3.3.2 Tribe Erysipheae

3.3.2.1 Subtribe Erysiphinae

3.3.2.1.1 Erysiphe

Ervsiphe DC., Fi, Fr. 11, p. 272 (1805}
:Fr., Syst. myc. 3 p 234, 1829
emend. Léverllé (1851}

SSynonyms: Aflptiiemarpha anct, p.p. Tlerie Trev,,
Spigho ¢ Pagh, Sor. Bot, var, 1, p, 22 (15330, Ery-
siphella Peek, 28ih Rep. WY, Seon. Mus. 2, p, 63
(18T4Y, Erysiphopscs Halzt,, Bull, Torvey bot. Clob
26, po 599 (1809}, Orrechacta Sawada, Taiwan
Apr. Brp. Stat. 83, p. 22 (1943). Linkomycer Golo-
vin (1258, p. 127} wom, nud. Selmoremyeesd
Chidd,, Sydowia 13, p. 35 (1959}, fschrpchaent
Sawada, Descr. Cat. Taiwan Fungi X1, p. 16
(1950, Gelovinemyces (U, Braun) Geljuta, Biol.
2. amm. 41(5), p- 357 {1988). Umeimeela aurt. oy,

“Type species: Erpsfphke polygoal DHC, (selected by
Clements & Shear 1931}, '

Mycelinm externat, superficial, Roaestoria 1 the ep-
idermal  cells, appressoria present, wnlobed, 2
nipple-chaped to lobed, hyphae ea. 2-12 Um wide,
branched, seplate, anamotphic =tates belonging to
Cidium, conidiophores arising from the superficial
mycelium, erect, conidia in chains or formed sine
Iy, shape and size variahle, fibrosin bedics absent,
Eryziphacesn cleistatherian plobose to depressed
globose, non-dorsiventral, periditm multilayered,
coloured, dark, not transparent, appendiges wsnally
myceligid, simple to imegularly branched, tarely
setiform, mostly arising from the lower half of the
ascocarp, sometimes from basc to top, ascl numer-
ots, 2-E-4pored, spores developed in the <urrent
season or afler gverwinlenng.

rMotes: Ervsiphe is wsually considered as the most
ancient geaus af the Brysiphaceas. Thers ate some
well-zstablizhed motpholegical groups within this
genus. Braun {1978, 1981} dealt with (his prob-
lem, and the following clissificstion was pro-
pozed! '

(L) Eresiphke sect. Erysiphe
(1Ype SpECies - E. polyponi)

Conidia formed singly {P.:eudaidi"um._f:.rp:}, ap-
pressoria mostly & 1obed, asci (2-) 3-8-gpored.

{a) suhsect. Eryslphe
Agei (22 3-G-spored.

() subseet. Polysparge T Braun (1951, p, 603)
Asci 5-f-gpored, rarely S.-spored, often 8.spored
{Iype species - . plregriog).

(2} Erysiphe sect, Golpvinomyees 1), Brann
{1978, p. 65%)
{type speeies - E. eichoracearam)

Cotidia in chaing (Ennidturt type), appragzoria £
nipple-shaped, sometimes indistinct, asei 2 (-4}-
spored.

(A} subsect. Gedorimonryces

Foot-cetls of the conidiophores cylindric, straight
to cwrved, mostly shorter than 100 pm, conidia
ellipeoid-ovoid 1w doliiform, without constricled
argas,

(b) subsect. Depressa U, Braun (1981, p. 895)
Foot-pelle of (he conidinpheres long, often langer
than 100 jum, width increastag from hise o lop,
conidia broad, often with constricted areas at the
untls (Lype SPECIES = E, deprersa).

{3) Erysiphe sect. Galeopsidis (. Braun
(1951, p. 650)
(lypc species - £, paleopsidis)

Conidia in chains (Exoddinm type), UL appressoria
lobed, ascospores not developed bBefore overwinle-
ring, asci glways immatere in the current season.

