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Unrecorded Phytophthora Diseases of Flowering Plants Caused
by Phytophthora nicotianae in Korea

Hyeong-Jin Jee*, Wan-Gyu Kim, Jae-Yeong Kim' and Seong-Eon Lim’
Div. of Plant Pathology, National Institute of Agricultural Science and Technology
'Floricultural Division II, National Horticultural Research Institute
’Dept. of Agricultural Environment, Cheju Province Agricultural T echnology Institute

ABSTRACT : Thirty-eight isolates of Phytophthora sp. caused rots on roots and basal stems were col-
lected from five flowering plants from 1992 to 1997 at eight cultivation areas in Korea. All the isolates
were identified as P. nicotianae based on following characteristics. The fungus produced markedly papillate,
not caducous and ovoid to spherical sporangia, abundant chlamydospores, and small oospores with
amphigynous antheridia only when paired with either Al or A2 mating type. All isolates grew well at 35
°C and showed distinct arachnoid colony patterns on CMA and PDA. Sizes of sporangia and chlamy-
dospores of five representative isolates from each plant averaged 43-52X30-38 pm and 28~34 pm.
Mating type of the isolates was either Al or A2, and oogonia and oospores were measured as 28~31 pm
and 21~25 um. PCR-RFLP analysis of rDNA of the five isolates resulted that restriction band patterns
of the small subunit and ITS regions were identical to a perilla isolate of P. nicotianae, but distinct from
P. cactorum and P. capsici. Cross inoculation tests showed that the five isolates had pathogenicity to lily,
christmas cactus, anthurium, baby's breath and carnation with different degrees. However, each isolate
showed stronger pathogenicity to its corresponding original host than others. Among five lily cultivars
Georgia and Quirina were more susceptible than Napoli and others. This is the first report of Phyto-
phthora root and stem rot of lily, Christmas cactus, anthurium, baby's breath and monochoria in Korea.

Key words : flowering plant, identification, Phytophthora nicotianae, PCR-RFLP of rDNA.
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Table 1. Survey on Phytophthora diseases on flowing plants and collection of isolates

Host plant (Scientific name) Location Disezl;:) rate No.cc?lﬁe(izstgziates Collection date
Lily (Lilium longiflorum) Cheju 15~40 7 Sep. 1992
Seosan 3~22 12 1996~1997
Chrismas cactus (Epiphyllum trucatum) Hwasung 1~10 4 Oct. 1995
Pusan <1 2 Feb. 1996
Baby's breath (Gypsophila elegans) Suwon ND* 3 Aug. 1996
Namwon 1~10 2 Aug. 1994
Anthurium (Anthurium andraenum) Koyang >90 7 July 1996
Monochoria (Monochoria korsakowii) Namyangju ND 1 July 1994
*ND : Not determined.
1096~199714 2 A4t ZAEGEE 9 TS FARATH HEEL 1~10% FEH oA oPEFe) pe
217t 15~40%5F 3~22%2 Ha7k Astdrh(Table ). & A3 obAddel $34 white] 4=t o] 47
uhy z7)ol| oligle] BahEw A=k Heo| AAE  HexE A& B3lth(Fig. 1-C, D).

e Folx| 3 A A E E71e Aol fA FHFig.

At gL 1995 7715 S Ul
Ao) Aoz zAME Gl or 19961 FAbell A = o]

: 0 T
Fig. 1. Symptoms of Phytophthora rtots on various flowering
plants caused by P. nicotianae. A heavily infected lily field
(A) and an infected plant under a greenhouse (B). Severely
infected Christmas cactus (C, D), anthurium (E) and baby's
breath (F).

obxa]e-qm-2 19961d 77 kS| I Aulg7tel
A o) EAstel e whEgo] 90% ol4eE ATt 5
Astgdel. welyl A3 YakFel $3Are] wike] A7)
o) A Aol Yol= Wute] A= E/|AA 7}
22} FEvH(Fig. 1-E).

o zedu-e Yl oA FAE = A
L 10% °ol3t2 A7t ket fruled st
Aol Agk Aoz A HFig. 1-F). 542 A
o] o}l Y ¥E] A5 7} F3l= e AAE e
olANZE7|7} ¥ Fert.

