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ISSR molecular marker in detection of Cuscuta spp. in

Taiwan
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Taiwan Agriculture Chemicals and Toxic substances Research Institute, Council of
Agriculture, Taichung, Taiwan

Abstract

Cuscuta spp. plants prostrate stems wrapped host and host plants of moisture and
nutrients uptake by haustoria, leading to host death, the risk of phytosanitary concern
stems and leaves of parasitic weeds. Cuscuta japonica is Choisy var japonica, Cuscuta
Japonica is Choisy var formosana (Hay.) and Cuscuta campestris Yuncker are common
three kinds of dodder in Taiwan. Cuscuta japonica is Choisy var japonica and Cuscuta
Japonica is Choisy var formosana (Hay.) flowering is not easy to be distinguished from
the appearance of type. In this study using Inter-Simple Sequence Repeat (ISSR)
markers molecular identification of the three types of dodder. We collected the
morphology of different dodder species samples in field, using 45 ISSR random primers
for PCR reaction and gel electrophoresis analysis of differences in comparative DNA
fragments. The UBC 823 primer (5-TCTCTCTCTCTCTCTCC-3") with the appearance
of morphological differences, clearly showing a sign of DNA fragments of three
different specific. Cuscuta campestris Yunck. had 3 bands whose molecular weights
were 800 bp, 900 bp and 431 bp respectively; Cuscuta japonica Choisy var. formosana
(Hay.) had 2 types, bands 647 bp and 431 bp another one band 647 bp and Cuscuta
Japonica Choisy var. japonica had a 647 bp specific band. The results of this study
shows that of the Cuscuta spp could be identified with using UBC823 primers for
different types of dodder ISSR-PCR amplified DNA fragment fingerprints of high

specificity and cooperation with dodder seed identification in Taiwan.

Key words:ISSR (inter-simple sequence repeat), molecular marker, PCR, species

identification.
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FAEMMHLEBREIHBETEZEZYH R R4 TR (Cuscuta spp. 4 + 3 R
B8 R A 14 #Ei 5] B F 4 13k ¥ (Parker and Riches 1993) - {22t /8 A7 F FE 28404
7| 2 A2 SAMIEMEA E A (3 2008) 24 RIBIEE T WP AL B B AR
B ARMEEFLRY R4 TRAYBRAERL SELHOEHEFE
FEFETE—M - #HRE(haustorium)HRFEZ AT ALY SFRFELT
AARERE R Y  FASFARLSGTEARTOE AR  FETRET
B BREMESTTREFTE > FFRANMEME > BRIANFRBEMR
R B R R G HGRAT A SR SREEES -

U4 4 B 3R, B R B 4 F(Cuscuta japonica Choisy var. japonica)Z 3k % » 3l 4
ATEARHEFERIRANGEHEHDZSENY - N B ARG THREEHAHE—
& % #.F(C. japonica Choisy var. formosana (Hayata) Yunck)® % C. japonica Z.
YiE o WA 0 R HRIMRER > Bt tTEXE HER Fik > B RB
ARGTFHAEREE - AW FHRNERELC2HE  LAHBE¥ERRE
WHMER > BHEAMERNFA -

4T B 4 B ¥k 3t #H(Convolvulaceae) 3 & 148 47 » Yuncker (1932)7 £ 4T
BEBPERAEKZ L4 TF£4 121 #(Yuncker 1932) « BAT 6 A LHZ 24T
WAE S QBG4 TF(XLEEFTE4TF 0 C australis R. Br)» YER&T(C
chinensis Lam.) ~ # & % 4 F(C. campestris Yunck) ~ € R4 TR BFA RS T(&
1972; 44 1947; Chang 1978; Kuoh and ChiangTasi 1989; Yuncker 1932) - £+ FR %
GTRL AN BRERME  AEZFEREAEMAE - §ERLETREEA
NEHELE > FEURAMEDAE - BAELTFEERANGRMERLMLEBR
¥ 1990) » T EABAEBERGFEEL4T  SUREBARGBANAF X > B
ANEZBABGTF EREXZAENRZU AN BFHABHERIMD A EBE,
1990) M B4 F A FR L4 FTREREY RE > FHBERRKE - R4T
B E B oL R RS A M 2 SR B R B NRA Bl LK
AMILAMZ GRS P(FTE 1979; B 1972; BHF 1990; Zietkiewicz ef al.
1994) o

