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Explanation of Plate 1

A. Dahurian patrinia [Patrinia scabiosaefolia ; G-H.

mooOw

m

Valerianaceae]

Nemesia [Nemesia strumosa ; Scrophulariaceae]

Kalanchoe [Kalanchoe blossfeldiana ; Crassulaceae] 1-J.
French marigold [ Tagetes patula ; Compositae]

Cherry pepper [Capsicum annuum var. cerasiforme ;

Solanaceae] K-L.

Bergeranthus [Bergeranthus jamesii ; Aizoaceae]

Yacon [Smallanthus sonchifolius ; Compositae]

G. Foliage

H. Roots

Oca [Oxalis tuberosa ; Oxalidaceae]

l.  Tubers

J.  Foliage

Ulluco [Ullucus tuberosus ; Basellaceae]
K. Foliage

L. Tubers
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Table 2 Plants used.
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Relevant chapter

Family Species [common name] Cultivar / Strain / Horti. name . X
in this paper
Valerianaceae Patrinia scabiosaefolia Fischer [dahurian patrinia] Asuka IV-1-1)
Scrophulariaceae Nemesia strumosa Bentham [nemesia] KLM 1V-1-2)
Digitalis purpurea Linnaeus [foxglove] Foxy IV-1-2)
Antirrhinum majus Linnaeus [snapdragon] Merryland White 1V-1-2)
Linaria bipertita Willdenow [cloven-lip] White Guppy 1V-1-2)
Penstemon gloxinioides Hortorum [gloxinia penstemon] Midnight 1V-1-2)
Torenia fournieri Lidley [torenia] Piccolo 1V-1-2)
Angelonia gardneri Hooker [angelonia] Whity IV-1-2)
Veronica alpina Linnaeus [alpine speedwell] Blue Bouquet IV-1-2)
Calceolaria x herbeohybrida Voss [slipperwort] Midas IV-1-2)
Crassulaceae Kalanchoe blossfeldiana Poellnitz [kalanchoe] Singapore 1V-1-3)
Suisse Pink 1V-1-3)
Hokan 1V-1-3)
Compositae Kalanchoe longiflora Schlechter ex J.M. Wood Myogi 1V-1-3)
Kalanchoe pinnata (Lamarck) Persoon Seiron Benkei 1V-1-3)
Kalanchoe pumila Baker Shirogane-no-mai IV-1-3)
Kalanchoe laxiflora Baker Kocho-no-mainishiki IV-1-3)
Kalanchoe tomentosa Baker Tsukitoji 1V-1-3)
Kalanchoe manginii Hamet & Perrier Beni Chochin IV-1-3)
Kalanchoe rosei Hamet & Perrier Raui 1V-1-3)
Solanaceae Kalanchoe daigremontiana Hamet & Perrier Shikoro Benkei 1V-1-3)
Kalanchoe tubiflora (Harvey) Hamet Kincho 1V-1-3)
K. daigremontiana X K. tubiflora (= Kalanchoe x hybrida horti) Fushicho IV-1-3)
Tagetes erecta Linnaeus [African marigold] Yellow Isis 1V-1-4)
Tagetes patula Linnaeus [French marigold] March Orange IV-1-4)
Zinnia elegans Jacquin [zinnia] Sanbo White 1V-1-4)
Carthamus tinctorius Linnaeus [safflower] Mogami Benibana 1V-1-4)
Smallanthus sonchifolius (Poeppig & Endlicher) H. Robinson [yacon] A Peruvian strain 1V-2-3),4)
A strain derived from cultivar Sarada Otome 1V-2-3),4)
Aizoaceae Capsicum annuum Linnaeus var. cerasiforme Bailey [cherry pepper] Enomi IV-1-5)
Capsicum annuum Linnaeus var. grossum Sendtner [sweet pepper] Kentucky Wonder IV-1-5)
Eagle Orange 1v-2-1)
Oxalidaceae High Green 1V-2-2)
Spirits 1V-2-2)
Basellaceae Solanum tuberosum Linnaeus [potato] Danshaku IV-1-1)
Solanum melongena Linnaeus [eggplant] Senryo No. 2 IV-1-5)
Lycopersicon esculentum Miller [tomato] Odoriko IV-1-1),5)
Fukuju No. 2 IV-1-3)
Momotaro IV-1-6), IV-2-1),5)
Bergeranthus jamesii Louisa Bolus [bergeranthus] Senami IV-1-6)
Lampranthus sp. [fig-marigold] IV-1-6)
Oxalis tuberosa Molina [oca] Three Bolivian strains (white, purple and red) 1V-2-3)
Ullucus tuberosus Caldas [ulluco] A Peruvian strain 1V-2-5)
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Fig. 1 Influence of temperature on mycelial growth of
Colletotrichum coccodes isolated from diseased
dahurian patrinia. An agar disk (6 mm diameter)
from each isolate (PC1, PC2 and PC3) grown on PDA
at 2500 in the dark for a week was transferred to
each of two PDA plates (90mm diameter) per
experimental temperature. After incubation at
various temperatures in the dark for 8 days,
colony diameters were measured.
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Table 3 Comparison of some characters of the present pathogens causing dahurian patrinia anthracnose and nemesia
anthracnose with those of Colletotrichum coccodes, C. fuscum, C. acutatum, C. destructivum, C. gloeosporioides
and C. higginsianum described previously.

Conidium Pathogenicity to
Pathogen / Reference Sclerotium Chlvamydo
Shape Length (4 m) Width (4 m) -spore Nemesia Foxglove  Dahurian patrinia
The present pathogen straight, fusiform, abruptly 16-18 3-4 + O N N \Y%
of dahurian patrinia anthracnose tapered to each end, slightly
(Isolates PC1, PC2 and PC3) constricted in the middle
The present pathogen oblong-ellipsoid, bluntly 13-26 4-5 O + Vv v N
of nemesia anthracnose pointing at both ends without
(Isolates NC1, NC2 and NC3) hila, slightly curved
C. coccodes (= C. atramentarium)
00 Arx (1957) cylindrical, mostly straight 16-24 3-5 +
with abrupt both ends
0 O Kishi and Iwata (1973)* short cylindrical to ellipsoid 16-24 4-5
[ O Kishi (ed.) (1988)* short cylindrical to ellipsoid, 15.3-25 2.8-3.9 +
slightly tapered to each end
[J O Sutton (1992) straight, fusiform, abruptly 16-24 3-4 +
0 O [Sato (1996)*] tapered to each end, slightly
constricted in the middle
0 O Nakamura et al. (1998)* fusiform 13.2-20.4 2.4-48 + 0 = N #* N #* N ¥
0 O (Isolate HC3)
C. fuscum
[0 O Laubert (1937) long, straight or somewhat 12-24
clavate, slightly curved at the
narrow end, containing
vacuoles of various sizes
0 0 Goto (1938) long, elliptic to cylindric, 13-19 3.5-4.5
both ends blunt or sub-
acuminate at one end,
straight or slightly curved
[ O Spilsbury (1952) cylindric, straight or very 14-22 2.2-44
slightly curved, obtuse or
bluntly pointed at the ends,
sometimes slightly
subclavate at one end
00 Arx (1957) elongated ellipsoid or 14-22 3-4 + + v
cylindrical, mostly straight
with abrupt both ends
[J O Sutton (1992) cylindric to ellipsoid, straight 15-21 3.5-4 + + v
0 O [Sato (1996)*] or slightly curved, apex
obtuse, base slightly
attenuated and truncate
C. acutatum straight, fusiform, abruptly 8.5-16.5 2.5-4
[0 O Sutton (1992) tapered to each end,
[0 O [Sato (1996)*] sometimes slightly medianly
constricted
C. destructivum straight to slightly curved, 12.7-18.2 3.6-5.0 (+)
[0 O Sutton (1992) abruptly tapered to an obtuse
0 O [Sato (1996)*] apex and truncate base
C. gloeosporioides straight, cylindrical, apex 11-17.5 3-6
[0 O Sutton (1992) obtuse, base truncate
0 O [Sato (1996)*]
C. higginsianum straight or slightly curved, 16.5-19 4

[0 O Sutton (1992)
O O [Sato (1996)*]

fusiform, abruptly tapered to
each end

[ ]: Literatures citing data described in upper one.

V : Virulent. N : Virulence was not detected.

*: In Japanese.
(O0) : Occasionally present.

**: Results in this study. [J: Present. [J: Absent.
Blank column : Not described.
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Plate 2

Explanation of Plate 2
A-C. Natural symptoms and signs of dahurian patrinia

D-H.

anthracnose caused by Colletotrichum coccodes.

A. Foliar lesions (left : upper side, right : lower
side).

B. Sclerotia and acervuli on a foliar lesion (a :
acervulus, s : sclerotium, bar : 1 mm).

C. Magnified sclerotia on a stem lesion (bar : 400
M m).

Morphological and cultural characters of the

pathogen of dahurian patrinia anthracnose, C.

coccodes.

D. Acervuli with seta separated from a foliar
lesion (bar : 50y m).

E. A conidiogenous cell bearing a conidium and
a brown to dark seta on a foliar lesion (arrow :
conidiogenous cell, bar : 10y m).

F. Conidia formed on a foliar lesion (bar : 10p m).

G. Colonies of isolate PC3 produced on PDA at
250 for a week (left : in the dark; right :
under black light; upper : surface view; lower :
reverse view).

H. An appressorium formed on PCA at 2500 under
black light (bar : 10p m).

Symptoms reproduced by inoculation of dahurian

patrinia with C. coccodes isolate PC1.

I.  Symptoms 10 days after inoculation (left :
control).

J. Symptoms 3 weeks after inoculation.

Discoloration of tomato leaves 2 weeks after

inoculation with C. coccodes isolates from dahurian

patrinia and lantern plant (left to right : control,

isolate PC3 and isolate HC3).



