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Powdery Mildew Fungi and Their Host Plants
from Kangwon Province

Hyeon-Dong Shin*
Department of Horticulture, Kangnung National University, Kangnung 210-702, Korea

ABSTRACT: Powdery mildew fungi from 246 different species of host plants were collected at
Kangwon province during 1989-1993 years. They were identified and classified into 13 genera and
83 species by examining various morphological characteristics of taxonomic value. Most of host
plants were infected with one species of powdery mildew fungus, but eight plant species with two
or three different mildews. Among 246 host plants collected, 43 species were added as the new
host plants of powdery mildew fungi in Korea. Two Oidium spp. from Hibiscus and several Composi-
tae plants were described to suggest their taxonomic problems.
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Table 1. List of the powdery mildew fungi and their host plants collected from Kangwon Province.

Host plants®

Powdery mildew fungi

Scientific name Korean name Scientific name? States* collected
Gramineae (¥ 3})
Agropyron tsukushiense var. bl B. graminis (DC.) Speer AT
transiens (Hack.) Ohwi
Bromus japonicus Thunb. Za A B. graminis (DC.) Speer AT
Hordeum vulgare L. Rz B. gramimis (DC.) Speer AT
* Poa hisauchii Honda THE B. graminis (DC.) Speer A
* Stipa sibirica (L.) Lambert vl A B. graminis (DC.) Speer AT
Salicaceae (¥ =1}F-31)
Populus maximowiczii Henry AT U. adunca (Wallr.: Fr.) Lev. AT
Salix gracilistyla Miq. A= U adunca (Wallr.: Fr.) Lev. AT
Juglandaceae (Z}V-3h)
Juglans mandshurica Max. 7y M. yamadai (Salmon) Sydow AT
Juglans sinensis Dode IFUE M. yamadai (Salmon) Sydow AT
Betulaceae (A} 531
Alnus hirsuta (Spach) Rupr. Eo gt M. penicillata (Walr.: Fr.) Lev. AT
Ph. alni Yu & Han AT
U. miyaber (Salmon) Sacc. & Sydow AT
* Corylus heterophylla Fisch. Jelsl bt M. coryli Homma AT
Corylus heterophylla var. g 12 M. coryli Homma AT
thunbergii BL
Fagaceae (G3}H73h
Castanea crenata S. & Z. W M. sinensis Yu AT
Quercus aliena Bl FAE B A2 C. lanestris (Harkn.) Miyabe AT
M. alphitoides Griff. & Maubl AT
Quercus dentata Thunb. oz )5 C. lanestris (Harkn.) Miyabe AT
M. alphitoides Griff. & Maubl. AT
Quercus servata Thunb. Zah C. lanestris (Harkn.) Miyabe AT
M. alphitoides Griff. & Maubl AT
Ulmaceae (=F}+53p
* Celtis koraiensis Nakai R I U. kusanoi Sydow A
Hemiptelea davidii Planch. Al U. kusanoi Sydow AT
Zelkova serrta Makino e U. kusanoi Sydow AT
Moraceae (%1}%3})
Morus alba L. i Ph. moricola (P. Henn.) Homma AT
U. mori Miyake AT
Urticaceae (#)7]&3})
Pilea hamaoi Makino Z2EE) E. pileae (Jacz.) Bunk. AT
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Pilea mongolica Weddell
Polygonaceae (=}t E3})
Persicaria hydropiper (L.) Spach
* Persicaria lapathifolia S.F. Gray
* Persicaria nodosa Opiz
Polygonum aviculare L.
* Rumex aquatica L.
Rumex crispus L.
Ranunculaceae (v]yvhe}olalnu)sh)
Aconitum ciliare DC.
Caltha palustris var.
membranacea Turcz.
Clematis apitfolia AP. DC.
Clematis brachyura Max.
* Clematis fusca var. violacea Max.
* Clematis heracleifolia DC.
Clematis mandshurica Rupr,
Paceonia lactiflora Pall.
Ranunculus chinensis Bunge
* Ranunculus quelpaertensis
(Lev.) Nakai
* Thalictrum aquilegifolium L.
* Thalictrum filamentosum Max.
* Thalictrum minus var.
hypoleucum (S. & Z.) Miq.
Lardizabalaceae (&-EF7)
Akebia quinata Decne.
Berberidaceae (v} Ah}5F-31)
Berberis koreana Palibin
Menispermaceae (%7]3)
Cocculus trilobus DC.
Menispermum dauricum DC.
Magnoliaceae (%313}
Schizandra chinensis Baill.
Papaveraceae (F7®]3})
Chelidonium majus var,
asiaticum (Hara) Ohwi
Hylomecon vernale Max.
Fumariaceae (8343}
* Corydalis heterocarpa S. & Z.
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pileae (Jacz.) Bunk.
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. polygoni DC.

. ranunculi Grev.

. aquilegiae DC.

. ranunculi Grev.
. ranunculi Grev.
. ranunculi Grev.