DNA 4 F4%& 3 (molecular marker) AT 247 » l ZR A hipigay EE L >
SR RANSEER  RRESER RO REHG  RAARFELE
B % (Berg ef al. 2003; Bomet et al. 2002; Bornet and Branchard 2004; Capparelli ez al.
2004; Godwin ef al. 1997; Jauhar,1996) « & ¥ & Zietkiewicz % 4£ 1994 47 45 & 89 i
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¥ K 7| % 35 (Internal Simple Sequence Repeat ; ISSR)%--F#% 3844 - B A 1~6 184
st EHIEATI T e A E 5 DNA 2 K BB R A 45 T4 &84 DNA
FEEERSBEF S A M2 EN  BrE LW ES TS 2 E Kojoma er
al.,2002; Kolodinska et al. 2004; Rakocyz-Trojanowska and Bolibok 2004; Sica er al.
2005; Zietkiewicz et al. 1994) -

FHMAS4TREDREE XA AME » &4 F 4 H ¥4 E M (internal
transcribed spacer, ITS)A 7| ~ 16S ribosomal RNA % (Krause ef al. 2003; & 2006) °
BRQODFEF A RAPD ¥ AFEHEHI R4 FRESFEE - £ &b RAPD 5
BRAENHESHUEEAREE» D ALSG TREM ARG T 2 #4E(E 2004)° B AT
MEJER ISSR BENR R4 TRER B2 AMART - AARE B3 HTARK
W L4 TF4 5 > A1 A ISSR-PCR #47 » B H— M35 7 BANEZERA TR
RGTF - BREHTFHREE AL TEIMIBR4 T Rad -

R g ok

—~ RETF B B FH AR LGB

ABFFEF 2007-2000 F A FBIPE 13 BPHRERLT > LWIBRBELRREL
LM EREM R4 T AL » £ 46 BRI o K3 Yuncker (1932)% R 474
B PRz RSN THA6ERLENE 4 EEER4T 6B A
R4FRICEFREG4T AP0 AR4FRESFERBRMBZER » X7
5B 34E% o BN NBRERRTEIMMTINE]L -

- RS THLZDNA ZRAEE

B 02g £4F 243 A DNeasy" Plant Mini 3A#(QIAGEN 2 &) ¥R £ 4 T
# B 4 (genomic) DNA ° #§ ¥tz DNA 8445 6 B 3 2k & 260nm 2 R AA4E
155 % 4 F %52 DNA # Emgpl") -

=~ fEER 3RS T L ISSR & — 5] F

A 45 18 UBC ISSR #4144 4 7]5] F(# A The University of British
Columbia, Dr. J. B. Hobbs, Director % B % )& Fast-Run'" Taq Master Mix Kit (7% f
BoNE) #ITPCRRIE GETERIMELTFXE—MIF-R2ul 24F4%
foZ_ genomic DNA » 4-%4v 1 pl 0.3 uM primer » ~ 10 pl 5X Taq Master Mix (1.25u
Taq DNA polymerase, reaction buffer, MgCl, final concentration 1.5 mM, 200 pM
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ANTP) » Biv @ £ 8T ARELEHES 50 pl HBANNERZHETARALS
F# % Z genomic DNA » PCR R JEH#4F - A MBE A 94C S454  HBE 1A
B EMIBE 94T 458 REBESTC 308 RBE T2C 2 54 > /3K 35
SBER G RABAEBIBE 72°C 7 4948 - B 10 pl PCR £4%  sv 2 pul 6X DNA Loading
Dye: it A 1.2% (w/v) 0.5X TBE agarose gel ¥ BL 100 K45 /& » #47 30 44 DNA
Z & 7 4%#F » agarose gel BA ethidium bromide (EtBr)i# &t W 5N ETHRELR
#1 B Gen-100 DNA marker (¥ B 5512865 DNA R &K E -

W 3RS TFREm DNA T bR B2 R &

5318 10 ng 3 4 £ % T2 genomic DNA > #4772 1042 » X 10ng ~ 1 ng ~
100 pg % 10 pg #47 ISSR-PCR R JE » THEAT 3 K> AL UBC 823 3| F2 e &
S ARHEIGH DNA B B2 BRI -

SR At

— ~ R&%T B MY RBURM LS

R4 Yuncker (1932)% %478 T3k PRz M B8 5S4 > 7T 46 A4S
EH A 14 @4 E4FNo.1-14)~ 16 18 8 KA L4 FWNo.15-30) & 16 B-F R & 4-F
(No31-46) » AT BAR%FRENFAEABRUIZEERE - XT 5 3 #75]
(No.15-24,25-28 % 29-30) » 3 R 4 F oM M A F I S L TFT(ERICB 1)

