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Quantitative and Qualitative Detection of

PjTth'z)a and PBytopLtLara Species Based on

PCR Techniques

(PCR ftWli:*uB] Lf= Pyth.um BS#i3 i: U

PnytopLtLom hS# a) Eijbl a:tF2EiBB91*tB)

j=3E d&%j<* ##]2 2* * F# A

6ui u*ja*Jt? a i2 Bt A) i I

gui #Rqj<* * & i Ef] PB #

iG 3t 0) F～ * 0) i 5

*=i&2tj:, 3g%#8=h' 81 8#4=4h g]5kQ)i*P*PRjae)-#jBkfEqSf#4=4h i LT*ujgg

gE i 5nTbl8 Pythium intermedium nB3i. #BifE&kqiE8=+a7T=be)Zia5nBq

#h' i t>'j 51 =t>#l%T>if iiliL5#T. A a phytophthora cactorum 3b'i tF Ph. nicotianae

a)f%. fj%igfQ)L3q3E3SitF PCR Ki a*tBt=3b'81ak&4=ghq)4=5E*jBu% E]B9 i L

O

py. intermedium 0)*EHi9f8=ij: U 7/i,F j A PCR fi#ii:jqV', rDNA D internal

transcribed spacer regions (ITS)i)i 6 *AJt4Q)-r%hu,1 7 / 7- k-i2=+ L,flo t*dL6i&@a)*

tBti SYBR 9'U -> II#9tgErSTk@jq+8= tvCh, #BS&8=*thvCh%7:I. a 6i=, i

*b}6D DNAfbHjB%ek&+8= 2=8=i 9 , 2F*tHB8=i: 9##i:*EPDPy.

intermedium nf5LgB& tik&5}iFbSg%E i: tf 1 f=Q 2 Alk;jfQ)#i&###i*q=TCAD2F#

a)5}#i:!Ja^T= L>
I 6, @%8j:i L < 4=i9-Thba I

LJ,_bSFB
6A,2=jh>J3T=.

ph. TZicotianae js itF Ph. cactorum i=-3V'T8j:I i&a8= 2 #e)qpiL575kRF$8=4*tH+

8T=bQ)7/i,517L,9 A PCRiifDBq#%5e*T=D 7}L,517pV?A PCRTh83:, Aif87p

7j?-kgA*%bit8it,jEbSb8. %=TCh, Ph. nicotianaeiB#A7D7-/?-k ITS

%ji, ph. cactorum 8*A7p7j 7-a ras Lj)i*0)g ",o9 5f5&r=+ Y}tl q)l&&'R5T]8=

%'tL,fYL#.,E.kg5TT%&%+ LT=. %&=* Lf=7p9/?-n#AJhtki*Seh L, -7}L,517p
i/

9R PCR k^jf5 =ti=3: 9 , i5t*o),rBB**%#*#DNA, i*DNAW*b,6D*ujt

2iiSni&Br]bS-eh%T=. 5 6 8=, *4*tBfiaik#1T=0) 2 i@a)yiL55Q)JZpi#%Ja3Ekj

91=+nj=fiE*Be)ba 8-30)3i. iR(d&J>t %5!, #ja, i57F, f#, #>m, Lh5*Bg, ]t
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*3i)a) 89 ～-I 91=1hm8=-3V'TFIT= i I 8,Ph. nicotianae bS 2 9R 4 BEia,ph. cactorum

bS 2rR2 Wj%, f575R*AS 1 9S 1 Wj%Teh*Hjgh7:-Lo

Ph. nicotianae 2: ph. cactorum Q)fja*hi=-?VITti, #T=i=7p7/?-k-aB:-i+ LT

TaqMan 7pT=-7>%Bjv'f= U 7}L,5J J> PCRiikLq#Lf=o ph. nicotianae i Ph.

caclorum A16D.(5R*f%# DNA 0)*tHFE3Ftj:, %hJfYL 10 fg 3sit>+ 1 pg i #Z&L2T.A

-3T=.

