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STUDIES ON CERCOSPORA AND ALLIED GENERA 

IN CHINA I ' 

YING-LAN GUO Yl JIANG 

Sysu:malic Mycology & Lichenology Laboratory 

lnsrirule of Microbiology, Academia Sinica, Beijing, 100080 

Twenty seven species of Cercospora. I species of Mycovellosiel/o and 2 species of 
Pseudocercosporo arc reported . Of which. 4 are new species : Cercosp<Jra acericola Y. L. 

Guo & Y. Jiang on Acer sp. , C. euonymigena Y. L. Guo & Y. Jiang on Euonymus 
j aponicus L., C: sambuci Y. L. Guo & Y. Jiang on Sambucus buergeriana Blume, 
Mycm•ellosiel/o rhoidis Y. L. Guo on Rhus sp., and 6 arc new records for China: 
Cercosporo a.fclepiadis Ell is, C. gomphrenae Ray, C. negwrdinis Ell is & Evcrh .. C. 
siphocampyli Chupp & Viegas, Pseudocercospora asdepiadina (Spcg.) Deighton. P. 
ubicola (Yen) Deighton. Latin diagnoses. descri ptions and illustrat ions of the new species 

are given . Spec imens examined are deposited in HMAS. 

Cercospora act ricola Y. L. Guo & Y. Jiang. sp. nov. fig. I 
Macu lae amphigenae, suborbiculares vel irrcgularcs. 2-1 0 mm latac, pall ide 

brunneae vel pallide rubro-brunneac. Caespituli amphigeni . Stromata nulla vel 

minutissima ex cellulis globosis brunneis composita. Conidiophora solitaria vel 2-1 1 
fasc iculata, modice brunnea vel brunnea, erecta vel curvata. non nunosa, l-4 gen iculata. 
1-8 septata. 21.5-1 20.0(- 194.0) X 6.5-8.6]lm. Cicatrices conspicue incrassatac, 3.2-4.3 ]ll11 
latae. Conidia obclavata. hyalina, crccta vel curvata, ad apicem obtusa vel rotundata, ad 

basin obconico-truncata, indisti ncte 3-13 septata, 43.0-216.0 X 5.4-8.6(- 10 .3)Jlm. 
Hab. in foliis vivis Aceris sp. (Aceraceae): Shennongjia, Hubei Provincia (HMAS 

77309, Holotypus). 

Leaf spots amphigenous, subcircular to irregular, 2-10 nun wide, often confluent, 
pale brown to pale reddish brown. wi th dark brown to dark reddish brown halo on the 

upper surface, yellowish brown to greyish bro\vn on the lower surface. Fruiting 

amphigenous, chiefly hypogenous. Stromata none or only a few bro\•m globose cells. 

Conid iophores solitary or 2-11 in a fascicle, moderately brown to brown, paler towards 
the apex, irregular in width, straight to curved, not branched, 1-4 geniculate, conically 

truncate to truncate at the apex, 1-8 septate, mostly 1-3 septale, 21.5- 120.0(-194.0) X 

' Supported by the National Natural Science Foundation of Chjna 
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6.5·8.6}1fn. CoNdial scars conspic~usly thickened. 3.2--4.31Jlll wide. Conidia obclavate. 
hyaline, straight to curved, apex obtuse to rounded. obconically truncate at the base, 
indistinctly 3-13 septate, 43 .0-216.0 X 5.4-8.6(-10.3)1'ffi . 

Fig. I Cercosporo ocericola Y. L. Guo & Y. Jiang 

Cercosporo saccharini Lib. & Boewe (1960) on Acer saccharhmm L. is similar to 
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the new species. II differs from this fungus by its angular spots, larger stromata (30-45~m 
diam.), shorter conidiophorcs (22.0-54.0 X 5.0-7.0j.Jm), and acicular to cylindrical, 
narrower conidia (38.0- 124.0 X 3.0-J.Sj.Jm). 

Ctrtospora acbynmtbina Thirum. & Chupp, Mycologia 40:352, 1948. 
On Achyranrhes aspera l.(Amaranthaceae): Yuanjiang, Yunnan Province (HMAS 

713 12). 
On Achyramhes bidenta/a Bl.: Pengxian. Sichuan Province (HMAS 77313). 

Certospont alaogii Y. L. Guo. Mycosystema 5:109, 1992. 
On Ala11gium chinensis (Lour.) Harms (Alangiaceae): Shitai , Anhui Province 

(HMAS 62765, Type). 
On Alangium kurzii Crai b: Shangsi, Guangxi Province (HMAS 76355). 

Certospora alousiae Sawada exT. K.. Goh & W. H. Hsieh. Trans. Mycol. Soc. R.O.C. 
2:86, 1987. 

Cercospora alocasiae Saw. Taiwan Agr. Rev. 38:693, 1942. 
On Alocasia macrorrhiza (L.) Schou (Araceae): Taibei, Taiwan (NTU-PPE). 
On Pistia stratiotes L.: Hainan Province (HMAS 77329). 

Ccrcospora amorpbopballi Henn., Hedwigia 41 : 14 7, 1902. 
On Amorphophallus ri,•ieri Durien (Araceae): Pingshan, Sichuan Province (HMAS 

77330); Lunan, Ywtnan Province (fiMAS 12098). 

On Amorphophallus sp.: Foping, Shaanxi Province (HMAS 7733 1). 

Ccrc:ospon anliac-4:ordatac Hori , Chosen Sakumotsu Byogai Mokuroku (Nakata & 
Takimoto, A list of crop diseases in Korea) p.J t, 1928. 
On Aralia sp.(Araliaceac): Nanjing, Jiangsu Province (HMAS 77332). 

Ccrc:ospora uisatmac F. L. Tai, Chinese Bot. Soc. Bul. 2:47, 1936. 
On Arisaema ambigum Engi.(Araceae): Nanjing, Jiangsu Province (HMAS 06993, 

Type). 
On Typhonitm divaricatum (L.) Decne.: Taizhong, Taiwan (NCHUPP- 1 99). 

Ccn:ospon asc:lepiadU Ellis, Amer. Naturalist 16:8 10, 1882. 
Cercospora macultms Pat. , Ex pl . Scien. Tunisie impr. NationaJ, p. l32, 1897. 

On A.sc:lepias curassO\Iica l. (Asclepiadaccae): Hangzhou, Zhej iang Province 
(HMAS 77335). 

Cen:ospon bcgooiac Hori, Shokubutsu Byogai 'Kowa, p. l81 .1 Oth ed. 1916. 
On Begonia argtnteo-g11ttata Lemoine (Begoniaceae): Jilin, Jilin Province (HMAS 

77340). 

On Begonia evans lana Andr.: Jili n, Jilin Province (HMAS 7734 J.). 

On Begonia sp.: Nantou, Taiwan (NCHUPP-21 4); Chengdu, Sichuan Province 
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(HMAS 77342). 

C~rcospora bombacis T. K. Gob & W. H. Hsieh. Trans. Mycol. Soc. R.O.C. 2:87, 1987. 
On Bombax malabaricum DC.(Bombacaccae): Zhanghua. Taiwan (NTU· PPE). 
On Ochroma /Ogopus Swartz: Guangzhou, Guangdong Province (HMAS 77343). 

C~rcospora bncbiata Ellis&. Everh., Jour. Mycol. 4:5. 1888. 
Cercospora amaranli lobik, Bolezni Rast. (Morbi Planwu.m) 17:193 , 1928. 

On Amaranrhus retrojlexus L.(Amaranthaceae): Beijing (HMAS 773 14); Nanjing. 
Jiangsu Province (HMAS 77315); Shennongjia. Hubei Province (HMAS 4781 5). 

On Amaranthus tricolor L.: Jilin, Jilin Province (HMAS 77316); Guang7.hou, 
Guangdong Province (HMAS 12097). 

On Amaranthus sp.: Beijing (HMAS 773 17); Pcngxian, Sichuan Province (I·IMAS 
773 18). 

Cercospora uladii Cooke, Grevillea 8:95, 1879. 
On Colocasia esculenta (L.) Schou (Araceae): Foping, Shaanxi Province (HMAS 

69418). 

c~rcospora CIDDIC J. K. Bai. X. J. Liu & Y. L. Guo, Acta Mycol. Sinica 3: 102, 1984. 
On Canna indica L.(Cannaceae): Jilin, Jilin Province {HMAS 437 10, Type). 

Cercospon cata lpa~: Wint., Hedwigia 24:203, 1885, (same in Jour. Mycol. 1:124, 1885). 
On Catalpa ovato Don. (Bignoniaceae}: Nanjing, Jiangsu Province (HMAS 11 873). 

Cercospon celosiae Syd. , Ann. Mycol. 27:430, 1929. 
On Celosia argentea L. (Ama.rantbaceae): Yanglou, Hubei Province (HMAS 12104, 

Type); Hainan Province (HMAS 773 19, 77320). 
On Celosia crisrata L. : Bcij ing(HMAS 11914); Jilin, Jilin Province (HtvfAS 77321 ); 

Zhenping, Henan Province (HMAS 12105); Taiwan (HMAS 04906): Chengdu. Sichuan 
Province (HMAS 77322). 

Ccrcospora cuooymigeoa Y. L. Guo & Y. Jiang. sp. nov. Fig.2 
Maculae amphigenae, orbicuJares vel suborbiculares, 1.5-5.5 mm diam., grisea. 

al bae, pallide brunneae vel griseo·agrae. Caespituli amphigeni . Stromata nulla vel sarva, 
brunnca. Conidiophom solitaria vel 2- 14laxe fasciculata, pallide brunnea vel brunnea. I· 
6 geniculata, 1·1 2 septata, 50.0-493.8 X 3.8-5.6J.U11. Cicatrices conspicue incrassatae, 
2.5 -4 .0~ latae. Conid ia acicularia,. hyalina, erecta velleviter curvata, ad apiccm aculata, 
ad basin truncata, indistincte multiseplBta, 52.5·350.0 X 3. 1·5.6~m. 

Hab. in folii s vivis Euonymijaponici L. (Celastraceae): Chengdu, Sichuan Provincia 
(HMAS 77350, Holotypus). 

Leaf spoiS amphigenous, circular to subcircular, 1.5·5.5 mm wide. confluen t, center 
greyish white, pale brown to greyish black, margin surrounded by a dark brown line on 
the upper surface, paler on the lower surface. Fruiti ng amphigenous. Stromata none or 
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small , brown. Conidiophorcs solitary or 2· 14 loosely rasciculatc, pale brown to broYm, 
paler towards tlle apex, irregular in width, straight to curved, rarely branched. 1·6 
geniculate, subtruncate at the apex, 1·12 septate, 50.0-493.8 X 3.8-6.5Jlffi. ConidiaJ 

scars conspicuously thickened, 2.5-4 .0~ wide. Conidia acicular, hyaline, straight to 
slightly curved, acute at the apex, truncate at the base, indistinctly multiseptate, 52.5-
350.0 X 3. 1-5.6JID>. 

Fig.2 Cercospora euonymigena Y. L. Guo & Y. Jiang 

Cercospora cel!lstricola Govindu & Thirum. (1954) on Celastrus panicu/otus Willd. 

is similar to the new species. It differs from this fungus in possessing larger stromata (30-
90}.11Tl diam.), darker color (moderately brown to dark brown), shoner and narrower 
conidiophores (50.0-200.0 X 2.4-4.2JJ.ffi), and cylindrical to obclavatc, shorter and 
narrower conidia (83.0-1 16.0 X 2.4-4.2J.ll1l). 

Cn tos pora fuku1hi• n a (Matsuura) Yamam., Jour. Plwu Prot. 14:699, 1927. 
Cercosporafulrushiona Matsuura, Trans. Tattori Soc. Agr. Sci . Japan I :83, 1928. 

On lmpariens bal.fami"a L. (Balsaminaceae): Beijing (HMAS 71336, 77337, 77338); 
Shenyang. Liaoning Province (HMAS 62018); Ji lin, Jilin Province (HMAS 77339); 
Taibei, Taiwan (NTIJ.PPE). 

On Impatiens fWii·tangere L.: Foping, Shaanxi Province (HMAS 69429). 
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Ccnospora gomphrenu Ray, Mycologia 36: 172, 1944. 
On Gomphrena g/obosa L. (Amaranthaceae): Beijing (HMAS 77323): Hankou, 

Hubei Province (HMAS 77324); Chengdu, Sichuan Province (HMAS 77325). 

Ccrcospora justidaecola F. L. Tai, Lloydia II :47, 1948. 
On Justicia sp. (Acanthaceae): Chengdu, Sichuan Province (HMAS 12127, Type). 

Ce rcospora oegundinis Ellis & Evcrh., Proc. Acad . Nat. Sci. Phi la. Pan I. 43:89. 1891. 
On Acer davidii Franch. (Acemceae): Changsha. Hunan Province (HMAS 773 10). 

Cercospora olivascens Sacc., Michelia 1:268, I 879. 
On Aristolochia debilis Sicb. & Zucc.(Araliaceae): Hangz.hou, Zhejiang Province 

(HMAS 77334). 
On Aristolochia sp.: Shitai, Anhui Province (HMAS 61065). 

Cen:ospora panacicola P. K. Chi & J. K. Pai , Acta Phytotax. Sinica, 10:110. 1965. 
On Panax ginseng C. A. Mey. (Araliaceae): Yongj i, Ji lin Province (HMAS 71333). 

C~n:oJpora pap11yu Hansf., Proc. Linn. Soc. London 1942-43:58. 1943. 
On Carico papaya L. (Caricaceae): Cheli, Yunnan Provin«" (HMAS 73958); 

Taizhong, Taiwan (NTUPP-255). 

C~n:oJpora sagittariae Ellis & Kell., Jour. Mycol. 2:1, 1886. 
On Sagiuoria sagittifolia L. (Alismataceae): Hangzhou. Zhcjiang Province (HM AS 

773 11 ); Kaiyuan, Yunnan Province (HMAS 01956). 

Cen:ospora sambuci Y. L. Guo & Y. Jiang sp. nov. Fig.3 
Maculae amphigenae, orbiculares vel suborbiculares. 2-8 mm latae, certro griseo­

albae, pallide flavo.brunneae ve l brunneae, margine griseo.agrae. C<tcspituli runphigeni . 
Stromata nulla vel parva Conidiophora solitaria vel 2- 13 fasc iculata, modice brunnea, 
erecta vel curvata, non mmosa, 1-6(-13) geniculata. multiseptata. 42 .5-142.5(-40().0) X 

3.5-6.3J,lm. Cicatrices conspicuae incrassatae, 2.5-3.8J.lfll latae. Conidia acicularia, 
hyalina, erecta vel !eviler curvata.., ad apicem ac utata vel subacuta, ad basim truncata, S­
multiseptata,37.5- 175.0 X 3.1-5.01'fll. 

Hab. in folii s vivis Sambucis buergerianae Blume. (Caprifo liaceae): Yongji. Jilin 
Provincia (HMAS 77346, Holotypus); Sombucis javanicae Reinw.: l lang:zhou, Zhejiang 
Provincia (HMAS 77347). 

Leaf spots amphigenous, circular to subcircular, 2-8 mm diam. pale yellowish brown 
to brown, center greyish white, margin surrounded by a greyish black line on the upper 
surface. pale yellowish brown to pale greyish brown on the lower surface. Fruiting 
amphigenous. Stromata none or onJy a few brown globose cells. Conidiophores solitary 
or 2-13 in a fasc icle, moderately brown, paler and narrower towards the apex. irregular in 
width, often wide at the base, up to 8 J.ll1l wide, straight to curved, not branched. 1-6(-13) 
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geniculate, multiseplate, 42 .5- 142.5(-400) X J.S-6.3)!111. Conidial scars conspicuously 
thickened, 2 .5-J .S~m wide. Conidia acicular, hyaline, straight to slightly curved, acute to 
subacute at the apex, truncate at the base, 5-multisept.ate. 37.5-175.0 X 3.1-S.O)lffi . 

Fig.J Cercospora sambucl Y. L. Guo & Y. Jiang 

This fungus on Sambucus javanica Reinw., conidiosphon:s are longer (up to 400.0 
~long and with 13 geniculate) than on the Sambucus buergeriana Blwnc. 

Cercospora depazeoides (Desm.) Sacc. (Nuov. Giom. Bot. hal. 8:187, 1876) on 
Sambucus nigra L. is similar to the new species. h differs from this fungus in having 
larger stromata {20-80)JJll diam.), obclavatc to cylindrical-obclavate, pale olivaceous 
conidia. 

This species is different from Cercospora lateritia Ellis & Halsted (1888} on 
Sambucus pubens Michx. by the later having effuse fruiting. larger stromata (up to SO )JJll 
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diam.), shorter conidiosphores (20-70 J.UTl), and cylindrical to obc lavate-cylindrical, 
hyaline to very pale reddish brown. shorter conidia (20-60 J.UTl). 

Ce:rcospon sipbotampyli Chupp & Viegas. Bol. Soc. Brasilcira Agron. 7:367, 1944. 
On Adenophor~ sp. (Campanulaccae): Beijing (IiMAS 77344). 

Cercospon viburnicola Ray, Mycologia 33: I 74. 1941. 
On Viburnum sp. {Cappridiaceae) : Nanj ing, Jiangsu Province (H~iAS 77348); Liuba. 

Shaanxi Province (HMAS 69436); Jiangkou. Sichuan Province (HMAS 69437). 

Fig.4 Mycovel/osiel/a rhoidis Y. L. Guo 

Mycovellosiella rhoidis Y. L. Guo. sp. nov. Fig.4 
Maculae amphigenae, suborbicularcs. angulares vel imgulan:s. 1-4 mm lata.e. 
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brunneae vel atro-brunneae. CaespiiUii hypogeni. Myccliwn secundarium superfic iale : 

hyphae subhyaJinae. ramosae, septatac. I. 7-J.2J.U11 /atae. Stromara nulla. Conidiophora e.'( 
hyphis mycelii secundarii oriunda vel 2-8 fasc iculata.. hyalina vel diluruissime o livacea, 

non mmosa. erecta vel levitcr curvata, 0-1 geniculata. 0-1 septata. 13.0-65.0 X 4.0· 
7.5J.tm. Cicatrices conspicuae. 1.7-2.2j.tm !alae. Conid ia obclavata, hyalina. solitaria vel 
interdum caterun.a, erecta vel curvat.a., ad apicem acuta vel obtusa, ad basim obconico­
truncata, 2- 11 septata, 26.0-138.0 X 4.0-6.5J.Ull. 

Hab. in foliis vivis Rhoidis sp. (Anac:ardiaceae): SheMon&iia. Hubci Provincia. 2 
Vl ll \984.1eg. Y. L. Guo, no. 2 12 (HMAS 77433, Holotypus). 

Leaf spots amphigcnous. subcircular, angular to irregular, 1-4 nun diam .. often 
conflucm, center brown to dark brown, margin blackish brown on the upper surface, gray 
to pale grayish brown on the lower surface. Fruiting hypogenous. Secondary mycelium 
exu:rna1: hyphae emerging throu&h stomata or formed from the tip of conidiophores. 

subhyaline, branched, septate. I . 7-3.2J.Lm wide. Stromata none. Conidiophorcs emerging 
through stomata, 2-8 rasciculate or borne tenninally or laterally on external hyphae, 

hyaline to very pale olivaceous, not branched, irregular in width. straight to sl ightly 
curved. 0-1 geniculate, conical at the apex. 0-1 septate, 13.0-65.0 X 4.0-7.5Jllll. 

Conidial scars thickened, 1.7-2.2J.1111 wide . Conidia obc1avate, hyaline, sol itary or 
occasiona1y catenulate. straight to curved, apex subacute to obtuse, base obconicaJi y 
truncate, 2-11 septate, 26.()... 138.0 X 4.0-6.5J.Ull. 

The new species d iffers rrom Mycowdlosiel/a rhols (Sawada & S. Kats.) T. K. Goh 
& W. H. Hsieh (1987) on Rhus semiuloto Murr. var. roxburghana DC. by its indefinite 

spots, abundant external hyphae, larger stromata (up to 65J.lffi diam.), pale olivaceous 
brown, branched, narrower conidiophores (70 X 4-5 J.Lm), and cylindrical. catenulate, 
shoner and slightly narrower conidia (20-100 X4-5 J.1111). 

Pseud«H:e~os po ra u depiadina (Speg.) Deighton, Mycol . Pap. 140:22, 1976. 
Napiclt1dium asclepidinum Speg .. An. Mus. Nat. Hi st. nat. B. Aires 22:442, 1910. 

On Asclepias curu.s.ravica L. (Asdepiadaceae): Hangzhou, Zhejiang Province 

(HMAS 76385 ). 

Pseudoccrcospora ubh:ola (Yen ) Deighton, Mycol. Pap. 140:155, 1976. 
Cercospora ubicola J. M. Yen. Rew. de Mycol. 30:200, 1965. 

On Dioscorea subcolva Praim & Burk (Dioscoreaceae): Kunming, Yunnan Province 
(HMAS 045 18, 12230, 1223 1). 
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Abslract: During a four-week expedi tion in April and May 1995, the winter-cold desert of 
Lhe Mangyschlak Peninsula (52°13' E. 4400 1' N) was surveyed for myxomycetes. From 
about 1,000 substrJtum samples. 146 moist chamber culmres were prepared. With the 
intention to check all suitable microhabitms. bark of all common desert shrubs, the rarely 
occurring accu mulations of liner. and dung of various herbivorous animals were collected. 
For each cuhure, 5-10 individual samples of 2-3 pieces each were pooled from one 
microhabi tm type:. Ahhough on ly two species with 10 collections were found in the field, 
lhe moist chamber cultures revealed a whole norn of desert myxomytetes. Twenty-seven 
species of my.ltomycctes, two members of the Protosteliales, and various Myxobacteria 
were recorded, often with c.ltcccdingly high levels of abundance. Among these ate 

numerous species previously considered as r:u-e. including Echinoste/ium arboreum. £. 
colliculosum, and Macbn"cleola oblonga. For rnre or taxonomically difficult species. brief 
taxonomic descript ions are given. Compared with surveys from other geographic regions, 
the desert flora encountered is rather poor but one of the most distinctive among 
myxomycctes. In addition to obvious features such as absence of trees and succulent plants 
or the hmh. arid conditions, the high (7.5-8.0) pH of almost all of the substrnta present 
stems to be a limiting fac tor. 

Key words: biodiversity. desert. myxomycctes, Kazakhstan , microhabitats 

II\'TROOUCTION 

TI1e life cycle of My.ltomycetes (plasmodial s lime mou lds) involves two trophic s tages, 
one consisti ng of uninucleate amoebae and the other represented by a distinctive 
multinucleate st rociUre, the pl asmodium, su rrounded by the cel l membrane and a s lime 
sheath only. Both feed phagotrophically on bacteria, yeasts, spores of filamentous fungi . 
algae. and other protists (Stephenson and Stempen 1994). Since both trophic stages 
require moist, humid conditions, deserts wou ld seem to present an ~.lttremc habitat for 
myxomycetes. Due to the apparent absence of froctifications in the field, descn 
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myxomycctcs are indeed poorly known. Nevertheless. some studie.c; point towards a 
surprisingly rich and di stinct myxomycete flora in arid regions (for example Atizona: 
Evenson l961, Olockwcll & Gil bertson 1980; Gobi desert: Novozhilov & Golubeva 
1986). 
The presem study. made during a journey stretching about I ,500 km, adds a regional flora 
from one of the world's most extreme habitats · the winter-cold desert region east of the 
Caspian Sea. The region has a s trong continental climate with extremely severe wimcrs. 
and therefore even succulent plants are absent. Due to the rarity of myxomycete 
fructifications in the field. the survey presented herein focused almost exclusively on 
substratum sampling, including all frequently occurri ng substrata that appeared suitable 
for myxomytete growth. The region is seemingly not studied; a species account for 
K37..akhswn (Vasjagina et al. 1977) lists Ill species of myxomycetes. but these records arc 
almost exclusively from montane areas of the country. 

Fig. I Map of the Mangyschlak Peninsula, showing the journey (line with arrowheads) 
with collection points indicated. Dotted an::as stand for larger sand dunes. Dotted Jines 
mark the western boundary of the Ustjun Plmeau and the mnge of the Karatau Mountains. 
Numbers refer to the locali ties. with sets of quadrates indicating the number of collected 
substratum samples. Inset: Geographical position of the Mangysch lak region {arrow). 
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Sl1JDY SITES 

The Mangyschlak Peni nsula. the area investigated, is naturally limited westwards by the 
shoreline of the Caspian Sea and eastwanl by lhe Ustjurt Plateau. ln contrast to the very 
unifoml sagebrush half desert of the Ustjun Plateau. the desert of the Mangyschlak 
Peninsula is characte ri sed by a more rugged relief, basically fanned by a plnteau furrowed 
by numerous deep depressions and canyons. Stony badlands dominate, harbouring a 
scanty vcgct:nion of small shrubs and annual plants. With the exception of some planted 
individuals around artificial wells, larger trees arc absent 
Our expedition was a four·wcck journey, describing a loop o f about 1,500 km that began 
and ended at the town of Aktau (formerly named Schevtschcnko). It extended from 51 °18' 
E ncar Aktau in the west to 54~6' E in the eas1. touching the vcget.:uion zones of southern 
feathergrass steppe in the Karatau Mountains, sagebrush desen in the ccnual pan, and 
southern dcscn dominmcd by Chenopodiac~ae (Anonymous 1990). Fig. I shows the 
journey wit h the 40 localities investigated. The Mangyschlak Peni nsula can be 
characacriscd as one of the harshest landscapes on Eanh . Due to the extreme temperatures 
during the winter (up to -40 °C, with an average January temperature around -10 °C), no 
succulent or evergreen plants occur. The mean annual precipi tation is 177 mm, with a 
month ly maximum of about 30 mm in August and September. Winter snowfalls are run:: 
alld ;m in some years absent. Considering the strong wind-chill. subterranean pans of 
winteri ng pkmts suffer from extremely low tempcrntures. f-lumid conditions with 
temperJtures above 0 coc last for only about 1-2 weeks in spring and an01.her 3-4 weeks in 
autumn. In spring. the temperature rises rapidly, soon changing into hot and very dry 
summer weather. Strong winds are typical. often producing dust stonns at dawn. bringing 
hot air fro m Central Asia (AfghanistWl). Remarkable were the high fl uctuations in air 
humidity during our journey (which extended from the beginning to the end of spring), 
rangi ng from 100% during nightl y dew fall to less than 10% around noon. In spite of the 
harsh conditions, the vuscular plant nom is relative ly rich (about 600 species). However. 
about 25% o f all plant species are annuals. living actively only during the short spri ngtime 
(Safronova 1992). Only about 30 species of plants are higher shrubs (maximum height 1-2 
m, in sand dune areas up to 3.5 m). The human innuence on the vegetation is low. 
basically consisting of grazing by camels. ho~ and sheep. Small rodents occur with high 
population densities: among these are Cirellus cite/Ius. C.fulvus and mice of the genus 
Meriones {names after Gromova & Bar:movoj (198 1)). Due to hunting, the indigenous 
Saiga antelope (Saiga w rarica) is rare and often d1splaced by free roami ng sheep. 
Except for the Karatau Mountai ns. the whole region is deri ved from marine. basic 
sediment stones, mostly layers of dolomitic li mestone, various kinds of calcareous marl, 
chalk and sa.ndstone, often fanni ng cliffs and rocky reefs. The soi ls :u-e basic, wi th pH 
values mostly between 7.5 and 8.0. Huge areas are salt pans or are covered by sand dunes 
{Fig. 1). Only the Karatau Mountai ns are bui lt from acidic sla.tcs. Due to the edaphic 
conditions often changi ng over short distances. various plant associations have been 
rccogmsed (Safronova 199 la, b). As descri bed below, five main habi tats can be 
differentiated (nomencl ature for vascular plants fo llows Czercpanov ti 99S)). 
I. The p1oteau: The most unifonn landscape. with elevations between 200 and 300 m. 
Loamy, very solidi fi ed soi ls suppon a poor vegetation of mai nly sagebrush (Anemisia 
spp.), rarely intennixed with taller perennials such as Nhe11m tutaricum. The investi gated 
western pan has slightly higher min fall and harbours a nora richer in shrub-forming 
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species. Shrubs are up to 70 em tall aod usuall y have a deeply furrowed. or less commonly 
a peeling bark . Of interest as myxomycete substrata are a number of common 
CheMpodiaceae (Sa/~·o/a spp., Haloxylon aplay/Jum) as well as Atrapha:ris replica/a, 

· Convolvulusfruricosus, or Astragalus lwrakugensis, the Iauer remarkable by possessing a 
fibrous barlc wilh high water retenlion. 
2. Cllfl's, gorges and rocky reefs: Gigantic dry depressions and canyons intenupt the 
plateau, often with scenic cliffs dropping off 1()()..200 m. The deepest of these depressions 
(Karagia) lies 132 m below sea level. Exposed to the fogs from the Caspian Sea, the cliff 
edges house plant communities significantly richer in species. Here Rluurmu.s sintenisii, an 
endemic of the region. can be found, fanning taller shrubs up to 3 m heigh!. This is the 
on ly common plant providing noticeable amounts of leafy liner. Other shrubs have mostly 
tiny to scale-like leaves and green. assi mi lating twigs. The soi ls are stony, calcareous and 
not too salty. 
3. Salt swamps and pans: At the bottom of the depressions. gypsum or very salty soils 
domi nate: frequent ly, salt pans (solomschaks) wilhout any vegetation occur. The 
prevailing shrubs are various species of Tamarix, more rarely Halostachys caspica. 
Exceptional was the Ukere salt spring in the southern desert; at this site a short salty 
rivulet drains into a salt swamp. 
4. Sand dunes: Smaller and larger sand dune areas with a very di fferent vegetation are 
scattered throughout the region. Shrubs. such as Haloxylon aphyllum and various species 
of Calligonum, accompanied by two larger species of Astragalus, dominate. Very 
conspicuous are the big umbrellas of Ferula foetida, a giant member of the Apiaceac 
family with a life history simi lar to the cenmry plams (Agal•e) found in New World 
desens. In generJI. lhe vegetation on sandy soils is richer and more dense, locally 
providing lhin mats of twiglet litter under the shrubs. 
5. K!tratau Mountains: Shallow hills with moderate elevations between 350 and 450 m 
are inu:rrupt:ed by deep<ut val leys. 1llc soils are rocky to stony, often with rubblefie lds of 
acidic slate. Only here fresh water was present in small rivulets. usually framed by dense 
thickets of Mentha lo"gifofia . The northern valley slopes bear fealhergrass steppes poor in 
shrubs, wi th the southern countcrpans being dominated by sagebrush. ln the val leys, larger 
shrubs and Crataegus ambigua, the on ly naturall y oceuning tree, can be found. 

MATERIALS AND METHODS 

Substratum samples wert: collected systematical ly from all major shrub species. plant 
refuse and animal dung - all organic matter considered suitable for myxomycctes - at 40 
locations duri ng thejoumey. The field work was canied out in late April and early May of 
1995, which represented the end of the short spring season. Tile first days were Slill cold 
and cloudy, wi th occasional brief rainfalls: the last days were already very hot, often with 
dust storms in early moming. 
For substratum sampling. within a sample plot typically coveri ng 500-1,000 square 
meters, the vegetation was recorded (abundance and coverage of the dominant vascular 
plants, vegetation struemre, and soi l features). Substrata were collected in 2-3 pieces from 
5-10 plant individuals or poi nts within the plot that shared the same microhabitat features. 
These were pooled, yielding a total sample of l5-35 g weight Sampling included (i) for all 
larger shrubs or trees, the non-living outer part of lhe bark as scales of 1-2 em size, (ii) thin 
mats of Jitter at the base of trees or tussock-forming plants. and ( iii ) droppings of 
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herbivorous animals. mostly rodents. For each sample, microclimatic conditions such as 
heigh!. light, wind exposure as well as substratum fe:~.tures (texture, moisture, and degree 
of dcc:.y) were recorded for later ecological in vestigations (Schnittler. in prep.). A total of 
146 samples was collected, including bark (8 1 samples), li tter (35) and animal dung (30). 
The moist chamber cultures were prepared in the manner described by Hil.rkOnen (1977). 
For moist chambers, substratum pieces were placed on fi ller paper in Petri dishes. with the 
pieces touching but not overlappi ng each other and with the outer side of bark upside. 
Destilled water adjusted to pH 7.0 was added to each cuhure. All cultures were maimained 
2 months under diffuse daylight and at room temperature (22-23 °C). On five occasions 
(days 2. 6, II , 21 and 40 aflcr stan) the chambers were checked with a high-magni fication 
dissecting microscope. Mature fructi fi cations were mounted in small boxes. and 
sporoca.rps of minute species were immediately preserved in polyvinyl lactophenol or 
glycerol gelatine. when calcareous structures were presen t. From the 51 3 fructifications 
recorded. 169 specimens were collected and stored in the private collection of the first 
author at the Herbariu m Haussknecht. Jena (IE). In addition. duplicates of some species 
were deposited at the Herbarium of the Komarov Botanical Institute, St. Petersburg (l.E). 
For comparison of myxomycete floras from diffe rent parts of the world, species lists of the 
respective papers were databased From a synoptic table of al l records, the coeffi cient of 
community indices (see Stephenson et al. 1993) were calculated. These have a value 
between 0 (nothing in common) and I (all species ate members of both floras). 

AA'NOTA TED SPF.CIES LIST 

The following li st includes all recorded species in alphabetical order. Nomenclature 
essentiall y follows Martin & Alexopoulos ( 1969), but for species not mentioned in this 
monograph, a reference to the protologue is given. Deterrnin3lions considered as doubtfu l 
are given with the note 'cf.' (confe r). Bold symbols in parentheses represent an abundance 
estimation of each species using the percentage scale of Stephenson et al. ( 1993), based on 
the proportion of a species in the total number of records (5 13): R - rare (50.5 %), 
recorded once or twice; 0 - occasional (0.5- 1.5 %), 3-6 records; C- common ( 1.5-3 %), 7-
11 records: A - abundant (>3 %). more than II records. After a comma, the number of 
collections follows. separated by a colon from the locali ty numbers as referred to in Fig. l. 
Short comments on habilats and distribution rue included; for rare andlor taxonomically 
diffi cuh species, brief taxonomic descriptions rue given. Colours are described as 
observed with a dissecting microscope and as seen by Lransm.i tted light For the Iauer, the 
degree of lr.lllsparency is described as: translucent - glass-dear. lransparent . al lowi ng 
milky light to come through. colours are visible; and opaque - impenneable to light, the 
structure appears black. Spore measurements are glven for specimens mounted in 
polyvinyl lactophenol. Therefore, diameters can be slightly smaller (0-3 %) than for fresh 
material investigated in water. Tenns for taxonomic descriplions are as used in Lado & 
Pando ( 1997), with colours descri bed accord ing to Komerup & Wanscher ( 198 1 ). 
Although 40 localities where checked in the fie ld for myxomycete fructifi cations, only 
for those mentioned in the following list were myxomycetes recorded. Except for the 
field collections obtained at localities 15 (Physarum norabil~) and 33 (Didymium 
squanmlosum). all records are from substratum samples cultivated in moist chambers. 
Locality numbers refer to Fi g. I . 
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4: sand dunes ca. 25 k.m SE Aktau, on the northern edge of the solomschak K.m.nol, near lhe 
Caspian Sea. 51° 18'25" N 43'"28'49" E± I km 

5: stony ground over limestone. near the uppe:redgeofa cliff ca. I lc.m NW of the well Sauuuy. E 
margin of the depresston Karagijc, elev:uion 110± 20m, 51°52'37'' N 43°31'23" E± 1 km 
7: sandy to loamy gypsum soils near the eastern margin of the depression Kar..1.gije. plateau on the 
NEedgeofthe depression Korganoi. 160± 20m. 5 10Z6'36" N 43°34' 11" E~ 200m 
10: ovugrazed and devastil.ted $3ndy soil near the Karasasschokui Mt., ne.u to the buildings of a 
Kazakh cemetery, 52° 17'42" N 43"47'1r E ± 400m 
I I: stony ground (limestone :md chalk), pl:u eau ca. 2 km N of the Baskuduk sand dunes, on the 
margin of giant chalk cliffs falling up to a depression, 52"28'5 I" N 43"52'39" E :t 200m 
13; loose. deep-grounded. sandy soi l. at the NE margin of the Baskuduk sand dunes. 180 :t 20 m. 
52"36'08" N 43"49'19" E :t 500 m 
14: loose, deep-grounded, slighdy overgnued. sandy soil in a small valley between cli ff edges. 
NW margin of the ~pression Usen, 240 ~ 20 m. 52°44'09" N 43°33'46" E :t 600 m 
15: stony soil bet\l.tten limestone plates, margin of the plateau to the depression Uscn. NE-cdge, 
240::t 20m. 52°50'40" N 43"33'21 " E± 150m 
16: dcep.groundcd, loose soil, margin of the Tjuesu sand dunes. SE.-edge. ncar the margin of a 
solonuchak. ca. 2 km N of the well Oesoktui , 80 ±20m. 52°36'53" N 43~ 1 '07~ E± 500 m 
17: solid. somewhat loamy soil between sandstone slates ca. 5 km N MI. (cliffs) Kunabai, small 
undstone hills. 120 ±20m. 52°48'49" N 43° 13'53" E:t lOOm 
18: solid, stony soil with marl, above limestone rocks. s lightly overgrazed. ca. 10 km SSE Mt. 
Kunab:li, oo the plateau margin, 160 :t 20m. 52°5300" N 43006'27" E :t 200m 
21: deep-grounded gypsum soil wi th eanh lichens. s rnall valley of the creek from the salt spring 
Ukerc. SW-edgeofthc Ustjurt Plateau. 10 ±20m. 54"09'1r N 43°36'38" E± 500 m 
22: solid but sandy soil oear a well . overgrazed. on the W margin of the Karilnjartlk sand dunes. 
SW-edge.ca. 5 km N of the: well Scksorka, 90± 20m. 54"08'50" N 43"46'25" E: 5 km 
24: loose sand dunes above red sandstone hills up to 50 m. Kamschek Mts. in the NW-part of the 
Karilnjarilk sand dunes, 140:!: 40 m, 54° 11'23" N 43° 10'37" E ± 1 km 
25: solid, sandy soil oo the bottom of a depression at the northemmostrnargin o f the Karilnjartlk 
sand dunes under the cliffs to the ploleau, 40 ::t 20m, 54°26' 1 4~ N 43'"20'06- E :t 500 m 
28: loose, sandy soil between sandstone boulders, terasses of a cliff slope forming the Kolbai 
Mts .. W margin o f the Ustjurt Plateau. 1 40~40 m. S3°59' 18" N 43°4 1'23" E.±400m 
30: stony soils above chalk rocks, cliff valley in lhc Ustjurt Plateau atlhc NE edge of the Tusbair 
salt lake ca. I km SSF.ofthe well Sandui, 53°27'39" N 44"01'22" E±600 m 
31 ; stony soil above limeMone rocks. ncar a cliff delimiting the Ustjun Plateau. near the well 
Monata, 250± 20m, 53" 12'32" N 44006'11 " E± 600 m 
32; stony soil above limestone. cliffs delimiting the Ustjurt Plateau, falling down to !he KaidJk 
s.ah lake, ca. 2 kmNEofthespringOkbai. 240± 20m. 53G3'35" N 44° 10'2.5" E :t I km 
33: scony soil alxwc Devonian slate, ca. 12 km E Schctpe. hills on chc N margin of the eastern 
Kanttau Mts .. 260 ±40 m, 52° 16'28H N 44"'08'4 1" E±2 km 
34: stony ground on the bottom of a deep<ut rivulet canyon ca. 4 km SW ScharmUsch, N margin 
of chceastcm Karatau Mts .. 160:t40m. 52'>2.5' 19" N 44007'59" E~ I km 
37: sandy. overgm.ed soil ca. 5.5 km NW Schetpe, foothills at theE rnargin of !he Karatau Mts .. 
ncar a well. 200± SO m. 52"'04'58" N 44GJ0'45" E ±400m 
38: shallow, somewhat sandy soil above Devonian slate, deep-cUI ri vulet valley ca. 16 km NW 
Schetpc, westem Karatau Mts .. 1 80~ 40 m. 51 °57'31 " N 4411 14'20" E± I km 
39: stony soil between plates of limestone rocks, cliff edge ca. 7 km SW DanUspan Mt .. southem 
fomhillsofthe Karatau Mts .. 160 ± 20m. Sl~ l 'Sr N 44° 15'19" E ± 100m 
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Arcyria mim11a Buchct (R, 1: loc-. 4). Once on bark or Tamarix, sand dunes near the 
Caspian Sea. 

Comatn"clwlaxo RostaL (0 , 4: loc. 4, 38). Four records, bark of Twn{Jrit and Crataeg11s 
in areas with higher moisture (coast :md Karatau Moumains). 
Small groups of always single. scilttcrcd sporocarps (0.35)-0.5-0.8-(1) mm tall . rel:llivcly 
long stalked. stal ks reaching one to one and a half times the Sporotheca diameter. 
Sporotheca globose to weak.Jy ovoid in larger sporocarps, (0.15)-0.2..0.3-(0.35) mm in 
diameter, dark blackish brown (6F8). Stalk fibrous, especiall y at the base. with an 
inconspicuous hypothallus lacking any reddish tints. under the microscope opaque. b13Ck, 
turning to ol ivaceous-yellow (486) at the base, (0.2)-0.3-0.5-(0.6) mm high. extending 
mto a columella equalling one to two thirds of lhe height of the sporotheca. Capillitium 
stiff and come. brJnching from the whole length of the columella, dark black to brown 
(6f8.6D6). outer threads pale brown (606·6C5). forming in most except very small 
sporocarps an incomplete surf nee net with mtshcs of (6)· 10·30-(50) ~m. mostly between 
10 11.nd 15 ~m d1ameter. Pcridium absent, no conspicuous collar. Spores dull olivaccous 
brown (5E8) in mass. h1cking reddi sh tiniS, globose. olivaceous brown (50 5) under 
trnnsmiued light. with regularly arranged wans up to 0.2 mm high. (10)· 1 1· 12.7·(13) ~m 
in diameter. Seemingly a common species in arid regions (unpublished observations from 
Big Bend. Texas. and the Caspian basin around Amachan) with a habit as pictured in 
Mitchell (1999, specimens OWM 5423. Tanzania), whereas the drawing in annenga· 
Bremckamp (1991) seems to depict the wood·inhabiting form with larger, ovoid 
sporocarps and a more lax capillitium. 

Conuuriclw pulchclla (C. Bab.) Rostaf. (C, 6: loc. 4. 16. 21. 24. 34. 38). Preferentially on 
bark of Tamnri.x (3 of 6 records) but occasionall y on litter; sc:mered over the whole area 
investigated. 

Didymium anellus agg. (A. 25: loc. 4. 5, 1, 10, II. 14, 16, 17. 21. 22. 24, 31. 32, 38). 
Common throughout the journey on all kinds of substrata, including the dung of various 
animals. All fructifications are sessile on a broad or constricted base, ranging from half. 
globose to flauencd sporocarps and plasmodiocarps. Three fonns. one regarded as an 
separ..1te species. could be differentjated. 
Didymium anellus Morgan , a fonn with small lime cryst.als. Small. scattered spon:x:arps of 
0.25.0.4 mm diameter and up to 0.2 mm high, less commonly short plasmodiocarps. 
sessile on a dark. sharply constricted base. globose to depressed·globose. Hyp01hallus a 
small. brownish disk under the sporocarp, inconspicuous. Peridium black to dull brown 
(4fi) at the base. here often without lime, in the upper pan densely sprinkJcd with isolated 
lime crystals, these easily differentiated under a dissecting microscope but relatively small. 
one half or equal the spore size. Peridium translucent. colourless to pale brownish (4A2-
482) under transmitted light. Capilh tium consisting or colourless to pale brownish (5A2-
505) thrt~. 1·2-{2.5) ~m wide. often branching and anastomosing to form an 
incomplete network. sometimes with flattened and darker coloured sections on the 
branches. Spores dull brown (5F6) in mass. under the microscope olive brown (704), 
globose, regularly covered with wans up to 0.5 ll-m high, (9.2}9.6· 10.5·(11.5) pm. This 
fonn best fits the description of Didymium anellus, except ror the slightly larger spores 
(described as 7- 10 ~min diameter). 
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Didymium anellus, a form wi th large lime crystals. Differing by the mostly short 
plasmodiocarps, sessile on a constricted base: lime crystals on the peridium very scanered, 
large and well developed. mostly 2-3 times larger than spores; lhe spores larger and 
slightly paler. (9.5)-10.5-11.5·(12.5) J.l.ffi in diameter. warts smaller, and more densely 
wrunged. 
Didymit~m inconspicuum Nann.-Bremek. & D.W. Mitch. (Nannenga-Bremekamp, 1989). 
Small and inconspicuous. scattered sporocarps and short plasmodiocarps of 0.25-0.4 mm 
d.amctcr, up 10 0.1 mm high, less commonly short plasmodiocarps. nanened and sessile 
on a broad base. Hypothallus not detectable. Sporocarps grey to ochracc:ous (582-583). 
evenly sprinkled with very smaJI, coalescing lime crystals, these much smaller than the 
spores, 3-6 J.Lm in diameter and difficult to differentiate under a dissecting microscope, 
often forming a thin crus1. Peridium translucent and pale colourless to yellowish-brown 
(4A2-483) under transmitted light. Capi llitium formed by colourless to pale brown (5A2-
505) threads, 1-2-{2.5) p.m wide, often branching and anastomosing to an incomplete 
network, sometimes with flattened and darker coloured sections on the branches. Spores 
dull brown (5F6) in mass, under the microscope pule oli ve brown (7C3-704), globose, 
regularly covered with very fine :md dense wans up to 0 .3 p.m high, (9.5)-10.5- 11.5-(12.5) 
p.m in diameter. As compared with isotype material (colt. Mitchell, OWM 4430). the 
Kazakh specimens seem to be identical with D. inconspicuum. described from one moist 
chamber culture prepared with bark from an unidentified desert shrub in Arizona. 

Didymium amwliSporwn H.W. Keller & Schokn. 1989 (R, 1: Joe. 24) Once on sheep 
dung. pH 8.2. 
Very small, scattered globose sporocarps of (0.1)·0. 15.0.2-(0.25) mm, sessile on a shghtly 
constricted base. Hypothull us pale white to sl.nlw-colourcd (484-4B7), limeless except for 
some lime granules in the centre. Sporothecae ash-grey (48 1) to white. densely covered 
wi th fine. star-like lime crystals touching each other with their tips. In contrast 10 

Didymium dilforme, individual lime crystals are still recognisable under a dissecting 
microscope; the crystals fOrming a brinle crust. Peridium colourless under transmitted 
light. smooth or minutely roughened. Capillitium consisting of colourless and slender 
threads arising from the base of the sporocarp. ran:ly branching and anastomosing, mostly 
wi th free ends, some reaching the peridium and connected with it, 1-1 .2 p.m wide. Spores 
dark brown (7f8 and darker) to almost black in mass, globose to slightly lemon-shaped 
under the microscope, pale violet grey (803) with conspicuous, scattered blunt and very 
dark spines up to 1.2 mm in length, with a darker, thin but conspicuous germination slit 
surroundi ng the spore like a bell, 12-13-{13.5) p.m in diameter. Our speci men fits the 
excellent original description perfectly, except for the larger spores, which are described as 
10-11 p.m in size. 

Did)711ium difforme (Pers.) S.F. Gray (C. 12: loc. 5. 7, II. 14. 18. 22. 25. 28. 31. 32. 38). 
Surprising was the occurrence of this usually litter-inhabiting spc:des on bark. especially 
Rhamnus (4 records). Localities are scattered over the whole region, except near the coast. 

Didymium squamulosum (Alb. & Schwein.) Fr. (R , 3 + 8 field collections: loc. 25. 38). 
Except for two records on dung, the usually common species was found only in the 
Kamtau Mountains within dense thickets of Mentl10 lot~gifolia in a creek. Fresh sporocarps 
were abundant on dead stems protruding the water. Perhaps due to the extremely dry air, 
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only a small zone of about 2 em above the water surface was suitable for myxomycete 
growth. As indicated also by 01her findings (Kappel 1992), this species seems to be able to 
develop in water, thus not requiring extensive amounts of moist subSiratum. 

Echinosulium arborewn H.W. Keller & T.E. Brooks, 1976 (A, 16: loc. 5, II , 14, 16, 17, 
22. 24, 32. 38) 
E.<clusively on the bark of various desert shrubs: throughout the tt:gion except near the 
coast 
Small to large colonies of single sporoc<trpS, stout in habit, stalked, yellow-brown (484-
485), Sporothecae urn-shaped, 30-50 Jlm in diameter. Stalk 120-150 Jlm long. in 
ttansmiued light ye llow (4A4) to pale ochraceous {484) in the lower section, about two 
thirds of length filled with darker granules, <tiameter 10-15 pm on base, tapering to 2.5-3.5 
pm on top. Peridium often persistent, smooth and colourless in transmitted light, leaving 
at least a conspicuous collar. No particular dehiscence lines were visible. but sutures 
during sporocarp development allowed the peridium, usually 00( connected with the 
capillitial threads. to fall away in mature sporocarps. Capill itium arisi ng from one point at 
the centre of the sporotheca with a few perpendicu lar, stifr branches, these mostly 
dichotomous 1(-2) times more forked. at the ends about IJ!m in diameter. Spores in mass 
rose (484) to oli vaceous (584) brown, very pale olivaceous (4A3) under the microscope:, 
globose, omamcn!ed with flat, patchy, Slightly darker Warts Of 1-l.2J!ffi diameter, (5.5)-
6.5-8-(.9) Jtm in size. 

Eclu'nusteliwn colliculosllm K.D. Whitney & H. W. Keller. 1980 (A, 45: loc. 4. 5, 10, II. 
13. 14, 16. 17. 18. 21, 22, 24. 28. 37. 38). Figs. 2-6. With high preference for bark. only 
exceptionally occurring on liner. 
Large colonies of single but gregarious sporocarps, pink (782) 10 colourless, fresh shining 
like a small brilliant brooch, (50)-60-100 J.l.m in height, each with 40- 100 spores. Stalk 
white, colourless and translucent under the microscope:, filled with a few dirt granules in 
the lower third, (40)-5()...70 Jtm in height, diameter about 10 pm at the base, 2-2.5 Jlffi on 
top. Peridium fugacious. collar absent. Columella consisting of a single, spore-like cell 
attached on the top of the stalk, with the same diameter and ornamentation as the spores. 
Spores white in mass. seldom very pa!e pink (JA2). colourless under the light microscope. 
globose, almost smooth but with large, thickened patches (articular surfaces) of unequal 
size. SIX>re wall often shrinking on the smaller, thinner areas. (7)-8-9.5-(10.5) p.m in size. 
As10nishingly. the spores appearing smooth under the compound microscope: show small 
spines when viewed by SEM (Figs. 4, 6). The solid clusters of spores with not sharply 
separated articular surfaces very different in siz.e within a spore as well as the longer stalks 
exclude the similar £. coeloc~phal11m T.E. Brooks & H.W. Kel ler (Keller & Brooks 
1976). 

Echinasrelium mit~utum de Bary (0, 3: Joe. 4, 22, 38). Probably not belonging to the 
regular desert nora. The si ngle record consisti ng of a large colony was from the baric of 
Salix alba planted around an anificial well. 

Fuligu cin~~a (Schwein.) Morgan (R. 2: Joe. 5, II ). 
Fructifications arranged in colonies of heaped plasmodiocarps, bent brain-like and 
coalescing into an aethalium of irrc:gu llll" shape and (3)-5-10 nun sizt, sessile on a broad 



Figs. 2-8 SEM photographs of Et:hi,o ... telium co/liculosum (2-6. Schniulcr 679 1) und 
Ucea spec. (7-8. 6856). 2 Dcvelopmg sporocurp. still with a closed pcridium: bar= 10 
Jlm. 3 Detai l of a later developmental phase. showing the columella as a ring diffcrentt ated 
from the still homogenous plas ma mass. 4 Mature spores. 5 Tip of stalk wi th a sporc-hke 
columell a: the hori zontal ring marks the position of the pcridium present m early 
developme nt. 6 Detai l of spore ornamentation; all bars :;;:: I ~tm. 7 Closed sporocarp of 
Licea spec.: the lines crossing the sporocarp are contaminunt fungal hyphne: bar:;;:: 10 IJ.m. 
8 Completely smooth spore: bar:;;:: I J1m. Photos Y. Novozhilov. 
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base and a white hYJXMhallus comaining lime granules. Peridium persistent. white to pale 
lilac (18A2-18A4) when fresh. densely covered with coalescing, thick lime patches, 
translucent and colourless under the microscope, smooth . C::apillitium a network of 
translu.:ent, colourless threads of 1-4 ~-t m width, with irregular to elongate whi te lime 
nodes of 30.80(.100) pm si7.e, filled with amorphous, conglomerated and colourless 
grnnula. Spores in mass dl:l rk-brown (7F8}. ellipsoid to subglobose, pale brown (6C4-60 5) 
under transmitted light, ornamented with regular dislributcd to scattered spine-like wans 
up to 0.8 Jlffi height, (10)- 10.5-11 .2-( 12) p. m. Our taxon is probably the small form with a 
gyrose conex (approaching Physamm gyrosum Rostaf. in shape). as mentioned for 'wann 
regions' in Martin & Alexopoulos (1969: 264). 

l . .ict!a biforis Morgan (R. 1: loc. 21). Occurring once on Tamorix bark from the 
southernmost locality of the journey. 

Ucca demJde.fcens H.W. Keller & T.E. Brooks. 1977 (R, 2: \oc. \3, 38). On leaves and 
twiglets of Craraegus and the bark of Calligonum. 

Ucta ldeistobolu.s 0 .\V. Martin (A. 21: Joe. 4, 5. 10. I I, 14. 2 1, 22. 24, 32). The only 
abundant/..icea, inhabiting bark of a wide range of desert scrubs. 

/.Jcen spec. (R. 1: Joe. 24). Figs. 7-8. One specimen obtained in culture from rodent 
droppings (Citell/fs spec.). 
Small, densely arranged fructifications of irregular shape, developing from the segregation 
of one larger plasmodium. of all si1.es ranging from Ucea-like sporocarps of 0.1 mm 
diameter to short. angular plasmodiocarps up to 0.5 mm size. nauened to half-ovoid. 
sessile on a broad base. Hypothallus separate for each fructification. slightly broader than 
these, with the same features as the peridium. Pcridium olivaceous brown (5E6-5E7) due 
to the colour of spore mass. in transmillcd light trJnslucent to bright amber (4A6). densely 
encrusted with small granules and angu lar crystals of 2.5-5 llffi length. densely and very 
fine waned. Capillitium absent. but very rare short. irregular windc:d golden yellow (488) 
threads were seen in the microscope, these 2.54 p.m in diameter, 10-20 p.m in length, free, 
evenly covered with fine watts. SJX)~t:S in mass p.ale chestnut brown (506). amber {4A6-
486) in transmitted lighl. smooch. globose. (9.2}9.6- 10-(10.5) p. m. not conspicuous thick­
wal led. 
Ucea retifomris Nawawi (1973) fits our specimen except the presence of small capillitium 
pieces and the non-reticulate shape of the plasmodiocarps. Perichaena brevi fi la H. W. 
Keller & T.E. Brooks (1971) differs by havi ng very large, conspicuously spiny spores. 
Arcyodes luteola (Kowalski) Nann.-Dremek. (1985) has similar, slight ly larger spores. but 
is dcs.:ribed as having a non-ornamented capillilium; Arr:yodes incamala (A lb. & 
Schwein.) Cooke usually has an abundant capillilium and forms crowded to heaped 
sporocarps without yellowish tint s. Perichaena liceoides Rostaf .. as rcdcscribed in Gilert 
( 1990), differs in having densely ornamented SJX)rcs and smooth capillitium threads. From 
habit. UL·eo renem Jahn {1919) comes closest to our specimen. but differs by having 
spinulose spores. 
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Macbrideola oblonga Pando & Lado; l988 (A, 25: Joe. 4, 5, II , 16. 17, 18, 22, 24, 28, 32. 
38). Found throughout the journey, occurring exclusively on b:ut.. 
Small groups of always single, scattered sporocarps, relati vely short stalked, (0.4)-0.5· 
0.75-(1) rrun tall , stalks reaching one fifth to one lhird the size of the reddish-brown, (8E1) 
ovoid, seldom globOse sporothcca thut is (0.35)-0.4.-0.65-(0.7) mm in height. Stalk 
hollow, not fi brous at the base, emerging from a membranous, discoid hypothallus, 
translucent pale to dull reddish brown (8C6-8E8) under the microscope. stal k itself dull 
reddish brown (8E8), transparent, (0.08)-0. 1-0. 12-(0.2) mm high, thick and stout , on the 
base 50- 100 Jlffi in diameter, often sti\130 ~tm in the centre of the sporotheca. Capillitium 
stiff and coarse, main branches mostly perpendicular, arising over the whole length of 
columella. dull reddish brown (8E8), outer threads paler (8BS). branching especially near 
the surfoce and ending with poi nted spines. Sulfacc net absent Peridium absent, also no 
conspicuous collar. Spores reddish brown (8E8) in mass. globose, pale reddish oli vaccous 
brown (804) under lnlllsmiued lighl. with very fine, regularly arranged wans up to 0.2 JLm 
high, (8.5)-9.2- 10 .5-(1 1.5) ~min diameter. 
This taxon matches a description given by Nannenga-Bremekamp & Yamamoto (1983) 
for a Macbritkota, described also by Eliasson et al . ( 1988) as a Comarricha. Comparison 
with material obtained from Spain (D. Wrigley de Basanta. Madrid. DWB 1372) led to a 
clear assignment or the Kazakh specimens to M. oblonga, previously known only from the 
Mediterranean area. 

Perichama liceoidu Rostaf. emend Gi len , 1990 (R, 1: Joe. 16). One, larger collection 
from the bark of Calligonum densun1, pH 7.6. 
Very small. scattered sporocarps without a common hypothall us, globose in shape, (0.1 )-
0.2.{1.4-(0.6) mm in size. sessile on a restricted base and without a visible hypothaltus. up 
to 0 .3 nun tall. always rounded in outline. Peridium yellow (4A8) to oli vaceous (488), 
with irregularly distributed large black areas. dehiscence line invisible. The membranous 
layer under l.nlllsmitted light pale yellow (4A5-4A6), almost smooth, sometimes with paler 
strips, the duller. opaque patches covered with dull-brown (4C7), rounded inclusions. 
these 2.5-4 !J.m in size and densely baked togelher. Capillitium absent except a few. shon 
outgrowlhs from the peridium, these wrinkled, 2-3-{3.5) pm wide threads, irregular in 
shape. pale ye llow (4A5) to ochraceous (485} and up to 25 Jim long. Spores in mass 
bright golden yellow (4A8), pale yellow (4A5) to ochrnceous (485) under the microscope, 
globose. ornamented with conspicuous. scauered and blunt to capi tate conspicuous spines 
up to 1.5 Jlm in height ( 10.5)-11-13.5·(16) I'-m in diameter. The small. yellow sporocarps 
lyi ng on lhe substratum like small eggs arc very disti nctive. 

Periclu:JeJltl corticalis (Batsch) Rostaf. (A. 15: Joe. 4 , S. 10. 16, 22, 24, 28, 3 1, 32. 38). 
Throughout the region on bark of various desert scrubs, only occasionally found on liner. 

Pericl10etUl depressa Liben (C, 6: loc. 11. 37. 38). Ra.rcr than the prev1ous species. only 
recorded from the Karatau Mountains and one locality nearby. 

Perichaeno vermiculoris (Schwein.) Rostaf. (A, 42: Joe. 4, 5. 10. I I, 13. 14, 15. 16, 17, 
18, 2 1, 22. 24, 3 1, 32, 33. 38). In spite or the regular occurrence or this species on both 
bark and litter, on ly the liner fonn wi th a membranous. thin pcridium and abundant 
capi lli tium was seen. 
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Physarnm clnereum (Batsch) Pen. (R. I: foe. 38). Only once in the Karatau Mountains, on 
\iuer of Mt!lllht~longifolia. 

Physarum d. confatum T. Macbr. (C, 6: Joe. 5, 7, I 8, 22). On the bark of various shrubs; 
found only 1M !he southern part of the journey. 
Fructifi:~uions in ~mall colonies of scattered, shoo plasmodiocarps. sometimes coalescing, 
all scs.stlc on a mconspicuous hypothallus. Plasmodiocarps worm-like, often forming 
annu late rings. globose in cross-section and ca. 0.3 mm high. ranging from small and 
~und s~roc:arp-like fructifications up to plasmodiocarps of 3 mm length. HypothaJius 
mconsp•cuous, cream to straw-<:olourcd (484-487). separate for each fructification. 
Perid.ium persistent , opening irregular, regularly spnnkled with separated, white patches of 
ash-gn:y (482) granular lime, these 30-50 ~tm in size. under the microscope trans lucent 
and colourless, with small warts and ridges to almost smooth. Capillitium a dense network 
of translucent, colourless threads 1-3 pm wide, bearing long and often confluent, 
sometimes tmmched nodes of granular lime. 50-100 JJm. often nnached ro rhe perid.ium 
and of badhamioid habit. Spores in mass dark-brown (5F8 and darker) to black, globose, 
pale brown under trnnsmiued lighl. ornamented with regular disuibuccd. fine warts up to 
0.3 ~min h<igh1. (10.5~10.8-11.5·( 12) ~m . 

With very small. distinct and never coaJescing lime nodes. this taxon fits into the concept 
of Physanun confertum. However. the Isner spec1cs is described as Conni ng heaped 
fruc tifications with a peridium almost free of lime, and spores 10-14 pm in size:. 

Physarum decipiens M.A. Curtis (R, 2: Joe . 38). Kar.uau Mountains, on bark of Rhamnus. 
All characteB or our specimen arc typical. with gn:cnish -yellow plasmodiocarps during 
development as destribed by Jahn (1919) and the distinctive, rugulosc surface . However, 
our collection differs by having curious spores (10.5)-11 -12-(12.5) pm in diameter which 
arc dark brown under transmiued light and ornamented with irregularly disuibutcd, \'Cry 

conspicuous baculate spines up to 1.2 pm height, these often arranged in rows btu leaving 
larger parts or the spore smooth. 

Physarum didemwides (Pers.} Rostaf. {R. 1: toe. 18). Collected once from the bark of 
Atraphaxis. 

PhySIJnlm notabile T. Macbr. (A. 82 + 2 field collections: Joe. 4 , 5, 7, 10. II. 13, 14, 15. 
16. 17. 18. 2 1. 22. 24. 28. 30, 3 1. 32. 33. 34. 37. 38) This species. usun.lly regarded as r-MC 
in the Old World, was the most abundant myxomycete. inhabiting all types of subst11:1.ta. 
Two destroyed and obviously wintered specimens were found in the field. both preserved 
in dense, up to 15 em thick mats of the previous year stems of Capparis spinosu. Three 
fonns. o ften wi th intermediate sponx:arps in a given colony, could be recognised (fable 
1). The most common fonn I fits best the description and the photograph given by 
Neubert et al. (1995: 283). However. spore colour is described as dark o[i\'C brown, more 
pronounced in Nannenga-Bremekamp (1991 : 195) as very dark like in P. ditlenttOides. 
Our form I differs in having pale spores like most of the Pllysanur~-spccies. which is also 
the case in :1 specimen of Jaaps exsiccate series (No. 85). A specimen from Colorado 
(Larimer Co., cow dung. TRTC) determined by Sturgis is identical with fonn 2, whereas 
form 3 approaches somewhat Pllysa111.m compressum Alb. & Schwein: in habi t. 
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Table I. Morphological differentiation bel ween foJTns of Physarumt~otabile. 

character fonn I fonn 2 fonn3 

sporothcca glotx»e-deprcsscd 10 globose compressed to weakly 
shape umbilicoid reniform 
diameter 0.5-0.7 nun 0.4~.6 mm 0.2.0.3 x 0.5.0.8 mm 

base mldish (588-508) dull grey (504-584) reddish (!iB8-!'iD8) 

stalk dark brown (5E8). solid black diny brown (!if'S) · black 

lime nodes 40.SO pm, mostly scpa- 50-100 p.m. sometimes 100 1-1m and tnOI"e, coo-
coalescing lescing to badh3mioid 

spo.-o violet brown (8C3-8E4) darl: violet brown (8E4) datk olive brown (504-
colour with a paler side. often a with a paler side SE5), no con..~picoous 

gcnninatioo visible paler area 

diameter (9.7)- 10-10.8{ 11.5) "m ( l l)-11.6-12.(12.5)p.m (10.5)-11-1 1.5{12) "m 
ornamentation wans < 0.4 p. m high spines 0.4-0.8 p. m high spincsO.S-1 p.mhigh 

habita t liner and dung preferentially dung liner and dung 

Prorophysamm phloiogemuTJ M. Blackw. & Alexop .. 1975 (0, 3: loc. 16, 21. 24). This 
species was on ly found in the south-eastern loop of the journey. the true desert region. One 
of the Ka1..akh specimens is described and figured in Castillo et a!. (1998). 

Stemoflitis virginienris Rex (R , I: Joe. 38). Collected once on the bark of Cratt~egUJ from 
the Karatau Mountains. A small group of sporocarps matching the redescription of the 
species by Caslillo et al. (1997) except for slightly larger spores (6.5-7.2 Jlffi in diameter). 

In addition. two forms of the Protostelinles and five forms of myxobactcria were common 
throughout the survey. 

Protosrelioles, sp. I (A. 42: Joe. 4, 5, 10, 13, 14, 16. 17, 18, 21, 22, 24, 3 I, 32. 33. 37. 38). 
Very common on all kind of bark throughout the region. occurring r.uely on Iiiier. 
Large colonies of gregarious. si ngle, stalked but deciduous, globose, colourless and 
smooth spores (6.7-)7.2-8(-8.6) Jlm on slender, shon stal ks of one to two-fold spore 
diameter; very probably ProiOstelium mycopiJagu Olive & Stoi:movitch. 

Protosteliales, sp. 0 (C. I 1: Joe. 5, I I. 13, 24. 37, 38). As for the previous species, with a 
strong preference for bark. 
An unidentified species with smaller colonies of scauered. single nnd stalked. deciduous 
thick-walled spores having a roughened surface. (7.8-)8.2- 10.2(- 10.8) Jlm in diameter, 
stalk not observed under the light microsct)pe. 

Myxobtu:teriwn di v. spec. (A. 132: loc. 4. 5, 10, II. 13. 14. 15. 16. 17. 18. 21. 22. 24. 25. 
28. 31. 32, 33. 34, 38. 39). With 132 records. myxobacteria were exceedingly abundant on 
all substratum types throughout the ~gion . 
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REsUU S Af\'D DISCUSSION 

The 146 moist chamber cullures yielded a total of 5 13 records, wi lh 328 of these 
belonging to the myxomycetcs. In the field . only 10 fruc tifications were collected, all 
under cxceplional situations and reprcscming on ly two species (Didymium squamulosum 
and Physarum notabile). Altogether. 27 species of myxomycetes. two members of the 
Protostcliates, and five forms of Myxobactcria (nol differentiated) were registered. The 
3\'CI"3ge yield of the moist chambers was about 2.2 myxomycete species per cullure. Only 
six of !he cultures gave no results; firleen others produced only myxobxteria. 
It seems to be a common biological rule thut extreme environments ha ve impoverished 
OorJS. albeit wilh a few, extremely abundant species. The results of the study presented 
here confirm this. Compared with surveys from wooded areas (Stephenson et al. 1993. 
Schniuler & Novozhilov 1996). the desert investigated harbours a rather poor 
myxomycete nora. IJ on ly species regularly (more than two records) occurring in true 
desert habitats and outside the Karatau Mountains arc regarded. the species list dec lines 
from 27 to 15. but these are species often found with exceedingly high frequencies 
(Echinu.nelium colliculoswn: 43 of 81 cultures with bark ; PIJysamm norabile: 82 of 146 
cultures). These and other species previously regarded as rare (e.g. & hinos1etiwn 
arborewn and Machrideola oblonga) underline the distinctiveness of this desert 
myxomycete nom. From a number of substrata, especially bark of desert shrubs (e.g., 
Atrap}mxis repficaJa aod Calligcmum densum). all cultures yielded myxomycetcs. Under 
favoumble weather conditions, literally each square ccmimetre of bark must be covered 
with myAomycetes. 
Bark yielded most of the species, as we ll as most of the rcx:ords, followed by liner and 
dung. Only two species occurred exclusively on animal droppings (Didymium 
anmdispornm and Ucea spec., both recorded only once). although dung is well known as 
an occasional subsu-atum for many species (Eiiasson & Lundquvist 1979). Of particular 
interest is the abundance of myxomycete taxa fonns oflcn regarded as ancient , such as 
Echinostelium, Protophysarum or the Protosteliales in comparison to the poor total 
myxomycete n or"J. The extremely high abundance of corticolous m~omycetes st:mds in 
contrast to the purity and scarcity of the epiphytic lichen flora (about 10 species o nly); 26 
bark moist chambers were from taller shrubs almost free of epiphytic lichens, and 21 
(81 %) of these yielded myxomycctes. From the 46 moist chambers o f shrubs with 
epi phytic lichen coverage exceeding 5%, 43 (93%) yielded m~omycctcs. 

What arc the limiting fac tors for myxomycete diversity in such elltreme environments'? 
One obvious and striking factor is the very harsh climate. wi th only two short time 
windows (spring ~d autumn) available for myxomycete development. An indirect 
confim1ation ror this assumption is the appearance of additional species (Pericllat!na 
depressa. Pllysanm1 ci11ereum. P. decipiens. and Stc>mOflitis virginit!nsis) in the Kamtau 
Mountains. characterised by a more steppe-like vegetation and a s lightly more humid 
climate. The ex treme fluctuations in ai r humidity favour species with a short development 
time or those able to survive repeated desiccation during developmenl. The rarity of 
decayi ng wood is a further limitation; dead branches remai n over a long time on the 
shrubs. and those on the ground dry out quickly due to their small diameter. Due to the 
extremely cold winters, the region lacks ~y succulent plants, thus excluding species such 
as Badhnmia gracilis (f. Macbr.) T. Macbr .. known from arid regions but with a strong 
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preference for decayi ng succulents (BI ::K:kwell & Gilbertson 1980, Eliassen 1991). Thin 
liner mats were observed only under the rare denser shrubs wi th well-developed foliage 
(e.g., Rhanums sinrenisii. Ammodendro11 eichwaldii) or as heaps of dead branches like in 
Capparis spinosa. tPus limiting the number of litter species. A less obvious factor is the 
high pH of all substrata, usually ranging from 7 .4-8.2. lbe reasons arc the of'ten saJty soils 
as well as the 3Ctual plant subslrata: especially the abundant Chenopodiaceae with high 
Na· and ash contents. These high pH vaJues may be a reason fo r absence o f most members 
of the Stemonitales, Uceales and Trichales except Perichaena. The only exception, bark 
of Tamarix (pH 4.6-7.2, n=5). harboured a different myxomycete nora (e.g., Comatricha 
la.uz , C. pulchella, Arcyria minuta, and Ucea biforis). 

Table 2. Comparison of regional myxomycete floras with the results of the present survey. 
T • total number of species recorded, S - species shared, and CC • coefficient of 
community. For data sets fro m the boreal zone, compare Schnittler & Novozhilov (1996). 

climate T 5 cc region and source 

boreal 90 9 0.15 Russian Karelia (Schn ittler & Novozhi lov 1996) 

borul 125 10 0.13 boreal Fin land (Hllrk6nen 1979a. b. 198 1, 1989) 

boreal 101 0 .12 b<:m:al Sweden (Ei iasson 1975, 1977. Eliassen & 
Lundq vist 1979. Eliassen & Strid 1976, El iassen & 
Sunhede 1972, Fries 1899, 1906. 19 10, 19 12, Harling 
1952. Santesson 1948. 1964) 

tcmpar.:ue 106 O.Q7 (Stephenson et. al. 1993) 

montane 56 0.00 (Stephenson ct. al. 1993) 

subtropical 77 0 . 13 (Stephenson ct. al. 1993) 

tropical 101 II 0. 17 (Stephenson ct. al. 1993) 

tropical 94 10 0 .16 Hawaii (Eliassen 1991) 

medi· 93 10 0 .17 Israel (Ramon 1968. Binyamini 1986. 1987, 1991) 
terranean 

desen 39 0.27 Arizona (near Tucson, Chaparral and desert records 
only: Evenson 1961; Sonora: Blackwell & Gilbt:rtson 
1980) 

Compared to surveys in tcmpemtc and tropical regions having a humid climate. the 
myxomycete species list obtai ned in the present study is short, but it comprises one of the 
most distinct myxomycete floras on Earth. E~tpressed in tenns of s imilarity (coefficient of 
community. compare Stephenson et al. [1993)) the species inventory shows very low 
degrees of similarity (0.07-0. I 5) with all temperate regions and only s lightly higher ones 
(0. 13-0. 17) with tropical and subtropical regions (Tab. 2). Surprisingly, the Medi terranean 
region also is very different (0. 17 for myxomycetes from Isrnc:l). Only the nora of a hot 
desen (Arizona) shows a higher degree of si milari ty (0.27). Consequently, it t:an be 
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expected that the most similar flora in the New World should occur in a winter<old desert 
such as the Mojave region . 
The area investigated in the present study is still too small to reveal differences in 
geographical diSiribution. Among the five main habitat types, sand dune areas showed the 
highest richness of species, correlating with a richer and more abundant shrub flora. Some 
shrubs, such as the Calligonum species, are limited to sand dunes. Obvious difrerences in 
the species mventory existed only for the Karatau Mountains. which have more rai nfall , 
non<alcareous soils and with Craraegus ambigua the on ly true lret of the region. ln terms 
of vegeuuion, this region can be regarded as the southernmost steppe peninsula. 
At lhe present level of knowledge. further comparative investigations in other 3rid regjons 
are necessruy to explore the whole richness of desert myxomycetes and reveaJ their world­
wide distribution patterns. 
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ABSTRACT: This note introduces the scientific contribution of AndrC MAUBLANC 
(1880 - 1958) tlU"Ough a short biography and an annotated list of hi s writings. Over one 
hundred ti!Jes pertaining to the fields of phytopathology and mycology could be 
retreived. TI1cy focus on diseases of cultivated plants of temperate and tropical regions. 
on the taxonomy of their fungal agents and also on saprotrophs. Each ti tle is provided 
\\ith a concise nolc wlderlining the original approach of the research undertaken. 

TI1ese publications apparently suffer from no longer being considered of 
interest al though they deal with problems that even today have not been resolved. 

KEY WORDS: fungi, phytopathology. biography, bibliography. taxonomy, crops, 
temperate zone. tropical regions. 

INTRODUCTION 

Andre (Pierre. Jules) MAUBLANC {1880·1958). remains the last French 
naturalist phytopathologist with a marked interest in fungal taxonomy. His notable 
acltievements in both fields of research 'oi.'Cre undertaken throughout the fust half of the 
twentieth century. lnterestingly. however, his scientific contribution has never been 
considered on a global sca.Je. Such concerns ltis numerous titles and new binomials he 
introduced moslly in the early decades of his career. 

Maublanc graduated from the ' Paris Jnstitut National Agronomique' at the 
turn of the twenty century. Soon after, he joined the recently organised 'Station 
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Centrale de PatJ1ologie'. which. :U th.1t time. was located a short distance from the 
Institute. TI1erc he was introduced to plant pathology and mycology by such emi nent 
teachers as E. Prilleux. G. Delacroix and E. GrifTon. After his engagement in the first 
world war. Maublanc was appointed at this Insti tute where he taught plant pathology 
and botany until his retirement in 1948. Maublanc was also involved in teaching both 
di sci plines in two other institutes: ' ln.stitut Nationa l d 'Agronomic Coloniale ' and 
' lnstitul Technique de Pratique Agricolc' . This longstanding c.1reer was, nonetheless, 
imem.~ptcd once by his 19 12 • 19 14 journey to Brazi l being sent there to org.mize a 
ph)1opathological labora tory at the Nati onal Museum of Rio de Janeiro (S.1im-Jore & 
Mouchacca. 1999}. 

Starting in 1903 omd up to the ftr'St world war, Maublanc aut110rcd a large 
number of papers on plant diseases induced by fungi and on ta.'\:onomic mycology. 
These lncluded the diagnoses of a f.1ir nwnber of new taxa developing on material 
collected in France and on specimens rece ived at the Pathology Station ei ther from 
local fanners or from overseas territories. Maublanc then also achieved the publication 
of two text books of plant pathology left incompletcd by the death of G. Delacroix. 
After 1920, Maublanc pursued his investigations on microfungi inducing di seases of 
tropical and temperate plants and of materiaJ brought back from Brazil. But then he 
a lso developed an interest in higher fungi. This was rapidJy materialized by a popular 
book on edible and poisonous nmshrooms. l11e latter appeared in severn! editions 
between 1920 to 1940. 

The study of basidiomycetes then became the dominant field of rcse.1teh 
pending his collaboration with the Swiss Paul Konrad. TI1i s association resulled in the 
preparation of the leones Selectae Fungorum ( 1924 - 1937) and of two basic books on 
the systemat ics of higher fungi. In the same period. Maublanc issued the enlarged new 
version of his fo m1er popuL1r book which was re-ent itlcd ' Les Champignons de 
France'; the Iauer was aJSi> the subject of several new edi tions. 

Besides his teaching commitments and research on rw1gi. Maublanc also 
accepted some side responsibilities. He was elected General Secretary of the French 
Mycologica l Sociely: a position he first occupied during the four years before ttis 
Brazilian trip ru1d again for a very long period extending from 1920 to 1957. In this last 
year, he became President of the Society. Maublanc was also twice proposed as 
President or the French Society of Plant Pathology ( 1930 & 1939). 

Maublanc 's fields of interest extended beyond plant pathology and mycology. 
Indeed he soon became noted fo r his wide knowledge of other natural history 
disciplines such as entomology, geology, etc. 1l1is interest is behi nd hi s membership of 
olher scientific and popular societies such as the French Entomological and Botanical 
Societies and the ' SociCtC des Naturalistcs Parisiens' . His implications in these 
domains culmin.·ucd in hi s proposal as President of the French Entomological Society 
in 1942 and the French Bmanical Society in 1945. In 1957, Maublanc assumed in 
addition the Presidency of the ' SociCtC des Naturali stcs Parisiens' . 

Maublanc' s notes on phytopathology on tropic.1 l and temperate plants were 
published mostJy in journals which ceased to be published severa l decades ago. l11csc 
publications apparently suffer from no longer being considered or interest altJ1ough 
they deal with problems that even today have not been resolved. 

l11e present note provides an ann01atcd list of Maublanc's titles. TI1e 
taxonomic status of names he introduced will be considered in a subsequent note. 
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ANNOTATED LIST Of PUBLICATIONS 

ABBREVlATIONS: JoumaJ titles were abbreviated fo llowing B-P-HJS (Botanico­
Pcriodicum-HUIUian umiSupplcmcntum Hwu Institute for Botanical Documclllation, 
Pittsburgh. 199 1). Author's names arc abbreviated following Bru mmit & Powell 
(1992). 

190J 
MAUBLANC A. Sur quelques espCces nouvelles de champignons infCrieurs. Bull. 

Trimestricl Soc. Mycol. France 19 : 291-296. Provides descript ions of 18 species new 
to science belonging to the Ascomycolina and the deuteromycotiM and the new 
entomopathogenic fonn genus Nomuraea. 

1904 
MAUBLANC A. Espkes nouvelles de cha.mpignons infCricurs. Bull. Trimcstricl Soc. 

Mycol. France 20 : 70-74. Several new species and varieties of ascomycetes and 
deutcromycetes a rc proposed from material collected in France and Mexico. 

MAUBLANC A. & LASNIER E. Sur une maladic des Cauleya. Bull. Trimestrie l Soc. 
Mycol. France 20 : 167· 192. E.xamination of infected leaves from plants of the genus 
Carrleya provided a pure strain of the causal agent: the Iauer proved to represent a 
new ascomycete. then proposed under the binomial Physa/ospora cau/eyae Maubl. & 
L.'\Snier. 

