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The Influence of Plant Traits on Seed Wind Dispersal of Two Invasive Weeds, Conyza canadensis and Aster sub—
ulatus
ZHUGE Xiao—-long, ZHU Min", JI Lu, CUI Xu-hong

College of Life Science, China Jiliang University, Hangzhou 310018, China
Abstract Seed dispersal by wind was a major process for invasive Asteraceae weeds to occupy new habitats, and quickly spread over their
colonies. Internal and external factors, such as plant traits and environmental factors will determine seed dispersal direction, distance and
seedling distribution. In this paper, we focused mainly on plant traits, such as release height, terminal velocity, shedding behavior, to study
seed wind dispersal patterns of two invasive Asteraceae species, Conyza canadensis and Aster subulatus. Results showed that the terminal ve—
locity of both C. canadensis vt=41.4 cm+s™ and A. subulatus vt=30.7 cm+s™ were slow, suitable for them to stay aloft in the air for poten—
tial long distance dispersal. Seed releasing heights of C. canadensis 120+38.48 ¢cm were higher than A. subulatus 100+26.97 ¢cm , with
great variance excited among populations. Simulation of potential dispersal distance suggested that the average dispersal distance was 28 m
and 19 m longer at the highest releasing height than the lowest for C. canadensis and A. subulatus, respectively. The probability of seed re—
lease was co—related with the square of horizontal wind velocity for both weeds. Results indicated that seed release of these two species were
non—random, which increased the potential dispersal distance for seeds. About 0.015% and 0.002 5% of seeds were able to be long—distance
dispersal >100 m under non-random and random release condition for C. canadensis, and was 0.001 5% and almost none for A. subulatus.
This paper suggested that plant traits were important for seed wind dispersal study and provided a way to study spread of other invasive
Asteraceae weeds in China.

Keywords invasive weeds; seed release; release height; terminal velocity; wind dispersal

[1]
2011-04-01 )
30771434 A
~ [4-5] [6-7] 8]
2010C34003 N N
1986—
o E-mail zhugel864@163.com

E-mail minzhu@cjlu.edu.cn



30 10 1979
|9]O 1
o 1.1
2009 11
22% tor 30°19'N 120°22'E
10.3+1.2 mg
44.9+10.6 mg,
o 2009

o 10
N 1.2

i 1.2.1

[12]0 o
10 1mxlm
6 60
[13-14) 1.2.2
; Anderson [13 19
[15-16 o 1.5 m, 1.5 cm
Conyza canadensis Aster o
subulatus
17 °
sl 50
. 1.2.3
4]
2 mx0.6 mx0.6 m,
0~65m-s™ <0.2%



1980

2011 10
2
0.1m 1 1.2m [13-14 21]
o 3 o
Om-s™
1.7.3.4.5.1.6.5m-s" o o
1.3
10
= /
x100%;
= /
x100% .,
it Excel 2003 .SPSS 16.0. R 2.10.1
R i 6 - i http //www.r—project.org/ o
| #FRERRERKETER
Figure 1 Schematic image of the seed release experiments in a °
closed—circuit wind tunnel > N
t °
1.2.4
2
o 2.1
Balistic equation (0-21)
63~250 cm 120+38.48
D= RxW 1 cm 59~185 c¢m
F 100+26.97 cm,
D m R cm W P<005 R
mest F cmes™,
1.2.1 P<0.01
1.2.2
o 292 m- 28 m
S_1 3 m's_lo 19m 2 R
100 000 ° 100 m
N 30 m
1 1.2.1 29

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



30 10 1981
50 - 2.3
e 2.3.1
w0 |
E
R 1 o
= .g!
Rl . 09 m-s
g E 1.1 m-s™,
10 T 1.
0 - E (e}
63 120 250
i R 1 e ! )
50 pAs, Table 1 Seed release thresholds of Conyza Canadensis
R R and Aster subulatus
40+
- /m-s”! /m-s™
g 0k 1.48+0.31 0.9~2.0
= 1.55+0.44 1.1~2.7
=0}
e
10}k i 2.3.2
0 L ..
59 100 185 2 4 .
B -7 BRI FE Som 4
B 2 AR FERE . FHMB RN E T e
Fif:m 2 Cfmyza‘f:fmadensis and As:rsub.ulatu.s s;:ed.dis:er.sa] P=0.009025 R?=0.82
istances al minimum, average and maximum releasing heights P=0.0130 R=0.83.
41.4+10.8 cm-s™ 30.7+10.3 P % U mes™,
cmes”, 2.3.3
5 1.7m-s™"
P<0.01 0.46+0.56 %
15m 3 0.44+0.38 % P=0.109
82m 102m 3 34.51.65m-s"
10 m o 2.71+1.67 %. 9.15+3.48 %.
201 . AR 20r WL %%
A iy
g 151 =I5t
% e "
B T &
=10 B = 10
B % E
5y iy
u‘ 5 | H- 5 | 1
0 i i i {] L I
20.8 323 414 204 30.7 59.9
B FE fom - 57! DU /om ™

/N CETREHEE 20.8 em+s™ 32.3 em+s™ 4355 F SCHR(13].[21]; 8516 5P DTRESUE 20.4 cm-s™,59.9 em-s™ 52515 H SCHR(13].[14]).

B 3 7 [ 70 B i T P R SR B T RO 4T I BE
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