between plant height
and different modules of Bidens frondosa
’ Y= Ttem Biomass (g) Stimulation equation _
100. 782" %% [ y=64. 6642”7 [ y=099. 282" " Cem) y=5.4612+98.70 0. 388
=83 461" %07, 0. 868.0. 898, Plant height y=96. 03" 0.293
y=100. 782" %% 0. 7557
0. 797 0.801, o y=1.800x+90.07 0.591
, b y=89. 37" 0.461
0. 251.,0. 258.,0. 221 0. 240, NN y=064. 664" 0. 8066
~ y=12.93x+83.76 0.498
y=83. 48" 11 0. 450
> D, y=099, 282" 0. 636
2.3 y=4.241x+92.04 0.471
y=90.85¢" % 0. 365
’ ’ y=83.4612"7"  0,6428
(P<<0.01), «c 3 . ,
o « 2,
(P< . y j— 2 2761”0'8“6\ y — O. 48191,0.8993 y j—
0. 01, 2. 1013288, 0. 867, 0. 939
. 0. 910, b 0. 837, 0. 901
: 2, y= 0844, . .
O. 2081,()492’17 \y:O. 95991,()482()1 y:5‘ 20131.0.0()5 , > > R
0.935.0. 850 0.926, b
0.929.0.820 0. 895, N ,
> (b 0.929.0.901),
5
(P<<0.01), @)
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Relationships between height and biomass of dif ferent structures of Bidens frondosa population

3
Table 3 Correlation models between different

modules of Bidens frondosa

Item Biomass (g) Stimulation equation K
y=0.183x+0.092 0.473
Biomass y=0.631e""" 0.566
of roots y=0.208x""" 0.877
y=1.158x—0.214 0. 306
y=0.456e" "% 0.632
y=0.9599x" %" 0.7234
y=06.452x—1.976 0.678
Biomass y=2.384¢" " 0.712
of stems y=05.20132""" 0. 8584
y=0.869x+2. 491 0.376
Biomass y=1.952¢"""" 0.273
of capitula y=2.2762"%" 0.7533
y=0.351x+0. 368 0.862
y=1.441e""* 0.553
y=0.4819x"%* 0. 8825
y=2.549x—0. 909 0.738
y=0.993e" " 0.704
y=2.1013x"%" 0.829

0. 30,
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Fig. 2 Relationships between biomass of different structures of Bidens frondosa population
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