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CONTRIBUTIONS TOWARDS A MONOGRAPH OF PHOMA 
(COELOMYCETES) VI - 2 

Section Phyllostictoides: Outline of its taxa 

J . DE GRUYTER I, G.H. B0EREMA2 & H.A. VAN DER AA3 

Thirty taxa in Phoma <ccl. Phyllosricroides. characterised by secondary ~eptation 
of a ,ariablc number of conidia. arc de<cribed in vitro. Two Phyllosricroides-like 
<pecies are (re)dassified in ~ect. Sclerophomella on accoum of certain pycnidial 
charactcri<tics. Short notes on the ecology and distribution arc added. Newly 
proposed 1axa ;ire: Phama ru·ptosellae (A. L. Sm. & Ram<b.) Aa & Bocrema comb. 
nov .. Phomo O'l(illoceo (Brcs.) Aa & Boercma comb. nov. (teleomorph Didymello 
opp/011010 (Nics~I) Sacc.). Phoma nepericola (Melnik) Dorenb. & de Gruy1er comb. 
nov. (teleomorph Didymella carariae (Cooke & Ellis) Sacc.), Phoma desrmctil'a 
var. dfrersispom de Gruy1er & Bocrenm var. nov., Plwma heliopsidis (H.C. Greene) 
Aa & Bocrema comb. nov .. Phoma la111u/011iae Bocrcma & De Gruytcr <pee. nov. 
and Phoma rhei (Ellis & Everh.) Aa & Bocrcm:1 comb. nov. A key is g iven 10 1he 
cuhural char:1c1cristics of all species and varie1ies al present recogni~ed within 1he 
~ction (including 1hc 1wo Phy1i•ll().\ticwides-like species of Sclerophomella). ~ 
well a.< indices on hoM-fungus and fungus-host rela1ion~. 

In Contribution V I- I (Van der Aa ct al.. 200 I ) the characteristic . nomenclature and 
synonymy of Pl1011w exigua Desm., the type species of Plroma sect. Plryllostictoides 
Zherbcle ex Bocrema (Boerema, 1997), have been discussed. The present concept of 
that species separates a number of host-specific varieties. but P. exigua var. exigua is 
a plurivorous, cosmopolitan wound and weakly parasitic fungus, which has been 
isolated from more than 200 ho I genera in Eurasia. It morphological variabil i ty clearly 
i llustrates the various characters of the . ection Phyl/os1ictoides: pycnidia thin-walled, 
pseudoparenchymatous. glabrous. but sometimes with hyphal outgrowths. usually w ith 
a predetermined opening or ostiole. but sometimes remaining closed for a long time 
before final formation of a pore. 

The conidia have a broad range of shapes and dimensions and arc mainly ascp1a1e 
in vitro, but in vivo the larger conidia often become two or even more celled by second­
ary septation. T he percentage of septate conidia depends on environmental conditions 
and may vary in vivo between 5 and 95%. Under normal laboratory condi tions the 
majori ty of conidia always remain one-celled. but some larger conidia usually become 
septate. 

Apart from the type of substrate. humidity and de iccation. temperature may greatly 
influence conidial character of these Plroma species in vivo (see the discussions under 
Plroma ligulicola Boerema var. /igulicola (no. Sa) and Plroma medicaginis var. macro­
spora Bocrema. Pieters & Hamers (no. 7b)). 

1) Plant Protection Service. P.O. Box 9102. 6700 HC Wagcningcn. The Ne1herland<. 
2) Karel Doonnanstraat 45. 2041 I ID Zandvoon. The Netherlands. 
3) Ccn1raalbureau voor Schimmclcuhurc . P. 0. 85167. 3508 AD Utrecht. The c1hcrlands. 
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The name of the section Phyl/osrictoides is in line with the occurrence of many 
species in association with leaf spot, and leaf necroses. Confonn 10 the Saccardoan 
system for anamorph genera, most collections of these species were formerly arranged 
under • Phyllosticta' . The frequent occurrence of two-celled conidia in vivo explains 
why specimens on leaves were also classified in 'Ascochy1a·. and in 'Diplodina· when 
associated with stems. 

The section includes pecics with and without chlamydospores: if present they are 
unicellular, solitary or fonncd in series or complexes. Various species of this section 
are anamorphs of species of Didymella Sacc. ex Sacc. 

In the present paper. thirty taxa classified in cction Phyllostictoides are described 
according 10 their characteristics in vitro, w ith notes on ecology and distribution. On 
account of their pycnidial characteristic two species. ini tially also included in sect. 
Phyllostictoides. are now classified in sect. Sclerophomella (Bocrcma & de Gruyter. 
1998) and treated in an Appendix. A key and indices to host-fungus and fungus-host 
relation hips of all taxa of the section (thu including the varieties of P. exigua) are 
provided . The key also includes the two species of sect. Sclerophomella in the Appen­
dix. In the same way the sections Phoma. Peyronellaea. Ple11odo111us. Heterospom. 
Sclerophomella (documentation in the introduction of Contribution V I- I , Van der A a 
el al., I.e.) and Paraphoma (De Gruyter & Boerema. 2002) have ear lier been treated. 

MATERIAL AND METHODS 

The isolates and herbarium specimens were studied as described in Contributions 
I-1 and I -2 of tbis series (de Gruytcr & Noordcloos. 1992: De Gruyter et al.. 1993). 
Additional infom1ation on terminology (indication of colours. colony outline and mean 
diameter after 7 days. Q or length-width ratio) is given in Contribution VII (Boerema 
& de Gruyter, 1998). The isolates studied arc currently kept in the culture collections 
of CBS, Utrecht (fonncrly Baarn) and the Plant Protection Service. PD. Wageningen. 
For synonyms in the genus Phyllosticta sec Contribution VI-I (Van dcr A a ct al.. 2001 ). 

KEY TO THE SPECIES AND VARIETIES OF SECTION PHYLLOSTICTOIDES 

Differenii:uion on characterist ics in vitro. The numbers refer 10 the species nnd va ric1ic~ 1rca1cd in 
the de.~criptivc parts ofCon1 ribu1i on VI - I & Vl-2 (Van dcr Aa er al.. 200 1: this article) on the seer ion 
Phyllustictoides. The teller A and number preceding 1he varieties of Phoma exigua refer 10 1hosc 
recognised in Conlribu1ion VI - I. The other numbers refer to the species and varic1ics 1rca1cd in 1hc 
present Contribution Vl-2 (incl. Appendix). 

1 a. Growth-rate slow on OA. < 35 mm after 7 days. . . . . . . . . . . . . . . . . . . . . . . . 2 
b. Growth-rate moderate to fast on OA. > 35 mm after 7 days . . . . . . . . . . . . . . 6 

2a. (Dendrilic) crystal are produced on OA and MA, chlamydospores present. conidia 
4 - 14 x 3- 5 ~un. mainly ascptate. on average 5- 7 x 3- 4 µm . I -septate on average 
10- 12 x 4 - 5 µm; specific pathogen of Arachis h)1Jogaea: world-wide in peanut-
growing areas ....... . I. P. arachidicola (teleomorph Didymellt1 arachidicola) 

b. Cry tals and chlamydosporcs absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3a. NaOH test on OA positive. greenish. then red (E+ reaction) . . . . . . . . . . . . . . . 4 
b. NaOH test on OA negative . . .. ..... . .. .. . ........... . . . . ... . .. ..... 5 
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4a. Growth variable. with irregularly scalloped o r lobed margin on OA and MA. 
(25- )50-85 mm. i.e. sometimes slow. but mostly moderate to fast growing: col­
onies colourless or wi th grey to greenish tinges. o r olivaceous to olivaceous black, 
conidia very variable in shape and dimensions. one-celled o r becoming 1- eptate. 
very occasionally 2-septate: .iseptate conidia 2.5-12 x 2-3.5 µm. on average 
4 - 7 x 2- 3.5 µm. l(- 2)-sep1a1e conidia 5.5 - 13 x 2.5-5 µm. on average 7- 10 x 

2.5-3.5 µm: plurivorous wound and weakly parasitic fungus; world-wide 
A I . P. exigua var. exigua 

BA separate key wit h table to the host-,pecific v:irictic, of this fungu~ is given in Van der 

Ao ct al.. 2001. 

b. Growth-rate relatively slow on OA and MA. 20- 45 mm; colonies compact. oliva­
ceous grey 10 olivaceous black, conidia like those of the typical variety: seed­
borne pathogen of U1111111 11si1atissi11111111: recorded in Europe and New Zealand 

A2. P. exigua var. linicola 
Sa. Colonies on OA irregular. grey olivaceous 10 olivaceous, citrine near margin, with 

fi nely floccose 10 woolly, white aerial mycelium, aseptate conidia 6.5-1 1.5 x 2.5-
3(-3.5) µm. conidiogenous cells relatively large, 5 - 13 x 6-12 µm. septateconidia 
up to 13 x 5 ~tm: pathogenic on Rumex acetosella; in Europe and Nonh America 

2. P. acetosellae 
b. Colonies on OA irregular. olivaceous buff/pale lutcous to citrine/olivaceous. with 

very parse. velvety. white aerial mycelium, aseptate conidia 4 -7.5(-13) x 2-4 
~un. conidiogenous cells 4 - 7 x 4 - 7 µm. septate conidia up to 13 x 4 µm: cosmo­
poli lan pathogen of R11b11s idae11s 

3. P. argillacea (teleomorph Didymella appla11ata) 
6a. Growth-rate moderate on OA, 35-50 mm afte r 7 days . . . . . . . . . . . . . . . . . . . 7 

b. Growth-rate fast on OA. at least 50 mm after 7 days ..................... 19 
7a. NaOH 1est on OA positive. greenish. 1hen red (E+ reac1ion) ............... 8 

b. NaOH 1es1 on OA if positive, not an E+ reaction ......................... 9 
8a. Growth-rate variable on OA and MA. (25- )50 mm. i.e. mostly moderate to fast 

growing; colonies lobed or scalloped. colourless or with various grey to greenish 
tinges, orolivaceous to o livaceous black: plurivorous wound and weakly parasitic 
fu ngus (see fun her 4a) .. . ...... . ....... . ........ A I. P. exigua var. exigua 

b. Growth-rate moderate on OA. 40- 50 mm. relatively slow on MA and CA, 20-
25(-30) mm: on OA colonies rather dark. grey o livaceous to o livaceous grey/ 
olivaceous black. with white to pale o livaccous grey/glaucou grey aerial myce­
lium. for conidia sec 4a: specific pathogen of Neri11111 oleander: in Europe and 
Uni ted Slates ........................... A3. P. e.xigua var. heteromorpha 

9a. Av. 1/b ratio (Q) aseptate conidia < 3, av. 1/b ratio (Q) septate conidia > 3. colonies 
on OA irregular due to recolonising sectors, greenish o livaceous/citrine to grey 
o livaceous, o livaceous buff near margin. with sparse. finely noccose, white to 
pale grey olivaccous aeria l myeelium, aseptate conidia (4- ) 5- 7(-11 .5) x 2.5-5 
µm. septate conidia 9.5-14.5 x 2.5-5 µm: common pathogen of Nepeta cataria: 
also on other Nepeta spp. in Eurasia and or1h America 

4. P. 11epe1icola (teleomorph Didymella catariae) 
b. Av. 1/b ratio (Q) a eptate and septate conidia < 3 .......... . ............ I 0 
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c. Av. 1/b ratio (Q) aseptate and septate conidia > 3, colonies on OA citrine 
green/greenish olivaceous to herbage green. aseptate conidia (5.5 - )7- 9 
(- 12) x 2- 3(- 4) µm. septate conidia 9.5-13 x 2.5-3.5 µm, pathogen of Pole-
111011i11111 caeru/e11111. Pycnidial wall compo ed of relatively thick-walled 
pseudoparenchyma sect. Sc/erophomella (Appendix) .... 28. P. po/e111011ii 

IOa. Both Phoma anarnorph and Didyme//a telcomorph are formed in vi tro. colonie 
grey olivaceous to dull green, conidia aseptate, (3.5- )5- 8(- 13.5) x 2- 3(- 4) ~un. 
seplate conidia up 10 15 x 5 µm: pathogen on wild and cultivated Compositae: in 
Europe and Australia 

Sb. P. lig11licola var. i11oxydabilis 
(teleomorph Didymella lig11/icola var. inoxydabilis) 

NB The faster srowins type variety of this fungus docs not produce pseudothecia in vitro 
and onl y occasionally in vivo: 

Sa. P. li,:11/icu/a var. lig11/icola 

(teleomorph Dydimella lig11licola var. lig11/icola. ,cc this key 28b) 
b. Only a Phoma anamorph is formed in vitro ............................ 11 

11 a. Colonies on OA peach/sienna 10 red/blood colour or dark vinaccous. due 10 the 
occurrence of a red pigment in the hyphae. with NaOH a violet colour may develop 
(not an E+ reaction). conidia (4-)5-8(- 11) x 2- 3(- 4) µm. eptate conidia 8.5-
14 x 2.5-4 µm: plurivorous weak- and wound parasite: world-wide 

6a. P. muc:rostoma var. macmstom 
NB This fungus may loo~c the .tbility to produce red pigment in the hyphae: 

6b. P. macrostoma var. i11colora1a. see this key ! Sa 
b. Red pigment in hyphae absent, NaOH test on OA negative ............... 12 

12a. EspecialJy on MA (dendritic) crystals are formed. In older cultures chlamydo pores 
may be produced. conidia a~eptate. 5- 7 (- 10.5) x I .5- 4 µm , septate conidia sparse 
and of similar size; seed-borne pathogen of Medicago sativa: world-wide 

7a. P. medicaginis var. medicaginis 
7b. P. medicaginis var. macrospora 

NB The differentiation of these two varieties is bu,cd on conidial diversity in vi,·o. especinlly 
at low temperatures. They arc similar on agar media. 

b. Crystals ab em. chlamydospores absent ....... . ....... . .............. 13 
13a. Colonies rather dark on OA. greenish olivaceous 10 grey olivaccou /ol ivaccou 

grey. or olivaceous to olivaceous black. aseptate conidia and septate conidia of 
similar ize ...................................................... 14 

b. Colonies on OA colourless to grey olivaceous to dull green/citrine green or rosy 
buff. aseptate conidia and septate conidia of similar s ize ................. 15 

c. Colonies on OA with pale primrose tinges. aseptate conidia 4-10.5 x 2-5 
µm. septate conidia of s imilar size or significantly larger. 12- 20.5 x 3.5-5 
µm (ascochytoid); pathogen of Lyci11111 halimifoli11111: in Europe and Nonh 
America. Pycnidia thick-walled. often c lo ed -> sect. Sc/erophomella 
(Appendix) ....................................... 29. P. pro111bera11s 

14a. Colonies on OA greenish olivaceous/grey olivaceous 10 olivaceous. a eptate 
conidia (3.5-)5-7(-9.5) x 2.5-3.5 µm. septate conidia 6.5- 13.5 x 3-4.5 µm: 
pathogen of Sed11111 telephillm: in Europe ..................... 8. /~ te/ephii 

b. Growth-rate moderate on OA. 40-50 mm. re latively slow on MA and CA. 20-
25(-30) mm; on OA colonies rather dark. grey oliv.iceous to olivaceous grey/ 
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olivaceou black. with white 10 pale o livaccous grey/glaucous grey aerial mycc­
lium. for conidia see 4a: specific pathogen of Neri11111 oleander: in Europe and 
United States ........................... A3. P. exigua var. hetero11101pha 

15a. Colonies on MA colourless 10 dull green. grey olivaceous/olivaceou grey or rosy 
buff ............................................................ 16 

b. Colonies on MA haze l/olivaceous or primrose/olivaceous buff/honey ..... 18 
16a. Colonies on OA colourless 10 grey olivaceous, with pale olivaccous grey 10 

glaucous grey aerial mycelium. for conidia sec 4a: an opportunistic pathogen on 
Populus spp. (occasionally on Salix p.): in Europe ... A4. P. exig11a var. populi 

b. Colonies on OA colourless to (rosy) buff. dull green or olivaceous ......... 17 
17a. Colonies on MA colourless to dull green. conidial exudate rosy buff to rosy vina­

ceous. a cptate conidia 4 - 7(- 9) x 1.5- 2.5(-3) J.Un, septate conidia 8.5- 11.5 x 

~- 3.5 µm: pathogen of Lycopersicon esc11le11t11111: in Europe 
9. P. destructiva var. diversispora 

•B The type variety of P. desrruc1iw1 produce!. only aseptate conidia and there fore has been 
included in ~cct. Phoma. 

b. Colonies on MA colourler,s to rosy buff. or pale olivaceous grey to dull green, 
conidial exudate buff. aseptate conidia (4 -)5- 7 (- 8.5) x ( 1.5)2- 3(-3.5) µm. sep­
tate eonidia up to IO µm; pathogen on Digitalis spp.: in Europe and New Zealand 

I 0. P. digitalis 
18a. Colonies on MA primrose/olivaccous buff. often with pale honey/olivaceous sec­

tors. conidial exudate whi te to buff/rosy buff. pigmentless variety of P. macro­
stoma (see I la) weak- and wound parasite: world-wide 

6b. P. macrostoma var. incolorata 
b. Colonie on MA hazel to olivaceous. conidial exudate off-white to primrose. asep­

tate conidia (5-)6- 8.5 (-11) x 2- 3.5 J.Un. septate conidia up to 13.5 x 4 J,Un: on 
fruits of Pr111111s persica: in New Zealand ... . ... . . .. . . . .. . . 11 . P. /a111ulo11iae 

19a. Crystals formed. especially on MA: a diffusing pigment may be produced on OA 
and MA . .. . ..... . .. .. .. . .. . .. . ..... . ..... . .. . . .... . ............... 20 

b. Crystals absent. non-di ff usable pigment produced on OA and MA . . .. .. . .. 26 
20a. Chlamydo pores present ................. . .. .. . .... ... . . . .. .. . .. .... 2 1 

b. Chlamydospores absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
2 1 a. Crystal needle-like. citrine green to ycl low green, chlamydospores only pre cnt 

when induced by bacteria. 1.8 - 3.7 J.Un diameter . . . . . . . . . . . . . . . . . . . . . . . . 24 
b. Crystals bryoid to dendritic. whitish. chlamydospores always produced .. .. 22 

22a. Colonies on OA greeni h/yellowi h o livaceous to olivaceous. (a)septate conidia 
4-7.5 x 2- 3.5 ~un. chlamydosporcs 8- 20 J.Un diameter, crystals readily produced 
on MA after 7 days; pathogen of leguminous plants: world-wide 

13. P. pinode/la 
b. Colonies on OA colourless to pale olivaccous grey or greenish olivaceous/grey 

olivaceous. a. epiate conidia 5-8 x 2- 3.5 ~un. septate conidia up to 12.5 x 5 ~un, 
chlamydosporc 8 - 16 µm. crystals pecifically produced in fresh isolates on MA: 
pathogen on Glycine max; Eura ia . . . ..... . .. . .... . ...... . ... 14. P. sojicola 

23a. Diffusable pigment crystallises as yellow speckles on MA. growth-rate on OA 
and MA extremely fast.> 80 mm after 7 days. aseptate conidia 5- 10 x 2.5 - 4 
J.Un. septate conidia up to 14 x 5 J,Un: pathogen of Matte11cc:ia struthiopteris: South 
America. Canada. Europe . . . ........................ 15 . P. 111atte11cciicola 
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b. Crystal needle-like on MA. citrine green to yellow green. growth-rate on OA 
and MA < 80 mm after 7 days ....................................... 24 

24a. Growth-rate fast on MA. imilar to tho eon OA. 65-80 mm. colonies on OA 
buff/ honey/amber due 10 di ff usable pigments, crystals on MA present. needle­
like. c itrine green to yellow green. (a) eptate conidia (3.5-)5-7(-11.5) x ( 1.5- ) 
2- 3(- 3.5) µm. pathogen of Che11opodi11m q11i11oa in South America. known cause 
gangrene of tubers of S0lw111m 111bem.m111 in Europe ............ 12. /~ Jnveow 

b. Growth-rate on MA slow 10 moderate. up to 50 mm, also di ff usable pigment on 
OA and needle-like cry tals pre cnt on MA ............................ 25 

25a. Growth-rate on MA 50 mm. colonies on OA honey 10 pale luteou due to a di ff us­
able pigment. on MA crystals needle-like. c itrine green 10 yellow green. a cptate 
eonidia (5.5- )6.5- 11 x 2-4 µm. septate conidia 9- 14.5 x 3- 5 i.u11: pathogen of 
Rudbeckia spp.: in North America and Europe ............. 16. P. rudbeckiae 

b. Growth-rate on MA slow to moderate. 30-40 mm. colonies on OA pale lutcous 
to amber. due to a diffusable pigment. crystals on MA needle-like. citrine green 
to yellow green. aseptate conidia (3- )5- 6.5(- 8.5) >< 1.5-3 µm: nccrophy1e on 
Artemisia spp.: in Europe . . . . ........................ 17. P. arremisiicola 

26a. aOH test posi1ive. green, later red (E+ reaction) ....................... 27 
b. NaOH test negative or if positive. not an E+ reaction .................... 31 

27a. Growth on MA irregular. with a :.calloped or lobed margin. growth-rate on MA 
somewhat slower then tho eon OA ....................... . .......... 28 

b. Growth on MA regular to lightly irregular. growth-rate on MA similar to that on 
OA ............................................................ 29 

28a. Growth-rate on OA variable, (25-)50-85 mm: colonies colourless or with various 
grey to greenish tinges, or olivaceous to olivaceous black: plurivorous wound 
and weakly parasitic fungu. (sec further 4a) ........ A I . P. exigua var. exigua 

b. Growth-rate on OA 68-72 mm. colonies colourless/greenish olivaceous 10 dull 
green/olivaceous. discolouring 10 sienna due to a diffu able pigment. for conidial 
dimension cc IOa: specific pathogen on De11dm111he111a-Grandiflorum hybrids 
(norist's chry anthemum) .................... Sa. P. ligulicola var. ligulicola 

(teleomorph Didymella ligulic:ola var. ligulimla) 
N B The sl ower growing E. v:irie1y of 1his fungu~ produce~ pscudo1hecia abo in, 11ro: 

5b. P. lig11/ico/a var. i110:cydab1hs 

(lclcomorph Didy111ella li[111/icola var. ino:cydabilis. see 1h1s key 10:i.) 

29a. Av. 1/b ratio (Q) aseptate conidia > 3. growth-rate on OA 65-75 mm. colonies 
grey olivaceous/olivaccous grey, aseptate conidia 4 - 9.5 x 1.5-2.5 i.u11. septate 
conidia up to 12 >< 3.5 µm ; pathogen of Nemophila spp.: in Europe and North 
America . ..................... . ..................... 18. P. 11emophilae 

b. Av. 1/b ratio (Q ) a eptate conidia < 3 . . . ......................... . .... 30 
30a. Growth-rate on OA 68- 82 mm after 7 days. colonic dark. greeni:-h olivaccou, 

to grey olivaceous/olivaceous grey. conidial exudate off-white to buff. conidia 
mainly aseptate. (3.5-)5-8(-10.5) x 2-3.5 µm: pathogen of Sambucus nigm; in 
Eura ia ....................................... 19. P. S(ll11fmci-11igrac 

b. Growth-rate on OA 60-63 mm after 5 days. colonies colourless 10 olivaccous 
grey/grey olivaceous. conidial exudate buff to rosy buff /salmon. (a)scptate coni­
dia relatively small. 4.5-6.5 x 2-3 i.un: pathogenic on Me111/w spp .. occa. ionally 
on other Labiatac: world-wide . . . ......................... 20. P. .,·rras.rnri 
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31 a. A eptate conidia 4 - 10.5 x 2- 5 µm. septate conidia of similar size or signi ficantly 
larger. 12-20.5 x 3.5- 5 µm (ascochytoid) .................... .. . ..... I 3c 

b. Septate conidia not significantly larger . . . . .... . . . .. . ............ .. . .. 32 
32a. Growth-rare on MA < 60 mm ............... . . . ...... . .... ... . ... . .. 33 

b. Growth-rate on MA > 60 mm ............... . .............. . . . . .. . .. 37 
33a. Growth-rate on MA up to 40 mm. colonies on OA colourless to grey oli vaccou . 

w ith pale oli vaceous grey to glaucous grey aerial mycelium. for conidia sec 4a: 
an opportuni tic pathogen on Popultrs spp. (occasionally on Salix sp.): in Europe 

A4. P. exigua var. populi 
b. Growth-rate on M A > 40 mm ....................................... 34 

34a. Growth-rate on OA < 60 mm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
b. Growth-rate on OA > 60 mm . ......... . .. . ................ . ..... . .. 36 

35a. Colonie on OA and MA with peach/sienna 10 red/ blood colour or dark vinaceous, 
due to the occurrence of a red pigment in the hyphae. with NaOH a violet colour 
may appear (not an E+ reaction). for conidial dimensions see I l a; plurivorous 
weak- and wound parasite: world-wide .... 6a. P. 111acrosromr1 var. macrosromt1 

b. Colonies on OA colourles or with pale grey olivaceous/dull green sectors, on 
M A primrose/olivaceous buff, often with pale honey/olivaceous sectors; pigment 
in hyphae absent. aOH negative (pigmentle s variety of P. macro.stoma (sec 
above) (sec 18a) ........... . ............ 6b. P. 111(lc1vsro11,a var. incolorata 

36a. Colonies on MA dull green to citrine. (a)septate conidia 5- 9(-15) x 2-5 j.UTI. 

chlamydospores absent; pathogen of Rumex obrusifolius: i n New Zealand 
2 1. P. rumicicola 

b. Colonies on M A buff to grey olivaceous/olivaceous black. chlamydospore some­
times formed. I 0- 25 µm diameter. for conidia sec 4a: pathogen of Vigna 1111g11ic11-
lata and Phaseolus vulgaris: in Africa and Europe 

A S. P. exigua var. diver.~ispora 
37a. Av. 1/b ratio (Q) a eptate conidia > 3. colonies on OA colourless w ith an olivace­

ous/grey oli vaceous to dull green tellatc pattern. aseptate conidia (5- ) 6- 8 
(- 10.S)x 1.5- 3 µm. septate conidia up to 13 x 3.5 µm ; pathogenic on Compositae 
(Heliopsis spp .. Ambrosi" artemisiifolia); in North America . . 22. P. hefiopsidis 

b. Av. 1/b ratio (Q) aseptate conidia < 3 ................................. 38 
38a. On woody plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

b. On herbaceous plants ... . ..................... . .. . ... . . . .......... 42 
39a. Colonie relatively dark on OA and MA. olivaceous grey to grey oli vaccous/dull 

green. with olivaccou bl ack to leaden black i n reverse, (a)septate conidia (3-) 
4-7(-9) x 2-3 ~un; pathogen of Cojfea arabica: in Africa and Brazil 

23. P. ta rda 
b. Colonies on OA colourless 10 greenish ol ivaceous/grey olivaccous to olivaceous 

grey. on M A similar, w ith leaden grey or olivaccous in rcver e ............ 40 
40a. Colonies on OA with abundant. compactly tufted. white aerial mycclium. covering 

entire greenish olivaceous colony: for conidia sec 4a: specific pathogen of Syri11ga 
v11/garis (occasionally on Forsythia): world-wide .... A7. P. exigua var. lilacis 

b. Colonies on OA sparse to abundant. velvety to finely floccose tufted. mainly (pale) 
olivaceous grey aerial mycclium: colony colourle s to grey olivaceous/olivaceou 
grey ........................ . ..................... . ...... . ... . .. 4 1 
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41 a. Colonies on QA abundant velvety/finely noccose, tufted. mainly (pale) olivaccous 
grey aerial mycelium, for conidia see 4a: pathogen of Vib11m11111 spp. (occasionally 
on lo11icera); in Europe and Not1h America ........ A8. P. exigua var. vib11mi 

b. Colonies on QA velvety to finely flocco e/wooll)'. partly tufted. mainly (pale) 
olivaceous grey aerial mycclium, forconidia sce4a; pathogenic on Forsythia pp.: 
in Europe .................................. A9. P. exigua var.forsythiae 

42a. Av. 1/ b ratio (Q) aseptate conidia > 2.6 .. . ............................ 43 
b. Av. 1/b ratio (Q) aseptate conidia < 2.6 ............................... 44 

43a. Growth-rate fast on QA. MA and CA, 70- 80 mm. colonies on QA dull green, 
aseptate conidia 3.5- 5.5(- 7) x 1- 2 µm, septnte conidia up to 9 x 3 µ111: sccd-
bome pathogen of Valerianaceac; in Europe . .. ... ... . .. . 24. P. valeria11ellae 

b. Growth-rate o n OA and CA fast. 65- 70 mm. o n MA 60-65 mm, colonies o n QA 
olivaceous buff to greenish olivaccous/grcy olivaceous. conidia (3.5- )5 - 8(- 10.5) 
x 1.5- 3 µm, eptate conidia up 10 18 x 3 µm: pathogen of Rhe11111 spp.; world-
wide ........................... ... ....... .. ... ... ........ 25. P. rhei 

44a. Aseptate conidia relatively small , 4.5-6.5 x 2 - 3 µm. colonies on QA colourle s 
to o livaceous grey/grey olivaccou : pathogenic on Me111ha pp .. occasionally on 
o the r Labiatae: world-wide ( ·ee further 30b) . ..... . ......... 20. P. srrasseri 

b. Aseptate conidia variable in shape and size. 3.5- 8(- 10) x 2- 3.5 µm, eptate 
conidia of s imilar size or larger, up to 15.5 x 4.5 µm ................ . ... 45 

45a. G ro wth-rate on QA and CA very fast. 75- 85 mm. somewhat s lower on MA. 65-
75 mm. colonies on OA olivaceous/iron grey or grey olivaccous/olivaeeous, on 
MA greenish o livaceous to o livaccous, chlamydospores sometime produced. for 
conidia sec 4a; pathogen of Phaseolus v11lgaris: in South- and Central America 

A6. P. exigua var. 11oackia11a 
b. Growth-rate on QA. MA and CA s imilar. fast. 60- 85 mm, ehlamydosporc ab ent 

46 
46a. Colonies on QA colourless/dull green to olivaceous/olivaccous grey. reverse buff 

10 dull g recn/olivaccous, to leaden grey/leaden b lack. aseptate conidia 4 - 8 x 
2-3 µm. septate conidia up to IO x 4.5 µm. pseudorhecia of Didymella tc lcomorph 
may be produced; seed-borne pathogen of C11c11rbiraceae: world-wide 

26. /~ c11c11rbiracearu111 (teleomorph Didymella bryo11iae) 
b . Colonie on QA colourlc s/olivaceous buff to grey olivaceous. reverse grey oliva­

ceous/olivaccous grey to olivaceous. olivaceous buff near margin, aseptatc conidia 
(3.5- )5- 8.5 (-10) x 2-3.5(-4.5) µm, septate conidia up to 15.5 x 4.5 µm. in old 
cultures sterile, stilboid bodies may be formed; pathogen of Lycopersico11 esc11/e11-
1u111: in Eurasia and Africa 

27. P. lycopersici (teleomorph Didymella lycopersici) 

IIOST- r:UNGUS INDEX 

The numbers A 1- 9 indic.uc the varieties of Phoma exig11a desc ri bed in Contribution VI- I . TI1c 
other numbers refer to the species and varieties treated in the pre~ent Contribution Vl-2 (incl. 
Appendix]. Data on disc.iscs and distribution arc added. 

Plurivorous species 

Weak- and wound parasite. especially 
common on herbaceous plants 

no. A I: P. exig11a var. exi,:ua 
rcosmopo lita nl 
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Weak- and wound par;1site. especially 
common on woody plants 

Pathogen with preference for legumi­
nous plants 

(Di case: Black Siem. Fool Rot. 
Leaf Spot) 

With specific or preferred host 

Apocynaceae 
Neri11111 oleander 

(Di ease: Dieback. Leaf Necrosis) 

Vincn spp .. esp. V. minor 
(Disease: Stem Blight. Leaf Spot) 

Caprifoliaceae 
Lo11icera sp. 

Sa111b11c11s 11igra 
(Disease: Leaf Spot, Shoot Die­
back) 

Vib11m11111 pp. 
(Disease: Leaf Spot, Stem Le ions. 
Shoot Blackening) 

Chenopodiaceae 
Che11opodi11111 q11i11oa 

(Di. ea e: Brown Stalk Rot) 

Compositac 
Ambrosia artemisiifolia 

Artemisia spJ>. 

Dendramhema-Grandinorum hybrids 
(formerly known a e.g. Ch0·sa11the-
11111111111nrifolium and C. i11dic11111) 
(Disease: Chrysanthemum Ray (now-

er) Blight: but it may affect all plant 
parts) 

no. 6a: /~ macmstoma var. macrostoma 
no. 6b: P. macnJstoma var. incolorata 
LcosmopolitanJ 

no. 13: P. pinodella 
rcosmopolitanl 

no. A3: P. exig11a var. heteromorpha 
lrecorded in Europe and Nonh America] 

no. A3: P. exig11a var. hetemmorplw 
no. A 10: P. exig11a ·var. inoxydabilis' 
I applied to different E. strains from 
Europe and North America; identity 
doubtful. type lo tl 

no. A8: P. exig11a var. viburni 
[only occasionally isolated, Europe] 

no. 19: P. samb11ci-11igrae 
[recorded in Eurasial 

no. A8: P. exi1:11a var. vibumi 
[recorded in Eurasia and North America) 

no. 12: P. Joveata 
[recorded in South America] 

no. 22: P. heliopsidis 
[indigenous to orth America] 

no. 17: P. artemisiicola 
[recorded in outhern Europe] 

no. Sa: P. ligulicola var. ligulicoln 
[co mopolitanj 

Heliopsis spp. no. 22: P. heliopsidis 
(Disease: Leaf Spot. Stem Lesions) [indigenous to orth America] 

9 
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R11dbeckia spp., esp. R. lacina 
(Disease: Leaf Spot) 

Ta11ace111m (Chrysa11rhe11111111/ 
Pyrerhmm) ci11erariifoli11111. 

T. panheni11111, 

Zinnia violacea (elegans) 

Crassulaceae 
Sed11111 1elephiu111 

(Disease: Purple Blotch Disease) 

Cucurbitaceae 
esp. C11cumis sativus, C. melo, 

Cuc11rbiw pepo Cirr11//11s vulgaris 
(Disease: Gummy Siem Blight: 
but it may affect all plant parts) 

Hydrophyllaccae 
Nemophila insignis and N. atomaria 

(Di sea e: Damping-off of seed-
lings and Decay of stems and leave ) 

Labiatae 
Memlw spp., occa ionally other 

Labiatae. viz. Monarda didyma and 
S1acl1ys officinalis 
(Disease: Rhizome and Stem Rot) 

no. 16: /~ rudbeckiae 
£known from North America and Europe] 

no. 5b: P. lig11licola var. i11oxydabilis 
[recorded in Europe and Australia) 

no. 8: P. telephii 
[indigenous to EuropeJ 

no. 26: P. cucurbitacearum 
(teleomorph D. bryoniae) 
[cosmopoli tan] 

no. 18: P. nemophilae 
£known on seeds in Europe and Nonh 
America (United States)] 

no. 20: P. strasseri 
[known from Europe, Japan, New Zealand, 
North America and Russia] 

Nepela cawria and other Nepeta spp. no. 4: P. nepeticola 
(Disease: Leaf Spot. Stern Lesions) (teleomorph D. catariae) 

Leguminosae 
Plurivorous with preference for 

leguminous plant 
(Disease: Black Stem, Foot Rot. 
Leaf Spot) 

i\rachis hypogaea 
(Disease: Net Blotch, Web Blotch or 
Leaf Blotch) 

Glycine max 
(Disease: Leaf - and Pod Spot) 

Medicago sativa 
(Disease: Black Stem Disease. 
Spring Black Stem) 

[recorded in Eurasia and North America] 

no. 13: P. pi11odella 
r world-wide distributed] 

no. I : P. aracl1idicola 
(teleomorph D. arachidicola) 
[known from Africa, Asia. North and 
South America I 
no. 14: P. sojico/a 

no. 7a: P. medicaginis var. medicaginis 
[cosmopoli tan] 
no. 7b: P. medicaginis var. macrospora 
[widespread in Eurasia and Nonh America] 
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Phaseolus v11lgaris 
(Di case: Black ode Disease) 

Vigna 1111g11ic11lata 
(Disea,e: Black Node Disease) 

Linaceac 
li1111111 11si1a1issi11111111 

(Disease: Damping-off, Foot Rot) 

Oleaceae 
Forsythia hybrids 

(Disease: Shoot Blight) 

Syringa v11lgaris 
(Disease: Damping-off: Leaf 

ecrosis. Dieback of Shoots) 

Polemoniaccae 
Polemo11i11111 spp., e p. P. caerule11111 

(Disease: Leaf Spot) 

Polygonaceae 
Rheum spp. 

(Disease: Leaf Spot) 

Rumex acetosella 
(Disease: Leaf Spot. Stem ecrosis) 

Rumex obt11sif oli11s 
(Disease: Leaf Spot) 

Polypodiaceae 
Ma11e11ccia strwhiopteris. 

D1yop1eris fl/ix-mas and 8/ec:111111111 
spicam 
(Disease: Gangrene Disea e) 

Ro aceae 
Pm1111s persica 

R11b11s idaem 
(Disease: Cane Blight or Spur Blight, 
irregular leaf necroses) 

no. A5: P. exig11a var. diversispora 
Lknown from Europe and East Africa] 
no. A6: P. exig11a var. 11oackia11a 
!recorded in South- and Central Americaj 
no. A5: P. exigua var. diversispora 
[indigenous to Africa] 

no. A2: P. exigua var. linicola 
Lknown from Europe and New Zealand] 

no. A9: P. exigua var.forsythiae 
[known from Europe! 

no. A 7: P. exigua var. lilacis 
!known from Europe, onh America and 

ew Zealandl 

no. 28: /~ pole111011ii (Appendix) 
Lrecorded in Eurasia and Nonh America 
(United States)] 

no. 25: P. rhei 
[co mopoliianJ 

no. 2: P. acetosellae 
[recorded in Europe and 1orlh America 
(UnitedStates)] 

no. 2 1: P. rumicicoltl 
[probably cosmopolitan] 

no. 15: P. 111atte11cciicola 
[recorded in Canada and Europe] 

no. 11: P. /a,111do11iae 
[isolated in New Zealand] 

no. 3: P. argillacea 
(te leomorph D. applanata) 
[world-wide. so far known under tclco­
morphic name I 
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Rubiaccac 
Cojfea arabica 

(Disease: Leaf Blight and Stem Die­
back) 

Salicaceae 
Populus spp .. esp. P. 11igra and 

P. (x) euramerica11a 
(Disrase: 1 ecrotic Black Lesions) 

Salix sp. 

Scrophulariaceae 
Digitalis spp., especially D. pwpurea 

(Disease: Leaf Spot) 

Solanaceae 
Capsicum c11111u11111 

(Seed infection: ·fruit rot-leaf spot") 

So/<11111111 111beros11m 
(Disease: Gangrene) 

Lyci11111 /ialimifoli11m 
(Di ease: Leaf Spot) 

Lycopersicon esc11/en111111 
(Di ca c: Canker. Stem and 
Fruit Rot) 

Lycopersicon esc11/e11111m 
(Disea e: ecrotic Spot on leaves. 
leaf stalks and s tem . 
Fniit Rot) 

Valerianaceae 
Va/eria11el/a locus/a var. oleracea. 
Valeritma spp. 

(Disease: Damping-off) 

no. 23: P. tarda 
[known from Africa (Ethiopia. Kenya. 
Cameroon). Brazil ] 

no. A4: P. exigua var. populi 
[recorded in Europcl 

no. A4: P. exigua var. populi 
[only occasiona lly isolated) 

o. I 0: P. digitalis 
[recorded in Europe and New Zealand] 

no. A 11 : · P. exigua var. capsicr 
[invalidly published infraspecific taxon 
from China: identity doubtful , may refer 
to Plwma de.wrucriva var. diversispora 
(no. 9)1 
no. 12: P. f oveata 
[recorded in South America and Europe] 

no. 29: P. pro111bera11s (Appendix) 
[known from Europe and onh America I 
no. 27: P. lycopersici 
I common in Eurasia and Africa) 

no. 9: P. destructiva var. diversispora 
[first recognised in the etherlands. but 
probably also cl cwhcrc, sec above with 
Capsicum 011111111111 l 
no. 24: P. valerianel/ae 
[common in Europe] 

FUNGUS-HOST I DEX 

The A-numbers refer to the varieties of Phoma exig11a described in Contribution VI- I (Van der Aa 
ct al. . 200 I). The other numbers point to species and varieties treated in the descriptive part of this 
paper. Contribution Vl-2 (incl. Appendix]. 
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P. acetosellae (2) 

P. tm1chidicola ( I ) 
(teleom. D. arachidicola) 
P. argillacea (3) 
(tclcomorph D. applanata) 
P. arremisiicola ( 17) 

P. c11c11rbitacear11m (26) 
(teleomorph D. bryoniae) 

P. destmctiva var. diversispora (9) 

P. digiwlis ( I 0) 

P. exig11a var. exigua (A I ) 
· P. exigua var. ct,psici' (A I I ) 

(not valid: identity doubtful) 
P. exigua var. diversispora (AS) 

P. exigua var.Jorsythiae (A9) 

P. exigua var. hetemmorpha (A3) 

P. exigua ·var. inoxydabilis ' (A 10) 
(type lost: identity doubtful) 

P. exigua var. lilacis (A 7) 

P. exig,w var. linicola (A2) 

P. exigua var. noackiana (A6) 

P. exigua var. populi (A4) 

P. exigua var. vibumi (A8) 

P. f ovema ( 12) 

Rumex acetosella 
(Pol ygonaceae) 

Arachis hypogaea 
(Leguminosae) 

Rubus idaeus 
(Rosaceae) 

Arremisia spp. 
(Compositac) 

esp. C11c11mis sativus, C. melo, Cucur­
bita pepo, Citmllus vulgaris 

(Cucurbitaccac) 
Lycopersico11 escule11t11111 

(Solanaccae) 
Digitalis spp., e pecially D. pwpurea 

(Scrophulariaceae) 
plurivorous (esp. herbaceous plants) 
Capsicum an111111111 

(Solanaceae) 
Phaseolus vulgaris. Vigna 1111g11ic11lata 

(Legumino ae) 
Forsythia hybrids 

(Oleaceae) 
Nerium oleander, 
Vi11ca 111i11or 

(Apocynaccac) 
Vi11ca spp. esp. V. minor 

(Apocynaceae) 
Syri11ga 1111/garis 
Forsythia hybrid (occasionally) 

(Oleaceae) 
Unum 11sita1issi11111111 

(Linaceae) 
Phaseolus vu/garis 

(Leguminosac) 
Pop11/11s pp .. esp. P. nigra and 
P. (x) eura111erica11a 
Salix sp. (occasionally) 

(Salicaceae) 
Vi11m11111 spp. 
Lo11icera sp. (occasionally) 

(Caprifoliaceae) 
Chenopodi11111 quinoa 

(Chenopodiaceae) 
S0lan11111 111beros11111 

(Sol anaceae) 
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P. heliopsidis (22) 

P. laundoniae ( I I ) 

P. lig11/icola var. lig11licola (5a) 
(teleornorph D. ligulicola var. 
lig11licola) 

P. lig11licola var. inoxydabilis (5b) 
(te leorno rph D. lig11licola var. 
inoxydabilis 

P. lycopersici (27) 
(teleomorph D. lycopersici) 

P. macrostoma var. macrostoma (6a) 
P. macrostoma var. incolorata (6b) 
P. matteucciicola ( 15) 

P. medicaginis var. medicaginis (7a) 

P. medicaginis var. macrospora (7b) 

P. 11e111ophilae ( 18) 

P. nepeticola (4) 
(tclcomorph D. catariae) 

P. pinodella ( 13) 

P. polemo11ii (28: Appendix) 

P. pro111bera11s (29: Appendix) 

P. rhei (25) 

P. mdbeckiae ( 16) 

P. rumicicola (2 I) 

P. sambuci-11igrae ( 19) 

P. sojicola ( 14) 

Heliopsis pp., Ambrosia artemisiifolia 
(Compo itac) 

Primus persica 
(Rosaceae) 

Dendramhema-Grandiflorum hybrid 
( formerly known a e .g. Chrysa11-
1hem11111111orifoli11111 and C. i11di­
wm) 
(Compositae) 
Tanacet 11111 ( Ch ry.1·an 1he11111111/ Pyre­
th ru111) cinerariifoli11111. T. parthe-
11i111n. Zinnia violacea (elega11s) 

(Compositac) 
Lyc:opersicon esc11len111m 

(So lanaceae) 
plurivorous (esp. woody planls) 
plurivorous (esp. woody plants) 
Matte11c:cia struthiopteris. Dryopteris 
fl/ix-mas. Blec/11111111 spica/11 

(Po lypodiaccac) 
Medicago sariva 

(Leguminosae) 
Medicago sativa 

(Leguminosae) 
Nemophila insignis and N. a1omaria 

(Hydrophyllaccac) 
Nepeta cataria. Nepeta spp. 

(Labiatae) 
pluri vorous, with preference Legu­
minosae 
Polemoni11111 spp .• esp. P. cacrulewn 

(Po lcmoniaceae) 
Lyt:i 11111 halimif ol i11111 

(Solanaceae) 
Rheum spp. 

(Po lygonaccac) 
Rudbeckia spp .. esp. R. lacina 

(Composirnc) 
Rumex ob111sifoli11s 

(Polygonaccac) 
Samb11c11s nigra 

(Ca pri foliaccac) 
Glyci11e max 

(Leguminosae) 
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P. srrasseri (20) Menrlw spp. occasionally o ther Labia­
tae, viz. Monarda didyma and Srachys 
ofjicinalis 

P. rarda (23) 

P. releplrii (8) 

P. va/eria11ellae (24) 

(Labiatac) 
Coffea arabica 

(Rubiaceae) 
Sedum releplri11111 

(Crassulaceae) 
Valeria11ella /ocusra var. oleracea, 
Va/eria11a spp. 

(Valerianaceae) 

DESCRIPTIVE PART 

Char.icteristics based on study in culture. Species with a tclcomorph are also described 
in vivol. 

I. Phoma arachidicola Marasas, Pauer & Boerema - Figs. I. 30 

Tclcomorph: Didymella arac/ridicola (Khokhr.) Taber c:1 al. 

Phoma arac/ridicola Marasas. Pauer & Bocrcma. Phytophylactica 6 ( 1974) 200. 
Selected literature. Mara.~a~ et al. ( 1974). Taber et al. ( 1984). Noordeloo~ ct al. ( 1993). 

Descriprio11 in vitro 
A detailed description in vitro has been given in a provisional treatment dealing 

with Plwma species producing dcndritic crystals (Noordeloos et al.. 1993). Distinctive 
arc the white. fan- haped or plumose, dendritic crystals formed on 111a1t agar afte r 7 
days, consisting of pinodellalide A and B. The growth-rate on OA and MA is slow. up 
to 35 mm after 7 days. Thick-walled. brownish chlamydospores are produced. (sub-) 
globoseorellipsoidal, 5- 15 µm diam. Conidia 4- 14x 3- 5 µm. subglobo e to broadly 
e llipsoidal, Q = 1.5-2.1. mainly a eptate. on average 5- 7 x 3- 4 µm , 1-septateconidia 
on average 10- 12 x 4-5 µm (Marasas et a l. . 1974). 

Description in vivo (A rachis hypogaea) 
Pycnidia (on leaf blotches, scatte red, immersed in the necrotic tissue) subglobose, 

80-200 µm diam. The pycnidial cell walls are omewhat translucent. Conidia. in con­
trast with their being mainly aseptate occurrence in vit ro, predominantly I-septate. 
(7- )\2- 16(- 17.5) X (3-)4-5(- 6) µm. 

Pseudothecia (not always occurring: mostly on detached leaflets, scattered. im­
mersed in the necrotic tissue) subglobo e. sometimes short beaked. (60- )70-140 
(- 150) µm diam. Pscudothecial wall dark brown to blacki h brown. A c i cylindrical 
tocylindrical-clavatc. 37-58(-60)x 11 - 15(-17) ~un. Ascospores more or less biseriate 
in the ascus. e llipsoidal. septate in the middle. upper cell wider, constricted at the sep· 

I) for the type ~pecics Phom" e.rig11a Dc~m. sec Contribution~ VI- I (Van dcr Aa Cl al.. 200 I). 
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tum. ( 12.5- ) 13- 16 x 5- 6.5(- 7) µm (for detailed description and illustration. sec Puni­
thalingam. 1982b sub Didymosphaeria aracl,idicola). 

