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o3 1le (Powdery mildew) daulluaung lsafyndnnrianils Wesnndhiiatons
9 a 1 o A 9 9 Y A o 9 < 9 tﬂy 91091’
lavareyia wu sy Tiaen Tdlszay Wadn vagIdma Hudu wuresudlelansluwanuni
' v A dda & 2 Y o A gy &
wARUgU waseu wagiuANlaurugs Fannsoimeiy ldaaeansd taznnszezms
a a A o . dy = o Aa g a . .
niyanInvesiye1fy (Agrios, 1988) 1o wilainisd1seiiailuilsd@an1is (obligate parasite)
A 1] [ A Aaaa lqg/’ A A Aaaa 9 A Aaa A A 9 =
Ao dsaedeeduUAINFIamMNIL  WediliFIamerzAsamaiiFiaounamso lmiune
Y Y 1 4
odie lanziidinegsonld Tuawisansyldluemns@eute (Agrios, 1988) iipWagniyos
Y o o A A < A < = A
ufladihanerzuansorms laoia life Guusnlsingeimsitiusesuna niogaan q du11 nso
=\ 1 3 [ < 9 o dg’ o I =\ 9 l
dimeou  Mmivszdunaiiueins ladanuiu  Taswuanvuziumduadenialnaqued
1 1 A 1 A Y o I 9 . dij
YUAINAN 9 Vol 1 lu e A Hla wazaen iWudu (Agrios, 1988; Braun, 1987) 1¥a511le
vz lasuermsanialaodule (mycelium) #9935 gyogiilonIiy ud1er319 specialized hyphae #
1 1 14 4 [
(39071 haustoria (feeding organ) meﬁ’wqmﬂiumaamm epidermal cell YOINY Lﬁﬂ@,ﬂ“ﬁﬂmﬂﬁ
Y Y Y [ Y
msunsszaveuFes il ey madulussguuginas q tu Tageids ay uwas naziielu
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Wudu

19 14

dy =} A A A o o & o 1
Lﬂf@ﬁulﬂ\iﬂﬂ'ﬁﬁﬂwu‘lﬂﬂ 2 UUUAD MITUNUFUUUD AN (perfect stage) G]Nﬂﬂ@gclu
Class Ascomycetes, Order Erysiphales, Family Erysiphaceae Uszneudle 13 genus (Braun and
dydy 9 a 1
Takamatsu, 2000) luszeziiiesmileazad1a ascospore (sexual spore) NAOEGIUYY ascus Moy
Iﬂidﬁ%ﬁﬁﬁgﬂfidﬂauﬂﬂﬁﬁﬂ (fruiting body) 58071 ascoma (cleistothecium) (Braun, 1987) i
[ = g; Y A Ao a l} a A @ < Yy '
anyUZNaANy UMY NIDEAT  LTYBDYUUNIVDINTDIAY mmmnmmu%mmnﬂm
v o & ) A y Ay v y A
(YIUU, 2546) Lﬂf’ﬁ)ﬁﬂlﬂ\?ﬁnﬂﬁﬂ@gﬂl']i]i]ﬂﬁUTJ Wﬁ@ﬁﬂWWLL')ﬂﬁfJNﬂlllllﬁiﬂgﬁuﬂﬂﬂiﬂﬁ\iﬁﬁ']\iu
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{ a 4 1
130 resting mycelium agnsou ] WAV cleistothecium 5ze9n (appendage) AIUMTAUNY

oA,

wy liendene (imperfect stage) %ﬂagﬂu Class Deuteromycetes, Order Moniliales, Family

Yy 9 '

Moniliaceae U5znoUAIY 4 genus (Cook et al., 1997) Tuszeztiresvzaiig asexual spore il

1 1 v 14 1 a L

59091 conidia @191i31)519nan 3114 wieginsanszuen I 1 wad Tl (Agrios, 1988) 1fiaoy
14 a a ' ... £ a & 4 A A ' . A . Y