112 ooboooooboOoooboboOooboOonn 50020050

2 O Colletotrichum fuscumO 0000000000
1990 200000000000 0000O00O00
000000000000 00000 nemesia,
Nemesia strumosa BenthamO OO OO OO 00O
0oo0oooooooooooooooKLMOoOo
odoodooooooooooooooooogoo
0oooooooooooooooooooogon
O00D00O000Oag Colletotrichum fuscum
Laubert0 000000000 OODOODOOOOO
J000d0o0oDoOo0O0OD00000000D00Oanthrac-
nosed 0O OOO® = OOoooO00000
gooooooobooboooobooooooon
gooo

(1) DOO0oOoOoooo
Jo00000000oooooooooooo
000000000000 103mmO00000n
O0Plate 3-A, BIOOOOOOOOOOOOOOO
00000000O00000o00o0o0oo0o0o0o0o00
0000000000000000000o0000
0000000000000ooooooooooon
0000 Plate 3-COO000O0O0O00O0ODOOOO
000000000000oooooooooon
00000000o0000oo0oooooooooon
000o0oo Plate 3-D L
00000000000000010020u00 1
02000000000000000000000
000000O0OoOooddPlate 3E0O0O0O0O0OO
00000000000000000000030
5000000081600 00000 40 8u0
00000000000000000o000000
0000000000000000o0o0o0o0o0o00
03012u0000 2040000000000
0J00000000000ooooooooooon
J0000000o00o0o0oooooooooooon
00000000000o0oo0oooooooooon
000000000000014026x 40 5u00
I/b0 0340650 0046000000
Jo000000000ooooooooooo
00000 NCIONC2000NC30300000
000000 PDAORSOOBLBOOOOOOODN
0000000000000000o0o0o0o00o00

OO0O000O0OD0OO0OPlate 3-FMOOOO0OODOO
102000000000000000000O00O0O
gbooboboooooboobobooooobioeoao
poobooboooooboobobogolzopgon
OUO0D0O0mMPlate3-cMIOOOOOO24080pu0 0
gboo40e6u0ibOl10300boobooonoo
Ub0ooboobo0oboobOoboDisg22x 40
5p000I/bO0O260550004200000
O Plate 3-HM PDAOCOOOOOOOOCOOOOOO
ooobooooooboobooooooboobo
ooooooobogopPbAOODODOOODDOO
gbooboooooobooboooooooonDo
OPlate -1 00 00DO00O0OOOOOODOOOO
O0ooboobooobooboOonD 8sd12x 80
lop0 00O DOOo0DbOoo0onPCAD2500
BLBOOUOUOOOOOOODODOODODDDOOOO
OOoooboOOPlate 3JMOOOOOOOOOO
gboboooobobooobbooobboooobobo
gboboboooobooboboooooboobo
sUlsx 5O wbO00DOOO0DODOO0ODDOO0
o000 PDAO2000O0DOOOOO7YTODOOO
obooboooooobooboboooooboooo
goooDoDoOPDAODODODOOOOO28000
gooboso3s0ooboobonooooooong
OO00O00O0DO Fig. 2, Plate 3-FO0O0O0OOOO

80

r NC1
60 — NC2
- EFC3

40 |-

20 ~

Mycelial growthl mm(O

RRRaRaihiRiRiRS

RN

5 10 15 20 23 25 28 30 35
Temperaturél 00 0

Fig. 2 Influence of temperature on mycelial growth of
Colletotrichum fuscum isolated from diseased
nemesia. An agar disk (6 mm diameter) from
each isolate (NC1, NC2 and NC3) grown on PDA
at 250 in the dark for a week was transferred to
each of two PDA plates (90mm diameter) per
experimental temperature. After incubation at
various temperatures in the dark for 6 days,
colony diameters were measured.
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Table 5 Pathogenicity of isolates causing anthracnose of nemesia, apple, radish, onion, lantern plant and dahurian
patrinia to several scrophulariaceous flowering plants and dahurian patrinia.

Scrophulariaceae Valerianaceae

Species / Isolate ini i ahuri
P Snapdragon  Cloven-lip  Slipperwort ~ Torenia Gloxinia Angelonia Alpine Nemesia Foxglove DahL}rlgn
penstemon speedwell patrinia
Colletotrichum fuscum
Isolate NC3 from nemesia Petal blight  Petal blight Foliage blight O O O Anthracnose  Anthracnose O
C. acutatum
Isolate EA1 from apple Petal blight ~ Petal blight ~ Petal blight O O O O O O
C. gloeosporioides
Isolate 911003-5 from apple Petal blight  Petal blight ~ Petal blight O O O O O O
C. capsici
Isolate RC13 from Japanese radish ~ Petal blight ~ Petal blight ~Foliage blight | O O O O O
C. circinans
Isolate OC1 from welsh onion Petal blight  Petal blight ~ Petal blight O O O O O O
C. coccodes
Isolate PC3 from dahurian patrinia ~ Petal blight ~ Petal blight O O O ] 0 O0 Anthracnose
Isolate HC3 from lantern plant Petal blight ~ Petal blight O O O O O O O

0 Virulence was not detected.

O0o0o0ooooooooooooooooog
OO0o0o0oopooooooooooooooog
0000000000 2000000000000
000000 0o0ooooooooooooog
ogoooon

0J000oo0o0ooooDooon ¢ fuseumd OO
goooobooooooooooooooobooao
ooo*»™0oo000ooooooooooon
0000000000000 00000 NC30O
DO0DO00ooopoooce fuscumdOOOOOOO
OO00o0ooooooooooooooooog
D000000C. coccodesO DO OOODOODOO
HC3OOOOODDODOOOooDooooooooo
00000000 oooooooooooog
OO00D00o0Doooooooooooooooog
ooo0o0oO0o"™ 0000000000000 OO
OHC3IOOODOOOoOooooooooPpc3dOoO
O00000D00O0C. coccodes OO ODOOO
goooobooooooooooooooboaa
O00D00OD0O0O000OC gloeosporioidest O O
O0o0ooooooooooooooooooog
O00DoooooooDoooooooooooo
00000000 oooooooo® ™ oouoo
000000000000 00D0O0O911003-5000
OO0O0O0O0ooOoogaadadc gloeosporioidest 00O 00O
O00o0o0ooooooooooooooood

ooeled0000ooooooooooooood
O0o0o0ooooooooooooooooog
00o0o0ooooooooooooooooodg
0000000000 o0ooo0oooooooog
0000000000 Colletotrichum acutatum U
00000000 EALOC capsicil 000000
000 RC13000 C. circinansO0 0000000
goociiouoonouoooobooobooooon
godoobooouooooooboooooao
O0oooooooooooooooooooodg
O0oo0oooooooooooooooood
0000000000000 000 EAL10911003-5
gooocidonouoopnooooooooonod
00oDO00oO0oDOoopoooOoooooooooce
aeutatumOD 0000000 D0OO0OO0ODODODOO
0000000000000 Colletotrichum fuscumO
C. coccodesl] C. gloeosporioidest] C. capsicill O O
C circinans0 0000000000 OOODOO0O
godoboooobooooooooooobooda
godoobboouooooooobooooooao
O0oooooooooooooooooooog
O0doDooooooooooooooooooo
ColletotrichumO 00000000 OOOOODOO
O00000o0ooo0oooooDooooooog
O00000oDooDoo0oooooOooooooog
O0D0000DoDoDOoO0oooooDoooooood



116

000b0ob0o000o0DO0oo0oboOOobODbO 50020050

Plate 3

Explanation of Plate 3

Natural symptoms and signs of nemesia anthracnose
caused by Colletotrichum fuscum.

A. Lesions on leaves.

A-D.

E-J.

B.
C.

Lesions on stems.
Wilted plants.

D. Conidial masses on the lesion.
Morphological and cultural characters of the
pathogen of nemesia anthracnose, C. fuscum.

E.

F.

G.

An acervulus with a seta on the lesion (bar :
10p m).

Colonies formed on PDA at 250 for a week
(left to right : isolate NC1, NC2 and NC3; upper :
under black light; lower : in the dark).

An acervulus bearing conidia on conidiogenous
cells formed on PDA at 250 under black
light for 1 week (bar : 10y m).

H.

Conidia formed on PDA at 2500 under black
light for 1 week (bar : 10u m).

Chlamydospores formed on PDA at 250 under
black light (bar : 10y m).

Appressoria formed on PCA at 2500 under
black light (bar : 10y m).

Symptoms reproduced 4 days after inoculation
of nemesia with C. fuscum isolate NC1 (lowest :
control).

L, M. Foxglove anthracnose produced by inoculation
with C. fuscum isolate NC1 from nemesia.

L.

M.

Wilted seedlings 4 days after inoculation (lower :
control).

Foliage blight of an adult plant 2 weeks after
inoculation (left : control).
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Plate 4

Explanation of Plate 4
A-H. Symptoms appeared 7-10 days after inoculation of
snapdragon with some Colletotrichum species (left :

control).

A. Petal blight caused by C. fuscum (isolate NC3).
B. Petal blight caused by C. acutatum (isolate EA1).
C. Petal blight caused by C. gloeosporioides (isolate

911003-5).

D. Petal blight caused by C. capsici (isolate RC13).
E. Petal blight caused by C. circinans (isolate OC1).
F. Petal blight caused by C. coccodes (isolate PC3).
G. Petal blight caused by C. coccodes (isolate HC3).
H. Magnified petal lesions, caused by C. fuscum

(isolate NC3).

J-N.

Symptoms appeared 7 days after inoculation of
cloven-lip with C. fuscum and C. coccodes (left to
right : control, isolate NC3, PC3 and HC3).

Symptoms appeared 5 days after inoculation of
slipperwort with some Colletotrichum species (left :

control).

J.  Foliage blight caused by C. fuscum (isolate NC3).
K. Foliage blight caused by C. capsici (isolate RC13).
L. Petal blight caused by C. acutatum (isolate EA1).
M. Petal blight caused by C. gloeosporioides (isolate

911003-5).
Petal blight caused by C. circinans (isolate OC1).
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Fig. 3 Influence of temperature on mycelial growth of
Stemphylium lycopersici isolated from diseased
kalanchoe. An agar disk (6 mm diameter) from
each isolate (KS2, KS3 and KS4) grown on PDA
at 250 in the dark for a week was transferred to
each of two PDA plates (90mm diameter) per
experimental temperature. After incubation at
various temperatures in the dark for 7 days,
colony diameters were measured.
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Table 6 Comparison of some characters of the present pathogen causing kalanchoe leaf spot with those of
Stemphylium lycopersici and S. bolicki described previously.

Conidium Pathogenicity to
Pathogen / Reference - - — -
Shape of apex Number of constrictions Surface structure 1/b ratio Kalanchoe Tomato
The present pathogen of kalanchoe often pointed in conical often 3 minutely 3< + +

leaf spot (Isolates KS2, KS3 and KS4)
S. lycopersici
O O Enjoji (1931)*

[0 O Yamamoto (1960, 1961)* flat to rounded

[0 O Ellis (1971) pointed in conical

S. bolicki
[ O Sobers and Seymour (1963) rounded

verruculose

minutely +
verruculose

minutely +
verruculose

often 3 minutely 3< +
verruculose

moderately 3> + O

VEIrucose

*: In Japanese. [1: Virulent. [J: Virulence was not detected. Blank column : Not described.
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Table 7 Pathogenicity of Stemphylium lycopersici causing leaf spot of kalanchoe (Kalanchoe blossfeldiana) to other

several Kalanchoe species.