The three tections are well-charucterized, Sect.
{fruleppridiz tukes sn intermedisle pogition he-
tween sect. Erpsiphe wnd secl. Golovinonmtyces,
The asei are (2-) 3-6 (-B)-spored and the appeesso-
ria are lobed fagreeing with sect. Erpsiphe), but
the cotnidia are produecd in chains (as in scct.
Golavirowyoes), There are also some additional
intertnedime species (e.g. E, palif var, gafi in sect,
Gofoviromyces - dscospores only developed afier
overwintering; some forms of E. cichoracearunt
with moderately lobad apprassoria of  with
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Xdosporad ascl; some species in seoh. Ervsiphe
with vnlobed appressoria). Sawada (194D, 193],
1959} was the firsd aethoer to propose b scpara-
tion botween sect. Ervsiphe and sect, Solvvinamy-
ces onn eneric level. He established the genos
fschrochasin for the species with Frewdetdivm
anzrmorphz. Golovie (1938) imroduced a similar
proposal, He established the new penus Linkanse-
cex. Geljuta (1988} raised Erysiphe scol. Golowls
aagrpces 10 pengric rank, Howgver, the separation
af Erveiphe inte two distinet genera is not tedable
beceuse of the mentioned imcrmediate species as
well ag (the existence of senl. Galeppsidis,

Key (o the specics

1. Conidia 0 chains (Euoidivm 1ype), approssotia
pittaily mipple-shaped, asci 2-spored, very rurely
willl 3 or 4 spores, ascpsporcs developed before
overwintering (sect. Galoviagurpces). o
Y. Conidia formed singly {(Peeadoidium type), ap-
pressoria wioaly # Iobed, ssci (2-) 3-E-zposed,
spores developed before everwintering (2ect, Erysi-
ghel, ar conidia in chains, bt appressoria fobed and
atej without spores in he current Season, spores
only developed aftor overwinterng (seet. Galeopsi-
o&ir, &
2. Conidia formed sinply, appressoria Iobed, asct
with spores belore overwintering (seer. Erpefpfe).

2. Conidia in chains, appressorta + lobed, asci al-
ways without spores before overwintering. 3
3. Appréessoria nipple-shaped (o slighily Iobed, acci
of woverwintered ascocarps  2-9-spored,  mostly
2-zporcd, on Galinrt aparine and relited daxa,
(59) E. galti var, gaifi
4. Appressoria uswally lobed, asci of everwintered
agcocarpe 2-8-gpored, mosily 3-G-spored, om bost
species of ihe Lamiaceas, (58 E. paleopidls
40y Asci usually 6-%-, frequently B-spored (sub-
sect, Polysparde). &
4. Asci 2-7-, wsually 3-G-spored, wcessionally
5-T-spored, bur never 5-spofed (tubsect, Erpminhe).
=
5. Cleistathecis large, va 120-160 pm diam., ap-
pendages 2-5 tmes 2z long as the cleisiothecial
diam., asci 8-15, o0 Afres. (37 E. vermafis
3. Cleistothecia smaller, ca. T3-140 ym diam., on
other hosts. 4]
6. Appendages very shart, mostly shomer than the
cleistothecial diam., frequently frregulady bran-
ched, peridium dark, on Cérsive.
{34) E. mayerfi var, mayerii

&. Appendages long snd naerow, 0.5-6 limes a3 long
2z the cleistothecial dimm., the ssei are easily 10 be
seem within ¢he intact ascocarps, peridium sl very
dark, an Filipendula, {35) E. ulrrariae
T(d). Infections oftén confined to stems, cleistothe-
tia [args, {10-) 110185 [-210% gl diam., append-
ages fairly thick-walled throughout, stiongly flexu-
auz, undulate-penicuiate, on Asfragafas,

(36} E. caulicode
(if ascocarps €a.110- 180 wm digm.,, appendages pagow,
o 3 FA5 prnowide, +oalick-walled, strongly undulate.
genicwlsie, on Hegyoaruwt, Anfkyiiie, o immaluee sm-
pes of Mirrosphaera kedyvsari)
1. Cleisrothecia either smaller andfor appendages
thin-walled, net confined to stems. ]
& Appendages frequently imegalarly branched. 9
8. Appendages simple (or only a few appendeges
earely irrsgularly branched), 16
(if appendapes attached 1o the equewslorial zone or
somewhal in the vpper Lolf, septate or aseptate, hor-
tzancally spread or with 2 tendency to wrn lowards
one direction, often somewhal thick-walled at the
hase, of. immaiure sarnples of Microsphaera spooies
- on Astragalus, of, M, asiragali; on Vicia, cf. M.
baecurd2ri, on Various other Tegumcs, of, M. irifelif;
on Hypericum, cf, M. fivpericaceardns; on {gmus,
cof. & rartilis}
4. Auvocarps with B-16 ascl, frequently more than
10, appendages constantly shozt, #nostly aboul =g
long as (he claistothecial diam. or shocter, on Cicer-
hikr, (3d) E. maverii var, cicarbilas
4 Ascorarps with fewer agcl, vsvally jcss than 10,
andier appendages Ionger. 10
10, Appendages long, 0.5-5 tkmes the cleistgrthecial
diam., eonidia + eylindrie, [25-) 40-55 (<68} x 14-22
pm, asci (2-3 3.4 (-G)-spored, on Comwalunius (=
var. comvefnuliy or ascl (3} S-G-spored, on Cofvaies
gia (= var. celysiegior). {56 E. eqanvalynli
10. Appendages sharter (andfor comdia smaller).

