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Genetic diversity of Eupatorium adenophorum determined by AFLP marker
DUAN Hui, QIANG Sheng”, SU Xiu-Hong, WU Hai-Rong, ZHU Yun-Zhi, LIU Lin-Li  (Weed Research

Laboratory s Nanjing Agricultural University s Nanjing 210095, China). Acta Ecologica Sinica,2005,25(8):2109~2114.

Abstract: Eupatorium adenophorum, a troublesome weed in the world, is one of the most important invasive organisms in
China. Since it was first introduced to China in the 1940’s, it has spread rapidly throughout southwestern China. Now it can be
found in Yunnan, Guizhou, and Sichuan Provinces and in the Guangxi and Tibet Autonomous Region. Its invasion has caused
seriously economic and ecological consequences for agriculture, forestry, and natural environments. The invasive
characteristics of exotic organisms such as invasion pathway and dispersal are highly related to genetic diversity. A study on
genetic diversity would be beneficial to predict the invasiveness and potential areas threatened by E. adenophorum, but little is
known about the genetic diversity of this weed. AFLP (Amplified Fragment Length Polymorphism) technique was used to
analyze genetic diversity of 24 different populations of E. adenophorum collected from 23 locations in China and one location in
Australia. Genomic DNA was digested with EcoRI and Msel enzymes and amplified with six E 4+ 3 and M + 3 Primer
combinations. AFLP analysis produced 509 scoreable bands. of which 392 (77.01%) were polymorphic. The effective number
of alleles per locus (N,) of the 24 populations was 1.50, and the mean Nei’s gene diversity index (FH) was 0.29, the
Shannon’s information index (I) was 0. 42, indicating that genetic diversity of this weed is very rich. Cluster Analysis based on
the UPGMA method indicated that E. adenophorum was first introduced in Yunnan Province. Populations in Yunnan provinces

showed the greatest genetic variability as all populations sampled in this province could be classified into nine groups. This
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indicated that genome DNA of E. adenophorum diversified due to adaptation to diverse climates and environments in Yunnan
Province. In other newly-invaded areas. genetic diversity of E. adenophorum populations was less. and distinctly related to the
geographically nearby populations collected from the place of Yunnan. Seeds of E. adenophorum are spread by wind and water
resulting in close biogeographic relationships among the populations occurring in neighboring regions. These results suggest
that E. adenophorum invaded the southern part of Yunnan Province from Myanmar, Vietnam and Laos on multiple occasions,

and then spread to the central and northern parts. The established populations of E. adenophorum in Yunnan have provide the

seed source which has spread the infestation into Guangxi, Guizhou, Sichuan, Tibet and even Hubei Provinces.
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Table 1 A list of the number and the location of the materials of Eupatorium adenophorum populations
No. Location Altitude(m)  Latitude and longitude Climate Habitat
1 Baise Guangxi 139 22° 53'23N s The sloping field
Autonomous Region 106°32"44E Lower subtropics beside the road and scream
5 Longlin Guangxi 579 24°44" 24N The sloping field
Province 0 105°36' 20E Lower subtropics beside the road
5 Huangguoshu 1060 25°58'92N Central Open wasteland
Guizhou Province 105°39'60E subtropical zone by the road
1 Qujing Yunnan 1923 25°30" 24N Southern The sloping field
Province o 103°46'47E temperate zone beside the railway
_ Luoping Yunnan 1104 24°53'50N Northern Wasteland by
5 . 4 .
Province 104°17'88E subtropical zone the road
6 Kunming Yunnan Lo74 25°08' 44N Northern Dankness zone
Province 102°44'97E subtropical zone In the cypress forest
; Yuxi Yunnan 1696 24°20' 94N Central Beside the
Province i 102°33' 34E subtropical zone basement by the mountain road
g Yuanjiang 305 23°36" 90N Northern In the forest
Yunnan Province 7 101°59'75E tropics by the road
0 Simao Yunnan 1298 22°48'33N Lower Beside the slot by
Province 100°58' 33E subtropics the road
10 Mengna Yunnan 751 21°30"37N Northern In the forest by the
Province ’ 101°31'58E tropics road
11 1 Jinghong 1 1096 22°07'62N Northern , Wasteland in
Yunnan Province 100°38' 86E tropics the forest
12 2 Jinghong 2 1903 22°10"45N Northern One the top of
- Yunnan Province 100°36'45E tropics the mountain
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3 Jingh 3 21°59' 71N North
13 Jl‘ng one 545 0 . orthern Under palmte
Yunnan Province 100°47'65E tropics
1 Chuxiong 1893 25°02' 58N Central Beside the tomb on the
Yunnan Province 101°31"49E subtropical zone slope
1 Dali 1 Yunnan 25°33'67N Northern
15 . 2047 , . Wasteland by the road
Province 100°14'04E subtropical zone
16 2 Dali 2 Yunnan 2440 25°32"12N Northern s The sloping
Province 100°15"63E subtropical zone field facing the wind beside the road
17 3 Dali 3 Yunnan 9999 25°32' 79N Northern The sloping field
Province 100°15'02E subtropical zone beside the road
Y 25°43' 36N L
18 ua'mmou 1112 . ower The ridge beside the road
Yunnan Province 101°52"00E subtropics
. Panzhihua o 26°33' 20N Lower Beside the diff by the
Sichuan Province 101°41'54E subtropics Jinsha River
20 Xichang Sichuan 1543 27°52' 83N Central The sloping field
Province 102°13'52E subtropical zone beside the railway station
2 Pingbian Yunnan 1414 23.0°N Lower The sloping field
Province 103.42'E subtropics beside the road
Zigui Hubei 30°38'N Central . . . . .
22 . 200 , . Riverside of Changjiang River
Province 110°18'E subtropical zone
33°54'S Subtropical The sloping field
23 Syd Australia 42
ydeny fustraia 151°12'E zone beside the road
” Linchang Yunnan 1400 25°02'N Central The sloping field
Province 100°33'E subtropical zone beside
1.2 DNA
’ 1. 51'I1L ’
600uLL 2% CTAB ,65C 1~1.5h
/ , 10~ 15min  , 6000
r e min ' 20min , s DNA,
400p. TE s RNase,
37 C 30min / / s s
/ I s 1/10
3mol + L' NaAc,—20C , , >
., 5% s TE o i :
———
OD250/ODasg DNA s 1.6~1.9 :
AFLP B p
1.3 AFLP z _._-f
EcoRI,Msel — EcoRI,Msel —- —>6 ..-::‘:
S
E+3/M+3 g —-5% -;
— i
° 2
1.4
s 1 24 AFLP
Jaccard N Fig. 1  Amplified fragment length polymorphism profiles for 24
UPGMA . POPGENE version 1. 32 Eupatorium adenophorum populations using one primer combination