MAUBLANC A. Sur une maladie des olives due au Macrophoma dalmoticn (Tl1ilm.) 
Berl. & Vogl. Bull. Trimcstricl Soc. Mycol. France 20 : 229-232. Fcatwes symptoms 
of a previously unknown olive disease with a descript ion of the coelomycete causal 
agent. 

MAUBLANC A. A propos du Dasyscypha cnlyciformis (Willd.). Bull. Trimestriel Soc. 
Mycol. France 20 : 233·235. A descri ption of tills discomycete is provided based on 
infected fi r S.1J1lplcs co llected by G. Delacroix.. Maublanc suggests the ascomycete. 
formerly observed on several conifers. is a saprophyte that develops at the periphery 
of t he wounds or on tJ1e ki lled bark of the trees. 

I 90S 
MAUBLANC A. Travaux de Ia Station de Pathologic VCgCtale. EspCces nouvelles de 

champignons infCrieUTS. Bull. Trimcstri cl Soc. Mycol. France 21 : 87-94. In this 
paper. Maublanc introduced 15 new species of ascomycetes and dcutcromycetes from 
material collected in France and overseas. 

MAUBLANC A. Travaux de Ia Station de PatJ1ologic VCgCtale. '/'richoseptoria 
fructigena. nov. sp. Bull. Trimcstriel Soc. Mycol. France 21 : 95-97. Tiu! new 
dcute romyccte Trichoseptoria fntctigena Maubl., developing on Pyrus malus and 
CJvlonia vulgaris in France. is introduced. 

1?06 
MAUBLANC A. Sur quelques cspCccs nouvelles ou pcu connues de Champignons 

infCricurs. Bull. Trimcstricl Soc. Mycol. France 22 : 63-70. Tltis paper considers 
species and varieties of ascomycetes and deuteromycetes yet unrecorded fo r tJ1 c. 
French. Spanish and Brazilian mycobiotas. New binomials established arc: Calosporn 
tamnricis and its var. zignoelloides. Diplodiello tamaricis. Sep1oria azalae-indicae. S. 
phaseoli. Gloeosparium ricini. G. plmji, G . . robraline. G. dendrobU. Marssonla 
obtusata, Ramulnria liguslrina andMelanobasidlum mali gen. nov.,_sp. nov. 
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MAUBLANC A. Quelques chawpig.nons de l'est africai n. Bull. Trimestricl Soc. 
Mycol. France 22 : 71·76. Reports on several rust and snmt pathogens from plant 
material collected by G. Le Testu in Portuguese East Africa. now Mocambiquc. New 
binomials proposed are: Puccinia Le Testui. Ravenelia Le Testul, Pleoravenelia 
def ormans and w~;ti/ago andropogonis.jinltlmi. 

1907 
MAUBLANC A. Sur quelques champignons infCrieurs nouveaux ou peu connus. Bull. 

Trimestriel Soc. Mycol. France 23 14 1-145. New ta.'I:Onom.ic proposals arc: 
Physnlospora populina, Sphaerel/a tabaci, Plowrighlio agaves, Hysterostomella 
eloeico/a, Phoma flicotianae, Cytosporina halimi and Camarosporium persicae. 

MAUBLANC A. Ceratopycnidium, genre nouveau de SphCropsidCcs. Bull. Trimestriel 
Soc. Mycol. France 23 146- 149. Introduces the new coclomyccte genus 
Ceratopycnidium Maubl., type species C. citrico/um Maubl. 

MAUBLANC A. Sur une maladie des sapins produitc par lc Fusicoccum obletinum. 
Bull. Trimestricl Soc. Mycol. France 23 : 160-1 73. Reviews symptoms of the disease 
known as the red fir disease. In line with previous authors. Maublanc ascribes the 
causal agent to Fu."iicoccum obietinum, a description of which is also prese nted . A list 
of other fungi observed is also included. Some nomenclatural decisions are fo rwarded 
including two combinations: Rhizosphoero pini (Corda} Maubl. and Toxosporium 
comptospermum (Peck) Maubl. 

PRrLLEUX E. & MAUBLANC A. La maladic du sapin pectinC dans lc Jura. Compt.. 
Rend. Hcbd. SCances Acad. Sci., Paris., 145 : 699-70 1. Rcpons symptoms and origin 
of this fir disease. The authors advocate the establishment of a mixed vegetation of fi r 
and beech trees up to 800 m altih1de and a combination of fir-spruce at higher leve ls. 

1908 
GRIFFON E. & MAUBLANC A. Sur lc blanc du chCne. Compt. Rend. Hebd. seances 

Acad. Sci .. Paris. 147 : 437-439. An overview of the oak downy mi ldew in france. 
GRIFFON E. & MAUBLANC A. Notes sur divcrses maladies des branches du 

pommier. Bull. Soc. Nat Hon . France. 8 p. A popular note on common twig diseases 
of apple treeS. 

1909 
MAUBLANC A. Les maladies des pays chauds (I). Maladies du cacaoyer. I. La 

pourriturc bnme des cabosscs. II . Lasiodiplodio theobronwe (Pal) Griffon & M1ubl. 
Agric. Pr.1L Pays Chauds 9 (79) : J 14-324. This paper is the first of a series of notes 
on plant diseases in 110pical reg ions. It considers a disease of cacao trees : the brown 
rot disease of pods with notes on the causal agent. 

MAUBLANC A. Lcs maladies des pays chauds (2 - suite). Maladies du cacaoyer 
(suite}. 111. Le chancre du cacaoyer. IV. Les balais de sorciCre du cacaoyer. V. 
Pourridie des racines du cacaoyer. Agric. Prat. Pays Chauds 9 (80) : 393-407. A 
survey of three fungal diseases of cacao trees. 

MAUBLANC A. Rappon sur Ia session gCnCrale organisCc a Paris en octobrc 1908 p.11 
Ia SociCtC Mycologique de France. Bull. Trimestricl Soc. Mycol . France, L 25. pp. 
XV-XXX.LX. Rcpon on the annual general session of the French Mycologica l Society 
presented by the General Secretary A. Maublanc. Included is a list of mushrooms 
collected during the October 1908 forays made in tJ1c forests of Saint-Germa in and 
Compi Cgnc and in localities around Versailles. 

GRIFFON E. & MAUBLANC A. Lc blanc du chCne. Bull Trimestricl Soc. Mycol. 
France 25 : 37-50. An overview of the oak downy mildew in France and Europe. on 
susceptible host plants and on the o rigin of t he disease. 
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GRIFFON E. & MAUBLANC A. Sur W1C maladic du Cacaoyer. Bull. Trimestricl Soc. 
Mycol . France 25 : 51-58. Repons on a root and twig disease of cacao trees grown in 
Africa (Gabon) evidenced by the development of smal l black pustules. An isolate of 
l11c causal agent matched the description of Botryodiplodia theobromae Pat.. a 
pol)tphagous coclomycctc then found lo be best accomodatcd in the fonn genus 
Lnsiodiplodia Ellis & Evcrh. 

GRIFFON E. & MAUBLANC A. Notes de mycologic et de pathologic vCgCtalc. Bull. 
Trimcstriel Soc. Mycol. France 25 : 59-63 . Titc first part of this conlribution groups 
the protologues of four new taxa: Collelotrichum ixorae. Dichomera carpini, 
Naemaspora jtvJmini and Chaetophoma erysiphoides. Tite second concerns the 
diseases and paLhogens of the following pathologies submitted to the plant pathology 
labomtory: Gloeo~porium nervisequum (Fuckel) Sacc. on platanus. Cl!rcosporo 
microsora Sacx:. on lime-tree. Urocyj·tis cepuloe Frost a smut of onion and leek and 
Phyllosticta brossicae (Curr.) Wcstcrld. on caulinowcr. 

GRIFFON E. & MAUBLANC A. Observations sur quelques maladies de Ia benerave. 
Bull . Trimestricl Soc. Mycol. France 25 : 98-107. This first contribution on sugar­
beet diseases reviews problems of heart decay. leaf diseases and fom1ation of 
outgrowths or roots. 

GRIFFON E. & MAVBLANC A. Sur Wle nouvelle roui lle des OrcltidCes des scrres. 
Bull. Trimeslriel Soc. Mycol. France 25 : 135-139. lntroduces the novel rust flemileio 
oncidii Griffon & Maubl. observed on several Brazi lian Orchids grown in 
greenhouses around Paris. According to the authors. the disease does not markedly 
affect the plarns. To arrest its extension, Lhc lower leaf surface should be washed with 
water supplemented with ' tob.1CCO juice and black soap'. 

GRIFFON E. & MAUBLANC A. Notes de pathologic vc!gc!tale (mildiou. black-rot. 
rouillcs). Observations sur quelques maladies de Ia vigne. Observations sur les 
rouilles des plantes cultivCcs en 1908. Bull. Trimcsuiel Soc. Mycol. France 25 : 140-
146. 11tis synthet ic note conveys observations made at the Paris Plant Pathology 
Station in the year 1908 on some diseases of vine {powdery mildew and black-rOI in 
the centre of France) and msts of some cultiva ted plants such as cereals and some 
nursery trees and shrubs. 

GRIFFON E. & MAUBLANC A. Sur quelques cl1.1mpignons parnsitcs des plantes de 
scrrcs. Bull. Trimcstricl Soc. Mycol. France 25 : 238-242. DescripHons of fungi 
pathogenic to greenhouse plants of the genera Clusioe, Dracoenae and Codiaeum: 
two fungi are new proposals: Pestalouia clusiae Griffon & Maubl. aJld Phyllosticto 
dracaenae Griffon & Maubl. 

1910 
MAUBLANC A. Rzlppon sur Ia session gCnCrale ct les herborisations organisCcs aux 

environs de Dijon en octobre 1909 par 1a Societe Mycologique de France. Bull . 
Trimcstricl Soc. Mycol. France. 1. 26. pp. 1-XXJ & XXX I. A rcpo11 on the plenary 
October 1909 session of the French Mycological Society. Includes the list of fungi 
from forays made around the cities of Autun. Epinac and Scmur ruKI. in the woods of 
Gcvrcy-Saulw1 and Bcaune. 

MAUBLANC A. Lcs ma ladies des pays chauds (3 · suite). Maladies du cotonnier. I. Le 
chancre du collet du cotormicr. Agric. Prnt. Pays Chauds 10 (83) : 105-1 11. After 
reviewing the diseases of c.1cao trees. those of cotton bushes are debated staning with 
that of the collar canker. 

MAUBLANC A. Lcs maladies des pays chauds (4 - suite). Maladies du cotorutjer 
(suite). II. Maladies de Ia mosaique et maladies analogues. Ill Antfachnose du colon. 
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Agric. Pra1. Pays Chauds 10 (~4) : 2 14-223. More diseases of colton bushes are 
discussed. 

MAUBLANC A. Lcs maladies des pays chauds (5 ·suite). IV. Maladies di vc rses des 
racines. V. Maladies diverses des tiges. VI. MaJad ies des fcuilles. VU. Maladies des 
fruils. Agric. PJat. Pays Cl\3uds 10 (85) : 295-304. Descriptive cards of several 
common lropical diseases of roots. twigs. leaves and fruits of imponant crops. 

MA UBLANC A. Les maladies des pays chauds (6 - suite). Maladies de Ia canne a 
sucre. Agric. Prat. Pays Chauds to (90} : 232-252. Descriptive cards of common 
diseases of sugar cane and their causal agenlS. 

MAUBLANC A. Lcs maladies des pays chauds (7 - suile). Maladies de Ia canne a 
sucre. Agric. Prat Pays Chauds 10 (9 1) : J 12-320. Further infonnation on di seases of 
sugar cane. 

MAUBLANC A. Les mal.1dics des pays chauds (8 • suile). Agric. Prat. Pays Chauds 10 
(92) : 379-400. Reviews several diseases of tropical crops. 

MAUBLANC A. Lcs ma ladies des pays chauds (9- suitC). Agric. Prat. Pays Cbauds 10 
(93) : 502·!505. More information on tropical plant diseases of economic importance. 

MAUBLANC A. Notes compi Cmentaires (maladies du c.1ftier. du thtier. du cotonnicr 
et du cacaoyer). Agric. PrnL Pays Chauds 10 (93): 506-512. Unreported observations 
by t11c author on pathogens of di seases of coffee. tea. cotton and cacao lrecs. 

GRIFFON E. & MAUBLANC A. Sur une maladie des perches de chataignier. Compt. 
Rend. Hebd. Stances Acad. Sci., Paris. 1!51 : 1149-1 151. A description is provided of 
the disease of chestnut-poles in the French Limousin region. Observed sym ptoms are 
believed to ntatch a similar disease reported few years ago from Italy by Briosi & 
Fameti TI1e latter ascribed thi s ink disease of chestnut-trees to lhe widespread 
Melnnconis perniciosa commonly detected only as its anamorphjc fom1 Coryneum. 
However, the French authors favour the hypothesis that the hyphomycetc isolated by 
the Italians would rather be a synonym of J.4e lanconis modomin Tul 

GRIFFON E. & MAUBLANC A. Nouvelles recherches sur Ia pourrirure du coeur de Ia 
bcttcrave. Bull . Trimcstricl Soc. Mycol. France 26 : 126-IJ I. By using pure cullures, 
the au01ors proved tl1.11 01e disease known as heart decay or sugar-beet corresponds. 
in fact, to two disorders: the true heart decay induced by Phoma labajica and Lhe 
drying of the heart leaves due to a species of Cladosporium. These results were in 
line with the fie ld observations and the disease hypothesis fonnulated earl ier by 
KrOger in 1894. 

GRIFFON E. & MA UBLANC A. Le blanc du chCne et l'Ordium quercinum ThOmcn. 
Bull. Trimestricl Soc. Mycol. France 26 : IJ2-137. A study of the widespread oak 
powdery mildew disease definitely distinct from Oidium quercinum. Pending the 
discovery of the perfect state, the new provisional nmne Ordium a/phirordes Griffon 
& Maubl . was proposed. 

GRIFFON E. & MAUBLANC A. Sur des espCces de Sphaeropsls cc de Diplodio 
parasi tes du Poi rier et du Pommier. Bull. Trimcstriel Soc. Mycol. France 26 : 307-
3 16. Observations confinned that apple and pear trees were susceptible to atmek by 
taxa of the genus Sphaeropsis as S. malorum Peck and S ~utlodiplodia (Fuckel) 
Dclacr. Also by the morphologically similar genus Diplodia. However, developing 
ta.xa of the latter genus though morphologically distjnctive were not identified to the 
species level. TI1cse coclomycetcs though commonly repor1ed as saprophytes, may 
somet imes act as wound parasites c.1pable of ki lling a large area of the cortex. 

GRIFFON E. & MAUBLANC A. Unc Chyc ridinCc nouvelle parasite d'un gazon de 
Ray-grass. Bull . Trimcstriel Soc. Mycol. France 26 : 317-32 1. Examination of lawn 
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samples of Ray-grass from Fonta inebleau developing symptoms of ·yellowing ' led to 
the isolation of a novel Chytrid described as Cladochytrium caespitls Griffon & 
Maubl. 

GRIFFON E. & MAUBLANC A. Sur Ulle maladie des perches du Cha1aignier. Bull. 
Trimcstricl Soc. Mycol. France 26 : 37 1-38 1. A synthetic report on Lhc Chestnut pole 
disease widespread in France. Italy and Portugal . TI1c causal agent of the developing 
elongated spots is Melanconis modomin Tul wi th the conidial st.11c renamed 
Corymeum modonium (ful.) Griffon & Maubl. 

19 11 
GRIFFON E. & MAUBLANC A. Notes de pathologic vtgetalc. I. Une maladie des 

feuilles de Ia rose de Nol!l. II. Unc maJadic de !'aubergine. Ill . Maladies des cCreales 
(rouillcs. pic!tin. noirs). IV. Maladies du ettur de Ia bclternve. V. Maladies t\ sciCrotes. 
VI. Maladies de Ia ponune de terre ct de Ia tomate en 1910. VII . Lc mildiou de Ia 
vigne en 1910. VIII . Leblanc de chC:nc en 1910. IX. Blanc de groseil licr. X. Maladie 
vcrruqucusc de Ia pommc de terre. Bull . Trimeslriel Soc. Mycol. France 27 : 47-67. 
Descriptions of fungi parasitising planls of economic importance in the domain of 
agricu ltural. honiculturnl and forestry. For some of lhc agents, an evalumion of losses 
is undertaken. Rclcvanl measures of conlrols are also debated. 

GRIFFON E. & MAUBLANC A. Deux moisissures lhcnnophiles. Bull. Trimestriel 
Soc. Mycol. France 27 : 68-74. Prolologues of 1wo thcm,ophilic hyphomyce1es: 
Penicillium dupontil Griffon & Maubl. and Sepedonium lanuginosum (Miehe) 
Griffon& Maubl. 

GRIFFON E. & MAUBLANC A. Notes de pathologic vCgC1ale e1 animale. I. Sur le 
Plasmodiophora brasslcae. II . Sur Wl cas de decurtation des jcuncs rameaux 
d'EpicC.a. Ill Sur unc maladie des olives dans les Alpes-Maritimes. IV. Champignons 
nouveaux parasiles des poires. V. Sur une maladie des poissons causes par une 
Sapro1Cgni6e. Bull. Trimestricl Soc. Myeol. France 27 : 469-475. Five partjcular 
pathologies are reviewed includ ing a disease of young twigs of spruce lrees, an olive 
disorder due to Gloeosporium olivarum Ver. d' Aim. in the region of the Alpes­
Maritimes and finally a fish disease induced by one of the Saproleg:nialcs. The 
chapter on pear dise.1SCS contains Latin descriptions of the new genus Lasiostroma 
and of Phoma umbilicarls (see also nexl paper). 

GRIFFON E. & MAUBLA.NC A. Contribution 3 I'Ctude des m.'lladies des pommes e1 
des poires. Ann. lnst NatJ. Agron., Paris. 2._ sCrie. I. 10. pp. 69-106. Conveys 
original infomwion and drawings of seve raJ parasilic diseases of apples and peaches. 
Tite s1udy was ca rried out a1 the planl pathology station and followed by a 
prospecljve research to define climalic and cultural conditions favouring each disease 
and to select appropriate field measures to limit losses. 11lc new decay fungal agent 
of peaches Lasiostroma pirorum Maubl. gen. nov .. sp. nov .• is described in addition 
10 Phoma umbilicaris (soc also previous paper). 

MA UBLANC A. Rapport sur Ia session gCobale orpnis6e en septcmbrc e1 octobre 
1910 aux environs de Grenoble e1 d'Annccy par Ia SociCI~ Mycologique de France. 
Bull. Trimestriel Soc. Mycol. France. 1. 27, pp. I-XXX. Th.is repon comprises the list 
of fungi collected in lt!c forays organised in the neighbourhood of Grenoble and 
Arutecy during September and October 1910 by lhe French Mycological Socie1y. 

19 12 
GRIFFON E. & MAUBLANC A. Les Microsphaera des Chtnes. I. Les Microsphoera 

amtncairls des ChCnes. II. Les Microsphaera europCcns des ChCnC$, Bull. Trimestriel 
Soc. Mycol. France 28 : 88-1 04. An overview of Microsphoera species on American 
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and European oaks. 11le autho~ concluded that the Microsphaera responsible for the 
o.1k dO\\llY mildew is distinct frOm American species and from U1ose reponed c.vlicr 
in Europe. 1l1c new taxon of unknown origin but rnost probably of recent 
introduction into Europe is proposed with the following binomial : A•ficrosphoero 
olphitoldes Gri ll" on & Maubl. 

MAUBLANC A. R.1ppon sur Ia session gCnCra lc organisCc en octobre 19 11 amc 
environs de Paris par L1 SociCtC Mycologique de France. Bull . Trimcstriel Soc. 
Mycol . France. t. 28. pp. f·XVl. List of mushrooms collected in the forests of Vi llers· 
ConcrCts. Saint Gennai n and Fontainebleau. situ.1tcd arou nd Paris. during lhe 
October 1911 forays org.'Uliscd by the French Mycological Society. 

MAUBLANC A. Maladies du van illicr. A.nlrnc!UlOSC du vanillicr (Calospora vanitlae 
Ma.ssec). Maladies des taches bruoes des tiges (Nectria vanillae Zimm.). Agnc. Pral. 
Pays Chauds 12 (108): 177·188. Diseaes of vanilla plrulls. Two diseases arc 
reviewed. 

MAUBLANC A. Maladies du vanillier (suite). Anthracnose du vanillicr. suite 
(Calospora Mnilloe M1SSCC). Maladies divcrscs du vanillicr. Agric. Prnt. Pays 
Chauds 12 (109) : 271·287. Further notes on diseases of vanilla plants. 

19 13 
MAUBLANC A. Edouard Griffon (1869·1912). Bull . Trimcslriel Soc. Mycol . France 

29 : l97·205. A comprehensive obituary of the French phy1opathologist. 
GRIFFON E. & MAUBLANC A. Sur quelques ch.1mpignons ~ICS des planu~s 

tropicales. I. Une maL1die de I'Heven bras11iensis. II. Unc maladie du KaritC 
(But')'O.spermum parkii). Bull . Trimestricl Soc. Mycol. France 29 : 244·250. Tills 
note reports on the isolation of Dothidiella ulel Henn. from leaves of Hevea 
brasiliensis collected close to Balem (Para) at the mouth of the Amazon river. Two 
other pathogens of ' karite· plants grown in Africa (Haut Senegal and Niger) are 
proposed as new taxa: Fusicladium butyrospermi GrifTon & Maubl. and Pestalozzia 
heterosporo Griffon & Maubl. 

MAUBLANC A. Sur une mal3die des feuil les du papayer (C.orica papaya). Bull . 
Trimcstriel Soc. Mycol. France 29 : 353·358. Note on a leaf disease. The morphology 
and taxonomy of the causal agent arc discussed. To accomodate the fungus. the new 
genus A.sperbportum is established \\ith A. caricae (Speg.) Maubl. as type species. 
TilfCC other taxa will also be Lrnnsferred to Aspulsporlum Maubl. 

MAUBLANC A. Rappon sur lcs maladies observees au Laboratoire de 
Phytopathologic du MusCe National de Rio de Janeiro. Bulletin mensuel des 
renseigucmeniS agricolcs et des maladies des plantes 4 (6) : I.(). A report on most 
common pathogens of Brazilian crops and specifically of those grown in the southern 
states between Rio de Janeiro and Rio Grande; this area was the only part of the 
count.ry for which the Laboratory of Phytopathololgy had collected substantJaJ data. 
Crops investigated were the following: coffee. sugar cane. tob.1cco. com. mate. rice. 
cotton. vine. wheat fruit trees and some vegetable and ornamental plants. 

MAUBLANC A. Bericht Ubcr die in dem ph)1op.1thofogieschen Laboratorium des 
Nationai·Muscums in Rio de Janeiro beobachtcten POanzenkrnnkheiten. 
lntemationalc Agmrtectmischc Rundschau 4 ( 1·2 : jamm.r· februar 1913) : 717·720. A 
German version of the previous report on plant diseases observed at the 
Phytop.1thology L1boratory of the National Museum of Rio de Janeiro. 

MAUBLANC A. & RANGEL E. Lc .')Jifbum jlavidum Cooke parasi te du cafCie r et sa 
place dans Ia classification. CompL Rend. Hebd. seances Acad. Sci.. Paris. 157 : 858· 
860. A study of the polyphagous Stilbum jlavidum was undertaken by incubating 
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coffee leaves in humid chambers. The fungus proved to be the abortive sterile st.,te of 
tl1c new Basidiomycete Omphnliajlavida Maubl . & Rangel . 

1914 
MAUBLANC A. & RANGEL E. l..e Stilbum jlavidum Cooke. fonne avortCe de 

I'Omphaliajlavida n. sp. Bull. Trimestricl Soc. Mycol. France 30 : 4147. Protologue 
of Ompholla jlavlda Maubl. & Rangel with details about conditions required for the 
development of its carpophorcs. 

MAUBLANC A. L ' Ustulina pyrenocrata Theissen. type du genre nouveau Theissenio. 
Bull. Trimcstricl Soc. Mycol. France 30 : 48-53. From the cortex of a tTCC having the 
common name ' Minjoleiro' in the sao Paulo area. Maublanc: isolated a fungus 
matching the description of Ustulina pyrenocrata Theiss. A more elaborate study 
concluded the latte r should be considered as tl1e type species of the new genus 
Theissenin Maubl. 

MAUBLANC A. Lcs genres Drepanoconis Schr. ct 1-fenn. ct Clinoconldium Pat : leur 
structure ct leur pl ace d:msla classification Bull Trimcslriel Soc. Mycol. France 30 : 
441-149. During his Brazilian stay. Maublanc was able to study both genera on 
ur.detennined plants of the family Lauraceae. He concluded that lhe genera 
Clinoconidium, Drepanoconis and Coniodyctium art distinguishable by conidial 
morphology and septation but interrelate by their structure and habit of life. These 
entities could thus be placed but provisionally in the Mclanconiaccae. 

1915 
MAUBLANC A. & RANGEL E. Alguns rungos do Brasil. novos ou mal conhecidos. 

Bal. Agric. (S.~jo Paulo) 16 : 310-328. Provides a list of Basidiomycetes, 
Pyrenomycetes. SphacropsidaJcs. Mclancon.ialcs and Hyphomycetes less common or 
yet unknown from Brazil. Establisluncnt or new genera inclucling Chaetolentomila 
Maubl. 

MAUBLANC A. &. RANGEL E. Obcr neue und wenig bekannte Pilze Brasiliens. 
lntcmation.:tle Agrartechnische Rundschau 6 (7 : juli 1915) : 1210·1211 . A list of 42 
taxa belonging to the Ascomycotina and the deuteromycotina less common or yet 
unreported from Brazil. A condensed review of the previous note. 

1920 
MAUBLANC A. Contribution 3 I'CIUde de Ia Oore mycologique b r~il iennc. Bull. 

Trimestricl Soc. Mycol. France 36 : 33-43. Repon.s the descriptions of severa l 
Brazilian fungi based on spccimei\S collected by Maublanc. Proposal of some new 
taxa including the new ascomycetous genus Uropolystigma Maubl. 

MAUBLANC A. & NAVEL H.C. Sur une maladie du palmier A huBe (Eiaeis 
guineensis Jacq.) aux iles San-Thorne et de Principe produite par un champignon 
(Ganoderma applonalum Pers.). Agron. Colon. 30 (mai-juin 1920) : 187-1 91. 
Describes symptoms of a new disease of oil paJm trees. TI.e authors insist on the need 
for a follow up of the plantations to assess the evolution of the disease which may 
prove to be highly destmctive. They suggested to adapt local cultural mctllOds and the 
application of simple prophylactic measures such as burning the attacked trees. 
wound di sinfection with a ferric sulfate solution followed by application of tar. 
sealing of cavities with a solid material such as cement in order to increase trunk 
solidity and delay its rupture. 

1922 
MAUBLANC A. La pourriturc bnme du Cacaoycr. Agron. Colon .. N.S., xi, 54. pp. 

177-184. A survey of the history, distribution and symptoms of the brown docay 
disease of cacao trees. After providing a protologuc for the novel causal agent 
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Phytophthorn Jabcri Maubl ., ~e auU10r reviews the parameters of disease 
development and conLrOimeasures. 

1923 
MAUBLANC A. Rappon sur Ia session genCrale organisee en octobrc 1922. aux 

environs de Lyon par Ia SociCtC Mycologiquc de France. Bull. Trimcsuiel Soc. 
Mycol. France. t . 39, pp. IX-XXVIII. Rcp<ut on the annual session of the French 
Myco logical Society held in October 1922 with the list of Laxa collected during the 
forays organised around the cities of Tarare, Saini Nonnct-lc- Froid. Viennc and 
Charboru1ieres. 

MAUBLANC A. La mosaique de Ia canne a sucre. Agron. Colon., N.S .• viii , 61, pp. 1-
7. Reviews the histo ry, di stribution and losses due to the sugar cane mosaic. The 
causal agent could not be identified due to the absence in the diseased tissues of 
fungal or bacterial stmctures which could explain the symptoms. Based on publ ished 
infonnation, Maubi3J1C favours the hypothesis of an infectious disease induced by a 
virus transmitted by grccnflics. He ll1cn debates about the resistano.! and the varietal 
susceptibility to the disease. 

1924 
MAUBLANC A. Lcs maladies de I' Arachidc. I. Malad.ic des taches brunes des fe uillcs. 

U. Rouillc de I'Aracltidc. Ill . Pourrid.iC de I'Arachide. IV. Maladies 2 sciCrotes de 
I' Arachide. V. Pounirure bactCrienne de I' Arnchide. VI. Maladies diverscs ou peu 
connues. Agron. Colon .• N.S., :<. 73. pp. 1-1 2. A popular note on peanut disorders 
intended for fanners. Diseases covered are: brown leaf spotS (Cercospora personata 
Ellis). rust (Uredo arochidis Lagcrh.). rots (Rhizoctonia). sclerotia! diseases 
(Sclerotium rolfsii Sacc.). bacterial decay (Bacillus solanacearum E. Smith) and other 
diseases of less known pathologies (mosaic. etc.). lnfo nuation on prophylactic and 
chemical control measures arc also provided . 

MAUBLANC A. Compte rcndu de L1 session gCnCralc tcnuc a Paris en octobre 1924 
par Ia Societe Mycologique de France. Bull . Trimcstricl Soc. Mycol. Frnncc. 1. 40, 
pp. XL I-LIII. Rcpor1 on the Mnu.al general meeting of the French Mycologica l 
Society with a list of mushrooms collected while foraying in the forests of 
Fonta inebleau. ~tlr ly , C.1melle and CompiCgne. 

1925 
MAUBLANC A. Conseil s pour I'Ctudc sur place des maladies cryptogamiqucs au.~ 

colo nies et pour !'envoi d 'Cchanlillons d 'Ctt1de. Agron. Colon .. N.S .. xiii. 92. pp. 57-
64. This note is in re lation with the aull1or's side activities at t11e ' lnst itut National 
d 'Agronomie Colo niale'. It conveys ind.icat.ions to be followed fo r correct handling 
and cond.ilioning of infected material for examin.uion by the phytopathology 
laboratory. Maublanc also stresses the type of infonnation to be collected rc.garding 
disease cvo lulio n with a review of control measures to be applied locally. 

MAUBLANC A. La maladie des taches bruncs de l'arnchide en Afrique occidentale. 
Agron. Colon .. N.S .. xiii. 92. pp. 126-127. An overview of the rcpon prepared by Mr 
Claveau, then Head of the Department of Agriculture. Forcstl)' and Breeding of 
senegal and Mmllitania. 11tis docume nt conveys dma on the extension and losses 
induced by Cercospora personota Ell is. causal agent of brown leaf spot of peanut s in 
West Africa. 

MAUBLANC A. Rappon sur Ia session g~nCrnle tcnue du II au 18 octobre 1925 a 
BeiiCme (Orne). Bull. Trimcstricl Soc. Mycol. France, 1. 42. pp. XXVI-XXX IX. 
Repon on fornys made in Sai nt Bomer and the forest ofBe iiCmc. 

1928 
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MAUBLANC A. Rapport sur Ia session gCnCrale organisCe en oetobre 1927 aux 
· environs de Paris. par Ia SociCtC Mycologiquc de France. Bull. Trimestricl Soc. 

Mycol. Frnncc. t. 44. pp. IX-XXII . Collecting d.1t.1 from Lhc October forays in 
R:unboui llct and Annainvillicrs. 

MAUBLANC A. Observations sur quelques champignons du BrC.sil. I. Sur un parasite 
des fcuilles de Mikania. Arch. Bot (Paris). 2 (Bull. mens. No. 7) : 121-129. The 
debated pathogen isMaireella bertioides (Sacc. & Bcrl.) Maubl. 

MAUBLANC A. & BARAT H. Une ma.lailic nouvelle de Ia vani lle. Agron. Colon .• 
N.S .. xvii. 123. pp. 77-82. Discuss symptoms of a new disease of vanilla plants 
developing at L.1 Reunion island with lhc causal agent being a Phytophthora. Details 
of cultural and prophylactic control measures are forwarded. 

1930 
MAUBLANC A. & MALENCON G. Rcxherches sur lc JJauarroea guicdardiana Ccs. 

Bull. Trimcstricl Soc. Mycol. France 46 : 43·73. Data on lhe ana1omy. distribulion 
and phylogeny of the fungus arc provided. It is distinb..Ushcd from the closely related 
Bauarraea phallordes by chamcteristics of the veil , habitat and geographic 
distribulion. 

MAUBLANC A. & MALENCON G. Sur la narure et I' organisation de la glcba du 
Ballarraea guicclnrdiana Ces. Compl. Rend. Hebd. Stances Acad. Sci., Paris. 190 : 
.S 10·512. A more elaborate description of lhis Baua"aea species is provided. 

1934 
MAUBLANC A. & ROGER L. Une nouvelle rouillc du cafCicr au Cameroun. Compl. 

Rend. Hcbd. Stances Acad. Sci, Paris. 198 : 1069·1070. Reports on a new di sease of 
coffee trees in Cameroon induced by a rust. 

MAUBLANC A. & ROGER L. Une nouvelle rouillc du cafCicr au C'lmeroun : 
lltmileia coffeicola. Bull. Trimcstriel Soc. Mycol. France SO : 193·202. Description 
of a new n1st species from infected coffee trees in C-uneroon. 

MAUBLANC A. & ROGER L. La phthiriosc du ca.fCier. Compt. Rend. Hebd. SCances 
Acad. Sci .. Paris. 198 : 391 ·392. Considers symp1oms and possible causes of thjs 
disease of coffee 1rccs. 

19JS 
MAUBLANC A. & ROGER L. La Phthiriosc du cafCicr au Cameroun. Rev. Bot. Appl. 

Agric Trop. 161 : 2.S-32. A study of the conidial Slate of Polyporus coffeoe Wakef.. 
infechng roots of AJrican coffee trees. TilC authors note its sintilarity with &rnelina 
corium L.Mangin & Viala. agent of the vine phthiriose. On the basis of 1ltis 
assumption. the former conid ial stale is then considered lo belong lo this fom1 genus 
and the disease named phthiriose of coffee trees. However. both conidiaJ states arc 
not considered as representing lhe same species. 

MAUBLANC A. R.1pport sur Ia session generate de Ia SociC1C Mycologique de France 
tcnuea Parisenoc1obre 1934. Bull. Trimcst riel Soc. Mycol. Frnncc. l. 51. pp. III-XX. 
Details about fo rnys undertaken in the forcs1s of Vi llers-CouerCts and SCnart and 
around the city of Beauvais. 

1936 
MAUBLANC A. Rapport sur Ia session gCnCrale de L1 SociCIC Mycologiquc de France 

tenuc ;\ Barcclone du 19 au 27 oc1obrc 1935. Bull. Trimestricl Soc. Mycol. France. l 
.S2 , pp. XVli ·XJO< II . Includes a list of mushrooms collcclcd while foraying a1 the 
\oi llages of Salut and Monserrat and the massif of Montseny. 

1937 
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MAUBLANC A. Rapport sur Ia SCS!ion gCnCralc de Ia SociCtC Mycologique de France 
tenue a Aix-les-Bains du 20 au 27 septembre 1936. Bull . Trimestricl Soc. Mycol. 
France, t 53, pp. XVIJ-X:XVIll . List of mushrooms collected during the forays 
organised in the forests of Corsuct. BouviJiard and Sapcnay and dwing the cxcursiollS' 
at Ia Chartreuse dC Saint Hugon and Monl Revard. 

MAUBLANC A. Comribution a 1a connaissancc de L1 flore mycologique du linoral 
a!lantique. Rev. Pathol. VCg. Entomol. Agric. 24: 121-132. A liSI of interesting 
parasi tic fungj belonging to the orders Pcronosporales. Ustilaginales and UredinaJes. 
Loca lities investigated were in the regions of Loire infCricure (Pomic 3.lld Croisic), 
Charente infCricurc (Mechcrs and Olcron Island) and in VcndCc (Island of Yeu}. 

MA UBLANC A. & VIENNOT·BOURGlN G. Tavelurcs des arbres fruiti er>. loum<ies 
de Ia Iuiie chimique contrc les enncmis des cul1ures. vol. 38. No. 4 bis, octobre 1937. 
S p. A popular document on the biology of agents inducing apple and peachs 
discolorations. A description of the apple blotch disease caused by Gloeudes 
pomi~o:era, a relati vely inocuous di sease which. however. depresses the value of 
infected fru its: also provides a description of the Diplodia on apples. Notes on 
appropriate control measures. 

1938 
MAUBLANC A. & ROGER L. Sur deux c:spCces du genre Cookeinn en Afrique. Bull. 

Trimestriel Soc. Mycol. France 54 : I I I-I 14. A morphologica l study of Cookeina 
sulcipes (Berte) Kuntze and C. tricholoma Mont. Geopyxls striatosporo Maubl. & 
Roger is regarded as a synonym of the fom1cr. 

MAUBLANC A. & Ed. d' ASTIS. Tricholoma abbatum (Quelet). Bu ll . Trimcstriel Soc. 
Mycol. France 54 : 67-68. Tricholoma abba/is revisited. Twelve specimens were 
found in a mixed wood of pine and green-oaks growing on a calcareous soil at an 
altitude of 600 m on the north side of Mont Caume. 

1939 
MAUBLANC A. Rapport sur Ia session gCnCralc de la SociCtC Mycologique de France 

tenue a Paris du 9 au 20 octobrc 1937. Bull. Trimestriel Soc. Mycol. France. 1. 55. pp. 
XlX-XXXI I. Report on and list of mushrooms oollccted during forays in the forests 
of Orry-La-Vi lle. Vill crs-CotterCIS. Compi~gnc and FonLainebleau. 

1944 
MAUBLANC A. Les Ctudes mycologiqucs <L1.11S Ia tegion pa risienne. Congrts 

naturaliste. Paris 1944, Commemorat ion du Quarnmcnaire des Natural istcs Parisiens. 
pp. 52-54. A review on the history of mycological forays in the Isle de France region 
presented at the meeting held to commemorate fourteen years of the ·Associatio n des 
Naturalistcs Parisie ns· . 

MAU BLANC A. Contribution ~ l'~udc de Ia Oore cryptogamique de la rCgion 
pari sicnnc. CongrCs naturaliste. Paris 1944. Co nunCmora t.ion du Quarantenaire des 
Naturnlistcs Pari siens. pp. 130-1 32. A list of interesting taxa collected in the zone 
extending up to 100 km around Paris and in the regions of Nonnandy and Loi ret. 
These parasi tes of higher plants belong to the orde rs Pcronosporales. Ustilaginales 
and Uredinalcs. 

1951 
MAUBLANC A. Paul Konrad (1877- 1948). Bull . Tri rnestriel Soc. Mycol. France 67 : 

329·335. Qb;nruy. 
1953 
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MAUBLANC A. A propos de quelques champignons printaniers. Bulletin des 
Naturalistcs Parisicns. N.S .. 8 : 3-6. A popular note on interesting finds of spring 
mushrooms made by the author. 

BOOKS AUTHORED BY MAUBLANC 

1909 - DELACROIX G. & MAUBLANC A. Maladies des plantes culti vees. H. 
Maladies parasitaires. Encyclopedic Agricole, J.B . Baii!Crc (Ed.), Paris. 452 p .• 83 
pl . A comprehensive treatise on parasitic diseases of cuJLivatcd plants. 

1911 - DELACROIX G. & MAUBLANC A. Maladies des plames cultivees dans les 
pays chauds. Augustin Challamel (Ed.). Paris. 595 p .. 70 pl. A well known general 
treatise of plant pathology of tropical plants. 

1926 - Maladies des plantcs cultivC:cs. II . Maladies parasitaires. 2- edit ion . 
EncyclopCdie Agricole. J.B. BaiiiM: (Ed.). Paris. 456 p .• 89 pl. A revised edition of 
this textbook of plant pathology. 

1911 - Lcs champignons comestibles et vCnCneux. Paul LechevaHicr (Ed.). Paris. 212 
p .. 140 figs .• 96 pl . A popular treatise of edible and poisonous mushrooms. This 
book will be a piece of an for seve raJ decades. 

1926- Les champig:oons comestibles et vCnCneux. 2._ edition. Tome I. Paul 
Lecheval licr (Ed.). Paris. 240 p., 96 pl. As tJ1e first edition proved to be very 
popular, Maublanc prepared an enlarged second edition tJ\al appeared in two 
volumes. 

1928 - L..cs champignons comestibles et vCnCncux. 2- edition. Tome 2. PauJ 
Lechevallier (Ed.), Paris. 240 p. The second part of the enlarged version of lhis 
popular book for mushroom collectors. 1llC title of this book wi ll undergo sligJll 
changes in subsequen t editions. 

1946 - Lcs champigoons de France. 3-.. edition, Paul Lechcvalier (Ed.). Paris. cclxxvii . 
2 vols .. + 283 p., 240 pl. (224 col.), 57 figs. These two smaU volumes were aimed at 
being something more chan merely popular books. 

1952 - Les champignons de France. 4'- edition. PauJ Lechcvalicr (Ed.), Paris. Vols. I 
& n : 112 p. + 278 p. A renewed edition of this popular and ttigJtly praised book for 
mushroom hunters. 

1959 - MAUBLANC A. & VIENNOT-BOURGIN G. Champignons de France. 5-
bJ.ition. Paul Lechevallier (Ed.). Paris .. vol. 1: i-iv + 305 p., portrait. 59 figs.; vol. 
II : Atlas, 283 p .. 224 pl. (221 col.). Tile flfSI volume comprises the following six 
chapters: introduction to fungi; classification of fungi: classification of 
Basidiomycetes; the Homobasidiomycetcs; the Ascomycetes and finally edible and 
poisonous fungi . 

1971 - Lcs champignons comestibles et vCnCneux. 6..., edition. Paul Lcchevallier (Ed.), 
Paris. Additions to the previous editions: plates of Cortinarlus orellanus and 
Lepiota brunneo-incarnata by G. Viennot-Bourgin. Vols. I & lJ : 308 p. + 285 pl. 

1974 - Les champignons comestibles et vCneneux. 6._ edition. 2 ..... impression. Paul 
Lechevallier (Ed.). Paris. Vols. I & 11: 308 p. + 285 pl. 

1995 - Champignons comestib les et venencux. r- edition. Paul Lechevallier {Ed.). 
Paris. 527 p .. 230 ool. pl. The latest edition of this popular book for mushroom 
oollcctors fi i"SI. written by A. Maublanc in 1921 was completely revised by J. 
PERREAU. 
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1924-1937 - KONRAD P. & MAUBLANC A. leones selectae fungorum . Paul 
Lechcvall icr {Ed.), Pari s. 6 vols. A total of 500 artnO(atcd plates and one volume 
with descriptions: vol. 6, 559 p. 1bc well known leones se/ectae ju11gorum were 
publ ished seriaWy in six volumes over a period of thirteen years: 
Vol. I (1924-1930): pla!e Nos. I - 100: Vol. 2 (193o- I932): plate Nos. 101- 199; 
Vol. 3 (1932-1 933): plate Nos. 200- 299; Vol. 4 (1933-1934): plate Nos. 300 - 399; 
Vol. 5 (1934-1935): plate Nos. 400-500: Vol. 6 (1935-1937): relevant text. 

(1948) 1949 - KONRAD P. & MAUBLANC A. Les Agaricalcs. Classification. 
rCvision des espOces, iconographic. comcstabilitC. Agaricaccae. EncyclopCdie 
Mycologique 14. PauJ Lcchcvalicr (Ed.), Paris, 469 p .. 1 pl. A major taxonomic 
book on this large group of Basidiomycetes. 

1952 - KONRAD P. & MAUBLANC A. Les Agaricalcs. Tome II. Russulac6:s, 
Hygrophoracees. Gomphidiac6es. PaxillacCcs, BoiCtacCes. Encyclopedic 
Mycologique 20. PauJ Lcchcvalicr (Ed.). Paris. 220 p. The second part of a major 
taxonomic book on thi s large group of Basidiomycetes. 
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ABSTRACT: Titis second contribution on A. Maublanc focuses on the status of the 
binomials he introduced. For each binomial. basic bibliographic information with 
ch:lracteristics of type materi:\1 are gjven. An extensive search was undertaken to frnd 
authentic material in lhe few collections comprising specimens he examined. These 
collections, fonnerty dispersed in scparnte instiiUtions, are now maintained together in 
the Paris Museum. Whenever possible individual positions were updated and studies 
were initiated to reso lve a few cases. 

More than one hundred new species werc described by Maublanc from 
material originating from France. Soulh America (mostly Brazil) and Africa. 
Taxonomic decisions were. however. commonly established on a plant-host basis. Over 
half the proposals represent deuteromycetes collected in France. The remaining 
oomprisc Ascomycetes and Basidiomycetes ( II species) on a 3:1 ratio. New 
Ascomycetes were generally based on the Brazilian specimens collected by Maublanc. 
Established Basidiomycetes are ruslS and smuts wilh most being from Africa. 

llte following genera were established by Maublanc: Asperisporium. 
Cerntopycnidium. Chaetolentomito, Lasiostromo, Melanobasidium. Nomuraea. 
Theissenia and Uropolystigma. Some remain unispecific and wveponed since their 
propos.1l. 

llle following new combinations are proposed by the presellt authors: 
Marssomna obtusata and Slogonospora agaves. 

KEY-WORDS: Maublanc. fungi, biodiversity. ta'tonomy, phytopalhogens. 
deuteromycetes. Ascomycetes. Basidiomycetes. new tau. France. Brazil. Africa. 
document.11ion. 
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INTRODUCTION 

The first pan of tJ1is contribution on Andre Maublanc considered the scientific 
publications and wtitings by this eminent phytopathologist (Mouchacca &. Saint-Jorc, 
2000). The present note focus on the taxonomic status of the names he introduced. 
Titles authored by him singly or with French and BrazjJian colleagues \\"ert scanned for 
taxonomic decisions proposed therein. Sim.ilat decisions reported in lhe two text books 
on Basidiomycete systematics prepared with the Swiss mycologist P. Konrad. are not 
taken into account here. 

For each ~axon. basic bibliographic information with characteristics of type 
material are given. AJI efforts were undertaken to update individual taxonomic 
positions when changes were expected to occur in the light of present~y knowledge. 
For names not reassessed since they were proposed, information on the respective 
genera is provided instead. ln a few cases. a collaborative la.'<onomic investigation was 
initiated to solve pending ones (BraWl & Mouchacca. in press; Vanky &. Mouehacca. in 
press). 

An extensive search was undertaken to locate original specimens or taxa 
described by Maublanc. Indeed. the search was SWted several years ago. It rnpidJy 
confirmed that material studied by him has long suffered from being scattered in 
separate collections commonly inaccessible to the mycologicaJ community. Thus 
Maublanc's prime specimens oftlle Paris Palhology Station were moved, in the 1920's, 
to lhe new Versailles CenLre; the long fo rgotten herbariwn of the latter was recently 
transferred to the Paris Museum. A similar decision was laken a few years ago about 
the mycological collections of the Paris lru1itut National Agronomique. Authentic 
material of Maublanc was also filed in the general herbarium of the Paris Cryptogamic 
Museum (PC) pending ltis constant visi ts to consult specimens maintained there. 

This dispersion of his authentic material accounts fo r the lack of modem 
taxonomic studies on the taxa he introduced. Tilese ta.u relate to fungi developing on 
plant material collected at the beginning of the twentieth century in Europe (mostly in 
France). Africa and South America; for the latter two continents. the available 
specimens are the only ones in existence. 

Several authentic specimens could not. however, be located. Nonetheless. 
cases of failure should not altogether be considered definitive since lhe content of a 
sma ll collection of Maublanc at PC awaits to be indexed. Also, a few Brazilian 
specimens unavailable in present collections at PC. are suspected to be located in the 
National Museum of Rio de Janeiro where Maublanc spent two years prior to the first 
world war. Titere he slatted. with E. Rangel. his series of exsiccata entitled ' FWlgi 
Brasiliensis' . A complete set is expected to be housed in that institutjon. A similar set 
does not figure in PC since Maublanc distributed his South American specimens 
among material he collected elsewhere. 

This note aims to stimulate interest in lhe names coined in the early decades of 
the twentieth centwy by Maublanc for a certain number of fungi . These binomials 
proved to be unreported since their introduction. 

STATUS OF INTRODUCED TAXA 

For names published before 1920, the volume (s) of Saccardo's Sy/Joge 
Fungorum are added under the heading Literature. These are cited wheneve r the 



JOJ 

correspondi ng binomial could be trnccd following the relevant general index authored 
by Reed & Farr ( 1993}. References are abbreviated acco rding to 8-P-HIS (Botanico­
Periodicum-HuntianwniSupplemcntwn Hwll Institute for Botanical Documentation. 
Pittsburgh. 199 1). Author's names arc abbreviated following Brummit & Powell 
( 1992). 

TI1e following abb reviations were also introduced in the text: 
Fungi Brasiliensis: FB: Herbier de l'lnstitut National Agronomique. Paris: Herb. INA: 
Herbic r de la Station Centrale de Pathologic Vtgtmle. Versailles (S.-&-0.), France 
(now Centre INRA Versai lles): Herb. SCPV. and Paris Cryptogamic: PC. 

Two genera were dedicated to Maublanc: Maublancia and Maublancomyces. 
Maublancia myrtoceorum G.Amaud. type species of Maublancia G.Amaud (Arnaud. 
19 18) was established for a Brazilian ascomycete developing on li ving leaves of a plant 
family Myrtoceae. Moublancomyces was based by Herter ( 1950) on He/vella gigas 
Krombh. and described without knowledge of Lhe earlier name Neogyromitro lmai. 
Eckblad (1968} provided evidence tha t Moubloncomyces should be considered as a 
synonym of Neogyromi tro which should in tum be regarded as congeneric with 
Discino (Fr.) Fr. 

Individual entries are marked by arrows. Binomials introduced by Maublanc 
arc printed in bold characters. 

CHYTRIDIOMYCETES 

~ Cl:ldochytrium (Physodenna) cacspilis Griffon & Maubl . • Bul l. TrimesJiiel Soc. 
Mycol. France 26: 320. 1910: XXI: 847. Holotype: ? On roots of Lolium perenne. 
Fontai nebleau, France (date & leg. not specified). 

This species was overlooked by Sparrow ( 1960) in hi s generic treatment of 
Cladochytrium Nowak . 

OOMYCETES 

= Phy tophthoro polmivora (E.J.Butlcr) E.J.Butler • ScienL Rep. Agric. Res. lnst. Pusa 
1918- 19: 82. 19 19. 
Basionym: Pythium palmivorum E.J.Buller - Me m. Dept Agric. lndia. boL ser .. 1 (5): 
82 . 1907. 
= Phylophlora fa be ri Maubl. - Agric. Prat Pays Chauds 9 (79) : 3 15. 1909; XXI : 860; 
XXIV: 35. Holotype:? Parasitic on fruits of cacao trees in hot regions. Synonymy fide 
Waterhouse (1970). 

The protologue provided by Maublanc was based on a full description of the 
black pod disease in the Cameroons given by von Faber in ' Die Krankhciten Wld 
Parasiten des Kakaobaumes (Arb. K. Bioi. Ansi. Land. Forst. 7 (2): 197. 1909). Von 
Faber. however. did not name the fungus; the latter was then dedicated to him 

Following Waterhouse ( 1970) 'it is usual ly accepted l.hat the fungus is the 
same as Phytophthora palmivora'. 

ASCOMYCETES 

~ Anthoslomcll :a distachya Maubl. ~Bull . Trimestriel Soc. Mycol. France 21 : 87. 
1905; XIX: 77: XXJ I: 98. Holotype: PC ex Herb. rNA. same material as fo r 
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Leptosphaeria ephedra Maubl. Orr dry branches of Ephedra disrachya, in lhc dunes 
close to the rive r mouth. Le Cormcu (Loire·infCricure), France. IV 1904. lc::g. A. 
Maublanc. 

ll1is species has been overlooked in reccm relevant partial revisions of the 
genus (Dulymamode et al. . 1998). 

=:» A.stc rina maublancii {G.Amaud) Maubl. • Bull. Trimestriel Soc. Mycol. France 20: 
38. 1920; XXIV; 460. 
Basionym: Aster ina melastomatis LCv. var. maublancii G. Arnaud - Ann. Ecole Natl. 
Agric. Montpcll icr. N.S .. 16: 169. 1918: XXIV: 460: nom. ill .. Art. 34. lb. Holorypc: ? 
On living leaves of a plant family Melastomaroceae. close to Boe Vista. Rio de Janeiro. 
Brazi l (dale ?). leg. A. Maublanc (FB No. 370). 

The origin.·'ll specimen was tcnlalivc ly identified as Lembosia melastoma1um 
Mont by Maublanc before its redisposition by G. Arnaud. 

:::) Botryosphaeria abletina (Prill. & Detacr.) Maubl. -Bull. Trimestriel Soc. Mycol. 
France 23 : 169. 1907: the synonymy is not mentioned in Reed & Farr (1993). 
Basionym: Physolospora abielino Prill . & Delacr. ·Bull. Trimcstriel Soc. Mycol. 
France 6: 114. 1890; IX: 594; XII : 565; XX: 39 1. Holo<ypc: ? 

The fungus \\'aS encountered in Lhc course of a study of a fir tree disease in the 
Jura mountains, France. It has also been observed in North America (Farr eta/., 1989). 

:::;) Calo!por:a camarici! Maubl. - Bull. Trimestriel Soc. Mycol. France 22: 63. 1906; 
XXI I: 395. Hololype: PC e.. Herb. SCPV No. 1822 a; iso1ype PC e.x Herb. INA. On 
dead branches of Tomarix sp., Pomic (Loirc- lnfCrieure). France. IV 1905. leg. A. 
Maublanc. TI1e ori gi nal material was divided into two pans now maintained in separate 
collections. 

A second collection is also available: Herb. SCPV No. 1822 C. collected at La 
Briocherc close to Pomic. IV 19 10.1eg. A. Maublanc. 

::::) C:alo!pora lama rici! var. zignoelloides Maubl . • Bull. Trimestriel Soc. Mycol. 
France 22 : 63. 1906. Hololype: PC ex Herb. SCPV No. 1822 b; iso1ype PC e.x Herb. 
rNA. same material as Diplodlella tomoricis Maubl. jnow Microdiplodio depazeoides 
(Durieu & Mont.) Zambctt.). On dead branc~ of Tamarix sp .. Pomic (Loirc­
InfCrieure). France. IV 1905. 1cg. A. Maublanc. 

The original m.1terial was di vided into two pans now maintained in separate 
collections. 

==> Chaetosphaeria brasiliensis (HOlm.) E.Milllcr. in M11ller & von Arx - Die 
Gauungen der didymosporcn Pyrenomyceten. Bcitr. Ksyplogamenflora Schweiz II (2): 
588. 1962. 
Basio nym: Lentomita brasiliensis H6hn. • Denkschr. K. Ak. Wiss. Wien. math.-n.'U. Kl. 
83: 24. 1907. 
= Chaetolentomita lignorum Maubl., in Maubl. & Rangel - Sol. Agric. (S!Io Paulo) 
16: 3 13. 1915; XXIV: 1072. Hololype: Herb. Museo Rio de Janeiro No. 1009. On 
decaying wood. Rio de Janeiro. Brazil. 22 Xl l 1912. leg. Maublanc & Rangel 
(Exsiccata Herb. Musco Rio de Janeiro No. 1009). Synonymy fide MO ll er & vo n Arx 
(1962). 
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The s1ill unispecific genus ChaeJolentomlta Maubl., type species C. lignorum 
Maubl .• was regarded as a synonym or Chaetosphaeria Tul. by MUller & von Arx 
(1962). 

::) Cookeina sulcipes (Bcrk.) Kuntze ~ RC:v. Gen. Pl. 2: 8.$9, 189 1; Denison -
M)'COiogia 59: 3 12. 1967. 
Basionym: Peziza sulcipes Berk.- London Jour. Bot. 1: 141. 1842. 
= Trichoscypha sulci pes (Berk.) Sacc.- Sy/1. Fung. 8: 16 1. 1889. 
c Ge:opysis stri:tiOSJJOn Mnubl. & Roger. in Roger - Bull . Tri mestriel Soc. Myco l. 
France 52: 83. 1936. Holotype: ? On leaves (host not specified). Ivory Coast (Africa), 
1934. leg. A. M1llamaire. Synonymy fide Maublanc & Roger (1938). 

The study or two additionaJ African specimens (vi llage of Ya llinga. 1922. leg. 
G. Lt Testu) led lhe French aulhors to conclude that the whole set of the lhcn avai lable 
specimens represent a single taxon. 

This taxonomic decision was. ho\\-1!ver. no! reponed later by Denison (1967). 

~ Gibbera caespitosa (Winl.) E.Milllcr. in MOller & von Arx - Die Ganungen der 
didymosporen Pyrcnomyceten: 424. 1962. 
Basionym: Parodiel/a caespitosa Wi nl. - Gn:villea I.S : 87. 1887. 
"' Maircellll bcrtioidr:s (Sacc. & Berl .) Maubl.- Arch. Bol (Paris) 2: 128. 1928. 
Basionym: Li:onia berrioides Sacc. &. Bert . - Rev. Mycol. (fouJousc) 7: 137. 1885. On 
living leaves of Mikania spp., Brazil (dale & leg. not specified). No corresponding 
materiaJ could be located. Synonymy .fide Milller &. von Aix ( 1962). 

~ Gibbera melioloides (Rehm) Theiss. - Sydowia 16: 188. 1918. 
Basionym: Guillaridelfa melioloides Rehm- Hcdwigia 40: 107. 1901. 
• Maireella melioloides (Relun) Maubl . - Arch. Bot. (Paris) 2: 128. 1928. On living 
leaves of species of !o..tikania spp .. Brazil: two colleclions are cited: from Rio de 
Janeiro. leg. E. Ule and from 5ao PauJo. leg. A. Punemans. Synonymy fide MUller & 
von At:< ( 1962). 

~ Gibberella longispora Maubl. (as Giberel/a)- Bull. Trimestriel Soc. Mycol. France 
36: 37. 1920: XXIV: 686. Holotypc: PC ex Herb. INA as FB No. 135 (lhe packet bear.; 
the handwritten indication 'rype'). On leaves of 0/yra sp .. pente des Corcovada. Rio de 
Janeiro. Brnzil. 9 XI 1913, leg. A. Maublanc. 

A second similar collection made on 15 V 191~ and nwnbe:rtd FB No. 221 is 
also ava ilable. Deta ils of the Fusarium anamorph (unnamed) were also reported in the 
pro1ologuc. 

~ Lasiostemma melioloides var. car(lfaense (Maubl.) Farr- Mycologia 71: 252. 1979. 
Basionym: Dimeriell;a car"'(::&cnsis Maubl. - Bu ll. Trimcstrie l Soc. Mycol. France 36: 
34. 1920: XXIV: 247. Holotype: PC ex Herb. INA as FB No. 327. On living leaves of 
Baccharidis sp .. Sierra de Cam~. Slate of Minas Gerais. 18 lX 1913. leg. A. 
Maublanc. 

The material examined by Farr (1979) is located at FH on sheet No. 7607 of 
Palouj llard's Herbariunt fl is part of the original collection distribu1ed by Maublanc in 
his series Fungi Brasiliensis. According to Farr ( 1979), the fungus is known only from 
the authent ic colleclion. • 
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= Hystcrostomella elaticola Mauhl. - Bull. Trimeslriel Soc. Mycol. France 23: 143. 
1908: XIX 964: XXli: 556. Holotypc: 1 On leaves of Elatis guineensis. Dahomey 
(date & leg. not speci fi ed). 

= Laest:tdia mullipunctata (WenL) Maubl. ·Bot. Agric. (S<lo Paulo) 16: 3 12. 1915; 
not reponed in Reed&. Farr(l993). 
Basionym: Physa/osporn mulllpunctata Went. • Gn:villca IS: 88. IS86· 7: IX: 596. XII: 
566. 

The fungus was observed developing on leaves of Mikania spp No 
representative materiaJ could be locmcd. 

= Uplosphaeria alpiniae Maubl. - Bull . Trimeslriel Soc. Mycol. France 21 : 89. 
1905; XIX: 1095; XXII : 229. Holotype; PC ex Hert>. SCPV No. 1580. On leaves of 
Alpinis nutantis. Botanical Garden, Sao Paulo. Brazil, leg. A. Punemans (sub No. 466). 

The fungus has apparently not been reassessed (Crane & Shearer. 1991). 

= Lcpto!phaeria ephedra Maubl. - Bull. Trirnestricl Soc. Mycol. France 21 : 88. 
1905: XIX: 110 1: XXII: 227. Holotype: PC ex Hert>. INA. same material as for 
Anthostomella distachya Maubl. toe. cit., but such is not mentioned on the packet On 
dead branches of Ephedra distochya, in the sand dunes around the river mouth at Le 
Com1eu (Loire·lnfc!rieure). Fr.lJlce. IV 1904. leg. A. Maublanc. 

The fungus h.1S apparenlly no1 been reassessed (Crane & Shearer, 199 1). 

=> Leptosphaeria lauri Maubl. ·Bull. Trimestriel Soc. Mycol. France 21 : 89. 1905: 
XIX: II OS: XXII : 220. Holotype: PC ex Herb. SCPV No. 1709. On leaves of Lnurus 
nobilis. departemcnl Seine-e1-Marne. France (date ?). leg. A. Maublanc. According to 
Maublanc (1905). the fungus was accompanied by a Phyllosticta having oval spores. 6 
x 3 Ill"· then believed to reprc:sc:mlhc anamorphic stale. 

This binomial was liSied withoul any anno1ation by Crane & Shwer (1991). 

:::::> Leptosphaeria panguayensis Maubl. · Sol. Agric. (5a'o Paulo) 16: 3 15. 1915; 
Bull . Trimestriel Soe. Mycol. France 36: 35. 1920; XXIV: 980. Holo<ype: PC ex Hert>. 
Musco Rio de Janeiro No. 552 c. same material as for Sphauella ilicicola Maubl. On 
leaves of !lex paraguayensis near spots of Cercospora ilicicola (date &. leg. not 
specified). The binomial was listed without any comment by Crane & Shearer (199 1). 

= Leptosphaeria puttemanJii Maubl. - Bull. Trimestricl Soc. Mycol. France 21 : 88. 
1905: XIX: 1110: XXI I: 219. Holotype: PC t.< Hert>. SCPV No. 1598. On leaves of 
Eriobotryo japonica. Botanical Garden. sao Paulo. Brazil, leg. A. Punemans.. On the 
packet the following is mcnlioned: leg. A. Puncmans (Exsic. C. Roumegu~re). 

The name was listed without comment by Crane&. Shearer (1991). 

= Mcliola lippiae Maubl. • BuJI. Trimestriel Soc. Mycol. France: I 9: 291. I 903: XVll: 
546: XX: 62. Holotype: 1 On lhe upper leaf surface of a Lippa sp .. Dahomey. Africa 
(date ?).leg. G. Le Testu. The taxon was retained i\S valid by Hansford (1961). 

= Melio/iphila corallordes (Maubl .) Rossman - Mycot.1xon 8: 500. 1979: Mycol Pap. 
150: 95. 1983. 
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= Poron~cma corallordes (Maubl.) Hansford - Mycol. Pap. IS : 130. 1946. 
Basionym: CaJonrc::1ri:a cor:alloides Maubl.. in Maublanc & Rangel • Sol. Agric. (5ao 
Paulo) 16: 3 15. 19 15: Bull. Trimestricl Soc. Mycol. France 36: 37. 1920: XXIV: 679. 
Lec!Ot)-pe: FH ex Herb. Musco Rio de Janeiro No. 640: isotype PC ex Herb. INA as FB 
No. lSJ . On immatW"C ascomata of a Meliola sp. developing on leaves of a plant 
bclong1ng to family Melastornatoceae. socio Trichothyrium jimbriatum Speg. ( 1). Rio 
de: Janeiro. Brazi l, XII 1912, leg. A. Maublanc & E. Rangel . 

The second specimen ciled by Maublanc (1920) now filed in PC ex Herb. rNA 
as FB No. 353 is labelled: On leaves of Clidemia hirta , deve loping over the mycelium 
of Me flo/a melastomouaf11m, in association with Trichothyrium fimbriatum Spe:g. (?), 
Rio de Janeiro. Brazil, 8 XU 19 13. leg. A. Maublanc. 

Rossman (1979) c::wnined a duplicate of Herb. Musco Rio de Janeiro No. 640 
found in PatouaHlard 's herbarium at FH and designated a lectotype. 

=> Mc1asphacria st ro maticola Maubl. • Bull . Trimestrie l Soc. Mycol. France 36: 34. 
1920; XXIV: 959. Holotypc: Herb. Musco Rio de Janeiro sine num. On leaf petioles of 
a plant belonging to the famjly Sapindaceae parasitising stromata of a Phyllachora sp. 
( 1 P. duplex). Jacarepanga, Rio de Janeiro, (date?). leg. Dr. Britto. 

=> Microsphacra alphiloides Griffon & Maubl. ·Bull. Trimestriel Soc. Mycol. France 
28: 100. 1912; BmW>- The Powdery Mi ldews (Erysiphales) of Europe: 174. 1995; not 
reponed in Reed & Farr (1993). 
Anamorph: Oidium alphitoides Griffon &. Maubl. • Bull. Trimestriel Soc. Mycol. 
France 26: 132. 19 10; nom. ill .• Art. 34. lb. Holotype: ? On Quercus 111ber. Gard. 
France. Xll l910. 

For other synonyms of the anamorph. see Braw1 (1995). 

= Mon:noina inacqualis Maubl. - BuU. Trimestriel Soc. Mycol. France 36: 40. 1920: 
XXIV: 430, then erroneously indicated as Maublanc & G. Arnaud. 
Basionym: Morenoina inoequalis Maubl.. in Arnaud • Ann. Ecole Natl. Agric. 
MonrpeUier. N.S .. 16: 139. 1918; nom. ill. Art. 34.1b. Holotype: ?. On Uving leaves of 
a plant family MJ:rtoceae, pentes des Corcovado. Rio de Janeiro. 8 11 19 14, leg. A. 
Maubl;mc (FB No. 296 but having !lle No. 295 in Maublanc, 1920). 

= Mycosphaerella caricae H. &. P. Sydow • Sydowia II : 403 . 1903; Corlett - An 
annotated liSt of the publ ished names in Mycosphaerella and Sphaerelfa: 59. 1991. 
"' Mycosphaerella caricae (Maubl.) Hansford • Proc. Linn. Soc. London 153: 22. 1941 : 
nom. ill., Art. 64.1. 
Basionym: Sphat.rell a caricae Maubl. • Bull . Trimestriel Soc. Mycol. FranQ: 29: 3.58. 
1913: XXJV: 855. Holotype: ? On living leaves of Can ca papayo in Central and South 
America. 

No panicular specimen was specifically designated by Lhe author. Also 
according 10 Maublanc ( 19 13), Asperisporium caricoe (Spcg.) Maubl. is the 
corresponding anamorph. 

Phoma caricae-papayoe rrarr) PwtithaJingam (Punithalingam. 1980) was 
proposed as a new name for Phoma caricae (Pat.) PunjthaJingam (CMI Description of 
Pathogenic FWlgi and Bacteria. No. 634. 1980). However. il was not then indicated that 
the fungus is the anamorph of Mycosphaerella CQI'icae H. & P. Sydow. the connection 
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having not been proven C:\:perimenlfllly. Asperisporium caricae (Speg.) Maubl. is also 
not discussed by Punithalingam ( 1980). 

=> Mycosphoerella Uiciccla (Maubl.) M.Morclct- Bull. Soc. Sci . Nat. Archiol. Tou lon 
Var 176: 7. 1968: Corlett- An annotated list of the published names in Mycosphoerelta 
and Sphoerella: 138. 1991: non M. ilidcola (Maubl.) Tomilin ·Nov. Sist. Niz. Rast. 6: 
120. 1969: a superfluous combination. 
Basionym: Sph<~erel l a ilkkola Maubl. in Maublanc & Rangel (as illicicolo) - Sol. 
Agric. (5ao Paulo) 16: 31 J. 1915: Maublanc -Bull. Trimesuiel Soc. Mycol. France 36: 
34. 1920; XXIV; 850; XXIV: 850. Holotype: Herb. Musco Rio de Janeiro No. 552 c. 
soda Cercospora ilicicolo Maubl. & Leptosphaerio paraguayensis Maubl, fide 
Maublanc & Rangel ( 1915). On wh.ite leaf spots of llu paroguayensis, sou them BMI. 
Vll 1912 (leg. ?). Herb. Museo Rio de Janeiro No. 552 c. 

= Mycosphaerello tabacii (Maubl.) L.E.Miles (as tabacil -Trans. Illinois State Acad. 
Sci . 10: 250. 19 17: Cor1en - An annotated list of the published names in 
Mycosphoerello and Sphoerella: 264. 1991; non M. toboci (Maubl.) Tomilin · Nov. 
Sist Niz. Rast . 8: 152. 197 1, a superfl uous combination. republished again in 
Oprodeli tel'gribov roda Mycosphaerello Johans.: 256. 1979. 
Basion)'m: Sphacn:ll a tabaci Maubl.- Bull . Trimestriel Soc. Mycol . France 23: 142. 
1908: XX: 828: XXIl : 136, 883. Holotype: ?: same material as for Phomo nicotiano 
Maubl., also not available under this binomial. On twigs of Nicotillllo tobacum. village 
of Razac (Dordogne). France (date?), leg. A. Maublanc. 

=- Nectria badia Maubl. • Bull . Trimestricl Soc. Mycol. France 36: 35. 1920: XXIV; 
653 . Holotype:? On leaves of a plant of the fantily Sopindoceoe. locality of Niu:roy. 
Rio de Janeiro. State of Minas Gerais. Brazil (date ?). leg. A Maublanc (FB No. 337). 

=- Phyll achora m;.tydis Maubl. • Bull. Trimestrie l Soc. Mycol, France 20: 72. 1904: 
XVTl: 838: XX: 374. Ho lotype: PC ex Herb. lNA, same ntaterialas for Coniothyrium 
phyllochora Maubl. and filed under t.hat name. On leaves of lea mays, Mexico (date ?). 
leg. Or. Bonnansea. 

1l1e species was retained as a valid ta"on by Parbcrry (1967) who examined a 
type specimen annotated 'On lea mays L .. from Mexico. 70 (5)' . The fungus was also 
recorded from the Dominican Republic, Guatemala and Puerto Rico (Parbeny /. c.). 

=> Physalospona cattleyae Maubl. & la.s1tier - Bull. Trimestriel Soc. Mycol. France 
20: 171. 1904; XVII ; 585; XV!U: 456; XX: 392. Holotype: PC ex Hero. INA. On dead 
leaves of Cattleyo mossia. in greenllouses. close to Paris. France. 1904. leg. A. 
Maublanc. 

The second available specimen is reported to have been collected in January 
1905. Both packers are labelled: fonne gloeosporium G. mncropus Mangin (but should 
be read instead 'G. macropus Sacc. fide Mangin '). 

In their publication. Maublanc & Lasnier (1904) stressed lhe accompanying 
Gloeosporium conidial state deviates from G. macropus Sacc. as suggested by Mangin 
(/. c.) but lhey refrained from naming the ana.rnorph. However. according to von Arx. 
(1970) and based on the type specimen. G/oeosporium mocropus Sacc. represents lhe 
Colletotrichum conidial stale of Glomerel/a cingulara. 
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~ Physalospora popu lina Maubl. -Bull Trimestriel Soc. Mycol. France 23: 141. 
1908; XX: 394; XXI I: 86. Hololype: PC ex Herb. SCPV No. 1038 (labelled ·~ype") and 
PC e.\: Herb. rNA. labelled pars ex typo. On dead branches of Caroline poplar (Populus 
canadensis). around Toulouse City, France. II 1906. 1eg. A Maublanc ( ?). 

::) Plcospor.a e,•onymell:a Maubl. - Bull. Trimestriel Soc. Mycol. France 19: 292 . 
1903; XVII: 749; XX: 437. Hololypc: PC e.< Herb. SCPV No. 2076; isolype PC ex 
Herb. INA. On living leaves of Evonymusjaponicus. Pontic (Loirc-lnferieure). France. 
IV 1903, leg. A. Maublanc. 

The fungus was recognized as a valid ta.xon by Wehmeyer ( 196 1) in his 
treatment of the genus Pl~ospora Rabc:nh. ex Ces. & De Not 

::) Pkolipora h.alimi Maubl.- BuJJ . Trimesuiel Soc. Mycol. France 21: 89. 1905; XX: 
438; XXI I: 269. Hololype: PC ex Herb. SCPV No. 2082; isoi}'Pe PC ex Herb. INA. On 
branches of Atriple:r halimus. Pomic (Loire-lnfCrieurc), France. IV 1904, leg. A. 
Maublanc. 

On packet No. 2082. the following has been added wit11 a typewriter: leg. Exc. 
C. RoumcguCre. Maublanc (1905) indicates having observed th1s ascomycete in 
association with Coniothyrium hafimi MaubL (then collected for the second time) 
which he considered to represent the relevant anamorph. 

Regarding litis Pleospora. Wehmeyer (1961) stressed the provided descripeion 
rather recal ls P. pellita (Fr.) TuJ. 

TI1c fungus thus awaits to be reassessed. 

=> Pleospora kentiae Maubl.- Bull. Trimestriel Soc. Mycol. France 19: 29 1. 1903: 
XVI I: 75-1: XX: -t-tO. Holotypc: ?. On Living leaves of a Kenlio sp .. Algeria. (d.11e & 
leg. not specified). 

Following the proto logue. the relevant type material should also be the same 
as for Ascochytn J.:entine Maubl. and Stagonosporo kent1ae Maubl. (PC ex Herb. SCPV 
No. 58 11): but on ly the L111cr name is reproduced on the specimen of Ascochyla 
kenliae. 

According to Wetuneycr (196 1). Maublanc's description suggests an 
intenncdiate spore type: placed in Pleospora lactucicola. Ellis & Evc rh. 

=> Pleospora polymorpha Maubl. (as polymorpka. a typographic error! • Bull . 
Trimcstric l Soc. Mycol. France 19: 291. 1903; XVl l: 757: XX: 443. Holotypc: Herb. 
SCPV No. 21-t-t: isotype PC e~ Herb. rNA. In panicles of Gynericum argenreum, 
Pornic (Loirc-lnfCricure). France. IV 1903.leg. A. Maublanc. 

According to Wehmeyer (1% 1), t.hc description suggests a fonn of Pleospora 
htrbarum (Pers.) Rabenh. 

=> Plowrightia .11 gan~s (Ma.ubl.) Maubl. - BuJI. Trimestriel Soc. Mycol. France 23: 
143. 1907; XXII: 430. 
Basionym: Hypocrea ag~s Maubl. - Bull. Trimestric l Soc. Mycol. France 19: 292. 
1903; XVII : 802: XIX: 940. Holo1ypc: PC e.< Herb. SCPV No. 725. On leaves of an 
Agave sp. Mexico (date & leg. not specified). 
,., Ptowrightia wil/iamsoniana Kcllcnn. -Journal of Mycology t2 (85): 185. 1906. 
Syno nymy fide Maubl3llc ( 1907). 
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=> Schizo1ylon yuccae Maubl. - Bull. Trimcslriel Soc. Myool. France 20: 72. 1904; 
XVI II : 154; XX: 754. Holotype: ? On dead lea\•es of Yucca glorioso. Pomic (Loi re­
lnferieure). France, 1903. 1eg. A. Maublanc. 

The binomial was not considered by Sherwood (1977a & 1977 b) in her 
ueaunent of ost ropillean fungi. 

=> Sphaero5tilbc polycephala Maubl. & Roger. in Roger - Bull . Trimestriel Soc:. 
Mycol. France SO: JJO. 1934. Holotype: ? On barl< of an Wlknown tree, around Douala. 
Cameroon. Africn (date ?). leg. Aubert (then Director of lhe Pathology Laboralory of 
Douala). 

=> Theissenia pyrenocrata (Theiss.) Maubl. - Bull. Trimestriel Soc. Mycol. France: 
30: 52. 1914; XXIV: 1092. 
Basionym: Ustulinapyrenocrara Thciss. - Sydowia6: H7. 1908. XXII: 334. 
Jlte fungus developed on a specimen of a tree bark covered with a thick dark fungal 
crust at the School of Agriculture Luiz de Queiroz at Piracicaba State of Sao Paulo. 
Brazil (dale ?); male rial sent by G. Bondar. 'The tree is known locally by the common 
name ' Minjolei ro' (7 Enrerolobium monjollo). However. no corresponding material 
could be located. 

To accomodate this species. lhe new genus Theis.renio was proposed and 
named after the autltor of tlte basionym, F. Theissen. a German clergyman and amateur 
myco logist. This unispecific genus remains undocumenled since its proposal 
(Hawk.swon.h et of., 1995). 

~ Uropolystigma atl"o-lest.aceum Maubl. - Bull. Trimesuiel Soc. Mycol. France 36: 
36. 1920; XXIV: 644. Holotype: PC ex Herb. JNA. On living leaves of a plant of the 
family Molpighiaceoe. Ouro Preto (FB Nos. 181 & 321). Carat;a (No. 342). State of 
Minas Gernis. Brazil (dale?), leg. A. Maublanc. . 

This is the type species of the still unispcdfic and undocumented genus 
Uropolystigma Maubl. (Hawk.sworth et a/., 1995). 

~ Valsaria (Eu-Valsaria) spa rtii Maubl. - Bull. Trimeslriel Soc. Mycol . France 21: 
88. 1905: XX: 11 20; XXII: 391. Holotype: PC ex Herb. SCPV No. 1810; iso~'P< PC ex 
Herb. INA. On branches of Spartium junceum, Pontic (Loire-lnfCrieurc). France. fV 
1904. leg. A. Maublanc. 

=> Vizella hkronymi Wint. var. coffeac Maubl.- Bull . Trimeslriel Soc. Mycol. France 
20; 7 1. 1904: XVll : 86 1; XX: llJS. Holotype: ? On leaves of Coffea sp .. Me:<ico 
(date ?) .. leg. Herrera. 

BASIDIOMYCETES 

~ Aecidium pergulariac Maubl.- Bull . Trimcstriel Soc. Mycol . France 21: 87. 1905: 
XXI: 776. Holotype: PC ex Herb. SCPV No. 3509. On leaves of Pergulario africona, 
Adja Ouere. Dahomey, 281111902, 1eg. G. Le Testu. 

A more elaborate description was lalcr provided by VieMot-Bourgin ((1958) 
1959) from material developing on Pergulario extenso at PopuC Boka. near the village 
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of AnnCkrou. Ivory Coast: but tl'u:n the original publication date was erroneously 
n:poned as 21 : 87. 1906. 

= Remilcia coffeicola Maubl. & Roger - Bull. Trimestriel Soc. Mycol. France 50: 
198. 1934: LalUldon & Watcrston- CMJ Description of Pathogenic Fungi and Bacteria 
No. 2. 1964. Holotype: PC ex Herb. rNA. On leaves of Colfto arabico, Dschang. 
Cameroon. X-XI 193J, Ieg. L. GC:rin via Aubert (type). 

= Urcdo coffeicolol. Maubl. &. Roger- CompL Rend. Acad.. Sci .. Paris 198: 1069. 1934. 
proposed ad interim: nom. Ill., Art. J4.1b. The second available specimen aJso bears 
the same labelling. 

The history and distribution of this rust on several Coffeo species in Africa 
was reviewed by laundon and Waterston ( 1964 ). 

~ Htmilt:ia cardtniae-thunbergiac Maubl. &. Roger - Bull. Trimestriel Soc. Mycol. 
France SO: 202. 1934. 
= Uredo gardeniae-thunhergiae Henn.- Bot. Ergebn. der kunene-Sambesi Exped.: 160. 
1902: XVII: 440. Synonymy probably proposed without examination of au~ntic 
material. 

The specimen examined by Maublanc & Roger (1934) was filed in PC Wldcr 
!he binomial Uredo gardeniae-thunberglae. It had !he fo llowing characteri stics: On 
leaves of Gardenia thunbergia, Tchibanga. Gabon, 1907, leg. G. Le Tesru. 

Unfonunately, lhis African specimen is no longer avai lable in PC eilhcr under 
the generic epithet Uredo or Hemileia. It is possible the French authors did not examine 
authentic matcriaJ of Uredo gardenioe-thunbergiae. Further as Hennings described 
only uredinia his species cannot be considered as a basionym as suggested by 
Maublanc & Roger (1934). 