227 I 1994 FoFFe & Rl o3
Q=g @ 2 AARTL FHALE He T
veblglch

wHeIHo| EAM. FA| 9HF2 10%V8A, CMA, PDA,
OMA 5 BE mjekr|dA thad] 715FAHE 343
gk, 10%V8et OMAIA & 543 ¢35 s
eli] ekgkort CMASF PDACA & Soldt Al ae)
(arachnoid type) 2 Agked] Tl whet thar Ao]3t4l
tH(Fig. 2-A). A44-&2 28°C Ulgl er 5°Collx = A
A3pA] ¥k ont 35°CellAle 24417k F<t °F 2~4 mm
Ax2 FAsHA s cH(Table 2).
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B, C). 42139 =7)e d5dl W) vha Aolrt e
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A FALe] Frolut Bell 7 FEAE 44 ¥
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ot ~2] -3} b R FFE ALY, W Al
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Fig. 2. Morphological features of Phytophthora nicotianae
caused rots on roots and stems of flowering plants. Colony
patterns (A) on CMA (left), 10% V8A (center) and PDA
(right), oospore (B), sporangia (C), and chlamydospores (D).

oN

2 ES3eA ER A A28 0 2AE S
P79} GEAE (Yo s Bue vy on 74
v|Zatg o] (aplerotic) Wekch(Fig. 2-F, G). A4
1= 25 #1338 (amphigynous type) o2 whA| 3o
o AP A g2 U534l Zlo] Wk} Adriel A
71& 24~34 um A2 FF 28~30 pm AEH o P
EAE= HF 21~25 pm A = cH(Table 2).

PCR-RFLPOIl 2[&t rDNA M. ZZ= Puytophthora
835-2] rDNA ITS %393} small subunit®] Z7)= <
2,600 bpE ZAFE A} %% rDNAS <99-¢ MSPI
2 Axdsle] @S v|ait A= Al P wico-
tianae(P-9660)2} 55-2] 3laFolA Held dEdFE
o] M=gele dx3lg e P cactorum(Pb-9, lane 7)
I P. capsici(Pa-11, lane 8)9= H3lo] x| gld),
o5 2% W=HHE XE AlolsAl vjehdch(Fig.
3A). 31X 3}, Haelll2 Ah3}1-8 = P. nicotianae 2
F3F I P. cactorum® W= el A2 FHE
7] ekt (Fig. 3B).
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Fig. 3. Restriction patterns of the small subunit and ITS re-
gions of ribosomal DNA of Phytophthora digested with
MSPT (A) and Haelll (B). Lane no. and original host: 1; lily
P-9695, 2; Christmas cactus P-9516, 3; Baby's breath P-9538,
4; Anthurium P-9640, 5; Monochoria P-9545, 6; P. nicotianae
(P-9660), 7; P. cactorum (Pb-9), 8; P. capsici (Pa-11).

7 & 570 0F F52 HielA 2
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Table 3. Pathogenicity of two lily isolates of Phytophthora
sp. to lily cultivars by artificial inoculation

Inoculated isolate and disease severity

Lily cultivar

L2 L3 Control
Cooking + ++ -
Apalton ++ + -
Georgia ++ ++ -
Quirina ++ ++ -
Napoli + + -

‘Degree of stump rot: -; none, +; weak, ++; severe recorded at
14 days after inoculation.

Table 2. Size of reproduction structures of the five representative isolates of Phytophthora sp. collected from flowering plants

in comparison with P. nicotianae

Size of reproduction structures (lm)

Mating Growth at 35

Host plant (Isolate no.)

Sporangium (L X B) Chlamydospore  Oogonium Oospore type  °C (mm/24h)
Lily (P-9695) 32-54X24-36 av. 43.1X304 (20-)32.2(-40) (26-)28.2(-30) (-20)21.7(-24) A2 33102
Christmas cactus (P-9516) 40-48x20-42 av. 44.0X29.5 (22-)33.5(-46) (24-)28.0(-30) (20-)22.7(-26) A2 4.1+04
Baby's breath (P-9538) ~ 28-52X 2044 av. 47.7x325 (18)28.5(:50) (28)29.5(-32) (18-24.2(-30) Al 1.840.2
Anturium (P-9640) 40-52X 2448 av. 453X34.4 (24-)29.1(:34) (28-)30.2(:34) (20-)24.0(-34) Al 3602
Monochoria (P-9545)) 36-66X 3045 av. 51.8X38.0 (20-)32.6(-40) (24-)28.8(-32) (20-)23.5(-28) A2 35+03

Erwin & Ribeiro®
Ho & Jong® 4754+5%x35+4

11-60%x 2045 av. 402x28.5 (13-)28.0(-60)
av. 3344

(15-)26.8(-64) (13-)22.6(-35) Al, A2 Grow well
av. 20+2 23+2 Al, A2 All grow

»PRefer reference numbers 5 and 11.
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Table 4. Pathogenicity of Phytophthora isolates collected from flowering plants by cross inoculation

Tested plant and the disease severity®

Original host (Isolate no.) Cactus . .
- Baby's breath Anthurium Carnation
Christmas Denmark

