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Anatomical and physiological differences of eight exotic species from Asteraceae
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Abstract It is main path that the seed reproduction is offspring of asteraceae. We focused on seeds of asteraceae because
there were lots of invasive plants from asteraceae 8 asteraceae plants which included six species of invasive asteraceae
plants and two species of noninvasive asteraceae plants were studied. There were Iva xanthifolia Nutt Ambrosia
artemistifolia L. Ambrosia trifida L. of invasive species and Cosmos bipinnata Cav of noninvasive species from temperate
zone. There were Mikania micrantha H. B. K. Eupatorium adenophorum Spreng Chromolaena odoratum L. R. M. King

and H. Robinson. of invasive species and Rudbeckia serotina  syn. R. hirta  of noninvasive species from sub-tropical zone.
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Surface character germination character hormone and tannins content of desiccation seed were measured in order to discuss
the reason of invasion. Results showed invasive species are prior to noninvasive species in model of spread. Invasive species
from sub-tropical zone have small light pappus which could be conveyed through wind. Invasive species from temperate
zone were hamulus which could be conveyed through animal. Seeds of Iva wxanthifolia Nutt were smaller and easy
Congestion with farm crop seed which were increased the opportunity of the dissemination by the mankind activity.
Noninvasive species were not pappus or hamulus which spread through gravitation. GA and IAA were not remarkably
different between invasive species and noninvasive species. Content of tannins and germination rate rised from sub-tropical
zone to temperate zone but they were not different between invasive species and noninvasive species. In conclusion

invasive species and noninvasive species were not notably different at aspects of seed coat structure hormone tannins

germination These characters of seeds of air-dry did not explain that invasive species able to occupy quickly new territory.

Key Words invasiveness tannins germination hormone spread sexual reproduction apparatus

1~3 4
56 7
8
6 2
1
1.1
6 2
Iva xanthifolia Nutt Ambrosia artemisiifolia L.
Ambrosia trifida L. Cosmos bipinnata Cav.
Mikania micrantha H. B. K. Eupatorium adenophorum Spreng Chromolaena odoratum
L. R. M. King and H. Robinson. Rudbeckia serotina  syn. R. hirta
2004 2005
1.2
1.2.1
3% EF1
quanta200
1.2.2
100 3
ZPW-400 China 25°C 70% 12h
d



444 27

1.2.3
9~12 2
20ml 80% 12h 10min 12000t/ min 1:1
4ml pH 2.7-~3 1:1 3
2ml 1ml HPLC
2 1 PH =3 1
=45:54.2:0.8
1.2.4
0.05¢ 70% Sml
24h 10min 0.5ml 4% 3ml 1.5ml
20°C 20min 510nm
0.5ml  70% 4% 1.5ml
Y =1.3907X +0.0097 R* =0.9991 X Y 0 ~0.6mg/ml
2.1
8 6
8 1 2 ~3mm 1mm
3mm 1.5mm
1 6~10mm 4 ~7mm
2mm  0.5mm 4 4
1. 6mm 0.5mm 5 1.5 ~2mm 32 ~
38 2 ~3.5mm 1. 8mm 0.3mm
1 8
Fig. 1 Fruit morphology of eight kinds of plants
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1 Iva xanthifolia Nutt 2 Ambrosia artemisiifolia L. 3 Ambrosia trifida . 4 Chromolaena odoratum L. R. M. King and H. Robinson

5 Rudbeckia serotina syn. R. hirta 6 Mikania micrantha H.B. K. 7  Eupatorium adenophorum Spreng 8 Cosmos bipinnata Cav.
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Fig.2  Different thousand grain weight of 8 species
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2.2 CO Chromolaena odoratum L. R. M. King and H. Robinson.
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Table 1 Germination character of seeds
Plant Original germination Maximum germination Germination day Germination rate
d d d %
Iva xanthifolia Nutt 3 4 8 14.67
Ambrosia artemisiifolia L. 4 6 13 4.67
Ambrosia trifida L. — — — —
Cosmos bipinnata Cav. 3 3 3 26.67
Mikania micrantha H. B. K. 4 5 8 77
Eupatorium adenophorum Spreng 2 3 13 90
Chromolaena odoratum L. R.M.
4 4 14 .
King and H. Robinson. 59.67
Rudbeckia serotina  syn. R. hirta 3 4 16 69.33
— No germination
2.3
GA TAA 2 GA > >
> > > > IAA > > > >
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Table 2 Physiological characters of eight kinds of plants
GA 1AA
Plant Seed coat thickness GA content TAA content Tannins content
pm ne/'g neg'g mg/g
Iva xanthifolia Nutt 51.786 5.348 * 5.257 1.594 0.124 0.092 9.4586 1.4408
Ambrosia artemistifolia L. 373.871 83.439 2.716 0.217 0.122 0.055 8.4341 0.8694
Ambrosia trifida L. 804.129 144.416 1.794 0.397 0.018 0.002 8.0652 2.7819
Cosmos bipinnata Cav. 71.464 9.186 2.79 0.15 — 9.5406 0.5442
Mikania micrantha H. B. K. 16.571 3.782 2.862 0.246 0.034 0.015 25.6870 2.6081
Eupatorium adenophorum Spreng 10.500 2.887 9.011 0.843 0.079 0.072 19.7860 3.3384
Chromolacna odoratum L. 14.250 1.708 0.843 0.324 0.300 0.005 16.1796 3.8409
R. M. King and H. Robinson.
Rudbeckia serotina  syn. R. hirta 45.333 4.163 3.073 0.833 0.298 0.075 10.9339 3.1135
* Standard deviation in the bracket
2.4
13
14
GA GA
15 GA
3 GA/TAA 0.9 GA/TAA
2.5
3
16
Villier ~ Wareing — ABA
GA TAA Khan ' GA GA TAA
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Fig.3 Relationship between germination ratio and GA/IAA and relationship between germination ratio and seed coat thickness
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Table 3 Physiological characters of invasive plants and noninvasive plants
GA TAA
Item Seed coat thickness GA content TAA content Tannins content mg/g
pm ne/'s ne/'g
. L. . 13.774 3.714 3.64 3.46 0.14 0.13 21.884 14.021
Invasive species In semltroplcal zone
. L. L 45.333 4.163 3.073 0.833 0.298 0.075 10.9339 3.1135
Noninvasive species In semltroplcal zone
Significance ® — — —
. L. 440.252 340.059 3.26 1.76 0.09 0.07 8.604 1.420
Invasive species lemperalure zone
71.464 9.186 2.787 0.153 - 9.5406 0.5442

Noninvasive species in temperature zone

Significance

no significant difference =

standard deviation in the bracket
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0.05 significant difference at a 0.05 level SPSS 10.0 -
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