Kalanchoe species examined

Cultivar / Horti. name

Unwounded-inoculation” Wounded-inoculation?

K. blossfeldiana Singapore
Suisse Pink
Hokan
K. longiflora Myogi
K. pinnata Seiron Benkei
K. tomentosa Tsukitoji
K. rosei Raui
K. daigremontiana Shikoro Benkei
K. daigremontiana x K. tubiflora Fushicho
K. manginii Beni Chochin
K. pumila Shirogane-no-mai
K. laxiflora Kocho-no-mainishiki

K. tubiflora Kincho

O000O+ + + + + + + + +
OO000O+ + + + + + + + +

0. Virulent. [J: Virulence was not detected.

' "Dropping conidial suspension [ 3 0 4x 10° conidia/ml (0.1% Tween 20)] onto intact leaves.
?“Dropping conidial suspension [ 3 0 4x 10° conidia/ml (0.1% Tween 20)] onto leaves picked with a sterilized needle.
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G H

Explanation of Plate 5
A-C. Natural symptoms of kalanchoe leaf spot caused
by Stemphylium lycopersici.

A. Necrotic spots on leaves.

B. Magnified lesions at leaf margins.

C. Foliar blight.

D-G. Morphological characters of the pathogen of
kalanchoe leaf spot, S. lycopersici.

D. Two young conidia on conidiophores detached
from a lesion. An arrow indicates a secondary
growing point on the conidiophore (percur-
rent proliferation) (bar : 10p m).

E. Mature conidia from diseased plants (bar : 10
M m).

F. Verruculose surface of a conidium from a diseased
plant (bar : 5y m).

G. Colonies of S. lycopersici isolate KS3 grown
on PDA at 2600 under black light for a week
(upper : surface view, lower : reverse view).

Symptoms reproduced 2 months after inoculation

of kalanchoe with S. lycopersici isolate KS2.

Tomato leaf spot caused 1 week after inoculation

with S. lycopersici isolate KS4 from kalanchoe.
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Plate 6

H

Explanation of Plate 6

A-l

Symptoms appeared 2-3 weeks after inoculation of
several Kalanchoe species with Stemphylium
lycopersici (isolate KS3) causing leaf spot of kalanchoe
(K. blossfeldiana) [left . healthy plant, right : foliar
lesions (A-H : symptoms by unwounded-inocula-
tion, | : symptoms by wounded-inoculation)].

TIOMMmMOOw>

K. blossfeldiana (cv. Suisse Pink).

K. blossfeldiana (cv. Hokan).

K. longiflora.

K. pinnata.

K. tomentosa.

K. rosei.

K. daigremontiana.

K. daigremontianax K. tubiflora.
K. manginii,

123
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Mycelial growthl mm0
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Fig. 4  Influence of temperature on mycelial growth of
Alternaria tagetica isolated from diseased
marigold. An agar disk (6 mm diameter) from
each isolate (AM1, AM2, FM1 and FM2) grown
on PDA at 250 in the dark for 2 weeks was
transferred to each of two PDA plates (90mm
diameter) per experimental temperature. After
incubation at various temperatures in the dark
for 10 days, colony diameters were measured.
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Table 8 Comparison of some characters of the present pathogen causing marigold leaf spot with those of Alternaria
tagetica, A. zinniae and A. carthami described previously.

Conidium
Pathogen / Reference Surface structure Total length Body Beak length Pathogenicity to
(b m) Length (W m)  Width (U m) (1 m) Marigold ~ Zinnia  Safflower

The present pathogen causing smooth-rugulose 170-294 82-130 20-28 80-164 + ] ]
marigold leaf spot (Isolates without verrucae
AMI, AM2, FM1 and FM2)
A. tagetica
[0 O Shome and Mustafee (1966) 43-384 8-34 291 +
00 [Rao (1969)]
0 O Simmons (1982) smooth-indistinctly 100-110 30-35 200-400 + ]

roughened
0 O Cotty et al. (1983) + [}
[ O Hotchkiss and Baxter (1983) 157 30 + O
0 O Yu and Lee (1989) 18-130 7-33 15-294 + ]
0 O [Rotem (1994)]
A. zinniae
0 O Pape (1942) 75-253 14-27 +
0 O Morita and Kawai (1959)* 129.7-205.3 38.7-75.5 9.8-24.6 53-169.4 +
0 O Rao (1969) 117.6-243 10.5-25.2 + + +
[0 0 Ellis (1976) smooth-minutely 55-105 19-28 108 + +

verruculose
[0 O Simmons (1982) smooth-densely 85 30 125 + +

minutely verruculose
A. carthami
[ O Chowdhury (1944) 36-99 12-28 15-84 +
[0 0 Rao (1969) 42-105 10-17 +
0 O Ellis (1971) smooth 60-110 15-26 25-160 +
[ 1: Literatures citing data described in upper one. *:In Japanese. [J: Virulent. [J: Virulence was not detected.

Blank column: Not described.
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Plate 7

Explanation of Plate 7
Natural symptoms of marigold leaf spot caused by
Alternaria tagetica.

A-D.

E-l.

A

B.

C.

D.

Lesions on leaves of African marigold.
Lesions on leaves, stems and flowers of
French marigold.

A blighted African marigold plant in a late
stage of the disease.

A blighted French marigold plant in a late
stage of the disease.

Morphological and cultural characters of the
pathogen of marigold leaf spot, A. tagetica.

E.
F.

Conidiophores bearing conidia on a lesion.
A conidium on apex of a conidiophore (bar :
20p m).

J-K.

A mature conidium (bar : 40p m).

Scanning electron micrograph of a mature
conidium (bar : 10p m).

Colonies of isolates AM1, AM2, FM1 and FM2
(left to right) grown on PDA at 2500 in the
dark for 2 weeks (upper : surface view, lower :
reverse view).

Symptoms reproduced by inoculation of marigold
with A. tagetica isolates.

J.

K.

African marigold 2 weeks after inoculation
with isolate AM1.
French marigold 3 weeks after inoculation
with isolate FM1.
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Fig. 5 Influence of temperature on mycelial growth of
Phytophthora capsici isolated from diseased cherry
pepper and sweet pepper. An agar disk (6 mm
diameter) from each isolate (CP3 and CP4 from
cherry pepper, and SP1 from sweet pepper)
grown on PDA at 250 in the dark for 5 days
was transferred to each of two PDA plates (90
mm diameter) per experimental temperature. After
incubation at various temperatures in the dark
for 6 days, colony diameters were measured.
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Table 9 Comparison of some characters of the present pathogen causing cherry pepper Phytophthora blight with
those of Phytophthora capsici, P. infestans, P. nicotianae, P. cryptogea, P. boehmeriae and P. erythroseptica

described previously.

Zoosporangium

Pathogenicity to

Pathogen / Reference Length  Width

Detaching with a long pedicel
(M m) (4 m) [length (4 m) of the pedicel]

Cherry ~ Sweet Red

Eggplant Tomato Potato  Tobacco  Nipplefruit
pepper  pepper  pepper

The present pathogen causing cherry pepper 44-60  28-52 + [60-200]
Phytophthora blight (Isolates CP3 and CP4)

P. capsici from sweet pepper (Isolate SP1) 48-80  28-48 + [56-240]

Erwin and Ribeiro (1996); Kishi (1998)*
P. capsici 20-106  13-53 + [30-200]
P. infestans 22-32 16-24
P. nicotianae 26-81 16-45
P. cryptogea 24-77 16-45
P. boehmeriae 23-65 18-52
P. erythroseptica 39-47 25-29

ooooo

*: In Japanese. [J]: Present or virulent. [J: Absent. Blank column : Not tested or not described.
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Explanation of Plate 8

A, B. Natural symptoms of cherry pepper Phytophthora
blight caused by Phytophthora capsici.

A. Stem blight and foliar wilt.

C-F.

B.

Root rot.

Morphological and cultural characters of the
pathogen of cherry pepper Phytophthora blight, P.
capsici,

C.

m

Colonies of isolate CP3 (upper) and CP4 (lower)
grown on PDA at 23-280] in the natural light
for 6 days.

Solitary zoosporangia formed at the terminal
of long pedicels (bar : 20p m).

Zoosporangia in chain (bar : 20py m).

A zoosporangium detached with a long pedicel
(bar : 20p m).

G-J.

50 0O 20050

J

Symptoms (re)produced by inoculation of cherry
pepper, eggplant, sweet pepper and tomato with
P. capsici isolates CP3 and CP4 from cherry pepper,
and isolate SP1 from sweet pepper.

G.

Cherry pepper Phytophthora blight 20 days
after inoculation (left to right : control, isolate
CP3, CP4 and SP1).

Eggplant brown rot 7 days after inoculation
(left to right : control, isolate CP3, CP4 and
SP1).

Sweet pepper Phytophthora blight 13 days after
inoculation (left to right : control, isolate CP3
and SP1).

Tomato gray rot 6 days after inoculation (left
to right : control, isolate CP3 and SP1).
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Explanation of Plate 9

A, B. Natural symptoms of bergeranthus Pythium rot
caused by Pythium myriotylum.

A. Stem and foliage rot.

B. A magnified diseased-plant.

Morphological and cultural characters of the
pathogen of bergeranthus Pythium rot, P.
myriotylum.

C-H.

C.

Colonies of isolate BP1 grown on PCA at
250 in the dark for 3 days (upper : surface
view, lower : reverse view).

Some antheridia attached to an oogonium
(bar : 20p m).

Zoosporangia (bar : 40u m).

Differentiation of zoospores in a vesicle
developed from a zoosporangium (bar : 20p m).

J K

H.

Release of zoospores from a vesicle (arrow :
zoospore, bar : 20p m).

Symptoms reproduced 5 days after inoculation of
bergeranthus with P. myriotylum isolate BP2 (lower :
control).

Symptoms produced 5 days after inoculation of
tomato and fig-marigold with P. myriotylum
isolates from bergeranthus.

J.