VUNTUNLTINIT conidiophore FIDIVUNAVUIAYY €] NLTYNIT solitary ¥iTD single type JCTGERN
- a T v g 1A ' '

conidia 1 conidium o3y H3emMaae U uaeTENiFenN chain type HAZE314 conidia ¥1AA 1

.. T S & o =
conidium A9 “]5\13\1‘11?]@]51]6\1!%631!Lﬂ\1ﬂ\1uﬁﬂ\ﬂuﬂ1w1/] 1
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MW 1 219 FIaveauresuila (Erysiphe polygoni)

p- plasmogamy, k- karyogamy and m- meiosis (Braun, 1995) (é}”lﬂﬂfl FerIon ‘LI, 2546)
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Braun ef al. (2002) N¥l¥wiundnyazas @ vesmsduiuguuy liodomaamisoriunlylu
o o a dy o Y kY dyﬁ I A A FIE = =
mstaswunyiaveutoswililuszay genus 14 dromatvailuiiiaulaneg lainmsdnuids
@ o a Lﬂy [ = v 1 Y]
mstasuunyiaveuteswillulszme Insaudnvagmsauiusuuy liedomet
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mstasuundesuilmuansausdnguesmsauiuiuuy liodomeniu - awnsous
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ponlailu 2 Uszian amanyuzmsnigveudulede weswiawinnlimasnsyveuduleogn
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Ainoueniyelfo Uanumeiilu ectophytic mycelium Iaooirlunguilldsuemsninmsds
Taseard19iABNiTon1 haustorium 191 11/n 167U epidermal cell WoaHiv e 1NORANLOINITIN
A dy 1 dyd = = A . 1 = £ dy A
waany o5 lunguillities genus 1R8IA0 genus Oidium drudnUsznnnitaiwyosmdlenil
; < . . J { 1 Y A
iduledruniiailu endophytic mycelium nafe Woswilslunquilazadradulonsaudrlylu
[ 1 a 4 1 1 1
hnluvesiaeide uaza3e haustorium dudliganuermsnneadnednelu Taglinunms
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4 3 a 1 1 g 1 y ]
am1@luis (hypophyllous) tilesnndiuusnaniithaluunnidwuuly weslunguil ldun
Y 1 4 Y
1wo514)9 1% Tribe Phyllactinieae FINANIFNTIWNIAY 3 genus AD  Ovulariopsis, Oidiopsis WAL
Y] 4 o o 1
Streptopodium TaeNszezMsTURUTUDURWOIWATADY 1Y genus Phyllactinia, Leveillula \Waz

1 Y
Pleochaeta MUS1AY (Braun, 1987; Shin, 2000) Flanyaen1eduguINGn éh” fage lil

Genus Ovulariopsis
9 .C4 a = . =\ 1 = . 9 9
@319 conidia YUAAYILYD single type ‘JJqSJ’]JiN clavate 19 angular-rhombiform, &37194¢ uly
a 1 A o . = ' a 1 Y Y J
3 YBYNBUBNNTIAY  (ectophytic)  IasliugaIMRIayodMely  (endophytic), MuYA03
A Ao A 9 A o A g .
(conidiophore) ummﬂmmmauiﬂmgmauaﬂ yanyHasHauyl, mdulony appressortum AU
4 v @ @ '
lobed, 1119 conidia 49nAZAI germ tube LU polygoni type W']Jﬂ”liﬁ‘]JW‘L!ﬁLL’]J’]J@”IﬁEJLWﬁﬁ]ﬂﬂiﬂ,u
2 ' ' A o S A w
genus Phyllactinia %33 ascoma ¥ 14a) U5z118 100-400 pm. JU519naY Umilanaledsy adu
[ [ . [
Hanyazduuyy dorsiventral, LERR appendage ﬂmumwm ascoma 91U 5-30 OU NaNHUL

