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STUDIES ON SOME DISCOMYCETE GENERA WITH AN 
IONOMIDOTIC REACTION: IONOMIDOTIS, 

POLONIODISCUS, CORDIERITES, PHYLLOMYCES, 
AND AMEGHI I ELLA 

W EN-YING ZI-IUANG • 

Plam Pathology Herbarium. Come// University 
Ithaca, NY 14853 USA 

ABSTRACT 

The genera lonomidoris . Poloniodiscus. Cordierires, Phyllomyces, and 
Amttghinielfa have been reviewed. Based on type studies, l onomidoris, 
Cordierircs. and Amcghiniella are 3CCCp!cd as the correct names for 1hree genera 
of the Le01iaccac, Encoclioide:le. The di stinctions among them are di scussed, 
and keys to the species are provided. The ionomidotic reaction occurs in some 
spec ies. only, and also occurs in species referred here 10 Encoelia, and is thus 
nOt sui table for use as 3 generic c harac ter in thi s case. Cordierites boedijnii is 
described as 3 new species; Ameghiniella plicata, Chlorcncoelia indica, Encoelia 
fuscobmnnea, Encoelia nicaragucnsis, Encoelia tvceo/aca, and lonomidoris 
allsrralis are recorded :IS new combinations. 

INTRODUCTION 

·n1e genus Cordierites Mont. has been taken in a very broad sense 
(Kerf, 1973; Ri fa i, 1977). This paper addresses deta iled work on Cordierites 
and on several genera related to it, i.e., Plzyl/omyces Lloyd, lonomid01is 
Durand. Poloniodiscus SvrCek & KubiCk3, and Ameghiniel/a Spcgazzini. 

During my studies at Comcll University. 1 have had a chance to 
exam ine Cordicritcs guianensis Mont. sensu Boedijn from Java in the 
herbarium of Richard P. Korf, fresh collections of lonomidotis olivascens 
Durand from Jamaica and /. irregularis from the Ithaca area, and some 
lonomidotis species in the Dur.md herbarium in the Plant Pathology 
Herbarium, Come II Un iversity. My examination of these materials revealed 

• Present address: Depanment of Mycology, Institute o f Microbiology, Academia Sinica. 
Beijing, China. 
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significant differences in aporhccial anatomy, which enhanced my attempt ro 
clarify the taxonomic problems of this g roup of fu ng i. Although type 
specimens and many additional collections have been studied, this paper does 
not cover all known mate rial in the world. Tradiriona l methods were used in 
anatomical studies. An apo thcc ium o r a port ion of an apoLhecium was 
sect ioned on a freezing micro tome at 15 ~m. and the sections were mounted 
e ithe r in cotton blue lactic acid o r in Mel7.e r' s reagent. The ionom idotic 
reaction was observed by soak ing a sma ll fragm ent of apothcc ial ti ssue in 
2% o r 10% aqueous KOH solut ion. The photographs we re taken under a 
Zeiss microscope equipped with a camera. 11te abbreviations of literatu re 
citations are based on Boranico - Periodicum - Humianum (Lawrence. ct al. . 
1968), and those o f names o f herbaria based on Index fl erbariorum 
(Holmgren, e t al., 1981). 

HISTORICAL REVIEW AND TAXONOMY OF TH E GENERA 

l. ll istorica l Rev iew 

Cordierites Mont. was establ ished to accommodare a s ingle species, C. 
guianensis, which was originally assigned to the Pyrenomycetes (Montagne. 
1840). It remained monotypic for more than a decade. Several species have 
then been added to the genus (Berke ley, 1856, 1867: Cooke . 1875 : Mo Her. 
190 1; Korf, 197 1: Shanna &ll1ind. 1983: Samuels & Kohn, 1987). Saccardo 
(1883) correc tly removed this genus from the Pyrenomycetes, and late r 
placed it in the family Cordie riteae of the Discomycetes (Saccardo . 1884. 
1889). Cifeni (1957) indicated that the genus shou ld belong to the fami ly 
Helotiaceae. Dennis (1978) placed Cordicritcs in the Encoelioidcac of the 
He lot iaccae: and Korf ( 1973) and Rifai (1977) treated it in the Encoelioidcae 
of the Lcotiaccae, which is accepted in this paper. 

Durand (1923) published a paper enti tl ed .. The gene ra Midotis. 
lonomidotis and Cordierites'' in which he desc ri bed his genus lonomitlotis. 
Althougl1 he did not d irectly ment ion his generic concept of Cordierires in 
that paper. he removed C. irrcgularis and C. sprucei to lonomidotis. The 
former is the lectotype spec ies of lonomidotis (Korf. 1958). and the latter is 
a good species of Cordierites according to the resu lts of my study. 

In 1936. Bocdijn published a paper on the genus Cordierites based on 
two collections from Java. He presented a very deta iled descrip tion and 
iUustration of these materials, concluded that the genus was monotypic, and 
listed C. sprm:ei, C. muscoides, C. coralloides, C. fasdculata, and C. 
umbilicarioides as synonyms of the type species of that genus, C. guianen.sis. 
I d isagree w ith h is synonymy. and th ink that the h va ncse collec tions 
represent a d iffcrem taxon in the same genus. and that three species arc 
involved . 

ln 1957. C it'c rri reviewed the species of Cordicritcs. He concluded tha t 
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the genus contained only a s ingle species, Montagne's C. guianensis, and 
pointed out that Bocd ijn's concept of this species is quite diffe rent from 
Montagne's original one. lie trea ted Boedijn's "C. guimzensis" as Midotis 
bocdijnii. I agree with him that Bocdijn's fungus is not conspecific wi th C. 
guimzensis. but disagree with his placement of that fungus in Midoris. Even 
though he examined the type and specimens of a few other spec ies of 
Cordierites and provided useful , though occasionally incorrec t, literature 
c itations for these taxa, I have di fficu lty comprehending many of his 
observations, interpretations and taxonomic opinions. I shall take up specific 
points in the discussion of each taxon. 

Amegltiniel/a Spcg. was coined for a si ngle species, A. australis 
Spegazzini (1888). Though his generic and specific desc riptions were 
relative ly de tailed, the genus is unknown to most mycologists, and has 
rema ined monotypic. Clements and Shear (193 1) mistakenly synonymized 
this genus with Cencmgium. Nannfeldt (1932) in h is discuss ion of the 
Dermateaceae noted tha t the genus was known to him only from the 
desc ription, belonged to the inoperculate Discomycetes. and that he had no 
position fo r it. \Vhen Gamundi examined the type species of /onomidotis 
chile~r sis . she annotated it as ''lonomidotis chilcnsis Durand (1923) = 
Ameghiniella australis Speg .. 13ol. Ac. Nac. Cs. Cordoba II: 270. 1887." 

The type specimen of A. australis was kindly sent to me by Dr. 
Gamundi. My observat ion has shown that A. australis and / . chilensis are not 
synonyms. Ameghiniellct and lonomidotis are obviously c losely related fungi 
in the Encoelioideae. but are not congeneric. Although species of both 
genera exude violet pigmentation in aqueous KOH solution (ionomidot ic 
reaction), they have a diffe rent anatomical structure . I distinguish them at 
the generic leve l. 

Phyllomyces Lloyd (192 1) was erec ted for a s ingle spec ies, P. 
multiplex, which is on dead wood, with ear-shaped and lobed apothecia 
aris ing from branched or complex stipes. The genus has remained 
monotypic . Afte r his examination of the type specimen of lhis genus, Korf 
(1973) indicated in his key to the genera of Discomycetes and Tuberales that 
Phyllomyces is a synonym of Cordierites. My observat ions fully agree with 
his synonymy. and prove that C. sprucei Berkeley (1856) is an ea rlier name 
for P. multiplex. 

lot~omidotis Durand (1923) was establ ished to accommodate seven 
species which exude violet pigmentation from the apothecial tissues when 
trea ted with aqueous KOH solution. Durand provided a re lat ive ly extensive 
generic description. but fai led to designa te the type for the genus. In the 
fo llowing years, the genus was accepted by many mycologists, and quite a 
few species were added (Seaver, 1925; Cash, 1939; Korf, 1958; Le Gal, 
1959; Dennis. 1970). Korf (1958) lectotypified the genus with / . irregularis 



264 

(Schw.) Durand. The genus was placed in the Helot ieae of the Helotiaceae by 
Seaver (1951), the Dermateaceae by Korf (1958), the Encoelioideae of the 
Helotiaceae by L..c Gal (1959) and by Dennis (1978), and the Encoelioideae of 
the L..cotiaceae by Korf (1973). I accept the placement of this genus in the 
Encoelioideae of the Leotiaceae. 

Seaver (1951) synonymized lonomidotis with Midotis, a doubtful 
generic name, the type species of which remains unknown. Midoris has been 
applied in various senses. Four of Durand's original species of Ionomidmis 
were transferred to Midoiis by Seaver. In his paper on Cordieriies, Ciferri 
(1957) accepted Seaver's opinion, and transferred a fifth Durand species. / . 
chilensis, to Midotis. Korf (1973) listed this genus as a synonym of 
Cordierites, which was later accepted by Rifai (1977) and by Dennis (I 978). 
I think that two distinct genera are involved on the basis of anatomical 
structure, and accept both Cordierites and lonomidotis. 

Poloniodiscus Svr~ek & Kubi~ka (1967) was published for a single 
species, P. fischeri. which was later discovered to be a synonym of 
lonomidotis irregu/aris (Korf, 1973; Dennis, 1978), and the genus has 
remained monotypic . Poloniodiscus becomes a later synonym of 
Jonomidoiis. My observations have confirmed the treatments by Korf and by 
Dennis. 

2. The lonomidotic Reaction and Taxonomy of the Genera 

Before the genus lonomidotis was established (Durand, 1923), the 
exudation of violet pigmentation in aqueous KOI-I solutions from the 
apothecial tissues of certain discomycetes had seldom been used in 
classification, and perhaps not been paid enough attention to by many 
mycologists. ln later years, this character became diagnostic. Korf ( 1958) 
named this phenomenon the ionom idotic reaction. Cash (1939), Korf(l958), 
L..c Gal (I 959), and Dennis (1970) transferred a few fungi to lonomidotis 
based on this and other features. I agree with them that the ionomidotic 
reaction is a useful tool in taxonomy. On the contrary, Seaver (1951) and 
Cifeni (1957) ignored tl1is chardcter. 

Two of the seven original species of /onomidotis were transferred 
from Cordierites (Durand, 1923), which suggests some connection between 
these two genera. Stipes branching or arising from a common base, 
apothecia more or less unequal·sided, and the outer ectal excipu lum 
encoelioid (at maturity the outer cells of the excipu I urn becoming loose and 
often the receptacle surface appear ing mealy) prove that they are a group of 
closely related discomycetes. Korf (1973) pointed out that lonomidotis, 
Phyllomyces and Poloniodiscus are synonyms of Cordierites . TI1is concept 
has been accepted by Rifai (1977), Dennis (1978), and Sharma & Thind 
(1983). 

My type studies of the species of Cordierites, Phyllomyces, 
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Jonomidotis, Poloniodiscus, and Ameghiniel/a have shown that three 
different anatomical arrangements can be recognized among the five genera. 
In Cordierites and Phy/lomyces, cells of the ectal excipulum and hyphae of 
the medullary excipulum arc not immersed in a gelatinous matrix . the 
subhymenium is often distinguishable, asci arc subcylindrical, ascospores are 
uniformly el1i psoid and uniseriate in an ascus. In members of lonomidotis 
and Poloniodiscus cells of the ectal excipulum and hyphae of the medullary 
cxcipu lu m arc immersed in a gel matrix and so is the hymenium , the 
subhymenium is very thin or indist inguishable. the asci arc clavate, and the 
ascospores are allantoid to el!ipsoid and biseriatc to irregularly biscriate in 
an ascus. Ameghiniel/a shares with lonomidoti.t strongly ionomidotic tissues. 
grcgarous apothccia aris ing from a common base, clavate asci, and allantoid 
ascospores. But unlike lonomidotis. Ameghiniel/a is characterized by deeply 
cupulate apothecia when dry, an ectal excipulum of well-developed tcxiUra 
angula ris composed of isod iametric. pigmented cells not immersed in gel. a 
medu llary excipulum also lacking gel , and multiguuulate ascospores. I treat 
the above differences at generic level, and recognize three genera. 
lonomidocis, Cordierites, and Amcglziniel/a. Korf and Dumont (1968) 
pointed out that the sterile ti ssues of the apothecium provided valuable 
taxonomic information. I fully agree with them. In taxonomy of these 
genera, I put more emphasis on the anatomical structure of apothecia of each 
species than on the measurements of asc i and of ascospores. In regard to the 
ionom idotic react ion, two species of Cordierites react faint ly. and one is 
st rongly ionomidotic; all species in lonomidotis and Ameghiniella arc 
strongly ionomidotic. 

In this paper. I have transferred three species, two weakly ionomidotic 
and one strongly exuding yellowish brown pigmentation in KOH solut ion(? 
xanthochroic), from Jon omidotis to the genus E11coelia because of their 
isodiametric. loosely interconnected and pigmented ectal excipular ceUs, and 
pustu late receptacle surface. 1l1e generic concept of Encoelia is taken here in 
a broad sense. 

Most known species of lonomidotis, Cordieritcs and Amegltiniel/a are 
found in tropical or subtropical areas. / . auszralis, I. fulvotingens and / . 
irregularis are distribu ted in temperate regions. Fungi of these genera 
usually occur on wood; /. fromlo.sa ,l.fulvotingens. I. olivascens, and C. 
guianensis may be associated with other fungi. Studies of these genera in 
pure culture have not been reponed. 

3. Key to the Accepted Genera 

I. Apothecium d iscoid to infundibuliform, stipitate, stipes branched or 
aris ing from a common base, apothecial tissues not gelatinized at all , 
ionomidotic or non-ionomidotic, asci subcylindrical, ascospores ellipsoid 
................... Cordierites 
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1'. Apothccium lobed to car-shaped, or deeply cupu late, sessi le to 
substipitate, often several aris ing from a common base. apolhecial ti ssues 
immersed in gel or slightly gelatinized, strongly ionomidotic. asci 
clavate, ascospores allantoid, rod-shaped to ellipsoid ... .. ... ........ ..... 2 
2. Apothecium discoid to car-shaped, ectal excipulum of textura 

intricata, textura prismatica to textura angularis, cells thin-walled, 
tissues immersed in gel, or at least ectal excipular cells sheathed by a 
gel layer ... .. .................. ............ ......... ..... ... ........ .. . lonomiclotis 

2' . Apothecium deeply cupulate, receptacle strongly pustulate, ectal 
excipulum of textura angularis, cells thick-walled, tissues not 
immersed in gel ... .................................... ...... Ameghiniella 

THE GENUS IONOMIDOTIS 

1. Generic Description 

IONOMIDOTIS Durand, Proc. Amer. A cad. Arts 59: 8, I 923. 
= Poloniodiscus Svr~ek & Kubifka, Ceskii Mykol. 21 : 153, 1967. 

Apothecia small to large, very dark when dry, discoid, flat, o r 
ear-shaped, gregarious, sometimes sol itary. sessile to short-stip itate. sti pes 
often aris ing from a common base; margin smooth. undulate, or lobed; 
receptacle surface smooth, roughened, wrinkled, or pus tulate ; ti ssues 
st rongly ionomidotic. Ectal excipulum of loosely arranged textura angularis 
or textura prismatica to textura intricata, cells elongated, rectangular to 
more o r less hyphoid, loosely interconnected, immersed in gel or at leas t 
sheathed by a thin layer of gel, axes of cells nearly perpendicular to the outer 
surface, walls subhyaline, cells fonning pustules sometimes not immersed in 
gel and with pigmented walls . Medullary exeipulum of textura intricata 
usually immersed in gel, hypha! walls subhyaline. Subhymenium thin or 
indistinguishable. Asci inoperculate, 8-spored, clavate, J-, pore walls not 
turning blue in Melzer's reagent with or without KOH pretreatment, 
someti mes immersed in gel. Ascospores biseriate to irregularly uniseriate, 
allantoid or rod-shaped to ellipsoid, subhyaline to yellowish, smooth-walled. 
unicellular, with 2-4 guttules . Paraphyses filifom1, st raight or curved at 
apex, in one species with fusoid apices which may become detached. equal to 
or s lightly exceeding asci. 

On wood, some species associated with other fungi. 
Lectotype: lonomidotis irrcgularis (Schw.) Durand. selected by Kerf 

(1958). 

2. Key to the Accepted Species 

1. Apothccium discoid at maturity ............................... .. ..... .... ..... .. .. . 2 
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1'. Apothecium discoid wi th one side elongated , or car-shaped at maturity 
.............. ..... . ... .. .................... 4 

2. Apothecium turbina te, hyphae immersed in a great amount of gel, 
ectal excipulum of textura intricata, pa raphysis apices wi th a 
fan-shaped gelatinous cap ........................................ .. I. ausiralis 

2'. Apothecium discoid, hyphae immersed in gel not as abundant , 
paraphysis apices without a gelatinous cap .................... 3 

3. Apothecium 2-5 mm in diam, ectal excipulum of textura prismatica, axes 
of cells perpend icular to the outer surface, medullary excipu lum thin, 
outer ectal excipular cells totally immersed in gel .. ...... l .fu/vmingens 

3'. Apothecium 5-8 mm in diam, ectal excipulum of textura angularis mixed 
with textura intricata, medu llary excipulum thick, outer ectal cxcipular 
cells loosely arranged. sheathed by a thin layer of gel ... I. porroricensis 
4. Paraphyses with an acu te, lanceolatc head I. irregu/aris 
4'. Paraphyses fi liform without a lanceolate head ....... .... .. .. .. ... .. .. .. .. 5 

5. Ectal excipulum of textura intricata, associated with Nypoxylon sp .. 
ascospores 1.5·2.2 JliTl wide ..... .. ... .. ... .. .. .. I. olivascens 

5'. Ecta l excipulum of textura angularis mixed with textura prismat ica or 
with tcxtura intricata, ascospores often less than 1.5 J..lm wide 6 
6. Ectal cxcipulum of tcxtura prismatica to tcxtura angulari s, outer cells 

covered by a th in layer of gel, subhymenium very th in, 0-10 !un th ick 
......... ..... ........ ...... .... ... .. .... .... .... ............. I. cllilensis 

6'. Ectal cxcipulum of textura angularis to tcxtura int ricata , outer cells 
immersed in gel , subhymcnium well-developed. 30 J..llll thick 
........... .. .. ....... .. .... .. ....... .... .. .... .............................. I . frondosa 

3. Accepted Species 

Ionomidotis a ustr a lis (Beaton in Beaton & Weste) Zhuang, comb. nov. 
(Figs. I, 2, 28) 
ii C/aussenomyces australis Beaton in Beaton & Weste , Trans. Brit. 

Mycol. Soc. 71:215,1978. 

Apothecium flat to turbinate when dry, convex, flat or dis torted when 
fresh, sessile, broadly attached to the substrate, 5· 7 mm in diam when dry 
(up to 25 mm in diam when fresh according to the original author). 
gregarious or solitary; strongly ionorn idotic, purple pigmentation exuding 
from tissues in 2% aqueous KOH solution; hymenium black when dry, ivy 
green when fresh; receptacle black, surface smooth when fre sh, wrinkled 
and roughened when dry. Ectal excipulum of textura intricata, immersed in 
a gel mat rix, 30-50 !lm thick; ce lls e longated to hyphoid, axes of cells nearly 
perpendicu lar to the outer surface, cell walls subhyalinc; receptacle s lightly 
pustulate. Medullary excipulum of texrura intricata, tissues immersed in a 
large amount of gel ; hyphae loosely interwoven, hypha! walls subhyaline. 
Subhymenium not clearly distingu ishable. Asci 8-spored, clavate, J- in 
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Melzer's reagent, 29.5-37.5 x 4.2-4.6(-5) ~lin , immersed in a gel mat rix. 
Ascospores allantoid to rod-shaped. biseriate to irregula rly biseriate. 
biguttulate, 5.0-7.3 x 1.3-1.5 ~m (5-7 x 1.5-2.5 according to Beaton). 
Paraphyses filifonn, sometimes branched, ca. I 11m wide, up to 1.5 J..tm wide 
at apex, with a fan-shaped gel cap on the top seen clea rl y when mounted in 
Melzer 's reagent , equal to or slightly exceeding asci. 

On bark of a dead, unidentified eucalypt branch. 
Il lustrations: Beaton, G. & G. Weste, Trans. Brit. Mycol. Soc. 71: 215, 

fi g. l , 1978 (as Claussenomyces ausrralis). This paper figs. I , 2, 28. 
Specimens examined : AUSTRALIA: on bark of a dead, unidentified 

eucalypt branch, Kennedy 's Ck. Rd., about 3 km from Laver's Hill , Victoria. 
G. Beaton 53, 6. I. 1962, MELU (holotypc). G. Beaton Pers. Herb. (isotypc) 
(filed under Clausscnomyccs australis). 

Notes : This species is characterized by a turbinate apo thecium, ve ry 
thick . highly gelatinous medull ary excipular tissue, and gel-capped 
paraphysis apices. That the original author trea ted this fungus as a species of 
Claussenomyces is probabl y because of the large amount of gel in the 
excipu lar ti ssues. but a ll other characte rs arc typi cal of lonomidoris, 
especially the small , allantoid ascosporcs which never produce ascoconidia 
wi thin the ascus. 

IONOMIDOTtS CIIILENS IS Durand , Proc. Amcr. Acad. Arts 59: 1 I , 1923. 
(Figs. 3, 4, 29) 
>=- Midoris chilcnsis (Durand) Cifer .. 1st. Bot. Rea l Univ. Reale Lab. 

Criuog. Pavia Aui Ser. 5, 14:269, 1957. 

Apothecium ear-shaped, lobed, or discoid wit h one side e longated , up 
to 25 mm in length and 30 mm wide, gregarious to solitary, short-st ipi tate , 
st ipes ari sing from a common base; tissues strongly ionomidotic in KOI-1. 
purple pigmenta tion exuding from tissues in 2% aqueous KOii solution; 
hymenium black; receptac le brownish black, surface wrink led to slight ly 
granulate when dry. Ecta l cxcipulum of tex tu ra prismat ica to textura 
angular is. ca. 35 ).1111 thick: cells club-shaped. rcctnngular, e llipso id. or 
ovoid , axes of cells nearly perpendicular to the outer surface, cells in the 
outem1ost layer loosely interconnected, cell walls subhyaline to pale ye llow. 
covered by a thin layer of gel: receptacle not pus tulate ncar margin, 
sometimes sl ightly pus tu late at nanks. Medu llary cxcipulum of tcxtura 
intri cata, mostly immersed in gel except adjacent to the ecta l excipulum; 
hyphae loosely inte rwoven, walls subhya line. Subhymenium of textu ra 
intrica ta, 0-10 Jlm thick. Asci 8-sporcd, clava te, J- in Melzer's reagent , 
33-40 x 3.7-3.9 J..tm (40-45 ~lnl long according to Durand), arising from 
croziers. Ascospores allantoid, biseriate. to irregularly biseriate. with 2-4 or 
rare ly more sma ll guuules. 4.7-6.5 x 1.3- 1.5 ).1111. Paraphyses fi liform, 
straight or s lightly curved at apex, slight ly swollen :md branched at apex, 
I .0-1.5 ~lm wide. exceeding asci up to 10 ~lm. 
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On rolling log. 
Dlustrations: Durand, E. J., Proc. Amer. Acad. Ans 59: pl. I, pl. 2. fig . 

7, 1923. Ciferri, R. 1st. Bot. Real Univ. Reale Lab. Criuog. Pavia Aui, Ser. 
5, 14: pl., I , figs. 4, 5, 1957 (as Midotis clzilensis). This paper figs. 3. 4, 29. 

Specimens examined: CHlLE: on rotting wood, Corral, R. Thaxter. XII, 
1905, FH (holotype); CUP-D 10762 (15-3), NY (isotypcs). 

Notes: This is one of the original species of lonomidoris Durand. TI1e 
shape of the ectal excipular cells of this species is somewhat similar to that of 
I. portoricensis Seaver (I 925), but the former has larger apothecia (25 x 30 
mm vs. 5-8 mm in diam or in width) which are car-shaped instead of discoid 
to cupulate , with more loosely interconnected cells in outer ectal excipulum 
and at margin, and with cutvcd paraphyses instead of straight. 

On the hymenium surface, many short , branched, irregularly 
catenulate cells were found . They are either produced by gem1 inated 
ascosporcs, or are the reproductive structures of another fungus. 

Without examining the type, Ciferri (1957) erroneously determined 
that/. chilensis (as Mid01is chi/ensis) is a young specimen of / . irregu/aris (as 
Midotis irregularis Cke.). Actually. /. chilensis has never produces ellipsoid 
ascospores or lanceolate paraphysis ti ps even when it is fully mature. 

IONOMIDOTIS FRONDOSA (Kobayasi) Kobayasi & Korf in Korf, Sci. Rep. 
Yokohama Nat!. Univ .. Ser. 2, 7: 19, 1958. (Figs. 5, 6, 30) 
• Bulgariafrondosa Kobayasi, Bot. Mag. (Tokyo) 53 : 158, 1939. 
• Cordieritesfrondosa (Kobayasi) Korf, Phytologia 21: 203 , 1971. 

Apothecium discoid with one side elongated, or car-shaped, lobed, 5-8 
mm in diam when dry (10-40 mm according to Kobayasi) , gregarious. 
sessile to short-stipitate, stipes arising from a common base; tissues strongly 
ionomidotic in KOH solution; hymenium black to nearly black; receptacle 
concolorous. surface minutely pustulate when dry. Ectal cxcipulum of 
textura angu laris to textura intricata, ca. 30 J..lm th ick, immersed in gel: 
hyphae more or less parallel. axes of hyphae perpendicular to the outer 
surface, cell walls subhyaline; receptacle pustulate, cells in pustules angular, 
ellipsoid, also immersed in gel, walls pale brown. contents brown. 
Medullary cxcipulum of textura imricata, immersed in gel; hyphae 2.5-3.0 
J.U11 wide, hyphal walls subhyaline, contents pale brown . Subhymenium of 
textura intricata, ca. 30 J..lm thick; hyphae densely interwoven. Asci 
8-spored, clavate, J- in Melzer's reagent, (31-)34-40 x 3.5-4.5 f!m. 
Ascospores rod-shaped to allantoid, irregularly biseriate, with 2 to several 
guttules, 4.0-4.5(-5.6) x 1.0-1 .4 flm. Paraphyses filiform , curved to slightly 
circinate and slightly swollen at apex, septate, 1.2-1.4 J..lm wide, exceeding 
asci 3-7 ~-

On deconicated wood associated wi th a ?Coniochaeta sp. 
IJlustrations: Kobayas i, Y., Bot. Mag. (Tokyo) 53: 158-159, figs. I, 2, 
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1939 (as Bulgaria frondosa). This paper figs. 5, 6, 30. 
Specimens examined: JAPAN: on decorticated wood [associated with a 

?Coniochaeta sp.], Shiratori Mt. , near Iinomachi, Kirishima National Park , 
Miyazaki Pref. , Kyushu, S. lmai, et al., 3. XI. 1957, CUP-JA 387, R. P. Korf 
Pers. Herb.-JA 387; Miharayama Mountain Tokyo, Oshima Island, (no 
collector) , 6. VI. 1956, CUP-JA 1558, R. P. Korf Pers. Herb.-JA 1558 . 

Notes: The type specimen of this species is lost. But when Kobayas i 
and Korf transferred this fungus from Bulgaria to fonomidoris, JA 387 was 
confim1ed by the original author, and is authentic (Korf, 1958). This fungus 
can be dist inguished from / . olivasccns by the more or less pustulate 
receptacle surface, shorter asci, smaller ascospores. and the curved to 
s lighlly circinate paraphys is apices. TI1is species is associated with a 
pyrenomycete. possibly Coniochaeta sp. 

I designate CUP-JA 387 as the NEOTYPE of this species. 

IONOM IOOTIS FULVOTI NGENS (Berk. & Cun.) Cash, J . Wash. Acad. Sci. 29: 
50, 1939. (Figs. 7, 8, 31) 
~ Cenangiumfulvo-ringens Berk. & Cun., Grevillea 4: 4, 1875. 

Apothecium discoid , margin somewhat fo lded inward, 1.5-2.3 mm in 
diam when dry (2-5 mm in diam when fresh according to Luthi , 1969), 
gregarious or soli tary, sess ile to very shonly st ipitate; tissues ionomidotic in 
KOH solution; hymenium black; receptacle concolorous, surface wrinkled 
when dry. Ectal excipulum of textura primatica, 25-34 ~m thick , immersed 
in a ge latinous matrix; cells elongated to rectangular, axes of ce ll s 
perpendicular to the outer surface, cell walls subhyaline. Medullary 
excipu lum of textura int ricata, ti ssues immersed in gel. 11-44 ~m thick; 
hyphae somewhat parallel to the outer surface, hypha! walls subhyaline. 
Subhymenium not well-developed, of textura intricata, 0-5 IJ.m thick. Asci 
8-spored, clavate, J- in Melzer's reagent , ca. 45-48 x 3.7-4.0 J.lm (40 x 5 J.1rT1 
according to Luthi), immersed in gel. Ascospores allantoid to rod-shaped. 
irregularly biseriate , biguttulate, 5. 1-6.0 x 1.4- 1.5 IJ.m (5-8 x 1.5-2 J.lm 
according to Luth i, 1969). Paraphyses filifom1 , straight, immersed in a gel 
matrix, 1.0-1.8 J..Lm wide, exceeding asci 4-7 J.Un . 

On wood associated with other fungi. 
Illustrations: Luthi, R. , Schweiz. Zeit. Pilzk. Bull. Suisse Mycol. 47: 

12 1, fi gs. a-f, 1969. This paper fi gs. 7, 8, 31. 
Specimens examined: UNI'ICD STATES: on wood [associated with other 

fungi], Penn., Michener 2537, (no date) , CUP-D 3598 (33-243) (ex 5172, 
isotype), FH-Curtis Herb. 5172 (isotype) (filed under Cenangium 
fulvo-tingens). 

Notes: This species has smallest apothecia in the genus, which are 
discoid , folded inward when dry. The ectal excipulum is immersed in a gel 
which stains in cotton blue, and the axes of the elongate ectal excipular cell s 
are perpendicular to the oute r su rface. llle arrangement of the medullary 
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hyphae is somewhat parallel to the outer surface, which is unusual in this 
genus. The substrate which has been indicated as decorticated wood is 
covered by other fungi. The species might be fungicolous . Cash (1939) has 
made some comments on the ionomidotic reaction of this fungus and of some 
other species of lonomidOlis. Luthi (1969) provided very good illustrations 
of both gross morphology and anatomy of this fungus. 

10 'OMIDOTIS IRREGULARIS (Schw.) Durand, Proc. Amer. Acad . Ans 59: 
9. 1923. (Figs. 9, 10, 32) 
s Pcziza i"egularis Schw., Trans. Amer. Philos. Soc. 4: 171, 1832. 
• Cordierites irregulari.< (Schw.) Cooke, Bull. Buffalo Soc. Nat. Sci. 3: 

26, 1875. 
• Midotis irregularis (Schw.) Cooke in Sacc .. Syll. Fung. II: 42, 1895. 

= Peziza doraroplwra Ell is & Ev., J. Mycol. 1: 90, 1885. 
• Otidea doratopltora (Ellis & Ev.) Sacc., Syll. Fung. 8: 96, 1889. 

= Poloniodiscusfischeri Svrcek & Kubi~ka , CeskA Mykol. 21: 154, 1967. 

Apothecium ear- to fan-shaped. irregularly lobed, much elongated on 
one side, 18-35(-50) x 11-28(-40) mm in size (the clusters 5-7 em wide 
according to Durand), gregarious to solitary, short-stipitate. stipes arising 
from a common base: tissues strongly ionomidotic in KOH; hymenium dark 
purple to nearly black, receptacle dark purplish brown, surface pustulate, 
sometimes covered with a buff powder. Ectal excipulum of textura angularis 
to textura prismatica, immersed in a gel matrix; cells mostly elongated to 
rectangular. axes of cells nearly perpendicular to the outer surface, cell walls 
subhyaline, cytoplasm with purplish contents; receptacle pustulate, cells in 
pustules spherical to subspherical, 7-1511m in diam, walls thin, pigmented, 
not immersed in gel. Medullary excipulum of textura intricata, tissues 
immersed in gel; hyphae densely interwoven , hyphal walls subhyaline, 
cytoplasm with purplish contents. Subhymenium not clearly distinguishable. 
Asci 8-spored, clavate, J- in Melzer's reagent, ca. 60-70 x 5.7-6.51101 (50-70 
x 4-5 according to Durand}. Ascospores ellipsoid, irregularly uniseriate, 
biguuulate, 8-10 x 3.4-3 .6 11m (3-4 11m wide according to Durand). 
Paraphyses filiforrn, with an abrupt, lanceolate, acute apex, 1.5 11m wide 
below and 2.2-3. 7 1101 wide at the widest pan of the lanceolate apex, septate, 
exceeding asci 7-11 J.Lm. the apex sometimes becoming detached. 

On wood. 
Illustrations: Durand, E. J., Proc. Amer. Acad. Ans 59: pl. I. pl. 2, 

figs. 5, 6, 1923. Ciferri, R., !st. Bot. Real Univ. Reale Lab. Crittog. Pavia 
Alii Ser. 5, 14: pl .. I. figs. I, 2, 1957 (as Midotis irrcgularis). Svr~ek , M. & 
J. Kubitka, Cesk:l Mykol. 21: 152, fig ., 1967 (as Poloniodiscus Jischcri ). 
Th is paper figs. 9, 10, 32. 

Specimens examined: AUSTRIA: [on duff), Exposition Shamstein, F. 
Candoussau , 3. IX . 1973, R. P. Korf Pers. Herb. 4161 (filed under 
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Cordierites irregularis). 
CANADA: on Bewla lwea, old log, Bear Island , L. Temagami, T.F.R., 

Ont., R. F. Cain, 6. IX. 1933, NY-U. Toronto Crypt. Herb 4775; on much 
decayed log, Gull Lake Portage, Lake Temagami , T.F.R., Ont., H. S. 
Jackson, et al., 6. VIII. 1931 , NY -Univ. Toronto Crypt. Herb. 2577. 

POLA ND: in silva virginca ad truncum iacentem arboris frondosae. 
Bialowieza, W. Fischer, 5. IX. 1966, PRM 668120 (holotype of 
Poloniodiscus jisclzeri), CUP 49571 (ex PRM 668120, isotype). 

SOYffiT UNION: on rotten angiosperm wood, rcgio Primorsk Sudzuhhe 
reservate, Sapnagon, U.R.S.S .. A. Raitviir 42641, 7. IX. 1961. R. P. Kerf 
Pers. Herb. 3356. 

UNITED STATES: (no substrate), Bethlehem, Syn. 759, (no collector), 
(no date), PH (holotype), BPI (isotype) (as Peziza irregularis); on rotten 
wood, White Mts., N.H .• Miss S. Minns, IX. 1884, NY (holotype of Peziza 
doratoplzorc• Ellis & Ev .), NY (isotype, including I specimen and I drawing 
by Massee); on hickory wood, Preston, Ohio, A. P. Morgan, 27. X. 1892, 
CUP-D 2122 (15-10) (misidentified as Midotis plicata): on maple log, North 
Elba, N. Y., C. H. Peck, II. IX. 1905, NY (in 2 packets) (as Midotis 
irregularis); on charred wood, Phelps Estate, Hackensack, N. J ., B. 0. 
Dodge & C. A. Darling, X. 1910, NY (as Peziza doratoplzora); on dead 
wood, maple & alder woods, Corvallis, Oregon, H. M. Q., 20. X. 1919, NY 
(as Peziza irregularis); on side of log. in a wood, near Oxford. Ohio. B. T .. 
25. X. 1926, NY; on damp soil?, Hood River, Ore. , J. R. Kienholz, 15 . IX. 
1932, NY; [on rotten wood], Bass Lake, Oakland Co., Michigan, A. H. Smith 
7636, 21. IX. 1937, NY; on log, Warren Woods State Park, Berrien Co. , 
Michigan, C. T. Rogerson 3748,4. IX. 1955, NY (as Midotis irregularis); on 
mossy area, Saranac Lake, 3 mi W on Forest Home Rd. , R. Luck, II. IX. 
1965, NY-KPD 63; on wood, Mianus Gorge Nature Reserve, southeast of 
Bedford Village, Westchester County, New York, K. P. Dumont, 7. X. 
1970, NY; on wood, SUNY Camp. Ashokan, New York, R. P. Kerf, et al., 
9. IX. 1972, R. P. Kerf Pers. Herb. 4179: on Acer sacclzarinum , 
Lumberman's Bay, Huron Mtn. Club, Big Bay, Marquette Co., Mich., H. H. 
Burdsall, Jr. 8257,9. VIII. 1974, R. P. Kerf Pers. Herb. 4283 (filed under 
Cordierites irregularis); on rotten log, Ward Poundridge Reservation , 
Westchester County, New York, C. T. Rogerson & S. T. Carey, I. X. 1975, 
NY (filed under Cordierites irregularis); on very rotten log. Audubon 
Center, Greenwich, Fairfield County, Connecticut, C. T. Rogerson & S. T. 
Carey, 2. X. 1975, NY (filed under Cordierites irregularis); on rotten log, 
woods, White Memoria l Foundation, Litchfield, Connecticut, C. T. 
Rogerson (3rd COMA foray), 30. IX. 1978, NY (filed under Cordierites 
irregularis); on log, Elyria, Lorain County, Ohio, S. Ristich, 25. IX. 1982, 
NY; on log, Muscoot Nature Reserve, near Katonah, \Vcstchcster County, 
New York. S. Stein, 7. X. 1984, NY; on log, Woodlawn Park , Darien , 
Connecticut, S. Sheine, 15. X. 1984, NY; on wood, Ringwood, Ithaca, New 
York , L. Sachett, 8. X. 1987, CUP 61833. 
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Notes: ll1is species was designated as the type of lonomidotis by Korf 
(1958) . This fungus is easily distinguished from other species of lonomidotis 
by the very large (up to 50 x 40 mm), lobed, ear- to fan-shaped apothecia, 
ellipsoid ascospores, and the paraphyses with a lanceolate, acute tip. 

