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ABSTRACT : Intraspecific genetic diversity of Korean isolates of Phytophthora drechsleri was
investigated based on PCR-RFLP of rDNA along with closely related species in the genus; P. crypfogea,
P. melonis, P. erythroseptica, P. cinnamomi, P. cambivora and P. cactorum. Gene regions of nuclear
small subunit and internal transcribed spacer (ITS) in rDNA were amplified with polymerase chain
reaction and digested with 9 restriction enzymes. Phytophthora species was readily differentiated from
each other based on the digestion patterns, however, P. cryptogea was not separable from some isolates
of P. drechsleri. Twenty one isolates of P. drechsleri originated from 15 host plants were divided into
three distinct groups designated as PdG1, PdG2 and PdG3, respectively. Four isolates in PdG1 were
originated from green vegetables and tomato and nine isolates in PdG2 were mainly isolated from
medicinal plants. The two groups showed 95.3% homology and four isolates of P. cyptogea came under
the groups. However, Eight isolates in PdG3 collected from cucurbits were clearly differentiated from
those of PdG1 and PdG2 by 66.5% homology, but completely matched with a Taiwan isolate of
P. melonis. Results indicated that three distinct groups exist in Korean isolates of P. drechleri and each
group has host preference. In addition, reclassification of the cucurbits isolates are reserved because of
their distinct genetic characters from other intraspecific groups in P. drechsleri.

Key words : intraspecific group, PCR-RFLP, Phytophthora drechsleri, Phytophthora melonis, rDNA.
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Table 1. The list of Phytophthora spp. used in this study

5 Y10 2X P. melonis, P. sinensis 18| 3 vutapztE
el P. drechsleris T3S P. meonis= F3go] €
Faleta B st

A FHFASr|EdolA BEFQ P. drechsleri 817
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7} wl$ A}y, B Aol P drechsleri 217W #F
o} YA em fapde] 2 659 A9 rDNA
PCR-RFLP #4& &3te] oHd F7he /33 Aol
S} P. drechsleri W9 3 thokAdS ubs| 4} sl
o P. drechsleri®t P. melonis 2 P. cryptogea}2]

Isolate No. Species Intra-specific groups Host Origin Mating type
D1(KACC® 40190) P. drechsleri PdG1 Lycopersicon esculentum Koryung Al
D2(P-9614%) ” ” Lycopersicon esculentum Koryung Al
D3(P-9801) ” %G Lactuca sativa var. sativa Seoul ND*
D4(P-9818) ” % Spinacia oleracea Yeocheon ND
D5(KACC 40191) P. drechsleri PdG2 Angelica jaluana Seosan A2
D6(Sp-33) " ” Angelica jaluana’ Suwon Al
D7(KACC 40196) % ” Ligularia fischeri Pyeongchang ND
D8(Sp-42) % % Rehmannia glutinosa® Suwon ND
D9(Sp-51) " " Maximowiczia chinensis® Suwon ND
D10(P-97105) ” %G Lycium chinense Chungyang A2
D11(KACC 40195) %G ” Atractylis lyrata Hamyang A2
D12(KACC 40199) ” ” Actinidia chinensis Koheung A2
D13(KACC 40198) G G Larix kaempferi Namwon Al
D14(KACC 40193) P. drechsleri PdG3 Cucumis sativus Puyeo Al
D15(P-9636) ” % Cucumis sativus Kongju Homo
D16(P-9626) ” ” Cucumis melo Iksan Homo
D17(KACC 40194) 7 1 Cucumis melo Kongju Al
D18(KACC 40192) % % Cucumis melo var. reticulatus ~ Iri Homo
D19(P-9737) ” %G Cucumis melo var. reticulatus ~ Kongju Al
D20(KACC 40197) % % Citrullus lanatus Kongju ND
D21(P-9750) " " Citrullus lanatus Puyeo A2
D22(KACC 40444) P. melonis " Cucumis melo Taiwan Al
D23(P-9766) P. erythroseptica - Astragalus membranaceus Suwon Homo
D24(P-9768) ” - Astragalus membranaceus Suwon Homo
D25(KACC 40200) oo - Pueraria thunbergiana Yeongcheon Homo
D26(P-9536) P. cryptogea - Gerbera jamesoni Icheon A2
D27(KACC 40189) ” - Brassica pekinensis Seosan A2
D28(P-9620) ” - Gerbera jamesoni Pusan Al
D29(P-9672) ” - Gerbera jamesoni Seoguipo Al
D30(KACC 40182) P. cinnamomi - Larix kaempferi Suncheon A2
D31(KACC 40183) ’” - Larix kaempferi Suncheon A2
D32(KACC 40159) P. cambivora - Malus pumila Andong Al
D33(KACC 40160) " - Malus pumila Uisung Al
D34(KACC 40174) P. cactorum - Pyrus sinensis Seosan Homo

*Obtained from Korean Agricultural Culture Collection, Molecular Genetics Division, National Institute of Agricultural Science and

Technology.

®Obtained from Department of Plant Pathology, National Institute of Agricultural Science and Technology.

‘Obtained from cultural soil.
‘ND: not determined.
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Fig. 1. Location of primers, NS1 and ITS4, used for amplify-
ing small subunit and ITS region in tDNA of Phytophthora

spp.(22).
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2% 2(PdG2), P. cryptogea 12jal P. cactorumS 900
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Fig. 2. PCR amplified portions of ITS region (A) by primer ITS1 and ITS4, small subunit (B) by Primer NS1 and NS8, ITS
region and small subunit (C) by primer NS1 and ITS4 in Phytophthora spp. 1-4, PdG1; 5-13, PdG2; 14-21, PdG3; 22, P.
melonis; 23-25, P. erythroseptica; 26-29, P. cryptogea; 30-31, P. cinnamomi; 32-33, P. cambivora; 34, P. cactorum.
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Fig. 3. Restriction patterns of small subunit and ITS region in Phytophthora spp. by A, Avall; B, Haelll; C, Hhal; D, Mbol; E,
Mspl. M, 100bp ladder; 1-4, PdG1; 5-13, PdG2; 14-21, PdG3; 22, P. melonis; 23-25, P. erythroseptica; 26-29, P. cryptogea; 30-31,
P. cinnamomi; 32-33, P. cambivora; 34, P. cactorum. Note, The band patterns of Hifl, Accll, Cfr13I and Alul were not presented in
this figure, because the band patterns of them were not different with those of the 5 enzymes which were presented in the figure.
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Fig. 3. Continued.
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Fig. 4. Phenogram based on rDNA restriction patterns of
Phytophthora spp. containing P. drechsleri intraspecific groups
(PdGs) by NTSYS-pc program using UPGMA method from
Dice formula.
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