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(@).7 p F& k2 5 FE7 L & (Ko, etal, 1978)

Ampicillin 100 ppm
Mycostatin 50 ppm
PCNB 10 ppm

(b). BNPRA+HMI » & 5 7 12 2 & (Massago, et al, 19778)

Ampecillin 500 ppm
Benlate 10 ppm
Mycostatin 25 ppm
PCNB 25 ppm
Rifampicin 10 ppm

HMI(Tachigarin)3-Hydroxy-5-methylisoxazole 25-50 ppm
PREBATRRBFZFSATEAE AR AT EZHET -

B (#F intraspecies) 4 #f

ERABEAN 2B BERRRA SRR FRET A RER ALK
W B FREVE - FLAFRE (L FHEA FAT7 20 L doF B 5 F
% P.colocasiae) > £ %% &~ #g% 4#£(Ho, etal, 1995; Stamp, et al, 1990; Waterhouse,
1963,1970) - 4- Waterhouse (1963) z. “Key to the Species of Phytophthora de Bary.”
Stamp et al (1990) 2. “Revised Tabular Key to the Species of Phytophthora.” % Ho et al
(1995) “The Genus Phytophthora in Taiwan” £ #-% 5 fF] 4~ {8
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» #2 5 Fj#% (Taiwan Species of Phytophthora)
1.P. arecae(Coleman)Pethybridge (Huang, unpublished)
2.P. boehmeriae Sawada
3.P. cactorum (Lebert & Cohn)Schroeder
4.P. capsici Leonian
5.P. cinnamomi Rands
6.P. citricola Sawada
7.P. citrophthora (R.E. Smith & E.H.smith)Leonian
8.P. colocasiae Raciborski
9.P. cryptogea Pethybridge & Lafferty
10.P. cyperi (Ideta) Ito
11.P. drechsleri Thompaon
12.P. heveae Thompson



13.P. humicola Ko & Ann

14.P. infestans (Montagne)de Bary

15.P. insolita Ann & Ko

16.P. katsurae Ko & Chang

17.P. leersiae Sawada

18.P. lepironae Sawada

19.P. macrospora (Saccardo) Ito &Tanaka

20.P. multivesiculata Ilieva, Man in ‘t Veld, Veenbaas-Rijks & Pieters
21.P. meadii McRae

22.P. nicotianae Breda de Haan (P. parasitica Dasturr)
23.P. palmivora (E. Butler) E. Butler

24. P. tropicalis Aragaki &t Uchida

25.P. vignae Purss

Dichotomous Key to Taiwan Species of Phytophthora (Ho, 1992, modified)

1.Fungus cannot be culture on agar media
2

1.Fungus can be cultured on agar media
5

2.0o0gonia over 50 1 m diam
3

2.0ogonia under 50 ¢ m diam
4

3.Antheridia paragynous macrospora (Sclerophthora
macrospora)
3.Antheridia amphigynous
leersiae

4.Sporangia oblong-ovoid(length/breadth: 1.6-1.7)
cyperi

4.Sporangia.spherical-ovoid(length/breadth: 1.1-1.2)

lepironae

5.Sex organs produced readily in singly culture
6
5.Sex organs not or scarcely produced in singly culture
13

6.Antheridia absent



insolita
6.Antheridia present
7

7.Antheridia predominantly paragynous
8

7.Antheridia amphigynous
9

8.Sporangia non-papillate
humicola

8.Sporangia semi-papillate
citricola

8.Sporangia papillate
cactorum

9.Sporangia non-papillate
10

9.Sporangia papillate
11

10.Good growth on agar at 35C drechsleri
(melonies)

10.No or slight growth on agar at 35C, but good growth at 30C
vignae

10.No or slight growth on agar at 30C
multivesiculata

11.00gonia spherical
boehmeriae
11.00gonia pyriform with tapered base
12

12.00gonia wall smooth
heveae

12 Oogonia wall verrucose
katsurae

13.Sporangia non-papillate
14
13.Sporangia papillate to semi-papillate
15



14.Hyphae coralloid with large spherical swellings in clusters
cinnamomi

14.Hyphae uniform to uneven with small swellings in network; sporangia regularly ovoid
to obpyriform in short close sympodia; mostly no or limited growth at
35C cryptogea

