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Abstract

Invasion by alien species represents one of the greatest biological threats to
biodiversity, second only to habitat destruction. In addition to affecting ecosystems and
contributing to the extinction of native species, invasive alien species also cause major
socio-economic damage and may affect human and animal health. Parthenium
hysterophorus L., an annual compositae plant native to tropical and subtropical
America, has become a naturalized plant in Kinmen county, middle and southern areas
of Taiwan in recent decades. DNA-based molecular markers have been used to detect
the genetic diversity of invaded alien species. In this study, we used 5.85 rRNA-ITS
sequence markers to investigate the genetic characterization of 27 invading populations
of P. hydterophorus and to examine genetic relationship of Kinmen, Changhua and
Pingtung populations. The ITS1-5.8S rRNA-ITS2 regions of P. hydterophorus were 649
bp, and showed above 99.4% identity between 26 samples. The proportion of variable
sites 1s 2.5% and the proportion of parsimony information site is 0.62%. This 5.8S
rRNA-ITS sequence diversity patterns, secondary structure and phylogenetic analysis
suggested that Kinmen population is clearly separated from most other middle and
southern populations. We conclude the diversity 5.8S rRNA-ITS genotype among 26
samples, indicated that concerted evolution may still occur in this tatraploid of P.
hydterophorus populations.

Key words: Parthenium hysterophorus L., invasion plant, 5.8S rRNA, Internal
transcribed spacer (ITS).
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BEFHAMRBAR —FEEAHY BETHEN > BAOAEEILE -
d &~ AvEhrh e - B RBAMN B EHE (RS > 2005; Hsu and Chiang, 2004) -
MNRBRETES - HERLARRE - BERR RNEPEEHI RAERSRYE
EPEREMMEH TEAmZ ARk - B REHEE 4 40% ( Ramaswa -mi, 1997) «
BERBAHEREENMKERER S5l eARRMEE % - K ERMRE
AR5 % (Mcfadyen, 1995) « AN D REHGFESRBH AT B EHE
AR IE X A2 1,600 ¥R 70 (Chippenda and Panetta, 1994) » 2R & B8 £ %
FHREBTEAEEBTHEBH 015 T4 (Tamado and Milberg, 2000) » B b4 58
AABRGHREMEONEHERE -

BRERAE-FEEREY » EEI > #£5 30-150 cm » ER B RISRMEL H4
FEOEHEZoM - ETL  WRGANELBHE ) —BAKSEEZ-—gH
H-BERETHTAELANRKERE  AUA48EK -  EHEZEENRL - LA
FARME BALER 3-5mm: FRIEEE EH 13mmBERLE  BREFH -
—fMmE BB HOERNE 410 B2 H o f2ii K DA ETHGE - B
SRIBH A AL 7,500-10,000 AT HFALBREEIRITED 6 FHFM - &
BAEFOR IBEANRRARTEERF(EHE > 2008; Holmetal, 1997) > 5&F
BEHBEBENF 12-28 TZMEAKE » 2004) BErEEHBEHABBEHE
WSk ERBHEMBRTE0.16-036m” HHFAEFH M Eiaiyz
ER(FE > 2008) WHEALREUEANBESHERZR £ -

ERNAB AR TR ANE RS £ 1988 Fie sk h & B EY
HaEseE(Pengetal, 1988) BB I RBEMIELANSPIL - A il UAY
CBES FTHAGE » NIEH - 88 - BRFELHAREL > LA Ke
REEBMHEG R BB ETEN P LR ARSYEFE > 25 15 cm
RFeRBRHREBFERAE > 2004) > Bk SKBERFGVHETHE
e FREEH - HFEPHBEBHEE S AR T OO LBERY
BRHEGLBEPAER2 MY - B RBET AR WEAHCIE 4 FR/BH W6
B E CRAS TR AR RE Y ERAH LI (ERAEEIER
2010) »