IONOMIDOTIS OLIVASCENS Durand, Proc. Amer. Acad. Ans 59: 13, 1923. 
(Figs. II, 12, 33) 
~ Mid01is olivascens (Durand) Seaver, N. Arner. Cup-fung. (lnop.). p. 

94, 1951. 

Apothecium discoid with one side elongated to ear-shaped, up to 6 mm 
in diam when dry, grega_rious, shortly stipi tate; ti ssues strongly ionomidotic 
in KOH; hymenium black when dry (blackish olive with a yellowish tint 
when fresh according to Du rand); receptacle concolorous, surface smooth 
(granular or nearly smooth according to Du rand). Ectal excipulum of 
textura intricata, gradually running into the medullary cxcipulum, immersed 
in a gel matrix: cells e longated to ellipsoid, cells in Lhe outennost layer wilh a 
rounded and swollen apex, axes of cells nearly perpendicular to the o uter 
surface, cell walls subhya line. receptacle non-pustulate . Medullary 
excipulum of textura intricata, ti ssues immersed in gel; hyphae loosely 
interwoven, hypha! walls subhyaline, cytoplasm pigmented. Subhymenium 
not well-developed. Asci 8-sporcd , clavate, J- in Melzer's reagent. 39-47 x 
4.2-4.8 lffil, arising from croziers, immersed in gel. Ascosporcs allantoid to 
rod-shaped, irregularly uniseriate to irregularly biseriate, mos tly 
biguttulate, 5.1-6.0(-7.0) x 1.5-2.21lm (7-8 x 31ffil according to Durand). 
Paraphyses fi lifonn, curved at apex, immersed in gel matrix, 1.0-1.5 J..ll1l 
wide, exceeding asci 7-8.5 11m. 

On rotten wood associated with Hypoxylon sp. 
Illustrations: Durand, E. J., Proc. Amer. Acad Ans 59: pl.l , pl. 2, fig. 

10, 1923. This paper figs. II, 12, 33. 
Specimens examined: JAMAICA: on bark of a fallen, conicated 

branchlet, associated with HypoX)•ion sp., Nonh of Hampton School, Mt. 
Pleasan t. Santa Cruz Mountai ns, St. Elizabeth Parish, elev. 2250 ft., R. P. 
Korf, T. Iturriaga, & W.-y. Zhuang, 10. XII. 1986. CUP-MJ 1032. 

UNITED STATES : on rotting wood. Cocoanut Grove, Florida, R. 
Thaxter Ill, XI. 1897, CUP-D 1057 1 (15-18) (isotype, marked as "cotype" 
by Durand); on rott ing wood, Cocoanut Grove, Florida, I. 1898, FH 
(?holotype). 

Notes: The non-pustulate receptacle surface of th is fungus is very 
s imilar to that of lonomidotis fulvotingens, but the latter has small, discoid 
apothecia, clearly differentiated ectal excipulum and medullary excipulum. 
I . o/ivascens has larger, car-shaped apothccia, no sharp delimitation between 
ectal excipulum and medullary excipulum, and the medullary hyphae extend 
to give rise to the ectal excipulum. The type specimen is on rotten wood 
colonized by a Hypoxylon species. and so is the collection from Jamaica. 
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Durand (1923) noted the simi larities between this fungus and 
Clzlorencoe/ia versiformis (as Chlorosplenium versiforme) , but the ti ssues 
of the latter are never immersed in ge l, and marginal structures of apolhccia 
in these two species are quite different. 

1l1e ascospores of the Jamaican collect ion were shot on to a Petri dish 
of potato dextrose agar (PDA), but no germination was detected afte r several 
months. 

In his publication, Durand (1923) indicated that the type was collected 
in November, 1897, and on deposit in FH: but the collecting date of what 
appears to be the type specimen in FH is marked January, 1898. The isotype, 
CUP-D 1057 1, has the published date on the specimen label. 

10NOMJDOTIS PORTORICENSIS Seaver, Mycologia 17: 50, 1925. (Figs. 13, 
14, 34) 

Apotl1Ccium discoid Io cupulate when dry, 4 mm in diam when dry (5-8 
mm in diam when fresh according to Seaver), gregarious, sess ile to 
subscssi le; tissues strongly ionomidotic in KOH; hymen ium nearly black; 
receptacle very dark brown, surface wrinkled when dry. Ectal excipulum of 
tex tura angularis to textura imricata , 15-25 ~m th ick; cells elongated to 
rectangular, axes of cells nea rly perpendicu lar to or at a small angle to the 
outer surface, ce ll walls slightly thickened, pale yellow, outermost cells 
loosely interconnected, sheathed by a gel layer, inner cells immersed in a gel 
matrix; receptacle minutely pustulate. Medullary excipulum of textura 
int ricata, tissues immersed in ge l; hyphae loosely interwoven, coarse, 3-5 
pm wide, becoming finer close to hymcnium. hypha! walls subhyaline. 
Subhymenium not clearly dis tingu ishable. Asc i 8-spored, clavate, J- in 
Melzer's reagent, 37-44(-50) x 3.7-4.2!lm (30 x 5!lm according to Seaver), 
immersed in ge l. Ascospores rod-shaped, allanto id to ellipsoid. biscriate to 
irregularly biseriate, biguttulale, 5.3-6.5 x 1.5-1.8 llffi. Paraphyses fil iform. 
straight, rarely faintly curved, slightly enlarged at apex, immersed in a gel 
matrix, 1.5-2.0 llffi wide, slightly exceeding asci. 

On dead wood. 
Illustration : Th is paper fi gs. 13, 14, 34. 
Specimen exam ined: PUERTO RICO: on wood. F. J. Seaver & C. E. 

Chardon, 24. I. to 5. JV. 1923, NY-Porto Rico 270 (holotype). 
Notes : This species has been inexplicably synonymized with /. 

nicaraguensis by Seaver (1951). My type studies have shown that/. 
portoricensis differs significantly from/. nicaraguensis in apothecial size (4 
mm vs. 10 mm when dry), size of asci and of ascospores (asci 37-47 x 
3.7-4.2!lm vs. 160-170 x 6.5-8.0 11m. and ascospores 5.3-6.5 x 1.5-1.8 vs. 
13.4-17.8 x 5.0-6. 1 11m), and elongated to rectangular ectal excipular cells 
which are pale yellow and immersed in gel vs. isod iametric exc ipular cells 
which are brown and not immersed in gel. 

The distinction between / . portoric:ensis and/. chilensis has been 
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discussed above./. portoricensis differs from / . olivascens in the discoid 
instead of ear-shaped apothecium. ectal excipulum of textura angularis to 
tcxtura in tricata instead of textura int ricata, loosely interwoven and wide 
medullary hyphae which are distributed among a great amount of ge l, and 
wider, slightly bent paraphysis apices. 

4. Excluded Species 

Ionomidotisfuscobrwlllea (Pat. & Gai ll .) Dennis, Kew Bull. Addit. Ser. 3, p. 
345, 1970. 
s Ne/orium fuscobrwzneum Pat. & GaiU., Bull. Soc. Mycol. France 4: 

101 , pl. 18, fig. 8, 1888. 
c: Rutstroemia fuscobrwmea (Pat. & Gaill .) Le Gal, Discom. Madag. p. 

325, fig. 147, 1953. 
s Encoelia fu scobrunnea (Pat. & Ga il!. ) Zhuang, comb. nov. (Fig. 

23) 

Specimen examined : sur ecorce d'arbre, Rive Gauche de l'Orenoque 
entre Maipures et San-Fernando, Venezuela, [M. A. Gaillard]. 16. Vlll. 
1887, FH -Herb. Patouillard 240 (holotype, filed under H elotium 
juscobrunneum). 

Notes: The holotype of th is species in FH has been examined. 1l1e 
excipuJar tissues tum st rongly purple in KOH solut ion but the pigmentation 
only fa intly exudes from the tissues. The apothecial anatomy of the type 
specimen shows that it is a species of Encoelia. 

lonomidotis nicaraguensis Durand, Proc. Amer. Acad. Ans 59: II, pl. I , pl. 
2, fig. 8, 1923. 
ii Midotis nicaraguensis (Durand) Seaver, N. Amcr. Cup-fung. (l oop.). 

p. 93, 195 1 (as 'Midotia') . 
• Encoelia nicaraguensis (Durand) Zhuang, comb. nov. (Fig. 25) 

Specimens examined: on rotten logs. Volean Mombacho, Dept. of 
Grenada, Nicardgua, C. F. Baker 2500, 20. 11. 1903, FH (holo typc). CUP 
(isotype) (both filed under lonomidotis nicaraguensis). 

Notes: J have looked at the holotype specimen on deposit in FH, and the 
isotype in the Durand Herbarium of CUP. The appearance of this fungus is 
somewhat similar to Encoe/ia hereromera, and it was so identified on packet 
labe l. The sizes of asci and of ascospores of this fungus are much larger than 
those of E. heteromera. It is not conspcci fic but is congeneric with £. 
heleromera. The fungus is presumably xa.nthochroic, since the pigmentation 
exuded from the tissues is yellowish brown inste3d of violet, as it would be in 
the typically ionomidotic species. 
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lonomidotis p/icata (Phill. & Hark.) Durand, Proc. Amer. Acad. Arts 59: 
12, pl. I , pl. 2, fig. 9, 1923. 

Notes: The excipular structure of this species is different from that of 
lonomidotis , but very similar to Ameghiniella. We transfer this fungus to 
Ameghiniella. discussed below on page 287. 

lonomidotis urceolata Durand, Proc. Amer. Acad. Arts 59: 14, pl. I , pl. 2, 
fig. 12, 1923. 
~ Encoelia urceolata (Durand) Zhuang, comb. nov. (Figs. 26, 27) 

Specimens examined: (no substrate), Palm Beach, Florida, USA, R. 
ll1ax ter 110, XJ I. 1897, FH (holotype); on rotting wood, Palm Beach 
Florida, USA, R. Thaxter 110, XII. 1897, CUP-D 10570 (15-22) (isotype) 
(both filed under lonomidoris urceolata) . 

Notes: I have studied the holotype of this species in FH and the isotype 
in the Durand Herbarium of CUP. This fungus is somewhat ionomidot ic in 
KOH solution but the ectal excipular cells are more or less isodiametric, 
dark, loosely arranged in rows, and not immersed in gel. The excipular 
structure at the flanks of this fu ngus resembles Encoe/iopsis rhododendri 
(Ccs .) Nannf., but the ascospores are 1-ccllcd instead of 2-ccllcd. It is ne ither 
a species of lonomidotis nor a species of Cordierites. Cells in the outer layers 
of the excipulurn connect to each other very loosely. l treat it as a member of 
Encoe/ia. 

THE GENUS CORDIERITES 

1. Generic Description 

CORDIERJTES Mont., Ann. Sci. Nat., Bot. Scr. 2. 14: 330, 1840. 
= Ployllomyces Lloyd, Mycol. Writings C. G. Lloyd 6: 1057, 1921. 

Apothecia discoid, infundibulifom1, or ear-shaped, stipitatc, usually 
with branched Stipes, receptacle especially at margin covered with light 
brown to brown, subcylindrical, very short to long hypha! protrusions 
extending at an acute angle to the outer surface, receptacle surface slightly 
pustulate, apothecial ti ssues non-ionomidotic or ionomidotic. Ectal 
cxcipulurn of textura angularis , ti ssues not immersed in gel , cells 
isodiametric to ellipsoid, cell walls brown. Medullary excipulum of tcxtura 
intricata, hyphae at flanks parallel to the outer surface, hypha! walls light 
brown to brown. Subhymenium often dist inguishable, of textura intricata. 
Asci inoperculate, 8-spored, subcylindrical, J-, pore walls not turning blue 
in Melzer's reagent with or without KOH pretreatment. Ascospores 
uniseriate, ellipsoid, hyaline, smooth -walled, unicellular, biguttulate. 



Paraphyses filiform, subcylindrical, usually not exceeding asc i. 
On wood, sometimes associated with other fungi. 
Type: Cordierires guianensis Mont. 

2. Key to the Accepted Species 
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I. Apothecium ea r-shaped, infundibulifonn, or discoid with one side 
strongly e longa te. stipes ari sing from a common base or branched, 
tissues strongly ionomidot ic ..... ... .. ... ..... ..... .. ..... . C. sprucei 

1 ·. Apotheciurn discoid, or discoid with one side somewhat elongate, stipe 
well -branched, ti ssues faintl y ionomidot ic or not ............................ 2 
2. Apothecium 1-3 mm in diam, ectal excipulum of well-developed 

textura angula ri s , hair-l ike hyphal protrusions absent, often 
assoc iated with xylariaceous fungi .. ..... ... .. .............. C. guianensis 

2'. Apothecium more than 3 mm, up to 20 mm, in diam, ectal excipulum 
of poorly-developed tex tura angularis, ha ir-l ike hypha! protrusion~ 
covering the receptacle surface ................ .. .. .. .. C. boedijnii 

3. Accepted Species 

Cordierites boedijnii Zhuang. sp. nov. (Figs. 18, 19) 
• (Midotis boedijnii Cifer., 1st. Bot. Real Univ. Reale Lab. Crittog. 

Pavia Ani, Ser. 5. 14:269. 1957, nom. nud.] 
Misapplication: 

Cordierites gu ianensis Mont. sensu Boedijn, Bull. Jard. Bot. 
Buitenzorg Ser. 3. 13(4): 527. 1936. 

AbC. guianensi apothecio magno (2-20 mm in diam. vs. 1-3 mm in 
diam.), prominemibus hyphalibus (usque ad 100 J.l.m longis) quae in 
receptaculi superficie adsunt , excipulo ectali mediocricer evolmo, atque 
praescmia in ligno recta vicem societatis cumflmgis xy/ariaceis differens. 

Apothccium cupu late, lobed, o r discoid w ith one side elongated, 2-5 
mm in diam (apothecium 2-20 mm in diam, and the enti re fructifications 
20-30 mm high, 10-30 mm broad according to Boedijn, 1936), gregarious. 
margin enrolled when dry. st ipitate, stipes branched. aris ing from a 
stroma-like basal trunk. stipcs near the base coarse, the final branches ending 
with an apothecium, tissues not ionomidotic in KOH; hymeniwn nearly black 
when dry; receptacle and stipes very dark brown, surface strongly 
roughened when dry. Ectal excipulum of textura angularis, very thin; cells 
in the outermost layer giving ri se to long. hair-like hypha! protrusions, up to 
I 00 IJllllong at margin, shorter at flanks and near base, hypha! protrusions 
septate, cylindrical, with a blunt apex. extending at an acute angle to the 
receptacle surface, walls pale brown to yellow; tissues not immersed in gel. 
Medullary excipulum of rextura intricata, ca. 125 Jlm thick ar flanks; hyphae 
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parallel to the outer surface, hypha! walls brownish, ti ssues not immersed in 
ge l. Subhymenium of textura in tricata, paler than medullary excipulum, 
20-30 11m thick. Asci 8-spored, subcylindrical. J- in Melzer's reagent , ca. 
50-60 x 4.4-5.0 11m (47-50 x 4-6 11m accord ing to Boedijn , 1936). 
Ascospores ellipsoid, uniscriate, biguuulatc, 4.9-6.3 x (2.0-)2.2-2.5 11m . 
Paraphyses filiform , Slra iglu . a few sl ightly ben! at apex, 1.0- 1.5 11m wide, 
not exceeding asc i. 

On wood. 
Holotype: on wood, G. Gcdeh. Tjibodas. Java, Indonesia. Bruggeman. 

1925, BO 9387, R. P. Korf Pers. Herb.-SA 519 (iso type. ex BO 9387) (filed 
under Cortlierires guianensis). 

lllustrations: Boedijn, K . B., Bull. Jard . Bot. Buitenzorg, Ser. 3. 13: 
526-527, fi gs. I , 2, 1936 (as Cordierites guianensis). This paper figs. 18, 19. 

Other specimen examined: INDONESIA: on wood, Krakatau . Z. Oost. , 
Bocdijn. 7 . IV. 1934, R. P. Korf Pers. Herb.-SA 51 8 (ex BO 14422) (filed 
under Cordierires guianensis). 

Notes: When Boedijn (1936) published a paper re ferrin g to the 
generic concept o f Cordierites , he described a nd illustrated hi s own 
collections from Java to exhibi t the morphology of the type species of th is 
genus, C. guianensis Mont. He stated that the Javanese material does not 
represent a new species, that it is not specifically distinct from the type 
species, and that the genus consists of one species and all other described 
species (C. sprucei, C. muscoides, C. coral/oides. C. fascicu lata . and C. 
umbilicarioides) must be reduced to synonyms of C. guianensis. Dennis 
(1955), Ciferri ( 1957) and Rifai (1977) have thrown doubt on Boedij n' s 
synonymy of C. guianensis. 

Judging from Boedijn's descrip tion of the Javanese "C. guianensis." 
Cife rri concluded that Boedijn 's mate rial was different from. and not 
congeneric with, Montagne's C. guianensis, and that it was a species of 
Midotis. A new species (as a new name) was created by him as Midoris 
bocdijnii (Ciferri, 1957), but he failed to provide a Latin diagnos is, which 
makes M. boedijnii a nomen nudum. 

The type specimen and an authentic collect ion of C. guianensis have 
been examined and compared with the two collections from Java which had 
been cited in Boedijn' s paper (Boedijn, 1936). Allhough both fungi share 
features of g ross morphology. such as branched stipes, a discoid apothecium 
on the ti p of each stipc branch, and shape of asci and of ascospores, the ectal 
excipular structures are different. The true C. guianensis has short, sl ightly 
elongated ce lls at the apothecial margin which are not hai r-like, and the 
excipu lar cells in the outer layers are arranged in rows at an acute angle to 
the exterior where they form low pustules on the receptacle surface. 
Boedijn 's ··c. guianensis" has ve ry long marginal hyphae which are 
ha ir-like, up to 100 ).1m long, covering the receptacle surface, and ex tend 
toward the outside at an acute angle to the outer surface, and the receptacle 
surface is not obviously pustulate. T he true C . gui(lnensis has smaller 
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ap01hecia and finer stipes than Bocdijn's material docs. Although I agree 
with Ci ferri that Bocdijn's material from Java is not conspccific with 
Momagne's original one from Guyan3, they a.re congeneric. 

CORDtERtTES GUtA 'ENS tS Mont., Ann. Sci. Nat. Bot., Ser. 2, 14: 331, 
1840. (Fig. 20) 

? = Cordierites coral/oidcs Berk. & Curt., J. Linn. Soc. Bot. 10: 370, 1868. 
• Graphium coral/oities (Bcrk. & Curt.) Hfihn ., Sitzungsber. Kaiser!. 

Akad. Wiss., Math .-Naturwiss. Kl., Abt. I, 118: 894, 1909 
(excluding description). 

Apothecium cupulate to discoid, gregarious. stipitate, ca. 1 mm in diam 
when dry (up to 3 mm in diam according to Rifai) , Stipes well-branched, 
terete: tissues not ionomidotic in KOH; hymenium dark brown to olivaceous: 
receptacle dark brown , lighter at margin, surface roughened to furfuraceous 
when dry. Ectal excipulum of texlUra angularis, not immersed in a gel 
matrix; cells isodiametric to elongate, cell walls light brown; receptacle 
slightly pusiUlate. cells in pustules more or less isodiametric, walls brown. 
Medullary excipulum of textura intricata, tissues not immersed in gel; 
hyphae parallel to the outer surface, walls yellowish brown. Subhymcnium 
of textura intricata, 29-35 !'m thick. Asci 8-spored, subcylindrical, J- in 
Melzer 's reagent, asci 4.0-4.5 !'m wide, hymcnium ca. 70-80 !'m thick. 
Ascospores ellipsoid, uniseriate, biguttulate, walls yellowish, 4.4-6.2 x 
2. 1:2.2 (-2.5) !'m. Paraphyses filiform. straight, 1.5 !'m wide, not exceeding 
aSCI . 

On wood associated with xylariaceous fungi. 
Illustrations: Montagne, C. , Ann. Sci. Nat. Bot., Ser. 2, 14: pl. 19, fig. 

II, 1840. Corda, A. K. J .• Anleit. Stud. Mycol., Taf. G, 64, figs . 40-42, 
1842. Montagne, C., Ann. Sci . Nat. Bot., Ser. 4, 3: tab. 6, fig. 6, 1855. 
Payer, J., Bot. Cryptog. p. 64, figs. 273-274; p. 89, figs. 408-409, 1868. 
Massee, G., J. Linn. Soc. Bot. 31: pl. 18, fig. 3, 1897 (as Cordicrites 
coraiioidcs). Dennis R. W. G., Kew Bull. 1955:366, fig. 3, 1955; Kew Bull. 
Addit. Ser. 3, fig. 7, H, 1970. Ciferri , R., lSI . Bot. Real Univ. Reale Lab. 
Criuog. Pavia Ani Scr. 5, 14: pl. 2, 1957. Rifai, M.A., Kew Bull. 3 1: 725, 
fig. I, 1977 (as Cordierites coral/oides). TI1is paper fig. 20. 

Specimens examined: COLOMBIA: on indct. Xylariaccae on log. ca. 29 
miles from Florencia on the Florencia-Aitarnira Road, Intendencia Caqueta. 
elev. ca. 4000 ft., K. P. Dumom, P. Buritica, J. L. Luteyn, & L. A. Molina, 
18. 1. 1976, NY-Dumom-CO 3023. 

CUBA: (no substrate), C. Wright 504, K, NY-KPD 2035 (ex K); (no 
substrate), (no collector), NY-from the Herbarium of George Massee, 
purchased 1905 (filed under Cordicritcs coraiioides B. & C.) (?pari of the 
original material of C. coralloides). 

GUYANA: ad truncos putridos [?associated with a xylariaceous fungus] , 
Leprieur, XI. 1837. no. 383, PC (holotype of Cordierites guianensis), 
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NY-KPD 201 7 (isotype. ex PC no. 383); on wood, Rio des Cascades, 
Leprieur, I. 1843, no. 885 (Crypt. Guyan. no. 578), PC. NY-KPD 2018 (ex 
PC no. 885). 

Notes: This is the type species of Cordierites. The specific name was 
used in a very broad sense by Boedijn (1936) and in a narrower sense by 
Ciferri ( 1957), even though both authors claimed the genus to be monotypic. 
As indicated earlier, Boedijn's concept of C. guianensis was based not on a 
type study but totally on the collections from Java. Ciferri's concept of this 
species seems to be established on the basis of type examination. But as he 
mentioned in his paper. what he had really seen was the specimen label. 
notes, branched stipes, small fragments of stipitate ascocarps, pencil 
drawings of ascocarps and o f ascospores, and black dust in a packet 
containing two kinds of hyaline spores. ln other words, he did not examine 
the st ructure of this fungus but only the gross morphology and description. 

Through the courtesy of Museum National d' Histoire Naturelle, Paris 
(PC), and the New York Botanical Garden (N Y), l was able to examine the 
type specimen (#383) and ano ther authentic specimen (#885), both 
de te rmined as Cordierites guianensis by Montagne (1 840, 1855). As 
ind ica ted by C ife rri (1957) they were in very poor condition. I found, 
among branched st ipes of #383 on deposi t in PC, a poorly-preserved and 
possibly parasitized apothecium, and made microtome sections from it. The 
sections have been mounted in dilute commercial mucilage, and returned to 
the packet. llte isotype of this species in NY, in slightly better condition. 
contains a portion of a sti pe and a fragment of an apothecium glued on a 
small piece of paper, as well as sections showing the margin and flank of an 
apothecium which were made by K. P. Dumont some years ago. #885 in NY 
(ex PC), which is well-preserved, has sections of a port ion of an apothecium, 
and a small branched sti pe bearing an apothecium. These materials gave me 
much more infonnation than Ciferri's paper. A recent collection of C. 
guianensis from Colombia, assoc iated with a xylariaccous fungus. on deposit 
in NY (Dumont-CO 3023) was also examined. The gross morphology and 
anatomical structure of the Colombian col!ecrion match those of Montagne's 
materia l from Guyana. 

When Ri fai (1977) restudied C. coralloides, which occurs on Ustulina 
deusra, he disagreed wi th Boedijn's synonymy of this species with C. 
guianensis, and pointed out tha t it was an independent species. According to 
Ri fa i, C. guianensi.fi grows on a different type of substrate from C. 
coralloides. My studies have shown that the structure of both type specimens 
is very similar, and that many xylariaccous spores were also present on the 
apothecium of the type of C. guianensis. I suspect that the type specimen of 
C. guianensis was associa ted with a fungus which we have not seen, either 
because the substrate no longer exists in the packet, or because it was never 
picked up by the original collector. My conclusion is that C. coralloides is a 
later synonym of C. guianensis. 

In response to my request to the Royal Botanic Gardens. Kew. England 
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fo r the type of C. coralloides, the holotype was not sent , but another 
specimen in the type folder, "Wright 504." According to Ri fa i (1977), no 
fungal material remains in the holotype (Wright 326), only a detai led water 
color drawing by Phillips labelled " from Wright in Herb. Bcrk. no. 326," 
and the illustrat ion clearly depicts linear asci and spores. \Vhen FIOhne1 
(1909) examined the ho lotype of C. caro/loides, he did not find the 
discomycetc but an impe rfec t fu ngus on the substrate , and mistakenly 
transferred C. carolloides to the hyphomycete genus, Graphium. The 
hyphomycete was later described as Dennisographium episphaeriae Rifai 
(1977). 

CORDIERITES SPRUCE! Berk., Hooker's J. Bot. Kew Gard. Misc. 8: 280, 
1856. (Figs. 21, 22) 
E lonomidoris sprucei (Berk.) Durand. Proc. A mer. Acad. Arts 59: 13, 
1923. 

? = Cordieritesfasciculata Moll., Bot. Mitt. Tropen 9: 278, 190 1. 
• Midotis fasc iculata (Moll.) Cifer. , !st. Bot. Real Univ. Reale Lab. 

Crittog. Pavia Atti Ser. 5, 14: 269, 1957. 
= Cordierites umbilicarioides Moll. , Bot. Mitt. Tropen 9: 279, 1901. 

o lonomidotis umbilicarioides (Moll.) Le Gal, Bull. Jardin Bot. Etat. 
29(2): 120, 1959, nom. superfl. 

= Phyllomyces multiplex Lloyd, Mycol. Writ ings C. G. Lloyd 6: I 057, 
1921. 

Apothecium discoid with one s ide elongated, infundibuli form, or 
ear-shaped, gregarious or soli tary, stipi tate, 2-1 2 mm wide and up to 20 mm 
high, stipes branched , some1 imes arising from a common base; ti ssues 
strongly ionomidotic in aqueous KOH solut ion; hymenium very da rk 
purplish brown to nearly black; receptacle conco lorous w ith hymenium, 
surface furfuraceous and puswlate. Ectal excipulum of textura angularis, 
very thin; cells isodiametric to e llipso id , walls pigmented, cells in the 
outermost layer giving rise to shan hyphal protrusions; receptacle pustulate, 
cell s in pustules isodiametric, walls pigmented. MeduUary excipulum of 
tcxtu ra porrecta to textura intricata, 65-1 40 ~m th ick at fl anks; hyphae 
parallel to the outer surface, wa lls smooth and light brown. Subhymcnium 
clearly distinguishable, of textura intricata , 28-60 ).lm thick. Asci 8-spored , 
subcylindrical , J- in Melzer's reagent , ca. 60-75 x 4 .0-4.5(-5) ~ m. 
Ascospores e llipsoid, unise ri ate, biguttula te, 3.7-5. 1 x 2.1-3 .0 ~m. 
Paraphyses fili form, straight at apex, 1.5-2.0 J.lm wide, not exceeding asci. 

On wood. 
Illustrations: Berkeley, M. J., Hooker' s J. Bot. Kew Gard. Misc. 8: pl. 

10, fig. 5, 1856. Massee, G., J. Linn. Soc. Bot. 31: pl. 18, figs. 4, 5. 1897. 
Lloyd, C. G., Mycol. Writings C. G . Lloyd 6: fig . 1975, 1921 (as 
Phyllomyccs multiplex) . Durand, E. J., Proc. Amer. Acad. Arts 59: p l. 2, 
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fig. 11,1923 (as lonomidotis spr11cel). Ciferri, R., !st. Bot. Real Univ. Reale 
Lab. Cri ttog. Pavia Atti Ser. 5, 14: pl. 1, fig. 10 (as? Midotis occidemalis), 
figs. 13- 15 (as Midotisfasciclllatq) 1957. LeGal, M .. Bull . Jardin Bot. Erat. 
29(2): 121, 123. figs. 20, 2 1. 1959: Flore Icon. Champ. Congo fasc . 9. pl. 
31. fig. 7. I 960 (color illustrarion by M. Goossens-Fonrana) (as Ionomidotis 
umbi/icarioides). This paper figs . 2 1, 22. 

Specimens examined: BRAZIL: in truncis putridis, PanurC, Spruce 85, 
(no dare), K-Hcrb. Berk. (holorype of Cordierites sprucei), CUP-D 4 165 
(15-20) (? isorype, marked as "corype"), NY (a drawing by Massee from 
rype) , NY -KPD 2034 ( isorype, ex K): (no subsrrare). Spruce. (no dare), 
CUP-D 75 14 (15-21): (no substrare), Spruce, (no dare) , NY-from rhe 
Herbarium of George Massee, purchased I 905. 

COLOMBIA: on dead wood, Cafi o Unguya. Rio Apaporris, Vaupes. R. 
E. D . Baker, 9. IV. 1952, K (filed under Cordierites guianensis); on indct. 
log, ca. 29 miles from Florencia on rhe Florencia-A lrami ra Road. 
lnrendencia Caquera, elev. , ca. 4000 fl ., K. P. Dumonr, P. Burir ica, J. L. 
Lureyn. & L. A. Molina, 18. !. 1976. NY -Dumonr-CO 3026. 

PHILIPPINES: on dead wood, Mt. Maquil ing, Luzon, P.I.. B. Corsino. 
28. IX. 1920, Lloyd 7283, BPI (holotype of Phyllomyces multiplex), R. P. 
Korf Pers. Herb. 4006 (isotype, ex BPI). 

SIERRA LEONE : on dead rrunk of Mangifera indica, Njala, (no 
collecror), II. Dl. 1954, K-M6279 (filed under Cordierites guianensis). 

SOVIET Ui\fJON: on rotten angiosperm wood, regio Primorsk, Sudzukhe 
reservare, Sandagon, U.R.S.S., A. Rai rviir (42650), 7. IX. 196 1, R. P. Korf 
Pcrs. Herb. 3359. 

VENEZUELA: (no substrate), trail from Los Pocitos 1 l /2 hours walking 
toward Santa Isabel, NW Irapa, Edo Sucre, K. P. Dumont , R. F. Cain, G. J. 
Samuels, G. Mori llo, & J. Farfan, II. VT!. 1972, NY-Dumont- VE 73 13. 

Notes: This fu ngus was transferred from Cordierites to lonomidotis 
by Durand (1923) because of the presence of ionomidotic reaction. 
Structurally it is quite different from the species of lonomidotis but similar 
to C. guianensis, except for the elongated outer cells on the receptacle 
surface and at the margin which are short. non-septate, hypha I protrusions. 
never appearing as long as the hypha) protrusions of C. boedijnii. Though 
the ionomidotic reaction is a useful and important tool in classification, fu ngi 
other than lonomidotis species have also been reponed to be ionomidotic 
(Korf, 1958; Ouellene & Korf, 1979). 

C. umbilicarioides MOl l. from Braz il and Phyllomyces multiplex Lloyd 
from rhe Philippines are larcr synonyms. Although the apothecia of the types 
of these two species are larger, they are structurally indistinguishable from 
C. sprucei in Brazil. The Ph ilipp ine material has higher pustules on the 
receptacle surface than material from Brazil. I do not treat this as a character 
ar specific level. 

The comments made by Ciferri (1957) on C. sprucei are very 
confusing. and probably nor based on a careful study. He stated that "in our 
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opinion. may be that C. Jprucei and C. lareriria are the same species, based on 
imperfect ripeness stage or imperfect descrip tion," and la ter in the same 
paper that C. sprucei " may be doubtfully considered conspecific with 
Midotis occidem alis ." The correct name of "C. /areritia" is Encoelia 
lzereromera (Mont.) Nannf., which is di ffe rent from C. sprucei both in 
stn.cturc and in gross morphology. M . occidemalis Durand is an interesting 
fungus with a J+ ascus iodine rea.ction and punctate ascospores, and is 
ce rtain ly nor congeneric wi th C. sprucei. 

lltc type specimen of C. fasciculata on deposi t at 8 is in alcohol and 
carmot be borrowed, so that I fa iled to examine it. Lc Gal (I 959), however, 
has synonymized this fungus under C. umbilicarioides. I accept the 
synonymy of these two species as proposed by Ciferri (I 957) and by Lc Gal 
(1959) LeGal incorrectly chose umbilicarioides as the specific epithet . since 
Ciferri had previously chosenfasciculata when he synonymized the two taxa. 

4. Excluded Species 

Cordierites acanthophora Samuels & Kohn. Sydowia 39: Figs. I A-C, 2 A- D, 
1987 (in press). 

Specimen examined: on ground, Auckland, Waitemata City, \Vaitakere 
Ranges , at junction of Old Coach Road and Fairy Falls Track (from the same 
site as type collection: G.J .S .), G. J. Samuels & A. Y. Rossman, 4. VI. 1983, 
NY (ex PDD 46300, filed under Cordierites acanthophora). 

Notes: A specimen in NY (ex PDD 46300) ident ified by Dr. Samuels 
(one of the original authors) has been examined. l bis is a very special and 
interest ing fungus, its apothecia scattered on a cylindrica l stalk bearing 
thorn- like pycnidia. Samuels and Kohn (1987) have given a very detailed 
desc ription and illustrat ion. It is obviously a fungus in the Encoelioideae but 
neithe r in lonomidotis nor in Cordierites . The loosely inte rconnected, 
subglobose excipular cells, and J+ ascus iod ine reaction remind me of the 
genus Encoelia. The o ther feat ures, especially the very large, fuso id, 
omamcntcd ascospores. and thorn-like pycnidia seated on the stalk, do not lit 
the genus E,lcoelia. I have no position for it. It might rep resent a new genus. 

Cordierites concrescens (Schw.) Cooke, Bull . Buffalo Soc. Nat. Sci. 3: 26. 
1875. 
• Pcziza concrescens Schw .. Trans. Amcr. Philos. Soc. 4 : 17 1, 1832. 

Specimen exam ined: [on rotten wood]. Sa lem , Bethlehem , (no 
collector), 1829, PI-1-Schweinitz, Syn. #755 (holo type, in two packe ts); 
among rotten wood, Salem, Bethlehem, BPI ( isotype, ex Herb. Schw.). 

Notes: The holotype and isotype specimens on deposit in PH and BPI 
have been examined. The fru it bod ies of th is fungus, firmly attached to a 
piece of wood, are buff-colored, and highly gelat inous to tremello id, without 
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any ionomidotic reaction. I cannot fmd a single ascus in the type material and 
wonder whether it is an ascomycete. I am convinced by my observations that 
it is not a Cordierites. 

Failing t.o study Cooke's paper, Cifcrri (1957) mistakenly thought that 
the basionym of Cordicritcs concrcsccns (Schw.) Cooke (1875) was Sphaeria 
concrescens Schw .. and gave the wrong literature source. Actually, the 
epithet that Cooke (1875) transferred was based on Pcziza concrescens Schw. 

Cordicritcsfrondosa (Kobayasi) Korf, Phytologia 21: 203, 1971. 
• Bulgariafrondosa Kobayasi, Bot. Mag. (Tokyo) 53: 158, 1939. 
• IONOMtDOTtS FRONDOSA (Kobayasi) Kobayasi & Korf in Korf, Sci. 

Rep. Yokohama Natl. Univ., Ser. 2, Bioi. Sci . 7: 19, 1958. 

No tes: This species has already been discussed earl ier under 
lonomidotis. 

Cordierites indicus (1l1ind, Cash & Singh) 1l1ind & Sharma. Bibl. Mycol. 
91: 188, figs. I , 2, 1983. 
• Midoris indica Thind, Cash & Singh, Mycologia 51: 833, figs. I, 4, 7, 

10. 1959. 
• Ch lorencoelia indica (Thind, Cash & Singh) Zhuang, comb. 

nov. (Fig. 24) 

Specimen examined: on Cedrus deodara wood. Khadrala , Mahasu , 
(Ji .P.), R. K. Singh, 26. VII I. 197 1, BPI (ex PAN-Singh 3865, filed under 
Midotis indica) . 

Noles: Since the holotype of this species was not sent to me, a specimen 
(Singh 3865), which was identified by one of the original authors and which 
was cited by Sharma and 1l1ind (1983) when the transfer to Cordierires was 
made, has been examined by me. I have compared very carefull y the 
morphology of Singh 3865 wi th the original description and illustration of 
Midotis indica, and find that they match each other well. I treat this specimen 
as authent ic. 

1l1e discoid to slightly infundibuliform, unequal-sided apothecia, 
excipular structure. especially the club-shaped cells in the outermost layer of 
the ectal excipulum, ell ipsoid nscosporcs which have two large guuules, and 
the J+ ascus iodine react ion recall Chlorencoe/ia vers1{ormis, the type 
species of Chlorencoelia. A transfer to Chlorencoelia is thus proposed. 

Chlorencoelia indica may be similar to Chlorociboria species in the 
somewhat pustulate receptacle, but it can be distinguished by the clearly 
delimited subhymenium, ellipsoid ascospores with two large guttulcs, and 
fai lure to produce green stain in the substrate. 
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Cordierires irregularis (Schw.) Cooke, Bull. Buffalo Soc. Na1. Sci . 3: 26, 
1875. 
• Peziza irregularis Schw .. Trans. A mer. Phi los. Soc. 4: 171. 1832. 
~ lONOMIDOTIS IRREGULAR IS (Schw.) Durand, Proc. Amer. Acad. 

Arts 59: 9, 1923. 

Notes: This species has been discussed earl ier in th is paper under 
lonomidoris. 

''Cordierires lateritia Bcrk. & Curl ." in Cifcrri, Isr. Bar. Real Univ. Reale 
Lab. Criuog. Pavia Ani Ser. 5, 14: 266, 1957, nom. nud. 
5 ENCOELIA HETEROMERA (Mont.) Nannf., Trans. Bril. Mycol. Soc. 

23 : 239, 1939. 