= Hemileia p~wetticol a Maubl. & Roger. in Roger - Bull . Trimcstricl Soc. Mycol. 
France 54: .S I. 1938. Holotype: ? On living leaves of Pavetta ternifolla, Kigali, 
Rwanda. 1936. leg. Molitor. 

= Omphalia n avida Maubl. & Rangel • Compt Rend. Acad. Sci .. Paris 157: 859. 
1913: Bull. Trimcstriel Soc. Mycol. France JO: 46. 1914: XXll l: Ill. Holotype: ? On 
leaves of Eriobotryo japonico and on plants belonging to families Melasromaaae. 
Compositae and Rubiaceae. close to Rio de Janeiro. Brazil. (date ?). leg. E. Rangel ; 
associated with Slilbumjlavidum Cke, lhe abortive form. 

= Pucdn.ia letestui Maubl. (as Le Tesflli )- Bull. Trimestriel Soc. Mycol. France 22: 
71. 1906: XX: 1294: XXI: 64 1. Holotype: PC ex Herb. SCPV No. 3393. On leaves of 
Vernonia sp .. Marromen. Ponuguese East Africa (M~biquc). 1 X 1904, 1cg. G. Le 
Testu. 

~ Puccinia oxolidis Diet. & Ell . - Hcdwigia 34: 291. 1895: XI: xv: XIJ : 6J8: XJV: 
296: XX: 609. 
·A~idium maubloncii Syd. • Sydowia 2: J5 l. 1904: XVII: 492. nom. nov. 
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Basionym: Aecidium mcxicanum ""Maubl. -Bull. Trimestriel Soc. Mycol. France 20: 
73. 1904: non A. me:ctconum Diet. & Holw. - Bo1. Gaz. 48: 36. 1897; XIV: 373. 
Holotype: ? On leaves of Mahonia sp., Mexico (date ?). leg. Dr. Bonnansca. 

TI1is acci~l stage is now recognized as belonging to Puccinia oxolidis DicL & 
Ellis. 

=> Ravenelia deformans (M1ubl.) Diet. - Beihefte Botan. Cent.rnlblau. 20 (2): 404. 
1906: Sydow P. & H. - Monogrnphia Urcdincarum Ill : 296. 1915. 
Basionym: Pleora,·cnelia deformans Maubl. - Bull. Trimestriel Soc. Mycol. France 
22: 73 . 1906; XX: 1288: XXI: 745. Hololype: PC ex Herb. SCPV No. 3780. On twigs 
of Acacia sp. ( ?A . arabica), Mhalume. Ponuguesc East Africa (Mocambique). 11 X 
1904. leg. G. Le Testu. 

= R:lvcnclia lctestui Maubl. (as Le Testui) - BulJ. Trimesoiel Soc. Mycol. France 22: 
72. 1906; XXI: 739: Sydow P. & H. • Monographia Uredinearum Ill : 267. 1915. 
Holotype: PC Ci" Herb. SCPV No. 3781. On living leaves of Cassia sp .. MarraJ. 
Ponugucsc East Africa (Mocambique). 25 Vllf 1904 (not 1905 as indicated in the 
publ ication), leg. G. Le Testu. 

=::::> Uredo behnickiona Henn. • Hedwigia 44: 169. 1905; XXJ: 803. 
• Hemileia oncidii Griffon & Maubl. • Bull. Trimestricl Soc. Mycol. France 25 : 138. 
1909: XX: 1249: XXI; 599. Holotypc: ? On living leaves of several Brazilian orchids: 
Oncidium marschallianum. 0. crispum and 0. varicosum var. rodgersii. in greenhouses 
close to Paris. Fr3Ilce. winter 1908·9. leg. A. Maublanc. Synonymy fide Sydow P. & H. 
(1915). 

Tite original protologuc only deah with uredirUa and thus the name Hemileia 
o11cidii is invalid. 

=> Ustilago bouriquctii Maubl . & Roger. in Roger (as bouriqueti) - Bull. Trimestriel 
Soc. Mycol. France 50: 327. 1934. Holotypc: PC c:~: Herb. INA. On lea\'es of 
Stenotaphrum sp. (? complonatum). Nanisana. Madagascar, 1931. leg. Bouriquct dct 
Mile Camus. 
= Sphocelotheca mauritona Zundel - Mycologia 36: 405. 1944. Synonymy fide Vanky 
( 19% ). 
= Sorosporium stenotaphri G.Viennot-Bourgin- Ann. lnsl. Natl Agron .. Paris 47: 43. 
1963. nomen novum superjluum pro Ustilogo bouriquetil (Vanky. 1996). 

Two specimens are also filed in tlte same collection: Herb. Bouriquet. Sur 
Stenotaphrum complormrum. Station de Nahampoana (Fon Dauphin). 15 V 1947, leg. 
Mallamaire and Herb. A. Maublanc: sur Stenotaphrum. Madagascar, Bouriquet legit 
1932. Typus. but fo llowing Vanky (1996) lh.is specimen is not the type material . 

TI1is smut was not considered by Zundel (1953) in his book on Ustilaginales 
of the World. A modem description was recently provided by Vanky ( 1996). 

=- Ustil.-go andropogonis·finitimi Mn.ubl. • Bull Trimestriel Soc. Mycol. France 22: 
74-75. 1906; XXI: 507. Holotype: PC ex Herb. SCPV No. 4132. In ovaries of 
Hyparrheniofinirimi I• Andropogonis (Cymbopogon) finitima). Portuguese East Africa 
(Moy:unbique as Zambesic). 1905. leg. G. Le Testu. 



313 

Tile recent discovery of the relevant authentic material allowed us to 
disentangle the corresponding l3.~onomic imbroglio that prevailed since the 
introduction of tll.is binomial (Vanky 81. Mouchacca. in press). 

DEUTEROMYCETES 

=:> Acladium candidum Maubl. ·Bull. Trimestricl Soc. Mycol. France 19: 295. 19tl3; 
XVHI: 522: XIX: 8. Holotypc: 1 Developed in a saline solution. Paris, France (date & 
leg. not specified). TI1c original material is 3pparently a contaminant culture and as 
such should be considered as definitely lOSt. 

Oospora albo-cinerascens Maubl, was also described from a .saJinc solution. 

=:> A.scochyt:l kcnti~ Maubl. - Bull. Trimestriel Soc. M)'COI. France 19: 293. 1903: 
XVI II : 350: XIX: 108. Holotype: PC ex Herb. SCPV No. 58 11. On Uvi ng leaves of 
Kenria sp .• Alger. Algeria (date & leg. not specified). 

The relevant handwriting of this specimen indicates it is the same m.1tcrial for 
Stagonospora kentiae Maubl.: but in lhe publication and Wlder lh.is binomial. it is 
specified such a specimen is also the aulhentic material of Pleosporo kentioe Maubl. 

= A.sperisporium al51rotmeriae (AIIesch.) Maubl. • Lavoura 16: 212. 1913: BuU. 
Trimcstriel Soc. Mycol. France 29: 357. 1913: the synonymy is not reponed in Reed & 
Farr ( l993). 
Basionym: Scofecothrichum olstromer iae Allesch .. in P. Hennings • Hedwigia 34: ll6. 
1895; XI: 618: XII : 682. 

Transferred to Asperisporium Maubl.. type species A. caricae (Speg.) Maubl ., 
on account of the verrucose conidia; see also under A. coricoe. 

= A.sperisporium caricac (Spcg.) Maubl. • Lavoura 16: 212. 1913; Bull. Trimestriel 
Soc. Mycol . France 29: 357. 191); XXIV: 855; Ellis· Dematiaceous Hyphomycetes: 
274. 1971; Ellis & Holliday · CMI Description of Pathogenic Fungi & Bacteria No. 
347. 1972. 
Basionym: Cercospora caricae Speg. • Anal. Soc. Scienl Argentine 16: 168. 1883; 
Chupp· A monograph of the fungus genus Cercosporo: 106. 1954. 
• Fus1cladium can cae (Speg.) Sacc. • Atti Congr. Bot. Pa.lenno: 58. 1902: XVlll : 580. 
For other synonyms. see Ellis & Holliday ( 1972). 

Asperi.rporlum Maubl. was established to accomodatc Cercospora caricae 
Speg .. a fungus then thought to be incorrectly placed in Cercospora Fresen. due to the 
verrucose conidia. TIU"ec other ta.xa were then transferred for the same reason. The type 
species induces black spot. blight or ' rust' of papaw (Carica papaya). The di.sease is 
now restricted to Centrnl and South America. the West Indies and USA (Florida); it is 
presumably air dispersed but not yet sufficiently documented (Ellis & Holliday. 1972). 

From infected leaves of papaw. Maublanc (1913) also described Sphaerella 
caricoe Maubl. (now Mycosphaerclla caricae H. & P. Sydow) which he believed to be 
the teleomorph. 

Tite authentic material of Cercospora carlene Speg. is from Paraguay (B. 
Balansa No. 2739. February 1881). 
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= Aspcrisporium punctulatum (Trncy & Earle) Maubl . · lavoura 16: 212. 1913; 
Bull. Trimestriel Soc. Mycol. France 29: 357. 1913; the synonymy is not mentioned in 
Reed & Farr (l993). 
Basionym: Scoleco.trichum punctulotum Trncy & Earle -Bull. Torrey bot. club 2S: 178. 
1895: XIV: 1078. 

Transferred to Asperisportum Maubl. on actount of the verTUcose conidia. 

= Botryodiplodia digitata Maubl. - Bull . Trimestricl Soc. Mycol. France 19: 294. 
1903: XVIll : )34; XIX: 182; Zambc:ttakis- Bull. Trimestriel Soc. Mycol. France 70: 
311. 1954. Hololype: PC ex Herb. SCPV No. 6137. In pseudobulbs of Couleya< 
mossiae. in a grttnhouse close to Paris (Fomenay-aux-Roses). France (date and leg. not 
spcx:ified). 

TI1c species was retained as a valid taxon by Zambcuakis (1954) upon 
examination of the e:<siccma then maintained at the 'S1.1tion CcntraJe de Pathologic 
VCgCtale de Versailles '. No modem descrip(ion of this species of Botryodiplodio 
(Saee.) Saee. eeuld be trnccd. 

= C:amuosporium halimi Maubl. - Bull . Trimestric:l Soc. Mycol . France 19: 294. 
1903: XV!ll : 374; XJX: 218; XXVI : 398. Hololype: PC ex Herb. SCPV No. 6466, 
labelled socio Coniothyrium atriplicis Maubl. On twigs of Atripla halimum. Pomic 
(Loire-lnfCricure). France. IV 1903. leg. A. Maublaoc. The original coll ection was 
divided imo two parts faled Ullder Comarosportum halimi and Coniothyrium atriplicis. 
Both parts are now maintained in PC as sepanue entities: Herb. SCPV & Herb. INA. 

~ CamarOSJIO rium persicae Maubl. -Bull. Trimcstricl Soc. Mycol. France 23: 144 . 
1907; XIX: 219; XXII : 1077. Hololype: PC<.< Herb. SCPV No. 6472: isolype in PC ex 
Hc:rb. rNA. On dead twigs of Persico vulgaris , gardens of the Plant Pathology Station. 
Paris. France. 28 II 1906, lc:g. A. Maublanc. The: original authentic material was 
divided into two parts: both are now housed in PC and maintained as separate 
col lections. 

::::) Camarosporium populinum Maubl.- Bull. Trimcstricl Soc. Mycol. France 21 : 91. 
1905: XVIII : 374; XIX: 219. Holo1ype: PC e.< Herb. SCPV No. 6473: isotype PC ex 
Herb. rNA. On tuigs of Populus alba. Pom.ic (Loire-lnfCrieun:). France. IV 1904.1eg. 
A. Maublanc. 

::::) Cenltopycnidium citricola Maubl. Jas citricoluml - Bull. Trimestriel Soc. Mycol. 
Fr:ll\cc 23: 148. 1907: XIX: 244 : XXII : 1034. Holotypc: ? Developed on the secretions 
of an insect present on both sides (but most often on the upper side) of leaves of 
tangerine (Cilrus reticu/ata) at Brazzaville. Congo (date ?). leg. Ph. de Vilmorin. 

Ctra1opyc111dium Maubl. was introduced to accommodate: a single species. 
The genus was renamed Ceratopycnium by Clements & Shear (193 1). a supernuous 
nomen novum (Sutton, 1977). The original African material is so rar the only known 
record oflhe fungus (Bertoni & Cnbral . 199 1). 

Recently a second species was introduced by Benoni & Cabral (1 99 1): 
Ceraropyaudium baccharidicola. on Boccharis coridifolia in Argentina. But these 
authors were unable to study the hclorypc 'since the aut.hor (Maublanc) indicated not 
where it was deposited ' . Benoni and Cabral then stressed tl1c description and the 
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original iconography provided are ·so detailed that it is possib le to interpret 
con idiogenesis in the type species as being holoblastic with sympodia l development of 
holoblastic conidiogenous cells' . AccordingJy they proposed to emend the genus as 
having 'holoblastic conidia being hyaline. smooth. ellipsoid to cylindric, 0-3 euscptate, 
sometimes conslrictcd at the septa' . 

=> Cercolpora byrso nimatis Maubl. - Bull. Trimeslliel Soc. Mycol. France 36; 40. 
1920: Chupp -A monograph of the fungus genus Cercosporn: 365. 1954. Ho lotype: PC 
ex Herb. INA as FB No. 180. 
"' Cercosporina bpsonimatis (Maubl.) Sacc. - Sy/1. Fung. XXV: 910. 193 1. On living 
leaves of Byrsonemn sp .. Belo Horizonte. State of Minas Gerais. Brazil, SIX 1913, leg. 
A. Maublanc. 

Spegazzini ( 19 10) introduced the genus Cercosporina to segregate species of 
Cerco.'ipora Fresen. with hyali ne conidia. However as the type species of the Iauer 
genus possesses the same character, the new generic proposa l is thus superfluous 
(Chupp, 1954). Transfers to Cercospcrina subsequently made by Saccardo were 
accordingly not reponed by Chupp (1954). Later. Suuon & Pons (1980) re-examined 
the lectotype species Ctrcosporina asparagicola Spcg. and decided the fungus should 
better be retained in Cercospora. a decision in line with Chupp's proposaL 

The recem discovery of auLhentic material initialed the preparation of a 
modem description of this Brazi lian hyphomyccte (Braun & Mouchacca. in press). 

:::~> Cen::ospora ilicicola ~ubi .. in Maublanc & Range l • Bol. Agr. (S~o Paulo) 16: 
321-322. 1915; Bull. Trimestriel Soc. Mycol. France 36: 41. 1920; Chupp - A 
monograph of the fungus genus Cercospora: 52. 1954. Holotypc: ?; probably in Herb. 
Museo Rio de Janeiro unde r No. 552: no specimen in PC. On living leaves of Jlex 
paraguayensis. Pamn.a. Brazjl, VII 1912. leg. E. Rangel No. 552. 
• Cercosporina ilicicola (Maubl.) Sacc. - SyJJ. Fung. XXV: 896. 1931. 

The transfer to Cercosporina Spcg. was refuted by Chupp (1954). 

= Cercospora lraversiana Sacc. - Sydowia 2: 18. 1904: Chupp· A monograph of the 
fungus genus Cerr:ospora: 338. 1954. 
= Cen::ospora trigonellae Maubl. , in Maublanc & Rangel · Bol. Agric. (S:'Io Paulo) 16: 
322. 19 15; Maublanc- Bull. Trimestriel Soc. Mycol. France 36: 41. 1920. Holotype: ?; 
probably in Herb. Museo Rio de Janeiro: isotype PC (Herb. INA) as FB No. 325. On 
living leaves of Trlgone/Ja foenum-graecum. Pinheiro. Rio de Janeiro. Brazil. 1913. 
leg. E. Rangel No. 775. Synonymy fide Chupp (1954). 
= Cercosporina lrigonellae (Maub l. ) Sacc . • Sy/1. Fung. XXV: 908. 193 I. 

In ltis second note on the same fungus. Maublanc ( 1920) refers to the exsiccata 
No. 325 of his series Fungi Brasiliensis: On li ving lca\'es of Trigonella foenum­
graecum, Rio de Janeiro. Brazil. 18 VII 1912. leg. A. Maublanc. 

= Chaelasbolisia erysiphorcles (Griffon & Maubl.) Spcg. - Physis 4: 293 . 1918; XXV: 
179: Suuon- The Coelomycetes: 366. 1980. 
Basionyrn: Chaetophoma erysiphoides Griffon & Maubl. - Bull. Tri.mestricl Soc. 
Mycol. France 25: 60. 1909: XXII : 937. Holotype: ? On living leaves of Quercus ilicis. 
Cadillac (Gironde). France. (date ?). leg. Capus. 
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1l1e specific cpiU1et rcfcrs1o the genern.l appearance of the fungus recalling an 
Erysiphale. According lo Sulton (1980). the type species of Choetasbolisio Spcg. was 
redescribed by Batista & Ciferri (1963) but not through an examination of authentic 
material . 

=> Colletotrichum gloeosporioides Pcnz.- Fungi . Agrum. 2: 6. 1882; von Arx - Bibl. 
Mycol. 24: 59. 1970. 

= Gloeospo rium dendrobii Maubl. - Bull . Trimestricl Soc. Mycol. France 22: 68. 
1906; XXII: 1192. Holotype: PC ex Herb. SCPV No. 7070. On leaves of Dendrobium 

Jarneri, in a greenhouse. close to Paris. France {dale 1). leg. A. Maublanc. Synonymy 
fide von Ar.< (1970). 

""' Gloeosporium hedcricolum Maubl. (as hedericolo ) ·Bull. Trimestricl Soc. Mycol. 
France 20: 71. 1904; XVI II : 452; XIX: 772. Holotype: PC ex Herb. SCPV No. 7081 . 
On living leaves of Hedera helix. Monfon-1' Amaury (close to Paris). France (date ?), 
leg. Mile BeiC:ze. Synonymy fide von Arx ( 1970). 

= Gloeosporium phaji Maubl.- Bull . Trimestriel Soc. Mycol . France 22: 67. 1906: 
XXll : 1191. Holotype: PC e:-c Herb. SCPV No. 7104. On living leaves of Phojum sp .. 
in a greenhouse. close to Paris. France. leg. A. Maublanc. Synonymy fide von Arx 
(1970). 

• Gloeosporium ricini Maubl.- Bull. Trimestriel Soc. Mycol . France 22: 67 . 1906: 
XXll : 1186. Holotypc: PC ex Herb. SCPV No. 71 12 as A. Puuemans - Fungi S. 
Paulensis No. 518. On senescent leaves of Ricinus communis. Botanica.J Garden. Si'lo 
Paulo. Brazil. I 1905, leg. A. Puttemans. Synonymy fide von Arx ( 1970). 

"' Glocosporium sobraliac Maubl. - Bull, Trimestriel Soc. Mycol. France 22: 68. 
1906: XXTI : 1192. Holotype: PC e:oc Herb. SCPV No. 7 114. On leaves of Sobra/ia sp .. 
in a greenhouse. close to Paris . France (dale ?). leg. A. Maublanc. Synonymy fide von 
Arx ( 1970). 

Von Arx ( 1970) based his conclusions upon comparison of the provided 
pr01ologues. Re~xamination by tltc presenl autltors of lhe discovered authentic 
m:ueriaJ has confirmed t11e proposed synonymies. 

~ Coniothyrium atriplicis Maubl. - Bull. Trimestriel Soc. Mycol. France 19; 293. 
1903: XVUI: 305. XIX: 397. Holotype: PC ex Herb. JNA specimen labelled socio 
Camarosporium halimi Maubl . On twigs of Alriplex halimi. Pomic (Loire-lnfCric:ure). 
france, IV 1903. leg. A. Maublanc. Tile original collection was divided into two pans 
filed under Camnrosporium halimi and Coniothyrium atriplicls. Both partS are now 
maintained as scparare collections in PC. 

TI1e species has apparently been overlooked since its description (Sunon. 
1980). 

= Coniothyrium phyll acho r ae Maubl. - Bull . Trimestriel Soc. Mycol . France 20: 72. 
1904; XVlii : 308; XIX: ~00. Holotype: PC ex Herb. SCPV No. 6332: isolypc PC c::o. 
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Herb. INA; same authentic material as for Phyllochora maydis Maubl. Observed 
developing on ascomata of Phy /lochora mayd;s Maubl. growing on leaves of l ea mays. 
Me:(ico (date 7). leg. Dr. Bonnansea. The original collection was divided into scveraJ 
parts to represent authentic material of this fungus and that of Phy llachorae maydis. 
Pans are now maintained in separnte collections at PC. 

~ Coryneum modonium (Sacc.) Griffon & Maubl. • Bull . Trimestriel Soc. Mycol. 
France 26: 379. 19 10: Sunon - The Coelomycetes: 354. 1980: the synonymy is not 
reponed in Reed & Farr (1993). 
Basionym: Srilbospnra motlonia Sacc. • Sy/1. Fung. Ill: 772. 1884; Xll : 764; XX: 
1351. 
Tclcomorph: Pseudovalsa modonla (Tul .) HOhn. - Sydowia 16: 125. 1918. 
Basionym: Melanconis modonio TuJ. - Sclecta Fungor. Carpal. 2, tab. 15. figs. 1-6. 
1865; 1: 603: XII : 416: XX: 43. 

Examination of infected twigs of Castanea sp. in the Limousin area (fr.mce). 
led Griffon and Maublanc to transfer the anamorph of this fungus to Coryneum Nees. 
A modem descript ion is provided by Sutton (1980). 

~ Cycospora unedonis Maubl . - Bull. Trimestriel Soc. Mycol. France 20: 71. 1904; 
XVIII : 300; XIX: 532. Hololype: PC ex Herb. SCPV No. 5371: isotype PC ex Herb. 
INA. At the tip of dry leaves of Arbutus unedo (Arbousier). Pomic (Loire-lnfCrieure). 
France. IV 1903, leg. A. Maublanc. 

= Cytosporina halimi Maubl. -Bull Trirnestriel Soc. Mycol. France 23 : 144. 1907: 
XXII : 1139. Holotype: PC ex Herb. SCPV No. 6-188. On dead twigs of Atriplex 
halimum, Pontic (Loire-lnfCrieure). France. (date ?). leg. A. Maublanc. 

~ Dichomera carpinii Griffon & Maubl. - Bull. Trimestriel Soc. Mycol. France 25 : 
59-60. 1909: XXII : 1085. Ho looype: PC ex Herb. SCPV No. 6480. On dead branches of 
Carpinus berulus, Bigny-sur-Arrou:< (S.10ne~t-Loire) , 1908. leg. Flageolet. 

~ Dtplodia incan:rpicua Cooke- Gn:viUea 13: 96. 1885-6: IVA: 327; X: 284; XII : 
210: Zambeltak.is - Bull. Trimestriel Soc. Mycol. Fr.mce 70: 261. 1954 fas inconspiqua. 
a rypographic error f. 
• Diplodia abiegna Maubl. - Bull. Trimestriel Soc. Mycol. France IS: 294. 1903. 
Holotype: PC ex He rb. SCPV No. 6144. On living leaves of Abiei concolor, close to 
P:lris (Chaoenay. Seinc-<:1-0ise). Franco (dale ?). leg. A Maublanc. Synonymy fide 
Zambeuakis ( 195~) . 
• ~ ficrodiplodln abiegna (Maubl .) Sacc. & D.Sacc. • Sy/1. Fung. XVIII: 327. 1906. 

~ Fusicladiu m butyrospermi Griffon & Maubl. - Bull. Trimestriel Soc. Mycol. 
FfilllCC 29: 249. 191 3: XXV: 803. Holotype: ?: indicaled as being the same maleria.J as 
fo r Pestalozzia hererosporo Maubl. . aJso not available under this name. On livi ng 
leaves of Butyrospermum parkii. Koulikoro. Haut-SCnegal and Niger (date '!). leg. 
Vuillet 

= Rclminthosporium lycopersici Maubl. & Roger. in Roger - Bull. Trimestriel Soc. 
Mycol. Frnnct: S2: 8-'. 1936: nom. iffllol .. An. 36.1. Hololype: ? On living leaves of 
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Lycopersicon esculenrum. La Me. Ivory Coast (Africa). 26 lX 1932. leg. A. 
Mallamairc. 

The species was proposed because no flelminthosporium had. at that time. 
been observed on tomato plants. 

= La!iodiplodia theobromac (Pal) Griffon & Maubl. ·Bull. Trimestricl Soc. Mycol. 
France 25: 57. 1909: XXIV: 710'. PunitJwtlingam • CMI Description or Pathogenic 
Fungi & Bacteria No. 519. 1976 (as Botryodiplodia theobromae Pat(: Sunon- The 
Coelomycctes: 191. 1980. 
Basionym: Botryodiplodia theobromoe Pat. - Bull . Trimeslriel Soc. Mycol. France 8: 
136. 1892; Xl : S22: Xll : S6; XXll : 10 11. Holotypc: FH No. 9'i0. rollected in San 
Domingo de Colorado. Ecuador. 
• Chaetodip lodia arachidis Maubl. -Bull. Trimestricl Soc. Mycol . France 21: 91. 
190S: XVI II : 330: XlX: 261. Holotypc: PC ex Herb. SCPV No. 6 143. On stems of 
Arachis hypogea grown al the Plant Pathology Station. Versailles. France (date?). leg. 
A. Maublanc. Synon)'1Tlyfide Zambcttakis (1954). 

Teleomorph: Botryosphaeria rhodina (Bcrk. & Curtis) von Ar:< ·The gener:t of fungi 
sporulating in pure culture (Lehn:): 14J. 1970. 
Basionym: Physolospora rhodino Berk. &: Curtis. in Cooke· Grevi llea 17: 92. 1889. 

1ltis facultative wound pathogen induces numerous diseases either alone or in 
association wi th other primary invaders. Worldwide in distribution between latitudes 
40° N & 400 S of the equator (Farr et o/., 1989). 

In 198 1, von Ar.<. reconsidered his former opinion about the taxonomic 
position of the fungus which he relocated again in Botryodiplodio Sacc. But this 
disposition did not receive wide agreement {Farr et ol .. 1989). 

~ La.!ioslroma pirorum Griffon & Maubl.- Bull. Trimcslriel Soc. Mycol. France 27: 
472. 191 1 (not 1912 as indicated in Reed & Farr. 199J); Ann. lnst. Nntl. Agron., Paris. 
sir. 2, 10: 100. 1911 ; XXV: .S09. Holoc.ype: ? On discolored fruits of Pyrus communis 
forming large necroses. Paris (date 7), leg. A. Maublanc. 

According to Sunon (1977) in spite of tl1e description which included 
'Srromota ... externe pilosa, pi/is seplotis,jiliformibus' it seems clear that the rype and 
only species of Lasiostroma Griffon & Maubl. is a Phomopsis. 11•e conidia were 
referred to as hya line, cominuous, ovoid or fusiform. both ends obtuse. bigunulate., 5 -
8 x 2 • J J.Un issuing in a cirrhus. Conidiophores were described as elongated. acicu1::ue. 
20- 2.S ~m long. TI1e stromatic tomentosc fructifications and con idial and cortid.iophore 
features indicate Phomopsis to be tlte most likely genus. The absence of any illustration 
precludes a definite conclusion. 

Sulton (1977) was apparemly unaware of U1e second paper published on the 
same topic by GrifTon and Maublanc (19 11 ) and which contains three illustrations of 
the fungus (figs. 8- 10). Later, Sunon ( 1980) cited this fonn genus as a synonym of 
Phomopsls (Sacc.) Sacc. but stiU without debating the relevant type species. 

::;) Macrophoma moublondi Sacc. & D.Sacc. - Sy/1. Fung. XVlfl : 27J. I 906; nom. nov. 
Basionym: Macrophoma ulmico la Maubl. - Bull. Trimeslriel Soc. Mycol. France 20: 
70-71. 1904: non M. ulmicola Deam. • Myr;ologia 9: JSJ. 1917: XXV: I.S9. Holotype: 
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PC ex Herb. INA. On living leaves of probably Ulmus campeslris. Le Croisic {loirc­
lnfCricure). France. VIII 19 1J. Icg. A. Maublanc. 

No modem description of this fungus is available (Sutton. 1980). 

=> Marssonina obtusala (Maubl.) Mouch .. comb. nov. 
Basionym: M;~ rssoni a obtusata Maubl. -Bull. Trimeslricl Soc. Mycol. f rance 22: 69. 
1906: XX: 1269: XXII: 1211. Ho lolype: PC e.x Herb. SCPV 1'/o. 70 17. On living leaves 
of probably Daphne /aureola, close to Alenc;on. France (date?). leg. LemCe. 

Marssonina Magnus has been conserved ag.3 inst Marssonia J.C. Fisch. but not 
all names of the Iauer were reassessed (Ha.wksworth el a/., 1995). 

~ Mchlnob;uid iu m mal i Maubl. • Bull . Trimeslriel Soc. Mycol. France 22: 70. 1906: 
XX: 1270: XXII : 149 1. Holotype: ? On living leaves of Pyrus malus, Seville. Spain 
(dale&. leg. not specified). Type species of the unispecific genus Mtlanobasidium 
Maubl.. a genus truer renamed Me/anabasis by Clements & Shear (193 1: 370). a 
superfl uous n{)men novum. The genus awai ts to be reassessed. 

~ MicrodipJodia depaz~otdes (Duricu & Monl) Zambett . - Bull. Trimestri c: l Soc. 
Mycol. France 70: 248. 1954. 
Bas ionym: Diplodia depazeoTdes Dwieu & MonL - Fl. Alg. : 575. 1849; Montagne -
Sy ll. Crypt : 266. 1856: Ill: 372. 
• Diplodiella tamaricis Maubl. - Bu ll. Trimestri cl Soc. Mycol. France 22: 66. 1906: 
XXII : 1006. Holocypc: PC ex Herb. INA: same materia l as Calospora tamaricis var. 
:ignot!llides Maubl. On dead branches of a Tamorix sp .. Pomic (Loire-lnfCricure). 
France. IV 1905, leg. A. Maublanc. Synonymy fide Zambctta.kis (1954). 

It is not clear whether Zambettak.is (1954) examined authentic material . 

~Monochaetia paeoniae (Maubl. ) Sacc. & O.Sacc. - Syll . Fung. XVI II : 485. 1906. 
• Pestalotia (Monochaetia) paconiae Ma ubl. (as Pestalonia) - Bull. Trimeslricl Soc. 
Mycol. France 21: 92. 1905; non P. poeoniae Servani - Boll. Lab. Sper. R. Osserv. 
Fitopl'IL Torino 16: 35. 1938. Holotypc: 1 On branches of Paeonia arborea. close to 
Paris. France (date & leg. not specified). 

Following Nag Raj (1993), the original description and illusr.r.u.ion suggest the 
fu ngus might be identicaJ to Seimotosporium grammitum (Betic & Cur1.) Nag Raj , but 
a fina! decision can be reached only after rc-c:..:amination of type materia! . 

~ Monochaetia pinicola Dearness - Mycologia 20 : 224. 1928. 
= Toxosporium camptospt:nnum (Peck) Maub l. - Bull. Trimcstriel Soc. Mycol. 
Frnncc 23 : 173. 1907: XXI I: 1219. Synonymy fide Sunon (1975). 
Basionym: Pestalolia comptospenna Peck - N. Y. SL Mus. Rep. 39: 48. 1886; X: 495: 
XII: 502. 

This fungus was encountered in the course of a study of a disease of fir trees in 
the Jura mountains. France. Tile relevant ta'{onomic history was detailed by Sutton 
(1975). 

~ Naemospora j asmini Griffon & Maubl. - Bull. Trimestriel Soc. Mycol. France 25: 
60. l909: XX: 1276; XXII : 1196. Holotype: 1 On dead twigs of Jasmium officinaJe, 
Rigny·sur-Arrou.x (SaOne-et-Loi re). France (date 1). leg. Flageolet . 
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The genus Naemospora ~oth ex Kunze is regarded as a nomen clubium and 
could possib ly represen t a m.itosporic fungus (Hawksworth eta/., 1995). 

=:) Nomuraea riley/ {Farlow) Samson. in Kisll. Samson & Al len • J. lnvertebr. Pathol. 
24: 154. 1974; Samson· Stud. Mycol. 6: 81. 1974. 
Basionym; Botrytisrifeyi Farlow· Rep. U.S. Comnt Agri.: 121. 1883; not in Reed & 
Farr (1993). 
• Spicario prasina (Maubl.) Sawada· Cat. Fonnosan Fungi: 606. 1919. 
Baslonym: Nomuraea pras:ina Maubl. ·Bull. Trimcstrie l Soc. Mycol. France 19: 296. 
1903; XV!ll : 533; XX: 201. Holotype: PC ex Herb. SCPV No. 7459. On larva of the 
insect Pionaea forficalis inhabiting Brassico oferaceo, Tokyo, Japan. (date?). leg . 
Nomura Synonymy fide Kish et of. (1974). 

TI1c genus Nomuraea was established by Maublanc ( 1903) for the single 
entomophagous species N. prasina Maubl. Dedicated to Mr Nomura who had sent the 
original materiaJ to the Plant Pathology Station. Paris. 

Kish et a/. (1974) in the collfSC of their study of entomophagous species of 
Spicaria Harting were unable to locate the type specimen of Nomurea prasina. But 
their examination of the protologue, represenl..'llive available cultures and herbarium 
specimens confinncd the fungus is synonymous with Botrylis rlleyi. 

Re-examination of Lhe dism•ercd authentic material is in line with the relevant 
ta.'(onomic conclusion formerly proposed. 

:::> Oospora albo-cinerascens Maubl. -Bull. Trimesuiel Soc. Mycol. France 19: 295. 
1903: XVIII : 498: XX: 23 I. Holotype:: ? ln a saline solution. Paris. France (date & leg. 
not specified). In the same publication. Maublanc aJso proposed the new Ac/odium 
candidum probably from the same saline solution. It is not clear whether both 
protologues were based on living cultw-es observed as contaminants or tlli s solution. 

::::) Penicillium dupontii Griffon &. Maubl . {as duponli l- Bull. Trimestriel Soc. Mycol. 
Frana: 27: 73. 1911 ; XXV: 68 1: emend. Emerson. in Raper & Thorn - A manual of the 
penicillia: 513. 1949: Pitt - TilC Genus Penicillium and its tcleomofl)hic states 
Eupenicillium and Talaromyces: 515. 1980. Holotype: ? : neotype CBS 236.58 (Pitt. 
1980). 
Teleomorph; Talaromyces thermophilus Stalk - Antonie van Leeuwenhoek J. 
Microbial. Serol. 3 1: 268. 1965: Stalk & Samson - Stud. Mycol. 2: 55. 1972: 
Mouchacca- Cl)'p{ .. Mycol. 18: 39. 1997_ 

Tite original cultures or this thennophil ic hyphomyccte were isolated from 
manure and damp hay by Mr Dupont. lhcn Ch.ief Chemist at the 'Ecole Nationale 
d'Agriculntre de Grignon (France)' . The anamorph was described e~clusive of the 
telcomorph. TI1e history of this anamorph-tclcomorph cormcction was recently 
reviewed by Mouchacca (1997). 

:::> Ptsta/oriopsis ceratoniae (M::mbl.) Ribei ro de Souza- RodriguCsia 37 :22. 1985. 
Basionym: Pescalotia ceratoniae Maubl. (as Pestalozzial - Bull . Trimestriel Soc. 
Myco l. France 21 : 92. 1905; XV!l l: 480; XX: 302. Holotype: ? On living leaves of 
Ceratonia siliqua, Botanical Garden. Sio Paulo. Br.llil, leg. A. Puttemans. Relevant 
authentic material might be present at the Herb. Museo Rio de Janeiro. 

The trnnsfcr to Pestalotiopsis Stcyacrt was admitted by Nag Raj ( 1993). 
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=> Pest:.~ loti a d usiae Griffon ct Maubl. (as Pestalozziol - Bull. Trimesuiel Soc. Mycol. 
France 25: 239. 1909: XX: 302: XXII : 1219: Guba- Monograph of Monochoetia and 
Pestalotia; 224. 196 1. Holotype: ? On living leaves of CJusia sp .. in a greenhouse, 
close to Paris. France. (date ?), leg. Jardin Colonial de Nogent-sur-Mame. 

Considered as a valid ta'I:On by Guba ( 196 1) but rtgaided of uncenain stah.ls 
by Nag Raj ( 1993) because no autllentic material was avai lable to ttim for examination. 

=> Pe.stalotia helerollpo ra Griffon & M:mbl. las Pestalozzia) - Bull. Trimestricl Soc. 
Mycol. France 29: 2-*9. 19 13: XXV: 606: Guba -Monograph of Monochoetia and 
Ptstalotio: 163. 1961. Holotype: ?: same specimen as for Fusic/adium butyrospermum 
Griffon & Maubl. which also could not be located. On dry blackish patches on leaves 
of Butryospermum parkil. Koulikoro. Haul SCneg.aJ and Niger, (date '!). leg. VuilleL 

Following Nag Raj ( 1993). the fungus awaits to be reassessed. 

;;;:) Pesralotiopsis longi-aristara (Maubl.) Kausar- Biologia 6: 239. 1960. 
Basionym: PestaJotia longi-arisc.ata Maubl . (as Pesralozzia ) - BuJI . Trimestriel Soc. 
Mycol. France 21 : 92. 1905; XVIII: 479; XX: 304: Guba - Monograph of Monochaetia 
and Pestaloria: 243. 196 1. Holotype: ? On living leaves of Erioborrya japcnica. 
Bmaltical Garden. S~o PauJo. Brazil. leg. A. Pultemans. 
• Pesrnloriopsis longl~ristara (Maubl.) Ribeiro de Souza - Rodriguesia 37(63): 24. 
1985: a supcrlluous combination. 

Authentic material might be present at the Herb. Musco Rio de Janeiro. The 
transfer to Pestalatiopsis Steyaen is not mentioned by Nag Raj ( 1993); he simply Slated 
he had not e.xamined relevant authentic material. 

~ Pesta locia paraguayensis Maubl., in Maublanc & Rangel (as Pestaloma 
paroguariensis!- Sol. Agric. (Sl!o PauJo) 16: 32 1. 1915: Maublanc- Bull. Trimestricl 
Soc. Mycol. Fmncc 36: 40. 1920: XXV: 599; Guba- Monograph of Monochaetia and 
Pestalotia: 243. 1961. Holotype: Herb. Musco Rio de Janeiro No. 552 a On leaves of 
1/exparoguoyensis. Parana. Brazil. VU 1912. 

Nag Raj ( 1993) did not speculate about t.he identity of the fu ngus because he 
could not locate any authentic material. 

==> Phoma anserina El. Marchal -Champ. copr.: I I. 189 1. 
• Phoma radicicola M.aubl.- Bu ll . Trimesuiel Soc. M)'COI. Fr.mce 21 : 90. 1905: 
XVIll : 250. Holotypc: ? On dead roots of Pelargonium roseum. Philippevill e. Algeria 
(date & leg. no1 specified). The fungus proposed by Maublanc marches the description 
of Phoma anserina (De Gruyter, pers. comm.). 

::::) Phoma cytosporoid ej; Maubl. · Bull. Trimeslriel Soc. Mycol. France 20: 70. 1904: 
XVIII : 255: XJ(: 352. Holo1ype: PC ex Herb. SCPV No. 5529: isol}'pe PC e.< Herb. 
fNA . On dty twigs of Eryngium campestre, Pomic (loire-lnfericure). France. 1903. 
leg. A. M1ublanc. l11e original collection was divided into two parts now maintained in 
separntc collections. Re~:o:aminat ion of authentic material proved that the fungus is a 
species of Phomopsis (Sacc.) Bubak. (De Gruyter. pers. comm.). 

==> Phoma droco~tis (Berk. e.-.; Cooke) Boerema - Verst Mcded. Plziek!CJtk. DiensL 
Wageningen 159: 24. (Jaarb. 1982) 1983: De Gruyrer e1 a/. · Pcrsoonia· 16: 479. 1998. 
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Basionym: Phyllosticta droconis ~rk.- Welw. Crypt. Lusit. : 51. 1853 (nom. nud) ex 
Cooke- Grevillea 19: 8. 1891. 
• Phylloslicta dracaenae Griffon & Maubl. - Bull. Trimestriel Soc. Mycol. France 25: 
239. 1909: XX: 38-J: X:X£1 : 860; non Phyllosticta dracoenae Henn. - Hedwigia 48: Il l. 
1908 (= Asteromello sp.). Holotype: PC ex Herb. SCPV No. 5997. On living leaves of 
Oracaenae sp .. in greenhouses close to Paris {ViJiepreux. Seine-et-Oise), France, X 
l909, 1cg. A. Maublanc. Synonymy fide Boerema (1983). 

The fungus proposed by Maublanc is a later homonym of Phy/lostiCia 
dracoenoe Henn. However. on the basis of the original description it was found to 
match Phoma draconis (Berk. ex Cooke) Boerema (Boerema, 1983). Re-examination 
of lhe discovered aulhentic material studied by Maublanc confinned the conclusion 
forwarded by Bocrema (van der Aa. pcrs. comm.). 

~ Phoma nicotianae Maubl. - Bull. Trimestriel Soc. Mycol. France 23: 144 1907; 
XX: 357; XXl l: 883. Holotype: ?; also type material of Mycosphaerello (Sphotrella) 
tabaci Maubl. but no specimen under thls binomial could be located. On twigs of 
Nicotiana tabacum. vi llage of Razac (Dordogne), France (date & leg. not specified). 

The name possibly refers to the plurivorous Phoma aigua Desm. var. Wgua 
(De Gruytcr, pcrs. comm.). 

~ Phoma umbilicaris Griffon & Maubl. - Bull. Trimestriel Soc. Mycol. France 27: 
473. 19 11 : Ann.lnsL Natl. Agron .. Paris. ser. 2, 10: 104. 1911 ; XXV: 110. Hololype: ? 
ln the epicarps of fruits of common peach trees, France (date & leg. not specified). 

An ill ustration of the fungus was later provided by Griffon & Maublanc 
(1911 ). 

~ Phom:a unedoniJ Maubl. - Bull. Trimcslriel Soc. Mycol. France 20: 70. 1904: 
XVIII : 255: XX: 360. Holotype: PC ex Herb. INA. On dead twigs of Arbutis unedOnis 
(Arbousie r). Pontic (Loi re-lnff! rieun:), France. 1903. leg. A. Maublanc. 

Re-examination of authentic material revealed lhe absence of a pycnidial 
fungus with the characters desc ri bed by Maublanc (De Gruyter. pers. comm.). 

~ Phyllo.stic ta a~aves Maubl. -Bull . Trimestriel Soc. Mycol. France 19: 293, 1903: 
XVI II : 243; XX: 380: XXV!: 926. Holoiype: PC ex Herb. SCPV No. 6373, sub 
Hendersonia agaves et Phyllosticta agaves. On leaves of Agave sp., AJgeria (date & 
leg. not specified). 

On the holotype collection a pycni<liaJ fungus with the chat:lcters described by 
Maublanc. /.c., could not be found. Several old and empty fruitbodies can be observed 
with smaJI conidia as described by Maublanc, close to lhe fruitbodies but growing on 
free Aureobasidium-l ike conidiogenous ce lls. On one spot. immature pcrithecia of a 
pyrenomycete are present 111e fimgus cannot be identified from lhe short description 
only (van der A.a. pers. comm.). 

=> Phylloscicta owariensiJ Maubl.- Bull. Trimestriel Soc. Mycol . France 19: 292·293. 
1903; XVTII : 212: XX: 387. Hololype: PC ex Herb. SCPV No. 6053. On living leaves 
of Landolphiae owariensis. Dahomey (Africa), 190 I. leg. G. Le Testu. 

According to van der Aa (pers. comm.), the fungus can provisionaJ iy be 
accepted in the genus Plryllosticra, aff P. minor Ell is & Everh. but has to be re-
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examined from fresh material. On the holotype collect ion some imponant de~ails of 
conidiogencsis and conid ial morphology cannot be studied any more. Conidia are 
merely in very ripe condition. many of them genninaLing wi thin lhe pycnidial cavities. 
then often with I - 3 septac. No appressoria arc seen on the slender. hyaline branching 
germ rubes. 

=> Pollocia peucedani {EUis & Holway) Deighton. in Deighton & Pirozynski - Mycol. 
Pap. 10 1: 41. 1965; Ell is- More Dematiaceous Hyphomycetes: 110. 1976. 
Basionym: Fusiclodium peucedani EIHs & Holway - Bul l. Labs nal H.isl. St. Urtiv. fa 
3 (3): 42. 1895: XI: 618: XII: 262: non F. peucedani Syd. - Sydowia 5: 340. 1907: 
XXII: 1375. 
• Aspcrisporium peucedani (Ell is & Holway) Maubl. - Lavoura J6: 207. 1913: Bull . 
Trimesuiel Soc. Mycol . France 29: 357. 1913; the synonymy is not reported in Reed & 
Farr (1993). 

The fungus develops on species of Angelica, Cicuta, Lomatium and 
Sphenosdodum in the Unired SL11CS (E ll is, 1976: Farr er a/., 1989). 

~ Ramularia didyma Unger - Exanth. Pn .: 49. 1833: Braun - A Monogrnph of 
Cercosporella, Ramularia and allied genera. vol. 2: 239. 1998. 
• fUmul a ria ac:quivoga (Ces.} Sacc. var. bulbosa Maubl. - Bull. Trimestriel Soc. 
Mycol. France 22: 70. 1906: XXII : 1312. HololypC: 7 On leaves of Rommculus 
repentis. Pontic (Loire-lnferieun:}. France (date'!). leg. A. Maublanc. Synonymy fide 
Braun ( 1998). 

~ JUmularia ligustrina Maubl. - Bull Tri meslriel Soc. Mycol. France 22: 70. 1906: 
XXII : 1325. Holotype: PC ex Herb. SCPV No. 7582. On livi ng leaves of Ligustrum sp. 
(sativum 1), close to the ci[)' of Alenc;on, France (date ?), leg. LcnlCe. 
BraWl (1998) recently stressed that in the abse nce of authentic material. the stalUS of 
the fungus could not be definitely n:asscsssed. 

The discovery of the type specimen enabled a raxonomic revision (Brnun & 
Mouchacca. in press). 

~ Rhizo.!phaera oud emansii Maubl.. nom. nov. - Bull. Trimcstriel Soc. Myco l. 
France 23: 173. 1907; Sun:on -The Coelo'mycctes: 371. 1980: the binomial is not 
r<poncd in Reed & Farr ( 1993). 
Basionym: Sacidium abielis Oudem. - Conlt. Fl. Myc. Pays Bas 17: 333. 1900: non R. 
ab1elis L.Mangin & Hariot -Bull. Trimestriel Soc. Mycol. France 23: 56. 1907: Sulton 
-l11e Coelomycetes: 371 . 1980. 

The fungus com monly develops on needles of Picea. Abies and Tsuga species 
in Europe and North America: details of its ta'(onomic history and distribution were 
reponed by Suuon ( 1980). 

~ Rhizosphaera pini (Corda) Maubl. - Bull. Trimeslric:l Soc. Mycol. France 23 : 171. 
1907; XXII : 9 17; Sutton- The Coelomyceles: 371. 1980. 
Basionym: Coniothyrium pini Corda - Icon. Fung. 4: 38. 1840. 
• Rhizosphoera abietis L.Mangin & Hariot - Bull. Trimestricl Soc. Mycol. France 23: 
56. 1907: Sutton -The Coelomyceles: 371. 1980. Synonymy fide Sutton ( 1980). 
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The fungus develops on Aecdlcs of Picea sp. and Abies peclinata in Europe. 
The ta:<onomic history and the distribution of the fungus were detailed by Sutton 
(1980). 

= Septaria azaJeae-indicae Maubl. - Bull. Trimestriel Soc. Mycol . France 22: 66. 
1906; XXTI: I Ill. Holotype: ? On living leaves of Azalea Indica. Botanical Garden. 
S:'lo Paulo. Brazil, leg. A. Puucmans. Authentic material might be available allhe Herb. 
Musco Rio de Janeiro. 

= Stptoria omilhogali Pass. var. allii MaubL - Bull. Trimestriel Soc. Mycol. France 
19: 295 . 1903; XVUI: 393. Holotypc: PC ex Herb. INA. On the leaf apex of Allium 
vinealis. Pomic (Loire-tnfCricurc). France. IV 1904, leg. A. Maublanc. 

=Septaria ]Jhaseoli Maubl.- Bull. Trimestricl Soc. Mycol. France 22: 66-67. 1906: 
XXII : 1095. Holotype: 1 On living leaves of Phaseolus sp .. Botanical Garden. sao 
Paulo, Brazil. leg. A. Puttema.ns. Authentic material might be available at the Herb. 
Musco Rio de Janeiro. 

:::) Sragonospora agaves (Maubt) Mouch.. comb. nov. 
• Dendersonia agaves Maubl. - Bull. Trimcstriel Soc. Mycol. France 19: 294. 1903: 
xvm: 367: XIX: 855. Holotype: PC ex Herb. SCPV No. 6373, same material as for 
Phy llosticra agaves Maubl. On leaves of Agll\le sp .. AJgeria (date & leg. not specified). 
Henderson/a Bcrk. has been rejected in favour of Stagonospora (Sacc.) Sacc. but no 
extended document exists for the laner (Sutton. 1980). 

= Stago nospora kcntiae Mlubl. - Bull. Trimestriel Soc. Mycol. France 19: 293. 
1903: XVIII : 36 1: XX: 879. Holotype: PC e.' Herb. SCPV No. 5811 : same specimen as 
for Ascochyra kenriae Maubl. On living leaves of Kentia sp .. Algeria (dale & leg. not 
specified). The handwriting of packet No. 581 1 clearly indicates the materia l is also the 
s.1me only for Stagonosporo kentiae Maubl. but not again for Pleo.spora kentiae Maubl. 
as mentioned in the relevant publication. 

= Thermomyces lanuginosus P. Tsiklinsky- Ann. lnsl Pasteur. Paris 13: 500. 1899: 
Mouchacca- CJ)'pt.. Mycol. 18: 49. 1997. 
"" Scpedonium lan uginosum Griffon & Maubl . - Bull. Trimestriel Soc. Mycol. France 
27: 70. 1911 : XXV: 703. Hololype: ? 

The original culture of Sepedonium lanuginosum was isolated from fresh 
manure and damp hay incubated at 50°C by Mr Dupont then Chief Chemist at the 
' Ecole Nationale d 'AgricuJtUTC de Grignon'. The living materiaJ was unfonunatcly not 
maintained. TI1e la.'<ononlic history of this thcnnoph.i lic hyphomycete was recently 
reviewed (Mouchacca. 1997). 

= Tiarosporella phaseo/ina (Tassi) van der Aa, in von Arx - Genera of fungi 
sporulating in pure culture. 3rd ed. (Lehre): 208. 1981. 
Basionym: Macrophoma phaseo/ina Tassi -Boll . L1b. Ono bot. Sienna 4: 9. 190 1. 
= Macrophomma phaseolina (Tassi) Goidanich - Ann. spcr. Agr. Roma. N. S .. l{J): 
457. 1947. 
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• Tiorosporella phaseofi (Maubl.) van der Aa - Vcrh. Ned. Akad. Wetcns. Afd. 
NaiUrk .. Amsterdamn 2. 68: 4. 1977. 
Basionym: Macrophoma phucoll Maubl.- Bull. Trimestriel Soc. Mycol. France 21 : 
90. I \)05; XVIII: 269; XX: 5. Holotype: PC ex Herb. INA. labelled pars ex rypo. On 
dead stems of Phoseolus vulgaris. Tunis, 1904 (leg. ?). 
• Macrophomina pha~o/1 (Maubl.) Ashby - Trans. Brit. M)·col. Soc. 12: 145. 1927. 
Synonymy fide HoUidny & PurUthalinga.m ( 1970) . 

.. Rhi:ocronia batoticola (Taubenh.) E.J.ButJe r. in Briton-Jones - Bul l. Minist. Agric. 
Egypt49, Bo1. Sect .. p. 65. 1925. 
Basionym: Sclerotium botatico/a Taubenh.- Phytopathology 3: 161 . 1913. Synonymy 
fld• Ashby ( 1927). 
"" Sclerotium batoticolo T01ubenh. ssp. bararicolo Reichert &. Hellinger - Palestine J. 
Bot., Rchovot Ser. 6: 137. 1947, Synonymy fide Mouchacca (1999). 
• Sclerotium batoticola Taubenh. ssp. intermedium Reichcn &. Hellinger - Palestine J. 
Bot., Rehovot Scr. 6: 138. 1947. Synonymy fide Mouchacca (1999). 
= Sclerotium botatlcola Taubenh. ssp. sesamicolo Reichen &. Hellinger • Pa1estine J. 
Bot. Rehovot Scr. 6: 138. 1947. Synonymy fide Mouchacca (1999). 

1l1e following synonyms are aJso listed by Ashby (1927): Mocrophoma 
corchori Saw .. AI. cajoni Syd. & Butl.. M. suomi Saw .• Mocrophomina phillippinensis 
Petr., Dolhiorella cnjani Syd. & Butl and Rhiroctonia lame/Ufora SmaU. 

= Trichoscptoria frucrig~na Maubl. • Bull. Trimcstriel Soc. Mycol. France 21 : 95. 
1905: XVlll : 403: XX: 1018. Holotype: 1 On mature fruilS of P)I11JS malus and 
Cydo,io vulgaris. close to Paris. Frn.ncc, (date ?). leg. A. Maublanc. The firngus is now 
reponed to induce a fruit rot in the United States (Farr et aJ .. 1989). The genus has 
apparcntJy not been reassessed (Sutton. 1977: Hawksworth et at .. 1995). 

DISCUSSION 

Over one hundred species new to science were introduced by Maublanc from 
materiaJ originating from three continenlS: Europe. South America and Africa Prime 
collect..ions were made in France. mostly by Maublanc himself. These account for 
almost half his introductions. The second half relates almost equally to Brazil and 
severaJ African counuies. Brazilian specimens were collected by Maublanc during ltis 
1912 - 1914 stay in th.is country. African specimens were reguJarly received at the Paris 
Plant Pathology Station for examination. 

On a chronological basis. almost all the proposed names (90,00 %) were 
introduced in lhe period starting rrom 1903 up to the end or the: first world war. a very 
limited frnct..ion was described partly in the 1920's and partJy in the 1930's. A very low 
percentage of lhe early proposals were co-authored with E. Griffon whi le most of the 
later ones were achieved in collaboration with L. Roger. Interestingly only a single 
ta.xon is co-authored with the Brazilian E. Rangel. It follows. therefore, that Maublanc 
undertook alone most of h.is descriptive work in the early decades of his activities. It is 
also evident that he made no efforts to develop the study or plant pathogenic fungi on a 
large scale. Fwthennore. this theme of research was relegated when Maublanc 
developed an interest in the Homobasidiomycetes. Both trends accownlS for the non 
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c:laborntion of a distinguished ccnlfe of taxonomic stuclies of plant rela ted fungi in his 
lifetime. 

Maublanc's descript ions were prepared from structures developing on plan! 
materiaL TI1e novel ta.~ were also generally proposed on a plam·host basis. No 
auempts were mlfdc to prepare corresponding living cultures even when this was 
possible. Only four la.xa were reported from living str.a:ins rece ived for examinatiort 
These were either culture conlaminants or represent lhermophilic hyphomycetes. It is 
thus obvious that the preparation and study of living material was not a trend favoured 
by Maublanc. 

On a la.xonomic basis. over half the proposals concern deuteromycetes. The 
remaining brings together Ascomycetes and Basidiomycetes on a 3:1 ratio. The 
established list also includes one Chytridjomycete and one Oomyccte. The eleven new 
Basidiomycetes are rusts and smuts not originating from one particular continenl 
although most were parasilising African planlS. These specialised fonns belong to 
common genera such as Aecidium, u~do, Puccinio and Ustilago. The latter genus 
comprises the long forgotte n Uslilago andropogonis-jinitimi unrecorded since itS 
description in 1906 (Vanky & Mouchacca. in press). 

New ascomycetous ta.xa have original localities situated in South America 
These are based on Brazilian specimens brought back by Maublanc upon his return to 
EUiope. The new Ascomycetes belong to 24 genera and for Lep1osphaeria. Pleospora. 
Sphaerella. Calospora and Physafospora more than one new species was proposed. For 
this ta.xonomic group Maublanc established three new genera. Chaetofentomila is no 
longer retained as valid. Theissenia was inliOduced to accomod:ue a fungus described 
by the Gennan amateur mycologist Theissen and Uropolystigma for a Brazilian 
collection. Both rc:m..1in unispecific and undocumented since their inuoduction. 

New deuteromycetes di sclose the reverse trend with two thirds collected solely 
in France. Species were proposed in JS genera. Plant associated fonns with 
coelomycetous affinities outnwnbcr hyphomycetes. Best represented genera of the 
fanner group are Gloeosporium. Phoma, Phyflosticta. Camarosporium and 
Coniathyrium. Three new genera were proposed. Lasiostroma GrifTon & Maubl. is now 
accepted as being identical to Phomapsis (Sacc.) Sacc. but itS only species awaitS 
redisposal. The unispccific Melanoba.sldium Maub l., based on material collected in 
Spain. remains undocumented. Cerotopycnidium Maubl. was proposed fo r a single 
African species. Although the fungus was n01 docu mented again a second Brazilian 
species was recently added (Benoni & Cabral, 199 1). ItS inclusion was based on 
speculations about the mode of conid iogenesis in the genus extracted from the orignal 
dra\\ings provided by Maublanc. 

Hyphomycetous genera as Pestolotio, Septaria, Cercospora and Ramularia 
are well represented in tenns of species numbers. Two new genera arc due to 
Maublanc: Asperisporium and Nomuroea. Both arc still in use in the taxonomic 
literature. The first was introduced to accomodate a species of Cucospora on account 
of the verrucose conidia: two Scolecothricum ta'Q were also transferred to the new 
entity. Nomuraea was introduced for an entomophagous fungus collected in Japan: the 
type species is actually well documented with tlle correct name being N. rileyi (Farlow) 
Samson. 

H is eviden t from the above considerations no overall policy for Lhe stUdy of 
parasitic fungi was elaborated by Maublanc. His prime French collections were 
apparently made in summer reson localities. Such was succeeded by has Brazil~'lll 

interruption and the transfer of his interest to basidiomycetous fungi The several 
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popular accounts and the two text books he wrote: about members of this group conftrrn 
the shift of Maublanc's major imerest from phytopathology to mycology. Finally, a fair 
proportion of Maublanc 's novel tau have apparently remained Wldocumentc:d since 
their introduction. Their status thus a\\.'aits to be re-evaJuated in the light of modem 
ta.'<onomk concepts, 

It is our hope that the publication of this annotated list of ta.u proposed by 
r-..taublanc should foster the auention of ta.'<onomists on these long forgotten binomiaJs. 
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INDEX O F NAME CHANGES 

OOMYCElC Phytophthora faberi => Phytophthora palmiYOro 
DEUTEROMYCETES 
Cercospora trigondlae => Cercospora traversiana 
Choetophoma erysiphofdes => Chaetasbolisia erysiphordes 
Glcnosporium dendrobii => Colletotrichum gl~o.rporioides 
Gloesporium hedericolum => Colletorrichum gloeosporioides 
Gloeosporium phaji => Colletotrlchum gloeosporioldes 
Gloeosporium ricin/ => Colletotrichum gloeosporioides 
Gloeosporium sabra/Joe => Colldotrichum gfoeosporioicks 
Diplodia abiegna => Diplodia inconspicuo 
Chaetodiplodio arachidls => Lasiodiplodfo theobromae 
Macrophoma ulmicola => Macrophoma maublancii 
Diplodie/la tamaricis => Microdiplodia depazeoldes 
Pestalotio poeoniae => Monochaetia paeoniae 
Nomuraea prasina => Nomuraea rUeyi 
Pestalotia ceratoniae => Pestalotiopsis ceratoniae 
Pesraloda longi-arisrara => Pestalotiopsis longi-OI'isrota 
Phoma rodlcicolo => Phoma anserino 
Phoma cytosporoides => Phomopsis sp. 
Phyllostlcto drocaenoe => Phoma droconis 
Phylloslicra owariensis = Phyllosllcta sp. 
Romu/aria aequivoga var. bulbosa=> Ramuloria didyma 
Sepedonium lanuginosum => Thermomyces lonuginosus 
Macrophoma phaseo/1 => TiMosporella ph~olina 
Hypocrea agaves => Plowrightia agaves 
Sphaerella tabaci = Mycosphaue/la tabacii 
Sphoerel/a caricae => Mycosphaerella caricae 
Chaetolentomifa lignorum = Chaerosphaeria brasiliensis 
Calonectria corollofdes = Melioliphilo corallordu 
Sphouella ilicola = Mycosphouello illcicola 
Dimerie/lo corofoensis => Lasiostemma melio/oides var. 
corafaense 
BASIDIOMYCETES 
Aecidium me:riconum 
Uredo coffeicola 
Pfeoravenelia deformans 

=> Aecidium maublancii 
=> Hemileia coffeicola 
=> Ravenelio deformans 
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ABSTRACT 

Anewpolypore, lnonotu.r induresceru Y.C. Oai, collected from Yunnan in China, is 
described and illustrated. It is characterized by hard, cffuscd-re1lexed or pilcate and 
imbricate basidiocarps, dark reddish brown to chestnut black upper sw:face, small 
pores, and the presence of both bypboid and bymenial setae, while no setae are 
found in the context. Its hyphae are strongly agglutinated, and spores are yellow to 
rust broYm, thick-walled and ellipsoid. Microscopically /. induraceru hu similar 
spores and tramal bypboid setae as those in /. glomerotu.r (Peck) Murrill, but the 
latter species bu corky basidiocarps, yellowish brown upper swfacc and bigger 
pores, and hyphae are not agglutinated. In the context of I. g lomeratus bypboid setae 
ue preseol A discussion is given on the di.ffc:rences and similarities between the 
new species and those species of Jnonotw \1/hich have byphoid setae and th.ick­
waUod, coloured spores. 

Key words: BISidiomycotina, China, lno"otus, l. indurescens, polypore 

INTRODUCTION 

lnonotu.s P. Kant is one of the well known genera in polypores, especially the 
species have been extensively studied in North America (Gilbertson & Ryvarden 
1986) and Europe (Ryvard"' & Gilbertson 1993). In Asia the species were 
investigated only locally. Indian species were published by Sharma (1995), and 
recently some new species were described from Northeast Asia (Hattori & 
Ryvarden 1993, Chang 1997, Chang & Chou 1998). The Chinese lnonotw sensu 
loto was summarized by Dai et al. (1997), and 15 species were reported in that 
paper. Because of the vast territory of China, extending from the boreal and 
temperate north, to the tropical vegetation in the south, it is evident that more 
species will be fowd especially in tropical areas. 
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Owing a study on the bymenochaeuceous fungi in China, many spocimeos were 
collected by T.X Zbou and others from Yunnan Province in southern China, and 
these collections arc now preserved in the herbarium of Southwest Forestry College 
in KWlming. ln JW1e of 1999 the senior author made a field trip to investigate wood· 
inhabiting fimgi · in Yunnan Province, and during the stly in Kunming some 
herbarium specimens were studied as well. Among this material, foUl recent 
collections of Jnonotus P. Karst. were carefully studied in Helsinki, and they twDed 
out to represent an undescribed species. In this paper the description is made. 

MElli ODS 

The measurements and drawings were made from slide preparations stained with 
Cotton Blue (CB). Spores were mcaswed from ~ions cut from the tubes. lKI 
stands for Melzer's reagent and KOH for 5% potassium hydroxide; CB+ means 
cyanophilous. Jn presenting the variation in the size of the spores or other structmc:s, 
5% of the measurements were excluded from each end of the range, and are given in 
parentheses. In the text the following abbreviations are used: L= mean spore length 
(arithmetica l mean of all spores, in J.lm), W= mean spore width (arithmetical mean 
of all spores, in J.1m), Q- quotient of the mean spore lmgth and the mean spore 
width (LIW ratio), (n~y) x indicates measuremcots of spores (pores, hyphae, 
setae) from y specimms, The le:ogth of the setae was measured from the tip to its 
approximate base. Sections were studied at magnification up to x l250 by using a 
Leitz Diaplan microscope and phJSe contrast illumination. Drawings were made 
with the aid of a drawing tube. 

DESCR!JYJlON 

lnonotus lnduresceos Y.C. Dai, spec. nova (Fig. 1) 
Carpophorum annuum, effus-reOexum vel pilcatum; facies pororum atroumbrina, 
pori S-7 per mm. Systema hypharum monomiticum, hyphae septatae, setae adslUlt 
in trama vet hymcnio. Sporae eUipsoideae. Oavibnmneae, crassit'W1icatae, IKJ- , 

CB (+), 4.3-5.7 x 3.2-4. 1 ~m. 

Type: China. Yunnan Prov., Dali, Pianma, !O.ID.I999 Zhong 36 (H, hololype, 
isotypes in IiMAS, SWFC). 

Etymology. - indurescens (Lat, adj.): becoming bard. 
Basidiocarps annual, effused-reOexed or piJeate, imbricate, bone hard and light 

in weight when dry, pileus usually shelf-shaped and projecting up to 2 em, 4 em 
wide and 0.5 em thick at base. Pileal sw:face dark reddish brown to chestnut black, 
concentrica lly zoned, gbbrous, margin acute, more or less cwving down when dry. 
Pore swface chestnut brown to black; pores angular, 5-7(-8) per mm (n=40n), tube 
mouths irregulorly lacerate. Context yellowish brown to dark brown, thin (not 
exceeding 2 mm), bone bard. Tubes dark brown, woody hard to bone hard, up to 3 
nun long. 
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Fig. 1. Microscopic $tniCtUJ'eS of lnonoiJU indurescttu Y.C. Oai (drawn from 
bolotype). -o) spores, -b) bymenia l setae,--<:) bypboid setae, -d) contextual 
hyphae, -e) tramal hyphae. 
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Hypha! system monomitic; . all septa without clamp connections; tissues 
darkening but otherwise unclwtged in KOH 

Context. - Generative hyphae varying from hyaline and thin-walled to 
yellowish and fairly thick-walled, stroogly ogglutinated, frequeetly siroplo septoto 
and rarely branched, often collapsed, (3.5-)4-6 (-7) ~m in diam (n"'30/ l). No 
bypboid setae. 

Tubes. - Tramal hyphae varying from pale yellowish and thin-Willed to rust 
brov..n and medium thick-walled, tightly agglutm.ted, frequently simple $Cplale, 
occasiooolly branched, ponllel olong tho tubes, (2.5-)2.8-4.3(-4 . .1) ~m in diom 
(n"'J0/1). Hypboid setae prominent but not dominan~ dirk brown, distinctly thick­
walled with a narrow or wide lumen, embedded in trama or curved and penetrating 
into hymenium, apex sharp-pointed, up to 160 J.lm long and &--12 J.lm in diam in the 
widest part. Hymcnial setae abl.Dldant, subulate or ventricose, dark bro'ND, thick­
walled, shorp-pointed, (1&-)21-32(-36) x (5-)6-9(- 10) ~m (n"'J0/2). Sub­
hymenium indistinct; basidia clavate, with four sterigmata and a simple basal 

septum, 8-10 x 4-S Jim; basidioles in shape similar to basidia, but slightly smaUer. 
Spores. - Buidiospores ellipsoid, yellowish to rust brown, thick-walled, 

smooth, IKI-, CB+ >Wen juvenile, (4-)4.>-.1.7(-0) x (3.1- )3.2-4.1(-4.4) ~m. L-
4.96 ~m. W - 3.69 ~m. Q - 1.31- I.Jg (n"'61/2). 

Additional s~cimens examined (paratypes) . - Chlna. Y\DUlan Prov., Dali, 
Pianma, IO.ill. l999 Goo 35 (H, SWFC), IO.ill. l999 Zhong 38 & 51 (H. SWFC). 

Inonotu.s indurescetu is characterized by hard, effused~reflexed or pileate and 
imbricate basidiocarps, dark reddish brown to chestnut black upper swface, and 
small pores. Both tramal hyphoid setae and hymenial setae are fm.md in its 
structure, and the hyphae are strongly agglutinated. Like in many other species of 
the genus, the spores are yellow, thick-walled and ellipsoid. Differences from the 
closely rel..tted species are discussed below. 

The following spocies of the genus InonOIJLJ have hypboid setae and thick­
walled, coloured spores: /. glomerotu.J (Peck) Mwrill, I. fliensts Knvtzev, I. 
micantissimu.s (Rick) Rajcheoberg. I. nldu.J-pici PilAt, I. ochroponu (van der By I) 
Pegler, I. patouillordlt (Rick) Imaz., I. pegleri Ryvardon, /. pruino.ru.J Bondlrtsev, /. 
qtJercautrls M. Blackwell & Gil b. , / . rick;; (Pal) Reid, I. rodwayf Reid, and / . 
ulmicola Codixeo. Among these species I. micantissimu.s, I. nidu.s-pici, I. pegleri, I. 
prulnosw and I. ulmicola have resupinate basidiocarps and distinctly larger spores 
(spore length > 6 ~m and width > 4 . .1 ~m. Rajcbenberg 19g7, Ryvardeo & 
Gilbertson 1993, Ryvarden & Johansen 1980, Dai et al. 1997). JnonOiu.s iUetuis was 
reported from Kazakhstan (Pegler 1964). It dilfen from I. indurescens by growing as 
resupinate in tnmk cavities~ its pores are bigger (3-4 per mm), it has no bymenial 
setae, and its spores are relatively larger (4-7.5 x 3.7- 5.6 Jim). Inonotus 
ochroporu.s, I. patoulllardil, I. quercustri.J, I. ricJ.:"ii and /. rodwayi have pileate 
basidiocarps, but these species differ from I. indurescem by their larger pores (2-5 
per mm) and in particular, bigger spores (spore length > 6 }lm and width > 4.5 Jim, 
Ryvardeo & Johansen 1980, Gilbertson & Ryvarden 1986, Pegler 1964). 
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lnonotus indurescens is most closely related to I. glomera/us: the two share 
similar spores and hyphoid setae in trama. The latter species is widely distributed in 
North America and northern India. However, /. glomera/us bas bigger pores (3-S 
per mm), and its basidiocarps are corky. lts upper surface is yellowish brown, and 
therefore more light-coloured than in l indure.rcen.r, and its pore surface is glancing. 
The contextual hyphae of I. glomera/us are neither agglutinated nor collapsed. In 
addition, /. glomeratus has prominent byphoid setae in its context. In contrast. /. 
induruc•ru has smaU pores (5-7 per mm), and its basidiocarps bardc:n upon drying. 
The reddish brown and chestnut tones of upper sw:face are very dark. No silky sheen 
is seen in its pore surface The hyphae of the context are often collapsed, and no 
bypboid setae are fomd in its context. 

Specimen of related species examined. - Inonotus glomeratu.r. Cauda. 
Quebec, Gotineau, on log of Fag"' grand !folia, 8.!X.l993 Glnns 9982 (Hex DAOM 
221572). 
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A NEW SPECIES OF SPOROCARPIC GLOM ALES FROM SOUTH AFRICA 
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Glomus avdingiae sp. nov. RC Sinclair is described and ill ustrated from 
collections made from the rhi1..osphere of an indigenous fruit-bearing 
tree. Vanguerio infausta Burch. subsp. infausta near Cullinan, South 
Africa . Sporocarp morphology is presented as an important diagnostic 
featu re. 

Key words: Glomales. Glomus. sporocarp. arbuscular mycorrhizal fungi, South 
Africa. 

lnlroduction 

The order, Glomales was created to include all soil -borne fungi which form 
arbusculcs in obligate mutualistic association with terrestrial planiS {Morton and Benny. 
1990). As an asexually reproducing species des ignated by morphology (form- or 
morph-species) . a physiological prerequis ite can create dilemma's . however sufficient 
morphological and hab itat characteristics facilitate recognit ion of fungi from this order . 
Nonetheless, records of collections of arbuscular mycorrhizal (AM) fungi from South 
Africa are few . A collection of an Endogone Link:Fr species (Hattingh. 1972) was 
later identified as Acaulospora lat!vis Gerdemann & Trappe (Coetzee, 1982). Coetzee 
named a second collection of A. /aevis from a different locality "with reservations~ 
(pcrs. comm.) which is oow deposited in the Pretoria Mycological Herbarium (PREM 
45880). AM fungi have been collected from sand dunes in one of South Africa's 
neighboring countries , Namibia. These specimens have been sent to C. Walker in the 
UK for posi tive identification (K. Jacobson. pcrs. comm.). Some additional samples 
from Namibia are being pot cul tured at the International Collection of Arbuscular and 
Vesicular-Arbuscular Mycorrh izal Fungi (INVAM) in West Virginia (Morlan er al .• 
1993) for study. Hoffman and Mitchell (1986) recognized four different " types" of AM 
fungi associated with Acado saligna (Lab ill.) Wend!. . an invader plant of the sensitive 
fy nbos biome of the south-western Cape of South Africa but these fungi were not 
identified to species level. The present authors contributed to a recent report where 
some common AM fungi were identified (Gaur tl aJ.. 1999) however. no taxonomic 
work. particularly from regionally important biomes in southern Africa, has been 
accomplished thus far . 

Investigations begun at the University of Pretoria. have concentrated on the 
isolation aod identification of indigenous species of AM fungi from the region. In this 
process , :1 new sporocarpic species in the sub·order Glomincae. famil y Glomaceac has 
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been discovered. Spore size, color and in particular, wall laye r characteristics arc used 
to distinguish this taxon in the Glomaceae. Ontogenetic sequence in wall layer 
development has been invest igated in several taxa in the genus Glomus (StUrmer and 
Morton, 1997) , increasing the evidence of polyphyly in this apparently heterogenous 
won. Spore age-differences within the sporocarp in our collection has enabled 
investigat ion of spore omogeny. Sporocarp morphology. known only in a few of the 
taXa in this family . is described here with an implication to the taxonomic usefulness 
of this characteristic. 

Materials and Methods 

Glomus avelingiae is described herein from a fresh. fie ld-collected specimen. 
Microscopic invest igations of sporocarp morphology and spore wal l structure were done 
on spec imens mounted in lactophenol, polyvinyl-lactic acid-glycerin and pol yvinyl -lactic 
acid-glygerin with 1: 1 (v/v) Meltzer's reagent. Thin sections (1.2 and 2 flm) were 
made of the sporocarp and studied with the transmiss ion electron microscope. Ligh t 
microscope examinations of the sect ioned specimens were made with the aid of 
toluidine blue o staining. Color was determined with the usc of the I NV AM color chan 
(obtained from INVAM: 401 Brooks Hall. PO Box 6057. West Virginia University, 
Morganstown. WV , 26506·6057) . 

Ta:-:ooomk Part 

Glomus avelingiae RC Sinclair, sp. nov. (fig. 2 A-H) 

(Etymology: this species is named in honour of its collector. Dr. Tl1eresa 
Aveling. J 

Sporocarpia epigaea, luteobrunnea vel pall ide brunnea, iregulariter cll iptica et 
modice convoluta, J.Q. J.2 X 1.8-2.2 mm, imcrdum materiam alienarn aliquamum 
retinentia . Peridium nullum . Pagina sporocarpii crenulata ob chlamydosporas 
expos itas . Chlamydosporae in sporocarpio contigue et fortui to dispositae. cum hyphis 
8- 10 p.m crass is. Chlamydosporae maiUrae et immaturae valde approximatae rcpertae. 
Chlamydosporae maturae globosae vel subglobosae 64-80 p.m. cum uno parietc 
quadristrato: strato intima Oexili. minus quam 0.5 pm crasso: strata med ia lammato, 
pallide lu teobrunneo. 1.6-2.4 pm crasso: duobus extimis subhyalinis. sacpe ut videtur 
uno 0.6-0.8 p.m crasso: immaturae bistratae. Hypha subtendens 8·10 p.m lata. 
cylind rica. ad 5-7 p.m angustata ad basin chlamydosporae , cum septa usque ad 1.5 p.m 
crasso. Hoc septum interdum ad 4 I'm infra basin sporae extensum. e strata rned io 
laminato compositu m. Chlamydosporae stratum medium dcorsum extensum per 6-10 
pm in hypha subtendent i. 

Epigaeus sub Vangueria infausta subsp. infausta Burch. , propc viae latus. circa 
10 km ad sep tentrio-occidentem e pago Cull inan dicta. Gauteng Provincia. South 
Africa. 10 November 1994. T.A.S. Aveling. PREM 55918, holotypus. 

Sporoc.arp ep igeous. yellowish brown to pale brown, irregular ly ell iptical and 
moderately convoluted. 1.0-1.2 x 1.8·2.2 mm, somet imes retain ing small amoums of 
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foreign mareriaJ. Peridium absent Sporocarp s urface cre nulate due to exposed 
chlamydospores. Sporocarp hyphae 8-10 p.m wide. bundled rogether , intertwined. 
coursi ng through the spore mass. Spores formed as determinate swellings of tips of 
sporogenous hyphae. Chlamydospores arranged in sporocarp adjacent 10 each other 
and random throughout Mature and immature chlamydospores occurring in close 
proximiry 10 each other. Marure chlamydospores globose to subglobose , 64--80 p.m in 
diameter with one wall of fou r layers: innermost layer flexible , less than 0.5 p.m thick: 
middle layer laminate. pale yellowish brown , 1.6-2 .4 p.m th ick: outer bi-layer. 
subhyaline. 0.6-0.8 #£nl th ick, often appearing as one layer. Juvenile ch\:1mydospores 
have 2 layers. Subtendlng hypha 8-10 I'm wide, 2-layered , cylindrical , narrow at the 
base of the chlamydospore to 5-7 p.m . having a septum up to I .5 p.m thick . Septum in 
the subtend ing hypha composed of the middle laminate layer, sometimes extending 4 
p.m below the poim of anachmem a1 the spore base. Middle layer of the spore 
extending down the subtending hypha 6-10 p.m. 

In the rhizosphere near the soil surface beneath Vongueria infausta Burch. subsp. 
infausro: South Africa . 

Collections exami ned: from lhe rh izosphere near the soil surface beneath 
Vangueria infausta Burch. subsp. infausta. near roadside approximately 10 km 
norlhwestofCu lli nan , Gauteng Province , IO November, 1994, T .A.S. Aveling, PREM 
55918, holotypc. An isotype has been sent 10 C. M.I . , Kew fo r deposition. 

Sporocarp color is 0-40- 100-0 and chlamydospore color is 0-20-60-0 using the 
JNVAM colour chart There was no react ion by any of the spore wall layers or 
hyphae in the presence of Meltzer's reagent. The mos1 commonl y occurring mature 
spore size is n p.m. A bar graph of the mature spore siz.e range is provided (Fig. 
1). A graph ic presentation is made of some of the sal ient characteristics in this 
species (Fig. 2). 

Spore S i ze (~m) 

Fig. I. Spore size range from a random selection of 100 mature spores . 
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. Discussion 

The mosc juvenile stage in G. avelingioe presented sim ilarities to the second 
group described by StOrmer and Morton (1997) where the spore and hypha! wall are 
comprised of 1wo·tayers i.e. a mucilaginous layer and a semincxible hyaline layer . 
Differentiation proceeded by the appearance of a thin laminate layer and concurrent 
different iation of two colorless laminae on the exterior and a thin nexible inner layer . 
Transmission electron microscopy provided less obvious differentiation of the layers in 
ch is species which fu rther supports the conclusions of other authors (Maia et al .. 1993: 
Morton. 1996) that the spore wall in the Glomales is a single structure. The spore wall 
is differentiated inlo regions of unequal density and composicion that are often more 
eas il y dis1 inguished with a light microscope. 

The main characterist ics distinguishing G. avelingiae from other members in 
the genus Glomus is the spore size and wall structure and the true septum in the 
subtending hyphae formed from part of che laminated layer of the spore wall. The only 
other species with spores described having simi lar size range and wall layering is 
Glbmus fragile (Berkeley & Broome) Trappe & Gerdemann. According to che 
description by Gerdemann and Trappe (1974) th is species also has a septum a1 the 
hypha! attachment and is similar in spore shape, size. color and the configuration of che 
two relatively 1hin wall layers. However. no double layering of che oucer layer is 
mentioned , nor is the thin inner flexible layer . Sporocarp forrmu ion has noc been 
described in G. fragile . Material of G. f ragile. known only from 1hc type localily. was 
unavailable for examination. G. aw!lingiae is known only from the 1ype localit y. 