(—YeBAR&%T E0% Bk A 153 mm ¥ERAREAERBEER
LEEE  BAFLEBKRE S8 £F(E 1AQ2) - itk 4-6mm * LR
4% RIKILAFZELE LBV AHKE 1AQ) ) RTAHBRIFHRA - RAFHA
AAE  EHE2E 1B EEEMESER(E 1AQ) - 4BEER4T
B EN BIESET HR)  FHEBE HDREREG HE) FEAFMNE
AARMY 0 GAE iR~ BATE - BB RAERE(ER]D -

(D)BAZRSGT 44 ot B2 153mm> EH S04 BF > A&
EMBeRBRBEREZER ATHATLCEAT R EBKRE - FERDE
PEECERBB R BKEE > UARCER R eBRENSF 3 EHEHAMN
(B 1B(1,2))° & & 3-4 mm - £ &4n  MRKIEF L - LB E A FAK(E 1B(3)) >
RELHRPHRN > RAF AR Y  2E2 ¥ it 18 RHEAMER
H(B IB4)° 16 HH RESHTHILIHENHRBOHD) ~ & FF(6 Hhm)R
EBBOHS) FEEAKRAMY > G308 EABRETHHEFER]D -



18

I REHEHESZ ST B2

= B PERE 10156 A

£ LABEL4TFREADZHRIRF  FEHMR 3 HEST HHMFH -

Table 1. Classification by characteristic of Cuscuta in 46 samples.

Sf;::)ple Collected site Host plants Species Flower and fiuit Stems externals

1 B B IR SMRH%T tit e Mk Bl HE
2 R B AkE B EAMEA  Cuscuta japonica HRHE - B 1.53mm FEEHR
3 HREAAE DS ERLEEH  Choisy WHERMK > Bk FH FE OB RK
4 d SR E N BATH var formosand 4-6mm ; AxFE 2 B Hotkr B
5 itk AARE KREF (Hay.) HoElm-

E BEEWMESE
6 aE R YR s N ko REHBXR

TA ¥ 4K JRERI 0 AR I B
7 HARI-F WS BT B KR

TAENH

16.2K
8 B kIR e AT

N
9 SRR AR 20 HIEH

e g
10 SiElastiRemiE  H

L 20 i
11 SiEMGEORE 20 AR

Egul
12 BRGGe L LRg

Fq
13 BEBFGE L 48848

|
14 BENEE244 fid

i
15 LT EER fo A A& 8T v sedn o fik ERppl BER
16 &dFTdaik FAM Cuscuta japonica FEA#% > 8 1.53mm > F&EFR
17 & +i#a4% 848 f.47) Choisy RMEEK LRk FHEFEEBRR
18 L FEEHe 3R var japonica 3-4mm; 2 2 B 2o £
19 S PB P Mg ol ME-

10.1 km HEEMEE
20 miEEE4ga 3] o REAHR
21 hfETEAF AR HE# SPERTE 0 R
22 hIEB TR 3B E B AL E
23 dyiE M= o [ZX-F:)
24 GBI R
25 3% Mo 2 ook @y HE 0 A8
26 3G Aok &4t 1.3-3mm » ¥ & &5
27 BRI R B 24T H E i b Bk
28 EARSMos o Fok &%
29 SFRBRoPRAR IR Exmmap AEE

9.2 km 1.5-3mm » % & 8 8
30 siRTREFLR  H# PEHGREE A

: BEHEREEBEK

BEZE . L odkc B E
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Sa;lr‘ljpie Collected site Host plants Species Flower and fruit Stems externals
31 & b4k o 41 RIEARYEE FRELT it 3-8 MEAR Eiietik HaEY
32 Mk A B 8P Kitgws  Cuscuta _ i?iiﬁ:u.}?i/ééﬂii’é@] gnmﬁ’t :éé%i%‘f%
33 BEREE ALY compestis FARIESE > 2R & BF
3 EEEMEE  Atgwy Yook BB > T
35 MAUBBTE  ATRADE/ Sans fam
A Rith ETA

6 WREAHE  AEALH R
o33 E! 1) 3 2

37 WRMARM AR/ AEFARA
B ¥k

38 5 PR KBRS e

39 ST BFER £ i &

40 BHITRAKES ARILAREE

41 Bibiab 4 - |

42 HALBRAR B P

43 B R RKiERYE

44 TR A g iAWY

45  APIK&AMIER RiEaUH

46 MBS R Bk

B 1. 2#%34%

)