Ecology and distrib111io11. Widespread pathogen of peanut (Arachis hypogaea) in 
Africa, Asia, 1orth and South America: Net Blotch. Web Blotch or Leaf Blotch. The 
disease is characterised by diffuse tan-coloured specks or streaks on the leanet that 
merge to form circular. tan-coloured to dark brown blotches with greyish marg ins. A 
complete dis integration of the leaves is often the result. In Russia the anamorph has 
erroneously been referred 10 a Ascochyta adzamethica Shosh and Ascochyta arac/1idis 
Woron. (holotype LEV), synonyms respectively o f the plurivo rous Phoma exig11a 
Desm. var. e.xig11a (cf. Van der Aa et al., 200 I) and Phoma sorghina (Sacc.) Bocrcma 
et al.. (sect. Peyro11ellaea. Boerema. 1993). 

Represe111ative c11l111re. CBS 315.90 (ATIC 96181. PD 80/ I 190) ex Arachis hypo­
gaea (Lcguminosac). Zimbabwe. 

Note. The dendri tic crystals produced in pure culture. proved to be chemically iden­
tical to those found in cultures of Phoma pinodel/a (no. 13), sec Noordcloos ct al. 
( 1993). 

2. Phoma acetosellae (A. L. Sm. & Ramsb.) Aa & Boercma. comb. 1101•. - Fig. 2 

Phylln.uicra acerasel/ac A.L. Sm. & Ramsb .. Trans. Br. mycol. Soc. 4 ( 1912) 173 fba~ionym: 
holotypc on fading leaves of R11111e,X arerosella, Glangonner. Lanaekshire, Scotland. coll. D.A. Boyd. 
29 June 1912.BM). 

Description in vitro 
OA: growth-rate 25-30 mm afler 7 days (50- 55 mm after 14 days). irregular. wi th 

finely nocco c to woolly. white aerial mycelium; colony grey olivaceou to olivaccous. 
c it rinc near margin; reverse imilar. 

MA: growth-rate 20- 25 mm after 7 days (35- 40 mm after 14 days). irregular, with 
compact, finely tloccose to woolly. white aerial mycelium; colony white to olivaccous 
grey; reverse olivaceous black to leaden black. pale luteous near margin. 

CA: growth-rate 15- 20 mm after 7 days (20-35 mm after 14 days), irregular, with 
woolly. white to pale olivaccous grey aerial rnycel ium: colony white to pale olivaceous 
grey due to aerial mycclium. with salmon tinges due to exuding conidial mass; reverse 
s imilar. 

Pycnidia 90- 350 µm diam .. globose to subglobosc, solitary or confluent, glabrous 
or sparsely covered by mycclial hairs, with usually I (-2) papillate ostiolc(s). honey 
to c itrine. later olivaceou black: wall made up of 3-7 layers of cells, outer layer(s) 
pigmented; with rosy buff to salmon conidial exudate; scattered or in concentric zones. 
on the agar or submerged. as well as in aerial mycelium. Conidiogenous cells 5 - 13 x 
6 - 12 µrn. globosc to bottle shaped. Conidia aseptate. 6.5-11.5 x 2.5- 3(- 3.5) µm. av. 
8.2 x 2.7 µrn , Q = 2.5-4. 1. av. Q = 3.0, ellipsoidal 10 allan toid. u ually with small gut­
tules: some I -septate conidia. up to 13 x 5 µm. may occur. 

Chlamydospores absent. 
NaOH spot test: negative. 
C rystals absent. 

Ecology and distribution. In Europe Phoma acetosellae is a common fungus on 
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ageing leaves of R11111ex acetosella: Leaf Spot. Stem Necroses. The fungus is also 
recorded in North America (United States) and can probably be found everywhere the 
host occurs. For comparison with other Phoma-likc fungi de c ribcd from Rumex spp .. 
sec Bocrcma ct al., 1980. 

Representative mlture. CBS 631. 76 (PD 2000/13 14) ex R11111ex acetosella (Polygo­
naceae). France. 

3. Phoma argillacea (Brcs.) Aa & Bocrema, comb. 110v. - Fig. 3 

Telcomorph: Didyme/la appla11a1a (Niess!) Sacc. 

Phyllnsticta argillacea Bres .. Hcdwigia (1894) 206 [basionym: holotype on leaves of R11b11s 
idae11.f. near Kl\nigs1cin.coll . ~V. Krieger. 14Aug. 1893. in: Krieger, Fungi saxon. (1893) No. 1187. 
S: idem synrype. UJ. - Ascocl,yra argillacea (Bres.) Bond.-Monr.. Mater. micol. Obsled. Ro<s. 5 
(4) ( 1922) 21 (misappl ied). - Ascoc/ryu, argillacea (Brcs.) Grove. Br. Coclomyee1ci. I ( 1935) 313 
I misapplied] . 

Selected litPra1t1re (sub Oidyme//a app/a11a10I. Koch ( 193 1 ). Punithalingam ( 1982a). 

Descriptio11 i11 vitro 
OA: growth-rate 20- 35 mm after 7 days (50- 75 mm after 14 days). regular. with 

very spar e. velvety. white aerial mycclium: colony o livaccous buff/pale lutcous to 
citrinc/olivaccous: reverse similar. 

MA: growth-rate 15- 20 mm after 7 days (30-55 mm after 14 days). irregular due 
to recolonising sectors, with compact, finely floccose to woolly, whj1c to pale grey 
olivaccous aerial mycclium: colony greenish olivaccous to grey olivaceous, ochraceous 
near margin: reverse olivaceous to fu scous black. umber in centre, ochraceous near 
margin. 

CA: growth-rate 15- 25 mm after 7 days (40- 55 mm after 14 days), irregular due 
to recolonising ectors, with felty, white aerial mycelium: colony umber to olivaceous. 
fawn near margin; reverse dark brick to sepia in centre. 

Pycnidia 40- 320 µm diam .. globose to subglobose. soliiary or connuent, glabrous 
or sparsely covered by mycelial hai rs around ostiole, wi th I (- 3) non-papillate or papil­
late ostiole (s), ciLrine/sienna, later olivaceous black: walls made up of 3- 9 layers of 
cells. outer layer(s) pigmented: with buff to rosy buff conidial exudate; scattered, on 
the agar or ubmerged. Conidiogenous cells 4 - 7 x 4 - 7 µm, globo e to bottle shaped. 
Conidia aseptate, 4 - 7.5(- 13) x 2- 4 µm , av. 6.8 x 2.6 µm, Q = 1.9-3.8, av. Q = 2.6, 
e llipsoidal to allantoid, usually with small guttules; some I-septate conidia, up to 
13 x 4 µm. may occur. 

Chlamydosporcs absent. 
NaOH spot test: negative (on OA a pale reddi h, non- pecific colouring may devel­

op). 
Crystals absent. 

Description in vivo (R11b11s idaeus) 
Pycnidia (scatte red on stem lesions. throughout the summer and autumn, immersed 

in the cortex with erumpent ostioles, also scattered in necrotic lesions on leaves) sub­
globo e, up to 260 µm diam. Conidia similar to those in vitro, mainly aseptate. on 
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i nfected cone usually 5- 11 x 2- 4 µm. mostly shorter, 5- 8 x 3-4 µm on leaves. 
Pseudothecia (on grey patches on stems late in autumn. gregarious. subepidermal 

in the cortex with erumpent ostioles. usually intermingled with pycnidia) subglobo e. 
up 10 270 µm diam. Asci cylindrical to subclavate. (50- )60- 65(- 75) x 10 - 13(-15) 
~un. Ascospores almost biseriate in the a cus. obovoid to oblong. eptate in the middle. 
sometimes inequilateral. upper cell wider, constricted at the eptum. ( 12-) 13.5 - 16.5 
(- 18) x (5- )5.5 - 7 µm (for detailed descriptions and illustration cc Punithalingam, 
1982a and Corlett. 1974). 

Ecology and dis1rib111ion. A cosmopolitan pathogen of raspberry (Rubus idaeus). 
well-known under the teleomorphic name. but so far with an unnamed Phoma-ana­
morph. The disease is called Cane Blight or Spur Blight. but leaves may also be afTected. 
showing irregular or ·v· shaped leaf necroses. The basionym of the above propo ed 
anamorphic name was described from such leaf necroses on raspberry. The fungus is 
also recorded occasionally from other species o f Rulms. The misapplication in 
Ascochyra refer to a quite different species. A. idaei Oudem. 

Representative culture. CBS I 02634 (PD 75/248) ex Rulms idaeus (Rosaceae). the 
Netherlands; CBS 205.63 (PO 20005479) ex Rubus idaeus (Rosaceae), the Netherlands. 

4. Phoma nepeticola (Melnik) Dorenb. & de Gruytcr. comb. 11011. - Fig. 4 

Telcomorph: Ditlymella cmariae (Cooke & Ellis) Snee. 

AscocJ,ytn 11epe1ico/a Melnik. ovosti Sist. Nizsh. Ras t. ( 1968) 178 rbasionymJ. - Ascoclrylll 
nepellle ~.J. Marchal & Vcrpl .. Bull. Soc.r. Bot. Belg. 59 ( 1926/27) 23 lillcgitimntc Inter homonym. 
sec below). 

Ascoc/,y,a 11epe1ae Davis. Trans. Wisc. /\cad. Sci. 19. 2 ( 1919) 71 1: not Plroma nepe,ae Sousa 
da Camara. BohnAgric .. Lisb. 11. Ser. I (1936) 32 1• Plromopsis nepetae(SOu(a da C5mara)Sou(a 
d:1 Cam.tra. Agron. lusit. 11 ( 1949) 59). nor Phoma nepelae Brczhnc,•. Uchcn. Zap. lcningr. gos. 
Univ. Ser. biol. 7 ( 1939) 181 (i llegitimate later homonym: ;1grccs with Plroma leo1111ri Letendre. 
sect. Ple11odn11111s, sec Boercnrn et al., 1994). 

Description in vitro 
OA: growth-rate 40- 45 mm after 7 days (65-75 mm after 14 days), irregular due 

to recolonising sectors. with sparse, finely tlocco e, white to pale grey olivaceous aerial 
mycelium; colony greenish olivaceous/citrine to grey olivaccous. olivaceous buff near 
margin: reverse similar. 

MA: growth-rate 35-40 mm after 7 days (64-75 mm after 14 days). irregular due 
to recolonising sectors, with compact. finely tloccosc to woolly. whi te to pale grey 
olivaccous aerial mycclium; colony greenish olivaceous to grey olivaceou . ochraceou 
near margin; reverse olivaceous to fuscous black. umber in centre. ochraceous near 
margin. 

CA: growth-rate 30-35 mm after 7 day (40- 45 mm after 14 days). irregular due 
to recolonising sectors, wi th felty, white aerial myceli um: colony umber to olivaceous. 
fawn near margin: reverse dark brick to sepia in centre. 

Pycnidia 70- 240 µm diam., globose 10 subglobose, solitary or con fluent. glabrous 
or sparsely covered by mycelial hairs. with usually one non-papillate or slightly papil ­
late ostiole, honey 10 olivaceous. later olivaceous black; walls made up of 3-7(-9) 
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layer!. of cells. outer layer(s) pigmented: with buff to rosy buff conidial exudate; scat­
tered or in concentric zones. on the agar or submerged. Conidiogenous cells 7-9 x 4 -
9 µm. g lobo e to boule shaped. Conidia a eptate. (4-)5-7(-11.5) x 2.5-5 ~un, av. 
6.4 x 3.0 µm, Q = 1.4 - 3.9. av. Q = 2.2, subglobosc to e llip oidal, usually with small 
guttules. and I -septate. 9.5-14.5 x 2.5 - 5.0 µm. av. 12.3 x 3.6 ~un . Q = 2.5 - 4.6. av. 
Q = 3.5. e llip oidal to allantoid. usually with small guuules. 

Fresh i olate . staned from ingle and multi ascospores of Didyme/la carariae on 
dead tern of Nepera cmaria. also produced some pseudothecia intermingled with 
pycnidia in cultures on OA. They were similar in appearance 10 those on the host (sec 
description below). 

Chlamydo pores absent. 
NaOI I spot test: negative (on OA a pale reddish, non-speci fic colour may develop). 
Cry~tals absent. 

Note. In 4-week-old cultures the earliest pycnidia produced elongated/septate coni­
diogenous cells. resembling those of Pyrenochaeta . This phenomenon is well known 
in older cultures of Phoma spp. 

Des<:riptio11 in vivo (Nepeta cararia) 
Pycnidia (on leaf necro e and dry stems. ubcpidermal/semi-immersed, scauered) 

variable in d imensions, 80-200(-300) ~un diam .. depre sed g lobose with more or less 
papillatc ostiole. Pycnidial wall thin on leaves. thicker on stems. Conidia subcylindrical 
or sometimes slightly flexuous. mainly I -septate. 8- 15(- 17) x (2.5- )3- 4.5(- 5) µm. 

Pseudothecia (on dead stems. subepiclermal. sca11ered or c rowded) globose to sub­
globose, relatively small. 120- 200 µm diam. with papillate pore. Asci subclavate. 
(52-)76- 96 x ( 12.5- ) 13.5- 17.5(-20) µm. Ascospores biseriate. ellipsoidal, septate 
in the middle and with rounded to acute ends. con tricted at the scplllm. ( 13.5-)16-
18.5 x 5- 7(- 8) µm ( information additional 10 original description). 

Ecology and distrib111io11. A common pathogen of Nepera cararia, a medicinal herb 
(catmint) indigenous 10 the ea tern Mediterranean, but becoming naturalized through­
out Europe. and also known in Nonh America. The fungus is also recorded on other 
species of Nepera. and apparently widely distributed in Eurasia and onh America 
(Canada. USA). According 10 the ·Ascochyta monography" by Melnik ( 1977) the fun ­
gus should also affect other Labiatae. such as Leo1111rus cardiaca and M enrlw spp. 
This is quite plausible. but still needs 10 be confirmed by pathogenic il)• tests. Melnik 
Ii 1ed the anamorph under Ascochyra leo1111ri Ellis & Dearo .. as di tinct from Phoma 

/eo1111ri Letendre. treated under sect. Ple11odo11111s (Bocrcma Cl al., 1994: tc lcomorph 
Lepwsplweria slovacica Picb.). 

Represe11101ive culture. CBS 102635 (PD 77/113 1) ex Nepera cataria (Labiatae), 
the etherlands (leg. M.M .J. Dorenbosch. isolate from ascospores of Didymellu cara ­

riae) . 

Sa. Phoma ligulicola Bocrcma var. ligulicola - Fig. Sa 

Tclcomorph: Didymella lis11lirnla ( Boker c t al.) Arx var. lig11/icola. 

Phmno lig11ficola Boercm3. in: V3n dcr A3. Noordeloos & de Gruy1er. Stud. Mycol. 32 ( 1990) 
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Figs. 1-9. Conidia. I. Phnma amclridicola: 2. Plroma acetosellae: 3. Phoma argil/(lce": 4. Phomll 
neJJelicula: Sa. Pltu111a lig11/icola var. ligulicola: Sb. Pl,0111a lig11/icola var. inuxydabilis: 6;1. Phoma 
mc1cros1omll var. macrostoma: 6b. Phoma macrosroma var. incolorara: 7a. Phoma medicagi11is var. 
medicaginis: 7b. Phoma 111etlicagi11is var. macmspora: 8. Plrnma telephii: 9. Phomn destr11ctim 
var. diversispora. - Bar = 10 µm. 
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9. v:ir. lig11/ico/(I. - Ascoc/1y1a chryS(lll//rcmi F. Stevens. Bot. Gaz. 44 ( 1907) 246: not Phoma 
chrysamlremi Voglino. Malpighia 15 ( 1902) 332 [see below under P. lig11/ico/a var. i11oxydabilis ). 

Se/ccre<I li1cra111re. EPPO ( 1980a). Van dcr Aa ct al. ( 1990). 

Description in vitro 
OA: growth-rate 68- 72 mm after 7 days. regular 10 slightly irregular. with sparse 

to abundant. felted to noccose. white to pale olivaceous grey aerial mycelium: colony 
colourless/greenish olivaceous to dull green/olivaceous. often in a zonate paucm. more 
or less di colouring to sienna due to a diffusable pigment: reverse grey olivaceous to 
fawn -hazel or olivaceous grey. 

MA: growth-rate 48- 63 mm after 7 days, irregular. with fclty, pale olivaceous grey 
10 smoke grey aerial mycclium: colony grey olivaceous/dull green to olivaceous black, 
often in a zonate pauern. sometimes with a salmon shade due to conidial ma s, a dis­
colouring of the agar to pale lutcous due to a di ff usable pigment may occur: reverse 
similar. 

CA: growth-rate 68-72 mm after 7 day . irregular. with felted white to pale oliva­
ccous grey aerial rnycclium: colony zonate. olivaceous. agar staining s ienna to scarlet 
due to a di ff usable pigment: reverse similar. 

Pycnidia 80- 270 ~un diam., globose to subglobose, soli tary to connuent. glabrous 
or with mycelial outgrowths. wi th usually one, ometimes slightly papillatc ostiole; 
cit rine to honey. later olivaceous to olivaceous black: wall made up of 2- 7 layers of 
cells. outer layers pigmented: with safTron conidial exudate: on or in the agar. Conidio­
genous ct:11~ 3- 8 x 5- 8 ~11, globo e to boll le-shaped. Conidia mo tly aseptate. 3.5-
7.5 (- 12) x 2- 3(- 4) µm. av. 5.4 - 5.6 x 2.4 - 2.5 ~11 . Q = 1.5- 3.1, av. Q = 2.2-2.3. 
e ll ipsoidal to oblong_ with several small guttulcs: 1- cptatc conidia 9-15 x 3-5 ~un. 
av. 11 .3 - 3.5 ~n. Q = 2.5-4.5. av. Q = 3.3. but sometimes they arc distinctly la.rge. up 
to 23 x 8 µm (ascochytoid; quoted in the Addendum of sect. Heterospora. Boerema et 
al.. 1997). 

Pscudothccia not observed in vi tro. 
Chlamydospore absent. 
NaOH spot test: po itive on OA and MA: greenish. then red (E+ reaction). 
Crystals absent. 

Description in vivo (De11dm 11thema-Grandinorum hybrids) 
Pycnidia in blackened petals and in brownish black leaf blotches and stem le ion . 

subepidermal. aggregated or scattered of two sizes: mall. 72- 180 ~. in the petals. 
and larger, I I 1-325 ~11 , in the leaf and stem lesions, depres ed globose wilh one incon­
spicuous ostiole. Conidia mo tly irregular cylindrical-ellip oidal and extremely variable 
in dirncn ions, usually panly a eptate (10-40%). (6-)8.5- 13(- 22) x 2.5 - 8 ~. and 
panly I- or 2-septate (60- 90%). (9 - ) 13- 15.5(- 23) x (3- )4 - 5(- 6.5) µm (asco­
chytoid). The septation of the conidia should be related to the temperature. 

P eudothecia (occasionally found on old blackened leaf and stem lesions) sub­
globo ·e and more erumpent lhan pycnidia. 96- 224 µm diam. Asci cylindrical 10 s lightly 
narrowed near apex. (45- )50- 85(- 90) x (7- )8- 10(- 12) µm, 8-sporcd, irregularly 
biseriate. Ascospores 12 - 16 x 4 - 6(- 7) ~. ellipsoid or fusiform, approximately 
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medianly uniseptate, constricted at the septum, hyaline with gut1ules (for detai l and 
illustrations see Punithalingam. 1980). 

Ecology and distribwio11. A pecific pathogen of florists· chry anthemum. Oe11dra11-
1he111a-Grandiflorum hybrids (fonnerly known as e.g. Chrysa111he111um morifoli11111 and 
C. i11dicu111). At present. this pathogen occurs nearly everywhere the host is cultivated. 
The fungus seems to be indigenous to Japan. but wa first recorded in the south-eastern 
United States as the cau e of Chrysanthemum Ray (flower) Blight. It may atlack all 
plant part$. roots, stems. leaves and flowers. Cuttings arc particularly susceptible: hence 
the rapid world-wide spread of the fungus si nce the late 1940s. The sugge tion that 
the disease was present in Europe before the first observations were made in the United 
States. appeared to be due to confusion with a different teleomorph described in Italy 
(Mycosphaerella chryso111he111i (Tas i) Tomilin. see Walker & Baker. 1983) and the 
existence of a related fungus, occurring on various other wi ld and cultivated Compo­
si tae ldistingui hed as P. lig11/icola var. i11oxydobilis Boerema. listed below. e.g. charac­
terised by the absence of antibiotic E, slower growth and frequent production of the 
teleomorph in vi tro]. 

Represe111a1ive c11/111res. CBS 137.96 (PD 84n5) ex De11dra111he111a (Ch1ysa111he-
111u111) morifolium (Compo itae). the Ne1herland~. 

Sb. Phoma ligulicola var. inoxydabilis Bocrema - Fig. Sb 

Tclcomorph: Didymella lil!t1lico/11 var. i11oxydobilis 13oercma 

Pltnma /ig11/ico/a var. i11oxy,labili~ Bocrcm:i, in: Van der Aa. oordcloos & de Gruyter. Stud. 
Mycol. 32 ( 1990) 10. 

Pltoma cltrysantltemiVogli no. Malpighia 15 (1902) 332 ( 19<ll J (type in TO agrees with P. lig11li­
colal. - Pltomopsis chrpa111/11.'111i (Voglino) Costa & Sou~a da Camarn. Por1. /\eta biol. Ser. B. 
Sist. (ecol.. hiogcogr .. p:ilcontol.) 3 ( 1952) 301 (misapplied!. 

Description in vi1ro 
OA: growth-rate 45-50 mm after 7 days. slightly irregular, with floccose. white 

aerial mycelium; colony grey olivaccous 10 dull green: reverse greenish olivaccou / 
olivaceous to dull green/olivaceous black in centre. 

MA: growth-rate 35- 40 mm after 7 day . irregular. with woolly. white to pale oliva­
ceous grey aerial mycelium: colony (pale) olivaceous grey to grey olivaceous, buff 
near margin: revcr e olivaceous black, dull green near margin. 

CA: growth-rate 45- 50 mm after 7 days, irregul ar. with noccose. white to pale 
olivaccous grey aerial mycelium: colony dull green, buff near margin. olivaceous black 

centre: reverse similar. 
Pyenidia 90- 400 µm diam .. globose to subglobose. solitary or confluent. glabrous 

or with mycelial outgrowths. with 1-3 papillate ostiole( ). citrine/honey. later oliva­
ceous to olivaceous black: walls made up of 2- 6 layers of cells. outer layer(s) pig­
mented: with off-white 10 buff exuded coni<lial ma ses: scattered. both on and in the 
agar a well as in aerial mycelium. Conidiogenous cells 4-9 x 4- 9 µm. globose to 
bottle shaped. Conidia mainly aseptate. (3.5- )5- 8(- 13.5) x 2-3(-4) µm. av. 6.4 x 

2.6 µm. Q = 1.3- 3.7. av. Q = 2.5. elli psoidal 10 allan1oid. with several small gu11ule!>: 
I -septate conidia up to 15 x 5 ~m,. 
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Pscudothccia with similar dimensions develop. intenningled with the pycnidia. Their 
characteristics agree with those of Didymella ligulico/a in vivo (sec Sa; asci mostly 
60-65 x 5.5-7 µm. ascospores two-celled. 13.5- 16.5 x 5.5- 7 µm). 

Chlamydo pores ab ent. 
NaOH spot test: negative. 
Crystals ab ent. 

£c:ology lllld disrrib11rio11. This fungu has been found in Europe and Australia, but 
probably also occurs e lsewhere on wild and cultivated Compositae. The various isolate 
studied were obtained from Ta11aceru111 (Chrysa111he11111111/ Pyrethrum) d11erariifoli11111, 
fevcrfew. Ta11ace111m (Cht)'Sa111he11111m/Pyrerhru111) parrhe11i11111 and zinnia, Zinnia 
violacea ( elega11s). ln fre h cultures on agar media it produces both the an a morph and 
tc leomorph. which morphologically agree with those of Phoma/Didymel/a lig11licola. 
However, apart from the frequent production of the tclcomorph in vitro, it differs by 
the absence of antibiotic E (therefore. no discolouration with addition of a drop of 

1a0H. no oxidation-reaction: hence 'i11oxydabilis'), a slower growth-rate. no produc­
tion of a diffusable pigment, and less conidial variability. It is plausible that Phoma 
rl11y.w111hemi Voglino. described in Ita ly. refers to this variety and not to var. ligulico/a 
which reached Europe only in the late 1940 . 

Represemarive c11/111re. CBS 425.90 (PD 81/520) ex Ta11ac:e111m (CJ11ysa111he11111111/ 
Pyrerhrum) parthe11i11111 (Compositae). the I ethcrlands. 

6a. Phoma macrostoma Mont. var. macros toma - Fig. 6a 

Plroma 111acros10111a Mont.. Annb Sci. nat. (Bot.) 111. 11 ( 1849) 52. var. macmstoma [:is 
·111acmstnm11111· 1. 

Plryllo~ticu, bPrberis R:ibcnh .. Klotzschii Herb. Mycol. [Ed. Rabcnh.] I ( 1853) No. 1865 [cf. 
isotyp,:. L. B ]. 

Plro111aphyllos1ic1ioides Desm .. Pl . crypt. Fr:incc II [ed. 3) Fasc. 14 ( 1859) o. 694. 
Phyllnsticta alcides Sacc .. Michcti:i I (2) (1878) 135 [holotypc not av:ii lablc in PAD; cf. ~cc­

ondary collection in: Krieger. Fungi saxon No. 1882. U]. 
Phyllosticta lr1111111li Sacc. & Spcg .. Michclia I (2) ( 1878) 1-W l c f. description and isol. from 

~imi lar fresh collecrionJ. 
Phyllos1ic1<1 mbi11iae Sacc .. Michc lia I (2) ( 1878) 146 [cf. lectotypc. PAD]. 
Plr1·llos1icw chioll(111thi Thum .. Micoth. univ. Ccnl. 15 (1879) No. 1489 [cf. isotype. B. L]. 
Phyllos1ic1a al11ige11a Thum .. Medwigia 19 ( 1880) 180 [cf. description and secondary collection I. 
Phyllnsticw pterocaryae Thum .. Hedwigia 19 (1880) 181 [cf. isotypc. B. PRCI. 
Phoma pomi Schul1.er & Sacc .. Hcdwigia 23 ( ISM) 109: not Pl,01110 pomi Pass .. Alli Accad. 

n:u:. Lincei Re [Cl. Sci. fh. mal. nat.J 4 (2) (1888) 96 l=A.ftemmrlla mali (Briard) Boerema (Boerema 
& Dorenbosch. 1965)1. 

Phylltwirta a111ara111hi Ellis & Kellem, .. J. Mycol. I (1885) 4 [cfholutypc. NY]. 
Plrrllosticta spaerltia,ra Allcsch. & Syd .. Hcdwigia 36 ( 1897) 160 [cf holotype. M 1. 
Pl,yllosticta mespili,w Montemart. ex Briosi & Cavara. Funghi parass. Fasc. 12 ( 1897) No. 298 

[cf. isotype. BR]. 
Phyllosticta camgmwr Syd .. Hcdwigia 38 ( 1899) 134 Jcf. isotype. B. SJ. 
Phyllosticta cercocarpi Syd .. Hedwigia 38 ( 1899) 135 [cf. isotype. B. SJ. 
l'ltyllosticra /11111111li11a Sacc. & Syd .. in: Allc~cher. Rabcnh. Krypt . Flora [ed. 21. Pil1.e 6 JLief. 

641 ( 1899) 347 [vol. dated· 1901 ·1. - Phyllos1ic1a japonica Fautrey. Revue mycol. 13 ( 1891 ) 9: 
not Plryllosticw japo11ica Thiim .. lnstituto Coimbra 28 ~ub Contr. Fl. myc. Lusit. rtl n 47 (1881 
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[' 1880 c 188 1 'J): quo1cd in Hcdwigia 2 1 (1882) 27- 28 [cf. i~otype. BJ. 
Phyllosricta sC1xifragicola Brunaud. in: Sacc. & Syd., Syllogc Fung. 14 ( 1899) 853 (description 

fits exactly with Phyl/osricra saxifragae Brunaud. listed as synonym by Bocrcma & Dorcnbosch. 
1970). 

Phyllosticra cydo11iico/a Henn., Hedwigia 4 1 ( 1902) 158 (as ·cydo11iaeco/a' J; illegi1im:11c homo­
nym of Phyllosricw cydo11iico/a Alie ch .. Hedwigia 36 (1897) 158 (as ·cydo11iaecola' ] lcf. holotypc. 
OJ. 

Phyllnsricra ba11hi11icala Henn .. Hedwigia 41 ( 1902) 306 (cf. holotypc. B and isotypc. S(. 
Phyllosricw a/11ipmla Oudcrn .. Ned. Kruidk. Archf lll. 2 (1904) 1114 (cf holotypc. L]. 
Phyllosricta gross11/ariae var. ribis-r11bri D. Snee .. Mycoth. ital. ( 1905) 10. 1683 (nomcn nudum J 

(cf. isotypc. LI. 
Phyllosricra /11p11/i11a Kabat & Bubak. in: Oub:lk & Kab:\t. (h. Dot. Z. 55 (1905) 77 (cf. descrip­

tion and similar collection]. 
Phyllosticta pemiciosa Kabat & Bubak. Hcdwigia 44 ( 1905) 350. - Phyllosricra ap(llel/a var. 

pemiciosa (Kab:lt & Bub:lk) Cif .. Annis mycol. 20 (1922) 36 (cf. isotype. OJ. 
Phyllosricta celtitlimla Bubak & Kab:\t. Anni~ rnycol. 5 (1907) 42 (cf. dc~criptionJ. 
Phyllosricra adeloica Speg .. Revista Mus. La Plata 25 ( 1908) 32 (cf. (holo?) type. S: no material 

available in LPSJ. 
Phyllosricta ll/Jiclllis Davb. Trans. Wisc. Acad. Sci. 16 (1909) 761 (cf. dc~cription and simil:1r 

collec1ion]. 
Phyllosricra helgrade11sis Bub6k & Ranoj .. Anlls mycol. 8 (1910) 381 [cf. holotypc. SJ 
Phyllosricra ra/ae Spcg .. An. Mus. nae. His. nat. 8 . Aires Ill. 20 ( 1910) 340 (cf. holo1ype. LPSJ. 
Phyllosricra ribiseda Bub:\k & Knb:lt. Hedwigin 50 (1911 ) 39 (cf. iso1ypc. B. PRCI. 
Phyllosricta spiraeae-slllicifo/iae Kabat & Bublik. Hcdwigia 50 ( 191 I) 39 [cf. i~olypc. 8 . PRC). 
Phyllosricw serebria11ikowii Bub:tk. Hcdwigia 52 ( 1912) 265 (c f. isotype. B. L). 
Phyllosricra gms.mlariae f. rubri Cif .. Annis mycol. 20 ( 1922) 39 [~omc1ime$ ci1ed as var. m bril 

(cf. dc~crip1ion and illus1ra1ionJ. 
Phyllosricra a11g11/ara Wenzl. Phytop:11h. Z. 9 ( 1936) 349 (cf. descrip1ion and secondary collcc1ion 

confirmed in vi1ro. CBS 300.39]. 
Phyllosricra physocarpi H.C. Greene, Amer. Midi. Na1. 4 1 (1949) 737 (cf. descrip1ion and sec­

ondar>' collec tion confirmed in vi1ro(. 
Phyllostic·ta betulicofo Ccjp in: Ccjp. Dolcj~ & Zavrcl. Zpravy. Vlasti v. UMavu v. Olomouci. 

Cislo 143 ( 1969) 3: not Phyllosricra berulicola Vasyng. in: Byzovn c1 al .. Fl. spor. Ras1. Kazakh, 1. 
5. I ( 1967) 59 1= Asreromella sp.J [cf. holotypc. PRC]. 

For other synonym see Boerema & Dorenbosch ( 1970. 1973) and Boerema ( 1976). 
It inc ludes 8 other combinations in Plroma and also 8 in Phyllo.wicw. 

The synonyms in Phyllos1icw listed above. will be treated in detail by Van der Aa 
in a revision of all species described in the genus Phyllos1icta Pers. s. I. 

Descrip1io11 in vi1ro 
OA: growth-rate 45- 60 mm after 7 days. regular. with or without spar e, finely 

floccose white 10 pale olivaceous grey aerial mycelium; colony peach/sienna to red/ 
blood colour or dark vinaceou . due 10 a pigment in the hyphae; reverse similar. 

MA: growLh-rate 45- 55 mm after 7 days, regular 10 slightly irregular, with (coarsely) 
floccosc, white to pale olivaceous grey aerial mycelium: colony primro e to pale lute­
ous. peach/sienna to blood colour in centre: reverse similar. 

CA: growth-rate 45 - 50 mm after 7 days. regular to s lightly irregular, with (. parse) 
floccose. white to pale olivaceous grey aerial rnyceliurn: colony rosy vinaceous to vina­
ccous; reverse similar, brown vinaccous in centre. 

Pycnidia 80- 300 µm diam., globose 10 irregular. solitary or confluent. g labrous, 
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with I or2 non-papillate or papillate. relative ly wide ostiole(s) (20- 45 µm diam.), some­
times with an e longated neck in a later stage, ci trine/honey, later olivaceous/sienna 
to oli vaceous b lack; walls made up of 2-5 layers of cells. outer layer(s) pigmented: 
with salmon to flesh conidial exudate; scattered, bOLh on and in the agar. Conidiogenous 
cells 4-12 x 4-9 µm. g lobose to boule shaped. Conidia aseptate, (4-)5- 8(- 11 ) x 2-
3(-4) µm. av. 6.5 x 2.6 µm. Q = 1.7- 3.2. av. Q = 2.4. variable in shape. subglobo e. 
ellip oidal to oblong. or allantoid. usua lly with small guttulcs: I (- 3)-scptate conidia 
8.5-14 X 2 .5- 4 µIll . 

The fungus is characte rised by a dull red-violet pigment in the cytopla m and gut­
tulcs of' the hyphal cells. 

Chlamydospores absent. 
aOH spot test: on OA a reddish to purplish colour may appear. 

Cry~tal:. absent. 

Ecology a11d dis1rib111io11. A co mopolitan plurivorou. weak- and wound parasite, 
especially common on woody members of the Rosaccae. Its epithet refers to the relative 
large ostioles of the pycnidia. The characteristic red-violet pigment in the hyphae may 
disappear. see var. i11colorata. listed below. As opportunistic parasite of woody plant 
the fungus often occurs on lesions caused by other pathogens. Its pycnidia may intermix 
with conidiophorcs o f hyphomycetes, such as Spi/ocaea pomi Fr.: Fr. (anamorph of 
apple scab: sec Stadelmann & Schwinn, 1982) and Cercospora 111icrosora Sacc. (Leaf­
and Shoot Spot of lime trees: the mixed occurrence described as Pyre11ochaeta 
p11besce11s Rostr., sec Locrakker, 1986). 

Represe111a1ive culture. CBS 529.66 (PD 2000/4248) ex Ma/us pumila (Rosaceae). 
the etherlands. 

6b. Phoma macrostoma var. incolorata (A.S. Horne) Boerema & Dorenb. - Fig. 6b 

Plt"11w 111acmftm11a var. inco/orara (A. S. Home) 13ocrema & Dorenb .. Persoonia 6 ( I) ( 1970) 
55 [ai, '111l/crostu11111111 var. incolomw· J. - Polyope11s p11rp11re11s var. i11colora111s A.S. Home. J. 
Bot .. Lond. 58 ( 1920) 240. 

Polyopeus p11rp11re11s var. la1irostra111s A.S. Home. J. Bot .. Lond. 58 (1920) 240. 
Polyope11s p11rp11re11s var. 11igriro.,1rm11s A. S. Home. J. Bot .. Lond. 58 ( 1920) 240. 

Description in vitm 
The general characters of this variety in vitro are similar 10 those of Phoma 1110,m­

sroma var.11wcros1011w. The differentiation in vitro is based on the absence of the red­
violet pigment in the cytoplasm and guttulcs of the hyphal cells. As a result. the colony 
on OA is colourless. However, pa le grey olivaceous / dull green sector in a stellate 
pattern may occur. The conidial exudate is white to buff/rosy buff. The aOH spot 
test is negative. On MA the colony is primrose/olivaceous buff. often wi th pale honey 
olivaceous sectors. On CA the general colony colour is colourless 10 pale greenish o liva­
ceous/olivaceous in a stellace paue rn. 

Ecology and distrib111io11. This cultural variety often occurs as a colourles sector 
(saltant) in the red-violet coloured colonies of the type variety. The absence of pigment 
should be associated with a lower production of cholesterol (Rajak & Rai , 1983). In 
nature var. i11colorata appears 10 be less common than var. macmstoma. but it is also 
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ubiquitous on woody plants, incidenial on herbaceous substrates and cosmopol i1an. It 
is . ometimes confused with Phoma exig11a De m. var. exig11a (Contr. V I- I no. I) and 
Phoma pomorum Thllm. var. pomurum (~cct. Peyronel/aea. Bocrcma. 1993). 

Representative c11/t11re. CBS I 09173 (PD 83/908) ex Ma/11.t syfresrris (Ro accac). 
the Netherlands. 

7a. Phoma medicaginis Malbr. & Roum. var. mcdicaginis - Fig. 7a 

Phoma mt!dicogi11i, Mall>r. & Roum. :1pud Roumcgu~rc. Fungi gall. ex\. Cent. 37 (1886) :-lo. 
3675 and Revue mycol. 8 ( 1886) 91. var. med1cag111i.,. 

Pho11u1111edi<'(lf:i11is var. 111edicogi111 d . 1111c,n.11wm Ro,,ncr. Phytopalh. Z. 63 ( 1968) 1191 norncn 
nudum). 

Phoma c11.,c111ae Ncgni & Verona. Mycopath. Mycol. appl. :io ( 1966) :l08. 
Pho111a jarm1me Shrccrn .. Indian. Mycol. Pl. Path. 8 ( 1978) 220-221. 
Selec1e,l li1era111re. Rossncr ( 1968). Bocrcma ct al. ( 1993). Noordeloos c1 al . ( 1993). 

Description in vitro 
A deiailcd description of morphology in vitro has been given i n a provisional treat­

ment dealing with Phoma species producing dendritic crystals (1 oordcloos ct al..1993). 
Distinctive arc the white. bryoid. dendritic crystal • consi ting of brcfcldin A. produced 
on malt agar after 7 days. Chlamydospores are occasionally produced in old cultures. 
The growth-rate on OA and MA i modcr • .11c. 35- 45 mm after 7 day . Conidia are 
unicellular. rarely I -septate. 5-7(-12.5) x 1.5- 4 µm. ubcylindrical. Q = 1.5- 3.5. The 
type variety of P. medicaginis docs not produce any septate conidia in vivo. At low 
temperatures this ab cnce of cptatc conidia is the most conspicuous character dis­
tinguishing i t from var. macrospom (no. 7b). which may produce 10- 63% relatively 
large septate conidia in winter (Rossner. 1968). Both varieties also differ in patho­
gcnici ty. 

Ecology and distrib111io11. T he type variety of P. medicaginis is a CO!)mopolitan seed­
borne pathogen of luccrnc. Medicago sati,,a: 13lack Stem Di sea c. Mowever. this di. ease 
is also caused by the more pathogenic P. 111edicagi11is var. macrospora Bocrema. Pieters 
& 1 lamers (no. 7b). which can not be distinguished from var. 111edicagi11is on agar 
media at room temperature. 

Plwma ml'dicaginis var. 111edicagi11is may abo auack other Leguminosae such as 
yellow trefoi l. Medicago /11p11/i11a and sweet clover~. Melilo111s spp. The fungus has 
also been repeatedly isolated from non-leguminous plants (e.g. under the synonyms 
P. c11sc11tae and P. j(l(ropae). 

Represe11tatil'e c11/t11re. CBS 533.66 (PD 66/370. ATCC 16929) ex Medic-ago smfra 
(Leguminosae). the 1cthcrlands. 

Note. What was formerly classified as P. 111edicagi11is var. pi11odella is now regarded 
as a distinct pccie : />/wma pi11odel/a (L. K. Jones) M organ-Jone!> & K . 8 . Burch. sec 
no. 13 (supported by chemical study of the dendritic crystals in pure culture . sec 
Noordeloos et al.. 1993). 

7b. Phoma medicaginis var. macrospora Bocrema. Pieters & I lamers - Fig. 7b 
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Pho11w 111edic:agi11is var. macrospora Boercma, Pieters & Hamcn.. c1h. J. Pl. Path. 99. Suppl. 
I (1993) 19. - Pho111<1 lwrbaru111 f.111edicagi1111111 Westend. ex Fuckcl. Jb. na~sau. Ver. Naturk. 23 
I= Symb. mycol.l ( 1870) 134 [' 1869 und 1870'1 (lbtcd by Saccardo. Sylloge Fung. 3 ( 1884) 133 
a~ ·f. mt'dicagi111s Fuck.'). - Phoma herbarum f . 111edicagi1111111 Wcstcnd .. Fungi curop. cxs./ 
Klotzschii Herb. mycol. Coni. (Ed. Rabenh.). Cent. 5 ( 1862) No. 455b [in phytop,llhological li1cra-
1urc o ften cited as · P. he rim rum var. 111ediragi11i.t' ). 

Phoma 111edica11i11is var. 111edicagi11is f. macmspora H. Rossncr. Phy1op:11h. Z. 63 ( 1968) 119 
(nomcn nuduml. 

A~cochyw imperfecta Peck. . Y. St. Mus. Bull. [Bull . N. Y. St. Mu~.11 57 ( 1912) 21. 
Selected li1era111re. Ro sncr ( 1968). Bocrcma ct al. ( 1993). 

Characterisrics in vitro 
On agar media at room temperature the mainly aseptatc conidia of P. 111edicagi11is 

var. macrospora are not essentially larger then those of the type variety 111edicagi11is. 
The varietal epi thet macrospora refers to the relat ively large 1-3-septate conidia (up 
to 28 x 6 µm: ·ascochytoid' as in ect. Heterospora: Bocrema et al., 1997), which may 
be produced in large quanti tic (up to 63 %) at low temperatures, i.e. under winter 
conditions (Rossner. 1968). At low temperatures the type variety usually only produces 
the smaller aseptate conidia. These d ifferences in conidial dimensions and septation 
at low temperature arc also associated with differences in palhogenicity (see below). 

Ecology and disrribmion. Phoma medicaginis var. macrospora appear to be a 
relatively trong pathogen of lueeme, Medicago sariva. its principal host. It commonly 
occurs in Eurasia. but is particularly widely distributed in No11h America (United States 
and Canada): Spring Black Stem of a lfalfa (lucernc). The variety probably origi nates 
from the cold mountainou~ regions in South-West Asia. The fac1 that only cold-resistant 
varieties or lucerne (blue alfalfa) are generally grown in Nonh America may explain 
why var. macrospom appears to be o widely distributed in Nonh America. 

Represe111arive culture. C BS I 12.53 (PD 200 I 0849) ex Medicago smiva (Legu­
mino ae). USA. 

Nute. The conidial variability of this fungus indicates that temperature may have 
been one of the factors involved in the evolutionary differentiation within the genus 
Phoma. as repre ented by the pre cnt sections Phoma, Phyllosticroides and Hetero­
spora. 

8. Phoma telephii (Vestergr.) Kesteren - Fig. 8 

Phoma 1elephii (Vcstcrgr.) KcMcrcn. 1c1h. J. Pl. Pa1h. 78 ( 1972) 117. - Ascochyra rclephii 
Vestergr .. Ofvers. K. VctensAkad. Ft!rh. 54 ( 1897) 4 1. 

Ascochytn sedi-p11rp11rt'i Ro1hers, Zashchi1a Rast. 6 ( 1929) 263 [cf. Melnik. 19771. 
Phoma 111bifict1 Kc,,tcrcn. Gcwasbe~chcrming 2 ( 1971 ) 74. 
Selected li1era111re. Van Kcs tcren (1972). 

Description in vitro 
OA: g rowth-rate 40- 53 mm after 7 days. regular. with sparse felly. (pale) olivaceous 

grey aerial mycelium; colony greenish olivaceous/grcy o livaccous to olivaccous. o liva­
ccous buff to citrine near margin: reverse similar. 

MA: growth-rate 35- 44 mm afte r 7 days. regular to slightly irregular. with woolly 
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10 floccose, while to olivaccou grey aerial mycelium: colony grey olivaveous/oliva­
ceous grey to olivaceous, citrine near margin: reverse olivaceous 10 olivaceous black. 
buff to ciLrine near margin. 

CA: growLh-rate 40-45 mm after 7 days, regular to slightly irregular. with white 
to olivaceous grey aerial mycelium: colony colourle s 10 grey olivaceous/olivaceous 
grey. (rosy) buff near margin: reverse dull green to olivaceous/olivaceous black. partly 
cinnamon. (rosy) buff near margi n. 

Pycnidia 50-350 µm diam .. globose/subglobo e to irregular. soliLary or confluent. 
g labrou or with short mycclial outgrowLhs. with I (-2) sometimes papi II ate ostiole( ). 
ci trine/honey. later o livaceous to olivaccous black; walls made up of 3- 10 layers of 
cells. outer layer(s) pigmented: with while to almon exuded conidial masses: scattered. 
both on and in the agar as well as in aerial mycelium. Conidiogcnous cell 5-14 x 5-
8 µm. g lobo c 10 bottle shaped. Conidia mainly aseptate, (3.5-)5-7(-9.5) x 2.5-3.5 
µm. av. 6.5 x 3.0 µm, Q = 1.2- 3.4, av. Q = 2.2. ellipsoidal 10 allantoid. with everal 
small, cattered guuules: l -sep1a1e conidia 6.5- 13.5 x 3- 4.5 µm. av. 8.9 x 3.5 µm. 
Q = 1.8-3.6. av. Q = 2.6. 

Chlamydo pores absent. 
NaOH spo1 test: negative. 
Crys1als absent. 

Ecology and distribwio11. A common pathogen of the various species of Sed11111 indig­
enous 10 Europe. The fungus cau cs sunken purple spols on s1ems and leaves: Purple 
Blo1ch Disease. The perennial plants may suffer seriou ly from 1his disea. e. 

Representative c11/t11re. CBS 1091 75 (PD 79/524) ex Scd11111 spectabile (Cra sula­
ceae), 1he Netherland . 

9. Phoma dcstructiva var. divcrsispora de Gruy1er & Boerema, 1•w: 11m: - Fig. 9 

Coloniac Phumae ,Jestmctime ~imilcs ~ell prncter conidia continua. 4- 7(- 9) x 1.5- 2.5(- 3) 
µm c1iam conidia uniseptata. 8.5- 11.5 >< 2 - 3.5 µm. producunt. 

Typus: CDS 162.78 (cxsiccmus in Herb. CBS). isola1u~ c maculis folioru111 lycopersici esc11/c1111 
in ca lidariis cuhi in Nccrlundia a M.M.J. Dorcnbosch. Sept. 1977. 

Description i11 vitro 
OA: grow1h-ra1e 46- 5 1 mm after 7 days, regular, wi1h (finely) flocco e, olivaccous 

grey aeria.1 mycclium: colony dull green in centre. reverse similar. 
MA: grow1h-rate 52 - 53 mm afler 7 days. regular 10 somewha1 irregular. wi1h com­

pac1 woolly, pale olivaceous grey aerial mycelium: colony dull green, colourless 
patche may occur; rever e dull green to o livaceous buff near margin. leaden grey to 
o livaceou black in centre. 

CA: grow1h-ra1e 42- 48 mm afler 7 days, regular 10 somewhat irregular. wi1h grey 
olivaceous 10 o li vaceous grey aerial mycelium; colony dull green: reverse dull green 
wi1h leaden grey 10 olivaceous black in cenlre. 

Pycnidia 90-260 i.un. globose to irregular. soli1ary orconfluenl, g labrous. with 1-
3 papillate ostiole(s). honey/citrine 10 olivaccous. la1erolivaceous black; walls made 
up of 2- 4 layers of cells, omer layer(s) pigmented; wi1h rosy buff 10 rosy vinaceous 
conidial exudate; abundan1, scattered or obviously concelllrically zoned, bo1h on and 
in 1he agar, and in aerial mycelium. Conidiogenous cells 4 - 8 x 4- 11 µm, g lobose 10 



De Gruycer. Boerema & Van der Aa: Co11trilmtimu Phnma VJ/1-2 29 

bottle-shaped. Conidia mainly a eptate. 4- 7(- 9) x 1.5- 2.5 (-3) µm, av. 5.8 x 2.2 µm. 
Q = 2.2-3.8, av. Q = 2.7, ubglobose 10 ellip oidal. or allantoid. with several distincl 
guttule : a number of larger 1 • eptale conidia are always produced, 8.5-11 .5 x 2- 3.5 
µm. 

Chlamydospore absent. 
NaOH spot test: negative. 
Crystal absent. 

