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Abstract: Acuumulated evidence has indicated that roads are contributing to the spread of invasive exotic plants in
numerous ecosystems by providing corridors for invasion and suitable habitat. However little has been known about the
effect of roads on the exotic plant soil seed banks ( SSBs) which are important components of population dynamics affecting
the ecosystem resilience. Herein we examined the effect of different roadside habitats and distance from roads on SSB of
Eupatorium adenophorum ( EA) towards revealing the regeneration and recruitment of its population. Importantly our study
will be remarkably helpful to realize the relationship between roads and exotic plant invasion and propose measurements for
weed regulation. We performed the study at 23 sits along 9 roads of three different grades in southern and middle part of
Yunnan where was invaded by EA. 10 ¢cm X 10 em x 10 em soil samples were taken along transects leading awy from the
edges of roads at each sit. Totally 55 transects were established and 374 soil samples were collected. Greenhouse

germination method was applied to determine SSB storage and density. The results showed that there were abundant EA
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seeds stored in SSBs as well as the 9 roads with densities ranged from 3 152 to 25 225 ind/m’. Averagely the proportion of

EA seeds reached 48.7% of the total SSBs. The grade of roads landscape along roadsides and elevation showed significant

effects on EA seed bank density: it increased with road grade; density of different roadside landscape together with the order

of Open forest > Open shrubs > Abandoned land and slope > Forest; it reached its maximum within 1 700—1 900 m above

sea level. The curve of both seed bank density and the proportion of the total number of transects seeds have only a single

peak. Density of EA seeds at the nearest point of the roads was already very high however the highest density in any

transects was usually found within 9 m distance to the roadside. Taken together we can conclude that there exists a seed

storage belt along with roadsides and management of roadside habitats should be considered as a key to prevent and controll

exotic plant invasion and the maintenance of a dense canopy of native vegetation would benefit the regulation of EA.
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Table 1 Basic information of research sites

/m
Longitude
Sampling sites Plot quantity ~ Property of roads Grade of roads Landscape type  Elevation range onel u- ¢
and latitude
N: 23°35°
3 Sandstone road Grade 4 55 A 14091813 E: 99°22°
N: 23°54°
2 Sand road Grade 4 A 15881749 E: 100°07°
214 N: 23°51°
2 SS 1370—1520
National Highway214 Grade 3 E: 100°05-
N: 24°18°
2 Town road Grade 3 A 13261656 E: 100°14~
218 N: 24°46°
- 2 F 1934—2021
Province Highway218 Grade 3 E: 101°57°
i 307 F 2059 N: 23°93~°
Province Highway307 Grade 4 E: 101°46~
4 F SF 1505—2489 N: 24748
Sand road Substandard E: 101°01°
N: 24°34°
4 Sandstone road Substandard FoA 14741903 E: 100°86”
224 N: 25°49°
- - 3 F SF 1973—2386
Province Highway224 Grade 3 E: 100°26~
F: Forest; SF: Open forest; SS: Open shrubs; A: Abandoned land and slopes
2 ( + )
Table 2 Soil seed bank density( Mean + SE) of E. adenophorum along roadsides
/m /( /m?) /%
Sampling sites Farthest sampling distance Soil seed bnak density Percentage of the total soil seed banks
200 15074 +1747 62.7
24 6475 +£934 47.6
50 7559 +5823 51.5
50 3152 +424 44.1
- 50 8930 + 1480 64.0
- 24 25225 +8242 61.9
50 9410 + 1634 44.9
24 6417 1032 37.1
- - 34 5531 +803 34.3
Average 8985 +588 48.7
2.2
23 . . (12 ). (3 ).
(2 ). (6 )4 . ( GLM) (F=4.608 P=
0.010) (F=3.133 P=0.025) (F=2.675 P=0.031)
(F=1.763 P=0.135) . LSD
(P <0.05) ((P<0.05) .
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Fig.1 Depth distribution pattern of E. adenophorum soil seeds
100m 200m ( 3)

39 - a
AT 37 z
Ezas|
=833 b
+ 4 B
MB 3.1
EZ o9
B
20027 -
25
=% B3 F4b
ARSI Grade of roads
42 4.0 -
a
5? 40 ab @: 3.6 -
g » &
2% 381 R
2 £z 3L
oo ab -}
i E 36 ) g
i S ¢ mE 28
‘Eﬁ Rl 34+ &5 =]
<8 <3 R2=0.953
2% 32 2w 24 -
3.0 20 1 1 1 1 1
AR WA AR RS g S g g e
B A 7 7 7 9 o
The type of landscape along roadsides iy > o > =
(=3 (=4 (=3 (=4 (=
N = = & b
¥k Elevation/m
2 N N

Fig.2 The relationship between soil seed bank density of E. adenophorum along roadsides and grade of roads landscape along roadsides

and elevation
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Table 3 Number of soil samples and the E. adenophorum seed bank eigen value at different distance to roads

m /( /m?) 1%
. . Soil seed bank density The proportion of the total number of transects seeds
Distance to roads No. of samples T
( + Mean + SE) ( + Mean = SE)
0 55 4565 + 684 9.4x1.1
2 55 7775 +926 18.9+1.9
4 55 13205 £2163 23.7+1.9
9 55 11152 +£1634 18.6 +1.6
14 55 8187 + 1368 13.0+1.5
24 55 5743 +1208 8.1x1.3
34 21 9471 + 1984 8.9x1.7
50 17 10059 +2016 9.6 1.4
100 3 49300 + 14386 26.0+8.3
200 3 19267 + 14317 9.8 4.5
Total 374 8984 +588 14.7 £0.6
4.5 125 4 5.0 -
—m—a = O
~ 40| b N ~ 45 X 56% «8 ° o
27 351 420 2E 27 4.078 Ay g 0 g 0
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