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Effects of seed characteristics and germination on invasiveness of Ageratina

adenophora
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1 Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan 666303, China
2 Graduate University of the Chinese Academy of Sciences, Beijing 100049, China
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Abstract: Ageraiina adenophora is a noxious invasive weed worldwide. However, the mechanisms underlying its
invasiveness are still not well elucidated. To explore the effects of seed characteristics on invasiveness of this invader, A.
adenophora was compared with three native species in terms of seeds morphological traits and germination responses to
environmental factors including temperatures, water, and salt. The invader was significantly lower in seed weight, length,
width, and pappus length than three phylogenetically closely related native plant species. Seed settlement velocity was lower
for the invader although the difference between the invader and two natives ( E. japonicum and E. chinense) was not
significant. Small seeds facilitated spread of the invader. Compared with the seeds of two natives ( E. japonicum and E.
chinense) , seeds of the invader germinated in a wider range of temperature. In sublow temperature (15 and 20 C),
germination ratio and germination index were higher for the invader than for two natives ( E. japonicum and E.
stoechadosmum ) . Responses of seed germination to water and salt stress were stronger for the invader relative to three
natives. At suitable conditions ( without water and salt stress), however, germination ratio and germination index were
higher for the invader than for three natives. These traits mentioned above may facilitate successful invasion of A.

adenophora.

Key Words: Ageratina adenophora; germination; invasion; native congeners; salt; seed size; temperature; water
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DA N X P sl B g i, & A AE P Bl
3B 50,100 1 150 em 3 AN H R, B0
RO 20 Riafr el B R FP 1, BRI & 07 75 2 . 6
TRBIAEF T, /b B BRI T T, RS
FE0 S PP RS K R A B[] - TR ok
R A &R SR RIZ L,

1.4 REEEAEX R0 4 152

2009 4F 7 H Sk 85 3% L8 4R Tt M35 548
(LRH-250-G, J"ZRERYTFEstk) ) AT Fh 15 & 52
B B ROGHREI N 12 h (68 F4E 5 250 wmol
m™>s™h) BRI 50 R T i AT CRERD T 1 5 B T
bR, LA Se i g% ) 3 IRE 2, M1 & LUIR
MR B R, B RIC SR A O, I R X AR
[FIAF ) A1 & 5 N, S5 596 43 il 7E 10,15.,20 .25,
30 135 CE IS T HEAT 005 7K 433 FER kit
X AN [RI L) b W 2 52 e B B K S 0 0 i) A 7K
4 0.-0.05.-0.2,-0.4 .-0.6 F1-0.8 MPa 5 2 —
FiE- 6000 ¥ A S #h ik 24 0,0.01,0.05,0.09,0.18
mol/ L I E ALV kAT, AR v REXT AT & A
FIUS R %R S B A H /IR E A 25/20 °C 4k
PEF AT, B &% = 0 kb1 5o/ 5258 T b+
Bt x 1009 ; 1 & 46 50 (A et b 17 &5 B 138 )
= Y Gi/Dt, X Gr N ¢ B R RIR T, D e
7 R H AL

http ; //www.ecologica.cn



3586 AR

34 %

15 Hdlaorbr

FH—T8 75 225 B 3 W) b %) b 5 25 S 0RTIT
Wi AL ) 520, A A RN, 2 2, E— B 2 T
#(Duncan %) KB A A 22 5%, H—J007 220k
bR A B 5 i AT 4 RS2 R,
YR B R0 3, i — 20 ] 2 H HL#E ( Duncan
1) G AR ] A B 2% 2 88010 Rl 1) 22 S A ) — ) b
TEANTR) Ak BR /0 22 5, Bods 20 B>k I SPSS 17..0
(SPSS Inc., Chicago, Illinois, USA)