. ranunculi Grev.

ranunculi Grev.

. paeoniae Zheng & Chen

. ranunculi Grev.

ranunculi Grev.

. ranunculi Grev.
. ranunculi Grev.

. ranunculi Grev.

M. akebige Sawada

M. berberidis (DC.) Lev.

M. pseudolonicerae (Salmon) Homma

M. pseudolonicerae (Salmon) Homma

M. schizandrae Sawada

E.

E.

E.

cruciferarum Opiz: Junell

hylomeci Shin & La

wernert U. Braun
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Corydalis ochotensis Turcz. ¥ EFHY S. koreana Shin & U. Braun AT
Corydalis speciosa Max. Abe] By E. werneri U. Braun A
Dicentra spectabilis (L) Lem. 43} E. werneri U. Braun A
Capparidaceae (F3HZ3p
Cleome spinosa L. FHx E. cruciferarum Opiz: Junell A
Cruciferae (4]#+3}=h)
Arabis pendula 1. 2 Z Ay E. arabidis Zheng & Chen A
Crassulaceae (1%}
Sedum erythrostichum Miq. Hoju| & E. sedi U. Braun AT
Sedum kamtschaticum Fisch. 71¥z E. sedi U. Braun AT
Sedum sarmentosum Bumge E}E E. sedi U. Braun AT
Sedum spectabile Boreau 7 ou| & E. sedi U. Braun AT
Rosaceae (%v]zh
Agrimonia pilosa Ledeb. A A= S. aphanis (Wallr.) U. Braun A
Duchesnea chrysantha W 7] S. aphanis (Wallr.) U. Braun A
(Zoll. & Morr.) Miq.
* Filipendula palmata var, ZdA e & S. spiraeae Sawada AT
rufinervis (Nakai) T. Lee
Fragaria ananassa Duchesnev w7) S. aphanis ((Wallr.) U. Braun A
Malus pumila var. A} Po. leuchotricha AT
dulcissima Koidz. (Ellis & Everh.) Salmon
Potentilla fragarioides var. A& S. aphanis (Wallr) U. Braun A
major Max.
Potentilla freyniana Bornm. A k=] = S. aphanis (Wallr.) U. Braun AT
Prunus glandulosa for. S-uf Po. tridactyla (Wallr.) de Bary AT
albiplena Koehne
Prunus japonica var. o] g}x] Po. tridactyla (Wallr.) de Bary AT
nakati (Lev.) Rehder
Prunus leveilleana Koehne b /)-SR Po. tridactyla (Wallr.) de Bary AT
Prunus yedoensis Matsumura ol T Po. tridactyla (Wallr.) de Bary AT
Rosa multiflora Thunb. AT S. pannosa \(Wallr.) Lev. A
Ul. simulans (Salmon) Zheng & Chen AT
Rosa multiflora var. 22 u| S. pannosa (Wallr.) Lev. A
platyphylia Thory
Rosa rugosa Thunb. 3 =3} S. pannosa (Wallr.) Lev. A
* Rubus oldhamii Miq. Z47) S. aphanis (Wallr.) U. Braun A
Sanguisorba hakusanensis Makino AbQ o] & S. ferruginea (Schlecht.: Fr.) Junell AT
Sanguisorba longifolia Bertol. 7120]|& S. ferruginea (Schlecht.: Fr.) Junell AT
Sanguisorba officinalis L. Q0)FE S. ferruginea (Schlecht.: Fr.) Junell AT
Spiraea betulifolia Pall. SEYZITE Po. clandestina (Wallr.: Fr.) Lev. AT
Spiraea salicifolia L. mE R Po. clandestina (Wallr.: Fr.) Lev. A
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Stephanandra incisa Zabel

Leguminosae (3-3})

*

*

*

Amphicarpaea edgeworthii var.
trisperma Ohwi
Astragalus membragmceus Bunge
Indigofera kirilowii Max.
Kummerowia stipulacea
(Max.) Makino

Kummerowia striata (Thunb.) Schindl.

Lespedeza bicolor Turcz.
Lespedeza cuneata G. Don
Lespedeza cyrtobotrya Miq.
Lespedeza maximowiczii Schneid.
Lespedeza virgata (Thunb.) DC.
Melilotus alba Desr.

Melilotus suaveolens Ledeb.
Phaseolus angularis W.F. Wight
Phaseolus nipponensis Ohwi
Pisum sativum L.

Robinia pseudo-acacia L.
Sophora flavescens Ait.

Trifolium pratense L.

Vicia amurensis Oettingen
Vicia japonica A. Gray

Vicia unijuga A. Br.

Vicia venosa var. cuspidata Max.

Vigna sinensis King

Geraniaceae (F&o)E7D

Geranium koraiense Nakai

Oxalidaceae (o]4tah)

Oxalis corniculata L.

Simaroubaceae (A#]v}-5-3})

Atlanthus altissima Swingle
Picrasma quassioides
(D. Don) Benn.