Stem and foliage rot of tomato caused by
isolates BP1 and BP2 (right upper : isolate
BP1, right lower : isolate BP2, left : control).
Stem and foliage rot of fig-marigold caused
by isolate BP2 (lower : control).
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Fig. 7 Influence of temperature on mycelial growth of
Fusicoccum aesculi isolated from diseased sweet
pepper fruits. An agar disk (6 mm diameter)
from each isolate (PF1 and PF2) grown on PDA
at 2500 in the dark for 6 days was transferred to
each of two PDA plates (90mm diameter) per
experimental temperature. After incubation at
various temperatures in the dark for 3 days,
colony diameters were measured.
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Fig. 8  Influence of temperature on mycelial growth of
Phomopsis phomoides isolated from diseased
sweet pepper fruits. An agar disk (6 mm diameter)
from each isolate (PP1 and PP2) grown on PDA
at 250 in the dark for 3 days was transferred to
each of two PDA plates (90mm diameter) per
experimental temperature. After incubation at
various temperatures in the dark for 6 days,
colony diameters were measured.
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Table 11 Comparison of some characters of the present pathogen causing sweet pepper fruit rot with those of
Fusicoccum aesculi, F. luteum and F. parvum described previously.

Conidium Mycelial growth Pathogenicity to
Pathogen / Reference - at 350
Shape Size (4 m) on PDA at 35 Sweet pepper Tomato
The present pathogen causing sweet pepper fusiform, truncate or 19-28 x 4-5 + \% \%
fruit rot (Isolates PF1 and PF2) rounded at the base 0O
F. aesculi
Pennycook and Samuels (1985) fusiform ave.23.1x 54 +
Crous and Palm (1999) fusiform to narrowly 18-25 (-30) x 4?4.5 (-5)
ellipsoidal, base truncate
Yano et al. (1998, 2003)* oblong to fusiform, base 13.8-20.0 x 4.0-5.6 +
truncate
Mikami and Sato (2000)* oblong to fusiform, truncate 19-30 x 5-6.5 +
or rounded at the base
Kinugawa and Sato (2000, 2002, 2003)* long-fusiform 15.3-245x 6.5-9.1 +
F. luteum
Pennycook and Samuels (1985) ellipsoidal to fusiform ave. 21.7x 6.7 O
E parvum
Pennycook and Samuels (1985) ellipsoidal ave. 16.0x 59 0O

*.in Japanese. [J:Growing. [J: Not grown. V: Virulent. Blank column : Not described.

Table 12 Comparison of some characters of the present pathogen causing sweet pepper fruit rot with those of
Phomopsis phomoides, P. fusiformis and P. phaseoli described previously.

Number of Pathogenicity to
Pathogen / Reference coni d{fl}gﬂ:gf(“ m) guttules in an
P a conidium Sweet pepper Tomato

The present pathogen causing sweet pepper 15-28 2 + +
fruit rot (Isolates PP1 and PP2)
P. phomoides 18-26 2 +

Arx (1957, 1970)

Uecker (1988) 20-21 +
P. fusiformis

Mandal and Gupta (1984) 17.5-25 1 +

[Uecker (1988)]

P. phaseoli (Diaporthe phaseolorum)
Parris (1959) +
[Farr et al. (1989)]

Hanlin (1963) +
[Farr et al. (1989)]

Punithalingam and Holliday (1972) 6-10 2

Uecker (1988) 15

[ 1: Literatures citing data described in upper one. [7: Virulent. Blank column : Not described.
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Table 13 Results of pathogenicity tests of the present isolates of Fusicoccum aesculi, Phomopsis phomoides and

Fusarium lateritium to sweet pepper and tomato.

Tested plants / Inoculation methods

(Isolates PF1 and PF2)

E lateritium
(Isolates SF1 and SF2)

P. phomoides
(Isolates PP1 and PP2)

F. aesculi

Sweet pepper
O [cv. Eagle Orange] Seedling Unwounded Spraying
Wounded Dripping
Insertion
Unripe fruit Unwounded Dripping
Wounded Dripping
Injection
Ripe fruit Unwounded Dripping
Wounded Dripping
O [cv. High Green] Seedling Unwounded Spraying
Wounded Dripping
Insertion
Unripe fruit Unwounded Dripping
Wounded Dripping
Injection
O [cv. Spirits] Ripe fruit Unwounded Dripping
Wounded Dripping
Injection

Tomato

0 [ev. Momotaro] Seedling Unwounded Spraying
Wounded Dripping
Insertion
Unripe fruit Unwounded Dripping
Wounded Dripping
Ripe fruit Unwounded Dripping
Wounded Dripping

O O
O O
O O
O O
O O
O O
O O
+ +
O
O
O
O
+)
+
O
+)
+
O O 0
O O 0
O O 0
O O O
O O O
O O O
+ + |

O: Virulent. (O): Slightly virulent. [: Virulence was not detected. Blank column : Not tested.
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Plate 10

Explanation of Plate 10
A-D. Natural symptoms and signs of sweet pepper fruit

E-J.

rot caused by mixed-infection of Fusicoccum aesculi

and Phomopsis phomoides.

A. Fruit rot in an early stage.

B. Fruit rot with numerous pycnidia of P.
phomoides in a late stage.

C. Pycnidia of F. aesculi and their conidial masses
(CM : conidial masses, bar : 400u m).

D. Pycnidia of P. phomoides and their conidial
masses (CM : conidial masses, bar : 400p m).

Morphological and cultural characters of the

pathogens of sweet pepper fruit rot, F. aesculi and

P. phomoides.

E. Colonies of F. aesculi isolate PF1 produced on
PDA at 250 for 10 days (left : in the dark;
right : under black light; upper : surface view;
lower : reverse view).

F. Colonies of P. phomoides isolate PP1 produced
on PDA at 2501 for 10 days (left : in the dark;
right : under black light; upper : surface view;
lower : reverse view).

G. Conidiophores and conidia of F. aesculi isolate
PF1 produced on PDA at 250 under black
light for 10 days (bar : 20p m).

H. Conidia of F. aesculi isolate PF1 produced on
PDA at 250 under black light for 10 days
(bar : 10p m).

I.  Conidiophores and conidia of P. phomoides
isolate PP1 produced on PDA at 2500 under
black light for 10 days (bar : 20p m).

J.  Conidia of P. phomoides isolate PP1 produced
on PDA at 2500 under black light for 10 days
(arrow : a conidium) (bar : 10p m).

Symptoms reproduced 8 days after inoculation of

sweet pepper fruits with F. aesculi isolate PF1

and P. phomoides isolate PP1 (left to right : control,
isolate PF1 and isolate PP1).

K. Outside symptoms.

L. Inside symptoms.

Symptoms appeared 6-9 days after inoculation of

tomato fruits with F. aesculi isolate PF1 and P.

phomoides isolate PP1.

M. Symptoms appeared 6 days after inoculation
with F. aesculi isolate PF1.

N. Symptoms appeared 9 days after inoculation
with F. aesculi isolate PF1.

O. Symptoms appeared 6 days after inoculation
with P. phomoides isolate PP1.

P.  Symptoms appeared 9 days after inoculation
with P. phomoides isolate PP1.



144 ooboooooboOoooboboOooboOonn 50020050

OO0PPIODOOPP2ODOOOOOOOOOODOO
JO00000d00d0ooooOoOogonD Plate 10-0,
POOOOODOODOODOOO 20000000
ooooooooooooooooooooogon
ooooooooooooooooooooooon
000oDo0O000oooooO F aesculiDOO P,
phomoidesD 0 0000000000 OOOOOO
gooooooooooooooooooooon
goooooooooooooooooooooo
Oo0ooooooooooooDoOD 1020000
goooooooboooooobooooooon
J000000dDbOO0O0O0n Table 13010
godoobooouoooboooouoooooda
oooooooooooooooooogoooon
0oooooooooooooooooooooon
ododoooooooooooooogooogoon
®E0 00000000 Alternaria solani Sorauer(d
Alternaria sp.O0 Botrytis cinerea Persoon . Fries[]
Cercospora capsici Heald & WolfO Cladosporium
herbarum (Persoon : Fries) Link[ Colletotrichum
capsici (Sydow) Butler & Bisby[ Colletotrichum
coccodes (Wallroth) S. Hughes[ Colletotrichum
gloeosporioides (Penzig) Penzig & Saccardol
Colletotrichum nigrum Ellis & Halsted Curvularia
geniculata (Tracy & Earle) BoedijnO Erysiphe
cichoracearum de Candolled] Fusarium oxysporum
Schlechtendahl: FriesO Fusarium sp.[0 Nectria
haematococca Berkeley & Broome [Nectria
haematococca Complex, OO 0O 0O O Fusarium
solani (Martius) Saccardo]d Oidiopsis sicula Scaliall
Oidiopsis sp.00 Phoma exigua Desmaziéres[]
Phytophthora capsici Leonian Phytophthora sp.[]
Pythium aphanidermatum (Edson) Fitzpatrick(
Rhizoctonia solani KiihnO Rhizopus stolonifer
(Ehrenberg : Fries) VuilleminO Sclerotinia sclerotiorum
(Libert) de BarylO Sclerotium rolfsii Saccardol
Stemphylium botryosum Wallroth(O Stemphylium
lycopersici (Enjoji) Yamamotod Stemphylium
solani G. F. WeberQd Stemphylium sp.0 0O O
Verticillium dahliae Klebahn 0 0 0 O 0O O O F aesculi
0O 00O 00 Botryosphaeria dothidea (Mougeot :
Fries) Cesati & de NotarisO O OO0 OO OO QOnOO

0000000000000 0000O0OFusicoccum
fruit rot00 00000000000 OOOOO
000000O00o0O0O0O00ooooOdfruit rot,
soft rot, dieback (777 # =0 N O 00000
O000000000000000stem blight %7+
000000000000 O00D0OO.OPhomopsis
phomoides0 D00 000OO0OOCOOOODOCOOO
goooooooooooooooooooooo
00 F aesculil 0O P. phomoidesC O OO OO0
Jddddoooooooooooooooboon
gdjdddooooooooooooboobobobo
O0000P phomoidesO 0 O0OODOODOOO0O
ddddooouooououooooooooboon
0o0odooooooooooooooooooo
00odUoOooooooOg200o0o0o00oooo
000oOO0o0oOoDOOoOoooUoooooooo
0@ooooooocoooooooooogooo
O00000000000D0004d Fusarium sp.
O000000% 000 R stolonifer0 000000
e 0000000000000ooooooo
2000000000000 oobmoogoogad
gddddooooooooooooobobobobo
O000B cinerea0 000 O00OO0O0OO0DOOOOO
OO00P. capsicid 0 0000OS. botryosumd O O
O0000C geniculataD DO DO OOO0DOOOOO
0oodoOoooooooooooooooooo
go0odoooooooOoooooooooooo
goodUooooooooooooooooooo
goodUoOoooooooooooooooooo
OoodoooooooOoooooooooooo
goooooooooooooooooooooo
gooooooooooOooo20b0o00ooooo
O F. aesculid 00 P. phomoidesD 0000000
gdjdddooooooooooooboobobobo
gddddoooooooooooooboobooobo
gddddooooooooooooooboobo
200000 Fusarium sp.000000DOOOOO
0o0odooooooogoooooooooooo
00 fruitrot0 000000