LLGU\‘I A “VI%WUI“]JQW’EN’E]fJﬂ lliJiJﬁ mauﬁaau “VIﬂTL!‘U'L!EII’GQ ascoma WU penicillate cell U TLIE

e

= [

‘VI‘]Jﬁ']EJLL@]ﬂLLEUHQ ag ﬁi']\iﬁ']ﬁLﬂa%uﬂﬂﬂﬁNLN@Nﬂ’NWIﬂuﬁﬂ E’fﬁN ascus EU']L!’J’L!iJ']f]?/lﬁ NHYUS

muﬁ'u RREATEY ascospore mumﬁlwmﬁwmu 2-4 ascospore (Braun, 1987; Shin, 2000) (mwm 2)
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M 2 Phyllactinia kakicola

A: conidia, B: conidiophore, C: hyphae llQ& appressoria, D: ascoma, E: penicillate cell,
F: appendage, G: asci Il9% ascospore. (scale bar, 100 um. §1M3Y ascoma LA 50 pm.

FnsuTnsaas199u 9) (Shin, 2000) (319108 FeSand, 2546)



Genus Oidiopsis
Y . g 2 . A . .y .. A 1
@31 conidia 7OIYUALUY single type A1® primary conidia LL0E secondary conidia ‘Vlllzﬂi”lﬂ
Il @ ! ' v g 1
lumiiiounu Taef primary conidia 151/5191401 + lanceolate ttaziimiil i apically pointed @1
cqe A ! . LR Y ' A ) .
secondary conidia 3J§‘]JSNLL1J1J + ellipsoid ﬂﬂgﬂ‘ﬂiﬂﬂiz‘ﬂ@ﬂ, mu“la’e)gﬂw“luwafmﬁa (endophytic),
= 9 A =Y I =3 . v 1 A a A
a1, muiamgmﬂuaﬂuaﬂymmﬂu evanescent 0N persistent ﬁ’JjJﬂ‘LlL']JLlﬂQN Wi@ﬂﬂﬂQNWZ}W“}f
u’j s a A { v 1
ouianua  NMugaes (conidiophore) Undniyoanuandulsnegneluiusenuimathn
a 9 A v Y A 1 a ] 1 qu’ Y A v
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~ (=Y a I = ~ 9 . A .. 9
ADU TN mgm"luuaﬂymmmﬂumam dulonwy appressoria (111 lobed, t1® conidia 49NTIN
v @ @ 1 %
germ tube LU polygoni type W']Jﬂ”liﬁ‘]_lwuﬁ‘u‘]_lﬂﬂ”lﬁﬂmﬁﬂﬂﬂQTL! genus Leveillula Falimsaie
Y
ascoma gﬂi”l&ﬂfm wualszana 120-280 pm. H179UBY ascoma HMaWTU FVN a3 appendage
$1uutiesnan 1NAATIEINANYDN ascoma, 3151V mycelioid, luiuanuyUg nTBUANIYU

Y v 1 ~ Y o [ ] a
"lﬂ“]JNLL‘]JiJ”hJuJuiszm, @319 ascus NUIUMNYTZI®W 10-40 DU GUU'I@GIfHﬂJ msﬂuu 1-4

ascospore (Arnaud, 1921) (’31@1@8 Shin, 2000) (WA 3)

MWN 3 Leveillula taurica
A: primary conidia, B: secondary conidia, C: conidiophore, D: hyphae L& appressoria,
E: ascoma, F: appendage, G: asci 1l8% ascospore. (scale bar, 100 pm. & M3V ascoma LAY

50 um. §1150TAT9a5199Y ) (Shin, 2000) (B131a8 Foand, 2546)



Genus Streptopodium
o %}N conidia A09¥UALILIU single type ﬁ’f) primary conidia 8% secondary conidia ﬁﬁgﬂil”lﬂ
[ = @ ~ . T | 1 =2 . O
"l,umuauﬂu Tﬂfm primary conidia NgﬂiNLL‘LI‘LI + lanceolate 94 ovoid-lanceolate sazinl
apically pointed a7 secondary conidia ﬁgﬂimmu + clavate, ovoid-ellipsoid N subcylindric,

