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Hiroyuki MukoBATA, Takahito Suzui, Kiyonobu NanaTa and Takashi YAMAMOTO :
Tulip Blossom Blight Caused by Phytophthora cactorum in Japan

Abstract

This report deals with morphological, physiological and pathological characteristics of
Phytophthora sp. causing a new disease of tulip in Japan. The disease occurs most conspic-
uously in the field from late-April to mid-May after rain. On the young plants, the symp-
toms appeared at the basal part of the plants to whole plants within four or five days. In
adult plants, the first leaf axil and stem were usually infected. The diseased stems changed
to yellowish-white in color and shrunken. The infected bulbs showing the symptom of dry
rot with black color could hardly be observed. The causal fungus was isolated and iden-
tified as Phytophthora cactorum Schroter, the pathogen of tulip blossom blight. The fungus
was transmitted to the tulips via soil, but not by bulbs even if they were obtained from
heavily infected plants. The fungus is pathogenic to the other bulbous plants such as Alli-
um and Hyacinthus but not to Lilium.

(Received October 13, 1986)
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Table 1. Isolates of Phytophthora sp. used in this study
Isolate Host (tulip cultivar) Locality Date of isolation
82GM-1~4 Golden Melody Takaoka C., Toyama Pref. May 7, 1982
83GM-1~5 Golden Melody Takaoka C., Toyama Pref. May 13, 1983
83Y -1~3 Yokohama Takaoka C., Toyama Pref. May 13, 1983
83A 1-1~4 Allegretto Takaoka C., Toyama Pref. June 2, 1983
85MC-1~2 Monte Carlo Shirone C., Niigata Pref. May 16, 1985
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Table 2. Pathogenicity of the six isolates of Phytophthora obtained from tulip to seven
tulip cultivars (sporangial spray-inoculation method)

Cultivar Isolate Control
82GM-4 | 83GM-5 | 83Y-2 | 83Y-4 | 83AI1 | 83Al-4 | (Uninoculated)
Allegretto + + + + + + —
Angelique -+ + + + + + —
Ben van Zanten + + + + + + —
Carlton + + + + - + —
Golden Melody + + + + + + —
Red Matador + + + + + + —_
Yokohama + + + + + + —

+ : Symptoms appeared.
— : No symptoms appeared.

Table 3. Pathogenicity of the three isolates of Phytophthora obtained from tulip to seven
tulip cultivars (soil-inoculation method)

Cultivar [solate Control
82GM-4 83A1-1 85MC-1 (Uninoculated)
Aladdin + + + -
Allegretto + + + -
Bonanza + + + -
Golden Melody + + + —
Kees Nelis + + + _
Olaf + + + -
Yokohama + + + -

+ : Symptoms appeared.
— : No symptoms appeared.
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Table 4. Pathogenicity to various plants of Phytophthora cactorum isolate 82GM-4 by

mycelial disk inoculation method

Plant inoculated

Cucurbitaceae

1. Cucumis sativus L. (Cucumber)
Iridaceae

2. Crocus vernus All. (Crocus)

3. Iris hollandica hort. (Dutch iris)
Liliaceae

4. Allium aflatunense Fedtsch. (Allium)

5. Allium fistulosum L. (Welsh onion)
. Allium giganteum Regel (Allium)
. Allium moly L. (Lily leek)
. Allium rosenbachianum Regel (Allium)
Colchicum autumnale 1.. (Autumn-crocus)
10. Hyacinthus orientalis L. (Hyacinth)
11. Liliumxelegans Thunb. (Thunberg lily)
12. Lilium X formolongo hort. (Lily)
13. Lilium formosanum Wallace (Formosa lily)

O 0~ >

14. Lilium longiflorum Thunb. (White Trumpet lily)

15. Lilium speciosum Thunb. (Showy lily)

16. Scilla campanulata Ait. (Squill)
Rosaceae .

17. Fmgarzaxaﬁanassa Duch. (Strawberry)

18. Malus pumila Miller var. domestica Schneider

(Apple)
Solanaceae
19. Capsicum annuum L. (Sweet pepper)
20. Lycopersicon esculentum Mill. (Tomato)
21. Solanum melongena L. (Eggplant)
Umbelliferae
22. Dawucus carota L. (Carrot)

Part inoculated® | Degree of rotting®
F Ht
L —
L p—
L H
L +
L H
L +
L H
L —
L +H-
L —_
L pa—
L p—
L j—
L —
L p—
F +
F H
F —
F J—
F —_
R +

a) L=leaf, F=fruit, R=root

b) di(severe), -H(intermediate), +(slight) and —(none)
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ble 6 IR U 7zo FAEIFED SIHML 7o (ER 1),
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1317% DFIKIRE AR L 20
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28Kk HEEBL L 7 BRAR A R O TERIRIEERIC DD TN
7oRER, FEREFRO DT IR T HBEDOFIRIZ
ALRED SN - T,

