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Abstract As one of the most noxious plant invaders in China Eupatorium adenophorum Sprengel not only severely
threatens the biodiversity security but also leads to huge economic costs to the country. E. adenophorum has
allelochemicals which can inhibit seed germination of some species such as pea sensitive to allelochemicals. However
The effects of E. adenopherum’s allelochemicals on wild species that compete directly with it during the early stage of
invasion are not very clear. Furthermore the relationship between allelopathy and invasiveness is not known in E.
adenophorum although it had been hypothesized that allelopathy plays an important role in biological invasion for other
invasive species. In this study the effects were determined of aqueous extract of leaves collected from 6 growth and
developmental stages from 60 d to 925d old plants on seed germination and seedling growth of 4 herbaceous species. The
main purpose of this study was to know whether allelopathy was development dependent in E. adenopherum and the
relationship between invasiveness and allelopathy.

Allelopathy of E. adenophorum was concentration dependent. At high concentration aqueous leaf extract of E.
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adenophorum could significantly inhibit seed germination rate and speed of the four studied native species whereas its effect
was not significant occasionally at lower concentration or even increased seed germination. At both high and low
concentration E. adenophorum leaf extract could inhibit radicle and hypocotyl growth of the four natives except hypocotyl
growth of Dipliptera roxburghiana but occasionally its effect was not significant or even increased hypocotyl growth. The
sensitivities to E. adenophorum's allelochemicals were different among different native species and among different variables
of the same species. Variables related to seed germination were more susceptible for Sida szechuensis and D. roxburghiana
than for Isodon ternuifolia and Mariscus cyperinus while growth-related variables more susceptible for M. cyperinus than for
the others. Seed germination speed was more susceptible than germination rate and radicle than hypocotyls. In general

with the increase of development stage the inhibitory effects on natives of E. adenopherum leaf extract at the same
concentration increased and the lowest inhibitory concentration decreased. The results indicated that allelopathy increased

with development in E. adenopherum and the role of allelopathy may be different at different stage of invasion.

Key Words Eupatorium adenophorum allelopathy growth and development stage invasiveness
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Table 1

germination rate and speed percent of control

Effects of aqueous mature leaf extracts of Eupatorium

18 29 30

4

T, h

of four native herbaceous species

12 25 ~28

%

um of different growth and development stages on relative seed

Development stages

and concentration

Sida szechuensis

Dipliptera roxburghianas

Isodon ternuifolia

Mariscus cyperinus
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CK

= =852 = —

0.8%
CK

1.7%
CK
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- =2 = —

Vi

100.00%/100. 00b
80.33 £0.88</101.00 +1.53"
88.00 £0.58"/113.00 £4.04*
74.67 +1.45%/101.00 +2.52°
84.00 £3.21/97.00 =1.73"
72.00 +1.159/78.00 £1.53¢

88.00 £0.58"/103.00 1. 15"

100. 00%/100. 00*
80.33 £0.67"/105.00 £3.79*
78.00 £1.53"/100.00 +1. 15
72.00 +0.58/97.00 £2.52°
60.00 +2.089/66.00 +1. 15"
48.00 +1.53°/52.00 +2.08¢
60.00 £1.739/61.00 + 1. 15"

100.00%/100. 00*
70.33 +1.20/86.00 +2.08"
78.00 +1.15/90. 00 +2. 89"
66.00 £1.73¢/73.00 = 1. 15¢
57.00 +1.539/57.00 +1.73¢
27.00 +1.73%/22.00 +1.15¢
21.00 £2.08'/16.00 1. 53"

100. 00%/100. 00
45.00 £1.73¢/52.00 +1.00¢
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15.00 £1.53%7.00 1. 15¢
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88.67 +0.887/39.00 0. 58"
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Table 2 Effects of aqueous mature leaf extracts of Eup ium adenophorum of different growth and development stages on relative length