Y 9 1 A ] =\ 1 1 9 s o A 9 A
asuauleegnisuennaeids lasiuadiuedniely mugaesuiuiamnndulenod
A o ~ =Y a = Ay . A
Mouen UanbuzHon 11 NgulanyuzUatlungs), Mdulewy appressoria 111 lobed, 110
v @ @ v
conidia $0naA314 germ tube UUY polygoni type wumsﬁuwummumﬁmwﬁﬁmag“lu genus
9
Pleochaeta @319 ascoma vu1alvin) 3131910 + turbinate, Wiianunnatedu i, appendage
[ 9
A519INTIUVUYDY ascoma AIATIHIUTIOEDITIUIUNIN  Uarediiuge, d519 ascus MAwdU

meluil 2-5 ascospore (Braun, 1987) (ﬂ”l“Wﬁ 4)

MWN 4 Pleochaeta shiraiana
A: conidia, B: conidiophore, C: ascoma, D: appendage, E: asci il81& ascospore.

(scale bar, 100 pm. 91151 ascoma 1Az 50 um. dmsulaseaiiadou ) (Feand, 2546)
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dmSusoswilelu  Tribe Phyllactinicac Iuszezmsdusiuguuy luodomadaoglu
. . . & A A I A Aa
Class Deuteromycetes, Order Moniliales, Family Moniliaceae %97 wilavarfidl i BINQUIAYINY
i&uleny endophytic (Braun, 1987) Fennmsdrsnnludsemalnefiiumn (amys, 2545;
o an a a g 1 Y [
WIHINW, 2545; NFA, 2545; AN, 2546; YT, 2545 1Az Kom-un, 2003) 1o uilelunquiidau
[l [l o 4 [ J
Tgy ldwumsduiusuoverdome Taewuiios 2 genus 1AUR genus Ovulariopsis 1ag genus
Y
Oidiopsis @3 genus Streptopodium Wuda lifisrsaunuunsszuialudsemalne uatisteaun
. a = a 9 a Y 1 s A
WU Streptopodium 53 5 species Tuomsnurie awsmla uazuensmla diuluwe@eiisieanu
1 ~ a = A =S F Y =S .
T lulszmedu dude gifu invd 1dniu uazihAan1u (Braun, 1982; Kimbr. & Korf., 1963;

I § g 1 J 1 A o @
Zheng & Chen, 1978 8141A0 Braun, 1987) iiludu duseswilalunguiinud Fuiianwdvgni
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genus "l,mm g‘]JiN, YUV conidia L8 conidiophore (Shin, 2000) Wuau wazdaldeuiuan
gmwinﬁu%ﬂ@’{w (Takamatsu, 2005; personal communication)
@ sa 1
ﬁnﬂ‘W@Ju”lﬂﬁGU@Qﬂgﬂﬂi}fﬁ/li'iWIJBLaﬂﬁiﬂull']J']JﬁﬂﬂﬂiTﬂ (Scanning electron microscope,
SEM) tazmsiunaiianiensiimennldsaulunmsdnm Braun and Takamutsu (2000)
9 = dy A v ] ] @ =2
ulﬂﬁ'J“]Ji'JiJWﬁ\‘l']uﬂ']ﬁﬁﬂ‘]zﬂl“lff)ﬁﬂlﬂﬂilﬁ%ﬂ%ﬂ']ﬁﬁ'“]JWU‘ELL‘U'UuliJ@WﬁﬂLWﬁIﬂﬂfJ'lﬂElWﬁﬂ'lﬁﬁﬂ‘]zﬂsUfN
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Cook et al. (1997) ﬂﬁﬂ‘]&ﬂﬁﬂ‘]elﬂ!ZGUfJQL‘HfJﬁWLLﬂQIﬂEJGl‘Hﬂﬁ@Q SEM 33UNUNANITANHIUON
{ v o Jd o Y] a Y]
Takamutsu et al. (1999) “ﬁﬁﬂ‘]&ﬂﬂ'ﬂﬂET?JWM‘ﬁVI'NWU‘Qﬂiﬁﬂiﬂﬂﬂ?ﬂﬁlmﬂuﬂ3$§’1‘UI§JL€1Q€1 (rDNA
Y
sequence analysis) taziuuSeuReusumsdaduuaes il auUUANAINT18UYES Braun
1 v o v @ 3 o ) 1 @ o
(1987, 1995) ﬁﬂ']ﬁflﬁﬂ‘]&lﬂ!%ﬂWif?{UWHﬁ‘LLUU@WﬁﬂLWﬁLﬂuWaﬂiuﬂﬁﬂﬂﬁﬂlluﬂ NWUIMNITIAIULUD