Meliaceae (-F&v-5-3h)

Cedrela sinensis A. Juss.

Euphorbiaceae (<153

Acalypha australis L.
Securinega suffruticosa Rehder

Anacardiaceae (153
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S. stephanandrae Jacz.
E. glycines Tai

E. pisi DC.
M. indigoferae Shin & La
E. pisi DC,

E. pisi DC.

E. lespedezae Zheng & U. Braun
E. lespedezae Zheng & U. Braun
E. lespedezae Zheng & U. Braun
E. lespedezae Zheng & U. Braun
E. legpedezae Zheng & U. Braun

E. pist DC.

E. pisi DC.

S. phaseoli (Zhao) U. Braun

S. phaseoli (Zhao) U. Braun

E. pisi DC.

M. robiniae Tai

E. pisi DC.

. trifolii Grev.

. victae-uttijugae (Homma) U. Braun
. victae-unijugae (Homma) U. Braun
. viciae-unijugae (Homma) U. Braun
. viciae-unijugae (Homma) U. Braun
phaseoli (Zhao) U. Braun

N RS
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. galeopsis DC.

O. oxalidis McAlp.

Ph. ailanthi (Golovin & Bunk.) Yu

M. picrasmae Sawada

U. cedrelae Tai

S. fusca (Fr.) Blumer
M. securinegae Tai & Wel

AT

AT

AT
AT

AT

AT

AT
AT
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Rhus chinensis Mill.

Rhus verniciflua Stokes
Celatraceae (=B} F3})

Celastrus orbiculatus Thunb.

Euonymus japonicus Thunb.
Aceraceae (t¥uH¥-3h

Acer ginnala Max.

Acer negundo L.

Acer palmatum Thunb,
* Acer triflorum Kom.
Balsaminaceae (2-413}7)

Impatiens balsamina L.

Impatiens wnoli-tangere L.

Impatiens textori Miq.
Rhamnaceae (Zvjvi5-3})

Rhamnus davurica Pall.
Vitaceae (Ex3})

Vitis vinifera L.
Malvaceae (o}-2-3})

* Hibiscus syriacus L.

Actinidiaceae (c}eiv7-3})
Actinidia arguta Planch.
Actinidia kilomikta

(Max. & Rupr.) Max.

Actinidia polygama (S. & Z.) Max.

Lythraceae (¥-*%t3})
Lagerstroemia indica L.
Umbelliferae (A8 7}
Angelica tenuissima Nakai
Cnidium officinale Makino
Ostericum grosseserrata
(Max.) Kitagawa
Torilis japonica (Houtt.) DC.
Cornaceae (&2}
Cornus controversa Hemsl.
Cornus officinalis S. & Z.
Ericaceae (A2}

Rhododendron mucronulatum Turcz.
* Rhododendron schlippenbachii Max.

* Rhododendron sp. (cultivated)
Ebenaceae (Gh}73h
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U. verniciferae Henn.

U. verniciferae Henn.

U. sengokui Salmon

O. euonymi-japonicae (Arc.) Sacc.

Sa. bicornis (Wallr.: Fr.) Homma

Sa. negundinis Homma

Sa. polyfida (Wei) Zheng & Chen
Sa. bicornis (Walir.: Fr.) Homma

S. balsaminae (Wallr.) Kari
S. balsaminge (Wallr.) Kari
S. balsaminae (Wallr.) Kari
M. friesii Lev.

U. necator (Schwein.) Burill

O. sp.

U. actinidiae Miyabe
U. actimidiae Miyabe

U. actinidiae Miyabe

Ul australiana (McAlp.) Zheng & Chen

E. heraclei DC.
E. heraclei DC.
E. heraclei DC.

E. heraclei DC.

M. puichra Cooke & Peck
Ph. corni Shin & La

Ph. rhododendri Shin & La
Ph. rhododendri Shin & La

M. izuensts Nomura

AT
AT

AT
AT
AT
AT

AT
AT

AT

AT

AT
AT

AT

AT

AT

AT
AT

AT
AT

AT
AT
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Diospyros kaki Thunb. Fd B Ph. kakicola Sawada

Diospyros lotus L. iR Ph. kakicola Sawada
Oleaceae (EF#VHr-3})

Fraxinus rhynchophylla Hance o AR U. fraxini Miyabe

Syringa dilatata Nakai S5l M. syringae-japonicae U. Braun
Asclepiadaceae (¥}7}2]3})

Metaplexis japonica w371 S. fusca (Fr.) Blumer

(Thunb.) Makino
Polemoniaceae (F318]3})
* Phlox drummondii Hooker oHEE
Borraginaceae (] 3})
* Trigonotis peduncularis Benth. FuolE]
Labiatae (2E3)