PCR *Hj8=ja'VIT4=% TVla#PR& 2= 5EkThVl a#F]B@0)EKBfJ8j:, Pg < a)8&4=4h*0)W

#E8=t DT, ##i=3EfJ2f&Rgt=if-3Ttlao +tibb,
/*mh&bS5EAJT.i

DNA bSL^iA*

5hii8=#-3TV18 I i i=3: 9 , DNA i=2&-jhvl7:-L*EH#Thij:i#a3m8=ff-3TVlaqiE

t&bS A 8. *Bf9=vChTi, propidium *7.}1b4h(PMA)h' a: V=31-} 9 J>*7 -}1t:%(EMA)

%@R L,T, Py. intermedium Q)4=#Bh&33 i t^+5E#PR&k EBuTh% 8f.jAk*-# LT=. PMA

K&jhvlT:kL55Th8j:, 5EAJfth#F]R9D DNA i PMA k+5iifiFS L1 #1 f= PMA &7=ffi!i

lE:+a T= a l=, #kLjq!#BEtii5vli&jS##5hhj *- T:A(LED)k];EjE L, kiqFSPpq&U(i*

BEkfJaBE+8 I i i= i: 9
, A?jkj:%#i>>7o}L,Th4=5E*1JBTJbSq%Et=tflf=o *chT=, EMA

f5E&*.y h T, biB!]aFSFp5&t>.#1ikiJa5Ei-8 i i k 3: 9 , *i4fj%jkif >7p)i,i), bfE5E

*JBuilSq%E8=7t -3 flo

* i a B! 0) S a

*3%2ti, ##i=3b' 81 8^M4=gbE5#ni*P*PRfe)f*#i=fE##4=4h i L,T*ujq

g# i: 5 YLTV '8 Pythium intermedium 0)RfLif. %B t2fjk&g#8=+8 T=bO)ffW

a) BR#ib' i:WJl f =o#f%Thi#+i#Tp5LFi57fh A 8 Phytophthora cactorum js i Ui. Ph.

nicotianae Q)i,ht. f&tIAo)Bfg#ib' 3:tF PCR i= i: 8 1*H8=3b' 81 8 *&&4ho)4=5E*l

BukPBgt LTV18.

Py. t'ntermedium 0)4*HB8=8j: ) 7}t,5 JI
A PCR 2i#kiRv', rDNA 0) internal

transcribed spacer regions (ITS)i)16*A1&q)#v '79 4?- k&dt%+ Lf=o *Oii&@g)

*tHtj: SYBR 9hhu -> rI #X3&$4k@B7+a I i-Ch,#ZGBEL=*tHTh5f=o i 6ttt

i*b'6n DNAhtHIIA%ek&+8 I i 8=3: 9 , **d*k3: 9 ##i*EPo) Py.