Ecology and distribution. This newly recogni ed variety of Pltoma destructiva 
Plowr. 2 demonstrate the close relationship between sections Pltoma and Phyllostictoi­
des. Typical i olates of P. destructiva var. destructiva [ frui t rot and foliar lesions of 
tomato and pepper (paprika) : apparen1ly common in (sub-)tropical reg.ions and probably 
of American origin) produce pycnidia with only aseptate conidia and therefore must 
be classified in sect. Phoma. A lthough si milar in cultural characters, isolates of P. des­
tructiva var. diversispora always produce in addition to aseptate conidia a number of 
somewhat larger. I -septate conidia, characteristic of sect. Plty/lostictioides. The sub­
specific clasl.ification is supported by AFLP studies (Abeln et al.. 2002). The type­
strain of P. destructive, var. diversispora, CBS 162.78, was genetically different from 
two typical strain. of var. destrnctiva. CBS 378. 73 and CBS 133.93. but they all clearly 
belonged 10 one cluster. 

Since 1977 var. diversispora ha been frequently recorded on tomato crops in glass­
houses in the ctherland (comp. Boerema & van Kesteren. 1980). It cau es lighr brown 
necrosc on leaves, leaf stalk and terns. with dark pycnidia often in concentric rings: 
Necrotic Spot. It may al o cause Fruit Rot. 

Represe11u11fre c11/t11re. CBS 162.78 (PD 77n25) ex Lycopersico11 esc11/e11tu111 (Sola­
naceae). lhe ctherlands. 

10. Phoma digitalis Boerema - Fig. 10 

Phoma digita/iJ Bocrcma. in: Bocrcma & Dorcnb .. Ven.I. Mcded. plziektenk. Dienst Wageningcn 
153 (Jaarb. 1978) ( 1979) 191-201. - AJcochyta 11101/eriaua G. Winter. Bohn Soc. broccriana 1883 
[=Coner. Fl. mycol. Lusic. VJ (1884) 26: 1101 Plwma 11101/eriana (Thlim.) Sacc .. Syllogc Fung. 3 
(188~) 110 I• Cewlrospom 111olleria11a (Thurn.) Peer.]. 

Selected literat11re. Boerema & Dorcnbosch ( 1979). 

Description in vitro 
OA: growth-rate 45- 50 mm after 7 days, regular. with finely f1occosc, white aerial 

mycelium; colony colourless to (rosy) buff. or dull green to olivaccous; rever e similar. 
MA : growth-rate 35-40 mm after 7 days, regular. with finely floccose to finely 

woolly, white 10 pale ol ivaceous grey aerial mycelium; colony colourless to ro y buff. 
or pale olivaceous grey to dull green: reverse apricot to saffron, dull green to hazel / 
olivaceou in centre, salmon near margin. 

CA: growth-rate 40- 45 mm after 7 days. regular. with finely floccose ro finely wool-

2) Plro11ullle1truc1iva Plowr .. Gdnr · Chron. 11 I New Series). 16 (188 1) 621. - Dipto,Ji,w destrnr­
til'(I (Plowr.) Petr .. Annis mycol. IO ( 1921) 19 [misnpplied]: syn. P/ryllosticta lycopersici Peck. 
Bull. 1. Y. Sc. Mus. nae. Hise. 40 ( 1887) 55. For dccailcd dcscripcion and hiscory sec Morgan­
Jonc~ & Burch ( 1988b). 
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ly, white to pale olivaceous grey aerial mycelium: colony white 10 rosy buff. or (pale) 
o livaceous grey to dull green: reverse saffron 10 ochraceous. ful vous to olivaceou in 
centre. 

Pycnidia relatively small, 40-120 µm diam., g lobose/subglobose to irregular. soli­
tary or confluent , glabrous. with usually one indistinct. non-papillate o r papillate osti­
o le. citrinc to olivaccous, late r olivaceous black: wal Is made up of 3 - 5 layers of cells. 
o uter layer(s) pigmented; with buff conidial exudate: scauered. on the agar or ub­
merged, as we ll as in aerial mycclium. Conidiogcnous cells 3 - 6x 3- 7 µm. globo e 10 

bottle shaped. Conidia aseptate, (4-)5-7(-8.5) x ( 1.5 -)2-3(- 3.5) µm . av. 5.9 x 2.3 
~un. Q = 2.2- 3.2. av. Q = 2.6. e ll ipsoidal to allantoid. usually wilh or wi thout small 
guttules: some 1- eprnte conidia. up to 10 µm, may occur. 

Ch lamydo pores absent. 
NaOH spot tes t: negat ive. 
Crysta ls absent. 

Ecology and distribution. Widespread on Digitalis spp .. especially D. purpurea in 
Europe: Leaf Spot. Also found in New Zealand. probably everywhere on the host. 
Mainly seed-borne. Often crroncou ly identified in old literature as Ascochyta digitalis 
(Fucke l) Fucke l = Ramu/aria sp. 

Representative c:11/ture. CBS 229.79 (Lev. 7660. PO 2000/1504) ex Digitalis p11r­
p11rea (Scrophulariaceae). New Zealand: CBS I 09 180 (PD 90/835- 1) ex Digitalis sp .. 
the Netherlands. 

I I . Phoma laundoniac Boerema & de Gruyter. spec. 11011. - Fig. I I 

Pycnid ia in vitro 80- 280 1un diam .. globos:1 vel subg lobo. a. solitarin ,·el c:onnucniia. glabra. 
1(- 2) ostiolis sessi libus vel raro papillatis pr:1edi1a. melle:i. deindc olivacca vet olivacco-nigra. Ccl­
lulae c:onidiogenae 5- 8 x 4 - 8 ~n. globo~uc vcl doliifonnc~. Conidia plcrumque continua. (5- )6-
8.5(-11 ) x 2-3.51011 . cllip oidea vel allantoidca. nonnullis gullulis sparsis repleta: pauca conidia 
uniseptata ad 13.5 x 4 ~ . 

Typus: CBS 109174 (exsic:catu~ in Herb. CBS). isola1us c laesionibus in fructu Pru11i persicae. 
Levin. in Nova Zcalandia. a G. F. L..aundon. Dec. 1981 . 

Description in vitro 
OA: growth-rate 45- 47 mm after 7 days, regular, with fclty to finely floccosc. grey 

olivaccous to olivaceous grey aerial mycelium: colony citrinc green 10 dull green: 
reve rse dull g reen to olivaceous/olivaceous black. panly leaden grey. 

MA: growth-ra1e 40 mm afte r 7 days. regular, with fehy. grey o livaccous to oliva­
ceou g rey aerial mycelium: colony hazel to olivaceous: reverse hazel to grey o livacc­
ous/olivaceous . o livaceous black in centre. 

CA: growth-rate 44 - 46 mm after 7 days. regular. with grey olivaceous. finely woolly 
to floccose aerial mycelium: colony grey olivaceous 10 olivaceous: reverse s imilar. 
o livaccous black in centre. 

Pycnidia 80-280 µm diam .. g lobose to subglobose. solitary or confl uent. glabrous. 
with I (-2) occasionally papillate ostiolc(s). honey. later o livaceous to o livaceous black: 
walls made up of 2-7 layers o f cell . outer layer(s) pigmented: with off-white 10 prim­
ro e conidial exudate; in concentric zones . both on and in the agar as well as in aerial 
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mycelium. Conidiogenous cells 5- 8 x 4 - 8 µm. globosc to bottle haped. Conidia main­
ly aseptme. (5- )6- 8.5 (- 11 ) x 2- 3.5 µm. av. 7.4 x 2.8 ~un. Q = 2.0- 3.6. av. Q = 2.7. 
ellipsoidal 10 allantoid, with i.everal mall. cattered guttules: I- eptate conidia up to 
13.5 x 4 µm. sparse. 

Chlamydospores absent. 
aOH spot test: On OA a pale reddish non-specific colour may appear. 

Crystals ab:.cnt. 

Ecology and distribution . This fungus ha been isolated from lesions on frui ts of 
Pm1111s persica at Levin. ew Zealand. Phoma species found in association with peach 
and other stone fruit-trees in New Zealand were formerly often identified as Pltyllosticta 
circ11mscissa Cooke. originally described from apricot in South Australia. Later it was 
concluded that these records refer to Phoma pomorum Thum. (sect. Peyronellaea. 
Boerema. 1993). ce Pennycook ( 1989). Quite possibly, this newly recognised Phoma 
species was often involved in the earlie r New Zealand records. It has been named after 
Dr. Gillian Fiona Laundon (1938- 1984: ne Geoffrey Frank) at the time mycologist at 
the Plant Health Diagnostic Station. Levin, ew Zealand. 

Represemmive cult11re. CBS I 09174 (Lev 18930, PD 2000/9942) ex P r111111s persica 
(Ro aceae), New Zealand. 

12. Phoma foveata Foister - Fig. 12 

Phomafm·eota Foister. Trans. Proc. bo1. Soc. Edinb. 33 ( 1940) 66- 67[-681 lvol. dated " 1943']. 
- Phom" su/(lt1iC'ula f.fove(l /(1 (Fois1er) Male .. Ann. appl. Biol. 46 ( 1958) 639. - Phoma exig11" 
var.fovea/(/ (Foister) Bocrcma. Nc1h. J. Pl. Pa1h. 73 ( 1967) 192. - Phoma e,tig,w Dcsm. f. sp. 
fove(11a (f-oister) Male. & E.G. Gray. Tran~. Br. myeol. Soc. 5 1 (1968) 6 19. 

Selected li1era111re. EPPO ( 1980b). Bocrcma Cl al. ( 1987). 

Description i11 vitro 
OA: growth-rate 70-75 mm after 7 day . regular. wi th fchy to noccosc/woolly. 

white 10 (pa le) olivaccous grey aerial mycelium: colony greenish olivaeeous/olivace­
ous. buff 10 honey/amber due to the release of pigments; reverse similar. 

MA: growth-rate 65-80 mm after 7 days. regular. with fehy to floccose/woolly. 
(pale) o livaeeous grey to herbage green aerial mycelium: colony amber to herbage 
green. occasionally honey in centre. sienna to rust near margin. due to pigments . with 
greenish yellow/c itrine green due to abundant crystal production: reverse similar. usual­
ly with dark g reen to dark bluish green centre. 

CA: g rowth-r.ite 65- 75 mm after 7 days, regular. with fehy to n occose/woolly, 
whi te to (pale) o livaceous grey aerial mycelium; colony fawn/ hazel to olivaceous. or 
brick to coral; reverse s imilar. 

Pycnidia 75- 370 µm diam .. g lobose to subglobose. solitary or connucnt. g labrous 
or wi th mycelial outgrowth , wi th I (-3) non-papillate o r papillate ostiole(s) (ostioles 
often absent. or visible only as a pale spot). honey to sienna. later o livaceous to olivace­
ous black; walls made up of 4 - 8 layers of cells. outer layer(s) pigmented; with whitish 
to pale buff conidial exudate; scatte red, both on and in the agar. Conidiogenous cells 
4- 11 x 4 - 9 µm, globose to bottle shaped. sometimes with elongated neck. Conidia 
aseptate. (3.5-)5-7(-11.5) x ( 1.5-)2-3(-3.5) µm. av. 6.7-6.8 x 2.6 ).UTI. Q = 1.6-



32 PERSOONIA Vol. 18. Part I. 2002 

4.0. av. Q = 2.6-2.7. ell ipsoidal to allantoid. with several small , scattered guttules: 
I-septate conidia of imilar size, relatively sparse. 

Chlamydospores absent. However. chlamydospore and p eudo clerotia. induced 
by some isolates of the bacterium Serrmia ply11111thica. have been reported recent ly in 
isolates of P.Joveara (Camyon & Gerhard on. 1997). The chlamydospores were oliva­
ceous to olivaceou black, 1.8-3.7 µm diam., produced singly, in chains or clustered. 
Pseudo c lerotia were irregular. 60- 340 ~tm. resembling those produced by the soil 
borne Phoma chrysa11the111ico/a Holl6s (sect. Peyronel/aea. Boerema, 1993). 

NaOH spot test positive, pig ments discolouring violet /red, occasionally also green­
ish, then red (E+ reaction). 

Crystals needle-like. citrine green Lo yellow green. especially o n MA. also small 
yellowish to brownish c rystals are formed both in the hyphae and in the agar: they 
represent the crystalline forms of several anthraq uinonc pig ments, viz. pachyba~in. 
chrysophanol, e modin a nd phomarin ( Bick & Rhee. 1966). 

The production of pigments is used in diagnostic tests (EPPO, 1986). 

Ecology and disrrib11tin11 . This fungus causes lesions on potato tubers. Sn/01111111 
111beros11111. in Europe, known as Gang re ne. It wa initially treated in the lite rature a a 
variety of the ubiquitous Phoma exi~11a Desm. (Contr. VI- I no. I) . which may al o 
cause gangrene-like le ion o n potatoes. However. it has been proved that the fungus 
is indigenous to the /\ndes regions of South A merica. causing Brown Stalk Rot of 
Che11opodi11111 quinoa. a grain commonly grown there in association with potatoes (Ota­
zu et a l. , 1979). At present various potato cultivars show tuber-rel.istancc Lo this fungus. 

Represenwtive c11/t11re. C BS 530.66 (PD 65/ I 049) ex S0lm1111111t1beros11111 (Solana­
ceae), the Netherlands; C BS 557.97 (PD 98/2327) ex S0l01111111 t11beros11111 (Solanaceae), 
Sweden; C BS I 09 176 (PD 94/1394) ex S0la1111111 t11beros11111 (Solanaceae), Bulgaria. 

Note. Anthraquinone pigments and crystals are also found in cultures of other Phoma 
species: for example Phoma l111111icola Gi Iman & Abbott (sect. Phoma. de Gruyter c t 
al. , 1998: compare Bocrcma, 1985), Phoma ma11e11cico/a Aderk., de Gruyter, oordel. 
& Strongman (thi paper no. 15: compare Von Aderkas & Brewer, 1983) and a pathogen 
causing a severe leaf spot disease of Citrus medico in India (Rai & Rajak. 1986). 

13. Phoma pinodella (L. K. Jones) Morgan-Jones & Burch - Figs. 13 . 31 

Phnma pinodella (L. K. Jones} Morgan-Jones & Durch. Mycoiaxon 29 ( 1987) 485. - Ascochyra 
pinodella L. K. Jones. Bull. . Y. St. ngric. fap. Stn 547 ( 1927) 10. - Phoma metlicaginis \'Or. 

pi node/la (L. K. Jone~) Bocrcma. in: Bocrcma. Dorcnbo~ch & Leff ring. Neth. J. Pl. Path. 71 ( 1965) 
88. 

Phoma rrifolii E. M. Johnson & Vallcau. Bull. Ky agric. Exp. Stn 339 ( 1933) 73- 74. 
Sell'cted lirem111re. Bocrcma ct nl. ( 1993). 1oordcloos ct al. ( 1993). 

Description in vitro 
A detailed description of the morphology in vitro has been given in a paper o n species 

producing dendritic crystals (Noorde loos et al.. 1993). Distinctive are the white. bryoid 
to dendritic crystals produced on malt agar a fter 7 days. consisting of pinodellalide A 
a nd 8 . Also c harac teristic are the thick-walled, brownish chlamyd ospore . (sub-) 
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globo c or subcylindrical. 8 - 20 µm diam. The growth-rate on OA is 50- 65 mm after 
7 days. on MA 52- 55 mm afler 7 days. Colonies on OA are greenish/yellowish olivace­
ous to olivaceous. The conidia are unicellular. rarely septate. 4 - 7.5 x 2- 3.5 µm. sub­
globose to e llipsoida l. Q = 1.4 - 2.9. 

Recently. Bowen e t al. ( 1997) repo1ted the rinding o r asci and ascosporcs in cultures 
of a single Australian isolate of/~ pinode/la (sec below). 

Ecology and distrib111io11. Thi well-known pathogen of leguminous plants (Black 
Stem. Foot Rot. Leaf Spot) is in fact plurivorous and isolated from a wide range of 
plants. Being seed borne. it is now apparently distributed world-wide in a rable o ils. 

The fungus is often confused with Mycosp/werella pi11odes (Berk. & Bloxam) Vestcr­
gr .. anam. Ascochyra pi11odes L. K. Jones. which agrees in host range. di ea e symp­
toms. produc tion of chlamydospores and dendritic c rystals of pinodc llalidc A and B 
( 1oordeloos et al.. 1993). However. the cultural characteristic of M . pi11odes are differ­
ent. mature pycnidial conidia are alway septate (a cochytoid) and ascomata of the 
te leomorph usually also develop in fresh cultures. Both fungi arc probably related 
(Bocrcma ct al.. 1993). In this context it is very notable that the asci and ascospore 
reported by Bowen e t al. ( 1997) in cultures of an Australian isolate of P. pi11odelln 
were similar morphologically 10 tho e of M. pi nodes in vitro. albeit considerably larger. 

Represe111arive culture. CBS 53 1.66 (PD 2000/4244) ex 7i·ifoli11111 prare11se (Legu­
minosae). USA. 

Nore. Our initial clas ification of thi fungu as a variety of Phoma 111edicagi11is 
Malbr. & Roum. (no. 7a) was mainly introduced to stop the chaotic confusion between 
the black stern fungi of luccmc and red clover in the USA. Phoma medicaginis probably 
originate from South-We 1-A ia and North Africa. The chemical study of the dcndritic 
crystal produced in pure cultures of both fungi supported the differentiation on spec ies 
level. see oordeloos et al. ( 1993). 

14. Phoma sojicola (Abramov) Kovics. de Gruytc r & Aa - Figs. 14, 32 

Phom,, sojicola (Abramov) Kovics. de Gruy1cr & Aa. Mycol. Res. 10 3 ( 1999) I 066. - Ascoclryw 
sojicoln Abrnrnov. Bolclni i Vn:ditcli Soievykh Bobov no Dal'ncm Vostokc ( 1931) 62 1- 70) [a~ 
·sojaecota·J. 

Asroc/1y10 Jojicnla clcn. ovosti Si~t. ni1.~h. Rast. 14 ( 1977) 105 [homonym) [as ·sojaecola· : 
crroncou~ly also listed with the author citation · Abramov ex Nelcn · 1. 

Selecred lirera111re. Kijvic~ et al. ( 1999). 

Descriprio11 in vitro 
A detailed de c ription of the morphology in vitro ha been given in a paper dealing 

wi th this Phoma species and other hyaline-spored coelomycetes pathogenic on oybcan 
(Kovics et al.. 1999). Distinctive are the white dendritic crystals, only produced in 
fresh culrure . Also characteristic are the thick-walled, brownish chlamydosporcs , 
( ub-)globose or subcylindrical. 8- 16 µm diam. The growth-rate on OA and MA i 
50- 65 mm after 7 days. colonies on OA are colourless to pale o li vaccou grey or green­
ish olivaceous/grcy olivaccous. The conidia arc mainly unicellular, 5-8 x 2- 3.5 µm , 
oblong 10 e llipsoidal. Q = 1.6 - 3.0. occa ionally I-septate. up to 12.5 x 5 µm . 

Ecology and dis1rib111io11. This seed-borne fungus appeared to be the most common 
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Figs. 10-21. Conidin. 10. Phoma digitalis: 11. Phoma lmmdo11iae; 12. Phomafol'eata: 13. Phoma 
pi11odella: 14. Phoma sojicola; 15. Phoma ma11e11cciicola: 16. Phoma mdbeckiae: 17. Phoma a rte· 
misiicola: 18. Phoma 11emophilae: 19. Phoma sa111b11ci-11igrae: 20. Phoma strasseri: 21. Phoma 
rumicicola. - Bar = 10 µm. 
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Phoma specie involved with the Leaf and Pod Spot disease of soybean. Glycine max. 
in Eurasia. Pa1hogcnic i1y tests. however. have shown that various plurivorous species 
of Phoma Le.g. P. exigua var. exig11a. (Contr. VI- I no. I) and P. pi11odel/a. no. I 3J may 
cause similar symptom on soybean. see Kt.ivies c t al.. 1999. 

Represemative rnlture. CBS I 00580 (ATCC MYA-406. D/054. PD 98/1135) from 
seed of Glycine max (Leguminosac). Hungary. 

I 5. Phoma matteucciicola Aderk .. de Gruyter. Noordcl. & Strongman - Fig. 15 

Phuma 111r111e11rriicola Aderk .. de Gruytcr. Noordcl. & S trongman. Can. J. Pl. Palh. 14 ( 1992) 
227 fai. ·111,11te11n·icu/a' J. 

Selected literal/Ire. Von Adcrka~ c l al. ( 1992). 

Description in virro 
A detailed de cription of the morphology in vitro ha been given by Von Aderkas 

ct al. ( 1992). A distinctive char.icier is the production of a diffusable. yel low/citrine 
pigment. crystallising as yellow speckles (anthraquinone pigments). The growth-rate 
on QA. MA and CA is extremely fast. > 80 mm after 7 days. Chlamydospores arc 
absent. Conidia are unicellular. 5 - 10 x 2.5-4 µm. occasionally I-septate. 4-8(-14) 
x 3-5 µm. subglobose to broadly ellipsoidal. Q = 1.5- 2. 1. 

NaQH spot test: positive on QA and MA: blui h green 10 rusty brown (E+ reaction). 

Ecology and distrib111io11. This fungus was first rcponcd by Von Aderkas & Brewer 
( 1983) as causal agent of a midrib rot of fronds of the o trich fem, Ma11e11ccia srr111hiop· 
reris, in Canada: Gangrene Disease. The host. well-known as a garden fern . is used as 
a spring vegetable in Canada and USA. Inoculation experiments showed a lethal effect 
on the gamctophyte stage of the fem. The pathogen, initially confused with Phoma 
Jo1·eara Foister (no. 12). has also been recorded recently from fern nur~eries in Switzer­
land (Grimm & Vogeli, 2000). There it was al o shown lo be a virulent pathogen of 
the ferns Dryoprerisfilix-mas and Blec/11111111 spicalll. 

Represe111a1il'e c11/r11re. CBS 259.92 ( IMI 286996, PD 91/272) ex Maueuccia srrn­
thiopreris (Polypodiaceae). Canada. 

16. Phoma rudbcckiac Fairm. - Fig. 16 

Pltomn r11dbeckiae Fairm .. Proc. Rochcslcr Acad. Sci. I ( 1890) 5 1. 
PhyllfWictn rudbeckiae Ellis & Evcrh .. Proc. Acad. nal. Sci. Phi lad. ( 1895) 430. -Ascochyu, 

n,dbeckiae (Ellis & Evcrh.) H.C. Greene. Am. Midi. Nm. 4 1 ( 1949) 753 In~ · r,ulbeckae']. 

Descriprio11 i11 virro 
QA: growth-rJte65 mm after? day . slightly irregular. wi th woolly to flocco e. white 

aerial mycelium: colony honey to pale luteous due to a difTu able pigment. with ochra­
ceous tingel> due to abundant pycnidia; reverse saffron to pale luteous, sienna in centre. 

MA: growth-rate 50 111111 afte r 7 days, s lightly irregular. with compact. woolly to 
floccose, white/ a lmon 10 pale olivaceous grey aerial mycelium: colony similar due 
to aerial mycclium. with pale luteous to amber. due to a diffusable pigment: reverse 
amber to ochraceous/fulvous. and partly umber. 

CA: growth-rate 65 mm after 7 days, slightly irregular. with t1occose. white to oliva-
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ccous grey aerial mycclium: colony affron to umber: reverse sienna to umber. 
Pycnidia 60- 360 µm diam., globose to subglobose, solitary or confluent. glabrous 

or sparsely covered by short mycelial hair . with 1- 2 non-papillate ostiole(s). honey/ 
olivaceous to saffron/fulvous. later olivaceous black; walls made up of 3-7 layers of 
cells, outer layer(s) pigmented; with ~almon to saffron conidial exudate; scatte red. 
mainly on the agar. Conidiogcnous cell 4 - 8 x 4-8 µm. globo e to bottle shaped. 
Conidia aseptate, (5.5 - )6.5- 11 x 2 - 4 ~un. av. 7.8 x 2.9 ~. Q = 1.8- 3.4. av. Q = 2.7. 
or septate. 9- 14.5 x 3- 5 µm, Q = 2.4- 4.4. av. Q = 3.4. e llipsoidal to allantoid. usually 
with several distinct guttules. 

Chlamydospores absent. 
aOH pot test po itive, viole t/red di colouring of the pigment occur. 

Crystals needle-like. citrine green 10 yellow green. e pecially on MA. 

Ecology and distribution. A specific pathogen of Rudbeckia spp .. esp. R. lacinaw. 
indigenous to North America. like the hosL~. ow also fou nd in Europe: Leaf Spot: 
lesions rather large, opaque-blackish and with a clearly defined outline. [Mature pyc­
nidia on the pot may contain a high percentage of conidia that become I-septate (8-
12 x 2-3 µm). On dead tis uc the pycnidia usually conta in relatively small aseptate 
conidia (4 - 6 x 2- 3 ~tm).J 

Represe111ati1•e culture. CBS I 09180 (PD 79/ 175) ex Rudbeckia bicolor (Compo. i­
tae). the etherlands. 

17. Phoma artemisiicola Holl6 - Fig. 17 

Phoma artemisiicola Holl6s. Mal. Tcrm~s1c1tud. Ko1I. 35 ( 1926) 40 [a ·artemisiaecola' ): not 
Phoma artemisiicola Luca~ & Sou~a da Camara. Agron. lusit. 16 ( 1954) 90. 

Description in vitro 
OA: growth-rate 50- 70 mm after 7 days. regular to irregular. wilh sparse. felty. 

white to pale olivaceous grey aerial mycelium: colony pale luteous to amber. due to a 
diffusable pigment. with fulvous/umber to dull green; reverse similar. 

MA: growth-rate 30-40 mm after 7 days, irregular. with compac1. finely woolly. 
white/buff to pale (grey) olivaceous aerial mycelium: colony fulvous / umber to dull 
green, with pale luteou 10 amber due to a di ff usable pigment; reverse similar. chestnut 
in centre. with c i1rine green to yellow green due to abundant c rystals. 

CA: growth-rate 30- 45 mm after7 days. irregular. with fehy to finely woolly. white / 
pale olivaceou grey to salmon aerial mycelium; colon)' ienna, ochraccous to orange 
due to a diffusable pigment: reverse chestnut. rust near margi n. 

Pycnidia 80-280 µm diam .. globose to ubglobo e. solitary or connuent. glabrous. 
with usually l (- 3) non-papillate or slightly papillate ostiole(s). honey to sienna, later 
olivaccous: walls made up of2 - 5 layers of cells. outer layer(s) pigmented: with bulT 
to ro y buff conidial exudate: scatte red. on the agar or submerged. Conidiogenous cells 
3- 8 x 5- 8 µm. globose to bottle haped. Conidia (3- )5- 6.5(- 8.5) x 1.5- 3 ~- av. 
6.2 x 2.4 ~m1, Q = 2.0-3.3, av. Q = 2.6. ellipsoidal to allantoid. usually with or without 
small indistinct gu11ules: some I-septate conidia of similar size may occur. 

Chlamydospore ab. ent. 
Na OH spo1 test: positive. on OA and MA a violet/red di colouring of the pigments. 
Crystals needle-like. citrine green to yellow green. especially on MA . 

Ecology and disrribmion. This fungus ha been recorded on dead stern of the wild 
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Ane111isi(1 v11lgaris in Hungary and cultivated plants of Artemisia dmc1111culus in France 
(Kitchen-garden). In the laue r case the fungus was thought 10 be the cause of premature 
death of the plants. It may be that some records of Phoma artemisiae also refer Lo this 
species. 

Represemarive culture. CBS I 02636 (PD 73/1409) ex Artemisia dmc1111c11l11s (Com­
positae). France. 

18. Phoma nemophilae Neerg. - Fig. 18 

Plwma 11emophi/ae Neerg .. 801. Tid~~kr. 44 ( 1938) 36 1. 

Descrip1io11 in 1•i1ro 
OA: growth-rate 65-75 mm after 7 days. regular to slightly irregular. with fi nely 

noccose. white to o livaceous grey aerial mycelium: colony grey olivaceous to olivace­
ous grey: reverse similar. with olivaceous patches. 

MA: growth-rate 65-70 mm after 7 days. regular to s light ly irregular. with finely 
noccose, white to olivaceous grey aerial mycelium: colony pale o livaceous grey 10 

olivaceou grey: reverse similar. and olivaceous near margin. 
CA: growth-rate 60-65 mm after 7 days. regular to s lightly irregula r, with fi nely 

flocco e. whi te to pale o livaceous grey aerial mycelium: colony colourless 10 pale oliva­
ccou grey. grey o livaceous near margin: reverse (pale) o livaceou grey to o livaceous. 
grey o livaceous near margin. 

Pycnid ia 60- 260 µm diam .. g lobose/subglobo e to irregular. solitary or connuent. 
glabrous or with some mycelia l outgrowths. with 1-5 usually papillate os1io le(s). later 
developing into an e longated neck. e itrinc/honey ro ienna, later olivaceous 10 oliva­
ceous black: walls made up of 3-5 layers of cells, outer layer(s) pigmented; with off­
while exuded conidial masses: cauered. both on and in the agar, micropycnidia present. 
20-60 µm. Conidiogenous cells 3-7 x 3-7 µm. globose to boule . haped. Conidia 
mainly aseptate. 4-9.5 x 1.5-2.5 µm. av. 6.5 x 1.9 µm. Q = 2.5- 4.1. av. Q = 3.3. 
cylindrical to allanthoid. with everal small. ·cauered guuulcs: I-septate conidia up 
to 12 x 3.5 µm . par e. 

Chlamydo pores absent. 
1a0 H spot test: positive on OA and MA: greenish. then red (E+ reaction). 

Crysta ls absent. 

Ecology and dis1riblllio11. Common in eeds of Nemophila i11sig11is and N. atomaria 
in Europe. Also recorded in onh America (United States). May cause damping-off 
of seedl ing and decay of stems and leaves of o lder plants. 

Represe111a1il'e culture. CBS 715.85 (PD 74 /364) ex Nemophila i11sig11is (Hydro­
phyllaceae). the etherlands. 

19. Phoma sambuci-nigrae (Sacc.) Monte. Bridge & 8 . Sulton - Fig. 19 

Phoma M1mb11ci-11igrae (Sacc.) Monie. Bridge & 8 . Sulton. Mycopa1hologia 11 5 ( 199 1) 102. 
- Phoma /1erbarr1111 f . samb11ci-11igrae Sacc .. Sylloge Fung. 3 ( 1884) 133. - Phoma exigua var. 
samb11ci-11igrae (Sacc.) Bocrcma & Howclcr. Pcr~oonia 5 ( I) ( 1967) 26. 

Phyllo.tzictn .mmb11ci11a Allesch. ex Mig .. Thomt. Kryp1og Flom Pilt.e 4 ( I) (192 1) 33: not 
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Phoma sa111b11ci11a Sacc .. Michelin 2 ( I ) ( 1880) 97 (= Phomopsis sa111buci11a (Sacc.) Traverso. Fl. 
i1al. Cryp1og. 2 (I) ( 1906) 2691. 

Selertnl literature. Bocrcma & Hfiwclcr ( 1967). 

Description in vitro 
OA: growth-rate 68- 82 mm after 7 days. regu lar to slightly irregular. with (finely) 

noccose. (pale) ol ivaceous grey to grey olivaceous aerial mycelium: colony greenish 
o livaceous to grey olivaceous/olivaceous grey. greenish o livaceous/citrine near mar­
gin: reverse grey olivaceous/olivaceous to olivaceous grey/leaden grey, greenish oliva­
ccous near margin. 

MA: growth-rate 70- 82 mm after 7 days. regular to s lightly irregular, with finely 
floccose to woolly. (pale) o livaceous grey aerial mycelium: colony grey o livaccow, to 
o livaccous grey; reverse leaden grey to leaden black/olivaccous black. 

CA: growth-rate 77-82 mm after 7 days, regular 10 slightly irregular. with finely 
floccose to finely woolly, (pale) o livaccous grey aerial mycelium; colony grey olivacc­
ous/olivaccous g rey to oljvaccous. olivaccou black in centre, scarlet near margin; rc­
vcr c olivaccous grey/leaden grey to leaden black/olivaccous black. scarlet near margin. 

Pycnidia 80-240 l,Un diam .. globose to subglobose. solitary or connucnt. glabrous. 
wi th or without 1-3 non-papillate ostiolc(s). c itrinc/honcy, later olivaceous 10 olivace­
ous black: walls made up of 2-5 layers of cells, outer layer(s) pigmented; with off­
white 10 buff conidial exudate: callered. both on and in the agar. Conidiogenous cells 
4 - 10.5 x 4 - 8 ~m1. globose to bottle shaped. Conidia mainly aseptatc, (3.5-)5-8 
(-10.5) x 2- 3.5 j.Un, av. 7.0 x 2.5 ~un. Q = 1.8- 3.3. av. Q = 2.8. variable in shape. 
subglobo e, ellipsoidal 10 oblong. or allantoid. usually with small guttule : 1- eptate 
conidia of similar size. sparse. 

Chlamydospores absent. 
NaOH spot test: positive on QA and MA: greenish. then red (E+ reaction). 
Crystals absent. 

Ecology and disrribwion. Wide pread on cider. Sambucus nigra. in Eurasia: Leaf 
Spot. Shoot Dieback. Recent comparative tudies have shown that this pathogen of 
cider is most uniform and siable in its cultural characteristics. Therefore it de crvcs 
the pecies rank in pile of its morphological imilariry with the ubiquitous Pltoma 
exigua Desm. var. exigua (Con tr. VI- I no. I). 

Representative culture. CBS I 09170 (PD 75/796) ex Sambucus nigra (Caprifolia­
ceac). the Netherlands. 

20. Phoma strasscri Moesz - Fig. 20 

Phoma strasseri Moc~l. Bot. Kozl. 22 ( 1924) 45. - Phoma memlwe Stra,scr. Vcrh. lOOl.-bot. 
Gcs. Wien 60 ( 1910) 317: not Phoma memlwe Roum .. Revue mycol. 9 ( 1887) 26. 

Selected litert1111re. Horner ( 1971 ). 

Descrip1ion in vitro 
OA: growth-rate 60- 63 mm after 5 days. regular. with tufts of flocco e. white to 

o livaccous grey aerial mycclium: colony colourless to olivaccous/grcy olivaccou : 
reverse similar. 
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MA: growth-rate 65 - 69 mm after 5 days, regular, with tloccose to woolly. white 
to ol ivaceous grey aerial mycelium; colony whit i h due to aerial mycelium, or oliva­
ceous grey 10 iron grey; reverse dark slate blue to leaden black. 

CA: growth-rate 60- 62 mm after 5 days. regular, wi th some woolly. grey olivace­
ous aerial mycelium; colony grey o livaceous to olivaceous near margin; reverse similar. 

Pycnidia 100- 230 µm diam., globose. solitary o r confluent, glabrous or with myce­
lial outgrowths. with 1- 3 usually non-papillate ostiole(s). e itrine/ honey, later olivace­
ow, to olivaccous black; walls made up of 1- 3 layers of cells. outer layer(s) pigmented: 
wi th buff 10 rosy buff/salmon conidial exudate: sca11e red, both on and in the agar. 
Conidiogenou cells 2- 6 x 3 - 5 µm. globose to boll le shaped. Conid ia mainly ascptate. 
4.5- 6.5 x 2- 3 µm, av. 5.6 x 2.5 µm. Q = 1.7- 2.8. av. Q = 2.3. e llipsoidal. with several 
small. scattered gu11ules; I -septate conidia of similar size, sparse. 

Chlamydospores absent. 
NaOH spot test usually negative, however. some strains showed a positive reaction 

becoming greenish. then red (E+ reaction). 
Crysta ls ab ent. 

Ecology and dis1rib111io11. A serious pathogen of mint. Memha spp. (Labiatae). found 
in Europe. Japan. 1 ew Zealand and North America: Rhizome and Stem Ro t. Occasion­
ally the fu ngus has also been isolated from other Labiatae. viz. Monarda didyma (North 
America) and Stachys officinalis (Bulgaria). There is also a repon from Valeriana sp., 
but that appeared to be based on a coi ncidental isolation. 

Represe11w1ive culture. CBS 261.92 (ATCC 24 146. PD 92/3 18) ex Me111ha piperiw 
(Labiatae). Oregon, USA. 

21. Phoma rumicicola Boerema & Loer. - Fig. 21 

Plwma rumicicolo Bocrcma & Locr. in: Bocrcma. Loerakker& Laundon. N. Z. JI 8 01. 18 ( 1980) 
473. 

Selecre,l lirero111rc. Boerema ct al. ( 1980). 

Description in vitro 
OA: growth-rate 55-70 mm after 7 days. regular. wi th felty 10 tloccose, white to 

pale o livaceous grey to grey olivaceous aerial myceliurn: colony colourless to buff to 
pale grey olivaceous/olivaceous grey. partly ci trine. or cinnamon near margin; reverse 
colourless to grey olivaceous/olivaccou grey, or dull green with panly vinaceous buff. 
olivaceous black in centre. 

MA: growth-rate 40-50 mm after 7 days. regular. with velvet)' to finely floccose. 
whi te to grey o livaceous aerial mycelium; colony dull green to citrine; reverse olivace­
ou , partly saffron 10 olivaceous/olivaeeous black. or leaden grey 10 leaden black. dull 
green near margin. 

CA: growth-rate 55- 75 mm after 7 days. regular to slightly irregular, with floccose 
to woolly. white 10 grey o livaccous aerial mycelium: colony colourles to olivaceous. 
partly saffron: reverse pale vinaceous 10 brown vinaceous/fu cous black. 

Pycnidia 130-250 µm diam .. globo e ro irregular, solitary or confluent. g labrous. 
with I (- 4) non-papillatc or papillate ostiole (s). c itrine/honey. later o livaceou to oliva­
ceous black; walls made up of2-5 layers of cells. outer layer(s) pigmented: wi th off­
white 10 pale vinaceou conidial exudate; sca11ered. mainly on the agar. Conidiogenous 
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cells 4-12 x 6-12 µm, g lobose to bottle haped. Conidia aseptate. 5- 9(- 15) x 2-5 
~un, av. 9.5 x 3.7 µm. Q = 1.6-4.5. av. Q = 2.6. ell ipsoidal. with severnl small. scattered 
guttules: I-septate conidia arc of similar size. 

C hlamydospores absent. 
aOH spot test: negative. 

Crystals absent. 

Ecology and distrib111io11. This fungus is probably a common pathogen of R11111ex 
obtusifoli11s wherever grown: Leaf S pot. It remained unrecognised because it causes 
leaf spots similar to those of Ra11111/aria mhel/a (Bonord.) annf. Its presence can be 
easily confirmed by isolation. 

Represemarive culture. CBS 683.79 (Lev. 15094. PD 2000/4243) ex R11111ex obt11si­
foli11s (Po lygonaceae). New Zealand. 

Note. The fungu re emble P. ac:etosel/ae. (no. I). common on Rumex acetose/la. 
However. P. mmicico/a can be easily differentiated by its faster growth-rate. and larger 
conidia. sec a lso Boerema ct al., 1980. 

22. Phoma heliopsidis (H.C. Greene) Aa & Bocrcma. comb. 11ov. - Fig. 22 

Phyllos1icw heliopsidis H. C. Greene. Trans. Wisc. Acad. Sci. Art~ Leu. 50 ( I% I) 158 [basionym: 
holotype on leaf of HPlinpsis hPliaml,oitles coll. H. C. Greene. along Milwaukee Railroad. Iowa 
County. Wisconsin. USA. Sept. 1964. WIS]. 

Description in vitro 
OA: growth-rate 78- 82 mm after 7 days. rcgularto s lightly irregular. with velvety. 

olivaceous grey aerial mycelium: colony colourless with an olivaccou~/grey olivaceous 
to dull g reen stellate patte rn: rcvcr c similar. 

MA: growth-rate 78- 82 mm after 7 days . regular to sl ightly irregular. with finely 
woolly to nocco e. g rey olivaceou to dull green aerial mycelium: colony grey oliva­
ceous to dull green. or olivaceous black in centre and citrine/citrine green near margin: 
reverse similar to leaden grey/leaden black in centre. 

CA: growth-rate 80- 83 mm after 7 days. regular 10 slightly irregular. with finely 
woolly. ol ivaccou. grey aerial mycelium: colony greenish o livaceou / dull g reen to 
o livaceous/olivaceous b lack; reverse grey olivaceous/olivaceous to leaden grey/leaden 
black. 

Pycnid ia 70-300 µm diam .. g lobose/subglobose 10 irregular. solitary or confluent. 
g labrous or with mycelial outgrowths. wi th 1- 3(-5) papillate o tio le(s). later devel­
oping into an elongated neck, ciLrine/honey, quickly becoming olivaceous/olivaceou 
black; walls made up of 2-5 layers of' cells. outer layer(s) pigmented: wi th almon/ 
peach or buff to pale vinaceous conidia l exudate: scatte red , both on and in the agar as 
well as in aerial mycclium. Conidiogenous cells 4- 8 x 4 - 8 µm. g lobose to bottle 
shaped. Conidia mainly aseptate. (5-)6- 8(- 10.5) x 1.5-3 µm. av. 7.6 x 2.4 µm. Q = 
2.5 - 4.0, av. Q = 3.2. e llipsoidal to allantoid. with several distinct guttules : I-septate 
conidia 9- 13 x 2-3.5 ~un, av. I 0.4 x 2.6 J.Ull. Q = 2.7- 4.9. av. Q = 4.0. 

Chlamyclospore absent. 
NaOH spot test: on MA a pale reddish non-specific colour may appear. 
Crystal absent. 
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Ecology and dis1ributio11 . A pathogen of Compositac, po ibly widely distributed 
in orth America. mo tly affecting leaves, but also the stem and inflorescences. The 
records refe r 10 collections on Hefiopsis spp. in USA (type and plams imported into 
the Netherland ) and on Ambrosia arremisiifolia (common ragweed) in Canada (the 
i land of Montreal. DAOM 221 138). 

Represe11101ive c11f111re. CBS I 09182 (PD 74/23 1) ex Hefiopsis sp. (Composi1ae). 
the c1herland . 

23. Phoma tarda (R.B. Stewart) H. Vermeulen - Fig. 23 

Plroma mrda (R. B. Stewart) Vcnnculcn. Coffee Berry Di,. Kenya ( 1979) 14 rn,esis Agric. Univ. 
Wagcningen ]. - Ascochyw rarda R. B. Stew,1rt. Mycologia 49 ( 1957) 430. 

A fcod1yta coffeae Henn .. Hedwigia 4 1 ( 1902) 307; not Phoma coffeae Dc1;1cr .. Bull . Soc. Mycol. 
France 13 ( 1897) 122 [• Macroµhoma coffeae {Delncr.) Sacc. & Syd. I. 

Selected literature. Stewart { 1957). 

Descrip1io11 in vitro 
OA: grow1h-ra1e 53 - 76 mm after 5 days. s lightly irregular, with floccose 10 woolly, 

olivaceous grey 10 smoke grey aerial mycelium: colony olivaccou grey to grey oliva­
ceous/dull green: reverse olivaceous grey to olivaceous/olivaceous black. 

MA: growth-rate 57-76 mm after 5 day . regular 10 light ly irregular. with compact 
floccosc to woolly. (pale) olivaeeous grey 10 grey olivaceous aerial mycelium; colony 
olivaceous grey to grey olivaceous/dull green; reverse olivaceous 10 leaden black/ 
olivaceous black. 

CA: grow1h-ra1e 58- 73 mm after 5 days. regular 10 slightly irregular, with flocco e. 
olivaceous grey 10 smoke grey aerial mycelium: colony olivaccous grey 10 (grey) oliva­
ceou : reverse grey olivaccous/olivaceous to leaden black/olivaceous black. 

Pycnidia 120-255 µm diam .. globose to subglobose. olitary or confluent. glabrous. 
with non-papillate or papilla1e o tio le (s). o livaceous to olivaceous black: walls made 
up of 2-7 layers of cells. outer layer(s) pigmented: with while conidial exudate; scat­
tered. mostly on the agar. Conidiogenous cells 4- 9 x 4-8 J.Ull. g lobo e to boule shaped. 
Conidia aseplale. (3- )4 - 7(-9) x 2-3 µm. av. 5.1 x 2.4 µm. Q = 1.2- 4. av. Q = 2. 1, 
subglobo e to ellipsoidal/allantoid. eguuulatc or with some small guttules; 1- epiate 
conidia of s imilar size or larger. 

Chlamydospores ab cnt. However. somewhat dark. olivaceous swollen cells occur. 
1aOH spot te t: on OA pale purplish grey non-specific colour may appear. 

Crystals absent. 

Ecology and dis1ribu1io11. Recorded as a nox ious pathogen of Arabian or arabica 
coffee. Coffen arabica. in Africa (Eritrea, Ethiopia, Kenya. Cameroon): Leaf Blight 
and Stem Dieback. The specific epi1he1 tarda refers to the 'late appearance' of cpta 
in the conidia. The fungm, ha. also been recently isolated from coffee shrubs in Brazil. 
and appears 10 have been first de c ribcd in that country. In the description by Stewart 
( 1957) it i noted that p eudo1heeia of an unnamed specie of Didymeffa ( 'Mycosphae­
reffa ') frequently occur in natural infections. There may be marked diffe rences in 
susceptibility of C. arabica selections. 

Represe111a1ive cuflure. CBS I 09183 (lMI 300060. PD 2000/ I 0506) ex Coffea ara­
bica (Rubiaceae). Cameroon. 
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24. Phoma valerianellae Gindra1. Semecnik & Bolay - Fig. 24 

Phoma valeria11ellae Gindra t. Scmccnik & Bolay. Re"ue hon. ~ui~~c 40 ( 1967) 350-351 
[ 'rejected" by Gindrat. Revue hon. suisse 41 ( 1968) I 8 I. but validly publi hed. sec Boerema. Per­
soonia 6 ( I) ( 1970) 43 - 441. 

Phoma valeria11ellae Bocrcma & C. 8 . de Jong. Phytopath. Z. 61 ( 1968) 368- 369 [homonym). 
Phoma herbar11111 f. w1/eria1111e Sacc .. Michelia 2 (2) ( 1881 ) 337. 
Se/ec1ed li1eml11rt'. Bocrema & De Jong ( 1968). 

Description in vitro 

OA: growth-rate 70 -75 mm after 7 days, regular, with (finely) noccose. white to 
olivaceous grey aerial mycelium; colony dull green; reverse grey olivaceous 10 buff. 
leaden grey in centre. 

MA: growth-rare 75 - 80 mm aflcr 7 days, regular. with compact fl occose. white 10 
olivaceous grey aerial mycelium; colony dull green to olivaceous grey: reverse leaden 
black. 

CA: growth-rate 75-80 mm after 7 days. regular, with floccose. white to olivaceou 
grey aerial mycclium; colony olivaceous grey to olivaceous black. dull green near mar­
gin; reverse ochraceous 10 dull green, leaden black to olivaccous black in centre. 

Pycnidia 60 - 285 µm diam .. g lobose to subglobosc. oli1ary or confluent, glabrous 
or sparsely covered by short mycelial hair . with usually 1-2(- 5) papi llaie os1iole (s). 
honey 10 citrine. later olivaccous/ olivaccous black: walls made up of 3 - 7 layers of 
cells, ouler layer (s) pigmented: with white 10 pale luteous /ochraceous conidial exudate: 
scauered. on the agar or submerged. as well as in aerial mycelium. Conidiogcnous 
cells 5 - IO x 4-8 µm. globosc 10 bo1tle shaped. Conidia aseptatc. 3.5 - 5.5 (-7) x 1- 2 
J.Ull. av. 4.5 x 1.5 J.Ull. Q = 2.4- 3.4. av. Q = 2.9. ellipsoidal to cylindrical. usually with 
small guttules: some 1-seplate conidia. up to 9 x 3 J.Ull. may occur. 

Chlamydo pores absent. 
aOI I spot lest: negative. 

Crysials absent. 

Ecolugy and distrih11tin11. A seed-borne pathogen ofValerianaceae in Europe. hi 
particularly common and widespread on corn salad. Va/eria11el/a loc11sta var. o/eracea, 
and other species of Vaferia11ella. The fungus may attack roots, stems and leaves in 
the seedling stage: Damping-off. On Va/eri<ma spp. ii may be confu cd with a seed­
borne . aprophy1ic pecies. Phoma va/erianae Henn. (sect. Phoma, De Gruy1cr & oor­
deloo . l 992). 

Represe11tative culture. CBS 329.67 (PD 66/302) ex Vaferia11ella /oc11sta var. ulera­
cea (Valerianaceae). the Netherlands. 