S. fusca (Fr.) Blumer

E. cynoglossi (Wallr.) U. Braun

(Thunb.) Kanitz

Clinopodium chinense var. ZZo|L E. galeopsidis DC.
parviflorum (Kudo) Hara
* Clinopodium fracile var. 2 S. fusca (Fr.) Blumer
maulticaule (Max.) Ohwi
Elsholtzia ciliata o E. hommae U. Braun
(Thunb.) Hylander
Elsholtzia splendens Nakai 34 E. hommae U. Braun
Isodon inflexus (Thunb.) Kudo Aba}al E. plectranthi Shin & La
Isodon japonicus (Burm.) Hara HlolE E. plectranthi Shin & La
Lamium album var. g Rt | E. galeopsidis DC.
barbatum (S. & Z.) Rf. & Sav.
Leonurus sibiricus L. AR E E. galeopsidis DC.
(Migq.) Makino
Mosla punctulata (Gmel.) Nakai ENZE E. hommae U. Braun
Stachys riederi var. japonica Miq. A= E. galeopsidis DC.
Solanaceae (Z}#]3})
Capsicum annuum L. a3 L. taurica (Lev.) Arnaud
Lyctum chinense Mill. TF71 A5 A. mougeotii (Lev.) Vassilkov
Nicotiana tabacum L. =) E. cichoracearum DC.
Physalis alkekengi var. ] E. cichoracearum DC.
Sfranchetii (Masters) Hort.
Scrophulariaceae (243}
* Paulownia coreana Uyeki LE Ph. paulowniae Yu
Paulownia tomentosa e % Ph. paulowniae Yu
(Thunb.) Steud.
Phtheirospermum japonicum E ol S. fusca (Fr.) Blumer

AT

AT
AT

AT
AT

AT
AT

AT
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* Veronica arvensis L. ANELE E. cichoracearum DC. A

* Veronica persica Poir. ZNELE E. cichoracearum DC. A

* Veronica rotunda var. AmeElE E. cichoracearum DC. A

subintegra (Nakai) Yamazaki

Pedalidaceae (Z71a})

Sesamum indicum L. ZH7) 0. sesami Shin A

Plantaginaceae (A 7o}

Plantago asiatica L. Z 7o) E. sordida Junell AT
Plantago camtschatica Cham. TR 7 o] E. sordida Junell A

Rubiaceae (ZF4v)ih)

* Galium spurium L. zAY=F E. galii Blumer A
Galium verum var. asiaticum Nakai HulE E. galii Blumer A
Rubia akane Nakai HE Y E. rubige Shin & La AT
Rubia cordifolia var. ZAEFAY E. rubige Shin & La AT

pratensis Max.

Caprifoliaceae (-E-})

Viburnum sargentii for. =53 M. sparsa Howe AT
sterile Hara

Valerianaceae (v}e}]3})

Patrinia scabiosaefolia Fisch. vle}e] E. valerianae (Jacz.) Blumer A
Patrinia villesa (Thunb.) Juss. =7 E. valerianae (Jacz.) Blumer A
Cucurbitaceae (}3})
Citrullus vulgaris Schrad. et S. fusca (Fr.) Blumer A
Cucumis melo var. makuwa Makino 9] S. fusca (Fr.) Blumer A
Cucumis sativus L. X S. fusca (Fr.) Blumer A
Cucurbita moschata Duchesne Zut S. fusca (Fr.) Blumer A
Lagenaria leucantha Rusby Eh S. fusca (Fr.) Blumer A

Compositae (=2}

Achillea sibirica Ledeb. Z E. cichoracearum DC. AT

* Adenocaulon himalaicum Edgew. 3715 S. fusca (Fr.) Blumer A
Ambrosia artemisiifolia var. HAE E. cichoracearum DC. AT

elatior Descourtils
Arctium lappa L. < S. fusca (Fr.) Blumer AT

* Artemisia argyi Lev. & Vnt. )& E. artemisiae Grev. AT
Artemisia capillaris Thunb. A E E. artemisiae Grev. A
Artemisia fedde: Lev. & Vnt. LES E. artemisiae Grev. AT
Artemisia japonica Thunb. A w) 2 E. artemisiae Grev. AT
Avtemisia keiskeana Miq. g E. artemisige Grev. A

* Artemisia lavandulaefolia DC. Eis E. artemisiae Grev. AT
Artemisia montana Pampan. Ak E. artemisige Grev. A
Artemisia princeps var. 2 E. artemisiae Grev. AT
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*

*

orientalis (Pampan.) Hara
Artemisia rubripes Nakai
Artemisia sieversiana Willd.
Artemisia stolonifer (Max.) Kom.
Artemisia sylvatica Max.
Aster ageratoides Turcz.
Aster koraiensis Nakai
Aster pekinensis (Hance) Chen
Aster scaber Thunb.
Aster tataricus L.
Aster yomena Makino
Bidens biternata (Lour.)

Merr. & Scherff
Bidens frondosa L.
Bidens parvifiora Willd.
Bidens tripartita L.
Cacalia firma Kom.
Calendula arvensts L.

Carpesium divaricatum S. & Z.

Carpesium macrocephalum Fr. & Sav.