intermedium a) 75L*BEtiEiJEDiiFbSq%E i 7T?JD f1. 2 i),Bjfe)*i&###i* EPThe)i

#o)JZni#kiJgJ<T= i =b, #&ij:%L< q=i9-Thb8 I i bSP^ 6i),i fiJ3f=o

Ph. nicotianae j3 i tF> Ph. cactorum 8=-3U 'T t3:, Bc}m= 2 3ie)y*L5# a rE]F$8=*H

+8flbn?}t,517pt/9 A PCRibDBq#&#*T1. 7}L,317pL/9 A PCR Th8i, A

+i8 7p7-/ 7-k,iA*J&b%8iBfbSb8o i =7f>, Ph. 7iicotianae @#A7p5;I( 7

-k ITS f*iEB;,ph. cactorum ##A77 / 7-& fas Bg3fnF >/,o9 2fi&6TzI+ Y}tl

q)ji&@E5r]i=%hfhh#,5,k 9 T T%&%+ LT=o 55#;*LT=17 j?-n#AIB i:7*#h

Li 7)i,517pL,PR PCR kW5 =2= 8=i D , #i*Q)#*f%#B5kDNAt j=j#DNA

P5fi),60)*tH i 2#e)#Br]bSTb%7T=o a 6t=, **tB]ia5k@-3T =D 2 qiq)3*

E#OJZni#iJai&JI 51=11o)j=fF%f&Q)ba 8 -3g)3f. 9R(d*ji, %3g, aS&, tE*,

f#, #Rq, u]xA, ]Et#5i)a) 89 0)J15l=1tm8=-?V'Tlflf= i: I 8, ph. nicotianae

i)S2 A 4 Bgj%, Ph. cactorum bS 2 iR2 Egj%, f575FqBSbS 1 iR 1 BE%Th*Eb5YLT=.

ph. nicotianae i Ph. cactorum nfja*tH8=1V ITtj:, iWf=k7p5; 1 7-kidX'L=* L
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T TaqMan 7DT=-7hkjqvlf= U 7)i,5j A PCRf9fkLm3eLf=. ph. nicotianae i Ph.

cactorum A,6 a)[Ri?4,i%# DNA D*tB@&5?l3:, %h%hh 10 fg jScttF 1 pg i #BSji

Thb-3f=o

PCR 4*Hj8=ja'UIT4=% TV18#mB& i 5EAJT>V'8#PR&0)KButi, @ < n#4=4bJ$0)

#gEi=t -3T, }E#C=B;ftfS&Rgi=7tiJ3TVlao +tfbb,
,*Ph&bS5EAJT.b

DNA

bS5jij5$5hi=t=#J3TVla I i i=i 9 , DNA 8=aEjvlf=*tHiATlj:i&;S#t=tf-3

TV 1 8 q%EJr*bS A a. *m,Evc'tj:, Propidium j*7 -}1E:4b(PMA)j3 a: t>+If-} 9 J>i5

7 -}1Eqh(EMA)%BfR LT , Py. intermedium 0)4=J*PB&h' i tF5E,*mR&k EBuT)% 8 i

i2fk*-il LT=o PMA 8=2&-jtVIT:kl]5!Tlj:, PEA/7:tI#pB&.0)DNA i PMA %+JZniEiFS

L,.iJ-J f= pM &.TrfE#4t+,5 f= A K,
Jytkk35#E2fj:.17fb,iWz5E5t73fj( ,<*.-,'r<t.

(LED)k#Bj L, kk5B!FSFpq&tF'i#&i:3Ja#+a I i 8= i: 9 , n#ihj%#+>7o/VTh4=

5E#uBubSqrb8=fi-3f=. i:f=, EMA SR&* y TtT.bkl@FSPB&Vi&BEk!Ja4g+a

I i i=i 9 I #*j%iB+>7p}L,b16&5E#uBubSqSE8=tfJ3T=.

2Fiq#E8=jb'V IT , Py. intermedium Tlj:i3;iRf%lthk@1 f=jt,J,61iATli9}h, BSFp5,

%#i)Sly,fThbJ3T=fj&bSB5B, 3fi3i8=vC>% a i 5 t= L, 3SR1&3:T>;SaLf=o 3:

f=, ph. nicotiLmae BitF Ph. cactorum vehbfJr&. Eat bqg!bTW#7fhb-3 T=bS,

%h 6bS36B8=giE i ifafiWgkBq# L,T=. 3:T=, %o)*tt3iAi:@1T E]*8=jb'81

85}*b%Ja<TV'8. I n i 5 i=*#9EtiiWR.rfEtFSjqJEEkB# Lf=Fq3* 2:I?-3 T

v , ao =h 6 ～ I i A, 6 , *3E*B@/5-&Th*-i&3:bSd*j>jc**JB3tBRi*%B%JB3?#

5E*1e)*13EirfF%X i LT+5ii#1@Q) A 8 i 0) i LT%bT=.

2&# i if 8 *ai5&E
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