14.Hyphae uniform to uneven, sometimes with small swellings; sporangia ovoid or
ellipsoidal, usually single terminal on unbranched or lax sympoddially branched
sporangiophore; good growth at 35C
drechsleri

15.Sporangiophore branching compound sympodial, nodose
infestans
15.Sporangiophore branching simple sympodial, undifferentiated
16

16.Sporangia non-deciduous 17
16. Sporangia deciduous
18

17.Good growth on agar medium at 35C,mycelium tufted nicotianae
(parasitica)

17.No or slight growth on agar medium at 35C,mycelium finely radiate
citrophthora

18.Sporangial pedicel over 20 z m long
19
18.Sporangial pedicel 5-20 1 m long
20
18.Sporangial pedicel under 5-20 ¢z m long
21

19.Chlamdospores absent
capsici
19.Chlamdospores present
tropicalis

20.Sporangia regularly elongate, ellipsoidal to fusiform
colocasiae
20.Sporangia ellipsoidal to variable, often asymmetrical, bifurcate
meadii
21.Sporangia broadly ellipsoidal to obturbinate (length/breadth under 1.4) in short

irregular sympodia areace (P.
palmivora)



21 Sporangia ovoid to ellipsoidal (length/breadth over 1.4) in long regular sympodia
palmivora
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Table 1. Important Phytophthora diseases in Taiwan

Host

Infection sites

Symptoms

Phytophthora species

Fruit
# ¥ Citrus

* )~ Papaya

i 4 Avocado

B B % Passion
fruit

B # Pineapple

24! % Rosello
% =¥ Guava
£ & B Jujube
¥ » Strawberry

Vegetable

7145 22 5k 4
Peppers

% 3= Tomato
5 &% Potato
v+ Egg plant
# & Cucumber

= Taro
Z_Jfr Sesame

Flower &
ornamental plant

7 Gerber
A E 4 Cineraria
40 K B Cattleya

WU
Phalaenopsis

LR
Dendrobium

> = ﬁi?
Dancing-lady

H i Cymbidium
spp.

2k 2y

=7

Root, basal stem, fruit, Root rot, gummosis,

young shoot

Seedling, fruit, root

Root
Basal stem, fruit

Cutting

Basal stem
Fruit
Fruit
Fruit

Basal stem, whole
plant

Seedling, whole plant
Stem, leaf, tuber
Fruit

Basal stem, whole
plant

Leaf, stem
Stem, leaf

Root, basal stem
Root, basal stem
Whole plant
Whole plant

Whole plant
Whole plant

Whole plant

foot rot, fruit brown
rot, yellowing, wilt

Damping off, fruit rot,
fall

Decline
Wilt, fruit rot

Heart rot

Wilt

Fruit rot
fruit rot
fruit rot

Wilt and blight

Seedling wilt, blight
Blight

Fruit rot

Wilt and blight

Blight
Wilt and blight

Wilt
Wilt
Black rot
Rot, wilt

Water soaking spot
Water soaking spot

Bud blight, black rot

P. parasitica, P.
palmivora , P.
citrophthora, P.
cinnamomi

P. palmivora

P. cinnamomi
P. parasitica

P. parasitica, P.
cinnamomi

P. parasitica
P. parasitica
P. palmivora

P. citrophthora, P.
citricola

P. capsici

. capsici, P. infestans
. infestans
. parasitica P. capsici

v U U T

. melonies

)

. colocasiae

)

. parasitica

. cryptogea
. cryptogea
. palmivora

T U U T

. palmivora

P. parasitica, P.
palmivora

P. palmivora

P. parasitica,
P. palmivora

10



— ¥ @ Taiwan Whole plant Black rot P. citricola
pleione

B 7 % Carnation Root, basal stem Wilt P. parasitica, P. capsici

P. cryptogea

& % & Baby's Root, basal stem Wilt P. parasitica P. capsici
breath

B & Lily Whole plant Leaf spot, stem blight,  P. parasitica

wilt

LRI Leaf, root Leaf spot, root rot, P. parasitica, P.