@ o

a 1o o v o 1 [ 09/’
LLUULﬂiJﬁﬂ'J']iJhliJﬁiqu‘ﬁﬂu 'ﬁﬂﬁmummzmﬁﬂmmumm‘uiwu Iﬂﬂi?ﬂﬁﬂ‘]&]ﬂ!gﬂ'ﬁﬁﬂwu‘ﬁﬂﬂ
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=

o () <
aoauutn3deiy Feeusodadwuneondi 13 genus (Cook ef al., 1997; To-anun ef al.,
9 Y 4 ~ dy [ 1T @ 1 A o 9 kY
2002) (8131ag Fodani, 2546) (M3190 1) uennil Sanundnyazas q Nd15191d lagndes
P ' A o ' ~ 9! Y L4 A 3
yanssaisianasou limaasudnazan q insranulalasndosganssel (Light microscope,
[ Y @ = Y A a 9 as . a9y £
LM) tazdiaenndoanumsAnIdiuendiIne1a1e3s DNA analysis 00928 &9 Cook ef al.
o o g [ 4 ] @ I
(1997) 1&vasuuniyeswilsnmdnsuzvosmsdusiuguunliordowaly genus Oidium I8y

' Y g 1A =
8 subgenus #$19U1 To-anun et al. (2002) ‘lqumwmmimﬂﬂu subgenus TnunnVVUNY
Y dydy . v KX A a qul t:y
Phyllanthus spp. mamc{]uwmmﬂﬂu genus Oidium Gluﬂﬁ]fguummmshﬂimmﬁu 9 subgenus
v 2

Y 4 [
druvosmilelu  Tribe Phyllactinicae Hufanaliam¥negiady 3 genus luuldeuuiag

U

(137199 2)
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v Y
v o o [ ] @ 1 @
M99 1 m'ﬁmﬁnuum%imﬂmmaﬂymzmaqmsﬁuwummu"lumﬁmwm’mmwamiﬁﬂm

Ao FIING (Cook et al., 1997; To-anun et al., 2005) (8141w FoTani, 2548)

Family Tribe Subtribe Genus Section Subsection
Blumeria Blumeria
Cystotheca
Podosphaera Podosphaera
Cystotheceae Cystothecianae
Sphaerotheca Sphaerotheca
Magnicellulatae
Sawadaeinae Sawadaea
Typhulochaetinae Typhulochaeta
Brasiliomyces
Erysipheae Erysiphinae Erysiphe
Erysiphaceae
e Erysiphe Microsphaera
Uncinula
Golovinomycetinae | Golovinomyces Depressi
Golovinomyceteae Golovinomyces
Arthrocladiellinae Arthrocladiella
Neoerysiphinae Neoerysiphe
Phyllactinieae Phyllactinia
Leveillula
Pleochaeta
Caespitotheca™
Parauncinula™®
I Ao " Yo 0 1 .
GREE) * 15]u genus Tvainde i 1édva 108 u Tribe 1o
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v Y
v o v v ] @
M99 2 ﬂ1§ﬁ]ﬂﬁ]”l!,!,1!ﬂLGdHi’]iHLTSJ\‘]ﬁmiJﬂﬂrl%lmg“’llﬂﬂﬂ1§§UWUﬁ‘LLU‘]_I]13J@”IﬂEJLWﬁ (Cook et al., 1997,

