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The soil seed bank of Eupatorium adenophorum along roadsides in the south and

middle area of Yunnan, China
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3 Graduate University, Chinese Academy of Sciences, Beijing 100049 , China

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 ecmx10 emx 10 cm 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

ESWE HEAAB I < SRR A L AR P iy A SR S 5
Yo B H#1:2010-05-18; &7 B #1:2010-12-07
# MIRVEH Corresponding author. E-mail ; yxshen@ xtbg. ac. cn

http ://www. ecologica. cn



12 4] JERRR A 2 EE R P X K 5 5 SRR 22 L R TR A A 3369

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.

Key Words: Eupatorium adenophorum ; roadside; soil seed bank; distribution pattern
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Table 1 Basic information of research sites

LREE
e G N T ) B SOMA WM/ S
Sampling sites Plot quantity ~ Property of roads Grade of roads Landscape type  Elevation range o
and latitude
s W P « N: 23°35',
S 3 Sandstone road Grade 4 F, 55, A 14091815 E. 99°22’
; T 8% pug N: 23°54"
s o : s
i s 2 Sand road Grade 4 A 1588 —1749 E. 100°07’
- [i# 214 =4 N: 23°51"
[N 2 SS 1370—1520 : ,
HEI 23 B National Highway214 Grade 3 E. 100°05’
_ E2UN =% N: 24°18’,
=5 2 Town road Grade 3 A 13261656 E. 100°14’
X #iH 218 =% N: 24°46'
M- UM 2 F 1934—2021 : ,
JE XU Province Highway218 Grade 3 E. 101°57'
— 41l 307 I3 2059 N: 23993’
R 1 F : ,
B Province Highway307 Grade 4 E. 101°46’
t &4 N: 24°48’
ivg ~ _ . ’
B 4 Sand road Substandard F, SF 15052489 E. 101°01’
o W i &b N: 24°34’,
AL 4 Sandstone road Substandard F, A 1474—1903 E. 100°86’
N B il 224 =% N. 25°49'
E N 3 F, SF 1973—2386 : ;
DES LS Province Highway224 Grade 3 ’ E. 100°26’
F. AR Forest; SF: TR Ak Open forest; SS: T AR AR Open shrubs; A B AT % Abandoned land and slopes
F2 WEEEF=LTEMTEZE(THMHARERE)
Table 2 Soil seed bank density ( Mean+SE) of E. adenophorum along roadsides
B Hb LU BE Y /m + R TR R/ m? ) i SR TR T O L %
Sampling sites Farthest sampling distance Soil seed bnak density Percentage of the total soil seed banks
Ik 2 e VR 200 150741747 62.7
iRt 24 6475+934 47.6
R 2 50 7559:£5823 51.5
pagy 50 3152424 44.1
HE M- B 50 89301480 64.0
XU BT 24 252258242 61.9
AL 50 9410+1634 44.9
JeHl 24 64171032 37.1
eSS Alive:d 34 5531803 34.3
S Average 8985+588 48.7

2.2 WRBEDH IS 2R 2 R TR RS

ARWFTERY 23 DRI BT =GN e VUSRS B FE AN B S AR AR (12 A4S TR HEARMR (3 A) TRk
P2 AY) BFEHAITEI (6 4~ ) 4 FhEULZE A p il FHZR MR (GLM) 04 26 B, A 4] (F = 4. 608, P =
0.010) {55 MR (F=3.133,P=0.025) SR (F=2.675,P=0.031 ) X L% 2 Fh TR H B &%
), T3 ) X LM AN 3 (F=1.763,P=0.135) , #f—0 1 LSD 2 LI A I, = HMPUR A HE 55 28 2K 7%
TR 0 T A AN A R (P<0.05)  FR BRI 58 258 22 P IR 25 R B 3 T ARAR((P<0.05) , BIFSR
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BTN I B As A 28 Ak, B = (H H IR AEFE N % Fig.1  Depth distribution pattern of E. adenophorum soil seeds
100 mAl1200 m &b (5% 3) , {5 T UeAb A REA SR T D