0001983 000000020000 20020 20030
Oo0oOoooi1eegUo3i0ooooooonon
goooooooooooooooooooooo



gogboogooboobbooboobbooboo 145

OO0O00000000000000 F aesculi [B.
dothidea) 00O 0OO0DODOOODOOUODOOOODO
O0O0ooO0doDoDOooooUoooogoao
Phomopsis O 0 Phomopsis sp.0 0000000
goodUooooooooooooooooooo
goodooooooooooooooooooo
O0oooOOoo0ooDOoooooOoooooooo
Phomopsis0 0 0O 0OO0OO0ODOOOOOOOO
goooooooooooooooooooooo
00000000000 0oooooooooon
F. aesculid 00 P. phomoides0 00O O0O0OOO
O0o00dooooooooooooooooooon
O000O0bOO0bOODODOOn0OdoOPhomopsis sp.
000 F aesculi [B. dothideal OO OOOOOO
O00000® 000000000000 F aesculi
[B. dothideal OO0 O O Phomopsis sp.0 000000
O0000000000000000***gooo
goodoooooooOoooooooooooo
OO00Q0O0OoOoOoooOoogO P phomoidesd O
OF gesculiD0000OOCO0ODOOOODOOODO
O0000ooooooooooooooooooon
O0000ooooooooooooooooooon
000000ooooooooooooooooon
O000d0ooooooooooooooooooon
0o0odooooooooooooooooooo
goodUoOoooooooooooooooooo
0o0odooooooooooooooooooo
goodooooooooooooooooooo
gooooooooooo

2 0 Fusarium lateriiumO0 OO0 00000 0ODO0O
20010 s5000000000000D0000O0O0O
goodobooooooooooooooobooao
gooooboooooooooooooooboao
goooobooooooooooooooboaa
O000D0D0D0O0O0OO Fusarium lateritium Nees .
Fries emend. Snyder & HansenO OO OO OO0
O0o0o0ooooooooooooooooodg
00oooon Fusarium sp.000OOOOOO
00000 fruitrotD 00000 OOOOOOO
oooooo

(1) ODODOoOooOoo
0000000000000 F aesculid 00 P.
phomoides 0 0 0000000000000 O0OO
00000000000000000000000
000000000000000000 Plate 11-
A 0000000000000 O0O000000
00000000000000 Plate 11-BMD 00
00000000000000000000000
0000000000000000000 F, aesculi
000 P. phomoides0 000000000000
000000000000000000000
0000000000000000000000
O000SFIOO0DOSFR2000000000 PDAD
23028000 00000000000000000
00000000000000000000000
O000O0Plate 11-COO0000O0DOO0DOOO
000000000SNAODOODOODOODOODO
OWAD25000000000000000000
00000000000000000000000
000104000000016052u00000
OPlate 11-DMO000000O0O00O0O0OOOOO
00000000000000000000000
00305000040 6000000000 40
0000016026x 20 3u0 05000000200
32x 20 3u00600000022034x 20 3ul

Mycelial growthl mmU0

30 33 35
Temperaturgl 0 O

Fig. 9  Influence of temperature on mycelial growth of
Fusarium lateritium isolated from diseased sweet
pepper fruits. An agar disk (6 mm diameter)
from each isolate (SF1 and SF2) grown on PDA
at 250 in the dark for 3 days was transferred to
each of two PDA plates (90mm diameter) per
experimental temperature. After incubation at
various temperatures in the dark for 5 days,
colony diameters were measured.
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Table 14 Comparison of some characters of the present pathogen causing sweet pepper fruit rot with those of
Fusarium lateritium, F. sambucinum, F. culmorum, F. graminearum, F. oxysporum and F. solani

described previously.

Pathogen / Reference

Microconidium

Pathogenicity to

Chlamydospore sweet pepper

Colony color

The present pathogen causing sweet pepper g
fruit rot (Isolates SF1 and SF2)

Domsch et al. (1980); Ichinoe (1990)*

F lateritium g
F. sambucinum g
F. culmorum ad
F. graminearum ad
FE. oxysporum +
F. solani +

ad not reddish
+
O not reddish
g reddish
+ reddish
+ reddish
+ not reddish +
+ not reddish +

*: In Japanese. [J: Present or virulent. [J: Usually absent.
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Plate 11

Explanation of Plate 11
A, B. Natural symptoms and signs of sweet pepper fruit

C-F.

rot caused by Fusarium lateritium.

A. Outside symptoms and signs (white mycelia
on epicarp).

B. Inside symptoms and signs (white mycelia
around seeds).

Morphological and cultural characters of the

pathogen of sweet pepper fruit rot, F. lateritium

isolate SF1.

C. Colonies produced on PDA at 23-280] in the
shading natural light for 5 days. (upper : surface
view; lower : reverse view).

D. A conidiophore and a young conidium produced
on SNA at 250 in the dark for 4 days (bar :
10y m).

E. Conidia produced on SNA at 2500 in the dark
for a week (bar : 10y m).

G-K.

F. Cotton blue-stained conidia produced on SNA
at 250 in the dark for a week (bar : 10p m).

Symptoms reproduced 8-14 days after inoculation

of sweet pepper fruits with F. lateritium isolate

SF1 (G-l : 8 days after inoculation, J, K : 14 days

after inoculation).

G. Outside (unwounded side) symptoms of unripe
fruits (cv. High Green) (left : control).

H. Outside (wounded side) symptoms of unripe
fruits (cv. High Green) (left : control).

. Outside (unwounded side) symptoms of a ripe
fruit (cv. Spirits).

J.  Outside (unwounded side) symptoms and
signs (white mycelia) of an unripe fruit (cv.
High Green).

K. Inside symptoms of an unripe fruit (cv. High
Green).



gogboogooboobbooboobbooboo 149

gddddooooooooooooobooboobo
gdddooouoouououooooooooboobo
0oodoOoooooooooooooooooo
g00o0doOoU0oDoOo0oomOodooooooo
goodooooooooooooooooooo
OoodoooooooOooooo 1020000
OoodoOooooooOoooooooooooo
0000000000000 Table 130000
OSF1O0O00OSsSR2000000000D00D0OO
Jdodddoooooooooooooobboon
000000000 oooooDooomiboOod
gddddooooooooooooooboobo
gddddoouooououoooooooobooo
Oo0o0d0oOooDil1020000000000000
0oodooooooooooooooooooo
0000 Table 13

Fusarium lateritiumO 000000000 O0O
g00oO0OooOoooO0ooOoUoooooooooo
goooooooooooooooocoooooo
gooooooooooOoooooooooooo
Jdodddoooooooooooooobooon
0O O O damping-off, twig blight, red stain, canker
O00000oooooooooooooooo®®o
0000000000000 Solanaceaed OO O
gddouoouooououooboooobooboobo
0oodoOoooooooooooooooooo
g0oooogouooooooooooggg F
aesculiD OO P. phomoides0 000 O00O00OODOO
goodooooooooooooooooooo
goodoooooooOoooooocoooooo
OO00000000oooooooogO Fusarium
0000000000 0F aesculitl OO P. phomoides
0000000000000 R. stoloniferd 00O 0O
000%%0 Fusarium sp. 0000000000
gogoboobobooood F oxysporumd O OO0
O™ 00 F solani [0 0 O O N. haematococca]
oo000oO0*000d00ooooooooooo
O00OF lateritum0000000000O0O00OO
0000000000 000R. stolonifer0 000
goodoOoooooooooooooooooo
goodoooooooOoooooooooooo
goooooooooooooooocoooooo

godoobdoooooooooboooooao
00dooopooO R lateritiumO0 00000 0OO
000 Fusarium sp.00000000O0OODOO0O
O fruitrot0 00 00O OO
0o0o0oDoo0oo0oooooooooooooocF
laterititm0O 00000000000 OOOOOO
000000000 Fusarium avenaceum (Fries)
Saccardo [Fusarium roseum Link : Fries emend.
Snyder & Hansen| OO0 000 0OO0O0OOO0OOOOO
godooboooooooooobooooooao
godoobboooooooooooooooao
Ooooooooo0o000® 00 Fusarium sp.
gooouoooobooooooododd F.
lateritiumO 00 0O F. avenaceum [F. roseum|
O0ooo0ooooooooooooooooodg
O0oo0ooooooooooooooooodg
00000 F lateritiumO 00 SF1O00O SF200
O0o0o0ooooooooooooooooog
O0o0o0ooooooooooooooooog
0000000000000 ooooooooog
gooooooooooooooooooao
FusariumO 00O 100 F. avenaceum [F. roseum]
Oo0oooooo** o0ooooooooog
Fusarium sp.0 00000000 O0O0ODOOODOO
godoobooouooooooobooooooao
*O000000o000ooUUoOoooUoOog
0000000 oooooooooesroonoog
000000 F lateritium3 0O 0O O F. avenaceum
[F. roseum ODOOOOOOO0OOOOO Fusarium
00000000000 taxonomic rankO 0O 0O 0O
000O00D0DO0O000000 forma specialis : f.
sp.000000D0O0DO0O0ODO0ODOOODOOEF
lateritiumO0 0000000 800000 OOOO
Ooooogoozeerssnoooooooooog
odoododoooooooooononDsSF1IOO0 SF2
godoobooooooooooboooooao
O0oooooooooooooooooooog
O0oooooooooooooooooooog
00000000000000 F aesculilOOd P,
phomoidesD 00000000000 OOOODOO
000D0000DO00oo0oDoooooooogrR
lateritiumO 00 SF1ODO O SF20 0000000