To-anun et al., 2005) (314 1a8 FeSani, 2548)

Family Genus Subgenus Teleomorph
1. Ovulariopsis - Phyllactinia
2. Streptopodium & Pleochaeta
3. Oidiopsis - Leveillula
Pseudoidium Erysiphe
Setoidium Cystotheca
Moniliaceae
Fibroidium Podosphaera
(Erysiphaceae)
Octagoidium Sawadaea
4. Oidium Oidium Blumeria
Striatoidium Neoerysiphe
Graciloidium Arthrocladiella
Reticuloidium Golovinomyces
Microidium Unknown

4
v o v ] @
ﬂ1§ﬁ]ﬂﬁ]1LLUﬂLﬂ?ﬂ§1LLﬁ\11u5383ﬂTiﬁUWUﬁ‘LLUU]liJ@TﬁEJLWﬁ‘lJBQ Cook uazame (1997)
9 ] dy I . .
1y To-anun HazAE (2002) Tauiadeswilseoniily 4 genus Tag 3 genus 30 (Ovulariopsis,
I g I 4
Oidiopsis Wa¥ Streptopodium) Wwdeswilawan endophytic parasite e milaluy genus
1391} < ] 4 Y 4
Oidium YT UNIN ectophytic parasite FHT 911 genus HilsznoVAIY 9 subgenus Tnetos
. g | 2 A Y 5 4o < = '
uflalu subgenus Pseudoidium Hudluie subgenus AYINUNITHIN conidia Aunuufe) dau
o < " o g ,
9 8 subgenus 1Ua314 conidia IJunvy Aetwuaeld
Y

) [ dy 1 | Yo A
dmsuanyuzvouyos luunag genus LAE subgenus ﬁmﬁﬂfﬁqﬂlﬂu key {EERY

Y v o 4
(Cook et al., 1997; To-anun et al., 2005) (mﬂ@m FYINU, 2548)
I. Teleomorphic Key to Genera of Powdery Mildews (Erysiphaceae);

1  Mycelium endoparasitic or partly endoparasitic, conidia produced solitary (singly) without fibrosin

bodies, peridium more than one layer, polyasci (Tribe Phyllactinieae) ... ...................... 2



5!

7'

8’

12

Mycelium ectoparasitic (mycelium external), conidia produced in chains or solitary with or without

fibrosin bodies, peridium one or more than one layer, polyasci or singleascus . . ................ 4

Producing only one type of conidia, appendage bristle-like (bulbous or swellen at the base), conidial

state belonging to the genus Ovulariopsis . . . . c.oooveeiiiii i e, Genus Phyllactinia
Producing two types of conidia (primary and secondary conidia). .. .................oo ool 3
Appendage mycelioid, conidial state belonging to the genus Oidiopsis ... .......... . . Genus Leveillula

Appendage apically uncinate-circinate (helicoid), conidial state belonging to the genus Streptopodium

wevew . Genus Pleochaeta

Produce conidial state (chains or SOLItary) . . ... . ....ooiiiiiiiiii e e et 5
Not produce conidial State . . . ... ...ttt e e e e a . 13
Conidia produced in chains (Euoidium-type) . . ............oiirniieeiitiiiiiiiiiiieiainnn ... 6

Conidia produced solitary (Pseudoidium-type), polyasci, peridium more than one layer, appendage
mycelioid, dichotomously branched or unbranched but with uncinate-circinate apex (helicoid) . . .. ..