per loci) ;
loci) ;Nei’s
2

2.1 AFLP

N, (average number of alleles
N, (effective number of alleles per

H (gene diversity) ;Shannon’s

1 The serial numbers of bands indi cate

the samples entable 1; the same below

I(Shanon’s information index ),



2112

6 AFLP

84.83 o
2.2
2.3

0.53~0.95

Shannon’s

24

(GS)
s Nei’s

0.4241,

» 24

GS
0.2884,

.GS

392 ,

2 AFLP
Table 2
detected by AFLP

77.01%,

24

Genetic diversity of the 24 E. adenophorum populations

Gene diversity index

N,

N.

H

1

Mean

SD

1.7627
0.4291

1. 5037
0.3697

0.2884
0.1951

0.4241
0.2734

0.45~0.68;
s GS 0.68 GS

s ,GS  0.77~0.95 B

0.45~0.60, N . . N

2.3

24 UPGMA

0.68 076 0.84 0.92
Jaccard's coefficient

S 23 1 '

1
052 0.60 1.00

s Nei’s

0. 2884 ,Shannon’s 0.4241, 2

24 AFLP

[19~21]
o

Fig. 2 Dendrogram for 24 Eupatorium adenophorum populations

R generated by cluster analysis from amplified fragment length

) B s , polymorphism data

(Proceidochares The serial numbers of populations indicate the dample in table 1

utilis Stone) . (Mycovellosiella eupatorii-odorati (Yen) Yen) [Alternaria alternata (Fr. ) Keissler |

[

’ o o

3.2

[23]

3.3



8 AFLP 2113
s 0. 905, o
. DNA . . o
N ( 3) , . s 3
600m , N o ’ ~ ~ ~ 5 ’ ’
s, 1600~2400m o o
3.4
[10 s s
. . o A ~ A N 5
( 1 2) . ,
o . 3 ,
DNA s R (1]

References :

(1]

(2]

[3]

(4]

[5]
[6]

[7]

L8]
L9]

[10]

[11]
[12]

[13]

[14]
[15]

[16]
[17]

Qiang S. The history and status of the study on crofton weed (Eupatorium adenophorum Spreng. ) : A worst worldwide weed. Journal of
Wuhan Botanical Research, 1998,16(4):366~372.

Angiras N N, Singh S D, Singh C M. Allelopathic effects of weeds on germination and seedling growth of maize and soybean. Indian
Journal of Weed Science, 1988, 20(2):82~87.

Verma T S, Minhas R S. Effect of Eupatorium incorporation in soil on growth, yield and nutrient in wheat. Crop Research. (HISAR) ,
1988,1(2):146~155.