The formation of the sporocarp in G. avelingiae. wi1h bundled hyphae 
intertwining the spore mass . is distinct in its apparent randomness. This. as opposed to 
chc orderly strucmre seen in other sporocarpic Glomales (Wu. 1993) from similar 
habitats suggests a ge netic governance. contrary 10 the implicat ion made by Morton 
{1988) tha t it is environmenlall y determined . We feel chat sporocarp developmemal 
morphology has taxonomic signifiCance as does 1he ontogenetic sequence of 
ch lamydospore morphology. 

Asexuality in the Glomales is a cardinal genetic feacure, as it is in the asexually 
reproducing M itosporic fungi (formerly Deuteromycetes). Genetic isola tion as a result 
of 1he loss of sexual recombination should be a factor in a low diversity which appears 
to be the case in the Glomales with so few taxa recognized. This is apparently !lOt 

Fig. 2 A-H. Glomus avelingiae A. Sporocarp: B. Chlamydospores surrounded by 
interwoven hyphae: C. Septum a1 subtending hypha! attachment: D I & 0 2 . Juvenile 
stage of spore deve lopment indicating double layer: E & F. Tra nsmission electron 
micrograph demonstrating contribution of lamina1e layer to subtending hypha! septum: 
F. Transmission electron micrograph depicting different iated layers in spore wall and 
septum as oppossed 10 the less differentiated double layer in the dista l ponion of the 
subtending hypha! wall ; G &H. Oi l im mersion light micrograph demonstrating mu ltiple 
layers of the spore wall. 
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the case in the Mitosporic fung i which have perhaps the largest diversity of all the 
groups of fungi. In the Glomales the subterranean habit enforcing a low dispersal 
potcmial and the obligate dependence on a plam may have served to physically restrict 
gene now moreso than in the Mitosporic fungi. However as evidence mounts, it is 
likely that even thl! most subtle morphological difference will define distinct lineages 
in this group of fu ngi. 
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NEW TAXA OF USTILAGINOMYCETES 
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Herbarium Usti laginales Vlinky (HUV) 
Gabriei-Biei-StT. 5. D-72076 TUbingen, Gcnnany 

ABSTRACT 
Proposed new taxa: Cintractiaceac K. Vilnky (type Cintractia), Uestiosporium 
K. V3nky (type R. meneyae K. VBnky, sp. nov., on Lyginia barbata), 
Amlzracotdea wokatipu K. VS.nky (type on Carex wakatipu). Three new 
combinations into the genus Restiosporium, and twenty-four into the genus 
Moreaua are proposed. Tolyposporium is considered a monospecific genus 
resuicted to host plants in the Juncaceac. Restiosporium is restricted to host 
plants in the Restionaceae. and Moreaua to host plants in the Cyperaceae. 

INTRODUCTION 
Lntensive study of smut fungi during the last three decades resuhed not only in 
the description of new species and genera. but a1so in the elaboration of a new 
classificatory system (Bauer et al., 1997, Begerow et al ., 1997, Vlinky, 1999b) 
based on ulttastructural, molecular and classical morphological characters. In this 
new, but sti ll not definite system, the c. 1450 known "classical" smut fungi (those 
possessing teliospores) are classified into 2 classes, 8 orders, 17 families, and 71 
genera. The family Ustilaginaceae L.-R. & C. Tul.. emend. R. Bauer & Oberw., 
possessing poreless septa. intracellular hyphae coated by an electron-opaque 
matri~ and phragmobasidia, represents a heterogeneous assemblage of 22 genera. 
Recently, based on the production of typical two-cell ed basidia, the genus 
Anthraw idea was separated from the Ustilaginaceae into the Anthracoideaceae 
Denchev ( 1997:413). 

MATERIALS AND METHODS 
for ma~Crial s and methods see VMky, 1994:8-9. 

RESULTS AND DISCUSSION 
Gennination of several Cmlractia species {C. amazonica H. & P. Sydow, C. 
axico/a (Berk.) Cornu (including C. peribebuyensis (Speg.) Sawada), C. limitata 
Clinton. C. mitchellii K. VAnky. C. taubertiana (Henn.) Clirlton) shows an 
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unusual pattern (comp. Nenc & 6helwa., 1976, Ingold, 1995, 1999, Piepenbring. 
1996, Piepcnbring et al ., 1999, Viulky, 1997a: l64, Fig. 12). amely, the ce ll s of 
the four·cellcd basidium conjugate pairwise, and from each conjugated pair a 
relatively large blastoconidium is produced. This is probably dikaryoric and is 
borne on a well-defined sterigma. Ln connection with this unusual w1d striking 
pattern of teliospore gennination in species of Cimractia, Ingold ( 1999:1072) 
wrote: "it is clear that the course of teliospore gennination departs considerably 
from the standard Us1ilago type" . Based on these observations, and on a 
combination of other characters of Cmtractia Cornu (type ( ·. a:cicola), I am 
proposing a new fam ily: 

Cintractiaceae K. VA.nky, fam . nov. 
Mcmbnun ordinis Usti laginales G. P. Clinton, emend. R. Bauer & Oberw., 

subcl. Ustilaginomycetidac Ji.iJich. emend. R. Bauer & Oberw., cl. 
Ustilaginomycetes R. Bauer, Oberw. & K. V3.nky. Sori in superficie plantanun 
nutticiarum fami liae Cyperaceae in statu juvenili plerumque mambrana fWlgali 
cooperti. Massa sporarum nigra, e spori s singuli s. pigmentatis {rubro-brunneis) 
composita. Germlnario sporarurn phragmobasidiis 4-cel lularibus. Cell ulae binae 
compatibiles basidii unitae blastoconidium wmm magnum, verisimilitcr 
dicaryoricum in stcrig.mate produccntcs; multo rarius ctiam basidiosporas 
producentes. lnteracrio plantae et parasitae cius per hyphas intracelJularcs, 
matrice electronopaca circumdatas, septis evolutis sine poris. Genus typicum: 
Cimracl ia Cornu. Ann. Sci. Nat. Bot. , Ser. 6, 15:279, 1883. 

Member of the ord. UstilaginaJes G. P. Clinton, emend. R. Bauer & Obcrw., 
subcl. Usrilaginomycetidac Jillich, emend. R. Bauer & Oberw., cl. 
Ustilaginornycetes R. Bauer, Oberw. & K. V8nky. Sori on the surface of host 
plants belonging to the Cyperaceae family, when young usually covered by a 
funga1 membrane. Spore mass black, composed of single, pigmented (reddish­
brown) spores. Spore germination resuJts in 4--cell ed phragmobasidia. Compatible 
basidial cell s fuse two by two giving rise to a large, probably dikruyotic 
blastoconidium on a sterigma; more rarely a1so basidiospores arc produced. Host­
parasite interaction by intracellular hyphae coated by an electron-opaque matrix. 
mature septa are poreless. Type genus: Cintractia Cornu. 

Tolyp()sporium Woronin ex Schr6rer {rypc: T. j unci) also belongs to the 
UstiJaginaceac. ln its present circumscription, Tolyposporium is sti ll 
heterogenous (cornp. Vlmky. 1987: 11 6), comprising spore-ball-fanning smut 
fungi on host plants belonging to the families of Juncaceae, Cyperaceae and 
Restionaceae. Studying these smut fungi. I wrote (Viulky. 1998:521): "There is, 
however, some evidence that 'Tolyposporium' species on these three host families 
are generically differen~ each genus being restricted to host plants of the same 
family". It is now appropriate to realize thi s idea, to describe Hesriospormm for 
the smut fungi on Restionaceae, and place the "Tolyposporium" species on 
Cyperaccae into the genus Moreaua T. N. Liou & H. C. Cheng. available for 
them. Tolyposporiwn is considered to be a monospccific genus on host plants 
belonging to the Jwtcaccae. 
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In Tolypo~por;um junci (SchrOter) Woronin ex Schr6ter, in Cohn (A ug. 27) 
1887:276 (type on Junc11s bufom us L.) the sori are external. naked, tumour-like, 
black, agglutinated. on the surface of the flowers. or pan of them, around the axis 
of the spikelets. less often at the base of the floral stems and basal leaves. Spore 
balls arc persistent. variable in shape and size, globose, subglobosc, elongate or 
irregular, 16-50(- 80) Jlm long, opaque, dark reddish-brown to blackish-brown, 
composed of 3-40 or more spores. The spore balls are formed in the central 
(basal) part of the sorus. From the mass of more or less radially arranged 
sporogenous hyphae growing out of the host tissue, thin-walled, colourless 
groups of irregular, often elongated spore irtiria1s appear. These increase in size, 
become rounded, and the dark outer wall appears, "cementing" the young spores 
together into spore balls. Older spore balls are successively pushed toward the 
periphery by newly-formed spore balls, but they remain in contact with the host 
through the elongated sporogenous hyphae. which di sappear at maturity of the 
spores. The mature spore balls successively reach the surface of the naked sorus 
and become dispe rsed (comp. Vilnky, 1994:276, Figs. A, B. C). Spor es are 
subglobose to more or less angular, often subcuneiform and irregular, 6-13 x 
8- 17(- 20) ~m. dark yellowish-brown to blacki sh-brown, smooth on the contact 
surface and with irregular warts or tubercles on the free, slightly convex surface. 
The wall is unequally thickened (0.5-4 JJ.m), two-layered. Spore germination 
(after a resting period, in water). usually results in four-celled basidia wjth 
basidiospores borne at the septa (Woronin. 1881 ( 1882):575, Brefeld_ 1895:150, 
Pl. LX. figs. 13- 24). On Juncaccae: Jw u:us brifonius L. and J. capilaw s Weigel, 
Europe, North America. 

Typical for Tolyposporium arc the sori on the surface of different organs of the 
host plant. the fomtation of the spore balls from a basal, hyaline mass of 
sporogenous hyphae, the pem1anent spore balls held together by a thick matri x, 
appearing electron-opaque in TEM, the coarsely ornamented free surface of the 
spores, and the spore germination. 

The genus Heterotolyposporium K. Vimky, with two known species (type: H. 
lepidospermae K. V8nky), di ffers from the genus 1'olyposporimn in having 
concommitantly two di ffe rent kinds of spores. mixed in the sori (V8n.ky, 1997b). 

The smut fungi of Restionaceae. 
On members of the Resti onaceae family four smut fungi have been published: 
I. Thecaphora leptocarpi Berk. 2. Tolyposporium lepidoboli McAlp .• 3. T. 
restionum (Nees) Websdane et al.. and 4. Websdanea lyginiae (Websdane, 
Shivasithamparam, Dixon & Pate) K. Vilnky (based on (Jsfilago lyginiae). 

All known smut fungi on Restionaceae form spore balls composed of 
pigmented spores only. For thi s reason they were placed into the genus 
'/'hecaphora Fingerh .• or into the genus Tolyposporium Woronin ex SchrOter. 
These two genera di ffer morphologically (comp. Vilnky, 1987, 1998) and also in 
their molecular characters (camp. Begerow, et al., 1997). Furthermore, species of 
Thecaplwra parasitise dicotyledonous host plants, those of · Tolyposporium 
monocotyledonous ones. ln the new classificatory system, Thecaphora belongs to 
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the Glomosporiaceae Cif. ementl. Begerow, R. Bauer & Oberw., Tolypospormm 
to the Ustilaginaceae L.-R. & C. Tul., emend. R. Bauer & Oberw. 

The smut fungi of Restionaceae, except for Websdanea lygimae, fonn their 
sori in the capslJ.I es. replacing the seeds by a black. granuJar powdery mass of 
spore balls . These are produced within a hyaline mass of sporogenous hyphae. 
The sori in 7: j rmci and "Tolypo~porium" species on Cyperaceae are external, on 
the surface of the host tissues. The morphology of the spore ball s. spores and 
spore walls is also different in these groups of smut fungi (comp. Websdane. 
1995:27. Fig. 2.1. Piepcnbring et aL . 1998. Figs. 62. 64). The spore balls in 7: 

JIIIICI and "Tolyposporwm .. species on Cyperaceae arc rather pem1ancnt and it is 
often difficult or impossible to separate them into spores. The spores are often 
wedge-shaped, with lhick wall on the free surface. The spore balls of the smut 
filllgi of Restionaceae are rather loose. easi ly separating. the spores are rounded 
or polyhed.rally irregular. the spore wall is uni fo rmJy thick. In the only successful 
spore genn.inarion of a smut of Restlonaceae (excepting Wehsdanea). the 
resulting basidia were four-celled. Compatible basidial cells fused pairwise by 
long copulation bridges. Such fusion of basidial cells is typical for Cimractto 
species. but was not observed in 7: j 1mc1 and "Tolyposporium" species on 
Cyperaccae. The few molecular data published (Piepenbring et aJ ., 1999) show 
that 7: pmc1 and '"Tolyposporium" rhynchosporae-cepholotis K. & T. V8nky are 
not related. 

Based on the differences in sorus structure, development and morphology of 
spore balls and spores, and in spore gennination of Tolyposporium jrmc1, smut 
filllgi of Resrionaceac and species of "Tolypospormm" of Cyperaceae, I am 
proposing the recognition of three genera, each genus restricted to host plants in 
the same family. Actually, the smut fungi of Restionaceac cannot be included in 
any earlier known genus (comp. Vanky. 1987). Molecular da1a also suppon the 
splitting of 1'olypospormm sensu lato. The following new taxa and 
recombinations are proposed: 

Resriosporium K. Vt\.nky, gen. nov. 
Sort semina in fructibus plantarum familiae Restionaceac massa glomerulorum 
sporarum nigra, granuloso-pulverea, in massa hypharum sporogenearum 
differentiata substituentes. GlomentU sporan1m saris laxi, e sporis tantum 
composi ti . Peridium, columella et cellulae steriles absentes. ~'porae 
pigmentiferae. Genninario sporantm (si nota) phragmobasidiis 4-celluJaribus, 
quorum cellulae basidiales binatim fusae. lnteracrio inter matricem et parasitam 
per hyphas parasiticae inttacellulares indumento electronopaco circwndatae. 
Septa matura sine poris. Plantae mascul inae affectae gynoeceum simul cum soris 
producentes. Typus gencris: R. meneyae. 

Sari in the fruits of plants in the Restionaccae fami ly, replacing the seeds by a 
black, granuJar powdery mass of spore balls differentiating within a mass of 
sporogenous hyphae. Spore balls rather loose, composed of spores only. 
Peridium. colume lla and sterile cells are lacking. Spores pigmented. Spore 
gennination (where- it is known) results in four-celled phragmobasidia in which 
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basidial cells fuse pairwise. Parasitic hyphae lntracellular coated by an ele<:tron­
opaque matrix. Ma ture septa are poreless. Attacked male plants develop gynoecia 
with sori . Typus gcneri s: 

Resciosporium meneyae K. Vanky. sp. nov. 
Typus in matrice J.yginia barba1a (Labill .) R. Br., Australia, Western Australia, 
cca. 200 km N urbc Perth, Oandaragan Distr. , Brand Hwy inter Cataby 
Roadhouse el Badgingarra, 30'33'27" S, 11 5"28'20" E, all. cca. 200 m, 30.1.1996, 
leg. K. Websdane. C. & K. Vanky. Holo1ypus in Herbario Ustil. VAnky (HUV 
17938!), isotypi in PERTH e1 in V!.nky, Ust exs. No. 1075. Paralypi: idem, 
25.11.1 992. leg. K. Meney (UWA, HUV 17161!); WA, 19 krn SE urbe Penh, 
32"05'13" S. 115"58'40' E, Xl.1 992, leg. K. Meney (UWA, HUV 17 162'); WA, 
Albany Distt .. 15 krn S urbe Albany, Tomdirrup National Park. 35"06'30" S, 
1\7°57' E, all. \50 m. J\.1\.\ 996, leg. C. elK. VAnky (PERTH, HUV 17940!). 

Sori inconspicui, in capsuli s. cas massa glomerulorum sporarurn nigra, 
granuloso-pulverea implentes. Plantae infectae masculinae capsulas cum sporis 
produccntes. lnfecrio systemjca, flares omnes eiusdem plantae i.nfectac. Capsulae 
infcctac minores et plures quam iliac plantarum salvanun feminearum. Glomernli 
sporamm forma et magn itudjne varii, ovoidei, elongati vel irregularcs, 
40-70(- 80) x 50-100(- 120) f1Ill, alro-o\ivaceobrunnei, e multiiUd ine magna 
(pluries decem usque pluries cen tum) sporarum fac iliter sejunctarum composiri . 
Glomeruli sporarwn ex cavitis hypharum sporogenearum in massa hyalina 
hypharum concentratis evo luri . Sporae forma et magnitudine variac, subglobosae, 
ovoideae, elongatac, plerumque subpolyhedriciter ve l polyhedricitcr irreguJares. 
sub microscopic luce transeunte (LM) visu superficiali acies acutos sicut lineas in 
superficie sporarum ostendentes, sporae 7- 10 x 9- 14 }Jm. olivacco-brunneae: 
pariete tenui , aequali (O,S- 1 Jlffi crasso), conspicue levi. 

Sori (Fig. 1) inconspicuous, in the capsules filled wi th black, granular· 
powdery mass of spore balls. Infected male plants develop capsules wilh spores. 
Infection systemic, all flowers of a plant being infected. Infected capsules smaller 
and in greater number per cul m than those of heal thy female plants. Spore balls 
(Figs. 2, 3) variable in shape and size, ovoid, elongated or irregular, 40-70(- 80) 
x 50- 100(- 120) Jlm, dark olivaccous·brown, composed of a great number (tens 
to hundreds) of easily separating spores. Spore baJJs deve lop (Fig. 4) from 
concentrated groups of sporogenous hyphae within a hyal ine mass of hyphae. 
Spores (Figs. 2, 3) variable in shape and size, subglobose, ovoid, elongated. 
usually subpolyhcdrally or polyhedrally irregular, in LM often with acute edges 
showing as lines on the spore surface when the spores are seen in surface view, 
spores 7- 10 x 9- 14 Jlm, ol ivaceous· brown; wall thjn, even (OS· I }.lin th ick), 
apparently smooth . 

I::Iymology: Reslio· from the host family Restionaceae, -sporlum is the ending 
of many spore-ball-forming smut genera. R. meneyae is named aflcr the excellent 
specialist of Rcstionaceae, Dr. Kathy Mcncy (Perth. AustraJia), who also 
collected many smut fungi, including. for the ftrst time. thi s species. 
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9 ------- - --- - --- ~ <---- :.:.:..:.:_- r:J "* 
Fig, I. Sori of Jk\'ltospomtm meneyae K. VAnky in the capsules of l.ygmw 

barbow (LabiiL) R. Br. (type). To the left a healthy female planl to the right a 
healthy male planL in the middle an infected female or male plant. Bar = I em. 

Figs. 2, 3. Spores of Resuosporium me11eyae K. VB.nky on J..nuua harbata 
(Labill .) R. Br. in LM and in SEM (type). Bars : 10 ~m . 

Fig. 4. Spore ball formarion of Restiosporirtm mencyae (type). Bar .. 10 ~m. 
Fig. 5. Spore ball formation of Mureaua alerrtma (L.-R. & C. Tul.) K. VB.nky on 

Corex coryophy llea Latourr. (HUV 2044). h "" host tissue. Bar = 25 ~m. 
Figs. 6, 7. Spores of Amhrocmdeo wokanpu K. Vanky on ('arex wokoupu Pcrtie, 

in LM and in SEM (type). Bars : 10 ~m . 
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The fo llowing three species al~ be long to the genus He.<w ospormm: 

Ratiosporlum /q>idobo/1 (McAlpine) K. Vanky, comb. nov. 
Basionym: Tolyposporium lepidoboli McAlpine, Proc. Linn. Soc. New South 
Wales 29:127, 1904.- Type on Lepidobolus drapcuxoleus f . Muell. , Australia. 

Rmiosporium /q>tocarpi (Berkeley) K. Vanky, comb. nov. 
Basionym: Thecaphora leptocarpi Berkeley, J. Linnean Soc. Bot 18:388, 1881. ­
Type on Leptocarpus tenax R. Br., Australia. 

Restiosporium ration 11m (Necs) K. Vinky, comb. nov. 
Basionym: Uredo restiom1m Nees, in Lehmann. Pl. Preiss. Enum. 2:59, 1846. -
Tolyposporium restionum (Nees) Websdane, Sivasithamparam. Dixon & Meney. 
1994:473.- Type on Restio niferJS Nees (= Alexgeorgea nuem (Nees) L. Johnson 
& B. Briggs), Austnllia. 

8 

Fig. 8. Genninating spores of Restiospormm sp. on Lepulobolus chaetocephalus 
F. Mueller (on WA. at room temp .• in J weeks: spores previously treated with 
Amiscpt ; Dr. R. Bauer; HUV 17979) Bar = 10 ~m 
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Tulypospurwm being considered a monospecific genus, restricted to the 
Juncaceae, the spore ball forming smut fwtgi on Cypcraccac belong to another 
genus. For these smurs the genus Moreaua is available. 

Moreaua T. . Liou & H. C. Cheng, 1949:209. emend. K. Vlinky. 
Sort naked on the surface of inner floral organs of Cypera:ceac, composed of 
black, granular~powdery mass of spore balls. Columella, peridium and sterile 
cells are lacking. S{JQrc balls composed of rather finnly Wlited spores. Spores 
usually wedge-shaped, pigmented (reddish- or blackish-brown), wa\1 thlck on the 
free surface. Spore germmallon results in four-ceUed phragmobasidia with sessile 
basidiospores. Hos1-paras11e interacllon by intracellular hyphae coated by an 
electron-opaque malrix. Mature septa are poreless. Typus generis: Moreaua 
kung1i T. . Liou & H. C. Cheng(= 111ec:aphora aterrima, • Moreaua aterrima). 

Moreaua aterrima (L-R. & C. Tulasne) K. V8nky, comb. nov. 
Basionym: Thecaphora aterrima L -R. & C. Tulasne, Ann. Sci. Nat. Bot., SCr. 3, 
7:110. 1847.- Tolyposporium aterrtmum (L.-R. & C. Tulasne) Dietel, in Engler 
& Prantl. 1897:14.- Lectotype (designated by Liro, 1938:3 10) on Carex praecox 
Jacq. [=C. caryophyllea Latourr.J, frllllce. Vienne Dept., Pictavia J= Poitiers], 
coli. S. De l acroi~ . 

Sorospor1um orrum Peck. 1880:35. - Type on Carex penn.'IJ!h'Dnica Lam., 
USA. Colorado. 6000 fi. VI, M. E. Jones. 

Sorosporimn jlalwultu Boyer & Jaczewski, 1894:CCLXXV11. - Type on 
Carex olbtensis Jordan. France, Herault DCpL, "Bois de Montamaud" near 
Montpcllicr, Ch. Flahauh. 

Sorosporium caricb Ferraris, 1902:19 1. - Type on Carex praecox Schreb., 
Italy, Piemonte. Pinerolo, V.1861 , A. Carestia. 

Moreaua krm;.:it T. . Liou & H. C. Cheng. 1949:209.- Type on Carex sp., 
China, Shensi, Chow-chih-hsien. Low-kwan-tai, on river bank, 22.1V. I938, H. 
W. Kung (55). lsotype in HUV 11698! 

Sor1 on filaments and the base of bracts of staminate flowers. only 
exceptionally on more or less aboned perigynia, as a black, granular-powdery 
mass of spore balls concealed by the bracts. Infection systemic. Infected female 
flowers are more or Jess completely transformed into male Oowers. Spore balls 
globose, ovoid to irreguJar, 16-45 J.lffi long, yellowish-brown to blackish-brown, 
persistent composed of ( 1- )2- 15(- more?) spores. Spores subglobose, 
semiglobose. subcWleifonn. polyhedral to irreguJar, flattened and smooth on the 
contact sides. convex., thick-walled. finely and densely verruculose on tbe free 
surface. 7- 14 x 10- 16 J.lm in diameter, light yellowish-brown to dark oljvaceous­
brown. Spore germination results in phragmobasidia on which ovoid 
basidiospores are produced laterally or often terminal ly. Basidiospores germinate 
giving ri se to chains or groups of yeast-like cells. After conjugation of basidial 
cell s. or of basidiospores, hyphae may result (Coeconi, 1890:706, Pl. 1(3), figs. 
I- ll ; Liou & Cheng, 1949, Pis. IV-VI). 

On Cyperaceae: at least on fifteen Carex spp. in Europe, Asia, orth America. 
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Further smut fungi belonging to the genus Moreaua are: 

Moreaua caustidi..ti (K. Vinky) K. Vlinky, comb. nov. 
Basionym: Tolyposporium caustidis K. Vlinky, in Vimky & Websdane. 
Mycotaxon 58:177, 1996.- Type on Caustis b/ake1 KUk., Austral ia. 

Moreau a cyathochaetae (Websdane & K. VRnky) K. Vimky, comb. nov. 
Basionym: Tolyposporiwn cyathochaerae Websdane & K. VML.-y. in Vitnky & 
Websdane. Mycotaxon 58:180. 1996.- Type on Cyathochaeta avenacea Be nth .. 
Australia. 

Moreaua epischoeni (K. Vimky) K. Vlmky. comb. nov. 
Basionym: Tolyposporium epischoeni K. V8.nky. Mycotaxon 70:20, 1999a. -
Type on J::pischuem1s gracilis Levyns, South Africa. 

Moreau a evandrae (Websdane & K . V{lllky) K . Vimky, comb. nov. 
Basionyrn: Tolyposporimn evandrae Websdanc & K. Vimky, in Vimky & 
Websdane. Mycotaxon 58: 175, 1996. - Type on l!'vandra anstala R. Br .. 
Australia . 

MoreuuartScheri (K. Vanky) K. Vanky, comb. nov. 
Basionym: Tolyposporiumfischert K. V8nky, Mycotaxon 48:29, 1993.- Type on 
Rhynchospora plumosa Ell., USA 

Moreaua gahniae (K. & C. Vhl)') K. VB.nky, comb. nov. 
Basionym: Tolypospvrium gahniae K. & C. Vlinky, in VW-y, Mycotaxon 
62:154, 1997a.- Type on Gahnia radu/a (R. Br.) Benth., Australia. 

Moreau a gymnoschoeni (K. & C. Vinky) K. Vlinky, comb. no"'· 
Basionym: Tolyposporium gymno-Khoeni K. & C. VAnky, in Vlinky, Mycotaxon 
62:163. 1997a.- Type on (iymnoschoenus sphaerocephalus (R. Br.) Hooker fiL, 
Australia. 

!tforeaua kochiana (G!iwnann) K. VAnky, comb. nov. 
Basionym: Tolyposporium kochianum G8umann, Ber. Schweiz. Bol. Ges. 
41 : 179, 1932.- Type on St.:hocnus mgricam L. xfernt1!,ineus L., Switzerland. 

Moreau a /aevigata (Websdane & K. V3.nky) K. Vll.nky, comb. nov. 
Basionym: Tolyposporium laevigawm Websdane & K. Va.nky. in Vanky & 
Websdane, Mycotaxon, 56:224, 1995.- Type on SchoemJS /aeVJgotus W. Fri lzg., 
Australia. 

Moreau a lepidospermae (McAlpine) K. VAnky, comb. nov. 
Basionym: Tolyposporium lepidospermoe McAlpine, The smuls of Australia, p. 
188, 19 10. - Type on Lepidosperma angustotum R. Sr., Australia . 

Moreau a t;noralis (G. Cunningham) K. Vanky, comb. nov. 
Basionym: Tolyposporiwn liltorole G. Cunningham. Trans. & Proc. New Zealand 
lnst 56:77, 1926. - Type on Cladium huttond Kirk. (= Baumea arthrophylla 
(Nees) Boeckeler), New Zealand. 

Moreau a mauririana (H. Sydow) K. Vinky, comb. nov. 
Basionym: 1'olyposporium maurilianum H. Sydow, Ann. Myco l. 37:20 1, 1939.­
Type on Fmtbristylis sp .• Mauritius. 
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More.auo mexoxlomerulo3·a (K. Vfinky) K. Vlinky, comb. nov. 
Basionym: Tolypusporium megaglomemlosum K. V8.nky, Mycotaxon 65:147. 
t997c. - Type on Lep1dospem1a gtmmi Boeck. Austtalia. 

Moreaua melanosporo (Websdane & K. Vimky) K. Vilnky, comb. nov. 
Basionym: Tolyposporium melanospon1m Websdanc & K. VAnky, in VBnky & 
Wcbsdane, Mycotaxon 58:170, 1996.- Type on Mesomelaena graciliceps (C. B. 
Clarke) K. L. Wilson. Australia . 

Moreouo mesomelaenae (Websdane & K. VAnky) K. Vimky. comb. nov. 
Basionym: Tolypospormm mesomelaenae Websdane & K. V8nky, in V3nky & 
Websdane. Mycouucon 58:169. 1996. - Type on Mesomelaena pseudostygta 
(Ktik.) K. L. Wilson. Australia . 

Moreouo muelleriona (Thlimen) K. V8nky, comb. nov. 
Basionym: ."J'orosportum muellertonum Thllmen, Flora 61 :444, 1878.- Type on 
C/adium filum R. Br. (- Gahma lrifida Labi ll.), AuslTBiia. 

Moreouo rhy nchosporue (Hennings) K. VAnky, comb. nov. 
Basionym; Sorosporium rhynchosporae Hennings. Hedwigia 35;222, 1896. -
Type on Rhync:hospora glauco Vahl (= Rhynchospora n1gosa (Vahl) S. Gale). 
Brazil. 

Moreau a rhynclwsporoe--cephalotis (K. & T. V8nky) K. V<inky, comb. nov. 
Basionym: Tulyposponum rhynchosporae-cephalolts K. & T. Vimky, in Vlinky, 
Mycotaxon 48:29. 1993. - Type on Uhynchospora cephalotes (L.) Vahl. Costa 
Rica. 

Moreau a rodwayi (McAlpine) K. V8nky, comb. nov. 
Basionym: Tolypospormm rodway1 McAlpine. Titc smuts of Australia. p. 189. 
1910.- Type on Lepidosperma /aterale R. Br .. Australia. 

Moreau a schoeni (K. Vcinky & McKenzie) K. V:inky, comb. nov. 
Basionym: Tolypospormm schoem K. VMky & McKenzie. in V<inJ.;y & 
Websdane. Mycotaxon 56:227, 1995. - Type on Schoenus brewfolius R. Br., 
New Zcal8lld. 

More.ouo tetroriae (K. Vlin .. ky) K. V8nky, comb. nov. 
Basionym: 1'olypusportum tetrorwe K. V8nky. Mycota."ton 62:160. 1997a. -
Type on Tetrarw £·apdlam· (F. Mueller) J. M. Black, Australia. 

Moreauo tricostulariae (We bsdane & K. Vanky) K. Vli.nky. comb. nov. 
Basionym: Tolyposporiwn tru.:ostulaflae Wcbsdanc & K . V8nky. in Vinky & 
Websdane, Mycotaxon 58:178, 1996. - Type on Tricostularia neesii Lebm .• 
Australia. 

Moreauo tristU· {K. Vartky) K. V<inky. comb. nov. 
Basionym: 7'olypospormm triste K. Vinky, Mycotaxon 62: 154. 1997a.- Type on 
liahma tristts 1ees. China. 

During work wi th the smut fungi of New Zealand. an AmhracOJdeo species was 
found on the endemic Corex wakatipu Petrie of the subgen. Carex, sect. 
/:.'chinolaenae. No smut fungus has l>cen reponed on thi s sect. of Corex. It is 
described as: 
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Antltracoidea-wakaJipll K.. Vinky, sp. nov. 
Typus in matrice Care.x walcatipu Petrie, New Zealand. South Island. Cardrona 
Valley, Xl . 1963, B. P. J. Molly. Holotypus in PDD 232 13!. isotypus in Herbario 
Ustil. VOnky HU'{ 16724! 

Sor; in ovariis nonnullis inflorescentiac corpora nigra. dura, globosa, 1- 1.5 
mm diametro, circum nuces e sporis agglutinatis composita. superficie pulverea 
fonnantes . Sporoe parvae. parurn depressae, visu laterali 8- 10 ~ latae, in visu 
plano angulares·irregulares, polyangulares, clongatae, nonnunquam apicibus 
acutis. rarius rotundatae. saepe cum protuberantia una vel illis nonnuJiis, 10.5- 16 
x (12- )13,5- 20(- 24) J1ffi. medioc:riter rubrobrunneae: pariete inaequaliter 
incrassato, 1- 2.5 ~m. maxime incrassato ad angulos et proruberantias, saepc in 
area maxime incrassata locis luce refractivis, sine incrassationibus intemis. 
superficie tenuiter. dense verruculosa: linea extrema sporae levis. usque va lde 
tenuiter undulata. 

Sori (Fig. 9) in some ovaries of the inflorescence fanning black. hard. globose 
bodjes around the nuts. 1- I.S mm in diameter. composed of aggl utinated spores, 
powdery on the surface. S{XJN!$ (Figs. 6, 7) small. slightly flallened. in side view 
8- 10 fUll wide. in plane view angular-irregular. polyangular. elongated. 
sometimes with acute tips. more rarely rounded. often with one or several 
protuberances, 10.5- 16 x (12- )13.5- 20(- 24) ~m. medium reddish-brown: wal l 
unevenJy thickened, 1- 2.5 Jlffi, thickest at the angles and protuberances. often 
with light-refractive spots in the thickest area, internal swellings lacking: surface 
finely. densely verruculose. spore profile smooth to very finely wavy. 
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Fig. 9. Sori of Amhraco1dea wakaupu K. VB.nky around the nuts of Carex 
wakaupu Petrie. Enlarged a sorus (type). Bars • I mm (left), I em (right). 
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Abstract 
Two species of the genus Oudemansiella collected from 

southwestern China are described and ill ustrated in detai l. One 
species, 0. oriemalis, is new to science, the other, 0. hongoi, is a 
first record for China. Specimens studied are deposited in the 
cryptogamic herbarium of Kunming Institute of Botany (HKAS). 

Key words: Oudemansiel/a, 0. orienta/is, 0. hongoi, new 
species, new combination, China 

A few of the species of Oudeman.siella occurring in southwestern 
China were described and reported several years ago (Yang & Zang, 
1993). Recently the author has collected another two noteworthy species 
of the genus from the region. They are reported herein. 

I. 011demnnsiel/a orielllalis Z. L. Yang, sp. nov. Figs. 1-6 
Pileus 1.5-8 em /aJus, convexus vel subplanus, griseo/us vel sub­

fulvus, deinde albidus, a/bus vel cremeus, viscidus vel glutinosus, 
marginem versus substriatus. Caro tenuis, albida, inodora. Lamellae 
adnexae. albae vel cremeae, disranres vel subdiswnres; lamellulae 
praesenres. Stipes 2-8 x 0.2-0.8 em, subcylindricus, ad basim vix incras­
satus, subfulvus vel fulvus, deinde albidus vel pal/ide fulvus, apicem 
versus pallidior, pubescens: exannu/aws: pseudorrhiza absens. Sporae 
(/0.5-)/1.5-14.5(-16.5) x (9.0-)9.5-11.0(-12.0) pm, lato-ellipsoidea vel 
ellipsoidea, interdum /ato-amygdali(ormes. Basidia 45-60 x I 2-15 pm, 

1 The project supported by a grant of the Foundation for Applied Basic Researches of 
Yunnan Province (no. 98C026Q) and in part by a grant for Systematic and 
Evolutionary Biology, Chinese Academy of Sciences. 
1 E-moi l address: z.lyang@public.km.yn.cn 
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clavata, 4-sporigera, raro 2;sporigera. Pleurocystidia 80-120 x 20-30 
pm, fusoidea vel subfusoidea, saepe capita/a vel subcapitara. Cheilo­
cystidia 50-250 x 10-20 pm, subc/avata, subcylindrica.fusoidea vellan­
ceolalll. £picuris pilei ex hyphis sphaeropeduncu/atis, latoclavaris vel 
clavatis erectis~ composita. Pileocystidia 45-160 x 10-20 Jim. lanceo/llla, 
lageniformia vel subcylindrica. Fibulae praesentes. Holorypus: Z. L. 
Yang 2534 (HKA S 32127), 21. IX 1998, Sanjiangkou Nat. Res .. alt. 
1800 m, Mugan, Yiliang, Yunnan, China. Ad lignum emortuum. 

Etymology: orienta/is, from the East. 
Basidiocarps (Fig. I) small to medium-sized. Pileus 1.5-8 em in 

diam., convex to almost applanate, greyish to brownish (582-583, 
Avellaneous, Wood Brown)', often becoming whi ti sh to white or cream­
coloured (3A2, Cream Color, Chamois) after rainfall , smooth, some­
times rugose in the centre, viscid to strongly glutinous, margin often 
with radially arranged translucent striations. Context of pileus white; 
taste mi ld. Lamellae adnexed, white to cream-coloured, distant to 
subdistant , with Jamellulae. Stipe 2-8 x 0.2-0.8 em, subcylindrical , 
brownish to definitely brown (5C6-6C5, Ochraccous-Tawny, Auburn), 
often becoming whitish, paler towards the apex, pubescent with whitish 
hairs, without annulus, base of stipe subdiscoid enlarged, without 
pseudorrhiza. Context of lower part of st ipe brown to brownish, apical 
zone white, hardly fi stu late. 

Spores (Fig. 2) [1401612]' (10.5-) 11 .5-14.5(- 16.5) x (9.0-)9.5- 11 .0 
(- 12.0) ~m [Q = (1.06-) 1. 17-1.39(-1.48), Q = 1.28 ± 0.08]. broadly 
ellipsoid to ellipsoid, sometimes broadly amygdaliform, often with a 
subacute apex but also wi th an obtusely rounded apex, colourless, 
hyaline, inamyloid. Basidia (Fig. 3) 45-60 x 12- 15 ~m. clavate. 4-sporcd, 
rarely 2-spored; sterigmata S-8 ~m long; basal clamp connections 
common. Subhymenium (Fig. 3) not gelatinized, with frequen tly bran­
ching hyphal segments, 3-5 ~m wide; clamp connections common. 
Hymenophoral trama (Fig. 3) consisting of parallel and interwoven 
hyphae, 3-30 ~m wide; clamp connections common. Pleurocystidia (Fig. 
3) scattered, 80-120 x 20-30 ~m. fusiform to subfusiform, often capitate 
to subcapitate, hyaline, thin to slightly thick-walled, apex someti mes 
with hyaline incrustat ions. Chcilocystidia (Fig. 4 ) numerous, 50-250 x 

J Colour c:odcs of the form e.g. 582 are from Komerup & Wanscher ( 1981); Colour 
names with first letters capitalized (e.g. Wood Brown) are from Ridgway ( 1912). 
4 140 spores from 6 basidiocarps of 2 collections measured in 5% KOH solution: Q is 
used to mean "length/width ration" of a spore; Q means average Q of all spec imens ± 
sample standard deviation. 
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Figs. 1·3: Oudemansie/la oriental is (HKAS 32 127, holotype). I. Basidiocarps; 

2. Spores; 3. Hymcnophoral lnlma. subhymenium. hymenium and pleurocystidia. 

10-20 ~m. subclavate, subcylindrical, fusiform or lanceolate, hyaline, 
thin-walled, sometimes slightly thick-walled, forming a sterile edge 
along the margin of lamellae. Pi leipellis (Fig. 5) an epithelium made up 
of sphneropedunculate, broadly clavate to clavate, thin-walled cells (20-
50 x 5-30 ~m) often with vacuolar brown pigment; clamp connections 
common. Pileocystidia (Fig. 5) scattered to fairly abundant, 45 -160 x 
10-20 ~111 , lanceolate, lageniform to subcylindrical , thin to slightly thick-
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Fig. 4: Oudemanslf!lla orienralis (HKAS 32 127, holotypc). Cheilocystidia. 

walled (up to I J.lm thick), often attached on inflated hymeniodem1ic 
cells, but also penetrated into the base of epithelium and connected with 
cylindrical hyphae. Caulocystidia (Fig. 6) 60-450(-650) x 5-20 J.llll, lan­
ceolate, subfusiforrn to subcylindrical , hyaline, thin to slightly thick­
walled (up to 2 J.lm thick), sometimes branching, rarely septate. Trama 
of stipc (Fig. 6) made up of longitudinally arranged hyphae. 2-20 J.llll 
wide, thin to slightly thick-walled (up to 1.5 J.llll thick). 

Habitat: On rotten trunk or stump of a broad·lcavcd tree, in subtropical 
evergreen broad-leaved forest. 
Specimens examined: Yurman Prov. : Yiliang County, Mugan Township, 
Sanj iangkou Nature Reserve, alt. 1800 m, 2 1. IX. 1998, z. L. Yang 2534 
(HKAS 32 127, holotypc), Z. L. Yang 2535 (HKAS 3202 1). 
Distribution: Only known from the locality cited above. 
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Figs .S-6: Oudemansiello orie,talis (HKAS 32127, holotype). 5. Pjleipcllis and 

pileocystidia; 6. Trama of stipe and caulocystidia. 
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Note: Oudemansiella orienta/is, being wi thout a pseudorrhiza on the 
stipe base, is somewhat similar to species of the subgenus Oudeman­
siel/a, like 0. mucida (Schrad.: Fr.) v. Hohn. and 0 . conarii (Jungh.) v. 
HOlm. However~ it differs from the two species by its brownish to brown, 
slender stipe, ellipsoid, significantly smaller spores, and the presence of 
pileocystidia and caulocystidia. Furthermore, the basidiocarp develop­
ment of 0. orienta/is appears to be gynmocarpous based upon obser­
vations made in the field. These facts suggest that 0. orienta/is should 
be put in the subgenus Xeru/a. However, it is not easy to place this taxon 
in the available sections as defined by Pegler & Young (I 986). Oude­
mansiel/a orienta/is posses hyaline caulocystidia and thin to slightly 
thick-walled pileocystidia, which might place it in section Albotomen­
/Osae, which, however, usually consists of taxa wi th dry pi leus {Pegler & 
Young, 1986). In this section, 0. orienta/is is similar to 0. caussei 
(Maire) Moser ex Clemenc;:on, of which 0. renali C JCmen~on and 0. 
nigra Dtirfelt are synonyms {Bockhout & Bas, I 986). But it differs from 
0. caussei in its viscid to glutinous, paler pileus, stipe without a 
pseudorrhiza, larger spores, and narrower pileocystidia (see Boekhout & 
Bas, I 986). Because of its sl ightly thick-walled pileocystidia, th is 
species may be also put into the sect. Xerulo (Pegler & Young, I 986), 
and it is somewhat similar to 0. americana (Dtirfelt) Pegler & Young 
and 0. hongoi (Dorfelt) Z. L. Yang. Oudeman.rie/la orienlalis differs 
from the latter two species in its viscid to glutinous, paler pileus, and 
st ipe without pseudorrh iza, in its larger spores, differently shaped 
pleurocystidia, and somewhat thinner-walled pileocystidia {Mitchel & 
Smith, 1978, Dorfelt, 1981; and see also descriptions of 0. hongoi 
below). 

2. Oudemansiel/a lw ngoi (Dorfclt ) Z. L. Yang, comb. nov. Figs. 7- 11 
Bas ionym: Xerula hongoi Dtirfelt, Feddes Reperl. 97: 401 , Abb. 2., 
Taf. 28/Fig. 6 {I 986). 

Basidiocarps (Fig. 7) small to medium-sized. Pileus 3-5 em in diam., 
convex applanate, often with slightly umbonate centre, not viscid, at first 
dark grey to blackish, then brown to pale brown, pubescent with whitish 
hairs, glabrescent. Lamellae adnate, white, rather distant, with lamellulae. 
Stipe 6- I I x 0.3-0. 7 em, apex whitish, lower part brown, with whitish 
hairs, with a rudimental pseudorrhiza. Context white, taste mild. 

Spores (Fig. 8) [75/3/ 1] (8.0-)8.5- 10.5 x (7.0-)7.5-9.0(-9.5) ~m {Q = 
(1.0-) 1.06-1.26(-1.37), Q = 1.16 ± 0.06], sub globose to broadly ellipsoid, 
sometimes broadly amygdalifonn, rarely globose. with a subacute or an 
obtusely rounded apex, colourless, hyaline, sometimes wi th vacuolar 



)6) 

00 
00 
00 
~ 8 

Fi&s. 7-8: Oudemansiel/a hongoi(HKAS 32498). 7. Basidiocarps; 8. Spores. 

brown pigment, inamyloid. Basidia (Fig. 9) SO - 65 x 8 -14 I'm, clavate, 
4-sporcd; steri gmata S-6 11m long; basal clamp connections common. 
Subhymenium (Fig. 9) wi th frequently branching hypha! segments, 3-S 
~m wide ~ clamp connections common. Hymenophoral trama consisting 
of parallel and interwoven hyphae, 3-20 11m wide; clamp connections 
common. l'leurocystidia (Fig. 9) scauered, 65-120 x 15-25 flm , fusiform , 
usually capitate , often hyaline, sometimes with vacuolar brown pigment, 
thin to slightly thick-walled (ca. 0.5 11m thick), upper part, especially the 
apex often with incrustations. Chei locystidia similar to pleurocystidia, 
abundant. l'i leipellis (Fig. I 0) a hymeniodenn, made up of broadly cla­
vate to clavate, thin- to slightly thick-walled cells (25-SS x I 0-20 I' Ill), 
most wi th vacuolar brown pigment; clamp connections common. 
Pileocystidia (setae) (Fig. 10) 55- ISO x 10-15 l'm, lanceolate to subfusi­
form , thin to thick-walled (up to 2.5 11m thick), hyaline or the cell wall 
of the lower part of pileocystidia becoming brownish pigmented with 
age. Caulocystidia (Fig. II ) 80-300 x 10-20 flm , often lanceolate, some­
times subfusiform to subcylindrical, hyaline, thin to slightly thick-walled 
(up to 2 11m thick), unbranching, often caespitose. Trama of stipe (Fig. 
II) made up of longitudinally arranged hyphae, 2.5-20 l'ffi wide, thin to 
slightly thick-walled (up to I fllll thick), septum often _with a clan1p 
connection. 
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Figs. 9- 10: Oudemaruiel/a hongoi (HKAS 32498). 9. 1-lymenium, subhymenium and 
pleurocystidium; 10. Pileipellis and pi leocystidin (setae). 

Habitat: On rotten wood among mosses in forest of Abies and Rhodo­
dendron. 
Specimen examined: Sichuan Prov.: Xiangchcng County, Daxucshan. 



alt. 4100 m, 24. VII. 1998, Z. L. Yang 24 15 (HKAS 32498). 
Distribution : Japan; new to China. 
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Fig. II : Oudemansiella hongoi (HKAS 32498). Trdma of stipc and caulocystidia. 

otc: Oudemansiella hongoi is closely related to 0 americana (DOrfelt) 
Pegler & Young. It differs from the latter in its broader and shorter 
spores according to the present knowledge. Whether they are conspecific 
or not, this question is sti ll open. Oudemansiella hongoi is also similar to 
0. caussei. But it differs from the latter in its rounder (shorter and 
broader) spores, usually larger capitated pleurocystidia and cheilocysti­
dia, and narrower pi leocystidia with th icker wall (cf. Boekhout & Bas, 
!986; Pegler & Young, 1986). 
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Abstract 

A cnmptlr~u ive study on Punctelia borreri, P. perretic,~lata and P. 
~·ubrudecta from the Iberian Peninsula has been carried out. New data are 
incorporated fo r the differentiat ion of the three species on the basis of 
medul l;1ry substances, lower cortex colour, thallus morphology and characters 
of pycnidia and conidia. 

Key words: Put~ctelia , Iberian Peninsula. 

Introduction 

The genus Punctelia was segregated from Parmelia Ach. by Krog ( 1982) 
on the basis of the development of the pseudocyphcllac, conidia morphology, 
chemistry and geographica l dist ri but ion. As a result of the revision of thi s 
genus m the Iberian Peninsula at least three spec ies have been reported : 
Punctelia borreri (Sm.) Krog. Puncrelia subrudecta (Ny l.) Krog and 
Punctelia perreticulata (Rasanen) G. Wilh. & Ladd. 

P. borreri and P. submdecw have traditiona ll y been differentiated by the 
colour of the lower cortex and the medu ll ary substances: P. borreri with dark 
unde rside and gy rophoric acid, and P. subrudecw with pale underside and 
lecanoric acid (Hale, t965 and 1984: Krog, 1982: Krog & Swinscow. t977: 
Eli x, 1994). 

P. perreticulaw is a closely related species. Hale ( 1965) differentiated it 
from P. subrudecw mainly on the basis of the margi nal sorcdia. upper surface 
scrobiculation and narrower lobes. Wilhelm & Ladd ( 1987) Studied materi al 
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from the interior highlands of the United States and reported differences also 
in the ecology o f the two species. However other authors have considered thi s 
taxon as a synonym of P. subrudecta (Krog, 1982; Nimis. 1993). Recently 
Adler & Ahti ( i996) hn.ve gi ven new data on the basis of overlooked conidia l 
characters, and they recognise P. perrericulata as a distinct species. They 
nmcd Lhat the morphological characters used by Hale ( 1965) arc not re li ab le 
diagnostic characters for thi s spec ies. and gave as the onl y consistent 
differential character the shape and length of conid ia (longer in P. 
perreticulara than in P. submdecta). These authors found di fferences in 
length of conidia of P. perreticulata between European (M = 7 J.un). 
AusLralas ian (M ;;;; 8· 1 0 ).lm) and American (M ;;;; 9·1 1 J.Un) collections. and 
considered them as intraspec ific geographica l variation. 

Whi le rev ising the genus Puncrelia in the Iberi an Peninsula we realised that 
there is a great variabi lity in the colour of the lower cortex of the specimens, 
and that Jecanoric acid was present in specimens with a conspicuously dark 
underside. We also observed that specimens with long conidia, correspond ing 
to P. perrericulara. seemed to be morphologica ll y different from the c lose P . 
. wbmdecra . For thi s reason, we have done a comparati ve study on the 
chemistry, lower cortex colour, thallus morphology. pycnidia and conidial 
characters of the three spec ies. 

Material and Methods 

A total of 63 samples from the Iberian Peninsula have been studied . 
Material from outside the Iberian Peninsula (included holotypes of P. borreri 
and P. subrudect£4) has also been studied for comparison. The collections 
Slud ied are housed m BCC, BM, H, MACB, US, and hb. J. E1ayo. 

The chemical study has been carried out wi th thin· layer chromatography 
using the standard method (Elix & Ernst·Russe ll , 1993). Chromatographies 
were done immediate ly afte r extraction (5 minutes in acetone), to avoid 
degradation of the lichen substances. The TLC plates were d ri ed at 60" for 5 
minutes before immers ion in the solvents to avoid problems with humidity as 
much as poss ib le. 

Tile conid ia l length range was ca lc ul ated from the s tudy of all the Iberian 
samples wi th pycnid ia: 7 of P. subrudecra . 5 of P. borreri and 3 of P. 
perreticulata. At least I 0 conidia of each sample were firs t drawn at 1600x 
usi ng a drawing tube. and then measured . In the expression of the length of 
conidia the range i given after e limination of the 10 % of the val ues at the 
ex tremes. Following Adler & Ahti ( 1996) we use the mode for compari sons 
between specimens. 
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Results 

Chemical Substances: All the samples contained atranorin. P. submdecta 
and P. perreticulata contained lecanoric acid and orsellinic acid (minor 
substance). P. barren· presented always lccanori c, gyrophoric, orcyni l 
lccanorate and orse lli nic acid (minor substance). Therefore. the presence of 
orcyni l lecanorate and gyrophoric acid arc diagnostic characters for P. 
borreri, while P. subrudecta and P. perreticulara cannot be differentiated by 
means of chemical substances. In case the lobes had a different lower conex 
colour than the cenlie of the thallus, lheir chemical composition was studied 
independently, but no di ffe rences were observed in the chemis try o f d ifferent 
parts of a same thallus. It is remarkable thatlecanoric acid was present in all 
the samples. 

Colour of the Lower Cortex: The colour of the lower surface of Lhc 
di ffe rent samples showed great vari ability from the lobes margins to the 
centre of the thallus. In P. subrudecra and P. perrericulara, the central lower 
cortex is always tan or light brown, whereas the lobes can vary from white to 
brown, dark brown or even black. In P. borreri, the lower cortex in the 
central pan of the thallus is always black or at least dark brown, whereas the 
lobes can vary from black or dark brown to light brown or even white in some 
specimens. Although occasiona ll y the same colours can be found on the 
unders ide of the three specie5, there is always a different colour gradient from 
the periphery to the centre of the thall us. In P. borreri , the underside darkens 
towards the centre. In P. subrudecra and P. perrericulara the underside is 
homogeneously pale or lighter towards the centre. 

111e different colour of Lhc lobe underside in respect to the centra l surface 
can ex tend to a great proportion of the thallus. For this reason, a study of poor 
samples of thalli which consist mainly of lobes can induce mistakes. 

Surface Morphology: The surface varied from smooth to scrobiculated and 
foveolated. Scrobiculation is often difficult to observe due to spread of soralia 
over big areas of the thallus. For th is reason. the upper surface characte rs are 
hcst observed on the peripheral lobes. All the samples of P. borreri always 
present peripheral lobes with a smooth upper surface. P. perreticulara is 
characterised by a conspicuously scrobiculate to foveolate upper surf;\cc. 1>. 

submdecta is the most variable species. lt usually presents peripheral lobes 
with a smooth surface. but in some specimens some of the lobes present 
scrobiculation. Such lobes arc usually truncate, and wi th abundant elevated 
pseudocyphcllae. In fact, in P. submdecta scrobiculation seems. to .be a 
consequence of the e levation of elongated pscudocyphellae. wh1le m P. 
perreticulara the elevations of the upper cortex do not usually have 
pseudocyphellae. Jn any case, scrobiculation is a difficult character to ~se for 
distinction between P. submdecta and P. perretiwlara. ·although m the 
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former it is present occa.o;;; ionally and in the Iauer it is a constant and 
conspicuous charac ter. 

The peri pheral lobes of all the specimens of P. barren· and P. perrel iC I41ara 
arc pruinose, wbile in the case of P. subnulecta the lobes are always 
epruinose. Pruina give the lobes a glaucous colour when fresh, and is usually 
abundant, although not always present in all the lobes of the same thallus. 

The three species have laminar pseudocyphellae. which are orbicular or 
elongate. In P. borreri they are very abundant on the surface o f pe ri pheral 
lobes, where they are mainly orbicular, with a diameter up to 300 ~- In P. 
subrudecta orbicular pscudocyphe llae has a diameter up to 100 ~m . and soon 
developed into soralia near the lobe margins. Elevated pseudocyphellae arc 
present in the ridges formed as a result of the occasional sc robiculation of 
some lobes. In P. perreticula ta, pseudocyphellae were found to be very 
infrequent The presence of a reticulum of pseudocyphellae (s imilar to that of 
Rimelia reticulata) is possible in the three species, but while in P. subrudecta 
and P. borreri it is present only at the lobe margins. it is more abundant all 
over the sur face of some lobes of P. perreticulata. 

No diffe rences between the species were found in the locat ion of sorali a, 
which are marginal and laminar. While some specimens showed discrete and 
well delimited soralia, some others had large areas of the thall us covered by 
coalescent sora lia. Nevertheless, thi s variation occurred in all the three 
species. 1l1e soredia arc farinose to coarsely granular, and can develop into 
pseudoisid ia. Little lobes proliferating between these pscudoisidia in the 
central part of the thallus were observed in the three species. 

Pycnidia: The pycnidia observed in these species seem to belong to the 
Lobaria-Type, described by Vobis (1980), especially for the presence of dark 
coloured cortical cell s around the ost iole, which can clearly be di ffe rentiated 
from the res t of the cortex. Conidiophores of this type of pycnidia are 
expected to belong to the type VII , as men tioned by Vobis (op. cit.). 
However, the conidiophores observed in our samples, are more like in type 
VI, sensu Vobis (op. c it.). 

From the samples examined, differences between two kinds of pycnidia 
were observed and described as follows: 

-Borreri-Type: They correspond to the pycnidia of P. borreri. They were 
seen as punctiform black spots (25-55 ~m) immersed in the thallus. Pycnid ia 
wall dark coloured and with dark-brown cortical cells around the ostiole. 
They were mainly located in the peripheral lobes (Fig. lA). 

Fig. I . Thallus surface showing the pycnidia of: A.- Punctelia borreri. 8 .- P. 
perreticulata and C.- P. subnuiecra. Scale bar = 0,5 nun. 
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-Subrudecta-Type: They corr~spond to the pycnidia of P. subrudectll and P. 
perreticulara. They were seen as prominent black spots (90- 125 Jlm). 
Pycnidia wall pale coloured and with brown-coloured cort it:al cell s around 
the osti a l, that iii this kind of pycnidia grow to fonn a clypcus, and appears 
for th is reason as surrounded by a brown ring (Figs. I 8 and I C). Pycnidia 
arcmainly situated in central pans of the thallus. where they arc fi nally 
c~nnuent. 

Conidia (Fig. 2): There is a transition of conidial length between the three 
species. P. subrudecta has short uncifonn conidia with a length range of (3,6-
)4, 1-5(-6,8) !Jm, M = 4,5-51Jm (n = 128). P. borreri hos mainly short filiform 
conidia, but with a ccnain proportion of uncifonn conidia also present, with a 
conidial length of (4,5-)5-6,8(-7,3) !Jm, M = 5-6,4 II'" (n = 124). P. 
perreticulata has longer unciform to filiform conidia, (5 ,9-)6,4-8,2 
(-9) !Jm, M = 6,4-7,3 1Jm (n =50); (n =number of conid ia measured). 

From our resuhs, the Iberian specimens of the three species can be 
differentiated by means of the chemical and morphological characters shown 
in Table I. 

Fig. 2. Conidia of; A.- Puncl~lia jubrud~cra . B.- P. IJorrui and C.- P. parerimlaro. 
Scale bar= I 0 J.lffi. 



P. borreri P. perreticulata P. s11brudecta 

Lecanoric , orse ll in ic and 
Medullary Substances gyrophoric acids, :tnd orcynil Lecanoric and orsellinic acids Lecanoric and orsellinic ac ids 

lccanorate 

Lower Conex Colour Darkening towards the centre Lighter towards the centre Lighte r towards the centre 

Pruinose. Never scrobiculate, Pruinose. Conspicuously Epruinose. On ly occasionally 
Peripheral Lobes with abundant orbicular scrobicu late to foveolate. scrobicu late , and then when 

pseudocyphe llae pseudochypellac scarce elevated pseudocyphellae 

Pycnidia Borreri-Type Subrudecta-Type Subrudecta-Type 

Conidia 
(4,5-) 5-6.8 (-7.3) llffi (5,9-) 6.4-8,2 (-9) l1ffi (3,6-) 4 ,1-5 (-6,8) l'ffi 

M = 5-6,4!'m M = 6.4-7.3 11ffi M =4,5-511m 

TABLE I. Main distinguishing characters of Ptmctelia borreri, P. pt rreticulata and P. subrudecca . 

~ 
w 
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Discussion 

Our chemical results, accord ing with Spier ( 1994}. confirm the presence of 
lecanoric acid in P. barren'. It is remarkable to note the constant presence of 
this substance in· all lhe samples of this species, including the holotype 
specimen. In no case seemed lccanoric ac id to be an artefact due to the TLC 
methodology, but another secondary me tabolite. Lccanoric :tnd gyrophoric 
acids are substances of the same mcta.bolic pathway, so it is not improbable to 
find them together. Species with gyrophoric acid usuall y have also lec:anoric 
and orse ll inic acids (KGrnmerling, 1991 ). On the contrary, species contaming 
lccanoric acid a lways contain orsellinic ac id. hut gyrophoric acid is absent 
(Leucken. 1985). T0nsbcrg ( 1992) noted that in species with gyrophoric ac id 
as a major substance, lecanori c ac id occurred as a constant sate ll ite suhstancc 
in trace amounts or in a concentration more or less equal to that of gyrophoric 
acid. 

The lower cortex colour is normally used to differentiate P. borreri from P. 
subrudecta . However, Spier ( 1994). when dealing with OUich specimens of 
P. borrui, found a great vari ation in the lower cortex colour and could not 
correlate it with the presence of lecanoric or gyrophoric acids . In our opi nion, 
a good character to diffcrentimc P. borreri from the other two species is the 
variation in colour intensity from the lobe margins to the centre. of the thallus. 

The apparent correl:uion between the presence of lccanoric ac id nnd a pale 
underside (P. subrudecta ) and that o f gyrophoric acid and a dark unders ide 
(P. borreri) was noted by Hale in 1965, and since then it ha.-; been accepted 
by later authors. This corre lation has been accepted as a general rule in the 
genus P11nctelia (Hale. 1984 and Elix . 1996), although with some exceptions 
like Punctelia novozelmtdica. which has a black underside and produces 
lecanorie acid (Eiix & Johnston, 1988). From our results. it .~ce 1ns that in 
these three species, the corre lation would also not be true. 

The dark colour of the underside of these species is due to a brown waH 
pigment, observed in the lower cortex in th in sections of the thall us. We do 
not know the chemical composi tion of this brown pigment, which is present in 
most o f the samples at least in the edge of the lobes. but in the case of 
Parmelia s . .str. it has been re lated to the presence of atranorin (Poch & 
Lcuckcrt . 1993). which would be substituted by thi s pigmen t. Spier & van 
Herk ( 1997) suggest !.hat the colour or the unders ide in P. borreri may change 
with the age of the thalli , the old ones being dark coloured. This would 
explain that wi th in a thallus or P. borreri the periphery was paler than the 
centre (which is older). In the case or P. submdecta and P. perreticulata thi s 
explanation would not be valid. as these species tend to darken towards the 
periphery. We do not know the fnctors that detcnnine the higher or lower 
concentration of the brown pigment , and its deposition in ccnain areas. 



315 

Charac ters of the upper surface have classically been used for differentiation 
of P. subrudecw and P. perretintlara (Hale, 1965. Wilhelm & Ladd. 1987). 
Adler & Aht i ( 1996) noted that scrobiculation and elevation of 
pseudocyphcllac seemed to be consequences o f cnvironmenutl factor . 
particularl y the type of substratum, and that it was no t a taxono micall y useful 
character to delimit P. perreticulata. They gave as the onl y consistem 
di fferential character between P. perreticulata and P. submdecta, the shape 
and length of conidia. In the Iberian spec imens examined, we observed 
morphologica l differences between the samples with short and unciform 
c.:onid ia (P. suhrudecra) and the ones wi th long filiform conidia (P. 

perrericulma), which presented a much more foveolated or scrobiculatcd 
surface, and less pseudocyphcllae. Scrobiculation was seen in epiphytes as 
we ll as in sax icolous specimens. so it doesn' t seem to be direc tl y correlated 
with the type of subst ratum. The Italian and French P. perreliculara examined 
for comparison had a conidia l range identical to the ones of the Iberian 
:-.amples. that correspond to the range given by Adler & Ahti (op. c it.) for 
European P. perrericulaw. These samples were also morphologically 
identical to the Iberian ones, only differing in the presence of pruina, which in 
the specimens collec ted by Sbarbaro from Italy was only present at the 
margin o f the lobes, while in the Spanish specimens il covered the lobes 
surface complete ly. Nevertheless, materia l labelled as P. perreticufllla from 
Amer ica and New Zealand with filiform long conidia was hete rogeneous, 
some samples be ing identical in morphologica l characters to the European P. 
perreliculala. and others very differen t in lobe morphology to our concept of 
thi s species. and more similar to the variable P . . mbrudecw. These last 
specimens had longer conidia than the European P. perreliculata, what is 
considered by Adler & Ahti (op. cit.) as imraspeci fic geographic variation. 
We are of the idea that more taxa miglll be involved in the samples wi th long 
conidia. Neverthe less, more studies with specimens with conidia arc 
necessary to clarify the identity of P. perre1iculara and P. subrudecla in terms 
of morphology in a world contex t 

Specimens examined: 
Punctelia bo"eri: E ROPE: England: Sussex (BM-holotypus). 

Portugal: Coimbra. Beira Li tera l. on Alnus (.'Ordara at the Jardin Bot~nico, 
1990 (MACB). Spa in: Andalucfa: Cadiz, Jerez de Ia Frontera , road C333 1. 
km 41 , 675 m. on Crataegus monogyna. 1994 (BCC-Lieh. l3 186): Arag6n: 
Zarago1..a, Carifiena, Sierra de Algairon. Puerto de Codos, 850 m. on Quercus 
ilex subsp. bt~llota , 1992 (MACB 50679). CaUllunya: Barcelona , El Bruc, 500 
m, on Quercu,, ilex , 1978 (BCC-Lich. ll653): on Pinus ltalepe,sis, 1980 
(BCC-Lich. ll 656); Fogars de Montclus, road from Sant Celoni to Santa Fe 
del Montseny, on Castanea sativa, 1984 (BCC-Lich.{ 1159): road to 



376 

Mosqucroles, on Quercus subec. 1985 (BCC·Lich.38 10): Pamh de Foix, tur6 
de Ia Piearola, 200 m. on Quercus ilex, 1997 (BCC-Lich.3 190); Sant Ll orcn~ 
del Munt. Cavall Bernat. 900 m. on Quercus ilex, 1997 (BCC-Lich. l3 192); 
Sant Bernat de MonL<eny. 700 111 , on Quercus i/ex. 1996 (BCC-Lieh. l3 197): 

ant Marti del M·antnegrc, saxicolous. 450 m, 1989 (herb. Barbero 480. 485. 
487): Sant Marti de Montnegre, 500 m. on Quercus ilex, 1996 (BCC­
Lich. l3187); Orrius, Font de Sant Bartomcu, sax icolou:\, 1979 (BCC­
Lich. l274): Girona, Albanya. ermita de Sant Mart f Corsavcll. 600 m. on 
Quercus ilex. 1995 (BCC-Lieh. l3196); Castell6 d 'Emptlries. Lcs Torroc lles. 
100 111, on Ficus carica, 198 1 (BCC-Lich.8638); on Olea <'tu·opaea, 198 1 
(BCC-Lich.865 1 ); saxieolous. 198 1 (BCC-Lich.8896); Montagut. Oix, 500 
m, on Quercus ilex. 198 1. BCC· Lich. J0374; Pant8 de Susqueda, Bose del 
Cuminal. 700 m, on Quercus ilex. 1996 (BCC-Lich. l 3 I X4 ); Tarragona. 
Poblet. La Pcna, 700 m, on Quercus ilex, (BCC-Lieh.3342). Galicia: A 
Corufla. Santiago de Composte la, Campus Uni vcrsitario, 245 m. on Robinia 
pseudoacacitl, 1984 (BCC·Lich. l829, MACB 16743). Navarra: Elzancha, on 
Quercus robur (hb. J. Etayo): Elz.ancha. on Malus domestica (hb. J. Etayo): 
Zugarramurdi , 209 m. on Quercus robur (hb. J. Etayo): Echauri , 960 m. on 
Quercus cocc1jera (hb. J. Etayo). 

Punctelia perreticulata : EUROPE: Spain: Catal un ya: Barcelona, Sant 
Climent, on Cera ronia siliqua. 1995 (hh. V~li verde); Olesa de Montserrat, 
Bose del Gavatx. saxicolous. 1984 (BCC-Lich); corticolous (BCC-Lich.); 
Tarragona, PaUls, Pia de Ia Mala. on Pitws sylt•estris. 1990 (BCC­
Lich.6 173); Montsagre de PaUls. 950 m. on Pinus sylvestris. 1990 (BCC­
Lich. 5832). 1Lalyo Liguria, Spotorno. 1935 (H); on mosses, 1936 (BCC-Lich. 
1700. H, US): on mosses, 1936 (H); on mosses, 1944 (H); >ax ieolous, 1951 
(US); on Frul/ania sp .. 1944 (US); saxico lous. 1952 (US). France: Herault . 
1964 (H; US). NORTH AMERICA: USA: Californ ia: Yosemi te Valley 
(BM-hcrb. J. Stirton) Texas, Hamilton's Pool. 1976 (H); Crac.:kctt County, on 
Juniper, 1977 (H). NEW ZEALAND: Nelson, near Brightwatcr, on toatara 
and beech trees, 1954 (BM): Owgo, Dunedin. near Flagstaff, Wharc Flats. on 
old conifer stump. 1962 (BM); Cantcrhury, Timaru, Temuka, on Notlrofagi4S, 
1958 (BM). 

Punctelia submdecUl : AFRICA: Isle St. Paul , 1874-75 (H-Nyi-Holotypus). 
EUROPE: Spain: Andalucfa: Cadiz, Jerez de Ia Frontera , road from Alcala 
de los Gaz.ules to Puerto Galis km 16. Canuto del Caballo, 420 m, on Erica, 
1994 (BCC-Lieh. l3 I 85); on Phillyrea media (BCC-Lich. 13 IR9); road C333 I 
km 4 1, 675 m, on Crataegus monogy,za , 1994 (BCC-Lir.:h. l3 188). Cantabria: 
Santander, Comunidad de Campo de CabuCrnaga, Rio Saja, M onte de Ia 
Canal del lnfierno. 970 m, on Fagus sylvarica, 1994 (MACB 56249). Custi lla 
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- La Mancha: Ciudad Real, Fuencali cntc. Valle de Navalmanzano, 1000 m, 
on Quercus ilex, 1991 (MACB 43729). Catalunya: Barcelona, Llinars del 
Valles. 250 m, saxicolous. 1981 (BCC-Lich.2286); Vi lada, road to Borreda. 
750 m, on Pinus sylvestris. 198 1 (BCC-Lich. ll 458); Fogars de Montclus, 
road from Sant Ccloni to Santa Fe del M ontseny, on Castanea sativa, 1984 
(BCC-Lich. ll l59); Dosrius. saxicolous. 1988 (herb. Barbero); Sam Lloreny 
del Munt, Cava l! Bernat , 900 m, on Quercus ilex, 1997 (BCC-Lich 13 193); 
Sam Pol de Mar, El Farre ll , saxicolous, 1987 (hb. Barbero); Panta de Foix, 
tur6 de Ia Picarola, 200 m, on Querws ilex, 1997 (BCC-Lich. 13 19 1 ); 
Girona, Albanyit. crmita de Sant Marti Corsavcll , on Quercus ifex. 1995 
(BCC-Lich.13 194); Beuda, 500 m. on Quercus ilex, 1995 (BCC-Lieh. 13 195); 
Roses, SanL Sebastia, 390 m, 1983 (BCC-Lich.11623. 11629); La Rejolera, 
on Tama rix, 198 1 (BCC-Lich.1 1635); Tossa de Mar. Cal a Bona, I 0 m (BCC· 
Lich. l l514); Cantallops. crmita de Santa Lh.icia. 250 m, on Quercus Silber. 
1985 (BCC-Lich.3828, 3829); Tarragona, Puma de Ia Mora. 10m, on Pinus 
halepensis, 1987 (BCC-Lich.40 10): Pobla de Bcnifassa, 9 10 m. on Quercus 
ilex, 1990 (BCC-Lich.5825); Roquctes, Barranc de l Farrubio, 150 m, on Olell 
europt~ea, 1987 (BCC-Lich.5870); Montsagre de PaUls, 950 m, on Pinus 
.<ylvestris, 1990 (BCC-Lich.5832bis). Navarra: Roblcdal de Orgui, Lizaso, 
500 m (hb. J. Etayo): LandCbar. 100 m. on Quercus robur (hb. J. Etayo); 
Goizueta, 200 m. on Quercus robur (hb. J. Etayo); Monte del Setuain. 620 m 
(hb. J. Etayo): El1.ancha, on Quercus robur (hb. J. Etayo). 
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Abstract 

Species of Anrhostome/la reported from Portuga l have been re-examined. 
Two species have been transferred to other genera, and two species, one 
forma and one variety are synonymized. There are also five new records for 
Portugal identified from collections in herbaria. The new species A. 
cyperaceicola from Cyperaceae and A. scirpi from Scirpus are also described 
and ill ustrated. Anthostomellu species known from Portugal are listed and a 
key to the known species of Anrhoslomel/a in Portugal is also provided. 

Key words: Anthostomella, new records, new species, Portugal , Xylariaceae. 

lntrod uclion 

Amhostomella ace. is placed in family Xylariaceae in order Xylar ialcs, and 
compri«s ca 300 species (Lu et a/., 1998). The genus has been partially 
monographed by Francis (1975) and Hyde ( 1996), however. no complete 
monograph ex ists (Lu & Hyde, 1998). 

Over 2500 specimens borrowed from 30 herbaria have been examined, 
including 250 types of most described ta'<a and representatives of related 
genera. In th is paper, the species of Amhostomella described or known from 
Portugal have been tremed. 
A list of the Awhostomella species known from Portugal is given in Table I 
and a key is also provided. 
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Mat~rial and Methodes 

Specimens of Anthoslomella known from Portugal were borrowed from IMI, 
K, LISE, NY, S and W. Examination was carried out by rehydrating dried 
materials in distilled water. Ascospores, asci and sections of ascomata were 
mounted in distilled water for observation, microphotography and 
measurement. Ascal apical rings were stained using Melzer's solution. 
Sect ions of ascomata were made on a cryotome and mounted with 0 . C. T. 
compound. 

Taxonomy 

Key to the species of Anlll ostomella known from Portugal 

I. Ascospores with a dwarf ceiL ....... 2 
I. Ascospores lacking a dwarf cell ........................ . ..4 

2. Ascospores longer than 20 ~m , 22.5-30 x 7.5- 11.5 ~m . inequilate rally 
oblong-ellipsoidal.. ........................................................... A. appendiculosa 

2. Ascospores shorter than 20 J.im .. . ... .... ................................ ) 

3. Ascospores 10.5- 13 x 5-5.5 ~m, ellipsoidal. lack ing a germ sli t. .. 
. . . ....... ........ ... .. ...... . A. clypeata 

3. Ascospores 12-1 7.5 x 5-8 ~m, inequilatera lly ellipsoida l, germ slit 
straight.. ......... A. tomicoides 

4. Asci lacking an apical apparat·us .... 
4. Asci with a J+ subapica l ring .. 

. .. 5 
. ...... 7 

5. Ascospores longer than 17 ~m . 17.5-2 1.5 x 7.5- 10.5 ~m . broadly 
inequilaterally ellipsoidal, surrounded by a mucilaginous sheath which 
is wider in the midd le. ... . .............................. . A. smilacis 

5. Ascospores shorter than 17 !l'" ..................... . . ................. 6 

6. Ascospores 7.5- 11 x 4-5 ~m. ell ipsoidal with two sides parallel, lacking a 
sheath....... .... .. ......................... . .......... ....... .A. sphaeroidea 

6. Ascospores 14-1 6.5 x 5-6.5 •tm, ellipsoidal with one side flattened and 
tapering ends, surrounded by a mucilaginous sheath ..... .... .. ..... A. scirpi 

7. Asci with a wedge-shaped subapical ring, ascospores 13.5-18 x 7.5-11.5 
x 4.5-6.5 )lm, variable in shape, mostly ell ipsoidal with one side flattened 
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to inequilaterally el li psoidal .......... ......... .......... ... ... ...... .. .. A. cyperaceicola 
7. Asci wilh a disco id subapical ring.... . .......... 8 

. .. 9 8. Ascospores thick-walled .. 
8. A.scospores thin-wa lled ... . ............ .................. .... 10 

9. Ascospores 7.5- 12.5 x 5-6.5 x 2.5-4 ~m, ell ipsoidal or oblong-ellipsoidal 
................................. . ... A. tenacis 

9. Ascospores 17.5-2 1.5 x 8-9.5 ~m , ell ipsoidal. ... . ... ....... .... .... . A. de/ilescens 

10. Ascospores ve rrucose-walled, 12- 17.5 x 5- 10 ~m . inequilaterally 
el lipsoidal . ............................. . .... .. A. consanguinea 

10. Ascospores smooth-walled, 14- 19 x 7.5- 10 J.lln , elli psoidal... ... A. conorum 

Anthostomella cyperace icola B.S. Lu & K. D. Hyde, sp. nov. Figs 1-8 

Etym.: in reference to the host family on which the fu ngus was found . 

Ascomata 180 ~Lm diam, 160 J.lm alta, immersa, globosa, ostiolata. Asci 87.5-
112.5 x 11.5- 12.5 ~"' · 8-spori , apparatu subapica le, J+, cuneato, 2-2.5 ~m 
diam, 2.5-3 ~Lm alto praediti . Ascosporae 13 .5- 18 x 7.5-11.5 x 4.5-6.5 J.un , 
variabiles in figure. late ellipsoideae uni lateraliter applanatae vel 
inaequilateraliter ell ipsoideae, fi ssure gennine praeditae. 

Ascomata immersed, vis ible as darkened, s lightly raised areas on the host, 
clustered or mostly sol itary (Fig. I); in vertical section ca 180 J.lm diam, 160 
J.l.m high, globose, dark brown, coriaceous, with a central periphysate ostiole, 
ca 20 ~m diam, 30 ~"' high (Fig. 2). Peridium 10-15 ~m wide. comprising 
several layers of compressed cells, walls hyaline at the inside, and brown to 
dark brown and thick-walled towards the outside (Fig. 3). Paraphyses 5-5 .5 
J.l.m wide at the base, filamentous, flexuose, septate, numerous and embedded 
in a gelatinous matrix . Asci 87.5- 112.5 x 11.5- 12.5 ~m (X = 101.3 x 12.1 
J.l.ffi , n = 10). 8-spored, broadly cylindrical, pedicellate, unitunicate, apically 
rounded, wi th a J+, wedge-shaped, subapical ring, 2-2.5 ~m (X = 2.4 J.itn , n = 
10) diam, 2.5-3 ~tm (x = 2.5 ~m , n = I 0) high (Figs 4, 5). Ascospores 13.5-
18 x 7.5-11.5 x 4.5-6.5 ~m (x = 16 x 9 x 5.8 ~m. n = 25), overlapping 
uniseriate, shape variable, mostly broadly el lipsoidal with one-side flattened 
to inequi laterally ell ipsoidal, brown, un icellular, smooth-walled, Jacking a 
mucilaginous sheath, germ slit straight, ventral (Figs 6-8). 

Holotype: Portugal, Est remadura, Cascais (Guineho) Province, on Scirpus sp., 
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Figs 1-8. Anlhoslomella cyperaceicola (from holotype). I. Appearance of 
ascomata on the host surface. 2. Section of ascoma. 3. Peridium. 4, 5. Asci 
with a J+, wedge-shaped, subapical ring (arrowed in 5). 6-8. Ascospores. 
Note the lack of a mucilaginous sheath, and straight gerrn slits (arrowed in 4). 
Scale bars: I = 500 11m, 2 = 50 J.lm, 3-8 = 10 J.lm . 

27 Mar. 1963 , M. S. Dias & M. T. Lucas 1765 (LISE 62896). 
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Other specimens examined: Portugal, Estremadura, Sintra, on unknown 
Cyperaceae, 17 Aug 1965, B. d 'Oliveira S. (LISE 65641 , deposited as A. 
tomicum); UK, Wales, Pembrokeshire, Freshwater Bay West, on Phragmites 
communis, 8 Aug 1928, P. G. M. Rhodes 3743 (W 20786, deposited as A. 
tomicum). 

Anthostomella cyperaceicola differs from A. tomicum (Lev.) Sacc., as 
ascospores in A. cyperaceico/a are variable in shape, mostly broadly 
ellipsoidal with one side flattened to inequilaterally ellipsoidal, and narrower 
ventrdlly, while those in A. tomicum are ellipsoidal. In addition, asci in A. 
cyperaceicola are shorter and wider (87 .5-112.5 x 11.5-12.5 lim, x = 

101.3 x 12.1 lim), while those in A. tomicum are longer and narrower 
(132.5-177.5 x 10-ll.51im, x = 150.5 x 10.31im) [Material examined: On 
Scirpusholoschoenus (as Juncus ac!llus), Dcsmazicrcs, Plantes Crypt. France, 
Ed. I. Ser. I (1825-1851), no. 1776, ex herb PC (IMI 205739, isotype of 
Sphaeria tomic.:um)]. Anlhostomella cyperaceicola is distinct from A. 
jlagellariae (Rehm) B. S. Lu & K. D. Hyde as ascospores in A. cyperaceicola 
arc mostly broadly ellipsoidal with one side flattened to inequilaterally 
ellipsoidal, while those in A. jlagellariae are broadly ellipsoidal with two 
sides somewhat parallel [Material examined: Philippines, Los Bai\os, Luzon, 
Laguna Province, on dead stem of Flagellaria indica, 14 Feb 1913, S. A. 
Reyes & C. F. Baker 1576b (S, holotype of Amhostomajlagellariae). 