Specimens examined: (no subst rate), Cuba, Wright 580, (no date), 
CUP-D 3581 (15-25) (marked as type, filed under Cordierires /areriria and 
Midotis hereromera); on rotten logs in dense woods, La Pe rla. C. \Vright 
580. (no date), NY (filed under Cordierires /areriria); on rouen logs, Cuba, 
Wright , V. 1857, HI-Curtis Herb. (filed under Cordicrircs lareriria). 

Notes: 111e name "Cordierites lateriria B. & C.'' seems to never have 
been published by Berkeley and Curtis. In the Durand Herbarium of CUP, a 
specimen numbered CUP-D 358 1 (I 5-25) (ex Wright 580) was marked 
"type" with a red pen by Durand. Cordierites lateritia first appeared in a note 
by Farlow in the paper by Durand (1923) which indicated "Was the name 
Cordierites lateriria ever published?" I have to ask the same quest ion again. 
Although Cifcrri (I 957) used th is "name," I could not and perhaps will never 
find where the name was published. I found tha t Wright 580 was c learly 
referred to by Berke ley and Cu rti s (1867) under the name Mido ris 
heteromera (Mont.) Fr. My examinations of "C. lateritia" in CUP, FH , K, 
and NY have shown that it is conspecific with Encoelia hctcromera (Mont.) 
Nannf. Ciferri (1957) used this "name" without explanati on. 

Cordierires nwscoides Berk. & Curt. in Berk., Grev iUea 4: 2, 1875. 

Spec imen examined: [on wood] , Pennsylvan ia. Michener 431 4, (no 
date), K (holotype). 

Notes: The holotype (No. 4314) of this species at K has been examined. 
The fungus is on a small piece of wood. Its fru it bodies look like the 
branched stipes of Cordierites. but no apothccia can l:x! found on any ends of 
these branches. The texture of these branches is corky and spongy, and the 
fruit bodies consist of brown, thick-walled fi bers. By no means it is a 
discomycetc; possibly it is basidiomycetous. 
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THE GENUS AMEG/-1/N/ELLA 

I. Generic Descript ion 

AMEGHINIELLA Speg., Bol. Acad. Nac. Ci. 11 (2): 270, 1888. (Fungi Fueg. 
p. !38, 1888). 

Apotheciu m sma ll to medium in size, gregarious, aris ing from a 
common base, deeply copulate when dry, slight ly asymmetrical, sessile; 
hymenium very dark brown, dark purple or black when dry: receptacle very 
dark purple to b lack when dry , su rface pustulate; tissues usually 
ionom idotic. Ectal excipu lum of tcx tura angu la ri s, ce lls pigmented, 
isodiametric to ellipsoid, very thick-walled, cells in the outer layers 
encoelioid ; cells in the pustules isodiametric, loose ly interconnected, 
th ick-walled, walls light brown to brown, ce lls darker ncar apothccial base 
than at fl anks and at margin. Medullary cxc ipulum of tcx tura intrica ta, 
hypha! walls subhyalinc, yeUowish to pale brown. Subhymenium not sharply 
distinguished from medullary excipulum, of textura intricata if present. Asci 
inoperculate, 8-spored, clavate. J- in Melzer's reagent. Ascospores allantoid 
to rod-shaped, biseriate to irregularly biseriate, subhyaline to yellowish. 
with several small guttules. Paraphyses filiform, slightly exceeding asci. 

On branches of dead angiospem1s. 
Type: Ameghiniella australis Spcg. 

2. Key to the Accepted Species 

I . Apothecium 4-1 5 mm in diam at matu rity when dry. asci 36-40 x 3.5-3.7 
11m, ascospores 5 .0-6.5 x 1.0 11m ................. ... .. .. A. australis 

1 ' . Apothecium often less than 2 mm in diam at maturity when dry, asci 
45-52 x 5 .0-6.0 11m, ascosporcs 5.1-8.0(-8.8) x 1.5-2.0 11m ... A. p/icara 

3. Accepted Species 

AMEG Ht NIELLA AUSTRA LIS Speg., Bol. Acad. Nac. Ci. 11 (2): 271, !888. 
(Fungi Fueg. p. 139, 1888). (Fig. 15) 

Ap01hccium deeply cupulate when dry, undula te -pl icate, 4-1 5 mm in 
d iam when dry, gregarious and arising from a common base, sessi le; tissues 
strongly ionomidotic in KOH ; hymenium black when dry; receptacle ve ry 
dark brown to black when dry , surface granulate to pustulate . Ecta l 
excipulum of tcx tura angula ri s, 32-37 Jlm th ick (excluding pustules), not 
imme rsed in gel; cells e llipsoid to subspherical, ce ll walls light brown. 
1.0-1.2 J.Lm thick, axes of ce lls perpendicular to the outer surface, cell 
contents brown; receptac le pu stulate , cells in pus tules subsphe rical, 
becom ing loose at the tips of pustules. ce ll walls ca. 1.0- 1.8 11m th ick, light 
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brown to brown. Medullary excipulum of textura intricata, 124-2 10 ~m 
thick; hyphae not immersed in ge l, s lightly gelatin ized, densely interwoven. 
hypha! wa lls l ight brown to brown. Subhymenium not clearly 
dis tingu ishable. Hymcnium ca. 50-52 J.Un thick. Asci 8-spored, clavate, J- in 
Melzer's reagent after 2% KOI-1 pretreatment, ca. 36-40 x 3.5-3.7 ~m (40-50 
x 3-4.5 J.lm according to the original author). Ascosporcs allantoid , biseriate 
to irregularl y biseriate, yellowish, multiguttulate, 5.0-6.5 x 1.0 ~m (4.5-6 x 
0.7-1 ~m according to Spegazzini). Paraphyses fil iform, somet imes curved 
at apex . slightly exceeding asci. 

On dead branches of Fagu.r bewloides. 
Illustration: l11is paper fig. 15. 
Specimen examined : (no subs trate), (no locality). (no collector), (no 

date). LPS 15709 (indicated by LPS as Typus) (note in the packet: this 
material is apparently part of the type). 

Notes: This fungus is different from lonomidotis chilensis . The 
distinctions between Ameghiniella and lonomidotis has been discussed 
earlier in this paper. 

The only specimen sent from the Spegazzini He rbarium bears no 
infom1a tion on the packet except for "LPS 15709" and "Typus." Two small 
packets were found in the type. The packets contain different fungi. My 
description is based on one of them which fi ts the original description well. 
The other one is in a young stage. lacking asci in the hymenium. I am not 
certain whether it is the immature stage of A. australis, or more likely a 
different fungus which has greenish apothecia and which may be close to 
Ch/orociboria . 

Ameghiniella plicata (Phill. & Hark .) Zhuang & Korf, comb. nov. 
(Figs. 16, 17) 
• Midotis plicaw Ph ill . & Hark., Bull. Cali f. A cad. Sci. I : 24, 1884. 
a lonomidotis plicata (Phil! . & Hark.) Durand, Proc. Amer. Acad. Arts 

59: 12, 1923. 

Apothecium deeply cupulate when dry (goblet-shaped, resembling a 
miniature Urnula craterium according to Durand, 1923), 1-2 mm in d iam 
when dry, gregarious and a ri s ing from a common base, sessile: tissues 
strongly ionornidotic in KOH; hymenium very dark brown to dark purple 
when d ry; receptacle concolorous with hymenium, surface pustulate. Ec tal 
excipulum of textu ra angularis, not immersed in gel; cells in outer laye rs 
isodiametric, 7.5-15 ).Ullin diam, cell walls thick, slight ly roughened, light 
brown near margin and becoming brown at base, cell contents reddish 
brown, cells in inner layers ellipsoid, relatively th in-walled, pale brown to 
light brown: receptacle pustulate, cells in pustules spherical, very loosely 
inte rconnected, dark-walled ncar base. Medullary exci pulum of te xtura 
intri cata. tissues not immersed in gel, slightly gelat in ized; hyphae dense ly 
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interwoven, hypha! walls pale brown to yellowish. Subhymenium not clearly 
distinguishable from medullary excipulum, of dense textura intricata. 
Hymenium 75-85 11m thick. Asci 8-spored, clavate, J- in Melzer's reagent, 
45-50 x 5.0-6.0 11m (65-70 11m long according to Durand, 1923). Ascospores 
rod-shaped to allantoid, biseriate to irregularly biseriate, yellowish, 
multiguttulate, 5.0-8.0(-8.8) x 1.5-2.0 11m. Paraphyses filiform, slightly 
enlarged at apex, ca. 2-3 Jlm wide at apex, exceeding asci by ca. 15 Jlm. 

On wood of Umbellu/aria ca/ifornica. 
Dlustrations: Durand, E. J ., Proc. A mer. Acad. Arts 59: pl. I. pl. 2. fig. 

9, 1923 (as lonomidotis plicata). Ciferri, R .. !st. Bot. Real Univ. Reale Lab. 
Criuog. Pavia Atti Ser. 5. 14: pl. I, fig. 6. 1957 (as Midoris p/icara). This 
paper figs. 16, 17. 

Specimens examined : on Umbellularia cahfornica, Sausalito, 
California, Vlll. 1881, Harkness 2734, BPI (holotype}, CUP-D 10761 
(15-1 8a, and 15-19) (isotypes) (as Midotis plicata). 

Notes: The gross morphology and anatomical structures indicate th at it 
is a good species of Ameghinie/la. It resembles A. australis in many aspects. 

The isotype specimen on deposit in the Durand Herbarium in CUP is in 
a much better condition than is the holotype in BPI. 

ACKNOWLEDGEMENTS 

I deeply thank the directors and staff members of the following 
herbaria for sending the specimens on loan; without their ass istance this 
work would never have been done: BPI, CUP, FH, K, LPS, MELU, NY, PC, 
PH . PRM. TNS; Dr. L. M. Kohn, Department of Biology, University of 
Toronto and Dr. G. J. Samuels, the New York Botanical Garden for 
consuhation; Dr. L. M. Kahn also for serving as pre-submission reviewer: 
Dr. W. J. Dress, Bailey Hortorium, Cornell University for kindly providing 
the Latin diagnosis; Mr. K. E. Loeffler, Department of Plant Pathology, 
Cornell University for his assistance in preparing photographs. I 
acknowledge gratefu lly Prof. R. P. Korf, Department of Plant Pathology, 
Cornell University for his kind correction of English, numerous valuable 
suggestions. and pre-submission review of this paper. 



289 

FIGURES 

Fig. I. Transverse section of excipulum at flank of lonomidotis australis; 
x 575, from holotype. 

Fig. 2. Transverse sect ion of apothecial margin of lonomidoiis australis; 
x 240, from holotype. 

Fig. 3. Transverse sec tion of excipulum at flank of l onomidoris clzilensis; 
x 575, from holotype. 

Fig. 4. T ransverse sect ion of apothecial margin of lonomidotis chilensis; 
x 240, from holotype. 

Fig. 5. Transverse section of excipulum at fl ank of lonomidotis frondosa; 
x 575, from neotype. 

Fig. 6. Transverse section of apothecial margin of lonomidotis frondosa; 
x 240, from neotype. 

Fig. 7. Transverse section of cxcipulum at flank of lonomidotis fulvotin­
gens; x 575, from isotype. 

Fig. 8. Transverse section of apothecial margin of lonom idotis fulvotin­
gens: x 240, from isotype. 

Fig. 9. Transverse section of excipulum at flank of lonomidolis irregu­
/aris; x 575, from R. P. Kerf Pers. Herb 4283. 

Fig. I 0 . Transverse sect ion of apothecial margin of Ionomido1is irrcgularis 
(phase contrast); x 240, from R. P. Kerf Pers. Herb. 4283. 

Fig. 11 . T ransverse section of excipulum at fl ank of lonomidotis o/ivascens: 
x 575. from holotype. 

fig. 12. Transverse section of apothecial margin of lonomido1is olivasccns; 
x 240, from holotype. 

Fig. 13. T ransverse sect ion of excipulum at flank of Ionomid01is pon ori­
censis; x 575, from holotypc.. 

Fig. 14. Transverse section of apo thecial margin of lonomidolis portori­
ccnsis; x 240, from holotype. 

Fig. 15. Transverse section of excipulum at flank of Ameghiniella auslralis; 
x 550, from LPS 15709. 

Fig. 16. Transverse section of apothecial margin of Ameghiniella plicaw, 
x 280, from isotype. 

Fig. 17. Transverse section of cxcipu lum at flank of Ameghinie/la plicara , 
x 280, from isotype. 

Fig. 18. Transverse sec tion of apothecial margin of Cordierires boedijnii 
(phase contrast); x 240, from holotype. 

Fig. 19. Transverse sect ion of excipulum at flank of Cordierires boedijnii 
(phase contrast); x 240, from holotype. 

Fig. 20. Transverse sec tion of an apothecium at margin and at flank of 
Cordierites guianensis (phase contrast); x 240, from Wright 504. 

Fig. 2 1. Transverse section of excipulum at flank of Cordierires sprucei 
(phase contrast); x 240, from holotype. 
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Fig. 22. Transverse sect ion of apothecia l margin of Cordierites sprucei 
(phase contrast); x 240, from holotype. 

Fig. 23. Transverse section of excipulum at flank of Encoelia fuscobrwmea; 
x 280, fom1 holotype. 

Fig. 24. Transverse section of excipulum at flank of Chlorencoelia indica; 
x 280, from Singh 3865. 

Fig. 25. Transverse sec tion of ectal excipulum of Encoelia nicaraguensis; 
x 280, from holotypc. 

Fig. 26. Transverse section of apothecial margin of Encoclia urcco/aca; 
x 280, from holotype. 

Fig. 27. Tr:msvcrsc sect ion of cxc ipulum at flank of Encoelia urceolara, 
x 280, from holotype. 

Fig. 28. An ascus, an ascospore, and a paraphysis apex of lonomidotis 
australis. x I {)(X), from holotype. 

Fig. 29. An ascus, an ascospore, and paraphysis apices of l onomidoris 
chi/cnsis; x 1000, from holotype. 

Fig. 30. An ascus, an ascospore, and paraphysis apices of lonomidotis 
frondosa; x 1000, from ncotypc. 

Fig. 31. An ascus. an ascospore, and a paraphysis apex of /onomidoris 
fu/votingens; x 1000, from holotype. 

Fig. 32. An ascus. an ascospore, and a paraphysis apex of /onomidotis 
irregularis; x I 000, from holotype. 

Fig. 33. An ascus, an ascospore, and paraphysis ap ices of lonomidoris 
olivascens: x 1000, from holotype. 

Fig. 34. An ascus, an ascospore, and a paraphysis apex of l onomidoris 
porroricensis; x I 000, from holotype. 
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TWO NEW SPECIES OF CORTICOLOUS Ml'X0Ml'CE1"ES 
FROM SPA IN 

FRANCISCO PAN DO & CARLOS LADO 

R1.::1l J:1rdin llnt:inic•• PI:1Z:1<.k ~ l url llt• . 2. 2Sfl l-" Mad rid . Sp:1i11 

Summ11. ry 

Two lll'W l> J>I:l' ic:. o f My.wmyn•tc'l :ul.' llc:.cribcd from Ce ntral Sp:.m which c.k\'C iupcd 
o n hmipl'm stlmrift-m 1.. hark in moi~ t chamhcrcuhurc~ . l .irl'fl ,,,,,.,,.,.f:Ui'Sp. new. c;m 
he tl i, tingubhcd from uth<.:r Lt('c'll !>J)C<.' il·:. by ih doublt: j)Cridiurn with :1 mcmbr:muu~ . 
.o.mooth and consp1cuous inner laye r and smooth . o livaccous spores and Mt•cbrillt'Oitr 
11hlonga sp. n.-w "hk:h m11-.1 clebCI)' r.:M:tnbk-s M. oa'uill t'tl N;mn ,·Brcm . .., . Y Ymu:un .. 
but d1ffcrs from it 111 11 :~- 1:-.rj!:cr. densely and minutcl~·wartcd S!XJrcs and the ;;honer 
:. talk . 

Licea n ~tnnenj!ae Pando & Laliu sp. nov. subgenus Licea 

Species Lic£•ac kt•f/('ri Nann.-Brcm . & Y. Y<tmam . proxima. ~cd ad ca pe ri d in 
crista ln . suhstn•to pcridi:~ l i p~11 e n1i. mcmbranoso. atquc sporis maio ribus 
(9.5- 13.5 ~rn diam.) primo ictu disccrnihilis: :• specie autcm U ce11 demulescem i 
Kell er & Brooks faci le nostra disccrnetur cum pcrid ium o mni o rnatu in laterc 
intcrno carcat cumque stratum c ius cx tc rnus tenuis rever:t c t non fugax sit . 

Sporangin scattered to grcg:uious. 0 .05-0.20 mm di<1rn .. sessile. nearly glo­
bose on a somewhat narrowed to broad base. without dehisccnt platelets but with 
li tt le ridges when dry. Hypmh:1llus no t observed . Pc ridium dark brown to yellow­
ochraceous. wi th de posi ts of grunular refuse materi;ll, which. whe n they arc 
scant y allow observation of the membranous inner layer . which is translucent. 
shiny. somewhat iridescent: in tr:msmittcd light. smooth, palc·o li vc coloured . 
Dehiscence wkes place a long the ridges ( into platele ts and lobes. le aving a cup 
wi th a glossy base) . although. in transmitted light. such ridges in closed sporangia 
arc not m:~ rkcd . Spore~ smooth . globose. dark-brown in re nectcd li gth. in trans­
mitted. o li vaccous-brown wi th a pale area . 9 .5· 13.5 J•m diam .. ~pore wall thick 
with a thinne r area . Plasmodium no t obse rved. 

Cof/(•ctiottst•.mmim:d. B RGOS : Carazo. 1200 m. 30TVM7047. bark of Junipe­
r/IS tlwrifcm in moist chambe r. 2 1 - 1 1 1 - 19~6. C. Lado. F. fJmulo & J. /)ortcla. 228 
P;imJo. MA-Fungi 1603f: . 

G U,\1),\LAMIM : Anchucl:~ del Campo. ncar 4 km of the road to Labros. 
11 50 m. 30TWUG43. bmk of Junipaus tlwrifcra in moist chambe r. 17-Xll · 19K4. 
J. Checfl, C. l .. tuln & F. Pmuln. 11 5 Pando. MA-Fungi 15924. Huc rta hc rnando . 
bridge on Salinas rive r. 940 m. 3tYfWL5922. bmk of Juniperus tlwrifertl in mo ist 
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chamber. 23-X-1984. C. Lmlo. 83 Pando. MA-Fungi 15892: ibidem. 13-X I-1 9&4. 
~5 Pando. MA-Fungi 1 5~94: ib idem. 21-XI-1 984 . 86 Pando. MA-Fungi 15895 ; 
ibidem. 3 1-X -1984. 95 Pando. MA-Fungi 15904: ibidem. 21-X I-1984. 96 P:m do. 
MA-Fungi t5<x>5 : ib idem. 2 1-X JJ - 1984. 97 Pando. MA-Fungi 15906: ibidem. 
31-X- 1984. 99 Pando. MA-Fun gi 15908. Santiustc. 1000 m. 30TWLI 649. bark of 
Juniperus lh urifera in moist chamber. 20- 111 - 1986. J. Cllectl, C. Lado & F. Pando. 
224 Pando . MA-Fungi 16034. Tamaj6n. Virgen del Encbwl. 1040 m. 
30TVL7941. bark of Juniperus rlwrifem in moist chamber. 28-11- 1986. F Pando. 
205 Pando. MA-Fungi 160 15: ibidem. 17-11 - 1986.206 Pando. MA-Fungi 16016. 
Torrcmocha de l Pim1r. 1250 m. 30TWLM27. ba rk o f Juniperus tlwrifera in lll(li st 
chamber. 30-X-1984. A. Mcmloza & F. Pando . Ill Pando. MA-Fungi 15920. 

SEGOVIA: Prfidc na. 1200 m. 30TVL4555. ba rk of Jun iperus tlwrifera in moist 
chamber. 20-11-19R6. J. Checa. C. Ltulo & F. Pando. 209 Pando. MA-Fungi 
16019: ibidem. 28- 11 -1986. 21 1 Pando. MA -Fungi 16021. Sigucro. 1080 m. 
30TVL4959. ba rk of Juniperus tlwrifera in moist chamber . 24-11 -1986. J. Checa, 
C. L(l(/o & F. Pando. 216 Pando. MA-Fungi 16026. 

SOKI1\ : Cubillos. 1080 m. 30TWM042 1. bark of Juniperus tlwrifera in moist 
chamber . 1-IV-1 986. C. Lado. F. Pando & J. Port,•la. 236 Pando. MA-Fungi 
16046: ibidem. 26-111 -19&6. 246 Pa ndo . MA-Fungi 16056. Valdcncbro , 950 m. 
30TWM0403. bark of Ju11iperus th urifcm in moist chamber. 13- 111-1986. F. Pall­
do. 225 Pando. MA-Fungi 16035 . 

Type loclllity. SORJ,\ : Cubillos. 1080 m. 30nVM0421. 
Type. 246 Pando. MA-Fungi 16056 (Holo type): burk of Juniperu~ thunfera in 

moist cham ber . Paratype in the herbarium of N. E. Nannenga-Bre me kamp sub. 
no. 15244. 

Habitat. Bark of living trees (Juniperus tlwrifera). 
Di~·tribution . Central Spain. 
Etym ology. In honor of Mrs. N. E. Nanncng<~-Brcmckamp. a master in the 

study of the Myxomycetes. 

The sporangia often begin 10 appear soon in moist chamber on suitable substrata. 
but they ma y take ra the r a long time to mature. the incuba tion time has varied 
from 9 days to more than a month. wi th a max imum of gatherings <n ound the 25th 
day. This species was frequent in our cultures. forming wide ly-s pread fru cti fica­
tions. 

Til iS spec ies is rather like L. kellcrii ann .-Brcm. & Y , Yumam. (NM..:I"ENG,\­
BREMEK ,\MP & YAMAMOTO. 1983) from which it diffe rs in the ridged sporangia. 
the conspicuous, membranous inner laye r of the pc ridium and larger spores (fig. I ). 
It can be read ly d istinguished from L. demulescens Kelle r & Brooks (KELLER & 
BROOKS. 1977) wh ich may <t lso resemble it by its smooth inner surface of the peri­
dium without any erodi ng oute r layer. 

With respect to other re lated specimens. Mr. Ste phe nson co ll ected a Licea in 
the USA which seems to be close ly related to L. mullrengae. but has a wrinkled 
pcridium. and slightly larger spores (13- 14 IJ.m di am.) (NAI"NENG,\- l3 KB·IEKAMJ•. 

Fig. I.-Urr11 tWtmnJgtJI'. Single sporangiunl wi1h spores a:. seen in tran~mincd light. 

Figs. 2·~ .-Mtlcbmh-olu oblon~11 . 2. S1>Vr:mgium . J . SEI\·1 :.ho" ing :1 :-por:.ngiurn with the llCridial 
collar. -1 SE~·t showing the t>a~ nf :• ~talk with hollow in~idc :mJ the ;ll~{·ncc (lf fiber:. . 
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in liu.). 1l1crc is a taxo n from India (Licea mercurialis Chopra. unpublished 
dat;:-&). which also has spores 13-14)..1m diam. and differs from ours in the smooth 
pcridium exterior. and the pcridium having a very thin gelatinous ou ter l;tycr with 
o nly a little dirt (NANNENGA-BREMEKAMP. in litt.). From Licea belmontiww 
Nann .-Brcm. (NANNENGA-BREMEKAMP. 1966) which is very like in the in tcrna 
smooth inner surface of the pcridium and smooth spores. it differs in the double 
pcridium. the o ute r layer be ing ge latinous and containing refuse material . and in 
the colour of the spores which is pinkish brown or brown (not olivaccous) in 
L. belmomiana. 

Macbrideola ohlonga Pando & Lado sp. nov. 

Species Macbrideolae ovoideae Nann.-Brcm . & Y. Yamam. proxima. sed ab 
ca sporis maio ribus I (9·) 10· 11 ~m diam.J atquc densis vcrruculis ornatis. sporan­
giis itidem maioribus (0.4-0.9 mm) sti pitibusque proport ionalitcr brevioribus 
primo icto discernibili s. 

Sporangia scatte red. sometimes in pa irs. sti pi tate. mostl y e lli psoidal (fig. 2). 
rarely from subglobosc to cylindrical. burnt umber (Rainer: 9 Umber) to tal 
height 0.4·0.9 mm. Sporangium proper 0 .20-0.45 mm in its largest ho ri zontal 
diam . 1-lypothallus wide. reddish in reflected lighL Stalk conica l almost to the 
apex. short (1/6-J /4 of the total height ). reddish. translucent a t the base. opaque 
upwards. indistinctl y longitudinally s triate . sometimes filled with rat her inconspi­
cuous. almost translucent. irregula r lumps (fig. 4). Pcridium evanescen t except 
fo r a collar (fig. 3). which is transpa rent. red-brown. large or small and inconspi· 
cuous. Columella a contin ua tion of the stalk almost reaching the apex of the 
sporangium. Capillitium rising from all parts of the columell a. dichotomously 
br:1nched. ending free of united nca r the surface. hardly or not anastomosing inside. 
rather thick. brown, hardl y attenmuc outwards. free e nds blun t. slightly swollen 
ur club shaped. Spores globose. brown in mass . pa le brown in transmitted ligth . 
(9-)10-1 1 pm in diam . densely regu lar and minute ly warted. 

ColfectiOtJS f!xamined. SORIA: Calatariazor. Dchcsa de Carrillo. 1050 m. 
30TWM 1417. ba rk of l!miperus tlumfera in moist chamber. 7- 111-1986. C. Lado. 
F. Ptmdo & 1. Portela. 198 Pando. MA-Fungi 16008: ibidem. 14-111-1986. 199 
Pando. MA-Fungi 16009. 

Type localiry. SORIA: Calatariazor. Dehcsa de Carrillo. 1050 rn . 30TWM 14 17. 
Type. 19R Pando. MA-Fungi 16008 (Holotypc): bark of Ju,iperus tlwrifera in 

moist chamber. lsotypc in the herbarium or N. E. annenga-Brcmckamp sub. 
no. 15208. 

Habitat. Bark of living trees (Juniperus tlwrifera) . 
Distribution. Only known from the type localit y. 
Etymology. From the Latin oblongus. ob long. 
The absence of a capillitial surface net. the ho llow stalk and Jack of fibers 

toge ther with the small size :md the ovoid shape oft he sporangia have led to us to 
incorporate thi s taxon in MllC:bricleola. Ncvcn hcless. the prolate shape means :1 
sli ght approach to Stt.>monarin (NANNENGA·BREMEK;\MP. & til . • 19 4). a very clo­
sely related genus for larger species with cylindrica l sporangia with a hollow. 
ho mogeneous. or indistict ly longitudinally fibrous or striate sta lk and lacki ng a 
c<tpillitial surface net. 
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M . oblo11ga resembles M . ovoidea Nann .-Brcm. & Y . Yamam. (NANNENGt\ ­
BREMEKAMP & Y AMAMOTO. 1983) in the oval shape of but it differs in its larger. 
densely and minutely waned spores. Moreove r. it is taller {0.4-0.9 mm vs. 0.5 mm). 
with shorter stalks (ci rca 1/4 or Jess of the to tal height vs. lf2). wide hypotha llus 
and capillitium frequently anastomosing at the periphery. 
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Abstract 