150 ooboooooboOoooboboOooboOonn 50020050

goooooooboooooobooooooon
00 Table 13000000 F lateritiumO 0 20
odooooooooooooooooooooo
o00oooodooooooooooooooon
odooooooooooooooooooooon
Odooooooooooooooooooooon
O0ooooooooooooooooooooon
00000000F lateritiumO 00000 F aesculi
000 P. phomoidesD 200000000000
0000000000F lateritivmO0 000000
gooooooobooooooooooooon
gooooobooooooooboooooooa
F. aesculil 0 O P. phomoidesO 2000000
o00ooo0odooooooooooooogooon
oodooooooooooooooooooon
Fusarium sp.®*"0 000000 F solani [0 00O
N. haematococca]*" 0 0 0 00000000000
000000O0o0oU0oDOoUoooooooo
O000ooooooooooooooooooooon
00000000000 F aesculitl 00O P. phomoides
OO000O0OF lateritivomO000000000O0OO
J000o0oo0o000ooog R stolonifer0 00O 0O
goooooooboooooobooooooon
goooooobobooooooboooooon
goooooobboobooooooooooon
goo®“poooooooooooooooood
odoooooooooooooooilooooon
00oooogrnwoooooe0o0o0o0o0ooo
owlooooooooooo®*oooouoon
0000 F lateritiumO000000000000OO
00ooooooooooooooooooooon
00ooooooooooooooooooooon
gooooooobooooooooooooon
goooooooooon

3 O Macrophomina phaseolina0 0 00 O0O000O0O
ooooooo
19950 0001960000 7090000000
000000000o0DO000o00ooOd yacon,
Smallanthus sonchifolius (Poeppig & Endlicher) H.
RobinsonD OO OO OO0O0OOO0OOOOOOOOOO
000000 oca, Oxalis tuberosa Molinall 0 OO

gdddooooooooooooooobooboo
gooomoooobooooooooboooono
00O0ooO0doDoDOooooooooogoao
Macrophomina phaseolina (Tassi) Goidanich(O 0 O
gO000O00ooO0DoDOo0ooOOoUoooooooooo
OO0DOO00O0O0DbO00000O charcoal rot OO
Ooo*™Oooo00ooooooo

(1) 0oDOooDOoOooOOoo
goobooooobooobooobobooon
gobobobobobobobobooboo

O Plate 12-AJ 00000100 00000000O

gbobooooooboobobogooooboonbo
gbooboboooooboobobogooo 10000
gboobooooooboobobogoooobooDbo
gbooboboooooboobobogoooooonbo
gboboboooooboobobooooboonbo
gboboboobooobobobooooboobo
OO000000OPlate 12BOOOOOODOODOO
gboboboooooboobobooooooobo
000000000000 00Od Plate 12-CMJ
gboobooobooobooboboooooboonbo
gboobooooooboobooooooboonDo
OO0000O0Plate 12-DMOO00OOOOOOOOO
gbobooooooboobobogooooboobo
O0OD00OPlate 12-E, FIOOOOOO3BOOOOO
gbooboboooooboobobogoooooonbo
gbooboooooobooboboooooboobo
gboobobbobobooobobobbobooo
gboobobooooobooboboooooboobo
gbobobobooobobobooooboobo
OO0 Plate 12-E(D000000O0O0OODOODOO
ODO00OPlate 12-FO0000O00O0ODOODOO
gboobooobooobooboboooooboonbo
oooboogon
ooooooooboboboooooboogon
goooboboysS3oooyvys4ooooooooag
gooooooomMoooooMeooooogog
OO0 PDAOISBODOOOODODOOeOODOOOO
gboobobooooobooboboooooboobo
gbooboboooooboobobooooboobo
gbobobobooobobobooooboobo



gogboogooboobbooboobbooboo

B D o)
o o o

Mycelial growthl mm(J
N
o

Temperaturél 0 O

Fig. 10 Influence of temperature on mycelial growth of

Macrophomina phaseolina isolated from diseased
yacon and oca. An agar disk (6 mm diameter)
from each isolate (YS3 and YS4 from yacon,
and OMO and OMS8 from oca) grown on PDA at
350 in the dark for 6 days was transferred to
each of two PDA plates (90mm diameter) per
experimental temperature. After incubation at
various temperatures in the dark for 2 days,
colony diameters were measured.
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Table 15 Comparison of some characters of the present pathogen causing charcoal rot of yacon and oca with those

of Macrophomina phaseolina described previously.

. Conidiophore C Sclerotial Pathogenicity to
Pathogen / Reference diai};ctgid(lj I m) Length Width COl’l(l S 1z;ln)s 1z¢ diameter
(1 m) (4 m) (4 m) Yacon Oca
The present pathogen causing yacon 120-280 (-560) 6-14 3-5 18-30 x ~7-10 50-140 +
charcoal rot (Isolates YS3 and YS4)
The present pathogen causing oca 200-400 6-14 3-5 18-34 x ~7-10 60-130 +
charcoal rot (Isolates OMO and OMS)
M. phaseolina
Holliday and Punithalingam (1970) 100-200 5-13 4-6 14-30 x ~5-10 100-1000
Watanabe (1972) 115-250 14-35 x ~7-10
Sutton (1980) 100-200 5-13 4-6 14-30 x ~5-10 50-300

0. Virulent. Blank column : Not described or not tested.
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Plate 12

K

Explanation of Plate 12
A-D. Natural symptoms and signs of yacon charcoal rot
caused by Macrophomina phaseolina.

G-J.

OCow>

Blighted stems and leaves in the late stage.
Stem lesions.

Inside symptoms of diseased stems.

Hyphae and sclerotia appeared on an inside
lesion of a diseased stem.

Natural symptoms of oca charcoal rot caused by
M. phaseolina.

E.
F.

A fallen whole plant in the late stage.
A stem base with blackish brown lesions.

Morphological and cultural characters of the
pathogen of charcoal rot of yacon and oca, M.
phaseolina.

G.

Colonies of isolate YS3 produced on PDA at
350 for 6 days.

H.

J.

A pycnidium and sclerotia of isolate YS4
produced on the kidney bean stem-WA (p :
pycnidium, s : sclerotium, bar : 100y m).
Conidiophores and conidia of isolate YS3 (bar :
10p m).

Mature conidia of isolate YS4 (bar : 10p m).

K-M. Symptoms reproduced by inoculation of yacon
and oca with M. phaseolina isolates YS3 and OS8,
respectively.

K.

Symptoms appeared on stems of which husks
partially pealed 7-10 days after inoculation of
yacon with isolate YS3.

Symptoms appeared 30 days after inoculation
of yacon with isolate YS3 (left : control).
Symptoms appeared 10 days after inoculation
of oca with isolate OM8 (left to right : a white
strain plant of a control, a white strain plant,
a purple strain plant and a red strain plant
inoculated).
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Fig. 11 Influence of temperature on mycelial growth of
Rhizoctonia solani isolated from diseased yacon.
An agar disk (6mm diameter) from each isolate
(YR1 and YR2) grown on PDA at 250 in the
dark for 3 days was transferred to each of two
PDA plates (90mm diameter) per experimental
temperature. After incubation at various temperatures
in the dark for 2 days, colony diameters were
measured.



gogboogooboobbooboobbooboo 155

goooobobooooooooobooooooao
goooooooooooooo

Rhizoctonia solani0 OO0 000000 OOOO
O0o0oo0ooooooooooooooooog
O0o0o0ooooooooooooooooog
0 O anastomosis group : AGO O OOOOOOO
O0000000oooooooooor s gQ
OO00D00o0oooooooooooooooog
0000000000000 YRIODOO YR2O0O
00000000000 cultural typeO OO OO
O00D00O0O0AG-10AO0ODOOODO C-4180
AG-lO0BOOODOOOOO C-5270 AG-2-100 O
Oo00oooodPSs20AG-220 00000000
000 C6230AG4A40A00DDOOODODOOO C-
6560 AG-30 00000000 DOO C-5640 AG-50
000000000 Cc-e720AG-600 00000
HAM-1-10 AG-70 0000 0015290 0 O AG-BI
O0DO0O0o0oDO0AIL4000000000000
D000 Table 16 000000000000
YR1OOO YR20OO DO WADO 230280000
gooooboooooooooooooooboao
ogoooooooood

0000000 YRIODODODO YR2OOOOOOO
gbooooc4180000oooonogceh27ron
goooobobooooooooooooobooao
0000000000000 Table 16, Plate 13-G 11

Table 16 Results of the examination for Rhizoctonia
solani anastomosis group of the present
pathogen causing yacon Rhizoctonia

blight.
Reference isolates ~ Anastomosis Cultural Anastomosis with
used for the tester group type Isolate YRI  Isolate YR2
C-418 AG-1 1A + +
C-527 AG-1 1B + +
PS-2 AG-2-1 II O O
C-623 AG-2-2 v O O
C-656 AG-4 1IA O |
C-564 AG-3 v O O
C-672 AG-5 O O
HAM-1-1 AG-6 O O
1529 AG-7 O O
Al-1-4 AG-BI O 0O

0. Anastomosis was detected.

0. No anastomosis was detected.

Blank column : The cultural types for the subgroups are
not determined.
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Table 17 Comparison of mycelial characters of the present pathogen causing yacon Rhizoctonia blight with those

of Rhizoctonia solani AG-1 described previously.