Anthostomella scirpi B. S. Lu & K. D. Hyde, sp. nov. Figs 9-16 

Etym.: in reference to the host on which the fungus was found. 

Ascomata 250 lim diam, 210 flm alta, immersa, globosa vel subglobosa, 
ostiolata. Asci 100-125 x 10-12.5 ~1m, sine apparatu apicalc. Ascosporae 14-
16.5 x 5-6.5 lim, ellipsoideae, unilateraliter applanatae et attenuata praeditae, 
fissuro germen dispando praeditae. 

Ascomata immersed, visible as blackened, slightly raised areas, mostly 
clustered or solitary (Fig. 9); in vertical section ca 250 flm diam, 210 lim 
high, globose to subglobose, brown, coriaceous, with a central periphysate 
ostiolar canal (Fig. 10). Clypeus black, ca 300 flm diam, 40 flm high , 
comprising host cells and blackened intracellular hypha (Fig. 10). Peridium ca 
15 11m wide, comprising brown, thick-walled, compressed cells (Fig. II ). 
Paraphyses 2.5-4 J.Lm (X = 3.4 fim , n = 10) wide at the base, filamentous , 
flexuose, septate and embedded in a gelatinous matrix. Asci I 00-125 x I 0-
12.5 1-'"' (x = 112 x 11.6 lim, n = 20), 8-spored, broadly cylindrical, 
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Figs 9- 16. Anthosrome/la scirpi (from holorype). 9. Appearance of ascomata 
on the host surface. I 0. Section of ascoma. Note the blackened clypeus. I I. 
Peridium . 12, 13. Asci. Note the lack of an apical apparatus. 14-16. 
Ascospores. Note germ slit straight (arrowed in 16). Scale bars: 9 = 1000 ~m , 

10 = 50 ft m, 11 -13 = 20 ~m . 14-1 6 = 10 ~m . 

pedicellate, unitunicate, apically rounded and lack ing an apical apparatus 
(Figs 12 , 13). Ascospores 14-16.5 x 5-6.5 ftm ( X = 15.5 x 5.5 f"" · n = 25). 
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overlapping un iscriate or partia lly bise riate, e ll ipsoidal with one side flauened 
and ends tapering, brown, unicellular. smooth-walled, surrounded by a thin 
mucilaginous sheath, 1- 1.5 ~lm (X = 1.1 ~tm , n = 10), germ slit straight, 
vemral. indistinct (Figs 14-1 6). 

Holotypc: Ponugal , Esl'remadura, Pra ia das Macas Province, on culm of 
Scirpll.>, 14 Apr. 1965, M. R. S. Dias& M. T. Lucas 1891 (LISE6566 1). 

Amhostomello :u·irpi ha similar sized ascospores and Jacks an asca \ apparatus 
as in A. palmicol" (Auersw.) Rabcnh., A. me/anotes (Berk. & Broome) 
Mart in. and A. auctOI JS Ellis & Everh. Anthosromella scirpi differs from A. 
palmkola (Auersw.) Rabenh. and A. melanotes (Berk. & Broome) Man in as 
ascospores in A . scirpi are ellipsoidal with one side nanened and ends 
tape ring, wh ile those in A. palmicola and A. melanotes are ellipsoidal with 
ends rounded [Material examined: haly, Sard inia, Alghero. on leaf of 
Chamaerops humi/is, Jun 1866, Marcucci, Unio fl in. Crypt. no. 58 (S, W 
358240. 37 1572, isotypc of Son/aria pa/micola); USA, South Dakota. 
Northvi ll e, on branches of Sy mphoricarpus occidentalis, May 1929. J. F. 
Brenckle distributed in: Sydow. Fungi £rorici Exsiccati no. 947 (NY, K 
56357. W. isotype of Amhostoma melanotes)]. Anthostomella scirpi differs 
from A. eructans as ascospores in A. scirpi are ellipsoidal with one side 
flattened and ends tapering, while those in A. erucwns are ellipsoidal and ends 
rounded. A addit ion. ascospores in A. scirpi are re latively longer ( 14-16.5 J.lffi , 
.f = 15.5 pm), whi le those in II . eructans arc shorter (11.5-1 4 J.lm, X = 12.5 
~tnt) {Material examined: USA. New York, Lyndonville, on decorticated 
branch. May 1889, C. E. Fainnan 42 (NY. holotypc of A. erucrans)]. 

Discussion 

Twenty-one species of Anthosromella are now known from Portugal, 
including new records and two new species. The first species of 
Amhostomella to be described from Portugal was Anthostome/la y uccae 
ThOm .. but th is is now regarded as a synonym of A. sphaeroidea Speg. 
(Francis 1975). Fabre (1883) later added A. scopariae Fabre from Erica sp .. 
which is a synonym of Anthostomella deUrescens (De Not.) Sacc. (this paper). 
The further 19 species of Amhosromella known from Portugal and the present 
staiUs of these species are given in Table I and the fom1al synonymies are 
given below. 

AmJuw omella clypeata (De Not. ) Sacc .. Sylloge Fungorum 1: 283 (1882). 



386 

"Sordariaclypeara De Not. . Sferiacei iralici 1: 24 (1863). 
= Anthostome/la appendiculosa (Berk. & Broome) Sacc. var. /us itanica 

Da Camara, Agronomia Lus irana II : 44 ( 1949). 
= Anthostomella clypeata (De Not.) Sacc. f. rubi-ulmifolii Gonz. Frag., 

Broreria, series Botany, 21 : 131 (1924). 

Mate rial examined: Portugal, near Povoa Lanhoso, S. Gens, on stems of 
Rubus ulmifolius, Aug. 1924, G. Sampaio, ex herb. MA 7062 (IMI 183753, 
holotype of A. clypeara f. rubi-ulmifolir); Portugal, Algarve, Caldas de 
Monchique Province, on Rubus sp., 9 Mar. 1948, M. R. de Sounsa Dias 409 
(LISE 23954, holotype of A. appendiculosa var. /usitanica) ; ibid. (IM I 
195466. isotype of A. appendicu/osa var lusitanica). 

Anrhosromella delirescens (De Not.) Sacc .. Michelia I: 328 ( 1878). 

c:: Sphaeria delitescens De Not. , Micromycetes Italiano Novi vel Minus 
Cogniti, Decas 8: 124 (1854). 

= Anthostomella lavandulae T. Lucas & S. Dias., Agronomia Lus ilana 
16: 82 ( 1954). 

= Anthostomel/a scopariae Fabre, Annales des Sciences Naturelles. A. 
Botanique, series 6, 15:38 (1883). 

Material examined: Italy, Genua, on Erica arborea, 9 Mar. 1842 (RO. 
holotype of Sphaeria delitescens): Portugal, on Lavandula stoechas. 20 May 
1953, M. T. Lucas 1296 (LISE 38787, holotype of A. /avamlulae); Portugal, 
Gallia, on Erica scoparia, H. Fabre (S, type of A. scopariae). 
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Table I . Anthostomella species recorded in Portugal 
Species Portugal hosts 
A. appendiculosa (Berk . & Rubus (Rosaceae); Smilax 
Broome) Sacc. (Smilacaceae) 

A. appendiculosa var. 
lusitanica Da Camara 

A. clypea/a (De Not.) Sacc. 

A. c/ypeata f. rubi-ulmifolii 
Gonz. Frag. 

A. c/ypeata var. macrospora 
DaCamara 

A. clypeatula Da Camara 

A. conorum (Fuckel) Sacc. 

Rubia (Rubiaceae) 

Rosa (Rosaceae); Rubus 
(Rosaceae) 

Rubus (Rosaceae) 

Rubus (Rosaceae) 

Jasmimm1 (Oieaceae) 

Coronilla (Leguminosae­
Papilionoideae); 
Mesembryanthemum 
(Aizoaceae) 

Conclusions References 
New record in Portugal This paper 

A synonym of A. c(vpea/0 (De Da Camara 1949a: 
Not.) Sacc. 1his paper 

New record in Portugal This paper 

A synonym of A. clypea/Q (De This paper 
Not.) Sacc. 

A species of Clypeosphaeria Da Camara 
1949b; Francis 
1975; 1his paper 

A synonym of A. tomicoides Sacc. Da Camara 
1949b; 
Francis 1975 

New record in Portugal This paper 

00 
~ 



Species Portuga l hosts Concl usions References ~ 

::: 
A. consanguinea (Ces.) Sacc. Clramaerops (Pa lmae) New record in Portugal This paper 

A. consripata (Mont. ) Sacc. Smilax (Smilacaceae) Portugal co llections are species of A. This paper 
smilacis {Auersw.) Fabre 

A. cyperaceicola B. S. Lu & Scirpus (Cyperaceae) A new species This paper 
K. D. Hyde 

A. hypsophila Ell is & Everh. Lonicera (Caprifoliaceae) The type specimen of this species This paper 
and the Portugal co llections are 
species of Amphisphaerella 

A. lavandulae T. Lucas & S. Cr01aegus (Rosaceae): A synonym of Amhostomella Lucas & Da 
Dias Lavandula (Labiatae) delirescens (De Not.) Sacc. Camara 1954; 

this paper 

A. oleanrm Sacc. & Spcg. Olea (01eaceae) The type material of this species and This paper 
the Portugal collection are species of 
Rosellinia 

A. palmacea (Cooke) Sacc. Palm (Palmae) II was transferred to Didymosphaeria Francis 1975; 
by Francis and to Montagnula by Aptroot 1995; 
Aptroot; The Portugal collections are this paper 
Amhostomella tenacis (Cooke) Sacc 



Species Portugal hosls Conclusions References 
A. phoenicicola Asparagus (Asparagaccae); Chamaerops The Ponugal co llections are This paper 
Spcg. (Pal mae); Palm (Palmae) Anthostomella tenaci.f 

(Cooke) Sacc 

A. pisano Pass. Chamaerops (Palmae) The Portugal collections are This paper 
Anthosromella tenacis 
(Cooke) Sacc 

A. ~·cirpi B. S. Lu Scirpus (Cyperaceae) A new species This paper 
& K. D. Hyde 

A. scopariae Fabre Crataegus (Rosaceae): Erica (Ericaceae) A synonym of Anthostomella Fabre 1883; this 
delirescens ( De Not.) Sacc. paper 

A. smilacis Arecastrum (Palmae); Smila:c (Smilacaceae) New record in Portugal Francis 1975; this 
(Auersw.) Fabre paper 

A. punicae Lucas & Punica (Lythraceae) A species of Clypeosphaeria Lucas & Da 
Da Camara Camara 1952; 

Francis 1975 

A. yuccae ThUrn. Cordyline (Agavaceae); Dasy/irion A synonym of A. sphaeroidea Francis 1975 
(Dracaenaceae); Yucca (Agavaccae) Speg. w 

00 

"' 
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A NEW SPEOES OF CANOMACULINA (LICHENIZED 
ASCOMYCOTINA, PARMELIACEAE) FROM ARGENTINA 

Lidia 1. Fernro 
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Sargento Cabral 2131, Casilla de Corrto 209, 3400 Corrientes. Argentina 

John A. Elix 

Department of Chemistry, The FtlcultitS, Australian National University , 
Canberra, ACT 0200, Austra/U. 

ABSTR ACT : The species Canomaculina laciniella 
Ferraro & Elix is described as new to science. It is quite 
widely distributed on trees in northern Argentina. 

South America appea rs to be the major centre of specia tion of the 
parmelioid genus, Ca nomaculina Elix &: Hale (= Rimtl iella Kurok.) (Elix 
1994, 1997). As a result of more recent studies on the regional species of 
Parmeliaceae (Ferraro 1979, Ferra ro & Eli.x 1993), we are describing a further 
new species in this genus. Chemical constituents were identified by thin 
layer chromatography (Culberson 1972; Culberson & Amman 1979; 
Culberson tt al. 1981; Culberson &.: Johnson 1982; EHx tt al. 1989; Elix &. 
Ernst-Russell 1993) and high performance liquid chromatography (Feige et 
al. 1993; Elix tt al . 1997) and by comparison with authentic samples. 

Unomaculina laciniella Ferraro&.: Elix, sp. nov. Figure 1 

Differt a CaPiomaculi tla uru guaytns is !obis la ciniatibus, la ciniis 
canaliculatibus et pagina inferiore nigra . 

Typt . Argentina. Corrientes Province. Oepto. Monte Caseros, Timboy 
Stream along Route 122, 13 km W of Monte Caseros, on trees at the fo rest 
margin, A. Schi11ini tt a/. 19705; 10 Sept. 197'9; CTES-holotype; US.isotype. 
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Figure 1. Cmwmaculina Inciniella (holotype in CTES}. Scale = 5 mm. 

Thallus corticolous, loosely adnate, coriaceous, mineral grey, 4-10 on wide. 
Lobes rotund, 3-10 mm wide, ma rgins broadly crenate, cili ate, ci lia 
abundant, very short, 0.2-0.5 mm long, rarely sparsely branched; lobes often 
becoming laciniate, laciniae 1.0-3.0 mm wide, 3-10 mm long, dichotomously 
to digitately branched, convex, lower surface canaliculate. Upper surface 
plane, shiny, strongly effigura te w hite-macuJate, becoming cracked with age, 
lacking soredia and isidia . Lmuer surface black to the margi ns; rhizines 
di morphous, s ho rt rhizi nate or papillate to the margins, short rh izi nes 
simple to commonly branched and intertwined, dense, to 0.3 mm long, long 
rhizines spa rse, coarse, simple or dichotomously branched, more than l.O· 
2.0 mm long. Apotllecia common, stipita te, 2-7 mm wide; disc perforate, 
tha lline exciple smooth then rugulose, strongly white-maculate; spores 10-
12 x 6-8 J.lffi . Pycnidia common, conidia filiform, 10-14 x 1 J.lm. 

Chemistry. Cortex K+ yellow; medulla K+ yellow turning red, C-, P+ orange; 
containing atrano rin (minor), chloroatranorin (minor), salazinic ac id 
(major), consa lazinic acid (m inor), protocetraric acid (trace), usnic acid 
(trace). 
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The fo llowing characters, present in this species, are characteristi c of the 
genus Canomaculina Elix & Hale: effigurate-maculate upper surface, 
dimorphous rhizines, sparsely branched cilia and filiform conidia (Eiix 1997; 
Ku rokawa 1991). Morphologica lly C. lacinielln resembles C. uruguayensis 
(Kremp.) Elix and C. cristobalii (Fer ra.ro & Elix) Elix. Al though C . 
uruguayensis has intricate short rhizines like C. laciniella, this species has a 
brown lower surface for the most part (only becoming black in the centre) 
and lacks ladniae. Cnnomaculina laciniella is dearly distinguis hed from C. 
cristobalii on the other hand, by the smaller spores (10-12 x 6-8 j.1Jl1 cf 13-16 x 
7-10 ~m) , the na ture of the laciniae (flat in C. cristobnlii - convex in C. 
lacinielfn) a.nd medullary chemistry. Thus C. laciniella contains medu iJary 
salazinic and consalazinic acids whereas C. cristobalii contains additio nal 
loxodin and norlobaridone. 

Specimens Examined 

ARGENTINA. Corrientes Province. Oepto. Gral. Paz, Lomas de Vallejos, A. 
Schinini & C. Quarfn 7834. 29.vi ii.l973 (BG,CTES),Schinini & C. Quarin 
7856, 29.viii.l973 (CfES, COLO, US). Oepto. San Cosme, Puerto Gonzales, on 
twigs at forest margin, L. Ferraro et al. 1845, 2l.v.1979 (CTES). Depto. San 
Luis del Palmar, Rou te 6, 16 km SE of San Luis del Palmar, in Quebrac/Jo 
fores t, C. L. Crist6ba/1689, 24.x.l976 (CTES, COLO, US). Depto. San Martin, 
Arrocera Drews, 8 km N of Carlos Pellegrini, on Quebracho at margin of 
thick bush, L. Fararo & S. Tressens 799, 16.ii.1976, A. Krapovickas & C. L. 
Crist6ba/17.353, 30.x.l971 (CTES, US). Depto. San Roque, Route 23 along left 
side of the Rio Santa lucia, L. Ferraro et al. 2930, 28.xii .1983 (CTES, US). 
Depto. Santa Tom~. Estancia Timb6, 28°21, 5511147'W, A . Schinini 23349, 
2.ii.!983 (CTES). 
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Abstract: During a survey of microfungi from rotting wood in northern Alberta forests, 
49 species of ascomycetes, representing 24 genera. and I S fami lies in seven orders, 
were recovered. Twenty-eight species arc new reports for Alberta, 15 o f which are new 
for Canada. and seven are new for North America. Twenty species have not been 
reponed previously from wood. The most frequentl y isolated species were Microascus 
albonigres(:ens and Gelasinospora tetrasperma. Di versity and abundance of 
ascomycete microfungi suggest that these fu ngi are a more s ign ificant component of 
wood decay fungus communities than previously recognized. 

Keywords: biodiversi ty, decompositio n. fungi. poplar. spruce. wood decay 

Introduction 

Woody material is a large reservoir of carbon in forest ecosystems, but relatively li ttle is 
known about the communities of fungi that arc responsible fo r the decomposition of this 
material. Most stu<.lics have concentrated o n wood-decay basidiomycetes (e.g .. Martin 
and Gilbertson 1978). or ascomycetes with superficial and macroscopic fru iting bodies 
(e.g .. Abbott and Currah 1989), but the isolation of microscopic ascomycetes from 
wood has rare ly been anempted. Studies of microfungi from wood have primarily 
reported hyphomyt:ctes, and tncludc only a few ascomycetes (e.g., Crawford ct al. 1990; 
Duncan and Eslyn 1966). 

Duri ng a survey of microfungi associated with decomposing wood in the boreal 
forest o f Alberta, 298 fertile ascomycete cultures were recovered. Many o f these are 
previously unknown from wood and some are known only from a few collections 
worldwide. It is o ur opi nion that these hitherto overlooked organisms are not onl y 
playing an important role in the ecology of wood decay, but are important components 
of the biodiversity o f boreal forest ecosystems. For these reasons, we provide an 
annotated list of ascomycetes recovered from rotti ng logs in undisturbed boreal forest of 
northern Alberta. a!> well as from logs of post·fire and post·harvest sites in the same 
region. 

Materia ls and Methods 

Study sites and smnpling. Logs of diameter greater than 15 e m were sampled from 
undisturbed (1000 samples}. post-fire (300 samples), and post·harvcst (250 samples) 
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sites m non.h-ccntral and northeastern Alberta . Canada during the su mmers of 1995· 
1997. Most samples were taken ·rrom sites m Elk Island attonal Park (53°40'N, 
11 2°48' \Y ), Mari ana Lakes area (56°16' N. 111 °40' \V ), ncar Slave (55°35'N. 
I I4°42'W) and Calling (55~6' . 113°33 \V) Lakes. but some samples were taken from 
severa l ot her sites. Most samples were from white spruce (Pict'a .~lauca) and aspen 
(Populus tremuloides), but some were from other species (Ab;,,.. balsamca. Afml.\' 
tenuifolia. Betula papyrifera, lArix laricina, Picea maritma, i>inus hanksicma, Populus 
balsamifera. Salix discolor). Stage of decomposition was dctcnnmed for each log. 
Gymnosperm logs were characterized according to Sollins (1982). Stage I Jogs were 
newly fallen and supported above the ground by branches: bark was intact. Stage II 
were losi ng small branches. but wood was hard. Stage Ill had lost most branches and 
bark and were in contact with the ground along the cntm: length; wood was soft. At 
stage IV. bark and branches were gone and the wood was broken int o large chunks. and 
by stage V. wood was becoming humified and v1sible as a hummock on the forest noor. 
Angiosperm logs decompose more quickl y and less uniforml y, w1th fewer consistent 
ex ternal indicators. Consequently. onl y three decomposition stages were recogniz.ed: 
earl y stage (stage I) logs still had bark and branches attached, intem1cdiatc stage (stage 
II) logs were noticeably softer. and had most bark and branches gone. and late stage 
(stage UJ) logs were mostly humified and visible as hummocks. 

Media and plaring. Logs were sampled in one of two ways. Early stage logs. 
with wood intact, were sampled by cuumg cross-scctJOnal ··cookies" with a bow-saw 
and extraCting samples (approximately lcm3) using an ethanol-sterilized chisel. Late 
stage logs were sampled by cxtracung approximately I em3 of wood at various depths 
in the log. All samples were bri cny named. and plated onto six mctha to encourage the 
growth of o. broad spectrum of fungi. Media used were: tapwater agar (TWA. 1.5% agar 
w:v. which served primaril y as a moist chamber), cornmeal agar (CMA. Difco. a non­
speci fi c medium), malt extract agar (MEA . 1.5% agar and malt ex.trnct w:v, a non­
specific medium with a relatively high content of easily-assimilated t:arbon). MEA with 
benomyl (2 mg!L. primarily for the selection of resistant ascumycetcs. such as 
Microosca.lcs}. MEA with Rose Bengal (to retard the growth of all fungi. thus 
preventing rapid overgrowth and allowing isolation of slow-growing fungi), and 
Mycobiotic agar (MB. Difco, contai ns 400 mg/L cycloheximide "hich inhibits most 
fungi wi th the exception of cena1n ascomycetes. including some Onygenales and 
Microascales). Tetracycline (100 mg/L) was added 10 all media to inhibi t the growth of 
bacteri a. 

/solmion tuul identification. Primary isolation plates were 1ncubatcd at room 
tempcnuure ( 19-24"C) and exami ned every 2-3 months. for 18-2-t months. Species 
detenninations were made e1ther directly from primary isolation plates or from pure 
cultures grown on MEA, or on Olher diagnostic media, as required. Pol yvin yl alcohol 
and lac:tofuchsi n were used as mounting medm (Sigler 1992). Ascosporcs were 
observed in squash mount preparations. Slide cult ures used cereal agar (Sigler 1992). 
Representative isolates and specimens are mai ntained in the Umversity of Albena 
Microfungus Collection and Herbarium (UAMH). 

£n{)'ntatic abilities. Cell ulolyt iC ability was detennincd fo r se lected str.uns 
fo llowing the cellulose azure method of Smi th (1977) usi ng a basal salts medi um. 
Molten basal salt s medium ( 10 ml) was pourci..l mto SO ml screw-~ap test tubes and 
these were autoclaved for 12 minutes at 12 1°C. One millilitrc of a molten 2% 
suspension (w:v) of cell ulose azure (Oifco) in basa l sa lts medium w:1s added to each of 
the cooled test tubes. Test tubes were inocu lated wuh small ( I mm·1) r.:ubes of agar taken 
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from the pen meter (If colomes on MEA, and mcubatcd in the dark at room temperature 
for eight weeks. 

Results 

Twenty-four gener..., I 5 families. and seven orders are represented. Twenty-eight 
spcctcs are new re(ords for Albcna. eight of these arc new records fo r C.anadn. and 
seven for Nonh America. Twenty spectes have not been reported previously from 
wood. Isolation numbers arc summanzed for the eight most common genera (Fig. 1). 

0 10 20 30 40 50 60 
number or isolates 

F1&:u~ I. Number of l"ll:llcs from !he Cl8hl mOSt COmmon gener1 of :ascomycc.to ISOlated from tOll ing 
,.1)()d from umh$lwbc0 (gray), post-fire (v.hll t), and ~-harvC$1 (black) SIICS m the boreal forest o f 
Albcru.. Number of r;pc:<.'ICS ism p:~rcnt~ 

Overall , Mk roascus albonigresnms was the most common (36 isolate.'i), 
followed by Gelasinospora tetraspemm (32 isolates). Pseudogymnoascus roseus was 
also common (16 •solmcs) but was isolated almost exclu~i vely from post-fire sites. 
Other examples of habuat specificny include G. tf'traspemw almost exclusively from 
bark and Gymt1oaseus rmcinows. which was fou nd only in Elk Island National Park. 
Only seven species were recovered from post-fire sites. mcluding five from 
Myxorridwc~ae (Myxmrichum orcricum, Pseudogymnooscus a/pinus. 
PseudogymmmscJIS sp., Pstlldogymtwascus Jrigidus, and Pseudogymnoascus roseus). 
and only four spcc•cs were recovered from post-harvest s11cs (Ciweromirm• funicola . 
Cotriochut'W saccardoi. Ge/asi11ospora telrcupemw, and Podospora tetraspora}. 

Some sp«ics were strictly assoc1atcd with one wood type. Twenty-one species 
were found only on gymnosperms and nmc species were isolmcd exclusively from 
poplars. Specie." recovered from both log types were Chacromium ftmicola, 
Co11ioclweltl malucotricha. C. saccardoi. t:mcricclla 11idulans. £upenicillium 



398 

lopidosum, G. tetraspenna, Mic~oascus cf. nidicola, M. Jingularis. and Opltiosronw 
piluliferum . 

Discussion 

O verall. most isolates came from wood sampled m undisturbed sites, where most of the 
samples were taken. Species of Gymnoascus came o nly from the undisturbed site in Elk 
Is land National Park. and all but one isolale of MicroasCt4S spp. also came from thi s site. 
There was evidence of a great deal of animal activi ty. especially hy ungul ates, whose 
dung may have contributed to the re latively large number of isolations of these fungi . 
Species of Chaetomium , Coniochaem , Ophiostoma , and Gelcuino.1·pora were isolated 
from all site types. and Pseudogyrmtoasct~s and Myxotrichum spp. (Myxotrichaceae) 
were isolated from undi sturbed and post·fire sites onl y. 

Direct examinat ion of logs. branches , and twigs for superficiall y fru iting 
ascomycetes has been the traditional method for wood surveys. but the ascomycete flora 
detected in thi s manner (e.g., Ellis and Elli s 1985) is quite different from those isolated 
from the mtcrior of decayed logs by plating the wood directly. SofH'Ot fun gi. including 
man,y Clweromi11m spp., are vigorously cellulolytic and prevalent in wood (Rayner and 
Boddy. 1988) but only observable after isolation. In addition 10 cellulose, other 
substrata are also avai lable to microfungi in roni ng wood. These include lignin , xylan. 
insect frass and carcasses. ke ratinous animal remains, and other restdual proteinaceous 
mcncrial and organic compounds deposited by the action of other organisms. The 
diversit y o f additional substrates may help explai n the diversity of ascomycete species 
that have not previous ly been reported from rotti ng wood. Some of these ascomycetes, 
whi le not stro ngly cellulolytic. are able to utili:o.e other substrata and may be an integral 
part or the decay process. 

The Microascaceae (telcomorphs and anamorphs) 3Ie commonly n:ported from 
urban and agricultural :m:as, and are reponed only infrequently from nature. with even 
fewer reports from the boreal forest. Collections of this group come mainl y from dung. 
Jitter. soil . or as airborne spores (e.g .. Morton and Smith 1963: von Arx et al. 1988). but 
Microascus species were the most common ly isola~ed in this study, and the genus 
Microascus account'ed for the greatest number of species (Fig. 1). Most microascaceous 
fungi are cellulolytic and proteolytic. and presumabl y thei r role in the communities of 
fungi on herbivore dung is the dcgro.dation of residual cellulose and proteins. Cellulose­
rich woody debris on the forest floor has not been extensively sampled for these fungt. 
Cellulol)1iC abilities for five o f the Microascus species recovered (Microascus 
tllbonigrescens. M. Jongirostris. M. monginii. M. cf. nldicola, M. sinsularis) were tested 
usi ng cellulose a1.ure and by cellophane membrane degradation (Abbott and Lumley 
unpublished resuhs). All species were moderate ly or weakly ce llulolytic: M. 
albonigrescens was best able to degrade cellulose. while M. longiro,,·m·s. M. manginii. 
M. cr. nidicola. and M. singularis degraded cellulose on ly to a lrmited ex tent after 
prolonged incubation. Interestingly. M. albonigrescens was the most frequently isolated 
species o f Microascus (36 isohues) and the ot her species of Microase~~s were 
comparatively rare ( IS isolates in total). Mtmy anamorphic t:txa all ied to the 
Microascaceae were also recovered from decayed wood. including species o f 
Scopulariopsis. Cephalotriclwm and \Vardomyces. 

Ophiostoma species and their anamorphs (e.g .. l..eptograpllium spp.) are a 
common cause o f bluesutin (Dowdi ng 1970; WingJie\d et al. 1993). and arc frequently 
found associated with beetle galleries. These fu ngi are frequently isolated from lu mber 
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and logs. but very httle is known about the ability of Ophiostoma spcc1cs to compete 
with fung1 during the latter stages of wood decomposition . Three species isolated 
produced pcrithcci:..a in pure cuhurc and, although anamorphic Oph1ostomataceae were 
common during thi~ study. teleomorphic strains were uncommon. 

Chaetomium species are strongly cellulolytic, soft-rot fungi oncn isolated from 
soil (Gochenaur 1978). humus. litter, dung (Cain 1934). and wood (Duncan and Eslyn 
1966). Many Chaewmium species are active at low water avai labi lity and their action 
can cause an accumulation of moisture. This is ecologically significant because it 
allows Chaetomium species to inhabit )I.Cric environments where there is relati vely lillie 
competition. but as water accumulates. they may be replaced by other. tess xerotolerant. 
species. Chaetomium spp. were isolmed from all site types and were among Lhe few 
ascomycete species from post-harvest sites. These species were most frequent from 
early or intennediate stage logs. presumabl y correlated to low moisture levels. 

The ecology of the Myxotrichaccae is vi nually unknown , owi ng main ly 10 the 
inconspicuous nature of the ascomata and the relative difficulty with which they arc 
cultured from natural substrata. Of the 16 accepted species. over half are known from 
three or fewer collections worldwide. Con~uently. species distributions are uncenain 
and taxonomic circumscriptions at the species level arc unreli able. Their ability to 
degrade cellu lose is well -documented (Currah 1985) and, like Microascus species. were 
found to ex hibit a broad range of cellulolytic abi lities. Pstudogymnoascus rouus was 
the most efficient. followed by other Pstudogymnoascus species and Myxotn'chllm 
arcticllm, which were only weakl y cellulolytic, while isolates of Myxotn'chum 
ochraceum and Myxotrichum canctllatiUn showed little or no cellulolytic ability. It is 
interesting that most isolates of Pstudogymnoascus spp. were recovered from post-fire 
sites, including from ch3JTCd wood. ahhough the reason fo r thi s is unknown. 

Annotations 

Species are listed alphabetically by genus and species with annotations concern ing key 
diagnostic features and infonnation on substrates and distribution. Annouuions provide: 

arne and citation, ta~onomic affi li ation (Family. Order) following Eriksson and 
Hawkswonh (1998). distinctive morphological features, tuonomic notes. substratum 
preference (stages 1-V gymnosperm, stages 1· 111 angiosperm) and any special 
adaptations (e.g .. xerophily). and geographic distribution. "Collections examined" 
includes other specc mens from Albena and worldwide. including type material in some 
cases, used to confirm identll y. Unless otherwise noted, material from Elk Island 
National Park, Manana Lake. and Slave Lake was isolated by T. Lumley. To designate 
a taxon as u new record fo r Alben a, Canada. or Nonh Americu. published works were 
searched, bUI herbari um re<:ords and unpublished lists were not. 

Arthrodenno currf'yi Berkeley. 1860, Out li nes of Brit. Fungology, p. 357. 
(Arthrodem1ataceae, Onygenales) 

Ascomata sterile; Chrysospon'um anamorph di stinguishes this species from other 
hetcrothallic Arthmderma species. Keratinolytic (Currah 1985), found on bark in one 
undi sturbed site, possibly from bird activi ty (Pugh 1964). W1despread (e.g. , Europe, 
Australia. USA). The specimen reported from Alberta in Currah (1985) proved to be A. 
CMiculi. 
Mattrial nam.lntd: l:ANA. OA : AIIK-rta: Elk Island Nacioru.l Park.: Nct:n sfouco bark. HI. tV (UAMH 
8728). USA: Ohto: so•l. Kurup 1968(UAMH 3 171). AUSTRALIA. : Melbourne; ex human arm (UAMH 
7903). 
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Hyssochlamys cJ.fuh·o Ohvcr and Smith. 1933. J. Bot Lond. 72: 197. 
(Trichocomaceae , Eurotiales) 

Clcistothecia pallid: ascospores hyaline. refractive. 6 x 4 ~m: Paecilomyces state 
abundant. Several isolates were recovered on primary isolation plates after one-year 
incubation, but pure cultures were not obtained. Comdium size di ffer..;d from the type of 
B. fili\'0 (3-4.5 ~ 2-3 Jtnl in UA MH 9624 versus 4.5-9 x 1.5-3.5 J.lnl in UAM H 3094), 
and from the range reponed in Stolk and Samson ( 197 1)(4-8.5 x 1.5-5 )lm) . 
Malr:rlal r:umlnc'd: CANADA: Albt11a: Mariana Lake: PictCI ,!luuc-u II , 2-yeat post-fi re: sue (UAMH 
9624); PicN gluuc.a Ill: Elk lsl:llnd NJhonal Park: Populus fftmufotdts II doc:ompos11ion. UK: bolllod 
fruit, Rendle 1933 (u-typeof B. foh'GXUAMH 3094). 

Chaetomiumfunicola Cooke. 1873. Grevillea 1: 176. 
(Chaetomiaccac. Sordarialcs) 

Pcri thc<:ia with dis ti nctive two-tiered hairs. the first short. d ichotomously-branched 
hairs, the second long and straight: ascosporcs limon• fonn. more acute at one end. 5.5-
6.5 x 3.5-5.0 J.lffi . Separated from the similar C. tloliclwtriclmm Ames. which has 
dichotomously-branched hairs, by the presence of a second tier (Oomsch et al. 1980). 
and from C. elmum Kunze : Fries by the smaller ascospore,; ( 10-1:\ x 8-10 J.lffi in C. 
elawm}. A cellulolytic. soft-rot fungus (Duncan and Eslyn 1966). possibly xeroph1l ic. 
Worldwide, reported from pme liner (Hayes 1965). timber and paper. and forest soil 
(Hammill 1970}. First report for Alberta. 
Matl'rhd uamlrmt: CANA DA : Albert•: Elk Island Nauoral £'a1k: l'opuiUJ 1rr.mul01des II (UAMH 
9370), Pif:N glau~a i .IV: Slave I.Ake: IS· year po~t·han·es1 Slle, Pnpulu.11remuloMes 11. USA: Bcnj1m1n 
RSA 1683 (UAMH 3034). COSTA RICA: LA Sel11a, llcrcc.hl Prov.: ex rooh o( epiphytiC orchid 
Plttuothnflis sp .. Richardson 1991 (UAMI-17194), 

Chat lomium glohosum Kunze: Fries, 1829, Syst. Mycol. 3: 226. 
(Chaetomiaceae. Sordarialcs) 

Peri thecia with wavy lateral hairs and undulate to loosely coikd tenninal hairs: 
ascospores limonifonn. 8.5· 11.0 x 7.0-9.0 ~m. Our isolates arc probably var. 
ochr(lceoidts Dreyfuss. because of the small ascospores and olive-green ascomata, but 
the delimitation among the five described varieties is not sharp (Dreyfuss 1976). C. 
globosum is common worldwi de on most cellulosic substr.ua, includtng forest soil and 
Ii iier (Hayes 1965), and wood (Mangcnot 1952). Ascospores can ~urvi ve drying for 
more than ten years (Page 195 1). Reported from Alberta (Abbott et al. 1995; Sigler e t 
ol. 1996) 
Material rxamlned: CANADA: Alberta : Manana Lake: Popwlu10 rremufoideJ 1: Grimshaw: indoor air 
from Apis mtllifera (honeybee) O\"Crwtntcnng factlity. Abbon 1994 (UAMII 7773); DC\'Ot'l!3n 8otJmc 
Garden nur De11on: unv:u m buttcrny chrys.tlis incub3uon chamber, Abbot! 1993 (UAMH 7407); 
Edmonton: indooc •ir, S1glcr 1989 (UA.\111 7142). 

Chaetomium homopilotum Omrik , 1953. Mycologia 47: 749. 
(Chaetomiacene. Sordariales) 

Perithecta elongate (subcylindnc to ampullifonn) wtth l:u cral and terminal, straight . 
unbranched hairs: ascosporcs limoniform with strongly apiculate apices. bi laterally 
flat tened, 8.5-10 X 4.5 ).lm: Hotryotric/mm s late present. rirst repon fntm Canada. 
Maltrla\ Ull miOfi'l : CANA DA: Albtrta : Elk lsl:lnd National Park: !•opt~IUJ tro•mulnides II (UAMI-1 
945]). COSTA RICA: llcrtdla: La Sd11a. tOOlS of epiphytic orch1d (/)n'(lddfu pusio/o) Richards('m 
1991 (UAMH 7 196). 
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Cltat tomium piluliferum Daniels, 1961, Trans. Brit. Myco l. Soc. 44: 84. 
(Chactomiaceac. Sordariales) 

Perithecia with uncinate hairs; ascospores e ll ipsoid. 13- 16 x. 7-8 J,L m: Botryoiriclwm 
state of large. globose. hya line conidia from a hyaline, racemosely-branchcd 
conidiophore. ASI.:omata typicall y steri le. but two isolates examined from Alberta 
(U AMH 1086. 1387) fonn ferti le ascomata in cull ure. C. muromm and C. piluliferoides 
arc similar. but have narrower ascosporcs (Domsch et al. 1980). Chaetomi11m 
pifulifenun is often found on dung, but also in soi l and, Jess commonly, on wood. 
Cell ulolytic {Dan1t!ls 196 1), chitinolytic (Okafor 1967). and ligninolytic (Haider and 
Domsch 1969). Reported from Alberta by Siglcrctal. (1996). 
Material eumined : C ANADA: Altlt'rta: Elk Island National Parle.: Pit:~a glaucn II , V, Populus 
lrt'mulnidu II (UAMJJ937 1); Mari:u\8. Ulc.e: Pit:eo glauca ll: Grimshaw: tndoor air rrom honeybee (Apis 
mdlifera} overwintenng fodhty. Abbott 1994 (UAMH 7718): Edmonton: lungs ex Rkhards<ln 's ground 
squinel (Spermoplrilt~< richard.ronit), Carmtchael 1962 (UAMH 1387); spleen Ctf rodent. C2rmichael 
1960(UAMH 1086): \'Oyote (CnniJ latraiiS) dung, Currah (UAMII 5589). 

Coniochaeta ellipsoid~a Udagawa. 1967, Trans. Mycol. Soc. Japan 8: 5 1. 
(Coniochactaceae. Sordarin les) 

Peri thecia sparsel y setose: ascospores asymmetrical. 20-25 x 10- 11.5 ~m. A single 
strain of thi s spectcs produced con nuent ascomata on the pri mary isolation plate, but 
subsequent subcu ltures were not viable. Previously reported from soil in Japan and 
Spai n (Udagawa <~nd Takada 1967: Chcca ct al. 1988). First record for North America 
and from wood. 
M11tr.ria l uamiMd: CANADA : Alberta: Slave Lake: JO-year post-lire site Picen s lauca Ill (UAMH 
?502}. 

Coniochaeta ligniaria (Greville) Masscc. 1887, Grevillea 16: 37. 
(Coniochactaceae. Sordariales) 

Perithecia sctosc. black: ascospores discoidal , with longitudinal genn s lit , 11 - 13 x 8.5-
9.5 ~m; Let:ytlwpltora anamo rph. Reponed from wood of Alnus, Fagus, Pinus, 
Quercus. Ulex. and Ulttms. incl uding some from western Canada (Elli s and Elli s 1985; 
Gi nns 1986). 
Ma tt rlal tnmi~: CANADA : Albtrta: Rocky-Clearwater Forest: rotted Populus wood, S1gler 1986 
(UAMH SS33J. 

Co11iuchaeta ma/(tCOlricha (Auserwald) Traverso. 1907, f-lora lta lica Cryptogama 1: 
473 . 
(Coniochactaceae. Sordarialcs) 

Pcri thecia setose, black: ascospores asymmetrical. broadly ellipsoid in face view. 10-
12.5 x 5.5-7 ~m: Lecytlwplw ra anamorph. Pen ile ascomma abundam on ce llophane 
membrane (Canni~.:hae l 1963). Previous reports onl y from conifer wood (Mahoney and 
LaFavre 198 1; Rogers and Grand 197 1). including PimH in Ontario (Gi nn s 1986). First 
report on poplar: first repons for Albcn a. 
M att r ial ~xamined: CANADA : Albt rta : Mariana Uake: Picea glauco II (UAMH 9375): Ellc. Island 
Nation31 Park: Popul11 f trtma/oidt:r II: Slave: Lake:; Piuo glauco Ill (UAM11 9S03). 

Coniochaeta .mccardoi (Marchal) Cai n. 1968. Bibl. M ycol. 9: 65. 
(Coniochactaccac. Sordariales) 

Perithecia densel y setose. black: ascospores narrowly ellipsoid, 13- 17 x 6 -8 ~m. 
T ypica ll y dung or soil inhabiting (Mahoney and LaFavrc 198 1), known pre.,.iously in 
the boreal forest from rabbit dung in Saskatchewan (Cain 1934) and from caribou dung 
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10 arctic Alaska (Kobaya.si et a l. L969). Fi rst report from wood and first report for 
Alberta. 
Material uamlned: CANA DA : Altw:na: Elk Island National Park: P1u{) 1lauco IV, V: Manana L.akc: 
Populus tremulo•'du Ill (UAMH 9504. 9505). 

Coniocha~ta sp. 
(Coniochaetaceae, Sordariales) 

Perithecia pyriform to ovoid, black, moderote ly setose: asci cylindric with 8 uniscriatc 
ascospores: ascospores black, smooth , with longitudinaJ genn slit, lacking gelatinous 
sheath , 11.5- J4 x 4.5 -5.5 ~m: Lecyrhophora anamorph with allamoid con idia. Overlaps 
wilh C. saccardoi, but distinguished by consistently smaller ascosporcs and darker 
colonies. Possibly a new taxon. 
Material enunlntd: C.\NAOA: Alberta: M11iana Lake: Picw glauca I (UAMB 9506). 

Cryptendoxylo hypophloio Malloch and Cain. 1970. Can. J. Bot. 48 : 1816. 
(Pseudeurotiaceae, Eurotiales) 

Ascomata black. non-ostio latc. peridium "cephalothecoid" (Malloch and Cai n 1970); 
asci evanescent , pyrifonn. short -stipitate. 8-spored: ascospores dark -brown, long­
cylindrical, 4.5-5.5 x 2-3 ~J,m; Chalara anamorph common in most isolates, rarely 
sparse. Species originall y described beneath the bark of standing, dead ("snag") 
deciduous trees (MaJ ioch and Cai n 1970). Our isolate came from an aspen snag and is 
the first record from outside Ontario. Possibly arthropod d ispersed (Malloch and Cain 
1970). 
M•u~ria l namined: CANADA: Albtr .. : Elk Isla nd N11ional ?Irk: standing (snag) Populus tumuloidu 
(UAMH 9468), Ontario: Ouawm: nails o f human male. 1995 (UM1.11 8816): e.\ human land. 1991 
(UAMH 7049). 

Emericella nidulo.ns (Eidam) Vuillcmin . 1927. Compt. Rend. Hebd. Seances Acad. 
Sci.. Paris 184: 137. 
(frichocomaceae. Eurotiales) 

C leistotheci a reddish, surrounded by a layer of yellow hulle cells: ascospores with two 
ribbed equatorial crests , or " fl anges", 4-6 x 3-4 J-Im: Aspergillus state (A nidulans 
(Eidam) Winter). conidiophores pigmented, with biscriate aspergilla :md rough-wal led, 
globose conidia. Distinguished from the si milar Emeriu lla rugulosa by smooth, convex 
ascospore walls, and rapid growt h rate (Klich and Pill I 988). E. nidulans is most 
frequently isolated from soil in wrum regions (Domsch et al. 1980 ). but reports also 
include Canada and Alberta (Bisby et aJ. 1935; Sigler et al. 1996). Cellulolytic (Marsh 
e t al. 1949: Reese and Downing 195 1: Reese and Levinson 1952) and possibly 
ligninolytic (Bull and Carter 1973). First report from wood. 
Material examined: CANADA: Alberta: Elk Island National Park: Piun glauc11 IV; Wagner Natural 
Asea near Spruce Grove: Populus b<Jfsamiftra II , AbtK.m 1996 (UAMH 937:\), rutted wood of willow 
(Solix discolor), Abbou 1996 (SA·M280): Grimshaw: indoor ai r from Apis md/ifua (honeybee) 
overwintcnng facili ty. Abboll 1994 (UAMH 7677). 

Eremomyus bilatuaJU Malloch and Cain . 197 1, Can . J. Bot. 49: 849·850. 
(Eremomycetaceae. Dothideales) 

Cleistothecia globose, black; ascospores hyaJine, plano-convex, 3.5-5.5 x 2-3.5 J-Im ; 
anamorph lacking. Alt hough ascomata and ascospores are remtmscent of 
Microascaceae. this species is readily distinguished by cleistothecia that split at maturity 
to release a hyaline spore mass, and b)' the pseudoparenchymatous ascoma initials . 
Found previously on herbivore dung in North America and Africa (Malloch and Cain 
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J97Ja: Malloch and Sigler 1988). Our isolates are the most northerl y collections known 
and the first report for Alberta and from wood. 
M.atrrial utmlntd: CANADA : Albf'rta: Elk Island National Parle Popuf14S lrrmwfmdrs , 111 (UAMII 
8972. 8973). USA: Calirom ia: Cry11111 Spnna Reservoir. San Mateo CCI.: pxk rat dung. Malklch 1969 
(paratypc:l(UA.\111 55 16) 

t::upenicillium /apidosum Scot! and Stolk. 1967. Amonie Leeuwenhoek J. Microbiol. 
33: 298. 
(Trichocomaceae. Eurotiales) 

Clcistothecia with large refractive pcridial cells: ascosporcs ec hinate. with 2 prominent. 
thin . equatorial crests: 6-6.5 x 44.5 J.LID: Penicillium anamorph. Uncommon. but 
primarily from soil. First report for Alberta and from wood. 
MattNI uamlocd: CANADA: Albtrta: Red E.anh: Populus trrmufo1dts Ill , P1cea 1/auca Ill; Marian. 
Lake: Piua t lauca V, Populus trtmulo1dtJ Ill (UAMH 9493). 

Eurotium chti'Oiieri Mangin. 1901. Ann . Sci . Nal. Bolan., Ser. 9. 10: 361. 
(Trichocom:tceae, Euro~ia les) 

Cleistothecm bright yellow, subglobose: ascospores smooth, with 2 distincl equatorial 
flanges. mostly 4.5 )J.ffi diameter. anamorph in the Aspergillus glaucus group. 
Xerophilic. previously reported mainly as an airborne contaminant from Alberta (Sigler 
ct al. 1996). First report from wood. 
Matubl ~umJncd: CANADA: Albuta: MariaNI L..nc: PiC"~a glauC"u V; Ft~rview: indoor air from 
Apu mellrftro (honeybee) o,·crwintf:ring facility, Abbou 1994 (UAMH 7682). USA : ex coffee beans. 
Thorn 1916 (aulhentic :.uain or Eurowun cMYafitn') (UAMH 6583). 

Gtlasinospora endodonta (Malloch and Cain) von Arx . 1973. Kon. Ned . Akad . van 
Wctcn . Amsterdam Ser. C 76: 290. 
(Sordariaceae, Sordarialcs) 

Pcrithec1a pyrifonn. ascospores broadly ellipsoid. black, surface with small, conical 
pits, 18.5-22 x 14.5- 17 )J.ffi. Reponed from soi l in Austraha (Malloch and Cai n 197 1 bas 
Anixiella e11dodonta). First report for Nonh America and from wood. 
Matuial uamlMd : CANADA: Alberta: Sla,·e Lake: IS-year post-fire 1rte Ptcto glall('o Ill (UAMH 
9501). 

Gelasinospora n tispora Cain , 1950. Can. J. Res. 28: 573. 
(Sordariaceae, Sordariales) 

Perithecia pynform. black; asci 8-spored; ascosporcs, ellipsoid to broadly ellipsoid. 
with large. angu lar pits. 28-32 x 14-16 ~rn . Known from soil , Ii iier. seeds. apple twigs 
and Nothofagus wood {Cain 1950; Domsch et al. 1980). Our single collection matches 
the ex-type cu lture (UAMH 484). and is the first report from Alberta. 
Matuiwl tumlMd: CANADA: Albtna: Sl1ve Lake: Picto Klauca V (UAMH 9495). 
NETH F.RI..A~OS: st:tds o f Btto vulxaris, '23 Dec J9SS (eHype of GtlasinosporD wisporo) (UAMH 
484). 

Gelasinospora tetraspuma Dowding, 1933, Can. J. Res. 9: 294. 
(Sordari aceae, Sordariales) 

Penthccia pyrifonn. black: asci 4-spored; ascospores ellipso1d , surface fine ly pi tted , 23-
27 "' 13-16 ~m . Common (rom herbivore dung. especially in Nonh America (Cain 
1950: Kobyasi et al. 1969}. Homothullic or secondarily homothallic (Sanni 1982). A 
first report from Alberta. but common from wood, especially bum sites in this siUdy. 
Al so reponed from Vaccinium in Quebec (Ginns 1986). Ascospores may genninate 
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only after heating (Cain 1950). First report from wood. 
Mal~rl111 l u a mlnt'd : CANADA: Albtrta : Mariana LaJ.:e: Pictu 1/uuco 1-V, P01mtus trtm~<foidts J. Ill , 
burned rotted (stage IV) wood o( j~tek pi~ (l'inus bonbiona) m 1-year-old Ore Site, Abbott 1996 
(UAMII 9372); Elk Island National Park: P1c('a glauco IV, V, O ntario: MU$l(oka D•slricl: coniferous 
duff'" m1xed forest . Khan 1990 (UA.\11 17729): from Cain to Keeping 1955 (authentic material) (UAMH 
480) 

Gymnoascus reersii Baranetzky, 1872. Boranische Ze1 tu ng 30: 158. 
(Gymnoascaceae. Onygcnales) 

C leistothccia small , deep orange 10 dull rust, pcridium of interwoven. modified hyphae 
with numerous bi furcate and trifurcate appendages; ascospores obla te, red-brown. 
smooth. 3.0-4.0 x 1.5-2.5 J.lm. G. russii is common from sui! {Wicklow and 
Winingham 1974) und dung o r herbivores (Currah 1985) and cam tvores (Sigler and 
Flis. 1998). Nei ther keratinolytic nor cel lulolytic. Fi rst report from wood . 
Material e;~~ammed : CANADA: Alberta: Elk Island National Park: Pit:mllauco IV (UA.\ttH 8:53 1). V; 
lost River Canyon: coyote (Canis tamms) dung. Si&ler 1983 (UAMB 4809); Red lker: leg scrapings ck 
human fema le, Brown 191S I (UAMU 44 16). USA : California : Cool1nila. Fresoo Co.: soil, On (UAMH 
31.S8). 

Gymnoascus uncinaJus Eidam, 1880, Cohn Bei tr. Bioi. Pfl . 3:292. 
(Gymnoascaceae, Onyge nalcs} 

C leistothecia ye llow-brown when mature. with long, uncinate peridial appendages; 
ascospores oblate, scanered pits barely visible unde r o il i mme~ion. 4 .5-5.5 x 1.5-3 JJ.m : 
:mamorph resembles Chrysosporiwn merdarium, with large yellow. aspcru late conidia. 
G. tmcinatus previous ly known only from dung (Samson 1972). Weakly cellulolytic, 
reports of kerotinolytic abi lity (Currnh 1985: von Arx 1987) not l!Orroboratcd here. 
Previously repotted from rotti ng wood in Al bc.tta (Lum ley and Cum h 1995). 
Matu ial exa.miMd: CANADA: Albtrta : Elk Island Natk>n:ll Pat t. : P1ua glaul'D II. IV. V (UAMII 
8530. 942 t ). USA: Ca lirom la: dung. IJCnJimin (cll · lypc of CymiiOOK'UJ undMIUJ I (UAMH 3913), 

Gymnostellatosporafrigida Uchiyama, Kamiya. and Udagawa, 1995 . Mycoscience 36 : 
214. 
(Myxotrichaceae, Onygenales) 

Clcistothecia or.ange·brown, peridium of thi n-walled , little-diffcrcnuatcd h yphae: 
ascosporcs with coarse. longitudinal ridges. some of which appear sigm01d under oil 
immersion. 4·S x 34 J.lffi . T ype based on one isolate fro m rorcst soil in Japan 
(Uchiyama et a t. 1995b). Differe nt iated from PseiUiogymnoascus japo11icu;r, which has 
ascosporcs wi th a more distinct sigmoid crest. and by the olivc·grcc.:n ascomat a in P. 
japonicu.s. First report for North America and the first from wood. 
l'o la terlal eumintd: CANADA : A.lberta: Mui.:uu Late : Piua &lauca V (UA/.111 9239). 2-year posl· 
fire site. Piun &lauC'o V (UAM U 9240). 

Kern.W rt!lardata Udagawa and M uroi. 198 1. T r:.ms . Mycol. Soc . Japan 22: 18. 
(Microascaceac. Microascales) 

Cleistothecia black, globose; asci evanescent: ascospores elli psoid. light red-brown. 
with a si ngle germ pore, 6-8 x 4.5-S.S ).lm: Scop11lariopsis anamorph. Isolates from well 
rotted spnscc wood were morphologicall y consistent with three other isolates from 
Albctta collected on decomposmg leaves and dung. Many produced cleistothecia only 
on natu rol substrata and pnmary isolation plates, but also produced comdta sparsely in 
pure culture . Ascospore s ize varies more than described for the type specimen. both 
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within and among collections. Previous ly known onl y from the type from soil in Japan 
(Udagawa and Muroi 198 1 ). First report for Nonh America and from wood. 
Material uamlMd: CANADA : Alberta: Slave Lake: Piceo glauco Ill, 30 year post-lire site (UAMII 
9500): Elk Island Nariom1l Park: Pia11 glauco IV, V ( UAM U 9420. 9454). le.1f liuer under Cary/us 
cQmula and Pcpulus trtmuloidn. Abbott 1997 (UAMH 94SS); Devonian Botanic G.uden near Devon: 
Jco~.;es of aspen (Populus trtmuloideJ) on l:awn with snow mold. Abbott 1997 (UAMH 9026): south of 
Wuc: dung of skunk (Mephitis mf"phitu) o n ground in farm yard, Abboct 1997 (UAM I-1 9027). JAPAN: 
Ni~inasuoo.machi, NllSu-gun, Tochigi: nee ( Orr..t~ satim) field soil. Muroi 1978 (ex- type of Kunia 
wardma)(UAMI I 91J4). 

Uptosphatrulina argentinensis (Spegauini) Gmham and Luurell , 196 1. Phytopathol. 
51: 687. 
(Pieospora~:eae. Doth ideales} 

Pscudothcci a black; ascosporcs muri form. typically with 5 longitudi nal and 3 tran sverse 
septa. 34 x 12.5 ~m. Known mainl y as a leaf saprophyte. First report from rolling wood. 
Our isolates are the onl y reports fo r Canada, and arc the most northerl y collections 
known. 
~btt.rl.al t.:n mincd : CANADA : Albtrta: Elk Island N:uion21 P3Ik: Pica~ glauco IV (UAMJI 9507): 
Edmonton: soil under conifuous tuc, Carmtchael 1962 (UAMH 1333). 

Microascus albonigrescens (Sopp) Curt i. 193 1. Boll . Staz. Patol. Veg. Roma I I: 60. 
(Microascaceae. Mic roascales) 

Ascocarps black., papillate to short-necked . ostio late: asci evanescent : ascospores 
allantoid-reniform (concavo-convex), 4 .5-5 x 3-3.5 IJ.m, o mnge in mass. cirrhi 
especial ly well deve loped as medium dehydrates: Scopulariopsis anamo rph , conidi a 
narrowly ellipsoid or narrow ovoidal. wilh a truncate base . white in mass. abundant in 
some isolates. Originally described from Scandinavia (Sopp 1912). and reported from 
North America by Barron et al. (196 la). lt has also been isolated from wood in Sweden 
(CBS catalogue) and li ner in Japan (UAMH 885 I). The most frequentl y isolated 
ascomycete during this study. Abundant in well -decayed coni fe r wood. First repons 
from Canada. Unl ike other species of Micr()(l.SCul', which are common on dung and in 
soil, this species is found primarily o n wood and li tter. 
Material uamlMd: CANADA: Alberlit: F. lk lsl:and National Parle: Piceu glo11c0 II , IV, V {UAMll 
8487,8490, 9 148), p,.prd11.1 tremuloide:s IU; Slave Lake: IS·ycar post- fire site: Pupulu:s tremufoidt:s Ill 
(UAM H 9529); NOJth Buck Lake near Lac La Bichc: debris o f red squirrel (Tomlo:sciurns lludsonkus) 
midden uodet jack pme (Pinus bon.lsimm), Abbot! 1996 (UAMH 8753). USA: M assachusetts: R. 
Thauer. Harv.ud Unh·ersity(UAMH 9322). J APAN : Iiiier. K, Tubaki 1968 (UAM H 8851). 

MicroascliS brevicaulis S.P. Abbou. 1998. Mycologia 90:298. 
(Microasc:.ceae. Microascales) 

Perithc<:ia subglohosc. papillate. black: asci evanescent . ascospores broadl y reniform. 5· 
6" 3.5-4.5 JJ.m ; Sc:opultuiopsis bre,•icaulis anamorph (Abbou ct al. 1998). All fert ile 
isolates described have come from Alberta. A si ngle :tscocarpic isolate came fro m well 
decayed spruce wood, but man y anamorphic strains from rotted whi le spruce wood 
(UAMH 9 145), burned wood of Picea mariana (UAMH 8628). aspen twigs (UAM H 
9253), soil. liner. and dung in the boreal forest (e.g., UA MH 8746-875 I) were 
collected . 
Maltrhtl ex.a minfll: CANA DA : Albt-rla: Elk Island National Park: Pic-ta glnuco V (UAM H 9387): 
Scandia: indoor :m from ApU nudlifuo (honeybee) overwintering facilit y. Abbott 1994 (holotype: o f 
Mlcroa.SCIIS br~vicouflf) (UAMH 1770): C31gary: indoor air of basement o f home, Abbon 1995 (UAMI I 
7880): Edmonton: st raw e~ birdhouse roosts, Carmic h~~e:l 196t {UAMH 1197); Barrllt:.d: outside ai r u 
RCS strtp , Abbott 1996 (UAJv111 8627): Lcthbndgt: dead house:Oy larva, Bell CUAMH 37531. 
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Microascus cint rt us (Emile- Wc:ii and Gaudin) Curzi. 193 1, Boll . Staz. Patol. Veg. 
Roma II : 60. 
(Microascaceae. Mjcroascales) 

Pcrithecia papill:ue to short-necked; asci evanescent ascospores narrowly renifonn, 
typically 5.5 x 3 )lm, orange in mass, fanning a long cirrhus at maturity; dematiaceous 
Scopuloriopsis anamorph. Widespread and common •n soil and nn dung, and from 
clinica l sources (Barron et al. 196 1a; Morton and Smllh 1963}. Fil"$1 report s for Canada 
and the fi rst from wood. 
rt.bterial eumiM'd: CANADA: Alberta : Muske& Road SW of Boyle: wood from dud branches of 
SD/ix dUcolor II, Abbou 1996 (UAMH 9486): Maqua Lake near Fon McMurray dung of g.musc under 
bl:u:k spruce (Pic~ll mariana), Abbot! 1996 (UAMH 9366); Edmonton: 1oe nail. 199) CUN-1H 8681), 
USA: Califomia: tuns of man. Orr (UAMII9J90). England: iOII, Mendy 19S8 ( IJM tll 8889) 

Microascus longirostris Zukal. 1885. Verh. Zooi.- Bot. Ges. Wien 35: 339. 
(Mjcroascaceae. Microascales) 

Perithecin blac k, neck long: asci evanescent ; ascospores renironn. 3-4 x 2 . ~ •lm, orange 
in mass and ronning a cirrhus. The type and most commonly repon ed species or 
Microascus. Onginally rrom du ng and wood in conmct wi th dung (Barron et al. 1961a), 
it has been isolated rrom seeds, pl ant remains. and a wasp nest (Barron et al. 196 Ja: 
Monon and Smith 1963). A single isolate made from wood in this study. 
Mat~ria! uemlncd: CANA DA : Allxrt.e: Elk Island National Park: Pi~~" 1/auca V, Populus 
lwnuloidu Ill (UAMH 91S I); Sla\'e Like: dung ofco~e (CaniJ lmratu) , Sigk1 1983 (UAMH 4833); 
nonh of Ue 1..1 Biche: lung of northern fl yi ng squirrel {Gia11~0mys sabrinn ), l'~tony1 1997 <UAMH 
9042). Suketc:htwan: Prince Alben: indoor air of mi ll woochoom, Abbou 199S (UAMU 83S4). USA : 
t.hlnt: Kittery Point: wasp~. Harvard Univeuity (UAMII 9329) 

Microascus manginii {LoubiCre) Curti, 1931. Boll. Staz. Patol. Veg. Roma II : 60. 
(Microascaceac, Mkroascalcs) 

Perithcc ia black. papillate: asci evanescent; ascosporcs broadly remronn . 4·6 :< 5 J.lffi , 

orange in mass; Scopulariopsis ca11dida anamorph is oflcn the onl y s tate present 
Pcrithecia in some isolates (e.g .. UAMH 9174) steri le, a rcature common in isolates of 
S. candida {Abbott ct al. 1998). Feni le isolates not previously reponed from wood. 
al tho ugh Scopulariopsis candida was isolated from a wooden cheese barrel (Monon 
and Smith 1963). 
Met~rilll exemlnrd: CANA DA : Albe-rta : Elk Island N;tional Pvk: PicM gla11ro II (UAMH 9147. 
9174), IV; Red Deer: oulside ai r, Abbott 1995 {UAMH 7921). USA: Arhone: dung, Orr 1958 (UAMH 
8971). FRANCE: Mangm. (e.l. · lypc o f MictoaJcus manginu') (UAMH 9135). UK: buckwhu.l chaff, 
Donnelly 1974 (UI\1'.1H 8797), 

Microascus cf. nidicolil Massec and Sal mon. 1901. Ann. Bot. 15: 313-357. 
(Microascaceae, Microascales) 

Perithecia black. pap1\late: asci evanescent: ascospores narrow falcatc · reni fonn. 7-8 x 2 
~tm . cirrhi inconspicuous o r absent; Scoplliariopsis onumorph. Ascospores consistent 
with the extralimital specimens. but coloni al morphology and the Scupulariopsis 
anamorph arc umque. Few rcpons since the origiMI collection on dung (Massee and 
Salmon 190 1). Barron et al. (196 1a). Monon and Smith ( 1963), and von Arx. ct al. 
(1988) base their descriptions on material from dcsen regions or the USA (UAMH 
8979. 8980). Only a few o r our isolates prodllce fenile ascocarps (e.g .. UA MH 9 169), 
but several others produce s teri le sclerotium-like structu re.~ (e.g .. UAMH 9168) (sec 
notes under Micma.fcus man~:inii)( Abbott et al . 1998). 
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Mat~rial tumlncd : CANADA: Alberta : Elk Island National Park: Pr~~a &lauca Ll IUAMJI 9 167, 
91b8). Populus tr~nruloidts Ill IUAMII 9169). USA: Utah: kangaroo rat (Di'podomys m~mam1), 
Emmons Oct 1956 (UAMH 8979), sort. Emmons Oct 1956 (UAM118980). 

Microascus ~·ingularis (Saccardo) Malloch and Cain. 197 1, Can. J. Bo1. 49: 859. 
(Microascaceae, Microoscales) 

Pcri thccia black, o rten covered wi1h Ocxuous hai rs. short-necked; asc i evanescent; 
ascospores broadly rcnifonn 10 hean -shaped, 3-4.5 x 2-3 !Jnl. omngc in mass: anamorph 
Wardomycopsis. conidi:t dark brown, elli psoid, Lruncatc :u base. with ge rm slit, 
conidiophores compact and br3nched. The conidi al slate is the most prominena reatun: 
in some isolates. but sparsely produced in others. Ascomata mature slowl y (8 weeks to 
6 months) and are sparse in most isolates. Widely distributed. but infrequern. First 
repons for Canada. 
Malfrial n:amlntd: CANA DA : Alberta: Elk bland National Park: PicM 1laum II (UAMH 8618. 
91.52), Populus tr~muloilks lll (UAMH 917.5). USA: Mas:sK.hu.sdts: Cambndge: barrel bollom. Thaxter 
1904 (UAMH 2637). JAPAN: Tokyo: laboni!Ofycontaminant. Udagawa 1962 (UM1H 9330). 

Myxolriclrum arelicum Udagawa. Uchiyama and Kamiya, 1994, Mycotaxon 52: 197· 
205. 
(Myxotrichaceae. Onygenalcs) 

Clcistothecia black with shon , curved appendages; ascospores fusiform, with 
longitudinal ndges. 4--6 x 1.5-2.0 ~m; Oidiodtmdron anamorph. some parts of 
conidiophores gentculate. givi ng rise to short, fertile branches which develop into 
comdia that appear blastic, otherwi se resembling Oidiodendron gri.seum. The peridial 
cells resemble Myxntricl1um bicolor. This is the second report of this species , and the 
first repon for Canada and from wood. 
~bltria l nam1ntd: CANADA: Albtrta: Mariana Lake: Picca IIDuca Ill (UAMII 9243). 2-year post· 
fire Site, Piceo 1/auco Ill (UAMU 9244); Slave Lake: 29-year post-fire si te, Pic~a glauco V (UAMH 
9337). USA: Alaska>: Willow north o f Wasilla: fOfeSI soil. Udagowa 1992 (u -type of Myx01rlchum 
arcttcum) (UAMH 7565). 

Myxotrichum concellntum Phillips, 1884, Grev1llea 13: 5 1. 
(Myxouichaccae. Onygenales) 

Cleistothecia black, confluent in a de nse mat , appendages long and spine-like: 
ascospores fus ifonn . smooth. 3-4 x 1-2 ~m; anamorph reponed as an Oidiodtmdron­
state (Orr and Kuehn 1964a). our isolate Geomyces-like. Ascomata larger than type 
(200·500 ~m vs. 100-250 ~m), and appendages longer ( 100-500 ~m vs. 50-300 ~m). M. 
cancellatum has been found on dead Fraxinu.s branches. frozen blueberry pastries. a 

pineapple pericarp stored at 5°C, and soi l (Orr and Kuehn 1964). The ri rst isolation in 
Canada , and the fi rst from wood. Enzymatic abilities unknown: our cell ulose assay was 
negattve. 
Mate:riaJ uamiMd : CANADA: Brltlsh Columbja: near Mounr Robson: v.1:ll -roetcd conifet wood 
under OfChid (Calyps" bulbosa), Lumley 1996 (UAMH 8727). USA: Ntw Jersey: Camden: frozen 
blutbl:rry putty. Kuehn 1961 (UAMH 191 1). JAPAN: Tokyo: 5011, Ud,pwa 1959(UAMH 1996). 

Myxotn'chum ochractum Berkeley and Broome, 1875, An n. Nat. Hi st. IV. 15:37. 
(Myxotrichace<Je, Onygenales) 

Cleistothecia black . interspersed among bright yellow myceli um. peridial appendages 
long (up to I SO ~m) and straight, with renexed brnnching in the lower half: ascospores 
fusifonn. w1th longitud inal ridges, 3.5-5 x 1.5-3 ~m; Malbranchea-ii ke anamorph. 
Differed in several respects from the type: appendages occum ng at one level (vs. two, 
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Apinis 1964: Currah 1985) and pale yellow centrum (vs . bri ght omngc-ye llow. Apini s 
1964). M. ochracetmr has been isolated from wood shavings. twine and straw (Orr ct al. 
1963}, rotten wood. bark. and cardboard (Currah 1985). Myxouiclmm ochraceum var. 
frigidum . from fores t soli in Japan , grows better at I SOC (Uchiyama ct al. 1995a). 
Motcori•l examintd: CANA DA : Albtrta: Elk Island Nallot131 Park: Pupr•lus /r('mulmdl!s II (UAfo.UI 
8532). ENGlAND: rotten cardboard (UAMH 1904). 

Ophiostoma piliferum (Fncs) H. and P. Sydow, 19 19. Ann. Mycol. 17:43. 
(Ophiostomatnceae, Ophiostomatales) 

Pcrithecia black. long-necked. ostio late: asci evanescent; ascospores hyaline, allantoid 
to falcate (concavo-convex), 3-4.5 x 1.5·2 ~m; Sporothrix anamorph (see Benade et at. 
1998). Wi dely distributed in Nor1 h America: includi ng from aspen wood in Albcr1a and 
British Col umbia (UA MH 7233. 7459) and white spruce in Manitoba (Oichowccki and 
Reid 1974). Frequent on Pinus. but also on Abies. Betula. Picea. Populus, Qut!rCifS, 
TlwjtJ , Uquidambar and 1'/atanus (Oichowecki and Reid 1974: Ginns 1986: Griffin 
1%8; Upadhyay 198 1, as Cemtocysris pilifera). 
Materbl txamined: CANA DA: Albe-rta : Ma.mna Lake:: Pic~Q glm4t:o II (UAMH 9374): Whilccwrt: 
Populus tumuloid~s wood, Crane 1989 (UM.ill 7233). Brltbh Columbia: r'Ort Nelson: Pop11/~a 
urm11loidrs wood. Hu1ch1son 1991 (UAMH 74!i9). 

Ophiostoma slenouras (Robak) C. Moreau, 1952. Rev. Mycol. (Paris) Suppl. Colon. 
17: 22. 
(Ophiostomataccae, Ophiostomatales) 

Peri thccia black, long-necked. ostiolar hai rs pointed and divergenr: :ISCospores hyaline, 
reniform or orange-section shaped, concavo-convcx . 2-4 x 1-1.5 ._.,m. forming a droplet 
at ostiole: Sporo1hrix anamorph (see Upadhyay 198 1). Perithccia ahundantly produced 
on OAT. Widel y dis tributed in orth America, reponed from Pinus and Picea in 
Ontario (Ginns 1986 as Ceratocys1is ste11oceras) and from air in Albena (Sigler et al. 
1996). 
Matt.rial eumJntd: CANA DA: Al~rta: Elk Island National Park: Pkt'll g/QuC't' I (UAMU 9!i30): St. 
Uaa. 1ndoor air ofhoneybee(Apu n~l/ifua) ovuwintering facility, Abbon 1995 CUMIII 79.53). British 
Columbia: t ynn Creek Road: balk of Pinus C'Ofllona anscked by OtndrQC'tomH bcelk.s, Siglt'.l' 1982 
(UAMH 4590). 

Ophiosloma sp. 
(Ophiostornacaceae, Ophiostomatalc:s) 

Pcrithccia black. long-necked, osciolar hairs pointed and divergent: ascospores e lli psoid . 
2 x 1.5 ~m. forming a clear droplet ac the osti ole; syna namorphs Sporotllrix, conidia 
3.54 x I .5 J..lm, consistent in all collections. and Uptographiwn, comdiophores 45-65 x 
3 J..lm, conidia 3 x 1.5 ._.,m . S low growing. ferti le pcrithecia forming on primary isolation 
plates after I year, but not in axenic culture. Ttus was the most abundant Ophiostomtl 
species and was found exclusively on intermediate to late stage decay spruce logs in 
undi sturbed si tes. 
Mattrlal t-xa mh~: CANADA : Albtrta: Elk lsl1nd National Park: l'icro 1/Qur:a Ill. V (UA.MH 9530: 
Mariana Lake . PiC'~oglaur.a II , Il l. IV. 

Petrie/la sort/ida (Zukal) Barron and Gi lman, 196 1. Can. J. Bot 39: 839. 
(Microascaeeae, Microascales) 

Pcrithecia black, subglobose with distinct neck: asci evanescent: ascospores red-brown. 
asymmetrically ellipsoid to fusoid (plano-convex), smooth. 9- 10 x 5 Jtrn: synana:morphs 
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GrafJhium and Scetlo,.;porium. Known from soil, plant debri s. and dung (Barron et al 
1961b). First report for Alberta. 
Material e-xamined: CANADA : AH»erta: Wi1..1rd Lake nar Calmar: wood of Popu/11~ II. Abb<nt 1997 
WAt-111}. Nova ScoiJa : Kc:otv1llc: twig.-; of apple (Malus sp.) wood. Gourley (UAMH 8695), Ontar'o: 
Algonquin Provincial P.uk: porcupine: ( l:."rythi:.tm dorJDfllm) dung, Scon 1991 (UAMH 7493). ITALY: 
dry b1:anch of peat (Py•us comnruni.I), Cunr (ex -type of Pdnd/o osymmttriCII){UAMH 3983); Cyprus: 
bark of poplar (Popuf11.t r~igm ), Naurass (c:r.-type o f Petriello usymmttri~a var. C')'pria)(UA:.\11-1 8893). 

Podospora tetraspora (Winter) Cain, 1962, Can. J. Bot . 40: 460. 
(Sordariaccac, Sordari ales) 

Pcrithecia with small tufls of agglulinated hairs: asci 4-sporcd; ascosporcs black, 
e ll ipsoid. with cyli ndrical aptcal appendage, approximately 10 J.lffi long. T ypica ll y 
found on dung (M1rza and Cain 1969), not previously reponed from rolling wood. 
Widespread, known from Ontario and Quebec (M irza and Cain 1969) and Alaska 
(Kobayasi et al. 1969). First repon for Alberta. 
Mattrlal txamintd: CANADA : Alberta: Calling l.ake: Populus trt'muloid.-s I IUAMII 9-196}, 15-year 
posl·h3.r\'e$1Si!c . 

Pseudogymnoascus alpin us MUller and von Arx. 1982, Sydowia 35: 135. 
(Myxotricha~.:cac . Onygcnalcs) 

C leistothecia often confluen t, white or bri ght yellow. without d isti nct peridial hyphae; 
ascosporcs fusoid, wi th a longitudinal ridge or ridges. 3-5 x 3-4 J.lm. Previous ly known 
only from tht: type , from the: rhizosphere of Erica caml!a (MUller and von An 1982). 
Our isolates differ from the type in havi ng large , yellow ascomata, while those of the 
type are small and white or brownish. First report for North America and from wood . 
Material rnmintd: CANADA : Albrrta: Mariana Lake: Picco stauca Ill (UAMH 9242). V (UAMH 
9241). SWITZER LAND: GraubUnden: rhi:rosphete of £rica carnt'a, MUller 1978 (UAMH 9430) (CX· 
typc:urP. olpinr•s). 

Pseudogymnooscus sp. 
(Myxotrichaccae, Onygcnales) 

Cleistothec ia yellow when young, o live-green when mature. with thin -walled. 
aspcrulate. c lavate ;~ppcndages : ascospores fusoid, wilh a longi tudinal. s igmoid crest. 4-
5 x 3-4 J.lm: Ovudendum-like anamorph resembles the Geomyces anamorph of 
Pset~tlogymmms,·us roseus and the anhroconidial anamorph of Pseudogynmoascus 
dendroideus Locqui n-Linard. Probably a new species. Weakly cellu lolytic . 
Material txam1ned: CANADA : Albtrb: Mariana Lake: P1ct'a gfout:o V CUAMH 9238). 25-year post­
fire site, Pit:I'U gluurtJ Ill w11h some chamng (UAM H 8899). 

Pseudogymnoasc11s rose11.f Rnillo. 1929. Zentralbl. Baktcriol . Parasitenkde lnfektionskr 
Abt. I 78:5 15. 
(Myxotricha ~.:eae , Onygenales) 

Cleistothecw red-hrown. peridium of loosely in terwoven. thick-walled hyphae. 
appendages shan (up to 20 ~m long). straight , thin-wa lled. and asperulate; ascospores 
fuso id, smooth, 3-4 .5 1t 2-2.5 J.111l: Geomyces anamorph. Geomyces state and red-brown 
ascomata set this species apan from others in the genus. Worldwide distribu tion 
(Domsch e t al. 1980). Isolated mainly from soil. including alpine and boreal forest soi l 
in Albcna (Bisscu and Parkinson 1979) , forest and grassland soi l (Morra ll and 
Vanterpool 1968: Samson 1972: Orr 1979), and wood (Currah 1985). Most frequent 
from wood in post-fire s ites. Vigorously cellulolyt ic . 
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Material uamiMd : CANADA: Alberta: Mariana We: Populus tmnuluiJ~s Ill. )().year post-fire site , 
Picea glauCIJ V (UAMII 9222): f-"951-03. F953-02, 2-ycar post-fire site Piu u g luuca V, 2-yev post-fire 
site Populus trtmuloidts Ill; Slave lAke: 15-)'eat post -fir.: site Populus trtmuloid<':s Ill ; Grcgaire 
Lake Provinci:tol P:~.rk : soil. aspen (Pcpulu:s trtntuloidtJ) foresc under alder (Aimu aispa). Abbolt 1996 
(UAMii 8835): Kammaskis: soil under Pinus cof!torto, Widckn 1967 (UAMH 2879): Cadomin: 
myconhiz.al roots of Abiu losincarpa, f-ernando (UAM H 9 16]). Saskatchewan: Grasslands Nation.tl 
Park: boctom layer of ungr:w:d grassland soil, Abbou 1996 (UAMH 8834): Monall (UAMH 3002). 
ITALY: Torino: wood of larch (IAri.t decidua), Dal Vesco {UAMH 1644). 

Rosel/inia aquilo (Fries) de Notari s. 1844. Glom. Bot. hal. I: 334. 
(Xylariaccac, Xylariales) 

Perithecia black, papillme. discrete and subglobose; ascospores inequilaternl-ellipsoid to 
bean-shaped, with germ slil and small, hyaline appendages at the apices, 17-20 x 7-8 
~m; Geniculosporiunr anamorph. Common on angiospenn wood (Ellis and Ellis 1988). 
Widely distributed (Denn is 1977; Manin 1967; Dargan and Thind 1979). First report 
for Canada. 
Material uamlned: CANADA: Albuta : Sherwood Natural Ara nu1 Shcr\lo"C)((d Park: Standing 
Populus trr:muloidu. II. Abbou 1996 (UAMH 946S); USA: Nt-w Y" rk: Ny~~ek Village. Rockland Co.: 
Manin 1963 (UAMH 1832). MEXICO: San Cristobal, Chiapes: cow dung, Mlft•n 1962 (UAMH 2 t64). 

SordariiJ jimicola (Roberge) Ccsati and De Notaris. 1863, Comm. Soc. Cri t. hal. 1: 
226. 
(Sordariaceae, Sordariales) 

Perithccia pyrifonn. black: ascospores elli psoid, smooth. black, with a narrow 
gelatinous sheath and a single promi nent germ pore. 23-25 x 11 - 15 ~m. Previously 
isolated from dung, herbaceous plants and seeds in Canada (Cain 1934: Cai n and 
Groves 1948; Ginns 1986). Our isolates are the fi rs t known from wood and the first 
reports for Alberta. 
Matt-rial uamlMd: CANADA : Albtrta: Elk Island N3tional Park : Piet:a glouca V (UAMH 9497): 
l....csser Sla\·e Lake: carnivore dung. Sigkr 1982 (UAMH 4S7S): Perryvale: living ~phagnum moss 
(Sphagrwmfo.scum),'l'hornunn 1997 (UAMH 9475). 