Since its first description by Hickman in 1940, 

~~~u~~~c ~;s c~~~~~e;r~f e:hi~of~ ~~~~~u;~ a~~~~:~n~~~ ~~=n 
antheridial type, sporangia! size and o ther cultural 
character istics. Present study was undertaken to compa re 
21 isolates of !:• fragariae from various parts of t he wor ld 
in order to re- def1ne the species based on morphological, 
cu ltural and physiological characteristics. 

Introduction 

Phytophthora fragariae was erected in 19 40 by Hickman 
(38) for the fu ngus causing a root disease of strawberries 
in the United Kingdom, known as t he red core due to t he 
c haracteristic coloration of the stele (1 - 3 , 5,6 , 37). Since 
its discovery , the disease has been a hazard of commercial 
s trawberry production in many parts of the world , incl uding 
the USA , Canada, Ireland, New Zealand and Australia (63) , 
Japan (53,67), Egypt {68) , Russia (72), Italy (8), 
Czechoslovakia (9) , Sweden (34) , Germany (54) and other 
Eur opean cou ntries (63) . 

Hickman (38) considered !:· fraqariae distinct from other 
species of Phytophthora based pr1mar1ly on its slow growth , 
inabili ty to grow on malt extract agar medium, preference 
for low temperature, producti on of large , obpyriform 
sporangia in we ter and f ai r ly large , smooth, globose 
oogonia with fu nne l - shaped base and predominantly 
amphigynous antheridia in single c ulture as well as 
pathogenicity l imi ted to cu l tivated st rawbe rries. However, 
later researchers claimed that t · fra9ariae grew on ma l t 
(39,50) while Chang (10) reporte d a h1gh temperature va riant 
of !:· fraqariae with an op t imum tempereture of 25 - 35 C . 
There was cons1derable confusion regarding the antheridial 
type of ~- fraga riae. Whereas Waterhouse (82) placed it in 
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Group V with predomi na n t ly o r enti rely paragynous 
antherid ia, Savage et al. , (75) reported that the 
anthe r idia of P. fri9atTae were all amphigynous . Besi des 

=~~ a~~e~ ~i iff~ ~!~ay~~~~~ a:~!~~ t:~m~~~=n~~r ~~s!~e;:~a~~g ~ ~9) 
cer ta i n species of Po ten ti lla , ~, Dryas and ~ 
(16 ,66, 73) as well as tobacco , tomato and spinach 14). 
Recentl y , Wang and Lu {81) r eported a new va r ie t y of P. 

~~:f~~!~~s~~ r~~e~ ti• e~~i~ =~~8=m~~~9Y~~~:o~~~~~; ~d ia ~nd 
pathogenicity t o rice . It seems that in view of the 
confli c t ing r epo rts, the biology of ~· fraqari ae need s to 
be re-examined to assure proper identiflcat1on o f the 
spec i es. The purpose of this paper is to compare the 
c haracteristics of a wide va ri e t y of isolates of P. 
fraqariae under uniform labor a t or y cond iti o ns in Order to 
defi ne t he species more precisely . 

Hater:ials and Kcthods 

Isolates a nd media: Spec ific informat i on on the isolates 
of ~· fra$ariae used is given in Table 1. All iso lates 
were obta 1ne d fr om t he American Type Culture Co llection 
(ATCC) , Rockville , Maryland. Unf ortuna tely, Hickman {38) 
neve r desig na ted a spec ifi c isolate as the t ype c ulture but 
ATCC sa229 whi c h was initially isoh t ed by Hi c kman (No. 27) 
from Cambridge seedling in England (39) and broug ht wi t h 
him when he moved t o the University of wes t e rn Onta rio, 
Ca nad a ( Pla-1-2) can be cons idered the "type cui tu r e ". 
Unless otherw ise stated , c l eared V-8 aga r (74) supplemented 
with sitos t e r ol (39 mg/1) was used throughout for 
morphological studies. 

Mor phology: Co lony characteristics on eva and Difco co rn 
meal aga r (CHA) were compa r ed after i nc ubating in darkness 
at 29 C for 3 wk. The colony diameters were measu r ed at 
right angle t hrough the inoculum and the width of primary 
hyphae measu r ed unde r light microscope . The minimal and 
maximal tempe r a tures f or growth we r e tested at 5 C and 39 
C. Sporangia we re pr oduc ed by incubat ing small mycelial 
agar discs o f eva in fr eshly collected running stream wat e r 
sterilized by filtration through 9.4 5 \Jm pore si ze 
mill ipor e membrane di scs a nd i ncubating under light at 
29 C. Prod ucti on of sex organs in si ng le c ultu res in dark 
was fol l o wed on CV8 by examining t hem periodically under 
mic r o sco pe th r ough the bottom o f the petri dish . After the 
aga r dried ou t and if no oogonia co uld be observed i n the 
plate, the inoculum was cut out with a scal pe l , boiled in 
distilled water to soften a nd remove the agar a nd then 
s tained and mou nted o n glass sli des f o r f urther e xamination 
f o r sex organs. Isolates we re also paired amo ng t hems e l ves 
and with both mating t ypes of P . nicotianae (ATCC 38696 , 
A2; ATCC 3869 7 , Al a nd ~· palmivora {ATCC 26299, A2; ATCC 
26291, Al), 

Abili ty t o gro w o n malt e xtract ag a r: Isola tes were g rown 
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Table 1. llolatll of~ WIIWl Uled 

""' ''" Or!Cn ..... 
lll07 Strawberry Scot lard H.itkwl, R4 
IJ109 Strawberry Scotland IUetun, R-13 
11110 Stnllbe.rry ... leal ... ltid:aa.o , 112 
11374 Strawberry USA ~Hers , S 
13973 Strawberry USA Corr.oene , IIDC-3 , 0,55-1 
1397/o Strawberry USA COOYerse,I04a,SS·1 
ll9n Strawberry USA Convene .. nee 113711, ss-t , .. , Stravbetty USA Conl'trle, H2F9: 

""' Strawberry USA Converse, calif 6-2 
36056 Strallberry "'<!•>~ IIOtltcc-erie,l52 

''"' Strawbury ""'aol ltontJa.erie, l44 

'"" Stnwberry "'<~"" ti0Dt&Oiefie.120 ...,, Lo..-, """" Kon~rie,169 ..... Strallberry CaMda 110ntco-erie , ll2 ...., Strawbe.rry """" 110Rtlf*1ie. 10 

""' Strawberry """'' tl0ntco-erie,lt4 ...,, Strawtero CaMda lton~ie , lf1 .... , Stra11berry """'' Mon~ie,172 
58229~T" Strawberry "'lao! Hicban, P18.1.2 
62265 Stn'lberry Scotlllld Duncan , 3U 
62261 Strawberry Scotland D.lncan, •~ 

o\TCC·JdentifiedbyAiericilltypeCtlltureCollettiooAccess1on bber .,. - 1'ype: OJ.lture 
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on 4 . 5\ Oifco malt ex tr ac t sol id if ied with 1.5\ Bacto aga t. 
Colony diameters were measured af te r 3 wks . 

Ability t o g r ow o n POA agar: Isolates wer e g r o wn on Di f co 
potato aga r med1um . Colony diameters ~o.:ere measu red after 3 
wks . 

Pigment prod uct i o n : Isolates wer e grown on Timmer's 
me d1um (7 4) in test tubes. Pr oduction o f pigment in t he 
medium was determined after 4 wk s at 29 C i n the d a rk. 

Growth r esponse to ma lac h i te g reen: Malachite green was 
added to CMII. at a concent r a t1on of 1:1 8 ,099,000. Colony 
diamete r s were measured after 3 wks. 

Abili t y to utilize ni t r ate nitrogen: I so lates were g r own 
o n R1bei r o ' s synthe t i c agar med ium (74) mi nus asparagine so 
t hat nitrate nitrogen was the o nly nitrogen sou rce. Colony 
diameter was dete rmi ned afte r 3 wks . 

Ability to utilize so lubl e sta r c h: I solates were g r own on 
starch ag ar medium (46). At the end of 3 wk, the co l ony 
diameters were measured and 3\ iodine solution was poured 
over the colony and the starch hyd r olysis index dete rm ined 
as described by Ho and Foster ( 46 ) . 

Pathogenici t y to a pple: Apple fru i t (Mc in tosh) was 
1nocu lated thr oug h a r t i f i ci al wo und whi c h was then sealed 
with Sco t c h t ape and e nclosed in a plastic bag. Results 
we r e dete rmin ed a ft e r i nc ubati on a t 29 C for 3 wks. 

For physiological a nd pathological tests , not all 
isola t es wer e used . At least five isolates were se l ected 
at random f or each test. 

Results 

~~!~~~t=~~~~l~~y ~lo~ 1 !r!:~~a::~e 0~n ~Cvir ~~i~;a:mi~~;) wi t h 
th ic k a nd fluff y aerial myce lium. The edge of t he co l o ny 
was slig h tl y irregula r a nd diff use . The leading hyphae 
we r e uni for m (5 - 7 u m wid e) , l o ng a nd meanderi ng, with ! e w 
bu t elonga ted b r anches which i nte r twined a nd c urved , 
especia lly near the bottom o r a l ong the s ide of the dish. 
While the extent of coili ng varied wi th t he isolate , it wa s 
mos t conspi c uous i n ATCC 13974 and ATCC 6226 7 whi c h showed 
hypha! co il ings comparable to those usually fou nd in P. 
porri and ~- pri mu lae (44). Iso l ate ATCC 36 957 wa s -
exceptio na l in hav1n9 irreg ul ar , spidery hyphae with short 
la t e r al branches wh i lc II.TCC 1111 0 .showed sig ns of 
degener at i o n wi t h the hypha l tips o f ten burs ting. Al t ho ug h 
the colony d i splayed no s pec i al growth pattern, a 
characteris t i c lig h t b r o wn p i gmentation of t e n deve loped 
near the center on the bottom o f t he e v a plate after 
p r olonged incuba tion . Isolates of ~· fr aga r iae g r e w 
sligh t ly faster on CMA with a ppr essed web-l1ke colonies and 
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little aerial mycelium and the reverse pigmentation as seen 
commonly .i n eva never developed . All isolates s h owed very 
slight growth at 5 C and no growth at 30 C . 

Wi t h time , the uniform hyphae occasionally became 
uneven , developi ng small swelli ngs (under 25 u rn diam) , 
oval , spher i ca l or i rregula r , randomly spaced along the 
hyphae or at t h e junction where bra nching occurred . They 
were especially common in isolates ATCC 11109 , ATCC 46096 
and ATCC 62265. 

Spora ngia: Sporangia we r e produced readily i n water by all 
l SOlates with in 24-48 hr except ATCC 11107 , ATCC 13973 and 
ATCC 18638 wh ich did not sporulate until 3 - 5 days later , 
whereas , i t took ATCC 46097 7 days to p r oduce sporangia 
sparsely. I n general , nonsterile stream water proved to be 
considerably more stimulatory t ha n sterilized stream water. 
The sporangia were non-deciduous, nonpapillate and 
i nter na ll y proliferation , especially the "nested " type was 
common . Us ually , there was co nsiderable hyphal growth into 
t he water before spo r ang i a were produced singly a nd 
termi nally on an undifferent i ated spo r angiopho r e which 
sometimes branched sympodially to bear spora ngia on short 
branches. The spo r angia were mostly la r ge , regula r ly 
obpyriform , ovoid to elongate, with r ou nded base and 
sometimes tapering slig h tly to a blunt beak . The apex of 
spora ngia did not flat t e n easily on mou nting, but the empty 
sporangia collapsed pa r tially after zoospores were 
liberated . The measurements of sporangia for all isolates 
are s umma r ized in Table 2 . 

After about a week in water , the hyphae sometimes 
developed small hyphal swellings similar to t hose found i n 
old agar pl a tes, but chlamydospores were not formed. 

Sex o r gans: Despite numerous attempts to stimulate the 
production of sex o r gans i n ~· fraqariae , they we r e formed 
only sparsely either i n water after spo r angia! p r oductio n 
or in old eva cultu r es wh i ch we r e about to d ry ou t or in 
desiccated inoculum discs. The oogonia were often aborted 
a nd if p r oduced i n aga r were somet imes so tightly wr apped 
by hyphae that it was d i fficult to separate them. Pairi ng 
with Al and A2 mating types of other heterothall ic spec i es 
of Phxtophtho r a failed to improve the prod uction. The 
oogonium was rather l arge , globose to s ubglobose or even 
ellipsoidal , often with a conspicuous taper ed base so that 
the single spherical oospore appea r ed to be aple r otic to 
markedly aplerotic with in the flask - shaped oogonial wall . 
In general, the oogon ia developed in agar cultures were 
deeply pigmented i n contrast to t he non- pigmented oogon i a 
in water . The antheridium was unicell ular , r ather large 
and mostly amphigyno us , sometimes subterminal so that the 
anthe r idium appeared to bear an appendage or papilla. 
Distinc t pa r agy no us antheridia we r e fo und , usually attached 
singly t o the taper ed base of t he oogon ium. In isolate 
ATCC 13973, the a ntheridial type was difficult to 
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distinguish d ue to the abundance of anthetidial papillae as 
in P. richardiae (Ho , unpublished). In ATCC 62267 , most of 
the-oogonla were ellipsoidal and the antheridia were 
sometimes absent. The dimensions of the sex organs and the 
a nthetidial types for all isolates are summarized i n Table 
2. 

Althoug h c h l21mydospore- like str uctures (20 - 39 u m diam) 
were sometimes observed in old c ultur es , for example in 
i\TCC 11109 and ATCC 13977 , t hey had only a sing l e wall and 
lacked t he reorgan ization of cell con ten ts cha racteristi c 
of c hlamydospore. With t i me, these s t ruc t u r es become brown 
like mature oogon i a , and so they we r e interpreted as 
un ferti 1 i zed oogon i a whi ch aborted due to absence of 
a nther id ia. 

Physiology: All isolates tested were quite uniform i n 
the1r response. Thus, they prod uced very slight 
pigmentation i n Timmer' s medium, s howed no o r very poor 
g rowth on malt extract, POA, nitrate, starch or malachi t e 
g r een agar medi um. They caused no or very slight lesions 
on apple fr u it. 

Discussion 

Since i ts first discovery, Phyto phthora fraqariae has 
been the major factor limiting t he product1on of 
strawberries in many parts of t he world and conseque ntly , 
most s tud i es centered on i t s isolation (27 , 84), inocul um 
production (11 , 23 , 57,70,85), physiolog ical races (12-
14,17,29,31,32,39,60,64 , 65 , 78), pathogenicity and disease 
development (26,33,41 -4 3) , resistance and disease control 
(18 , 51,52 ,55,69) as well as ecology (20-22 , 25). Little 
work was done o n taxonomy and morphology of the species 
except for t he zoospore characterist ics (47 , 61). For the 
sake of discussion, the published data on ~- fragariae are 
suiTinar i zed in Table 3 . 

As noted by Hickman (38) and other workers(5,54 , 56 , 
68) ~- fraqariae is cha r acteri zed by slow growth (1.2 - 6.5 
mm per day). We f ound that ~- fragariae isolates grew ve r y 
slowly o n cla ri fied V- 8 juice agar med1um (d-3 mm per day ) 
and in addition, produced thick and fluffy aerial mycelia 
and, with time, light b rown coloration o f the r everse. 
Although Haas (56) reported some isolates g r owing at 30 C, 
none of the i sol ates tested here grew at t his temperature, 
thus confirmi ng the experience of pr evious workers (Table 
3) t ha t the maximum temperature for this species should be 
39 C or 25-39 C . Krobe r (5 4 ) is t he lone exception i n 

~~s!~~g c!~!. m~~ i m~~a!:~1:~a~~~e b!o~1 ~~s~f~~r !:e a a~0~~ C. 
temper ature Phy tophthora (44). Phy toph tho r a fraqar ia e 
i solates grew at 5 C, though extremely slowly . 

There we re con flicting r e ports on t he abil i ty of P. 
fraqariae to grow on malt extract agar medium. Hi ckman 
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(38) r e p orted that the fungus did not g r ow on 2\ malt 
extract agar and th is was considered an important taxonomic 
charac t e r. This feature was confirmed by Bain and Demaree 
(6) and Ho ustah (68) , b u t c hall eng ed by Jarvis (50) wh o 
r e p o rted good growth o n aga r medium with 1% Difco malt 
ex trac t. Gill and Powell (30) found some g r owth o n 0.5\ 
malt extract agar but no t on Difco malt extract agar med i um 
wh ich con taine d 1.275\ maltose a nd 0.275\ gl ucose. In our 

=~~:y to w:r~~u~~ ~~~= ~!1 ~h:x!:~~~t::a~f m~ i ~~~qa~!ai s was 
possible that the discrepancies in results coul d be 
attributable to t he differences in the concentrati on o f 
malt ex tract used . Phyto phthora fraqariae was comple t ely 
i nhibited in a medium contatntng 2% reduc ing sugars like 
dextrose o r maltose whi ch mi ght react with glycine t o 
prod uce toxins (58). Thus , we fou nd that ~· frasari ae 
i solates had no or very poor g r owt h o n Oi fco potato 
dextrose agar medium wh ich conta in s 2% glucose . It is 
likely that in higher concentration of malt extr act there 
is e nough toxins produced t o inhibit the growth. Ho 
(unpu blished) noted that isolates of ~· fragariae which 
failed t o grow o n 4 . 5\ malt ext r act aga r, grew well whe n 
the malt ex tr act was reduced to B. 5%. The inability of P. 
fragariae t o g r ow on agar medium con ta in ing 2\ o r mo r e malt 
extract r ead il y di st inguishes it from o ther species with 
s i mil a r morphological characteristics. further , i t has no 
o r very poor g r owth o n corn meal agar medium i nco rpo r ated 
wi t h malachite g reen . In thi s respec t, it is similar t o 
other Phytophtho r a s pecies with low maximal g r owth 
temperatures , fo r example~- por ri, ~· s yr i nqae and P. 
hibernalis which proved t o be h 1ghly senSlt l ve to mafachite 
green (44 ). 

fast~~!~~= 7~si t!p~~!~~ t ~~n=~Y~~~~;~~~=~ t~· c!8~?ar !~:s!~t 
s tudy has conf irmed ea rlier observati ons (1 9, 46) t hat t hi s 
s pec i es has no o r very limi t ed ab ility to utilize soluble 
s tar c h, and t ha t i t has absolute requirement for organic 
nitrogen (24 ,4 8) which ca nnot be replaced by i norga ni c 
ni trate. 

Pr esen t s tudy has a lso c larified va rious aspects of the 
mo rpho l ogy of Phyto phthora fragariae . As repo r ted by 
Hickman (38) and McKeen (59) , the main hyphae measured 
abou t 6 u m wide, smooth to slightly irregular a nd 
mea ndering with fr e que nt co iling, a feature commonl y fo und 
i n ~- porri a nd ~- pr imul ae (44). Although Newhook~!!_., 
(71 ) did not list hypha! swelli ng s f or ~· fragarhe, some 
isolates in o ur study produced small hypha ! swell 1ngs under 
29 lJ m in wat e r o r in old c ultures . They were s pherical, 
oval , elongated or i rregular, unevenl y spaced along the 
hy phae or at t he juncti on whe r e branching occurred. Hypha l 
coiling a nd s we ll ings o f s imilar size we re diag r ammed by 
Hi ckman in his original description (38) . 

Most isolates of ~- frasa r iae in our s t ud y p r oduced 



rather large spor ang ia, some attaining over 109 ~ m in 
leng th . The overall mean s porangia ! length of all 

3 1 s 

isolates was 59 + 12 1-1 m comparing we ll with t he published 
data i n litetatu[e (49-65 u rn). The sporangi um of this 
species has been described as large, up to 90 1-1 m o r often 
over 75 u rn long (38,71 , 82). In shape , the sporangium was 
r egular ly obpy ri!o rm, mostly with rounded base a nd often 
elongated, with the distal po rtion narrowing slightly t o a 
blunt beak. The nonpapillate apex did not flat out easily 

~~e~~~~~~~9 a~~ ~~nu;~~~~r~~~~~~~=r~~~:~ ~~d c~*r;k~e~he~~ 
species , sympodral b ranc htng of the sporangiophore was not 
as common . The over all mea n of the length/breadth rati o of 
sporangia was 1.8 + 0.2 matching closely the overall mean 
in literature (1.5-- 1.8) . The slightly lower L/B ratio in 
literature could possibly be due to the fact that sporangia 
were produced mostly i n darkness because l ight usually 
stimu l a t es the production of longer sporangia (36). As 
observed previously by many workers, inte rna l pr oliferati o n 
of sporangia was common in most isolates o f ~· fragariae. 
It is perplexing that this important character was not 
l isted for this species in t he tabula r key of Ne whook et 
!.!.· (71 ) . -

Although !:· f ragariae produced sex o r gans r eadily in 
strawberry roots , it ei ther failed to produce or produced 
them only sparsely in cultures (6,15 , 38 , 75 ). We have 
experienced the sa me difficulty too , in our s tudy. Gregg 
(35) repo rted that oospo r e production of ~· fraqariae was 
induced by a con tact stimulus of artificial membra nes, but 
we were unsuccessful in enha nc ing the ability of t his 
species t o form oospores by means of cellophane or 
millipore membranes. It i s possible that the membra ne 
served as the site f or the absorption of active 
pr inc iple(s) and thus in turn, allowed sex organs to be 
f o r med in its vicinity. Neverthe less, since there was n o 
i ndi catio n that mating types ex i sted in !:· fr agariae , we 
concurr ed with Savage et al . (75) that it should be 
cl as s ifi ed as homothal iTc Until the fact o r s governing 
sexual reproduction in !:· frasariae can be worked out in 
the future. 

As often reported in literature (1,6,20, 38 ,67,75,77), 

;~~i~~~o~!u~h~! ~f ~~a~=~~i:o;!P~~:~ 1 ~u~8~i~f!~~~r~~ ~=:~ng 
a smooth oogonial wall 1nstead. The overall mean of 
oogonial di a meters of all isolates of !:· fragariae in 
present study was 39 + 3 )..l m, in close agr eement w1th t h e 
published data {35- 47~m). The oospore was aplerotic to 
markedly aperotic, measuring 32 + 3 )..l m, comparing well with 
the dimensions reported in 1 i teri'"ture (3 0-40 \1 m) . However, 
the a ntheridial type of P. fraqariae is high ly 
contr oversia l. Alcoc k et" al. (3 ) and Alcock and Howells 
{2) reported amphigynouSaiid paragynous antherid i a in 
equal pro portion whereas Hickman (38) 1 Mc Keen (59) 1 

Converse a nd Shiroshi (15) , Mo rita {67), Katsura (53) , 
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Krober (54) and Gerrettson-Cornell (28) described the 
antheridia of ~- fraqa riae as predominantly amphigynous. 
Bain a nd Demaree ( 5) tn1t1ally considered t he antheridia to 
be predomi nant ly amphigynous but late r (6) questioned t h e 
existence of truly amph i gynous type. Waterhouse (82) 
placed t his s pecies i n Group 5 , cht~~racterized by a n theridia 
being completely or predomi nantly paragynous. Yet, 
Waterhouse and Blackwell (83) described ~- fraqar i ae on the 

~~i~i ~~s~~~=~~s t~~e~~~~~~7~~! ~~p~~gi~~~!; ia:e7~o~~eH ~-
tabula r key as amphigynous and occasionally paragynous . On 
the other hand, some researchers found only amphigynous 
antheridia (1 , 75 , 77) . The nature of llnth e ridia l 
configuration is especially impo rtant because along with 
the spora ngia! papillation , it forms the bas i s for t he 
grouping of Phytophthora species (71 , 82) and is considered 
as the most important a nd most r e liab le taxonomic charac t er 
(45, 79) . Thus, Wang and Lu (81) c r eated a new var i ety of 
!:.· fragar i ae parti all y based on its enti r ely amphigynous 
antheridia. Our study showed that of those i solates that 
produced sexually in culture , the antheridia were mostly 
amphigynous although paragynous types were also present. 
Thus !:.· fraqariae should not be included in Waterhouse's 
Group v a nd to avoid confusion, it is bet t e r to merge Group 
v and Group VI as suggested by Ho (45). In review ing 
Waterhouse's ke y o! 1963, Hickman (40) stated that "he 
would hesitate to place !:.· fragariae in group V with the 
species i n which all o r the majority of the antheridia are 
paragynous ". I n general 1 the antheridia of !:· fraqariae 
a re single- celled and long , measuring 17 ::!:.. 3 1J m. Newhook 
~ !!.· (71) listed the ~nthe ridi a o~ ~· fragariae.as large, 
often more than 20 u m w1de. Anthe r1d1a o f th1s w1dth was 
seldom obse r ved i n the present study or reported in 
literature . The ovcull mean width of anthe r idia for a ll 
the isolates of !:· fraqariae was 15 !.. 2 u m. On the other 
hand , antheridia were o ften more than 20 Jl iD long. 

Chlamydospores have been reported for !:.· fraqariae (3, 
72) . Such chlamydospor e -like structu res were sometimes 
observed in the old cultu r es of isolate ATCC 11109 and ATCC 
13977 . They were spheri cal (22 - 39 u m d i am ) and thi n 
walled . However 1 t he y lacked the secondary wall and the 
internal re - orga nization o f cell conten t s of chlc:~mydospo res 
(7,49). Thus, they were interpreted as unfertilized 
oogon ia due to the absence of antheridia. In genera l , we 
agree with most other workers that ~- fraqa r iae does not 
produce chlamydospores . 

In her key , Waterhouse (82) d i s tinguished !:· fraqariae 
from !:· meqaseerma based o n the larger sporangia of the 
fo rme r {6 0 X 38 ~ m} a nd the smalle r sporangia o f the latte r 
(less t han 55 x 35 l.J m). Our study s ho we d t hat while most 
isolates of P. fragarh e produced l a rg e spora ngia , some 
formed smaller sporang 1a. A study of 30 isolates of ~· 
m~asperma (Ho , unpublished) .shows t hat t he overall mean 
s1ze of sporangia t o be 56 (33-80 ) X 35 (23-45 IJ ID). Thus, 
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sporangia! size alone ca nnot be depended upo n to 
distinguish these two spec ies. On the other hand , P. 
fraqariae can be readi ly distinguished from !:· meqaSperma 
by its conspicuously slower growth rate on cleared V-8 
juice agar medium, producing t hick and fluffy aerial 
mycelia and light b rown coloration of the reverse, by its 
meander ing and coili ng hyphae with sparse but elongated 
branches , by the absence of large hypha! swellings o r 
chlamydospores , by its slightly more elongated spo r angia, 
by its infrequent production i n single cu ltures of oogon i a 
with tapered base and aplerotic to mark ed ly ap lerotic 
oospore, by its long , predominantly amphigynous antheridia, 
by i ts inability to g r ow at 30 C, no or poor growth on PDA, 
malt extract (4 . 5\) , starch or inorganic nitrate aga r 
medium a nd by its sensitivity to malachite green . Further , 
the mycelium of !:· fragariae seemed to be more perishable , 
often losing its viability in stock cul tures after 6 
months. Tweedy and Powell (80) suggested that the death of 
!:· fraqariae in stock cultures was caused by an increase in 
the pll of the medium. 

The high temperatu r e varia n t of ".!:· fraqariae" from 
Taiwan (HI) was distinct in ha ving much higher optimum 
temperature f o r growth (25- 35 vs 20-22 C). I t was 
deposited •.dth the ATCC as Phytophthora sp . ATCC 44 553 . 
Indeed , we found that this isolate grew well at high 
temperatures with a max imum around 39 C but its cultural, 
morphological and physiological characteristics prov ed to 
be different from those isolates of ~- fragariae studied 
here or reported in lite rature. It g r ew well on V8C, 4.5\ 
malt extract agar and Difco PDA media , forming slightly 
fluffy colonies with distinct floral patterns. The growth 
rate o n CV8 (7 - 8 mm per day) was faster than a ny P. 
fraqariae isolates known and the characteristic lfgh t brown 
colorat1on of the reverse as seen commonly in our study was 
never produced. The hyphae were narrower (4 - 5 Jl ffi wide), 
free - bra nching and not co ili ng or meandering. They 
produced in wa ter and in agar med ia many large spherical , 
oval , to irregular hypha! swellings averag ing 33 + 3 u rn in 
diameter . Sporangia were produced rapidly a nd abUndantly 
in water in 6-7 hours. No E_. fragariae isolate in the 
presen t study s porulated within such a short period of 
time . The sporangia wer e shorter and wider , 54 + 6 x 3 4 :!:_ 
3 Pm with L / B ratio o f 1.6 + 0. 2. It was resistBnt to 
malachite green, utilized sOluble starch a nd inorgani c 
nitrate well , and infected wounded apple fru it r eadi ly . 
Unfortunately , this isolate never produced sex organs in 
single c ultures , in pairi ngs or on oat g r a ins. 
Nevertheless, the differences between this isolate and 
other know n isolates of ~· fragar iae are so g reat that i t 
should not be assigned to thJs species. In fact , it was 
very similar to the high temperature variant of P. 
megaseerma from alfalfa (ATCC 38831) stud i ed under the same 
conditions a nd should be treated as such until the sexual 
characteristics can be determined. 
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The new variety of ~- fraqariae: var. o ry zo- bladis , 
(81 ), was not available for comparative studies. The "typt 
cul tu~: e " depos i ted at Nanj ing Agr i cul tur al Unive r sity was 
seen by the sen ior author in 1983 but it proved to be a 
species of Pythium instead. Although the la r ge oogonia 
(46 . 9 urn diam) with t ape r ed base , the long anthe ri dia with 
hypha! projection a nd the large obpyriform, inte rnally 
proliferati ng spora ngia (67x42.8 urn) produced on the rice 
seedlings suggest its affinity with E._. fra<Jariae, the 
r emarkably fast growt h rate of the fungus 1solated (4 - 6.5 
e m per day) and the rapid production of abu ndant 
chlamydospores (81) contr asted sharply with the slow growth 
a nd the absence of chlamydospores in ~- f r agariae . 
Fu rth ermore, the cul ture failed to produce spo r a ng ia o r sex 
o r gans in v itr o (81) and it is questionable whether i t was 
t he samefu ngus as seen on the host . Thus , t he ident i ty of 
Phyto ph t hora species ca using rice seedling disease in Chi na 
canno t be conf irmed until t he rea l causal agent ca n be 
isolated a nd its path ogeni c ity demonst r ated. 
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ABSTRACT 

Hendersonia pinicola, causal agent of a needle cast 
disease of P1nus contorta in the Pacific Northwest, induced 
initial disease symptoms and presented s igns first in the 
lower parts of crowns and, later, in t he upper parts of 
crowns. Ultimately, only distal parts of branches bore 
fo 1 iage. Diseased needles showed symptoms and signs at 
the apices, midsections, or both; needle bases remained 
green. Pycnidia of!!_. pitic~ld seated in the mesophyll of 
lodgepole pine needles ex ru e cirr i of conidia through 
ostioles that pi erced the host epidermis. Hendersonia 
pi ni cyla and another needle cast fungus, Lophoderme 11 a 
c , sometimes coexisted on trees or even single 
needles. No consistent association wa s observed between 
these fungi. Field observations suggested that the 
capability of H. pinifol1has a pa thogen is not dependent 
upon the activTties o o er organisms. Inoculation 
studies of P. contorta with!!_. pinido~a were inconclusive. 
Growth of f1. pTiilColain culture an 1stological details 
of the host-fungus relationship are described. Ul tra­
structural aspects of conidial wall deve l opment and 
morphology are reported. The verrucose surface of the 
mature conidium apparently results from the contou r s of 
globules of wall material. 
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Hendersoni a i ni co 1 a Wehm. from Pi nus contorta Dougl. 
ex Loud . var . murrdyBnj Grev. and BaTf.T"E"ngefiii:\as f.. 
~ Grev. an a f .) was described by Wehmeyer 
{1946) in a study of various needle-inhabiting fungi from 
northwestern Wyoming. Hendersoni a pini go H ha s been 
reported in British Columb1a (Collis, I 7 and Idaho 
(Robert James, unpubl. information, via personal conmuni ­
cation), among other places. The fungus has been observed 
principally on Pinus contorta (Collis, 1972). It causes 
gray necrotic zones i~nter of the needles and 
causes their distal portions to turn reddish-brown and 
necrotic. Black masses of conidia are exuded from globose 
pycnidia that are inmersed in host mesophyll (Wehmeyer, 
1946) . 

Associations among Hendersonia species and various 
needle cast fungi of fam1ly Hypodermataceae, Oi scomycetes, 
have been reported by severa 1 researchers. Lagerberg 
(1910) alleged that Hendersonia acicola Tuh . is the con­
idial state of Lophodermella sl l Ti~ela (Rostr.) Hoehn . [ as 
Hypodermella su~cigHna (Rostr. u . . . However, Darker 
(1967) stated t at endersonia acicola is a secondary 
fungus that attacks needles 1nfectedlly hypodermataceous 
fungi and that it is not the anamorph of L. sb'c igena. 
Darker (1932) observed a similar associatTon etween 
Lophodermella lont1vlpa Petr. [as Hypodermella doHtidaga 
(Petr.) Dearn . an endersonia sp. and beheve en er­
sonia to be a secondary f ungus that inv ades afte r""""iJ1"S"ease 
liaSDeen induced by other fungi . In addition t o his de­
scription of Hendersonia pini cola, Wehmeyer (1946) noted 
that.!!.· pbni~ola is associated wi th Lophodermella concolor 
(Dearn .) ar er in a manner parallel to the H. aci~ 
L. lulc(g§72 association, i .e., as a secondary 1nvader. 
Col 1s I ) noted an association between.!!.· pini co l a and 
L. concolor in Briti sh Columbia . Funk (1985) cons1dered 
H. e1n1co}a to be a secondary fungus on Pinus contorta 
Tol1age, allowing Lophodermella co ncolor and .b.· sl l cige na . 

This study was conduc ted to exam1ne biologica , 
pathological, and cultural characteristics of.!!.· pinicola. 

MATERIALS AND METHODS 

Field collection. Needles of Pinus contorta var. 
latifolia Engelm., lodge pole pine (IPP)Tthe nomenc l ature 
OfLTITie, 1979) bearing pycnidia of H. pi;tcota were 
co llected at the following sites: Bfg Mea ow reek, Latah 
County, 10 (BMC); Laird Park, Latah County, 10 (Laird); St. 
Regis, Mi nera 1 County, MT (Mont). 
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Inoculation studies. One hundred 2-year-old seedlings 
of LPP grown at the U.s. Forest Service nursery at Coeur d' 
Alene, !0., from seed obtained from the Elk City Ranger 
District at 4500 m in Nez Perce National Forest were 
planted in pressed fiber pots . Eighty trees were placed in 
a greenhouse and twenty trees in a lath house in Pullman, 
WA. The greenhouse was unheated and winter temperatures 
inside at times approached outside temperatures. 

Inoculum suspensions were prepared using cultures of 
H. pinicola originating from conidia teased from LPP 
neecrresaiiO" grown on Oifco potato dextrose agar with Sg/L 
Oifco yeast extract (POYA). After I month these cultures 
were flooded with st@rile watef to provide a conidial 
suspension of 8 X 10 - 9 X 10 spores/ml. Approximately 
10 ml of this inoculum suspension was sprayed on each LPP 
seedling with an atomizer. Some seedlings were covered 
with clear polyethylene bags, which were removed after 
2-21 days. Some of the inoculated seedlings were placed 
in a lath house, while others remained in the greenhouse . 
Sterile water was sprayed on control seedlings. Inocula­
tions were made Oct 13, 1983, June 6, !984, Aug 8, 1984 
and ~ay I, 1985. 

Cultural studies. Lodgepole pine needle epidermis 
was excised w1th a razor blade and pycnidia were hydrated 
with drops of sterile water. Conidia were removed directly 
from pycnidia and streaked onto 2% water agar. After ger­
mination, agar blocks with one to several conidia were cut 
out and transferred to one of the following media: POYA; 
Oifco oatmeal a~ar (OMA); or Sonar's modification of 
Leonian ' s agar (L)(Sooth, 1971). Cultures were placed on 
laboratory benches at 21 C with 12 hr of fluorescent 
1 ight. 

Histological and ultrastructural studies . Needle 
tissue and agar-6ear1ng mycel 1um were processed for 
eventual paraffin embedment and sectioning. Materials 
were fixed in formalin-acetic acid-alcohol (FAA) fixative 
(Berlyn and Miksche, 1976) and dehydrated with a graded 
ethanol series, followed by infiltration with xylene. The 
material was subsequently infiltrated with paraffin (Para­
plast m.p. 57-58 C) and sectioned with a rotary microtome. 
Sections 12 urn thick were mounted on glass slides with 
Haupt's adhesive (Johansen, 1940) and deparaffinized with 
xylene . The agar material was stained with methylene blue 
and counterstained with aqueous basic fuchsin. Needle 
material was stained with safranin 0 and picro-aniline 
blue (Bradbury, 1973) . 
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Some materia 1 s were processed for embedment in Spurr • s 
resin and subsequen t sectioning. ~ 2-month- old OMA culture 
of H. ~ini~ola was dissected, 2 11111 pieces bearing pycnidi a 
were p ace 1n Karnovsky's fixative (Karnovsky, 1965) for 
2 hr, then rinsed in 0.2M cacodylate buffer for ca. 15 
min, and fixed in 2% osmium tetroxide (OsO ) for 1.5 hr. 
The specimens were again rinsed in 0.2M ca~odylate buffer 
and dehydrated in a graded ethanol series. The material 
was then infiltrated with propylene oxide-Spurr's resin 
(Spurr, 1969), and eventually moved into 100% Spurr's 
resin for three intervals of 4 hr each. After polymeriza­
t i on, 1 tJffi sections were cut with an ultramicrotome, and 
stained with brilliant green and safranin 0. 

Material for scanning electron microscopy (SEM) was 
fixed in Karnovsky's fixative (Karnovsky, 1965), rinsed 
twice i n 0.2M cacody l ate buffer, and post-fixed in 2% 
OsO . Subsequently, the material was rinsed twice in 0. 2M 
cac~dylate buffer, once in distilled water, and then dehy­
drated in a graded ethane 1 series. The materia 1 was 
critical-point- dried, gold - coated, and viewed with an ETEC 
Autoscan SEM. Materia l for transmission electron micro­
scopy (TEM) was prepared in a manner identical to the 
procedure involving resin embedment . Subsequently, the 
material was sectioned with a microtome equipped with a 
diamond knife and placed on nickel grids. Some of the 
grids were viewed without additional processing; others 
were post-section-stained with uranyl acetate and Reynold's 
lead (lead c itrate )(UA- RL)(Reynolds, 1963). An alternative 
post-section-staining procedure involved 5 min in barium 
permanganate (BAP), destaining 30 sec in 0 . 5% citric acid , 
staining 2 min in uranyl acetate and 2 min in Reynold's 
lead, with water rinses between steps (Hoch, 1977). A 
third procedure involved post-section-staining with 
periodic acid-Schiff's reagent (PAS) fo llowing the 
procedure of Mart i no and Zamboni (1967). All sectioned 
material was viewed with a Hitachi H-300 TEM. 

Observations using 1 ight microscopy were made of 
material mounted in water or in dilute basic fuchsin. 
Photomicrographs of this material were taken with an 
American Optical Expostar differential interference con­
trast microscope (DIC) with an American Optical automatic 
shutter control, or with an American Optical brightfield 
microscope (BF). Kodak Technical Pan film 2415 was used. 
Photomacrographs were taken with an Orthophot camera or 
with a 411 X 511 camera. 

Necrosis/Needle length study. It was noted that 
symptoms of.!!· p1n1cola corm1on ly occur at the distal 
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portion and midsection of a lodgepole pine needle, while 
the base of the needle remains green. To determine the 
relationship between the location of the initial infect ion 
site on the needle and the amount of necrotic tissue (11111) 
on the needle, one hundred of the previous year's needles 
were collected at Laird and BMC on May 20, 1g34 and 
analyzed. 

The association of Hendersonia pinicola -
Lophodermella concolor. F1fty LPP needles w1th symptoms 
of)!. p1n1cold (Hp) and L. concolor (Lc) were obtained at 
BMC, Mont, an La ird on Junes;-T984, July 15, 1984, and 
August 4, 1984, respective l y. The epidermis on the abax i al 
and adax i al surfaces was severed and 1 if ted with a razor 
blade, and by using a stereomicroscope the occurrence of 
fruiti ng bodies of these two fungi was recorded. The 
needles were categorized as possessing: Hp only, Lc only, 
Lc and Hp, or neither fungus. 

RESULTS 

Fie ld observations. The disease caused by Hendersonia 
pinicola seems to spread from the lower portion of the 
crown upwards. In 20 -yr-old LPP trees, foliage may be 
sparse and discolored at the base of the crown, while 
foliage higher in the crown appears healthy. In younger 
trees ca. 10-yr-old, symptoms may occur on all of t he 
foliage, although the lower portion of t he crown is 
usually most heavily damaged. On distal portions of 
branches, diseased fo 1 i age takes on a tufted appearance, 
often said to resemble a lion's tail, and occurs when 
2-yr-old and 1-yr-old needles are pr ematurely cast. 
Necrosis begins at the distal end or midsection of the 
needle, rarely at the base . Often the base remains green 
when the fungus fruits more distally. In the necrotic 
zones b 1 ack bands form which extend into the 1 ea f 
mesophyll. On both the adaxial and abaxial sides of the 
needle, between the black bands, a grayish-brown zone 
appears. It is within this gray zone that pycnidia and 
conidia are produced. 

In late May at BMC black bands occurred occasionally 
i n the epidermis of 1-yr-old needles; however, they were 
most co11111only located in the mesophyll. Sma ll globoid 
pycnidia were present within the necrotic needle tissue 
between these bands. Even though pycnidial ostioles had 
not yet broken through t he epidermis, conidia were being 
produced. 
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By mid-June new needles were emerging from buds . 
Within the gray zones of previous yr needles, pycnidial 
ostioles began to break through the host epidermis (Fig. 
1). One month 1 ater, conspicuous tendrils (cirri) of 
conidia had ex uded onto the needl e s urfaces . The spores 
adhered to the needles, form ing soot-1 ike crusts. By this 
time many of the 1-yr-old needle s had fallen and the 
remaining needles were easily dislodged. By the end of 
July, the fully expanded new needles , which were adjacent 
to diseased needles of previous years, showed yellow, 
spherical spots with red centers that presumably were the 
first symptoms of the disease. Needles containing the 
yellow spots were plated on artifical media, but no fungal 
growth occurred from them. 

Inoculation studies. No instance of i nfect i on re­
sulting from artificial inoculations wa s observed. 

Cul tural studies. Hendersonia plnicola conidia begin 
to germ1nate w1th1n 24 hr after strea 1ng onto agar (Fig. 
10). Conidia similar to those produced by t he fungus in 
situ are formed within 10 da on OMA. Fungal colonies are 
initial ly hyaline to grayish, later becoming black with a 
dense, whitish mycelial bloom. Colonies never cover the 
Petri plate, but tend to become mound-1 ike owing to re­
peated overg rowing of underlying colonies (Fig . 2) . The 
hyphae are warty, septate and hyaline, becoming ol i vaceous 
to brown with age . In ol d cultures, hyaline, thi n-walled , 
globoid chlamydospores form. These highly guttulate 
chlamydospores (Fig. 9) may be terminal or intercalary. 
The ellipsoid to somewhat fusoid, smooth, yellow-brown , 
occasionally muriform conidia are typically 3- septate, but 

Figs. 1-11. Hendersoni a p~ n{4o la. 1. Pycni di a breaking 
through needle ep1derm1s, . 2. Culture, X 0. 5. 3. 
Sect ion through pycnidium embedded in paraffin showing 
scattered conidia, X 230. 4. Section t hrough pycnidium 
embedded in Spurr's resin showing scattered conidia, X 
150. 5. Young conidium attached to conidogenous ce ll 
with swollen base (arrow), X 875. 6. Conidiogenous cell 
bearing conidium and showing frills reminiscent of 
anne llations (arrow), X 1850. 7. Conidia, X 600. 8 . 
Conidium, X 1100. g. Two intercalary chlamydospores, X 
1,000. 10. Conidium that has germinated from innermost 
two ce lls, X 1,100. 11. Section of conidium, X 5,000. 

Figs. 1,2 by photomacrography. Figs. 3,4,7,8,10 hy 
brightfield microscopy. Figs. 5, 9 by differential 
interference microscopy . Fig. 6 by SEM. Fig. 11 by TEM. 
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can be 1-6 septate, (13 - }17 -21(-29) X (4.5-)5-7 .5(-9) "m 
(Figs. 7,8,11,21,22), and germinate within 24 hr on various 
media. At first only central conidial cells germinate 
(Fig. 10), but germ tubes eventually originate from all 
conidia l cells. 

HistoloVical studies. Stained and sectioned materi al 
of H. p1n1co1a w1th1n [PP needles shows that branching, 
septate;-r:ougfi-wa ll ed hyphae ramify inter- and i ntracell­
ularly throughout host mesophyll tissue. Hyphae do not 
appear to penetrate the endodermis. Black globoid to 
irregular-shaped pycnidia contai ning abundant conidia 
(Figs. 3 and 4) and possessing papillate ostioles form in 
the upper mesophyll near the hypodermis. Coni di ogenous 
cells, which commonly have a bulbous bases {Fig. 5), line 
the pycnidial walls. Pycnid ia examined by SEM s how that 
conidiogenous cells are sometimes branched and occasional­
ly show ornaments reminiscent of annellations near the 
api ces ( Fig . 6). 

Ultrastructural studies. A preliminary study of 
conid1al wall development was made. The newly-formed 
conidial wall is initially electron-transparent (Fig. 12 ), 
but a conspicuou s zone of small electron-dense globules 
soon develops within the innermost portion of the wall 
(Fig. 13). This zone of globules apparentl y migrates into 
the central portion of the wall, becoming more pronounced 
owing to the increasing size of globules and perhaps their 
numbers ( Figs . 14 - 16) . A homogeneous elec tron-transparent 

Figs. 12-19. Hendersonia /iniiolf. Sections of conidial 
wall by TEM. 12. Wallo new y- ormed conidium. Unstain­
ed after fixation, X 7 , 000. 13. Wall of newl y -fo rmed 
conidium . Zone of globules (arrow). Unstained after fix­
ation, X 12,000. 14. Wall of young conidium. Note zone 
of globules in electron-transparent wall. Post-section­
stained with BAP, X 20,000 . 15. Similar to Fig . 14, but 
not stai ned after fixation, X 20,000 . 16. Wa ll of 
developing conidium showing prevalence of globules within 
wall. Post-section-stained with BAP, X 20,000. 17 . Wall 
of matur ing conidium showing globules (b) near surface 
embedded in more electron-transparent materi a l (c) and 
underlain by comparatively electron-transparent inner wall 
(a). Post-section-stained with UA-RL, X 20 ,000. 18. 
Roughened outer layer of mature conidium (b) and unde rlying 
l ayer (a). Post-section-stained with UA-RL, X 13,000. 
19. Roughened outer layer of mature conidium. Post­
sect ion-stained with BAP, X 9,000. 
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wall layer develops beneath the globular zone (Figs. 17, 
20). The globular zone now comprises a part of the outer­
most region of the wall, the globules embedded in a matrix 
of electron-transparent material (Figs. 17,20,23). The 
surfa ce of the maturing conidium i s seen to be high ly ver­
rucose (Figs. 18,19,21 ,22). The verrucae are apparently 
t he surface contours of globules and, presumably, the 
collapsed and adhering remains of overlying electron­
transparent material. The globular layer also forms 
between indi vi dual cell s of the conidium and completely 
encapsulates them (Fig. 22). The outermost globular layer 
becomes brittle and can be separated and broken away 
cleanly from t he conidium by mecha ni ca l means and is 
fractured during germination by germ tubes. Removal of 
this l ayer exposes the more regular innermost wall layer 
(Fig. 24). Individual cells of a conidium can likewise be 
separated by coverslip pressure; separation occurs in the 
globular zone of the wall. 

Necrosis/Needle len~th. Concerning Laird samples , the 
mean percentage of lengt of necrotic tissue/total length 
of needles with the distal portion necrotic was 70.26, 
while the mean percentage for needles with the midsection 
of the needle necroti c was 53.26. Concerning BMC samples, 
the mean percentage for distally necrotic needle tissue 
was 76. 18, and the percentage for midsection necros is on 
needles was 58.45. Duncan' s multiple range test (P=0.05) 
showed there was no significant difference between site 
locations, but there was a significant difference when 
necrosis at the tip of the needle was compared with 

Figs . 20 - 24. Hendersonia pini co~a. Details of conidial 
wall. Fig. 20 . Cross-sect1on t rough maturing conidium 
showing inner wall layer (a), conspicuous middle zone of 
globules (b), and thin electron-transparent outermost zone 
(c). Post-section-stained with UA-RL, X 20,000. 21. 
Scanning electron micrograph showing conidial surface 
roughened by globular verrucae, X 4,000. 22 . Longitudinal 
section of maturing conidium showing electron-transparent 
inner wa 11 1 ayer, conspicuous zone of globules, and traces 
of the electron-transparent outermost zone. Post-section­
stained with UA-RL, X 8,000. 23 . Portion of wall showin~ 
globules (b) embedded in electron-transparent materi a l (c) 
and underly ing electron-transparent wall (a). Post­
section-stained with UA-RL, X 48,000. 24. Portion of 
conidium where globul ar l ayer (b) has been removed from 
inner layer (a). Post-section-stained with PAS, X 20,000. 
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necrosis at the midsection of the needle. When necrosis 
occurred at the tip of t he needle, there was more necrosis 
per total needle length than when necrosis occurred only 
at the midsection of the needle . 

Hendersonia inicola - Lo hodermella concolor as -
sociat1on. t M a e 1 , . ~occurred most 
'01'te'iil'nassociation with L. conc~LPP needles; it 
rare ly occu rred a 1 one. On -theotliei""hand, L. conco 1 or 
frequently occurred alone at BMC. Hendersonia E'n1cfla 
was never observed a 1 one on needles from Mont, ut o ten 
appeared in con_iu nction with L. concolor . At Lai r d and 
Laird-Strychnine, trends somewhat<!T1rei'ent f rom the other 
sites were noted. At Laird Hendersonia pinicolb was 
commonly found alone, and was also freq uent y o served 
with L. concolor . However, at the Laird-Strychnine site, 
there-appeared to be no assoc ia t i on between two fungi. 
Lophodermella concolor rarely was observed alone, whereas 
!!· p1n1cola was commonly found alone. There does not 
appear to be a consistent association between these two 
f ungi, at least at the locat ions studied. 

Table 1. Assessment of the Hendersonia pinichla -
Lophodermel la con color assoc1ation based on t e presence 
of fruct1f1catTOiiSOf"one or both fungi on needl es of 
Pi nus contorta 

Location/date 

BMC # 1: 6/8/84 
BMC # 4 : 6/8/84 
BMC # 1: 7 !15/84 
Mont # 5: 8/4/84 
Laird # 6: 6/8/84 
Laird-Strychnine 

# 8: 6/8/84 

Number of needles w1 th fruct1 f1 cat1 ons 
Hp Lc Lc & Hp ne 1ther 

0 
5 
2 
0 

23 

34 

30 
10 
20 
27 

3 

8 

DISCUSSION 

5 
35 
15 
23 
22 

15 
0 

13 
0 
2 

8 

As noted in t he i ntroduction Hendersonia p1nico~a has 
been assumed to be a secondary fu ngu s assoc1ate w1t 
pathogenic species of Lophodermella. The data from our 
collection s ites indicate that there is no consistent as­
sociation between!!· pinicola and b_. concolor (Tab l e 1). 
At the study sites there were severelYJ)T'lglited trees on 
which.,!!. pinicola occurred alone. In our opinion, Hender-
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sonia pinicola is a facultative saprophyte which can be a 
pr;iiiary pathogen of lodgepole pine. 

It was demonstrated that when necrosis caused by H. 
~Jc()]_a occurs at the distal end of the needle, a greater 
portlili>of the needle becomes necrotic than when necrosis 
occurs only at the midsection of the needle. Because the 
tip emerges from the bud first, it is exposed to the envi­
ronment for a longer period of time than the midsection or 
base of the needle, thus possibly explaining why symptoms 
are most common at the tips of needles. Also, it is 
possible that the tips are most susceptible to fungal 
attack and it is likewise possible that spore availability 
is greater at the time that the needles are first emerging 
from the bud. 

Results of greenhouse pathogenicity studies were dis­
appointing. In no case did disease symptoms appear. 
Unknown or poorly unders toad en vi ronmenta 1 or host factors 
may be necessary for infection of lodgepole pine foliage 
by H. pini'ltla. 

-In cu ure Hendersonia pinicola is slow-growing and 
grows upon itself, fonn1ng mOiiii(J:Til(e colonies. We also 
observed this type of growth in cultures of two other 
needle cast fungi, Dothistroma septospora {Dorog.) More let 
{= Dothistroma ]J_i_nl Aulbary) and Leptomelanconium pinicola 
{Berk. & Curt. )-.r:-S. Hunt [= Gloeocoryneum c1nereum 
{Dearn.) Weindlmayr]. The locailzed growth Of"tlieSe" fungi 
in foliage can apparently be predicted from their 1 imited 
and localized colonies on agar media. Investigators 
culturing foliage pathogens are frequently frustrated by 
the slow-growing localized colonies produced by many of 
these fungi. In our opinion, these fungi may lack the 
genetic capacity for a more "normal" {rapid and extensive) 
type of cultural growth. 

Pycnidia of H. pin~cola are seated in the upper 
mesophyll near the hypo erm1s of the needle. The papillate 
ostiole is the only portion of the pycnidium which reaches 
above the host epidermis {Fig. 1) . The sheltered position 
of the pycnidium might be of survival value during unfavor­
able environmental conditions such as cold winter tempera­
tures, intensive solar radiation, high sunmer temperatures, 
and desiccation. 

A preliminary study of the conidium wall indicates 
that it is composed of two distinct layers, the outermost 
of which develops from globules of material embedded in a 
more homogeneous matrix. It is also possible to interpret 
the wall as composed of 3 layers if the outermost electron­
transparent material is interpreted as distinct from the 
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matrix in which the globules are embedded. In any case, 
the outer layer is easily removed by exerting pressure on 
a coverslip. Individual conidial cells can be separated 
by pressure and the rupture occurs in the globular zone . 
It might thus be possible to consider the conidium as 
distoseptate. It is probable that the thick outer layer 
is advantageous to the fungus in bearing a substantial 
part of the pigment(s) that protects the conidium from 
ultraviolet damage while exposed on the needles surface. 
It is likewise probable that it reduces water loss from 
the conidium. It undoubtedly has properties that allow 
the conidium to adhere to pine foliage. The fact that the 
outer wa 11 1 ayer is easily ruptured by germ tubes and 
other mechanical means seems advantageous to the fungus in 
that the con i dium can have the advantages of a heavy wall 
without requiring preformed germination sites such as 
pores or slits. 

At the study locations, LPP is abundant but not con­
sidered an economically important species. In othP.r areas 
where forest fires often occur the species is important 
because of its serotinous cones which contribute toward 
rapid reforestation . In some areas in the Pacific North­
west LPP reaches merchantable size. Hendersonia binicola 
s 1 ows growth of LPP by k i 11 i ng new need] es, there y 
reducing photosynthetic activity necessary for adequate 
diameter and height growth. Thus, after several years H. 
~causes a decline in growth and vigor. EventuaTly, 
small frees are killed . 
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Jsthmolongispora genicuJata sp.nov., a leaf litter 
inhabiting hyphomycete with subhyaline, bicellular, 
constricted, bent conidia is described and illustrated. 

lsthmolongispora was establ ished by Matsushima(l971) for 
two hyphomycetes, J.intermedia Matsushima and I.minima 
Matsushima found on decaying leaves from t he Solomon Islands 
and Papua-New Guinea. Seven addi t ional species have been 
described since then (Ma tsushima, 1975, 1987, de Hoog & 
Hennebert, 1983, & Arambarr i et at. 1987). The genus is 
charac terised by having short, simple to poor ly formed 
denticulate, sympodially proliferat ing conidiophores arising from 
the vege tative hyphae. Conidia a r ise from denticles in succession 
and are narrowly clavate to fil iform, bicellular to multicellular; 
the cells making up the conidia are connected by very narrow 
isthmi. A recent collection of submerged decaying leaves 
incubated in moist chambers yielded a hyphomycete which f its 
well into this genus but does not agree with any of the described 
species and is described below as a new species. 

Isthmolongispora geniculata sp.nov. (Figs I - 2) 

Coloniae in fo liis putridis expansae, a lbidae vel griseolae. 
Mycelium plerumque superficiale, ex hyphis laevibus, subhyalin is 
vel pallide fuscis, ramosis, septat is, 1.5 - 2.0 IJm latis 