Pathogen / Reference

Growth temperature Sclerotium

The pathogen causing yacon Rhizoctonia blight
(Isolates YR1 and YR2)

Watanabe and Matsuda (1966); Sneh et al. (1991)
U O Cultural type 1A

0 O Cultural type IB
Sneh et al. (1991); Priyatmojo et al. (2001)
0 O Cultural type IC

Priyatmojo et al. (2001)
0 O Cultural type ID

10-350 with an optimum
at 25-280 irregular-shaped

5-3700, vigorous even at
350, more vigorous at
300 than 250

(5-) 10-30 (-35)0 with an
optimum at < 300
10-350 with an optimum

at 300

10-3500 with an optimum
at 250 mm in diam., coarse, subspheroid

formed as dense masses of short hypha,

relatively spherical, 1-3 mm in diam.,
larger than sclerotia of 1B

formed as dense masses of short hypha,
irregular-shaped

round-shaped, 0.2-0.8 mm in diam.

often aggregating into large clumps 3-8
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Plate 13

G

Explanation of Plate 13

A-C. Natural symptoms and signs of yacon Rhizoctonia F. Colonies of isolate YR2 (right), the reference
blight caused by Rhizoctonia solani. isolate of AG-1 IA, C-418 (left) and the reference
A. A blighted and defoliated stem. isolate AG-1 IB, C-527 (center) produced on
B. Stem lesions. PDA at 250 for 10 days. (upper : surface side,
C. Inside symptoms and pathogen mycelia on a lower : reverse side)
diseased stem. G. Anastomosis between isolates YR1 and C-527
D-G. Morphological and cultural characters of the (arrow : an anastomosis point).
pathogen of yacon Rhizoctonia blight, R. solani. H, 1. Symptoms reproduced by inoculation of yacon
D. A hypha with a branch of isolate YR1 (bar : with R. solani isolate YRL1.
10p m; arrows : septa) H. Symptoms appeared 5 days after inoculation.
E. Giemsa-stained nuclei (arrows) in a hyphal cell I.  Symptoms appeared 4 weeks after inoculation.

of isolate YR2.
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Fig. 12 Influence of temperature on mycelial growth of

Pythium aphanidermatum isolated from diseased
ulluco. An agar disk (6 mm diameter) from
each isolate (UP1 and UP2) grown on PDA at
250 in the dark for 3 days was transferred
to each of two PDA plates (90mm diameter) per
experimental temperature. After incubation at
various temperatures in the dark for a day,
colony diameters were measured.
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Table 18 Comparison of some characters of the present pathogen causing ulluco foot rot with those of Pythium
aphanidermatum and P. deliense described previously.

Mode of
Pathogen / Reference sexual
reproduction

Zoosporangial

X Antheridial character
shape

Oogonial stalk

Optimum temperature ~ Maximum temperature
for mycelial growth for mycelial growth
[Growth speed| [Growth speed at 400] |

Pathogenicity to ulluco

The present pathogen homothallic  inflated not hypogynous but paragynous,
causing ulluco foot rot terminal (94%) and intercalary
(Isolates UP1 and UP2) (6%). One antheridium attaches
to an oogonium.
Plaats-Niterink (1981); not hypogynous but paragynous,
Watanabe (1983) mostly intercalary, sometimes
P. aphanidermatum homothallic  filamentous to  terminal. Up to 2 antheridia attach
inflated to an oogonium.
P. deliense homothallic  filamentous to  not hypogynous but paragynous,

inflated

terminal and intercalary. Up to 2
antheridia attach to an oogonium.

straight 350 410 +
[37.3 mm/day] [29 mm/day]

straight 35-400 above 4000
[about 40 mm/day] [over 30 mm/day]

mostly curved  30-350 above 4000

towards the [about 30 mm/day] [< 20 mm/day]

antheridia

O Virulent.

Blank column : Not described.
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Plate 14

H

Explanation of Plate 14

A, B. Natural symptoms of ulluco foot rot caused by
Pythium aphanidermatum.

A. A fallen whole plant with rotten foot.

B. Enlargement of a rotten part of a stem.
Morphological and cultural characters of the
pathogen of ulluco foot rot, P. aphanidermatum.

C-l.

C.

D-F.

Colonies of isolate UP1 on HSA at 250 in
the dark for 3 days (upper : surface side,
lower : reverse side).

Aplerotic oospore in an oogonium with a
terminal-diclinous antheridium (D), with an

intercalary-monoclinous antheridium (E),
with a terminal-monoclinous antheridium
(F) (bar : 20y m).
G. Lobate, inflated zoosporangium (bar : 40u m).
H. Differentiation of zoospores in a vesicle
developed from a zoosporangium (bar : 20u m).
I Release of zoospores from a vesicle (arrow :
zoospore, bar : 20p m).
Symptoms reproduced 4 days after inoculation of
ulluco with P. aphanidermatum isolate UP1 (left :
control).
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Anthracnose of
dahurian patrinia
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Fig. 13 Diagnostic points of anthracnose of dahurian
patrinia caused by Colletotrichum coccodes.
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Fig. 14 Diagnostic points of anthracnose of nemesia
caused by Colletotrichum fuscum.
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Fig. 15 Diagnostic points of leaf spot of kalanchoe caused
by Stemphylium lycopersici.

O0o0ooooooooo 20000000000
O0o0o0ooooooooooooooooog
OO00OWKVbODO 30000000 O0OOO0O0OO
000000000 Fig 15000000000
DO0o0oo0oooooy000Ooooooooogd
OO0Ooggag s lycopersiciD0O00OOOOOOO
000000 o0oooooooooooooog
00000000 Stemphylium bolickiO O 00O 0O
JodooooooooveoOoO 300O0OOOOOO0
O0OCercospora sp.0 00 0000O0DOOOOOOO
doddddmooooooooooooooooa
gooooboioooooooooooooboaa
O0o0o0ooooooooooooooooog
O0o0o0ooooooooooooooooog
O00o0ooooooooooooooooodg
OO00o0ooooooooooooooooog
00000000000 0oD0ooooooooaoiog
000000 ooonwmoooooooooog
00oo0oooooooooooooboooo
goodobooooooooooooooobooao
00000000000 Alternaria tagetica Shome
& Mustafee 0 0 0 00 0O 0O OO O Alternaria zinniae
Pape ex M.B. EllisO O O Septoria tageticola
Changsri & G. F. WeberO OO OO OOOOOOO
00000B. cinereall 0 0 0O 00O O O Rhizoctonia
solani KihnO O OO DOOOOO V. dahliae O O
0000000000 Oooo®*®*™ooooog
D00000 A tagetica0 DO ODOD0OODOO
00000 A zinniaeO OO S tageticolal 0 0O 0O



gogboogooboobbooboobbooboo 163

Oooooooooooooooooooooog
O0oooooooooooooooooooog
000000000000 V. dahliaeO0OO0O0O
O0o0o0oooooooooooooooood
O0o0ooooooooooooooooooodg
0000000 e0DOODOODOODOODOO
OO00o0opooooooooooooooog
OO00D00o0Doooooooooooooooog
00000000 oooooooooooog
O0oo0ooooooooooooooooog
0000 V. dahlieeO OO O00O0O0O 400000
000000000000 00000D00O0 Alternaria
tagetica0 000000001000 0000O00O0O
O0oooooooooooooooooooog
O00o0ooooooooooooooooog
004 Alternaria0 00000 A. tageticall 0 O
O00D0ooO0oo0ooooooooooooooo
DO00DoO0oooo20000000000000
O00D0OO00o00ooooDoooooooooooo
0100000000000 0000000000
O00000000000000000000 Fig.
leMO000oooDoo0oooDoooooDoge
Oo0oDooDoooooDooDooooog A,
tagetica0 DO 00000000 OOOOODOOO
Ooo0ooooooooooooooooooo
Alternaria zinniae0 O 0000000 O0OOO0O
O0o00oDoooooooooooooooogs
tageticola0 OO0 0000000 OOOODOODOO
O00o0ooooooooooooooooog

Leal spot of
matrigold
[y Aliermaria famehic

[ Diagnostic Points] §
(1) Leaf spot ar
1 LSl
(2 Brown, multiseptate, obclavate with a single
beak, rugulose coridia sppear an lesions.

Judge it fo be the disease.

Fig. 16 Diagnostic points of leaf spot of marigold caused
by Alternaria tagetica.

goobbooooobooogoobooowv.
dahliee0 0000000 0OO0DOOOOODOOO
gbobooooooboobobooobooboobo
gboobgobobobobooooobbooboboooooo
gboboooooobooboboooooboooDo
gboboboooboobobobooboobonbo
oboobOoobOooboooboooboiboobo
oobooobooooowboboooooogoniao
gboooooooo

D0d00ooooooooooooooooo

oo

godooooobooooooobouoooooao
O0oooooooooooooooooooog
00000000000 000D00D0Od Phytophthora
capsici Leonian0 000 O0O0OOOOOOOOOO
00o0o00ooo0oooooooooooooog
O0o0o0ooooooooooooooooog
000000000 Pythium myriotylum
DrechslerD 0000000000 OOOOOOO
ogodmooooooooooboooooooo
goooobdooooooooobooooooao
gooooobdooooooooobooooooao
godoobooooooooooboooooao
godoobooouooooooobooooooao
O0oo0ooooooooooooooooodg
O0ooo0ooooooooooooooooog
O0oo0ooooooooooooooooog
O0o0o0ooooooooooooooooog
000000000000 DODDO Phytophthora
0O0o0o00ooo0oooooooooooooog
Oo0o0o0oooooooooooooog P
capsicili 0000000000 OOOOOOOO
dododooooooooooooo2000000
godoobdoouoooooooboooooao
godoobdoouooooooobooooooao
goboodooooooboobdoboogao
OFig 170 00000D00D0O0O00ODOOOOOO
o0oooooooooooooooooooodg
O0oo0ooooooooooooooooog
O0o0o0ooooooooooooooooog
0000010000000 0 101100000004



164 ooboooooboOoooboboOooboOonn 50020050

Phytophihors hlight of
cherry peppeér

(e Plinuitheirs sapiel | !

[Dingnostic Points] W

() Will or demging-sfT A

-l !

(@) lsolates form zoasparangia,
which detach with a long

pedicel, im their cotioay
colonics.

Jislppe 4t o be thes dlisense,

Fig. 17 Diagnostic points of Phytophthora blight of cherry
pepper caused by Phytophthora capsici.

Pythivm rol of
berperanthus

{by Py mopriondeon )

[ Miagnostic Polnts]

(D) Stemn and filiage rot
1

@) lsolales produce aplertic
eospares, which ane formed

by comjugation of up o 10
antheridia per oopgoniam,
in theeir cottony colonies,

! |
(3 Isolates grow even a1 40°C.

Judpe # 1o be the disense,

6

Fig. 18 Diagnostic points of Pythium rot of bergeranthus
caused by Pythium myriotylum.
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Fruit rot of
SWEET pEpPeT
i by Funipoccum aescidf]
l.b_'r P.lllr.ln'r:lr.lll'?'i‘u ,'lhl.lrm.ud'l # }

Chy Piesprium [otertimm)

[ Diagnostic Points]
(T2 Fruit rot. (& Pycnidia with elliptic to -
Frudl mot by Pomopsis mbomoides

() Inokutes form hyaline, floats 1
conidia, which are deb cells .
and with foets, in their '

Judge it to be each discase.

Frait rot by Fusgemes laprigum |

Fig. 19 Diagnostic points of fruit rot of sweet pepper caused by Fusicoccum aesculi, Phomopsis phomoides or Fusarium lateritium.
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(b Mimoroodecmiingg pieoseoiing )

Rhizoctonia klight of vacon
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[ Diagnostic Points)

{7} Stem blight or
whele plant blight.