1

11. Appendapes very frequently branched, hran-
chings coral-like, hyaling or only fainlly coleured,
yellowish, ascplate or fow Inconspicusus septa ver-
rutede theoughowe, on Paernia.

(5TY E, paconine
LL. Brahchings moderate, appendages brivarn when
mature, at least below, with many conspicuols sepe
ta. i2
1L Poot-cells of the conidiophores long, sometines
shightly flexugus, (35-) 40-75 {-1000 x 6.5-8.5 {-10)
pm, on Cacyophyllacese, (551 E. puhrif
12, Conidiophores shorler, siraight, on other
hosts, 13
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13, Conidia £ ellipgoid, on hosts of the Fabaceae,
especialty Oaomis and Loatfoerms.
(3B} E. pist var, cruchetinng
13. Comdia eylindric. on ather hosis. 14
14. Foal-cells af the eonidiophores usnally followed
by 1.2 shorter cells or cells of abouwl the same
lenpth, on Polygonaceae., {41} E, pofypeni
14, Foarcells frequently followed by o looger see-
ond ¢&ll ant a shocter thind cell (dominant arcange-
menth, oncther hosts, 15
15 Un Hetr and Chemopodivm (Chenopadizeeas),
branches modecately developed. (52) E. betoa
L3, Or Apiaceae, branches sumongly developed.
{511 E. hergelel
168} Ascocarps small, ca. &0-115 pra diam., most-
ly 80103 Jam in diam.. average mostly below 140

L. iv
B8, Ascocarps larger, ca, 80-150 Am diam., average
larger Han 100 wm. n

I7. Appendages very long, often sctifonn, ca, 312
tumes as long as 1he cleistothecial diam., on Ranun-
ctilaceas, (4T E. aquilegine var, aguilegioe
17. Appendages sherler, ca, 0,25-4 times the cleis-
tothecial dias_, mycelicid. 1B
I8, Appendages brown 1keoughout when maztare, on
Circaed or host species of the Ranunenlaceae, 19
18, Appendages coloucsd in the Tower half, yellow-
ish to brown, pater o hyaline in the gpper part, on
wher hosts.
1% Poot-cells of the conidicphores frequently
curved or flexweaus, on Circaca,  (46) E. circacae
1%, Foot-cells straighe, srect, nol curved, aot Aegu-
ans, on Ranoculacenos hosis.
(470 E. wywilegiae var, ranwrcilt
200153, Conidia 32-46 % (13-) 15-20(-2%3 o, asco-
spores (153 20-30.% x (8.5-) 11-17 Jm, on Dipsaca-
ceons hosts. (45} E. krariiae
2(}. Conidia and ascosperes smaller, on Geraninmm
(4] E. geraniacearun:
21016, Appondages nol very aumerous, setiform,
ELfF and strmght, 0.5-1.3 times a3 long a3 the oleis-
tothecial diam., aseptale or with fow sepla, on Ca-
tiafpa. (48) E. eatolpae
21. Apnendages not setiform, but flgxuaus, myceli-
cid, vswally ichly and consptcucusly yeprate, 22
22. Appendages shart, 0.5-1.5 mes ss long a5 the
cleistothecial diam., bysline of only feindy ecl-
oured, an Liaonitws ar Criica, 23
22, Appendages longer, 0.5-4 times o3 long s the
cleistothacial diam., often brown, on other Rosts,
24
23, Conidia ellipsoid-cylindric, wide,- pa, {23
3040 3 {[2-3 15320 prr, oo Urtica, {50% E. yriicoe