compositum. Cellulae conidiogenae sparsae, e hyphis la teraliter vel 
terminaliter in ramis integratae oriundae, saepe modice inf latae; 
denticuli conidiogeni cyJindrici in cellulis conidiogenis terminal i 
aggregati. Conidia subhyalina, pallide brunneo-grisea in massa, 
laevia vel minute verruculosa, bicellular ia, in medio flexa et 
profunde constricta per isthmum brevem connexa, 30 - 47 1Jm 
tonga x 2 - 3 IJm crassa. 

Ex foliis angiospermis putrescentibus in flumine immersi , 
Pasuh Forest Reserve, Negr i Sembilan, 18 Nov. 1986, A. Nawawi, 
IMI 319609 holotypus. 
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Colonies on the leaves extensive, whitish to greyish, powdery 
upon sporulation. Mycelium mostly superficial , often c reeping up 
debris and setae of other fungi present, composed of smooth, 
subhyaline to pale fuscous, branched, septate 1.5 - 2.0 ~m wide 
hyphae. Conidiogenous cells scattered, arising from 
undifferentiated hyphae or in tegrated on short lateral branches, 
wedge-shaped to ampull iform, sometimes slightly swollen; 
conidium-bearing denticles short, thread-like, 1 - 5 grouped in the 
apical regions. Conidia light brownish grey in mass, subhyaline, 
smooth to minutely verruculose, bicellular, bent at an angle of 
130° - 160° at the markedly constr icted median septum; the two 
cells connected by a very narrow isthmus. The basal cell is 
na rrowly clavate with a rounded apex, 15 - 22 ~m long x 2 - J ~m 
wide. The dista l cell is simi la rl y shaped but readily distinguished 
from the basa l cell by the presence of a small protuberance at the 
base, somewhat resem bling a hockey stick. The total length of the 
mature conidia ranges from JO - 47 ~m, and the distal cell usually 
exceeds the basal cell by I - J ~m. 

Other specimen examined: On submerged decaying leaves 
incubated in moist chambers, Mimaland, Selangor, 18 Apr. 1987, 
A. Nawawi. 

During conidial development, each conidium starts as a 
minute, round, hya line bud growing out from the tip of a denticle. 
This bud lengthens to become rod-shaped and finally nar rowly 
clavate with a rounded apex. When it reaches 12 - 15 ~m long a 
sim ila r bud grows out from its apex and lengthens to become 
tr iangular and finally narrowly clavate. It is connected to the 
basal cell by a very short, narrow isthmus. The apex of the first 
cell remains rounded while the base of the second cell develops a 
notch at one side and as a result it does not grow straight up but 
bends slightly to one side. The conid iogenous cell proliferates 
sympodially and up to 5 con idia have been observed grow ing from 
one. Conidia secede by a break in the denticle very close to the 
base, leaving a short, thread-like s tump on the conidiogenous cells. 
The remains o f the denticles are not visible in detached conidia. 

Conidia germinate readily on agar media by producing 
germ- tubes from the tips of the cells. On CMA the colony is 
compact, appressed, in itially c reamish, but later turning light 
chocolate brown with sparse, grey aerial mycelium; reverse brown. 
It is of moderate growth, reaching a diam. of Jl mm in 48 days at 

Fig.l. lsthmolongispora geniculata. (A) Stages in con idia l 
formation arranged in a developmental series from leaves; (B) 
Conidia. 
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B 

c 
F ig.2. Jsthmolongispora geniculata.. (A - B) The fungus creeping 
up and spor ulat ing on se tae of Wiesneriomyces laurinus; (C) 
Typica l conidia . 
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25 - 28°C. Sporulation is abundant, occurr ing close to the agar 
surface or on aerial mycelium . On agar, the conidia tend to be 
shorter, sparsely punctate and the majority with a slight bend at 
the septum. 

The morphology of the conidiogenous cells and the conidia 
are the main character istics which suggest the inclusion of this 
fungus in the genus tsthmolongispora. The distinctly bent conidia 
of I.geniculata a re at present unique in the genus and at once 
dist inguish this species from all others. It appears to be most 
closely related to Lminima which also produces bicellular conidia 
whose cells are connected by narrow isthmi. However, conidia of 
J.minima are straight, fusiform and shorter (16 - 30 IJm x 2.5- 3 
JJm) and the basal ce ll is indistinguishable from the distal cell. 

We thank Dr. B.C. Sutton of C .A.B. International Mycological 
Institute for reviewing the manuscr ipt and for helpful comments. 
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ABSTRACT 

A l/loxa mia anamorph is report.ed for Disporclla di scedens (Karsten) Carpen­
ter. The anamorph was found on host tissue in association with the teleomorph , 
on the sides of t he apothecia , and was produced in culture from s ingle ascospores. 

INTRODU CTION 

T here have been four reports of anamorphs associated with the genus Bis­
port lla Saccardo (= Calycella Quelet ), a member of the Helotiales. Dcr thet (1964) 
reported a Blozamia anamorph in cul ture from single ascospore isolations of Caly­
ct lla sulphurina (QuCiet ) Doudier (= Bisportlla stdphurina (QuClet) Carpente r). 
Carpente r ( 1975) reported the anamorph of Bisporella di.scedens (Ka rs ten) Ca r· 
penter as Cys todendron sp., although he was unce rta in o f the genus to wh ich t he 
anamorph should be assigned and considered tha t affin ities with Ch alara were 
possible. Ca rpenter (1981) reporled a Cys lodendro n anamorph for B i$pore fla 
polygorli (Vcleno\'Sky) Carpenter. Carpenter (1!)75, 1981) found t he anamorphs 
developing on t he rcceptadc of the teleomorph apot hec ia, and the links were 
not proven experimentally. T he ana mo rph of Bispore lla rcs irlico la ( Uar nnyay 
& Fun k) Seifert & Carpenter was placed in the ge nus Eustilbu m Rabcnhorst by 
Scifcrl & Carpenter (1 987) . This anamorph· tcleomorph link was proven by single 
ascos pore isolations by Daranyay & Funk ( 1969). Bisporella pallesce ns (Persoon : 
Fries) Ca rpenter & Korf is usually found growing in association wi t h the conid ia l 
fu ngus Bisporu m onilio idts Corda, bu t this probably represents a mycoparasitic 
ra ther than au anamorph· leleomorph relationship (Korf & Carp enter 1974) . 

T his paper reports t he anamorph of Bisporella discedt ns from New Zealand , 
both from t he host and from culture following single ascos pore isolat ions. Single 
ascospore isolations were also made from B. citrina (Datsch : Fries) Korf & 
Carpenter, another spec ies of Bisporella commonly found in New Zealand, but 
no o.namorph was found. 
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RESULTS 

Bispore lla discede n ~ was reported from New Zealand by Dennis ( 196 1) (as 
Cafyctlfa discedens (Karsten) Dennis) , and is common on bark, old py renomycete 
fruiting bodies, and palm fronds, mainly in the nor th and wes t. of the North 
Island . T he New Zeala nd collect ions are typical of B. discedens as re-described 
by Carpenter (1975). 

Single ascosporcs were isolated from two collections (POD 45590, 45599) , and 
colonies derived from these were grown on Difco cornmeal dext rose agar (CMD) 
for 21 days a t 18"C under near-ul traviolet and cool-white fluorescent light. , wit.h 
a cycle of 12 hour light/ 12 hour dark. Ascospores germinated wi thi n 24 hours 
and cul tu res on CMD were 15-20 mm diam. after 21 days . Aerial mycelium 
was lac king, agar was not discoloured, the colony surface was white except for 
t he black, fl at, up to 0.5 mm diam. sporodochia which developed in a ri ng near 
the cent re of the colony. T he sporodochia became grey ish in colour following 
the production of conidia. The sporodochia comprised a 30-50 JJ ffi wide base of 
pscudoparenchymatous t issue on which a tightly packed palisade of pa le brown , 
cy lindrical, 50-80 x 2-2.5 JJm conidiogenous ce lls was held . T he conid iogenous 
cells were septat.c in the lower half, and at the apex were tube-like and contained 
several conidia. T he conidia were hyaline, nonsept.ate, rectangular in outline , 
2.5-4.5 x 1.5-2 JJ ill , held in readil y disart iculat ing chains. No apothecia formed. 

In severa1 herba rium collections (POD 19385, 19387, 19390, 19048, 25678, 
29816, 45592) sporodochia were found on the host in association with the Bis­
porella apothecia (Fig 1). These sporodochia were init ially black, discoid , more 
or less circular, 0.3- 1.0 nun diam. Following the production of conid ia the upper 

Fig 1 Macroscopic appearance of Bisportlla discedens and JJioxamia anamorph , 
sporodoch ia of anarnorph ind icated by arrows (PDD 29816). 
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Figs 2·4 Bloramia anamorph of ilisport lla disctdt ns. Fig 2 Vertical section 
of sporodochia on host. tissue (POD 298 16); Fig 3 Detail of conidiogenous cells 
and conidia from sporodochia on host tissue (POD 29816); Fig 4 Anamorph 
conid iogcnous cells and conidia on outs ide of gelat inous excipulum of teleomorph 
apothceium (POD 19385) 
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su rface of the sporodochia became silver·grey in colour . The sporodoc.hi a were 
erumpent from the host tissue, in vertical section were up to 70 m deep, with t he 
basal part , on which the conidiogcnous cells arc held , compris ing hyaJine, thin 
walled, pseudoparenehymatous cells (Fig 2). The conidiogenous cells were pale 
brown, thin walled, cylindric, 2~28 x 2-2.2 pm, forming a densely· packed palisade 
(Fig 3). The apex of the conidiogcnous cells were tube·like and contai ned 3-5 
conidia. The conidia were hyaline, non-septate, rectangular to more or less square 
in outline, 1.8-2 x 2- 2.5 #Jm, released singly or held in read ily d isarticulating 
chains. 

In the collections listed previously, as well as POD 19381 , 19383, 19389, and 
46157, conidiogenous cells and conidia were found attached to the oute r excipu lar 
layer of the tclcomorph apothecia (Fig 4) . The apex of the conidiogenous cells 
and the conidia were similar to those described above from sporodochia, but the 
conidiogenous cells were shorter (16-19 pm) and slightly swollen ncar their bases. 
In some collections there were chains of up to 15 conid ia. The conidiogcnous cells 
were in loose groups of up to about 20, and a t their base was a narrow layer of 
th in-walled, angular cells. 

The second species, Bi$porella citrirHJ , Ls found in New Zealand in the South 
Island a nd lower half of the North Island , mostly on decorticated wood of various 
hosts and on bark of Noth ofagu~ spp. Cultures were grown from single ascosporcs 
isolated from several collections, includ ing POD 43162, 45873, 49449, and 19199. 
The cultu res were s il'ni lar in growth rate and appearance to those described for 
B. disctdens but sporodochia did not develop, and they remained sterile. No 
ana.morph was seen in association with the apothecia . 

DISCUSSION 

I have followed Dennis ( 196 1) in referri ng the New Zealand collections to 
Disportlla drscedens. Uowe,·er , it is uncertai n whether B. discedens can be d is­
t inguished from B . .fulphurina (Dumont 1981). If the two names arc found to 
represent the same species then B. sulphurina would have nomenclatural priorty. 

The anamorph desc ribed above for B. dUctdtn.f is Chalara-like in the struc­
ture of its conidiogenous cells and conidia . llecause the conid iogenous cells may 
develop in sporodochia the anamorph should be assigned to the closely related 
genus Bloxamia Berkeley & Broome (Nag Raj & Kendrick 1975). The anamorph 
closely resembles Dloxamia trrmcata Berkeley k Broome, the type species of 
tlte genus (Pirozynski & Morgan-J ones 1968, 1ag Raj k Kend rick 1975). The 
morphology of the 8 l$pore lla drs cedens anamorph in culture agrees with t he de­
scri ption and illustrations of Berthet (1964) for the anamorph of B. sufpllurina. 
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T he way in which the conidiogc nous cells of the anamorph of Btsporella disce­
dt.ns arc arranged \'aries according to substrate. On host tissue and in cu lture 
discoid sporodochia form, while on the apothccia loose aggregations of small num­
bers of conidiogc nous cells arc found. Carpenter (1975) referred the anamorp h 
found on apothccia to the genus Cystodendron. The arrangement of the conidio­
gcnous cells is similar to that. illustrated for Cystodendron (Ellis 1971, Carmichael 
ct. al. 1980) , howC\'Cr the structu re of the conidiogenous cells and conidia indicates 
a relationsh ip with Chalara rather t han with Cys todtndron. This relationship is 
supported by the s t ructure of the anamorph in cu lture and from host. tissue . 

The Eustilb um anamorph described by Daranyay & F'unk (1969) (as S tilbella) 
and Se ifert. & Carpenter (1987) for JJispordla rtsinicola is morphologically very 
different. from t.he Cha/am- like ana.morphs of B. discedens and 8 . sulphurina. This 
may simply reflect. t.he unusual substrate of con ifer resin on which B. rcsinicola 
develops, or may ind icate that. Bisporella as cu rrently dclimit.cd is hct.crogcncous. 

SPECIMENS EXAMINED 

New Zealand: AUC KLAND, Wait.akcre Ra. , Kauri Knoll Tr., on Rhopalostylis 
.sapida, col i. J ohnston, 29 Apr 1987 (POD 45590); Hunua Ra. , on Hedycarya 
arborea, coli. Dingley, 28 Mar 1954 (POD 19390); ML. Albert. , on Lcptospennrml 
.scoparium, coli . McKenzie, Sep 1948 (POD 19385) ; T iLirangi, on Dysorylon 
spectabilis, coli . Dingley, 6 Jun 19•19 (POD 19383); Tit irangi , on Coprosma 
robusta, coli. Dingley, 20 Jun 1950 (POD 19389). COROMANDEL, Thames, on 
Much lenbachia austra lis, coli . Dingley, 10 Jun 1950 (POD 190<18). GTSDORNE, 
Urewcra Nat.. Park, Dlack Beech 1'r., on decort. wood, col\. Samuels et al. , 22 
~'lay 1981 {POD 49449); Urewera Nat. Park , Ngamoko Tr ., on decort . wood, 
coil. Samuels et. al., 21 ~·l ay 198 1 (POD 49499). \VANGAN UI, vic. Kai l wi, 
Uushy Park Res., on Ripogonum scandens, coil. Johnston, 15 ~by 1987 (POD 
45599); vic . Kai Twi , Bushy Park Res ., on Rhopalostylis sapida, coli . J ohnston, 
16 May 1987 (POD •15592) ; vic. Wanganui , on Beilschmiedia ta wa , coi l. Dingley, 
6 Mar 1946 (POD 19381); vic. Ka.i lwi , Bushy Park Res., coli . Johnston, 16 
May 1987 (POD 46157) . WEL LI NGTO , Kanda.llah Reserve, on Brachyglottis 
repanda , coli. Dingley, Dec 1948 (POD 193 7); HuLL, Days Bay, on? llypoz:ylon 
sp., coiL Dingley, 22 Feb 1972 (POD 29816). NELSON, Waimea, on Nothofagus 
sp., coli . Dingley, 2 Mar 1967 (POD '25678); ~·f L. Arthur , on dccort.. wood , coli. 
Samuels et al. , 18 May 1983 (POD 45873). BULLER, vic. Murchison, along 
road toward Marui a Sadd le, on Nothofagus sp. , coli. Samuels et al. , 11 May 1982 
(I' DO 43162). 
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Rust fungi ( Uredinalcs ) o n Poaceae, mai nly from Africa 

ABSTRACT 

By 
Halvor B . Gjorrum 

Norwegian Plant Protection Ins titute 
N-14 32 As-NLH, Norway 

Fiftythree rust t axa on hosts belonging to Poaceae 
are reported. Fifteen species a re described as new , viz . 
Puccin ia apochitonis on ton burtii, ~ trachypogoni-
cola on Trach cheva , .t:_ trichopteryg icola and 
~tricho ila on icho ter x frutic ulosa , P. 
tr"iraphidis ra his Uredo elymandrae On 
Elymandra androph la, Y..:. eragrostidiphila on Eragrostis 
kiwuensis, !!...:._ eragr ostidis-caeensis on Eragrostis ~ 
sis , !:!..:.. leersiae on I~cersia hexandra, u . trichopterygis­
dregeanae on Trichoeteryx dregeana, Uromyces c haetobromi 
on Chaetobromus schraderi , U. cliqnyioides on Monocymbium 
ceresiforme, U. eraqrostid i cola on Eraqrostis ~. U. 
habrochloae on Habrochloa bul l ockii , and U. pe ntaschisti ­
dis on Pentaschistis aizoides , all from Africa. Species 
iieW to Africa are !:.:,. chrysopoqi on Heteroeoqon contortus , 
f.:. faceta on Olyra latifolia , ~ leptu ri on Lepturus 
radicans , ~ sessilis on ~ arundinacea, Uromyces 
obesus on Heteropoqon contortus and U. turcomanicum on 
Hordeum bulbosum and !!.:. marinum ssp. qussoneanum. New 
hosts are recorded. 
Keywords: Uredinales , Rusts, Poaceae. 

Most of the mate r ial presented in this paper belongs 
to the Herbarium of t he Royal Botanic Gardens Kew (Herb . 
K). A few specimens be long to the Botanical Museum in 
Copenhagen (Herb. C) and to the Norwegian Plant Protection 
Institute (NPPI ) . The rust names and species concept 
follow that used by Cummins (1971) in his monograph. For 
synonyms of the rusts see the same publication. 

I t ha nk Prof. Dr. R. L. Gilbertson , University of 
Arizona, Tucson , AZ , for providing me with accomodation 
and the facilities necessary for working during a t hree 
weeks stay i n the Mycolog i ca l Herbarium in January 1987. 
My sincere tha nk s go also to Dr. G. B. Cumm ins at the same 
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He r bari um for verifications and va luable discussions in 
connection with the rust species treated below, and I want 
to thank h im and Prof. D.ll. He nderson, Royal Bot anic 
Garden, Edinburgh, for critically reading the manus . Dr. 
R. H. G. Dennis, Royal Botanic Ga r de ns, Ke\·1 1 has kindly 
checked the spelling of t he nanes of l ocalities and 
collectors. Dr. G . Durrieu, Universite Sabatier , Toulouse 
Cedex , France, kindly l ent r.te the t ype specir.ten of 
Uromyces obesus. F ina lly I thank the Director of the 
Herbarium of t he Royal Botan i c Gardens in Ke\-: for allo\-ling 
me to exar.tine this valuabl e material. 

PHAKOPSORA INCOf.lPLETJt.. ISyd. ) Cumm. in ~ycologia 42 : 786 
119 50 ) . 
On Androposon distachyos L . 
Ethiopia. w of Harar, 2500-3000 m, 29.09. 1 96 1 , \'1. Burger 
(101 4 ), II ; Addis Abc:ba , 2800 n , 29.11. 1 935 , P..F. iolooney 
15026), II. 
On Andropogon ~ Nees 
Nalawi . Zomba, 28.04 . 1950, P.O. ~liehe ( N/498 ), II. 
On 'i'hemeda tria ndra Forssk. 
Zimbabwe . Bikita distr., 1000 m, 10.05. 1969 , H.t·i. Bi egel 
13096), II. 

h d istachyos is a ne\">' host for this rust which 
occurs on severa l genera in J'l.frica and As ia. 

PHA:<OPSORA LOUDSTIAE Cumm . in Bull. Torrey Bot. Club 83: 
223, 1956. 
On Loudetia kagerensis ( K. Schum. ) llu tch. 
Uganda. En t ebbe road , mile 1 3 , 03.1930, e.G . Hansford 
( 11 30 ), II. 

This specimen was p ublished by \-la kefield & Hansford 
( 1949 ) as Puccinia l o udetiae Wakef. & Hansf . HO\-Iever, the 
curved , dorsally ~ paraphyses , the pale wall of 
the urediniospores a nd obscure pores indicate it should be 
placed within the genus PhakoPsora. 

PHYSOPELLP. AFRICANA (Cumm.) Cumtn. & Ramachar in i1ycolog i a 
50: 742 11 958). 
On Brachiaria decu r:~bens Stapf 
Kenya . Kita l e , 04 . 09 .1956, A. Bogdan ( 4254) , II+ III. 

This r ust species is known on l y from Kenya and 
Uganda , occurrin g on Brach iaria spp . 

PUCCI Nil\ AGROPYR I-CILIAR IS Tai & Wei in Sinensia <1 : 110 , 
1933. 
On Ag r opyron sernicostatum Nees 
China. Shantun9 , Tsin9t ao, 07.06. 1930, C.Y . Chiao ( 2414 ), 
II + III. 

The host i s ne'lt to this rust in China, but it has 
been reported from Japan . 

PUCCINIA ANDROPOGONICOLJ\ t-:ar. & Pat. in Bull. !-ius. Hist. 
Nat. Paris 1909: 199 (19091. 
On Cymboooqon caesius (Hook. & Ar~ . l Stapf 



353 

Sudan. Kelling , Jebel ll!arra, 1900 m, 17.04.1964, G. E. 
Wickens (1472) , II+ III. 
On Cymbopogon commutatus (Steud.) Sta pf 
Ethiopia. Eritrea , tlerriam, below Hei tlapales , 31.04.1894 , 
G. Schweinfurth ( 45 ) , III; Tigre, Ade neato, 10 .1 2 . 1909, 
Chiovenda ( 1243 ), III. 
Sudan. Darfur Prov., 
65 km from Kebkabiya, 
(7 39 ), III ; Darfur, 
Sirmi i n Jebel Marra , 
III. 

E of Kebkabiya-7.ali ngei road , about 
1000- 11 00 m, 01.0 1.1 934, J.E. Dandy 
09.1921, H. Lynes ( 528 ), III; Jebel 

01. 10 . 1964 , G.E . tlickens ( 2763), 

On CymboPQgon qiganteus Chiov. 
Uganda. Ht El gon , Simii valley to Siroke valley , 1250 m, 
12.12.1927, J.D. Snowden (1246 ) , II. 
Central African Republic. E Chari, Snoussi Co., oar 
Danda , NdClC , 1902-04, A. Cheval ier ( 6632), II+ Ill . 
On Cymbooogon marti nii ( Roxb. ) \'fats . 
Zimbabwe. Umoukweo, 04.10.1953 , R. Po l lett, II. 

f.:. andropogonicola is wi despread in Africa, occurring 
on many host genera. C . connuta tus and C. martini! are new 
hosts fo r this rust , While ~ giga nteuSh~reported 
from Ghana. Y'adav ( 1963 ) mentioned a r ust as E_. sp . on ~ 
caesius from India , indicating it might be f.:. andropogoni­
cola. If so it is the only r ecord outside P..frica. 

PUCCINI/\ 1\NDROPOGO:iiS-HIRTI Beltran in Hem . R. Soc. Espan. 
Hist. Nat. SO: 252 (192 1 ) . 
On Andropooon chinensis (Nees) Ner r . ( syn. !l.:_ sch inzii 
Hack. 1 
S. Afrika. Tra nsvaal , Pr etoria dis t r., Wondcrboom reserve , 
05.04.1945 , J.E. Repton (2070 ), II+ III. 

A. c h i nensis is a new host for thi~ rust not pre­
viouslY reported outside the f.1edite r ranear. area (Corsica, 
Tunis a nd Turkey ) on Hyparrhenia hirta (L. ) Stapf (syn. ~ 
hirt.i L. ). The teliospores are not or very little 
t'lli'ClCened at the apex and the pedicels relative ly thick­
walled, not collapsing and mostly short, but occasionally 
~aeasuring up to 55 ,um. The related E..:_ eritraeensis Paz. 
has teliospores dis tinctly thickened at the apex and 
longer, usua l ly collapsing pcd iccls. 

PUCCINIA APOCHITONIS sp.nov. ( Fig. 1) 
Aecidia et uredinia ignota . Telia ar:lphigena , expo­

sita , pu l vi nata, fusca . Teliosporae 27 - 35 x 20-23 pm , late 
ellipsoideae , rare diorchidioideae, parietc laterali 2.5-3 
.urn crasso , ad a pi cern usque 5. 5 )Jrn incrassato, cinnamomeo, 
laevi, pedicello prope sporam pallide brunneo , aliter 
hyaline, collabente, usq ue 85 }Jm longo. 
Holotype: H.J. van Rensburg 495 ( !< ), 26.06.1951 , Tanzania , 
Southern Highlands, Chimala o n Apochi ton burtii C. E. 
Hubbard. 

No r us t has previously been reported for ll.pochiton . 

PUCCINIA ARTHRAXONIS H. & P. Sydow & Butl . in Annl s mycol. 
5: 499 (, 907). 
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Fig. 1 . Pucci nia apochitonis sp .nov . 
Teliospores from t ype . 

On J\rthraxon prionodes (Steud .) Dandy ( syn. ~ serrulatus 
Hochst.) 
Ethiopia. Er itrea , Haichello Kokob , N of Acrour , 1600 m, 
19.03 . 1892, G. Schweinfurth & D. Riva 11 091), II. 

This rust is previously r eported fror.'l Eri trea on the 
same host (C ummins 1953), but not from other places in 
Africa. In Asia it is known from Pakistan to China and 
Taiwan. 

PUCCIN I A ARTHRAXONIS-CILIARIS Cumm. in Uredineana 4: 16 
( 1953). 
On Arthraxon antisiralensis A. Car.~us 
Nadagascar. Betafo, 05.1962, J. Besser ( 223), II. 
On J\rthraxon hispidus (Thunb. ) nakina ( syn. ~ mauritianus 
Stapf ex C. E. Hubbard) 
Mauritius. i•iount Pouce , 30.04.1976 , M.J.E. Coode ( 5110 ), 
II. 
On Arthraxon micans ( Nees ) Hochst. {sy n. !l.:_ guartinianus 
( A. Rich. ) Na~ 
Ethiopia. Kaffa , Bonga , 1750 m, 1 3.01.1973, I. Frii s et 
al. (2262), II. 
Uganda. Toro , Bwar.tba Pass, 1800 m, 16 . 11.1935, A.S. Thor.tas 
( 1424), II. 
~ialawi. Between Kondowe and Karonga, 1896, A. Whyte, II t 

III; Misuku , 28.06.1951, G. Jackson (563), II. 
Burundi. Bururi Prov. , 06.1977, H. Reekmans (6300), II. 
Zaire . Albert National Park , 08.1937 , Louis {4 815), II; 
Lumumbashi, Kakanga , 29.04.1963 , s. Lisowski ( 645) , II; 
between Kahungo and Thsibinda, 1 928 , Scaetta { 1 215), II. 
Cameroon. Oschang near Bambouto, 10. 11.1 965, A. Heurillon 
(7 1), II ; 10 miles from Ndop on Bar.~enda road , 20.12.1932, 
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A.H. Borghey {10479), II. 
In Africa P. arthraxonis-ciliaris is previously re­

ported from Et hiOpia , Uganda, and Mauritius. In Asia it is 
known from I ndia and Nepal to Chi na , Japan and the Far 
East of S i beria, and it is a l so reported from Nevr Guinea. 
h antisiralensis is a new host for this rust spec i es . 

PUCCINIA BRACHYPODII Otth var. POAE-NEl>10RALIS (Otth ) Cumm . 
& H. C. Greene in 1-lyeologia 58: 705 , 1966. 
On Festuea griffithiana ( St.-Yves ) Krivot. 
Afqhanistan. Baqhlan Prov. , Salang Pass , Khinjan Tal , 2500 
m, 27 . 06.1965 , D. Podleeh (1 1563 ) , II , (det. R.\·I.G. 
Dennis I . 

This host seems to be new to this rust. It is pre­
viously repor ted from Afqhanistan on Alopeeurus sp . and 
Poa sp. 

PUCCINIA CACAO McAlp. in Rusts of Australia p . 1 17 ( 1 906 ) . 
On Hcmarth ria altissima ( Poir.) Stapf & C.E. Hubbar d ( syn . 
H. fasciculata ( Lam . ) i<unthl 
MOzambique. Sul do Save, 1-laputo, 13.04.1946 , H. lo1yrc & A. 
Balsanhas (577) , II ; Niassa distr. , 18.03 . 1964, A.R. 
Torres & J. Palva ( 10065), II. 
Tanzania. Rusuende, 09.02 . 1966, B.D . Nicholson ( 89), II. 
Zambia. Luzaka Prov. , 1130 m, 04 . 01.1973, J. Kornas 
(2939), II . 
Malawi. Karonga, 26.06 . 1951 , J. Jackson (549), II. 
Zimbab~.,oc, Sha ngani dist r ., Gu rar:~pa forest rese r ve, 
01. 1956, B . Goldsmith ( 13 ), II. 

H. al t issima has previously been reported as a host 
for P-:- cacao i n the Canary I slands and Argentina. Another 
Afri'Can hOSt is Rottboe llia coch i nchincnsis ( Lour .) W.O. 
Clayton ( syn. R. exaltata L.f . ). The rust is a l so known 
from Pakistan , China , Japan, Taiwan and Australia . Its 
aecidial s t age ( Aecidium manilense J'l.rth.~ Cumm. I occurs on 
Hygrophi la spp . ( Acanthaceae) and is reported from India , 
Bangladesh and the Philippines. Ang us ( 1966) reported i t 
from Zambia on an unidentified host , probably bel ong ing to 
Lamiaceae. 

PUCCINIA CP.ASEANA Arth . & Fromme in Torreya 1 5 : 264 
( 1915). 
On Ant hephora cristata (Doe l l ) Hack. ex De I'Jild. & Our. 
Togo. Cacaveli , 06.09.1976 , H. Er n ct al. (294 ) , II • III. 
On Anthephora pubescens Nees 
Botswana. 228 miles NW of Holopolole, 19.06.1955 , Story 
( 4935), II f • III ) . 
On Anthephora schinzii Hack. 
Namibia. Grootfontain distr. , 11.9 miles SE of Namutoni, 
28.03.1955, B. de \'linte r ( 2958 ), II • III. 
On An t hephora truncata Robyns 
Zaire. Kata nga , 19.03.1971, 1·1 . Lukucsa ( 10 1 7 ) , III. 

~ chasea na has p r eviously been reported twice from 
Africa, viz . on A. t r uncata from Tanzania (Gj2rum 1983 ) 
and on!!.:.. ampullaC'ea from Nigeria ( Eboh 1985 1 . Elsewhere 
it is reported scattered from t he Caribbean to Guatemala 
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and Colol!lbia. Except for f:....:_ truncata the hosts mentioned 
above are new to this rust species. 

PUCCINI /\ CHLORIDIS Speg. in Rev. Argent. Hist. rlat. Buenos 
Ai r es 1: 172 ( 1891). 
On Chloris qayana Kunth 
Tanzania . On the Dodor:~a road, 42 miles from Iringa, 1500 
m, 25.07. 1933, P.J. Greenway (33 87 ) , ( II+ ) III. 
Nigeria. N Kalkala, S\'i of Lake Chad, 1933 , F. Goldinc; 
( 76 ), (II+) III. 
On Chloris pycnothrix: Swartz 
Nigeria . Tiba plateau , 1\dama\'la , 10.12.1965 , K. Peters & P. 
Tuley (70), III+) III. 

~~z;~~~~~:.vi~~:;as~~~~t~iver, 05.1861 , C.S. Heller , III. 
This rust has p r evious ly been reported from Tanzania 

and Kenya on the two first mentioned hosts, respectively. 
f..:_ virgata is a new host for this rust in Africa, but it 
has been reported as such from the Domi nican Republic and 
;.texico . In U.S. A. the aecial s t age (Aecidium brandaqei 
Peck) occurs on Ascleoias spp . ( Asclepiadaceae ) and r e­
la ted genera. 

PUCCINI I\ CHRYSOPOGI Barel. in Asiatic Soc. Bengal J. 58: 
247, 1889. 
On Heteropoqon contortus ( L.) Roem. & Schult. 
Uganda. Karamoja , !U le 6 on !loroto-Kitale road, 
05 . 10. 1952, Verdcourt ( 762 ), II+ III . 

~ contortus represents a ne.,., host genus for this 
rust, previously reported only from Pakistan , India and 
Bu r ma. Other host genera are Andropoqon, Chryso!)()qon , and 
Themeda . The aecial stage occurs on hosts belongi ng to 
Asclepiadaceae and Ol eaceae . 

PUCCINIA CORONATi\ Corda i n Icon. Fung . 1: 6 ( 1837), var. 
CORONi\TA . 
On Agropyron cristatum (L.) Gaertn. ssp . pectinatum 
(Bieb.) Tzvelev ( syn . !h._ pectiniforme Roem . & Schult.) 
Iran. \'1 side of Lake Rezaiyeh, 15 . 06 .1 963 , C·l. Jacobs 
(6912), II. 
On Agrostis l achnantha Nees 
Ethiopia. Asella, 2300 m, 01 . 1 1 . 1 965, l'i. de ~Hlde { 9005 ) , 
II ( +III) . 
On Avena fatua L . 
Kenya. Five mi l es N of Eldoret , 2100 m, A. Bogdan , II. 
On Helictotricho n elongatum (A. Rich.) C . E. Hubbard 
Sudan. Gilo, Imatong mts, 1850, 08 . 11 . 1980, I. Friis & K. 
Vollesen ( 4), II. 
Tanzania . Ufipa distr. , 1-la longe plateau, 1800 m, 
13 . 03 . 1959, 1>1. McCallum Nebster ( 92), II ; s . r-t bulu distr., 
2450 r.1 , 02.08. 1946 , P.J. Greenway 17672), II. 
Malawi. Kasaramba , Ny ika plateau , 14.04 .1 951, G. Jackson 
( 508) , II. 
Cameroon . Bafut-Ngembe forest reserve, Bamenda division, 
2150 m, 27.03.1958, F . N. llepper ( 2243), II. 
On Hel ictotrichon milani ianum I Rendlc) C. E. iiubbard 
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Kenya. Mt Kenya National Park, 2740 m, 05.03 . 1974, G. 
Davidse (7022), II. 
Uganda. Lake Bunyonyi, Kas henji, 2100 m, 27.11.1935, H.B. 
Johnston ( 1356A), II. 
Zaire. Upper Ruamoli river , Kivu, 3700 m, 03.08. 1952, R. 
Ross (770), II . 
On !L.. tu r qidulum (Stapf ) Schweick 
S. Africa. Orange Free State , 33 km 511 of Witsieshoek, 
25.02.1974 , G. Davidse 16967), II. 
On Lolium multiflorum Lam. x perenne L . 
S. Africa . Eastern Cape Prov., Grahamstown, 700 m, 
08.11.1981, A. Jordt Guillarmod (8911), II. 
On ~ r.lonspeliensis (L.) Desf. 
Cyprus . r-torphou, 14.05. 1972, 1-I . R. Price (1050), II. 
Kenya. Northe r n Fr ontier Prov., Harsabit distr., l"1 t Ku l a !, 
1900 m, 09.10.1947 , P. Bally (5547), II. 
Ta n zania. Northern Prov., Lohondo , 1600 m, 09. 1 1.1953, R. 
Tanner, II; Husoma distr., Kl ein ' s Camp , 1650 m, 
23.05.1962 , P . J . Greenway ( 1065 7), II. 
On Polvpoqon viridis (Gouan) Br eistr. (syn . E..:_ semi verti­
cillatus (Forssk.) Hyl.) 
Egypt. Bahr el Shibirm , Bilbeis, 28 . 10.1928, N.D . Simpson 
(5927) , II. 
Ethiopia . Eritrea, Saganeiti , Marakhat valley 08.03 .1892, 
G. Schweinfurth & 0. Ri va ( 838 ) , II. 

The circumglobal crown rust occurs in Africa on many 
hos t genera from the Mediterranean area to S . Africa. h 
lachnantha and h turgidulum a r e new hosts for this rust, 

ei~usft r:~~t~ju~ni~ frg~w t~~5~a~~~y t~:la~~~~inrt~ri;~:: 
tum is a new host for t h is rust in Iran . The aec i a l stage on- Rhamnus spp. I Rhamnaceae I has been reported from 
t-!orocco a nd Et hiopia. 

PUCCINI A DIETEL II Sacc. & SydO\>' in Saccardo Syll. Fung. 
14: 358 ( 1899 ). 
On Chloris amethystea Hochst. 
Kenya . At hi river station, 24 . 08. 19 47 , A. Bogdan (11 19), 
II + III. 
On Ch loris gayana Kunth 
Kenya. !<itale, 14. 04. 1964, A. Bogdan ( 5678 1, II. 
Tanzania. Oodoma road, 42 mi l es from Iringa, 1500 m, 
25.07. 1933, P . J . Greenway ( 3387 ) , (II +I III. 
Zambia. Kafue f l ats , N of r.tasabuka, 13.05.1957 , A. Angus 
(1 586 ) , (II +I III. 
Zimbabwe. Hatopos, 06 . 04.195 1 , D. West (32171 , II I + I 
III. 
On Chloris pilosa Schumach. (syn. ~brevi seta Benth.) 
Sudan . Nuba mts, Abu Kershola, Tiera, 10.1 1 . 1 981 , G. E. 
Wicke ns ( 8 18), I II+ ) III; Darfu r, Kulme , 1100 m, 09.1921, 
H. Lynes ( 5211, III. 
Zaire. 1-lombali (Kasai ), 10.19 13, Vanderyst (2 285), It. 
On ~ pycnothrix Trio. 
Ethiopia. Lake Tana, Bahadur Gorges , 01.01 .1 92 1 , G.w. 
Graham ( 6 ), (II + ) III. 
Nigeria. Vom, 09 . -10.1960, M. E. Gambles ( 8) , III. 
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On ~ virgata Swartz 
Uganda. Busoga distr. , Jinja, 18.09.1929, Hitchcock 
(24954), (II +) III. 
Tanzania. Iringa distr., Ruaha National Park , Hpululu 
22.05.1968, S.A. Renvoize & R.A. Abdalla h {2338), III+) 
III i Sigi. 370m, 12. 07 . 19 ?, P.J. Greenway ( 762), II; 
Monik plateau \'1 wall of Rift valley , above Lake Natron, 
900 rn, 23.07.1962, J.B. Newbou l d (6206) , ( II +) III. 
l-tozambique. Lesiria do Limpopo , Su l do Save, 1·1aniquenque, 
Guija , 08.07. 1948, H. Myre {52 ), (II+) III. 
1-ialawi. Lilongwe, 23.04.1951, G. Jackson ( 468 ), ( II+) 
III. 

P. diete lii is widespread in the Ar.1ericas and in 
Africa-:- and it has also been reported from Nepa l. f..:_ 
amethystea is a new hos t species for this rust which has 
been found on several Chloris species. In Tchad it has 
also been fouild on Dacty~um aegypticum (L) Beauv. A 
record from Zambia on Andropogon gayanus Kunth mig ht be 
doubtful ( cf. Gjt!rum 1 983 ). Cum1nins ( 1963) proved its 
aecial stage to be on AcalyPha spp. (Euphorbiaceae). 

PUCCINIA OIGITARIAE- VELUTINAE Vi en. -Bourg. in Bull. Soc. 
t-!ycol. Fr. 67: 43 1 (1 951). 
On Digi taria perrottetii ( Kunth) Stapf 
Tanzania. f>1bula mts , 1 1 /2 miles NE of l·!agugu , 15.04. 1964 , 
J . R. Welch , II + III. 

!..:.. digitariae-velutinae has been found on several 
Digi tar ia spp. in Ethiopia , Kenya, Uganda, Tanzania, 
Nigeria and Ivory Coast , in Uganda a l so on Rhynchelytrum 
r epens (Nilld .) C. E. Hubbard . Q..:_ perrottetii is a new host 
for this rust . 

PUCCINIA DUTHIAE Ell. & Tracy in Ellis & Everhart, Bull. 
Torrey Bot. Club 24: 283, 1987 . 
On Andropogon gayanus Ku n th var. rolycladus (Hack . ) w.o. 
Clayton Csyn. var. sguamulatus (Hochst.) Stapf) 
Zambia. S of Ka f ue , 22.04.1956, A. Angus ( 1240), II. 
On Andropoqon r.tacrolepis Hook. 
Angola. Between Kutere and Sobi near Rnito , 1200 m, 
12.03.1900, Kunene-Sambesi Expedition, II. 
On Hyperthelia dissoluta (S teud.) N.D. Clayton 
Ethiopia. Aghere r:lariam (Alghe), 1900 m, 30.11.1952, J.B. 
Gillett ( 1452 1), II + III. 
Tanzania . Kigoma distr . , Kibwesa , Ma hali mts , 760 m, 
11.08.1958, J. Newbou l d & I.G. Jefford (1639), II (+III). 
Zambia. Lusaka 06.1964 , C.A. Smith, II+ III. 
Zimbabwe. Gwelo, 30.03. 1967, H . r.J. Biegel ( 1988), II. 
S. Africa. Transvaal, Pietermaritzburg distr ., Pusela, 
25.05 . 1945, B. Jewaskiewitz, II+ III. 

In Africa P. dut hiae has been reported on Bothrio­
chloa spp. and- ChrysopoQon serrulatus Trin . The hosts 
mentioned above are al l new to this rust , Hyperthelia 
represents a new host genus . The aecial stage (Aecidium 
barleriae Doidge) occurs on Barleria spp. (Acanthaceae), 
repor ted from Zambia and Zimbabwe, and a lso from India. 
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PUCC I NI A ERITRAEEtiSIS Paz. in Bot. Jahrb. 17: 1 4 ( 18931. 
On Andropoqon oayanus Kun th va r . polyc l adus ( Hack .) U. D. 
Clayton l syn. var. sguamulatus ( Hoc hst . 1 Stapf) 
Nigeria . Jos plateau , Gindiri , 24. 10. 1957, F.N. Hepper 
(11 42 ), II. 
On Andropoqon chinensis (Nees) Herr . ( syn. ~ asci nodis 
C.B.Cl. I 
!<enya . l!_iachahos dis tr., near Simba, 07 . 04.1978 , Verdcourt 
( 5239), II. 
Tanzania. Hasai distr., 07 . 07 . 1965, Le i ppert ( 5968 I, II + 
III; Iringa College , 18. 0 4 . 1972, C. Pedersen (946 1 , (II+) 
III. 
On Diheteroooqon amplectens (Nees) W. D. Clayton ( syn. 
Androoogon amplectens Nees) 
llalawi. Nehisi mt, 1400, 24.07. 1946, L.S. Brass 116917 ), 
II. 

~ eritraeensis is widespread i n Africa, and it is 
also known from Chi na , Spain (r.iallorca I , Australia a nd 
Honduras occurring on several host genera of \'thich ~ 

ih~~~ ' h~S~~o%~~~~o~~~ ~ie:r~~=~ 1~e~~~t;~e o~~~n ~~~! · t;~; 
Sudan , Kenya and Zar:abia, respectively. 

PUCCI NIA. FA.CETA H. Syd. in Annls raycol. 32: 289, 1934 . 
On Ol yra la t i folia L. 
1·1ozambique. Lusitc valley , Hossovizi, 24.02 . 1907, coll. 
not given , II (det. G.B. Cummins). 

Up to now P. faceta has been reported only from 
Brazil, occurring 00 2.:_ he l iconia Lindr.1. 

PUCCINIA GRAIIINIS Per s. subsp . GRl.lHN ICOLA Urban in Ccska 
My col. 21 : 1 4 ( 1 96 7) . 
On Poa leptoclada A. Rich. 
Uganda. Ht Moroto , 05.1963, J . Nilson, II ... Ill l det . 
R.W.G . Dennis). 
On ~ tenuis Brongn. 
S. Af r ica. Shore between Laurens and Erste rivers, 
Stellenbosch , 21.05.1946, R. N. Parker 14 060 ) Ill+ ) Ill. 

Polypoqon tcnuis r epr esents a new host genu s for t his 
circumglobal stem rust in Africa, and both hosts r.len t ioned 
are new for t his rust. The aecial stage of ~ graminis 
s.lat. (Aecidiut:l berbe r idis Pers. l has been reported o n 
Berberis hispanica Boiss. & Reut. (Berberidaccac) from 
Al geria and r.:orocco. 

PUCCINIA HORDE! Otth in f.11tt . Naturf. Ges . Be rn 1870: 114 
( 1871). 
On Avena parviflor a Desf. ( syn . Trisetaria oarviflorum 
(Des£ . ) Ma ire ) 
Algeria. Bou Hamra near Bone, 21 . 05.1865 , Dukesley (550), 
Ill (det . R.l·l .G. Dennis ); Constantine Prov . , Beni Bou­
Jousef, 27.06.1880, E. Cosson, II ... III. 
On Bromus rectinatus Thunb. (syn . .!:._ iaponicus Thunb.) 
S. Africa. Cape Prov., Graaff Rei net distr. , Blue Gum 
farm , 14 .10. 1983, Retief t. Reid (563) , II • Ill. 
On P.olcus lana tu s L. 
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Turkey. Soganli Pass , Trabson , 1500 m, 16.08. 1 986, P . 
Jarse { 3935), II (+ III). 
On Hordeum mari num Huds. subsp . marinum 
Iraq. aagub~5.1961 , HadaC ~(1953) , II+ III. 
On Puccinellia a ni soclada v. Kr ecz. 
Afghan istan. Ghor at Prov ., 17.3 mi les 1·1 o f Chagcharan, on 
banks of Hari Reed, 2 150 m, 20 . 06 .1 97 1 , C. Gray Wilson and 
T.F. Hewer ( 1174 ) , II+ III. 
On Trisetaria cana r iense (Parl. ) Pign. ( syn. !.:. neqlecta 
Trisetum cana r iense ) 
Canary Islands. Gr an Canaria , Mon te, 05 . 1894, R. M. Hurray , 
III. 
On Trisc tum flavescens (L.) Beauv. 
U. S~urkmenia, Yugo-zapadni Bakhardensk rayon, Kesse 
lola, Kopetdag , 1000 m, 04.06.1974, V.V. Ni kitin & A. 
Ivanov, ( II +) III. 
Iran. Gargan , 21.05 . 1948 , Scharif ( BOSSE ) ( II+ ) III. 
Turkey. Bi t li s Prov . , Tatvan, 1750 m, 27.06. 1954 , Davis 
( 22187}, II. 

In his mo nograph Cur:~mi n s I 1971) listed numerous syno­
ny r.ts and reco~nized ~ hordei as a " complex " species . 
Puccincllia anisoclada represents a new host genu s and ~ 
pa rviflor a , ~ pectinatus and !!.:.. rnarinum are new hosts for 
t hi s rust. H. l a na t us and T. canariense a r e new hosts fo r 
t h e rus t in TUrkey and the "Canary Islands, respective l y. 

The aec i a l stage occurs on Allium and Ornithogalum 
ILiliaceae ) a nd on Sedum ICrassulaceae l , and it is 
reported from Horocco on Ornithog a l um umbel l at um L. 

PUCCIN I A LEPTURI Hi rats . f. in Trans . Sapporo Nat . Hist. 
Soc. 17 : 28 ( 194 1) , 
On Lepturus radicans {Steud.) A. Camus 
Ke nya. Diana Beach, 06.07 . 1960 , D. Napper (16651, II. 
On Lepturus r epens ( G. Forster ) R. Br. 
Phoenix I slands. Enderbury Island, 31.05. 1973 , F.R. 
Fosberg & D. R. Stoddard ( 54730 ), II. 

~ leptur i is p r eviously reported only on h r epens 
from Ry uk yu Islands . 

PUCCI NI A l·iAGNUSIANA Koern. in l-iedwigia 15 : 1 79 ( 1676 ). 
On Phragr.tites ~ (Cav. ) Ste ud . {syn. 1::.. communis 
Trin.) 
U.S. S .R . \'1 Siberia , near Tjumen, 07. 191 5, S . Hameev ( 70), 
( II + ) III. 
Tu r key . Antalya dis tr . , Karagol, Elr.~ali , 07.08 . 1947 , P.H. 
Davis ( 13908), III. 
Cyprus. Ni cosia 03 . 10. 1955, Jo'J. Pal li s , II. 
Oman. Dho f a r, Taquah , E of Sala l a h , 25.11.1981 , J . R. 
f.laconochie ( 2977), II. 
Tunisia. I s hkeul Na tiona l Park , 1978-79, J.i-1. Fay ( 830 ), 
II. 
S . Africa. Orange Free State , Bloemfontein , 06.06 .1 917, G. 
Pott s ( 2390), I II+ ) III; Idas va ll ey , Stellenbosch, 
11.04. 1920 , S. Garside (1378), (II +I III; \'lestern Reg . , 
Genadendal, 05.0 4.1 897, !L Schlech t er 10330, II+ III. 
On Phragmites mauri ti anu s Kunth 
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S. Africa. Transvaal, 28.08.1928 , r-t . E . Blankma n {436), II. 
This circumglobal rust species has been reported from 

many countries in i\frica, mainly on P. australis but also 
on L mauritianus. It is ne ... , to the rust flora of Turkey 
and Orila n . The aecia l stage which occur on species of 
Anemone, Clematis and Ranunculus {Ranunculaceae ) has not 
been reported from Africa. 

PUCCINIA NAI<ANISifiKII Diet. in Bot. Jahrb. 34: 585 , 1905. 
On Cymbopoqon giqanteus (Hochst.) Chiov. 
1,.ozar.ebique . Mozambique distr., f.la l ema, 28.04.1961, A. 
Balsenhas & L. Marrime ( 467) , II. 

P. nakanishikii, occurring on several graminicolous 
gener~ and species, especially on Cymboposon spp., is 
widespread in Asia f rom Pakistan to Japan, and on islands 
in the Pacific Ocean. In Africa it has been reported from 
Libya , Uganda, Zaire and foladagascar. ~ giganteus is a new 
host for this rust species. 

PUCCINIA POLYPOGONIS Speg. in An. Nus. Nac. B. Aires 19: 
300 11 909). 
On Polypogon mon speliensis (L.) Des f. 
S . Africa. Cape Town, folelkbosstrand, 19.10.1980, A.O. 
Crook, II; Cape Prov., s hore at the mouth of R. Unjab, 
!<akaoveld, 13.11. 1 961, D. Giess (3923 ) , II+ III, and 
Vredenberg dist r ., Paternoster, 14. 10.1959, H.J. van 
Rensburg ( 124) , II + III; near Saron , 10.1896, r-1. 
Schlechter I 10032), II + III. 

J0rstad ( 1956) also reported this rust on the same 
host from Saron in the Cape Prov., the only African record 
up to now. It has been published from Argentina, Brazil 
and Uruguay and also from Iraq. ~ monspeliensis is the 
type host. 

PUCCINIA RECONOITA Rob . ex Desm . in Bull. Soc. Bot. Fr . 4: 
798 11857 ) . 
On Agrostis gigantea Roth 
Iran. Kalardasht, 1500 m, 20 . 08.1960, F.\'L Sheard ( E 4), 
II. 
On Agrostis lachnantha Nees 
Ha l a\-li. Northern Prov., Nyika p l ateau, Chelinda Camp, 2200 
rn, 26.10.1958 , N.K.B. Robson (378 ) II (+III ) 
On Dromus diandrus Roth 
S. P.f rica~Prov., Barenskop bet\-1een Ha l mesbury and 
Hope field, 24.09.1969, M.P. Fourie , II. 
On Bromus hordeaceus L . ( syn. B. molliformis Ll oyd) 
s . ~a. Cape Prov. , i'lalga'S , Potberg, 1 2. 10.1981 , L. 
Smook (3732), II. 
On Bromus leptocladus Nees 
Kenya. Aberdare forest , 10 rai les NE of Kijabe, 2500 m, 
16.10.1949, A. Bogdan ( 2646) , II ( +III). 
Tanzania. :<ibeya mts , 2380 n, 13 . 05. 1 956 , E . Hilne- Redhead 
& P. Taylor (1 0334), II+ III. 

P. r econdita includes several specialized forms, 
often--recognized as species , occurring on many genera in 
Poaceae. To my knowledge t his rust has not previously been 
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reported from the African continent on Agrostis, but it 
has been reported from Madeira on A. castella nea Boiss. & 
Reut. (Torrend 1912, as E.:_ agrostidis Plowr.). ~ !!£.!1:. 
nantha is a new host for th is rust. The aecial stage o n 
Aguilesia (Ranunculaceae) has not been recorded in Africa. 
~ giqantea is a new host for this r ust in Iran. 

P. recondita (often as P. bromina Eriks. l ha s been 
reported ~ge number ofBromus spp. from t•lorocco , 
Algeria, Egypt, Ethiopia, Kenya , Uganda and r.lalawi, and 
also from S. Africa. B. diandrus is a new host in the 
African continent, preVIously recorded only from the 
Azores (Gj~rum & Hansen 1986) ;"hile !L_ hordeaceus has been 
reported from Tanzania and the Canary Islands a nd ~ 
leptocladus from Uganda only (Gji!!rum 1983). 

The aecial stage on boraginaceous hosts has been 
reported from Morocco . 

PUCCIN I A SESSILIS \·1. G. Schneider in Schroeter , Abh. 
Schles. Nat. Abth. 1869-72: 19, 1870, var. SESSILIS. 
On Pha l aris arundinacea L. 
Ken~ika distr., Chania river, 21.03.1959 , P.J. 
Greenway 19564), II; 10 miles N of Gilgil, 2400 m, 
08.12. 1948, A. B09dan (2159), II. 

Thi s rust is widespread in Europe, i n U.S.S.R., China 
and Japan, and also in U. S.A. and Canada . Hitherto it has 
not been reported from Africa. ~ is t he main host 
genus, but it occurs also on Festuca . The aecial stage 
(Aecidium ma1a nthae Schum.) occurs on numerous species 
belonging to Araceae, Iridaceae, Liliaceae and Orchida­
ceae. 

PUCCINIA STRIIFORf>liS Westend . in Bull. Roy. Acad. Belg, , 
Cl. Sci. 21: 235 ( 1854) var . STRIIFORMIS. 
On Bromus pectinatus Thunb . (syn . !:_ adoensis Steud.) 
S. Africa. Cape Prov. , Greifswald, 1913, no coll. given, 
II. 

The stripe rust in Africa is common especially on 
cereals, but also on grasses from Norocco, Algeria, Libya 
and Egypt south to Tanzania and Zambia. On Bror.~us it is 
reported on !!..:.. l anceolatus Roth I syn. !h_ macrostachys 
Desf . ) , !!..:.. r igidus Roth and ~ sguarrosus L. from Norocco, 
on .!k_ rigidus also from the Canary Islands. !h pectinatus 
is a new host for this rust. 

PUCCINIA TRACHYPOGONICOLA sp. nov. (Fig. 2 ) 
~idia et uredinia ignoti. Uredin iosporae in teliis 
intermixtae, paraphyses geniculatae. Uredin iosporae 24-38 
x 20-33 .um, ellipsoideae, subqloboidcae vel irregulares, 
pariete basi 3 JJm crasso, laterali 1.5-2.5 pm crasso, ad 
apicem usque 3 pm incrassato, castanea, echinulate , 3-5 
poris dispersis instructis. Telia linearia in vagina et in 
pagina abax i a li foliorum , exposita, pulvinata, fusca. 
Teliosporae 30-62 x 13-22( -27) pm, fusiformes vel ellip­
soideae , irregulares vel geniculatac, ad septum constric­
tac, pariete 1 pm crasso, ad apicem usque 11 .urn incrassa­
to, pallide cinnamomeo vel cinnamomeo, laevi, poro supe-
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riore apicali , poro inferiore obscure, ped.icello hyaline , 
minus quam 15 urn longo . 
Holotype: M. Reekmans 9196 ( K ), Burundi, au ru r i Prov., 
Gihofi, 1300 m, 20. OS. 1980 on Trachypogon chevalieri 
(Stapf) Jac. -Fel. Isotype in NPP I. 

Cummins ( 1971) listed two spec i es on Trachyj?ogon, 
viz. Puccinia eritraeensis Paz. and P . versicolor Diet. & 
Holw. This new species differs from the former in having a 
l ess nunber of pores i n the urediniospores and l onger 
teliospores with a thinner wall and a more thickeneC: apex. 
Fr om the latter species it differs in having paraphyses in 
the u r edinia and uredi niospores with a n evenly thick \·Jall, 
not stellate as in the l atter one. 

Fiq. 2. 

PUCCI NIA TRICHOPTERYGICOLA sp. nov . (Fig. 3) 
~idia ignota . Uredinia in pagina abaxiali foliorum, 
brunnea, cum paraphysibus capitatis vel capitatis-clava­
tis, usque 70 IJm lonCJis , capitulis 14- 16 .om la t era lis, 
pariete ad a pi cern usque 5. 5 pm crasso, hyaline. Uredin io­
sporae 20-23 x 19 - 23 ,om, subgloboideae vel globoideae, 
pariete 1 .urn crasso, castanea , dense echinulate, 3-4 t)Oris 
equatorialibus ins tructis. Telia amphigena , exposita, 
pulvinata, fusca. Teliosporae 33 - 42 x 22 - 30 (- 33 ) }Jm, 
ellipsoideae , ad septum non vel l en iter constrictae, 
pariete 2-4 .urn crasso, ad apicem usque 5.5 .urn incrassato, 
cinnamomeo vel castanea, l aevi , poro superiore apica li, 
poro inferiore obscure, pedicello hya line, usque 150 ,urn 
longo. 
Holotype : 11 . l1cCallurn \·lebster A 349 ( ~ ), Zambia , Abercorn 
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dis tr . , Kalurnbo falls, 1200 m, 21.04. 1959, on Trichoptery x 
f r uticul osa Chiov. Isotype in NP?I . 

Cummins ( 19 71 ) listed no r us t on Trichopteryx . How­
ever, \'lake field to Hansford I in Hansford 1936) described 
Puccinia trichopteryqis on T. a frofl ammida (an unpublished 
name for Loudetia phrasmi to i des ) and T. arundinacea (A. 
Rich . ) Engl. I = Loudetia arundinacea ( A . Rich . ) Steud.) 
but as t h is \·1as a ~udum they ( Wakefield & Hansford 
1949 ) described the same spec i men as~ ~now on 
Loudetia phrasmitoides (Peter ) C. E . Hubbard ( = h flammida 
(T r iv . ) C.E. Hub bard ) . 

~ trichopte r ycicola differs from E..:. trichopterysi­
ph ila Gj ~rum having wider teliospores with thicker wall 
a nd l onger ped ice l . 

Jo/' ,., 
Fig . 3. Puccinia tr ichopterygicola sp.nov. 

Telio- and u r ed i n i ospores and 
para physes from tyl)e . 

PUCCTNIA T~ICOPTERYGIP~ILA sp. nov . (Fig . 4) 
---xectdia et uredinia ignota. Telia amphigena, p r o 
maxima parte in pagi na abaxiali , lineares , exposi t a, 
pu lvinata, f usca. Te liosporae 25 - 36 x 14 - 21 pm, obovoi­
deae, clavatae vel irregulares, saepe ad apicem truncatae, 
ad septum constrictae , pa ri e t e 1 .urn crasso, ad apicen 
usque 2 .5 ,urn incrassato, apice castanea, ad baser:~ palli­
dior e , laevi , pedicello hyaline , usque 15 ,om longo . 
Holotype : G. Jackson 1869 (K), i<lala•·ti, 11la nje dist r ., 
Tuchila river val ley 12.07.1956 on Trichopteryx f rut i cu lo­
~ Chiov . Isotype in NPPI. 

Teliospores not unlike t he hto-celled spores i n P . 
hordei Otth , but they occur in long st r eaks \-tithout para=­
physes. One - ce lled teliospores are no t seen . E..:.. trichop­
teryoiphila d iffe r s f r om ~ trichoot eryq ico l a Gjh'rum in 
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having more narrow te liospores with th i nner .,.,a ll. 

Fig. 4, Puccinia trichopterygiphi la sp. nov. 
Teliospores from type. 

PUCCINIA TRIRAPOIDIS sp . nov. (Fig. 5) 
Aecidia et uredi nia ignota. Telia in pagina abaxia li 

foliorum, exposi ta , t=~ulvinata, fusca. Teliosporae 33-45 x 
23-29 ,om, ellipsoideae , basi rare contractae, pariete 
luteo-brunneo, in l ateral! cellulae infer ior is 3 - 4 ,um 
crasso, cellulae s upe rioris 4-4 . 5 ,ur:t, ad apicem usque 8.5 
,urn incr assa to, laevi , pedicello luteo l o, pe rsistente, 
collabente, u sque 125 ..urn longo . 
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Holotype: B.K. Simon 2166 (K). Zimbabwe, r~ankie distr., 
Kazuma range, 1000 rn, 09.05.1972, on Triraphis schinzii 
Hack. Isotype in NPPI. 

No rust has previously been described on Triraphis. 

PUCCINIA UNICA Hol w. var. BOTTOMLEYAE (Doi dge ) Cumm. 
Husain in Bull. Torrey Bot. Club 93: 60, 1966. 
On Aristida adscensionis L. 
Sa udi Arabia. Near head of Grandi Lavori road, 5 km S of 
Saljarshi, 2100 m, 17.09.1982, J.S. Collenctte (3 875 ), II 
+ III. 

This rust is new to Saudi Arabia , but it has been 
reported on the same host from t he Canary Islands, Uganda 
and S. Africa. 

PUCCINIA VERSICOLOR Diet. & Holw. in Holway Bot. Gaz . 24: 
28 (1897). 
On Andropogon qayanus Kunth 
Ivory Coast. At Comoe river between Bouna and Ferkenc­
dougou, 04.08.1967 , C. Gerling and J. Bokdan (4381, II. 
On Andropoqon gayanus Kunth var. eolvcladus (Hack.) W.O. 
Clayton (syn. var. sguamulatus (Hochst.) Stapf) 
Sudan. N. Kaloki Hiro , Jebel t-1ar ra , 1150 m, 15.09.1 964, 
G. E. Wi lkens (2 569), (II+) III. 
Zambia. Lusaka, 09.08.1952, A. Angus (33), II+ III. 
Nigeria. Toro, 20 miles E of Jos , 1050 m, 11.1949, A.T. 
Semple (1 66) , II+ III; 69 miles from Yola on road to Bia , 
10.11.1969, P. Tuley (1842), II+ III. 
On Cymbopogon giqanteus Chiov . 
Zaire. Orientale Prov., Bunia, 1300 m, 01 .1960, D. Froracnt 
(643) , II. 
On Cymbopogon martinii (Roxb.) Wats. 
Comoro Islands. Hayotte, Kombani , 200m , 13.12.1968, H.J . 
Schlieben ( 11317), II. 
On Cymbopogon stypticus IRendle) Fritsch (syn. £.:.. densi­
florus ( Steud. I Stapf) 
Angola. l1alange, prior to 1905, J. Gossweilcr ( 808), II . 
On Heteropogon contortus (L.) Roem. & Schult. 
Tanzania . Songia distr. , 2. 5 km E of Johannsbruck, 
18.04 .1 956, E . tlilne-Redhead & P. Taylor (97 61 ), II . 
Zambia. Humb\'la, 1911, [·1rs. f·iocanlay, II+ III. 
Ghana. Accra plains , 02.10.1949, J.T. Baldwin ( 13440) , 11 
+ III . 
S~o Thor.~e. Gulf of Guinea, S. Antonio, 06, 1885, A. Holler 
( 151), II. 
Zimbabwe. Beatrice distr. , 15.02.1947, J.H. Rattray 
( 20620 ), II. 
On Heteropogon melanocarpus (Ell.) Benth. 
Kenya . Kwale distr., Buda Hafisini forest , 8 miles 1'1 of 
Gazi , 80m , 21.08.1953, R. B. Drummond& J. H. Hemsley 
(3949) I II + III. 
Tanzania . Ulanza distr., Luhombe ro ju ne. , 450 m, 
09.06. 1967, A.F. Rccs (981, (II+) Ill. 
Hozambique. Sofala e Nanica , Beira, 04.06.1956, H. Myre & 
A. Balsinhas 12354), III, and 20 km N of Combe, 150m , 
04.06.1971 , H.l·l. Biegel & G. V. Pape (3546), III; Zambcsia , 
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Hetalola , Nbobo, 20.04.1943, A . R. Torre ( 5209) , (II+) 
III. 
Zambia. Southern Prov., near Livingstone , 21. 03 . 1963, i'l.L. 
Astle 12283) , III; l<afue Game Park, Ngor:1a forest, 
11.06 . 1960, A. Angus (2 403 ) , III, Southern 9rov. , Namwala, 
1150 m, 18.04.1963, H.J. van Rensbu r g (2 050 ) , III. 
Zimba b\'1e . Lomagundi distr., 10 miles Z of Banket, 
24.03.1969 , H. r-l. Biegel 12891) , ( II+ ) III; \'lankie distr., 
i·latetsi Safari unit, 1000 m, 19 . 03 . 1974, P. Conde (71/74), 
I II +I III ; Nyanandhlova distr. , 13 . 04 . 1953 , D.C. H. Plowes 
11099), III. 
Botswana. Tsodilo, 02.05.1975, P.A. Soith ( 1371 ), III. 
On Ischaemur.t af r um ( J. F. Grnel.) Dandy 
Kenya. 18 miles SSI'l of Embu 1100 rn, 20.02.1957 , A. Bogdan 
(44 32 ) , II (+III) . 
Tanzania. l1bulu distr., r-1bulumbul , 1 530 m, 28.06. 1 945, 
P.J. Greenway ( 7497 ), II. 
Zimbab~te . Beitbridge distr. , Lindi va lley, 26.04. 1972, 
W.B. Cleghorn ( 2623 ), II. 
On Schizachyrium sangui neum (Retz . ) Alston 
S. Africa. Natal, Nka ndla fores t , 1 200 m, 14. 1 0. 1 964 , D. 
Edwards I 331 0 ), and ittungini distr., Ngoye forest reserve, 
02 . 02.1963, B .J. Huntley ( 901 ), both only II. 
On Sehima ischaemoides Forssk . 
Zimbabwe. Sabung C distr. , 04.1953, R.\·1. Davis (43445), 
III. 
On Sehima ~ ( Bott i.) Stapf 
Kenya. Nai robi 27.09. 1 915 , rl.J. Oa\'lson ( 226) , II. 

In Africa L versicolor has been reported on several 
host genera and species in many countries from Suda n to S. 
Africa. ~ giganteus ~ C. stypticus , h afrum , ~ sangui­
neum and S . ischaemoides a r e al l new hos t species. Outside 
AtiTca itis known from Pakistan, India , China, Japan , 
Aus tralia, Papua and New Guinea, and from Texas and 
Arizona in U.S.A. southward to Argentina. In Africa its 
aecial stage on Canthiun spp . (Rubiaceae ) has been 
reported f ror.a the Ivory Coast , Guinea , Nigeria and S. 
Africa I 

UREDO ELYMANORAE sp ~ nov . ( Fig. 6 ) 
Uredin i a in pagina abaxiali fo liorum, castanea, cum 

paraphysibus capitatis vel clavatis, usque ad 55 JJr:l 
longis , geniculatis , pa llide luteolis vel atrolut eolis, 
pariete ad apicem usque 5 JJr:l crasso. Ur edi niosporae 26-33 
x 21-27 ,urn , ellipsoideae vel lato ellip5oideae, par iete 1 -
2~5 JJID crasso, ad apicem leniter incrassato, cinnamomeo 
vel atrocinnarnomeo , echinulate, ( 4-) 5 poris papillis humi­
libus tectis equator ialibus instructis. 
llolotype: J. H. Fay 5994 ( K), Central African Republic , no 
locality given, 595 m, 21 . 1 0. 1 983 on Elymandra a ndrophila 
Stapf I Isotype in NPPI I 

Other material: 
On El ymandra androphila Stapf 
Gha na. On Dokrupe road, 6.8 mi l es f r om Seripe, 13.10~ 1959 , 
J .0. Aukrah ( 20 435 ) , II. 

To my knowledge no rust has been described on Elyman-
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dra. The present rust differs from most other rusts in 
this group (paraphysate and with equatoria l pores ) on 
hosts be l onging to Andropogonoideae ma inly by the geni­
cu la te pa r aphyses. The only exception is Uredo geniculata 
Cumm. , known fror.~ the Phi lippines and Ne>·l Guinea on 
Sorghum ~ (Vahl ) Pers. , which differs in having 
spores with more pores , 6 -8 versus (4-) 5 . 

UREDO ERAGROS'i'IDIPHI LA sp. nov . (Fig. 7) 
uredi nia ar.1phige na , pro maxima par te in pagina 

abaxiali, cinnamomea. Urediniosporae 19-24 x 14-18 ( -20) 
,urn, el lipso i deae ve l obovoideae, pariete cinnanomeo, 1-
1.5(-2) pm crasso, 13 - ) 4( -5 ) poris papil li s hur.11libus 
tectis plus minusve equatorialibus instructis. 
Holotype: Li ben 425 0<1, Zaire, Or ientale Prov., l·lahac;y 
territory, Gote , 05.1 1.1 952 on Eragr ostis kh1ucnsis Jed\1. 
Isotype in NPPI. 
Other material: 
On Eragrostis ciliaris (L. I R.Br . 
Burundi. Rusizi plain, Bujumbura , BOO rn, OS . 02. 1 968 and 
1 3 . 02 . 1972, J. Le~rtalle ( 2785 , 6543), II ; Bubanza Prov ., S 
of Kagunuzi river, 1050 m, 1 4.12.1 986 , K.A. Lye 112403, 
NPPI ) . 
Zaire . Stanley Pool, 06.1899 , R. Schlechter I 12523 1 . 