25. Phoma rhei (Elli & Everh.) Aa & Bocrema, comb. ,wv. - Fig. 25 

Ascochym rhei Ellis & Everh .. Proc. Acod. n:u. Sci. Phi lad. ( 1893) 160 [basionymJ (for citation. 
see note). - Phyllns1ic10 rhei Ellis & Everh .. J. Mycol. 5 ( 1889) 145 and Proc. Acnd. nat . Sci. 
Phi lad. ( 1891 ) 77 [complementary description. sec note]: not Phyllas1icm rhei Roum .. Re\'ue mycol. 
9 ( 1887) 152 ( holotypc on leaf of Rlw11111 u.ffici11a/is collected in :-.lcnfield. Ne,v Jersey. USA. Aug. 
26. 1889. 1YJ. - Phyllos1ic,a hals1edia11a Allesch .. Robcnh. Krypt.-Flor;i [ed. 21. Pilze 6 [Lief. 
61 I ( 1898) 144 lvol. dated· 1901 'I (sec note). 
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Note. According lo Art. 58 of the Botanical Code the combination Ascochyta rhei. 
based on the illegitimate homonym Phyllosticta rltei Ellis & Everh. ( 1889). is treated 
as having priority from 1893 and should be c ited Ascocltyta rhei Ellis & Everh .. not 
A. rltei (Ellis & Everh.) Ellis & Everh. The complementary description of Pltyl/osticta 
rhei by Ellis & Everh .• referring to an additional collection made by 8.N. Halsted in 

ew Brunswick. New Jersey. Aug. 1890. wa listed eparately in Saccardo's Sylloge 
Fungorum. This explains the new name Phyl/osticta ltalstedia11a int roduced by Alle­
scher in 1898. 

Description i11 vitro 
OA: growth-rate 68-71 mm after 7 days. regular, with sparse fclty to finely floccose, 

white to pale olivaccous grey aerial mycelium; colony olivaceous buff to greenish oliva­
ceous/grey olivaceou . with dull g reen/olivaceous stellate pattern or zones: reverse 
imilar. partly leaden grey/leaden black. 

MA: growth-rate 61-64 mm after 7 days. regular. with coarsely flocco e to woolly, 
white to pale olivaceous grey aerial mycelium; colony dull green to olivaceous/olivace­
ous black; reverse leaden grey to leaden black/olivaceous black, honey/citrine near 
margin. 

CA: growth-rate 67- 69 mm after 7 days. regular. wi th (finely) floccose, white to 
pale olivaceous grey aerial rnyceliurn; colony colourless to olivaceous/olivaceous grey 
stellate pattern. grey olivaceou near margin; reverse s imilar. panly saITron. and oliva­
ceous black. 

Pycnidia 70- 280 ~m1 diam .. globo~e lo subglobose. solitary or confluent, glabrous 
or with some mycelial outgrowths. wi th I (or 2) non-papillate or papillate ostiole(s). 
ci trine/honey. later olivaceous to o livaceous black: wall made up of 3- 7 layer.; of 
cells. outer layer(s) pigmented: with white conidial exudate: cauercd. both on and in 
the agar as well as in aerial mycelium. Conidiogenous cell 3-8 x 5-8 µm , globo e to 
bottle shaped. Conidia mainly aseptate, (3.5-)5-8(-10.5) x l.5-3 µm. av. 6 x 2.1 
µm. Q = 1.6-4.9. av. Q = 2.8. cylindrical. to ellipsoidal/allantoid. with several small 
guttules: I-septate conidia up to 18 x 3 µm. sparse. 

Chlamydo pores ab em. 
NaOH spot test: negative. 
Crystals ab. ent. 

Ecology wul distributio11. A cosmopolitan pathogen of cultivated rhubarb plants. 
Rheum . pp.: Leaf Spot. The frequent occurrence of e ptate conidia in vivo is the reason 
that the peeies ha repeatedly been con idered as belonging 10 Ascochyta (Ell is & 
Everhan, 1889. 1893; Melnik. 1977: Farr et al., 1989). 

Represe11tative culture. CBS I 09 177 (Lev 15165. PD 2000/9941) ex Rheum rlwbar­
barum (Polygonaceae). ew Zealand. 

26. Phoma cucurbitacearum (Fr.: Fr.) Sacc. - Fig. 26 

Teleomorph: Didymella bryo11iae (Aucrsw.) Rehm. 

Phoma cm·11rbiwceari1111 (Fr. : Fr.) Sacc .. Sylloge Fung. 3 ( 1884) 148. - Splweria cucur· 
bitacearum Fr.: Fr .. Syst. mycol. 2 I Sect. 21 ( 1823) 502 [type material not known to be cxlanl: the 
imcrprctation as anamorphic is confim1cd by a collection of S. c11c11rbitacear11111 Fr. in Schwcinit7,'s 
hcrbarium. PH. which is predominantly anamorphic with only a few immature ascomata). -
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Lllestadia c11c11rbi1acean1111 (r r.: rr.) Snee .. Syllogc Fung. 2 ( 1883) xxxii i (Add. vol . I ) (wi1h dcscrip-
1ion of teleomorph. but referring 10 Schwcini1.-. J. - Svlwcre/ln c11r11rbiwceam111 (Fr.: for.) Cooke. 
J. Bot .. Lond. 21 ( 1883) 67-7 1 (with reference 10 Snceardo'~ /,;,esuulia cucurbiwccnn,111) . 

Phyllos1icu, curnrbit{ICf<m1111 Sacc .. Michelia I (2) ( 1878) 14S (cf. type PAD]. 
Asmrhyu, cucumis Fautrey & Roum .. Revue mycol. 13 ( 1891) 79. - Mycosp/11,erella r11c11111is 

(Fau1rey & Roum.)W. F. Chiu & Wnlkcr. J. agric. Re~. 78 (1949)98 Jnamcof anamorph. in spi te of 
a11 ri-bu1ion to a telcomorphic genus: Art . 59.3). 

Phyllos1icta ritrul/i,w Chc~tcr. Bull. Torrey bot. Club I 8 ( 189 I) 374. - Ascochyu, ci1rulli110 
(Chesler) C.O. Sm .. Delaware Coll. agric. Exp. Sin Bull. 70 ( 1905) 7. - Dipl<Nl i1111 citrullina 
(Che 1cr) Gro:.scnb .. Tech. Bull. N. Y. St. agric. Exp. S1n 9 ( 1909) 226 fas '(C.0. Smilh) Cru, cnb.' ]. 

Alcochyu, bryoniac Kabj1 & Bub:lk. in: Bubak & Kab:ll. Sher. K. bohm. Ge . Wis~. f;',fa1h.­
na1 urw. Kl.J 1903 (I I) ( 190-')3. 

J\scocl1yw mc/o11i.1 Potcbnin. Annis myeol. 8 ( 19 10 ) 63. 
A.5roc/1yw bryu11i11e H. Zimm. in: Petrak. H. Boh. Et Momv. ( 1914) 'o. 954 )nom. nu<I .: cf. 

isotype LE]. 
m p/odi,u, c11c11rbi1ae evovsl.)'. in: By/ova ct al.. Fl. spor. Rast. Kaznkhst. !Crypt. Fl. Kazak­

h, lan] 5 (2) ( 1968) 319. 
Sc/cc,ed litermurt'. Bocrcma & v,m KeMercn ( 1972). Kcinalh cl al. ( 1995). 

Descr iption in 1•i1ro 
OA: growth-rate 49- 7 1 mm after 5 day . regular. wi1h woolly to floccosc. white 10 

olivaceous grey aerial mycelium: colony colourless/dull green to olivaccou /oliva­
ceous grey: rever c buff to dull green/olivaccou . to leaden grey/leaden black. 

MA: growth-rate 44-68 mm afler 5 days. regular. compact. wilh woolly to coarsely 
floccose. white 10 smoke grey/olivaceous grey aerial mycclium: colony dull green 10 
olivaceous grey. some1imes in a zonatc pallc rn : reverse similar. 

CA: growth-rn1c 47- 72 mm afte r 5 days. regular. wi1 h woolly 10 coarsely flocco ·e. 
white to olivaccous grey aerial mycelium: colony buff with grey olivaccou to o liva­
ceous grey in a zonatc pauern: reverse buff to honcy-isabelline. or wi1h olivaccou~ 
grey/olivaceous black. 

Pycnidia 80-380 µm in diam .. g lobo e 10 irregular. olitary to confluen1. glabrou 
or with mycelial outgrow1hs, wi1h I (or 2). some1ime papillatc os1iole (:.). later devel­
oping into an elongmed neck: c it rinc to honey. la1er o livaceous to olivaceou:. black: 
walls made up of 3- 6 layers of cell . outer layers pigmented with internal ce llular 
outgrowths up to 10 layers: with white 10 buff conidia l exudaie: on the agar and in 
aerial mycclium. Conidiogenous cells 4 -8 x 3-7 µm. globosc to bottle hapcd. Conidia 
4 - 8 x 2-3 µm. av. 5.3 x 2.2- 2.3 µm. Q = 1.6- 3.7. av. Q = 2.3- 2.5. variable in shape. 
subglobose 10 ell ip oidal. o r allantoid. wilh several small guu ules: I-septate conidia 
sparse. up to I 0- 4.5 ilm. Pseudothccia may develop, hardly distinguishable fro m the 
pycnidia. The charac1ers agree with 1he de~cription in vivo below. 

Chlamydospon:s absent. 
1aOH pot tc~t: ncga1ive. 

Crys ta ls absent. 

Description in l'ivo (especia lly on C11c11111is satil'11S) 
Pycnidia (in yellow-brown le. ions on stems and leaves. subepidermal. usually fol ­

lowed by pseudothccia: also on infected seedlings and in dark c racked sunken lesions 
on fru its) 120- 190 µm diam .• subglobo e 10 flauencd e ll ip. o idal wi th a dis1ine1 o tiole. 
Conidia extremely variable in . ize and septation. Sometimes they are mos1ly a cptate 
wi1h some 1- eptate and a few 2-septate. bu1 usually they arc mostly I (- 2)-sepiate. 
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with a ~mall percentage unicellular. The dimensions are commonly (6- )8-10(- 13) x 
(2.5-)3-4 (-5) µm. but the septate one can be larger up to 20- 24 x 4 - 5 µm (asco­
chytoid: quoted in the Addendum of sect. Heterospom ; 13oerema e t al.. 1997). Pycnidia 
on seed coats usually contain only small aseptate conidia. (3.5-)4 - 8(- 8.5) x 2-3 
µm . thus resembling those in vitro. 

P eudothecia (in stems, leaves and fruit~. ~ubepidermal. together with pycnidia) 
globose to subglobo e with omewhat conical neck, ( 125- )140-200(-215) µrn diam. 
Asci cylindrical to subclavate. (50- )60-70(- 90) x (9-) I0- 13(-15) µrn, 8-spored. bise­
riate. A cospores (13- ) 14- 18 x 4 - 6(- 7) µm . e llip oidal to nearly obovoid with 
rounded ends, I-septate. faintly guttulate (for a more detailed de c ription and illustra­
tion see Punithalingam & 1 lolliday. 1972: Corlett et al.. 1986). 

Ecology 011d distrib111ion. A cosmopolitan eed-bome pathogen of Cucurbitaceae, 
especially cucumber. C11c11111is sa1iv11s. melon and muskmelon, varieties of C11c11111is 
melo, pumpkin and courgette. varieties of C11c11rbita pepo, and water melon. Citrullus 
l'lllgaris. The disease. known a. Gummy Stem Blight. includes a variety of symptoms 
which are referred to as leaf spot, stem canker, vine wilt and black fruit rot. The name 
of the disease refers 10 the gummy exudate on tem and fruit lesions. The co mopolitan 
distribution of the fungus may explain the recorded variation in pathogenicity and lhe 
extreme conidial variability of the anamorph in vivo. This extreme variabil ity could 
also explain why the pycnidia of Phoma c11c11rbi10cearu111 have often been confused 
with those of saprophytic pecies of Phoma. 

Represe11tative c11/t11res. CBS 133.96 (PD 79/127) ex C11c11rbi1a pepo (Cucurbita­
ccae), cw Zealand: CBS 109 171 (PD 91 /3 10) ex C11c11rbita p., (Cucurbitaceae). 
the e rherlands. 

27. Phoma lycopersici Cooke - Fig. 27 

Tclco111orph: Dit~rmel/a lycopersiri Kleh. 

Phoma lycopersici Cooke. Grevillea 13 ( 1885) 94. 
Plwma lycopersici (Plowr.) Jacz .. Nouv. Mem. Soc. ( imp.) Nat. M~. 15 ( 1898) 350-351 I illegiti· 

mate homonym]. - Sphaero11aema lycopersici Piowr .. Gdnr~· Chron. II [New Series) 16 ( 1881) 621 . 
Am1c/rym lycopersiri Brunaud. Bull. Soc. bot. Fr. 34 [II . 9) ( 1887) 43 1. 
Ascochyw socia Pass .. Boll . Com. agr. Parmcnse ( 1889) 2; not Ascod1yt<1 socia (F. Tassi) Allesch .. 

Rabenh .. Kryp1.-Flora [ed. 2). Pil LC 7 (Lief. 88( ( 1903) 871 - 872. 
/Jiplodi11a 1\-copersici Holl6s. Annis his1.-nat. Mus. natn . hung. 5 ( 1907) 461. 
Phomnferrari.,ii 0. Cif .. Smz. Spcr. agr. irnl. 55 ( 1912) 149. 
Diplodi11a lycopersiricola Bond.-Mont .. Mate r. mikol. Obslcd. Ro~sii 5 ( 1922) 4. 
Selected li1era111re. Morgan-Jone~ & Burch ( 1988n). 

Description in vitro 
OA: growth-rare 66-76 mm after 7 days. regular. with (finely) floccose. white 10 

olivaceous grey/grey olivaceous aerial mycclium: colony colourless/olivaceous buff 
to grey olivaceous: reverse grey olivaceous/olivaccous grey to olivaceous. oli vaceous 
buff near margin. 

MA: growth-rate 7 1- 76 mm after 7 days, regular, with floccose, white 10 olivaceous 
grey aerial mycelium: colony greenish olivaceous/ grey olivaceous to olivaceous grey: 
reverse similar. leaden grey to leaden black/olivaceous black in centre. 
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Figs. 22- 29. Conidia. 22. Plroma heliopsidis: 23. Phoma rarda: 24. Phomn mleria11el/ae: 25. Phoma 
rhei: 26. Phoma c11c11rbitacearu111: 27. Phoma /ycopersid: 28. P/wma polemo11ii: 29. Phoma prot11-
bcra11s. - Bar = 10 µm . 

CA: g rowth-rate 64-75 mm after 7 day . regular, with (finely) noccose. white 10 

(pale) o livaceou grey aerial mycclium; colony colourless 10 vinaceous buff. with partly 
o livaceou grey/olivaceous: reverse grey olivaceous/olivaceous grey. to olivaceous/ 
olivaceous black 10 purplish grey in cent re. buff/vinaceous buff near margi n. 

Pycnidia 70- 200 µm diam .. g lobose 10 subglobose. olitary or connuent, glabrous 
or with shon mycelial outgrowths. wi th I (- 3) non-papillate or slightly papillate osti­
ole( ). citrine/honey, laterolivaceous 10 olivaceous black: walls made up of 3-5 layers 
of cells, oule r layer(s) pigmented; with whitish to buff conidial exudate: scattered. 
bOLh on and in the agar. Conidiogenous cells 4-8.5 x 4-8.5 µm. globose to boule 
shaped. Conidia mainly aseptate. (3.5-)5-8.5(-10) x 2-3.5(- 4.5) µm, av. 6.0 x 2.8 
~un. Q = 1.0- 3.2, av. Q = 2. 1, variable in shape. subglobosc to e llipsoidal. or allantoid. 
with several small guttules: I-septate conidia up 10 15.5 x 4.5 µm. 

Characteristic for this fungus in o ld cultures is the abundant produc tion of sterile 
·stilboid' bodies with the same wall tructure as in pycnidia. 
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Chlamydospores absent. 
aOH spot test: on MA a yellow/brownish non- pecific colour may appear. 

Crystal absent. 

Description in vfro (on Lycopersico11 esc11/e11t11111) 
Pycniclia (in lesions on stem [cankers I and frui ts I fruit rotJ. solitary or gregarious. 

initially immcr ed. but becoming erumpcnt) ubglobose. up to 200 µm diam. Conidia 
as in vitro. aseptate or I-septate. usually (5-)6- 10 x 2- 3 µm. 

Pseudotheeia (only rarely found on dead stems) ubglobose. up to 300 µm diam. 
A ci cylindrical to subclavate. 50- 95 x 6- 10 µm. Ascosporcs irregularly biseriate. 
ellip oidal. lightly constricted at the septum. 12-18 x 5- 6 µm (for illustrations ee 
Holliday & Punithalingam. 1970). 

Ecology and distrilmtio11. Widespread on tomato (lycopersico11 esculr11t11111) in 
Eura ia and Africa: Stem and Fruit Rot (Canker). The fungus has often been confused 
with two other PJ,oma specie occurring on tomato. the ·Amt!rican· Pl,01110 destructivn 
Plowr. (sec under P. destmctiva var. diversispora, no. 9) and the plurivorous Phoma 
r.xigua Dcsm. var. exig11n (Contr. VI- I no. I ). Molecular genetic analysi fully upport') 
the differentiation of these species (Abeln e t al.. 2002). 

Representative culture. CBS I 09 172 (PD 84 /143) ex lycopersico11 esc11/e11tu111 
(Solanaceae). the etherland . 

APPE DIX 

Section Sclerophomel/a 
(compare Bocrcma & de Gruyicr, 1998) 

Doth l>pecies treated below produce relatively thick-walled pycnidia usually with 
late development of an opening (pore instead of a predetermined ostiole). Theirconidial 
dimorphism matches well with the conidial variability found in the type species of 
Sclerophomella. 

28. Phoma polemonii Cooke - Fig. 28 

Phomo po/e111011ii Cooke. Grcvillca 13 (1885) 94 (cf. original ~pecimen. :.cc Grove. 1935: 9!1). 
P/101110 po/e111011ii Oudcm .. Vc~I. Meded. K. Akad. Wei. (Afd. Naiuurk.l reeks 3. 2 ( 1885) 161 

(lllcgi1im.11c homonym I. - Phoma 011de11u111sii Berl. & Voglino. Syllogc Fung. 10 ( 1892) 174. 
A.<cochyta po/e111011ii Cavara. Revue mycol. 2 1 (1899) 104. 
Ascochwa pole1111mii Rosir .. 801. lidsskr. 26 ( 1905) 311 (illcgi1im:11e homonym I. 

De.tcription in vitro 
OA: growth-rate 35-46 mm after7 days, regular to slightly irregular. wi1h coarsely 

nocco e. white/paleolivaceous grey to c itrine/grcy olivaceous aerial myceliurn: colony 
citrinc green/greenish olivaceous to herbage green: rcver. e similar. o livaccou in centre. 

MA: growth-rate 23-37 mm after 7 days. regular to slightly irregular. with compact, 
vclvety/noccose. white to grey olivaceous aerial mycelium: colony greenish olivaceou 
to grey olivaceous. often in a zonate pattem : s imilar. leaden grcy/olivaceous black in 
centre. 
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Fig,. 30 - 32. Chlamydo,por~. 30. Pltomll llracltidicola: 3 1. Phuma pi11odella: 32. Phomll l'Ojicola . 
- Bar = IOµm. 

CA: growth-rate 2 1-27 111111 after 7 days. regular to lightly i1Tegular. with compact. 
noccosc. white/olivaceous grey to grccni h olivaceous aerial mycelium: colony green­
ish o livaceous/grey olivaceous 10 olivaceous grey; reverse similar. leaden grey/olivace­
ous black in centre. 

Pycnidia 95- 220 µm diam., globosc/subglobose to irregular, solitary o r connucnl, 
g labrou . at maturity I (-3) poroid papillate. o ften developing into elongated neck . 
c itrine/honey. later o livaceous 10 olivaceous black: walls com po cd of 2-7 layer of 
relatively thick-walled p eudoparenchyma. outer layer(s) pigmented: with whitish/ 
smoke grey conidial exudate; cattered. both on and in the agar. Conidiogenous cell 
3.5- 8.S x 3.5- 8.5 µm. g lobose 10 bo11le . haped. Conidia variable. mainly asep1a1e. 
(5.5-)7-9(-12) x 2-3(-4) ~u,1, av. 8.2 x 2.4 i.un. Q = 2-4.3. av. Q = 3.5, ellipsoidal 
10 allantoid, with everal small. scauered guuule . The 1- ep1a1e conidia measure 9.5-
13 x 2.5 - 3.5 ~un. av. I 0.9 x 3.1 i.un. Q = 2.9- 4.2. av. Q = 3.6. 

Chlamydospores absent. 
aOH spo11es1: On OA and MA a pale sienna to rust colour may appear, not ~pecific. 

Crystals absent. 

J::cology and dis1rib111io11. A pecific pathogen of Pole111011i11111 spp., wide prcad in 
Europe and also fou nd in the United States. The fungus causes brown-yellow leaf spots. 
and colonizes fading leaves and stems. Mo I records and synonyms refer to the peren­
nial P. caemle11111 (Jacob· ladder). In pring and ummer the ubepidermal pycnidia 
may contain a high percentage of I (- 2) eptate conidia. ( I 0- )12- 13(- 14) x 2.5- 3(-
4) i.un). However. as a necrophy1e on o ld terns and leave the pycnidia usually con1ain 
only smaller aseptate conidia, 5-8(-10) x 2-2.5(-3) µm. 
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Representative culture. CBS I 09181 (PD 83/757) ex Polemonium caer11/e11111 (Pole­
moniaceac). the Netherlands. 

29. Pboma protuberans Lev. - Fig. 29 

Phoma pro111bem11s L~v .. Annb Sci. nat. (801.) II I. 5 ( 1846) 281 . 
Phyllnsticta lycii Ellis & Kcllcrm .. Am. Nat. 17 ( 1883) 1166. 
Srtrcted /i1era111re. Van der Aa & van Kestercn ( 1971 ). 

Description in vitro 
OA: growth-ratc40-72 mm after? day . regular. with lloccose. white to paleoliva­

ceou grey aerial mycclium: colony colourless-pale primrose to grey olivaceous; re­
verse primro e with olivaceou grey/grey olivaceous sectors. 

MA: growth-rate 45-67 mm after 7 days. regular. wilh noccose to woolly, white 
to pale olivaceous aerial mycelium: colony grey olivaceous to o livaceous grey; reverse 
leaden grey 10 olivaceous black. 

CA: growth-rate 40- 83 mm after 7 days. regular. with finely noccose-woolly. whi te 
to pale olivaceous aerial mycelium: colony colourless, to olivaceous in small radiating 
sectors in centre: reverse similar. 

Pycnidia 90- 2 10 µm diam .. irregularly globosc. wi th a conical or cylindrical beak 
of interwoven hyphae, solitary to confluent, glabrous, clo ed or with I non-papi II ate 
pore. greeni~h olivaceous to olivaceous, later olivaceous black; walls 2- 12(!) cell layers 
thick. outer layers pigmented; with buff to salmon conidial exudate: in the agar and in 
aerial mycelium. Conidiogenous cells 6-12 x 6-1 I µrn, globose to bottle-shaped. 
Conidia variable. ascptatc or septate. Aseptateconidia 4 - 10.5 x 2- 5 µm. av. 6.7 x 3. 1 
µrn. Q = 1.3- 4.1. av. Q = 2.2, ellipsoidal to subcylindrical. usually without guttulcs. 
The eptate conidia usually have about the same dimensions as the aseptate conidia, 
but also may be significantly larger, 12- 20.5 x 3.5- 5 µm (ascochytoid). 

Chlamydo pores absent. 
NaOH spot test: negative. 
Crystal ab ent. 

Ecology and distribwion. A specific palhogen of Lycium halimifolium occasionally 
found in Europe and North An1erica: Leaf Spot (c ircular lesions which are at first brown 
but turning pale-yellow or whiti h). The shrubby solaneceous host is indigenous to 
southern Eura ia: the fungus probably occurs wherever the host is planted or natu­
ralized. 

Represe111ative c11/t11re. CBS 381.96 (PD 7 ln06) ex Lyci11111 halimifolium (Solana­
ceae). the Netherland . 
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ERRATA 

Aa. H. A. van der. G. H. Boerema & J. de Gruyter: Contributions towards a mono­
graph of Phoma (Coelomycetes) VI- I. Section Phyllostictoides: Characteristics and 
nomenclature of its rype pecies Phoma exigua. Persoonia 17 (2000): 435 - 456. 

Page 442: delete line 2 1-22 from top: Phylfosricro spaethio11a Allesch. & Sydow 
proved 10 be conspecific wi th Phoma macrosroma treated in the present 
paper (Contr. Vl-2). 

Page 443: delete line 24 from top: Phyl/osricw belgradensis Bubak & Ranoj. refers 
also 10 Phoma macrosroma discu sed in this paper (Contr. Vl-2). 
Line 9 from bottom: add illegitimate name: a later homonym of Phyllos­
ticu, bellidis Bond.-Mont.. Bolez. Ra t 12 ( 1923) 70 = Phoma bellidis 
Necrgaard. Friesia 4 ( 1950) 74. 

Page 444: delete line 27 from top: s tudy of the holotype of Phylfosticta bellidicola 
Nclcn. LE-41726, showed that the conidia were shorter than noted in the 
description: the real conidial dimensions and also the other characters agree 
with tho e of Phoma belfidis Neergaard, Friesia 4 ( 1950) 74. 

Page 445: line 3 from top: Nov. Sist. niz. Rast should be read: ovosti. Sist. Nizsh. Rast. 
Page 452: line I from top: Boerma should be read: Boerema. 
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BOOK REVIEWS 

D. Boertmann. Index Hygrocybearum. A caralog11e ro names and poremial names in 
rrib11s Hygrocybeae Kiil111er (Tricholomarales. Fungi). (Bibliotheca Mycologica 192. 
J. Cr.imer in der Gebriider Bomtraeger Yerlagsbuchhandlung. Johannesstr. 3A. D-
70176 S1u11gart. 2002.) Pp. 168. Price: € 44.- . 

I n thi publication, which is merely a nomenclator of names in use in Lribus Hygrocybe­
ae, an account is given of 447 val idly published and legitimate names in Hygrocybe. 
and 24 in the genus Camarophyllus. For each entry the accepted name is given. followed 
by the basionym and, if presenl, synonyms. Full data are presented on the type and its 
location. Furthermore, a list is provided of names from genera formerly ynonymised 
with Hygrocybe and Camarophy/111s. but now regarded as belonging to taxa outside 
Hygrophoraceae, are listed, supplemented with invalid and illegitimate names. Seven­
teen new com bi nm ion are proposed and two epitypes selected. The book forms a thor­
ough base for monographic work in the group concerned. and serves as a reference 
for all working with the genus. It facilitates description of new taxa and will eventually 
help 10 stabilise nomenclature. 

P. Franchi, L. Gorrcri. M. Marcheui & G. M onti. F1111ghi di ambienti dwwli. (Universita 
deg Ii studi di Pi a. 200 I.) Pp. 2 13, numerous colour photograph~ in the text. Price: 
unknown. 

Thi. book gives an account of the macrofungi found in the coastal sand dunes along 
the Tyrenean Sea in the vici nity of Pisa ( Italy). This region. the National Park of Miglia­
rino San Rossore Ma sacuiccoli. con i ts of dunes with a variety of vegetation. from 
shi fting sands with pioneer vegetation, such as Cakilo-Xanthietum italici, Sporobolo­
Agropyretum juncei and Echinophoro-Ammophiletum arenaria. 10 fixed dunes with 
various wood type • mainly consisting of typical Mediterranean trees and shrubs like 
Pi1111s pinaster. Cistus cretic11.1·. Arbw11s unedo and J1111ipem s oxycedrus. After a short 
introduction on landscape. vegetation and fungal ecology. the book gives a iaxonomic 
account of the macrofungi found in this area. Many species are full y described and 
illustrated with good colour photographs and line-drawing. of microscopical characters. 
As such this publication is an excellent guide 10 the fungi of Mediterranean dune eco­
systems. and also enables comparison with similar ecosystems in the temperate Atlantic 
regions of Europe. 
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MISCELLANEOUS NOTES ON PLEUROTUS 

EDGARDO O. ALBERTO'. RONALD H. PETERSEN2. KAREN W. HUGHES2 & 
BERNARDO LECHNER3 

The paper takes up four poinis: I) A previously unnamed imersterili1y group in 
Ple11ro111s ( ISG XIII ) has been identified as P. albid11s. which fruits from Central 
America 10 central Argentina. The ~peeies is genetically isolated and phylo­
genetically it is placed in the· P. ostrea111s' group of monomitic Ple11ro111s basidio­
mata. 2) The dimibutional range of P. abieticola i~ extended to far nonhwestern 
Russia and northern China. 3) A panial nomenclator is furnished for P. djamor 
4) The use of the tenn 'dimitic' is discu~scd a~ it pertains to Ple11ro111s. 

The past decade or more has seen an increase in systematic research on Pleurotus ('oys­
ter mu hrooms'). In taxonomy, there has been an effort to circumscribe the infrageneric 
taXa morphologically (Hilber. 1982. 1997: Zervakis & Balis. 1991: Vilgalys et al., 1993; 
Petersen & Krisai-Greilhuber, 1996, 1999: Petersen & Hughes, 1997). to extend infor­
mative taxonomic characters to mating patterns (Vilgalys ct al.. 1993; Petersen & 
Hughes . 1993 ; Petersen, 1995a. b: Zervakis, 1998). physiology (Zcrvakis & Bal is, 
1991, 1992, 1996) and enzyme patterns (Zervakis & Labarcre, 1992). and to reconstruct 
the phylogeny of the genus (Vilgalys & Sun, 1994; Zervakis ct al., 1994: Vilgalys et 
al., 1996; Gonzalez & Labarere. 2000: Thorn c t al. , 2000: Montcalvo et al., 2000). As 
this research has emerged. the . tringency of proposing new taxa has also increased. 
so the standard now assumed is that proposal of a new species name should be accom­
panied by data on its genetic isolation and phylogenetic placement. 

As pointed out e lsewhere (Petersen & Hughes, 1998). there are at least three means 
through which collections (= basidiomata and/or cultures) can be judged contaxic or 
segregated as separate taxonomic entities: I) morphologica l simi larity/dissimilarity, 
usually as judged through basidiomata; 2) ability or potential abi lity to interbreed, 
requiring gametic(= haploid, moookaryon) isolates wilh which to conduct crossing 
experiments: and 3) placement on a phylogenetic reconstruction. requiring data (phenct­
ic or molecular) from other congeneric taxa for comparative purposes. 

INTERSTERILITY GROUP XIII IS PLEUROTUS ALB!DUS 

Vilgalys & Sun ( 1994) initiated a system of numbering intersterility groups ( ISGs) 
in Ple11ror11s in the same way Lhat Armil/aria ISGs had been numbered previously 
(Anderson & Ullrich, 1979). In the first such enumeration, eight TSGs were identified 
in Ple11ro111s. but later (Vilgalys et al., 1996), 15 were listed in a phylogenetic recon-

I) lnstituto de lnvestigacionc~ Biotccnol6gica~. IIB-INTECH (U SAM-CONICET). Camino de 
Circumv. Km 6. CC 164. 7130 Chascormh. Buenos Aires. Argentina. 

2) Department of Botany. University of Tennessee. Knoxville. Tennessee 37996-1100. USA. 
3) PRH IDEB-CONICET. Dcpanamento de Cienciru. Biol6gicas. Facultad de Ciencias Exacta.~ y 

Nnturales. Universidad de Buenos Aires. 1428 Buenos Aire~. Argentina. 
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Figs. I & 2. Bai;idiomata of l'/e11m111s albid11.\ in nnturc. BAFC 50.()47 (al,o known .1~ 'PSTAC"). 
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struction. One of these. ISG XIII. labelled as ·Brazil· furni shed no suppo rting morpho l­
ogical or herbarium da1a. Until this paper. ISG X Ill has remained unsecured to a mor­
phological o r bio logical s pec ie . 

In South and Central America. white. cornucopioid basidiomata o f a Pfe11ro111s taxo n 
fruit on dead trunks (Figs. I & 2). Two collections were gathered and c ultured in Costa 
Rica. while two others were isolated in cen1ral Argentina. Gametic cultures o f the 
Argentine collections were brought to the Tennessee laboratory by EA. All four collec­
tions were found to be intercompatible. and for some time it was thought that they 
represented a new species o f Ple11ro111s. 

A vi it to the Royal Botanic Gardens Herbarium (Kew, by RHP) allowed examina­
tion of type material o f everal Pfe11ro111s species. 10 which was added that of Pa1111s 
laci11imo-cre11ar11s Speg. Four species epithets were found to re pre ent this organi m, 
and a nome nclator is o ffered below. 

MATERIALS AND METHODS 

Morphological analyses 
Ba idiomata o f Argentine collections were examined by RHP and EA separately. 

while tho e of 9498 a nd I 0056 were examined by RHP. Macromorphological notes 
we re taken on relevant type specimens by RHP. Micromorpho logical analy ·es and 
measure ments of various tructures were conduc ted using standard procedures (i .e. 
thin- cctions of pileipellis. pileus trama and lamellac: squa h mounts of lamellae u ing 
ei ther bright fie ld microscopy with or wi thout aqueo us phloxine o r phase contrast 
microscopy without sta in). 

In descriptions below. colour appearing within quotation marks are fro m Ridgway 
( 19 12): those listed alphanumerically arc from Komerup & Wansche r ( 1978). BAFC 
= Herbarium. Universidad de Buenos Aires, Facultad de Ciencias; TENN = Herbarium. 
University of Te nnessee. 

Maring swdies 
Single-basidiospore isolates (S B ls) were obtained from two sources: I) basidio mata 

collected in nature (i.e. BAFC 50.047. BAFC 50.26 1. TENN 57623. T EN 56526): 
or 2) from basidiomata o f the BAFC collections fruited o n liriode11dro11 111/ipifera 
awdust in the laboratory at T ENN. SB ls from fruited basidiomata did not differ from 

those isolated from nature. 
Two types of pairing experiments were performed: I) self-crosses of BAFC 50.047 

and 10056 (= TENN 57623) using 12 SBI. ; and 2) intercollection pairing . Inte rcollec­
tion pa irings comprised two methodologies: I) pairing o f four SBls of four putative 
collections of P. albid11s (i.e. those mentio ned above) in which n = 4; and 2) pairings 
of SB ls of BAFC 50.047 and I 0056 wilh a battery o f standard SB ls (see Petersen. 
1995a for use of standard batte ry) o f the fo llowing: P. abiericola (see Peter en & 
Hughes. 1997), P. e1y 11gii, P. wber-regium (see Petersen & Nicho ll. J 997). P. dja11101: 
P. pop11/i1111s, P. cystidiosus. P. cornucopiae. P. op11ntiae (for use o f the latter two names. 
see Petersen & Krisai-G reilhuber. 1999) P. osrreaws (see Petersen & Krisai-Greilhuber. 
1996), and P. pul111011ari11s (see Pe tersen & Hug hes. 1993). In all intercollection pair­

ings. n =4. 
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01832 P. eryngl/Czechoslovakla 
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I 0056 P. albldus Cos1a Rica 

~---BAFC 50.04 7 P. albidus Argenrina 

83 
10625 P. ab,atlCOlaWesrern Russ,a 

6551 P. ablot/cola Eas1ern Russia 

Fig. 3. Phylogenetic reconstruction of the P. ·ostrea111s· cladc based on ITS DNA sequences. Nole 
monophyly of P. albitl11s and P. (lbie1icola collection~. GenBank numbers for remaining collections 
are: 6551 = U 59326. 9763 = AF 345662. 10056 = AF 34566 1. 10625 = AF 345656. BAFC 50.047 
= AF 345660. BAFC 50.261 = /\F 345659. NZFRI = U 60648. Collec1ions beginning with ·o· arc 
from Vilgnlys & Sun ( 1994). •umbers arc boot trap values for the nodes to the right of the number. 
Parsimony-informative cha.racters = 151 . Consistency index= 0.83. Homoplasy index= 0. 17. 
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Molec11/ar studies 
Ma1erial used: for a summary of specimens used for molecular sequence data sec 

Fig. 3. 
DNA was extracted from monokaryon culrurcs as described by Hughe ct al. ( 1999). 

The ribosomal ITS l -5.8S-ITS2 was amplified with primers ITS5 and ITS4 using I µJ 
extracted DNA in a 50 µI reaction mixture. PCR parameters were 3 mjn at 94 ° C 
followed by 35 cycles of I min at 94 ° C. I min al 52 °C and I min at 72 °C. The final 
extension was 3 mins at 72 °C. PCR products were purified wilh a Wizard PCR purifica­
tion system (Promega), following manufacturer's directions. Both strands of the PCR 
product were reamplified for cycle sequencing using ITS2. ITS3, 1TS4 and TTS5 prim­
ers (White et al.. 1990). Products were sequenced using ABI automated sequencing 
systems at the Univer. ity of Tennessee Sequencing Facility. Sequences were edited 
using the Genetics Computer Group Sequence Analysis Software Package gap and 
line-up programs (GCG 2000) and deposited with GenBank (see Fig. 3). Sequences 
were aligned using the GCG Scqlab program and adjusted manually. Regions of homol­
ogy 10 the yeast (Saccharomyces cerevisiae) I 8S gene to the Hetembasidion a11110s11111 
5.8S gene and 10 the yeast 25S gene were determined by sequence compari on. Pleuro­
ws ITS I and ITS2 sequences (Vilgalys & Sun. 1994) were retrieved from GenBank. 
For each collection, ITS I sequences were reversed and complemented and appended 
to ITS2 sequences for the same collection with a gap representing a section of the 
5.8S gene that was not sequenced in tho e studies. Vilgalys furn ished an ITS sequence 
for strain D 327. the basis for ISG XIII (Vilgalys et al., 1996). 

Gap coding and phylogeny estimations 
Phylogenetic relationships were computed using PAUP 4.0 using a branch and bound 

search option. ode support was estimated from I 00 bootstrapped replicates. There 
were few gaps and they were treated a a fifth base. Pleurows cystidios11s and P. dryi1111s 
were u cd as outgroups based on studies howing that these species were basal to the 
monomitic Pleurotus clade (Vilgalys & Sun. 1994). 

NOME CLATOR AND TAXONOMIC DESCRIPTION 

Plcurotus albidus (Berk.) Pegler. Kew Bull., Addit. ser. 10 ( 1983) 219. 

• u111i1111st1/bid11s Berk .. Hooker's J. Bot. 2 (1843) 633. 
Holotype: K. Brazil. Prov. Minas-Gcracs. lnficionade. ·ad citrum'. X.1840. coll. Ctmlner [!]. 
= Le111i1111,f rafresce11s Berk. & Cunb. Hooker'l> J. Bot. 8 (1856) 143. 
Holotype: K. Brazil , Panur~. 11. 1853. ·on decaying trunk:. of tree.~·. 5im1ce no. 1361 !]. 
= Ple11ro111sjacho11ii Berk. & Cooke. J . Linn. Soc. 15 (1877) 363. 
Holotype: K. Brazil. Mahucs. no date. 'in lignis marsesccntibus·. Traill. s.n. (!]. 
= P01111s laci11ia10-cre11a111s Speg .. An. Soc. Cient. Arg. 9 ( 1880) 164. 

11 Ple11ro111s laci11ia1n-cre11a111s (Speg.) Speg .. Bot. Aead. Nae. Cienc. C6rdob:1 23 ( 1919 
381- 382. 

Holotypc: LPS. Argcntin:i. BuenosAirc~. 25. 11.1880. leg. 0. Scl111yder. LPS no. 17095 [!]. 

Basidiomata cornucopioid. clitocyboid. omphalioid to lentinoid (i.e. L crinitis). 
usually gregarious in troops of 2-30 basidiomata. Pileus circular. infundibuliform. 
up to 135 mm broad. ~mooth to innately radially fibrillose. hygrophanous. white to 
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cream to dull greyish tan [ ·sayal brown· (6C5) inward. outward ·can ridge buff' (30A2) 
to 'pale o live buff' (382)1; margin entire to lacerate-crenate. thin. u ually somewhat 
inturncd (especially in drying): pilcus often becoming pallid lemon yellow through 
drying. Lamellac deeply decurrent. extending as ridges through much of stipe length. 
tough (resisting fragmentation and squashing in KOH). subdistant. up to 6 mm deep. 
in at lea t three ranks, without intcrvcining. white to dull off-white (to'cartridge buff): 
dried portions of lamcllac turning dull golden yellow in 3% KOH . Stipe 35- 80 x 5-
13 mm, terete, upward fluted through lamellar ba cs, tapering downward. usua lly curv­
ed-ascendant, hollow to lightly stuffed. white, sometimes streaked with 'tilleul buff' 
(7B2): surface matt to minutely loosely felty. Ta tc mild: odor mild to resembling sweet 
lemon. Usually on dead wood including (but probably not limited to) Salix and Ulmus. 
rarely found on living trees. 

Pileus surface a generally repent layer ofhyphae: hyphae 2.5-4.5 µm diam .. hyaline. 
thin- to thick-walled (wall up to 0.5 µm thick). often adherent (? through drying); occa­
sional corallo id hyphal tips emergent: mucronatc pilc icystidia not observed. Pileus 
trama monornitic: hyphae 4.0-12.5 µm diam .. hyalinc. frequently branched, con. picu­
ously c lamped. interwoven. Lamellar trama tightly interwoven, with di tinct medio­
stratum up to 320 µm broad. and late ral trata up to 32 µm thick. Hyphac of medio­
stratum as in pileus trama: gloeoplerous hyphae occasional to rare (or absent). 4.5-6.5 
µm diam .. yellow-refringent under phase contrast microscopy. glassy (not coscinoidal). 
Hyphae of lateral stratum pseudoparenchymatous. i odiametrical. hyalinc. Sub­
hymenium rudimentary, rare ly over 15 µm thick. Hymenium composed of basidia and 
non-bas idial c lements: basidia 18.5- 24 x 4.5- 5.2 µm. narrowly clavate 10 subcylin­
drical. hyaline. clamped: sterigmata 4. s lender. curved: non-basidial element fu ifom1-
mucrona1c, non-emergent. of s imilar length but somewhat stouter than ba idia (the e 
element could be inte rpre ted as plcurocysticlia. but in a ll cases hymenial elements 
have proliferated somewhat. perhaps as a func tion of . low drying or confi nement of 
the ba idiomata for some time before drying). Cheilocystidia absent. Stipe trarna mono­
mitic; hyphae 4.5-1 8.5 µm diam .. hyaline. consi tently thick-walled (wall up to 4.0 
µm thick). branched, conspicuously clamped. loosely interwoven. Stipe surface mau­
plushy. white. forming a thatch: hyphae 2.5-5.5 J.ull diam .. frequently branched and 
entangled. con picuously clamped. thick-walled (wall 0.3-0.7 i.un thick), hyaline. 

Ba idiospore (n = 45) (5.2-)8-9.5(-10.5) x (3. 1-)3.5-4.5 ~un; E = 2.00- 2.38: 
Em = 2. 15: Lm 8.53 ~un, very variable in length. narrowly e llipsoid to subcylindrical 
and slightly adaxially flattened, mooth. hyaline. thin-walled. inamyloid. with one or 
two refringent guttules and ome small granular inclusions: hilar appendix a ym­
metrical. small. Spore-print whi te to c ream. 

Specimens examined. ARGENTINA: Buenos Ai res. Panido de la Costa. San Clemente del Tuyu. 
Parquc Munic ipal. 13.Vl.99. leg. & det. E. Albcno ('Ed 772'), on dead Salix specie~. BAFC no. 
50.261 : Buenos Aires. Llavallol. Sta. C:ttalina. 26.n 1.98. coll . E. Albcno. no. 'Ed 519'. (also known 
a, ·PSTAC': ,cc Fig,. 4 & 5). dct. Lechner & Albcn6. Sobrc tronco caido: muy abundantc (as 
P. com11copiae). BAFC no. 50.047: Buenos Aires. 25.11. t 880, leg. 0. Schnydcr (holotypc ~pccimcn 
of Pa1111s laci11imo-cre,w 111s. LPS no. 17095): Buenos Aires. Santa Caralina Forest. 6.V.99. leg. 
E. Albcn6 & G. Pirc. dct. Albcrt6 & Lechner ( ' Ed 75 1 '). growing o n dead wood. BArC no. 50.413: 
Buenos Aires. La Lucila. 5. V.96 ( 'Ed 808'). basidiom:ua produced from dikaryon culture BAFC 
2787. 
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rig~. 4 & 5. Oa~idiomaia of P. albid11s (BAFC 50.<>.i7) fruited on lirio,le11dro11 sawdu~l. 
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BKAZIL: Prov. Minas Geracs. lnficionade. ad cit rum. X.1840. coll. Gard11er(holo1ypc specimen 
of le111i11us a/bidus. K). 

COSTA RICA: Prov. Puntarcnas. Co. Coto Brus. Hacienda la Amb1ad. trail from Ave. Pizote. 
N 08. 54.218". W 82. 47.40 1'. - 1328 m. 4.Vll.98. coll. RHP. fieldbook no. 9498 (TENN 56526): 
Prov. Puntarcnas, vie. Vulcan Arena!. Hcliconia Hotel S:inc1unry Reserve. 400 m before entrance 
10 S1a Elena Rc~crvc. 10•20.32'. W 84.47.55'. 17.111.99. coll . J.L. M:ua. ficldbook no. 10056 
(TENN 57633). 

TRINIOAO: St. Augustine. 20. VIJ J.47. R. £. D. Ba//11110. 1545. :mnot. R.W.G. Dennis. K. 

C11lt11ral clwracters 
Colony growth rate up to one cm per week on malt extract ( 15 mg/L) agar (20 g/L. 

Difco-bacto), white. sub tantially aeriaJ, appearing combed to plumed; small orange 
exudate droplets produced in some aged cultures: hyphae all generative. 3.5- 6.5 µm 
diam., clamped. Colony odour moderate. perfumed or floral. imilar 10 that of cultures 
of P. pulmonari11s. Microdroplets produced on aerial hyphae. up 10 4.5 µrn diam. 

Mating experi111e111s 
Self-crosses using 12 SB ls of collections BAFC 50.047. BAFC 50.261, and 10056 

independently revealed a tetrapolar mating system. SB ls of these three collections. a 
well a.~ those from 9489, were all intercompatible (n = 4 throughout). 

Once it was clear that hyphal construction ofbasidiomata of P. albidus was mono­
mitic. SB ls of 10056 and 9498 were paired with SB ls of P. osrreaw s, P. p11/111011ari11s, 
P. pop11/i1111s, and P. abieticola (sec Petersen. 1995b for strains and SB I numbers). All 
pairings lacked clamp-connections. Because Spegazzini mentioned pinkish colour. 
of lamellae, and because the only known Ple11ror11s species with such colours is 
P. djamor (Nicholl & Petersen, 2000), SB ls of BAFC 50.261. BA FC 50.047 and 9498 
were paired with SB Is of P. djamor(strain 6346, sec Petersen. 1995b). All such pairing 
lacked clamp-connections. 

DISCUSSION 

Three subtle morphological taxonomic characters seem to segregate one taxonomic 
complex within Pleurows: I) monomitic hyphal cons1n1ction of basidiomata: 2) small 
size of microdroplets in culture: and 3) production of microdroplcts on aerial hyphae 
(rather than from hyphae on the agar surface) in culture. This complex appears to be 
congruent with what Vilgalys has called the ·P. osrrea111s cladc'(Vilgalys ct al., 1993, 
1996: Vilgalys & Sun, 1994: Vilgalys, 1997: Thorn ct al., 2000). Within this complex, 
basidiomata of P. osrreaws. P. p11/111011ari11s, P. abiericola. and P. pop11/i1111s share a 
'pleurotoid ' stature (i.e. more or less shelf-like; radically eccentrically stipi tatc). 
Basidiomata of P. ery11gii are centrally to eccentrically stipitate. but the species appears 
unique also as a root para ite of plants in the Umbelliferae. Thus. while it is not 
unprecedented 10 find omphalioid or clitocyboid stature within the complex , 
basidiomata of /~ albidus are deeply infundibuliform and occur on wood. while those 
of P. ery11gii are planar 10 s lightly depres ed. and appear 10 be root parasi tes with 
bas idiomata produced through soil. Thus. P. a/bidus basidiomat.1 are unique to the 
·osrreat11s clade' (Fig. 3). 

