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FoRDZYDOLFIIROEEI NIRRT
Phytophthora megasperma Drechsler*®

BE BLRM MR pEEET . R @

Etsuo KmvisaiMa**, Yoshinori KoBayAsai** and Takeshi NisaIo**: Phytophthora
megasperma Drechsler Newly Isolated from White Trumpet Lily

Abstract

A serious stem blight disease of white trumpet lily occurred in Okino-erabu island, Kagoshima
Prefecture, Japan. The symptoms were characterized by browning of stem and leaves, stem °

rot and wilting of whole plants.

This was ascertained to be Phytophthora disease by the im-

munofluorescent method and ELISA. Pathogenicity of the fungus isolated to white trumpet
lilies was proved by artificial inoculation. The fungus was re-isolated from wilted plants and
identified as P. megasperma on the basis of its morphology and physiology. This is the first
report of the disease of lily by P. megasperma in Japan and elsewhere.
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MmEZE  FUmEZ RIS 510,18 53 Phytoph-
thora BE OBV RO 2RI L »Tco BERAL
- IEVL Phytophthora B LRI IG %R
T EBHERIN T B89,

1 BYEHERE  EROBRIA R ATA ¥ /S
2 L RS EER, P.syringae*™* pifiiig & FITC
5 <Ay [gG-v ¥ 186 HHLREL, #HE
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2) ELISA : P. erythroseptica*** @ﬁjﬁl%%{)ﬁm;
Clark and Adams O JFEEDP ¥ Uz, 0.02M y ViR
REEE AR K (PBS) i Tween 20 % 0.05% L7s5
X 3 whnz i (PBS-T) 2 ERHEEK & L, WEKD
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WEBRNOOHEOSEE 1983 4, 1984 F & I O
1987 SEIm B % 0 Lo 2O BB ATHERE ML
TET LW OBERERIRFEHICERL, 25 C i b
BLCELERERBEE b & L RERBHICBIE
L, 2~3 AERRBEADH TV ERZ B

SBEOMREHE HRLicboHIV-8 Y.
— AEREHEE, 25C TEELL., BRERY
KBLTHIEETDOS OB EN THo o D
T, 7HDOEFRF B KD Schmitthenner o 721,22
Tk ot, FEEAHTH 05REHLITHOEY
BHBIMEOBE > EeBRL, 1~2 HEF#R L.
%, EmEEE O KB (AW : KHPO, 75 mg,
K,HPO, 75 mg, MgSO,-7H,0 50 mg, ZnSO,-7H,0
2.2 mg, FeSO,-7H,0 0.5 mg, MnCl,-4H,O 35 ug 7
Bk 950ml, B 3 : Ca(NOy),-2H,0 0.1g %8 K
S0 ml, HEWHEE A-B WRLES) PrBL, 25
2 BREBSEL, BELUTELERENERY 718
F—rREHEL, 1~2 AMEELL, BERER?
WTIRT v H Y =) O R R X OEEBEEO KR
TR IR DERBE L,

BEBMER V-8 v. - AEREMT 4~5 ARIEE
LizboREREL Lic, EXH20~30cm 05 » &
v =y (Lilium longiflorum), 4 b-~=Y (L. tenuifo-
lium), <=9 (L. auratum), A% > %30HHE 2 &
(Mid-Century Hybrids; Enchantment, Akenishiki),
# 7 a=y (L. speciosum), A% =1V (Liliumx
elegans) kD> DFETHEBEL, HEEGEY Y S
A8 (15~350) BB L CHRRRIABEE L, #
I 2~3 QRfTolchs, TR VEDWTIX 6
BredRELR,
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Toth, BED AT LRERFZMAESE, 2~3 HH
BEEE TR -,

2) RS R EDO B 5 IR K B
%, 7=V vrIvvE—TERL, HKITOoLEF
EELCEL L,

= ) Aot 5 FEE RS, 115
20 O HMHELY BB L. FEERI=V LH
UHETH, TEEEeEERYBEA LBERL
BrEESRET s HET I v iTol,

= R
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Do, BROLSGEIICELL 5, BERRRERS
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B, Ft, ZOPAEHBREEL, REr LT CER
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AN EFRER Y2 L, 22REL T 5 (Plate I-2),
ABERCIESTRETH - T NITEBSEEL T
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h, BET2LIMRTrE&ERDLND,
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R LW AHER b ABRCBE I i,
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W Sml 2z EM LA S0 e LT, 250,
1,250, 6,250 = FHEH LI, TOHE R
Fig.1 © & 8 h T, £ L OEDOBEIMERHL 50 55
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(PSA) #th L oA ARTETER DO I HR
OE% 5 W L (Plate II-1), 2 FREITRE SC,
5 36C, SEEEIL 26~30C Ch -1 (Fig. 2),
HOEACITRENER I DS, HUERIIERT
[BEEA TS, FOIEE 2.5~7.5pm (F# 5um) T
(Plate I1-2), KepClESZE AL, £ 30~40um DE
P TEE e TS (Plate 113, 4), oE
RT3 E L SBELT 52 it