H 4% 4538 DNA(ribosomal DNA, tDNA )& #4512 4542 RNA e B - 8359
ek ey IRNA K E fo 48 #8 69 $34% @ M (Internal transcribed spacer, ITS) » & 4454 48
A2 69 18S rRNA ~ 5.8S rRNA & 268 rRNA it F) # 5% — 18 #8545 B 42 (David and Thien,
1997 ) » &5 18S rDNA ~ 26S rDNA ~ 5.85 rDNA Fofo =& 2 [ eh K B 44 E A
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B - i FHE44% rDNA &# 5.8S IDNA & ITS ¢4 & & A7 565-700 bp 2K -
# & 58S rRNA 895 &R A5 % EH4%F  —M% 163 & 164 bp (David and Thien,
1997) 184 $ R B AT REE - @ [TS] 4o ITS2 & 2 TS BN - 25
K 5.85 IDNA s » B4 2# B - ¥ BEE > NABRKRRF P RILFHS
B GBS RMRGHG - RSB ELYERSTFRE (RE > 2005
Ratnaparkhe ef al., 1998, Hess et al., 2000, Qian ef al., 2001) ¢

HMNEBE BN EHOHER 20 F EERBHHARETLERRLTLOA
% REAMEATHARBREY AMEHHEBENEEGHEEIHLER
£ 5 147 5.8 IDNA B 7l 441 0 3R 8 ITS 4712 % H e R o A -

PR ik

— ~ BB A E

B 2010 %9 A2 2011 £3 Bzl REEEHALPIMBITRE R MR
EZEERE, BRAELR) BREFEBHZZAANERBANS =k A%
oA PEBRHLRIELIINS L AANRERE - EARAAREARS
GEEEE  REGEEBLARY o Bt AR EA4HLITR  FRA - 21
BB & B SR 3 AT 5.88 IRNA-ITS A 5 4 454 54 FEHE2HE T
A U A AKM-IC) ~ 4 $A(KM-TH) - 4 i 41(KM-JS) i £ 5 4A(KM-IN)7 4814
BE R REEAMPT-ID) - A H(PT-LB) ~ EAH(PT-HC) ~ #MIREPT-CI)
B35 25 (PT-LL)10 B4 B ¢ $4b5 A S (CH-DH) ~ 47 3% #F(CH-IT) » ¥ 36 %5
(CH-FY) ~ 48 24F CH-FS)10 B4 & > L& & FA R H(TT-DH)] BHFHE » £
IS EMAEE (B 1) » SRR ERBHERER > SR g MAEAUBERE
H 4 DNA 2 H -

—~BRRRE
A R4 DNA % 5% %(DNeasy Plant Maxi kit)# & Qiagen 4 3] » plasmid DNA
4 AL 3, & (miniprep system kit) DNA #b4t =14 £ 48 (gel extraction kit)& DNA marker
(1 kb plus DNA Ladder )# & GenMark 2> 8] - 8 5] 1 & 2 0 ik 8] Ak DNA
#.28(pGEM-T Easy Vector kit ) & Promega 4 &) » PCR 3 #](Fast-Run Taq Master
Mix kit) & Pfu DNA polymerase % & Protech 28] ° EcoR 1 M EER% B Biolab /3] °
PCR #4% 3 % (DNA Engin Theral Cycler, MJ Research PTC-200)% % B GMI 2+ 8] &
7.-DNA & 5 #(ABI PRISM 377-96 DNA Sequencer)#] % % B Perkin-Elmer 4+ 3] B S
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B 1 EMMREHEERBESH B - FREELMPTIDI) - AE4(PT-LB1~2) - 440
(PT-HC1~2) ~ #A M #5(PT-CI1~3) ~ & #F(PT-LL1) 5 #4165 A S H#(CH-DHI~3) ~ 47 348
(CH-IT1) ~ 3 36 8(CH-FY 1~5) ~ 32 848 CH-FS1) ; & £ £ #(TT-DH1) ; £ 7% 454
(KM-JC1~2) ~ -3 4A(KM-TH1~2) ~ £ i 4(KM-JS1~2) 81 & F 4(KM-IN1) »