Sphaerodesfimicola (Hansen) D. Hawksworth. 1982. Bot. J. Li nn. Soc. 84: 146. 
(Melanosporaceae, Sordariales) 

Per'ilhecia pyri fonn. with a ~.rnnslucent peridiu rn ; ascospores dark. limonifonn , 
reticulate, 16- 18 x 11 - 14 !Jm. T ypically coprophilous. thi s is the first report from rotted 
wood and the li rst reports for Alberta. 
hbtulal u.amined: CA NADA : Alberta: Elk Island Nat ional Park: Prcta gltJun t IV (UAMH 9369); ex 
ro01s or orchid (Piauuuhr:ro hyptrlxma), Zehner I~ (UAMII 7777), 

Strallonia corbonaria (Phillips and Plowright) Lundqui st. 1972. Symb. Bot. Upsa l. 20: 
269. 
(Lasiosphaeriaceac, Sordariales) 

Perithecia ovoid: ascospores with a hyaline, triangular. apical appendage :md appearing 
two-celled, 18-23 x. 9 -10 ~m. It is generall y found on bumt ground or charcoal (Dennis 
1977: Ell is and Ellis 1988), and was found on ly once from a post-ftre site in the boreal 
forest. Fi rst report for North America. 
Matula! uaml.ned : CANADA : Alberta: F681.03, Picta glouM V. 30-)<eal post-fire site (UAMH 
9498). 
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Talaromyu s retardatus Udagawa. Kamiya. and Osada, 1993. Trans. Mycol. Soc. Japan 
34: 9. 
(Trichocomuceae, Euroli ales) 

Cleistothecia yellow to pink; ascosporcs ellipsoid, covered wi th blu nt warts. pallid 
yellowish, 3.5-4.5 x 2.5·3 Jlffi; Penicillium subgenus Bi,•erticilli11m anamorph. well 
developed biven icillate conidiophorcs up to 300 Jlffi long, con idia smooth to fi nely 
roughened, 3 x 2 Jl ffi i mycel ium white to yellow, slow growing (8 mm in 7 days). 
producing a red di [fusing pigment. Isolates produced ascomata afler one year on 
primary isolation plates. These isolates fas ter growing than lhe ex -type culture 
(Udagawa et al. \993). but slower than other species in Talaromyces section Lurei (Pin 
1979). Type muterial from decaying woOO in Japan (Udagawa et al. 1993). Fi rst report 
for Nonh America. 
Makrial ua ntintd: CANADA : Alberta: Elk Island National Park: Piua glau~a IV, V (UAMH 9494): 
Mariaru Lake: Piua glau~a Ill. 

Talarom)'us udagawae Stolk and Samson. 1972. Stud. Mycol. 2: 36. 
(Trichocomaceae. Eurotiales) 

Cleistothecia large {often over I mm on MEA after 6 months), bright ye llow, peridi um 
of loosely-i nterwoven. occasionally encrusted hyphae, including some radi ating 
elements: ascosporcs with distinct lateral or spiral bnnds or crests, 3-4 .5 x 2-3 ~m : 

bivertici llatc Pe11icillium anamorph ofte n sparse. Simil ar to Talaromyces luteus {Zukal) 
C.R. Benjamin, considered distinct by Sto lk and Samson ( 1972) on the basis of large r 
ascospores and spiral ornamentation. J: udagawae was previously known only from the 
type, from soil. Misugi rnura, Japan. First report fo r North America and from wood. 
Material examiMd : CANA DA: Alberta: Ell.: Island N~ t~nal Park: Picea glauca V (UAMH 9338). 

Thirla via terrt stris (Apinis) Malloch and Cain . 1972. Can. J. Bot. 50:6 1. 
(Chaetomiaceae, Sordarialc:s) 

Perithecia black. non-ostiolate, smooth or with hypha-like setoid appe ndages, 100-200 
Jlffi diameter; ascosporc:s ovoid, dark brown , 4-6 x 3-4 11m: Acremonium anamorph, 
conidia borne in shon chai ns or in slimy heads. Hc:terothallic; most ISOlates produce 
only the conidia l state: and sterile ascomat<J in cultu re . Previous ly isolated from soil and 
plant debris. including wood (von Arx 1975: Wncha and Ti ffany 1979). Fi rst repon for 
Albena. 
Material txamlntd: CANADA : Alberta : Elk Island Nattonal Park: Pict!a glut1ca IV. V. PopulllS 
lrt!mu/tJidt!s Ill (UAM II 8975): F.dmon10n: soil by hair bait. Blondeli-Hill 1990 (UAMH 6818): human 
toc nail. Sand 1995 (UAMH 8 11 2). Brit tsh Columbia: Vancouver: $prucc and pine wood, f'()I'CSI 
Pmducl~ Lab (UAMII 3264-3268). ENG LAND: pasture sot!. Apmis (cx·l)'pc of Allucherra 
te rrt!slris)(UAMII 398ti). 
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ABSTRACT 

The polypore Cryptoporus sinensis Sheng H. Wu & M. Zang is described 
as new and separated from C. volvatus by smaller spores. Earlier, 
Cryptoporus was recognized as a monotypic genus, with the generic 
type C. vofvatus. The new species is close to C. volvatus, but has 
smaller basidiospores. Cryptoporus volvatus is known from North 
America and East Asia. Cryptoporus sinensis is hitherto known only 
from central and southern provinces of China. 

Key words: China, Cryptoporus sinensis, C. volvatus, new species, 
polypore. 

INTRODUCTION 

Cryptoporus (Peck) Shear is generally regarded by mycologists as a 
member of the Polyporaceae (Basidiomycotina). This genus Is distinct 
from other genera of polypores by the peculiar morphology of the 
basidioma. The pileus margin of Cryptoporus extends over most of the 
hymenial surface, and the latter is exposed only near the pileus base by 
an opening in the covering layer. This feature explains the origin of the 
generic name. In Greek, "crypto·" means covered or hidden. In Latin, 
"porus" means pore. Cryptoporus has long been known as a monotypic 
genus, with the generic type of C. vo/vatus (Peck) Shear. Cryptoporus 
volvatus is widely distributed in North America and East Asia . According 
to Gilbertson and Ryvarden ( 1986), this species is saprobic on various 
coniferous trees, mainly Pinus spp. In this study, C. sinensis is 
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described as new from central and southern China . 
According to the book " l-eones of Medicinal Fungi from China" (Ying 

et al., 1987), C. vofvatus has been recorded in many provinces in 
northern and southern China. The medicinal value of t his fu ngus was 
described in this book as follows: " To be taken after decoction, it cures 
bronchitis and asthma, with anti-inflammatory effect. In addition, this 
fungus contains fragrant substances, and on sucking , it tastes bitter at 
first, gradually becoming fragrant. People living in the Lijiang distr ict of 
Yunnan use this fungus orally for infants in order to wean them from 
breast feeding . In the northwest part of Yunnan, decoction of this 
fungus with water is popularly used for treating bronchitis and asthma". 
It would be Interesting to compare the medicinal value of C. volvatus 
and C. sinensis. 

DESCRIPTION OF SPECIES 

Cryptoporus sinensis Sheng H. Wu & M. Zang, sp. nov. (Figures l A-C, 
2, 3A-F) 

Fructificatio pileata, mediocriter dura, ungulata, dimidiato· 
orbiculata. Pileus cremeus, ftavus, brunneus vel alutaceus . Pori rotundi, 
4-5 per mm. Systema hypharum dimiticum. Hyphis generativis fibulatis. 
Hyphae skeletales ramosae, 1-6 ,u m diam. Cystidia destituta. Basidia 
clavata, 15-25 x 7-9 ,u m, 4-sterigmatibus. Basidiosporae cylindrico­
naviculares, laeve, 7.5-10 x 4-5 p m, IKI -, CB-. 

Basidiomata fai rly tough, solitary or rarely imbricate, sessile, 
laterally attached by a reduced base, ungulate, surface view 
dimidiate-ci rcular, up to 3 em diam. , up to 2 em thick, upper surface 
variable in co lor, e.g. crea m-colored, yellow, yellowish brown, or tan, 
usually azonate, glabrous, sllghtly glossy, occasionally wrinkled; 
margin cream-colored, obtuse . Pileus margin extends over most of pore 
surface, with a small opening at the base . The covering of tower surface 
Ivory-colored, up to 1 mm thick. Tube layer wood-colored, up to 4 mm 
thick . Context whitish, up to 6 mm thick, separated from the tube layer 
by a thin dark zone. Cuticle thin, fai r ly hard. Pore surface brown; pores 
circular, 4-5 per mm. 

Hypha! system dimitic; generative hyphae nodose-septate. 
Contextual skeletal hyphae dominant, colorless, branched, with narrow 
lumen, l -6 ,u m dlam.; contextual generative hyphae colorless, 1.5-6 ,u 
m diam., thin-walled. Tramal skeletal hyphae similar to those in context, 
arboriform towards hymenlum, much-branched in the hymenial layer; 
becoming brown towards pore surface. Cystidia tacking. Cystldiotes 
fusoid, 15-25 x 6-11 p m, thin-walled. Basidia clavate, 15-2 5 x 7-9 p 

m, 4-sterigmate. Basidiospores cylindrical-navicular, smooth, with 
0.3-0.6 p m thick walls, 7.5-10 x 4-5 p m, colorless, IKI-, CB-. 
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Figure 1. A, Basidiomata of Cryptoporus sinensis (in situ); B, Latera l 
sections of basidlomata of C. sinensis (left: Wu 9708-158; right: 
holotype), showing the cuticle, context (noting the beetle galleries), 
tube layer, pore surface, and the covering below pore surface; C, 
Lateral view of C. sinensis (holotype); D, Clidae species from the 
basidiomata of Cryptoporus sinensis (Wu 9708-158) . Scale bars; 1 em 
(B, C); ; 1 mm (D). 

Etymology: From sinensis(= China) , referring to the country where 
this new species was found. 

Holotype: CHINA. YUNNAN. XI SHUANGBANNA: Tatukang, Sawmill, 
22 .22N, 100.56E, alt. 1 350m, on trunk of Pinus khasya, 15 Aug 1997, 
Wu 9708-157 (TNM M7825). 

Additional specimens examined: CHINA. YUNNAN . 
XISHUANGBANNA: Tatukang, Sawmill, 22.22N, 100.56E, alt. 1 350m, 
on trunk of Pinus khasya, 15 Aug 1997, Wu 9708-158 (TNM M7826); 
KUNMING : 25 .04N, 102.42E, on fallen wood, Aug 1990, X.L. Mao s.n. 
(HMAS 70222(s)). XICHUAN. KANGTING: Shate, alt. 3 400 m, on Pinus 
densata, 31 lui 1997, P.C. Sun (2805) (HKAS 31204). l i ANGXI : 
linggangshan, 26 .34N, 114.10E, on fallen wood , 15 lui 1985, Q.X. wu 
(136) (HMAS 57538 (s)) . FUliAN. QINGUU: 26.10N, 116.48E, 30 lui 
1974, Q.M. Ma (500) (HMAS 42173 (s)); SANMING: 26.13N, 117.36E, 
23 lul l974, Q.M. Ma (84) (HMAS 41197(s)) . HUBEI. WUHAN : 30 .35N, 
114.17E, on rotten wood, Aug 1965, S.C. Teng s.n. (HMAS 34729 (s)) . 



418 

()(J 
E 

uo 
Figure 2. Cryptoporus sinensis (holotype). A, Contextual skeleta l 
hyphae; B, Contextual generative hyphae; C, Tramal skeletal hyphae; 
D, Much-branched skeletal hyphal terminals near pore surface; E, 
Cystidioles; F, Basidia ; G, Basidiospores. Scale bars = 10 ,u m. 

Distribution: Known from central and southern China. 

Cryptopotus vo/vatus (Peck) Shear. Bull. Torrey Bot. Club. 29: 450. 
1902. (Figures 3G·L) 

Basionym: Polyporus vo/vatus Peck, N.Y. State Mus. Ann. Rept. 27: 98. 
1877. 

A description, line drawing, and discussion of this species have 
been comprehensively provided by Gilbertson and Ryvarden (1986) . 

Specimens examined: USA. NEW YORK: Adirondacks Forest, Indian 
La ke, leg. C.H. ck, Vll-1873 (holotype, NYS). CALIFORNIA. ALAMEDA 
CO.: Berkeley, University of California Campus, West across creek from 
Li fe Sciences, in open grove of Pinus and Quercus agrifolia , on log of 
Pinus radiata, appearing the year after tree was cut, Feb 1978, Isabelle 
Tavares (2530) (H, K, ex UC ). OHIO. ROSS CO.: Scioto Trails State 
Park, on Pinus resinosa, 27 Apr 1975, W. B & V.G. Cooke (49671) 
(K(mycological collections) 56027); MARYLAND: Sligo, on Pinus sp., 8 
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Figure 3 . A-F: Basidiospores of Cryptoporus sinensis. A, China : Yunnan 
(Wu 9708·157, holotype); B, China : Yunnan (Wu 9708·158) ; C, Ch ina: 
Yunnan (HMAS 70222(s)); D, China : Hubei (HMAS 34729 (s)) . E, China: 
Jiangxi (HMAS 57538 (s)) ; F, China: Fujlang (HMAS 41197(s)) . G· l : 
Basldlospores of Cryptoporus vo/vatus. G, USA: New York (holotype) ; H, 
Canada: British Columbia (Kennedy 403) ; l , Russia : Primorsk (TAA 
105311); J, Japan : Ehime (TM! 2974) ; K, Ch ina : Hainan (BPI 
US0235707); L, Vietnam : Tonkin (LBA 133) . Scale bar= l O,u m. 
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May 1904, C.L. Shear s.n. (BPI U$0235706). VIRGINIA: Camp 
Humphreys, on Pinus sp., 11 May1930, Nellie W. Nance s.n. (BPI 
U$0235709). CANADA. BRITISH COLUMBIA: Victoria, on spruce wood, 
15 May 1947, L.L. Kennedy (403) (H, ex ALTA); Vancouver Island, 
Cordova Bay, dead wind fallen Abies grandis, 22 Sep 1968, W.G. Ziller 
s.n. (K(mycological collections) 56028). RUSSIA. PRIMORSK: 
USSURIJSK: ussurljsk Nature Reserve, on Pinus koraiensis, 22 May 
1983, E. Parmasto s.n. (0, ex TAA 105311) . JAPAN. EHIME. OZU CITY: 
Mt. Higashiu, on Pinus sp., 6 May 1963, K. Tashise s.n. (TMI 2974); 
NAGASAKI: Shimoagata-gun, Jzuhara-machi, on Pinus thunbergii, 24 
lui 1973, I. Ohira s.n. (TMJ 2975); TOTIORI. TOTIORI CITY: Kokoge, 
27 May 1979, E. Nagasawa s.n. (TMI 16739); CHUGOKU. FUSUTA. 
HIROSHIMA: On living trunk of Pinus sp., 5 May 1944 (Hongo herb. No. 
618, K(mycological collections) 56029). CHINA. HAJNAN. TAN HSJEN : 
On pine, 6 Oct 1934, S.T. Teng s.n. (BPI U$0235707). VIETNAM. 
TONKIN : Eberhadt, LBA 133 (0, ex FH) . 

Distribution: North America and East Asia . 

DISCUSSION 

Cryptoporus sinensis has smaller basidiospores (7.5-10 x 4- 5 u m) 
than C. volvatus ((9- )10 -12 .5 ( -13.5) x (4 .5-) 5-6 ( -7) ~ m). The spore 
size difference is the only morphological difference detected between 
these two species. Cryptoporus votvatus has a widespread distribution 
In North America and East Asia, but is mostly recorded in temperate 
regions. Cryptoporus sinensis is so far known from central and southern 
provinces of China. The possibility that C. sinensis represents a small­
spored form of C. volvatus originating from regions with warmer 
climate has been excluded, because specimens from more southern 
areas (Hainan of China and Vietnam) also bear large spores typical of C. 
volvatus. Cryptoporus sinensis may have evolved from C. volvatus in 
central and southern China . 

Measurements of spores from Chinese specimens of C. volvatus by 
mycologists seem to include elements of this species and C. sinensis 
(e.g., 8.5-13 x 3.9-6.2 u m by Ying et al. , 1987). Teng's ( 1939, 1996) 
spore measurements ( 10- 13 x 4.5-6 u m) from Chinese specimens only 
represent the spore range of C. volvatus. Zhao and Zhang (1992) noted 
the di fferences in spore sizes between their measurements ( 7.5-10.5 x 
4-S u m) and Teng's measurement. Zhao and Zhang 's measurement 
reflects the spore size of C. sinensis. 

Ryvarden ( 1991) suggested a close relationship between 
Cryptoporus and Trametes Fr., due to the trimitic hyphal system and 
cylindrical spores. Hibbett and Donoghue ( 1995) have inferred that 
Cryptoporus and Trametes belong to one of their seven studied groups, 
based on a phylogenetic classifica tion of the Polyporaceae through 
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parsimony analysis of mitochondrial ribosomal DNA sequences. 
Moreover, Ganoderma P. Karst. is the closest genus to Cryptoporus 
among the genera that they studied. 

Both c. volvatus and c. sinensis do have branched skeletal hyphae 
of the "arboriform"' type which is uniformly present in Ganoderma spp. 
This type of skeletal hypha has not previously been noted in the genus 
Cryptoporus. Cryptoporus also resembles Ganoderma in having thick­
walled basidiospores, but they are smooth and not with Intra-wall pil lars 
as in Ganoderma. The glossy and brown pileus surface of Cryptaporus is 
similar to that of many species of Ganoderma. Cryptoporus was 
described as trimitic (Gilbertson and Ryvarden, 1986) with branched 
skeletal hyphae and binding hyphae. In this study, we did not find 
binding hyphae in basidiomata of either C. sinensis or C. volvatus. The 
hyphal system of Cryptoporus should be further studied. 

One small insect species of the family Ciidae (tree-fungus beetles) 
was usually found in basidiomata of C. sinensis collected by the authors 
from Yunnan (Figure !D). Small holes present in the context of these 
basidiomata were indicative of these insects. A collection was even 
completely eaten by this insect species during storage. Similarly, 
basidiomata of C. vofvatus are likely to be eaten by certain insect 
species (E. Parmasto, pers. comm.). 
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Ab3trut: Identity of Ramnriarielii lloud . is discussed on the basis of lhe find and 
study ofilS type. This is a distinct species from R. botrytis (Pcrs.: Fr.) Bourdot, with which it has 
been long confused . 

Keywords: Gomphalcs. Romariaceae, Ramaria nelii,taxonomy. 

Res umen : Sc discule Ia idcntidad de Ramoria rielii Boud. a partir del estudio del 
material tipo, localiz.ado en cl herbaria PC. Se trata de una cspecie independiente y que hasta el 
momenta sc Ia rclacionaba con R.botrytis (Pcrs.:Fr.) BourdoL Sc incluyc una labia comparativa 
con las especics mas prOximas. 

Pnlabras clave; Gompha1cs, Ramariaceae, Romaria rielif, taxonomfa. 

Introduction 

lloudier (1897a:IJ) described a new species of Ramaria from Grandc-Chanreuse 
(Istre, France) which was dedicated to Or. Rid , who coll ected it. Boudier stated that "Cene ( ... ) 
cspt:ce a Ia couleur el la taille du Rnmariaformosa, mais s'en distingue bien a ses ramcaux bien 
moins divists, presque simples. bien plus ~pais ct obtus au sommct ct par scs spores pl us 
gmndes de 16 ~ 18.._ de longueur tandis que cclks de= fonnosa n'nucigncnt que 12. ( ... ). Le 
sommct des ramcaux est toujours obtus. ( ... ) ct jaune citron quand il est erode. Les stries ( ... ) 
soot longitudinales. plus ou moins ondultes et en occupcnt toute Ia longueur. La chair est fine 
et douce ct fonn« d'hyphes allongCes. scpt~es, d'environ IOJ.l de diamtue". 

Maire (191 1;449) when arguing about the deterioration of Clavaria botrylis 
discussed that "Nous avons rrouve des s~cimcns dans cct Ctat a Ia Grande-Chanteuse. Ces 
spteimens ressemblent extraordinaircment au Ramona Hie/il Doud. ( ... )qui n'en diiTere gut re 
que par sa chair jeunc sous l'hymcnium. Comme le R. Rielii a des spores trCs grandcs ( ... ) ct 
comme prov icnt justement de Ia Grande-Chartreuse, oU nous n"avons renconut que C. Botrytis, 
on peut se demander si le champignon de Doudier n'est pas ( ... ) un trognon de C/(IVaria 
Borrytf:r." 

Except 11ourdot & Gall.in (1927:94), subsequenl authors have considered R rtelii 
as a strange fonn of other species of Ramaria or. gcncrully, they have accepted Maire's 
suggestion of an old and deteriorated specimen of R borrytis. 

Colier (IQ23:149) suggested that R rielit and ClaWJria :rtrosseri Orcs. (• Ramaria 
!1./raueri (Orcs.) Comer) were the same species. If so, it should be named R. rielii Boud. since 
this name has nomenclatural preference (R. rielii Doud.l 897 and C. :rtrosseri Ores. in Strasser 
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1900:296). Cotton&. Wakefield (1919: 172) and Comer in his Monograph (1950·560) accepted 
Maire's judgement. 'llJUs R. d~lii has remained a synonym o f R botrym and it has scarce!)' 
been mcn1ioncd later (McAfee & Grund 198 1:36, JOiich 1989 : 107). 

MRttria l and Meth ods 

During a stay in the Mustum National d' Histoire Naturclle. Paris. the type of R. 
n el1i was located in the Ooudicr herbarium (PC). The type consists or :t pressed specimen 
sectioned intol pieces. 

Other samples exami ned were: Representative speci men of c·. botry•tis J>crs.:fr . ot 
UPS (cf J>cterscn 197 1:372); llolotypc of R. cfaviramulata Marr & I>.E.Stuntz at SUCO; 
Hol01ypc:: of R. sardimensis Schild & Ri cci at ZT. For R stra.f.W!rl (Brcs.) Comer, 
measurements were taken from Christan 1994:63. 

Color references and fresh mea.<>urtmeniS are those 1:1kcn from the author's 
illustrations (lloudicr 1896 and 1897b) which wert drawn at natural site. Color designation 
when dry are those of ISCC-NilS { 1964). 

All microscopic measurements wen: made into 3% KOI-1; spore measurements do 
not include apiculus nor omamcnt:n ion (L""Spore length , W:sporc width, E• UW: Lm'4llcan L, 
Wm=mcan W. Em=mcan E, measures• SO), 

Roi7Ulrio til!fii Houd .• Bull. Soc. Mycol. France IJ:IJ. 18?7. 

Typos: PC. Herb. Ooudicr. Grandc·Chartrcusc (I she}, in fagctis ct abiegnis mixtis. 
Septc:mbre 1896, legit doct. Riel.(!). 

Mucroscopy: 

Oasidiome fasciculate, 12 x 5 em., scarcely ram ified with thick and dcn:>cly 
packed branches fo rming an obovoid compact mass. 

Ra.~c white tO cream, 2 . .5 x 3 em. (Roudic:r 1897a), ~labrous. strong and 
subbulbous. Whitish to ochre (about 70.1.0Y) when dry. 

Branch ramification (a~ils) acute, into 1-2(3) ranks, polychotomous. Primary 
branches common. 1·1.5 em thick (lloudier 1897a). cylindrical to da\•i form, almost single, 
somewhat fused below. Branches sometimes flattened (Boudicr I X96). Outer surface 
longitudinally grooved, somewhat winding, 0.5-1.3 mm wide and locally labyrinlhifonn when 
fused together. Grooves of orange salmon color and disappearing toward the base. Orange­
brown color (77.m.y8r) when dried . Internodes up to 3 em k ngth. 

llymenophorc amphigcnous, with spore a<:cumulntion huo ~;-roovcs 3nd points of 
branching. Spores yellowish orange (71 .m.OY, 72.d.OY) in mass. 

Apex obtuse, blunted, strong (up to I.S em wide), not rami lied nor well defined; 
with a /abyrinthiform design because of the connuence of surface groows there; of the same 
color as branches or lemon yellow when eroded. 

Flesh white, yellow ncar hymcnium; taste mild. not hi ller (teste Boudicr). Inner 
ncsh spongy when dried, softer towards the bast. 



425 

Microscopy. 

Monomitic, trnmal hyphae without clamps, 3.5-6(13) J.lm wide, somewhat wider at 
the base, (5 .7)9.5- 13(15.3) IJm, stmngulated at the septa. Wall up to O.S J.lffi wide, hyaline. 
Ampulliform septa up to 16 j.lm wide, clearly omnmcntatcd with short tips. l-lyphac parallel to 
subpnrallcl on the border and inten\lovcn inwards, not congested. Secretory hyphae not seen. 

Subhymenial hyphae about 2 J..l-"1 wide, hyaline. with a thin wall , not clamped nnd 
interwoven. 

Basidia 70-80 x 10 J.lffi (teste Boudicr). clavifonn, undamped, hyaline but 
commonly guttulotc, sterigmata 4, about 6 J.lln long. They are in bad condition and break or 
collapse easily. 

Spon:s yellowish. subeylindrical. sometimes sigmoid, (15)16.6-18.8(22,3) x (4)4 .7-
5.8(7) ~m. Lm~l7.69, Wm• 5.25, EF(2.54)3.10-3.73 (5 .58). Em• 3.41 (16-18 x 5-7 acco•d;ng 
to Boudicr), cyanophilous. 

Fig. I . Spores of R. r;eflf. 

Spore wall up to 0.4 J!m thick. Ornamentation conspicuous all over U1e surface, warty without 
particular orientation or somewhat longitudinally arrongcd but not grooved (sec fig . l). 
Homogeneous or with a yellow, refringent guttulc inside, rarely multiguttulu.tc. Apiculus 
prominent. up to I.S ~m length. 

Ecology: On mixed woods with fir (Ab;egPicea) and beech (I·Ogus sylvalica). 

Obnn•a1ions: Boudier (1897a,b) pointed out the presence o f cystidin on the 
hymenium. No cystidia on the type have been located by us. 
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Conclusions 

In view of the characters described. the studied exsiccata can not be R. botryt1s nor 
R. smuseri because b01h species hnve spores with oblique striae, clamped hyphae and well· 
defined apices which are clcnrly ramified. On the other side, R rielii has verrucose spores. 
undamped hyphae and a non-ramified apex (sec table I): moreover. Lm value is up to 41tm 
higher. 

Clamped hyphae: Spore: ornamentation Lm f:m Definite apex 

R. botr).'lis Yes striae 1390 2.9 1 

R. rit/U No warts 17.69 J.41 No 

R. stras.rerl Yes striae 13.70 2.59 Yes 

Table I. 

Thus. R. ritltt belongs to subgenus I.Aeticolora. lllcrc arc scarcely any species 
without damps and with a grooved hymcnium known in this subgenus Even if its original 
colors when fresh are those offered by Boudier (1896. 1897b) or they are the result of a 
rufcsccnt reaction (which might explain the yellow shades on th e: subhymenium), this species 
can be related with R. cfav,ramulnto Marr & D.E.Stuntt or with R. sardm1emLs Schild & Ricci 
A comparative table is lhe following: 

Lm Spore omamenuuion Hymenium Apex 

R claviramulata 10.42 warts forming SubrugoSf: Blunted, some 
psc:udoslriae or single ramified 

R.rit.lii 17.69 single wnts Longitudinally Blunted 
tt rooved 

R.sardmitnsis 9.23 warts forming Subrugosc to slightly Blunted and 
pscutlostriac or single grooved fused or scarcely 

separate 

Table2. 

R . .studimetUis is a recently described species (Schild 1998) which differs by its 
Lm value and by lhe higher ramification rank. Also by its branch thickness. which is from 2.3 
to 6 mm at the base in R sardiniensis and from I 0 to IS mm at the= branch apices in R. r~tlu . It 
shows 11 color change towards blackish on lhe base, which is not refcrrtd to by Boudicr. 

R. clavtramulata is also somewhat close to H.. rielii but Lm value is up to 7~m 
longer in the latter and spore ornamentation is different too (sec table 2). 
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ABSTRACT 

A tota l of 229 ta.xa of lichens including a few lichenicolous fungi are reported from 
Qcqertarsuatsiaat!Fiskcna:sset, Qussuk and Sanguja.arssuit situated in the Nuuk 
District, South West Greenland. Dominant species were recorded by estimating the 
cover percentage of al l laxa in the different plant communities. lllc following habitat 
factors were estimated: rock type and texture, occurrence of limonite crusts and 
guano, and moisture conditions. The lichen nora of lhc three localities, which difTcr 
from each other climat ically, is compared. 

lllc coastal locality. Qeqertarsuatsiaat, is characterised by its conspicuous 
omithocoprophilous lichen vegetation consisting of species such as Aspicilia 
caesioc1i1erea, Phy.scia caesia, Protoparmelia badia and Xonthon·a elegarrs and a 
particular commWlity of lichens tolerant of high concentrations of iron, for example, 
Acarospora smaragdula, A. si11opica and Tremolecia atrata . Well developed 
snowbeds dominated by Salix herbocea, Cladonia ecmocyna, Peltigera scabrosa 
and Solorino crocea arc of great importance on the Qcqcrtarsuatsiaq is land. 
Empetrum hem!aphroditum-Voccinium uliginosum heaths rich in "fell-fie ld lichens" 
such as A tectoria ochroleuca, Bryocaulon divergens and Flavocetrario nivalis also 
occur in many places on this island. Epiphytic lichens are of minor importance at 
Qcqertarsuatsiaat. 

The comparatively varm summers at Qussuk favours the deve lopment of 
scrub vegetation. Accordingly the epiphytic lichen flora., represented by species such 
as Cetraria sepincola, l..ecanora fuscescens. Panneliopsis ambig11a and Varicellan·a 
rhodocarpa, is more rich a l thi s locality than at Qeqertarsuatsiaat. Mixed dwarf 
shrub heaths dominated by Betula nona, Empetrum hem•aphroditum, Ledum 
groenlandicum and L. palustre, Vaccinium uliginosum and ri ch in rnacrolichcns such 
as C/adonia slellari.J, C. stygio, C. mitis and Stereocaulo" paschole are widely 
distributed at Qussuk. The lichens form almost pure lichen heaths in the area. More 
dry heaths ru1d fe ll-fields with Flovocetrorio nivoli.s. Sphaerophoms globos11J IUld 
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species of Alectoria occur on hill s and in other less protected places. Seepage rocks 
support lichens such as Ephebe hispidula, Massolongia canrosa. l'olychidium 
muscicola and Vestergrenopsis isidiata. Contrary to lichens associated with iron­
containing crusts ornithocoprophiJous lichens and lichens occurring on dry, gneissic 
rocks without guano are of great importance at Qussuk. 

The richest epiphytic lichen flora was found on Alnus crlsfXJ and Betula nona 
near the head of Sangujaarssuit. The two shrub species have many lichens in 
common, for example, Arthopynmia p unclifonnis, Leconoro fuscesceru, Melanelia 
septentn'onalis and Parmeliopsis ambigua. Phoeocalicium compressulum is a typical 
epiphyte on A lnu.r. Nonnal terricolous lichens such as Caloplaca ammiospila, 
Cladonia cyanipes an'd Psoroma hypno111m often colonize the basal parts of the 
shrubs. Many Peltigerw, fo r example, Peltigem kristinssonii and P. leucophlebia, 
grow among mosses such as lfylocomium splenderu and Pleurozium schreberi in 
open scrubs composed of AI, us crispa or Salix glauco. Heath mosaics composed of 
Betula nona, Empetrum hennaphroditum, Udum groen/andicum, Salix glauco and 
Vaccinium uligiflosum are rich in lichens such as Buel/ia popil/ata and Nephroma 
expallidum. A Salix herbocea-Sibbaldia procumbens snowbed appears to be rich in 
lichens characterised by a mainly coastal distribution in Greenland (for example, 
Pertusaria oculata and Solori110 croceo). 1be saxicolous lichen nora of the 
Sangujaarssuit area contains a southern inland .. eJcmcnt represented by, for example, 
lAsallia pensylwmica, LobDria scrobicula ta and Nephroma bellum. Omithocopro­
philous lichens are common in the area. 

KEY WORDS: Lichen nora, Greenland. 

INTRODUCTION 

Dahl ( 1950) and Hansen ( 1993) have given an account of the previous research on 
lichens in the Nuuk District. It shows that the collecting activity has varied rather 
much from area to area within the district Thus localities such as Nuuk, Qomoq, 
Kapisill it and the Ameralik fjord must be considered to be fair ly well investigated 
lichcnologically, while, for example, Qeqertarsuatsiaat and the greater part of the 
Nuul: fjord, have an incompletely known lichen nora (Fig. I). 

Fig. I: The Nuuk fjord area and the Qeqert.arsuatsiaat/FisketllCS area showing the 
three collection localities, Qcqertarsuatsiaat!Fiskena:sset, Qussuk and area ncar the 
head of Sangujaarssuit. The small map to the right shows the location of the 
investigation area in Greenland. 
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The author investigated the lichen nora of the surroundings of Qeqertarsuatsiaal in 
the summer of 1993. In the swniner of 1997 the author explored the lichen Oora of 
Qussuk and an area near the head of Sangujaarssuit in collabordtion with mcmlx.'fS 
of the staff of the Greenland Institute of Natural Resources and the National 
Environmental Rescach Institute, Department of Arctic Environment, respectively. 
QeqerlarSuatsiaat (63"06'N. 50"40'W) is situated at the northernmost comer of 
Qeqertarsuatsiaq island (max. alt. 220 m a.s.l.; Fig. I). The town is facing 
Fiskenresfjordcn, which extends to the outer coast. ll is located c. I 50 km to the 
south ofNuuk , the capital of Greenland. Qussuk (64°43"N, 5 1 °I8 'W) is situated on 
the northern extension ofNordlandet/Akia characterised by its many lakes and up to 
200 m high hill s. The locality faces Qugssulc, a northern branch of the Nuuk fj ord. 
The distance between Qussuk and Nuuk is c. 65 km. 

The third locality is an area situated near the head of Sanguja.arssuit 
(64°52'N, 50°47'W), which is a western branch of the fjord, Ilulialik , a northern 
extension of the Nuuk fjord. A 570 meter high mountain partJy shelters the area. The 
vegetation is best developed on southeast-facing slopes and at the foot of the 
mountain. Archaean granodioritic gneisses predominate in the investigation areas 
(Escher & Stuart Watt, 1976; Kalsbcck & Garde, 1989). The gneisses contain laye" 
of amphiboli te and anorthosite (Qcqcrtarsuatsiaat) and arc cut by swarms of mafic 
dykes of early Proterozoic age. Unfortunately, onJ y a sparse meteorological infor­
mation is available from the three localities. However, the climate of Qcqcr­
tarsuatsiaat is comparable with that of Nuuk, which falls within the low arctic, 
oceanic regime (Dahl , 1950; Bocher, 1954). According to measuremenlS made by 
ASIAQ/Gronlands Forundersegclser the mean temperature of July is c. 7°C at Nuuk. 
The mean temperature of the coldest month, February, is -7.5°C. The nonnal annual 
precipitation at Nuuk is 756 mm ( 1993-1997) at Nuuk. The Nuuk fjord area is 
characterised by an oceanic-continental gradient (Hansen, 1 993~ Heide-Jorgensen & 
Jolmscn, 1997), which implies that inland swnmer temperatures arc higher than 
coastal summer temperatures, and that precipitation is higher at the coast than ut 
inland localities. ln accordance with this climatic pattern Qussuk has a low arctic, 
suboceanic climate, whereas that of the Sangujaarssuit area is low arctic and 
subcontinental (-continental). 

MATERIAL AND METHODS 

Lichens were collected nt more than 100 sample plots situated at Qeqertarsuatsiaat, 
Qussuk and near the head of Sangujaarssuit. Moisture cooditions, rock type and 
texture and occurrence of limonite crusts and guano were recorded at the diffen.11t 
lichen habitats. Dominant species were recorded by estimating the cover percentage 
of all taxa in all plant communities rich in lichens. ·m e surface examim.-d in analysis 
of terricolous corrununities is one square metre (all JocaJities, but primari ly Qeqer­
tarsuatsinat) or 7lx7 1 em (Qussuk, Sangujaarssuit), while it is lOx iO em in analysis 
of saxicolous commwtities (all localities). Numerous random samples of lichens 
were collected for a complete investigation of the different vegetation types. Do­
minant epiphytic lichens were recorded by an evaluation of the most prevalent 
species on selected branches and twigs. The collected material, a total of 91 1 lichen 
specimens. is deposited at the Botanical Muscwn, University of Copenhagen (C). A 
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study collection of lichens from Qussuk, Sangujaarssuit and Nuu.k is kept at the 
Greenland Institute of National Resources. The classification of vegetation types and 
plant conununities is in accordance with that previously used by Hansen ( 1993, 
1997). Wilhin each of the three main types of flora (corticolous, tenicolous and 
saxicolous flora) the di fferent plant conununities occurring at the three localities are 
described and discussed. 

RESULTS AND DISCUSSION 

TI1c present study shows lhat the composition of the lichen flora and vegetation 
varies to some extent with the distance between the loca lity and the outer coast. The 
largest nwnber of lichen taxa was found at the coastal locality, Qeqertarsuatsiaat 
(totally 16 1: Table 1). The Sangujaarssuit area is a lso comparatively rich in lichen 
taxa (15 1), while only 138 taxa were recorded at Qussuk. This locality contains, 
however, the largest growths of tcrricolous lichens apart from some Peltigeras and 
species such as lcmadophila en'cecorum , which are best developed on mossy ground 
in open scrubs at the inland locality. Outer coast localities are often poorer in lichen 
species than localities situated in the inland because of more severe climatic 
conditions. This is \\.'ell illustrated by an example from the Juli8JlehAb district, where 
Akia and Harefjeld, both characterised by low swruner temperatures and much fog, 
contain only half as many lichen Sl)«ies as Narssarssuaq (Hansen, 1978a). An 
accowll of the lichen vegetation of Qeqertarsuatsiaat. Qussuk and the investigated 
area at Sangujaarssuit is provided below. 

Table I 
I 0 m 

Corticolous lichens 2 5 12 
Tcrricolous lich(."Tl.S 75 69 69 
Sa:odcolous li chens 84 64 70 

Total number of lichens 161 138 151 

Tab le 1: The total number of eorticolous -, terricolous - and saxicolous lichens 
occurring at the three collection localities (see Fig. I). 

A. Corticolous flora 

Nuuk and Qcqertarsuatsiaat are very poor in epiphytic lichens owing to the 
comparatively cold swnmer climate (Hansen. 1993). Leca, oro fuscesce,s was found 
growing together with Bialoro vema/is on prostrate brunches of Salix glauco south 
of the town. The last-mentioned lichen usually occurs on plllilt remains in this area. 
No corticolous lichens were found on the scattered shrubs of Betula nona occurring 
on Qcqertarsuatsiaq islllild. 

With its more favourable climate Qussuk has many scrubs and, therefore, aJso 
a comparatively rich epiphytic lichen Oora (Table 1). Ce1roria sepir~cola , Lecanora 
fuscescetu, Pamreliopsis ambigua and Varicellan·a rltodocarpa grow on up to 2 em 
thick branches of Belula trana. Basal branches of this shrub appear to be a suitable 
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substrate for the terricolous lichens, Cetraria islandica and Ochroltcllia frigida (!). 
Two nonnally c:pililhic lichens, v~. Pannelia saxatili.J and Pseudeplrebe pubescens, 
occur very rarely on such branches at Qussuk. One obligate epiphytic lichen, 
Cetraria sepinccla, and two lichens usually occurring on rocks, viz. Cetran'a 
hepotizon and Pseudephebe minu.rcu/a, were fowtd growing on a 3 em thick branch 
of Salix glauco. Bryo,ora ca.Jtanea, Buel/ia papillata and P.Joroma JJypnorum occur 
on dead branches of Snlix. 

AlmLf crispa fonns extensive and up to almost three metre hjgh thickets on 
the southeast-facing side of the moWltain near the head ofSangujanrssuit. More open 
scrubs occur in the lowland below this mountain. A fairly rich flora of epiphytic 
lichens was found on up to three em thick branches of Alnus. It consists of the 
following twelve species: Arthopyrenia put~ctifomn's , Caloplaca holocarpa, Cetran·a 
sepincola, Lecanorafusce.Jcem , L symmicta, Me/aneUa seplentrionalis (dominant}, 
Parmeliopsis ambigua, P. hyperopia, Pertu.Jtlria cameopal/ida , Phaeocalicium com­
pressulum, Rimxlina lecideoides and Yarice/lan·a rhodocarpa (Table 1). Pam,e­
liopsis ambigua and P. hyperopta occur most abundantly on the thickest branches, 
while other species, for example, Cetraria .1epincola, most frequently occur on thin 
branches and twigs. Thus it appears that the investigated locality has many 
corticolous lichens in common with, for exrunplc, Kapisillit (Hansen, 1993). 
However, terricolous lichens such as Caloplaca ammirupila, Cladonia chlorophaea. 
C. cyanipe.s, Cladonia deformis and Psoroma hypnorum which were found growing 
on the lowest part of the Alnus shrubs, are more common at Sangujaarssuit than at 
Kapisillit. Parmelia saxatilis, which usually grows on rocks in Greenland, rarely 
colonizes the bark of Alnus in the Nuuk fJord area. It is also able to colonize the 
branches of, for example, Betula pubescens, Juniperus communis and Sorbu.s 
groenlandica (Aistrup, 1982). 

Betula nano also appears to be rich in corticolous lichens in the San­
gujaarssuit area. Anhopyrenia punct,formil, Cetraria sepinco/a, Leconoro fus­
cescem, L. symmicta, Melanelia septentrionalis, Panneliopsi.1 ambigua (occasio­
nally lignicolous) and Varicel/aria rhodocarpo are obligate epiphytic li chens, 
whereas the fo llowing species have a lower substrate specificity: Cetraria hepalizo'' · 
C/adonia amaurocroea, C. chloropltaea. C. comuta, C. deformis. 1-/ypogymnia 
OU.lterodes. Parmelia soxatilis, P. sulcata, Rinodina turfacea and Xanlhoria borealis 
(frequently saxicolous). C/adonia amaurocroea are restricted to the basal part of the 
Betula nona shrubs. Nonnally terricolous lichens are also commonly found on the 
lowest twigs of Betula 11ana at Qasigi8Mguit in the Disko Bugt area, but in the last 
case fell-field species such as Alecton·a nign"cans and A. oclrroleuca replace the 
C/adonia species (Hansen, 1997). 

B. Terricolous nora 

I. QeqertarsuatsiaatiFiskena:sset 

The epigaeic lichen Oora ofQeqertarsuatsiaat is richer in species than that of Qussuk 
and the area at Sangujaarssuit (Table I). The lichen vegetation includes three 
different plant communities, viz. snowbeds (including snowbed heaths), dwarf shrub 
heaths and fell-fields. 
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Snowbcds dominated by Sali:r herbocea are best developed on northward­
facing slopes and occur in many places on the Qeqertarsuatsiaq island. They are 
generally poor in lichen species, although some species, for example, Cladonia 
ecmOC)"ta and SoloritJo croceo , often cover large areas along the border of the snow­
patches (Hansen, 1971 ). A snowbed heath of particular interest occurs on strongly 
sloping groWld below a rock wall just south ofQeqertarsuatsiaat. It is rich in mosses. 
for example, Hylocomium .1plendrms nnd P/eurozium schreberi, and contains nwne­
rous lichens, in particular C/adonia.J and Peltigeras. Species such as Cladonia 
arbuscula, C. crispato. C. mitis, C. phyllophora, C. stygia, C. uncia/is, Fla''O­
cetroria nivolis, Peltigero canino, P. leucophlebia , P. molaceo, P. rofesctlls, P. 
scabrrua (dominant) and StereocaulotJ alpinum indicate the heath character of this 
conununity, but the previously mentioned "snowbed..tichens" are also of great 
importance in this vegetation mosaic. Ocltrolechia frigido, 0. lapulnsis and Pet1u­
sorio geminipora cover dead mosses and other plant fragments. Baeomyces nJjus, 
Cladonia bellidif/ora, C. pleuroto and C. squamosa were oflcn found growing on 
bare soil. 

Dwarf shrub heaths dominated by Empetrum hermophrodilum and Vaccinium 
uliginosum occur in many places on the Qcqertarsuatsiaq island. They are especially 
rich in lichens on the top of hills and on plateaus. Flovocetraria nivalis is dominant 
at these sites with A tectoria nigricans, A. ochroleuca, A. som~entoso ssp. ve.xillifera, 
Bryocaulon divergetJS, Cetraria muricato, Sphaerophorus globosus and Thamnolia 
vermiculon's (v. subulifonnis) as important additional lichens. However, dwarf 
shrubs are of minor importance in areas, which arc particularly exposed to strong 
winds. True fell-field vegetation composed of the lichens just mentioned is usually 
developed in such areas. Moist Vaccinium heaths are restricted to depressions in the 
terrain. They often appear to be rich in lichens such as Cetrariella delisei, Cladcmia 
mitis and C. stricto and Arctocetrario Ofldrejevii with Cladonia comuta, C. 
cyonipes, C. pleurota and C. sulphun·na growing on the top of tussocks (Hansen, 
197 1 ). Cladonia stellan·s preferably occurs along the border of stands of Vaccinium 
uliginosum. At some distance from the sea C. ste/Jaris forms a very conspicuous 
association together with Flavocetraria 11ivali.J, but although it is rather common on 
the island, it c&mot be compared with the large growths occurring at Qussuk. 
CJadonia floerkeona, which has a somewhat scattered distribution in South West 
Greenland (Hansen. 1995a). was found growing in a single place close to the sea. 

2. Qussuk 

Th.is locality is primarily characterised by its often rather complex types of dwarf 
shrub heaths, most of which contain many lichens. However, bogs and fell-fields are 
additional plant communities more or less rich in lichens. Dahl's statement • that 
lichen heaths are most luxuriantly developed in the middle of the South West 
Greenland fjords (Dahl, 1950) - applies perfectly to !hose occurring at Qussuk. 
Snowbcds are of minor importance, only. 

Mixed dwarf shrub-lichen heaths are widely distributed in the Qussuk area. 
Betula notJa , Empetrum hem~aphroditum, Ledum palu.rtre. L. groe,/andicum and 
Vaccinium uliginosum often are the dominant dwarf shrubs. although their 
individual importance in Ute heaths varies to some extent Clado11ia stellari.J is 
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usually the dominant lichen, but species such as Cladonia mitis, C. sl)lgia, Flavo. 
cetron·a nivalis, Nephroma arctfcum , Peltigero aphtho.JO, StereocDulon alpinum and 
S. paschale also cover comparatively large areas. The rather frequent occurrence of 
Arctocetraria andrejevii, Cetron'e/la delisei, Cladonio ecmocyr1a, C. crispata and C. 
stricto in these heath patches distinctly shows their semi·moist character. Cetraria 
islandica, Cladottia bellidiflora, C. chlorophaea, C. comuta , C. cyonipes and 
Flavocetroria cucullata preferably grow in more dry places in the heaths. It is a 
remarkable feature of the vegetation pattern of Qussuk that part of the above­
mentioned lichens - and in particular Cladonia stellaris • forms almost pure lichen 
heaths covering up to fifty square metre! - Cladot~ia stygia often covers com­
paratively large areas in moist Betula nona heaths bordering bogs dominated by, for 
example, Salix arctophila. Transitions between these two communities contain 
lichens such as C/adonia macroplryllodes, C. mitis, C. stygia and Peltigero malaua. 

Betula llatUJ·Empetrum-Vaccinium·Ledum palustre heaths developed on more 
dry groWld on hills differ considerably from the above-mentioned heath types as 
regards their content of lichens. F7avocetraria nivalis often is dominant, while the 
following lichens occur less abundantly: Alectoria nigricans, A. ochroleuco, Bryo· 
caulon divergens, Cetraria islandica, C. mun·cata, C. nign'cans, Clodonia borealis, 
C. gracilis, C. mitis. Oclrrolechia fn'gido, Pertusan·a dactylbro. Sphaerophorus 
g lobosus, S tereocaulo" alpi11um and nramnolia vemriculan·s (v. subuliformis). 
Relatively small fell.field patches with few and scattered dwarf shrubs, but abundant 
occurrences of the above.mentioned lichens can be found in windswept areas around 
Qussuk. Species such as Clodonia sll.dlan's and C. stygio avoid places exposed to 
strong desiccation caused by wind (Hansen, 1971 ). 

3. Sangujaarssuit 

At lhe head of this fjord terricolous lichens appear to be of great importance in the 
following plant communities: open thickets composed of Alt•us crispa or Salix 
glauco , dwarf shrub heaths, fcll·fields and snowbcds. The first two communities are 
best developed in the lowland, while the last-mentioned communities preferably 
occurs at higher elevations. 

The bottom layer in the scrubs is rich in mosses, for example, Hylocomium 
sphmdens and Pleurozium schreberi. A nwnbcr of lichens arc, however, favoured by 
the somewhat shady and moist conditions prevailing in this biotope, for example, 
Nephroma orcticum, N. expal/idum, Peltigero canino, P. didactyla, P. kn'stinssonii,. 
P. leucophlebia and P. malocea. Occasionally, Jcmadophila ericetorum and Ompha· 
/i,w lwdsoniana are found growing over mosses on boggy ground together with 
Equisetwn ~-ylvaticwn along the border of the scrubs. 

Together with Be1ulo nana, Empetrum. Udum groen/o,dicum. Salix glauco 
and Vaccinium fonn heath mosaics, which generally are higher(> 50 em) than those 
occurring at Qussuk. They also differ to some extent with regard to the lichen Oora. 
Cladonia milis, C. sutlloris and C. stygia occur more rarely, whereas lichens such as 
Bue/Ua papi/Jato and Nephroma expallidum are relatively common in the heaths at 
Sangujaarssuit. Clayey frost boils occur abundantly at this locality. They are 
colonised by the following lichens: Cladonia chlorophaea, C. mitis, C. phy/Jophora, 
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C. pyxidata, Ochrolechia frigida, Peltigero didacty/a, P. 111je.scetu, P.soroma 
hypnorum and Stereocaulon alpinum,. 

An interesting Salix herbacea-Sibbaldia procumben.s snowbcd rich in lichens 
was found at c. 400 m a.s.l. on the mountain at the head of the fjord. Here the 
fo llowing lichens were noted: Cetron'a islandica, Ceiroriello deli.rei , C. bellidijlora , 
C. borealis, C. cri.spata, C. ecmocy,a, C. mitis, C. pleurota, C. sulphurina, Lepra ria 
neglecta, Peltigero mofacea, Perru.tan'a oculata, Solorit•a crocea, StereocauloiJ al­
pimm• (dominant) and S. ptuchale. Large growths of So/orina croceo occur in 
similar north-facing places on this mountain. 

C. Suicolous flora 

I. Qcqertarsuatsiaal 

Nitrophilous lichen vegetation is widely distributed at Qeqcrtarsuatsia.nl but 
different lichen conununitics occurring on rocks without visible innuence of guano 
or other nitrogenous matters are also of great importance. An iron-containing rock 
situated to the south of the town has a very characteristic lichen Oorn. The lichen 
vegetation on wind-swept boulders differ markedly from that associated with more 
protected boulders. The total nwnber of epilithic lichens is larger at Qcqertar­
suatsiaat than at the two other localities investigated (Table 1). 

A north-facing, vertical and strongly weathered siliceous rock situated on the 
southern outskirts of the town appears to be particular rich in saxicolous lichens. 
Part of the rock is distinctly inOuenced by guano of ravens and gulls. These patches 
support a number of omithocoprophi lous li chens such as Aspicilia caesiocineren, 
Candelariella vitellifra, Diploschistes scruposus, Phaeophy.1cia sciastra, Physcia 
caesia, P. dubio , Protoparmelia badia, RJrizocarpon gemitJatum and Xanthoria 
elegans (dominant). Ucanora intn'cata, L. polytropa and Lecidea lapicida v. 

JXmtherina are more or less common, too. Moist faces are covered by Bellemerea 
cintrtorufescens, Coloplaca ttivalis, Cystocoleus ebetteus, Ucattoro clrloroleprosa, 
Plac:yntJrium asperellum, Rhizocarpmr badioatrum, R. 10'\'0ium, Umbilicaria "·ellea 
(dominant), U. virginis and Xatttlroria sorediata . Bel/l!merca cifrereonifescetts, 
which is often found growing on metalliferous rocks (Wirth. 1995), fonns an 
association with Acarospora sinopica, A. smaragdula Lecidea Japicida , Porpidia 
melinodes and Trenrolecia atrota on rocks composed of amphibolite. Three different 
ccotypes of A. smarogdula occur at Qeqert.arsuatsiaat. viz. the normal ecotype with 
pale bro'Ml thallus, a rust-stained ecotypc and a green, possibly Cu-rich ccotypc 
(Purvis & Halls. 1996). The QC.CUfTCilCe: of Leconora marginata on the investigated 
rocks indicates presence ofCa (H11nscn, 199Sb). 

Gneissic boulders occurring along the shore otlcn have a bright yellow colour 
due to the dominant lichen Condelan'ella arctica. Acarosporo molybdina, 
Amandi11eo coniops. Ca/oplaco olcarum, C. froudans, LecatJora contractu/a, L. 
strominea and PJryscia tenella v. man'tta are additional members of this community, 
which is favoured by guano of, for example, gulls, and by fi sh offal, too. Cande­
lariella arctica is also common on blocks, which occur scattered in the town. 
Vem~caria degelii was foWld growing on gneissic rocks in the littoraJ zone along the 
coast at Lhe northwestern part ofQeqertarsuatsiaat 
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Blocks exposed to strong winds support lichens such as Ophioparma ventosa, 
Tephrome fa aglaea and T. armeniaca. They usually fonn a characteristic association 
together with A.spicilia masloidea (sometimes replacing Orphniospora as the 
dominant lichen), OrpJmiosporo mon'opsis (often dominant). Rhizocarpon inarense 
and di fferent species of Umbilican"a , for example, U. hyperborea Wld U. torrefacta. 
Umbilicaria cinereorufescens and U. polyphylla, both of which have a particular 
preference for inland areas (Hansen, 1971), were foWld growing on a strongly 
weathered, gneissic in a sheltered area southwest ofQeqertarsuatsiaaL. 

2. QussuJ< 

The following three types of epilithic lichen vegetation are of primary importance in 
the Qussuk area: lichen vegetation on dry. gneissic rocks without influence of 
nitrogenous matters, ornithocoprophilous lichen vegetation and lichen associations 
on rocks temporarily moistened by seeping water. Rust~stained lichens are, however, 
comparatively rare at Qussuk. 

Orplmiosporo modopsis is the dominant cpilithic lichen some distance away 
from the coast lbe species fonns characteristic mosaics together with nwnerous 
macro- and microlichens. Arctoponnelia centrifuga, A. incurva, Cetraria hepatizon, 
Pannelia sa.xatilis. Pseudepltebe minu..scufa, P. pubescem, Sphaerophorus fragifis, 
Umbificada hovaasii, U. hyperborea, U. proboscidea and U. torrefacta are the most 
important macrolichcns, and Rlrizocarpon geogrophicum , R. inareme, R. proe­
badium and R. dttokense appear to be the most essentiaJ microlichc:ns. The com­
mtmity, which is best developed on horizontal and slightly sloping surfaces of rocks 
and boulders, is widely distributed in Greenland (Hansen, 1978a, 1997). Rhizo­
carpon eupetraeum, which has a scattered occurrence at Qussuk, also belongs to this 
community. It has previously been reported from Narssaarssuaq and has a distinctly 
southern distribution in Greenland (Hansen, 1978b). 

Exposed siliceous boulders near the coast and on the top of hills are often 
covered by a conspicuous om.ithoc.oprohilous vegetation composed of the fo llowing 
species: Candelan·ella vitelli11a, Mefanelia disjune/a. Pannefia sulcata, Phaeo­
physda sciastra. Physcia caesia. P. dubia, Umbilicaria arclica (dominant). Xan­
thoria borealis and X. elegans. Carulelariella arch"ca is dominant on seashore rocks 
manured by birds (Hansen, 1993). 

Seepage rocks occur scattered in the lowland at Qussuk. They support lichens 
such as Epltebe hispidula, Leprocaulon subalbicat~s, Massalongia comosa, Poly­
clridium muscicola, Umbilicaria deusta and Vestergrenopsis isidiata . The three last­
mentioned lichens usually grow on mosses, for example, Andraea, on such rocks 
(Hansen, Poelt & Sochling, 1987). Caloplaca castellana and Plocynthium aspe­
rellum grow on sligtly manured, moist rocks. J-lymenelia lacu.ftris is restricted to 
rocks bordering glacial streams. AJthough a few rust-stained lichens, for example, 
Acarospora .sinopica, Miriquidica atrofulva and Tremolecia atrata, were noted, this 
group of lichens is generally weakly represented at Qussuk. 
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3. Sangujaar.osuit 

The saxicolous lichen flora of the Sanguj~UlnSuit area differs from that of 
Qcqcrtarsuatsiaat and Qussuk by the presence of a distinct southern inland-element 
represented by species such as Losallia pensylvanica, Lcbaria scrobiculata and 
Nephroma bellum (Hansen, 1995a) and by the lack of lichens occurring on seashore 
rocks. Otherwise, the lichen vegetation comprises of the same communit'ies as those 
reported from Qeqertarsuatsiaat and Qussuk. 

Vertical, mossy surfaces of smaJI gneissic boulders situated in open Solix 
glauco scrubs are colonized by Nephroma bellum (dominant), N. parile, Peltigera 
collino, Phaeophyscia endococcilla and Psoroma hypnorum. The last-mentioned 
species is usually found growing on rocks and boulders near watercourses and on 
seepage surfaces (Moberg & Hansen, 1986). Together with Cetraria hepalizon, 
I...a.sallia pensylvanica fonns large growths on the top of big boulders in these 
lowland scrubs. L. pensylvanica also occurs abundantly on exposed rocks on the 
basal part of the mountains. Here it fonns a characteristic association with Arcto­
pannelia centnjuga, A. incurva. Orplmio~pora mon'op~is. Umbilican'o cinereo­
rvfescms, U. cyJi,dn'ca, U. havaasii, U. hyperbona and U. rornfacta. A.Jpicilia 
mastrucata, Pseudephebe minu.scula. Rhizocarpon eupetroeum, R. grande, R. 
praebadium, R. n'ttokeme arc additional important lichens on projecting rocks. 
Rocks exposed to strong w:inds support lichens such as Opltioparma ventosa, 
Tephromela aglaea and T. armeniaca. Moist rocks are covered by lichens such as 
Amygdalan'a panaeola, Lecanora chlorolepro.sa, Min'quidica atrofulva, Porpidia 
flavicunda , Rltizocarpon badioatrum, Tremolecia a.trata Umbilican'a deusta and U. 
vel/ea •. 

A comparatively rich lichen nora is fowtd on rocks manured by birds. 
Xanthoria elegan.s , X. borealis, Physcia dubio , Parmelia sulcata. Hypogymnia 
austerodes, H. subobscura and Bryon·a chalybeifonnis arc more or less common 
macrolichens on such rocks. while Protopannelia badia. Aspicilia coe.riocinerea , 
Dimelaena oreina, Rhizocarpo" gemimuum and R. bolanderi appear to be the most 
important microlichcns. Xanthon'a elegan.r also grows on old bones, sometimes 
together 'Aith Caloplaca cen'na, C. tirolien.ris and Lecanora behn'ngii. Leptogium 
satuminum, Loban'a scrobiculata and Physconia detersa were found growing in a 
fissure in a rock influenced by guano. 

Usl of lichens and licbtnlcolous fungi 

ll\c lichens and lichenicolous fungi represented by the author's collections are listed 
alphabetically. The list shows the locality for each of the 229 taxa collected (Fig. 1). 
Nomenclature follows mainly Santesson ( 1993). lnfonnation about the ecology of the 
lichens is also collocated in the list. The following abbreviations arc used: ap = 
apothccia present;. pc = pcrithccia present, st = sterile specimen; + = present: c = 
corticolous~ t = terricolous~ s = saxicolous~ I = Qeqcrtarsuatsiaat/Fiskenressct: D = 
Qussuk; !U =area near the head ofSangujaar.;suit: E =ecology. 
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Thirty-s i."C numbers of lichens from the three localities have been distributed 
previously from herb Cas part o-f " Lichenes GroenJandici Exsiccati", edited by the 
present author. The relevant numbers are stated in the following list. 

m 
Acarospora mo lybdina (Wahlcnb.) A Massal. •• Acarospora pdiSC)'pha Th f r. .. .. 
A<aro!p<n rtUzobol• (Nyl.) Ab<rup Sl 
Acarospora sinopica (Wahlenb.) KOrb. •p Sl 

Acarospon smaragdula (Wahlenb.) A MMSal. •p 
AJectoria nigricans (Ach.} Nyl. Sl Sl Sl 

Alectoria ochroleuca (lloffin.) A Massa!. st 556 • • 
Alectoria sarmentosa (Ach.) Ach. ssp. vexillifera (Nyl.) D. Hawksw. ~ 

Allantopannelia alpicola (Th. Fr.) Essl. .. •P 
Amandinea coniops (Wahlrnb.) Scheid. •P 
Amygdalatia pmaeola (Ach.) Hertel & Bcodo Sl ~ 

ATc:toct1n.ria andn:jevi i (Oxner) Kamcfelt & Theil " sc669 
Ardopannc:lia oenlrifuga (L) Hale ap ap ap 
Arccopanndia incurva (Pen.) Hale " " " Arthopymlla punctiformi:s (Pen.) A Massal. •p 
Arthrorhaphis alpina (Sch&cr.) R. Sanl .. ~ 

Aspicilia caesiocinaea (Nyl. ex Malbr.) J\mold •P ap ap 
rupicilia ma.ortrucata (Wahlenb.) Th. Fr. •p •p ap 
Baeomyocs placophyllus Ach. Sl 
Ba.eornyces Nfus (Huds.) Re:bc:nl •• •• .. 
Bcllcmerea cinereorufescens (Ach.) Clauudc & Cl. Roux •• Biaton vmtalis (L) Fr. ap ap 
8f'Odoa oroarctica (Krog) Coward 'P ap st 
Bryocaulon divergens {Ach.) Klrnefclt " .st673 " l3tyooora castanea (Hepp) Poclt •p 
Bryonora CUtveSCO\S (Mudd) Poclt 'P 
Boyoria ohalybeifonnis (L.) Brodo k D. Howl<sw. ~ ~ ~ 

Bryoria nitidula (Th. Fr.) Brodo & D. Ha"'ksw. " " Bucllia papillat.a (Sommcrf.) T uck. 'P •• Caloplaca alcarum Poclt .. 
Caloplaca :unmiospila (Wahlenb.) H. Oliviet" ap 
Caloplaca castellanA (Riblnen) Poelt •p •p 
Caloplaca oerina (ENh. ex Hedw.) Th Fr. .. . . 
Caloplaca fnudaru (fh. Fr.) H. Olivier •P 
Caloplaca holocarpa (HoiTm. ex Ach.) A. E. Wade ap 
Caloplaca nivalis ( KOrb.) Fr. •• Caloplaca tiroliensis Zahlbr. op 
Candelariella arctica (KOrb.) R. Sanl •p 
Candclariella aurelia (Hoffin.) Zahlbr. 'P 
Candelariella placodizans (Nyl.) H. Magn. " ~ " CaLap)Tenium lachneum (Ach.) R. Sanl I" 
Cetraria oommixt.a (Nyl.) Th. Fr. •p 
Cetraria hcpatiz.on (Ach.) Vain. ap .546 " .. 
Cdraria islandica (L.) Ach. st.547 " " Cdraria muricata (Ach.) Ed:.feldt ~ " " Cetraria nigrians Nyl. " •P " Cdraria scpincola (Ehrh.) Ach. ap op 
Cetn.ridla delisei (Bory ex Schaer.) Klmcfdt & Theil •• .. st 

E 
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Cladonia arnaurocrua (FlOrk:e) Schaer. st " st 
Cladon.ia arbuscula (Wallr.) Flot. " Cladonia bellidifl ora (Ach.) Schaer. .. .. " Cladonia bo«alis S. Stcnroos .. ap •p 
Cladonia cariosa (Ach.) Spreng. .. 
Cladonia cameola (Fr.) Fr. .. " Cladonia cervicornis (Ach.) Flot ssp. verticillata (Hoffm.) Ahti " Cladonia chlorophaea (AOrke cK Sommerf.) Spreng. " op 
Cladonia comuta (L) 1-loffm. .. st654 " Cladonia crispata (Ach.) Flot " ap6SS 
Cladonia cyanipes (Sonunaf.) Nyl. " st 
Cladonia defonnis (L) Hoffm. " " Cladonia ccmocyna LcighL ' P 'P6S6 " Cladonia ftmbriata ( L ) Fr. " Cladonia fl oerkcana (Fr.) FIM:e 'P 
Cladonia gracilis (L) Willd. op op " Cla.donia luteoalba Wbcldon &. A Wilson " Cladonia maaoph)'lla (Scbaa-.) Stenh. op " Cladonia macrophyllodcs Nyl. op 
Cladon.ia m.itiJ Sandst .. st677 " Cladonia phylloph<n lloffin. " op • p 
Cladonia pleurota (FIOfke) Schaer. 'P •P " Cladonia pocillum (Ach.) Grognot " Cladonia pyxidata (L) Hoffm. stSS4 " ap 667 
Cladonia squamosa Hoffm. st st " Cladonia stellaris (Opiz) Pouz.ar & Velda st st6S2 st 
Cladonia stricta (Nyl.) Nyl. 'P6S8 
Cladonia stygia (Fr.) Ruoss st !1653 st 
Cladonia subfurcat.a (Nyl.) Arnold •P 
Cladooia sulphurina (Mich."<.} Fr. " " st 
Cladonia uncial is (L) Weber ex F. U, Wigg. st .. 
C~ocolem e~neus (Dillwyn) Thwaitc:s 
Diba.c3 baeomycc:s (L f.) Rambold & Hertel " Dimelaenaoreina (Ach.) Norman 'P 
Diploschistes scruposu.<~ (Schreb.) Normllfl • p 
r:.p~x-be hispidula (Ach..) Horw. st st 
Epilichen scabrosus (Ach.) Ckm. .. op 
Euopsi.s pu lvinata (Schaer.) Vain. •P 
Flavoc:elraria cucullat.a (Bella.rdi) KJ.mefelt &. Theil " s\ >1 
Flavocetraria nivalis (L) KJ.mefdt & Theil .. •p s\ 
Graphium aphthosa.e Alstrup & D. Hawksw. 
Hymenc:lia lacustris (With.) M. Choisy •p .. 
liypog)mnia austerode:s (Nyl.) Rlslnen " H)1>08)'m;a pl>ys<><b (L) Nyl. " Hypogymnia subobscura (Vain.) Poelt st 
lcmadophila ericctorum (L) Zahlbr. ap 662 
Lasallia pennsylvanica (Hollin,) Llano ap668 ' Lecanon. atrosu lphurc:a (Wahlmb.) Ach. .. •p 
Lecanon behringii Nyl. np 
Lecanora chlorolepros.a (Vain.) H. Magn. " " " Lc:canora cootractula Nyl. op 
l...ecanora fu.~ (Sommert:) Nyl. •P op op 
Lecanofa intricat.a (Ach.) Ach. •P •P 
Ltcanon leucococca Sommc:rf. ap 
Lecanora marg.inat.a (Schaer.) llertel & !Umbold op 
Lecaoora polytropa (Ehrta. ex JlolTm.) R.abenh. •P •P •P 
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I...ccanon straminea Ach. .. 
L<oaoon .,.,.ructa (Am) Ach. "" Lecidea auriwlata Th. Fr. "" Lecidea caesioatra Schaer. "" Lecidea lapicida (Ach.) Ach. v. lapicida "" "" "" l...ecidea lapicida (Ach.) Ach. v. pantherina Ach.. "" Lecidoma demissum (Rutstt.) Gonh. Schncid. &. Hertel "" "" Lepraria ne:glccta (Nyl.) Ldtau . . 
Leprocau lon subalbicam {l. M. Lamb} I. M. Lamb & A.M.Ward 
l...eproloma vouauxii (Hue) J. R. Laundon 
l....eptogium lichenoides (L.} Zah.lbr. .. " Leptogium satuminum (Diclu.) Nyl. .. 
Lobaria KI'Obiculata (Scop.) DC. .. 
MU3Alongia camosa (Dicks.) KOrb. .. " ot66S 
Melanclia disjunct& (Erichsen) Essl. st " " Mclanc:lia infumala {Nyl.) Essl. " .. 
Mclanclia septcntrionalis (Lynge) Essl. •p660 c 
Miriquidica atrofulva (Sonunetf.) A J. Schwab & Rambold " " " Miriquidica n.igroleprosa (Vain.) Hertel & Rambald ' P 
Myoobi limbia lobulata (Sornmerf.) Ha.fellner "" "" Ncptw'oma an::ticum (L.) Tom. .. " 11.664 I 
Nephroma bellum (Spreng.) Tuck. "l'661 
Nephroma expallidum (Nyl.) Nyl. .. 
Neplvoma isidiosum (Nyl.} Gycln. .. 
Nephroma parilc (Ach.) Ach.. " Ochrolechia frigida (Sw.) Lynge "" • p ' P 
Ochrolechia grimmiae Lyngc op op .. 
Ochrolech.ia lapu!Nis (Rlslnen) Rl.slncn "" "" " Ochrolechia tattarea {L) A Ma.ssal. "" 

.. 
Omphali.na hudsonia.na (H. S. Jenn.) H. E. Bigelow . 
opru~vmwa(L)N~ 'P "" op 
Orphnio.spon. moriopsis (A Mass.al.) D. Hawk!w. •P op •p 
Pannaria pezizoides (Weber) Trevis. 'P 
Parmelia omphalodes (L.) Ach. .. " " Plll'tmliasa.xatilis(L)Ach. "" st672 • p 
Parmelia sulcata TayiOf " " " Panneliopsi.s ambigua (Wulfen) Nyl. " " Panneltopsis hyperopia (Ach.) Arnold " " Peltigera aphthosa (L.) Willd. "" " ap 639 
Peltigera canina (L) Willd. •p st 
Pcltigen. collina (Ach.) SchrM. " Pcltigera didactyla (With.) J. R. Laundon .. .. " Pcltigera kristinssonii Vitik. "" Pt:ltigera leucophlcbia (Nyl.) Gyeln. •p .. •p 
Pt:ltigera malac:ea (Ach.) Fund: 

"" st •p 
Pt:ltigera rufesccm: (Weiss) Humb. st " Pt:higera sca.brou. Th. Fr. ap 348 "" Pertusaria cameopallida (Nyl.) Anz.i 

"" Pmuuria coriacea (Th.. Fr.) Th. Fr. 'P 
Pertuwia dactyl ina (Ac:h.) Nyl. .. st 
Pcrtus.aria geminipaB (Th. Fr.) C. Knight ex Brodo " Pertusaria g.lomcrata (Ac:b.) Schaer. ' P 
Pertusaria oculata (Dicks.) Th. Fr. st " st 
Pertusaria panyrga (Ach.) A Massa!. 

"" op 
Phaeocalicium compn:s.sulum (Szatala) Alb. Schmidt 'P 
Phaeophyscia cndococ:cina (K6rb.) Moberg op 
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Pha.cophyscia sciutra (Ach.) Moberg " .. " Phyll i.scum denun~ii (Moog. &. Mont.) Nyl. .. 
Physcia caesia (Hoffin.) Fonv. .. " " Phyacia dubia (Hotfm.) Lettau " st67 1 " Physcia tmella (Scop.) OC. v. marina (A Nyl.) Lyngc st 
Physoonia detma (Nyl.) Podt " Physoonia iYM.Licigcna (Ach.) Poth. " Placopsls gelida (l..) Linds. " " Placynthium aspercllun1 (Ad\.) Trcvis. " •• " Polychidium muscicola (Sw.) Gray ap 674 " Porpidia crustullll (Ach.) Untcl &. Knoph .. 
Porpidia tlavicunda (Ach.} Gowan •• .. 
PorpM!ia melinodcs (KOrb.) Gowan & Ahti st SSO st670 
Protopannelia badia (Hoffm. ) Hafcllner .. .. .. 
Pseudtphebt m.inuscula (Nyl. ex Arnold) 8rodo &. D. Hawluw, .. st " Poeudq>hd>e """"""' (1..) M. c,.;sy " st676 " P>on oubif..,a (Ach.) llook. .. 
Psoroma hypnorum (Vahl) Gray .. •• .. 
Rhagadostoma lichcnicola (De Not.) Kcissl. .. .. 
Rhiz.ocarpon badioaltUm (Fl&tc ex Spreng.) Th. Fr. •• . . 
Rhiz.ocarpon bolanderi (ruck.) Herre .. 
Rhiz.ocarpon disporum (Ntgeli CK Hepp) MOIL Atg. .. 
Rhiz.ocarpon eupetracum (Nyl.) Arnold .. .. 
Rhizocarpon gcminatum Kt.rb. .. •• •P 
Rhiz.ocarpon 8'01!>"Ph;rum (L.) DC. .. •• • • 
Rtuzowpon "'""" (FI<>ri<o) Arnold .. •• Rhi7.ocarpon Uwense (Vain.) Vain. •• Rhiz.ocarpon lavatum (Fr.) Husl. •• Rhiz.ocarpon leptolepis An1.i .. 
Rhiz.ocarpon p<>Ob>d;um (Nyt.) Zahll><. .. .. .. 
Rhiz.ocarpon rittokmse (Hcllb.) Th. Fr. •• .. 
Ri.nodina cacuminum (Th. Fr.) Malmc .. .. 
Rlnodina l ~idcoidcs {Nyl.) Kemst. .. 
Rinodina turfacc.a (Wahlenb.) KOtb. .. • • Solorina aocea (L.) Ach. .. •• ap663 I 

Sphoc< ......... fngil;, (1..) Pm. " " " Sphaa"opborw: globosus (Buds.) Vain. " " " Sknocaulon alpinum Laurer " " " Stcnocaulon arenarium (Savic:z) I. M. lamb .. 
Stereocaulon bottyosum Ach. ~ .. " Steteocaulon glareocum (Savicz) H. Magn. " Stereocaulon paschalc (l..) Hoffin. " st6H " Stereocaulon rivulorum H. Magn. .. .. 
Stereoclulonspathulifen~m Vain. .. 
Stereocaulon YCSUvianum Pen. .. st678 
Tcptw-omcla aglaea (Sommcrf.) Hertel & Rambold apH5 
Teptwomela anncniaa. (OC.) Hertel&. Rarnbold .. 
llwmolia vmniculari.s (Sw.) Schaer. 
Toninia cumu lata (Sommerl:) Th. Fr. .. 
Trapcliopsis granulosa (lloffin.) Lumbsch " ap 666 
Trtmolecia atrata (Ach.) Hertel .. .. 
Umbilicaria arctica (AdL) Nyl. .. .. .. 
Umbilicaria cincreorufescem (Schaer".) Frey st549 " Umbilicaria (.)llindrica (L) Delise ex Duby .. .. .. 
Umbilicaria deusta (L.) Baumg. st553 st " Umbilicaria havusii Uano •• ap679 •• 
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Umbilicaria hyperborea (Ach.) Holfm. ... ... •• Umbilicaria polyphylla (1..) Baumg. " Umbilicaria proboscidea (L.) Sdnd. ... ... •• Umbilicaria rigida (Du Rietz) Frey ... 
Umbilicariatorrefacta (Light!.) Schrad. ap ... ap 
Umbilicatia vellea (L.) Boffin. " " " Umbilicaria virginis Sckaer. ... ap 
Varioellaria rhodocarpa (KOrb.) Fr. ap •• Verrucaria degclii R. SanL "' Vcstergrcnopsis isidiata (Oq;tl.) E. Dahl ~ st 
Xanthoria borealis R. SanL &. Podt ... ap ap 
Xanlhoria elegans (Link) Th. Fr. ... ... ap 
Xanthoria sorWiaJ..a (Vain.) Poeh 
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ABSTRACf 

In this work we accomplished the isozyme analysis of monosporic strains of 
ten species of the genus Saccobolus, with the aim of establishing: the precise 
identification of some especics among which, the continuous variation of some 
characters poses doubts about their delimitation. interspecific relationships 
within the genus and evaluate possible intraspecific variations. No differences 
were observed in the state of the characters between the monosporic strains of 
each geographical isolate. Esterases was the only system in which differences 
between some geographical isolates were observed within the same species, 
resuhing in a total of 15 band panems. The phenogram obtained from 
grouping analysis (UPGMA) showed two groups of species, corresponding 
to the two sections of the genus. The isozyme analysis shows a very close 
degree of association within the members of the genus Saccobo/lls, this agrees 
with the morphological and physiological observations of the group, in which 
the species are regarded as a continuum. In the species studied of the genus 
Saccobolus the scarce intraspecific variation (due probably to the type of 
sexual reproduction) allows to emphasise the interspecific differences and 
clearly separate the different species These scarce isoenzimatic variability, 
could reflect a real genetic homogeneity. The results of this research support 
the use of isozyme patterns of enzymes tested for the delimitation of species in 
the genus. This anaJysis warrants the existence of the ten species as 
taxonomically independent units. 

Key words: isozymes, Ascobolaceae, taxonomy, fungi, Saccobolus. 
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INTRODUCTION 

The genus Soccobolus (Pezizales, Ascobolaceae) was establi shed by 
Boudier (1869) and characterised by the presence of a mucilaginous hyaline 
sheath surrounding the ascospores which are grouped forming a pack inside 
the ascus. The genus is divided in two sections: Saccobo/us and Eriobolus. In 
the first we find species with yellow, yellowish amber receptacles (lateral and 
exterior part of the apotecium, excluding the hymenium). and yellow-citrine, 
yellowish orange or orange yellowish content of the paraphyses. There is no 
amorphous intercellular pigment and the ascospore packing follows pattern I 
(van Brumelen, 1967). In the sect ion Eriobolus we find species with white, 
violated pale or violated brown receptacles and hialine paraphyses. Usually an 
amorphous intercellular pigment is present in the end of the paraphysis and the 
ascospore packing follows pattern II and IV (van Brumclen, 1967). 

We have found considerable coincidences in morphological, microscopic. 
cytological and developmemal characters from the study of numerous isolates 
and cultures belonging to ascospores of different species of the genus 
Saccobolus. Such coincidences have led us. in certain instances, to doubt in 
the delimitation of some species. Even though characteristics such as st ructure 
and asci dimensions. type of dehiscence, spores ornamentation and general 
pattern of ascocarp development have a clear importance in the classification 
of the species in the genus. In many cases, these have led to uncertainty in the 
identification of certain species, within which we observe a continuous 
variation of many characters. 

Different authors have comributed to widen the knowlodge of the genus, 
van Brummelen {op. cit.), CarTol (1967), Gamundi and Ranalli {1969), Ranalli 
and Gamundi (1975), Ranalli and Forchiassin (1976), Mercuri and Forchiassin 
(1978), Forchiassin and Dokmetzian ( 1982), Forchiassin (1983), Galvagno et 
al. ( 1984 ), Dokmetzian et al . ( 1986), Mouso and Ranalli ( 1986), Ranalli and 
Gonzalez Castelain (1994), Ranalli et al . (1994), Ramos ( 1994). Ramos and 
Forchiassin ( 1996, a y b), Ranalli and Mercuri (1995), Zelada et al. (1994). 

With the problem outlined and in order to clarify doubts, this work 
presents the isozyme analysis of 114 strains belonging to ten species of the 
Saccobolus. The aim of t he analysis is to establish the precise identification of 
the species. interspecific relationships within the genus and evaluate possible 
intraspecific variations. 