We have found addi tional records of Spcgazzini specimens listed under P. laci11imo­
cre11at11s. and have examined the pertinent specimens. Data arc as follows: I) LPS 
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17060 (Uruguay. Montevideo. V.1914). a monomitic stipitate Ple11ro111s, probably cor­
rectly identified by Spegazzini: 2) LPS 17061 (Argentina. Tucuman, Vil. I 918). almost 
destroyed by insects and now unidentifiable: 3) LPS 17062 (Argentina, La Plata. 
IV.1919), a monomitic Ple11ro111s with everal spore types. one of which gives dimen­
sions as 8- 12 x 3 - 4 µm. probably correctly identified by Spegazzini: 4) LPS 17074 
(Paraguay. Villa Moira. 1893), a marasmielloid. laterally tipi1a1e fungu . similar to 
Neo11n1hopa1111s 11ambi: and 5) LPS 17099 (Paraguay, Garapeguti. 28. VJ .1883). dimi­
diate. imbricate pleurotoid basidiomata with lobed. fimbriate margin, perhaps Ple11ro111s 

djamor. 
No more recent report (i.e. notes with herbarium specimens used in th i study) of 

pinkish colouration of Jamellae have been seen since Spegazzini's initial proposal of 
the species epithet. Such colouration is common in P. djamor (see Corner. t 981; Peter­
sen. 1995a; Nicholl & Petersen. 2000). but Spcgazzini·s mention represent the only 
such report for the ·osrrear11s clade·. 

In the process of separating basidiomata of P/e11ror11s from those of other super­
ficially imilar taxa (i.e. Pa1111s). it is partially diagnostic to observe mucronatecheilo­
cystjdia (with a capitula of resinous liquid when fresh) or occasionally such pileicysti ­
dia. These have not been een on these comucopioid basid iomata. The condition of 
the relevant type specimens was relatively poor except for that of Ple11rows laci11 iaro­
cre11aws. In all case (including type specimens), pi lei were thin, infundibuliforrn. and 
Mlpcs were ccmral tu ~omcwhut cccc111ric. Argentine strains (:.d 519 (BAFC 50.261) 
and Ed 772 (BAFC 50.047) were fniited at Tennessee on Liriodendron sawdust blocks 
and Ed 808 (BAFC 2787) was fruited in Argentina on sawdust, and all produced similar 
basidiomata (Figs. 4 & 5). Although all such basidiomata were smaller than those from 
nature. all other morphological characters matched those of nantral basidiomata. includ­
ing both lacerate-crenate and entire pileus margin. 

Singer ( 1950), although in a paper purporting to report on type specimens. apparently 
reported on hi own fresh collections identified as Ple11ror11s laci11iaro-cre11aws, and 
rcdcscribcd the tax on. He judged that "Although this species belongs in the Pleurotus­
osrreaflls-complex. I believe it to be an out tanding form of the tauer.'' Singer's con­
clusion was correct, for although Ple11roflls osrreaflls exhibits a rather different habit 
(i.e. helf-like. imbricate - in short. 'pleurotoid'), it is also monomitic. This conclusion 
is even more surprising. for Singer's experience with Plewv flls was marginal, espe­
cially in South America. 

Horak ( 1968: 681) compared the type specimen of P/e11rows laci11iaro-cre11a111s 10 
P. e11gra11111111s. Ahhough basidiome habit was decidedly different. he found micro­
morphology 10 be 'identisch ' . Petersen & Krisai-Gre ilhuber ( 1999) redescribed 
P. e11gram11111s from type material. noting that hyphal construction was dimitic, th.is 
contrary to Horak ·s comparison of mieromorphology. Petersen (below) has questioned 
the use of the term dimitic in Ple11ror11s. but the meaning of the term as applied 10 

Ple11rows remain clear. 

RANGE EXTE SIONS FOR PLEUROTUS AB IETICOLA 

Ple11roflls abiericola Petersen & Hughes ( 1997) was proposed based on two speci­
mens on conifer logs in far-eastern Russia (Sichote Alin Biosphere Preserve). Those 
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collections were unique morphologically. genetically i olated (i.e. interTNcompatible 
with a battery o f other Ple11ro111s taxa) and ITS sequence fonned an independent clade 
within the genu . 

Now. three more collec tions can be reported which greatly extend the known distri ­
bution of the species. 1\vo collections were made some years prior to description of 
P. abiericola, and were 'di covered· during an attempt 10 identify all collections of 
Ple11ro111s at TENN. From northern J ilin Province, China. basidiomata formed on coni­
fer logs. The other collection was made in far northwestern Russia. north of St. 
Petersburg. Substrawm was thought 10 be Salix or A l1111.1·. 

All three collections were intercompatible with the original two collections. but 
were interlNcompatible with all o ther Ple11ro111s taxa. ITS sequences o f collection 
10625 also places this collection within the same clade as the original material (Fig. 
3). 

With the c range extension . the species should be sought in northern Scandinavia. 
in northern Japan, and on Kamchatka Peninsula. Basidiomata arc easily confused with 
those of P. os1rea111s. the pileus of which is also often brown. Specimens and field 
notes follow. 

Spl'dmm.1· l'xaminetl. CtllNA: J ilin Pro\' .. Songjinnghe. Chang Bai Shan Preserve. 9.Vll l.88. 
coll. R.H. Petersen. on ?Picea. field no. 1425 (TENN 48301). Pilcus 'Verona brown· (6E5) O\'Cr 
disc. ·wood brown' (7C4) outward. Lamellae close. 'tilleul buff" (7B2) outward. ·pale pinkish buff· 
(6A2) inward. Stipe eccentric, off-white. discoloured at base to ·avellancous· (7B3). Odor negligible. 

CHINA: Jilin Prov .. Ancu Co .. Bcihc. forest behind fire tower, 14. Vlll.88. coll. R. H. Petersen. 
field no. 1456 (TENN 48298). Pileus ·pale pinkish cinnamon' (6A2) a l margin. inward ' tilleul buff" 
(782). ·avellaneous· (783), 10 ·wood brown· (7C4) ne:ir stipe :iuachment. Lamellae ·pale pinkish 
burr· (6A2). Stipe nearly lateral, ·1illeul buff· (7B2). 

RUSSIA: Leningr.id Reg .. Nylhnesvirsky Reserve. tr.iii to Svir River. N 60°36.775". E 33°07.628'. 
28.V lll .99, coll. S./\. Redhead. on Salix or A/1111s. field no. 10625 (TE N 58284). Pileu, hygro­
phanou~. ·vinaccou~ buff· (982) where moist. ·pale pinkish cinnamon· (6A2) where dry. Lamellae 
deep. mostly ·pale pinkish cinnamon· (6A2). near margin ·ti ll cul buff' (7B2). Stipe cfo1inct. man. 
·1illeul buff' (702). 

A NOMENCLATOR FOR PLEUROTUS DJAMOR 

Based on Lhe parameters discussed above and previous experiments ( icholl & 
Petersen, 2000), the following nomenclato r can be offered for Ple11ro111s djamor. In 
most case . links among these names are based solely on morphological analysis of 
type specimens ('r!l" ) often in less than pri tine condit ion. but in a ll cases habit is 
pleurotoid and hyphal constnic tion of stipe medullary tissue i 'dimitic ' . 

Plcurotus djamor (Rumph. apud Fr.) Boedij n. in: H.C.O. de Wit (ed.). Rumphius 
Memorial Vol. ( 1959) 292. 

a Ag"ric·ul tljamor Rumph. apud Fr .. Sy~t. Mycol. I ( 1821) 185. 
• Agaricus arboreus sec1111d11s Rumph., Fl. Amboin. t I ( 1750) 125. 

= Agaric11s caryophyllus Berk .. J. Linn. Soc. 13 ( 1872) I 57 !!I. 
= A,:aric11s emerici Berk .. Gard. Citron. 2 1 (2) ( 1880) 240 I!] . 
= Agaric11s eo11s Berk .. Hooker"s J. Oot. 2 ( 1850) 83 ( !]. [Type specimen unclear: dc,cription 
fits.I 
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.. P/e11ro111~ e"11s (Berk.) Snee .. Syll. Fung. 5 ( 1887) 361. 
= Agaric11sflabel/a111, Berk. & Curti s. J. Linn. Soc. 11 ( 1871) 528 (!]. 
= Agaricm griseo-rose11s Mont. , Syl l. Gen. Spec. Cryptog. (1851) 114 (!] . 

a Ple11mll1t gri.lt'o-rose11s(Mon1.) Sacc .. Syll. Fung. 5 ( 1887) 386. 
= A.~aric11s /111eoalb11s Bcc li. Bull. Soc. Roy. 801. Beige 60 (1928) 163 ( !). 
= Agaric11s /eprogramme Berk. & Broome. J . Linn. Soc. 11 ( 1871) 529 [!] . 
= Agaric11s mose/ei Berk .. Challenger 37 ( 1878) [ !). 
= Agaric11111i11gui<l11s Berk .. Hooker's J. Bot. 2 ( 1850) 84 [! ). 

• Ple11ro111s 11i11g11id11s (Berk.) Sacc .. Syll. Fung. 5 ( 1887) 36 1. 
= Ple11ror11s osrrearorose11s Singer. Publ. ln~t. Mic .. Univ. Recife 304 ( 1961) 10. 
= Agarirns pacific11s Berk .. London J. Bot. I ( 1842) 451 (!] . 
= Agaric11s pltK e111odes Berk .. Hooker'~ J . Bot. 4 ( 1852) I 04 (!]. 
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= Agaric11s pro111erlte11s Berk. & Curti~. Amer. Acad. Arts & Sci. 4 (30) ( 1858) [ !]. 
= Ple11ro111s salmo11eosrra111i11e11s V~ilyeva. fRussion title) Agar. & Bol. Primorsk Reg. ( 1973) 

85. 
= Agaric11s srnbri 11,c11/us Berk .. J. Linn. Soc. Bot. 13 ( 1873) 157 ( ! ). 

2 Ple11ro111s scabri11sc11lt1, (Berk.) Sacc .. Syl l. Fung. 5 ( 1887) 374. 
'" Ple11m111s scabel/11s Sacc .. Syll . Fung. 5 ( 1887) 374 [mm,. 11ov .. non P. scabri11sc11/11s Berk. 
Australian Fungi no. 18.) 

In addi tion. another name repre ents plcurotoid basidiomata with partial veil cov­
ering lamellae in juvenile state. Vilgalys et al. (1996) has shown that P calyp1ra111s is 
partially sexually compatible with P djamor, DNA sequences arc contaxic, basidiomata 
are dimi tic. and both names were included in ISG V. 

Pleurotus djamor forma calyptratus (Lindblad apud Fr.) R. H. Petersen, comb. & 
S/(1/. 11011• 

Ba~ionym: Agaric11s calyprra111s Lindblad ;1pud Fr .. Monog. Hymen. Suecici ( 1857) 238. 

a Ple11ro111s calyp1ra111s (Lindblad apud Fr.) Sacc .. Syll. Fung. 5 ( 1887) 341 . 
'" Tecrella calyprra111s (Lindblad apud Fr.) Singer. Agar. Mod. Tax. ( 1951 ) 263. 

Typification: Fries (ibid.) saw an illustration by Lindblad, now in lhc Stockholm 
Museum. and that illustration can serve as lectotype. An epitype should be sought 
among material from vie. Hogholm in Sudermannia. referred to by Fries. 

NOTES O MITICITY LN PLEUROTUS 

Corner ( 1932a, b) developed term and definition dealing with hyphal construction 
in polyporoid fungi and elaborated on 1hese concepts in the clavarioid fungi (Corner. 
1950). In 1953. Corner recapitulated defi nitions formulated in 1932, and defined a 
skeletal hypha a follows: " ... unbranched. lhick-walled. commonly aseptate. longi­
tudinal, constructional hyphae of the first order in the growing region." Likewise. Cor­
ner ( 1953) circumscribed generative hyphac as follow : "The thin-walled hyphae usu­
ally remain thin-walled and are very inconspicuous for this reason .. . or parts of them 
become thick-walled and mistakable for skeletal o r binding hyphae ... Because they 
produce the system or skeletal hyphae ... and the system of binding hyphae ... I called 
them generative hyphae." [Italics oursl Specifically, when only one hypha l type was 
present in basidiomc tissues. those tissues were termed ·monomitic ' , those with two 
hyphal lypes were 'dimitic'. and those with three were 'lrimitic'. Corner's personal 
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experience allowed "dimitic' to include a combination of generative plu skeletal 
hyphac or generative plus binding hyphae. but other variations of miticity (i.e. i nclu ion 
of gloeoplerous or laticiferous hyphae in combination with generative hyphae. etc.: 
ec Pegler. 1983. 1996, for a more complete expo ition) were largely overlooked for 

they did not seem important to the classification of the polypores. 
These definitions were carried to the clavarioid fungi (Corner. 1950). where skeletal 

hyphae were found in certain basidiomata, and also in the rhizomorphs of some 
Ramaria taxa (Petersen, 1975). In L£1cl111ocladi11m, skeletal hyphae were modified into 
highly branched structures, while in Ramaria they were largely unbranched. Later 
(Corner. 1970) further modifications to the original definition were made. chieny that 
skeletal hyphae could appear as i111ercalmy segments. arising from and reverting to 
the generative morphology ( i.e. as found i n Ramaria gracilis. R. rubella and others). 

As time elapsed. the e terms of miticity and hyphal types were augmented so that 
now they have become somewhat blurred. 1 onetheless. these concepts were applied 
to other fungi, and in fact, di- or trimitic hyphal construction (scnsu Corner) came to 
exclude members of the Agaricales. and became semi-diagnostic for member of the 
Aphyllophorales. If a basidioma was monomitic it could be placed in the Agaricales 
or the Aphyllophorales, but if it was di mi tic or trimj1ic (sensu Corner). it was excluded 
from the Agaricales. While it was recognized that other hyphal types might be found 
in basidiomatal ti ssues (i.e. gloeoplerous hyphae, subdivided by staining affinities of 
contents; viz. the Gomphaceae, where gloeoplerous hyphae are cyanophilous. versus 
the Auriscalpiaceae where they are blackish in sulfobenzaldehyde). and while presence 
of uch hyphal type alter Corner's term. (i.e. Le111inellus. in which basidiomata of 
several species exhibit generative. skeletal and gloeoplerous hyphal types. which Cor­
ner would term dimitic. gloeoplerous hyphae having never been included in hi sum­
mary of hyphal construction). this discussion pertains 10 Ple11ro111s and definition of 
its basidiomatal tissue. 

Corner ( 1983) became discontent with attempts to refine his basic mitic plan and 
put forward subcategories of dimiticity. Later (Corner, 1991) the expanded system 
was outlined again. Pegler ( 1996) furnished a histOI)' of research on miticity in Basidio­
mycotina, including Ple11ro111s under diotitjc construction with " l imited skeletal hyphae 
... ' typed4' of Corner" ( 1983. 1991). The word 'limited' , however, indicated the termi­
nation of individual skeletal hyphae within the tissue (I cannot conccpwalizc an 
alternative), not limitation as intercalary lengths limited by clamp-connections at origin 
from and reversion to generative hyphac. 

Micromorphological examination of some Ple11rot11s basidiomata. especially of stipe 
medullary tissue. reveals the presence of two hyphal rypcs (and occasionally. rare gloeo­
plerous hyphae). One hyphal type seems to form the flesh substance and. whi le often 
thick-walled, hyphae are frequently septate/clamped so in traditional Coruerian termi­
nology are generative hyphae. A second hyphal type (again in basidiomata of only 
ome specie ) appears long-celled. thick-walled, and refringent under phase contrast 

microscopy. Superficially, these resemble skeletal hyphae. and based on the presence 
of such hyphae. such tissues have been called dimitic (Stankovicova, 1974: Pegler. 
1977). Alt.hough occasionally these skeletal hyphae are found in pileus and lamellar 
trarnae. the most reliable tissue in which they are to be seen is the stipe medulla. When 
carefully analysed, however, these skeletal hyphal segments arc seen often to be inter-
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calary. and/or to bear occasional internal clamp-connections. They are not skeletal 
hyphae sensu Comer, therefore. and tissues which include them are not strictly di mi tic 
sensu Corner. Pilat ( 1965) recognized this discrepancy in a discus ion o r P. calyp1ra111s. 

S1ankovicova ( I 974) reported that certain species of Ple11ro111s were monomitic (i.e. 
P. os1ret1t11J) wl1i/e others (i.e. P. cnlyp1ro111s. P. ·sojor-N1Ji1 var. dac~,·lioplwm ") were 
considered dimitic or perhap trimitic. The accurate identity of the latter taxon cannot 
be judged. for Pegler ( 1983) a ccrtaincd that true P. sajor-caju was a Le111in11s, not 
Ple11ro111s. Stankovicova ( 1974) made no distinction between various types of skeletal 

hyphae. 
Perhaps ba cd on this hyphal con truction (i.e. ·dimitic"). P/e11ro111s ha been linked 

wi th the genera Polyporus (Pegler. 1983: Hibbell & Vilgalys. J 993) and le111i11us 
(Corner. 1981: Petersen & Nicholl. 1997). Taxa of all three genera produce large. non­
amyloid ba idiospore of comparable size and shape and basidiomata of ·pleurotoid" 
habit (i.e. imbricate. tipe-less basidiomata to stoutly. u ually eccentrically or laterally 
stipitate habit). Early molecular evidence included Ple11ro111s in phylogenetic recon­
structions concemed chieny with Le111i1111s (Hibbctt & Vilgalys, 1993), but later refine­
ments howed that Ple11ro111s was actually within the Agaricales (Montcalvo ct al., 
2000: Thom et al.. 2000). With thi phylogenetic alignment. P/eurot11s appears to be 
one of very few agaric genera (or perhap the only genus) with 'dimitic" hyphal con­
strnction. 

Should a new tt!rm be coined for the "dimitic· hyphal construction in some Ple11ro111s 
species? We think not. but awareness of this anomaly in P/e11ro11ts is urged. with the 
suggestion that future description be worded carefully to take such hyphal construction 

into account. 

We tentatively conclude that f'/e11ro111s includes three group based on a combination 
of hyphal construction and general habit. In all cases occasional to rare g loeoplerous 
hyphae are also found. 

Type I - Stipe trama: hyphae frequently clamped. often somewhat inflated. usually 
th ick-walled. relatively uniform in appearance (i.e. skeletalized generative hyphae: 
monomitic). Larnella trama: hyphae a~ in . tipe tissue but le s thick-walled. Basidiomata 
strongly eccentrically stipitate with inconspicuous pileus exten ion over Stipe !i.e. 
P. ostrea111s. P. pop11/in11s. P. p11/mo1wri11s, P. abieticola) to centrally or subcentrally 
tipitate (i.e. P. albidus. P. eryngii). soft-Ile hy: pileus trama usually over S mm thick 

near Stipe. etc.). 

Type II - Stipe medullary tissues compri ing two clements: I) generative hyphae 
as in type I: 2) imperfect skeletal hyphae long-celled, skeletalized (i.e. wall usually 
thicker than 0.7 µm thick). refringent under phase contrast microscopy: clamp-connec­
tions initiative to occasionally intercalary. e pecially near base of hyphal branche . 
Lamella trama: usually as in Type I. occasionally with 'skeletal" hyphae as in stipe 
tissues of Type II . Bas idiomata stoutly stipitate, usually large: stipe central (P. d1y in11s, 
P. /e1•is) eccentric to almo. t lateral (P. op11111iae, P. cf. gemme/larii, P.Joss11/a111s); pileus 
trama usually over S mm thick near stipe. 

Type Ill - Stipe medullary 1issues compri ing two elements: I) generative hyphae 
as in Type I: 2) imperfect skeletal hyphae similar to those of Type ll; clamp-connection 
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rare. initiative and intcrcalary. Lamellar trama: juvenile bas idiomata as in Type I or 
exhibiting 'skeletal' hyphae (usually late in age). Immature basidio mata laterally tipi­
tate and then the stipe reduced to a knot ; pileus trama usua lly less than 5 mm thick 
near Stipe (P. djamor and its forms). 
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BOOK REVIEWS 

J. Holec. The genus Pho/iota in ce111ral and western Europe. (Libri botanici vol. 20. 
I HW Verlag. 0 -85378 Eching, Germany.2001.) ISBN 3-93016 7-49-2. Pp. 220. 49 
colour photographs. numerous line-drawing!-. In English. Price: € 65.-. 

The genus Pho/iota. an important genus in forestry since many pccics arc parasitic 
on woody plants. ha been monographed by the author on the basis of numcrOu!, collec­
tion from the whole of Nonh-westem and Central Europe. After the introductory chap­
ters with ex1en ivc information on material and method • an overview is given of the 
current state of knowledge on the gcnu~ and the character used for delimitation of 
taxa. The taxonomic pan gives an i nfragcneric classification. followed by keys 10 the 
subgenera and species. All accepted taxa arc fully described and illu tr:ned with linc­
drawings. In addi tion mo 1 pecies are illustrated in colour with at least one. but in 
many cases even two photograph . otcs arc gi ven on ecology and di 1ribu1ion. and 
all collections studied are cited per country of origin. The discussion arc often elaborate 
and give much additional infonnmion as 10 the status of the taxon versus re lated specie 
and interpretations in literature. Five new combinations have been made. The book 
concludes with a long. annotated list of type studies. excluded and doubtful taxa. and 
a very comprehensive Ii t of references. 

Holec·s concept of Pho/iota follows in great line that of Jacobsson (Windahlia 19. 
1990) and Noordeloo. (Flora agaricina neerlandica. vol. 4, 1999) with slight alterations. 
K11e/111ero111yces is not included. and al o the tatu of Pho/iota al/Jocrenulma. 
P oedipus. and P. myo.1·mis is discu sed. On species level. a wide pecies concept is 
used for example in /~ conisans. which include both forms on wood and on grasses 
(P 'graminis'). The nomenclature of the group of P. a11ri11ella, P. adipo.1·a. and P. ceri­
fera has been adju ted. and follows Noordeloos (I. c.). Within section Sp11mosa. I lolec 
record beside the known European taxa P. sp11111osa. P. mixra. and P. highla11de11sis. 
a collection of Pholi"w br111111esce11s. originally described from onh America. and 
indicates that more tax a can be expected i n this group. The present study is exemplary 
for how a good monograph hould be made: i t is very complete and con~istent. As 
uch i t hould be widely u ed and con. ulled by everyone working in taxonomy and 

forestry. 

8 . Kendrick. The fifth kingdom. CD-Rom. Ver ion 2.1. (M ycologue Publication . 8727 
Lochside Drive. Sidney. BC. V8L I M 8. Canada.) Price: USS 75.- (personal edit ion). 

The paper version of Kendrick's book has since long been used and appreciated in 
teaching at university level. ow the CD-Rom adds only more to the appreciation. It 
is an attractive and comprehensive 'book· with 24 chapters on all aspect in mycology 
and a glo ary. Over 1200colour pictures make thi~ a perfect i ntroduction to the king­
dom of the fungi . The CD-Rom also provide:. an in1erJc1ive key 10 1900 mu hrooms. 
It is a must for every insti tute that teaches mycology. and also advi able for every stu­
dent in mycology and amateur-mycologist . Meanwhile. version 3.0 i now available. 
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A STUDY OF NIVICOLOUS MYXOMYCETES 
IN SOUTH ERN EUROPE, SIERRA DE GUADARRAMA, SPAIN 

A. SANCHE7.. I, G. MORENO'. C. lLLANA ' & H. S1NGER 2 

Eleven taxa of Myxomycctes collected from around melling ~now b:inks in moun­
tainous and alpine area~ of the Sierra de Guadarrama (Madrid. Segovia) arc pre­
sented. From a chro nological point of view sever.ii new records for the Iberian 
Penin ula arc interesting: l..epidoderma cares1it11111111. lepidoderma gra1111/iferum. 
Plrysamm a/beseem. P/rys1m1111 alpe.vtre and Triclria sordida var. sordida. SEM 
rnicrogr:1phs of spores and capill itia of 1hc most signi fi cant species arc included. 

Key words : nivicolous Myxomycctc~. Physara/es. S1e111o11i1ales. Tric/riales. Spain. 
SEM. chronology, taxonomy. 

INTRODUCTION 

Ni vicolous Myxomyce1es have scarcely been studied in Spain. Gr~cia ( 1986). who 
cited three species in the Catalanian Pyrenees . made the first contribution. Later Lado 
( 1992) and lllana ct a l. ( 1993) paid attention to the Sierra de Guadarrama, from which 
they reported new records. 

The Sierra de Guadarrama is a mountain range situated in the centre of the peninsula 
forming part of the provinces Segovia and Madrid. A our last mycological inves­
tigations in the e mountain yielded success, we were encouraged to study this area 
more exhaustively; e pecially the Segovian part of the mountains. where the autoch­
thonou vegetation is belier con crved. 

fn thi paper. I I taxa of the orders S1e111011i1ales, Trichiales and Physarales arc pre­
sented. A second part will deal with nivicolous specie. of the genus Diderma and. in 
the last work. the collection of njvicolous Lamproderma wi II be presented. 

MATERIAL A D METIIODS 

The inve tigated area, Sierra de Guadarrama, i$ part of Spain. which is sun·Olmded 
by Portugal, France and Africa (Morocco). From May 1996 to June 1999, 35 ample 
were collected in 4 different localities situated in Segovia and Madrid as indicated on 
the map (Fig. I). 

I. Puerto de Cotos. Segovia ( 1850 m). 
2. 1>uerto de Navacerrada, Segovia (2000- 2 100 m). 
3. Puerto de avafria, Segovia ( 1800 m). 
4. Mounta in pa s of Navacerrada, Madrid ( 1800 m). 

I) Dpto. Oiotogfa Vegctal. Univ. de Alcala. 28871 Alcala de Henares. Madrid. Spa,n: 
e-mail : gabriel.moreno@uah.c~ 

2) lns1i1ut fiir Mikrobiologie. Leopold-Franzcn~-Univcrsi tat Innsbruck. Technike r tra~sc 25. 
A-6020 lnn~bnick. Austria. 
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Fig. I. Map showing the loc:11ion of Sierra de Guadarrama and the localities from where mnterial 
has been studied. 
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The po it ion of the Sierra de Guadarrama in southernmost Europe and permanent 
now cover for over three months until the spring melt (April - June) make this area 

intere ting for taxonomic and chronological studies of nivicolou Myxomycetes. 
The vegetation in this area consists mainly of Pillus syfvestris L .. J1111iperus co111-

1111111 is subsp. afpina (Suter) Celak. and Cytisus oromediterraneus Rivas Mart. et al. 
The collected material wa mounted in Hoyer' medium and studied witJ1 a ikon 

(Optiphot) microscope. Scanning electron microscopy (SEM) micrographs were taken 
in the University of AJcala de Henare using a Zeiss DSM-950. 

SEM-prcparation: sporocarps were rehydrated in concentrated ammonjum hydrox­
ide (28-30%) for 30 minutes. dehydrated in aqueous ethanol (70%) for 30 minutes. 
fixed for 2 hours i n pure ethylene glycol dimethy l ether (= I. 2-dimethoxymethane) 
and finally immersed in pure acetone for at least 2 hours followed by critical point 
drying and spu11ering with gold-palladium. 

Descriptions of the pore ornamentation under SEM follow the terminology pro­
posed by Rammeloo ( 1974. 1975). 

The specimens are deposited in the hcrbarium AH (University of A lcala). 

DESCRIPTION OF THE SPECIES 

Arcyria versicolor 

Arcyria versicolor W. Phill ips. Grcvi llea 5 ( 1877) 115. 

Arcyria versicofor differs from other red coloured species of this genus in it large 
porocarps. the elastic capillitium of variable colour (olive brown to reddish orange). 

the reddish inner ide of the trumpet-shaped calyculus and the large spores of 9- 11 
~un diameter. 

Ahhough this species is not strictly nivicolous, it often appears near melting snow 
banks. In Spain. two records are reported from the Sierra de Guadarrama of Madrid. 
We have made very abundant collections in the same area. 

Collec1ions examil,ed. SPAIN: Pueno de Cot0s 1850 m. Segovia. trunk of Pi1111s syh•es1ris L .. 
21.V. 1996. leg. A. S~nchc£. AH 19532 &AH 19533: Pueno de Navacerrada 1900 m. Segovia. bark 
of dead trunk of Pi1111s syll'es1ris L .. 4. VI. I 996. leg. A. S:1nchct. AH 19531 . 

Comatricha nigricapillitium 

Comatricha 11igricapilli1i11m (Nann.-Br..:mck. & Bownnet) A. Castillo. G. Moreno & lllana. 
Mycol. Rei.. IOI ( 1997) 133 1. 

• lamproderma 11igricapilli1i11111 ann.-Bremek. & Bozonnet. in Nannenga-Brcmckamp. Proc. 
Kon. Ned. Akad. Wetensch .. Ser. C. 92 ( 1989) 510. 

= Col/aria chio11011hila Lado. Anales Jard. Bot. Madrid 50 ( 1992) 9 & 11 . 
= Comatricha chio11ophila (Lado) G. Moreno. Criptogamie, Mycol. 14 (1993) 243. 

Thi nivicolous species has recently been described and treated taxonomically by 
lllana et al. ( 1993) and Castillo ct al. (1 997). Comatriclta nigricapiffirium is a strictly 
nivicolous pecies, very common in the studied area. 

Collec1iu11, e.xamined. SPAIN: Pueno de Navacerrada. 2100 m. Segovia. trunk of Pil111s ,ylves1ris 
L .. 24.V.1997. leg. A. S:1nchcz. AH 18431; Pueno de avacerrada 1900 m. Segovia. residue~ of 
industrial wood of Pi1111s sp .. 2 I.IV.1997. leg. A. S:1nche£. AH 18523. 
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rigs. 2- 5. Lepidoderma l'ares1ia1111111. 2. Capilli1ium wi1h ornamen1:11ion (Al I 184()1)): 3 & 4. spore< 
(All 18.J /0): 5. dc1ail of spore omamen1:11ion (AH 18409). 

Enerthenema melanospermum 

£11erthe11e111C1111e!t1110.\/Jl'r11111111 T. Macbr. & G. W. Manin, J. Wash. Ac,td. Sci. 22 (1932) 91. 

£11errhe11e111a 111e/a11ospem111111 is not st ric tly nivicolous. It was commented upon 
and previously collected in the Sierra de Guadarrama. Madrid ( lllana et al.. 1993). 

Co/lec1iu11s exa111i11etl. SPAIN: Puerto de l'::l\ :1ccrr:1da. 1900 m. Segovia. woody residues of Pi1111s 
sylvestris L.. leg. A. Stlnchez. 15.Vl.1996. All /8421: Puerto de •avaccrrada. 2100 m .• Scgo,•i:1. 
indus1rial wood of Pi1111s sp .. I .V. 1997. leg. A. Sdnchc,. AH /8518. 

Lepidodcrma carcstianum - Figs. 2-5 

Le1,idoclem1C1 ct1res1iw111111 (Rabcnh.) Ros1af .. Sluzowcc Monogr. ( 1874) 188. 
= l.epidoderma d10i/le1i1 Rosrnf .. Slu1owcc Monogr. ( I 874) 189. 
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Fig,. 6-1 1. IA-11idoder111a grw111/iferi1111 (AH 19504). 6 . Lim.: ~calc on pcridium: 7. pcridium: 
8. capillilium wi1h node,: 9 & 10. capilliuum nodes: 11. delail of node ornamcma1ion. 
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Our collections coincide macro- and microscopically with the description of Neubert 
et al. ( 1995). 

Lepidoderma carestianum is characterised by it sporangiate fructifications. some­
times varying 10 plasmocliocarps, gregariou . covered with large irregular. greyish white 
lime scales, its dark purple brown capillitium. becoming colourles at the extremities. 
its spore being 11- J 5 ~un in diameter. globose and spinulose. In SEM the capillitium 
presents irregularly distributed warts (Fig. 2) and the spores show an ornamentation 
consisting of baculae with plane apices (Figs. 3-5). These are the first records for the 
Iberian Peninsula, Lado ( 1993) rejected earlier citations. 

Lepidoderma carestia1111111 is a trictly nivicolous species. 

Collecrio11s examined. SPAIN: Puerto de Coios 1900 m. Segovia. dead nnd living Mal ks of R11b11s 
11/111ifoli11s Schon. leg. A. Sanchez. 16.V. 1996.AH 18409: Puerto de Navaccrrada 1850 m, Segovia. 
living stalks of Cyris11~ oromediterra11e11s Rivas Man. c1 al.. leg. A. Sanchez. 12.111. 1997.Afl 18411: 
Puerco de Navafria 1800 m. Segovia. dead hranchcs of Pi1111s syfresrris L .. leg. A. SancheL. 
15.111.1997. AH 18412 &AH 19519: Puerto de 1avafria 1850 111. Segovia. dead br:tnchcs of Pi1111 f 
syfresrris L .. leg. A. Sanchct. 16.IIl. 1997. Af/ 18410: Segovia. ibidem. 22.111.1997. AH /9520: 
Puerto de Navaccrrada 1900 m. Segovia. woody residue~. leg. A. S~nchez. 20. IV.1997.AH 19521. 

Lcpidoderma granulife rum - Figs. 6-15 

lepidoderma gm1111/iferi1111 (W. Phillips) R. E. Fr .. Ark. Bot. 6 (7) ( I 906) 3. 

Our collections coincide macro- and microscopically with the description of 'eubert 
Cl al. ( 1995). 

Lepidoderma gra1111/ifer11111 can easily be recognised by its plasmodiocarpous fructi­
fications with characteristic lime cale (Fig. 6) covering the peridium (Fig. 7) and its 
capillicium with typical nodes or expansions (Figs. 8- 10). In SEM both the threads of 
che capillitium and the nodes bear an ornamen1ation formed by small crests, re ulting 
in a subre ticular or wrinkled appearance (Figs. I 1- 13 ). The nodes furthermore bear 
coarse wart (Figs. 10- 11 ). In SEM the spores are densely spinulo e, the spines a rc 
very susceptible to collapse and bend easily (Figs. 14. 15). 

This species is considered by the most author lo be nivicolous and is ci ted by 
Bozonnet. Meyer & Pou lain ( 199 1) in: · Liste des e~peces niva le de Myxomycete •. 

In Spain Pando & Lado ( 1990) have c ited Lepidoderma gra,111/iferum proceeding 
from a culture of living bark of J1111 iper11s 1/111rifera. This materia l does not correspond 
with this spec ies and probably represents a different taxon. Hence we con ider our 
citations as the first records for the Iberian Peninsula. 

Collec1io11s examined. SPAIN: Pueno de Navaccrrada 2 100 m. Segovia. re~idues of dead stalk~ 
ofPoaceae. 1.V.1997. leg. A. Si!.nchc1..AH 19504; Pucrlodc avacerrada 2150 m. Segovia. Senerio 
pyre11aic11s L.. 27.V.1999. leg. A. Sanchez. AH 19398: Pueno de Navacerr:ida 2000. 2050 & 2 100 
m. Segovia. Se11ecio pyre11aic11s L.. 7.Vl.1999. leg. A. S~nche1.. AH /9379. AH 1931/ & Afl 19380. 

Physarum albesccns - Figs. 16. 17 

Physarum albesce11s Ellis ex T. M:icbr.. . Amer. Sl ime-Moulds. ed. 2 ( 1922) 86. 

Sporocarps gregarious or cattered. sessile, wi th yellowish strand-like stalks formed 
as an extension of the hypothallus. obovoid or subglobo e , 0.8- 1 mm in diameter. 
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rig~. 12- 15. Lepi<lod1m11a grm111/ifen1111 (AH 19504). 12 & 13. Oc1ails of capillitium ornamentation: 
14. ~pore: 15. detail of spore orn:11nc111at1on. 

Peridium double. the outer layer calcareous. white or pale yellow 10 greenish. the inner 
layer membranous. iridescent. Dehisccnce irregular. the peridium persi tent below a 
a shallow cup. Hypothallus membranous. pale yellow 10 browni h yellow, venulose. 
Capillitium abundant. consisting of fl auened, calcareous. yellow nodes, connected by 
hyaline thread~. Spores globo c. black in ma s, dark violaccous brown by transmiued 
light. 12- 13 µmin diameter. vemico e. By SEM the ~pores bear baculae with irregular 
apice., (Fig~. 16. 17). 

Physarum albelcens is characterised by its obovoid or subglobose sporocarp~ with 
a double peridium (yellow 10 greenish), its capillitium with yellow node. and its nivi­
colus habitat (Bozonnet. Meyer & Poul.ain. 1991 ). 

l'hysarnm a/besce11s i a strictly nivicolous species. This i the first record from Spain. 
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Figs. 16 & 17. Pln·sarum albcsccns (AH 19505). 16. Spore: 17. dclail of ,porc ornamentation. -
Fig~. 18 & 19. Phy.tarum alpestrt' (AH N:J.112). 18. Spore: 19. detail of spore om:uncn1a11on. 
Fig~. 20 & 21 . Physar,1111 1·em11m (AH 19516). 20. Spore: 2 1. det:111 of ~pore omamcnta1ion. 
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Collec1io11s exm11i11ed. SPAIN: Navacerrada. 2050 m. Segovia. on living and dead Siems of Cy1is11s 
oromedi1em111e11~ Rivas Man. e1 :il.. near melting snow. 23.IV. 1997. leg. A. S~nchez. AH 19505: 
mountain pass of Navaccrrnda. 1900 m. Segovia. on a rock. near melting snow. I. V.1997. leg. A. 
S~nchez. AH /85/9. 

Physarum alpestre - Fig . 18. 19 

Phy.mmm a/pestre Mitchel. S.W. Chapm. & M.L. Farr. Mycologia 78 (1986) 68. 

Plasmodiocarps cauered 10 gregarious. sessi le, flat, 0.3- 15 mm long. 0.3- 10 mm 
wide. wilh two or more plasmodiocarps adherent 10 each other. sometimes also asses­
sile sporocarps. Hypolhal lus lacking. Peridium double: the outer layer persistent. calcar­
eous, yellow, rarely white, smooth , bright; the inner layer thin, translucent, iridc cent. 
membranous. Columella as a thickened base. Capillitium abundant, of angular, yellow. 
fu iform or branched, calcareous nodes. connected by hyaline threads. Spores globose, 
black in mass, dark violaceous brown by tran milled light, 12- 13 µm in diameter. In 
SEM the spores bear baculae with irregular apices (Figs. 18, 19). 

Physarum alpestre is a strictly nivicolous species and can be recognised by its typical 
yellow plasmodiocarps. 

Physarum alpim1111 (Lister & G. Lister) G. Lister is distinguished from P. alpestre 
by its subglobose to pulvinate sporocarps (Mitchel et al.. 1986). 

This is the first record from Spain. 

Collec1io11s exa111i11ed. SPAIN: moun1ain pass of Navafria. 1820 m. Segovia. on trunks and bark 
of Pi1111s sy/vestris L.. near melling snow, 23.111.1997. leg. A. S:lnchcz. AH 18412; mountain pass 
of Nnvaccrradn, 1850 m. Segovia. on branches of Pi1111s sylvestris L.. near melting snow. 6. IV.1997. 
leg. A. Sanchez. AH 18520: mountain pass of Navacerrada. 1900 m. Segovia. on living leaves of 
Digitalis p11rp11rea L .. 2 I .IV.1997. leg. A. S:lnchcz. AH 18521; moun1ain pass of Navacerrada, 2100 
m. Segovia. on herbaceous debris. 20.V.1997. leg. A. Sanchez.AH 18522. 

Physarum vernum - Figs. 20, 2 1 

Physar11111 \•em11111 Sommerf. in Fr .. Syst. Mycol. 3 (1829) 146. 

Physarum vemum is readily recognised by its greyish white sporocarps, its peridium 
covered wi th coarse granular lime. its whi tish grey, irregular nodes of the capillitium 
and its spores in SEM with an o rnamentation formed by shon aggregated baculae (Figs. 
20. 2 1). 

According to Bozonnet. Meyer & Pou lain ( 1991) this is a nivicolous species. never­
theless there arc many records from Spain in Mediterranean areas (Lado. 1993). 

Collec1io11s examined. SPAIN: mountain pass of Navacerrada. 1800 m. Madrid. on stems of 
Cy1is11soro111edi1erra11eus Rivas Man. ct al.. and Poaccac. 18.IV. 1996. leg. M. Lizarraga.AH 22215. 
mountain pass of Navaccrrada. 1850 m, Segovia. on stem~ of Cytil·us ommedi1erra11e11s Rivas Man. 
c1 al.. 12.111.1997. leg. A. S:inchcz, All /95/6: mountain pass of avafria. 1850 m. Segovia. on 
brnnch of Pimu syfrestris L .. 15.111. 1997. leg. A. S:inchez, AH 19517: mountain pa~~ of Nava­
cerrada. 2200 m. Segovia. on stem~ of Poaccac. 24.V.1997. lcg. A. S:lnchez.AH 19518. 

Prototrichia meta lUca - Figs. 22-25 

Prototrichia metallica (Berk.) Massee. J. Roy. Microscop. Soc. London ( 1889) 350. 
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Figs. 22 25. Pmtntri<"hia meta/lira (AH /9501). 22. Capilli1iurn; 23. dernil of capilli1ium; 24. ,pore; 
25. detail of ~pore omamcnia1ion. 

Prototrid,ia metallica is characterised by i1s s1alked and sessile ~porocarp • i1s 1hin. 
membranou!> and iridescenl peridium. ils spirally 1wis1ed capi lli1ium (Figs. 22. 23) 
wi1h many pointed penicilla1c free ends and i1s spinose spores wi1h 10- 12 µm in 
diameter (Fig~. 24. 25). 

This species is 1101 s1ric1ly nivicolou,. and has been ci1ed previously from Spain 
(Lado. 1993), bur 1hi is 1he firs1 record from Ccnrral Spain (Sierra de Guadarr::ima). 

Cnllec1in11{ examined. SPAIN: mouniain pa~~ of 'a"accrrada. 1950 m. Segovia. on "ood of Pi1111s 
sylveltris L.. near melting ~now. 23.V. 1997. leg. A. S(inchcz. All /9503; mountain pa~s of 
:-.iavacerrada. 2000 111. Segovia. on a dead branch of Pi11m sp .. near melting ~now. 17. V I . I 999. leg. 
A. Sanche1,. AH 19576. 
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Figs. 26 29. Tricl,ia alpi11a (AH 18-1/8). 26. Spore: 27. detail of spore ornamentation: 28. capil­
htium: 29. free end of capillitium. 

Trichia a lpina - rigs. 26- 29 

Tnc/11a t1lpirw (R.E. Fr.) Mcyl .. Bull. Soc. Vaud. Sci. · a1. 53 ( 1920) 460. 

The characteristic features of Trichia alpi11a are the sessile sporocarps or small. 
dark brown to blackish plasmodiocarp!.. and the nivicolous habitat. By SEM the capil­
litium consi 1s of elaters decorated with ~mooth. densely wound spiral bands (rig. 
28) with shon. sharp-pointed free ends (Fig. 29). The spores show an ornamentation 
formed by irregularly arranged baculae with irregular apices (Fig . 26. 27). 

This specie!> is Mrictly nivicolous, previously records were publii.hed from Spain 
in the Pyreneei. (Lado & Pando. 1997). 
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Hgs. 30-35. Trichia mrdida var. mrtlida (AH /84/9). 30. Capilli1ium wi1h ,ccondary branchk1: 
31. capill i1ium: 32 & 33. free ends or capilli1ium: 34. spore: 35. detail of spore ornamen1a1ion. 
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Collccrions ex(lminl'll. SPAIN: moun1ain p:iss of Cotos. 1900 rn. Segovia. on stems of R11/mJ 
11/111ifoli11s Scholl. 10. V.1996. leg. A. S~nehc, . AH 18418: 111oun1ain pass of Navaccrrmfa. 2100 111. 

Sego,•ia. on debris of Cryprogramma crispa (L.) R. Br. ex Hook .. 20.V.1997. leg. A. S:inchez. AH 
18516: mouniain pas~ of Nav:icerradn. 2200 111. Segovia. on herbaceous s1ems. 24.V. 1997. leg./\. 
Sanchc1. All 18427. 

Trichia sordida var. sordida - Figs. 30- 35 

Trichia sordida var. sordid" Johanne~en. Mycotaxon 20 ( 1984) 81 - 82. 
= Trichi" bicnlor S. L. S1cphcnson & M. L. Farr. Mycologia 82 ( 1990) 513. 
= Trid1ill co111ur1<1 var. e11g"di11c11sis Mey I.. Bull. Soc. Vaud. Sci. al. 53 ( 1921) 460. 

Trichia sordida var. sordida can be recognised by its subglobose sporocarps, its 
deep yellowi h peridium wi1h brown pa1ches, and its ·1nchioid'. e lateriforrn capillitium. 
ornamented with 4 or 5 smooth spiral bands (Fig. 3 1) wi1h pointed free ends (Figs. 
32. 33) and a few short secondary branchlets (Fig. 30). The spore ornamentation is 
dense and consi 1s of baculae with plane, broad and coralloid apices (Figs. 34. 35). 
This collec1ion coincides with the descrip1ion of 1he type material presented by lllana 
et al. ( 1993). 

Trichia sordida var. sordidoides lllana & G. Moreno is characterised by i1s 'hemitri­
chioid' capillitium with 4 10 5 smooth spiral bands. many short secondary branchlets 
and few free ends. The striking difference between the two varia1ion is 1he form of 
the capi llitium being 'trichioid' in T. sordida var. sordida and 'hemitrichioid' in 
T. sordida var. sordidoides. We did not observe intermediate capillitia between 1he 
two varieties. Hence we prefer 10 maintain 1he two varieties and do not follow the 
concept of Lado & Pando ( 1997). who unify these two taxa. 

111ana et al. ( 1993) con idered T. comorta var. e11gadi11e11sis Mey I. and Tricltia 
bicolor S. L. Stephen on a synonyms of T. sordida var. sordid<1. which was later 
accepted by Lado & Pando ( 1997). 

Trichitr sordida var. sordida is strictly nivicolous and is cited for the first time from 
1he Iberian Peninsula. Previou ly only T. sordida var. sordidoides was known from 
the peninsula. i.e. from Pueno de Cotos in the Sierra de Guadarrama. 

Collecrio11 ernmined. SPAIN: moun1ain pass o f N:tvafria. 1850 m. Segovia. o n bark of Pi1111s 
sy/l'esrris L .. near melting snow. 22.IV.1997. leg. J\ . S5nchcz. Af/ 18419. 
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CONTRIBUTIONS TOWARDS A MONOGRAPH OF PHOMA 
(COELOMYCETES) - IX 

Section Macrospora 

J. DE GRUYTER 

Plant Protection Service. P.O. Box 9102. 6700 HC Wagcningcn. lltc Netherland 

'ine ~pecies of Pltoma. characterised by always producing rclati"cly large conidia. 
u~ually between 7-25 x 2.5-8 µm. a~ep1:ue or partly septate. are documented and 
described in vitro. Three of these fungi could no1 be described in the u~ual way. 
because living cultures were no longer a-.ailablc. The following nc" 1axa arc pro­
pMcd: Pltnma a11drnpngo11imra (R. Sprague & Rogerson) comb. nov .. PJ,0111<1 
boeremae nom. nov .. Plu,1110 cn111111eli11icola (E. Young) comb. nov. and Plto111a 
gossypiicafo nom. no,. The combination Plwma rabiei proposed by Khune i~ vali­
dated along with its telcomorph Mycasplwerella rabiei Kovat~ch. Keys and indices 
on ho~1-fungus and fungu~-hoq rel:uionship~ are provided and short comments 
on the ecology .ind di,1ribu1ion arc given. 

The Pho11w-sec1ions treated so for in thi series of Contributions include species usually 
producing relatively mall conidia . i.e. between (2-)3- 11 (-13) x (0.5- ) 1.5 - 4(- 5) 
~un ('normal s ize·. compare Boerema. 1997). This applies particularly to sections 
Phoma (De Gruyter & Noordeloos. 1992 and De Gruyter et al.. I 993. 1998). Peyro-
11ellaea (Boerema. 1993) and Paraphoma (De Gruyter & Bocrcma. 2002). Other sec­
tions. however. include specie~ that sometimes also produce significantly larger coni­
dia. This is also characterbtic of section He1erospora: "Taxa with large sized conidial 
dimorphs" (Boerema et al.. 1997. 1999)1. Some quite large conidia also occur occa­
~ionally in !.pccics of the ~ections Sclerophomella (Bocrcma & de Gruyter, 1998). 
Phyllosrictoides (Van der Aa ct a l.. 2000 and De Gruytcr ct al.. 2002) and Ple11odo11111s 
(Bocrcma c1 al., 1994. 1996 and Bocrcma & de Gniyter. 1999). 

The section Macrospora Boerema. de Gruyter & Noordel. (Boerema. 1997). treated 
in this paper, is characterised by alway!. producing relatively large conidia both in 
vivo and in vitro. (7- )8- 19(- 25) x (2.5-)3- 7(- 9) µm. The conidia arc initially ascptatc. 
but they may become 1- eptate by secondary septation. 

So far. nine specie!> studied in vitro have been included in this section. Of three of 
these species. di~cus~cd in an Addendum here. only some characteristic of growth in 
vitro could be noted since living cultures arc no longer available. 