On Eragrostis ~ Jedw. 
Ethiopia. Gara 14u lata mts, 2650 m, 04.03. 1933, J . B. 
Gillett I 534.:i I . 
Uganda. Kigezi, near Lake Bunyonyi, 1950 m, 13. 10.1929 , 
J .D. SnO\.,oden (1 447 ), and Haziba , 2100 m, 12.1944 , J.U. 
Purseglove ( 1621 ) ; Kudan r.~t 2850 m, 0 4. 1959, J. Hilson 
( 756 ) . 
Tanzan i a . Arusha distr., r-1 t ileru , 1800 m, 28. OS. 1968 , 
S . A. Renvoize ( 2427 1 and Tue crater , Ht. r·te r u , E side, 
2500 m, 23 . 04.1968, P.J. Greenway & Kanusi (13516 ) . 
Zai r e . N. Kivu , Xi kome r o, Virunga vulcano, 1770 m, 
20 . 09. 1 954 , H. U. Stauffer ( 439; J.iatumbc terr., Lubero, 
2200 m, 03 . 09.1959 , A. Leonard (5386 , C. ) . 
On Eragrost is racemosa (Thunb.) Steud. 
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On Eraqrost i s schweinfurthii Chiov . 
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Sudan. I rnatong mts, Gilo, 1850, 08 . 11.1980 , I. Fri is & K. 
Vollesen ( 38 , C). 

T.,.1o specimens on E . kh1iensis from Kigezi in Uga nda 
pu blished as UromyceS e ragrosti'dis Tracy by \•lakef i eld & 
Hansford 11 949 1 a nd as Ur edo sp. by Gj~rum 11 983 1 belong 
here . 

This species differs from Uromyces eragrostidis Tracy 
a nd ~ eraqr ostidis Petch having smaller spores with 
a l o.,.ler number of pores. 

.Jol',., 
Fig . 7 . ~ eraqros tidiphila sp .nov . 

Urediniospores from type . 

UREDO ERAGROSTIDIS-CAPENSIS sp . nov . ( Fig. 8 ) 
--Ur ed i n i a amphigena , cinnamomea . Ured i niosporae 25-35 
x 25 - 34 .urn, subgloboideae, pa rie te 2 . 5-3 .um crasso, au r eo 
vel cinnamomeo , echinulate, ( 5- ) 6 - 7( -8 ) pori s papi llis 
humilibus tectis dispersis ins t ructis. 
Holotype : H.P. van der Schijff 5988 I K), S. l'lfrica, E . 
Transvaal, Mar iepskop, 08.01.1 962 on Er a q ros tis capensis 

Fig . B. uredo eraqrostidis-capensi s sp . nov. 
Urcd iniosporcs from type . 
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(Thu nb. I Trio. Isotype in NPPI. 
The urediniospores are more g loboid and have a 

thicker and r..orc closely and fi nely echinula te wa ll than 
other species occurring in Erag r os t is. 

UREDO LEERSIAE sp. nov . (Fig . 9 ) 
--Uredini a ar:~phigena , pro maxima parte in pagina 
abaxia li foliorum , cinnamor.~ea. Ured iniosporae ( 20- 125-43 x 
24 - 35 ,.urn , ellipsoideae , obovoideae vel i rregu l ariss i mae , 
pariete 1.5- 2 . 5 ~ crasso, cinnamorneo, echinulate ( 2-) 3 (-
4) por is equatorialibus instruct i s . 
Holot ype : J . D. Kennedy 8050 ( K), Nigeria , Jos dist. , 
Novagu t a 09.10.1 94 4 o n Leersia hexandra Sw. Isotype in 
NPPI. 

Cur:~mi ns ( 1971) listed 6 rust species on Lcersia, 
three of them \<li th equatoria l pores, bu t no ne of them has 
so irregula r spores as this, ma ny of them tria ng ular. 

J'}-'" 
Fig. 9. Uredo leer siae sp .nov . 

Urediniospores from type. 

UREDO TRICHOPTERYG IS - DREGEANAE sp. nov (Fig. 10) . 
--Ured i nia i n pagi na a baxial! foliorum, atroci nnamomea . 
Uredi niosporae 23 -32 x 18-26 ( -29 ) .urn, subgloboideae, 
ellipsoideae vel obovoideae, in t erdum latiores quam 
longae, pariete 1- 1 .5 ,AJm eras so, c in namomeo, echinula t e 
p r ae t e r circum duos por os equator los . 
Holotype: 1. 8 . Pol e Evans 3430 o r 3438 (}0, Swaziland , 
11baba ne, 21. 05. 1932, o n Trichopteryx dregeana Nees . 
Isot ype i n NPPI. 

This species has no paraphyses and the urediniospores 
have on l y two por es while the u r edi nia of Puccinia trich ­
opterygicol a Gji!rum have pa ra physes and s pores vlith 3-4 
por es . It cannot be said 1r1hether thi s uredinial stage 
belongs to Pucc i n ia trichopterygiphi la Gj ~rum o r not as no 
u r edin ial stage is k nown for this speci es . 
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In the grass rusts uredinia \>lith 2 equatoria l pores 
are rare. Cur:tr.~i ns ( 1971) lis ted the following species: 
Puccinia kiusiana Hirats. f. , P. erianthicola Cumrn. and 
three varieties of ~ levis (SaCC. & Bizz. ) ~lagn. , viz . 
var. levis , var. goyazensis (P . Henn .) Ramacha r & Cumm., 
and var. tricholaen<le ( H. & P . Syd.l •r . & :c Rama k r. The 
two species E.:_ advena H. Syd. and ~ orientalis ( H. & P. 
Syd. & Outl. ) Arth. & Cumm. have basal pores. Several 
species have u r ediniospor es with 2 or 3 equatorial pores. 

JC/'" 

rig . 10. Uredo trichopterygis- d regea nae sp. nov. 
Urediniospores from type. 

URONYCES ARCHERIANUS Arth . & Fromr.~e in Torreya 15: 26 1 
11915). 
On ~ virqata Swartz 
Na la~·d. Zowba, 900 r.~ , 1936, A. B. Conlack ( 340 ) , III ( det. 
R.i·I . G. Denni s ). 

This rust is reported on Chloris spp . _ from Uganda , S. 
Africa, Austra lia, i·iexico and USA , and o n Enteroporon 
monostachya (Vahl ) K. Schun. fror.1 Tanzan ia . £..:_ virgata is 
the type host. 

~ CHAETOBROi-11 sp.nov. (Fig. 11) 
Aecid i a et uredi n i a ignota. Urediniosporae in teliis 

intermix t ae, 28 - 31 x 23-30 ).U:l , e llipso ideae vel subgloboi­
deae , parict e 2.5-3 )Jr.l crasso, echinulate aureo, 7 - 8 poris 
dispersis obscuris i nstructis . Telia amphigena, pulvina­
t a, laxe epidermide tectu . Te liosporae 24-35 x 16-27 ,urn , 
irregulares , e llipsoideae , angul atae, saepe apica l i trun­
catae, pariete lateral!, 1- 1 . 5 .om crasso, a d apicem 8 )JI'l 

incrassato , cas t anea, ad apicem extus pallidior , pedicello 
collabent e, pallide c i nnamorneo , usque 45 pm longo. 
Holotype : van Breda 4302 (:<), S. Africa, Cape Prov., 
Chamdlliam distr., 07. 11. 1 974 on Chaetobromus schraderi 
Stapf. I sotype in NPPI. ----

No rust has p r eviou sly been reported on Chaetobromus . 
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URm1YCES CLIGNYI Pat. & Har. i n J. Bot. 14: 237 ( 1 900 ). 
On Andropogon amethystinus Steud. ( syn. ~ oratensis Hack. ) 
Kenya . \·lest Kenya, 2200 m, 1 923 , D.t<.S. Grant (1238), II • 
III; Nolo 2700 m, 09.01.1934. no leg. , II • III. 
Cameroon. Bafat-Ngemba forest r eserve, Bamenda , 2100 m, 
22 . 02.1958, F.N. Hepper (2123), II. 
S. Africa. Natal, Es tcourt distr., 2000 m, 18.02 . 1969, 
F.B. Wrig h t 83 1, II. 
On Andropogon schirensis P •• Rich . 
Zar.~bia. Central Prov ., Kundalila Falls , 53 km ENE of 
Se renj e, 1450 m, 04.02.1973, A. Strid ( 2909), II. 
Burundi. Kigwena, Bururi, 800 m, 02.0~.1981, i>1 . Reekrnans 
(9917), II (+ III ). 
On Diheteropogon amplectens (Nees ) l'1. D. Clayton var. 
catancoens i s (Chiov .) 11 . 0. Cla y ton 
Halawi. f·leno Hills , 1050 m, 02.07. 1949, P.O . 'll iehe (161), 
II+ III; i,lzir:tba dis tr ., 1 350 m, 30.05.1971 , Pa.,.•ek (4 677), 
II. 
On HeteroQoqon ~ (L . ) Roem. & Schult. 
Uganda. Ht Elgon, Buh•alasi, 1500 m, 13.12.1927, J.D. 
Snowden ( 124 7), II. 
On i'ionocyrnbium ceresiiforme (Nees ) Stapf 
Nalawi. Zomba plateau, 1800 u , 25.04.1949, P.O. Hiehe 
( 190), II 
( + III) . 
On Schizachyrium urceol atum (Hack. ) Stapf 
Ghana. No l e reserve 05.02.1 966, Hall & Ente (Gold Coast 
Herb. No . 35923 ) , III . 

Uromyces clignyi has been r eported fror.~ many 
countries i n Africa and Asia, from some islands in the 
Pacific Ocean, Australia, Central America, l·lex ico and from 
the Bri tish 1·1est Indies , l iving on about 15 host ge nera. 
Diheteropogon is a new host genus for this rust , ~ 
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anethystinus and ~ urceolatum are new hosts and .!:L_ 
contortus is a new host for it in Africa. Species of 
Chlorophytum ( Liliaceae) and Crinum and Cyrthanthus 
(Amaryllidaceae) have been reported as aecial hosts in 
Africa. 

~ CLIGNYIOIOES sp. nov. (Fig . 12) 
Aecidia ignota. Uredinia in pagina abaxiali foliorurn, 

cinnar.~ornea. Urediniosporae 19-20 x 19~20 .urn, globoideac , 
pariete 1-1.5 .urn eras so, hyaline vel pallide luteo, 
echinulate, 5-6 poris dispersis instructis. Telia in 
pagina abaxiali folior urn, exposita, pulvinata, atrocinna­
momea. Teliosporae 39-43 x 39-44 )Jrn , globoideae , raro 
complanatis apicalis, pariete base 2. S-3 )Jm, aliter 4-
5.5(-7) .urn crasso , flavobrunneo, laevi, pedicello hyaline 
vel pallide luteo, persistente, collabente, longitudine 30 
.urn excedente. 
Holotype: G. Davidson et al. 6577 (I{), Zinbab\·le , Inyanga 
National Park, 2100 m, 12.02.1974 on Nonocymbiurn ceresi­
forme ( Nees l Stapf . I so t ype in NPPI, 

This rust is simila r to Y..:. ~ Pat. & Har., but 
differs from this in having smaller urcdiniospores with 
less pores and having larger teliospores. 

3o_......,.. 
Fig. 12 . Uromyces cliqny ioides sp. nov. 

Telio- and urediniospores from type. 

UROi-tYCES DACTYLIOIS Otth var . POAE (Rbh.) Cumm. The rust 
fungi of cereals, grasses and bamboos p . 474 (1971). 
On Trisetum flavescens (L.) Beauv. 
Turkey. Giresun Prov ., below Tamdere , 1 600 o, 09. 08. 1 952, 
Davis (20638), (II+) III. 

~ flavescens was reported from Switzerland by 
Fischer ( 1904) as a host for Y..:. ranunculi-distichophylli 
Semad., l ater described as U. volkartii by GMumann & 
Terrier 11952), under the foriiler ~ also reported 
from Caucasus (Voronikhin 1927). Cummins ( 1971) made both 
names synonymous with Y..:. dactylidis var. ~· ~ flave-
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~ seems to be a nev host for t his rus t in Turkey. 

URQ;.JYCES ERAGROSTIDICOLA. sp.nov. ( Fig . 13 ) 
Aec i dia ignota. Uredinia in pagina abax i a l! foliorum , 

cinnamornea. Uredi niosporae 20-28 x 19-25 .urn, ellipsoideae 
vel subgloboideae , pa riete 1-2.5 JJm crasso, aureo, echinu­
late, 5-6 poris papillis humilibus tcctis d ispersis 
instructis. Telia in pagina abaxial! foliorum, castanea , 
pulverulenta. Te liospor ae 21-28 x 19 - 23 ,urn , e l lipsoideae 
vel obovoideae , interdum a pice compla natae vel a ngu lares, 
par i ete 1 .5-2.5 ,urn crasso , ad apicem interdum usque 3 .5 .ur.a 
i nc rassato, cinnamomeo, ad apicern extus pa llidior, laevi, 
pedicello hyaline, usque 60 .urn longo , saepe brevius 
f racto . 
Holotype : D. C. Rhodes 1437 (i<), Zimbabwe , f.iatopo Hills , 
21. 04. 1 952 on Er ag r ost is rigidior Pi lg. Isotype in NPPI . 
Othe r specimens exar:~ined: 
On Eraqrostis r iqidior Pilg. 
l<eny a. S of river Tana, 35 miles SE of Embu, 11. 07.1953, 
A. Bogdan {3768 ), II+ III. 
Ta nzania . Central Prov., ~ipa"1apwa , 26.06. 1 948 , II + III 
a nd 31.05.1951, II , both H.J. van Rensbu r g ( 445 , 611 ) . 
Zimbab·,,e. Salisbur y , 1 500 m, 03.02 . 1971, R . N. Davies 
13 059), II+ III. 
On Er agrostis t ef (Zucc. ) Trotter ( syn. ~ abyssi nica 
(Jacq.) Link) 
Ethiopia. ~·lambar ma riam , 2100 m, 28 .1 0.1926, P.. Scott & 
J.O. Cooper, II+ III ; Ha r ri hoa 29. - 30 .10 .1862, Schimper 
{975 d, e ), III. 

Thi s species dif f ers from !L:_ eragrostidis Tracy 
es pecial l y in ha ving teliospores not or on l y slightly 
t hickened at apex and '-lith hyaline pedice ls . 

nnn wVV 
Jo/'~ 

Fig. 1 3. Ur omyces eragrostidicola sp. nov . 
Telio- and u red i n iospores from t ype . 



UROHYCES ERAGROSTIOIS Tracy in J. r.Jycol. 7 : 281 ( 1893). 
On Cypholepis yemenica ( Schweinf.) Chiov. 
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Botswana . tlpathalwa Pass, 13.03.1976, R.P. Ellis, II (det. 
R. I"LG. Dennis ) . 
On Eragrostis ciliaris IL . ) R.Br. 
Ghana. Legan Hill, 06.10 .1 955 , C.D. Adams 13361, C l , II. 
On Eragrostis kh1Uensis Jedw. 
Uganda. f-lt t-ioroto , 2700 m, 02 .1 959, J . \'/i l son (693), II+ 
III; Kigezi , Kashenji, 28.11.1935 , H.B. Johnston (1371), 
II . 
On Eragrostis ~ Peyr. 
Uganda. Eastern Prov., Sukulu stock farm , 1935, H.E.L. 
Lloyd ( 11 ), II , (det. R.l'l . G. Dennis ) . 
On Eragrostis tef ( Zucc.) Trotter 
Ethiopia. Eri trea, Asmara, 04. 1 0. 1964, J.R. Blair , II; 
Er itrea , Saganeiti, Degena valley, 2200 m, 26.03.1892 , G. 
Schweinfurth & D. Riva (1 261), II+ III; Kaffa Prov., 23 
km E of Bonga along road to Jimma , 1500 m, 14.01. 1973, I. 
Friis ct al. (2278 , C), II. 

!L_ e r agrostidis i s widespread in the Ar.~ericas a nd in 
Africa, especially o n Eragros tis spp. , and it is also 
known from Israel , Pakistan , India, Turkmenia in USSR and 
in Aus t ralia. Its aecial stage which occurs on Anthericur.t 
(Liliaceae }, is known from U.S.A. 

UROH'iCES P.ABROCHLOAE sp. nov. ( Fig. 14) 
Aecidia et uredinia ignota. Te l ia amphigena, expo­

sita , pulvina ta , fusca. Teliosporae 16-23 x 13- 19 .urn, 
obovoideae ve l angulares , saepe ap i ce truncatae, pariete 
l a t erali 1 ,urn c rasso, ad apicem usque 8 ..urn incrassato, 
castanea , laevi , pedicello hyalino, r:tinus quam 20 .om 
longo . 
Holotype: G. Jackson 2242 ( K) , Ha l awi, !<aronga distr. , 
Hwe r i lHsuki , 06.1958 on Habrochloa bullockii C. E . 
Hubbard. Isot ype in NPPI . 

Hithe rto no rust has been described on Habrochloa. 

?o eo9 
. Jo/m rr 

Fig . 14. Uromyces habrochloae sp. nov. / f 
Teliospores from type. 

UROi.JYCES KENYENS IS Hennen in Hennen & Cumr.l ., Mycologia 46: 
158 (1956 ). 
On ~ roxburghiana Schult. 
Zimbabwe. Shangani distr . , Gurampa forest reser ve, 
06.1955, Herb. Salisbury ( 50398) , (II+) III. 

!L.. kenyensis has previously been know n only fror:1 
Kenya and Uganda . Another host species is .£.:. gayana Kunth . 
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UROHYCES OBESUS Durrieu in Hycol ogia 7 9 : 96, 1987. 
On Heteropogon contort us (L.) Roem. & Schult. 
Uganda. Mt . El gon, Bula\·tasi, 1500 m, 13.12 .1 927, J . D. 
Snowden (1 247), II+ III. 

This rust species is new t o t he African rust flora, 
described on the same host from flepa l. In the African 
specimen the urediniospores are somewhat larger, ( 27 - ) 34 -
37 x (20-)33- 37 ,u1:1, and with up to 1 4 pores , but as the 
teliospores match fairly 1·1ell '<tith the spores in the type 
specimen, I prefer to place it 1 ... ithin t hi s species. 

URO!'-iYCES PENTASCHISTIDIS sp. nov. ( Fig . 1 5) 
Aecidia et uredinia ignota. Telia a mphigena, p r o 

t:'laxima pa rte in pagina abaxial!, exposita, pulvinata , 
fusca . Teliosporae ( 19- )2 2-24 x 19-22 urn, ellipsoideae , 
par i ete lamelloso , laterali 3-4 p m crasso, ad apicem usque 
8 .um incrassato, luteolo-brunneo , ad apicem extus palli­
d ior, laevi , pedicello brunneolo , saepe collabente, usq ue 
70 .um longo. 
ctolotype: R. Schlecther 1740 (l<), S . Afcica, Ca~e Prov . , 
Riversda le 1 1 . 1892 on Pen t aschistis airoides ( Nees l Stapf. 
Isotype in NPPI. 

To ny knowledge no rust has previously been described 
this host genus. 

Fig. 15. Urom yces pentaschistidis sp. nov. 
Teliospores fu:m type . 

UROHY'CES SETARIAE-I TALICAE Yosh. in Bot. l·lag . Tokyo 20: 
247 (1906 ) . 
On Brachiaria comata ( A. Rich.) Stapf 
Sudan. Torit dis tr., ~quatoria, 620 m, 29.10.1 949 , J. 
Jackson ( 868 ) , III+) III. 
On f.lelinis mi nutif lora P . Beauv. 
Bur~Bubanga Prov ., near conflux of l<agunuzi and 
Karonge rivers, 1060 m, 26.11.1986 , :<.A. Lye (1 2204 , 
NPPI ), II . 
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In Africa this species, \.,.hich occurs circu;:-.g loba l , 
has been f ound on sever a l host gener a from the Hedi terra­
nean area sou t h\-;ard to S . Africa. Both species mentioned 
above have been r eported with this r us t from Uganda , on 
the l a tter a l so from l•lalawi and Sier r c Leone. 

URO;·iYCES TENUICUTIS I'iCAlp . in Rusts of Aus tralia p. 87, 
1906 . 
On Sporobolus iacguemontii Kunth 
:<enya . Na i rob i , 13. 0 4.1 947, A. Bogdan (503 1, II+ II I. 
On Soorobolus kent rophyl lus ( I~ . Schum.) \'1.0. Clayton. 
Sor.1alia . Tugdheer reg . , Tiyo plain , 18 .06 . 1979, Hansen & 
Heernst ig {6 1 93 1 , I I+ III. 
On Sporo bo lus natalensis (Steud.l Th . Dur. & Schinz (syn . 
.§..:_ c a pensis (P . Bea uv . I Kun th var. laxus Nees l 
Et h iopi.::.. Bahadur gor ge , La ke Tana , 1920, G.\'J . Gr abham, 
II . 
Zaire . Kh1u Prov., P.ubshuni, Bishusho , 1810 rn , 28. 08. 1 959, 
A. Leonard ( 5261 ) , I II ; Kasai Pro v., Nukaoba road, 
10 .1956, Li ben {19 6 1), II. 
On Sporobolus pyrar:'lidalis P . Beauv. 
Ethiopia. Oddc, 2600 1n, 23.03.1958, H. Smeeds ( 118 4 A), II 
• Ill. 

This rust is \lidespread in warrr.er r egions in Africa, 
As i a, Aus t ra lia and t he Americas, occurring on a lar ge 
numbe r o f Sporobolus species . To my knowled9e the rust has 
been recorded o n 2.:_ caoensis from S. Af r ica , Tri s t an da 
Cunha and Ile\.,. Zea l a nd, bu t as the varie ty is not g i ven it 
cannot be said \.,.hethe r S . na t a lensi s is a new host for 
t his rus t. -

URONYCES TURC0:-1 AN ICUC.i l~a ta jev in {\!<ad. Nauk Bot. Odt. 
Sporov. Rast . Bot . i·iater. 8: 111, 1952 . 
On Hordeum bulbosurn L. 
Jordan. Gabe l Amans (i:oab l , 600--700 rn , 2 5.04.1945, P . G. 
Davies ( 87 1 8 1 , II+ III. 
On Hordeum ma rinum Huds ssp. q ussoneanur.~ (Far l. l ( syn . .!:!...:.. 
qenicula t um All.) 
Libya . Cirenaica , Sirene-es Safsat , 1 8 . 04 . 1933, R. 
Par.1pan ini ( 733 1 ; Ci r enaica 650 n, 11.04. 1 939 , iLY. 
Sandwith (2245), both II+ III. 

Uron . turcomanicur.'l has hitherto been knoNn only fror.1 
I r aq , ----rz:an and Turcmenistan . ~ bulbosun i s the type hos t 
\·thile ~ ~ ssp. qussoneanum is ne\.,. to this r us t. 
Some t eliospores on the la tter host are some\-that lon9er 
t han s t a ted i n the dia9nosis, up to 28 ,.um. 
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SOME FORGOTTEN DISCOMYCETE COMBINATIONS 
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ABSTRACT 

Thineen combinations for discomycete names have been found in early volumes of 
the Bulletin de Ia Socibi Mycologique de France which h3ve apparently been overlooked 
by all subseq uen t authors. Several common species names now require different author 
citations and/or different literature citations than ever have been adopted. A new name is 
proposed for the fungus illustrated by Boudier in his l eones Mycologicae as Cyathipodia 
llillosa: Helvel/a di.uing ii Korf. 

Perhaps because no complete indices to the volumes of the Bulletin de Ia 
Sociiti Mycologique de France exist, thirteen apparent new combinations for 
discomycetes made in papers by L. Arnauld (1893), E. Boudier ( 1897, 1898, 
1899), and N. Patouillard (1906) have not , to my knowledge, ever been noted 
by later authors. I call them to attention here, for amongst them are eight new 
combinations which I have cited incorrectly (Korf, 1986) in my compendium 
on the names possibly applicable to the plates in Boudier's l eones 
Mycologicae, either as accepted names or as synonyms. These are indicated 
with an aste risk (•) below: since the compendium is arranged by the final 
plate number assigned by Boudier, the leones Mycologicae plate number is 
also listed for ease of entry of these emta in volume 5 of the reprint edition. 
Names which I consider "generally acceptable modem" names are given in 
boldface. 

In addition to the names I list here, there are many other apparent new 
combinations made in the Bulle tin within articles or in lists of species 
collected on forays or brought to meetings. These are not validly published 
combinations when they lack author citation for the epithet and thus do not 
fulfill the requirements for a " reference (di rect or indirect) to a previously 
and effectively published description or diagnosis ... " demanded by Art. 
32. l(c) of the International Code of Botanical Nomenclature. Mere citation 
of the name(s) of or abbreviation(s) of the author(s) of an epithet is sufficient 
indirect reference for papers published prior to 1953 (Art. 33.2). No auempt 
was made to cover combinations in genera other than those of discomycetes , 
and post- 191 0 volumes of the Bulletin were not checked. 
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THIRTEEN REVISED AUTHOR AND/OR LITERATURE C ITATIONS 

ALEURIA BUXEA (Quel.) Arnauld ('busxea'), Bull. Soc. Mycol. France 9: 
Ill. 1893. 

• Pedza buxea Quel. , C. R. Ass.franq. Av. Sci. (Rouen, 1883) 12: 509. 
1884. 

•ANTHRACOBIA MELALOMA (Alb. & Schw. : Fr.) Arnauld, Bull. Soc. 
Myco/. France 9: 112. 1893. [Icon. Mycol. pl. 387.] 

• Peziza me/aloma Alb. & Schw., Consp.fung.lusat. 336. 1805. 
ASCOPHANUS HEPATICUS (Barsch) Boud., Bull. Soc. Mycol. France 13: 15. 

1897. 
" Peziza hepatica Barsch, Elench.fung. Continuatio 1: 199. 1786. 
• Fimaria hepatica (Barsch) Brumm., Persoonia 2: 322. 1%2. 

CILIARIA HJRTA (Schum. :Fr.) Arnauld, Bull. Soc. Mycol. France 9: 112. 
1893. 

" Peziza lurta Schum., Enum. pl. 2: 422. 1803. 
• Scutellinia hirta (Schum. : Fr.) Kuntze, Revis. gen. pl. 2: 869. 1891. 

CILIA RIA LIVlDA (Schum. : Fr.) Pat., Bull. Soc. Mycol. France 22: 53. 1906. 
e Peziza livida Schum., Enum. Pl. Sae/1. 2: 422. 1803. 
• Trichophaea livida (Schum. : Fr.) Boud.,lcon. mycol. Liste prilim. p. 

[3]. 1904. [Doubtful species: cfr. Yang and Korf, 1985, p. 523.] 
•DISCIOTIS VENOSA (Pers. : Fr.) Arnauld, Bull. Soc. Mycol. France 9: 111 . 

1893. [Icon. Mycol. pl. 254.] 
• Peziza venosa Pers., Syn. melh.fung. 618. 1801. 

•DISCIOTIS VENOSA (Pers. : Fr.) Arnauld var. RETICULATA (Grev.) Boud .. 
Bull. Soc. Myco/. France 15: 53. 1899. [Icon. Mycol. pl. 255.] 

• Peziza reticulata Grev., Scott. crypt. fl. pl. 156. 1825. 
• GALACTINIA BADIA (Pers. :Fr.) Arnauld, Bull. Soc. Mycol. France 9: Ill. 

1893. [Icon. Mycol. pl. 283.] 
• Peziza badia Pers. : Fr. , Observ. mycol. 2: 78. 1800. 

• GALACTINIA CASTANEA (Que!.) Boud. (u t 'Q. '),Bull. Soc. Mycol. France 
14: 20. 1898. [Icon. Mycol. pl. 287.] 

~ Peziza castanea Que!. , Mem. Soc. Ernul. Montbiliard, ser. 2, 5: 399. 
1873. 

= Pedza app/anala (Hedw. :Fr.) Alb. & Schw., Consp. fun g. lusat. 312. 
1805. 

GALACTINlA BOLTONll (Que!.) Boud. (ut 'Boltoni Q.'), Bull. Soc. Myco/. 
France 14: 20. 1898. 

" Peziza bo/umii Que!. ('Boltonii' ), Bull. Soc. Bot. France 25: 290. 1879 
(1878). 
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*LEPTOPODIA VILLOSA (Schaeff.) Boud. in Arnauld. Bull. Soc. Mycol. 
France 9: 111. 1893. [Icon. Mycol. pl. 240, as Cyathipodia villosa.] 

" £/vela villosa Schaeff., Fung. Bavar. Palat. nasc. 4: 114. 1774. 
"' He/vella vi/losa (Hedw.) Dissing & Nannf. , Svensk Bot. Tidskr. 60: 

330. 1966 (later homonym), " He/vella dissingil Korf.l 
*OTIDEA GRANDIS (Pers.) Arnauld, Bull. Soc. Myco/. France 9: 111 . 1893. 

[Icon. Mycol. pl. 328.] 
e Peziza grandis Pers .. Syn. meih.fung. 639. 1801. 

*TRICHOPHAEA WOOLHOPEIA (Cooke & Phil!. in Cooke) Arnauld 
( ' Woolhopei'a'), Bull. Soc. Mycol. France 9: 112. 1893. [Icon. 
Mycol. pl. 365 .] 

= Peziza woo/lwpeia Cooke & Phil!. in Cooke ('Woo/hopei') , Grevillea 
6:75. 1877. 
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SUHHAR¥ 

Mcocarp development of LophodermJum multJmatrJcum sp. 
nov., a species common on many angiosperms in New zealand 
and South Amerlc.:i, is described and illustrated . The 
pattern of development differs from that previously 
described for other LophodermJum species because the 
ascocarp primordium consists of vertically oriented rows 
of cylindrical cells, and a layer of vertically oriented 
cells remains present between the ascocarp walls and the 
hymenium at all staqes of ascocarp development. several 
other LophodermJum species from non - coniferous plants have 
the same pattern of development . It is suqqested that the 
combination of developmental characters correlated with 
macroscopic features of the ascomata, could be used to 
seqreqate this qroup of species from LophodermJum s.l . 

INTRODUCTION 

There have been several studies on ascocarp 
development in conifer-inhabiting species of LophodermJum 
Chevalller and other closely related qenera, includinq 
Hypodermella Tubeuf and Lophodermella HOhnel. Although 
there is dlsaqreement regardlnq the nature of the sterile 
elements present amonqst the asci, and the exact site of 
ascus development (see discussions in Uecker & Staley 
1973, Campbell & syrop 1975 , Horgan-Jones & Hulton 1979) 
there is qeneral aqreement regardinq the pattern of 
development of sterile tissues of the ascocarps (Jones 
1935, Gordon 1966, Thyr & Shaw 1966, Uecker & Staley 1973, 
Campbell & Syrop 1975, Horgan-Janes & Hulton 1979). The 
ascocarp primordium consists of a mass of 
undifferentiated, interwoven hyphae ( • "plectenchyma" as 
defined ln Hawksworth et al. 1983) within which the 
hymenlum develops (see, fo:t: example, illustrations in 
Campbell & Syrop 1975, flqs 2 , 3; Uecke :t: & Staley 1973, 
figs 4, 5, 6). The part of the plectenchyma above the 
hyroenium founs the upper ascomatal wall (often termed the 
clypeus) and that below the hymenlum eithe:t: fornus a layer 
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of undlfferentlated, pseudoparenchymatous tissue or 
becomes darkened to form a differentiated lower wall. One 
exception to this general pattern has been reported by 
Gordon (1968) for Lophodermium nitens Darker. Horgan­
Janes & Hulton (1977), however, disagreed with Gordon's 
interpretation of ascocarp development in this species. 

The present paper describes a new species from New 
Zealand and South Arner lea, and reports the pattern of 
development seen in sterile tissue s of the ascomata. 
Development in this species is compared with that 
previously descr lbed for other species of Lophodermi urn, 
and its taxonomic significance i s discussed. 

MATERIALS AND HSTHODS 

Dried herbarium materia l was rehydrated in 3\ KOH, 
and 8-10 }.lm thick sections of ascocarps and pycnidia vere 
cut uslnq a freezinq microtome. Asci, ascospores, and 
paraphyses were examined from squas h mounts made ln 3\ KOH 
and Helzer's solution. cultural characteristics were 
determined from si nqle ascospore isolates qrovn on 'Difco ' 
oatmeal aqar . Colonies were incubated at 20°C under near 
ultraviolet and cool white fluorescent llqht, with a cycle 
of 12 hour light/12 hour dark. 

RESULTS 

Lophodermium mul timatr icum sp. nov . (Figs 1, 2 , 7) 

Ascocarp! elllptici , atri; margine induti duobus cum 
stratis quorum, stratum 1ntorsum cellulas habet 
verticales; paraphyses ramosae; asci 95- 130<-150) x 6-8 
}.lm, cylindr lei, apices versus decrescentes; ascosporae 75-
100 x 1 . 5- 2 }.lrn, in muco involutae. 

HOLOTrPE: Hev Zealand, Buller, vic. Murchison, Haruta 
Saddle, Warbeck Scenic Res., on Rubus cJssoides , coll. 
Johnston CR16ll et al., 16 Apr 1983 (POD 46125) . 

ETYMOLOGY: multJ- • many, -matrJcum = matrix, hos t; refers 
to larqe number of plant species on wh ich thh fun9us is 
found. 

Ascocarps forminq on fal l en leaves, in discrete 
groups within pale yellowish areas, or in some co llec tions 
in undifferentiated areas . Hot associated with zone 
lines or with anamorph pycnidia. 

ln surface viev immature, unopened ascocarps 
appear macroscopically as two blackened areas separated by 
a broad, pale longitudinal zone . In some collections the 
pa l er zone is less defined, and immature ascocarps appear 
as a single blackened area more or less elliptical in 
outli ne, with a narrow paler zone extending longitudinally 
along the ascocarp . Mature, opened ascocarps 0 . 3-0.8 (-
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Fig 1 tophodermium multimatricum . Hacroscoplc appearance 
of ascocarps. A. Immature ascocarps. B. Hature ascocarps. 
(bar scale :a lmrn) . 

2.0) x 0.2-0.3 mrn , walls black, the ascocarp raising the 
host surface so that the wall becomes steeply anqled to 
the surrounding leaf surface. Ascocarps developing a 
d 1st 1 net 1 ve , black, flattened area adjacent to both sides 
of the elongate, sll t-like opening. Lip cells absent. 

Ascocarps subepidermal to Lntraep lder ma.l . In 
vert ical section in lrol"'\ature ascocarps there are three 
distinct layers of tissue surrounding the developing 
hymenium, termed here an upper wall layer, a lower wall 
layer, and an 1 nner layer. The separate upper and lower 
wall layers both comprising dark brown, thick-walled 
cells. The upper wall 10 - 15 }J.rll wide , the lover wall up to 
about S ).lm. Between the upper and lower walls is the 
third, inner layer, comprising hyaline, thin-walled, 
cylindrical cells arranged in vertical rows. The 
hymenlum develops within the inner layer following a 
breakdown of some of the vertically arranged cells near 
the centre of the ascocarp . In mature ascocarps the 
upper wall is up to 20 j.tm wide. There is a narrow 
extension to the upper wall bordering the ascocarp 
opening, and this covers the top of the hymenlum. It 
consists of vexy datk tissue, and is oriented at right 
angles to the rest of the upper wall. 

Paraphyses 1 -2 ).lm diam., unswollen, branching 2-
3 times near apex , extending 20-30 )J.m beyond asci. Asc i 
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95-130(-150) x 6-8 ).lm, cylindric, taperinq to rounded 
apex, wall not thickened at apex , 8-spored. Ascospores 
75-100 x 1. 5-2 ).lm, tapering slightly to both ends , 0-1 
septate, surrounded by a narrow gelatinous sheath. 

CHARACTERISTICS I N CULTURE: Ascospores from seven 
collections germinated on agar within 2-4 days. The 
appearance in culture was variable. In most isolates on 
oatmeal agar, colonies were 50 - 70 mm diam. after 3 weeks, 
aerial mycelium was cottony, white to pale grey , agar 
surface was not discoloured. Black-val led, more or less 
globose bodies developed near centre of colonies, mostly 
remaining sterile but In one collection (POD 43259) 
containing lmmatux:e asci. 

In isolates fx:om two collections (POD 43038 and 
POD 43036) aerial mycelium was sparse, white, stx: l ngy, 
agar surface was brown to vinaceous - brown, with globos e, 
black-walled pycnidl.a with yellowish conidial ooze present 
on agar surface. Pycnidia were up to 250 ).lm diam., walls 
up to 30 ).lm wide, pseudoparenchymatous, outermost 2-3 
layex:s of cells with dark brown, thickened walls , 
otherwise of thin-walled, hyaline cells . Conidl.ogenous 

A 

~ 
I 

Fig 2 LcphodermJum multJmatrJcum (POD 46125). A. Asci . 
B. Apex of asci and paraphyses. c . Released ascospore. 
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layer lined whole of the single, convoluted locule. 
Contdioqenous cells 10-22 x 2.5-4 J.tm, discrete, more or 
less flask - shaped, sympodial, often with two conidia held 
at apex. Conidia 3- 7 x 0.8-1.2 J.tm, cylindric with rounded 
ends , nonseptate , hyaline. 

HABITAT: Fallen leaves of Bellschmledla tawa, Cordyllne 
spp . , Clusla sp. , DendrobJ um sp., Dracophyllum 
pyrJmJdale, Elaeoca.rpus hooke.clanus, Freyc!netla bauerlana 
ssp. banksil, Gahnia sp., Gaul ther !a spp. , Hoher Ja sp . , 
Knlqhtla excelsa, Leptos pe.rmum sp., Hetroslderos 
fulqens, Nesteqls lanceolata, Nothofagus dotllbeyi, N. 
fusca, H. menzies!!, H. t.runcata, PhormJum sp ., 
Pseudopanax spp., Rhopa1ostyl1s sapJda, Rlpoqonum 
scandens, Rubus c!sso!des, We!nmann!a racemosa. 

DISTRIBUTION: All parts of New Zealand, also from Chile, 
Venezuela. 

SPECIMENS EXAHIHEO : Over 60 collections have been examined 
including: New zeala nd, BULLER, E. of Murchison, between 
6-Hile and Hatak i tak i, on Pseudopanax sp., cell . Johnston 
CR190) et al., 16 Apr 1983 (POD 43972) . NELSON, Lake 
Rotoiti, on Pseudopanax sp., coll . Joh nston (R43), 13 Hay 
1982 CPOO 43246) . WAIKATO, vic . Waitomo, on Be11schm1ed1a 
tawa, c oll. Kendrick (KNZ167), 14 Jan 1974 (POD 405531. 
TAUPO , Kalmanawa State Forest Park, Cascade Hut Tr. , on 
Nothofagus menzies!!, coll. Johnston (R428l & HcKenz!e, 26 
Mar 1984 (POD 46125) . 
South America, CHILE, Valdivia, on Nothofaqus dombeyl, 
coll . Butin, 22 Sep 1968 CZT - as L . hysterioides). 
VENEZUELA, border Dpto . Federal and Edo . Miranda, La 
S!lla, on ClusJa sp., cell. Dumont (VE-1061 et al., 18 Jun 
1971 (NY - filed under Propolis ert~argl nata, which is also 
present on this collection). 

NOTES: Two features d13tinguish L . multimatricum from 
otht:r LophodermJum spt:cles found in New Zealand: 

1. a layer of cylindrical cells arranged in 
vertical rows between the wall layers a nd the hymenium; 
and 

2. ascomata which lack lip cells but which at 
maturity have a black, flattened area ad j acent to both 
sides o f the asc ocarp opening. In vertical section this 
f l attened area is seen as a distinct , narrow extension to 
the upper wall, stretching across the top of the hymenium. 

Several other Lophodermium species, described from 
other parts of the world on various angiosperm hosts, also 
have these two distinctive features (see below). L . 
mult!matricum is disti nguished from these species by the 
shape o f the paraphysis apex, by the width and shape of 
the ascus apex, and by the presence or absence of anamorph 
pycnidia . 
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Pattern of ascocarp development i n Lophodermium 
mult1matr 1cum 

Both mature and immature aecomata are found at all 
tlmes of the year, and all stages of ascocarp development 
may be present in individual collect ions. The less mature 
ascocarps are near t he edge of the usua lly discrete groups 
of ascocarps. 

Ascocarps are first visible macroscopically as 
small round to elliptic, greyish areas . In vertical 
section they consist of a series of vertically oriented 
revs of hyaline, thln-valled, c yllndrlcal cells embedded 
beneath the host epidermis . The bottom cell of each row 
l s pale brown and its outermost wall is slightly thickened 
(Fig 31. 

A horizontal split develops across some of t hese 
rows of vertically arranged cells (arrowed in Flq 3). A 
layer of "true" paraphyses (i.e. growing upwards from the 
base of the locule and never attached at their apices) 
ar 19e from dl9organised, hyphal cells which develop near 
the base of the cavity formed by this split. The remain~ 
of the broken ro~ of vertically oriented cells can be 
seen above and belo w the developing paraphyses, and 
unbroken rows of these cells are present to both sides of 
the space into which the paraphyses are growing (Fig 4) . 
Wlth further development the ascocarp becomes wider and 
deeper as the unbroken rows of vertically oriented cells 
grow longer . At thi s stage the lowermost cells of the 
vertical rows become darker brown and thicker walled and 
start to differentiate into a d is tinct lower ascocarp 
wall . A few dark brown, thick wa lled fungal cells are now 
present within the previously empty epidermal cells of the 
host (Fig 4 l, and as the paraphyses continue to lengthen 
these cells almost fill the ep ide rmal cells, so f orminq a 
d iffe rentiated upper wall layer. Two or three of the 
epidermal cells near the centre of the ascocarp remain 
empty (Fig 5). At this ~tage, ln surface view, the 
ascocarps appear macroscopically as two separate blackened 
areas. The paraphyses now become closely septate in their 
lower half, and hyphal bridges develop between adjacent 
paraphyses (Fig 5). 

The ascocarp starts to ope n with the breakdown of 
epidermal cells which do not contain the dark brown fungal 
cells of the upper ascocarp wall. Simultaneously the 

Figs 3 -7 Lophodermium multimatricum (POD 46125). Vertical 
median transve rse sections of ascocarps at different 
stages of development . All at same ~cale. See text pp. 
388 - 390 f o r details. 
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upper wall becomes more extensive near the centre of the 
ascocarp, developing a nar r ow group of dark brown cells 
which extend at r lght angles to t he rest of the wa ll, down 
t hrough t he r e mains o f the vertical rows of hyaline cells 
whi ch are still present a bove the hymen i um (Fig 6). Asci 
start to d evelop at this stage. The exact site of ascus 
deve 1 opment was no t observed. 

As ascospores develop, the hyme nium expands and 
the top of the ascocar p is rai sed above the level o f the 
s u r r ound ing leaf ti ss ue . The upper ascocarp wal l becomes 
a l most vertical in orientation, with t he top o f the 
h ymenlum covered by t he narrow extension to t he up per .... all 
whi ch first develops a s the ascocarp starts to break open 
( Fi g 7) . By this time the extension is ve ry dark without 
a distinct cellular struc ture . The hyaline, vertically 
o ri ented cells wh ich s u rrounded th e deve l op ing hymenlum 
are stlll p r ese nt, al t hough, exce pt a t t he o u ter edge of 
the base of t he ascocar p, they are cr us hed a nd mi sshapen 
because o f the pressure exe rted by the developing 
hymenium. 

Whe n we t the hyme nlum furt he r expands and the 
sides of t he ascocarp are f orced apart so that the top of 
t he hymen ium is exposed. When dry the hymenlum is 
completely e nclosed, cover ed by the narrow extens ions to 
the upper wall wh ich developed adjacent to the ascocarp 
open ing. It is the deve l opment of these extensions to t he 
upper wall which g 1 ve the a scocarps the 1 r c ha racter 1st ic 
mac r oscopic appea r ance . 

Other Lophoderm!um spec ies with the same pattern of 
ascocarp development as described for L. mult!matricum . 

This list has been compi l ed follo wing exam i nati on 
of the s pecimens and/or illustrations ci t ed. It is 
probabl e that othe r Lophodermium species a l so belonq in 
t his qroup . 

L. a leurit f.s Rehm (Ph ilippines , Los Banos , on dead leaves , 
co l l. S . A. Reye s , 27 Ha y 1914 - S ; C . F. Bak er Funql Halayana 
1154 - s l. 
L. breve (Berkeley) de Notarls (Campbell I s ., on uncinfa 
hookerl - Hol otype, K I. 
L. camellUcola Hin t e r ( Ind ia , Assam, on Came ll!a si nesU, 
coll. Tunstall, 9 Aug 1922 - Holo type, I HI 23122) . 
Illust ra tion, Cannon & Hi nte r 1986 , page 59. 
L . dracaenae Phillips & Hark ness (USA, California , Ha y 
1881, Harkness collec ti on of fung i 12514 - Ho lotype , BPi l . 
L . "hawa!ense" Petrak ( Hawai i , Pogues Ditch Tr ai l, o n 
Polypodi um sp., coll. Shear, 30 Dec 1927 - Type, W). 
L . hederae De nn ls & Spooner ( Azo r~ s , sao Miguel, Penta 
Delgada, on Hedera sp . , 21 Ha r 1975- Holotype, K). 
L . hedericola Ahmad (Pakistan, Chora Cali, on Hedera 
nepa l e nsi s , cell. Ahmad , 1 4 Apr 1962 - Holotype , H11 
292063). Ill ustration, Cannon & Hinter 1986, paqe 71. 



L. javanicum Penzig & Saccardo (Java , Tjibodas, on 
Elettar ia sp., coll. o . Penzig, 1397- ? Type , W) . 
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L. manglferae Koorders. Type material not examined but 
several collec tions identified as this species in IHI I IHI 
297389 on Hydnocarpus, Ma laysia; I HI 207753 on Ha ngJtera, 
India; IHI 956 459 on Hangifera , Guinea ; IHI 285291 on 
Spatholobus , India) fit into this group. Not all IHI 
collections labelled as L. ma nglferae belong in this 
qroup. Illustration , cannon & Hinter 1986 , page 73 . 
L . passiflorae Rehm (Phill pplnes, Los Baaos , on Passiflora 
quadrangularis, coll. C . F. Baker 1406, Dec 1912 -
? Holo type , s; Philippines, Los Bafios, on P. 
quadrangulari s, col l. C . F. Baker , 5 Sep 1913 - S). 
L . p l anchoniae Reh m (Phlllpplnes, Los Ba6os, on Plancllonla 
spec t ab1l1s , coll. C. F. Bak er 13080 , 4 Apr 1914 - s; c . 
F . Baker Fungi Halaya na 1156 - S , Wl. 
L . reyeslanum Rehm ( Philippines , Los BaS:os , on fal l en 
leaves , coll. S. A. Reyes, 15 Aug 191 3 - S). 
L. rotundatum Sydow (Philipp ines, Prov. Laguna, near Los 
Baflios, Ht. Haqulling, on Dil len ia sp . , coll. C. F. Baker, 
Dec 1913, Fungi Halayana 139 - Type, W; also present on 
same lea ves as L. reyesianum ln collec t ion cited abo ve -
Sl, 
L . s mllaclnum Petrak (USA , Hawaii, Olinda Pipe L ine , on 
Smilax sp ., Shear & Stevens, 29 Dec 1928 - Holo t ype , W) . 
Lopllodermium sp. (Chile , Valdivia, on Gevulna avellana, 
coll. But in , 22 sept 1968 - ZT , as L. llys:teriofdes). 
Lopllodermium sp . (US A, Ca lif o rnia, Humboldt Co., coll 
Parks (4650) , 6 Feb 1931 - IKI 23082, as L. exar idium). 
Lophodermium s p . (US A, Ha wai i, Oahu , on Hetros ideros sp., 
coll. Loring (2853) , 11 Ha y 1947 - BPI) . 
Lophodermfum sp . on va r ious hosts from south America , 
(numerous collections exami ned includi ng, Venezuela , Edo . 
Aragua, Parq. Nac. Henry Pett ler , Haracay- Choron 1 Rd . , on 
CJ usJa sp. , coll. Dumo n t (C0-5961) et al, 12 Jun 19 71 -
NY. Nova Gra nata, 186m, Herb . Lind ig 2891, Herb . 
J . J.Tr iana ( 1829 - 1890), on Cl usia sp. - K, as L . 
hyster1oides . There are two othe r Lophod ermium s pecies 
also present o n t hi s collection). 
Clithris pandanJ Tehon. Illustration, Tehon 1918, plate 
IX, fig 6 . 

DISCUSSION 

The ascocarp primordium of L . multimatrJcum is 
simllar to that described by Gor don ( 19681 for L. nl tens, 
wit h both cons i sti ng of a series of vertically oriented 
rows of cylindrical cells. Ho wever , the pattern of 
development described by Go tdon (1968) differs from that 
of L. mul timatricum in t .... o respects . I n L. nitens at a n 
ea rly stage of development the ve r tically ar r a nge d cel l s 
became dark brown, and the vertical artangement was lost 
before the ascocarps matured. Horga n-Jone s & Hulton 
(1977) examined other collections of L. niten.5, disagreed 
with Gordon's in terpretation, and found the pattern of 
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development to be the same as t hat previously described 
for other LophodermJum species. They claimed the 
vert i call y ar ranged cells illustrated by Gordon (1968) 
we re an artifact caused by sect i oning close to t he edges 
of the ascocarps. Ass uming that the collections examined 
in these t wo st udi es represe n t the s ame s pec i es, t hen 
Gordon's observations must be considered s us pec t , although 
Gordon included c ollec tions with subepide rmal as we ll as 
subc ut icular ascocarps i n his concept of L . n!te ns. 
Darker ( 1932) in the original description of this s pecies, 
and Hinter (1981) , both described L. nJtens as having 
subcuticular ascoca r ps, and regarded this feature as 
diagnostically useful . I t is possible that Gordon's 
material repre sented another LophodermJum species. 
Whateve r the case , the ascocarp primordium consisti ng of 
vertical rows of cylindrical cells desc ribed in this study 
for L. multJmatrJ c um is not an artifa c t ca used by the 
position at wh ich the vertical sections were cut, t he 
s tructure is seen in se rial sec ti ons do wn t he entire 
length of an ascoma. It remains uncertain if any 
Lophoder m!um spec ies on Plnaceae have this k i nd of 
ascocarp development. 

Host non - c onifer ous LophodermJum species 
examined, includ i ng L . arundJnaceum (Sch r ade r)Chevallier , 
the t ype species of Lophoderm! um, have an ascocarp 
primordium comprising plecte nc hymous tissue as previously 
described for Lophoderm! um by Morga n-Jones & Hulton ( 1977, 
19 79) and other s (unpublis hed observa t i ons). However, the 
spec ies listed above in the resul t s section form a 
distinctive and easily recog nisa ble second group, with a 
primordium comprising r ows of vertical l y oriented, 
cylindrical cells. LophodermJum as a t present 
ci rcumscr ibed includes any member of the Rhytismataceae 
with filiform ascospores , and an ascocarp opening by a 
single longitud ina l slit . The group of species sharing 
these two characters is large and heterogeneous . The 
heterogeneous nature of LophodermJum has long bee n 
recognised (e.g. Darker 1932, Tehon 1935). However the 
only attempt to reorganise Lophode rm!um (Te ha n 1935) was 
rejected by later authors (e.g. Terr ier 1942, Darker 1967, 
Cannon & Hin ter 1986) in s pite of these author s 
acknowledging the unsatisfactory nature of the genus. 

The Rhyt i smataceae vary conside rably in t he way 
t he s teril e ascocarp tissues develop, in t he way the 
ascoca rp opening develops, and in the deve lopme nt a nd 
nature of the structures whi ch line the o pen ings of mature 
ascocarps (unpubli shed observations). These characters 
ma y be useful in redefi ni ng ge neric limits within t he 
Rhytismataceae. The developmental characte r s s ha red by 
L . multJ matrJcum and the othe r Lo phodermlum species 
lis ted, could usefull y and conveniently be used to 
seqreqate out these taxa from Lophodermlum in t o a new, 
clearly definable genus. The feature of having a laye r 
o f t issue comprising ve rt ically oriented cell s bet ween the 
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ascocarp wall and the developing hymenium is sP.en at all 
stages of ascocarp maturity. The macroscopic 
characterhtic of a black, flattened area adjacent to the 
ascocarp opening means that this group can also be 
distinguished in the field. 

Ha ny of the species in this g r oup also have a 
second distinctive, macroscopic character. ln surface 
view the immature ascocarps appear as two parallel dark 
patches separated by a paler zone (Fig lA). This f eat ur e 
was noted by Cannon & Hinter ( 1986) fo r L. mangi ferae, and 
is seen in most collections o f c.. . multimatricum, however, 
its presence is variable, and in some spec ies is not seen 
at all. Some other species, Yh ich do not have the mode of 
ascocarp development character istic of this group , for 
example C..ophodermium aqathid1s Hinter & Hettige, may als o 
have a well developed paler zone do wn t he centre of 
immatur e ascomata. Thus, this feature, although 
distinctive, must be used wi th cau t ion . 

The seg regat ion of the present group from 
Lophodermium s . 1. , although not formally proposed here, 
would be a start to the long overdue rean:angement of this 
heterogeneous genus. Be fore doing this t here is a need 
for a monographic revision of all species which possess 
the developmental c haracters discussed here. 
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PLASKOPARA LACTUCAE-RADICIS, A NEW SPECIES ON 
ROOTS OF HYDROPONICALLY GROVN LETTUCE ' 

K.E. Stanghellini and R.L. Gilbertson 

Dept . of Plant Pathology, Univ. of Arizona, Tucson 85721 

SUKHARY 

Plas•opara lactucae-radicis is described as a new 
species of downy mildew from roots of hydroponically 
grown Lacruca sativa L. in Virginia. It differs fro• 
P. helianthi Novotelnova f . helianthi, the only other 
downy •ildev known to sporulate on roots. in having 
shorter sporangiophores that lack a swollen base, non­
verticillate ult i mate branches. and unipapillate 
sporanqia. Plas.opara lactucae-radicis has been found 
only on roots. 

In Auoust , 1981, l ettuce plants (Lactuca sativa L. cv. Ostinata 
and Salina) exhibiting root-rot sy11ptoms were obtained from a 
couerdal greenhouse in Rapidan , Virginia. ttic r oscopie exa.ination 
revealed the presence of a downy mildew-like fungus on the roots. 
Profuse aeri&l develop•ent of sporangia occurred on the roots, but not 
on leaves , following incubation in humidity chambers . Oospores were 
also observed in decayed root tissues. An "on site" visit of the 
greenhouse in September, 1981 by the senior author revealed that the 
fungus vas sporulating on roots of lettuce plants o f all ages and vas 
unifonly distributed throughout the 2 . 4 ba facility which e11ploys the 
nutrient fila technique of cul tivation. Repeated attempts to isolate 
the fungus on agar medium we r e not successful. Since the 11orphological 
characteristics of this funous, in addition to its occurrence on roots 
of cultivated lettuce, could not be matched or found in a survey of the 
literatur e , it is here described. as a new species . Details on the 
eco l ogy and pathology of the fungus will be published elsewhere. 

PLAS/!OPARA LACTUCAE-RADICIS Stanghellini and Gilbertson, sp. nov. 
Spo r angiophoris in radices, hyalinis, sin;ulis vel 

fasciculatis, a vesiculus e xorientibus, S-10 pm late, 150-520 pm 
altitudinae; 3-5 pinnatis; ruos ultimi s fusoideus , rectis ad flexis , 
10-40 pm lon;is; sporan;ia ovata vel ellipsoidea, unipapillatae , 
crassi t unicatae, 40-91 x 29-52 \111, ;erminat i onis a zoosporis; zoospor is 
40 - 160 per spor an;iua, circa 10- 12 Pll in eli .. ; spo r angiopboris 
secundarius saepe exorientibus ramos ulti11is; oosporis apleroticus, 
crassitunicatae , laeves, 28-32 pm in din. Hab . in radices Lactucae 
sativae , Rapidan, Vir;inia: Holotypus : AZ 16100, in herb. National 
Fungus Collections, Beltsville , ttaryland. 

a Univ . of Ariz. Agricultural Exp. Station Journal Paper 4442. 
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Fig . 1. PlasJJopara lactucae-radicis. a, sporan;io­
phores and sporangia on root; b, sporangiophore shoving 
developaent of secondary sporangiopbores from 
steriomata. 

Sporangiophore& hyaline, developing on roots. sinqly or in 
clusters. arisin9 from swollen vesicles iD host tissue; aain alds of 
sporangiophore 5-10 }111 in diam , 150-520 pa in height , monopodially 
branched vitb 3- S pri .. ry branches; priury branches S-10 p.a in di ... 
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Fig. 2. Pl asflopara lactucae-radicis. a. sterigmata on 
prima ry sporangiophore and develop11ent ot seconda ry 
sporangiophores from s te rigmata; b. sporangia shoving 
single apica l papilla . 
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Fig. ). Plas•opara lactucae -radicis. a , sporangia 
liberatinQ zoospores; b, sporangium shoving apical 
papilla and basal s e ptum; c, oogonium and oospore in 
root tissue. 

arising at acute to ri;ht an;les, secondary branches l-S , not 
verticillate, arising at acute to right an;l e s , producing sporangia or 
sporangiuo producing tert i ary branches , ult i ute sporangiu• produci nQ 



Fig . 4. Pla.s•opan lactuc•e -radici6 . a , vesicular 
hypbal structures i•bedded in root tissue ; b , primary 
sporangiopbores arising froa vesicles ; c , priaary 
branches; d, secondary branches ; e , ult i aate branche s 
(sterigaata); t. aecondary sponngiophores arising from 
sterivnta; g , sporangia sbowin9 apical papillae; h, 
sporangia after zoospore discharg-e showing- apical pore. 
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bunches or sterigaata tapered to the tip, occasionally septate near 
the base, 4-6 ~ in diaa at the base , 1-3 \.1111 iD din at the tip , 10-40 
)1a long , straight or curved , truncate at the tip, some giving rise t o 
lODIJ, strai;bt , stout secondary spo rangiopbores 100-220 \.Ill long and 6- 9 
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~ in dia• that produce branches and sporangia as do the primary 
sporangiopbores; sporangia cut off by a septu• below the base of the 
aporangiu•, hyaline, ovate to ellipsoid, with a single apical papilla , 
C0-91 x 29-52 lUl (mean 70 x 45 lUI) , vall up to 2 p.m thick, ger• inatinq 
by dissolution of the apical papilla and release of zoospores; 
zoospores approximately 40-160 per sporangium, about 10-12 pm in 
length , leaving the sporangium singly or in a compact .ass and 
separating after exit i nq; encysting to form spherical IDicrocysts about 
10 p..- in dia.m ; oogonia developing in cortical tissue of host roots, 
irregularly ellipsoid , 45 - 50 pa in diaa; oospore a aplerotic, 28- 32 l1JI 
in diu , spherical, saootb-valled. at aaturity, vall 2.5-l ~ thick, 
geraination not observed; sporan9ia on roots placed on water agar 
occasionally observed to ger11inate directly by qer11 tube , those in 
vate r observed to gerainate by zoospores only. 

The only dovny 11ildev previously known to produce 
sporangiopbores on roots of it s host is Plasmopara heliaathi f . 
heliantbi (Nishimura 1926 ; Novotelnova 1966; SpencH 1981). According 
to Novotelnova (1966) and Ziuer (1974) this fungus is restricted to 
annual sunflowe r (Heliantbus annuus L.). Plasmopara balstedii, a 
species with a vide host range in the Coapositae , has been reJ)or ted on 
vild lettuce (Lactuca canadensis L.) in ftaryland (Anonyaous 1960). 
However , no speciaens of P. halstedi i on vild lettuce could be found, 
and th is record could not be confiraed. Addit ionally , no reports o f 
any do..,ny aildevs sporulating on r oo t s of lettuce vere found in the 
literature. 

Plas•opara lactucae-radicis is aorpholOIJically si11ilar to P. 
bt!!lianthi f. helianthi on annual sunflowe r roots in size of sporan;ia 
and in proliferation of teuinal branches to produce secondary 
sporanoiophores. However, P. lactucae-radicis is clearly di st i ngu ished 
fro• P. heliantbi t . helianthi by the absence of a swollen bas e on its 
sporangiopbores, its non-Yerticillate brancbin; habit, and its strictly 
unipapillate sporangia. In addition to these aorpbological 
distinctions, P. lactucae -radicis sporulates only on roots of 
cultivated lettuce whereas P. belianthi f. heliantbi sporulates on 
leaves as vell as on roots of annual sunflower. 
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ABSTRACT 

In the course of my studies of smut fungi (Ust ilaginales) f rom Europe and 
elsewhere, I have seen a great number of types and other specimens. Many 
interesting facts came to light. Several taxonomical and nomenclatorlal 
p roblems appeared. I have found inexac tnesses, nomina nuda and contradictions 
in t he literature. I have also confirmed earlier as:usnptions . Some specimens 
s howed to be undescribed species. The st udy of some typea revealed that they 
are In fact not smut fungi. Others turned out to be nomenclator ial or taxonomic 
synonyms. I have selected some of the3e problems to present in a series o f 
pupers. 

To elucidate the t axonomical poeit ion of the three known Doassansia species 
on Sagl}tnrla spp . in Europe and Siberia, I studied t he types0f"'i)."""'S8gi t t ariac 
(F uckel C. Fisch (including the type of P rotomyces bizzozerianus Saccardo, 
1816, in Socc. Mycot h. Veneta 889), D. boreal is Uro, and D. aJpina Lavrov. I 
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compared the spore bal l structure and the measurements of the spores and 
sterile cells. These studies revealed no essential differences, except for a rather 
g rea t variability in the form and size of the corti cal sterile cell s. The 
cho roctcristics of the cortical cells served for the description of D. borealis. In 
some of the spore balls of D. boreaJis and D. alpine, t he sterile cells are smaller 
ond longer than those in D. sagittariae. The&e may vary not only from one 
specimen to another, but aJso from spore baJI to spore bal l wi thin the same sorus 
and, mor eover , wi t hin the same spore ball, meaauring between 15-25 lJm in 
length. Other spore bal ls of these species do not differ in any way. In spi te of t he 
rather large var iabil it y in the form and size of the s t er ile cell s, I consider these 
species conspeci fi c as foll ows: Ooassansia sagittariae (f'"ucke l) C. f'"isch -
Physoderma sagi tt ariae f'" uckel, 1865. Type on Sogi tt aria sagittifolia L., Germany 
"bei Haltenhcim im Allrhei n", automn, L. f'"uckel, in f'"uckel, f'"gi. rhcnani exs. 
1549, 1865 (HUV 514!). - Doossansia borealis Lire, 1934. Type on Sagittaria 
nalans Pallas, Finland, Savalia bor., Kuopio, 10.Vlll .l933, M.J . Kot ilainen, in 
Mycoth. fenn. 210, 19}4 (HUV 474!). - Doassansla aJ ina Lavrov, 1937:4. Type on 
Sagi tt aria nalana, USSR, Siberia, (sel. here Yakutskaya ASSR, Verhoyanskij reg., 
lake Myuryu between Vakutsk and Aldan ri ver, 20.VIll.l925, K. Benuo (LEP!). 

Entyloma achweinfurlhii P. Hennings, 1902:(2 10), has been described from 
Egypt on Polypogon monspeliensis (L.) Oesf. (Gramineae). Several authors 
mist akenly reported it f rom Polygonum monspelicnse Cuss. (Polygonaceae). The 
descript ion of this fungus agrees wi th the plurivorous, grami nicolous Entyloma 
dactyli dis (Pasaerini) Ciferri, with charac teristic small, lead-coloured sori and 
dark , smooth spores. Consequentl y, I consider E. schwei nfurthii a synonym of [: 

