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Abstract As one of the most noxbus phnt nvaders n Chna FEupatorion adenophorun Sprengel not onl severely
threatens the bbdwersity security but also leads to huge econamic costs to the country E. adenghorum has
allebchem icals which can nhbit seed gem nation of some species such as pea sensitwe to allelochan icals H owever

The effects of aden(phemm/ s allelochem als on wild spec ks that canpete directly w ith it durng the early stage of
nvasbn are not very clear Furthemore the relatonship beween allelopahy and nvasweness is not known n E.

adenophorun although it had been hypothesized that allelopathy plays an mportant role m bbbgical nvasion or other
nvasve species In his study the effects were detem ned of aqueous extract of kaves collected fram 6 grow th and
developmental stages ( from 60 d to 925d old plants) on seed gem nation and seedling growth of4 herbaceous species The
man purpose of this study was to know whether allelopathy was devebpment dependent in E. adenopherum, and the

relationship between invasiveness and allebpathy.
A llebpathy of E.  adenghomnm was concentmaton dependent At high concentraton, aqueous leaf extract of E.
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adenophorun could sin ificantly nhibit seed gem naton rate and speed of the four studied natve species whereas its effect
was not significant occasionally at lower concentratbn or even increased seed gem nation At both high and low
concentratbn, E. adenghorum leaf extract could inh bit rad tle and hypocotyl grow th of the four natives except hypocotyl
grow th ofD iplp tera racburghiana, but occasbnally its effect w as not signifcant or even ncreased hypocotyl growth The
sensitwities to F. adenophomm/s allelochem ralswere different anong different native species and an ong different varnbles
of the sane speces Varnbles related to seed gem mation w ere more susceptible forSila sechuensis andD. roxburghiana
than for Isadon ternuifolia andMariscus cyperinus while grow h-rehted varbblesmore susceptble forM. cypernus than br
the others Seed gem inatbn speed wasmore susceptble than gem mation mte and radicle han hypocotyls In general

w ith the ncrease of development stage the mhbitory effects on natives of E. adengpherum leaf extract at the sane
concentratbn ncreased and the lowest nhbitory concentratbn decreased The resulis ndicated that allebpathy ncreased

w ith development n K adenopherum, and the role of allelopathy m ay be d ifferent at different stage of nvasion

KeyWords Eupatorium adenqphorum; allelopathy, grow h and development stage invasiveness
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Table1l E flects of aqueous mature leaf extracts of Eupatorium adenophorun of different grow th and development stages on relative seed

gem ination rate and speed (percent of control) of four native herbaceous species

Devebpment stages

and concentration

Sida szechuensis

D p lp tera roxburghianas

Isodon emuifola

M ariscus cyperinus

45 00+1 73°/52 00 %1 00"
54 00£1 73/57 00£1 15
25 00E1 73°/63 00£1 73
36 001 539730 001 73°
24 00+1 159720 00 %2 52f
1500%1 5377 00%1 158

85 00+1 15"/46 00 £2 31"
69 00£2 00°/23 00 £1L 157
23 00*1 531/35 67 %0 88°
6. 0030 58°/1 33%q 33°
6.9010 12¢/0 90 +0 06°
E R

77 00 %1 53d°/77 00 +1 53
74 00 £1 53°/75 0010 58¢
77 00 %1 53%/80. 00 %1 00°
80 002 31 /87 00 £1 53"
84 000 58"/71 001 00°
88 00 +L 00°/65 33 £1. 45"

Q 2%
CK 100 00*/100 00b 100 00*/10Q 00° 100 0 /100 0 %1 52 100 00?7100 004
80 330 88°/10L 00%1 53" 93 00*1 15 /71 001 53° 100 33£3 937105 00£1 15> 96 0030 58¢/87 00£1 53¢
88 00£Q 580/113 00 +4 042 86 001 73¢/58 00 £L 53 89 00£1 53¢/98 00 £1 154 93 00 %L 001/80 00 EL 00f
74 671 4597100 0042 52° 93 00+208%F/90 00%1L 53" 89 00H0 58 /93 00 £l 15° 100 00 %1 157101 00£Q 58¢
84 00£3 21" /97 00 £1 73 96 00*3 51%/47 002 08° 96 00%1 00°/103 00+1 53" 112 000 58/129 00*q 58°
72 00£1 159/78 00£1 53¢ 88 67+0 88" /39 00%q 58" 107 00+1 53%/118 00%1 53* 109 00 +1 00°/124 00%0"
88 000 58"/103 00 %1 15 96 00+0 58 /45 000 58° 107 00 £1 15%/116 00£0* 103 00£1 00°/111 00 %2 00¢
Q %
CK 100 00*/100 00 100 00° /100 00° 100 00¢/10Q 00° 100 00"/100 00°
80 330 67°/105 0033 79 72 00£1.73°/ 57 001 15¢ 92 00+2 52°/95 00 *2. 8¢ 9 00+ 589/77 00 %1 53¢
78 00£1 537100 00 £1 15 69 00E1 5337 00%2 52 77 00 %1 531/82 00 £1. 15° 87 0040 58°/76 00£1 00°
72 00£Q 58¢/97 00 £2 52° 83 00+231%/70 00 £1 73 82 00+L 00°/88 00 2 00 9% 001 15¢/8L 00E1 73¢
60 00+2 089/66 00E1 15" 95 67£133"/41 001 53¢ 88 00tL 53"/63 00 £1. 53" 106 00+0 58 /118 001 00*
48 00E1 53°/52 00%2 08° 89 00£1 15°/40 00t0 58¢ 103 00+1 53%/113 00£2 08° 106 001 00" /106 00 =1 00"
60 00+1 739/6L 00%1 15" 62 00+0 58720 00+0 58° 92 00*1 15°/107 00 +1 53" 103 00 +1 53'/100 00 =0
L 7%
CK 100 00*/100 00° 100 00°/10Q 00° 100 00*/10Q 00° 100 00 /100 00
70 33+1 20°/86 00£2 08" 89 67+0 88" /64 00£1L 15 85 0010 58 /90 00*1 53" 9 001 00" /64 0012 00°
78 001 15" /90 00£2 8P 76 001 73¢/65 00£1L 15 74 00£1 53°/78 00 X1 53¢ 90 00 %L 15°/67 001 53¢
66 001 73973 00 £ 1 15¢ 90 00*1 15°/39 00+q 58¢ 83 3340 331/86 0040, 58" 9% 002 00"/81 00 %L 00
57 00£1 539/57 00£1 73¢ 68 00+1 531728 0 £1 53¢ 88 001 00°/74 00 %1 53¢ 103 33 +0 88'/100 000 58°
27 001 73¢/22 001 15¢ 10 00£a 58¢/2 00EQ 58¢ 88 00 XL 15¢/86 00%L 00P 66 00X1 53d/47 001 734
21 00 %2 08'/16 00 1 53¢ 34030 17'/0 70 *0 10° 96 000"/89 00 £1. 53" 87 00+0 58°/66 00E1 00°
2 %
CK 100 0G*/100 00* 100 00*/10Q 00° 100 00%/10Q 00* 10Q 00%/100 00"