23, Conidia £ gptindric, namow, co. 2547 x 11-14
(- 190 pm, on Limeaivm. (54Y E. fimonii
24(22). Comdia !argr._t}}: cylndric, co. 3545 £ 13.00
pm (sppendages ofizn fmegularly branched), on Po-
lygonaceas, (41) E. polygon:
24, Copidia ¥ ellipseid {- ovoid or doliiform), an-
dfoT appendapes simple, on other hosts. 25
25 Ascospores broadly oveid to subglobose, (18-
20-26 (=300 x {11-y 12.5-18 {-M¥) wm. on Sedus,

(40 B, sedi
5. Ascosporcs narmower, not subglobose, o ather
haists, 26

26. Conidia cylindne (- doliiferm), (27-3 3048
(-33) x 12-21 pm, on hostz of the Capparales (Cap-
paridacese, Clesmaceas, Brazsicaceas, Resedacoas)
and Fapavcrales (Fumariaceae, Papaveraceae).
(43 B, erucifergran:
26 Conidia # ellipsoid (- ovoid, doliiform), on oth-
er hosts. 27
27, Appendapes mot very numcrous, often onfy
5-15, fwirly long, cal1-4 times fhe cleiztoihesial
diam., asci 3-b-zpoted, ont Thesium, (393 K, thasif
27, Appendapos  nwmerous, aedior appendapes
shorter, un other hosts, 2
2E. Font-cellz of the contdiophores subeylindric or
often sonewhat decreating in widlh fcom bass Lo
top, (151 2050 (700 & 6-10 m, on Fabaceae,
{33y E. pisi var, pisi
28. Feot-cellz oylindric, ot other hosis. 2%
29, Conidia (20-) 30-40 {-45) x {12.5-) 16225
(=15 pm, o ARChEsd. (53 E. fyeopstdis
29, Comdie narrower, ca. 13-17.5 im wide, on Ly-
therr. (42 E. fpilere
3 1), Conidicphores very lons, fdgt-cells or some-
times sccondary cells very Fong, ca. B0-250 pm,
width conspicucusly increazing from base to LoD,
conidia large, cspecially wide, 25-30 ¢-T0) x 18-30
pum, mostly wider than 20 pm, Fw ratic helow 2,
broadly ellipsgid-ovaid o deloform, ofien with
somewhat constricted endz, oo Verbarour o hosis
of the Asteraceas (subsect, Deprassa). n
30. Conidinphores shoner, foot-cells abow 40-140
pm foog, mostly 40-80 pm, cylindcic, conidia nar-
rower, caL14-22 m, rarely wider (subsecr. Godowi
Hemyces). 34
31 Ascocarps ca. 35-150 um diaw, appendapes
very short, shaeter (than rhe eleistothecial diam., of-
ten rudimentary, 3.3-9 Um wide, hyaline to faiotly
colonred, o0 Verdascumt, (72) E. verbasei
31 Cleistathecia often larger, moce than §30 pm
dism., or appendages well-developed, wider, brown
when mature. 32
32, Cleistoabeciz 80-145 um diam., appendages
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well-developed, brown when malure, ascospores
20-32 x 13-20 pm, on Arciivm, Centaurea, Onopor
dunt, (71} E. depressa
32. Cleistothecia larger, oflen more than 130 pm
diam., appendages hyaline or faintly coloured, and/
or astospores very large, 24-43 x 16-25 pm. 33
33. Cleistothecia ca.165-210 pm diam., sscospores
20-23 x 16-18 pm, conidiophores with a long fool-
cell. followed by some shorter cells, on Helichry-
Stre, (73) E. helichrysi
33. Cleistothecia 120-180 pm diam., ascospores
24-43 x 16-25 pm, one or (wo short or moderately
long basal cells of the conidiophores are followed
by a very long cell, on Echinaps, (T0) E. echinopis
34(30). Cleistothecial appendages short, usually
shonter than the cleistothecial diam., often rudimen-
tary, narrow, ca. 2.5-8 pm wide, hyaline or only
faintly eolowred, conidia ellipsoid-oveid to dolii-
form, short and broad, on Artemisia, very rarcly on
Achilleq millefolium, (66) E. arfemisiae
34. Appendages longer, and/or wider, brown when
matere, conidia  ellipsoid, eylindric (- ovoid),
slender. 35
35. Appendages short, 0.25-1.5 times as long as the
cleistothecial diam., usually shorter than the cleisto-
thecial diam., on Hyoscyamus.  (60) E. hyoscyami
35. Appendages longer, on other hosts, 36
36. Infections characteristic, dense, while, persisient
paiches, ofien confluent, outer peridium cells of the
ascocarps large, 10-40 um diam., on Phlox and Po-
lemonium.
(61} E. magnicellulata var. magnicellulata
36. Appearance of the infections different, and/or
perdium cells smaller, on other hosts, 37
37. Appendages of mature ascocarp useally obvi-
ously vermucose, on Valerfanag, Centranthus.
(69) E. valerignae
37. Appendages smooth 1o faintly rough, on other
hosts. 38
38. Comidiophores frequently constricted at the ba-
sal septum, mature asci filled with numerous oil
drops, on Lamiaceae. {63) E. biocellata
3E. Conidiophores usually not constricted at the ba-
sal septum, mature asci without mumerous oil
dropz. g
39. Conidia 28-45 x 18-27 pm, broadly ellip-
soid-ovoid to doliiform, Uw ratio 1.3-2, mostly
1.4-1.6, on Ambrosia, Iva, Helianthus, Rudbeckia.
(64) E. cichoracearum var. latispora
39. Conidia narrower, often slender, 1w ratio
around 2 or larger. 40
40, Mycclivm uwsually forming persistent, dense,
limited paiches, germ tubes of the conidia short,