~~~::O~~:rtt~ecn:~~ ~~~.j o~ut c!s h~;:u~e:~n!;n::r:~~~~:r': (i~~~'@~ 
t he type, which are also typical E. dacty l\ dis V6nky, 1985:61 . 

of =:<~a~=:?,u~::;: !11~~~~ ~;:~~:~l,1~a~:r8~~o~p~~~r:;~r::~\:~ 
I propose to transfer it into t he genus S orlsori 
(Ellis&: Everhart) V6nky, comb. nov. Basionym: 
& Everhart, Jou rnal of Mycology 3:56, 1887. Type on 
A. ar izonica Vasey), USA, N. Arizona , coli. Husby. of the spores 
~ecentl y from Aus t ralia, resulted in long, septate p romycelia givi ng 
rise la terall y and terminall y to basidiospore& (A . Nag ler, pcrs. comm.). 

The study of the type of Thecaphora orobi Zi ling, in Murashkinskij &: Ziling, 
1927:25, on Drobus luteus L. (= Lathyrus gmelini f'" r itsch), Asia, N. Altai, Chamir 
vall ey, near Kozlustica, 16.VIll.1926, M.K. Ziling (LEP!) confirmed my earli er 
concl usion (V(Inky 1985:124), based only on the description of this species, that it 
is a synonym o f Thecaphora deformans Durieu &: Montagne ex L.-R. & C . 
Tul asne. 