WEFD S : BEFO 5 IIREREYSERE Ec
WE I hT, KbhTHREND, EETO 5 11#HETF
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Fig. 1. ELISA value (As am) of Phytophthora

antigens in extracts of naturally infected
white trumpet lily tissues prepared with
different ratios of extracting buffer to
tissue. The necrotic parts of stem (M)
and leaves (@), and healthy part of
leaves (O) were tested. Antiserum was
prepared for P. erythroseptica (CMI
181716) soluble fraction®.
DOIWECEEL, BETD 3L, EFVE,
U, AR LREXYREL, K& X1 17.7~66.0X
8.9~33.0um (¥ 35.6%x16.8 um) ¢, FLEEZE#IT
bicicys (Plate II-5), T ORHENC/ARS L
EF DS OB TAET 5, BEETIREET
D5 HLEERE S, KELE 7.5~12.5 um ©2

Table 1.

no w Lo T
=1 =3 (= <

Colony diameter (mm)

—_
<

0
0 5 10 15 20 25 30 35
Temperature (C)

Fig. 2. Average diameter of colony of Phytoph-
thora megasperma on V-8 juice agar for
7-days culture at respective tempera-
tures.

DWEHET O 5 2 BEFNCEH LVEETF O 5 WA TR
THoEbHD (Plate 11-6), #HD5PFOKE X%
10~15 pm (F35 11 pm) Th %,

HHBRE ORI ANkE T, BB RER AR
FRREH (V-8 2 o —2%ER, CMA, PSA) 3 L 00k
HCSEHRE N D, BIEIEER TR 20.3~45.0
wm (g 30.7 pm), RETTETH B, IBETFIE
IIBACIBIERRHL, & 15.2~35.0pum (P35 25.5
um), BEQOE I 3um TRIAT B L - T
ENDREE LD, BRI L EORISRCR LT
IEEhC 2EMZFL, EFTHLORRILERTD
oz %), HIIFEARERRIFLEL, kXXX
10.0~22.5%7.5~20. 0 pm (¢35 11. 513, 7 pm) ¢
5% (Plate II-7, 8),

EERR

2 )V ~AOFEER : Tablel vt X5, HiEEE

Pathogenicity of Phytophthora megasperma to several lily species by artificial inoculation

Species or cultivar

Coral lily (Lilium tenuifolium Fischer)
Mountain lily (L. auratum Lindl.)
Mid-Century Hybrids; Akenishiki
Enchantment
Speciosum lily (L. speciosum Thunb.)
Thunberg lily (Lilium X elegans Thunb.)

Pathogenicity
Wounded Not wounded ©
Inoculated Uninoculated  Inoculated Uninoculated

2/2 0/1 1/2 o
2/2 0/1 0/2 *
3/3 0/2 0/2 *
3/3 0/2 0/2 %
3/3 0/2 0/2 *
3/3 0/1 0/2 %
3/3 0/1 0/2 0/1

White trumpet lily (L. longiflorum Thunb.)

a) The ratio of the number of plant killed to the number of plants used was calculated.
b) Artificially wounded by chipping off a skin of the stem and inoculated with mycelial disk.
¢) Homogenized mycelia in sterilized water were poured into the soil in flowerpots.

d) Not tested.
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BlFoleTF v BY=2Y, £z, ¥Y==), RH
v ) RTEE2 R, H 2=0, RA vy 3
E% 10 g BE»DEENBE - BEL, F0%,
HIERZ 2L (Plate I-4), “hboXEHEET % &
PSRRI 4 UMb L O e, —305, 8
BTIEA b= ) REED BEI K, BEER4SH
B oMBERITEEERY 2L, THEIMNI L
Ry, EEHHETS LHEEEC L SRS ERKORE
ARSI, ToBv=), Y==y, AHv=)
R R, h o 2=, AR v VIR LR
Dotz
=) pst o~ o&Ed: : Table2 wiRd X 5
W, BEEEET - 3l0oFa—) v 705 B 1
Table 2.