2.1 FFIESHHE

SRZEVE SR 3 Fh A A W) A R TR S AR AL (
), M EEKR BEEBrE R, B 7R &E(F=
19.56, P < 0.001) . K (F=32.23, P < 0.001) .5
(F=17.44,P < 0.001) 5@ EK (F=11.045, P <
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Fig.1 Seed morphological traits of Eupitorium adenophorum and its native congeners

a. K2 Ageratina adenophora; b. F13K ¥ E. japonicum Thunb; ¢. 2\ E. chinense Linn.; d. /K% % E. stoechadosmum Hance

*1

SLEFIAXMEYHFHNE KEZE.BERKNER

Table 1 Differences in seed traits including weight, length, width, pappus length among Eupitorium adenophorum and its native congeners

F84% Parameter HRZEE S A adenophora

H3Lk%2 E. Japonicum

ZWN E. chinense IKPE% E. stoechadosmum

HFIEE Weight/mg 0.046+0.002d 0.264+0.002¢ 0.352+0.003b 0.492+0.007a
K Length/mm 0.919+0.011d 2.923+0.0263¢ 3.022+0.035b 4.343£0.025a
98 Width/mm 0.150+0.002d 0.557+ 0.003¢ 0.663+0.009b 0.638+0.009a

5 & Pappus length/mm 3.682+0.316¢

3.901+0.541b

3.996+0.682ab 4.146+0.719a

AN TR R R 2255 B3 (P < 0.05)
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Table 2 Differences in seed Settlement velocity (cm/s) among A. adenophora and native species

1 Height/cm 2825% A. adenophora

22K E. stoechadosmum

LN E. chinense H3k¥ E. japonicum

50 50.02+2.58 b 101.06+3.63a 52.54+3.03b 57.93+£2.25b
100 50.51+2.63 b 107.97+3.78a 55.01+3.78b 59.62+2.66b
150 52.09+2.68 b 112.19+4.52a 56.96+4.17b 61.68+3.07b

AR TR Yy FhE 22 5 B 2E (P < 0.05)

2.3 HRBER X Rl B & 0 R
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Fig.2 Effects of temperature, water potential, and salt concentration on seed germination ratio and germination index in A. adenophora

and native species
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Table 3 Relationships between seed germination ratio and water potential or salt concentration
Wb Lk R P
Species Linear equations
K3 SE2E% 2% A, adenophora y=102.267 + 18.850x 0.960 382.131***
Water F13k¥% E. Japonicum ¥=99.000 + 14.521x 0.794 61.636***
stress LA E. Chinense y=107.167 + 18.938x 0.825 75.443 ***
K% E. stoechadosmum y=84.583 + 11.979x 0.733 43.824***
EAN S E] 2L 2% AL adenophora y=110.558-17.663x 0.891 155.539 ***
Salt F13k % E. Japonicum y=99.094-15.734x 0.900 170.679 ***
stress LU E. Chinense y=102.542-14.104x 0.798 74.833***
K22 E. stoechadosmum y=93.844-11.526x 0.622 31.278 %%

# % % P < 0.001

Hk#(F=7.857, P=0.009) £/ (F=5.416,
P=0.025) FI/K 2% (F=10.226, P=0.004) i1
W R Te R E S B (K 2) o 7E 15 F120°C (204 Bk
A8 B S M A PR R RO W TR R
% ,30°C B 13k B RN 22 2508 I - 9 4 Bt (e 3
(A == SE

Bt 25 7K B [ ARG, 02505 22 I 3 Bl AS Mo A 4y
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e TSR BEMEZAA B S5KEZEZR A RE,;

ARETALE B ZHANKELERAL
F . 4 NaCl ¥ M 0.09 mol/L B, 2257 2% fh 11
B A TR S 3 FPA ML AL ) 22 53 350K B 3 5 7 & R AR
FkE2Z HE5AKEMZHA LSRR E, Y4
NaCl #¢ 4 0.18 mol/L i}, 22255 22 Fh 1 1y & %
F R AEIR T 2008 MK 22 (A5 sk s 2
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FhFALRE AL BRI AL Ny, Fb 4% 4% 3 B2 A3
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