Cephalonoplos segetum

(Bunge) Kitamura
Chrysanthemum boreale Makino
Chrysanthemum morifolium Ramat.
Cirsium pendulum Fisch.
Coreopsis lanceolata L.
Coreopsis tinctoria Nutt.
Cosmos bipinnatus Cav.
Dahlia pinnata Cav.

- Erigeron annuus L.

Eupatorium chinense var.
simplicifolium Kitamura
Eupatorium fortunei Turcz.
Eupatorium lindleyvanum DC.

Helianthus annuus L.
Hieracium umbellatum L.
Inula helenium L.
Lactuca indica var.
dracoglossa Kitam.
Lactuca indica var.

laciniata (O. Kuntze) Hara

49%

e o co e
B ore B

Mo o oot

7 & RA o)
ERLE
7He%H-Ao)
3

Ik
HHA o)

D ululs

)57kl
7HA

=3}
29734
Z3A=
R
IR A
cherelo}

M =S

. artemisiae Grev.

artemisiae Grev.

S

artemisiae Grev.

E. artemisiae Grev.

S. fusca (Fr.) Blumer
E. cichoracearum DC.
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer

S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer

E. cichorvacearum DC.
E. cichoracearum DC.
S. fusca (Fr.) Blumer

/S. fusca (Fr.) Blumer

S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer

E. cichovacearum DC.

E. cichovacearum DC.
E. cichovacearum DC.
S. fusca (Fr.) Blumer
S. fusca (Fr.) Blumer
E. cichoracearum DC.
S. fusca (Fr.) Blumer

S. fusca (Fr.) Blumer

AT
AT
AT
AT

AT
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Lactuca raddeana Max. AbZulA
Leibnitzia anandria (L) Nakai g
Liatris spicata (L) Willd. #olez] A
Ligularia fischeri (Ledeb.) Turcz. -3
Petasites japonicus (S. & Z.) Max. ™ ¢}
* Picris hieracioides var. A E
glabrescens Ohwi
Rudbeckia laciniata var. Abel =35}
hortensis Bailey
Serratula coronata var. Ahn] o]
insularis Kitamura
Siegesbeckia glabrescens Makino A5
Siegesbeckia pubescens Makino gz1E53
* Solidago virga-aurea var. w3
astatica Nakai
* Sonchus asper (L.) Hill A =
* Sonchus oleraceus L. iodeies

Taraxacum coreanum Nakai F=lEH
Taraxacum officinale Weber A okE9)
Taraxacum ohwianum Kitamura AbEH
Taraxacum platycarpum H. Dahlst. =)

* Youngia denticulata Kitamura o) a5 w) 7]

* Youngia japonica (L.) DC. w e o)
Youngia sonchifolia Max. LS )
Zinnia elegans Jacq. uwloly

S. fusca (Fr.) Blumer AT
S. fusca (Fr.) Blumer A
E. cichoracearum DC. A
S. fusca (Fr.) Blumer A
S. fusca (Fr.) Blumer A
O. sp. A
E. cichoracearum DC. A
E. cichoracearum DC. A
S. fusca (Fr.) Blumer AT
S. fusca (Fr.) Blumer AT
O. sp. A
0. sp. A
O. sp. A
S. fusca (Fr.) Blumer A
S. fusca (Fr.) Blumer AT
S. fusca (Fr.) Blumer AT
S. fusca (Fr.) Blumer AT
S. fusca (Fr.) Blumer AT
0. sp. A
S. fusca (Fr.) Blumer A
S. fusca (Fr.) Blumer A
S. fusca (Fr.) Blumer A
S. fusca (Fr.) Blumer A

“The families of host plants are arranged according to T.B. Lee’s “Illustrated Flora of Korea”, 1979.

YA, B, C E L M, O, Ph, Po, S, Sa, U, and Ul are abbreviations of the genera of powdery mildew fungi,
Arthrocladiella, Blumeria, Cystotheca, Erysiphe, Leviellula, Microsphaera, Oidium, Phyllactinia, Podosphaera, Sphae-
rotheca, Sawadaia, Uncinula, and Uncinuliella, respectively.

*A and T are abbreviations of anamorph and teleomorph, respectively.

*New record in Korea as host plants of the powdery mildew fungus collected.