@)

3)

@)

BFZ bW - (A)S# & 4 F(Cuscuta japonica var. formosana, Cjf) ~

(B) B A% % (C. japnnica var. japonica, Cjj) ~ (C) FRB &4 F C. campestris (Cc) » (1-4)
AR BB R RMER -

Fig. 1. Morphoiogwal features of 3 Cuscuta species in Taiwan. (A) Cuscuta japonica var.
Jormosana (Cjf), (B) C. japnnica var. japonica (Cjj), (C) C. campestris {Cc), sub figures 1-4
were populations, stems, flowers and stigma, respectively.
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(ZVERE&4F S il EAS Imm EHERTE £ 1C
(1,2)) » 36& 2-3 mm > 76 3-8 4 4 BB A HS B SRILA 0 LB Ak
(B 1C(3): RFAHM > A a AN FANAL  RFHZHAR 2 B kit (E
1C (4) - 16 B-FR A TFHRTTHHEN I - PRER - MR B BR 4
PIGE 10 @5 FEEALRAY  AHALAYE  HAWRE - BRER
REH(RD -

—f@E FRASTIRUERLSSABALLTEERA  HNES 25
WEMTFRARSTERLRZABUES SR ALTIEBA-6mm) A R E4T
ZE-4mm)E - - FNRABKIERAD  FHTHEER  LAMENEAR
SIREHREAAREIGERSR S > P AEH AL TEHORE -

Z~ R 3RS T2 ISSR -3 F

IRE Y 46 1B £ &4 FH T 554 45 88 B UBC & ISSR 3] Fi#47 PCR R /& »
HERE %%k 811 ~ 813 ~ 823 ~ 835~ 836 ~ 840 ~ 841 ~ 844 & 846 % 9 {8 ISSR
BlF T HEBEL4 T  BARLTRATFREAL4 FHEE AR SAMMEAR
# s B & UBC 811 ~ 813 ~ 835 ~ 836 ~ 840 ~ 841 ~ 844 & 846 7| F-#: 7T 4% 52 3¢ 18
BEBAR  ERER4THALZ MRS REERAMEIFABRTRE(R2) w14
186 ESTHRDBRIE > ML 8 A ISSR 3| FAAITHIGE 39 thizM A & > 5
BMA 284 16 BB RELTTHBE 2-7 BB h& $2MA 23416
BT R L4 TFHLEEHLER -8R R T UBCS841 3| Fx4 » PCR £
& BRI REGR2) -

f#14 UBC 823 3] F(5°-TCTCTCTCTCTCTCTCC-3")7# 3 # R 4 F 4 3138
HEMDNA RE&(B 2) > 4 BE R4 THLA 2AEBER 9B IWNo.1-9)3%
8 647 B 431 bp 2 4% DNA £ £ » 5 B4 5 (No.10-14) R 315 647bp DNA R B » £ &
WENRRBE S LG D) R FESHRQ2 ) » ob 5 HRBEIBRMEH
B4HTF BT B ARARELT - 16188 K EL4LTHAWN0.15-30) 53498 647 bp A
%516 1828 % % F45 £(WNo.31-46) % 395 800900 & 1100 bp 3 1% DNA K &(% 3)°

Z 3R 4%THAE A DNA TiREREEZAR

3 # % 475 BB 10 ng genomic DNA - 2 ##F 1042 % 10ng~ 1 ng~ 100 pg
% 10 pg > 83X UBC 823 3| +2 PCR ¥ 18784 & - &R £ 4 F 2 genomic DNA /&
FEARHF 10 pg DNA - 8] 83818 HAZ8 R 2 » 100 pg DNA REBF TN 3 R 4T
SR EREEZE R K (B 3)-
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%2 #/A 918 UBCISSR 3] 73 3L 4T WA & -
Table 2. The diverse DNA fragments of 3 Cuscuta species from 46 samples were obtained by
ISSR-PCR amplification using 9 UBC primers.