BTy Ry=) LEBROEREYE LM L, Ll
Feib, ZFTAA, FA4AR, =vyvick 18 o
IR Uleds oz, Eio, TEBEBEYT-27
NZ e ATy, VEAA, w77 vind 11 @O
ThOBEYC L BG Uind > 7z,

g, TTOMRER Y E Lickkd S 1B
NESEIN, BEERIGThY BR L)
2o

Z 23

SHEEILEET DY BB R Lich 7D T,
Phytophthora JBE & ¥ET 5 & L REETH - 72,
LL, B, BEEREE LT v £ Y =) OfFE

Parasitic ability of Phytophthora megasperma to various plants by artificial inoculation

Plant

Part inoculated Parasitic ability b?

Chenopodiaceae

Chard (Beta vulgaris L.)

Spinach (Spiracia oleracea L.)
Compositae

Lettuce (Lactuca sativa L.)
Cucurbitaceae

Cucumber (Cucumis sativus L.)

Pumpkin (Cucurbita moschata Duch.)
Cruciferae

Radish (Raphanus sativus L.)

Turnip (Brassica campestris 1..)
Gramineae

Corn (Zea mays L.)
Iridaceae

Gladiolus (Gladiolus sp.)
Leguminosae

Alfalfa (Medicago sativa L.)

Adzuki bean (Phaseolus radiatus var. aurea Prain)

Cowpea (Vigna sinensis Endl.)

Pea (Pisum sativum L.)

Soybean (Glycine max Merr.)
Liliaceae

Tulip (Tulipa gesneriana L.)

Welsh onion (Allium fistulosum L.)
Malvaceae

Hollyhock (Althaea rosea Cav.)

Okura (Abelmoschus esculentus Moench)
Solanaceae

Eggplant (Solanum melongena L.)

Potato (S. tuberosum L.)

Tomato (Lycopersicum esculentum Mill.)
Umbelliferae

Carrot (Daucus carota L.)

S.R -
R —

S.R -
S.R —

S.R —

S.R -

a) S: Inoculated wounded part of stem with mycelial disk.
R: Roots of seed sown in the steamed soil artificially infested with mycelial fragments.

b) -+ : presence; — : absence.
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M T CEG AR A I NI E RO BE
&h, ¥ ELISA CHMERISBR bRz &b b,
AIEORIFEE L Phytophthora BEThH 5 LE 2 bh
Foo BB X 5 CHMEOM RS X UBEE oM E s
5, KIBEIL P. megasperma THDH T EHHBL,
HIMEZHHREOIE LV EPHBI L, WEETO
L AEE LR L TIER, BEREROREEY T
FrErEh, BHE CTOMEIRETHDD, BR
DRMLWCIBLH EE L BRI,

REHE LT THEEHD = ) o~ CRE M2 D
Ihic, =V HATCIRF 2=V v TS
DBEDLNID, FFTHA, F4X, TA7 717
7 & Q1 BROEH RS bhichot, Thb
DI EDL, AHOFEHMII= Y ECBELNL D
EEZ BRI, »

SEEEOBRCIIREL e L, WETFD 5 blEE
FrBEERET 5805, AEx Phytophthora BE
LD bhic, =Y DRIE Phytophthora BE§ & LT
I%, % ¥ it P. cactorum, P. nicotianae var. para-
sitica, 33 L O P. porri O 3 FENRIFE I N T HIL20,
UL, P.porri (3AEFHEEN 15~20C THETFO
5 DIFERENPRCEELRNLABE L TR, &
TR ERET O 5 BRE LK, AR
ETHDHETEREALKRE SRS, Fiz, P cactorum
BHREORERRIRED 30 C Th % &, P. nicotianae
var. parasitica |IEBMET, TOBBERITTNUES
THEIEREERLS, Ll, =V OEDOHER
KBROEEE,NEI, PHTCEEIBELERER
580, D AECEE LR CITBBREL R
L CHKE BB LT, P. cactorum % X O P. nicotianae
var. parasitica \Z X BRI LELQLTW-5 L Bb
iz