)7} A7 wpriREe R E o R AR E g
ol2fgt 2714 3rbewiqtel F3Eie] 2y 71F4
Foll AR AL & B9E FUI), d&Y
A AR UVFHEE E cichoracearum 2 2
7)1 &3t A v HNomura, 1962; Otani, 1988) Y434
e 2 7|23}g v Wada & Hirata, 1977). wehbA]
bre] A5 %8 Holrlotol A A= o] 2
74A BArEH Aed BxE 2absla gled),

A2 2R A = Oidium sp. L83 3edgl
x| S S. fusca7} Wol A= UrHegkE
o R

ol #JIREHolf gt 7|xy

FZF3te] 7P g 5 5% 53k
Al Zo] A e AR FAAANL] A &
Anro 2 WAFY FA EFEIHLER, o
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Table 2. Collection and identification of powdery mildew fungi from Alnus hirsuta

SMK? numbers

Powdery mildew fungi identified

Date collected

Place collected

10198 Uncinula miyabei (Salmon) Sacc. & Sydow 28 Aug 1989 Kangnung
10256 Uncinula miyabei (Salmon) Sacc. & Sydow 7 Oct 1989 Kangnung
10265 Uncinula miyabei (Salmon) Sacc. & Sydow 18 Nov 1989 Kangnung
10561 Microsphaera penicillata (Wallr.: Fr.) Lev. 15 Oct 1990 Kangnung
10603 Microsphaera penicillata (Wallr.: Fr.) Lev. 21 Oct 1990 Kangnung
10637 Microsphaera penicillata (Wallr.: Fr.) Lev. 25 Oct 1990 Kangnung
10957 Microsphaera penicillata (Wallr.: Fr) Lev.- 28 Aug 1991 Kangnung
10963 Microsphaera penicillata (Wallr.: Fr.) Lev. 28 Aug 1991 Kangnung
11133 Uncinula miyabei (Salmon) Sacc. & Sydow 25 Sep 1991 Kangnung
11322 Uncinula miyabei (Salmon) Sacc. & Sydow 15 Oct 1991 Kangnung
11369 Uncinula miyabei (Salmon) Sacc. & Sydow 22 Oct 1991 Kangnung
11371 Uncinula miyabei (Salmon) Sacc. & Sydow 22 Oct 1991 Kangnung
11372 Uncinula miyabei (Salmon) Sacc. & Sydow 22 Oct 1991 Kangnung
11432  Uncinula miyabe: (Salmon) Sacc. & Sydow 30 Oct 1991 Kangnung
11456 Microsphaera penicillata (Wallr.: Fr.) Lev. 6 Nov 1991 Kangnung
11529 Uncinula miyabei (Salmon) Sacc. & Sydow 17 Nov 1991 Kangnung
12260 Microsphaera penicillata (Wallr.: Fr.) Lev. 23 Oct 1992 Kangnung
12271 Uncinula miyabei (Salmon) Sacc. & Sydow 23 Oct 1992 Kangnung
12379 Uncinula miyabei (Salmon) Sacc. & Sydow 17 Nov 1992 Kangnung
12586 Uncinula miyabei (Salmon) Sacc. & Sydow 1 Sep 1993 Kangnung
12726 Phyllactinia alni Yu & Han 23 Oct 1993 Kangnung

*Mycological herbarium since 1988 at Department of Horticulture, Kangnung National University, Korea.
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siphe orontii Cast., Leveillula taurica (Lev.) Arnaud,
Sphaerotheca hibiscicola Zhao, 1813 Oidium sp.

Aoz PR gely or4E o5 229 O
dium sp.o TR FEHA 7| AE S & AFAel A
Aug ALsuA o,

(1) Fg3tel sy

223le] A 1EWFo 2= Shin & La(1989)7}
7712 R\ A Erysiphe cichoracearum DC.E
A 7188kl & Zﬂ"ﬂ’} okl 8l ¥
A 24 Zddgs dgde] BxAs) 7l
YT AAbd e E%ﬂ“ﬂ‘i}.u_ THAA E. ci-
choracearum 3= 2 A7EuTro] AR H %) o]
T2 XS7R F-F3HB(Hibiscus spp.)) A 7|E2%
E. americana U, Braun, E. cichoracearum DC., Ery-

(Braun, 1987)¢%}= el 2 F3o] PHEck
& L tauricaxs FRANZ} Oidiopsis $2.8 &
71w ol Oidium %<1 AFAA FHEYE, 1}
2] 55L& BT FAEAS RAAE A A4
Ao 2 A Euoidium typee]tHBraun, 1987)
B A7l P AEAE 2 sk Pseudoidium
typee| 51022 Felo] Uk

o] AL F-Z3EglA HAH FL 3 Pseudoidium
typed] 3spEuste]lw ofLfEle &3 o E 7F
Al oA 7129 Pseudoidium type2} 7 FHF
% FegA e FHEgckBraun, 1987). wabA]
o] /AL AF7HA V1EHA W2 R
AAR G 2 7| Fapch A 2E FAAAY &g
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Table 3. Collection and identification of powdery mildew fungi from Rosa multiflora

241

SMK* numbers

Powdery mildew fungi identified

Date collected

Place collected

10267
10283
10708
10728
10734
10741
19742
11123
11524
11555
11635
11651
11717
12448

Sphaerotheca pannosa (Wallr.) Lev.
Sphaerotheca pannosa (Wallr.) Lev.

Uncinuliella simulans (Salmon) Zheng & Chen

Sphaerotheca pannosa (Wallr,) Lev.
Sphaerotheca pannosa (Wallr.) Lev.
Sphaerotheca pannosa (Wallr.) Lev.
Sphaerotheca pannosa (Wallr,) Lev.
Sphaerotheca pannosa (Wallr.) Lev.