MATERIALS AND METHODS 

Organisms: Monosporic strains were used and kept in PF medium (Gamundi 
and Ranalli, 1964) at 5' C. BAFC: Buenos Aires Facultad de Ciencias Table I 



T •bte I . List of strains 

I KEY I STRAINS I LOCATION !suBSTRATE I DATE lsAFC# I 
C1lER I .~ citrinus £R OualcguaychU. ER.Arg oowdung Jan-88 2838 
CilER2 :>. dtrinw ER Gualcfl,uavchU, ER.Ar1l oowdunfl Jan-88 2839 
C1tERJ S.. a~,.i"us ER Gualeaua,'ChU, ER.Ara cowduna Jan-88 2840 
CitER4 S.citri1tw ER Guale~~:ua\'ChU , ERArg oowduna Jan-88 2841 
C1lER S S.. citriluu ER GualqtuaychU, ER.Arst cowdunjt J&n-88 2842 
C1tlll S.. dlrinus II Campena. POA. ArM cowduna Apr·94 2826 
CitU J S.. citrilfus II Campana.. PBA. Al~t oowduna Apr-94 2843 
CiUJ S S. citrilfus II Campana. PBA. Ar11 cowdun~t Apr·94 2844 
CitFAC I S. ritMus FAC Ciudad Uni,•crsitaria. BA, Atg CO\\' dun~t Ap<-94 2827 
CitFAC J S.. citriltus FAC Ciudad Uni,•mitan., BA, Alg cowdunll Apr·94 2845 
CitFACS S. dtrinus FAC Ciudad Universitaria, BA, Arg cowduna Apr-94 2846 
fAng O S. ltmgMsporus PO Puerto Deseado, SC, ArM cowdunfl Nov-83 2847 
Long I S. ltH1gevisJ1'fJNU PO Puerto Dctcado, SC, ArJl cowduna Nov-83 2848 
Long2 S. hmgMspor"W PD Pueno Or:5eado. SC, Arl\ cowduna Nov-83 2849 
l.ong 3 S. h»tgMrponu PO l:tueno Dncado, SC, Ar~t cow duflA Nov.8J 2850 
Long4 S. lo11gnitponu PO Pueno lklaldo, SC, AI~ oowdun~t Nov-83 2851 
PbtAsO S. plotDUis AC Aa,ronomla. BA, ArJl cowduf\R Jul-92 2852 
Pla1Ag2 S. pllllnuis AC Awonomla. BA, ~ cowdun~t Jul-92 2853 
i'tltAgJ S. p/Wm.sil AC AAA>nomlo. OA.A<Jt cow dung Jul-92 ""' PbiAgS S.. piDinuis AC Aa,ronomia., llA. ~ cowduna Jul-92 285S 
Pl•tSMI S.. plmmstt SM San Mar1in . N~ 1\orxdun,:t: Jan-96 2856 
PlatSM2 S. plalnuis SM San Matttn ,N.AfR honeduna Jan-96 28S7 
PlaiSM J S. pltJim.sis SM San M..nln , N.NR honeduna J•n·96 2858 
PlaiSM4 S. pliJim.ris SM San Martin . N.AfA h0f$Cciuna Jan-96 2859 
PlatSM5 S. plaiDJSiJ: SM SanMartin , N.N~t konc:duna Jan-96 2860 
PlaiSPO S. p/41m.Jis SP San Pedro. PBA, A111; cowduna May-91 2861 
P1atSP1 S. plDtouis SP San Pedro, PBA, Al}l cowduna Mav-91 2862 
PlatSP2 S. plDtmsis SP San Pedro, PBA. Ara oowduna t.Uy-91 2863 
Pla!SPJ S.. p/mnuif SP San Pedro. PBA. Al1l cowdun~t Mav-91 2864 

A 
Pb.tSP5 S. plalt!NiJ: SP San Pedro, PBA, Ara CO\\' dun~ Mav·9 1 2865 A 

>0 



Table I . List of strains A 
~ 

I KEY I I I sUBSTRATE I DATI lsAFCN I 
C> 

STRAINS LOCATION 
Soc<IJC2 S.sa~rsBC Villla La AngostUra, N,Arg cow dung l•n-37 2596 
Soc<BC3 S.s~BC Villla I.A. Anaosrura. N, Arg cow dun~ Jan-87 2866 
Saa:OC 6 S.sfK'C'Ob.oloUies BC Villta La Anl',o:RUta. N, Alp. cowdu"A Jan-87 2867 
Soc<BC7 S.sat:'C:Obolbi4t:s BC VinlaLIAn~ra.N, Atl', cowdun11. Jan-81 2868 
Soc<BC8 S.sa«ttboooUUa 8C Villta lA An,ROSIUra, N, ~ cowdun11. Sq>-88 2869 
S.OCTJ S.sa«DDJ.oobU/a TAn TaO del Valk, T, AI"' c:owdunl', Sq>-88 2:822 
Soc<T4 S.s~dn TAFI TafidciValle,T.~ cowdunl', Sq>-88 2870 
Soc<T6 S.soccoboioides TAFI Tafl dd Valle, T. Ar11. cowduna Sq>-88 2:871 
Soc<Ez9 S.uz«<boloUh:s EZ E.z.eiza, PBA, Ara honeduna MM·94 2872 
Sacc f:.z. 10 S.sii«<booDidn EZ Ezciu, PBA. ,.,. horscdunJt Mar-94 2873 
SaccEz l l S..111~ !Z Ezciu.. PBA. Ara horsedunp. MM·94 2874 
S.OC Ez: 12: S.so~ EZ F.J.eiD.. PBA, Af'R honc:duna MAr-94 287S 
Saoc Ez 13 S.so~ !Z Ezciu. PBA.,.,. hcnedunR Mar-94 2876 
SuccSM 0 S. sutrinnu SM San Martin , RN.A111. honc:dun11, Jan-96 2877 
SoocSM 4 S. succinnu SM San Manfn , RN.Arl', h~dUOR Jan-96 2878 
SuccSM 5 S. su«incws SM San MArtin , RN.ArR honc:duna 1111-96 2879 
SuocSM 6 S. sucdnnu SM San Martin , RN .Arl', hone dun~', Jon-96 2880 
Suc:cSM 8 S. sucritt('fiS SM San Martin , RN.ArR honeduna )..,.96 2881 
SuocVO S. succiluw ER <hlakMua\"ChU. ER.ArR -·- Apr-89 2882 
SuccV I S. sucriltnu ER Oua~uavchU. F..R.A.r'K cowdun11 Al"-89 2883 
Suc:c:V2 S.succilfau ER Guale~~:ua\'ChU . ERM cowdunp. Ap-89 2884 
SoocV 3 S.succinnu ER Gual~uavchU. ER.AtR COWdUII I', Apr-89 288S 
Sua:V 4 S.. sucdnf!US ER OualcRua)'ChU, ER,ArJt cowdunR Apr-89 2886 
TruncBC 2 S. tni.IICIIIIU BC ViJIIa La AnAo:Rura, N. ~ eowdun~~: Jan-97 2S95 
TruncBC 3 S. truflt'Giw BC Villla La A~ura. N. Arlt ~- dunJit Jan-97 2887 
TruncBC 4 S. trw11coiw BC Viii Ia La AnWJS~ura.. N. ArA c:owdunlt Jan-97 281!8 
Trunc:BC S S. trwiiNIIU BC Vil\la La Anjl()Stui"'. N. ArA cowdunR Jan-97 2889 
T!Uf'lcBC 6 S. ~nutctllu.s BC ViiHa La AnJlostura, N, ArA oowdunjl J•n-97 2890 
TruncTO S. tnl.ncfllu.s T Tandil, PBA, Alg hotsc:dun~ Jltl-92 2821 
Trunci I S. trwflctllw T Tandil. PBA. Alg horKdun• Jan-92 2891 
TruncT2 s. ti'UifNIUS T Tanclil. POt\, Alg hone dun~', Jan-92 2892 
Trunc:T3 S.trufiCQhu T T•ndil. PBA. Atg honedunlt Jan-92 2893 
Trunc:T4 S, li'UifCriiUS T Tandil. PBA, Arg ~dunlt J•n-•)2 2894 



Ttblc I. List of strains 

I K£V I STRAINS I LOCATION I sUBSTRATE loATE I sAFe • I 
Dq>F I S.tkpau,wraJIU FAC Ciudad Uni~rsiwia. HA. Arg hortedung Sq>-94 2R9S 
Dq>F 3 S.tkfHIJif>HGIUS f AC Cmdad Universataria., BA. Arg hone dung Sq>-94 2896 

Dq>F4 S.dqJ~Jupn-a~USFAC Ciudad Univcrsitaria. BA , Arg hone dung Sq>-94 2897 
lkpFJ' S. dqx~ufNralu:r FAC Ciudad Uni\·c:rs1 tari•. BA. Arg horse: dung Scp-9;1 2898 
Dep l I $. dqHJup«raJus II Campana, PBA. Aig cow dung Ago-94 28JJ 

""'" S.drpiAU~tiiW II Campana, PSA. Alg cow dung Ag6-94 28 11 
lkpiJ S.drpaupn"aJW U Campana. PBA. AlB cow dung Ago-94 28 12 
lnADI S. in/atGJU AD AdroguC. PBA.Arg. hone dung Maz-9 1 2831 
lnAD2 S. infntans AD Admgut. PRA.Arg. horxdung Mar-91 2899 
In Al)3 S. infntiUU AD AdroguC.PBA.Arg honedut1g Mar-91 2')0() 

lnAD4 S. infatruu AD AdrosuC, PllA,Arg. horse dung Mar-91 2901 
In ADS S. infattuU AD Adrogut, PBA,Arg. horse: dung Mar-91 2902 
lnAD6 $. infestruu AD Adrogut. PBA.Arg hone dung Mar-91 2903 
lnAD7 S. infmam AD Adrogue, PIJA.Arg. horse: dung Mar-91 2904 
In ADS S. infestaii.J AD AdroguC. PBA.Arg horse: dung Mar-9 1 2905 
In AD 9 S. UtfestaiU AD AdroguC. PBA.Atg horse dung Mar-91 2906 
In AD 10 S. Utfatans AD Adrogue, PBA.Arg. horscdutlg Mar-91 290& 
lnPA 13 S. infestrlii!I PA PonoAiegrc..Brasil cow dung Ma)'-91 2832 
lnPA 14 S. UtfataiU PA PortoAJesrc:.Btu~l cow dung Ma)'·91 2909 

lnPA 15 S. infatans PA Porto Negro::, Brasil oawdung May-91 2910 
In PA 16 S. inft::SiaiU PA Porto 1\kgre. llruil cow dung May-9 1 29 11 
lnPA 17 S. infestaiU PA Porto Alegre:, Oruil cow dung !'.ia)'•9 1 2912 
Sc:ul2 S.MJdodqHUlJHf'fli.U II Campana, PBA. Arg cow dung Aug. 94 2913 . 

Scu r 3 Suudod~uJHnJJus II Campana. PBA. Alg CO\\' dung Aug.94 2914 
Scula Suudod~pntllus II Camp!lna. PBA, Alg cow dung Aug 94 2915 
Scu 16 S. sn4dodqJQMfH!'tJIUS II Campana. PBA. Alg cow dung Aug 94 2916 

A 

Seu 18 S.uudodqHJUJH!raiUS II C1mpana, PBA. Arg CO\\' dung Aug 94 2917 ~ 



.. 
T1ble 1. List of strains ~ 

N 

I KEY I STRAINS I LOCATION !sUBSTRATE I DATE luA.'C N I 
ScuV2 S.uuJodqxsMptm~tw I V Campan~~.PBA.Arg horse: dung Aus 94 2828 

Seu V3 S.sn~Jodqx~uJHNIIU I V Camp11na. PBA, Arg harte dung Aug. 94 2919 

SeuV4 S.uuio4qxnlp6a11U I V Campana., PBA. Arg hone dung Aug. 94 mo 
ScuVS S.u t.Jdodq>OIIpuMIU I V Cam~ PBA, Arg hone dung Aug. 94 292 1 

ScuV6 S.uutltNhptulpaatJu I V CamJ)Ill\&. PBA, Arg hone dung Aug. 94 2922 
S.U EZ I S.s&ulodqx&u.JNrfi/JU EZ Ezeiu. PBA. AlB hone dung Jun-91 2829 

Seu EZ 2 S.uu~pn1lhU lZ Ez.eiz.l, PBA. Arg hone dung Jun-91 2923 

Sal EZ3 S.sn~dtHI~UJNrO!us EZ Ezciz.a, PBA,Arg hone dung Jun-91 2924 

SeuEZ4 S.snuJodqJGJJ.putziiU EZ Euiza, PBA. Arg hotSedung Jun-91 292S 
VerOCO S. wrrucisponu GC Gob.Castro.PBA, Arg hone dung Jun-83 2823 

V~GC I S. wrruci.Jponu GC Gob.Castro, PBA. Arg hor9edung Jun-83 2926 
VerOC2 S. •w-rurisptWUS CC Gob.Castro, PBA, Ar8 hone dung Jun-83 2927 

VerC'.Cl S. WTr~~riffHW'U CC Gob CIUtm. PDA, Ara hone dung Jun-83 2928 

Ver0C4 S. •vrrucUponu GC Gob.Casuo, PBA. Atg I'Knc:dung Jun-83 2929 

VerGeS S. wnucisponu GC Gob.Castro. PBA. Ns hone dung Jun-83 2930 

VerOI S. ~~tn~~ci.tponu G Ow.JeguaychU. ER. Arg oowduns Apr-89 2931 

Ver02 s. •'Onlcisponu c Guakgu.ayehU, F.R. Arg cow dung Apr·89 2932 

Vr:rGJ S. wrrucUporus G Owkgua)'dlU, ER. Arg cow dung Apr·89 2933 

VerG4 s.~'Onlcisporws G Oualegua)'chU, ER. A.rJ cow dung Apr-89 2934 

VerGS S. t.WnlcispoNu G GualeJu•yehU, ER, Atg cow dung Ap1"·89 293S 

Vet06 S.w rn.cisponu G Oualegua)'\!hU, ER. Ara cow dung Apr~9 2936 

Verll6 S. """"'t:Uponu II C1mpma, PBA, Arg cow dung Aug.9J 2937 

Vetll7 Sll671lcisporw II C1m~na. PBA, Arg eowdung Aug. 94 2938 

VefiiB S. ygrueiJponu J I C1mpal\l, PBA, Arg eowdung Aua. 94 2939 
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shows the location (place, province) (BA: Buenos Aires, PBA: province of 
Buenos Aires, SC province of Santa Cruz, ER province of Entre Rios, N: 
province of Neuquen, RN: province ofruo Negro, T: province ofTucum8.n), 
substrate (dung), date of collection and strain number (BAFC #) for all the 
isolates. 
Growth medium : SO,Mg.7H20, 0,5g; PO.H2K, 0,5g; PO.HK2, 0,6g; 
CuS04.5H20 , 0,4rng; MnCI2.4H20 0,09rng; H,BO,. 0,07mg; Na2Mo04.2H20 , 
0,02mg; FeCI,, lmg; ZnCI2, IOmg; biotine 5~g; thiarnine-HCL 0. 1 mg., glucose 
15 g., asparagine 4 g, distilled water to complete I litre. 

Growth medium was sterilized at 121°C and 1.2 atm. for 20 minutes. 
Erlenmeyer flasks containing 50 rnl of fresh medium were inoculated by 

transferring a 5 mm disk cut out from the margin of a 5 day-old colony 
growing on 2% Bactoagar. Incubation was carried out at 24°C under 
continuous and orbital shaking at 125 r.p.m. in an New Brunswick G 27 
incubator chamber. 

Mycel ium was harvested, vacuum filtered in a Buchner funnel through 
filter paper and dried at 90 •c to obtain dry weight values as a growth variable 
in time. For the samples used in the electrophoretic analysis, the mycelium was 
harvested I he day of maximum growth (which was established for each species 
from growth curves) rinsed three times with bidistilled water, fractionated and 
kept at -70 oc until used. The mycelium was milled with extraction buffer 
(IOOmM Buffer Tris-HCI, pH 7,5, 0,1% v/v 2-mercaptoetanol, lmM EDT A, 
I OmM CIK. I OmM CI,Mg.6H20 , I 0"/o PVP I 0000) (Solti s et al. , 1983), 
separated in aliquots and kept at -7CfC until used. 

Polyacrylamide gels and enzymatic dying: The horizontal gel technique 
was used, using gel concentrations of 7% polyacrylamide (Saidman, 1985). 
Buffer solutions for gel preparation varied according to the different isozyme 
system analysed. Thirteen enzymatic systems were analysed. The enzimatic 
system were clasified in: 
Enzymes with good resolution for all isolates ACP (acid phosphatase) EC: 

3.1.3 .2, G6PD (glucose-6-phosphate dehydrogenase) EC: L L 1.49, IDH 
(isocitrate dehydrogenase) EC: I. I. 1.42, EST (esterase) EC: 3. I. 1..., GOT 
(glutamic oxaloacetic transaminase) EC: 2.6. 1. 1, SOD (superoxide dismutase) 
EC: 1.1 5.1.1. Enzymes with good resolution for only some isolates AK 
(alkaline phosphatase) EC: 3.1.3.1, GDH (NADP) (glutamate dehydrogenase) 
EC: 1.4. 1.3, MDH(NADP) (malate dehydrogenase (NADP)) EC: 1.1 . 1.40, 
MDH(NAD) (malate dehydrogenase (NAD)) EC: I. 1.1 .37. Enzymes with 
poor or no resolution ADH (alcohol dehydrogenase) EC: I. I. 1.1 , CAT 
(catalase) EC: I. I I. 1.6, PER (peroxidase) EC : 1.1 I. 1.7. 
Different systems of gel buffer (A) and electrode gel (a) for each enzyme 
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were used: 
(A) Lithium borate, pH 8 I (a) Lithium borate, pH 8,2 (Scandalios, 1969; 
modified); ADH, CAT, EST, GOT, MDH(NADP), MDH(NAD), SOD, PER. 
(A) Tris-citrate, pH 6,5 I (a) Tris citrate, pH 7 (Selander et al., 1971 ; 
modified); ACP, AK, IDH, GDH (NADP). 
(A)/(a) Tris citrate, pH 8 (Soltis et al., op. cit.); G6PD. 

Dying techniques for AA T were performed according to Vallejos, 
(1983); for ACP, G6PD, AK, IDH, GDH (NADP), ADH, CAT, PER, were 
performed according to Manchenko (1994); and for EST, GOT, 
MDH(NADP), MDH(NAD), SOD according to Wendel and Weeden ( 1989). 
The six systems wich showed the best resolution for all the isolates were 
selected for the subsequent analysis. 

The extracts were absorbed in Whatman 3 MM paper rectangles (2mrn x 
4mm), which were introduced in the grooves made in the gel. 

They were then covered with a solution of bromophenol blue (which 
marked the front of the electrophoretic run). Electrophoresis was carried out at 
constant temperature. 4°C; using a potential difference of 120 volts. during 5 
hours. after which we proceeded to reveal the different bands of enzymatic 
activity. 

The distance for each band from the origin was measured in every 
enzymatic system. Rf was detennined as the ratio between the migration 
distance of each band of enzymatic activity with respect to the bromophenol 
blue front. 

Numerical methods: The 24 geographical isolates of the ten species of 
Saccobolus constituted the operative taxonomic units (OTU). 

The characters used, each represented by a band of enzymatic activity, 
were obtained from studying the material detailed in table I. Fony eight 
characters were used and entered in a phenetic matrix as binary data which 
were coded as presence (I) or absence (0) for all the monosporic isolates 
consigned in table I. No differences were observed between the different 
monosporic strains from each geographical area. therefore we determined that 
each one was one operati ve taxonomic unit. 

Grouping analysis: From the basic matrix the coefficient of similarity of 
Gower (Sneath and Sakal, 1973) was calculated for each possible OTU pair. 
The resulting matrix was analysed by the unweigh ted pair·group method using 
arithmetic averages (UPGMA) (Sneath and Sakal, op. cit .. ). The Multivariate 
Stat istical Package (MVSP) programme (Kovack, 1993) was used in the 
analysis. The distonion produced during the grouping analysis was calculated 
using the coefficient of phenetic correlation, (Sokal and Rohlf, 1962) using the 
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NTSYS-PC (Rolf; 1993) programme. 

RESULTS AND DISCUSSION 

figure I shows the diagrams of the zymograms for the six isozyme 
systems 44 electromophs were detected. 

Acid phosphatase showed six different band patterns for both sections. 
Figure I ( 1-A-F). 

The only system that showed some differences between the different 
geographical isolates for the same species was esterases figure I (2.A-0) 
showing a total of 15 band patterns. Among the species of the section 
Saccobo/us, S. /ongevisporus 2-C, S. p/aunsis 2-D and S. truncahiS 2-1 did 
not show differences between different geographical isolates, whilst S. 
dtrinus 2-A and 8 , S :raccoboloides 2-E and F and S. succineus 2-G and H 
did. 

The section Eriobolus showed six band patterns for esterases (J -0) S 
1/epauperatus (2-1) and S. infcstans (2-K) did not show differences between 
different isolates, whi le some isolates of S. seudodepauperatus (2-L y M) and 
S. ve"ucisporus (2-N y 0) differed from the rest. 

Glucose-6phosphate dehydrogenase figure I (3 .A-E) showed three 
electromorphs, with one band each, for the section Saccobolus (3.A-C). and 
two for the section Eriobolus (3 .0-E). Glutamic oxaloacetic transaminase 
figure I (4 .A-F) showed only two electromorphs with one band for the section 
Saccobo/us (4.A-B). The sect ion Eriobo/us showed one band pattern for each 
species (4.C-F). 

lsoci trate dehydrogenase figure I (5.A-D) showed 4 electromorphs with 
two bands each. Two electromorphs for the section Saccobolus (5.A-B). and 
two for the section Eriobolus (5.C-D). Superoxide dismutase figure I (6.A­
H) showed five band patterns for the species of the section Saccobolus (6-A a 
E), and three for the section Eriobolus (6-F a H). 

Among the six isoenzimatic system studied, only the glucose·6-phosphate 
dehydrogenase showed one band for all the strains analysed, in concordance 
with haploid state of vegetative mycelium. The presence of simple bands due 
to the expression of simple alleles could be expected. The ex.istance of 
multiple band patterns for some of the system investigated, suggests the 
existence of secondary enzymes, resulting from posHransductional processes, 
or expression of alleles of different loci. (Harris and Hopkinson. 1978 ; 
Micales, 1992) 

The phenogram obtained from the grouping analysis (UPGMA) figure 2, 
shows that the two sections in which the genus is divided are clearly separated 
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in two groups of species. Each of these groups comprises the geographic 
isolates of the species previously included in each section. The core that 
contains the species of the section Eriobolus shows a subgroup of three 
species. S. depauperarus. S. infestans and S. ve"uci.'iporus and one OTU, 
separated from the rest, represented by S. seudodepaupe.ratus. The other 
group, which includes an the species of the section Saccobolus, shows a 
group fanned by five species: S. /ongtn1isporus, S. sucdneus, S. plaJensis, S. 
saccobo/oides and S. truncatus; and another isolated from the rest formed by 
the populations of S. citrinus. In the first group two smaller groups are 
formed, one constituted by S. p/atensis S. saccoboloides and S. truncatus, 
and another one fanned by S. longevisporus and S. succineus. 

The two groups which correspond to both sections, are associated with a 
degree of similarity greater then 60 %. The species showed scarce differences 
among the populations of t he same species, with degree of similarity of around 
I 00%, indicating that their phenotipes are almost ident ical. The differences of 
some bands for esterscs cause the slight differences in the degree of similarity 
among the strains of different populat ions of the same species. The rest of the 
enzymes did not show differences among geographic isolates. 

The coefficient of phenetic correlation was of 0,94 indicat ing hardly any 
distonion in the grouping analysis. 

When numerous isolates of different species of the genus Saccobolus 
were studied, the coincidences observed in morphological , citolog.ical and 
developmental charaters poses doubts on their clear delimitation. On the other 
hand the growth media and culture conditions caused variations in the 
morphology of the apotecia and their distribution on the substrate, these 
changes can be observed not only in the laboratory but also in natural 
populations. 

The isoenzymatic techniques utilized in this work clearly delimited the 
species of the genus. Each species showed characteristic band patterns for the 
majority of the isoenzymatic systems analyzed. 

When comparing the results obtained from isoenzymatic analysis with previous 
morphological and physiological studies, we can observe that the higher degree of 
similarity between pairs of species is in concordance with greater similarities in 
morphological characters and physiological characteristics. 

S. saccoboloides and S. platensis which showed the highest degree of 
similarity, are also species tightly tied when culture and morphological 
characters are analyzed (Ranalli y Mercuri , op. cit.). 

S. dtrinus, a species that clearly difl"ers from the core or group that 
includes the rest of the species in the section Saccobolus in the isoenzymatic 
phenogram, presents a physiological and culture behaviour that differs 
notoriously from the rest, although such differences are not expressed in its 
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morphology. 
In the section Eriobolus the species are better morphologically delimited 

and th.is fac t is reflected in the isoenzymatic analysis. S. seudodepauperatus 
was the speeies that showed the lowest degree of similarity. Ranalli y 
Gamundi, op. cit.. analyzed culture and morphological characters to compare 
S. seudodepauperatus and S. depauperatus. This study showed a clear 
difference between both species, as well as among .S. seudodepauperatus and 
the rest of the species in the section. 

With respect to the scarce variability that exists within of the species of 
this genus, it can be related to thei r type of sexual reproduction. All the 
species of the genus are homothallic; this means that they are able to complete 
thei r life cycle staning from a monosporic strain. It has been proposed that the 
degree of variation is in direct relationship with the degree of sexual 
reproduction in the populat ion or species. ln populations of Phakopsora 
pachyrhizi (Bonde et al., 1988) and Puccinia striiformis (Newton et al ., 
1985), pathogens which do not reproduce sexually, low levels of enzyme 
diversity were reported. Previously Burdon et al . (1983) reported that there 
was no genetic variation in the collections of Puccinia granUnis f. sp. tritici 
from Australia when the fUngi were forced to reproduce asexually. Harrington 
et al , op. cit. , correlated the enzymatic variability with the type of 
reproduction in Ceratoc)'sris. In this genus, a scarce or null isoenzymatic 
variability in the homotallic species could be observed also in one species that 
only has asexual reproduct ion, while heterothallic species showed greater 
variability. 

The scarce isoenzimatic variability, observed witlUn the species of the 
genus Saccoholus, could refl ect a rea1 genetic homogeneity. Other authors 
wich studied the genus Saccobolus, observed low or null intraspecific 
variability for other phenotipic characteristics such as morphology and culture, 
(Mercuri and Ranalli , op. cit.), and growth, (Ramos and Forchiassin, 1998), 
and for other physiological characteristics tested among them enzymatic 
productivity, (Ramos and Forchiassin, op. cit.). These find ing support the 
ex.ixtencc of genet ic homogeneity. 

Isozyme analysis is frequently used to solve taxonomic problems. 
particularly when the morphological characteristics arc overlapped or are 
plastic within the genus or species as happens in Saccobolus. ln this genus the 
species form a continuum., making it often a difficult task, to separate some 
species with cen ai nty because, many morphological characteristics show 
hardly any variation between species. Isozyme analysis allows to identifY 
clearly different species of the genus as totally ident ifiable entities. The ability 
of these techniques in identifying species rely funhennore, on the degree of 
genetic variation within the population. Ln the species studied of the genus 
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Soccobolus the scarce intraspecific variation (due probably to the type of 
sexual reproduction) allows to emphasise the interspecific differences and 
clearly separate the different spceies. On the other hand, in groups with high 
genetic variability diagnostic markers are hardly obtained and intraspecific 
variat ion may be similar to that observed among species, hindering the clear 
separation of species within the genus. 

As a rule a high degree of association is observed among the ten species 
of genus Saccobolus which fonn one group when the isozyme analysis is 
taken into account. This agrees with previous morphological and physiological 
studies, which also show that these species fonn a continuum difficult to 
delimit in some cases, due to the high homogeneity in the morphological 
characters. 

Analysis of the isozyme patterns provides an invaluable piece of 
information about differences and similarities between the species of the 
genus, indicating that the ten species which were studied constitute 
independent taxonorrUc entities, supponing what was already established on 
the basis of morphology and physiology (Ranalli and Forchiassin, op. cit. , 
Mouso and Ranalli , op. cit. , Ranalli and Gonzalez Castelain, op. cit., Ranalli et 
al ., op. cit ., Ranalli and Mercuri , op. cit .). 
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ABSTRACT 

Two new genera ,Xylohyphopsis Baker& Partridge and Websteromyces 
Baker & Partridge, are established. The fomter is typified by the anamorph ic 
fungus previously known as Xylohypha curta (Corda) S. Hughes [Torula 
curta Corda], while the latter accommodates a hithertofore undescribed 
species. W verruculosum. Xylohypha lignicola Sutton is considered to be 
congeneric wi th X. curta and is, accordingly, also class ified inXylohyphopsis. 
All three occur on decorticated wood. 

INTRODUCTION 

Ongoing studies of dematiaceous Hyphomycetes occurring on woody 
substrates in southern Africa have led to the discovery of a number of novel 
taxa and some previously described but whose classification has been found 
to be in need of revision (Morgan-Jones, 1982; Morgan-Jones et a/., 1983 ; 
1987a; 1987b; Sinclair eta/., 1987; Panridge eta/., 1999). Among those 
collected during the course of the last decade are two catenate entities, one 
originally described as Torula curta Corda, and another which we believe to 
be undescribed. We consider their respective uniqueness sufficient to warrant 
the naming of two new genera in which to classify them. Both are described 
and illustrated in this publication. 

In rcclass il)oing T. curta in the genusXylohypha (Fr.) Mason, Hughes 
and Sugiyama ( 1972) recognized its si milarity, in terms of some key hallmark 
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characteristics, to the type species, X. nigrescens (Pers.) Mason. However, 
these authors ( Hughes & Sugiyama, Joe. cit.) noted the presence of apparently 
septate conidia following somewhat irregu lar chain disarticulation, leading 
to the qua li fy ing statement being made that , notwithstanding thi s fea ture, the 
taxon ''seems more suitab ly classified in Xy lohypha than e lsewhere". We are 
in agreement with what is presumably inferred; that is, T. curta is not entirely 
sati sfactorily classified in Xylohypha. In addition to the matter of conidial 
septation certain other distinguishing characteristics clearly separate this 
species from X nigrescens. These will be discussed in detail foll owing the 
description provided below. Since there is no alternat ive genus ava ilable in 
which to classify this anamorph such is estab lished herein. 

TAXONOMIC PART 

Xy lohyphopsis Baker et Partridge, gen. nov. 

Colonise effusae, nigrae. Mycelium plerumque in substrata immersum, 
ex hyphis ramosis, septatis, pallide brunneis vel brunneis, laevibus 
composi tum. Conidiophore micronemata, s ingula vel saepe caespitosa, 
cylindrica, pa ll ide brunnea, Jaevia, adscendentia vel semiprostrata. Conidia 
s icca, in catenis simplicibus vel ramosis, acropeti s formata, acropleurogena, 
doliiformia, aseptata vel septata, pallide vel medio brunnea, laevia, ad 
extremis truncati s. 

Xylohyphopsis Baker & Partridge, gen. nov. 

Colonies effuse, spreading widely or concentrated and loca li zed, 
powdery with abundant conidial formation , dark brown to black. Mycelium 
most ly immersed in the substratum, composed of branched, septate, pale 
brown to brown, smooth hyphae. Conidiophores micronematous, essentially 
unmodified , emergent hyphae, single or in loose caespitose clusters, mostl y 
flexuous, cylindrical or with individual cells slightly inflated, pale brown, 
smooth, ascending and more or less erect or semi·prostrate . Conid ia dry, 
formed acropetally in s imple or branched chains, acropleurogenous, barrel· 
shaped to ellipsoidal, aseptate or septate, where multicellular constricted at 
the septa, pale to mid brown, smooth, distinctly truncate at both ends upon 
disarticulation or obtuseat one end ifterminal, tending to round off fo llowing 
detachment. Conidia seceding by either schizolytic splits occurring at septa 
or occasionally conidial units abstricting completely with no discernible 
transverse septum involved. 

Etymology: Xylohypha et Gr. opsis, aspect. 
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Xy lohyphopsis curta (Corda) comb. nov. (Figure I) 

= Torula curta Corda, Icon. Fung. 6: 5, 1854. 

= Xylohypha curta (Corda) S. Hughes apud Deighton, Mycol. 
Pap. 78: 43 . 1960. 

= Torula olivacea Corda subsp. inops Karst. , Hedwigia 29: 272, 
1890. 

Colonies effuse, spreading widely and thin or concentrated and 
local ized fOrm ing a somewhat dense substratum, powdery with abundant 
conidial fonnation , dark brown to black. Mycelium mostly immersed in the 
substratum, composed of branched, septate, pale brown to brown, smooth, 2-
5~m wide hyphae. Occasional hypha! cells s lightly innated. Conidiophores 
micronematous, essentially unmodified, emergent hyphae, merging gradua lly 
and subtly into conid ial chains, sing le or in loose caespitose clusters, mostly 
fl exuous, cylindrical or with individual cells slightly inflated, pale brown, 
smooth, ascending and more or less erect or semi-prostrate. Conidial chains 
often arising as lateral outgrowths of repent hyphae in close proximity to one 
another and frequently from adjacent hypha! cells. Conidia dry, fa nned 
acropetall y in long, simple or, more rarely, branched chains, 
ac ropleurogenous, barrel-shaped to ellipsoidal, aseptate o r septate, where 
muhice llular constricted at the septa, pale to mid brown, smooth, distinctly 
truncate at both ends upon disaniculation or obtuse at one end if terminal, 
tending to round off following detachment, becoming un i fonnly somewhat 
thicker-walled wi th maturity and very s lightly roughened. Conidial s ize 
vary ing depending upon number of unit cells; when unicellu lar 6 .5-8 x 5-
6.5 J.1m. Chains breaking up readily into zero to four, or more, septate conidia. 
At the time of secess ion polar truncation broad, flat, 3-4J.lm wide. Conidia 
seceding by either sch izolytic splits occurring at septa or occasionally 
conidial units abstricting completely with no d iscernible transverse septum 
involved. 

On decaying wood, Mont-Aux-Sources, Royal atal National Park, 
Republ ic of South Africa, 16 January 1992, G. Morgan-Jones, AUA. 

The decision to estab lish a new generic name for this taxon is based 
upon the presence of several fund amental differences between it and 
Xylohypha sensu stricto . In X. nigrescens and such other species as X 
Jerruginosa (Corda) S. Hughes, X novae-ze/andiae S. Hughes & Sugiyama, 
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and X. palmicola S. Hughes & Sugiyama, the units oft he moni liform conidial 
chains are invariably connected by only a very narrow isthmus, there being 
no broad transverse septum involved in the compartmemalization process. 
Each successive conidium arises as a bud which originates at a minute 
terminal conidiogenous locus on the preceeding un it, and is ultimately 
pinched off in essentially a yeast-like manner. As a result, the constr iction 
between each conidium is extremely accentuated and the chains consistent ly 
fall apart as sing le-celled un its. As Xylohypha conidia mature. thei r walls 
th icken d ifferentia lly. the small connective zone between each conidium 
remaining rather thinner than the pcriclinal circumference area. In contrast, 
the conidial uni ts of Xy lohyphopsis curta are separated by broad transverse 
septa which thicken equi valently relati ve to the lateral wa lls. In the process 
of disart iculat ion the distinct , wide septa cleave schizolytically. 

Xylohyphopsis curta appears to be cosmopolitan in distribution and 
somewhat varied in its substrate association. In addition to the co llection 
from South AfTica reported herein, th is species has been encountered in 
Canada on unidentified rotten wood (Hughes and Sugiyama, loc. cit. ). The 
name Torula o/ivacea Corda subsp. inops was based on a specimen of this 
fungus found on pine wood in Fin land and the Corda type material extant in 
the Prague herbarium (PR) is on wood of Quercus (Hughes and Sugiyama, 
loc. ci t.). 

Sutton ( 1973) named and described Xylohypha lignicola Sutton, a 
fu ngus which appears to be c losely similar to X curUJ. It produces 
comparable chains of conidia, each un it being separated by a broad transverse 
septum . However, Sutton (lac. cit.) noted that the cha ins do not readily break 
up, and when they do each resulting conidium is invariab ly unicel lu lar. At the 
time of detachment the conidia were described as being truncate at each end 
but later becoming subglobose to g lobose. Although of a similar size to those 
of X curta, the conidia of X lignicola are dark brown, thick-walled, and 
verrucose at maturity. Notwithstanding these small differences, we believe 
X lignicola to be congeneric with X curta and therefore the following new 
combination is proposed: Xylohyphopsis lignicola (Sutton) Baker & 
Panridge, comb. nov. [basionym: Xylohypha lignicola Sutton, Mycol. Pap. 
132: 126, 1973]. 

Websteromyces Baker et Part ridge, gen. nov. 

Coloniaeextense effusac, atrobrunncae vel nigrae, densae, pulveraceae. 
Mycelium in substrata immersum, ex hyphis ramosis, brunneis, septat is, 
laevibus compositum. Conidiophora semi-macronemata, singula ve l 
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FIGURE I. Xylohyphopsis curta. Conidiophores and conidia. 
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plerumque caespitosa, adscendentia, erecta ve l flcxuosa, simplic ia vel 
interdum ramosa, cy lind rica, pall ide brunnea ve l brunnca, laevia, apicem 
versus verruculosa. Conidia sicca, in catenis simplicibus ve l ramosis, 
ac ropeti s fonnata, acropleurogena, ellipsoidea vel leniterclavata, aseptata ve l 
1-2-septata, brunnea, dense verruculosa. 

Websteromyces Baker & Partridge, gen. nov. 

Colonies extensive ly effuse, spreading as irregular tufts, at first more 
or less orbicu lar, later becoming confluent, dark brown to black, dense, 
appearing when fully developed as powdery, sooty patches. Mycelium mostly 
immersed in the substrate, composed of branched, brown, septate, smooth 
hyphae. Conidiophores semi-macronematous, liulc modified from the hyphae, 
broader and somewhat ve rruculose distally. otherwise smooth, soli tary or, 
more frequently, densely caespi tose, ascending, more o r less straight or 
slightly fl exuous, simple or sometimes bearing short lateral branches, 
cyl indrica l, pale brown to brown. Conidia dry, in simple or branched chains, 
fanning acropetally, acropleurogenous, ell ipso id to somewhat clavate, 
unicellular or 1-2-septa te, brown, densely verruculose. 

Etymology: this genus is named in honor of Professor John Webster, 
Universi ty ofExeter, England, who collected the type specimen, in respectful 
recognition of his many distinguished contributions to mycology. 

Websteromyces verruculosum Baker et Partridge, sp. nov. 

Coloniae cxtense effusae, atrobrunneae vel nigrae, densae, velutinae. 
pulvcraceae, discretae vel intcrdum coalescentes, orbiculares vel irregulares. 
Myce lium in substrata immersum, ex hyphis ramosis, brunncis, septatis, 
Jaevibus vel ve rruculosis, 2.5-4fim crassis compositum. Conidiophora semi­
macronemata, s ingula vel plcrumque caespitosa, adscendentia. erecta vel 
flexuosa, simplicia vel interdurn ramosa, cyl indrica, pallide brunnea ve l 
brunnea, laevia, ap icem versus vem1culosa, usque ad 90~m longa, 3.5-Sfim 
crassa. Conidia s icca, in eaten is simplicibus ve l ramosis, acropetis formata, 
acroplcurogena, ellipsoidea ve l lenite r clavata, aseptata vel 1·2-septata. 
brunnea, dense verrucu losa, 6-1 O~m longa, 4 -S ~m crassa. 

In ligno emonuo, Mankwe Dam, Pilansberg Nature Reserve, 
Bophuthatswana, Republic of South Afri ca, II July 1991 , J. Webster, AUA. 
holotypus. 
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FIGURE 2. Websteromyces verruculoswn. Conidiophores and conidia. 
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Websteromyces verruculosum Baker & Partridge sp. nov. (Figure 2) 

Colonies extensively effuse, spreading as irregular tufts, at first more 
or less orbicular, later becoming confluent, dark brown to black, dense, 
velvety, appearing when fully developed following conidiation as powdery, 
sooty patches. Mycelium mostly immersed in the substrate , composed of 
branched, very pale brown to brown, septate, smooth or occasionally rinely 
vem1culose, 2.5-41-lm wide hyphae. Conidiophores semi-macronematous, 
li ttle modified from the hyphae, broader and somewhat verruculose dista lly, 
otherwise smooth , ar·verruculose over much of their length, solitary or, more 
freq uent ly, crowded and densely fasciculate, ascending, more or less straight 
or slightly fl exuous, simple or sometimes bearing short latera l branches, 
cyli ndrical, pale brown to brown, up to 90~m long, 3.5-511m wide. Conidia 
dry, in simple or branched chains, fanning acropetally, acropleurogenous, 
ell ipsoid to somewhat clavate, unicellular or frequen tly bicel lular, rarely 2-
septate, where !-septate with the d ista l cell often slightly larger than the 
other, brown, densely vcrruculosc, becoming relatively thick-walled at 
maturity, 6- I O~m long, 4-5~m wide. 

On dead, decort icated, submerged branch of unidentified tree, Mankwe 
Dam, Pilansberg Nature Reserve, Bophuthatswana, Republic ofSouth Africa , 
I I July 1991 , J. Webster, AUA, holotype. 

Although a number of genera having acropetally catenate conidia of 
morphologically simi lar aspect have been recognized, such as Cladosporium 
Link, Websteromyces is distinct in a number of respects. The absence of any 
cicatrization, the degree of abstriction between each conidial unit, and 
conidium ornamentation are among characteristics which make this genus 
singularl y unique. 

The fu ngus Alysidium minus (Castaneda) Castaiieda & Kendrick, 
originally named Cladosporium minus Castaiieda, has a broadly similar 
morphology, but it is uncertain whether this taxon, because of the presence 
of what appear to be distinct conidiogenous denticles, is closely related to W. 
verntculosum. It is conceivable, however, that it might be appropriately 
transferred to Websteromyces. It seems very doubtful that A. minus is 
sati sfactori ly class ified in the genusAiysidium Kunze, not only on account of 
this name being now considered a synonym of flaplolrichum Link. A 
reevaluation of its classification and that of several other species currently 
placed in Alysidium is needed. Among these are A. gutlularum Castaiieda, A. 
pinarense Castaneda & Kendrick, and A. resinae (Fr.) M.S. Ell is, including 
A. resinae var. microsporum Sutton. Such taxa arc doubtfully related to 
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species of Haplorrichum , a genus based on the anamorphs of Botryobllsidium 
Dank, which produce hya line or straw-colored conidia and will , therefore. 
need to be trans ferred elsewhere, possibly to one or more additional new 
genera. The type species of Alysidium is the anamorph of Botryobasidium 
aureum Pannas to and a number of binomials have, histo rically, been app lied 
lO it, includingA.fulvum Kunze, A. dubium (Pers .) M.S . Ell is [Trichoderma 
dubium Pers. ], and Haplotri<:hum aureum (Pers.) Hol.-Jech. [Acrosporium 
aureum Pcrs.J. In a revision of Haplotrichum, Holubov8-Jechov3 ( 1980) 
adopted the name H. aureum but T dubium is the first binomial applied to 
this species. The same author (Holubova-Jechova, 1976) had taken up the 
genus flaplotriclwm Link for anamorphs of Botryobasidium on the basis of 
the fu ngal nomenclature starting-point date provisions o f the Internat ional 
Rules o f Botanical omenclature existing at that time. Following the 
enactment of changes in the ICBN made in 198 1, however, the generic name 
Acladium Link [Mag. Ges. naturf. Frcunde, Berlin, 3: I I, 1809] takes priority 
precedence over fiClplotrichum and the valid name for the anarnorph on 
which the generic name Alysidium is based is thus now Acladium dubium 
(Pers.) S. Hughes. In order to appropriately revise the nomenclatu re of these 
anamorphs, other taxa transferred by Holubova-Jechova ( 1976) wil l probably 
need to be reassigned to Acladium. Relative to A. pinarense, Castaneda & 
Kendrick ( 1990) afTer the observation that darkly pigmented species of 
Alysidium and Alysidiopsis Sutton may eventually be redisposed in 
Cladosporium. We consider this to be highly unlikely, however, because of 
the absence o f distinctly thickened conidial scars in the former genera . On the 
contrary, Alysidiopsis appears to be a perfectly good genus. These taxa 
clearl y do not belong in Cladosporium. 
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Summary 

Spores of E. elachiston are warted; warts usually grouped in clusters, then 
giving the impression of thickening pads by lransmiued light. These cl usters 
of wans might be the precursors of lhc typical thickened pads found in some 
species of the genus. 

Echinostelium e/achiston Alexop. is a scarcely a co llected species. It is 
only known from a few local ities in Greece (Alexopoulos, 1958), USA (Mar­
lin & Alexopulos, 1968; Whitney, 1980}, Britain (lng, 1999), France (Mitchel 
& al., 1984), Turkey (Hiirkonen) and Spain (Champion, 1983 ; Oltra & Pando, 
1998; Pando, 1997). 

Spore wall structure is a character of taxonomic and phylogenetic rele­
vance. It splits the genus in two groups, one with spore waJ I of uniform thick­
ness and the other with thickened articu lar surfaces (sometimes referred as 
"thickened pads") on the spore wall. The elucidation of the actual structure of 
the spore wall in £. elachi.won is especially important since because of its 
simplicity, it occupies a basal position in the evolution of the group and its 
good characterization is essential for a reliab le interpretation of the evolution 
of the group. 

The question of whether the spores of E. elaclriston have thickened articu­
lar surfaces or not has remained open until today. Alexopoulos ( 1958: 52) in 
the protologue states that spore are "globose, typically golden yellow, smooth 
but wi th we ll -marked thin places on the wall." and later (Martin & Alexopou­
los, 1968: 98), as .. smooth , but with we ll -marked circular areas on the wall" . 
On the other hand, Whitney (1980: 967) desc ri bes its spores as "minute ly 
roughened, lacking articular surfaces." The available illustrations. provided in 
the cited works (Alexopoulos, 1958: 53; Martin & Alexopoulos. 1968: plate 
VI fig. 58: Whitney, 1980:968 figs. 19-27}, are equally non-conclusive. 

Some of the specimens recently found in Spain held numerous well­
mature sporocarps. This allowed us to prepare some samples for S.E.M. 
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observation us ing the "critical point" technique. What the S.E.M. pictures 
revealed was that the spores surface are covered by wans irregular in shape 
and s ize which, in some cases, appear in clusters {Fig. l , 2), giving so the 
impression that they are thickened pads. To set our observations of a firm 
ground we studied almost all the ava ilab le specimens collected worldwide. 
We found that some specimens identifi ed as E. elachiston belonged in facl to 
other species (UTMC-1346. GR-228 ---<:iled in the protologue). In other 
cases, immature specimens might lead m the impression that £. eJachist011 
shows smooth spores. Spores of immature specimens characteristically re­
main firmly auached to sporocarps. That was the case of specimens GR-9-60, 
TEB #2602, TEB #2640, GR-64- 1. h is poss ible that these specimens even 
belong to£. col/iculosum K.D. Whitney & H.W. Keller or E. coelncephalum 
T.E. Brooks & H.W. Kelle r. Preparation of additional microscope slide.~. and 
S.E.M. samples would be needed to secure the identification, but thi s would 
compromise the integrity of the herbarium specimens. 

We conclude that the spores of£. elachisron are warted, in some speci· 
mens coarse ly warted ; warts regularly distri buted or more charac terist ically 
grouped in clusters. then givi ng the impress ion of forming pads by transmit­
ted light. These clusters of warts might be the precursors of the typical th ick· 
ened pads found in some species of the genus. In the case of immature spo­
rocarps, the wide collar (9-20 J..l m vs. less than 8 J..l m in diam) and the thick 
talk (4-5 J.llll vs. 1.5-3 J..lffi in diam) are useful character to separate this spe­

cies from the close E. colliculosum and E. coelocephalum. 
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Collections examined: 

Echinostelium coelocephalum T.E. Brooks & H.W. Kel ler 
USA: Colorado: Boulder. On bark of Ulmus in moist chamber. UTMC-1346, BPI 
819092(as Echinostelium elachiston Alexop.l . 

Figs. 1-6. E. elachiston. 1-2. Spores with critical poi nt melhod by SEM: some warts 
arc grouped in clusters. 3. Top of sporocarp by SEM: spores. collar and tip of stalk. 4· 
5. Spores by transmitted light (Oitra 1813, MA· Fungi 38578). 6. Spores by transmit­
ted light (GR·I94 BPI 819066: Holotypus). 7. £. coe/ocephalwn. Spores by trans­
mitted light (UTMC· I346. BPI 819092). 8. E. collicolosum. Spores by transmitted 
lighl (GR 228. BPI 819076). 
- For comparison . figs. 1·2 arc at the same scales. as well as figs. 4-8. 



497 



498 

Echinostcllum colliculosum K.Dp Whitney & H.W. Keller 
GREECE: Marathon, Attica, bark of Cupressus sempervirtns in moist chamber, 

19-111-1955, GR-228. BPI 819076 [as Echinosreliwn elachi.sron Alexop.}. 
Echinostelium elachiston Alexop. 

FRANCE: Dordoguc. Abre de Ia Libent, en Tilia bark, 3-V III -198 1. DWM 3734. 
GREECE: Astypalaia island, Juniperus phoenicia, 1- 1955, GR-2 13, BPI 805663 

(probably. £ . coelocephalum: small collar]. Knossos. Creta. On bark of Cupressus 
semtJtrvirens in moist chamber, 25-Vl-1964, UTMC-243. BPI 819079 limm<Klurc). 
Olimpia, Elis, moi st chamber, bark of Acer. 15-IV- 1955, GR-229, BPI 8 19091. 
Tcmpe-S tomion rd . Thcssaly, moist chamber. bark of Pl01anus orienralis, 13-X-1954. 
GR- 194. BPI 819066 [Typus]. Kaisarioni. Attica, developed in moist chamber on 
bark of Robinia pseudoacocia (?), 4-VUI- 1960. GR-9-60, BPI 819086 (immature). 

SPAIN: Guadalajara: Anqucla del Oucado. 30TWL7337, 1200 m. cortcza de 
Quercus faginea developed in moi st chamber, 16-X- 1987, 551 Pando. MA-Fungi 
22536. Orea, junto a Ia ctra. de Orea a Orihue1a del Tremedal. 30TX KI 990. 1600 m, 
bark of Juniperus sabina in moist chamber. 21-X- 1987. 557- 1 Pando, MA-Fungi: 
ibidem, 24-X-1987. 557-2 Pando, MA-Fungi 225422: ibidem, 15-X- 1987, 555 
Pando, MA-Fungi 22540. Anqucla del Ducado, 30TWL7337, 1200 m. On bark of 
Quercus faginea, 16-X- 1987. Pando 551, MA-Fungi 22536. Orea. near road from 
Orca to Orihuela de l Tremedal , 30TXK1 990, 1600 m. On bark of Juniperus sabina, 
21-X- 1987, Pando 557- 1. MA-Fungi 22542: ibidem, 24-X-1987 , Pando 557-2, MA­
Fungi 22542. Valencia; Gandfa. Playa del Grao de Gandfa, paseo marftimo, 
30SYJ452 1. I m, on Plweni:c canariensis. 4-X-1996, IRI 3. Oltra. MA-Fungi 38578. 

USA: Kansas; Johnson Co., on peach bark in moist chamber. 25-XI-1963. T.E. 
Brooks #2602, BPI 8 19073!immaturc]; ibidem, en On elm in bark in moist chamber. 
13-IV- 1964. T.E. Brooks 2640 (immatu re]. BPI 819070: ibidem, en On bark of livi ng 
JunitJerU.S virginiana in moist chamber, 15-IX-1964. TEB 2683, BPI 819081. 
Missouri : Cape Gi rardeau, On sweetgum bark in moist chamber. 20..111- 1968. TEB 
338 1, BPI 8 19089. 
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ABSTRACT : Xanthoparmelia crespoae Elix, 
Louwhoff &. Molina and X. micropllylli:ums Elix are 
described as new to science. 

Introduction 

As a result of a continuing study of the lichen genus Xanthoparmelia in 
Australia (Eiix 1994, 1999; Elix &: Ka.ntvilas 1999), we are describing a further 
two new species. Throughout the present work chemical constituents were 
identified by thin layer chromatography (Culberson 19n; Culberson &: 
johnson 1982; Elix & Ernst-Russell 1993), high performance liquid 
chromatography (Elix tt al. 1997; Feige et al. 1993) and comparison with 
authentic samples. 

Xanthoparmelia crespoae Elix, Louwhoff & Molina, sp. nov. Fig. 1 

Thallus ut in Xanthoparmelia incrustata sed superfice superiore effigurato­
maculata differt. 

Type : Australia . New South Wales, Shoalhaven River, Warri Bridge, ca. 15 
km NW of Braidwood, 35°21'5, 149°44'E, 600 m, on granite rocks in 
Ltptospermum-Acacia dominated scrub, J. A. Elix 30295, 22 Sep. 1999; holo: 
CANB; iso: HO, MEL. 

Thallus foliose, moderately adnate to adnate, forming extended colonies to 
20 em wide. Lobes densely imbricate, ±forming a rather thick, dense mat, 
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sublinear to subirregular, subdi c:hotomous to subirregularly branched, l.G-
1.2 mm wide; developing narrower (0.2-1.0 mm), sublinear-elongatc, 
subdichotomous to trichotomously branched, ±clustered, torulose to 
subterete laciniae. Upper surface yellow green, mostly nat, dull, distinctly to 
effigurately maculate, smooth or rarely cracked, lacking isid ia and soredia. 
Medulla white. Luwer surface ivory to pale brown, often darkening towards 
the lobe apices; some laciniae canaliculate; rhizines sparse, simple, 
concolorous. Apothecia and pycnidill not seen. 

Chemistry. Cortex K-, medulla K-, C-, KC+ orange-pink, P-; containing 
usnic acid (major), norlobaridone (major), loxodin (minor). 

This species is characterized by the moderately adnate, foliose thallus which 
fonns extended, dense mats, the narrow, imbricate lobes with a distinctly to 
effigura tely maculate upper surface, a pale lower surface, the absence of 
isidia and the presence of loxodin and norlobaridone in the medulla . ln 
overall morphology this species resembles Xnnthoparmelia incrustnta 
(Kurok. & Filson) Elix & j.Johnst., but the latter species is more tightly 
adnate, often becomes areolate in the centre, has an emaculate upper surface 
and develops convex marginal lobes as well as laciniae with a canaliculate 
lower surface. Xnnthoparmelia crespoae could be confused with the 
chemically identical, maculate species Xa nthopnrmelia metnmorphosa 
(Gyeln.) Hale, but the latter species is distinguished by having a loosely 
adnate thallus, much narrower (0.2-0.6 mm cf. 1· 1.2 mm wide), 
dkhotomously branched, divaricate lobes (no t dense and mat forming) with 
a weakly white-maculate upper surface. At present this species is known 
only from the type locality where it is quite common. This species is named 
In honour of the noted Spanish lichenologist, Professor Ana Crespo. 

Paratype Specime11s Exami11ed 

AUSTRALIA. New South Wales, type locality, f. A. Elix 42680, 17.i .l998 
(CANB); Shoalhavcn River, 1()()..200 m downstcam from Warri Bridge, ca . 
15 km NW of Braidwood, 35°21 '5, I49°44'E, 600 m, on granite rocks in 
Leptospermum·Acacia dominated scrub, J. A. Elix 30299, 22.ix.1999 (CANS); 
5. H. f . f. U>uwhoff 1110, 1114, f. A . Elix & M . C. Moli>w, 22.ix.l 999 (CANB), 
5. H. f . f . U>uwiloff, M. C. Moli>~• 67, 86, 103 & f . A. E/ix, 22.ix.1999 (MD). 

XanthoparmeHa miaophylliz.ans Elix, sp. nov. Fig. 2 

Thallus ut in Xnt~ thopnrmelia f ilarszkyana sed lobis laciniatibus vel 
Jobulatibus differt. 

Type: Australia. Tasmania: Deal Island, Kents Group, Bass Strai t, summit, 
ca. 500 m NE of Lighthouse Hill, 195 m, on exposed granite rocks, }ohtt 
Whinray 2741 , 6 Nov. 1992; ho lo: MEL; iso: CANB. 
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Figures 1-2. New species of Xanthoparmelia : J, X. crtSJ'<)M (holotype in 
CANB); 2, X. microphylliwns (holotype in MEL). Scale bar = 5 mm. 
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Thallus foliose, tightly adnate, to 15 em wide. Lobes imbricate, flat, 
sublinear to irregular, irregularly branched, 1-3 mm wide; apices of the 
marginal lobes subrotund; marg ins ±lacin ia te-dissected; at the centre 
developing densely imbricate, mat-forming, s ublinea r-elongate, 
microphylline laciniae, 0.1-0.5 mm wide. Upper surface yellow-green, 
darkening with age, dull in centre but shiny at lobe apices, emaculatc, 
margins blackened, without isidia or soredia. Medulla white. Lower surface 
flat, smooth, ivory to brown, darkening at the lobe apices; rhiz:ines sparse, 
simple, short, coarse, dark brown or black. Apothecia not seen. Pycnidia 
common, immersed. Conidia bifusiform, 6-7 x 0.7-1 ~· 

Chemistry. Cortex K-, medulla K-, C-, KC+ orange-pink, P-;: conta ining 
usnic acid (major), norlobaridone (major), loxodin (minor). 

This spedes is characterized by the tightly adna te foliose thallus, the densely 
imbrica te, microphylline Jaciniae, the pale lower surface, the absence of 
isidia, and the presence of loxodin and norlobaridone in the medulla. The 
primary lobes of X. microphyllizans resemble those of X. filarszkyana 
(Gyeln.) Hale as both have marginal lobes with subrotund apices, Jack isidia, 
have a pale lower surface and identical chemistry. However, X. filarszkyana 
lacks laciniae whereas X. microphyllizans is densely Jaciniate. 
Xanthoparmtlia microphylliza11s could also be confused with the 
chemically identical species, X. flavesctntireagens (Gyeln.) D. j . Galloway, 
but the latter species is distinguished by having a loosely to moderately 
adnate thallus which lacks microphylline laciniae. When laciniate, X. 
flavescentireagtms develops much broader (0.8-1 .5 mm wide), sublinear­
elongate, ±weakJy canaliculate laciniae. At present this species is known 
only from the type locality where it is apparently quite common. 
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Abstract 
Anthostomellapedemontana is reported from pine foliage in O regon. 

Discolored foliage of Pinus sylvestris L. grown for Christmas trees 
in a plantation in Southwest O regon was referred to the Oregon 
State University Plant Clinic for examination and rliagnosis in late 
March 1996. Attached, browned needles mainly bearing immature 
Lophodermium pinastri (Hook.) Chev. were observed. An 
inconspicuous fungus with immersed perithecia, associated with 
pale bands in the needles was also present. This fungus proved to 
be a species of Anthostomella Sacc., and was apparent only from a 
slight deformation of the needle surface where a slightl y 
protruding papilla emerged, o ften surrounded by a halo of 
expelled brown ascospores. 

The specimen agreed in al l respects with the description of A. 
pedemontana Ferr. & Sacc. provided in Francis (1975). In particular, 
this species is distinguished by having asci lacking an apical ring 
and unicellular, oval to ellipsoidal ascospores with a symmetrical 
hyaline sheath and prominent, central, straight germ slit o nly 
about one-half the length of the spore. 

This fungus has previously been recorded from the same host in 
Italy and from P. wallichU.na A.B. Jackson from Pakistan (Francis 
1975) . To our knowledge this is the first report of its occurrence 
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in the United States or North America. One other species of 
Anthostomella, A .formosa var. abietis J. D. Rogers eta!. also has been 
reported from conifer fol iage (Abies procera Rehd.) grown for 
Christmas trees in Oregon (Rogers eta!. !994). The other records 
of A. pedemontana are from apparently naturally abscised needles. 

Ascospores of A. pedemontana germinated on malt and potato 
dextrose agar, and produced a white, cottony culture on both 
media. At 25 C, growth was relatively rapid, 7.5 em in seven da. 
No conidial anamorph was produced in cultures after several 
months. A culture of A. pedemontana from germinated ascospores 
has been deposited with A TCC (A TCC 200583) and a specimen 
was deposited in the Oregon State Universiry Herbarium (OSC 
67860). 
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In taking on the resronsibi lity for thi !O section of k(vcouuon, my aim is to provide systematic 
mycologiSI!i with prompt information of new ti tles that may be: of interest to them . In order to 
achieve this goal. and recognizing that some works will be of wider interest than others. the 
sec tion will comprise a mixture o f detailed reviews and shorter notices arrauged under series o f 
broad headings. These will include not only items sent submitted by publishers and authors for 
this purpose. bUI further other works that come to my ancntion. In genera l, only titles published 
within the previous twelve months will be illCiuded . The value of the seric!i will depend on 
publishers. editors, and authors submining milterial promptly on publication_ If you ha,•c 
generated a work that you would like to sec covered in these pages. ensure a copy is dispatched 
to my office as soon as possible, Also, if ) 'OU would like to review a buok no t }et fea wred here 
do kt me know, even if it has n01 been submitted by the publisher for th11t purpose. I am anxious 
th:n works o f value in systenuuic mycology in the broadest sc:nse from soc ieties. sma ll 
publishers, and in serial publications Bre not overlooked. 

l also wish to acknowledge and thank my predecessor in this role, Eric McKenzie, first on 
beh:alf o f a ll M}'Cotuxon readers for his period of stewardship, and second personally fQr 
effecling a smooth hand -o,·cr o f ~sponsibi l ities . 

GENERAL 

Ita lia ns in the His iOI')' o f Myc:ology. Edited by Sih•ano Onofri . Antonio Graniti & Lauro 
Zuc<:oni. 1999. Mycotaxon. P. 0 . Box 264. hhaca. NY 14851·0264. USA. I'p. 163. 1SBN 
0 9)0845 09 9. Price not indicated. 

Tile proceedings of a symposium held in Rome on 4-5 October 1995 held under tlu: auspices o f 
the Societi: llotanh:a ltaliana, paying tribute to the enormous comributions Italians ha,•c made to 
mycology from the sixteenth century onwards. but with some references going back 10 the sixth 
century. The fourteen chapters to\•er pioneers such as Micheli , De Notaris, Saccardo. Brcsadola. 
Tassi, Man irolo, and Ci fcrr i. Anention is also given to internationally lesser known Italian 
mycologists such as lnzenga, Carmignani, Archangeli , and Pellegrini. In additioo there are 
accounts of th ~: mycological co llections in Rome and Genoa. 

' lluol.s for cons1dt1'at ion for inclusion in th i~ column shoold be: sent to tht Uook Review Editor in the lirst 
insunce: David I ~ lh\wksworth, My<:oNova, tt4 finc:hlcy Lane, Uendon,l..ondon NW4 lOG. UK: trltfu 
I•44J (0) 20 820J 4282 ; e-mail myconova@btintemet.com, Unsigntd reviews and not tees arc by the Book 
Review Editor. 
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An enjoyable. fascinating. and beautifully illustrated book with copies of illusuations. many 
in colour. and also of manuscripts, spec imens, and labels as well as ponraits. The illustrations 
include one of £/apltom)'Ces gro11ulows, dated to 5 12 AD based on Dioscoridcs' De Natura 
Medica of the first century; Dioscorides was Greek but a physician to ~cro's Asiatic legions 
Some early illust rations wen:: somewhat imaginative in pan. for example that of Aldovandi's 
sixteenth century plate of Phallus impudicw, and Dodocns' 1616 portrayal of the same fungus. 
bot ochers were faithfully executed, as that of a truffic in Ccsi's late sixtccnth century Coda. 

In a volume of its size, it was inevitable that full recognition of all Italian workers could not 
be given. Personally, 1 would have liked to see even more attention given to work by Micheli. De 
Notaris and Saccardo. including their impacts on the syst~ms for lichen-forming fu ngi . for 
example, Micheli's first illustration of asci ever (in Pertusaria} and how Linnaeus' work tool. 
lichenology backwards how: De Notaris' recognition of the imponancc: of spore: types stimullned 
the work of the Italians Massalongo and Trevisan in revising generic concept~ in the 18SOs-
1870s; and Saccardo's mechanistic system pc:nncatcd the work of Nylander and Zahlbruckner 
and cclipStd work whose redisco\•ery had to await the 1970s-1980s. 

What is especially gratifying is the interest and resp«l that Italian mycologil>tS have in their 
history. There have been separate symposia dev()(cd to the achievements ofSaccardo and Ciferri 
held in 1995 and 1997 resp«tivcly, the first published in 1998 and part of the scx:ond in 1999. In 
addition, there have b«n Italian reprints of selected works by De Notaris issuL-d in 1990. by 
Massalongo in 1991, and of Trevisan in 1994. It is to be hoped that mor~ of Micheli's 
unpublished work will also eventually become available- as alluded to in this \'olumc. 

Scientists always sit on the shoulders of their forebears. and this is especially truc for 
systematists. Personally, I continue to be ama1.ed at what has bttn observed and the insights that 
can be obtained from reading work from the past. Volumes such as this provide an emt'C~ imo a 
body of knowledge that is in danger of being lost at a time when r~senrc:hcrs arc inc:rusingly 
reliant on what is available through electronic databases. It is great that Mycotaxon Ltd has 
dc:cid~d to make the proceedings of this S)•mposium more widely &\•ailable. If you can obtain a 
copy 1 am confident you will enjoy it as much as I did. 

Russian Arctic Fungi. Oy I. V. Kanuygin. E. L. Nezdoimingo. Y. K. Novo~hilov & M. 
P. Zhurbenko. 1999. Komarov Botanical Insti tute. St Petersburg. Pp. 2 12. fin Russian 
with English ahcmative tit le page and Preface.JISBN 5 8085 0058 3. Price not indicated . 

A summary of the fungi known from the Russian arctic. The 1750 species trc-atl'd cover slime· 
moulds. oomycetes, macromycctcs. ascomycetes, and mitosporic conidial fungi . Uchcnic:olous 
fungi are included, but not lichens, soi l fungi and yeasts; this somewhat eclectic approach will 
have to be borne in mind when using this as a checklist or for comparative stu::lic..-. with different 
regions The taxa are arranged by the 8th edition of Ai11sworth & Bishy '.f Dictimwrynfthe Fung1, 
and records, according to \J geographic regions, and with references either to collt.-ctions in I.E 
or to published rtpons. Notes on the occurrence of treated species in other arctic regions (e.g. 
Alaska, Canada. Fennoscandia. Gr«nland, Spitsbergen) are appended. The worl. comes with a 
"h~alth warning" that many identifications may be wrong. Such checklists arc a key step In 
gelling to grips with the mycobiota of an area, and I am sure the compilation will be: of value to 
all trying 10 idenlify fungi from the Russian arctic. 
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TECHNIQUES 

Moleculu Fungal Hiology . Ediled by R. P. Oliver & M. Schweizer. 1999. Cambridge 
Univcrsi1y Press, Cambridge CB2 2RU. UK. Pp. x + 388. ISBN 0 521 451167, Hardback, 
Price: £57.50. ISBN 0 521 S6784X. Paperback. Price: £21.95. 

Molecu lar biology pervades increasingly diverse aspects of mycology. Thi s book endeavours to 
provide an introduction to its mullifarious applications. The topics covered range from 
phylogeny to results from yeast genome .sequencing, and se)(ua l development to lignocellulose 
breakdown, phyropathology and bi01cchnology. The authors are generally well-known in their 
fields. but for a work adven ised as ' written for advanced undergradua1es Laking courses in 
mycology, applied biology, biotechnology, fungal biology and fungal genetics' I wou ld have 
expected more explanatory introductory matter to ease such undergraduates into this arena. As is 
common with so many multi-authored volumes, the whole lacks the cohesion one might expect 
from a work under single or joi111 authorship. Should an undergraduate be contemplating a 
project or n postgraduate study in fungal phylogeny, for example, Berbee & Taylor's 
contribmion is a most useful supplement to other general texts on mol«:ulnr phylogenctics as 
applied to the fungi, and also a bridge to more specialized works such as that edited by Bridge et 
u/. Discussed below. TI1is will be a useful volume for a mycological depanmcnt's library, but at 
such a price the main usage is likely to be by recommendation to particu lar chapfers rather than 
encouraging students to buy personal copies. 

Applications o r PCR in Mycology. Edited by P. D. Bridge, 0 . K. Arora, C. A. Reddy & 
R. P. Elander. 1998. CAB Internat ional, Wallingford, Oxon OXlO 80E. UK. I'p. 15 + 
357. 1SBN 0 S5199 2lll. Price: £60.00. SI IO.OO(USA). 

The first book dc,•otcd entirely 10 PCR applications in mycology. With the methodology now 
featuring in so many aspt.'CIS of mycology this is most timely. Further, many of the coruributors 
arc well·known active researchers in the ricld and based on their personal experiences. i\n 
introductory overview of the methodology is followed by chapters focusing on: gene cloning. 
screening for gene expression. species definition, use in lichen-forming rungi, mycorrhi7.al fungi, 
fungal phylogeny. cntomopathogcnic fungi. biotechnology, lignocellulose degradation, 
mycotoxin production. medical mycology, fu ngttl·plant interactions, and seed·bome diseases. 
Future directions are also highlighted. inc luding d iagnostics. genome mapping and expression, 
and detection. This is a must for molecu lar mycologists, but for the systematist I would ha\·c 
liked to see more basic material included on the imcrpretation of sequence data, for example 
sequence alignment, secondary Structure, und molecular trees. 

Managing the Modern Herbarium. An interdisciplinary a pproach. Edited by 
Deborah A. Mctsger & Shei la C. Byers. 1999. Society for the Preservation or Natural 
~listory Colk.'<:tions. Washington. DC. [Avai lable through El ton-Wolf Publishing, Suite 
212 · 1656 Duranleau Street. Granville Island. Vancouver. BC V6H JS4, Canada.) l'p. 
xxii + 384. ISBN 0 9635476 23. Price: CAN$ 39.95 (US$ 29.95). 

A multiauthored volume on herbarium management. arising from a projett between The Society 
for the Preservation of Natural History Collections and the Royal Omario Museum. A chanterelle 
dominates the front cover suggesting that they have a high profi le in the book. In fact there are 
two specifically cont ributions amongst the 29 included: on destructive sampling of fu ngal 
specimens for molecular work (G. M. Mueller) and freeze-drying and storing entire frui t bodies 
of larger fungi (S . Moore). At firs! thai might seem disappointing, and there are only passing 
m<"ntions in others chapters. The imponance of this book for 1he c:umtors of dried mycological 
reference eollcc1ions is the information that applies to dried collections of any kind : pest control, 
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herbarium design, environmental <:onlrol, paper type and conservation, adhe~ives, bar codes, 
record keeping, and especia lly recommendations agreed on destructi\•e ~mpling for mo lecular 
work. A valuable adjunct to The Herb(Uium lfondbook (L. Fonnan & D. Bridson, cds, Royal 
Botanic Gardens. Kew. 1989 and later editions) which has a more hands-on prcscmation and 
cmpha~iscs the practice at Kcw. 

ASCOMYCETES 

Mycosphauel/a spp. and their Anamo rphs associated wi th led Spot Diseases of 
Euca/yplus. By Pedro W. Crous. 1998. APS Press. 3340 Pilot Knob Road, St Paul. 
Minnesota 5512 1-2097, USA. (Mycologia Memoir No. 21. ) Pp. 170, 140 figs. ISBN 0 
89054 190 6. Price: US$ 46. 

This complex of fungi provides one of the largest challenges in the systematics of fungi of 
phytopathological imponance at this time, In view of the scale of the problem, a host..oricnted 
approach is a pragmatic approach. A remarkable 57 species are treated, includ ing six new in 
Mycosphaen:lla (28 species in total). and fu nher new speeics in the :mamorph genera 
Cercosporo, LecanostictOp$i.S, Mycove!Josiella, Passalora. Phaeoramularia. Pseudocercospora. 
Pst'udocercopsorella. and Stlgmina. The: new genus Xenostigmino is introduced for the fungus 
previously called Stigmino zilleri on Acer. The line drawings are first·rate, and both dichotomous 
and synoptic keys are provided. Practical guides of how to study and isolate these fungi arc 
included . A major contribution to our knowledge of these fungi based on !he author 's long 
experience of this group. 

LICHEN-FORMING FUNGI 

Swedish Lichenology. Dedicated to Roland Moberg. Edited by Jan-Eri c Mansson, 

Mats Wedin & lnga Hedberg. 1999. Almqvist & Wikse\1 Inte rnational. Stockholm, 
Sweden. [Symbolae Botanicae Upsalienses, No. 32(2}. ] Pp. 211. ISBN 9 1 554 44 52 0. 

ISSN 0082-0644. Price not indicated. 

A collection of eight papers prepared to mark the 60th binhday of Roland Moberg, Director of 
the Botanical Museum of the University of Uppsala since 1976. the leading international 
aulhority on the taxonomy of Physcio and related genera, and author or coeditor of several 
influential works on the identification and eonserva1ion o f lichens in Sweden. 

Unlike so many ''Festschrift" works. this is not just a series of papers thrown together. but a 
colleclion with a focus on the history of lichenology. Sweden has always had a special place in 
lichcno logy since Acharius, the last pupil of Linnaeus 10 defend his thesis before. Linnacus. laid 
the foundations of many as!)C(:tS of their study and described many common gl!ncrn for !he first 
time. p_ M. Jorgensen covers Linnaeus and his pupils: L. Al'\•idsson lichenology in Sweden in the 
19th century. and L. Tibcll Swc.•1!ish collections abroad. B. Johnse ll and U.-M. HultgArd cover the 
development o f Swedish herbaria over four cen\Uries. and there arc spttial ftatures on the 
Uppsala School o f Lichen Chemistry (J . A. Elix) and the: wriliogs of Gunnar Degelius (L. 
Ardvidsson & D. J . Galloway). 

Of especia l and wide interest is G. Rambold and D. Tricbcl 's account of generic concepts in 
lichcni7.ed and lichcnicolous fungi since 1950- period in which 330 new generic names has been 
inlroduced in these groups. The period covers the integral ion of lichcn-fonning with other fungi , 
chemotaxonomy, the advent of scanning electron and transmission microscopy, new anent ion 10 
ascus structure and ontogeny. and lauerly molecular approaches. At the end of each section. !here 
arc worked :,)'nOpSC.$ of pcrtincm examples arising from concepts then in vogue are provided. II 
is a salutary reminder that what is state of the art no w may not been seen in quite the same light 
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even 10-15 years on. This chapter shou ld be compulsory reading for any ascomycetologist 
cons•dering dt"SCribing a new genus ! 

Undcn landi ng Lichrns. By George Baron. December 1999. Richmond Publishing. P. 
0 . Box 963. Slough SL2 JRS. UK. Pp. iv + 92. figs 49. col. plales 4. ISBN 0 85546 252 
). Price: £ 9.95. 

Lichcnology is despt:rately short of introductory texts on aspects such as nAture, bio!OI!)', ecology 
and uses to bridge the gap between identification manua ls and more specialised works. George 
llaron. a former Professor of Educational Administnuion in the University of London, 
enthusiastically embraced lichenology as a hobby after he retired in 1978. He also wrote a 
regular column on lichens for naturalists in British Wildlife from 1990-97, and has now put his 
considerable educational skills even more inro disseminating basic information about his chosen 
Mpcts". Published in oonjuncrion with the independenr South London Boranical Institute. the 
book ranges from chapters such as: What is a Lichen ?, Lichens and the Environment, and the 
Classification of Lichens, 10 the Uses of Uchcns and The Amateur Study of lichens. The chapter 
on Classification t\'cn includes three pages on rhe principles of nomenclaturc. but in stressing the 
modern integrative classification with orhcr fungi a phylogenetic presentation of the place of 
lichen. forming families would have been a bonus. 

In gcnel'lll the work is authoritative. and the photographs (including 24 in colour) are first· 
nue. However, some of the drawings would have benefited from the help of a professional anist. 
and the Literature on Lichenology section could have included some more recent reviews and 
multiauthorcd tcxu; these aspeccs merit attenrion in any future edition . 

Although written primarily for a UK audience, the pri nciples covered Lranscend national 
boundaries and the book can be expected to become widely used in field oourlCS and by students 
cmbarkinJ!: on sixth-form or undergraduate projec.ts_ With so much lichcnological record in~ now 
being the provenance of the amateur, the nec.d for such a book had become increasingly clear, 
and it is gratifying that Professor Baron has helped plug th is hole in lichen literature. 

Proceedings of I be Symposium "Taxonomy, Evo lution a nd C lassifica rion o f Lichens 
and rcla lcd fungi, London 10· 11 Ja nuary 1998. Edited by M. Wedin , T . T0nsberg & 
D. H. Brown. 1998. Academic Press Ltd. 24~28 Oval Road, London NWI 7DX , UK. 

(Reprinted from The Lichenologist 30(4 & 5).j209 pp. ISSN 0024·2829. Price not 
indicated. 

A separately issued reprint of IS papers presen ted at an international symposium sponsored by 
the British Lichen Socicry, Linnc:an Society of London, and System1uics Association. It is good 
to sec these papers issued as a group in a refereed journa l rather than as an independent book . 
Too much work is hidden in conference proceedings volumes that are difficult to locate or 
prohibitively expensive and I congnuuhuc the editors on selecting this route. l11e focus is on 
molec.ular approaches, but controversial issues such as the naming of photobiont morphs, 
chcmocypcs, generic concepts in macrolichens., are also addressed. The field is rapidly 
developing, and a llhough now a lin le old, there is much of lasting value here that all 
lichenologists will find ofinteres1 . 

The Macrolichens in West Virginia . By Don G . Flenniken. 1999. Published by the 
author, 2273 Blachlcyville Road, Wooster, Ohio 44691 , USA . Pp. 23 I , 26 coloured 
plates. ISBN not indicated. Price not indicated. 

A regional manual. the production of which was panly supponed by grants from che West 
Virgi nia Division of Natural Resources. Keys and descripcions of all spttic:s arc inc luded, and 
maps showing oceurrcnc:es on a councy basis in the state. Panicularly infonnac ive are notes on 
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the ecology and status of the species ·which show that the author has a deep rappon with the 
macrolichens of the state. References to modem accounts and revisions are included where these 
exisL Especia lly va luable are the co loured plates covering some 275 species. and the results of 
microcrystal tests. something not used today as widely as they merit for those without access to 
thin·layer chromatograph ic faci lities. The work includes a check list, and a comparison of the 
currtnt nomenclature with species reported in the last survey of lichens in the state by Sheldon in 
1939, and a lso Hale 's How to Know the Lichens ( 1979). It is great to see such a detailed work 
from a c learly most experienced and carefu l 'amateur' who has worked as a teacher :md park 
naturalist. With current trends in Nonh Amtrica. such detailed lichen recording and manuals art 
increasingly likely to rely on such dedicated persons. 

BASIDIOMYCETES 

Allan(~ fotografico dei Funghi d' lt alia . Edited by Carlo Papetti , Giovanni Consiglio & 
Giampaola Simonini. Vol. I. July 1999. Fondazione Centro Studi Micologici dell' 
Asoeiaz..ionc Mico logica Brcsadola. P. 0 . Box 296. 36100 Vicenz.il, Italy. l)p. cxviii .,.. 
S 12. numerous coloured plates. ISBN not indicated. Price not indicated. 

Another splendid ly illustrated field guide to Ita lian macromycetes, The comprehensive 
introduction includes a detai led account of characters used in identificat ion, observations on 
ecology. and also k~:ys to the genera. Each species has a p3ge of its own, and this includes a 
detai led descript ion and also drawings of spores - something sadly om illed in many field guides· 
and a note on edibility. The Association that prepared th is book is wel l-known for the high 
quality of its work and this new ti tle lives up their established reputation. A valuable addition 10 

the growing number of European field guides. 

CONIDIAL FUNGI 

Illustrated Genera of Imper fec t Fungi. By H. I.. Ramen & Barry B. Hunter. 1998. 
Founh edition .. APS Press, 3340 Pilot Knob Road, St Paul. Minnesota 55 121-2097, 
USA. Pp. xx ii + 218. Spiral bound. ISBN 0 89054 192 2. Price: US$ 43. 

A new edition of this famil iar work . The Saccardoan classificmio n is still followed. 
although it is rccogni:t.cd in the Introduction that the orders and families used are not 
phylogenetic but 'only to facilitate their idemification' . Innovations for this edition 
include a general introduction, a s impli fi ed key to some commonly isolated genera, and a 
series of fine scanning electron micrographs illustrating con idiogenesis types according to 
the Hughesian system. No updating according to the Hennebert & Sulton coding system 
was attempted and certai nly should be considered for any fu ture edition . Surprisingly 52 
genera ' infreq uently isolated and o f little economic importance have been omitted' . Some 
taxonomy would have benefited from updating (e.g. Cephalosporium is sti ll accepted and 
there is no reference to Acremonium}. An indication o f the species numbers in the treated 
genera would also have been helpful. Especially welcome is a series of 15 c:<pcrimcnts to 
il lustrate various bio logical aspects of these fu ngi which will be of value to those wishing 
to extend their usc in practical classes. A downside of trying to illustrate so many genera 
is the small size o f the drawings: those in Ellis & Ellis' Mit.:rofungi on LAnd Plants ( 1985: 
not cited in the Bibliography} show what can be achieved in this regard . In summary . a 
work to be used with caution until a more Lhrough revision is available. 
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YEASTS AND YEAST -LIKE FUNGI 

Ecology and Evolution of Black Yeasts and I heir Rela tives. Edited by G. S. De lloog. 
31 May 1999. (Studies in Mycology No. 43 .J Ccn1raalburcau voor Schimmelculturcs. 
llaam. P. 0 . Box 273, NL-3740 AG Baam, The Ncthe<lands. Pp. 208. ISBN 90 7035 1 39 
0: ISSN 0166-0616. Price: Eu 48.00. 