Fig. 1. Location of sampled populations of Parthenium hysterophorus in Taiwan. Samples from
Pingtung county: PT-JD1, PT-LBI~2, PT-HC1~2, PT-CJ1~3, PT-LL] ; Changhua county:
CH-DHI~3, CH-JT1, CH-FY1~5, CH-FS1, TT-DH1 ; Kinmen county: KM-JC1~2, KM-JH1~2,
KM-J81~2, KM-INI,

=~ B R 58S rRNA-ITS % 7 2 3% 18 81 42

SR 0]l g BB H24HE > MAESB DNA ERMH 4 DNA - BRI
National ~ Center  for  Biotechnology  Information (NCBI)  GenBank
(http://www.ncbinih.gov/) ¥ FHH 7 18S rRNA #2 265 rRNA A 7] » 3%t 18S-F
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(5’-AGGTGAACCTGCGGAAGGATCATTG-3") & 26S-R(5’-CTTCTCCTCCGCTT-
ATTGATATGCT-3)3]F » i#4T PCR RJ& - RIEFAudh % 50 ng #48 DNA ~ [ L
ITS-F 3|+ ~1 pL ITS-R 3] ~10 pL 5X Fast-Run Taq master mix PCR buffer & 1 pL
Pfu DNA polymerase * /o & i &8 F K48 238 A 50 pL - PCR R JE45 4 & A2 48
B 94C Smin> $HEE 94°C 30S AR AE 50°C 30S 0 2 EBE 72°C 30
min » 4%k 35 AHR - KHEEEEBEE 72°C Tmin » B 10 uL PCR 47 » Ao AdE S 0.1
& 88 2 bromophenol blue #4 > FEAMN4 1.2% (wv') agarose gel Z 0.5 X TBE
FaE 0 2100V R AT E ko4 -

PCR V&2 4288 7 BBk tk » #4784 R JE(ligation) » BL 3 uL PCR & 4% »
Axhut pGEM-T Easy Vector 34| (5 pL 2 X Rapid Ligation buffer, 1 uL 50 ng
pGEM-T Easy vector, 1 uL T4 DNA ligase) * # 16°CRE 14-16hs - HE— @ %=
KEFAF # TG1 strain » /o 3 ml LB #245% - # 37°C4R#3#4 14 hs » B 200 uL &%
AonEa RMEZ 10 L DNA » # E 7K E 30 min > FAvA 200 ul LB 3845k » 7
37CH_EBA 1 h M EREHRN LB plate (4 IPTG ~ X-gal & ampicillin) - %
14-16hs > EHR 2% DNAnsert 2 G &8 % > A 3mlILB 2% & ¥ » RN 37Ci
# 14-16 hs » 4% B plasmid DNA > B 20 L plasmid DNA 4w 1 pL EcoRI FR#18 % -
PITCRE2h Bl 6 pl Aw Ak 0.1 45884 2 EtBr % &> 52 A4 1.2% agarose
Z 0.5 X TBE 4% » 84 100 V BB 47 T 0k 547 o #3588 78 2 plasmid DNA it i# 47
#2 K- > #| Al NCBI GenBank &) Blast 5 A5 bb 4 £ Bl B 2 A5 85 5 5] ©

W ~ SRR H S5.8S rRNA-ITS 5 5| — R &4 547
#1H Vienna RNA # 42 (http://rna.tbi.univie.ac.at/) > §85.8S rRNA - [TS1AITS2
BT 5| 9 A BATIR D B SRR R R EEH A

A~ 5.85 rRNA-ITS A 7| 447 B % Bl 4% 2-#7 (phytogenetic analysis)