Uncinuliella simulans (Salmon) Zheng & Chen

Sphaerotheca pannosa (Wallr.) Lev.
Sphaerotheca pannosa (Wallr.) Lev.
Sphaevotheca pannosa (Wallr.) Lev.
Sphaerotheca pannosa (Wallr.) Lev.
Sphaerotheca pannosa (Wallr.) Lev.

28 May 1990
4 Jun 1990
16 Nov 1990
16 May 1991
28 May 1991
29 May 1991
30 May 1991
25 Sep 1991
17 Nov 1991
23 Nov 1991

3 Jun 1992

4 Jun 1992
21 Jun 1992

4 Jul 1993

Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung

“See Table 2.

Table 4. Collection and identification of powdery mildew fungi from Sonchus oleraceus

SMK? numbers

Powdery mildew fungi identified

Date collected

Place collected

10129
10632
10747
11697
12090
12302
12526

Oidium sp.
Oidium sp.

Sphaerotheca fusca (Fr.) Blumer

Oidium sp.
Oidium sp.
Oidium  sp.
Oidium sp.

14 Oct 1989
25 Oct 1990
30 May 1991
16 Jun 1992
7 Oct 1992
28 Oct 1992
16 Aug 1993

Kangnung
Kangnung
Kangnung
Kangnung
Kangnung
Kangnung

Kangnung

“See Table 2.

Table 5. Collection and identification of powdery mildew fungi from Youngia denticulata

SMK? numbers

Powdery mildew fungi identified

Date collected

Place collected

10151
10595
11646
11799
11989
12332

Otdium sp.
Ortdium sp.

Sphaerotheca fusca (Fr.) Blumer

Oidium sp.

Sphaerotheca fusca (Fr.) Blumer
Sphaerotheca fusca (Fr.)) Blumer

7 Jun 1989
21 Oct 1990
4 Jun 1992
24 Jul 1992
20 Sep 1992
29 Oct 1992

Kangnung
Kangnung
Kangnung
Kangnung
Hongchon
Kangnung

*See Table 2.
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Fig. 1. Oidium sp. from Hibiscus syriacus L. (a) Conidiophore with straight foot-cell, (b) Conidiophore with
mildly curved foot-cell, (c) Conidia, (d) Conidium in germination, (e) Multilobed appressoria.

& Fo3he AL Egdy ddHdo & Pseu-
doidium type$] F71FHF FAAY ] fA 7}
A S ATEe] A gorz FAA-
st o) Rodgle] ARE FA3s Zlo] §tix #
wElo] o3 o] deH EAe 7ARic)

Oidium sp. from Hibiscus syriacus L. (Fig. 1)

Epiphyllous, rarely hypophyllous; mycelium ge-
nerally inconspicuous, forming thinly effused
white film in the shade; hyphae branching at right
angle, wavy to straight; appressoria well-develo-
ped, multilobed to moderately lobed, usually in
pairs or in groups; conidiophores 1 per mycelial
cell, 47-108X7.6-9.9 um, straight but occasionally
mildly curved in foot-cells, producing conidia si-
ngly, followed by 1-2(-3) straight cells, basal sep-
tum at the branching point of the mycelium; coni-

dia elipsoidal to oval, not cylindric, 24.8-36.0X
16.2-21.1 um (length/breadth=1.38-2.03), without
conspicuous fibrosin bodies, producing germ tubes
on the end, germ tubes short or long with lobed
appressoria.

Specimen examined: SMK 11254

Specimen compared: A specimen collected on
3 Oct 1986 at Hongchon (SMK serial number not
given)

Z2 99 9Re) 2ASE =0 FRE o
ehdu), 7Ee gubygo g F3x| gon, 154
9] Yol I GAY ghA ok #AE
b RAshe, 234 wE Gl BaslE
224 =E oY TIAM, 4 BE A
EAg}, FAAALE FAE UIE 845,
7ol 47-108 pm, vj¥lE 7.6-99 umolw, 7]5-A)

w2
[

LZ
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Fe A At |2 of7k FEeld sl
FAXAE whAshe, 12(-:3)708 A AEE
TARIL, 7R AEL gAY B 9A] 3.
FARAE ehly WX Sy or J53Le oy
3, Aol 24.8-36.0 um, Wu|& 16.2-21.1 pm, &
Fule 1.38-2030]H, F3g IABIAAE 2R
el otk FAF AL oA vex, gAY
71 ek o] FFHAakel HAU0} AR