39,
2737 7
& |
i\i‘ %‘ 35
X833 b
+ g B
MB 3.1
8B o9
NS
227
2.5 -
=% L5 3 %4b
ARSI Grade of roads
42 40 -
a
~= 40 _=
Z+ ab £ 36 |
=2 38 £
£z 8 g 32]
=32 36) P =3
+ g : + E
S 34 ¢ -mg 2.8 -
o 34
& : & 2 R2=0.953
Bg ol Bg 24
3.0 2.0 | | | | |
R WREAMK AR RS TR S S S S S
B RO T - - n o o
The type of landscape along roadsides $ é $ é A
(=3 (=4 (=4 (=4 (=
a s = 2 bS]
¥§k Elevation/m
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Fig.2 The relationship between soil seed bank density of E. adenophorum along roadsides and grade of roads, landscape along roadsides

and elevation

ARG FRER R 225 .3 (P<0.05)
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Table 3 Number of soil samples and the E. adenophorum seed bank eigen value at different distance to roads

e b4 BRI/ (BL/m? B HRRZR R A QONE] /%
B A BRI S/ BEARRL B igﬁ%ﬁ?%&/(ﬂ(m ) ﬁﬁﬂ?’zm d R B TR E 4L %
Distance to roads No. of samples Soil seed bank density The proportion of the toAtal number of transects seeds
CFYI{E bR R Mean+SE) CFHE +FRHER MeanSE)
0 55 4565 + 684 9.4x1.1
2 55 7775 + 926 18.9x1.9
4 55 13205 + 2163 23.7+1.9
9 55 11152 + 1634 18.6x1.6
14 55 8187 + 1368 13.0+£1.5
24 55 5743 £ 1208 8.1+1.3
34 21 9471 + 1984 8.9+1.7
50 17 10059 + 2016 9.6x1.4
100 3 49300 + 14386 26.0+8.3
200 3 19267 + 14317 9.8+4.5
ST Total 374 8984 + 588 14.7+0.6
45 - 125 =] 50
—m—a = o
~ 40| —a—b g ~ 45F é 5E% X ° g
27 35| 120 2% . 25 0§ 55 g 5 og, & o
£ SER EL 5| Ponh k9§ 50 5 ma Eggxg
BE 30t S=2 22 L x8% X 3 Ux
X8 5| 115388 =5 30 08 % A
=35 25 KNS 3 =3
O @0 — 25+
+E 20| £28 + 8 8
i 8 110253 mE 20f
g 1S I 8 BZ 150
%2 10+ 1. ®g*= =8 ©0m A 4m X l14m
Bn 2 5 = & 1.0 o
e H"g_ - = O2m X 9m O 24m
0.5 b 5 0.5 -
0 L ! ! ! ! L1y & 0 Lol g L o
0 2 4 9 14 24 0 2 4 6 8 10 12 14 16 18 20 22
[ 4\ B4 B B Distance to roads/m HEHI 485 Plot serial number
B3 BEARAREBMNEZFZLTEMTFEZE (a) MMHFH B4 FAEFEMHEABARESHNEZZFZLEWNFIH
2 HEL S HEEEG(b) Fig. 4 The patterns of soil seed density of E. adenophorum at
Fig. 3 Soil seed density(a)and the proportion of total transects different distance to roads at different plots

seeds(b) of E. adenophorum at different distance to roads
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ERERZ I T AR P 2 B R F 52 vh e IR AR i 286 B 5 30 0 B B 2 A OG0 m Kb 85 BE o . IR KR
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LIS R 4 TN 2 10 A5 3] 1K) 127 1 XS 55 2R 2R 22 i b b A i R R R R B A A A S, B N B 4
m Ab 58 2RI 22 AR i RN 2 B — AU, 3R U] B 05 52 2R 2 (W b T RN T B SRR 1 22 R B A B )
(PR 7 SRETA oY NG = = 7 i w4 R B W e R /BN S P Y - S ey = Y G & St N 1 7 S w1
FhFAFAE RS . Forman 7EPEHT 36 R 18 % 28 40 19 25 B8N X 48 1, AP KA W 78 AR FRARINH %) 38 [ 25007
HRT 100 m, FEm EE L 120 m'™ | SR 2EAS SCH B T 25 B I IX A 2 B 2 500K L Tl , I 5 4% DA R Wk
RIZ2 AR TTHURE SOE T 5o AR AR I 4% R ) 28800 B sl BV BN AR AN I 2 AR 15 DAL b BORE B B AR 22 B i 4 /)
T 50 m FE R, WFFEEE R R YL K R0 1) 25 2505 22 Bl 40 A1 AT BRI 55 5O R MU 5 (AR A B AR
BRrE R FR g, I HO J] LA i A= 00 22 P 1 18 35 A IS 34 A1 BB G gl 2 2 B A0y e AT 3k 3] )
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P 22 3 12 i 5 I TR R4 1 20, B S B3 A 1 i AR B L SR 2R L B IR 25 7 nT R R EUR A I 55 o s 7
Z I IR 22 R R RN SRR A K ARG IR AR LA 2 G BB Y 50% —80% Fe AL B X
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