The type species. Phoma zeae-maydis Punith. and some other species of the section 
were originally interpreted as large pored specie of Phyllosricta ('Macrosti teae'). 

I) To be added 10 the )pccic, of )CCI. Hetemspora discu,~cd in 1ho~e two papers arc two South 
American pathogens. viz. Pltamc, a11di11e1w Turkcnst. and Plwma crysmlli11iformis (Locr .. 
R. 1 avarro. Lobo & Turkenst.) Noordel. & de Gnayter. see ·oordcloos cl al.. 1993 and Bocrcma 
cl al.. 1995. 
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Due to the large conidia and 1he occasional occurrence of a septum. some species were 
also etas ified in Ascochyra. 

The ultrastructure of conidiogenesis in one of the species presently arranged under 
sect. Macrospora, viz. Phoma rabiei (Pass.) Khune has characteri tics typical of the 
genus Phoma: a 1hree-layered apical thickening of the conidiogenous cell prior to the 
formation of the first conidium. and conidial epta attaining from the very start the 
thickness of a final septum2 (Singh et al.. 1997). 

Two species. including the type specie • have been connected with a tclcomorph 
belonging to Mycosplwerella Johanson. 

MATERJAL AND METHODS 

The isolates and herbarium specimens were studied as described in the previous 
Contributions 1- 1 and 1- 2 of this series (De Gruyter & oordeloo . 1992 and De 
Gruytcr et al., 1993). Additional information on terminology (colony colour. outline 
and diameter usually after 7 days. Q or conidial leng1h-wid1h ratio) is given in Contri­
bution Vi l (Boerema & de Gruyter, 1998). The isolates studied are currently in the 
culture collections of CBS, U1recht (formerly Baarn) and the Plant Protection Service. 
PD, Wageningen. 

Kl}Y TO Tl IE SPl}CIES AND VARlETlES OF SECTION MACROPl·IOMA 

Differentiation on characteristic~ in vi tro 

la. Colonies on OA colourle s 10 greenish or greyish .......... . ............ 2 
b. Colonies on OA red 10 bluish purple or viole1 . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

2a. Growth-rate on OA and MA slow, 15- 30 mm: on OA colonies colourless to pale 
olivaceous grey, sometimes with a rosy buff tinge. conidia mainly aseptate. 7-
15.5 x 3- 5.5 µm. pathogen of Cicer arieti1111111. widespread in chickpea-growing 
areas ........................ I. /~ rabiei tclcomorph Mycosplwerella rabiei 

b. Growth-rate on OA moderate to fast,> 30 mm . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3a. Growth-rate on OA and MA fast, 60-80 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
b. Growth-rate on OA and MA moderate. respectively 35-60 mm and 30-45 

mm ............................................................ 5 
4a. Growth-rate on OA 60 mm. on MA 67-69 mm: on OA colonic dark herbage 

green 10 dull green. yellow green near margin, conidia mainly aseptate, 8-15 x 

3.5-5.5 µm: on dried stems and seed of cultivated species of Medicago in Europe 
and Australia ................ ........ . ........ ..... . ....... 2. P. boeremae 

b. Growth-rate on OA 62-63 mm. on MA 79-80 mm; on OA colonies colourless/ 
buff to pale olivaceous grey. conidia mainly a eptate. ( 10.5 - ) 13- 17(-21) x (4-) 
5-6.5 ~un: pathogen on Co111111eli11aceae, e.g. Co111111eli11a 1111dijlora and Trade­
scantia subaspera. in North and Cenlral America, and ew Zealand 

3. P. co111111eli11icola 

2) In true species of Ascocl,yra the fi rst conidium arises as a thin-walled protrusion. which just 
before or after secession thickens gradually by a new inner wall layer. that by invagination con­
cum:ntly divides the conidia into two- or more cells: w:ill-thickcning scprntion. ~cc Rocrema. 
1984. 



De Gruytcr: Co111rib111io11s Phoma IX 87 

Sa. Colonies on OA greenish olivaccous to citrine green, NaOH pot test pos111ve, 
blui h/green 10 red (not an E+ reaction), conidia mainly aseptate. hyal ine to pale 
yellowish. (7 .5-)8.5- 17 .5 x 3.5-5.5(-7) µm, ell ipsoidal to allantoid, sometimes 
curved. chlamydospores absent; peeific pathogen of Delphi11i11111 spp. in Europe 

4. P. xa11 thi11a 
b. Colonies on OA colourless/rosy buff to grey olivaccous, with olivaceous grey/ 

olivaceous black sectors, or dark herbage green/dull green to olivaceous. chlamy­
dosporcs or chlamydospore-like cells present, NaOH spot test negative or pale 
reddish/brown. not specific . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

6a. Growth-rate on OA 40- 41 mm: colonies colourless to grey olivaceous. with oliva­
ceous grey to olivaceou black sectors. conidia mainly aseptate. ( 12-) 15-17 
(-25) x 3.5-5(-6.5) µm , chlamydospores may be presenl. up to I 5 µm diameter: 
pathogen of Zea mays, also on Sorghum and Setaria spp .. in North and South 
America. and southern Africa 

5. I~ zeae-maydis tcleomorph Mycosp/werella zeae-maydis 
b. Growth-rate on OA 45-60 mm: colonies dark herbage green/dull green to oliva­

ceous or colourless/rosy buff to olivaceou . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
7a. Growth-rate on OA 45-55 mm: colonies dark herbage green/dull green to oliva­

ceous. conidia a eptate. 10- 12.5 x 2.5 - 3.S µm. chlamydospores 8-12 µm dia­
meter: pathogen of Gossypium spp .• widespread in cotton-growing areas 

6. P. gossypiicofa 
b. Growth-rate on OA 47- 59 mm (slower growing strains with growth-rate of 43-

44 mm occur): colonies colourless to rosy buff. sometimes slightly olivaceous at 
centre. conidia mainly aseptate, 14- 19 x 3.5-4.S µm, chlamydospore-like cells 
present. 12-19 µm diameter: pathogen of perennial bunch grasses. A11dropogo11 
gerardii and Schizachyrium scopari11111 (= A11dropogo11 scoparium), in United 
States ............. .......... ........... 7. P. andropogonivora rAddcndum) 

8a. Growth-rate on OA slow. 10- 15 mm: colonies olivaceous grey to red/bluish pur­
ple due to a pigment, conidia mainly aseptate, 8.5- 12.5(- 16) x 3-4.5(-5) µm: 
nccrophyte on Che11opodi11111 album and some other Chenopodiaceae (Atriplex 
crassifolia. Beto vulgaris). in Eurasia ............. . 8. P. che11opodii [Addendum] 

b. Growth-rate on OA fa t: colonies grey olivaceous/olivaceous to red-violet due 
to a pigment. conidia mainly a eptate. 9.5- 13.S x 5.5-9 µm: pathogen of Oryza 
sativa in southern Europe and southeastern United States 

9. P. necator [Addendum] 

HOST- FU 1GUS 1NDEX 

Chenopodiaceae 
Atriple:i: crassifolia 
Beta vulgaris 
Che11opodi11111 album (main host) 

(Necrophytc) 

no. 8: P. chenopodii ( Addendum) 
(Eurasial 
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Commelinaceae 
Commeli,w nudiflora 
Tradesc:antia spp. e.g. T. subaspera 

(Disease: Leaf ecrosi ) 

Gramincae 
Andropogon gerardii 
Schizachyrium scoparium 

(Disease: Leaf Spot) 
01)'Z(1 smiva 

(Disease: Wilt symptoms) 
Seraria and Sorghum spp. 
Zea maydis (main host) 

(Disease: Yellow Leaf Blight) 

Leguminosae 
Cicer arie1i1111111 

(Di case: Anthracnosc, Chickpea 
Blight) 

Medicago pp. e.g. M.falcata and 
M. liuoralis 

(Necrophyte) 

Malvaceae 
Gossypium spp. 

(Disease: Wet Weather Blight) 

Ranunculaceae 
Delphinium spp. 

(Disease: Leaf and Stem Necroses) 

no. 3: P. rommelinicola 
[ orth and Central America. 

ew Zealand] 

no. 7: P. a11dropogo11ivora (Addendum) 
(Nonh AmericaJ 

no. 9: P. necaror (Addendum) 
[ outhem Europe. south-eastern USA 1 
no. 5: P. zeae-maydis 
(teleomofl)h Mycosphaerelfa zeae­
maydis) 
[North and South America, southern 
Africa] 

no. I : P. rabiei 
(tcleomofl)h Mycosphaerelfa rabiei) 
[widespread on the ho t] 
no. 2: P. boeremae 
(Europe, Australia] 

no. 6: P. gossypiicola 
I widespread on the host I 

no. 4: P. xa111hina 
[Europe] 

FUNGUS- HOST INDEX 

P. a,u/ropogonivora (7) 

P. boeremae (2) 

P. chenopodii (8) 

P. commelinicola (3) 

Andropogon gerardii. Sd1izachyri11m 
scopa ri wn 

(Gramjncae) 
Medicago spp., e.g. M.falcara and 
M. liuoralis 

(Lcguminosae) 
Chenopodium album (main host), 
/\triplex crassifolia. Bera v11lgaris 

(Chenopodiaceae) 
Commelina 1111diflora, Trades­
ca111ia spp. e.g. T. subaspera 

(Commelinaceae) 
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P. gossypiicola (6) 

P. 11ecaror (9) 

P. rabiei ( I) 
(teleomorph Mycosphaerella rabiei) 

P. xa111hi11a ( 4) 

P. :.eae-maydis (5) 
(teleomorph Mycosphaerella 
:.eae-maydis) 

Gossypi11m pp. 
(Malvaceae) 

Oryza sariva 
(Gramineae) 

Cicer arie1i1111111 
(Leguminosae) 

Delphi11i11111 spp. 
(Ranunculaceae) 

Zea maydis (main host), Setaria and 
Sorghum spp. 

(Gramineae) 

DESCRIPTIVE PART 
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Characteri tics ba ed on studies in vitro. Species with a teleomorph are also de crib­
cd in vivo. 

I. Phoma rabiei (Pa s.) Khune3- Fig. I 

Zythia r11biei Pass .. Commenl. Soc. criuog:1111. ital. 2 (3) (1867) 437 [basionyml. - Phoma 
rabiei (Pass.) Khunc in S. B. Mathur. Coclom. India ( 1979) 182 [without dircc1 reference 10 ba~io­
nym: not validly published: Ari. 33.21. -Phoma rabiei (Pa~s.) Khune & J . N. Kapoor. Indian Phy1-
opa1h. 33 ( 1980) 120 I wi th citation of basionym. but without reference of page of publ ication: also 
not validly publi~hed: Art . 33.21. - Phyl/osticta rabiei (Pass.) T roller. Revue Path. veg. Ent. agric. 
Fr. 9 (19 18) 7. - Ascod,wa ,,,biei (Pass.) Lnbr .. Revue Path. veg. Ent agric. Fr. 18 ( 1931) 228. 

Phy/losricta ciceri11t1 Prill. & Delacr .. Bull. Soc. mycol. Fr. 9 ( 1893) 273. 
Selected /i1em111re. Punithalingam & Holliday ( 1972). Singh er al. ( 1997). Kaiser ( 1997). 
Telcomorph: Mycolplwere/lll mbiei KovatSch. 

This teleomorph has been described in detail and illustrated by Kovat chevski ( 1936) 
but wi thout a Latin diagnosis as needed after I January 1935. Therefore. the essentia ls 
of the description are here provided in Latin. 

Pseudothecia globo~a vcl , urbum dcprcs~:i. os1iolis inconspicuis. cximic papi llat i . plcrumque 
163-176 µm dinme1er er 120 µm alta. Asci cylindrico-clavati. plerumque 60 x I I µm. octospori. 
plerumquc uni scrinri . raro biserimi in ascis. Ascosporac ovoidcae. 1-septatae. ccllula superior infcri­
ore muho longior. ad septum valdc constrictae. plcrumque 15 x 7 .5 J.Ull. 

Typus: Pl. IV figs. 4 - 9 in Kovatschcv,ki. 1936 (in the absence of the ,p..:cimcn fro m which it 
was figured. ICBN An. 8.3). 

De.,crip1io11 in vitro 
OA: growth-rate 18-26 mm after 7 days (after 14 days: 43- 52 mm). regular 10 

slightly irregular. aerial mycelium sparse to absent: colony colourless to pale olivaceous 
grey, sometimes with a ro y buff tinge; reverse similar. 

MA: growth-rate 16- 29 mm after ? days (14 days: 30-46 mm). regular to irregular, 
with finely woolly 10 floccose. white to pale o livaceous grey aerial mycelium; colony 
greenish olivaccous dull green and somewhat iron grey in centre. buff to rosy buff 
near margin; reverse similar. 

'( 

3) The inval id original combination is here validated by full and direc1 reference 10 the ba,ionym. f 
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Fig~. 1-3. Conidia. I. Pltoma mbiei; 2. Plw111t1 boercmat'; 3. Pltomll rn11111lt'li11icola. - Oar = 10 
µm. 

CA: growth-rate 15- 28 mm after 7 days (after 14 days: 25-48 mm). regular to 
irregular. with fc lty to finely woolly. white to pale olivaceous grey aerial mycelium: 
colony colourless to buff or salmon. sometimes olivaceous g rey: reverse similar. 

Pycnidia 50-160 µm diameter. globo e to subglobose, solitary or confluent. glabrous 
or with ornc short mycclial outgrowths, with usually one non-papillate or papillate 
ostiole. eitrine/honey. later olivaceou to o livaceou!. black: walls made up of 2- 5 layers 
of cells. outer layer(s) pigmented: with buff exuded conidial masse : in concentric 
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zones or scattered. both on and in the agar a well a in the aerial mycelium. Conidio­
genou cells 4 x IO µm. globose to bottle shaped. Conidia mainly aseptate. 7-1 S.S x 

3-5.S µm, on average 9.6 x 3.8 µm. Q = 1.7-3.4. av. Q = 2.5. ellipsoidal to allantoid. 
with everal small guttules: 1-:.cptate conidia up to 18 x 5.5 µm. 

Chlamydospores ab ent. 
NaOH spot test: negative. 
Crystals ab ent. 

Oescriprio11i111-il'o (Cicer arieri1111111) 
Pycnidia in concentric rings on lesion on stems. leave and pods. immersed. 

becoming erumpcnt. globo e. (90-)140-160(-200) µm diameter. with non-papillate 
o ti oles. Conidia simjlar 10 those in vitro. usually with some small polar guttules. mainly 
ascptate. omc 1- eptate: usually 6-16 x 3-7 ~tm. 

P eudorhccia ( observed on overwinrered chickpea debri . especially on pods. and on 
aniticially inoculated stem pieces and /eaves) globose or depressed g /obo e, ( I I 0 - ) 
160- 175(-250) µm diameter (height 75-150 iun). with inconspicuous papillate osti­
ole . A ci cylindrical-clavate. 20- 70 x 9-13.S µm. 8-spored. u ually uniseriatc, rare ly 
bi ·eriate. A cospores ovoid. I-septate. upper cells much larger than the lower cells. 
trongly constricted at the septum. 12.5-19 x 6.5- 7.5 µm (for detailed description 

and illu trations sec Kovatschevski. 1936: ce also the Latin de eription in this anicle). 

Ecology and distribwion. A noxious pathogen of chickpea. Cic:er arieri1111111. The 
di~ease. Anthracnose. Chickpea Blight (or 'Ascochyra · Blight). is the major disease in 
mo t chickpea-growing areas. Being seed-borne. the mycclium may be prc:.cnt in the 
seed coat and cotyledons, and conidia often contaminate the seed urfacc (Mathur. 
1981 ). Despite the usually unicellular conidia in vivo. the anamorph ha~ been confu ed 
with Ascochyw /Jisi Lib .. type species of Ascocltyra (conidia mainly septate in vivo 
and in vitro, ·wall-thickening septation·: ee Khune & Kapoor. 1980). In phytopatho­
logical literature the anamorph is commonly called Ascochyra mbiei and ·the a cochyta 
pathogen of chickpea· . 

The fungu. show great variation in vimlencc. It appear to be heterothallic. because 
compatible mating types are required for development of fcni le p. eudothecia. Both 
pycnidia and p eudothecia may develop on overwintered chickpea debris. but compared 
with pycnidia very few pseudothecia develop. For detai led information on the life cycle 
of this pathogen ee Kaiser ( 1997). 

Representative c11lr11re. COS 581.83 ex Cicer arieri1111111 (Leguminosac). Syria. 

2. Phoma boercmae De Gruyter. 110111. 110v. - Figs. 2. 10 

M(lcrophnmo mcdicagi11i> Holt6 . Math. Tenn<: z Koilcm. Magy. Tudom-Akad. 35 (I) ( 1926) 
37 (rcplaced ~ynonym): non Phuma 111edicagi11is Malbr. & Roum. in Roum .. Fungi gal l. exs. Cenl. 
37 ( 1886) ~ o. 3675 ond Revue mycol . 8 ( 1886)91 (sect. Phyllos1ic1oidcs. De Gruytcrct al .. 2002). 

'cotypc: I. 996.294.536. dried culture on MA. dated 7.Xl.2001. made by J. de Gruytcr. Plant 
Protection Scr.•icc (PD). Wagcningcn. lhe Nethcr!:ind~ from tiving culture CBS 109942. isol. seed 
(VPRI 12312) uf Medicago liuoroli~ cv. Harbinger. Oumley Gardens. Victoria. Au~tralio. Manin 
Mchalds. 22 Fcbr. 1982 (the type material of Macmphoma mtdil'agi11is was dc~troycd in World 
Warl l ). 
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Descrip1fo11 in vitro 
OA: growth-rate 60 mm after 7 days. regular. wi th flocco e. ol ivaceou~ grey to dull 

green aerial mycel ium: colony dark herbage green to dull green. yellow green near 
margin: reverse similar. 

MA: growth-rate 67-69 mm after 7 days. regular. wi th coar ely floccose. grey oliva­
ceous to dull green aerial mycelium: colony dull green. citrinc green near margin: 
reverse dull green and leaden black. 

CA: growth-rate 66- 67 mm after 7 days. regular. with floccosc. grey olivaceous to 
olivaccou grey aerial mycel ium: colony grey olivaceous to ol ivaccou : reven.e i.imilar. 
panly leaden black. 

Pycnidia 40- 320 µm diameter. globo e/ ubglobose 10 irregular. soli tary or con­
fluent. glabrous or wi th mycelial outgrowths. with I (- 3) non-papillme or papillate 
ostiole(s). later often developing into an elongated neck. citrine/honey. later olivaceous 
10 olivaceou black: walls made up of 4-9 laycrs of cells, outer layer( ) pigmented; 
with ro y buff to vinaceous exuding conidial ma scs: sca1tered. both on and in the 
agar. Conidiogenous cells 5- 8 x 5- 11 ~un. globosc 10 boule shaped. Conidia mainly 
aseptale. 8-15 x 3.5- 5.5 µm. on average 12.3 x 4.2 µm. Q = 1.7- 3.8. av. Q = 2.9. 
oblong to ellip oidal. cguuulate or with omc mall guuule . . 

Chlamydosporc unicellular or multicellular-dictyo/ phragmo porou . botryoid. 
intercalary or terminal. pale olivaceou:,. 6 - 22 µm diameter. 

1 aOI I spot te 1: negative. 
Crystals absent. 

Ecology and dis1rib111io11. The two records examined o far refer 10 dried stems and 
seed of cultivated species of Medicag<> in Europe and Australia. Under such dry con­
ditions the conidia may look granular due to the presence of numerou guuules (com­
pare Boerema ct al., 1997: 352. 353). 

Note. The description above is ba cd on an isolate (ncotypc) obtained by the Austra­
lian Seed Testing Station at Burnley. Victoria. in 1984 and sent for identification 10 

my friend Gerhard(us Hendrik) Boerema. then head of the Mycological Dcpanmem 
of the Dutch Plant Protection Service. In an annotation dated June 1985 he had sug­
gested that it might belong 10 Macroplwma 111edicagi11is Holl6s. de cribcd from dried 
stems of Medicago falcata in Hungary i n I 926. It should be noted that the species of 
Medicago cultivated in Australia are all of M editerranean origin and as expected the 
various other Phoma species found on ecd of Medicago in Australia arc common in 
Europe. A s the epithet 111edicagi11is i no longer available for Phoma, I am very pleased 
to name this typically large spored Phoma pccics after Gerhard Bocrcma. Our pre ent 
knowledge of l'homa taxonomy is based on his work. i n co-operation with several 
colleagues over recent decades. Retired for 15 year. already. he is till working on 
Phoma. and continue to stimulate me wi th hi cnthu iasm. experience and knowledge 
to do this taxonomic work. 

Representative r11lt11re. CBS 109942 (PD 84/402) ex Medicag<> lillornlis (Legu­
minosac). Australia. 
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3. Phoma commelinicola (E. Young) De Gruyter. comb. nov. - f-ig. 3 

Ph>llrwirta co111111e/i11icola E. Young. Mycologia 7 ( l 915) 144 [basionym: holotypc on leave~ 
of Commelina 1111diflom. coll . F. L. S1e1·c11s. Hormigueros. Pucno Rico. 14.1.1913: herb. Stevens 

o. 2 14. ILL 11604]. 

Description i11 vitro 
OA: growth-rate 62- 63 mm after 7 days, regular, with woolly. white 10 pale olivace­

ous grey aerial mycelium: colony colourless/buff to pale olivaceous grey: reverse imilar. 
MA: growth-rate 79- 80 mm after 7 days. regular. with woolly. white to pale oliva­

ceous grey aerial mycelium: colony buff, with white to pale olivaceous grey overlay 
due to aerial mycelium: reverse buff to honey. partly olivaceous black. 

CA: growth-rate 72- 73 mm after 7 days. regular. with woolly. white to pale oliva­
ceous grey aerial mycelium; colony buff, with white to pale olivaceous grey due to 
aerial mycelium; reverse buff/honey to ochraceous/apricot. 

Pycnidia 70-320 µ.m diameter. globose to subglobo e. solitary or connuent. gla­
brous. with I or 2 papillate or non-papillate ostiole(s). honey/sienna. later olivaceous 
10 olivaccous black: walls made up of 2- 7 layers of cells. oute r layer(s) pigmented; 
with rosy buff exuding conidial ma~ses: cattered, both on and in the agar as well a 
in the aerial mycelium. Micropycnidia present. 40-70 µm diameter. Conidiogenous 
cells 4-11 x 4- 11 µm. globose to bottle haped. Conidia mainly aseptatc. ( 10.5-) 13-
17(-21) x (4-)5- 6.5 µm. on average 15.3 x 5.3 µm, Q = 1.9- 5.3, av. Q = 3.0, ellip­
soidal. with everal small. scattered guttulcs: I-septate conidia of similar size. sparse. 

Chlamydospores absent. 
aOH spot test: negative. 

Crystals absent. 

Ecology and distribution. This species, described from Co111meli11a 1111dijlora in 
Porto Rico. was a sociated with dead or dying leaves ("pycnidia subepidermal. conidia 
9.6-14.4 x 4.8- 7.2 µm .. ). It also occurs on other Commelinaceae: the above in vitro 
description refers to an i~olate from leaf spot on a Tradesca111ia sp. in New Zealand. 
The genus Tradescantia is indigenous to America. A specimen on 1: subaspera was 
collected in Madison. Wisconsin. United States in 1959 (Greene. 1960: 88; specimen 
pre erved in WIS: "Conidia ( 10-) 12-15(-20)x 3.5- 5 µm. no septa were noted, never­
theless. the aspect of the pecimen suggests Ascochyta"). 

Represe111a1il'e culture. CBS I 00409 (LY 15707) ex Tradescantia sp. (Commclina­
ccae). 1 cw Zealand. 

4. Phoma xanthina Sacc. - Fig. 4 

Phuma ;m111hi11a Sacc .. Michelia 1 (4) ( 1878) 359. - Macrophoma xa111hi11a (Sacc.) Berl. & 
Voglino. Alli Soc. Vcncto-Trent. Sci. nat. 10 (' 1886" 1887) 181 . -Ascorhytella xa111hi11a (S:icc.) 
Petr. & Syd .. Annb mycol. 22 ( 1924) 347. 

Description in vitro 
OA: growth-rate 34 - 37 mm after 7 days (after 14 days: 54 - 66 mm). regular, wi th 

velvety to woolly. white to pale olivaceou grey/grey olivaceous aerial mycclium: 
colony greenish olivaceow,/citrine green to grey olivaceou ; reverse imilar. 
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MA: growth-rate 34-42 mm after 7 days (after 14 days: 80- 83 mm). regular. with 
compact woolly. white to grey olivaceou aerial mycelium; colony citrine green to 
herbage green/greenish olivaceous, olivaceous grey/iron grey in centre; reverse leaden 
grey/leaden black, herbage green oear margin. 

CA: growth-rate 32- 37 mm after 7 days (after 14 days: 33-43 mm). regular. com­
pact fchy to woolly, pale olivaceous grey/grey olivaceou aerial mycelium; colony 
(pale) olivaceous grey/grey olivaceous to dull green: reverse leaden grey/leaden black. 
umber near margin. 

Pycnidia I 00-320 µm diameter. globose to subglobose. mo tly solitary. glabrous 
or with mycelial outgrowths, with usually one non-papi llate. often indistinct ostiole. 
citrine/honey. late r olivaceous black; walls made up of 3-10 layers of cells. outer 
layer(s) pigmented: exuding conidia l masse not ob erved; scattered, both on and in 
the agar as well as in aerial mycelium. Conidiogenous cells 6- 13 x I 4 µm. globose 10 

bottle shaped. Conidia mainly aseptate. hyaline to pale yellowish. (7.5-)8.5-17.5 x 

3.5-5.5(-7) µm. on average 12.5 x 4.5 µm. Q = 1.8- 4.0, av. Q = 2.9. e llipsoidal to 
allantoid, eguuulate or with several scauered guuules: occasionally al o I-septate coni­
dia of similar size or larger. up to 24 x 7 µm. e llipsoidal to allantoid. sometime curved. 

Chlamydospores absent. 
NaOH pot test: positive, a bluish/green to red colour appear on OA, a reddish 

brown colour appears on MA (not an £+ reaction). 
Crystals absent. but small yellowish to browni h pigmented grains are produced in 

the media. 

Ecology and di.Hribwion. So far only recorded from Europe. It is apparently a pe­
cific pathogen of Delphi11i11111 spp .. causing stem- and leaf necro es. The lauer often 
s tart as small leaf spot~. which later coale ce. Conidia usually remain unicellular in 
vivo (Petrak & Sydow, 1924: .. e ine Ascochytella. bei welcher die Konidien ausnahms­
weise 1-zell ig geblieben sind"): common dimensions 9 - 17 x 5-7 µm. It should be 
noted that a Phoma p. of the section Heterospora also frequently occurs on Delphi11i11111 
spp. in Europe, viz. Plwma delphi11ii (Rabenh.) Cooke (see Boererna et al.. 1997). 

Represe111a1ive c11/111re. CBS 383.68 ex Delphi11i11111 sp. (Ranunculaccae). the NeLher­
lands. 

5. Phoma zeae-maydis Punith. - Figs. 5. 11 

Telcomorph: Mycusphaerel/a :et11•-maydis Mukunya & Boothr. 

Plw11111 :eae-maydi., Punith .. Mycopathologia 11 2 ( 1990) 50. - Phyllos1icta maydis Amy & 
R.R. Nelson. Phytopathology 61 ( 1971) 1171: non Plioma maytlis Fautrey. Revue rnycol. 16 ( 1894) 
16 1 [agrees with Plroma 11eb11losa (Pers.: Fr.) Berk .. see De Gruytcr et :ii.. 1993). nor Plro111a 111aydfa 
Ell is & Evcrh .. A. Rep. Del. Agric. Exp. Stn 6 (' 1893 · 1895) 33 [nomcn nudum[. 

Selec1ed li1era111re. Arny & Nelson (1971). Punithalingam (1990). 

Description in vitro 
OA: growth-rate 40- 41 mm after 7 days. regular. with fehy 10 finely floccose. white 

to pale olivaceous grey aerial mycelium: colony colourless to grey o livaceous. and 
olivaceous grey to olivaceous black sectors: rever e s imilar. 
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MA: growth-rate 36- 37 mm after 7 day . irregular. with compact. finely floccose 
to woolly. white to olivaceous buff aerial mycelium: colony panly dull green to oliva­
ceous, herbage green near margin: reverse similar. leaden grcy/olivaceous black in 

centre. 
CA: growth-rate 52-55 mm after 7 day . regular. with finely floccose. white to 

pale olivaceous grey aerial mycelium: colony greenish olivaceous/olivaceous to oliva­
ceous grey sectors: reverse similar. 

Pycnidia 120- 160(-230) µm diameter. globose to subglobose, solitary or confluent. 
glabrous, with usually one papillate ostiole. citrine/honey. later olivaceous to o liva­
ceous black: walls made up of 2 or 3 layers o f cells. oute r layer(s) pigmented: exuded 
conidial masses not observed: scattered. both on and in the agar. 

Conidiogenous cells 4 - 10 x 3- 8 µm, globosc to bottle shaped. Conidia mainly ascp­
tate. (12-)15- 17(-25) x 3.5- 5(- 6.5)µm. on average 15.5 x 4.5 µm, Q = 3.2- 4.9, av. 
Q = 3.8, ellipsoidal. wi th several small. scattered guttules: I-septate conidia of similar 

size. sparse. 
Chlamydospores may be formed. globose to subglobose, intercalary or terminal. 

in hort chains or clustered, 8- 20 ~m1 diameter. 
NaOH spot test: a reddish/brown. non-specific colour may develop. 
Crystals absent. 

Description in vivo (Zea mays) 
Pycnidia as tiny pinpoints in necrotic lesion on the leaves. chiefly epiphyllous. 

subglobose 10 globo e. 120- 160 µm diameter. with slightly papillate ostioles. Conidia 
similar to those in vitro. usually conspicuou ly biguttulate, aseptate. but germinating 
conidia often develop septa. 

P eudothecia observed naturally in spring on maize leaf debri . and obtained arti ­
ficially in sterilised leaf tissue, subglobose to globose (86- )90-192(-200) µm diameter, 
init ially closed. later with papillate ostioles. Asci cylindrical to subclavate, 40- 65 x 
9.5- 12 µm, 8-spored, biseriate to irregularly biseriate. Asco pores ellipsoidal. I -septate. 
upper cells usually larger than the lower cells, con tricted at the eptum. ( 14- ) 16-
17(- 19) x 4 - 5(-6) µm (for detailed descriptions and illustrations see Mukunya & 
Boothroyd. 1973 and Punithalingam, 1990). 

Ecology and clisrrib111io11. The main host of this fungus is Zea mays (Yellow Leaf 
Blight of maize), but it is also recorded on Sorghum and Sewria spp. Its di tribution 
includes Orth America (Canada. United States). South America (Bolivia. Equador) 
and southern Africa. The fungus i probably homothallic, pseudothecia are only known 
from maize leaves overwintered in the field. 

Ascospores may be the cause of early infection in the spring. whilst conidia cause 
infections in the growing season. The conidia are usually aseptate in vivo and mostly 

10-15 X )-4 \llTI, 

Represe11wtive culture. CBS 588.69 (PD 69/1151) ex Zea mays (Gr.:imineae), Uni ted 

S1a1es. 
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Figs. 4 - 6. Conidia. 4. Phoma xamhi11a; 5. Phoma zeae-maydis: 6. Phoma gossypiicola. - Bar= 
IOµm. 

6. Phoma gossypiicola De Gruyter. 110111. ,wv. - Figs. 6. 12 

Ascod,yta gossypii Woron .. Vcs1. 1inis. bo1. Sada 35 (19 14) 25 [replaced synonym: holo1ype 
coll. N. Woro11ichi11 on a leaf of Gossypium sp. cul l. . near Abazink:t. dis1r. Soci. Cauca~u~. 19 Augus1 
19131: non Phoma goss>1>ii Sacc .. Michelin 2 ( I) ( 1880) 144. 

Ascod1yta gossypii Syd .. Annis mycol. 14 ( 1916) 194 llmcr homonym). 
Selec1ed lirera111re. Holliday & Punithalingam (1970). 
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Descrip1io11 i11 vitro 
OA: growth-rate 47- 55 mm after 7 days. regular. with sparse velvety. olivaceous 

grey aerial mycelium; colony dark herbage green/dull green to olivaceous: reverse 
grey o livaccous/olivaceous to violaceous grey/leaden grey. 

MA: growth-rate 29- 35 mm after7 days ( 14 day : 61- 68 mm), regular. with sparse 
velvety. olivaceous grey aerial mycelium; colony olivaceous black, g rey olivaceous 
10 dull green near margin; reverse leaden grey to olivaccous black, grey olivaceous to 
dull green near margin. 

CA: growth-rate 38- 42 mm after 7 days. regular. with parse velvety, grey oliva­
ceous aerial mycelium; colony olivaceous to olivaccou black, grey olivaceous to dull 
green near margin; rcvcr e leaden grey to o livaccous/olivaceous black. 

Pycnidia 100- 250 µm diameter. globose to subglobose. solitary or confluent. 
glabrous. with or without one usually non-papillate o tiole. honey, later olivaceou to 
oLivaceous black: walls made up of 3-10 layers of cells. outer layer(s) pigmented: 
with off-white exuded conidial ma es: cauered. both on and in the agar and in aerial 
mycelium. Conidiogenous cells 5- 8 x 5-8 ).Un, globose 10 bottle shaped. Conidia a ep­
tate, I 0-12.5 x 2.5- 3.5 ).Un. on average 11.5 x 3.1 ).Un. Q = 3.2-4.6, av. Q = 3. 7, ellip­
soidal. with several small. canered guttules. 

Chlamydospores present. globose to elongate. usually in chains. olivaceous. with 
greenish guttules. 8 - 12 µm diameter. 

aOH spot test: negative. 
Crystals absent. 

Ecology a11d distribwion. This species is a well-known cause of leaf spots and stem 
cankers on cotton, Gossypi11111 spp. (Wet Weather Blight). As noted above, the relatively 
large conidia always remain one-celled in vitro. but in vivo most conidia may become 
two- or even more-celled and longer, up to 14 ).Un. The fungus appears to be seed- and 
oil-borne and probably occur everywhere cotton is grown. Isolates studied were from 

Nonh America (United States). India and Africa (Sudan). The fungus may also attack 
other cultivated crops (Holliday & Punithalingam, 1970). However. the literature on 
its host range must be read with much reserve. because the fungus has been confused 
with other pecies such a Phoma pomorum Thiim. (sect. Peyrone/laea) and Phoma 
exigua Desm. (sect. Phyllostictoides: see Boerema et al.. 1973: 133 and Boerema & 
Dorenbosch. 1980: 27). 

Represe111a1ive culture. CBS 377.67 (PD 63/942) ex Gossypi11111 sp. (Malvaceae). 
USA (Texas). 

ADDENDUM 

The cla si fie at ion in sect. Macrospora of the three species discussed below. is also 
ba ed on an in vitro study, but living cultures arc no longer available for detailed 
de criptions on OA, MA and CA. 

7. Phoma andropogonivora (R. Sprague & Rogerson) De Gruyter. comb. 110v. -
Figs. 7. 13 

Phyllosticta a11dropoga11frnra R. Sprague & Rogerson. Mycologin 50 (1958) 639 (basionyrn: 
holotype on le:if of A11dropogo11 gl'rarrlii. Miami Co .. Kansas. United Srntcs, coll. C. T. Rogerson. 
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WSPJ. - Ascochyu, 011dmvogn11il'Ora (R. Sprague & Rogerson) Morgan-Jon~~ in Morgan-Jones 
et 31., Myco13xon 42 ( 1991) 56. 

Selected li1era111re. Morgan-Jones ct al.. 1991. 

Some characteristics in vitro (adopted from Morgan-Jo nes et al.. 1991 ). 
Growth-rate mostly moderate on PDA (comparable wi th OA). 47- 59 mm after 

7 days. at fi rst whitish but becoming pale salmon (rosy buff). sometimes with a slightly 
o livaceous tinge at centre, with an even and densely woolly to felty mycelial ma1: 
slower growing strains with growth-rate of 43-44 mm after 7 days are less salmon 
coloured. but with cream patches intermixed wi th orange-greyish areas and an olive­
grey centre. Darker sectors appear, due to the formation of chlamydospore-like cells 
o f 12- 19 µm d iameter. subglobose to globose. in long intercalary cha ins or in botryose 
clusters. 

Pycnidia up to 240 µm diameter, (sub)globo e to irregular. solitary or confluent. 
g labrous. with usua lly 1- 3. non-papi llate or very s ligh1Jy papillate ostiole(s), pale LO 

mid brown: walls made up of 3 or 4 layers of cells, outer layers pigmented, mostly 
superficial on the agar. Conidiogenous eel Is 6.5- 9 x 4.5-7 µm, globose to bo1tlc shaped. 
Conidia unicellular, rarely I - e ptatc. 14- 19 x 3.5- 4.5 µm, cylindrical. often slightly 
curved , usually with distinct polar gunules. 

Ecology and distribution. This fungus causes a leaf spot on varieties ofAndropogon 
gerardii a nd also on plants of Schizachyri11111 scopari11111 (= Andropogon scoparim). 
both perennial bunch grasses widely distributed in the Great Plains of the United States 
(big- or sand bluestem and liLtle bluestem). In vivo, the conidia are generally aseptate 
(Morgan-Jones e t a l. , 1991 : "reclassified in Ascochyta mainly on the basis of tJ1e shape 
and size of its conidia"). and somewhat shorter and lightly broader than those in vitro. 
13.5- 15 X 4 - 4 .5 µIll. 

Representative culture. Not obtained. 

8. Phoma chcnopodii S. Ahmad - Fig. 8 

Ph<Jma cheMf)Odii S. Ahmad, Sydowia 2 ( 1948) 79. 
Phoma chc11opodii Pavgi & U. P. Singh. Mycopath. Mycol. appl. 30 (1966) 265 [later homonym I. 
Phy llo.fticl(l bacil/iformi, Padwick & Mcrh. Mycol. Pap. 7 (1943) 4: not Phoma lmrilliformis 

Wchm .. Mycologia 38 ( 1946) 316 [= As1eromella sp.j. 

Some characteristics in vitro (docume ntation concerning lost Dutch c ultures, cc 
Boere ma. 1984: 33, note). 

Colonies on OA. MA and CA slow growing. 10-15 mm d iameter a fter 7 days. regu­
lar o r irregular (MA). o livaceous grey, with a red/bluish purple discoloura1ion due 10 

a pigment. especia lly on OA; aerial mycelium sparse, (pale) o livaceo us grey. 
Pycnidia subglobose, I 00- 200 µm diameter, slightly papillate. with inconspicuous 

ostiole. Conidia irregular subcylindrical to e llipsoidal, with several large guuule , 8.5-
12.5(-16) x 3 - 4.5(- 5) µm. mos1ly a eptate within the pycnidium, but often becoming 
I-septate and occasionally 2-septate in the exuding mass (secondary septation pre­
ced ing germination). 

NaOH spot test: negative. 

Represenrative cultures have been lo t. 
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Fig,. 7- 9. Conidia. 7. Plwma ""dmpngonfrora: 8. Plwma chc11opo,Jii : 9 . Phoma necator. - Bar 
= 10 µm. Drawing 7 after Morgan-Jones et :ii. ( 1991). 

Note. The main host of th is soil- and seed-borne necrophytc is Clrenopodium album, 
but it has al o been found on some other Chenopodiaceae, e.g .. Atriplex crassifo/ia 
and Beta vulgnris. The above synonym refer to ~pecimcns collected in Pakistan and 
India (herb. HCIO. IM I). but the fungus is also recorded in Russia and Lhe Netherlands 
(Bocrema. 1984). The relati vely large conidia (7.5- 16 x 3- 5 µmin vivo) with septation 
usually occurring immediately before germination, explain why the fungus has ~ome­
times been confused with a true Ascocl,yta occurring on Chenopodiaccae, viz. Asco­
clryta ca11/i11a (P. Karst.) Aa & Kesteren, the anamorph of Pleospora calvescens (Fr. 
ex Desm.) Tul. (see Boerema ct al., 1987). 
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9. Phoma nccator Thum. - Fig. 9 

Plumw 11emrorThUm .• Labor. Vc~uchs·Station Wein-Obstbau Klostcmeuburg 12 1Pil1.c Rci,pn.1 
( 1889) 12 [not ·11eca1ri.\ · as erroneously I ISied in compiling works) . 

Se/erted li1em111r1•. Pad wick. 1950: Bc~~i & De Carolis. 1974. 

Some characteri tic (from a dried Italian culture. cc below). 
Colonies on OA fast growing, irregular. grey olivaccous to olivaccous. with a red­

violet discolouration of the medium due to a pigment. aerial mycclium abundant. grey 
o livaceous. 

Pycnidia 110- 325 µm diameter. globose to subglohose. solitary or confluent. gla­
brous, often covered by aerial mycelium. with usually one non-papillate or papillate 
ostiole, exuding conidial mas, not observed. scattered. both on and in the agar. Conidia 
ascptatc. 9.5- 13.5 x 5.5- 9 µm. on average 11.5 x 7 µm. Q = 1.3-2.0. av. Q = 1.6. gut­
tulate, subglobose to ellipsoidal: 1-~eptate coni<.lia up 10 16 x 6 µm, constric ted at 
septum. 

Ecology and distrib111io11. Associated with a rapid wilt of rice. Ory:a sativa, in 
Austria, Italy and southeastern United States. The conidial dimensions in vivo should 
vary between I 0- 12 x 6-8 ~tm. 

Repre.1e11tative dried culture. CBS 3509 ex Ory:_tt sativa (Gramineae). Italy (leg. 
Bes i & De Caroli I.e.). 

11 

oO 
12 

Fig~. I 0 - 13. Chlamydo~porcs. I 0. Phoma boeremae: I I. l'homa ~eae-maydis: 12. l'lwma 
gossypiicola: 13. Phomo 011dmpogo11froro. - Bar = 10 µm. Drawing 13 :1f1cr Morgan-Jone, ct al. 
( 1991). 
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NUCLEAR ONA CONTENT, LIFE CYCLE AND PLOIOY 
IN TWO NEO'rflELLA SPECIES (PEZIZALES, ASCOMYCOTA) 

BELLIS KULLMA 

Estonian Agricultur;1I University. Institute of Zoology and Bot.my. 
181 Riia S1.. 5 1014 Tanu. fatonia: e-mail: bcllis@1bi.ee 

Genome sii.e. life cycle. and ploidy were determined for Neo11iella vfrida (Nyl.) 
Dennis and N. r111i/a11s (Fr.) Dennis. The relative DNA content was measured from 
fruit-bodies using cy1onuorome1ry: genome si ,.c was obtained by compari)on with 
two standard;,: conidia of Trichophea hemisplwerioide~ (23.3 Mb) and a ~p0re­
print from Pleurotus ostrea111s (25 Mb). Neo11ie/la vii-it/a and N. r11ti/a11s were found 
to have genomes of approximately 750 Mb and 530 Mb. respectively. The ploidy 
level of N. r111ila11t is 50. that of N. vivida was calculated to be 70. In N. 11i11ida, 
meiotic divbion occurs in the ascus apex where giant mitochondria with a ONA 
content of 60 Mb. 54 Mb. and 30 Mb were found. 

The two species are morphologically very s imilar and can be dbtinguishcd only 
by their ascosporc ornamentation. which is reticulated in N. mtila11s and warted in 
N. 1•ivida. Due 10 endoreduplication in the uni nucleate ascosporcs of N. vivida. the 
value of their nuclear ONA content is 2C. In N. mtila11s. cndorcduplication is not 
:1rres1ed at the 2C v:tlue but may proceed at a different rate in spores. Thus N. ruti­
la11s reveals heterogeneity in ploidy levels of sporal nuclei. In N. vivida and 
N. rutila11s. differences in pore ornamentation may result from different pa11ems 
of gene expression regulated by the ploidy-dependent gene. 

Quantification of changes in nuclear DNA has significantly contributed to a better 
understanding of the life cycle of several fungi (Olive. 1953; Bryant & I loward, 1969: 
Collins. 1979: Franklin ct al., 1983: Anderson. 1982: Collins et a l. 1983: Whisler et 
al .. 1983: I lorgen ct al.. 1985: Bresinsky et al.. 1987; Wittmann-Meixner, 1989; Bayman 
& Collin , 1990; Weber. 1992). 

Change. of nuclear D A content occur at DNA replication and cell division, in the 
evolution of species. and during differentiation of cells in an organism. Ascomycctcs 
with a exual cycle double their ploidy upon fertilization in the a~cus and reduce their 
ploidy by half at meiosis. producing ascospores. In the vegetative mycelium. the nuclear 
D A content varie during the mitotic (GI versus G2 phases) cycle of cell division. 
In the development of the organism. specialized polyploid cell types may arise through 
cndocycles. i.e. cell cycles lacking cell division. Cells dilTering only by their ploidy 
arc identical in term~ of DNA sequence information. but arc often quite different in 
terms of developmental, morphological, and physiological characteristics (Galitski et 
al.. 1999: Hieter & Griffiths. 1999). 

The tern, genome denotes the DNA of the haploid chromo omc complement in 1em1s 
of qual ity and quantity. The DNA content of the unrcplicatcd haploid nuclear genome 
is known as its I C-valuc (Swift, 1950). Dividing cells pass through a regular. repeated 
sequence of events known as the cell cycle. The cell cycle is d ivided into intcrphase 
and mitosis. lntcrphasc is a period of chromosome duplication. lnterphase can be div id-
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ed into three pha cs, which are designed G l , S. and G2. Mitosis and cytokincsi togclher 
are referred to as the M pha c of the cell cycle. The specialized resting, or dormant. 
state is called the GO phase (G-zcro phase). In the cell cycle. progression is mainly 
controlled at two crucial transition points. called checkpoints - one at the end of GI 
and another at Lhe end of G2. It is at the GI checkpoint that the control system either 
arrests the cycle or triggers a process thai will initiate the S phase (synthesis phase). 
At the G2 checkpoint. the control system again either arresL~ the cycle or initiates 
mitosis (Raven et al. , 1999). 

Species in Sclerotiniaceae and Leotiaceae (Hclotialc ) often have uni nucleate spores 
with the 2C-valuc (Weber. 1992). The undivided nuclei of the large-budded frac1ion 
of Saccharomyces cerevisiae (Meyen ex Reese) Hansen are arrested in the anapha e 
or metaphasc, i.e. in the G2 phase of the cell cycle (Hanna ct al., 1995). However, the 
nuclei of spores of most species in Helotiales (Weber. 1992), as well as Gfo11111s versi­

Jomu' (P. Karst.) S. M. Berch (Bianciono et al.. 1995) and pecics in the genera Pfe11ro­
r11s (Fr. ) P. Kumm. and Phemnus Quel. (Kullman. 2000) arc arrested in the GO/GI 
pha e (at the IC-value). 

I lence. alLhough measurement per se cannot reveal whether each individual nucleus 
actually progres es through the cell cycle or not, kinetic information can be inferred 
from DNA content (position of the cell cycle). Progression through the S-phase and 
mitosis is expressed by change in nuclear DNA content. The position of the nuclei in 
the cell cycle can Lherefore be estimated on the basis of measurement of DNA content. 
When measuring nuclei in the haplophasc (nuclei with a 'single set· of chromosome ). 
a distribution curve is obtained whose first maximum (basic DNA content), indicating 
nuclei in the cell cycle GO/GI phase, corresponds to genome size ( I C-value - thc DNA 
content of the unrepl icated haploid nuclear genome, unit) (see Kullman, 2000). 

In studies of polyploidy in fungi, variation of nuclear relative D A content due to 
the mitotic cycle was tested by Brcsinsky et al. ( 1987). Willman-Meixner & Bresinsky 
( 1989). Weber ( 1992). and Weber & Bresinsky ( 1992). It was shown that basic nuclear 
DNA content is the same in young and old mycelia (irrespective of the medium and 
the age of the culture). as well as in fru it-bodies. sclerotia or conidia. In young mycelia, 
DNA values are comparable to those of the fruit-body. Most nuclei are in the GO/GI 
phase of the cell cycle. In haplonts nuclear DNA content in this cell cycle phase corre­
sponds to their genome size. 

In the dikaryophase. two nuclei combine to form a zygote (nuclei in diplophase 
with a 'double set' of chromosomes). In fungi the zygote is the only diploid (2n) cell. 
In the ascus. the nucleus is divided immediately by meiosis (zygotic meiosis). thus 
restoring the haploid (n) condition in the life cycle (n - the haploid chromosome set. 
unit). The cell nuclei may undergo endorcduplication (DNA replication in absence of 
mhO\ic eel\ division) and cndopo\yp\oidy ('many Se\' of chromosomes) can be assumed 
to occur (x - the basic chromosome set. the basic DNA content in germ-line polyploids) 
( agel. 1978). 