B A ClustalW2 38 #474R B ¥ 588 rRNA-ITS A3 245 » BE B
MEGA4.0.2 & #¢(Molecular Evolution Genetics Analysis)i4T % #6585 F o4 > =4
(gap) e ¥ 2 4% % (missing) * 24 Maximum parsimony method 2# 5.8S rRNA-ITS &
Fldi A oG 48 AR 0 Lo KA 4 (transition) & sk A& B #4 (transversion) 3 4 6438 2 H 1k
18 > 3% B 10 38 B B RIR S0 3 3 Sk (Neighbor-Joining Method) 8 38 (Saitou and Nei,
1987 2T F 36 B R IB H S AR E - kB P B B0 L2 T AHA T4 1,000
R & B S (bootstrap test)ig )

S
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GRBHR

— ~ 4218 # 5.8S rRNA-ITS A 7|z i i

AHFFAER 18S-F & 26S-R 31 Fi#47 PCR R ML 38481 3 18S rRNA £ 268
tRNA Z 5] DNA A £ > PCR 28 Bk o4 > & RET S THERAL S 700 bp
Mtk (B 2) - 4§35k PCR ZM@E AN ABGEE ~ T4 DNA REF A
NCBI GenBank 2 A B 5 5t ¥ > 45 5% 26 B4R 54 549 5.8S IRNA-ITS &7 4%
649 bp » EF RGN RS PT-CI3H IST, 53] F 6 Bk Ast % (F 215-221 &
&) # % # NCBI GenBank 428 # 58S rRNA-ITS 4 3| (accseeion No.
AY947417 ~ GU724305 & EF108403) % % 99%48 F] {4 (idendity) * # ¥ 5.85 rRNA -
ITST B ITS2 %51 % 164~261 R 224 bp > L — i H # M4ty ITS F 369 B E a4l >
ITS1 % & # ITS;(Baldwin et al., 1995) » 4% 5.8S rRNA-ITS #4571 LA B % 24
1E XA SPT-IDD A G FIAE 3 -

10

] 2 3.4 .5 6.7 80

(bp)

1000
500
300

2. BBHAF LG P 2PIBAE BRI BL 585 (RNA-ITS it R £ ¢
¥ 1-3 AR £% PTIDI, PT-CJ1, PT-HCI #4& - & 4-6 #5% {8 CH-DCI,CH-JTI,
CH-FY1 # & ~ % 79 #4414 & KM-JS1, KM-JC1, KM-THI #.% - £ 10 4 & £ 5%
TD-DH1 # & -

Fig. 2. The 5.88 rRNA-ITS regions of Parthenium hysterophorus were obtained from the PCR
amplification by primers 18S-F and 26S-R. Lanes 1-3 were PT-JD1, PT-CJ1, PT-HCI samples,
lanes 4-6 were CH-DCI,CH-JTI, CH-FY1 samples, lanes 7-9 were KM-JS1, KM-JCI,
KM-JH1 samples, lane 10 was TD-DH1 sample of P. hysterophorus.
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1 TCGAACCCTGCATAGCAGAATGACACGTGAACAAGTAAAGACACTCGGCTGAGCTAGGGC
61 CGTACGTTATGTTTCGGTCCTTGCGATGCCTTGTCAGCTIGTGTGTATGTTGCCCCGTAC
121 ATACTGGGCTTCATGGATATCATGCTGACATAATAACAAACCCCCGGCACGGGACGTGLC
181 AAGGATAAATAAACTTAAAAGGGCTTGTGCTATTGCGCCCCGTTTGCGGTGTGUGCATTG
241 TACTGGTGCCTITGTAAACTTAAAACGACTCTCGGCAACGGATATCTCGGCTCACGCATC
301 GATGAAGAACGTAGCAAAATGCOGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCG
361 AGTTTTIGAACGCAAGTTGCGCOOGAAGCCATCOGGTTGAGGGCACGTCTGOCTGGGCGT
421 CACGCATCATGTTGCCCCAACCAAGCATCCCTTTTTAGGGACGTCATTGGTTGGGGCGGA
481 GATTGGTCTCCCGTGCCCAAGGCGTGGTTGGCCTAAATAGTAGTCTTCCCAGAAGGGAGG
541 CATGGCTAGTGGTGGTTGATAAAACAGTCGTCTCGTGTCATGCGTTTICTTTCACGGGTG
601 TAGATGCTCTTAATTCCCTGATGTGTTTTCTIGCGATAACGCTTCGATC