84 00EL 00° /65 00£Q 58°
84 0010°/63 001 00¢
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87 001 0 0’ /69 00%qQ 58"
54 001 539/37 00 +0 588
45 00 %1 53¢/45 00£0"
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Table2 E ffects of aqueous m ature kaf extracts of Eup atorium adenophorun of different grow i and devebbpm ent stages on relative lkength

( percent of control) of hypocotyl and radicle of four native herbaceous species

devebpment stages

and concentrat ion

Sida szechuensis

D p lp tera roxburgh anas

Isodon ternu jfolia

M ariscus cyperinus

Q 25%

CK
0 &

CK
L P

CK
2 S

CK

100 0C* /100 00*
00 9412 66" /60 42E1 89°

105 37 £1 74* /61 60E1 32P¢

80 4712 47°/69 2 £1 7 2"
74 29+2 54¢d/71 5613 20bc
75 09 +2 819/66 73 12 94P¢
67 49+2 624/61 603 71

100 00¢ /100 002

101 48 +1 96*/65 931 60"
100 88 £2 35%/48 43+1 02°
84 5712 40"/62 62+1 75"
83 25+3 20/56 39+4 01
79 17 %3 21" /63 98+4 23°
79 91 %3 12"/47 88%2 28°¢

100 00" /100 00*

8L 521 74 /62 62 %1 140
109 001 78*/39 610 63°
89 3211 530746 991 23°
76 8715 16°/48 83 £3 81¢
65 81 %4 579/42 83%3 41¢
57 9124 149/43 53%5 54¢

100 00°/100 00!

84 5112 40°/53 95+1 43
112 89 +2 13%/36 790 83
81 35%2 01¢/47 10E1 31be
82 0216 20°/51 70+3 95
76 16 £7 23°/29 45 £2 28!
74 895 06°/32 53 £3 39!

100 007 /100 00°

152 91+3 14P/68 99£1 4°
160 76%2 91°/64 77%1 214
171 6432 87%/78 06 =1 00"
110 85%3 034741 91£1 24¢
118 193 204740 35+1 11°
133 2412 97¢/35 07 £ %4

100 00¢ /100 002

164 74+3 99%/51 28 1 42P
121 4412 76" /30 550 89°
131 7912 49b/52 23+q 98P
130 54%2 67°/29 200 86°
120 733 85"/24 86+q 95¢
108 3414 59°/22 441 09!

100 00° /100 00

161 4312 76%/44 78 +q 81"
101 05+2 17¢/22 08 +a 77¢
144 352 48Y/32 15+q 77°
113 6413 149719 17 £1 06!
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0%0°/0 X0
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138 162 75%/36 80 +a 79"
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E == E

100 00"/100 00*

97 4412 13"/37 73 %0, 82¢
101 55+2 52°/55 102 38¢
109 36 %2 81%/50 89 %1 57°
80 6812 53/65 64 2 94b
82 8212 25°/50 36 1 37°
72 63 2 231/39 56 £1. 67

100 002/10Q 0%

90 63 £1 60"/38 67 £1. 09*°
89 25+1 97°/34 03 £1. 78°¢
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66 412 19129 26 *1. 77

100 00 /10Q 00°
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99 24 *1 48%/27 88+q 68"
9L 53 %1 29/19 23 40 43°
98 221 39%/28 07+Q 56"
63 63+1 26°/8 710 39

59 99 +1 42¢/10 12+0Q 259
52 861 339/8 89 +q 25¢

100 00%/100 0"

8L 11%1 6721 4740 55
99 03+2 72¢/12 07+q 35
99 491 94%/14 67%Q 47°
50 68 %1 46°/3 73+0 17°
51 76 %1 24°/9 53+ 37
29 26 *1 0543 54%q 03¢

100 00%/100 00"

%2 601 53%/20 60£0 82"
80 12%1 62"/12 0240 34°
03 27 £1 853/11 63%Q 31¢
39 401 63°/3 630 03¢
32 27312 £2973 610 49
13 1130 89¢/1 95 +0 31¢
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