KEOWEETF D 5 1IFEBEE T, ALY b 1oF,
REIIIFH 35.6X16.8um CTHote, Fi, Th
IHERBEHLEFEY TR IhD LT, K
TR SN CEOBEETF O 5 &> b PERNCH Ly e
FOIEWMHTD Db Abhi, JPRFIIIEREM
REFEY ETEECHER S h, BEHFIRELALA
BTH oI, TBINE IR T EIFGRO B 7s
30.7um THot, M EORKEL Ho®, Newhook
518 33 1 8 Waterhouse?? pipRFECE S CELS
BAT L LD, BEOHELYDY LIBRBIILE
BfF o7 & = 5 (Table 3), AB13 Phytophthora mega-
sperma Drechsler & [ I iz,

P. megasperma 3. 1931427 2 ) A &HEC KT
& F 7+ 4 D crown-rot OIFERE & LT Drechsler?
Lo CREREh, TORABIET 5% O#MEH
b5, AEELEL OHEYHLLRES K, Db R
THY, KB NTHA XD MERS?, 708
B, 777y DRBEIRW, 54 XOEERD
OFEFE & LTambhT5b, B ciiu, P
megasperma DREINERIIF 47 pm & I RIS, D
#% 30um LD b opt P.omegasperma & & i,
X bz, P.megasperma (T “‘variety” wEFHHED
nin sk, Waterhouse?” 18IS O k& ST
40 um LT D 4 D% var. sojae, 45um Ll ED D%
var. megasperma & 0D 7N — FRKHI L,

Ll, ZROEKERET S L, BIRHEOLE
REELCTHMLI 2D I~ Tyl 5 & &R
ThDHETHREN 2, FEMIERL THETN
XTHD EDE LML, P. megasperma f. sp. medi-
caginisiV, f. sp. glycineal® =e f. sp. trifoli?® jp ¥ D24,
DREI T 5%, EE L OHEE L, Waterhouse??
OBFEF LK var. sojae WHEIhDN, X4 X

Table 3. Morphological comparisons between the white trumpet lily Phytophthora isolate and
Phytophthora megasperma reported previously &
Isolate Sporangium Oogonium Antheridium Qospore

White trumpet lily  17.7~66.0x8.9~33.0 20.3~45.0 10.0~22.5x7.5~20.0 15.2~35.0
(35.6x16.8) (30.7) (25.5)
Hollyhock? 15~60 x6~45 42~52 14~20x10~18 37~47
7.4 (41. 4)

Cauliflower2® 41, 6~56 x28~40 32.0~43.2 — 29.2~36.4
(49. 4 %33. 6) (38.2) (33.4)

Soybean® 42,5~65.4%x31.8~52.5 29,4~45.7 — 22.8~35.1
(52.5%35.1) (36. 3) (30.7)

Alfalfal® 24.6~57.8x17.2~36.9 26.2~39.4 — 17.0~29.6
(37.0x30.2) 3L.5) (24.3)

a) Range (Av.) gm.
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CEEEDOT W e, ERoRBEEYHELC P
megasperma L [RETHDNEE LE 2 I,
KREC L% = ) OFBEREH2?OCTH %,

BRERMXREEDT vy V=) TEENBE I FECLDT » RV =) OBRFILRERTH 5,

PN R BN

e T T e G o Gy ey S G Gy Y
gg’)’.?ﬁgsgg\omﬂmm&wpu‘op
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L, EENWERYETIHRENIME L K->, K
RITIEFIRBROMBE, ERECLIZb0 L2
hic, BEHEDSOQHREITT v By = ) ~OERBI
X OFREEEERL, BoE I, SEE IR TomR

1 B %> & Phytophthora megasperma Drechsler * [RE X
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Plate 1.
1.
2.
3.

Plate 11.

1.
2

Explanation of plates

Stem rot of white trumpet lily.
Naturally infected lilies in the field.
Necrotic stems of diseased lily.
Detection of Phytophthora hyphae in naturally infected lily plant tissue by the immunofluores-
cent staining method.
Left: Yellowing of lower leaves and discoloration of stem after artificial inoculation under green-
house conditions.
Right: Uninoculated control.

Morphology of causal fungus.
Growth on V-8 juice agar at 30 C for 7 days.
Hyphal tip.

3, 4. Hyphal swellings and chlamydospores developed in a Schmitthenner’s salt solution.

5.
6.
7.
8.

Nonpapillate sporangium.

Internally proliferating sporangium.

Oogonium with paragynous antheridium and oospore.
Oogonium with amphigynous antheridium and oospore.

Scale: 2,3,5,6=50 pm

4,7,8=30 pm.
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Plate 1
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Plate 11
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