Primer Amplified DNA (bp)
1600 780 95
SR H8TF 1000 900 780 495
1000 780 590 495
UBC 811 8k EHT 1000 780 495
1450 1100 900 780 700 590 495
LEELT 2800 1600 980 370
1200 900 720 700 600 540
) 1200 900 850 800 700 600 540 400
SMESF 1200 900 800 720 700 600 400
1200 900 850 800 720 700 600 540 400
1200 900 800 720 700 600 540 400
UBC 813 1200 900 800 720 700 600
1200 900 720 700 600 540
BAEHT 1200 900 720 700 600 5S40 450
1200 900 720 700 600
FREHT 1550 1250
sogsy oo P
UBC823  pxgm3 647
FEESLTF 1100 900 800
990 900 800 520 420
&R ST 990 900 520 420
990 900 520 420 370
UBC 835 990 900 520 420
BARELST 990 900 700 520 420
990 900 700 680 520 420
FEEMF 3000 1900 690
LR 4T 700 530 470
700 530
700 530
UBC836  pxswus 1000 700 530
750 530
FEEST 1950 900 700
1500 1400 800 500 480
1500 1400 200 650 400
1500 1400 650 480
SWELTF 1500 1400 800 650 590 480
1500 1400 1000 800 650 590
1500 1400 800 700 500
UBC 840 1500 1400 1000 800 500
1500 1400 800 650 590
1500 1400 800 500 480
BRELT 1100 500 430
1500 1400 1000 800 590 480

TBEEHT 720
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Primer Amplified DNA (bp)
1000 820 700
L RHGT 820 700
1000 820 750 700
UBC 841 BAR%T 1000 820 700
820 700
TR R ST 790
900 790
1200 1050 800 750G 590
1200 1050 900 8OO 590
L EET 1200 1050 900 800 750 590
1200 800 750 590
UBC 844 1200 1050 800 750 590 500
- 1200 1050 800 750 590
GAREHET 1200 1050 900 550

1200 1050 900
F 8 % T 1500 990 850

1500 1100 890 700 600
LWEET 1500 1100 700 600
1500 1100 890 700
UBC 846 BAK&T 1500 1100 890 700 600
1300 1100 700 600

FRREET 950 580

4 5 6 7 8 9 1011 12

100

B 2. # /A UBC823 3| 7348 0@ s FHex il &-(§ 1 4 12 #) % DNA markers-
F2AMALHEEAHTNoI3 D) FSWMASE AL TN 10K &) F6-8 MBI R
R 4F(No.15-17 4 &) » # 9-11 # A F R £4FNo31-33 &) °)

Fig. 2. The DNA fragments of 3 Cuscuta species from 9 samples were obtained by ISSR-PCR
amplification using UBC 823 primer. (Lanes 1 and 12 were DNA markers, lanes 2 to 4 were
samples No. 1-3 of C. japonica Choisy var. formosana (Cjf), lane 5 was samples No. 10 of Cjf,
lanes 6 to 8 were samples No. 15-17 of C. japonica Choisy var. japonica and lanes 9 to 11 were
samples No. 31-33 of C. campestris Yunck.)
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3. # M UBC823 3| -7 46 MESLFHRB MR &
Table 3. The DNA fragment‘s of 3 Cuscuta species from 46 samples were obtained by
ISSR-PCR amplification using UBC 823 primer.

Sample No. Cuscuta Amplified DNA (bp)

1-9 Cjf* 431 647

10-14 647

15-30 Cjj 647

31-46 Ce 800 900 1100

+Cjf: Cuscuta japonica Choisy var. formosana (Hay.)( & % 4TF)
Cjj: Cuscuta japonica Choisy var. Japonica( B ARHT)
Cc: Cuscuta campestris Yunck.(F- 8 % & F)

12345678910111213

(bp)

100 §

B 3. #f UBC 823 3] Fib#x 3 .4 F R F AE 4 DNA 4 # g B amdth & - (3 1

#5% DNAmarker» 8 2-5 A LR A4T  E6OMBbaARGT £ 10-BHMAETRR

HF DNASENE2, 6K 1044 10ng: £3,7&11#% Ing’ ¥ 4,8 % 12404 100

pe RERES IR I3A 10pg-)

Fig. 3. The DNA fragments of 3 Cuscuta species from 4 different genomic DNA contents of
samples were obtained by ISSR-PCR amplification using UBC 823 primer. (Lanes 1 was DNA
markers, lanes 2 to 5 were and 12 were DNA markers, lanes 2 to 5 were C. japonica Choisy var.

formosana (Hayata) Yunck., lanes 6 to 9 were C. japonica Choisy var. japonica, lanes 10-13

were C. campestris Yunck. DNA contents : lanes 2, 6 and 10 were 10 ng, lanes 3, 7, 11 were 1 ng,
lanes 4, § and 12 were 100 pg and lanes 5, 9 and 13 were 10 pg.)