Bl 3. 4REE AN R RIELAMPT-IDD# &2 5.88 RNA-ITS 47| - 1-261 bp & ITS1 »
262-425bp A 5.8S rRNA » 426-649 bp % ITS2 -

Fig.3. The 5.88 rRNA-ITS sequence of Parthenium hysterophorus from PT-JD1 sample. 1-261
bp was ITS1 region, 262-425 bp was 5.8S TRNA, 426-649 bp was [TS2 region.

A 4% 3 5.8S IRNA-ITS A 5 64 4% P4 86 F 633 bp (97.5%)  E EMEHHF 16
18(2.5%) > # 5.8S rRNA ~ ITS1 & ITS2 4 %% 2~ 6 & 8 18 » 26 4k 5.85 IRNA
552 GC% & 53.6% TTS1 & ITS2 B 4&# 50%: o3 & 49.0-49.8% & 49.0-50.9%
IR B 44 M B IS AR B B 40 5.8S rRNA-ITS A7l ¥ B shifT £ B ¥k 1)
bz B4rEA 448 > # IST1 & IST2 &% 2 8(0.62%, % 75~ 211 ~ 449 & 466
A o

1A Maximum parsimony method %47 5.88 rRNA-ITS A7l #4948 % @ this &4
#(transition) & i £ B #(transversion) 2 & 4 S R PR |V E 85 T/IC-A/C-AT
B AJG B 0 F 75211 ~ R 449 Eh R eyfs S EE S A T/C #ik - REF £
4RI 3 (KM-JC,KM-TH,KM-IS)A & 75 B 449 B A T 2 % & » Ain AR W88
HAGTRAWHELRERORBHLE —RE > H&8EFF L HAEH B
MOEEEHARE  LL60mnariiz iR ldnd MK 466 kA A/C
Wih o AR B4R H (PT-HCPT-LBPT-CI)H A 24 £ > T A /Lo #4815
B EG A O B EAMREENELRNERE
FZHEED-
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F1 BREENAESTHL SSSIRNA-ITS FHx 2R big
Table 1. Comparison of 5.85 TRNA-ITS sequences from 26 samples of Parthenium

hysterophorus
Sample ITS? 5.85 rRNA ITS2
location 38 75 135 163 211 251 316 409 443 449 466 473 568 588 631 640
PT-ID A C G C T T A C A c A G T G T C
HC A C M
1B Y R M
CJ* M S
LL C C A
R ) A C
TT-DH A C C
CH-IT A C C
DH Y C Y
FY R C K
FS C
KM-JC Y C
JH Y Y Y C
JS W Y R T C
N T A T C C

*PT-CJ3 sample missing 6 bp from 215 to 221 of [TS1.
**The genetic code; K=Gor T, M=A or C,R=A or G, S=Cor G, W=A or T, Y=Cor T.