4

(2) =3tate) AVt

TR Eehe HMUE, nld3, ST,
WA, 22jal o|nEw vl IlEHFoRe
E. cichoracearum} S. fusca S°1 4#A 9lcHNo-
mura, 1962; Amano, 1986; Braun, 1987; Shin,
1988; Otani, 1988). 221} ojwlel] HAH ol A

o) A7 27 AHellA olF IVFHT
= FElo) PEEA & E cichoracearum <=
e deld 5Ao] fAbstd ot E. cichoracea-
rum A 7)1RA X7} A A4 (Boese-
winkel, 1979, 1980; Shin, 1988) ¥ 72 EA=}7
o] swlgratel Fuloll A A ate] 71 5-A 7} LAHE
o8 FEA FFatelgleng =) =3
S. fusca= B FAF) FE3 fibrosinA & A1
BRI 27 Ao vHBoesewinkel,
1979, 1980; Shin, 1988) ¥ -2 fibrosind-& 2tA|
T FARA L] A7 LA FAeldl
= FEEgo

o] F& Sawada(1927)7} =3Et A& WS
(Sonchus oleraceus)ol Xl 71%3¢ Oidium crystalli-
num Lev., "YW E{Sonchus arvensis(=S. brachyo-

Table 6. Comparative morphological characteristics of Oidium spp. recorded on several Compositae plants

Characters 0. crys® 0. sonch? 0. lact® 0. sp.”¥
Mycelium

width(um) 5—6 5—8 5—7 5—8

appressoria nipple nipple nipple nipple
Conidiophores

measurements(um)” 40—68X9—12 57—108X10—12 48—87X9—-12 149—247X10-11

foot-cells curved curved curved curved

basal septum

at branching

at branching

at branching

at branching

point from point from point from point from
mycelium mycelium mycelium mycelium
Conidia
measurements(um) 26—42X15-20 29—43X16—20 28—40X15—20 30—38X14—18
shape NDv ND ND oval to
cylindric oval
conidia production in chains in chains in chains in chains
Germ tubes
shape straight straight straight straight
position end of conidia end of conidia end of conidia end of conidia

“Oidium crystallinum on Sonchus olevaceus (Sawada, 1927).
YOidium sonchi-arvensis on Sonchus arvensis (Sawada, 1927).
*Oidium lactucae-delibis on Lactuca debilis (Sawada, 1927).
VOidium sp. on Youngia denticulata collected in this work.
"Length of conidiophores was measured excluding the immature conidia in the left 3 Oidium spp. and including
them in the right one species.

“"Not described.
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tus) 1ol Al 71&3& O. sonchi-arvensis Sawada, L8] 3L
W o2ut A Lactuca debilis(=Ixeris japonica)]ol Al
71238 0. lactucae-debilis Sawada$} 3ejxo 2
S-AFsteiti(Table 6). 8 Nomura(1962)& 4=F2
HAZE E. cichoracearum complexs 7]73}e] A A
o], W7FRE, Al E, W-2%nkF 8] /T oA
FEARA e 7|7 LAY R 5 ASe| #
2ol gk 2 Aol A R FL E
sordida Junell2 E-2] 9% (Boesewinkel, 1979;
Braun, 1987; Zheng & Chen, 1987; Shin, 1988),
Uz AEo J7PRuHdE olA % E. cichoracea-
rumol] 3= 2 A HBraun, 1987) 919} 3He O4-
dium 49 L a2 23 9lctiWada & Hi-
rata, 1977).

ulg}r] o] F& E. cichoracearum sensu Braunoll
T3 % glom Oidium £ AEo2 HF

3 4w qly. 28y A E. cichoracearum comp-
lex2] AA=E sl TN FH EAE o
TRES = dAolnz #AE A EANE 7]
Ashd o5 Ak

Oidium sp. from Youngia denticulata Kitamura
(Fig. 2)

Amphigenous, cauligenous; mycelium conspi-
cuous, covering the whole leaf, grayish white, ef-
fused; hyphae branching at right angle, 41-94X5-
7 um, wavy to geniculate; appressoria well develo-
ped, nipple-shaped with lobed surface, singly; co-
nidiophores 1 per mycelial cell, 149-247X10.4-11.2
um, curved(L-shaped) at the foot-cells, producing
conidia in chains with sinuate edge, followed by
2-3 straight cells, with basal septum at the bran-

Fig. 2. Oidium sp. from Youngia denticulata Kitamura. (a) Conidiophore with L-shaped foot-cell, (b) Upper
part of conidiophore with sinuate edge, (c) Conidia, (d) Conidium in germination, (¢) Nipple-shaped

appressorium with lobed surface.
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ching point of the mycelium; conidia oval to cylin-
dric oval, 30.2-38.2X14.4-18.0 um (length/breadth
=1.75-2.47), without conspicuous fibrosin bodies,
producing germ tubes on the end.

Specimens examined: SMK 10151, 10595, 11799.

Specimens compared: SMK 11722, 11826, 11922,
12005, 12037, 12043, 12107 from Picris hieracioides
var. glabrescens; SMK 12539 from Solidago virga-
aurea var. asiatica; SMK 10149, 11715, 11718,
11798 from Sonchus asper; SMK 10129, 10632,
11571, 11697, 12090, 12302, 12526 from Sonchus
oleraceus.
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