Since in some cnses the content of ,wcle.,r DNA in the fruit-body (o ften in tips of 
paraphyses but l.llso in a ll other cell types) appeared 10 be larger. cndopolyploidy was 
uss umcd 10 occur in ascomycetcs (Weber, 1992) and in 'oas\d\O\\\~Ce\ei (._Pax.i.ll~~s. 

~~Ytfu~~"t"'b)'J)vp)i'a1ia'Jt~e1xncr~ ~res, n~y.'i'\J'8'8:W1ttman~e1xner & 13re­
sinsky. 1989). 
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In tllis study the nuclear behaviour of two moss parasites. the ascomycetes Neottiella 
vivida and N. ru1ila11s, is examined. The main aim was toe tablish whether there occur 
changes in ploidy during fungal growth and morphogenesis. as well as to determine 
ab olute genome sizes and ploidy levels in the.se species. 

MATERIALS AND METHODS 

Frnit-bodie of Neottiella vivida ( yl.) Dennis. Norway. Tromso, Brennfjell . 26Aug. 
1998, A. Jakobson (TAA 135733) and N. rutilans (Fr.) Dennis. Finland. Kilpisjiirvi, 
Sana. 25 Aug. 1998. A. Jakobson (TAA 135730). were fixed in Carnoy (Romei , 1948) 
and kept at 4°C until needed. 

The slides used for measuring relative nuclear D A content were a lso used for mea­
suring spore dimensions with an 'AMPLIVAL' microscope equipped with an HI 100 
immersion objective. The length (I) and width (w) of spores are presented in the follow­
ing form: lmcan x Wmcan µm. where I mean and Wmean denote the mean values of the length 
and width of20 spores from a specimen. The variation coefficient is equivalent to the 
standard deviation as a percentage divided by the mean value. 

For staining nuclei the material was squeezed between the slide and the cover-slip 
and subjected 10 the DAPI-staining procedure described in Bresinsky et al. ( 1987). 
Wittmann-Meixner ( 1989). Weber ( 1992), and Biittner ( 1999). The relative DNA con­
tent in nuclei and mitochondria was measured by cytonuorometry at the Institute of 
Botany, Regensburg Univer ity, using a Zeiss UN I VERSAL photomicroscopc. equip­
ped with an lll RS epinuore cence illuminator. and an 03 Zeiss microscope photo­
meter. The measured nuorcsccncc intensity ( in arbitrary units= a. u.) i proportional 
10 D A content in the nucleus. When mea uring nuc lei in the haplophase, a distribution 
curve is obtained whose first maximum, indicating nuclei in the cell cycle GO/GI pha e, 
corresponds to the genome size. 

The resulting nuorescence histograms can be analyzed for calculating the difference 
in nuclear D 1A content between the specimens. By including an internal standard. 
relative DNA content is converted to the absolute amount. The genome ize of an un­
known specimen is obtained by dividing the mean relative DNA content of the unknown 
GO/ GI population of nuclei by the mean of the standard GO/ GI population of nuclei 
and by mult iplying the result by the genome size of the standard. Usually D A content 
i expressed in picograms (pg) or in base pairs (bp). kiloba e (kb. a stretch of 1000 
nucleotide pairs in DNA) and megabase pairs of nucleotide (Mb) ( B !pg = 965 
Mb. ee Bennet & Leitch. 1995). 

The genome size of N. vivida and N. ru1ila11s was estimated by comparison with 
two standards: conidia from a pure culture of the a comycete Trichoplwea hemi­
sphaerioides (Mounton) Graddon (TFC 97-71 from TAA 147708) and a pore-print 
from the oyster mushroom Ple11ro111s os1rea111s (Jacq.: Fr.) P. Kumm. (TAA 142824). 
The genome s ize of' T. hemisphaerioides was 23.3 Mb. and that of P. ostreatus 25 Mb 
(Kullman. 2000). 

RESULTS AND DISCUSSION 

From the tandpoint of nuclear cytology, N. vivida and N. rutilans have a life cycle 
typical of ascomycetes (Rossen & Westergaard, 1966; Weber, 1992; Weber & Brcs ins-
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DIKARYOPHASE DIPLOPHASE HAPLOPHASE 

CROZIER 

~ 

HYPHA ' 

~ II 
I 750Mb• !£J 

Fig. I . Diagram rcprc~cn1mion of nuclc.ir behaviour during dcvelopmem or the ascu~ in N. 1•ivida. 
a. Crozier fonnation from dikaryotic ascogenous hypha: b. conjugate nuclear mitotic division (Mi): 
c. tip and basal cr01ier cells fu~e and fonn ascus mother cell or another crozier by the side of the 
firM one. Nuclei up to 2C: d. c. karyogamy (K) in a young ascus (Lygo1c nucleu~ = 4C): r. two 
nuclei after the first meiotic divi~ion (Mel). 2C: g. four nuclei after the second meiotic divi~ion 
(Me2). IC: h. eight nuclei after mitotic division (Mi). IC: i. ascospore fonnation: endoreduplication 
(ERe) in young ascos1>0res: j . Uninucleate mature a cosporc. Nuclcu~ with conden~c<l c hromatin 
between two oil globules. 
Fig. 2. Anaphase nuclei with unreplicated DNA content (Mi) in haplontic hyphae of N. 1•il'ida. 
Fig. 3. Synchronous D A ~ynthesis in all cro1.icr cell~ before meiosi~ in the a~cu~ of N. ,·ivida 
(ascus mother ce ll is nol demonstrated). a. b. DNA replication. nuclei up to 2C: c. karyogamy in a 
young ascus, 4C: d. four products or meiosis each approaching mitotic division (DNA synthc~is in 
nuclei. up 10 2C). 

ky, 1992). The cycle includes a monokaryotic thallus (with nuclei in the haplopha e). 
a dikaryophase. confined upon fructification. and asci which represeni zygote . Here 
the nuclei are in the diplophase of the Ii fe cycle. When the ascus nucleus divide . divi­
sion i~ meiotic and mciosporcs arc formed (Pig~. I , 3, 4a-h). 

Somatic nuclear behaviour 
The pre ence of up to double DNA content in the nuclei of hyphac and paraphyscs 

indicates mitotic cell cycle phases GO/GI and G2/M (Figs. 2. 6d. e). During the growth 
of a fruit-body nuclei divide within the hyphae but remain stable w ithin the paraphyscs 
at maturity (except for the nuclei of their apical cells). 
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In N. vivida. the mean DNA content in the nuclei of the paraphy es (DNA content 
of the nuclei at the tip was not measured in this case) was 750 Mb ± 9% and in the 
nuclei of the hyphac 770 Mb ± 36%. In the fir t case the measured nuclei were only in 
the GO/GI phase, whj le in the second case, most nucle i were in the GO/G I phase and 
some were in the G2/M phase. The mean DNA content of the hyphac is larger and 
more variable compared with the mean DNA content of the paraphysc due to the mitot­
ic division of the fi rst. Hence the nucle i of the paraphyses arc more suitable for measure­
ment of the C-value than the nucle i of the subhymenium hyphac. 

When measuring fluorescence on nuclei, noise (additional light including the auto­
fluorescence of cells) accounts for 6% when paraphyses are used, 12% when hyphae 
are used, and 12% when spores are used from total measured fluorescence (fluorescence 
of nuclear ONA-OAPI complex + noise). For thjs reason too, paraphyses should be 
preferred in determination of relative DNA content and genome size. In this case the 
IC-value, i.e. genome ize, was dete rmined as 750 Mb for N. vivida and as 530 Mb 
for N. rutila11s (see Materia ls and Methods). 

Developmem of the ascus 
The a ci of N. vivida develop from croziers according to the Neou iella-type patte rn 

of karyogamy (Read & Beckett. 1996: Chiu & Moore, I 999) (Fig. I). Two nuclei in 
the hooked cell undergo conj ugate mitoses (Mi) after wbich two septa are formed cre­
aiing three cells (Fig. la- c). The three cells of the crozier are termed the terminal 
cell. the penul timateeell, and the stalk cell. representing re pectively the first, the second, 
and the third cell of the crozier. The penultimate cell is binuclea te. wherea the two 
other cells are uninuclcate. At first, two prefusion nuclei with the basic DNA content 
are located in the terminal cell and in the stalk cell . respectively. The nucleus of the 
terminal cell then migrates into the stalk cell (Figs. 4a, 5). This binucleate cell, con­
taining non-sister nuclei. may become the aseus mother cell. in which karyogamy (K) 
takes place (Fig. 5). In the young ascus, the fi rst meiotic division (Me I) (Figs. If, 4c) 
and the second meiotic division (Me2) (Figs. I g. 4d) give rise to four daughter nucle i 
wi th the basic DNA content, each of which divides by mitosis (Mi) to form eight asc­
ospore nuclei (Figs. I h. 4e). Formation of ascospores results from the infolding of the 
membranes around the nuclei (Fig . Ii , 4f). In a maturing spore, the nucleus with con­
densing chromatin remains between two vacuoles (Figs. lj , 4h). 

Changes i11 ploidy level d11ri11g DNA replicatio11 and cell division a t the time of sporu­
latio11 - Fig. 6 

After karyogamy the DNA content of the nucleus has the 4C-value. The mean DNA 
content wa determined as 3060 Mb (Fig. 6a). The C-value can be measured exactly 
after the first meiotic division (Me I) when the formed nuclei have a stable DNA content 
(2C) until the next division (Figs. I f. 4c). In uch nucle i, the mean DNA content wa~ 
1500 Mb (then IC= 1500: 2 = 750 Mb. the same IC-value like in paraphyses). 

After the second meiotic division (Me2: Figs. lg. 6b) and mitosi (Mi: Fig. I h) the 
following D A synthe is may occur asynchronously (Fig. 3d). After Me2, mean nucle­
ar D A content was 770 Mb and after Mi 8 10 Mb. Thereafter. e ight uni nucleate asco­
spores wi th the 2C-value are formed. In such nuclei. mean DNA content was measured 
at 1350 Mb for N. vi vida (Fig. 6c). 
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Fig. 4. Photomicrographs of frui1-body of N. 1•ivida (a. b. d. f: fluorescence micrograph~: c. c. g-1: 
normal micrographs). a. nuclei in crozie~ and young a,ci: b. iygote nuclcu<: c. nuclei in 1hc cour,c 
of the fir<t meio1ic divi,ion: d. nuclei in the course of 1he <econd mcio1ic dh bion: c. nuclei afler 
poslmciotic mi10,i,; f. young nuclei of ascospore<: g. cndorcduplicaiion in ,pore: h. fertili1ing,porc 
with condcn,ing chromalin. nucleus bc1wcc11 ,•acuoli: i. gian1 mi1ochondria in 1hc ape~ of an .1,cu,: 
j. nuclei in a hypha: k. nuclei in a hair: I. nuclei in a paraphysis. Rar = 10 ~un. 
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The spore nuclei of Neouiella species studied here undergo endoreduplication (DNA 
replication in absence of mitotic cell division). In N. r111ila11s. endoreduplication is 
not arrested at the 2C-value a. in N. vivid<t. but may proceed at a different rate in spores. 
In N. rutila11s spores with DNA values of2C. 3C, SC, and 6C have been mea ured and 
endopolyploidy can be assumed to occur at different levels. These uninuclcate spores 
arc hctcroploid. 1 o differences have been found in spore sizes between the two 
pecimens tudied: pore izes in N. rr11ila11s have been measured at 23.1 µm ± 5% x 

12.8 µm ± 5% and in N. vi1•ida at 22.8 µm ± 4% x 13.0 ~un ± 3%. 

Ascoge11011s liypha/ differe111iatio11 
There i evidence that species may reveal considerable variation in the pattern or 

ascogenou hyphal differentiation: ignificant variation can even be found within a 
ingle gcnu (Tl1elebo/11s Todc: Fr .• Kimbrough. 1981 ). The precise ontogeny of asco­

gcnous hyphae is usually difficult to study. Neouiella vMda with extremely large nuclei 
is the most appropriaie species for thi kind of research. 

In N. vivida, ascogenou hyphae may branch repeatedly. In this case both cells, the 
penultimate cell and the stalk cell (containing al o the migrate nucleus from the terminal 
cell), elongate to form a new crozier (Figs. 4a, S). However. in the case of lhe Neottiella 
type pattern of karyogamy. asci can he formed one after another from the terminal 
and 1he s1alk cells. while the penultimate cell initiates formation of new croziers contin­
uously (Fig. 5). All nuclei of ascogenous hyphae. except for nuclei in the initial 
penultimate cell. can be potentially used in karyogamy for formation of zygotes. 

Time of premeioric DNA symhesis 
Premeiotic D A replication in fungi is known to occur usually before and sometimes 

after karyogamy. In N. vivida, premeiotic D A replication occurs before karyogamy. 
as in N. rutila11s (Rossen & Westergaard. 1966) and Neurospom crassa Shear & B. 0 . 
Dodge ( Iyengar et al.. 1977). and synchronously in all four nuclei of the crozier cells 
(Figs. 3a. b. terminal and stalk cells are not shown) (Figs. 4a, 5). It is possible that 
delayed premeiotic DNA synthesis is a general condition in fungi with a homokaryotic 
fruit-body (Bayman & Collin . 1990). 

DNA come111 of giam mitoclumdria 
Giant mitochondria are visible in the ascus apex. The 0 1 A content of giant mito­

chondria wa determined to be 60 Mb. 54 Mb. and 30 Mb (Fig. 4i). 
The mitochondrial genome size or eight ascomycctes was found to be from 18.9 

b. k. (Tor11/opsis glabrata (H. W. Anderson) Lodder & . F. de Vries) to I 08 b. k . (Bret­
ranomyces c11stersii Florenz.) (Weber. 1993). Obviously. the mitochondrion of N. vivida 
with high DNA content contains multiple strands of DNA. Different DNA content of 
mitochondria reveal the existence of a different number of strands in their nucleoids. 
Kuroiwa ct al. ( 1996) examined the development of giant mitochondria of the plant 
Pelargo11iu111 zo11a/e Aiton during megasporogenesis and megagame1ogenesis. They 
found that D A content within the stacked mitochondrion increased up to 40 times 
compared with that at the megaspore mother cell stage: a single tack of mitochondria 
contained 340-1700 Mb D A. 
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Fig. 5. Ascogcnous hyphal differentiation. The penultimate or the stalk ce ll (coniaining also the 
nucleus migrating from the terminal cell) may elongate forming new cr01icrs. All nuclei of 
ascogenous hyphae, except for nuclei of the initial. penultimate cell. can be potentially u~ed for 
formation of .iygotes in a~ci. A. a~cu~: C. crotier. 

Nuclear genome size 
In 1his study the genome si,..e of N. mri/ans was determined to be 530 Mb and that 

of N. vivida 750 Mb. Genome sizes for Pezizales ranged from 12 Mb for Pu/vi1111/a 
sp. (author's unpublished data) to 750 Mb for N. l'ivida. The majority of genome sizes 
reported earlier for o ther fungi foll in this range too (Dur~n & Gray, 1989: Wittman­
Meixner. 1989: Zolan. 1995). 

The overall genome s ize estimated in this swdy for Neouiella species was signifi­
cantly larger than that of the ascomycetous yeast Saccharomyces cerevisiae ( 13 Mb. 
data are available on internet: ftp.ebi.ac.uk) and other fi lamentous fungi. For example. 
the following genome size have been detennined: for P. os1rea111s 2 1 Mb (Sagawa & 
Nagata, 1992) and 24 to 30 Mb (two subpopulations in one spore-print differing in 
D A content by 4.9 Mb (20%). Kullman. 2000). 3 1 Mb (Peberdy et a l.. 1993) and 35 
Mb (Larraya et al. . 1999). for Trichophaea hemisphaerioides (Mouton) Graddon 23 
Mb (Kullman, 2000), for Per,icilli11111 paxilli Bainicr 23 Mb ( I Loh ct al. . 1994). for His10-
plasma cap.m/a111111 Darling 23 to 32 Mb (Carr & Shearer, 1998), for Emericel/a (Asper­
gillus) 11id11/a11s (Eidam) Yuill. 26 Mb (Timbcrlakc.1978) to 3 1 Mb (Brody & Carbon. 
1989). for Podospora anserina (Rabcnh.) Nie sl 34 Mb (Javcrzat et al.. 1993). for 
Neurospora cras.m Shear & Dodge 39 Mb (Orbach, 1992) and 43 10 45 Mb (Radford 
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Fig. 6. llis1ograms of the relative C-values of nuclei in different s1ages in life cycle of N. vivida. a. 
Pos1fusion zygote nuclei in young asci (4C): b. DNA synlhcsis in ascu~ nuc lei aflcr the ~ccond 
meiotic division (nuclei up 10 2C): c. endoreduplica1ion in spores (nuclei up 10 2C): d. nuclei in a 
hypha in cell cycle pha c GO/GI = IC and G2M = 2C: e . nuclei in a paraphysis in cell cycle phase 
GO/G2 = JC and G2M = 2C; f. nuclei in a fru it-body (all mcasuremcnlS on histograms) and noise 
(additional light including au1onuorescence of cells. i.e. the first maximum). 

& Pari h, 1997), for Epichloiifeswcae Leuchlm .. Schardl & M.R. Siegel 29 Mb, for 
Epichloe (Fr.) Tul. & C. Tul. anamorphic hybrids Neotyplwidi11111 lo/ii Latch. M.Chr. 
& Samuels x £. typhina (Pers.) Tul. & C. Tul. and N. coe11ophial11111 (Morgan-Jones & 
W. Gams) Glenn, C. W. Bacon & Hanlin 55 Mb and 57 Mb, respectively (Kuldau e t 
al.. 1999). The last two values represent the largest genome sizes reponed so far for 
filamentous fungi. 

Ploidy levels and specia1io11 
When among ascomycetes the ploidy level of . rutilans is approximately 50 

(Weber. 1992). then. u~ing genome sizes. the ploidy level of N. vivida was calculated 
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to be 70. The 1wo species are very similar and can be distinguished only by their spore . 
which posse s an incomplete reticulum in N. r111ila11.1· and delicate regular warts in 
N. vivida. l leteroploid spores of N. r111ila11s have a high variability of spore ornamen­
tation. Some spores have more restricted warts which are not completely connected 
10 form a reticulate ornament. According to Galitski c t al. (1999) (sec also Hietcr & 
Griffiths. 1999). cells of the ascomycetous yeast Saccharomyces cerevisiae, differing 
only in their ploidy. are identical in terms of DNA equence information and relative 
gene dosage. but show different pattern of gene expression. In N. vivida and N. r111ila11s, 
the di !Terence in spore ornamentation may be the result of different gene expressions 
regulated by a ploidy-dcpendcnt gene. 

As the spores of N. ru1ila11s are heteroploid. some spores of N. rntifans and N. vivida 
have the same DNA content. There is as yet no evidence of haploidiza1ion of 1hese 
spore nuclei at germination. It is also known that two closely related species of Leo­
tiales, 'Hy111e11oscypl111s · eq11iseti1111s (Velen.) Dennis and 'H.'rhodofe11c11s (Fr.) Z.S. 
Bi, havi ng the same genome size, differ only in the relative D 1A content of their uni­
nucleate spores (IC and 2C, respectively) and in pore width (Weber, 1992). h can be 
speculated that in such case polyploidy will repeatedly confirm taxonomically de-
cribed speciation, as suggested by Bresin ky & Wiumann-Bresin. ky ( 1995) for 

Boletales. 

CONCLUSIONS 

Within the true fungi, species of Neouie((a serve as excellent objects for cytogenetic 
investigations due to their extraordinarily large nuclear DNA content and low cell auto­
fluorescence. Neouie((a vivida and N. rutilans were found to have genomes of approx­
imately 750 Mb and 530 Mb, respectively. 

Neo11ie((a n11ila11s is 1he first ascomycete in which heteroploidy of spores ha been 
di covered. Probably different levels of endopolyploidy in its spores account for the 
large variability of spore ornamentation within one specimen. 

Giant mitochondria were found in the ascus, indicating intensive aerobic respiration 
and energy generation for metabolic activity associated with meiospore formation. II 
is demonstra1ed in flowering plants that the number of plastids ultimately produced 
per cell is a func tion of the level of endopolyploidy (Butterfass. 1967. 1973). The con­
verse idea is that nuclear D A replication is regulated by pla tids, as appears to be 
the ca e with Chlamydommws Ehrenberg (Blamirc ct al., 1974). This problem needs 
further research in fungi. 

The Neorie((a-type pauern of karyogamy is in principle maximally economical. All 
nuclei of ascogenous hyphae. except for the nuclei in the initial, i.e. penultimate cells, 
have the potential to be used in karyogamy for production of zygotes. In this case. all 
replicated DNA in ascogenous hyphae can eventually be used for spore production. 
However. there are two alternatives allowing regulation of spore production: formation 
of asci one after another. or fom1ation of new croziers. i.e. new branches (instead of 
asci), for si multaneous production of a large number of a ci. It can be peculated that 
the first alternative is more frequent in species with small primitive ascomata, while 
the second alternative occurs in pecies with large. more differentiated a comata. How­
ever. this argument requires further study. 
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About 40 collections of Pse11dobaeospora ,pccies from all over Europe have been 
studied. A key is pre ·cnted 10 the I 3 species recognised and two provisionally 
defined ones. Latin diagnoses of ,ix new species. one new variety and one new 
forma arc given. 

Pan one of this paper contains an introduction. a key to the taxa studied and 
Latin diagno,c, of the new taxa. Pan two will contain the description of the genus. 
full descriptions and figures of all taxa treated. and discussions. 

After the urprising discovery (Bas. 1995) that the only two collections of Pseudo­
baeospora Singer available from the Netherlands differed considerably from each other 
and from the only two species of Pseudobaeospora known from Europe at that time, 
viz. P. pillodii (Quel.) Wasser and P. oligophylla (Singer) Singer, it became a matter 
of great interest to discover the real identity of Pseudohaeospora collections recorded 
in the literature. Requests 10 a number of colleagues for materi al resulted in a set of 
about 40 collections. mostly filed as P. pillodii. sometimes as P. oligophyl/a, Pse11do­
bneospora spec. or Collybia spec. All these collections have been thoroughly analysed 
and the outcome of these studies was rather surprising. It appeared to be possible to 
distinguish in Europe 13 to 15 different species. A number of characters that were 
rather neglected hitheno. such as structure of the pileipellis. colour reactions in KOH 
and the presence of very distinct cheilocystidia in several species, turned out to be a 
great help i n clearing up the taxonomic situation in the genus. 

NOTES ON SOME CHARACTERS 

Macroscopic characters 
As only two collections of European Pse11dobaeospora species could be studied in 

fre h condition. nearly all the descriptions of macroscopic characters of the taxa in 
this paper are based on field notes (often i ncomplete) by the collectors. colour slides 
if available. and drawings. In some cases tJ1e size of the basidiocarps had to be estimated 
from the size of dried specimens. Defining the colours is a special problem, since hardly 
any references to colour codes are available. and notations like purplish. violaceous. 
and l ilacinous seem to have been used rather indiscriminately. More precise colour 
notations are badly needed. 
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Spores 
It is a generic character of Psc11dobaeospora that the spores become thick-walled 

and dextrinoid. But it is insufficiently stressed in literature that th is thickening of the 
spore wall takes place after the spores have been shed. This is the reason why one 
usually finds only a very limited amount of thick-walled spores among the thin-walled 
pores on a fragment of a lamella. often not more than 1- 10% (although occa~innally 

much higher). I lowever. on the apex of the stipe and on the pilcipellis only thick-walled 
s pores are fou nd. The author considers only these pores fully mature. Therefore the 
spore sizes given in this paper always refer to the th ick-walled spore only. 'otations 
liker 40/4 J indicate the number of spore), measured and the number of collection~ from 
which these were taken. 

Sclerified basidia 
Thick-walled browni h basidia occur frequently. but in strongly varying numbers. 

Their ab cnce or frequency . eem to have little or no differentiating value. 

Pi/eipl'llis structure 
The pilcipelli is u ually a cut is. But often its cell!. arc so trongly innatcd that the 

pi le ipellis seems to be pseudoparenchymatic. Careful examination of radial section 
and ·scalps· shows that in these case. the intlated cells are arranged in radial or. more 
rarely. irregularly disposed chains. In the newly de cribed species P. cell11lo<len11a. 
however. the pileipellis consi ts of erect inflated cells. forming a omewhat irregular 
hymenidcrm. which looks strictly round-celled when ccn from above. 

Sometimes the pileipell i i made up of two layers: the upper layer. the suprapcllis. 
composed of relatively narrow hyphae: the lower layer. the subpell is. composed of 
chains of inflated cell . In some cases the suprapelli is very thin. 

Ca11locys1idia 
Al leas1 a1 the apex of 1he tipe. cauloey. tidia are always pre ent. varying in shape 

from nJiform 10 bro:uJJy cJ1wn1e. Tbr.y sc-em 10 n,1ve Ji11Je ding,-1os1k 11Ylue. 

IC,®-,{e,4ffiWM..,, 
There is in Pse1ulobaem1Jorc1 a surprising range of colour reactions when fragments 

arc placed in a drop of 5% KOH . It has to be s1ressed here that except in P. pyrifera. 
only fragment of dried material have been te 1ed. This mean that in fresh material 
the colour change may be different. In fre~h material of P. pyrifem the reaction wa 
merely tronger (L. Krieglsteincr. in lit!.). 

Because of 1he small basidiocarp and the often scanty collections. Lhe KOH-test 
has usually been tried only on the pileipellis. although there are indication~ that the 
reaction may be differe,11 in other parts of the basidiocarps. as for example in the context 
of the stipe in P. pyrifera and P. ja111011ii. Fragments placed in KOH should be s1udied 
immediately. because in one specie . P. dicl,roa. a deep red pigment in the pileipellis 
very oon stan 10 di appear in mall clouds. after which the cells of thc pilcipellis 
become green. 
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Cla111p-co1111ectio11s 
Most specie of Pseudobaeospora po scss clamp-connections. which arc usually 

ca y 10 find in the various tissues. When they seem 10 be absent , it is necessary to 
check the base of the basidia. as in P. Jriesfa11dica Bas they appear 10 be restricted 10 

the ba c of the basidia and the subhymenium. 

KEY TO TH E SPECIES OF PSEUDOBAEOSPORA IN EUROPE 

Spore si1,es refer 10 thick-walled spores only. KOH reactions have been tested on dried material. 

I . Pilcus whitish 10 greyi h-whiti h. pale buff or pale yellowish buff. (When pileus 
pale silvery browni h g rey. see also P. arge111et1 at 14.) 
2. Basidiocarps very mall (pileus 2- 8 mm; stipe 14-30 x 0. 1-0.6(-1.0) mm. 

Pileipellis consisting of loosely arranged radial chains of (5-) 10-32(-37) µm 
wide cells: suprapellis lacking ............... P. albidufa Ba , spec. nov. 

2. Basidioc,1rps usually somewhat larger and more sturdy (pilcus 7-15 mm: stipe 
0.5- 2 mm wide). Pileipellis with a distinct suprapellis o f narrower hyphae or 
pi leus context with a tran pare nt layer of narrow hyphae. 
3. Lamcllac crowded (L = ± 30). strongly interveno e and frequently anas­

tomos ing. Ba c of tipc with orange-yellow rhizoids. Lower part of pileu 
context transpare nt. made up o f 2.5- 6.0 µm wide. agglutinate hyphac. 
Suprapcllis not or hardly differentiated ........ P. bavaritie. no m. prov. 

3. Lamcllae moderate ly crowded (L = 19- 24). not or weakly interveno c. Ba c 
of stipc wi th whitish rhizoids or merely whitish tomentose. No transparent 
layer in pileus context present. Suprapellis thin but distinct. consisting of 
3.0- 7.0 µm wide hyphae. over a subpellis of broader-celled hyphae up 10 

15(- 18) µm wide ................... P. pc111lochroma Bas, spec. nov. 
I. Pileus purple-blue, violaceous. lilacinous. or brown. grey-brown or grey with or 

without ueh tinges. 
4. Pileipelli discolouring red. blue. green or yellow-green in 5% KOH. 

5. Pileipell is with a very conspicuous. rapidly dissolving, red pigment in KOH 
(at first forming clouds) and afterwards with yellow-green cell walls. 
6. Chcilocystidia absent or very rare 

P. dichroa Ba , spec. nov. , forma dichroa 
6. Chei locystidia present and abundant 

P. dichroa forma cystidiara Bas, f. nov. 
5. Pileipelli in KOH not emitting a deep red pigment. 

7. Pilcipellis turning g reenish blue in KOH . Cheilocystidia absent. Spores 
4.4-6.4 x 3.3- 4.4 ~im .......... P. pallidifolia Bas. Gcnnari & Robich 

7. Pileipelli turning blue-g reen to brownish green in KOH. Chcilocystidia 
abundant. predominantly broadly clavate. Spores 2.8-3.7 x 2.6-3.5 µm 

I~ pyrifera Bas & L.G. Krieglst. 
4. Pileipellis not discolouring or becoming pale yellowi h. yellowish-browni h. 

reddish-brownish or greyish-greenish in KOH. 
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8. Cheilocystidia conspicuous and abundant. 
9. Lamellae cream to pale brownish. Cheilocystidia mainly narrowly lage­

niform. Slender pileocystidia scattered to abundant. pa11icularly at centre 
of pilcus. In KO H with small reddish bodie on caulocystidia, often also 
on pileipell is. 
10. Pileipellis with a thin suprapellis of 1.5- 7.0(- 10) µm wide hyphae 

P. lag1111c11laris Bas. spec. nov .. var. lag1111c11laris 
10. Pileipell is without a suprapell is 

P. lag1111c11laris var. denudara Bas. var. nov. 
9. Lamellae violaccous to lilacinous, later brownish pink. Cheilocystidia 

usually clavate. Slender pilcocystidia absent. but sometimes suprapcllis 
with some tcnninal clavate cells. In KOH no reddish bodie on caulo­
cystidia. 
11. Cheilocystidia mainly broadly clavate. 10- 30 x 4.0- 13 µm. Pilei­

pellis made up of loosely arranged chains of inflated cells, I 0- 35 x 
6.0- 17 µm . Context of stipc in KOH reddish brown with greeni h 
yellowish tinge . . . . . . . . . . . . . . P. pyrifera Bas & L. G. Krieglst. 

11 . Cheilocystidia mainly s lenderly clavate. but also broadly cylindrical 
and versiform. 15- 43 x 4.0-9.5 µm. Pileipcll is consisting of a 
suprapellis of 5.0- 7.5 µm wide hyphae with some terminal clavate 
cells and a broad-celled subpelli )) with chains of up 10 22 µm wide 
cell . Context of stipe green in KOH 

P. jamonii Ba . Lall i & Lonati 
8. Cheilocystidia absent or rare and inconspicuous. 

12. Pi lei pell is intermediate between a hymeniderm and an irregular epithe­
lium, strictly round-celled when seen from above. Basidiocarps very 
small; pileus 1-4.5 mm, purple to greyish-vinaceou 

P. cel/uloderma Bas, pee. nov. 
12. Pi lei pell is not a hymeniderm, nor an epithelium: if composed of inflated 

cells, then these in radial chains or irregularly disposed. 
13. Clamp-connec1ions present. but sometimes only at basidia and in 

subhymenium. 
14. Pileipcllis consisting of rather broad. more or less cylindrical 

hyphae of 5.5-12.5(-15) µm wide. Spores subglobose. 3.5- 4.8 
x 3.1- 4.5 µm, average Q = 1.10- 1.15 . ...... P. argemea Ba 

14. Pileipellis made up of broad-celled. 4.0- 20 µm wide hyphae or 
of a suprapell is of narrow hyphae over a broad-celled ubpellis. 
15. Spores globose to ubglobose. 3.6- 4.5 x 3.2- 4.3 µm. Q = 

1.00-1.15, average Q = 1.1 O. Basidiocarp very mall: pi leus 
2- 8 mm in diameter. rather pale, li lacinous or pinkish grey 

P. subglobispora. nom. prov. 
15. Spores broadly ell ipsoid to e llip oid, average Q = 1.25- 1.40. 

Ba idiocarps less small ; pileus 8-16(- 20) mm in diameter 
and usually darker violaceous to dark violaceous grey or 
violaceous brown. 
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16.Spores 3.5- 3.9 x 2.6- 3.2 µm. Q = 1.20- 1.40, average 
Q = 1.30. Pileipellis consisting of a thjn suprapcllis of 2.0-
4.5(- 6.0) µm wide hyphae over a broad-celled subpellis. 
Lamellae crowded (L = 26-32), dark violaccous grey 

P.frieslandica Bas 
16. Spores up to 5 or 6.5 µm long. Pilcipellis without a supra­

pellis of narrower hyphae. Lamellae less crowded (L = 
8-22), violet or whitish 10 cream. 
17. Lamellae violet. Spores 3.6- 4.9(- 6.2) x 2.6-3.8 µm: 

average Q = 1.25- 1.30 
P. ellipricospora Bas, spec. nov. 

17. Lamellae whitish to pinkish cream. Spores 4.4-6.4 x 

3.3-4.4 µm; average Q = 1.30- 1.40 
P. pal/idifolia Bas, Gcnnari & Robich 

13. Clamp-connections absent. also from ba idia. Basidiocarps very 
small to small. very s lender. Pileus purple or violaccous grey 10 lilac­
brown, with usually broad paler 10 whitish margin. Lamellae and 
stipe ± concolorous. Spores 3.4- 4.5 x 2.8- 3.5 µm, average Q = 1.15-
1.30. 
18. Pileipellis with abundant. cystidioid. repent 10 ascending, ter-

minal elements ............... ......... P. oligophylla Singer 
18. Pileipellis without abundant. cystidioid. repent to ascending, 

terminal elements .................. P. pil/odii (Quel.) Wasser 

LATIN DESCRIPTIONS 

Pseudobaeospora albidula Bas, spec. nov. 

Pilcus 2-8 mm latus. ini1io hcmisphcricus. demum conico-convc11us vet ob1usc conicus. pos­
tremo e11pansu,. albu, vet gri,co-albidus vet pallidc bubalinus. ceniro aliquante fuscans. (sub) 
conctatus. Lamellac subdistantes (L = 11-17: I= 0- 1 ). adna1ac vcl vnldc cmarginatae. initio cremeo­
albidus. pos1ca pallide bubalinae vel pallide navidae. Stipes 14- 30 x 0.1- 0 .6(-1.0) mm. ini1io 
albidus vet grisco-albidus. postca pallidc ochrnceo-bubalinus. nocculosus vet sericeus, apice 
granulo-Oocculosus. basi demum brunneolu,. spar.c lanoso-subs1rigosus. 

Sporae 160/6] 3.4-4.3(-4.5) x (2.6 - )2.9- 3.5(- 3.7) µm. Q = 1.05-1.35. medium Q = 1.15-
1.20. subglobosac vcl cllip~oideac. initio 1enuiter runicatae et inamyloidcac. dcmum era~ tunicatac 
ct dextrinoidcae. Basidia 4-sporigera. Chei locystidia nulls. Pileipellis ope KOH 5% incolorata, ex 
cateniscellularum 10- 65(- 90) x (5- ) 10 - 32(- 37) µm. r.idialibus composita. intcrdum cum cellulis 
apicalibus cystidioideis. auenuatis vet subutriformibus ve t lagenifom1ibus. Fibulae pracscntcs. 

Ho\o\ypus hie dcsiim\\us: ·Eniland. Su«cy. Mic\.leham Downs, 30.V\\ .1988. A. Henrici (K(M) 
1031)(K).' 

Etymology: albidulus = whitish. 

Addi1ional collections examined: England (3). Germany ( I). The Netherlands ( I). 

Pseudobaeospora celluloderma Bas, spec. ,wv. 

Pileus 1- 4.5 mm latus. primo convexu~ vet conico-eonvexus. de mum plano-convcxus. purpureus 
vet rubro-violaceus. interdum griseo-vinaceus. 1ranslucido-s1ria1us. pallesccns. Lamellae (sub)dis-
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1an1es (L = 7-9(-11 ): I = 0-1 (-3)). adn:uae vel emargina1ae, concolora1ac. S1ipes 11 -35 x 0. 1-0.8 
mm. concoloru~. apice albo-nocculo~us. b:isi coactatus vcl sublana1us. 

Spornc [64/6] (3.0-)3.5-4.4 x 2.6-3.5 µm. Q = ( 1.10-) 1.15- 1.40(-1.55). medium Q = (1.20-) 
1.25- 1.35, subglobosae vel c llip~oidcae. initio 1cnui1er tun icai:ie c1 inarnyloidcac. dcmum craso;e 
1unica1:1c c1 dcx1rinoidcac. Ba idia 4-sporigcra. Chcilocys1idia null a. Pileipellis hymenidcrmoidca. 
e x cclluli s erec1is. (6- ) I 0 -38 x 6-29 ~un. ()me) clava1is vel subglobosis consian~. ope KOH 5% 
pallide brunnea vel pallide gri sca. Fibulae praesentes. 

Holo1ypus hie dcsignalu~: ·England. Surrey. Mickleham Downs. 19. VJ. I 99 1. A. He11rici ( K{M) 
17188)(K).' 

Etymology: cellula = small cell: dcm1a = s kin. 

Additional collec1ions examined: England (2). Finland (I). Germany (2). Sweden ( I). 

Pseudobaeospora dichroa Bas. spec. 11oi•., forma dichroa 

Pileus 10-30111111 lalUs, plano-conicus vel piano-convex us. in1crdum s ubumbona1us. purpurco­
brunneus vcl violaceo-1inc1us griseo-bn111 neu . margine opacus vel Jevi1er s1rintu~. iccu~. glabcllus 
vel scabrosulus. Larncllac aliquantum confcnae vel subdisiames ( L = 18-30). adanatae ve l ferc 
liberae. purpureo-brunncae vcl violaccae. Stipes 20-40 x (0.8-)1.5 - 2.0 mm. concoloratus. apice 
albo- vcl brunneolo-nocculosus. ba i albo-coac1atu~. 

Sporae (45/41 3.0-3.9(-4.3) x 2.7-3.5 µm. Q = l.05 - 1.30(- 1.55). medium Q = I. I Y l!l.20 
(- 1.25), subgloboi.ae vel late cllipsoideae. raroellipsoideae. initio tcnuiter 1unicataee1 inamyloidcac. 
de mum cra:.sc tunicatac et dex1rinoidcae. Ba idia 4-sporigcr.i. Cheilocys1idia null a vet infrcquentia. 
10- 45 x 3.5-9.0 µm. nngus1c clava1a (margo lamellarum omnino vel largi1er fcnilis). Pilcipcllis 
ope KO H 5% primo rubr:i. mox viridis. ex catcni s cellulnrum 34 -80 x 18-48 ~1. elonga1arurn. 
ellipsoiclearu111, vcl g.lobosarum .. irregulari1er disposi1is eompo:,ita: suprapellis tcnuis. ex hyphi; 
angu:,ti) in1erdum presens. Fibulae prnesente:,. 

l-lolotypus hie designmus: ·England. Hampshire. Butscr Hill. Queen Elizabelh Country Park. 
27. IX. 1992. T. Lmsoe 2906 ( K(M)20450) (K).' 

E1ymology: di = two: -chrous = coloured (referring 10 1he remarkable colour change of the 
pileipellis in KO H). 

Addi1ional collec1ion examined: England ( I ). 

Pseudobaeospora dichroa forma cystidiata B.is.forma 110v. 

A typo differens chci locystidiis 14-45 x 4 - 10(- 17) ).Un. versifom1ibus. abundantibos. 
Holotypus hie dc:.ign,Uu): ·England, Lancashire. Si lverdale. Waters lack Wood. 20.X.1984. L 

U1·em1ore 19184K. ( K(M) 8 105) ( K).' 

Additional collec1ion examined: England ( I). 

Pseudobaeospora ellipticospora Bas. spec. 110v. 

Pilcus plus minusve 8-15 mm lalU~. ob1use conicu, vet plano-eonicus. demum plano•concavus 
er umbonatus. non-stria1us. violaceus vel lilacinus. siccus. adprcs~o-coacw<. I .amcllac crn:,rginatac 
ve\ \\\letae, <fa,\?.\\\tS ve\ afai,ua\\\t t\'l\\knae. (L:. ({I-W,-\1(- \())'. \-=- <:\-1). t.C\\\t.C\\C\ta\a.e. s,,~., 
y,\'u,;,. 'n'i'i'nW.,',,~ :.1-'~1-s. \\.~-\ ~\'\'N\'\, \1~\)~\'i\~, '6~T,.\)'N\':>\\~\)':>\\)'-, t:tmtt>\m~1\\) .• t:6 up',tt:m'nrcnc 
albido -noccutosus. 

Sporae [38/2) 3.6- 4.9(- 6.2) x 2.6- 3.8( 4. 1) µm. Q = ( 1.1 0 - ) 1.1 5 - 1.50(-1.70). medium 
Q 1.25- 1.30. late ellipsoideae vel ell ipsoideae. ini1io tenuiter tunicatae e1 inamyloideae. demum 
crasse 1unica1ae ct dcxtrinoidcae. Ba idia 4-sporigcra. Cheilocystidia nulla. Pileipellis ope KOH 
5% pallide sordideque nava. ex catcni s cellularum 14- 87(- 200) x (4 - ) 18 - 34(-45) µm eomposi1n: 
suprapellis tcnuis. inconspicua. ex hyphis angu~1is sparsis pracscns vel ab ens. Fibulae pr:iesemes. 
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Holo1ypus hie dcsignatus: ·Switzerland. Engadin. Schuls. Prndclla. 30. VII 1.1 986. £. Horak 3341 
(Zf).' 

Etymology: cllipticus = ellipwid: sf)()m = ~pore (in con1ras1 10 the closely related P. .t11bglobispora 
incd.). 

Additional collection examined: Denmark ( I). 

Pscudobacospora la~uncularis Bas. spec. 11011 .. var. laguncularis 

Pilcu, 3.5-8 mm latus. primo con,·exu vcl lale conicus. dcmum plano-convexus vcl plano­
conicus. interdum (sub)umbon:uu,. purpureo-brunncus vel lilacino-argillaccus vet argillaccus. 
Lamcllac aliquantum confcnac (L = 20-25: I= 1-3(-7)).valdc cmarginatae vet libcrae. sordidc 
cremcac vet pallidc brunncac. Stipe, 12-25 x 0.4-1.6 mm. pallidc brunncus vcl lilacino-grisco­
brunncus. subfibrillosus. apice albido-focculosus vet pruinosus. 

Sporac [40/4 J (3.1-)3.3-4.0(-4.4) x 2.9-3.6(-4.3) µm. Q = 1.05 - 1.25(- 1.30). medium Q = 
1.10- 1.15. subglobosae vet lme ellipsoideae. ini1io tcnuitcr tunic:u:1c Cl in:unyloidcac. dcmum crasse 
1unica1ac cl dcx1rinoidcac. Basidia 4-sporigcra. Chcilocys1idia ( 12- )19- 49 x 2.5-8 µm. vulgo 
angu,te lagcniformia. m.inu, frequenter filifonnia. subcylindracea vet ve~iformia. Pileipcllis ope 
KOH 5% pallida. virido-brunnea vet navo-brunna. rJro navo tincla rubro-brunnca: ,uprapclli~ 
1cnuis. ex hyphis 1.5-7(-10) lati~. repcmibus constituia. cum pilcocystidiis infrcqucntibus vet 
abundantibus. anguslc l;1gcniformibu, vet ~ubcylindricis: subpclli~ ex catenis ccllularum 12- 55 x 
8 - 30 µm composita. Fibulae praesentes. 

Holotypu, hie dcsignatus: 'England, Lanca.~hire, Silverdale. Gail Barrows. 8.X.199 1. J.C. Leedal 
(K(M)8 l 07) ( K) .. 

E1ymology: laguncula = small botllc: -ari~ = provided wi1h. 

Addi1ional collection~ examined: Germany (2). France ( I). England (I). 

Pscudobae-0spora laguocularis var. dcnudata Bas. var. 110v. 

A 1ypo differen, suprapclli~ dis1i1u1a. 
Holo1ypus hie designatus: ·France. Billi~mc. Sa~oie. 25.X.1998. P.A. More1111 (herb. Moreau. 

PAM 98102501 ).' 

Known only from 1hc 1ypc locality in France. 

Pseudobacospora paulochroma Bas, spec. 110v. 

Pikus 6-10 mm latus. convexus vet conico-convcxu,. albidus. centro pallidc bubalinu~. sub 
lcn1c lcvi1cr coac1atus. Lamcllae aliquante confenae (L = 19-24: I= 1- 3). valde emargina1ac vcl 
libcrae. cremeae. demum subvcntricosac. Stipe~ 11-15 x 0.7- 1 mm. pallidc brunneo-bubalinus. 
apicc ,ubflocculosus. basi eoac1a1u,. 

Sporac 120/1 J 3.8-4.5 x 2.9-3.5(-3.8) µm. Q = ( I.I 0 - ) 1.20- 1.35. medium Q = 1.25. late 
ellipsoideac vet cllip~oidcae. initio 1cnui1er tunieatac Cl inamyloidene. demurn cras~e 1unic:11ae et 
dex1rinoideae. B:bidia 4-sporigera. Cheilocy~1idia nulla. Pileipellis ope KOH 5% pallidc flavo­
brunnca: suprapcllis 1enuis ex hyphis 3- 7 µm la1is constitua: subpell is ex cellulis catcnulatis ad 
15(-18) µm latis eons1ans. Fibulae pracsentes. 

Holo1ypus hie dcsignatus: ·Denmark. Ju1land. Molsbcrg. 23.IX.1979. C. Bas 7516 (L).' 
Etymology: paulo = ,omewhal: -chromus = coloured. 

Known only from lhe type local ity in Denmark. 
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INSUFFICIENTLY KNOWN TAXA 

Pseudobaeospora bavariae, nom. prov. 
Based on one single basidiocarp with intervenose. anastomosing lamellae and a yellow 
base of the Stipe. It may be abnormal. 

Pseudobaeospora subglobispora, 110111. prov. 
Three collections, two from Germany and one from England key out here. but there is 
insufficient and somewhat conflicting information, particularly about the colours of 
the basidiocarps. 

REFERENCES TO ORIGINAL DESCRIPTIONS OF EUROPEA TAXA 
OF PSEUDOBAEOSPORA PUBLISHED ELSEWHERE 

Pseudobaeospora arge11tea Bas, Fl. agar. neerl. 3 ( 1995) 133, fig.134 (inval.); ex Bas. 
Persoonia 16 ( 1996) 255. 

Pseudobaeospora frieslandica Bas, FI. agar. neerl. 3 ( 1995) 134. fig. 135 (inval.): 
Peri;oonia 16 ( 1996) 225 (inval. ); ex Bas, Pe rsoonia 17 ( 1998) 140. 

Pseudo/,a cosporajamunii Bas, Lalli & Lonati. M icol. Vegetal. Medi ter. 17 (2002) (in 
print). 

Pseudobaeospora oligophylla1 (Singer) Singer, Li lloa 22 (' 1949') ( 195 1) 438 : Baeo­
spora oligophylla Singer. Rev. Mycol. 3 ( 1938) 194. 

Pseudobaeospora pallidifolia Bas, Gennari & Robich. Riv. Micol. 40 (3) ( 1997) 196. 
col. pl.. fig. 

Pseudobaeospora pillodii2 (Quel.) Wasser, Fl. Fung. RSS Ucrainicae. Bas. Agar. ( 1980) 
220. Collybia pillodii Que!., C. R. Ass. Franc. Av. Sci. (Champ. Jura Vosges, uppl. 
17) 18 ( 1890)509. 

Pseudobaeospora pyrifera Bas & L.G. Krieglst., z. Mykol. 64 ( 1998) 204. figs. l -5. 
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I) Type not seen. lnterpremion in key based on Singer's diagnosis. in particular on hb description 
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e.g. Horak ( 1968) and KUhner in Kuhner & Romagncsi ( 1954). (Material nnnlyscd from Gcnnany. 
Russia (Siberia). and Swi11erland.) 
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STUDIES ON FOLUCOLOUS FUNGI VI 

V.B. H0SAG0UDAR 

Microbiology Division. Tropica l Botanic Garden and Research Institute, Palode 695 562. 
Thiruvananthapuram. Kerala, India 

An account is given of three foliicolous fungi from lndia. Two new speci~. vit. 
Cfos1erospori11m cyperaceorum and Que.Ttieriello grewiae are described. Dysrhy11-
chis 1111cina1a fonns a new generic and )peci lic record to India and is rcponcd o n 
an endemic host. 