RREOELE, EHENMHE

SyEES vl Phytophthora [BEEDRIRMBEBIC DU
THERED LHEL 2D K& &% B © Phytoph-
thora B & iU 72 (Table 7), ¢ DR, 82GM-4,
83A1-1, B LU¥ 8MC-2 DEEMOEZ > OM:RIZ
FEITRRRIL o TOFeBSWETF O 5 BLUOFHHRED
REIFRREELL, A—HEEZ SN, bl
BR8P ocactorum BHEZIE—H LI, T
5 OEE I RIGMEEE , PSA ik 3003 V8 va
— AR FTRBICER S e, BETDO IS
DWEEFOHED 5 (LEFIDO~ATE (Plate T-5) 23
BI Nt BHERE CIIMIIEIE22.1~27.5%X30.0~
35.0 (F75924.0%33.1) pm, EEe% (Plate -6, 7)

Table 5. Influence of temperature on development of Phytophthora blight of tulip caused

by Phytophthora cactorum 82GM-4

Expt. 1 Expt. I
Temperature(C)
Disease severity? Lesion area(cm?)®

5 - 0

10 - 0.2
15 - 0.2
20 +H 1.5
25 - 6.7

a) Assayed 8 days after spraying with sporangia

— : healthy H : moderate 4 : severe.

b) Assayed 3 days after inoculation with mycelial disks.

Table 6. Occurrence of Phytophthora blight of tulip in the naturally infested soil

Expt.® Cultivar Bulb size(cm) tNelslg’ger of bulbs ?;éccigéa%?agﬁs
. Golden Melody 12 90 - 16.7
Yokohama 12 90 1
Golden Melody { 6 24 9.7
10 84 21.3
I Vokoh {6 18 33.3
okonhama 10 60 0

a) I : The soil collected from naturally-infested field was tested.
I : The soil of the contaminated field had been preserved for 1 year until tulip was

planted.
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Table 7. Morphological characteristics of the Phytophthora isolated from tulip plants

Sporangium Qogonium Antheridium Oospore
Isolate
Range(mean) Papilla | Range(mean) Mean Range(mean)
®m ©m pm pm pm
82GM-4 29.4-39.2X 4.5 22.1-34.3 10.5X11.8 19.6-29.4
24.5-29.4 27.0) (23.7)
(33.9%x27.2)
83A1-1 30.0-47.5% 4.4 27.5-35.0 11.9%11.0 22.5-27.5
22.5-35.0 (29.6) (25.2)
(39.7%29.0)
85MC-2 31.3-47.5% 4.5 22.5-30.0 12.8%X12.5 21.3-26.3
22.5-35.0 (26.2) (23.3)
(38.2%27.8)
P. cactorum® 24.5-39.2X 4.6 22.1-34.3 12.0%11.5 19.6-31.9
19.6-29.4 (26.3) (23.4)
(30.5x23.9)
P. iranica® 30.0-72.0% - 21.0-45.0 14.7X12.7 15.0-37.0
22.0-51.0 (34.0) (29.3)
(47.9%36.0)

a) P. cactorum IFO 30474.
b) Data from Ershad, D. (1971).

Colony diameter (mm/24hr)
w

Temperature(C)

Fig. 1. Mycelial growth rates of three iso-
lates (&——o 82GM-4, o—-—0 83Al-1,
Deveeee A 85MC-1) of Phytophthora cacto-
rum from tulip plants on Difco-CMA
medium under various temperature
conditions.
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OFH: 11.7%x11.8um TH - 720 IETF (Plate I
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(Plate 1I-9),
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ST Difco-CMA BEHIcii~7ofhiR,  /uEEkic
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DMTEBL, 25~28CHs WRMED BT -7
(Fig. Do

% 2
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UV IERSSE X DD 372 - ) v T
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thora cactorum Schréter & [E5EL 77,

F o—Y v FIEHHET S Phytophthora JEEE LT
1%, BIEE T P. cactorum'®, P. cryptogea®, P. ery-
throseptica®, 3 X P. porri® O AFEHSHEINT
W5, HiZiE Buddin 5° (3 P. cryptogea & P. ery-
throseptica HIBLIRH 5 DIZEA L TREERETOF o
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7z P. porri OREEHEERILTF 2~ ) v 7HR
(Tulip blossom blight) & &4 L 7.
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Explanation of plates
Plate

Phytophthora blight of tulip caused by Phytophthora cactorum

. Severity of the disease in a field.

. Leaf blight on juvenile tulip plants.

. Occurrence of the disease on adult tulip plants grown on the art1f1c1ally infested soil.

. Affected stem of tulip.

. Infected flower stalk with sporangia and oospores after rain.

. Symptom on the flower stalks (cv. Allegretto).

7. Leaf blight of Allium gigantewm by inoculation with Phytophthora cactorum isolate 82GM-4.
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Plate 1T

Morphology of Phytophihora cactorum isolate 82GM-4

. Sporangia from stem blight of c¢v. Golden Melody.

. Direct germination of sporangium.

. Indirect germination of sporangium.

. Zoospore released from sporangium.

. Zoospore with two flagella.

. Oogonium with paragynous antheridium.

. Oogonium with amphigynous antheridium.

. Oogonia produced on V-8 juice agar medium.

Germinated oospore with terminal sporangium on water agar.
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