(2 Black, subglobose sclerotia * g
nppear inside of discaed stoms, NP ANANE

Judge it b0 be gach disease.

Rhipociong blight

Fig. 20 Diagnostic points of charcoal rot and Rhizoctonia blight of yacon caused by Macrophomina phaseolina and Rhizoctonia

solani, respectively.



gogboogooboobbooboobbooboo 167

Chisreonl rot of oca
by Macwrophrmima pseamtiug

[ Diagnostic Points]
(1) Stem blight or
whole plant hilight.
1
(@ Blsck. subglobose sclerotis
nppear on discased stems.
!
3 Colonles of solates produced at

357 for 2 days are up 10 70 mm
i dammerer.

Judge it io be the disease,

Fig. 21 Diagnostic points of charcoal rot of oca caused by
Macrophomina phaseolina.
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in their cottony colanics, 1
1 |
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Judge it 10 be the diseass,

Fig. 22 Diagnostic points of foot rot of ulluco caused by
Pythium aphanidermatum.
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Demonstration and Diagnosis of New Fungal Diseases on Flowers and Vegetables

Keisuke ToMIOKA*

Summary

In Japan, consumers' needs for farm products are varying, and reinvigoration of agriculture as a key industry
is being positively promoted in social, governmental or economical aspects. Thereby, areas, scales, seasons
and/or styles of cultivation and distribution of the crops are diversifying as well as kinds of the products are
increasing. This tendency is remarkable in production of flowers and vegetables being rising in profitability.
In parallel, unknown damages are increasing in their production. Most of the damages are fungal diseases. It
is guessed that new fungal diseases mainly and continuously increase on a large variety of flowers and veg-
etables in comparison with major crops such as rice, wheat and so on, on which various damages including
physiological disorder have been already studied vigorously. As the basis to develop prevention measures of
new fungal diseases on flowers and vegetables, identification of pathogens and diagnosis of the diseases must
be rapidly and correctly carried out every time before all else. The author investigated outstanding damages
on flowers and vegetables cultivated in Japan, and clarified that all of them were fungal diseases. The causal
agents of their diseases, which were placed as "new diseases" or "diseases caused by fungi new to Japan’,
were identified, and a diagnostic method aiming at brief points of distinctive features about symptoms and
pathogens were proposed to make on-the-spot diagnosis easily, rapidly and correctly.

1 A fungal disease with leaf spot, leaf blight or whole plant dead was found on potted plants of dahurian
patrinia (Patrinia scabiosaefolia, a valerianaceous flower) grown outdoors located in Ichihasama, Miyagi
Prefecture, Japan, in October 1998. The pathogen was identified as Colletotrichum coccodes belonging to
Coelomycetes / Melanconiaceae. The disease was named as anthracnose, "tanso-byo" in Japanese, as a
new disease.

2 A fungal disease with leaf spot, whole plant wilt or whole plant dead was found on potted plants of nemesia
(Nemesia strumosa, a scrophulariaceous flower) grown in green houses located in Toyonaka, Kagawa
Prefecture, Japan, in February 1999. The pathogen was identified as Colletotrichum fuscum belonging to
Coelomycetes / Melanconiaceae. The disease was named as anthracnose, "tanso-byo" in Japanese, as a
new disease.

3 A fungal disease with leaf spot or leaf blight was found on potted plants of kalanchoe (Kalanchoe blossfeldiana,
a crassulaceous flower) grown in green houses located in Tadotsu, Kagawa Prefecture, Japan, in April
1996. The pathogen was identified as Stemphylium lycopersici belonging to Hyphomycetes / Dematiaceae.
The disease was named as leaf spot, "hanten-byo" in Japanese, as a new disease.

4 A fungal disease with leaf spot or leaf blight was found on marigold (Tagetes erecta and Tagetes patula,
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composite flowers) grown on flower beds located in Ichihasama, Miyagi Prefecture, Japan, in October
1998. The pathogen was identified as Alternaria tagetica belonging to Hyphomycetes / Dematiaceae.
Distribution of this fungus in Japan had not been noted, though the disease had been already known as
leaf spot in other countries. It was a disease caused by a fungus new to Japan, and named as "hanten-
byo", which means leaf spot in Japanese, as the common name in Japan.

A fungal disease with foliar wilt or whole plant dead was found on potted plants of cherry pepper
(Capsicum annuum var. cerasiforme, a solanaceous flower) grown outdoors located in Zentsuji, Kagawa
Prefecture, Japan, in October 1998. The pathogen was identified as heterothallic Phytophthora capsici
belonging to Oomycetes / Pythiaceae. The disease was named as Phytophthora blight, "eki-byo" in Japanese,
as a new disease.

A fungal disease with leaf rot or whole plant rot was found on potted plants of bergeranthus (Bergeranthus
Jjamesii, an aizoaceous flower) grown in green houses located in Zentsuji, Kagawa Prefecture, Japan, in
August 1999. The pathogen was identified as homothallic Pythium myriotylum belonging to Oomycetes /
Pythiaceae. The disease was named as Pythium rot, "fuhai-byo" in Japanese, as a new disease.

Two fungal diseases with fruit rot was found on ripe fruits of sweet pepper (Capsicum annuum var.
grossum, a solanaceous vegetable) harvested in plastic houses located in Zentsuji, Kagawa Prefecture,
Japan, in September 1999. The pathogens were identified as Fusicoccum aesculi and Phomopsis phomoides
belonging to Coelomycetes / Sphaerioidaceae. Both diseases were named as fruit rot, "kajitsu-fuhai-byo"
in Japanese, as new diseases.

A fungal disease with fruit rot was found on unripe fruits of sweet pepper harvested in plastic houses located
in Zentsuji, Kagawa Prefecture, Japan, in May 2001. The pathogen was identified as Fusarium lateritium
belonging to Hyphomycetes / Tuberculariaceae. The disease was named as fruit rot, "migusare-byo" in
Japanese, as a hew disease.

Fungal diseases with stem blight, stem collapse or whole plant dead were found on yacon (Smallanthus
sonchifolius, a composite root vegetable) and oca (Oxalis tuberosa, an oxalidaceous tuber vegetable)
grown in trial fields located in Zentsuji, Kagawa Prefecture, Japan, in July to September 1995 and 1996.
Each pathogen was identified as Macrophomina phaseolina belonging to Coelomycetes / Sphaerioidaceae.
Both diseases were named as charcoal rot, "sumigusare-byo" in Japanese, as new diseases.

A fungal disease with stem blight or whole plant dead was found on yacon grown in trial fields located in
Kuma, Ehime Prefecture, Japan, in August to September 1996 and 1999. The pathogen was identified as
Rhizoctonia solani belonging to Hyphomycetes / Agonomycetaceae. The disease was named as Rhizoctonia
blight, "tachigare-byo" in Japanese, as a new disease.

A fungal disease with stem blight, stem collapse or whole plant dead was found on ulluco (Ullucus
tuberosus, a basellaceous tuber vegetable) grown in trial fields located in Zentsuji, Kagawa Prefecture,
Japan, in September 1999. The pathogen was identified as homothallic Pythium aphanidermatum belonging
to Oomycetes / Pythiaceae. The disease was named as foot rot, "koshiore-byo" in Japanese, as a new
disease.

The above diseases can be easily, rapidly and correctly diagnosed by aiming at the following brief points
of distinctive features about symptoms and pathogens. Anthracnose of dahurian patrinia by Colletotrichum
coccodes : (1) Leaf spot, leaf blight or whole plant blight is assumed, (2) Many sclerotia with setae appear
on lesions. Anthracnose of nemesia by Colletotrichum fuscum : (1) Leaf spot, wilt or whole plant blight is
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assumed, (2) Acervuli with setae and unicellular, hyaline, curved-fusiform conidia appear on lesions, (3)
Isolates form many chlamydospores. Leaf spot of kalanchoe by Stemphylium lycopersici : (1) Leaf spot or
leaf blight is assumed, (2) Brown, muriform-multiseptate conidia, with a length to breadth ratio (I/b)
greater than 3 appear on lesions. Leaf spot of marigold by Alternaria tagetica : (1) Leaf spot or leaf blight
is assumed, (2) Brown, multiseptate, obclavate with a single beak, rugulose conidia appear on lesions.
Phytophthora blight of cherry pepper by Phytophthora capsici : (1) Wilt or damping-off is assumed, (2)
Isolates form zoosporangia, which detach with a long pedicel, in their cottony colonies. Pythium rot of
bergeranthus by Pythium myriotylum : (1) Stem and foliage rot is assumed, (2) Isolates produce aplerotic
oospores, which are formed by conjugation of up to 10 antheridia per oogonium, in their cottony colonies,
(3) Isolates grow even at 400 . Fruit rot of sweet pepper by Fusicoccum aesculi : (1) Fruit rot is assumed,
(2) Pycnidia with unicellular, hyaline, fusiform conidia up to 15 _m in length appear on lesions. Fruit rot of
sweet pepper by Phomopsis phomoides : (1) Fruit rot is assumed, (2) Pycnidia with elliptic to fusiform
conidia and rod-shaped conidia appear on lesions. Fruit rot of sweet pepper by Fusarium lateritium : (1)
Fruit rot is assumed, (2) Isolates form hyaline, falcate conidia, which are 4 to 6 cells and with foots, in
their yellowish brown colonies. Charcoal rot of yacon by Macrophomina phaseolina : (1) Stem blight or
whole plant blight is assumed, (2) Black, subglobose sclerotia appear inside of diseased stems, (3) Colonies
of isolates produced at 3500 for 2 days are up to 70 mm in diameter. Rhizoctonia blight of yacon by
Rhizoctonia solani : (1) Stem blight or whole plant blight is assumed, (2) Brown, coenocytic mycelia with
dolipore septa (without clamp-connection) thickly grow inside of diseased stems. Charcoal rot of oca by
Macrophomina phaseolina : (1) Stem blight or whole plant blight is assumed, (2) Black, subglobose sclerotia
appear on diseased stems, (3) Colonies of isolates produced at 350 for 2 days are up to 70 mm in diameter.
Foot rot of ulluco by Pythium aphanidermatum : (1) Stem blight, collapse or whole plant blight is assumed,
(2) Isolates produce aplerotic oospores, which are formed by conjugation of 1 antheridium per oogonium,
in their cottony colonies, (3) Oogonial stalks are straight toward antheridia.