By A en AN Y AT YR AT Genus Erysiphe

Fibrosin body absent, polyasci. . .. ..ooovieiiiiiiiis e e T
Fibrosin bodies present . . .. ..ottt i e e 1
Produced one type of mycelia . . . ... ...t it e e el 8

Produced two types of mycelia (primary and secondary mycelium), conidiophore swelling at the base,

parasitic to the Poaceae (monocot), (Tribe Blumerieae).. ...................... Genus Blumeria
Appendages simple, mycelioid . . . ... . e 2L 9
Appendages dichotomousely branched or fasciculate . . .. ...........ccccoceviiiie e oL 10

Appressoria simple (indistinct or nipple shaped), polyasci, ascospore 2-3/ascus . . ................

weeev... Genus Golovinomyces
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10

10'

11

12

12'

13

13'

14

14'

I1.

13

Appressoria well developed (lobe-shaped), appendage mycelioid, polyasci, ascospore 2-6/ascus, . . . . .

....... Genus Neoerysiphe

Appendages dichotomously branched, polyasci, conidium initials and conidia hardly separable

(subtribe Arthocladiellinae) . . . . . . . . . . . . . . i iiiieiiiiiiiiiiiiiiiiiiene o o ... Genus
Arthocladiella

Appendages fasciculate, arise from upper part of ascoma . .. .............coeeen .. . Genus Caespitotheca
Produced one type of condia (micro-conidia absent), single ascus .. ............ccccoiviviininen.. 12

Produced two types of conidia (micro and macro-conidia), polyasci, appendages branched and with

UNCINALE-CITCINALE APEX. + .+ o vt vttt et te e et s creiteiteiteiteirenransansansansaneaneenn - G€NUS Sawadaea

Mycelium forms pigmented special aerial hyphae of falcate to filiform-shaped (brownish aerial

hyphae), parasitic to the Fagaceae .. ... ... ....cccoooiiiiiiiiiiiiiiiiiiiiiiiieee e . Genus Cystotheca
Appendage dichotomously branched or mycelioid. ....................... .. . . . . . . Genus Podosphaera
Peridium multilayered . . . ... ... e i e 14

Peridium one layer, appendage sparsely developed, mycelioid, few, often nearly absent or even

lacking, polyasci...........ccoiiviiiiiiiiiiiiiiiiiiiiie e e e e ie e e ... . Genus Brasiliomyces

True appendages absent but apecial cells (appendage-like structures, club-shaped) present, arising from

the upper half, Polyasci ........ooviiiiiii i . Genus Typhulochaeta

Appendages with uncinate-circinate apex and multiseptate, polyasci, ascospore curvate . . ...........

.....Genus Parauncinula

Anamorphic Key to Genera and Subgenera of Powdery Mildews (Erysiphaceae);
Mycelium endophytic as well as ectophytic, produced both internal and external mycelium . . ...... 2
Mycelium ectophytic, conidiophores arise from the epiphytic mycelium . . . ... ... .. the fungi

belongs to the hyphomycetes genus Oidium, Subgenus .. .... .....ccocviiiiiiiiiiiiiiiiiiiiece e e ... 4
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Producing only one type of conidia, conidiophores arising from external mycelium, long and slender
composed of several cells, conidia formed singly, very seldom short chains, large, clavate to angular-
rhombiform, germ tubes polygoni-type, teleomorphic state belongs to Phyllactinia . ................

et eI T r T e M e . genus Ovulariopsis.
Producing two types of conidia (dimorphic), primary and secondary conidia . .. ..................... .. .3

Conidiophore arising from the external mycelium, foot-cells spirally twisted, conidia formed singly,
primary conidia tlanceolate to ovoid-lanceolate, secondary conidia +clavate, ovoid-ellipsoid to
subcylindric, apex obtuse (-truncate), germ tubes polygoni-type, teleomorphic state belongs to

PleoChaeta . .. ... ... . i e e Genus Streptopodium.

Conidiophore arising from the internal mycelium through the stomata, rarely from the external
mycelium, simple, foot-cells straight, primary conidia and secondary conidia variable in shape but
usually not clavate, germ tubes polygoni-type, teleomorphic state belongs to Leveillula ............

vevee.. genus Oidiopsis.