percent of control

2

of hypocotyl and radicle of four native herbaceous species

development stages
and concentration

Sida szechuensis

Dipliptera roxburghianas

Isodon ternuifolia

Mariscus cyperinus

0.25%
CK  100.00%/100. 00 100.00°/100. 00* 100.00%/100. 00* 100.00%/100. 00*
I 90.94 +2.66/60.42 +1.89° 152.91 +£3.14%/68.99 +1.44¢  97.44 +2.13"/37.73 +0.82¢ 92.57 +1.13%/33.61 +0.79"
I 105.37 +1.74%/61.60 £1.32>  160.76 +2.91"/64.77 £1.21¢ 101.55 £2.527/55.10 £2.38¢ 88.71 +1.19%/35.40 +1.03"
80.47 £2.479/69.02 £1.72"  171.64 +2.87%/78.06 +1.00" 109.36 +2.81%/50.89 +1.57°  92.23 +1.31"/34.34 £0.76"
v 74.29 £2.54°/71.56 £3.20*  110.85 +3.039/41.91 £1.24°  80.68 +2.53°/65.64 +2.94" 71.56 +1.36%/27.24 £0.96°
v 75.00 +2.81°0/66.73 £2.94>  118.19 £3.209/40.35 +1. 11°  82.82 +2.25°/50.36 +1.37°¢ 79.60 +1.50/20.98 +0. 69¢
Vi 67.49 +2.629/61.60 £3.71™ 133.24 +£2.97/35.07 +0. 94 72.63 +2.23%/39.56 +1.67¢ 61.76 +1.14¢/15.61 £0.74°
0.8%
CK  100.00%/100. 00 100. 00°/100. 00* 100. 00%/100. 00* 100.00%/100. 00*
I 101.48 +1.96%/65.93 +1.60" 164.74 £3.99%/51.28 +1.42>  90.63 +1.60"/38.67 £1.09" 99.24 +1.48%/27.88 +0. 68"
I 100.88 +2.35%/48.43 +1.02° 121.44 +£2.76"/30.55 +0.89¢  89.25 +1.97"/34.03 1.78 91.53 +1.29%/19.23 +0.43°
84.57 £2.40%/62.62 £1.75" 131.79 £2.49%/52.23 +0. 98" 99.74 +1.78%/39.87 +1.41™ 98.22 +1.39%/28.07 0. 56"
\l 85.25 £3.22"/56.39 +4.01™ 130.54 £2.67"/29.20 +0.86°  74.07 £2.21</44.40 +1.85" 63.63 £1.26/8.71 £0.39¢
v 79.17 £3.21%/63.98 +4.2 3" 120.73 3. 85"/24.86 +0.95¢ 75.92 £2.31¢/38.92 +1.65™ 59.99 £1.42¢/10.12 £0.25¢
Vi 79.91 +3.12/47.88 £2.28° 108.34 +4.59</22.44 +1.09%  66.41 +2.199/29.26 +1.77¢ 52.86 +1.339/8.89 £0.25¢
1.7%
CK  100.00%/100. 00* 100. 00°/100. 00° 100. 00%/100. 00* 100.00%/100. 00*
I 81.52 +1.74%/62.62 +1.14" 161.43 £2.76%/44.78 +0.81"  90.41 £1.67"/39.05 0. 82" 81.11 +1.67"/21.47 +0.55"
I 109.00 +1.78%/39.61 +0.63° 101.05 £2.17</22.08 £0.77%  87.06 £2.53"/24.13 £1.26° 99.03 +2.72%/12.07 £0.35
89.32 +1.53/46.99 +1.23¢ 144.35 £2.48%/32.15 £0.77°  93.65 +1.48%"/38.64 +0.98" 99.49 +1.94%/14.67 £0.47¢
v 76.87 +5.16°/48.83 +3.81¢ 113.64 £3.14%/19.17 £1.06%  71.00 £2.11°/25.52 £2.12¢ 50.68 £1.46%/3.73 £0.17¢
v 65.81 +4.57%/42.83 £3.41° 66.67 +8.029/19.04 +1.08¢ 70.66 +2.61°/16.36 +1.01¢ 51.76 +1.24/9.53 +0.37¢
Vi 57.91 +4.149/43.53 £5.54° 0£0%/0 +0° 59.49 +3.00%/13.09 +0. 84¢ 29.26 +1.05%/3.54 £0.03°
2.5%
CK  100.00"/100.00* 100. 00%/100.00* 100.00%/100. 00* 100. 00%/100. 00*
I 84.51 +2.40/53.95 +1.43" 138.16 £2.75%/36.80 £0.79"  90.94 £2.20%/34.38 +0. 64" 92.60 +1.53%/20.60 +0. 82"
I 113.89 £2.13%/36.79 £0.83°!  110.11 £3.44%/13.60 0. 61¢ 79.05 £2.27%/22.85 +0.64¢ 80.12 £1.62%/12.02 £0.34¢
I 81.35+2.01</47.10 =1.31" 130.29 +3.50%/20.98 £0.81°  94.05 +2.05%/29.36 +0.81° 95.27 +1.85%/11.63 +0.31°¢
I\ 82.02 +6.20%/51.70 +3.95" 46.49 +1.41°/9.99 +0. 48¢ 61.43 +4.50¢/11.79 +1.38¢ 39.40 +1.63%/3.63 +0.03¢
v 76.16 +7.23/29.45 +2.28¢ 0090 £0° 50.47 £2.539/7.02 +0.53¢ 32.27 2. +229/3.61 £0.04¢
Vi 74.89 £5.06/32.53 +3.39¢ 0+0%+0£0° 54.55 £3.18°/6.16 £0.63°* 13.11 +0.89°/1.95 +0.31¢
/ Hypocotyl/radicle
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