I. Clastcrosporium cyperacearum Hosag .. spec. 110v. - Fig. I 

Coloniac hypophyllac. den ae. anthracinac. ad IO mm diam .. conflucmcs. ponionio supra corres­
pondionis pallide. Hyphae rectac vel anfrac111ac. cinnamomcae, irregularitcr rnmosac. ccllulae. 5-
7 µrn crJss;1c. Apprcssoria latcralia. irrcgularitcr dispersa. ovata. globosa. unicellula. stipitata vel 
ses~ il ia. irregulariter sublobata vcl lobata. 16- 20 x 8- 16 µm. Setac mycelialcs numerosac. dense 
dispen.ae. simpliccs. rcctac vcl curvulac. obtusae vel acutae ad apicem. pallid brunneae vel brunneae. 
ad 400 µm longae. Conidiophora Jateralis oriunda. ascendom. intcgra. uniccllula. fusca. 19- 32 x 
4- 7 µm . Conidia 1cm1inalia. simpliccs. solitaria, reeta. obclavata, attenuata ad supeme ct late 
rotundata ad apicem. truncata ad basim, I 15- 164 µm longa: 4-6 µm erassa ad apiccm. 13-16 µm 
cr:.is~a ad ~ubba,im. 5-8 µm crassa ad basim. ad 8-septatae. raro leniter eonstrictae ad sepwe. tunica 

glabra. Ad folia Sclerio sp. (Cyperaceae). 
Holotypus: India. Kerala. Kombe. Pcppara and Neyyar Wildlife Sanctuarie~. Thiruvanantha­

puram. 19 Feb. 1977. V. 8 . Hosago11dar (HCIO 43980: TBGT 4691. isolype). 

Colonies hypophyllous. dense. carbonaceous black. up to IO mm in diam., confluent, 
inducing yellowing of the corresponding upper surface or the leaf. Hyphae straight to 
crooked. cinnamon brown, irregularly branched, cells 5- 7 µm wide. Apprcssoria late­
ral. irregularly sca11cred. ovate, globose, unicellular. stipitate to sessile, irregularly 
sublobate to lobate, 16- 20 x 8- 16 J.UTI . Mycclial setae numerous, densely scanered, 
simple. straight to curved. obtuse to acute, pale brown to brown, up to 400 µm long. 
Conidiophores borne laterally, ascending. entire, unicellular, dark brown, 19- 32 x 
4 - 7 µm. Conidia borne as blown-out ends. terminal. si mple, solitary, straight, 
obclavate. tapering towards apex and broadly rounded at the tip, truncate at the base. 
115- 164 µm long; 4 - 6 ~un broad at the tip, 13 - 16 µm broad at the broadest part, 5-8 
J.Un broad at the base. up 10 8-septate, rarely constricted at the septa, wall smooth. 

Clasterospori11111 cyperacearum is similar 10 C. carici11u111 Schw. and C.jlagella111m 
Syd. in having smooth walled eonidia (Ellis, 1958, 1971 ). The new species differs 
from C. caricinum Schw. in having unicellular conidiophores. It also differs from C. 
jlagellatum Syd. in having sublobate to deeply lobate appressoria and smaller conidia. 
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Fig. 1. Clllsterolporit1111 cyperacear11111. a. Apprcssorium; b. conidiophorcs: c. conidia; d. scrac. 
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2. Oysrhynchis uncinata (Syd.) Arx in E. MUiier & Arx 

Dysrlry11clris 1111ci11a,a (Syd .) Arx in E. Muller & Arx. Beilr. Kryp1ogamenflora dcr Schwciz 2 
( 1962)191. 

8al/ady11a 1111ci11aw Syd .. Ann. Mycol. 12 ( 1914) 546. 
Melioli11ella 1111ci11aw (Syd.) Han~f .. Sydowia 9 ( 1955) 85. 
K11sa11obo1rys bamb11sae I lino & Katum .. Bull. Yamagu1i Univ. 5 (1954) 218. 
Nenballadyna lmtleri Bocdijn. Pcrsoonin I ( 1961) 398. 

Colonies hypophyllou . dense. running parallel along the veins. up to 3 mm long 
and I mm broad. confluent and covering larger leaf areas. Hyphae straight to crooked, 
branching irregular al acute angles. loosely to closely reticulate. cells 11- 15 x 4 - 7 
µm. Appressoria absent. Mycelial setae numerous. carbonaceous black. septa not vis­
ible . simple, straight. nexuous. uncinate to arcuate. obtuse to broadly rounded at the 
apex. up to 140 µm long. Perithecia slightly stipitate. globose. ovate, ostio late . 32- 44 
µm in diam.: asci visible in mature perithecia. I or 2 in number . ovate to globose. 
octosporous. 35- 45 µmin diam.: ascospores conglobatc. oblong. brown. I- cptate, 
con tricted at the septum. broadly rounded at both ends. 25-28 x 11 - 13 µm, wall 

mooth in young ascospores but di tinctly echinulate in germinating ascospores, 
germinate by producing germ tube. 

Mt11erit1/ e.w111i11e,I. lNOIA: Anay.ir. Peppara and eyyar Wildlife Sanctuary. TI1iruvanan1ha­
puram. Kera la. 20 March 1997. on leave~ of Oclrlandra 1ra1•a11corica Benlh. ex Gamble (Poaceae). 
V. 8. Hnsagrmdar (HCIO 43966. T BGT 470). 

The present collection differs slightly from earlier records by having shorter mycelial 
setae and echinulate germinating a cospores. So far Dysrhynchis 1111ci11ara (Syd.) Arx 
wa known from the Philippines. occurring on Schi:,osracl1y11111 sp .. Bambusa sp., and 
Gigamochloa sp. (Muller & Arx. 1962). A new generic and specific record for India is 
therefore described here. occurring on an endemic plant (compare Bilgrami et al. , 1991 ). 

3. Questieriella grewiae Ho. ag. & C. K. Bij u, spec. 11011. - Fig 2 

Coloniac amphigcnac. formans surroundibus iMulac. nigrac. dcnsac. ad 5 111111 diam .. raro con­
nucmc,. Hyphac rectac. ~ubrccJae. Oexuosac vel anfractuac. altcmalc vel opposite acutcquc r.1mosac. 
laxc rc1icula1ac, ccllulac 25- 32 x 4 - 7 µm. Apprcssoria al1erna1a. unila1crali:1. dispcr,a. hcmi­
spherica, integra. 9 - 12 x 9 - 10 µm. Conidiophora producentis lateral is. macronemata, mononema1a. 
simpl ice~ vel raro ramosa. 0-1-septata. 16-32 x 4-7 µm : cellulae conidiogenae 1erminaliae. cylin­
draccac. pallid lutcac. 15- 17 x 4 - 7 µm . Conidia cllipsoidca. falca1a. 3-scp1a1a. lcnitcr cons1ricta. 
ccllulac termin.il is acuiac cl late ro1unda1ac. pallidae. cc llulae ccntralis dense brunncac. conidia 
40-48 x 11 - 13 µm. Ad folia Grewia sp.(lilaceae). 

Holotypus: India. Manna van Shola. near Munnar. ldukki . Kem la. I I May 1999. C. K. 8ij11. (HCIO 
43972: TBGT 482. iso1ypus). 

Colonies amphigenous. often forming round. i olated patches. up to 5 mm in diam .. 
rarely connuent. Hyphae straight. substraight. nexuous to crooked. branching alternate 
to opposite at acute angles. loosely reticulate, cells 25-32 x 4-7 µm. Appressoria alter­
nate to unilateral. cane red. hemispherical. entire. 9-12 x 9- 10 µrn. Conidiophores 
produced lateral to the hyphac, macronematous, mononematous. simple to rarely 
branched, 0- or I-septate, 16-32 x 4-7 µm : conidiogenous cells terminal. cylindrical. 
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Fig. 2. Questieriel/a grewiae. a. Apprcssoria1c mycclium: b. conidiophores: c. conidia. 

pale yellow, 15- 17 x 4 - 7 µm. Conidia ellipsoidal. falcate. 3-seplate. slightly constricted 
at the septa. terminal cells acute and broadly rounded. pale, middle cells deep brown, 
conidia 40-48 x 11- 13 µm. 

This is the fi rst record or the genus Questieriella on members of the family Tiliaceae 
(Hughes. 1987). 
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BOOK REVIEWS 

P. M. Kirk. P. F. Cannon. J.C. David & J. A. Stalpers (ed .). Ainsworth and Bisby ·s Dic­
tio,wry of the Fungi. 9th Edition. (CABI Publishing. Wallingford, Oxon OX IO 8DE. 
United Kingdom. 200 I.) Pp. 624. 41 text-figs. Price:£ 49.95. 

The ninlh edi1ion of thi world-famous mycologist's handbook is substantially expand­
ed when compared wi1h the former editions. The current edi1ion compri cs more than 
20,000 entries of generic names, mycological terms, mycotoxins and metabolites. as 
well as diagno es of familie • orders and higher categories of fungi. The list of generic 
names and term used in mycological literature is very ex ten ivc and (almost) complete. 
For each genus the au1hor is cited. followed by data of publication. current status. sy -
tematic position. estimated number of species. and references 10 literature. Mycological 
terms are explained. when necessary with a figure. Bibliographic data are given for 
many famous mycologi sts. New in this edi tion is a refined nnd up-to-date classification 
of fungi, renecting new insights generated by molecular re earch. Anamorphic taxa 
arc now fully intcgra1cd i n this sys1em. The synopsis greatl y facili1a1es the user 10 find 
the exac1 taxonomic posi1ion of 1he groups he is interested in. T hi impressive piece 
of work, the result of a long-las1ing coopera1ion of many specialis1s. is firmly bound 
in hard cover. It should 0 01 be missed on any mycologis1's bookshelf. 

S. H.J.J. Louwhoff & J . A. Elix. Hypotrachyna ( Parmeliaceae) and allied genera in 
Papua New Guinea. (Bibliotheca Lichenologica 81. J. Cramer in der Gebriider Bom­
traeger Verlag buchhandlung. Johannesstr. 3A. D-70176 Stuttgart. 2002). Pp. 149. 
numerous black-and-white photographs and distributions maps. Price: unknown. 

This books give an accounl of the lichen genus Hypotrachyna (A scomyce1es. Parme­
liaceae) in Papua New Guinea. This genus, which has a pan-lropical mon1ane di tribu­
tion. with emphasis on South America. counts after revision 39 species in the area 
concerned. Five species are described as new. and ix species represcm new records 
for Papua New Guinea. After a shon introduction. a survey is given of the morphology 
and interspecific variation within 1he genus. including also chemical characters. The 
taxonomic pan comprises a key to the species and full descrip1ions of 1he accepted 
species. i nclusive nomcnclator and data on ecology and distribution. Often black-and­
white photographs and/or distribution maps arc provided. The book conclude wi th 
an extensive list of references. This monograph adds substantially to the knowledge 
of the lichen n ora of 1his remote pan of the world. 
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LACTARIUS IGNIFLUUS (RUSSULACEAE), A NEW SPECIES 
FROM INDIA 

K.B. VRI DA. C. K. PRADEEP. S181 MATHEW & T.K. ABRAH AM 

Tropical Botanic Garden and Research Institute. Palode. Tl1iruvanan1hapurarn 695 562. 
Kerala. India 

Lactarius i,i11ij1111is. a new species in the Russulaccac is described and illustrated 
from Kerala. The combination of lignicolou:, habitat. bright :,carlct. veined basi­
diomcs. unchanging scarlet red latex and lack of sphaerocy1es in the hymenophor.il 
and pilcal trama charactcri7.c this new species. 

During a survey of the agaric flora o f Western Ghats. we collected a striking agaric 
with an unusually bright cap gro wing on the living dicoty ledonous herbs and hrub 
in one of the sacred groves of Kerala. Part o f the material was subsequently sent to 
Kew for identification. where Dr. D. N. Pegler determined it as a species o f Lactarius 
close to L. adhaerens Heim. originally de cribcd from Madagascar. Since tJ1c mate rial 
has shown to d iffer fro m the latter in several features . notably with regard to colour of 
latex, it is described below as a new species. The observations are based o n fresh speci­
me ns collected by the authors. Co lours in descriptions arc based on Kornerup & 
Wanschcr ( 1967). Microscopical observations are made from sections mounted in 5 % 
KOH and in Melzer's reagent. The specimens are depos ited at the Mycological Herba­
rium of the Microbiology Division, TBGRI (TBGT) and pan m the Royal Botanic 
Gardens. Kew (K). 

Lactarius igninuus Vrinda & C. K. Pradeep, spec. ,wv. - Figs. 1- 11 

P1lcus 5- 30 mm lams. conico-convexu:,, expansus. papillatus dcin applanatus ve l deprcssus. 
scarletinus. Lamellae decurrentes. subdis1an1e:,. :,;1lmoneac. Latex :,carletinus. irn rnutabilis. Stipes 
1.5-3 cm longus. 1-3 mm crassus, glaber. mycclio albido basale praeditus. 

Spor.ic 6-7.5 x 6-7.5 µm. globo~ac ad ~ubglobosac. :unyloidcnc. vcrrucis ct cristis ornate, reticu-
1:une. Acies lamellarum sterilis. Cystidia 27- 49.5 x 3-6 µm . hyalina. tcnuitunicata. Pscudocystidia 
33- 144 x 6- 10.5 µm. clavata vel fusiformia. Trama hymcnophor.iJis subrcgularis. Ccllulac cu1iculac 
pilci globosae vel subglobosae. 

Holotypus: India. Kera la state. lringolc sacred grove, I Oct. 1996. Vrindo 3624 (TBGT. isotypus 
K). 

Pilcus 5-30 mm diam .. convex, becoming applanate, always with an acute papillate 
umbo: surface ·scarlet ' (9A8), fad ing to 'pa tel red' or ·greyish red' (7 A5-886) when 
expo ed to rain. immediate ly turning bright scarlet when cut or bruised. dry. non-viscid, 
veined. wi th a non-separable cuticle: margin enti re. Lame llae decurrent. ·salmon' 
(6A4), 2-3 mm wide, ventrico e. ubdistant with lame llulae of3 leng ths, immediately 
turning bright scarlet when cut; edge concolorous wi t11 the s ides, e nt ire. Stipe 15- 30 
x 1- 3 mm. central. cylindrical. equal. fistulose: surface concolorous with pilcus, whitish 
below. hir~ute at the ba~e. with abundant aboned basidiomata arising from an extensive 
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Fig~ 1-8. u1f'l11ri11s ig11ijlm1:1 . - I. llabil x I: 2. basid,a: 3 ,pore,: 4. chcilOC)Stidia: 5. chc,lo­
macroc)~lidia: 6. pleurom:icroc)\lidia: 7. h)phac of the llpe hain.: . la11c1fcrou~ h)pha 8Jr = 
IOµm . 
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thick. while mycelial mat covering the woody substrate on which it grows. Annulus 
none. Odour pleasant. La1ex 'scarlet' (9A8) from the beginning. unchanging, watery. 
acrid 10 iaste, very irritating to the tongue. Context thin. up to 0.5 mm at centre. 
concolorous wi1h pileus. Spore print white. 

Spores 6 - 7.5 x 6- 7.5 µm, globo. e to subglobose (Q = 1.03: n = 50) hyal ine. with a 
strongly amyloid ornamentation composed of ridges. fine lines and verrucae forming 
a ~ubcomplele reticulum: hilar appendix 1.3-2.4 x 1.2- 1.8 ~un. hyaline. Basidia 30-
52.5 x 7.5-18 ).Ull . clavate, 4-spored. Lamella edge terile. marginal cells 27- 49.5 x 
3-6 ).Ull, vcrsiform, mo tly narrowly fusoid to lageniform. thin-walled, hyaline. Cheilo­
macrocystidia subclavate, 20-25 x 7-9 ).Ull, thin-walled. with dense granular content. 
Pleuromacrocystidia fai rly abundant. 33-144 x 6-10.5 ).Ull, clavate 10 fusiform with 
granular amorphous contents. Hymenophoral trama subregular with thin-walled sub­
parallel hyphae. 3- 12 ).Ull diam., non-gelatinized. lacking any sphaerocyte . Subhyme­
nium well-developed. composed of shon. cylindrical. multiseptate elements. Pileipellis 
an epi thelium 10 palisade. 25- 50 µm thick. composed of i odiametric to irregular cells 
of 9- 21 x 7 .5- 15 ).Ull. which are densely packed; terminal cylindrical clements scarse. 
1hin-walled, 16.5- 56 x 3- 6 ).Ull. intermixed with scattered dermatomacrocystidia 13.5-
30 x 4.5- 7.5 ~n. Context composed of radially arranged. interwoven, hyaline. thin­
walled hyphae of 1.5- 16.5 ).Ull d iam .. lacking phaerocytcs. Trama of stipe compo ed 
of den. ely packed. thin-walled, parallel hyphae. hyaline and non-gelatinized, occasion­
ally septate. Basal mycelial mat, stipe hairs and the aboned basidiomata are made up 
of compactly arranged. thick-walled. hyaline. non-septate. unbranched. parallel hyphae. 
1.5-3 ~11 diam. Caulocystidia absent. Lac1iferous hyphae rather common. All hyphae 
lacking clamp-connections. 

Habitat - Growing on living, s tanding stems of dicotyledonous herbs and hrub 
(members of Annonaceae and Piperaceae). in g roups occasionally scattered on soil at 
the base of these plants. 

Specimens examined. INDIA: Kera la ~talc. lringolc ,acrcd grove. I Oc1. 1996. Vri11da 3624 (holo­
type. TBGT: iso1ype K (M ) 47290): 16 Aug. 1994. f'radeep I 377: IS Aug. 1995. Pradu11 2441: 23 
Aug. lo/J7. Sibi 4080: 30 July 1999. Prndeep 4793; 9 Oct. 2000. />radeep 5213. 

u1crari11s ig11ifl1111s is characterized by a distinctive combination of features such 
as the small. acutely umbonate. reddi h. centrally stipitate basidiomes arising from an 
cxtcn.ive thick mycelium. covering the woody substrate on which it grows. globose 
10 ubglobose spores with a strongly amyloid. almost reticulate omamen1a1ion. sterile 
lamella edge. abundant pleuromacrocystidia and 1he total absence of sphaerocytes in 
the trama and context. Another characte ristic feature of the present taxon is its pilei­
pellis. which i an epithelium to palisade (Verbeken. 1998). Its tropical origin. lignicol­
ou habitat. the presence of thin-walled elements in the epicutis. the filamentous 
hymcnophoral trama lacking sphaerocytes. the nearly globo. e sporei. and the presence 
of p eudocystidia on the side of the lamellae are indicative of . ection Ve11olactari11s 
(R. Heim) Sing. Lactarius adhaerens R. Heim from Madagascar (Heim. 1938) seems 
to be related to L. ig11ij11111s in the hirsute nature of the Stipe ba e, ubglobo e pores 
and the epithelial pileipellis. Lacwrius ig11ifl1111s, however, d iffers from L adhaerens 
in the size. colour, and hape of the basid iomes, colour and taste of the exudation. size 
of the spores and the nature of basidia and cystidia. The lignicolou basidiomes invite 
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Fig~. 9- 11. lac1ari11s ig11ij71111s. - 9. Surface view of the pileipcllis; I 0 . epithe lial clements; 
11 . dcrmatomacrocystidia. Scale bar= IO ~un. 



Vrinda. Pradeep. Mathew & Abraham: lactari11~ ig11ij11m s. a new species fmm India 133 

comparison with 1he sec1ion Pa1111oidei (Singer. 1984). bul apart from 1he habi lat. 1hcrc 
arc no other significant similaritie between 1hem. The mos1 importanl macroscopic 
features dis1inguishing L ig11ij11111s are the bright scarlet, acu1ely umbonatc pilcus and 
its la1ex that is invariably bright scarle1. 
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BOOK REVIEWS 

D. Moore. M . M . 1auta. S.E. Evans & M . Rotheroe (eds.). F1111gaf co11servatio11. Issues 
and sol111io11s. (Cambridge Univer ity Press. The Edinburgh building. Cambridge 
CB2 2RU, UK . 200 I.) ISBN 0-52 1-80363-2. Pp. 262. everal text-fig . Price: £ 
65.- . 

Since mycologists have become aware of a significant decline of (macro)fungi in the 
last century due to environmen1al pollution and habitat de truction. conservation of 
fungi has become an import~rnl issue. It is not clear. however. whether conservation 
should be focused on the fungi themselves. the sites. the habitats or the hos1. This book 
deaL with the various a pects of fungal conservation in different parts of the world. It 
ha it origin in a Symposium organi ed by the British Mycological Society. comple­
mented by some invited papers to enhance the geographic coverage of the book. In 20 
chapters several subj ects are dealt with. varying from microfungus diversi ty in Kenya 
to management of forest fungi in the USA , from the effect of nature management on 
grassland fungi in the Netherlands to biodiversity action plans in the UK, from the 
threats of mushroom cultivation to biodiversity in China to strategics for conservation 
of fungi in Sicily. A general introduction and a discussion complete the book. The book 
docs not provide ready-made solutions for the conservation of fungi. but it does gi ve 
useful suggestions about how fungi can be included in conservation projects in a range 
of circumstances. A s such. the book is unique and recommended for all intere. ted in 
fungal con ervation. 

R. Watling, J.C. Frankland. A. M. Ain worth. & S. I aac. Tropical Mycology, vol. / , 
Macromycetes. (CABI Publishing. Walli ngford. Oxon OX 10 8DE. United Kingdom. 
2002.) Pp. 19 1. with black-and-white photographs and line-drawings. Price: £ 40. 

I n the past decades the interest in tropical mycology has greatly increased. in part as a 
result of cxtcn ive biodiversity as essmcnt and conservation programs. The current 
book is produced from papers presented at the British M ycological Society's sympo­
sium held in Liverpool in April 2000. It deals with contributions on taxonomy. ecology. 
biology. and economic po1ential of 1ropical M acromycete . Contributed papers deal 
with various topic • uch as ectomycorrhizal macrornycetes in neotropical oakwoods. 
rain forest in Africa and A sia; ba idiomycctcs of the Greater Anti Iles Project: brown­
and black-spored agarics of tropical M exico w ith particular reference to Gy11111opi/11s: 
taxonomy. ecology and biology of polypores in Indonesia and Taiwan: production of 
lignolytic enzymes by tropical higher fungi from Ecuador: laboratory studies with Le11-
cnagaricus and attine ants: conservation of mycodiversity in I ndia: mushroom collect­
ing in Tanzania and Hunan (Southern China) in connection with inherited wisdom and 
folklore of two dilferent cultures. and finally the developmental. physiological and 
environmental aspects of commercially grown mu hrooms in the tropic . Thi 
collection of papers renects up-to-date knowledge of this very important group of orga­
nisms in endangered habitats. 
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HYGROCYBE MONTEVERDAE 
A new species of subgenus Cuphophyllus (Agaricales) 

from the Canary Islands (Spain) 

A. BANARES• & E. AR OLDS2 

Hygmcybe 1111mte1·erdae. collected in monre-verde fore~, in lhe Canary I lands. is 
proposc<l a, a new ,pccic, belonging 10 ,ubgenus C11plwphyflw,. h s mos1 remark­
able charncter is the blackening lamellae after drying. being the sole ,pccie,, i1h 
this feature in the subgenus. 

The ·monte-verde' (Pru110-lo1ll'etalio a:oricae Oberd. ex Rivas Marl. et al.) of the 
Macarone~ian Archipelago (A<;ore~. Madeira and Canary Islands) is traditionally mis­
named ·/a11risilvo· (Rivas-Martinel et al.. 1993) because of its s imilarity with the 
tropical montane lauroid and subtropical-temperate fore t. It i a mediterrancan hard­
leaved forei.t with a great Ooristic diversity and predominance of trees. belonging to 
different plant families. with perennial, coriaceous and bright leaves similar to the 
leaves of laurel (la11r11.,). Its origin has been founded by the temperate- ubtropical 
paleonora extant at the end of the Teniary at Mediterranean riversides which dis­
appeared in the cour c of the plei tocene glaciations. This community survived on the 
islands as a plant relict of extraordinary singularity worldwide. 

Its pluviometrie regime is concentrated mainly in the coldest seasons. autumn and 
winter: the summer i more of arid character. The annual average precipitation is 600-
1.000 mm. It e tablishment between 300 and 1.000 m altitude at the northern slopes 
of the island is caused by the incidence of the humid Atlantic winds. ·atisios·, that 
support a pluviometric increa e along the year by the horizontal precipitation phenom­
enon. 

In Europe mo~t species of Hygrocybe arc found outside forests in old, poor grass­
lands. some in heathland and peat bogs (Arnolds. 1990). Some of these species arc 
aho occa~ionally and locally found in deciduous forests on moist. rather fcni lc and 
humous soils. In North-America most species of Hygrocybe. many of them conspecific 
with European pecies. are widespread in a variety of forest types (Hesler & Smith. 
1963). This ecological differentiation is not yet well-understood. On the Canary Islands 
permanent. old pastures arc almost absent. The ·monte-verde · constitute the exclusive 
habitat for Hygrocybe species in the Canary Islands. All 19 cited taxa for the Canary 
Islands have been collected as terrestrial aprotrophic elements in the ·monte-verde· 
as well as in mixed ·monte-verde'-pine forests (Beltnin. 1980; Baiiares et al.. 1980. 
1991, 1992. 1994: Ba ii ares & Beltr{in, 1982: Beltr:1n et al.. 1987, 1989; Baiiares. 1988: 
Olihncke. 1998). Consequently, the ecological preferences of this genus show more 
affini ty to Nonh-America than to Europe. 

I) Department of Plan, Biology ( Botany). University o f La Laguna. Tcncrife. Canary Islands. 
2) Holthe 21. 9411 TN Beilcn. The Ncrhcrlands. 
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Figs. 1-4. Hygrocybe 111n11te1·erdae (holotype). I. Hahitus x I ; 2. spores: 3. hasidia; 4. pileipellis. 
Scale bar = 10 µm. 

The present taxon was previously reported by Banares et al. ( 1994) for the island 
of La Palma, where it was collected in humid itesofthe 'mome-verde·. On that occa­
sion. it was named Hygrocybe pratensis (Pers.: Fr.) Murril aff. var. pa/Iida (Cooke) 
Arnolds becau e of its s imilarity to thi taxon in habit. colours and microscopical 
detail . It was noticed that the sporocarps were considerably smaller. and blackening 
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on drying. The latter feature was initially regarded as a possible anomality. However, 
a second collection from the same locality shared the same characteristics. Therefore 
we decided to describe our collections as a new species in the subgenus C11phophyl/11s 
Oonk. 

Hygrocybc montcvcrdac Bai'iares & Arnolds. spec. 110v. - Figs. 1- 4 

Pileus 10- 40 mm latu . plano-convcxus. albus. centro ochraceus, haud hygrophanus. sicc us. 
Lmnellae decurrentcs. distantes. albidae. in exsiccata nigrescentes. Stipes 35-70x 4-7 mm. acqualis, 
albus. dcorsum anenuatus. pallide roseus. Caro concolor. Odor ct sapor nulli. Sporac (5.5-)6- 9 
(-9.5) x 3.5- 5 µm. Q = 1.4-1.9(-2.0). ellipsoideac. cllipsoidcae-oblongae. ovoideae vet lacrimi ­
fonnac. Basidia 39 53 x 5.5- 6.5 µm. Q = 6.3-8.0 elavata. 4- ct 2- (1-) sporigera intermix.ta. 
Lamellarum acies fenilis. Lamellarum trama irregularis. cellul is 32-103 x 3.5-12 µm. Pilcipcll is 
cutiforrnis. hyphi~ 2-4 µm lmis. Fibulae frequentes. In monte-verde ad terram. 

Holotypus: ' La Palma. MAB Rc~ervc El Canal y Los Tilos (Puentc-Nucvo). I Febr. 1991, 
A. Ba,iares 6456' (T FC: isotypus in L). 

Pileus I 0-40 mm wide. piano-convex. not hyg_rophanous. white. to lhe centre ochra­
ccous, slightly greyish brown when drying. rather thin-fleshy. not striate. not glutinous. 
Lamellac slightly decurrent. white but entirely blackening when drying, thickish and 
distan1. Stipe 35-70x 4- 7 mm. slender. cylindrical, slightly tapering to the base, white, 
pale-pinkish to the base, brown-ochraceous at apex when drying. Context coneolorous; 
taste and smell indistinctive. Spores (5.5-)6-9(-9.5) x 3.5- 5 J.UTI. Q = I .4-1.9(-2.0), 
very variable. ellipsoid to ellip oid-oblong or ovoid. often tapering to apiculus and 
more or less lacrimifonn. Basidia 39- 53 x 5.5- 6.5 µm. Q = 6.3- 8.0. slenderly clavate, 
4- and 2-spored intermixed. some I-spored. Cystidia absent. Hymenophoral trama on 
section distinctly irregular: clement 32-103 x 3.5-12 µm . Pileipellis a dry. poorly 
diffe rentiated cut is of compact, repent hyphae, 2- 4 J.UTI wide, with ochre-yellowish 
intracellular pigment. Clamp-connections present. 

Terrestrial. rare, among leaves in humid site of monte-verde fores1. 800 m s. m .. 
under u111rus azvrica (Seub.) Franco. Persea i11dica (L.) K. Spreng, /lex ca11ariensis 
Poir. and Dryopteris oligodo11ra (Desv.) Pic.-Serm. 

Cullections e.wmined. SrAtN: Canary Islands. La Palma. MAO Re~crve El Canal y Los Tiles 
(Puente Nuevo). I Feb. 199 1. A. Bmiares 6456 (holotypc TFC: isotypc in L): 10 Dec. 1998. 
A. Bmiares 8295 (TFC). 

Hygrocybe 1110111everdae is a typical repre entative of subgenus C11plwpltyl/11s. It is 
rather s imilar 10 H. prare11sis (Per .: Fr.) Murrill var. pallida (Cooke) Arnolds(= H. 
berkeleyi (P. 0. Onon) P. 0. Orton & Watling), but it djffcr in its smaller and more 
slender sporocarps. blackening lamellae and darker brown pilei when drying. In addi­
tion. H. 1110111everdae has a more compact pileipellis. without erect hyphae, and slightly 
larger spores. It differs from H. virg i11ea (Wulf.: Fr.) P. D. Orton & Watling and allied 
species. except for the blackening lamellac. in the not hygrophanous, not striate pileus. 
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ERYSIPHE HELLEBORI, A NEW AG ENT OF POWDERY MILDEW 
IN YUGOSLAVIA 

BRANISLAV RANKOVIC 

Faculty of Science. ln,titute of Biology. 34000 Kragujcvac. Yugoslavia ,:; , l, 

A new agent of powdery mildew in Yugo~lavia. Erysiphe hellebori ,pee. nov .. which 
parasiti1cs Hellelmrus odnra111s L .. is described and illustrated. 

Fungi of the fami ly Erysiphaceae are obligale parasi les that in feel a large number of 
plants. on which they cau e diseases known as powdery mildew. The flora of Spcnnato­
phyta in Yugoslavia is rich due to favourable climatic conditions. and an analogously 
rich amount of parasitic fungi may be expec1ed. However, the number of records of 
powdery mildews in Yugoslavia i~ ~mall and mainly confined to species on cultivated 
plan1s (Marie & Kovacevic, 1946: Arsic, 1961: Spasic. 1961: M iju~kovic. 1963; Peri­
sic. 1970: Ristic, 1985). The composition of species, their taxonomic characteristics. 
and the spectrum of host plan1s of these fungi have been studied in a series of papers 
(Rankovic, 1988.1999: Rankovic & Comic, 1996. 1997). 

In the present paper a new agent of powdery mildew in Yugo lavia. viz. Et)•siphe 
lrellebori, which parasitizes Helleborus odormus. is described. 

MATERIAL AND METHODS 

The following taxonomic characteri tic of Erysiphe hellebori have been examined: 
appearance and distribution of mycclium on the surface of the i nfected host plant 
organs. diamc1cr, . hapc and size of ascomata: number. ize and tructure of appendages: 
number. shape and si te of asco pores. The values obtained for 1hese charac1eristics 
arc based in each case on the micro copic examinarion or measurement of I 00 micro­
structures of the particular structures. 

Material of the collec1ion examined has been deposited at the Mycological Her­
barium of the insti tute of Biology. Kragujevac (M HIB). 

Plants of the species Helleborns odora111s L. and Vici a cas.mbica L. were artificially 
inoculated with a suspension of spores of the fungus £. he/lebori. as well as wi lh a 
suspension of spores of the fungus Erysiphe bae11111/eri (Magnus) U. Braun & S. Tak am. 
The experiment was performed in threefold repeti tion. 

RESULTS 

Er ysiphe hellebori Rankovic. spec. 110v. 

Diffen a Erysiphe bae11111leri appcndicibu, plus increbre ct ornate 1umosis ct spocificc di~tinctis. 
Mycelia in folias. ex superficie amphilateralia. effusa vc:I in fntgmenti, grbcoli, (Forma I). 

Hyphac wgctativac 3.5-6 µm. cr:i~sae. irregulares. Conidia non obscrvata. Ascomata inspresa vcl 
subgregaria. in strato myceliale immcr.a. g lobo~a ad subglobosa. fusca ( 100-) 107-124 (-130) µm 
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Fig. I. Leaf of 1-lelleboms o,lorus L. with £rysiphe he/lebori. 

diameter. Peridium pluristrato~um. Ccllulae polygoniac. 12- 28 µm. Appcndiculac 8-20 per ascom:1. 
cnatac cquatorialitcr ad ~ubcquatorialitcr. 5-10 longiorc~ quam a~comatb diameter. ncxuo;ae. cum 
propensione curvandi in directionem unam. luteae ad basim. ad apicem hyalineae. 0 - 1 (- 2) septate. 
apicibus simplic ibus 1-2 ramosis. apicibus non rccurvis (t'orma 2). Asci 5-10(-14) per a.~coma. 
sessi le~ ad breve stipitati (60-)65-72(-80) x (30-)33-39(-42) µm. A;cosporc~ (2-)4-5. 
ellipsoideacadovoidcae.(18 )20 23( 24)x 10 12( 13.5) µm. 

Holotypus: In foliis vivis Hellel>ori ndorati. Yugoslavia. propc Knit. Sept. 1988. 8 . Ra11ko1·it. 
2231 (MHIB). 

Mycelium on both sides of the leave. superfic ial. effused or in gray patches. eva­
nescent (Fig. I). Vegetative hyphae 3.5- 6 µm wide. irregular. Conidia not observed. 
Ascomata scallered or subgregarious. immersed in the den~e mycelial layer. globose 
to ~ubglobose, brown. ( 100 ) 107- 124(- 130) µmin diameter. Peridium multi layered. 
composed of polygonal cells of 12- 28 µm in diameter. Appendages 8- 20 per ascoma, 
arising equatorially to subequatorially. 5- 10 times as long as the ascomatal diameter. 
Ocxuous. with a tendency to turn towards one direction. yellowish at the base, hyaline 
at the apex, 0 - 1 (-2) septate, apex simple to 1- 2 times dichotomously branched. tips 
not recurved (Fig. 2). Asci 5-10(-14) per ascoma. sessile to short-stalked (60-)65-
72(-80) x (30-)33-39(-42) µm. Ascospore (2-)4- 5. e llipsoid to ovoid. ( 18-)20-
23 (-24) X )0-)2 (-13.5) µm. 

Habitat & distribution - Found on Hellebom s odorat11s L. in the vicinity of Knie 
and Ca~ak. Sept. 1988. and Jastrcbac. Sept. 1997: rare. 

Rankovic ( 1999) recorded Microsplwera spec. on Hellebom s odoratus from Yugo­
s lavia. Erysiphe hellebori re embles £. bae11mleri. from which it differs in the more 
frequently and regularly branched appendages. Furthermore,£. heflebori and£. baeum­
leri arc biologically di~tincl. 
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Fig. 2. Erysiphye hellebori spec. nov. I. Ascomata: 2. asc i with ascospores: 3. appendages. 

Artificial inoculation of H. odorus plants with spores of£. he/lebori gave positive 
results, whereas result of inoculating Vici a cassubica plants wilh spores of this fungus 
were negative in all variants . In contrast to this. artificial inoculation with spores of 
E. baeumleri gave negative results on H. odoratus. but positive results on V. cassubica. 
It can be concluded Lhat £. hellebori and £. baeum/eri. in addition to morphological 
differences. also differ wilh regard to their biological specialization. i.e. they parasitize 
different plant species belonging to different families. 
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A NEW SPECIES IN COPRINUS SUBSECTION SETULOSI 

C. B. UUE I & A. VEROEKEN2 

Copri1111s ca11is1ri spec. nov. b proposed. h belong, 10 the sub~cction Se111/osi 
because of 1he presence of pileo- and caulocystidia. A comparison is given with 
C. subim/Hllie11s and C. cm1grega111.,. on account of similar microscopical character:<:. 

During the swdie in the genus Copri1111s by the fir t author several taxa have been 
provi ionally described without a fom1al name in earlier papen;. awaiting more material 
10 establish their pccific status. A recent Copri1111s find fro m Belgium supplied by the 
econd author made it possible to evaluate the differences of collection Ulje 877 with 

similar pecies and 10 describe this taxon formally as a new species. 
In the following de. cription the notation [ I 00. 5, 2 J stands for · 100 pores from 5 

basidiocarps in 2 collection. '. L x B x W mean~: length x breadth in frontal view x 

width in side view. QB stands for ·length divided by breadth' (B), QW for ' length 
divided by width' (W). 

Coprinus canistri Ulj6 & Vcrbckcn, spec. 110v. - Fig. I 

Pileus primo 3.5-7 x 3-5 mm. expansus ad 16 mm latus. cremeus ad pallide ochraccobrunncus. 
in Centro ochraceohrunncu . marginem versus pallidior. primo pruino~us. tum laevis. L:unellae an­
gustc adnat:te ,td ~ubl ibcrac. ex .tlbo nigricantcs. S1ipc~ 20-30 x 0.5-1.5 mm. albidus. ab ~etul is 
pubesccns. basin versus levitcr clavatus. usquc ad 2 mm cra~sus. 

Sporae 9.3- 13.6 x 6.2- 8.3 x 6.0- 6.8 µm. ellipsoideae ad ovoideae. poro germinativo eccentrico. 
1.8 µm Imo. Basidia 14 -28 x 8.5-10.5 µm. 4-sporigera. Pseudoparaphyse~ 4 - 6(-7). Cheilocystidia 
30- 70 x 17- 42 µm. subglobo,a ad globosa. cllip,oidca. oblonga vel le,•itcr utriformia. Plcuro­
cyMidia 50 I I Ox 27 45 µm. ellipsoidca. oblonga ad lcviter utriformia. Pilcocy,tidia 60-90x 11-
20 µm. lagenifonnia. interdum fu iformia. apice aucnuato. 4-7.5 µm diam. Sclerocys1idia absent ia. 
Caulocystidia 60- 95(-1 10) x 14-21 µm. lagcniformia vcl fu,iformia. npice ancnumo. 4 -8 µm 
diam. f-ibulae absentes. 

Holotypu~: Belg ium. Wingcne. Vll.2000. R. \Valley11 /83/ (GENT: iso1ypc: L). 
Etymology: canistrum = small woven basket. 

Closed pileus up to 3.5- 7 x 3- 5 mm. up to 16 mm in diam. when expanded. c ream 
to pale ochre-brown to ochre-brown at centre (Mu. 7.5 YR 4/6. 10 YR 4- 5/4, 6/5), 
paler towards margin ( IO YR 4-5/3, 6/6, 7/2), when young entirely pruinosc, becom­
ing smooth on age. Lamcllac. L = 16- 24. I = 1-3. narrowly adnate to almost free, 
white 10 blackish. S Lipc 20-30 x 0.5-1.5 mm. whitish, pubescent from numerous 
setulae, base slightly clavate, up to 2 mm. 

Spores 1100. 5. 219.3-13.6 x 6.2-8.3 x 6.0-6.8 µm, av. L = 11.8-12.7 µm. av. B = 
6.5-7.7 J.Ull. av. W = c. 6.2-6.7 J,Un. QB = 1.50-1.90, av. QB = 1.60-1.75, QW = 
1.85-2.05. av. QW = 1.85-1.95, ell ipsoid to ovoid; germ pore eccentric. c. 1.8 µm 

I ) Van Dijkstraat 21. NL-2405 XEAlphen aan den Rijn. The •etherlands. 
2) Gcnl Univcn.il y. Dept. Biology. K.L. Lcdegnnckstralll 35. 8-9000 Gent. Belgium. 
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C) 

Cau. 

Pl. 

Fig. 1. Copri1111s canisrri. Sp.= spores . x 2000; Bas.= basidia: Cau. = caulocystidia; Ch. = cheilo­
cystidin; P. = pileocystid ia: Pl.= pleurocystid in: Pp.= pilcipellis (Bas .. Cau .. Ch .• P .. Pl. and Pp .. 
X 80()). 
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wide. Basidia 14-28 x 8.5-10.5 µm, 4-spored. Pseudoparaphyses 4-6(-7) per basi­
dium. Chcilocystjdia 30-70x 17-42 µm (sub)globosc. e llipsoid. oblong, a few sljghtly 
broadly utriform. Plcurocystidia 50-1 10 x 27-45 µm, cllip oid. oblong to slightly utri­
form. Pileocystidia 60-90x 11 -20 µm, lageniform. less frequent (sub)fusiform, with 
tapering neck. 4-7.5 µm wide at apex. Sclcrocystidia absent. Caulocystidia 60-95 
(- 11 0) x 14-21, lageniform or fu siform. with tapering neck, 4-8 ~un wide at apex. 
Clamp-connections absent. 

Habitat - Growing fasciculate: the holotype found on a woven reed basket. the 
Dutch collection under shrubs. on branches embedded in mud taken from ditch. 

Collec1io11s l'Xlllllillell. BELCIU~I: Wingcnc. Vll .2000. R. Walley11 1831 (holotypc. GENT). -
THE NETHERLANDS: prov. Zuid-llolland. Oegstgeesl. Laan V. Poelgees1. 26.Vll .1987. UIN 877. 

The most clo cly related species is Copri1111s s11bimpatie11s M. Lange & A.H. Sm. 
Thi species also has plcurocystidia, but grows terrestrial and has usuaily larger basidio­
carps. The pilcocystidia in C. s11bi111pa1ie11s are larger. up to c. 140 µm long with (sub)­
cylindric neck. slightly broadened at apex in majority. The (sub)globose to ell ipsoid 
or vesiculose cheilocystidia are mixed with lageniform one . Copri,ws ca11is1ri also 
reminds of C. co11grega111s (Bull.) Fr. in both macro- and microscopical characters, 
but differs in the habitat preference because C. co11grega111s is a (strictly) coprophilous 
species. Furthermore. C. ca11istri has smaller fruit-bodies. smaller and less narrow 
spores (av. Q ~ 1.70 in C. co11gregatus: av. Q < 1.70 in C. ca11istri), shorter pileocystidia 
and smaller cheilo- and pleurocystidia. The quotient of the spores in a ll strains ( 11) of 
C. co11grega111s studied by M. Lange ( 1953: 149) also exceeds 1.70 ( 1.75-1.95). 

In a previous description of this species (as Copri1111s sp.) (Ulje & Bas, 1991: 307) 
the presence of clamp-connections was mentioned. but careful re-examination of collec­
tion Ulje 877 showed no clamp-connections and revealed only spores of more than 6 
~n broad (the earlier mentioned minimum-length of 5.8 ~n could not been traced 
again). 

REFERE CES 

Lange. M. 1953 (' 1952'). Species conccp1 in 1hc genus Coprinus. Dansk bo1. Ark. 14 (6): 1- 164. 
Ulj~. C. B. & C. Bas. 1991. Studies in Coprinus II. Subsection Sctulosi of scc1ion Pseudocoprinus. 

Pcrsoonia 14: 275- 339. 
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BOOK REVIEWS 

E. Ludwig. Pil:.ko111pe11di11111, Band/. Die klei11ere11 Ga111111ge11 der Makro111y:.cu•11111i1 
la111ellige111 I ly111e110pltor aus den Ord111111ge11 Agaricalel. Bulewle.1 1111d Polypoml<>s. 
(111\V Verlag. Eching. Gcm1any. 2000 ('2001 '). ISB 3-930167-42-5 (plate~). ISl3 ' 
3-930167-43-3 (text). Pp. 758. 188 colour plate~. with numerous linc-drawingl,. In 
Gcnnan. Price: approximately€ 178.-. 

It took a long time 10 produce. but eventually early in 2001 the first pan of this extensive 
compendium of macromycetes appeared. It i the result of decade of work by the 
author. who is known a, a passion::uc mu hroom collector and painter. Ludwig has 
lhc ~pccia\ i;ifl that heh. ab\c lo record the beauty and diagnm,\ic characters of a mu~h­
room in an unique way. The first volume consist of a largc-si£ed pan. 34 x 24 cm, 
with the icons. and a normal ized text volume. 

The iconography contains 188 platci. with a rather randomly ob1ained election of 
the s<reallcd ·smaller· genera of Agaricales. Boletales. and Polyporales. viz.: Agrocybe. 
Armillaria, A rrhenia. Baeospora. Bolbiti11s. Callis1ospori11m. Calocybe. Ca111pa11ella. 
Cmatltelasma. Clwewrala1lt11s. Cltamaemyces. Clteime11oplt y/111111. Cli1ncyb11la. Cl i 10-
pi I 11s, Crepiclu111s. Cri11ipellis. Cystodemw. Cystolepiow. Delicat11la. De1111isio111yces. 
Dermoloma. Faerberia. Fayodia. F/(111111111/a.wer. Fl<1111111111i11a. Galeropsis. Ga1111111dia. 
Gastrocybe. Gomphidi111-. Gy11111opil11s. Hohe11b11ehelia. Hydrop11s. Hygmphorop­
sis. llypltoloma, wccaria. U>llfi11ell11s. Le111i1111la. lemi1111s. lepista. Le11copa:i:ill11s. 
Umacella. Lyopltyll,,,11 (incl. Tepltrocybe), Macrocystidia. Marasmiellus, Mamsmi11s. 
Mela110111pltalia. Mela11opltyll11111. Mycenella. Mythiomyces. Myxomplwlia. Na11rnria. 
Nycwlis. Ompltalina. Omplwlo111s. 011dema11siella. (hficaulis. Pa11aeolus. Pa11ell11s. 
1~axill11s. Pltaeocollybia. Plwenlepiota. Pltaeomara.1111i11r. Pltoliota, Pltyllowpsi.f. Ple11-
mcybellt1. Plf'11roj1a11111111la , Pleurotus, Pse11dobaeolporo. Pse11docli1ocybe. l'.1iloryhe. 
Re.mpi11a1m. Rltodocybe. Rlwdotus. Ricke11ella. Ripanites. Rozites. Scl1iwpltyll11111. 
Simncybe. Sq11ama11i1a, Swgnicola. S1robi/11nis. Stroplwria. Tricltolomopsis. 7i ,bllria. 
Volvariella. Xerompltali11a. and Xemla. Ludwig depicted almost all known European 
species of each genu . which make~ thi~ compendium remarkably complete. In addi tion 
many specie~ have been depicted several rimes from variou localities. in order to get 
a good impresi.ion of infra~pecific variabili ty. Thi a lone makes 1hb a unique publica­
tion. A few example a rc (number of collection depicted in bracket ) Agroc.,be 
praeco:c (4), Cy.uo/epio,a ltetieri (3). Gy11111opil11s pe11etra11s (6). Laccaria pro.,ima 
(5). Lepislll pa11aeo/11s (4), Lyopltyl/11111 tylicnlor (5), Na11coria 111eli11oides. (4). 
0111phali11a obxcurata (4) and finally Pwweolus oli1·<1ce11s (8!). 

The text volume contains information on a ll genera. wi th diagnostic character:.. 
literature rcforcnces. and notes on pecics not included in the book. Every ,pecies i 
presented with the correct name. current ynonymy. etymology. elected literature and 
iconography, ecology and discribution. as well a~ a concise but accurate description 
of macro copical and microscopical characters . u~ually ba ed on the authors own 
observations. References arc given to the material :_..tudied. which is conserved in the 
authors private hcrbarium. A few cri tical remarks concern the fact that Ludwig in some 
cases included pccies which he did not sec fre h him~elf. Some obscure pecies from 
literature. such as Delica111/a c11s1>ida1<1 and the Lyoplty/111111 pecic described 
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(in"alidly) by Mctrod arc examples of doubtful taxa. which may not exist in reality. 
The lack of keys hampers identification, and makes it sometimes difficuh 10 under tand 
the status of ome newly described taxa. The publisher took a great fi nancial risk in 
producing thi work. which probably i the rea on for choosing the rather light and 
cheap quality of the paper u ed in printing the plate . and the binding of the book. 
which is a pity. The text volume is more robust. well-bound and easy to use. 

In conclusion. however. one must state that this first vol ume of a total of five is 
very promising. When fin ished. this compendium will be without any doubt the most 
important publication on European macromycete o f the twenty-fi rst ccnrury. It is to 
be hoped that the second volume will follow soon: we look forward to it. and recom­
mend this publication warmly to all mushroom lovers. 
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