Z ~ 4B H 5.8S rRNA-ITS K7 — & & #Ho-4
5.8S IRNA-ITS A 7] # 3% & A 7R R R R B A% Sk B ek - 5.88
IRNA & &bk & 82 69345 4 B (coding genes) » i 4bik JE 334 49 3Ry 2 4% B B}
(ITS) » th4h - IDNA &8 45 M & 69 rRNA 85 ITS ¢ B B4z 6048 B2 & H 597
& & (folding domain) #1 B 8 — B & W RETH AL F s o E I
(stem) * MEA AR A M ARMLEH B RN (oop) » b BB EBEEF
(nucleases) #:-4-4x & (binding site) & %% (van Nues ef al., 1995; Cote ef al.,
2002) P AT Z ITS2 M HBAFFI L > 5 @3 iEd 3 £ 846 R
B R Aest s B pre-rRNA &9 8845 5% 85 T A% ° Goertzen £ 2 :#(2003)% # B 1TS,
o2 B G HE B B IR -
AFFFEAN A Vienna RNA 4547 L 38 6H 3428 5 5.8S rRNA ~ ITS1 A& ITS2 77
TR BEHEE 0 B RSB AL IS S(PT-JRDP 5.8S rRNA 4 E(% 409 sk
BA SR TRBESRMEA K11 BARAVARYBEEE 4 E6EA0ERE
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4A) 5 MBI ¥ 3683 L (CH-FY2)% 5.8S IRNA # & (% 316 8 % Gy £ —4&
EAEE R UGB 4A) - A ITS] 6y £ B R AL B F G #ik%H(PT-CI2)
Sk 6 EERA(E 215221 ) R H R EHEH BN (R 4B) A ¥t
Bt HE R AR S (CH-IT ) o £ 8 5 ITS2 et R M4 8 Rv A2 28 » 25
ZREHTAR(E 4C) Bb 26 EEBH FHA A B A0 HEREPT-IRDAH

s 5

£ %

A) ey S e
(A) -y .y -y
45T “‘- otk o ad™ T
3 & 4
H i i
Y 9 &
iy < i
PT-CJ2 CH-FY2 PT-JR1
(316A,409C) (316G) (409A)
B) ] . (& ’5‘%

PT-CJ2 CH-JT1 KM-JS2 PT-JR1
(215-221 missing)  (163A) (75T)

B 4. 4273 5.8S rRNA, ITS1 & ITS2 A 7|2 = ek th % - (A)5.88 tRNA * B R MM
W%k S (PT-CI2) ~ 340357 30904k B(CH-FY2) R AL ho 82K B (PT-JR1), (B)ITS1 @ B &%
#OH 9 # 5 (PT-CI2), #1655 47 48 463 & (CH-ITD) & & F1 5% & 70 44k & (KM-JS2),
(OITS2 © B &M o #F 4% & (PT-JRL) «

Fig4. The RNA secondary structures based on 5.85 rRNA, ITSI and ITS2 sequences of
Parthenium hysterophorus. (A) 5.88 tRNA: PT-CJ2, CH-FY2 PT-JRI samples, (B)ITSI:
PT-CJ2, CH-IT1, KM-IS2 samples, (C)ITS2; PT-JR1 sample.
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H 45 & (PT-CI2) %517 5.85 tRNA & ITSI — R &A52 2048 » 12 ITS2 14y —4g &
HERE BT R REMON REETFRS TS TS EES S
BREDRAE o M3 ho AT H 9 R 547 69 £k (Pace ef al., 1998)

=~ BB R BB AR

A M Mega 4.0 #8847 26 ERB HAR DA HIER W - & RB R L
(PT-ID1) ~ # & #F(PT-LB1)A#A M #F(PT-CJ1 ~ PT-CI2)% 4 #3 5.8S rRNA-ITS &
FIEEME > BEEREAT > M SRR EELL 00002 LE  BAPIRAE
SA(KM-IN1) 5 5] 82 R4 L 95 (PT-TD1) ~ #8H #8(PT-CJ1 ~ PT-CJ2) ~ #5465 & 3%
#(CH-DHI1) B 3 3680 (CH-FY5) 2 JE 2 (B A 28) -