BE

KT R BER RS  ILRRMETF MR BB SR
Sk~ %y > 3R AM T~ HHE % (Parker and Riches 1993) » #& R ] % &F
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R R R > HFA) - PR BN ESTHRFEEE &5
BFAsEsRz i 2 (Liaceral 2000) . R RHATHAEAMET T EZMENRE
T e Nzl LET(SfvE 1990) BHEXBEEFEL T
4 1b4% % (Christiane ef al. 1997; Ye et al. 2002) ; i@ §. 14y 88 (peroxidase, POD) R %
£ B ¥ Ekak 1 & AL 88(glutamine-oxaloacetic transaminase, GOT)X [B] T G458 7 (31
¥ 2000)c shFEHEZERG H A KRB - T SRR TR s8I
Yo BT IRE T HRBEARZER -

SFRECEBMEANMYRGERHEED > ATARET 7T HER 4T
&) #44% & R (intemal transcribed spacer, ITS)F 7| B ZEMR G » RANEIAT A
E4%THMHM(E, 2006) - WK % #%F7 16S ribosomal RNA (16S rRNA) Z
valine transfer RNA (TmV)2 B & Mk Z & 165 IRNA g F &k & £4%5 & M4 (Krause
etal. 2003) LN ZRAMBHEH BHEEFHUETFR AL T HREHE
Heyif g E g b FB mDNAITS #MEEAF P54 40 BRRES4TF T
B 4% W REE 0 ok 2 48 UE (Identity) 7 96-97%6 2 R % 2005) - AL(2004) %
L RAPD FERAFAMMESLFLEENRT > sEEZR4TENENARER
SERBHEGDNA FAH - SREMGI M UB ARG TFREE L4 TNERL
(B:2004): 2.5k RAPD SAFe0 4 R B MMEA B ARG TROB L4 TR

FHERE R ENRBEREZ 46 BEL TR ARBESUES A 14
BEERG T 168 ARARLTR 16 6-FE L4%TF - # A ISSR-PCR & JE 7 1 45
18l UBC ISSR 3] F » £ 4% 811 ~ 813 ~ 823 ~ 835 ~ 836 ~ 840 ~ 841 ~ 844 & 846
HFOFMISSRE| F B THEMEH4TF BARAELTRATFRELS THEEARZ
AMHBRE REBR4THRSESE $AMF 2834 BRESLTEANH
234E(R ) FRAGTHRLEEHOEBRE—RHEES  BF 3 ER4THEN
EGE R 2 BHIK -

EUUBC 823 3| FIMNIBRALTHAHIBEFEMLDNA A& BAES
FHHEHEFT  HRETRELSLY 6B RE2LBENMN 3-4mm > FH
ERFH P EBAES FHE64Tp BE— L& FRELAT» AN 10 B%
T ey 16 AR 0 F 38 800900 & 1100bp3 #4 DNA R & W 14 B &M A4+
BohAE 2AEMEER OB R(OEHRG T B SR SGER 2 D) 15 647
B 431 bp 24 DNA R & @ S E#H (AR F L% 3 BHBEHHER 2 HR) » A
% 647bp DNA R £ b5 B3 SMRB BB A4 F 2R EEHMBE LR
GO PR EHE - BRIDTFEME ARG TASE LG TSN BELEE
AR SL2HELTHEBUABER T MY M LLER -

_—
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#ATISSR B EHATE R DNA AR 2 R L EELS 2 — » REHERF XM
54 % ¥ DNA % #2(degradation)#y i J (Jauhar 1996) - PCR @B ¥ X £ H U H &
25T DNA #4g e tbf) LR % DNA #iREE A PCR R ESG & HE3) T8
Fr¥8Ye DNA R A ERER R -1 - 2H (00744 F A £ 4T ISSR-PCR R JE
WAz T RSB 458 T BSA EE ~DNA #RE K ~ 5] TR E R Taq DNA
polymerase iR i > ¥ @M A B BE - AARALIELSTHAE 48 DNA T
W2 RE > BAER 100pgDNABRETH 3RS T o 5B ISHELEE R & -

AREEIUUBCSE23 5| FXISSR 5 FA2H% TR EME4TF - BRES4TF
BEFRRGET 2B S EML DNA A& 44 BB EZ L FEFTIAR
HTFCHARSTH - BEBTEREESR  BRAE RGE 5 BA S SR
RA4TFHRGHELGTRAARGTAOTHMAE > WBRAFTETRERREERE
RUGFHREXET > R AFEHMGETREER -

"gj- I
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