often twisted, on Boraginaceae. (62) E. cynoglossi
40. Appearance of the myceliom different, and/or
germ tubes longer, not twisted, on other hosts. 41
41. Foot-cells of the conidiophores [requently
curved, on Plantage or Senecio sylvaticus, 5. visco-
sus, 8. vulgaris, occasionally on other hosts. 42
41. Foot-cells straight, eylindric. 44
42 Ascocarps large, ca. 120-160 pm diam., om Se-
mecio. (64) E. cichoracearum var. fischeri
42. Ascocarps smaller, on other hosts. 43
43. On Plantage (Plantaginaceae). (67) E. sordida
43. On other hosts, ¢f. E. eronrii

44{41). Cuter peridiam cells of the ascocarps 10-30
(-40) pm diam., appendages sometimes in the upper
half of the ascocarp, on Galiem,

(59) E, galii var, riedliona
a4, Peridial cells ca, B-25 pm diam., appendages in
the lower half, on other hosts. 45
45. Conidiophores eréct, conidia in chains, spore
units conspicuously swollen, chains often long, ap-
pressoria conspicuously nipple-shaped (occasional-
ly slightly lobed), germ tubes moderately long, sim-
ple, ascocarps usually developed, asci mostly
constantly 2-spored, on various hosts of the Astera-
ceae.  (64) E. cichoracearum var. cichoracearum
45. Conidiophores erect, foot-cells siraight 1o
curved, conidia in chains, chains mostly short, spore
units unswollén, appressoria nipple-shaped, but of-
ten poorly developed, germ tubes shor, often some-
what twisted, seldom forked, ascocarps rarcly de-
veloped, asci often 3- or 4-spored, on host plants of
various families (also on cultivated species of the
Asteraceae, e.g. Aster, Chrysanthemum, Dahlia,
Helianthus, Solidage). (65} E. orontii

(34) Erysiphe mayorii Blumer, Beitr.
Krypt.-FL. Schweiz 7(1), p. 174 (1933)

var. mayerii

*Synonyms: E, polygoni auct. p.p. E. communis
anct. p.p. E. communis {. cirgii Antipova, in Vasja-
gina et al. (1961, p. 231). Golovinomyces mayorii
(Blumer) Geljuta, Flora gribov Ukrainy, muénisto-
rosjanye griby, p. 135, Kiev 1989,

*Tlustrations: Salmon (1900, pl. 7, fig. 134), Blu-
mer {1933, p. 176, fig. 54; 1967, p. 211, fig. 67),
Vasjagina ed al, (1961, p. 233, fig. 79), Sandu-
Ville (1967, p. 203, fig, 32), Bunkina (1979,
p- 130, fig. 6), Salata (1985, p, 118, fig. 49}, Braun