What are the black yt:asts? If you have ..:vc:r pondered this question. you deiinitcly need to buy 
this book. The book itself is a compi lation of 21 papers (17 research papers. 3 shon 
communications and I review). The Studies in Mycology series has entered a new era with a 
much friend lier A4 fom1at, and an exce llent reproduction of line drawings. as well as half-tone 
and colour photographic phucs, printed on good quality paper. One of the primary aims of this 
book has undoubtedly been to establish a solid molecular base for this pleomorphic group of 
fungi . Of the papers 1hat arc prescmrd. wide ranging issues such as evolution. eco logy, taxonomy 
and phylogeny are addressed. Nearly a ll the acknowledged researchers in the field have 
participated in some or other a..c;pect of this book. I found all thc papers well -illustrated, and also 
incorporating a variety of techniques to address specific, well-defined que::nions. Several of the 
chapters will be of imcrest to a wider mycological and plant pathological audience other than 
those focused on the bluck yeasts per .fe. I found the chapters dea ling wi1h the dothideaceous 
black yeasts of particular interest . Many cpilithic and halotolcrant black yeasts arc related to the 
Duthidealts. including Auroba.fidium, Di'scruphaeria, Hormonema. etc., thai arc able to convert 
to meristematie growlh under stress. I found the choice of isolates relevant and the eventual 
phylogenies presented extreme ly exciting. For instance. 1'rimmol01.'froma c:tustered close to 
Cladosporium and Sttm£'1/tr, which suggests that it could have a Mycosphaerella-likc tc leomorph. 
A cultura l link has re«ntly been proven for Trirrmratostroma in Teratosphaeria. What then is the 
relationship of the latter genus to Mycosphaeulla? Strains of Stenel/a araguaw ( from human and 
plal'lt hosts) also clustcm:l separately, once again question ing if Stenella should be used to 
accommodate human pathogens. This is also somewhat reminiscent of the 
Cladophiulnplwra!Ps(•udocludOlporium s ituation, where saprophytic strains from plant material 
cluster in the latter. Severa l chapters are ded icated to resolving spcci~ complexes within 
Cludophialopllora. A significant body of information is presented on spec ies of Trimmatostroma 
lhroughout this book, and it appears that the Trimmatastroma-likc morphology has evolved more 
than once, and that several anamorph gcnc111 may have to be introduced to suitably charactcr il~e 
this variation. Aurobasidium, Kabatiella and Normon~ma are also related to the l)othidtalts. 
Most of us know these gene111 as cndophytes that usually turn up on di verse hosts, and 
sometimes, as in the case of Kab(l/iella, as pathogens. Results of some of the work presented here 
suppor1 the sepamtion of Kabotiella (plant pathogen) from Aurolmsidium (saprophyte), which 
will nt:tke sense to most phytomycologisiS that have dea lt with these organisms. Kabaliello zeoe 
clustered outside the Ar1robasidium/llormonema comp lex, and could possibly be long to the 
Pleusporalts, suggesting that the nomenclature of this pathogen needs to be revised . I also found 
the chapter by De Hoog et a/. dealing with the taxonomy of the Phialophora 1•em«:asa complex 
of interest. The name Phialophora (Nerpotrichiel/aceae; teleomorph Caprorria) has been appl ied 
to a diversity of pigmented fu ngi with .!IScplate, slimy conid ia borne on phia lides with clearly 
defined cup-shaped collarettes. Research on this group has led to the idemification of several 
generic emities such as Phialomonium, Phaeoocremonium and Phaeamo"iella to name but a 
few. Of pur1icular interest is the differentiation of collan:nc types in Phialophora. which should 
provide a valuable additional morphological criterion. Related genera such as &ophiala are also 
shown 10 be polyphyletic, though those with annetlidic proliferation of conidiogenous cells were 
shown to be monophyletic, In summary, many species are newly described or redisposed to other 
genera based on a wealth of newly generated sequence data. I would, however, have liked to have 
the accession numbers clearly indicated in the respective chapters to a ll these nove l sequences. 
Although I could find this infomtation for most, it was defini t~ ly not present for all the data 
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presented. A general index for those of us who quickly want 10 local(' data on a spec ific fungus 
or techn ique would a lso ha\'C made this book much more user friend ly. "Tllat said, however, I can 
still easily recommend this book based on the qual ity of the work, and the bulk of novel 
information presented. Pf:.DRO W. CROUS. Uniwr.firyofStellenbosch. Marie/and, SoulhAfrico 

SLIME MOULDS 

The Myxomycetes of Britain and Ireland . An identificatio n handbook. By Bruce Ing. 
September 1999. Richmond Publi shi ng, P. 0. Box 963. Slough SL2 J RS. UK. l)p. iii + 
374. fi gs 357. ISBN 0 85546 25 1 5. Price: £ 35 (+postage and packing£ 3). 

This book is the d isti llation of some fou r decades of experience o f the ident ification and ecology 
of myxomycetcs in Great Britain and Ireland by one of the world's leading authorities on the 
group. Aspects covered in the introductory chapters cover phylogeny, life-hi st04" ics, ecology, 
d istribution. collection, cuhure, and preservation. Keys to orders and families are followed by 
systematically arranged accounts. with keys to genera and species. Each species account includes 
a references to the place o f publication of the ntlme, description. references to illustrations in 
other works, infonnation on the habitat and distribution inside rhe British Isles and world-wide, 
and generally extremely helpfu l and ofte n perceptive ' notes· . Line-drawings of the species are 
provided, emphasizing d iagnostic features . An appendix gives the derivation of nnmes, and there 
is also a glossary, annotated bibliography, and list of usefu l addresses. As so many myxomycc1es 
are widel)· distributed, this will be a ' must' for the myxomycologist's wants list. 

MISCELLANEOUS 

A Begin n e- r ' s Guide lo Secondh1tnd Uoo kd ealing. By Stuar1 A. Baldwin. September 
1999. Baldwin's Scientific Books. Fossil Hall , Boars Tye Road. Silver End. Witham. 
Essex CMS 3QA. UK. Pp. ix + 2 14.5 pl. , 2 figs. ISBN 0 9508063 5 S. l}riec: £24. 

As a resuh of delving into the history o f names. taxonomists inevilably develop an imerest if not 
a passion for long out o f print or antiquarian texts; mycologists are no excep1ion to this general 
ru le: . Th is means be<:oming a purchaser and often a vendor of such works. But how does the 
mysterious world of second-hand booksell ing opcra1e ? Wha1 do all !he oflen abbreYiated 1enns 
in bookse llers ' catalogues mean ? 1-low are books priced ? What if books are stamped or wrinen 
on ? Here a successful natural hislory boohc:ller specialising in pa laeon1o logy aud eYolut ionary 
topics, and who also has had experience in establishing new businesses ror the London 
Enterprise Agency opens Pandora's box. The style is light-hearted in part, but includes much 
background information that a mycologist.. find ing he or she was moving in1o th is area. even if 
not planning to stan a business. could pro fit from. 

S usta in a ble Use of Genetic Resources und er I he Convencio n on Bio logica l Dh·ersity .. 

By W. H. Lesser. 1998 . CA B International, Wallingford. Oxon OXIO SDE. UK. Pp. 240. 
ISA 0 85199 197 l. l'rice' £35.00. US $65.00. 

How to manage the «llleetion and transfer of specimens and cultures of fungi in the post· 
Convention environment period is a maner of increasing concern 10 mycologisl~ . Although not 
focusing on microbiologica l issues, !h is book covers lega l and economic issues. Especially 
relevant arc summaries of the laws and other regulations in place in particular counlrks. This 
will not provide all lhe answers to every situation, but will give a bcncr understanding o f the 
issues tmd ways of complying with them. 
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SPECIAL PRICE FOR MYCOTAXON SUBSCRIBERS 

Effective 14 February 2000, subscribers to Mycotaxon are now offered 
a $20.00 reduction in the price of S. C. Tcng' s Fungi of China. acclaimed by 
rev iewers as " an instant class ic" and as "one of the most va luab le books on the 
fungi of Chi na ever publ ished in Eng li sh." It will be shipped to current 
subsc ribe rs at a price of $59.00 postpa id (by surface mail). except fo r delivery 
to Canada, where the price fo r surface delivery is $64.00. Airmail delivery 
differs by count ry; please ask fo r the airmai l price to your country. The 
dime nsions of thi s hardcover book are 8· 112 x II inches: it has 600 pages, 426 
illustrations , and it weighs over 4 pounds . 

The reduced price is poss ible through the generosi ty of Rosal ine Den g. 
Teng's daughter, who not only translated the origina l text from English to 
Chinese bu t a lso contributed the fo reword to the English vers ion of Teng's 
book, fi nally published by Mycotaxon, Ltd. in 1996. Subscribers arc free to 
purchase several copies at this reduced price, and are free to give such copies to 
the ir institutiona l li braries or fri ends. Ms. !)eng does this as a token of 
appreciation to Mycotaxon, Ltd . for its ass is tance in publishing the book, and to 
offe r the supporters of the journal, its subscr ibers, an opportunity to purchase 
the book at a very reasonab le price. You can find out more about the book by 
visiting our webs ite, <www.mycotaxon.com/books.h tml>. To order one or 
more copies. please either (i) wri te to Myc01axon, Ltd., Orde r Depart ment, P. 
0 . Box 264, Ithaca , NY 1485 1-0264 or. perhaps much eas ier. (ii) just vis it our 
websi te at <www.rnycotaxon.com/ordcr.html>. T here you can either arrange to 
have an e-mai l order fonn sent to you, or you can download an order form for 
mailing or fax ing your order. Ano ther possibi lity is (iii) to send an e-mai l 
message to the Order Department at <rkorf@att.net> aski ng fo r a books order 
form to be se nt to you by e-ma il. 
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Anrhostomella cyperaceicola B.S. Lu & K. D. I lyde, p. 38\ 
Anthostomella scirpi B. S. Lu & K. D. Hyde, p. 383 
Anthracoides wakalipu V3.nky. p. 354 
Biscogniauxia nawawii M. A. Whalley, Y. M. Ju, J. D. Rogers. & Whalley, p. 135 
Conomaculina laciniella L. I. Ferraro & Elix. p. 391 
Cercospora acericola Y. L.Guo & Y. Jiang, p. 257 
Cercospcra euonymigena Y. L.Guo & Y. Jiang, p. 260 
Cercosporasambuci Y. L.Guo & Y. Jiang, p. 262 
Cercosporel/a cimicifugae H. D. Shin & U. Braun, p. I 07 
Cintractiaceae Vanky. p. 344 
Cortinarius atrochalybaeus Ammirati & M. M. Moser, p. 19 
Cortinarius cacodes M.M. Moser & Ammirati, p. 6 
Cortinoriusfraudulosus Brit7.elm. var. patrickensis M. M. Moser, p. I 0 
C.:ortinarius glaucocephalus M. M. Moser. Ammirati, & Halli ng. p. 12 
Corlitmrius Ulacinocalassu.s M. M. Moser. p. 15 
Cortinarius oliw!operasalus M. M. Moser. p.29 
Cortinarius suhpurpureophy/Jus A. II. Sm. var . . tulpluueave/atur M. M. Moser, p. 25 
CrypiVporus sinensis Sheng-H. Wu & M. Zang, p. 416 
Diplumiwporus hondurensis (Murrill) Ryvarden , p. 121 
Diplumitupuruj· incisus Ryvardcn. p. 122 
Enrylomll arcmtis V:inky. p. 210 
Glomus uvelingiae R. C. Sinclair, p. 338 
llypochniciellum lureo/um Hjonstam & Ryvarden, p. 247 
Hypoxylon gombakense M. A. Whalley, Y. M. Ju. J. D. Rogers. & Whalley. p. 137 
Jnonows indurescens Y. C. Dai. p. 332 
Maculpinomyccs simplex V8.nky, p. 202 
Marssonia ohtusata (Maubl.) Mouch .. p. 319 
Moreaua aterrima (Tul. &. C. Tul.) V8.nky p. 35 1 
Moreaua catlstidt's (V6.nky) V8.nky, p. 352 
Moreaua cyathochaetae (Viillky) Vlinky, p. 352 
Moreauo episclweni (Viillky) Viillky. p. 352 
Moreaua ewmdrae (Websdane & V8.n ky) V<\nky, p. 352 
Mureauajis,·heri (Vinky) Vilnky, p. 352 
Moreaua gahniae (V3nky & C. Vimky) V<inky, p. 352 
Morcaua gymnosclroeni (V3nky & C. VAnky) Vank.y, p. 352 
Moreaua kochiana (G!ium.) Vlinky, p. 352 
Moreaua lae\•igata (Wcbsdane & Vlinky) VS.nky, p. 352 
Mureaualepidospermae (McAlpine) V!nky, p. 352 
Moreuua littoralis (G. Cunn .) V:inky. p. 352 
Moreouo mlmritimw (Syd.) V3nky, p. 552 
Moreaua megaglamerulosa (V3nky) Vimky, p. 353 
Moremtu me/anospora (Websdane & V3.nky) V:inky, p. 353 
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Moreauu me;wmelaenae (WcbsdaAc & Vitnky) Ylinky. p. 353 
More01w muelleriana (ThUrn .} VAnky. p. 353 
Moreaua rhynchosporae (Henn.) V8.nky. p. 353 
Moreaua rhynchosporae-cephaloris (V.Bnky & T. Vanky) Vcinky, p. 353 
Mori!Oua rodwayi (McAlpine) Vitnky. p. 353 
More,wa schoeni (Vanky & McKenzie) V.tnky. p. 353 
Moreaua tetrariae (VAnky) VAnky, p. lSJ 
Moreouti tricostulariae (Websdanc & V<lnky) Vtmky. p. 353 
Moreaua tristis (V3.nky) V!nky, p. 353 
Mycow!llosiella rhoidis Y. L. Guo, p. 264 
Oudemans iella hongoi (DOrfclt) Z. L. Yang, p. 362 
Oudemansiella orienta/is Z. L. Yang, p. 357 
Physarum caesiellum Chao-H. Chung & Tzean. p. 483 
Pseudocercospora cercidis-chinensil' H. D. Shin & U. Braun. p. 109 
Pseudocercospora lyrhri H. D. Shin & U. Braun, p. I II 
Pseudocen·o.vporu pullida (Ellis & Everh.) H. D. Shin & U. Braun, p. 114 
Radulodon venustus Hjortstam & Ryvarden. p. 250 
Restiosporium VMky, p. 346 
Resriosporium lepidoboli (McAlpine) V3nky, p. 350 
Restiosporium lepwcarpi (B<:rk.) V3nky, p. 350 
Restosporium meneyae Vcinky, p. 347 
Restiosporiwn restionum (Necs) Vcinky, p. 350 
Sporisorium andropogonis-micnmthi (Y. Ling & T. L. Chen) V3nky, p. 176 
Sporisorium cordobense (Spcg.) VMky. p. 208 
Sporisorium crypticum (Cooke & Masscc) VAnky & M. S. Patil. p. 183 
Sporisorium cryplum (McAlpine) VMky, p. 173 
Sporisorium desertorum (ThUrn.) V!nky, p. 169 
Sporisorium eremochloae (l.. Li ng) V!inky, p. 169 
Sporisorium eriochloae V8nky, p. 174 
Sporisoriumfastigiarum V!nky, p. 206 
Sporisorium flliforme (Henn.) Vfmky. p. 180 
Sporisorium gayanum V8nky & C. Vank.y, p. 205 
Sporisorium glutinosum (Zundel) Vlinky, p. ISO 
Sporisorium hwcmg~tnst' V3.nky & C. Vtinky. p. 194 
Spori:rorium indicum (Ell is and F. W. Anderson) V8nky. p. 184 
Sporisorium monachnes Vanky & C. V<inky, p. 198 
Sporisorium nealii (Elli s & F. W. Anderson) VQnky. p. 182 
Sporisorium ovariicolopsis V3.nky, p. 203 
Sporisorium pollinianum (Zundel) VMky & R. G. Shivas. p. 184 
Sporisorium polycorpum (Syd.) V8.nky, p. 168 
Sporisorium rhytaclmes(Syd.) V<inky, p. 171 
Sporisoriwu sehinwe (M. S. Patil) V3nky. p. 188 
Sporisporium sehimicola V3.nk.y, p. 186 
Sporisorium sulcati (M. S. Patil) Vlinky. p. 188 
Sporisorium trachypogonis-spicOii V8nky & C. V;inky. p. 190 



Sporisoriunr triplopogonis Vinky, p. 189 
Stagonospora agaves (Maubl.) Mouch .. p.324 
Stenellopsis liriopes (F. L. Tai) H. D. Shin & U. Braun. p. 116 
Tillerio sporoboli V8nky, p. 194 
Trichia huizhongii Chao-H. Chung & Tzean, p. 483 
Tyromyces limitaris Ryvarden, p. 125 
Tyromyces nodulosus Ryvarden. p. 127 
Uredo thelypuridis Yadav var. stipitata A. B. De, p. 131 
Uvtilllgo alcornii Vlinky, p. 163 
Websteromyces W. A. Baker & Partridge, p. 489 
Websreromyce~· verruculosum W. A. Baker & Partridge, p. 490 
Xonthoparmelia crespoae Elix, LouwhofT, & M. del C. Molina, p. 499 
Xamhoparmelia microphyllizans Elix, p. 500 
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Xylariafraseri M. A. Whalley, Y. M. Ju, J.D. Rogers, & Whalley, p. 139 
Xylaria maraca M. A. Whalley, Y. M. Ju, J. D. Rogers, & Whalley, p. 138 
Xylohyphopsis W. A. Baker & Partridge, p. 486 
Xylohyphopsis curta (Corda) W. A. Baker & Panridge. p. 487 
Xylohyphopsis lignicola (Sutton) W. A. Baker & Partridge, p. 489 
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Page 113,1int 7 
Page 113, lines 36·.37 
Page I I S, line 34 

~RRATA 

VOLUME SEVENTY -ONE 

for W<I'S, JO•t6'E 
for J0•4J 'S JO•J6'E 
for 30"'4/ 'S, JO"'J6•£ 

reod WII'N. /Ot•II'E 
read WSJ'N. 101"2S'E 
read /4"'JI'N, 101 "'11 '£ 
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INDEX TO FUNGOUS AND LICHEN TAXA, 
VOLUME SEVENTY-FOUR 

This index includes names of genera, infragcncric taxa. species, and infraspecific taxa, 
as well as new names ofsuprageneric taxa. Al l new names are in CAPITALS. The page 
number on which a new name is proposed is followed by an asterisk (•). 

Abort iporus 
bicnnis 155 

Acarospora 
mo lybdina 437, 440 
peliscypha 440 
rhi,..obola440 
sinopica 429, 437·438, 440 
smaragdula 429.437,440 

Acaulospora 466, 469 
dilatata 469,471 
koskei 466,469.471 
lacunosa 466, 469, 471 
lacvis337 
paulincac 469,471 
polonica 469, 471 
rugosa 466, 469, 472 
trappci 469. 472 

Acladium493 
candidum 313, 320 
dubium 493 

Acrcmonium 4 11 
Acrosporium 

aureum 493 
Accidium 326 

balansiae98 
maublancii)II.JJO 
mexicanum 312. )30 
pcrgulariac 3 10 

Agaricus 
«hinodcrmatus 87 
edul is 101 
cpicus49 
tcnu ipesSO 

Alectoria430 
nigricans434.436,440 
ochrolcuca 429, 434-436, 440 
sarmcmosa 
ssp. vcxi1lifera435, 440 

Aleurocystis 
habga1lac24\ 
magnispora 24 1 

:\leurodiscus 
mirabilis242 

Allantopannelia 
alpicola440 

Allescheria 
terres t ris 411 

Alysidiopsis 493 
Alysidium 492-493 

dubium 493 
fulvum 493 
guttulatum 492 
minus 492 
pinarcnse492-493 
resinae492 

var. microsporum 492 
Amandinea 

coniops440 
Amanita 

pumila 102 
Amaurodc:rma 

schomburgkii 120 
Amaurodon 

hydnoidcs 242 
vi ridis 24 1-242 

Amazonia 
geniostomatis 94 
novae-caledoniae 90 
pancheriae94 

Amethicium245 
Amphisphaercl laJ88 
Amygdalaria 

panaeola 439-440 
Amyloathelia 248 
Amylocorticium 241-242 

africanum 241-242 
cebennense 242 
indicum 242 
subincamatum 242 
subsulphureum 242 

Androsaceus 
umbrinus 98 

Anixiella 
endodonta 403 

Amhostoma 
nagcllariac 383 
melanotcs 385 

Anthostomc\la 379-380.385,387, 505· 
506 
appendicu losa 380, 387 
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[Anthostome lla] var. lusitanica 386-J.a7 
clypcat:a 380, JSS , 387 

var. macrospora 387 
r. rubi-ulmifolii 386-387 

clypeatula 387 
conorum 381,387 
consanguinca 381 ,388 
constipata 388 
cylindrospora 85 
C YPERACEICOLA 379, 38 J• .J83, 
388 

delitescens 381,385-386,388-389 
distachya 303, 306 
cructansJSS 
nagcllariac 383 
fom1osa 
var. abietis 506 

hypsophila 388 
lavandulae 386, 388 
mclanotes38S 
o learum 388 
pacifica 101 
palmacea 388 
palmtcola 385 
pedcmontana 505-506 
phocnic icola 389 
pisanaJ89 
punicae 389 
SCIRPI 379-380. 383 ' -385. 389 
scopariae 385-386, 389 
smilacis 380. 388-389 
sphacroidea 380, 385, 389 
tenacis381. 388-389 
tomicoides 380. ) 87 
tomicum J Sl 
yuccae 385, 389 

AnthracoidcaJSJ 
pannucea 175 
ulcana 175 
WAKATIPU 343.348, 354' 

Antrodia 
albida ISS 
hcteromorpha ISS 
scrialis ISS 
sinuosa ISS 

Antrodiella 121 
hydroph ila 121 
liebmannii 120 
reflexa 121 

Arctocc.traria 
andrejc.vii 435-4)6, 440 

Arctoparmc.lia 
centrifuga 4)8-440 

incurva 438·440 
Arcyode.'l 

illC&mata 277 
luteola 277 

Arcyria 
minuta 273 , 282 

Arthopyrenia 
punctiform is 430, 434, 440 

Arthrodtrma 399 
cuniculi 399 
curreyi 399 

Arthrorhaphis 
alpina 440 

Ascochyta 
kent iae 309. 313, 324 

Ascouicha 
novue-caledoniae 101 

Aspergillus 402 
glaucus403 
nidu lans402 

Asperisporium 294.301, 3 13·3 14, 326 
a\~rocmcriae 313 
caricae 294, 307·308, 313 
peucedan i 323 
punctulatum 3 14 

Aspicilia 
cacsiocinerea 429,437, 439·440 
mastoidea 438 
mastrucata439-140 

Astcriditlla 
mc.lalc.ucae94 
schmidii94 

As1e: rina 
maubl.!anc ii 304 
melastomatis 

var. maublancii 304 
Astc.romella 322 
Astcrostroma 242 

andinum242 
Athelicium 

stridi 
f. tfibulatum243 

Aureobasidium 322 

Badhamia 
gracilis281 

Batomyces 
placophyllus 440 
rufus 4) 5, 440 

Bagnisiella 
palmarum98 

Battarraea297 
phalloides 297 



Bellemerea 
cinereoruftsccns 437, 440 

Biatora 
vema lis 433.440 

Bipol:uis 
:unthosomae 93 

Biscogniauxia IJS 
albosticta 137 
c:inercolilacina 137 
NAWAWII JJS •-138 
qutmal37 
rc:panda 137 
schwtinitzii 137 

Ojerkandera 
adusta ISS 

Boletellus 
ananas91 

Boletus 
perroseus 92 
phytolaccae 92 
sa lmonieolor 77.79 
subluteus 77-78.80 

Bondanewia 
berkeleyi ISS 

Rornc:tina 
corium297 

Botryobasidium 243, 492 
aureum49) 
digitatum243 
subcoronatum 243 

Ootryodiplodia 314. 318 
digitata )14 
thcobromac: 291 , 3 18 

Bo4ryosphaeria 
abietina 304 
rhodina 318 

Botryotrichum 400 
Botl}'1is 

rileyi 320 
Bn:vicellicium 24 1, 243 

atlantosporum 241, 243 
exile 243 
olivascens 244 
molle244 

Brevi lcg.nia 
longicaulis 94 

Brodoa 
oroan:tica 440 

Oryocaulon 
divergcns 429, 435-436, 4•10 

Bryonora 
castanea 434. 440 
curvcscens440 

Bryoria 
chalybciformis 439-440 
nitidula440 

Buellia 
papi llata 430, 4)4. 436. 440 

Byssochlamys 
fulva400 

Caldesiella 
viridis242 

Calictopsis94 
myr1icola94 
podocarpi 94 
rapanae94 
vcillonii 94 
xanthostomatis 94 

Caloncctria 
coralloidcs 307,330 

Caloplaca 
alcarum 437,440 
ammtospila 430, 434. 440 
castellana 438, 440 
cerina439-440 
fraudans 437,440 
OOiocarpa 434, 440 
nivali!.437, 440 
tirol itnsis 439-440 

Calospora 326 
tamaricis289,304 
var. zignoelloides 289, 304, 3 19 

Camarosporium 326 
hatimi 314.316 
persicac: 290,314 
populinum 314 

Candelabrochactc 241, 244 
adnata244 
africana 244 
dispar 244 
cruci form is 245 
langloisii 244 
mag.nihypha 244-245 
septocystidia 244 
si mulans 244-24S 
vcrruculosa 244 

Candclariella 
arctica437-438,440 
aurelia 440 
placodizans 440 
vitellina437-438 

Canomaculina 391. 393 
crislobalii 393 
LACINIELLA 391 ' ·393 
uruguayensis 391. 393 
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Catapyrenium 
lachneum 440 

Cephatouichum 398 
Ceraceomyces 

americanus 42 
Ceratocystiopsis 217·2 19, 222, 230, 235 

alba 221.231 
coll ifcra 22 1.233 
conccntrica 221. 23 1·233 
conic:oll is 220 
crcnulata 221. 231-233 
fa lcata 218-219. 22 1. 230-235 
fasciata 221,231-233 
longispora 221, 231-2)] 
minima 221.231-233 
minuta 219, 221. 231-233 
minuta-bicolor 221. 23 I 
ochracea 220 
pallidobrunnea 221.231-233 
protcae 219 
ranaculosus221. 23 1-233 
rc:tussi 220 
spinulosa 22 1, 23 1-233 

Ceratocystis 217-2 19, 222. 230-236 
Sect. Ccratoc.ystis 218 
Sect . Endoconidiophora 218 

CCI. Ips 218 
Sect. Ophiostoma 218 
"group" Fimbriata 2 18 
adiposa 22 1, 23 1-233 
angusticoll is 221, 230-23 1, 235 
autographs 220 
c:a lifomiea 221. 230..233. 235 
coerulesc.cns 218, 22 1, 23 1-233 
dehoideospora 221, 230-23 L 235 
dcnticu lata 220 
fagaccarum 221 , 231·233 
fimbriata 218-219. 221 , 231·233 
hya1othecium 220 
ips218 
laricicola 220-221 , 231-233 
magnifica 22 1, 223, 23 1·234 
monilifoonis 221, 23 1-233 
paradoxa 221. 23 1-233 
pilifera408 
populicola 221, 230-23 L 235 
pseudominor 220 
radicicola22 1, 231-233 
scenoceras 408 
stenospora 22 1. 223. 231 
tenella 221, 230-23 1, 235 
tubicollis 22 1. 230-231, 235 
viresccns 220-221.231-234 

Ceratopycnid ium 290,301,314.326 
baccharidicola 314 
cilricola]l4 
citricolum 290 

Ccratopycnium 314 
Cercospora 108,1 16,257,313.315.326 

ACER ICOLA 257•-258 
achyranthina 259 
a\angii259 
alocasiac259 
alphiconiAe93 
amarami260 
amorphopha lli 259 
api i 108 
ara liac-cordatae259 
arisacmae259 
asclepiadis 257. 259 
begoniat 259 
bombacis 260 
brnchiata260 
byrsonimatis 315 
caladii 260 
cannae 260 
capreolata 114 
caricac 313 
ctua lpac260 
cclascricola 261 
celosiae 260 
ceridis 109 
chionca 109, Ill 
cimicifugae 108 
cirrull ina 105 
coreopsidis 106 
dcpazcoidcs 263 
duplieata 114 
EUONYMIGENA 257, 260•·261 
nagellaris 106 
fukushiana261 
gomphrenac 106,257,262 
hydrangeae I 06 
ilicicola 306,308,3 15 
justiciaecola 262 
kikuchii 106 
langloisii 114 
lateritia263 
liriopcs 105, 116 
maculans 259 
microsora291 
mirabilis 106 
negundinis 257.262 
olivascens 262 
pallida 105, 114 
panacicola 262 



[Cercospora J papayae 262 
personata 296 
physalidis 106 
plantaginis 106 
ricinella 106 
saccharini 258 
sagittariac:262 
SAMBUCI257, 262• -263 
siphocampyli 257,264 
tabKina 106 
traversiana31S. 330 
trigonellae 3 15.330 
ubic.ola26S 
vibumic:ola 264 
volkameriae I 07 

Ccrcospo~lla I 09 
CIMICIFUGAE lOS, 107 ' - 108 

Cc:rcosporina 31 S 
asparagicola315 
ilicicola 315 
trigooellac315 

Cerebella 182 
Ccricium 

luteoincrustatum 245 
Ccriportopsis 

balanac 121, 128 
Cern~na 

unicolor 155 
Cetraria 

c:ommixta 440 
hepatizon 434, 438-440 
islandica 434.436-437,440 
muricata 435-436, 440 
nigrieans 4)6, 440 
sepinc:ola 429, 433-434, 440 

Ccuariclla 
dc:lisei 435-431,440 

Chaetasbolisia 
erysiphoides3 15. 330 

Chaetodiplodia 
arachidis 318.330 

Chaetolc:ntomita 195,30\,305, 326 
lignorum 304-305. 330 

Chactomium 397-399 
dolichotrichum 400 
elatum 400 
funico1a397, 400 
globosum 400 

var. ochracooides 400 
homopilatum 400 
murorum401 
nova-calcdonicum 101 
pilulifc:rum 401 

Chac:tophoma 
crysipOOides 291 , 315. 330 

Chaetoportllus 
lati tans 155 

Chaetosphacrill 305 
brasiliensis 304.330 

Chalara 217-218, 223, 235. 402 
neocalc:doniae 88. 94 

Cha larodes 
obconica 96 

Choiromycc:s 
mcandrifonnis 60-61, 65. 67, 69 

Chrysosporium 399 
merdarium 404 

Cintrac:tia 343-344 
amazonica 343 
andropogonis 178 
ax icola343-344 
cryptica 161. 183 
eremochloae 162, 168 
ischaemi 178 
limitata343 
mitchcll ii343 
peribebuyensis 343 
tauber1iana 343 

CINTRACTIACEAE 343-344' 
Cladochytrium 303 

caespitis293, 303 
Cladon ia 43S 

amaurocraca 434, 441 
arbuscula4J5,441 
bellidi nora 435-437. 441 
borealis 436-437, 441 
c:ariosa441 
camoola 441 
cervicornis 441 
chlorophaea 434, 436, 441 
c.omuta 434-436, 441 
crispata43S-437,44 1 
cyanipes 430. 434-436. 441 
defonnis 434, 441 
ecmocyna 429, 435-437, 441 
fimbriata441 
nocrkeana 435. 441 
grac il is436, 441 
lutcoalba 441 
macrophylla 441 
macrophyllodes 436. 441 
mitis429, 4)5-437, 44\ 
phyllophora 435-436, 441 
pleurora 435, 437, 44 1 
pocilh101 44) 
pyxidata 437, 441 
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(C iadonia J squamosa 435, 44 1 
stellaris 429, 435-436, 44 I 
stricta 435-436. 44 1 
stygia 429. 435-436, 441 
subrurcata 44 1 
sulphurina 435, 437, 44 1 
uncialis435,441 

C ladosporium 292, 492-493 
minus 492 

Claudopus 
miraculosus 92 

Clavari• 
bou yt is423-424 
Oabellat.a 102 
sarasini 102 
strasseri423 

Clavariopsis 
pu lchella 

var. lutescens 99 
Climacocystis 

boreal is ISS 
Climacodon 

pu lcherrimus 119 
Clinoc:onidium 295 
C lilopilus 

apa lus 54 
crispus45, 54-55 
prunulusSS 

Clypcosphaeria 387,389 
Colletotr ichum 308 

gloeosporioideS 316, 330 
ixorac291 

Co llybia 
cycadicola 49-50 

Cohricia 
c: innamomea ISS 

Cohriciclla 
dependcns I SS 

Comatricha278 
laxa 273, 282-283 
pu lche lla 273, 28 2 

Coniochacta 397-398, 402 
ellipsoidca 401 
lig.niaria 401 
malacou icha 397. 40 I 
saccardoi 397.401-402 

Coniodyctium 295 
Coniothyrium 326 

:uriplici s 314, 316 
halimi 309 
phyllachorae 308, 3 16 
pini 323 

Cookeina 

sulcipts 298, 305 
1richoloma 298 

Co" 
nit ida 97 

Coriolopsis 
rigida 155 

Cort ic ium 
ptnicilhuum 84 

Cort inarius I 
Subg. Myxacium I, 3 1 
Subg. Phlegmaciu m 1·2. 31,JS 
Sect . Caerulescentes 19 
Secl. Ca llochroi 24 
Sect Cliduchi I 0 
Sec1. fulvi 29 
Sect. G laucopodes 12 
Sect. Multiformes 6, 8 
Sect. Variecolore~ 15 
ATROCIIA~YBAEUS I. 17, 19"-2 1, 

34 
CACODES I, 6•·9, 33 
calypt.ratus I. 2 1-22,34 
f~udulosus 12 

var. PATRICKENSIS I, 10• -11. 33 
GLAUCOCEPHA LUS I. 9. 12• ·13, 15. 
l3 

herculeus35 
LI~ACINOCO~OSSUS I. 15"-1 7. JJ 
metarius28 
neccssarius92 
neocalcdonicus 92 
OI.IVEOPETASATUS I. 29 •-JO, 34 
papulosus 12 
park$iana 25 
ponderosus I, 4, 22, 3 I. 34 -35 
pu'llurcophyllus 25 
spectabilis I , 28. 34 
subpu'llurcophyllus 24-26. )) 

var. subpurpureophy llus I 
var. SULPIIUREOVELATUS I, 25 •. 
27,34 

variccolor 10, 15, 18 
vcrccundus92 

Corynclia94 
Coryncum 292. 3 17 

modonium 293,317 
Colylidia 

auranliaca 245 
Crcpidotus 

aureus 92 
hirsu tc ll u~ 92 

Crinipcll is 101 
carecomocis 



(Crinipellis} var. subclata 101 
elatus99 
mirabi1is 101 

Cristinia 
brcvicellularis 249 

Cryptcndoxyla 
hypophloia 402 

Cryptophia lc 
manifesta 96 
novae-ca ledoniac 97 
onhospora 96 

Cryptopows 4 15, 420-422 
SINENSIS 415, 416 • -422 
volvatus 4 15-416, 4 18-422 

Cuphocybc 
ferruginea 92 

Cuf\lularia 86 
lunata 86 
oryz.ae 86 
uncinu la 86 

Cyphella 
crateriformis 99 

Cystocoleus 
c:bencus 437. 441 

Cystostiptoporus 
indica 46 
violaceocincrasccns 46 

Cytospora 
unc:don is 3 17 

Cytosporina 
halimi 290.317 

Dacryomitra 
tenuis 102 

Daedalea 
hydnopora 98 

Daedaleopsis 
confragosa 156 

Daldinia 
cognata 90 

Dendrothelc 
nivosa 245 

Depuea 88 
australis88 
celastrina 96. 102 

Dtxtrinocystis 
capitata245 

Diatrypel la 
fourcroyac: 101 

Dibacis 
baeomyces 441 

Dicheirina 
vienott ii 93 

Dichomera 
earpini 291,3 17 

Dichomitous 
squalens 155-156 

Diderma 
ramosum 483 

Didymium 
anellus 273-274 
annulisporum 274, 28 1 
diforme 274, 483 
inconspicuum 274 
squamulosum 271,274, 281 

Didymosphacria 388 
corynelia 101 

Dimelaena 
orcina 441 

Dimeriel la 
caracacnsis 305, 330 

DiplocladieUa 
scalaroides 97 

Diplodia 292, 298 
abiegna 317.330 
depazeoides 319 
inconspicua 3 17, 330 

Diplodicl la 
tamaricis 289. 304, 3 19,330 

Oiplomitoporus 122 
costaricensis 123 
di lutabilis 123 
HONDURENSIS 119,12 1•, 123 
INCISUS 119, 122• 
overholtsi i 123 

Oiploschistcs 
scruposus 431, 441 

Discina 303 
DothidieUa 

ulci 294 
Dothiorella 

cajani 325 
Orcpanoconis 295 

Echinostelium 281 
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arborcum 267,275,281 
coclocephalum 275, 496, 498 
coll iculosum 267, 275·276. 28 1. 496, 

498 
elaehiston 495-496. 498 
minulum275 

Ell isembia 
vaginata 96 

Emericella 
nidulans 397, 402 
rugulosa 402 
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Encoelia 
neocaledonica I 02 

Endogene 337 
Endosporisorium 

capillipedii 177 
En1oloma 

aromalicum 92 
canobrunncsccns 92 
extraord inarium 92 
noccosoden1a1um 92 
gtaucopus92 
neoca ledonicum 92 
proprium 92 
roiUndisporum 92 
trans lucidum 92 

Enrrophospora 
baltica 469. 472 

Emyloma 
ARCTOTIS 161 , 210• 
farisi i 197 

Ephebe 
hispidu la 430, 438. 44 1 

Epi lichen 
scabrosus441 

Eremomyccs 
bilaleralis 402 

f.,-ysiphe 
polygoni 88 

Euopsis 
pu lvinata 441 

Eupenicillium 320 
lapidosum 397-398, 403 

Euro1ium 
chevalicri 403 

Filoboletus 
conus96 
pusiUiosus 96 

Flammu lina 
velut i~s54 

Flavocetraria 
cucullata 436. 44 1 
nivalis 429, 435-436, 441 

Fomitopsis 
marginala32 
spraguei 156 

Fuligo 
cinerea275 

Fusarium 95, 100,305 
annulatum 86 
graminearum87 
monilifonne 85-87,95-96, 103 

Fusicladium 

butyrosperm i 294. 317. 32 1 
caricaeJIJ 
peuc~dani 323 

Fusicoccum 
abi~tinum 290 

Gallacea 
avellanea 99 

Ganodcrma 120.42 1 
applanatum 156 
insulare90 
lucidum 156 
pcrzonatum 120 
resinaceum 120 

Gastroboletus 
doii 102 

Gelasinospora 397.)98 
cndodonta 403 
retispora403 
tctraspe:rma 395,397-398.403 

Genieulosporium 410 
Geoglossum 

noumeanum 90 
Geomyces 409 
Gc:opyx is 

striatospora 298, 305 
Gibbera 

caespitosa 305 
melioloides JOS 
pezizoidea 98 

Gibberella 
longispora JOS 

Gigaspora 469 
gigantea 469.472 

Globifomes 
graveolcns 156 

Glocodcs 
pomigera 298 

Gloeodontia 
am~r icana 245 
discolor24S 
pyramidata 245 

Glocophyllum 
sepiarium 156 

Gloeoporus 
dichrous 156 

Gloeosporiu m 308, 326 
dendrobii 289, 316, 330 
hedericolum J 16. 330 
macropus 308 
f. gk>cosporui m 308 

nervisequum 291 
olivarum 293 



!Giocosporium] phaji 289. 316. 330 
ricini 289, 316, J30 
sobra liae 289, 316, 330 

Glomerella 
cingulala308 

Glomus 337-338. 340.466, 469 
aggrtgaiUm 466.469,472-473 
AVI;LING IAE 337·338•, )40 
consuicwm 469, 473 
corymbiforme 469, 473 
desenicola 460, 473 
dominikii 469, 473 
ClunicaiUm 469,473,476 
fasciculatum 460.473 
fragile 340 
fuegi :mum 469, 473 
inuaradices 469. 473 
laccawm 469, 474 
macrocarpum 469, 474 
microcupum 469,474 
pansihalos 469, 474 
puslulatum 469,474,476 
rubiforme 469, 474 
sp. '' 107" 466.469,474,476 

sp. " Ill " 469,476 
Gloniella 

insularis 101 
G/oniopsis 

xylogramma 1 0 I 
Gondwanamyccs 

proteae 219 
Gn~mmothelc 122 

lineata 122 
Grandinia 

australis 38.40 
Granulocystis 249 
Graphilbum 218 
Graphiocladiel la 218 
Graphium 218, 223 . 230-234, 236. 409 

aphthosae 441 
Grifola 

frondosa I S6 
Guillaridella 

n1dioloides JOS 
Gymnoascus 397-398 

recssii404 
uncinatus 397,404 

Gymnostellatospora 
frigida 404 

Hapalopilus 
albocitrinus 124 
nidulans 156 

1-laplouic:hum 492-493 
aurcum49) 

Heimiomyces 
ncovelutipcs SO, 54 
lenuipcs 4S. SO-S4 

Hclicoceras 
oryzi i 87 

1-lelminthosporium 87, 318 
austra1iense87 
hawaiiense 87 
lycopersici 3 11 

l lelvella 
gigasJOJ 

Hemileia311 
coffeicola 311,330 
gardeniac-lhunbcrgiea 311 
oncidii 291,312 
pavetticola 311 
vastatrix 84-85. 100. 102-103 

Hendersonia 324 
agaves 322. 324 

Hcrpo1rich ia 
erythrinae93 

lfeterobasidion 
annosum !56 

He1erotolyposporium 345 
lepidospcrmae )4S 

Hcxagonia 
amplexe!nS98 
casuarinac 98 
tcnuis 
f. nan.a98 

Hugucninia 
freycinetiae8S 

1-lyalode!ndron 218 
Hyalopcsotum 21 8 
Hyalopsora 133 

5l l 

Hyalorhinocladiella 218, 223, 230, 232· 
234,236 

Hydnum 101 
caput-medusae I 0 I 
crocidens 

var. subcxcenlricum 99 
Hymenclia 

lacustris438, 441 
llymenoehaclc 

perpusilla 98 
raunkiaeri 119-120 

Hyphoderma 
argillaceum246 
gemmeum 245-246 
gigasporum 246 
heterocystidium 247 
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[Hyphodcnna) obtusirorme 246 
variolosum 247 

HyphondOfltia 37. 42, 127 
alutacea 241 , 247 
apachcriensis 247 
australis37-42 
microspora 247 
niemelaci 247 
orasinusensis24 1, 247 
pal mae 247 

l lypochniciellum 241,248 
~remeo isabeltinum 249 
iaganicum 249 
LUTEOLUM 241, 247•, 249 
mollc248 
ovoidcum 248 
subillaqucatum 249 

Hypochnus 
chlorinus 242 

Hypocrea 
agaves 309, 330 

•typogymnia 
austerodcs 434 , 439, 441 
physodes 441 
subobsc.ura 439. 441 

Hypomyces 
ca ledonicus 98 

Hypoxylon 135, 138 
Sect. Annulata 138 
areolatum 139 
cantarcircnse I 39 
GOMOAKENSE 136, 137"-138 
haematostroma 

var. lerati 98 
michelianum 138 
neocaledonicum 90 

Hystera.ngium 
ncocaledonicum 99 

Hystcrostome lla 
clacicola 290. 306 

lcmadophi la 
cricetorum 433, 436, 441 

lnonotus 331-332, 334 
glomcratus 331 . 334-335 
ilicnsis 334 
INOURESCENS 33 I, JJ2 •.J35 
ludovicianus 156 
micantissimus ))4 

nidus-pici ))4 

ochroporus 334 
patoui llardii )34 
pcglcri 3)4 

pru inosus 334 
qucrcusuis 334 
rickii334 
rodwayi 334 
splitbcrgcri 120 
ulmicola 334 

lrpcx 
lacteus 155-156 
rcgularissimus245 

lschnodci'TTII 
resinosum 156 

lsia93 

Jamesdicksonia 172 
brunkii 172 

Junghuhnia 
camcola 124 
minuta 124 
subundata 124 

Kcmia 
rctardat.a 404-405 

Knoxdavcsia 231 
Krct7..schmaria 

scruposa90 

Lachnocladium 
ncglectum I 02 

Lactocollybia 
cpia 45, 49-50 
cycadicola 49-50 

Lacstadia 
mullipunctata 306 

Lactiporous 
suphurcus 156 

Lasall ia 
pcnnsylvanica 430, 439, 44\ 

Lasiodiplodia 291 
thcobromac 3 18, 330 

Lasiostcmma 
melioloidcs 
var. caracacnsc 305, 330 

Lastostroma 293, JOI, 318, 326 
pirorum293,318 

Lcc;anora 
atrosulphurca 441 
bchringii 4)9, 441 
chloroleprosa 437, 439. 441 
contractula 4)7, 441 
fuscesccns 429-430,433-434 , 441 
intrieata •137, 441 
lcucococca 44 1 
marginata 437, 441 



(Leeanora J polytropa 437. 441 
straminea 437, 442 
symmicta4)4, 442 

Lee idea 
auriculata442 
caesioatra442 
lapicida437 

var. lapicida 442 
var. pantherioa 437. 442 

Lccidoma 
demissum 442 

Lecythophora 401-402 
Leifial49 

flabelliradiata 241, 249 
l..e mbosia 

melastomatum 304 
Ltntious 

araucariae 90 
eradicatus98 
radicosus98 

Lcntomita 
brasiliensis304 

Lenzitcs 
betulina 156 
marginata98 

Lepiota 
atrata92 

l..epraria 
neglccta 437,442 

Leproc:auloo 
subalbicans 438, 442 

Leproloma 
vouauxi i 442 

t eptogium 
lichcnoidts442 
satuminum 439. 442 

Leptographium 2 18, 223 . 230-234, 236. 
)98 

Leptosphaeria 326 
a1pioiae306 
ephedra 304. 306 
lauri 306 
paraguayensis 306, 308 
punemansii 306 

l.cptosphacrulina 
argentinensis405 

Le Ratia86 
Leratia 

atrovirens9 1 
coccinea I 02 
simi lis91 , 99 
smaragdina 99 

l.erat iomyces 86 

Lcucoporus 
asperulus90 

Licca 176-277, 281 
biforis 277,282 
caesia483 
dcnudcsccns 277 
klcistobolus 277 
ret ifonni s 271 
tcncra 277 

lindtoeria 
chordulata 249 

Li1onia 
bcrt ioides 305 

Lobaria 370 
scrobiculata 430. 439, 442 

Lophodenn ium 
pinastri 505 

Macalpinomyccs 165, 202 
chrysopogonis 177 
cra8JOSiicllae 165 
SIMPLEX !61 . !98, 201-202 • 
tripogonis 163. 165, 167 

Macbrideola 278 
oblonga 267,278, 281 

Macrophoma 
cajani 325 
corchori 325 
maublanc ii 318,330 
phaseoli 325. 330 
phaseolin& 324 
sesami 325 
ulmicola ) 18, 330 

Macrophomina 
phascoli 325 
phaseolina 324 
phi llippincnsis 325 

Maireella 
bertioides 297, 305 
meliolo ides 305 

Malbranchea 407 
Marasmius 

amabilis 89-90 
aurantiobasa lis 

var, hispidipes 89 
elatus 89 
ochroleucus 89 
pcllucidus 89 
sulcatus 102 

Marssonia 319 
OBTUSATA 289.301. 319" 

Massalongia 
camosa 430, 438, 442 
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Maublancia 303 
myrtacearum 303 

Maublancomyces 303 
Meiorganum 91 

neocaledonicum 91 
Melancon is 

modonia 292-293. J 17 
pcmiciosa 292 

Melanelia 
disjuncta 438. 442 
infumata 442 
scptenlrionalis 430. 434. 442 

Melanobasidium 301.319.326 
mali 289, J 19 

Melanobasis 319 
Meliola 

a lbi7.ziac-granulosae 94 
alstoniae-comptonii 94 
alyxiicola94 
cal pidiae 94 
choryzandrae 94 
clado1richa 94 
codiae 94 
comptonellae 94 
couthoviae 94 
dognyensis 94 
dysoxyli-nitidi 94 

\'ar. minor 94 
grev illae-gilivrayi 94 
kisubiensis 

var. acronychiae 94 
lippiae306 
melastomacearum 307 
montisfontium 94 
mouensis94 
nothofagi 94 
osmanthi -cymosi 94 
oxcrne94 
stcnocarpi94 
tieghcmopanacis 94 
vcnezuelana 

var. neocaledonica 94 
Meliolina 

novae-ulcdoniae 94 
Melioliphila 

condloides 306, 330 
Meripi lus 

giganteus 156 
Mcrulius 

chlorinus99 
Meta.sphaeria 

stromaticola 307 
Microascus 236,397-399.405-406 

albonigrescens 395. 397-398. 405 
brcvicaulis 405 
cincreus406 
longirostris 220, 223, 230. 233. 236. 

398,406 
manginii 398. 406 
nidicola 398, 406 
singu laris398, 407 

MicrocycJus 
nia.ouli 94 
pandani 92 

Microd iplodia 
abiegna 317 
depaz.eoides 304.319,330 

Microporcllus 
burkillii45, 47-48 
violoceocinerasccns 45, 47-48 

Microsphaera 293-294 
alphitoidcs 294 , 307 

Miriquidica 
atroful va 438-439, 442 
nigrolcprosa 442 

Mitrcmyces 
leratii98 

Monoc:haetia 
paconiae319, 330 
pinicola 319 

Montagnu la 388 
Morchella 

anteridiformis 91 
Moreaua )4)-344, 351·352 

ATERR IMA 348.351 ' 
CAUSTIDIS 352 ' 
CVATHOCHAETAE 352 " 
EPISCHDENI 352 ' 
EVAN DRAE 352 ' 
FISCHER! 352 ' 
GAHN IAE 352 ' 
GYMNDSCIIDEN I 352 ' 
KDCIII ANA 352 ' 
kungii351 
LA EV IGATA 352 ' 
LEPIDOSPERMAE JS2 ' 
LIITDRALIS 352' 
MAURITIANA 352 ' 
MEGAGLOMERULOSA 353" 
MELANOSPORA JSP 
MESOMEI.AF.NAE 353 " 
MUELLERIANA JSJ • 
RHYNCI IDSPORAE J5l ' 
RIIYNCHoSPORA E·CEPHALDTIS 
)5) ' 

RODWAVI 353 ' 



[MorcauaJ SC HOENI 3SJ • 
TF.TRAR IAE lll" 
TRICOSTULARIA E 353 • 
TRISTIS JSJ" 

Moreno ina 
inaequal is307 

Mycena 
ch lorocephala 99 
illuminans9 1 
irTitans92 
odora 96 
rorida 

var. lamprospora 9 1 
rubidotimbata 96 

Mycoacia 250 
uda42 

Mycobi limbia 
lobulata442 

Mycosphacrdla 307·308 
caricae 307,313, 330 
ilicicola 308.330 
tabaci 308. 322. 330 

My<:O\'tllosiella 257 
ariac 109 
RI-IOIDIS 257, 264 • 
rhois 265 

Myxotrichum 397·398 
arcticum 397, 399, 407 
bicolor407 
eancellatum 399, 407 
ochraceum 399, 40J.408 

var. fr igidum 408 

Nacmaspora 320 
jasmini 291 , 319 

Napicladium 
asclepidinum 265 

Ncctria 
badia 308 
nigro..osliolata 102 

NCQgyromilra 303 
Nephroma 

an:ticum 436, 442 
tH.!IIum 430. 439, 442 
cxpall idum 430, 436. 442 
isidiosum 442 
parilc 439. 442 

Nigroporus 
vinosus 157 

Nomuraea 289, 30 1, 320.326 
pras ina 320. 330 
rilcyi 320, 326, 330 

Nummu laria 

fuscodisca 99 
macrospora 98 
OOSpora 10 1 

Ochrolechia 
frigida 434-437. 442 
grimmiac442 
lapucnsis 43 5. 442 
tartarca442 

Odonlia 
palmac 247 
subirpicoidea 250 
wrig.htii 42 

Odonticium 
austra le 250 

Oidiodendron 407 
griseum407 

Oidi um88 
alphitoides 292, 307 
erysiphoides 88 
quen:inum 292 

Oligoporus 
cacsius 157 
fragilis 157 
stipticus 157 

Ompha!ia 
navida 295, ) I I 

Omphalina 
hudsoniana 436, 442 

Oospora 
alb<K:inera~ns 313, 320 

Ophioparma 
ventosa 438439, 442 

535 

Ophiostoma 217-2 19, 222. 230, 234-236, 
397-399, 408 

abietinum 221,23 1 
abiocarpum 22 1. 231·233 
adj uncti 220 
aequivaginata 221, 23 1·233 
ainoae 22 1,23 1-233 
allantospora 221 . 23 1 
araucariae22 1, 230..231 
arborea 221. 231-233 
aureum 221.231-233 
bacillosporum 221 , 231-233 
bico lor221 
brevicolla 221. 23 1 
brunnco-c iliatum 22 1, 231 
brunneocrinata 22 1. 23 1·233 
cainii 22 1. 231-233 
canum 22 1,23 1 
c lavigerum 221 
columnaris 222 , 231-233 
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[Ophiostoma) conicolum 222, 23 1 
coronata 220 
crassivaginatum 222. 231 
cucullatum 220. 222, 231-233 
davidsonii 222,231-233 
dis10num 220 
dryocoetidis 222. 23 1-233 
cpigloeum 222, 23 I 
europh iodes 220 
Oexuosum 220. 222, 231 
francke-grosmanniac 222,231 
grande 220 
grandifoliae 222. 23 I 
g.randiocarpum 220 
hunti i 222, 23 1-233 
introc itrina 222, 231-233 
ips222. 23 1 
lcptographioides 222. 230-234, 236 
leucocarpa 222. 23 I 
megalobrunneum 222,231-233 
minus 222.231-233 
muhiannulatum 222, 231-233 
narcissi 222, 23 1 
nigrocarpum 222, 23 l 
nigrum 222, 231-233 
nothofagi 222 
novac-zclandiae 220 
novo-ulmi 220. 222, 230-23 I 
obscura 222.231-233 
ol ivaceapini i 222, 231 -233 
olivaceum 222, 23 1-233 
penicillatum 220 
perparvispora 220 
piceae 222. 230-231 
piceaperdum 222, 231-233 
piliferum 218-219, 222 , 231-233, 408 
piluliferum 398 
pluriannulatum 222, 231-233 
polonicum 220 
polyporicola 220 
populinum 222, 231 
proliferum 220 
robustum 222, 23 1-233 
rostrocoronatum 222. 23 I 
ro:;trocylindricum 222. 231-233 
sagmatospora 222, 231 
serpens 220 
seticolle222. 231-2)) 
sparsum 222.23 1-233 
stenoccras 222, 231-232, 408 
subanulatum 220 
tetropii 222, 23 1-233 
tor1ici liata 222,231 

tremulo-aureum222,231 
triangulosporum 222, 23 1 
trinacriforme 222, 231 -233 
ulmi 222, 230-231 
valdivanum 220 
wagneri 220 

Orphniospora 438 
moriopsis 438-439. 442 

Oudemansiella357 
Subg. Oudemansic:Ua 362 
Subg. Xerula 362 
Sect. A11xllomcntosac 362 
Sect. Xerula362 
americana 362, 365 
canarii 362 
c:aus.sei 362. 365 
HONGOI 357, 362• -365 
muc:ida362 
nigra362 
ORIENTALJS 357•. 359-362 
renati 362 

Ovadendron 409 
Oxydothis 

pandan i92 
Oxyporus 

populinus 124 

Pachnodium 218 
Paeti lomyc:cs 400 
Pannaria 

pezizoides 442 
Parmclia 367. 374 

omphalode.s 442 
saxatilis434.438, 442 
sulcata 434, 438-439, 442 

Panncliopsis 
ambigua 429-430, 433-434. 442 
hyperopia 434, 442 

Parodic !Ia 
c:aespitosa 30S 

Paronectria 
c:oralloides307 

Passalora Ill 
ch ionca Il l 

Paxillus 
chalybaeus 92 

Pelt igcra 430, 43), 4)S 
aphthosa 436, 442 
can ina 435-436. 442 
coli ina 439, 442 
didactyla 4)6-437, 442 
kristinssonii 430, 436, 442 
leucophlebia 430, 435-436. 442 
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{Peltigera] ma lacea 435-4)7, 442 endococ:cina 439, 442 
rufesccns 435.437.442 sciastra 437-438, 443 
scabrosa 429. 435. 442 Phacoramularia 

Penicillium 320. 403, 411 actaeae 107 
Subg. Bivcrticillium 411 Phakopsora 1 33 
cancscens 10 1 Phanerochacte 244, 250 
dupontii 293, 320 austra lis 249 
novae-cal~oniae I 0 I bomeensis 249 

Penzigia filamentosa 42. 249 
cantareirensis 139 Oabe lliradiata 249 

Pcrenniporia flavocamea 249 
compacta I 57 radicata 42, 249 

Perichaena 282 radulans250 
brevi fila 277 subqucrcina 249 
conical is 278 Phellinus 
dep~ssa 278,281 gi lvus 157 
liccoides 277-278 pini 157 
vcrmicularis 278 Phia locephala 218 

Penusaria Phia lographium 218 
carnoopallida 434, 442 Phlebia 
coriacea442 chrysocreas 42 
dl!lctylina 4)6, 442 livida 250 
gcmin ipara 435, 442 tremellosa 250 
glomerata 442 Phlcbie lla 
oculata 430,437.442 vaga 250 
panyrga442 Phlcbiopsis 

Pesotum 218 ravenclii 250 
Pestalotia 326 Phoma 326 

camplosperma 3 19 anserina 321, 330 
ceratoniae 320, 330 caricac 307 
dusiae 321 caricae-papayae 307 
heterospora 321 cytosporoides 321, 330 
longi·aristata 330 draconis321 ·322, 330 
paconiae 319, 330 cugcniarum 88 
paraguaycnsis 321 exigua 

Pestalotiopsis 320·32 1 var. exigua 322 
ccratoniae 320,330 nicotianac 290, 308, 322 
longi-aristata 32 1. 330 ra.dicicola 321,330 

Pestalouia tabafica292 
austro.ca ledonicum 88 umbilicaris 293, 322 
clusiae291 unedonis 322 
hc1erospora 294 . 317 Phomopsis 318, 32 1, 326, 330 

Petriel\a Phrag.midium 133 
asymmetrica Phragmonaevia 

var. cypria 409 lignicola 101 
sordida 408 Phyllachorn 307 

Peziza duplex307 
sulcipes305 maydis 308, 317 

Phaeoca!icium Phyllisc:um 443 
comprcssulum 430, 434, 442 Phyllost icta 306, 322. 326. 330 

Phaeolus agaves 322. 324 
sc:hweinitzii !57 apiculatum 88 

Phaeophysc:ia brassicae29 1 
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(PhyllostK:taJ dracacna~ 291.322, ))()­
draconis 322 
minor322 
owaricnsis 322, 330 

Physa lospora 326 
abietina304 
can leyae 289. 308 
muhipunctata 306 
populina 290. 309 
rhodina318 

Physarum 279 
CAESIELLUM 48) • 
caesium 483 
cincrcum279, 281 
compressum 279 
confcrtum 279 
deeipicns 279,281 
didcrmoides 279 
gyrosum 277 
notabilc 271,279-28 1 

Physcia 
caesia 429, 437-438. 443 
dubia 437-439. 443 
tcnella 

var. marina 437,443 
Physconia 

dCU!!rsa4)9,44) 
muscigcna44) 

Phytophchora 297 
fabc:ri 296, 303, 330 
palmivora 303, 330 

Placopsis 
gc lida443 

Placynthium 
aspercllum 437-438, 443 

Pleomassaria 
mclalcucac 92 

Pleoravcnelia 
defonnans 290, 3 12, 330 

Pleospora 309, 326 
cvonymclla 309 
halim i 309 
herbarum 309 
kcn1iac 309, 313, 324 
lac t~icola309 

pcll ita 309 
polymorpha 309 

Plcurotus9 1 
stc lla99 

Plowrig,hlia 
agaves 290, 309, 330 
wi lliamsoniana 309 

Podospora 

t.etraspora 397, 409 
Pollacia 

pcucedani 323 
Polychidium 

muscicola 430. 438. 443 
Polyporus 

alvcolari ~ 157 
arcuhnius IS7 
burkillii47 
coffeae297 
elegans 157 
mycenoides 98 
pancheri 98 
spermatolc:pidis 98 
violaceoc:inerascens4S 

Polysaccum 
pus ilium 90 

Polystictus 
Oabc:lliformi s 
var. crtnatolobatus 98 

Poria 121 
hondurtnsis 12 1· 122 
rhoadsii 124 

Porodisculus 
pendulus 157 

Poromyccna 
dccipicns 9 1 
manipularis 9 1 

Poron ia 
ustorum98 

Porpidia 
crustulata 443 
navicunda 439, 443 
mc linodcs 437, 443 

Protoparmelia 
badia 429, 437.439.443 

Protophysarum 28 1 
phloiogenum 280 

Protostelium 
mycophaga 280 

Pseudephcbe 
minuscula 434 , 438-439. 44 3 
pubescens 438, 443 

Pscudoccrcospora 105. Ill , 114-115 
abelmoschi 109 
asclcpiadina 257,265 
CERCIDIS-CHINENSIS 105. 109' ·110 
chionea 109 
clematidis I ll 
contraria Il l 
cotoneastcri I II 
cruenta Ill 
lagerstrocm iigena 112 



[P~ud~rcospora )1)1hracearum Il l 
LYlHRIIII•. tll , II S 
PA LLIOA 11 4• 
rubi 114 

var. rubi 114 
var. subhyalina 114 

sal icinall 5 
ubico la 25 7, 265 
varia li S 
zelkowac 11 6 

Pscudogymnoascus 397-399, 409 
alpinus 397, 409 
dendroideus 409 
frigidus 397 
japonicus 404 
rose us 397,399. 409 

Psc:udova lsa 
modonia 3 17 

Psilocybe 
neocalcdonica 90 

Pso,. 
rubifonnis 441 

Psoroma 
hypnorum 430.414,417, 419. 443 

Puccinia 91. Ill, 326 
LcTcstui 290 
letestui311 
lifuensis 93 
momisfomium 93 
oxal idis 31 1-3 12 
th iensis93 

Punctelia 367-368,174 
borreri 367-370, 372-375 
novozelandica 374 
pcrreticulata 367-370, 312-376 
subrudecta367-370, 172-376 

Pycnoporus 
c innabarinus 157 

Pythium 
irregulart 84 

var. neocaledonica 89 
p:~ lmivorum 301 

Kadulodon 251 
VENUSTUS 24 1,246, 250 ' 

Radulum 
subquercinum 250 

Ramalina 141 
aspera 141 -145. 147· 149 
aspcrula 141· 143 , 147- 149 
complanata 141-1 43, 145 , 147- 149 
denticu lata 147 
subfraxinea 141 -142, 145, 147-149 

var. confinnata 147-\48 
var. leiodca 147- 148 
var. norstictica 148 
vat. subfraxinea 148 

Ramaria 423 
Subg. Laeticolora 426 

botrytis 423-426 
claviramulata 424, 426 
fonnosa 423 
rieli i 423-426 
sardiniensis 424, 426 
strasseri 423-426 

Ramularia 326 
aequivoga 

var. bulbosa 323, 330 
d idyma 323, 330 
grevil leana 

var. grev illeana 116 
ligustrina 289, 323 
wisconsina 116 

Ravenelia 
de formans 312,330 
letestui 3 12 
LeTestui 290 
neocaledoniensis 93 

Rcsinicium 
bicolor251 
friabi lc 251 
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RESTIOSPORIUM 343-344, 346• . 3SO, 
354 
LEPIOOBOLI 350' 
LEPTOCARPI 350' 
MENEYAE 343, 346, 347' -348 
RESTIONUM 3SO• 

Reticularia 
stipitata483 

Rhagadostoma 
lichenicola 443 

Rhizocarpon 
badio.atrum 43 7, 439,443 
bolanderi 439. 443 
disporum 443 
eupetraeum 438-439, 443 
geminatum 437,439, 443 
geographicum 438. 443 
grande 439, 443 
inarense438, 443 
lavatum 437.443 
ltptolepis 44 3 
praebadium 438-4 39, 443 
ri ttokense 438-439. 443 

Rhi7.octonia 296 
bataticola 325 
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(Rhizoctonia]lamel lifera 325 
Rhizosphaera 

abictis323 
oudcmansii 323 
pini 290, 323 

Rhylisma 
austro-caledonicum 88 

Rimelia 
rcticulata 370 

Rimc:lic:lla391 
Rinodina 

cacuminum 443 
lccidcoides 434, 443 
turfacea 434. 443 

Rosellinia 388 
aqui la410 

Ro7.ites 
ncocalc:donica 92 

Russula 
echinospora91 

Saccobolus 447-448, 454. 460 
Secl. Eriobolus 448, 455, 458-459 
Sect Saccobolus 448. 455. 458 

citrinus 449, 455 , 457-458 
depauperatus 451 , 455, 457-459 
infestans451,4SS, 457-458 
longevisporus 449, 455. 457-458 
platensis 449,455.457-458 
pseudodcpauperatus 451. 455, 457-459 
saccoboloides 450, 455, 457-458 
succincus450,455, 457-458 
truncatus 450, 455, 457-458 
verTUcisporus 452, 455, 457-458 

Sacidium 
abietis323 

Sarcosoma 
lerati 99 

Sarcoxylon 
auramiacum 99 

Scedospori um 409 
Sch iwpora 

paradoxa 157 
Schi;,.oxy lon 

yuccae 310 
Scleroc:ystis466 
Sclerotium 

bataticola 325 
ssp. bataticola 325 
ssp. intennedium 325 
ssp. sesamicola 325 

rolfsii296 
Scolecotrichum 326 

alstromeriae313 
punctulatum 3 14 

Scopulariopsis 398, 404-406 
brevicaulis 405 
candida 406 

Scutellospora 
anneniaca 469, 476 
calospora 471 
dipurpurescens 466,469,476-477 
pcllucida 469, 477 
persica 469.477 

Scimatosporium 
grammitum319 

Sepedonium 
lanuginosum 293, 324, 330 

Septoria 326 
azalae-indicac 289, 324 
chatiniana 88 
omithogali 

var.allii324 
phaseoli 289,324 

Skeletoc:utis 
nivea 157 

Solorina 
crocea 429-430, 4)5 . 437,443 

Sordaria 
clypeata386 
fimicola410 
palmi<:ola 385 

Sorosporium 
andropogon is 180 
andropogonis-micranthi 161 . 176 
atrum351 
caledonicum 98, 178 
capillipedii 177 
caricis 35 1 
cathanicum 162,21 1 
comortum 179 
crypticum 183 
cryptum 173 
desertorum 162. 168-169. 171 
eriothi~I?J 

eu laliael85 
filifonne 180 
Oahaultii 351 
glutinosum 162, 180 
hetcropogonicola 181 
hctcropogonis-contoni 178 
icosiense 183 
lasiuri 162, 168-169, 171 
mucllerianum )53 
penniseti 162,211 
polliniac 183 



(Sorosporium) polyearpum 162, 168 
rhynchosporae JSJ 
~himae 162, 186, 188,2 12 
srenotaphri 312 
sulcari 162. 188,212 
taianum 177 

Sphacelotheca 2 11 
arn:lropogonis 178 
capillipedii 162, 176 
cordobcnsis 208 
cremochloae 162, 168-169 
hctcropoginis-rriricei 162, 178 
ischaemi 178 

f. heteropogonis 181 
mauritanal \2 
moni lifera 181 
mysorensis 177 
nea lii 182 
pakistanica 162. 176. 212 
penniscli 211 
polliniana 162, 184-18S 
rhytachncs 162, 168, 171 
laiana 177 
viegasiana 208 
wameckeana 181 

Sphaerella 307-308. 326 
caric:ae307, 313.330 
ilicicola 306, 308, 330 
rabaci 290. 308, 330 

Sphaeria 
delitcscens386 
tomicum 383 

Sphaerodes 
fimicola 410 

Sphaerophorus 
fr~gilis438.443 

globosus 429, 435-436, 443 
Sphaeropsis 292 

malorurn 292 
pseudodiplodia 292 

Sphaerostilbe 
polycephala J 10 

Sphaerotheca 
fuliginea 88-89 

Spicaria 320 
pr~sina 320 

Spongipellis 
de\ec1ans ISS, 157 
spumeus ISS. 157 
st111.mineus 99 

Sporidesmium 
frcycinetiae96 

Sporisorium 168. 172-173. 178, 182. 186, 
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200,211 
amphilophis 190. 192 
andropogonis 162, 178, 182 
ANDROPOGONIS-MICRi\NTHI I61 · 

162, 176 ' , 177,212 
c:aledonicum 178-179, 182 
eapillipedii 176 
eathnr1icum211 
coc:1orachidis 172 
contor1um 179, 182 
CORDOBENSE 161 , 208" 
CRYPTICUM 161, 183". 186 
CRYPTUM 161, 173" 
DESERTORUM 161 -162. 164. 169", 

112 
EREMOCHLOAE 162, 169", 172 
ERIOCHLOAE 161 , 171, 174 •-J7S 
erythraeense 168, 172 
eulaliae 185-186 
FASTIGIATUM 161. 206•, 208 
FILIFORME 161, 180", 182 
GAY ANUM 161. 205 ", 108 
GLUTINOSUM 162, 178, 180". 182 
guangxiensc: 185-186 
hctcropogonicola 181·181 
HWANGENSE 161, 191. 194•-195 
INDICUM 162. 184•. 186 
mixtum 173,175 
MO ACHNES 161, 198". 200 
moni lircrum 179, 181 -182 
mysorcnse 177 
NEALIII 62. 182" 
OVARIICOLOPSIS 161. 203 •. 205. 
208 

pan ici-lcucophaci 208 
pennisc:ti 162,211 
poll iniae 183. 186 
POLLINIANUM 162. 184 ". 186 
POLYCARPUM 162, 168 ". 172 
RHYTACHNES 162, 171 "-172 
SEHIMAE 162, 188" 
SEHIMICOLA 161, \71 , 186 •·1 87 
scmttum 173 
SULCATI 162, 188• 
taianum 117 
rrachypogonicola 190, 192 
crachypogonis 190, 192 
trachypogonis·plumosi 190. 192 
TRACHYPOGONIS-SPICATI161, 

190"-192 
tricholaenac 197, 200 
TRIPLOPOGONIS 161 , 187. 189", 192 
tripogonis 165 
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(Sporisorium) zundclianum 190, 192 . 
Sporolhrix 218. 223. 230.234, 236. 408 
Squamotu~ra 

leralii 91 
Stachybotrys 

breviuscu\us96 
parvispora 96 

Stagonospora 324 
AGAVES 301 , 324" 
kcntiac 309,313.324 

Stcmonitis 
virginicnsis 280-281 

S1cmphy l ium 
xan1hosomac 93 

Stcncl\a 117 
lythri 11 2 
tristaniac93 

Stcnellopsis 105. 117 
fagracae 93 
LIRIOPES I 16'-117 

Stcrcocaulon 
alpinum 435-4)7, 443 
arenarium 443 
botryosum 443 
glareosum 443 
paschalc 429,436-437, 443 
rivulorum443 
spathuliferum 443 
\'Csuvianum 44) 

Stereopsis 
rad icans251 

Stcrcum 
campaniforme 99 
neoca\edonicum 90 
umbrinoaluraccum 102 

Sti lbospora 
modonia 3 17 

Stilbum 
navidum 294, ) II 
nanunt 100 

Stranonia 
carbon aria 410 

Suillus 79-80 
beltini i 80 
bovinus 80 
corhumatus 71-78 
n r. hiemalis78 

granulatus 80 
lutcus 77, 79-80 
pinorigidus 77-78, 80 
salmonicolor 77-80 
subluteus n.so 

Talaromycrs 320 
Sccc. Lutei 411 

luteus 41 1 
retardatus411 
thcnnophilus 320 
udagawae 411 

Teph romel11 
aglaea 438-439.443 
anneniaea 438-439, 443 

Thamnolia 
vennicularis 435-436. 443 

var. subu lifonnis 43S-436 
Thecaphora 345 

aterrima35 1 
leptoc:arpi 345,350 

Theis.scnia295, 301. 310.326 
pyrenoc:rata310 

Thelephora 
viridis242 

Thermomyces 
lanuginosus 324, 330 

Thielavia 
neocaledooiensis 93 
tcrreslris41 1 

Thielaviopsis 86, 88 
neoc.alcdooiac 88, 94 

Tiarosporel la 
phaseoli 325 
phaseol ina 324,330 

Tillct ia 174. 197 
asperifolia 197 
brachiariae 174·175 
leptochloae 163. 166-167 
montana 197 
pulc::he rrima 

v.!l r . brachiariae 174 
savi lei 16), 166·167 
SPOROBOLI 16 1, 194' -196, 198 
trachypogonis 190, 192 

Tolyposporella 172 
andropogonis 180 
brunkii 172 
puccinioides 190, 192 
rh}"'achncs 168, 172 

Tolyposporium 174. 343-346. 35 I 
andropogonis 162. 178 
aterrimum 35 1 
a ustidis 352 
cyathochaetae352 
cpischoc:ni JS2 
cvandrae 352 
lischeri 352 
gahniae 352 



{TolyposporiumJ gymnosc:hoc:ni 352 
junci )44-346 
kochianum 352 
lacvigatu m JS2 
lcpidoboli 345, 350 
lepidospcrmac 352 
linoralc352 
mauritianum 3S2 
mcg.aglomcrulosum J53 
mclanosporum 353 
mesomclaenae353 
philippincnst 182 
rcstKmum345,350 
rhynchosporae-<:ephalocis )46. 353 
rodwayi 353 
sc:hocni 353 
tctrJriaeJSJ 
tricustulariae 353 
tripogonis 165 
triste 3S3 

TorMntclla 
chlorina242 

Tomenccllago 
aeruginascens 242 

Toninia 
cumulata443 

Torula 
cur1a4SS-487 
olivac:ca 
ssp. inops 487, 489 

Toxosporium 
camptospermum 290. 3 19 

Trametes 127.420 
ar1toidcs90 
cervinal 57 
conchifer 157 
clegans 157 
hirsuta 157 
pubesccns 158 
vcrsk:olor 155, !58 
villo~ 158 

Trapcliopsis 
granulosa 443 

Trechispora 248 
clancularc 25 1 

Tremolecia 
atrata 429, 437-439. 443 

Trichaptum 
abictinum 155, 158 
biformc ISS, ISS 
byuogcnus 124 
durum 125 

Trk:hia 

HUIZHONG II 48J • 
ramosa 483 

Trk:hocon is 
padwickii 87 

Trichoderma 
dubium 493 

Trichoglossum 
gracile 99 

Tricholoma 
abhatis 298 

Trichoseypha 
sulcipes305 

Trichoscptoria 
fructigena 289, 325 

Trichothyrium 
fimbriatum 307 

Tuber 57, 59, 61 
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acstivum 59-60.62,65, 67-69 
borthii 58-60, 62, 64, 66. 68·69 
brumale 59-60, 65, 67-69 
dryophilum 58-60. 62, 64, 66, 68-69 
excavatum 60, 64, 66, 68-69 
foetidum 60, 64, 66, 68-69 
indicum 59-6 1,65.67-69 
macrosporum 59-60, 65, 67·69 
maculatum 58-60. 64, 66, 68-69 
magnatum 58-60, 62-64, 66, 69, 76 
mclanosporum 59-60. 65, 67-69 
mcsentericum 60, 65. 67-69 
panniferum 58, 60, 64, 66. 68-69 
pscudoexcavatum 60-61 , 65,67-69 
pubcrulum 59-60, 62. 64, 66. 68-69 
rufum 60, 64, 66, 68-69 
uncinatum 59-60, 62. 65. 67-69 

Tubulicrinis 245, 249 
Tyromyces 125 

chioncus ISS 
fi ssilis l58 
LIMITATUS 119, 125•·126 
NODU LOSUS 119. 126·121" 

Umbil icaria 438 
arc:tica438, 443 
cincreorufesccns 43S-439, 443 
cylindrica 439, 443 
dcusta 438-439, 443 
havaasii 43S-439,443 
hypc:rborea 438--439. 444 
polyphylla 438. 444 
proboscidea 438, 444 
rigida4 44 
correfacta 438-439, 444 
vcllea 437,439,444 
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{Umbilicaria) virgin is 437, 444 
Ungu lina 

lerati 98 
polychroa 98 

Uredo 133. 3 11 .326 
andropogonis 178 
arachidis296 
behnickiana J 12 
coffeicola 311.330 
gardeniae-thunbergiae ) I I 
restionum JSO 
thelypteridis 131, I JJ- 134 

var. STIPITATA IJJ•-1)2, 134 
var. thc\ypteridis 134 

Uroc.ystis 
cepu18e291 

Uromyces 133 
Uropolystigma 295,30 1.3 10, 326 

atro-testaccum 310 
Ust ilaginoidea 162.212 

globul ifcra212 
Ustilago 326. 344 

ALCORNIII61 , \6J•-J64, 167. 17 1 
andropogonis-<:ontorti 18 1 
andropogonis-finitimi 290. 312. 326 
argcn1ina 197 
bouriquctii 3 12 
cachcutensis 197,208 
chrysopogonis 177 
cordobensis 161. 208 
crypta 161 . 173 
cryptica 183 
cylindrica 178 
delicata 197,200 
eriochloac 173 
filifonnis 162. ISO 
globulifera 162,2 12 
hcterogena 163, 166-167 
indica 162, 184 
ischaemi 178 
lyginiae 345 
monilifera 181 
ncali i 162. 182 
ornata 163. 167 
pennisel i 162,2 11 
var. verrucu losa 162,21 1 

pus1ulata 166 
schroeteriana 174 
laiana 177 
thaxleri 163 , 167 
1oga1a 166 
tricholaena 

var. congoensis 200 

trichophora 197, 200 
vilfae 171 
warnecke.:ana 181 

Us1ulina 
pyrcnocrala 295, 310 
zonata88 

Valsaria 
spanii 310 

Vararia 
sphaericospora 25 1 

Varicellaria 
rhodocarpa 429. 433-434. 444 

Verrucaria 
degelii 437,444 

Verticicladiel la 218 
Vestergrenopsis 

isidiata430. 438,444 
Vizella 

hieronymi 
var. coffeae3 10 

Vizellopsis 
grevilleae 84 

Wardomyces 398 
Wardomycopsis 407 
Wcbsdanca )46 

lygi niae 345-346 
WEBSTEROMYCES 485, 489"-490. 492 

VERRUCU LOSUM 485, 490• -49 1 
Wrigh1oporia 

bracci 127 
tropicalis 128 

Xanthochrous 
bem ieri 90 
niaouli98 

Xanchopannelia 499,501 
CRESPOAE 499•-SO I 
filarslkyana 500, 502 
flavcscentireagens 502 
incruscaca 499-500 
metamorphosa 500 
MICROPHYLLIZANS 499. 500•-502 

Xan!horia 
borealis 4)4. 438-439. 444 
elegans 429, 437-439, 444 
sorediata 437.444 

Xerula 
hongoi 362 

Xylaria 135, 139 
areolata 139 
corrugata 90 



[Xylaria] cranioides 139 
c~tace. 139 
FRASER11 36, 138· 139• 
hemiglossa 98 
hirtclla 102 
MARACA 136, IJS•.t 39 
squamulosa I 39 

Xytohypha 485-487, 489 
curta485, 487,489 
fcm~ginosa 487• 

lignieola 485, 489 
nign:suns 486-487 
novac·zclandiac 487 
palmicola 489 

XYLOHYPHOPSIS 485-486• 
CURTA 487•-489 
LIGNICOLA 489• 

Zcbrospora 
bico~96 
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