Christmas cactus (P-9516) 0.7 4.0 3.7 4.0 1.3
Baby's breath (P-9538) 0.3 2.3 4.0 3.0 33
Anthurium (P-9640) 0.3 0.7 3.7 4.0 1.7
Monochoria (P-9545) 0.3 1.3 4.0 33 3.7
Control 0 0 0 0 0

*Degree of the disease severity : 0; healthy, 1; mild wilt 2; wilt and stem rot, 3; severe stem rot, 4; death.
Values are means of three plants recorded at 14 days after inoculation.

o w2 AEHYE o B FF BE AT A
Q4L e AF A F xR} gkrelgol
zhaajollen AMAdQAe) A Ao Vet
B FFZ U Aol AATA Gl 4 FFE
zel® AFEd el tha B HAE bl
7 5Fo] e (Table 4).
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Ao o] AFAlel o8| 7<% Phytophthora wicoti-
anae(=P. parasitica)?} 719 X cH2, 3,5,10-12,
14,23, 25). P. nicotianae= Ao | FA 2 7717} F
25 vk o] FAhd-S oheF 3435k, 24 pm ol3}
o] zre Fxarel ARl AA7E Ak, 35°Cel
AE & AAstT, wiekr)dlM AvF R Al &
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2 9lemg(511,27), £ ATAER °lF ¥ P
nicotianae® 374 54} g,

Waterhouse(27)} Stamps 5(25)& °|& @& P
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wze oAEz 93 gt B AFdAE P nico-
tianace= SR T 37 IHFE FF W=t FFARE
g Fzate) Fejet 2717} v AbelshAl A e

(Table 2) rDNA¢] PCR-RFLP ¥4 A3} 2= BE IF
7} A3 =g E el M2 T2 5 Uk

Phytophthorass T % P. nicotianae’= P. cinnamomit
A 7157 P W2 HAT e 1,0000952] 7
Z AES Assiy A AAAeE Rxsta UG,
23). 21(13)9ll &g3td FHA X P. nicotianae= AN,
2}, 3%, d2F 5 1570 AFEA RElEe 59 8
A GHF F 7P QL 7155 7 A e AR 24}
Jed AA2E olnth IX B /FE AHE A
o2 gHEch AAACRZE 105 o] I¥de] 7
Z 35 2 A ES Adske ZAL2E RuF] 9
=d), L & P. nicotianae, P. cryptogea 2. P. palmivora
7} b 288 WYFoE 4uA it o5 A5
%= P. nicotianae= 93, SNE, AR, sk2elE 5 o
F22] 3l Fol AT Zlog ByF 3len(l,2,
6), Felle 7hilo]d dw o ¥ ¥ v} 3lck(24).

Oy WS FAL A NEE A=
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7] meke] ekxelg A A e 9w 7
7} 15~40%2} 90% °)do2 37} o F Alslsd=t,
oIl o wtA o] Mupehd F&53] WA of AT
ol7] Wl (5,23) 33F AufellA AAoFd WHalo]
o}, Aol AHF 5 FFE E AERT F2)7|5
3 tha 7EE WU E JehA T 2E AHEAE
A HYAA L eIl e ng 75 Bl e AL
2 A E ). o)Ak AFE P nicotianael] &7 W
&, AR QA, dAEE, elE 2 B3-S Sl
oA A& o2 B uFhs nlelth

2 o

19924461 1997 Ate] A= 87) A qellx A =]
718 715 W3, A, akael g, iE R 25
& 5 570 345 22l Phytophthoras T 38FFE
Asigir). o5 B HFE7I7} T3 vl
T 2 ARYS KA ohge] FHEAE 94
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et FAT 2 A Y] ME de FFe 1
Wi A A2 A7) E 7R 2R FEALE A s
o 35°CellA 2 AAsl:, CMAS PDAdA Eoljt A
3 Y2 Aete 54E& el Puytophthora ni-
cotianae® FAE () 7+ 2HEol|4 £ 57 BT
F 52 4 FREAY Fi 37 4 43-52%
30-38 um®} 28~34 umA 3, Adr)et ¥R HF =2
71& 28~31 um¢ 21~25 umPo SAHAAIPLE A
1317} A23 ©]1¢ic}. PCR-RFLPYY £]§ rDNA +
A As} o]E 57F= oA B8E P nicotianaest
FAU M= HE vehd vbE AlFe) oA E2l"
P. cactorum} P. capsici®t= A3 FEE AT ol
& 93 AAAR, kAR, el Y Flohdle]A
5 EZE A AR HUAe vehles 74 73
£ 2715 dis) ok 73R HAAe ehlle A
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Ly E e olE F FeXole} FAue UEY
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