Deng X, Yang Q H, Ye W H., ez al. The adaptive rapid evolutions of the invasive biology and the impacts. Acta Scientiarum Naturalium
University Sunyatseni» 2003, 42(supplement): 204~210.

Auld B A, Martin P M. The autoecology of Eupatorium adenophorum Spreng. in Australia. Weed Research, 1975.,15:27~31.

Liu WY, Liu L H, Zheng Z. Photosynthetic characteristics of Eupatorium adenophorum Spreng. and their ecologyical significance. Acta
Botanical Yunnanica,1988,10(2):175~181.

Liu WY, Liu L H, Zheng Z. The characteristic research of autecology ecology of Pamakani (Eupatorium adenophorum Spreng. ). Acta
Ecologica Sinica, 1989, 9(1):66~70.

Dodd A P. Biological control of Eupatorium adenophorum in Queensland. Australia Journal of Science, 1961,23:356~365.

Duan J J, Messing R H . Host specificity tests of Diachasmimorpha kraussii(Hymenoptera: Braconidae), a newly introduced opine fruit
{ly parasitoid with four nontarget tephritids in Hawaii. Biological Control, 2000, 19(1):28~34.

Zhang Z Y. Wei Y, He D Y. The research of the biological characteristics of Procecidochares utilis. Jouwrnal of Biological Control ,1998,
4(1): 10~13.

He D Y. Liu L H, Jing G F. et al. The Saftey of Procecidochares utilis. Journal of Biological Control, 1987.,3(1):1~3.

Guo G Y, Ma J, Yang Y R. The research of an pathogen isolated from the crofton weed (Eupatorium adenophorum Spreng.). Acta
Phytopathologica Sinica,1991,21(4) :245~250.

Liu L H, Xie S C, Zhang ] H. The distributation and control safty of Pamakani (Eupatorium adenophorum Spreng.). Acta Ecologica
Sinica,1985,5(1):1~6.

Auld B A. Chemical control of Eupatorium adenophorum . crofton weed. Tropical. Grassland 1972, 6:55~60.

Sakai A K, Allendorf F W, Holt J S, et al. The population biology of invasive species. Annual Review of Ecology and Systematics, 2001,
32: 305~332.

Vos P, Hogers R, Bleeker M,et al. AFLP:A new technique for DNA fingerprinting. Nuclear Acids Research, 1995,23: 4407~4414.

O’Hanlon P C ,Peakall R ,Briese D T. A Review of new PCR-based genetic markers and their utility to weed ecology. Weed Research,



2114 25

(18]

[19]

(20]

[21]

[22]
[23]

[24]

1]
[4]
[6]
7]
[10]
[11]
[12]
[13]
[20]
[24]

2000, (40) :239~254.

Muller-Scharer H, Fischer M. Genetic structure of the annual weed Senecio vulgarisin relation to habitat type and population size.
Molecular Ecology»2001,10:17~28.

Schoen D J, Brown A H D. Intraspecific variation in population gene diversity and effective population size correlates with the mating
system in plants. Proceedings of the National Academy of Science USA. 1991,88:4494~4497.

LiWY, GuW C, Zhou S L. AFLP analysis on genetic diversity of Quercus Mongoliuca populations. Scientia Slivae Sinicae,2003, 9
(5): 29~36.

Pester T A ,Ward S M., Fenwick A L, et al. Genetic diversity of jointed goatgrass (Aegilops cylindrica) determined with RAPD and
AFLP markers. Weed Science, 2003,51: 287~293.

Lande R. Genetics and demography in biological conservation. Science, 1988.,241:1455~1460.

Amsellem L, Noyer J L., Bourgeois T L., Hossaert-mckey M. Comparison of genetic diversity of the invasive weed Rubu salceifolius Poir.
(Rosaceae) in its native range and in areas of introduction,using amplified fragment length polymorphism (AFLP)markers. Molecular.

Ecology, 2000,9:443~455.

Qian W, Ge S, Hong D Y. Assessment of genetic variation of Oryza granulata detected by RAPD and ISSR. Acta Botanica Sinica, 2000,
42(7):741~750.
— . , 1998,16(4):366~372.
s s PR . ,2003, 42( ):204~210.
, , . . , 1988,10(2):175~181.
, , . . , 1989, 9(1):66~70.
s s . . ,1998, 4(1): 10~13.
s s s . , 1987,3(1):1~3.
s s . — . ,1991,21(4) :245~250.
s s . N . , 1985,5(1):1~6.
s s . AFLP . ,2003, 39(5): 29~36.
s s . RAPD  ISSR . ,2000,42(7) : 741~750.