REH AR AREEERFARERB R E(E 5) » GN AR S 5425
5.85 IRNA-ITS A5 4 23 A A2 22 M AR RGE YISO RB Y Em
EERAAMAR > D20 MR EENL 28 —BAUE SRS ER
RABE F-—HELPIBGEEE T2 ONEPIREBENE 75 & 449 i
AAuB2H (& 1) - Tang ¥ AQ2009) 7 & #1 A # ¥ 4 7] 48 & & (Inter simple
sequence repeat, ISSR)% 4 HATR B &8 nQ-5rpsl6 R B RITHEH N TR %
ERADHT > ERF 5 BLE R 5 54 (Principle coordinator analysis) & &4 i 35 5k &
R ERRBHSA 2 —HATROIYERE - REL - Ehyg Bl
BREDEZBBE > BB LREGRBY L0 A0 2 BN 20E
RER2zSAEZEH RbBH LR LB AILAANGT L EHRR B2
RANRF BEEI Y -

RIATASTH BB L2 MR F 28 G088 N RN 2 4l
(diakinesis) B9 & 482 % n=17 (Peng er al,1988) - B 4K S UM EBHEBEE K
Flzigtm et A F 7 %B 20=34> 1 #% 2n=35 (Rollins, 1950) - #4 &
Hakoo(1963)7EF E&4R B A R R - RA R B F R &8 H 2n=18 - Peng X &%
#% 0 EREBH 0=18 B EAEE ML AT AL EH 20=34-35 2R L 0 REF
BRERTRAEEE RGBS 9(X=9)8 4 R (Peng ef al., 1988) - 32 X fu % &
bR B EHYERERERBL L — » FIF > $454b - LR Z4Z40 - TRBEE L -
TARE A Rofe fe X F B AT 48§ B8 F] # 1k (concerted evolution) Z R &
(Baldwin et al.,1992) » AF 50 4B H 7 58S rRNA -ITS A ¥|sh sk & R Bz %
M —BREBRZ YR UREHTHNARE LIRSS B ER BT
BHBERERNER IR TR RAE » TRLEBHL 4S8N -
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PT-LB1 —
E CH-FY4
PT-IDI
PT-CH
- CH-DH]1
PT-CJ3

CH-FY1
CH-FY2
CH-FS1
_| PT-JR1
CH-FY5
PT-HC2
PT-LB2
CH-DH2
PT-LLI
TD-HDI
| PT-HC2
CH-ITI
| KM-JHI

— [

PT-CI2
CH-DH3
CH-FY3—
KM-IC1 7]
KMJS1 |
m , KM-JS2

1 KM-INI

t } 1 } i { |
0O.0030 0.0025 0.0020 0.0blS 0.0010 0.0005 0.0000

B 5. #M 5.85 rRNA-ITS A 2725 % - S1M © £TIRA £ RGER 5 20 REHK
B o #sHRIR R RGEAMPTID) ~ AR #(PT-LB1~2)  EALA(PT-HCI~2) ~ A 4
(PT-CJ1~3) ~ B3 7& #F (PT-LL1) 5 #4b & A3k 48 (CH-DH1-3) ~ 45 38 #8(CH-JT1) ~ 3% 36 ¢
(CH-FY[~5) ~ #8884 CH-FSI): & 283 T#(TT-DHL) ; £ P18 43 4(KM-IC1~2) ~ 4
AHLKM-TH1~2) ~ £ 88(KM-JS1~2) 8 £ F4E(KM-JN1) o

Fig.5. Phytogenetic analysis based on 5.8S rRNA-ITS sequences of Parthenium hysterophorus

from Pingtung, Changhua, Kinmen and TaiTung county in Taiwan. Samples from Pingtung
county: PT-JDI, PT-LB1~2, PT-HCI~2, PT-CJ1~3, PT-LL1 ; Changhua county: CH-DH~3,
CH-JT1, CH-FY1~5, CH-FS1, TT-DHI ; Kinmen county: KM-JC1~2, KM-TH1~2, KM-JS1~2,
KM-JNI.
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