4 Conidia produced singly (produced one at a time) without fibrosin bodies, germ tubes polygoni-type,

teleomorphic state belongs to Erysiphe . .. ....cooeiiiiiiiiiiiiiiiiiiiiiin s . Subgenus Pseudoidium.
4" Conidia produced in Chains . . . ... ..iiiiiiiiiiiii i e e e e e e e S
5 Conidia with fibrosin bodies ... ... .. ..o el O
5' Conidia without fibrosin bodies . . ... ... . e 8
6 Mycelium forms pigmented special aerial hyphae of falcate to filiform-shaped (brownish aerial

6|

7

hyphae), appressoria indistinct or nipple-shaped, germ tubes pannosa-type, teleomorphic state belongs

tONCHSDTHeGaPE . . \Nc ... NN/ G RO .. (/8. R Y . Subgenus Setoidium.
Mycelium without distinct aerial hyphae (hairs) . ......... ... ... . i 1

Produced one type of conidia, appressoria indistinct or nipple-shaped, germ tubes fuliginea-type or

pannosa-type, teleomorphic state belongs to Podosphaera .................. Subgenus Fibroidium.
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10
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11

11
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Produced two types of conidia, germ tubes pannosa-type, teleomorphic state belongs to Sawadaea . . . .

.. .... Subgenus Octagoidium.

Conidia small (ca. 20 x 9.6 um) with oil-drop like inclusion bodies, germ tubes microidium-type,

teleomorphic state Unknown . ... ... i . Subgenus Microidium.
Conidia large, without oil-drop like inclusion bodies ... .........cccceveviiecoe i i il 9

Conidiophores bulbose swellings in the basal part, germ tubes cichoracearum-type, teleomorphic state

belongs to Blumeria . ... ... ... ... .. .0t i eieeeee e SUbgenus Oidium.
Conidiophores not bulbose swellings, cylindric, simple .. ............ccceeeie e oo n ... 10

Appressoria well developed, lobed to multilobed, germ tubes polygoni-type, teleomorphic state

belongs to Neoerysiphe .. ............cceiiiiiiiiiiiiiiiniiieaiaaennanennn.. . Subgenus Striatoidium.
Appressoria indistinct or nipple-shaped or slightly lobed ..............cccee ool

Conidium initials and conidia hardly separable, the width of immature conidia on conidiophores only
slightly broader than the conidia, germ tubes cichoracearum-type, teleomorphic state belongs to

Arthrocladiella .. ........ ..o . Subgenus Graciloidium.

Conidia wider than conidium initials, with sinuate edge, germ tubes cichoracearum-type, teleomorphic

state belongs to GOIOVIROMYCES . . ..o o e e . Subgenus Reticuloidium.

v v d (Y] 1
ﬂ‘liﬁﬂ‘mﬂ313Ja’3J1N‘Hﬁ‘VIN‘INH§ﬂﬁN (phylogenetic relationship) vouFe N

v o A awv
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A a 1 a a 1< a [
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YoyanuanburduTIUINGMToToyaNNWUENTTY 1HU isozyme W30 restriction site 130

) @ o 4 v 1 A a 1
DNA sequence IagiiwfSeufioutazmanuduiusnelu wioszninnquussdedizinag o

(FerSand, 2546)

Y [
dmsulunsdiveudest malaneyIneldiusieilimsAnyuneany phylogeny

dy @ 1 < = 1o d? o = a aa I
VDIUBDINAINANITEAIN FIALTY LASUANNUHUNUITNINUU Tﬂamﬁsﬂﬂmuzmxﬂmmﬂaamﬂu
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DNA Sequence Analysis
Y] o W I a 4
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92158071 internal transcribed spacer (ITS) uazﬁagji zwinmjuﬁu (gene cluster) FenN intergenic
~ =& ] 1 d" 9 [ % 4 1 1 A AAaa
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