Anthurium shoot blight citrophthora

Table 1. Important Phytophthora diseases in Taiwan (continued)

Host Infection sites Symptoms Phytophthora species
v fE Whole plant Leaf blight, wilt P. parasitica
Spathiphylium
o 21 Whole plant Leaf blight, leaf spot P. parasitica

Diefenbachia
+ £ % Pothos

Leaf, whole plant

vine

Fe 4 B Leaf, root
Aglaeonema

I Leaf, root

Philodendron
v dEX Petiole, leaf, flower
Root, basal stem

Root, basal stem

+ 44 Gloxinia

2L i African
violet

v¥ {#f Christmas
cactus

R E
Begonia
il 5. % Florist's
cyclamen
p p % Periwinkle Root, basal stem

Root, basal stem
Root, basal stem

Root, basal stem

3 2 7% sweet Basal stem
alyssum
g~ Basal stem, whole
plant
% 2 garden Basal stem
petunia
T 4G Basal stem

chincherinchees
¥ % 7= zebra plant Basal stem

Wilt, vine blight P. parasitica, P.
citrophthora
Leaf spot P. parasitica, P. meadii
Leaf spot P. parasitica
Rot, leaf blight P. meadii
Wilt P. parasitica
Wilt P. parasitica
Wilt P. parasitica
Wilt P. cinnamomi
Wilt P. citrophthora
Wilt P. parasitica, P.
citrophthora
Wilt P. parasitica
Wilt, blight P. parasitica
Wilt P. palmivora
Wilt P. parasitica
Wilt & blight P. parasitica

11



%% ¥ painted

nettle

V5 T T desert
rose

o ¥ Fg azalea

LEH
bougainvillea

4 - Hawaiian
hibiscus

~ & £ % fatsia
% ¥ A croton

T a3t Poinsettia

5 3= 4 Malabar

chestnut
& % % English
ivy
2% Peperomia

Aeschynanthus

Basal stem & leaf
Basal stem & root
Basal stem & root
Root
Root

Basal stem & root
Root
Root, basal stem

Shoot
Whole plant
Whole plant, young

shoot
Young shoot

% ¥ + E compact Leaf

dracaena

4 % maidenhair Whole plant

fern

Wilt

Blight

Wilt & blight
Root rot

Root rot & wilt

Wilt & leaf blight
Root rot
Wilt

Seedling blight
Wilt, stem blight

Wilt, shoot blight

Shoot blight
Leaf blight
Wilt

P. parasitica

P. parasitica

P. tropicalis, P.
citrophthora

P. parasitica

P. parasitica

P. parasitica
P. parasitica
P. parasitica, P.

cryptogea
P. citrophthora
P. palmivora
P. parasitica
P. parasitica

P. parasitica

P. palmivora

12
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Table 2. Differentia of Phytopthora and Pythium species

Characteristics Phytophthora Pythium
BRI B B FRRA
Mycelial growth Relatively slow Relatively fast
4R 12T e

Morphology of mycelium

B 4% 12 Fr
B:]"'/J' rl/ig\»

Sporangia

E’é%

Branching in angle, same width of Branch angle less than 90,

main hyphae and branch
hyphae, hyphal surface rough

main hyphae dominate,
hyphal surface smooth

AEE R AR AL SRR S AR ABRRKE R

R &

Global or close to global shape,
with papilla

AT I ER A

Differentiation and formation In sporangia

of zoospores #54_+ 4 it

Sizes of oogonia

deEe 3 & )

Number of antheridia
oA B P

Lk ip\

Relatively larger, mostly larger
than 18-20 um in diam.

R~

Each oogonium attached by a
single antheridium

M- RO H - R

waﬁﬁi&

Irregular, filamentous, lobed,
global or close to global
shape, or absent

R RETY R (L

SN
In vesicles extruding from
sporangia
2 & £ 2 o] & (Vesicle) p
Relatively smaller
AR ]

A oogonium attached by one or
more than one antheridia

- R B EGFE -
Frg
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