There is a gro4) of Ti ll etla species which has unusual large spores and a very 
characteristic ornamentat ion. These species are: T. paradoxa Jaczewski , Tilletia 
t ransi li ensis Kuznetz ovo &: Schwarzmen, and T. sabaudiae Zogg. The spores are 
globose or subglobose and measure 37-52 x 37-58 ~m. In LM the surface of lhe 
spores ore obscurely ret iculate with 6 - 10 meshes per spore diameter and finely 
verr uculose murl; in medion view a 4-6 ~m wide corona surrounds the spores 
with erec t ridges or r idges curved in one direction (optical phenomenon?). In SEM 
the surface of the spores appear densely and narrowly tuberculate. Sterile cells 
between the spores are smaller (10-30 )JfTI long), hyaline, wi t h a 3-7 um thick, 
smooth wall. A study of the types of these species did not reveal any essential 
diff erences. Their t axonomical position is considered as follows: T. paradoxa 
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Jaczewaki , 1926:169, type on Phleum sp., USSR, Transcaucasia, between 
lpchreuJi andDioben, l9.VIII.l910, H. Popov (AA!, originating from Tiflis).- Syn. 
Tilletia trensiliensis Kuznetzova & Schwarzman, in Schworzmen, 1960:240, type 
on Poa ncmoralis L., USSR, Kazakhstan, reg. Alma-Ala, Mt. Zilinsklj Alatau, in 

~;~;:~l~t~~~c~~1 Po!·;~~?~is5~; F~~~.S:.~nmAs:'pi~~A~;bo:di!~ .. 1(:b;~:~~~a~;~~: 
1851, J. MH!er-Argoviensis (NEU!), 

A specimen in Alma At a (AA!), labelled as T. pose Nogornyj, collected by 
Nogornyj in or near the type locality of this spec•ea but one year later, contains 

~Yf~c:o~~,P':t1ax~J;·ll~a.~ 1dia~::;r~··A~ q~~~t::~:r~~:rr:!~~~·~~=~~~Y ~~~: 
collected on Poa nemoralis in F'rance, reg. Alpes-Maritimes, near the village St. 
Martin- V~lbie, Mt. Argentera, "Madone de Fenestre'\ 2200 m, 2S.VII.1965 
(GZU!) be.longs also toT. paradoxa. 

The type of Ust il ogo bursa Berkeley, in scattered ovaries of Anthlsti ria 
arundinacea shows the characte~ of the genus Sporisorh.m. Sori in ovaries, 
surrounded by a pcridium, the spores are f ormed In m any-spored balls (40- 100 
~m long) which are easily decomposed In spores (7- 10 x 8-11 ~m). I propose t o 
transfer it into thls genus as Sporisorium bu~um (Berkeley) Vllnky, comb. nov . 
Basionym: Ustil o , in Hooker's J. Bot. Kew Gard. Misc. 6:206, 
1854. Type on arundinac:ea Roxb. (= Themeda gigantea (Cav.) Hock 
var. ock ,India, Sikkim (Herb. Berk. 4733, 1879; K!).- Syn. 
Sphacelo rsa (Berk .) Mundkur & Thirumalachar, .-1946:6. 

Ustil ago grossheimii Ul'yanishchev, 1950:74, was described on Zerna ussonei 
Pari. (: Bromos rigidus L. st.bsp . gussonei (Pari. ) Cout., '"' Bromus diandrus Rot h 
from USSR, Azerbajdzhan, peninsula Apsheron, near the village Pi~hagi, not far 
from Baku, coll ec ted on 27.V.19)8 by V.I. Ul'yanishchev. The holotype wa.s lost 
by fire in the herbarium of Baku (BAK) c. 20 years ago (Prof . Ul'yanishchev, pen. 
c:omm.). However, I got a sample from Prof. Ul'yanishchev, collec ted on the 
same host , in the same locality some years earlier (on 21.VI.1936) whlch I 
propose for neotype. The study of the neotype, and of additional specimens 
collected by me in and around Baku recently, could not reveal any essentiaJ 
di ff erences between this species and Ustilago bullate Berkeley. Consequently, b!: 
grO&Shelmil is considered a synonym of U. bull at a. 

The syntype of t.Jstilogo michnoana Lavrov, 1936:17, on Elymus dasystachys 
Trin., USSR, Yakutskaya ASSR, lower reach of the Amga river, near the village 
Uryunc:haj, 26.VII .192S, I. Benua (LEP!) is Us t ilago serpens (Karsten) B. 
Lindeberg, simil arly to the lectotype (V6nky 1985:234). 

The type of Ustilago sinkiangensis Wang, 1962:134, with sar i as anastomosing 

~':-t~:sz:t:i~26~~~~~~95~: L~u ~~X~;i";(7::s5f••in ~~~~S"s;~~~~~98ei~i~~~h:;?; 
in HUV 79921) is indistinguishable from Ustilago piPerii G.P. Clinton, 1904:)82, 
presenting 6-11 JJm long, pole brownish-violet spores with the typical spore 
sur face ornamentation resembling fingerprint markings. Consequently, U. 

~n:sP.c:~icd:;:,d19~8~~m~~nko: 1~B 5~~~=).ii, alike to SphacelotheCa 

Ustilago turcomanica wss named snd distributed by W. Tranzschel, 
apparently without any de!crlptlon. This smut is somewhat similar to U. bullate 
but differs from it by larger spores and by the characteris tics of the spore 
germination. 
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Ustil ago turcomanica Tranzschel ex VAnky sp. nov. - Ustila o turcomanico 
Tranzschel, in Tranzschel & Serebri onikow, Mycothcca rossica 302, 1912 nomen 
nudum). - Typus in m atr lce T riticum sguarrosum Roth. (= Eremopyrum 

~o0::~::J'.:k (S~~;d;:~)~sk~:: ~!~R ·R:p':t~r:;,cnk.~ . l~~:r~~~-cc~d~dr':~~~. ~~ 
Tr anzschel &: Sereb., Mycoth. ross. 302 (Holotypus in herbaria HUV 48921 , isotypi 
in Tranzschcl &: Sereb., Mycolh. ross. 302). 

Sori t Lmefacti, in ovoriis ad bosim palearum et gluman.rn formati, cooperti 
per membrenam t enuem, in statu lacerate multitudinem spororum otrobrunncam, 
semi·pulverulentam exponentem. Sporoe globosac, subglobosae, el li psoideae 
usque parum irregulares, episporio 1- 1,5 pm c rasso, fere leves usque pler umque 
dense et lenlter verrucosoe, 9-11 x 9,5-14(-15) pm, medioc riter olivaceo­
brunneac, in polis pari.MTI paJii diores . Germi natio: promycelium 2- vel 
3-septatum, plcrumque a basi 2- 4 - ramosum, e quo in aqua mycelium, in mediis 
nulrientibus basidiosporae laterolcs et terminale:~~. 

Sori a:~~ in Ust il ago bul lot a Berkeley. The spores measure 9-ll x 
9.5- 14(-15) llm• Germination {B refeld 1895:114; F ischer & Meiners 1952:209) by 
a 2- 3- septate , usual ly from t he base 2-4-branched promycelium, in water 
giving rise to mycelium, In nutrient media developing latera! and terminal 

~~~~p~:~sit '"rn::;t~if~i ~~;ci':r:tic:v:~e;ty~0usb:. c::.i n~de:~esE(~:~t-!~~ 
Meinen 1952:208). It is known from E. Europe, Asia and Nor th America (USA, 
p robably introduced from Asia). 

A st udy of the types of Uatil ago trebouxii ond U . kazachstanica revealed t hat 
they are conspccific. Consequently the correct name of t his fungus should be 
Ustilago trebouxii H. & P. Sydow, 1912:214, t ype on Tri ticum cri&tatum (L.) 
Schrcber (- Agropyron crlatoturn (L.) Gaertner, USSR, Novotscherkassk, 
17 .1V.1911, 0 . Treboux ([£!). Syn. Ustilago kazachst anica Gutner & Sergeeva, 
1941:75 (n .v.), type on Aneurolepidium angustum {Trin.) Nevsk i (= Leymus 
karelinii {Turcz.) Tzvelev, USSR, Kazakhstan, Dzhezkazgan raion, 15 km from 
Dzhezkazgan to Karobul ak , 26.V II .19J6, K.S. Sergeeva (AA!, LE!, HUV 12D6!); 
on Elxmua giganteus Vohl (= Lexmus racemoaus (Lam.) Tzvelov), USSR, 
Kazakhstan, Akmolinsklj rajon, between the lakes Bozgurn and Karakul, 
18.VI.1913, VF. Semenov (LEP!). 

I found one of t he syntypes of Ustilago Jaczcvskrana Lavrov var. sibi rica 
Lavrov in Lening rad- Pushki n (LEP), namely that on Hierochloc odora"'i'8""1L.1 
Beauv, f rom USSR, Far East, distr. Vladivostok , near the ri ver Lyonchin, 

!;;~:~!~: (~~;t::;::;)~f~':,t,o~~P:;esse~-~e~e~in T:~: ~ ;~i<.J~n~~~~~r5:~~~~~~~~ 
same host plant. The differences in t he spore measurements lie within the range 
of tt-e normal variabi lity of this species. 

On Lygeum spartum L. (Gromineae) were reported four Ustilago species: 
1) U. hypocty tes (Schlecht.) F ri es, 2) U. wegazzini Hirschh. var. agrest is (H. 
Sydow) Fischer &: Holton, )) ~ Rbh., and 4} U. sparti Massenot. Inter aJia 
Angus (1956:ll8) and VAnky (1985:214-217) showed, that U. soegazz ini and its 
var. agrestis are synonyms of U. hypodytes. ''Ust ilago lygey Rabenh." was 
distri buted in the exsi ccate "Un. itin. c rypt . 1866. Or Marcucci" under No . IV, 
wi thout any description. Apparently Rabenhorst never compil ed a description for 
t his name. Moreover , in his exsiccate Fungi europoei No. 1800, in 1874, he 
distributed o simil ar smut fungus on this host plant under the name Us t ilago 
hxpody tes var. ~· (One notices, t hat in Rabenhorst's usage t he vari ety means 
a connection to a special host plan t rather t han a morphological deviat ion from 
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the species). A study of "R abenhorst's species" in Un. itin. crypt. 1866, No. IV 
(HUV 9)01!), showed that it is typical U. hypodyt es. This species develops its sar i 
on the stems and rarely also on the f loral axis of the more or less aborted 
inflorescence of different grasses belonging t o a great number of genera. The 
spores measure 4-6(-7) lJm in lenght . The sari of U. sparti are restricted only t o 
t he floral part& of Lygeum seartum, the spores are larger measuring 6.5-8 lJ IO in 
lenght, usual ly with a lighter area. Consequentl y, the four species of Us til ago 
reported on Lyqeurn spartum belong to two species: t he common U. hypodytes, 
and the more rare collected U. sparti. 

EXCLUDED SPECIES 
A study of the type of Entylom a echi nopsis Schwarzman, 1960:288 (on 

Ech inops sphaerocepholus L., USSR, Kazakhstan, Western Tyan'-Sha n' , at the 
Koksu r iver, 19.VII .1949, S.R. Schwarzman; AA!) did not reveal any spores of 
Entyloma type but rather abundant masses of bacteria (= bacteriosis) and 
spher ical cell s of host plant origin. 
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TWO NEW POLYPORES FROM BURUNDI IN AFRICA 

BY 

LEIF RYVARDEN 
Botany Oiv., Biological Inst. , Univ. of Oslo , 

P.O. Box 1045, Blindern, N-0316 Oslo 3, Norway. 

SUMMARY 

Oligoporus africanus Ryv. and Perenniporia 
dendrohyphidia Ryv. are described as new. The 
former is characterized by small, allantoid 
and amyloid spores, the latter by cystidioles, 
dendrohyphidia and skeletal hyphae, which are 
dext r inoid and become ol i vaceous green in KOH. 

Dr. J. Rammel co has in the recent years collected 
extens i vely in Centra l Afr i ca and has over years sent me 
many polypores for identi f i cation . In a collection from 
Burundi there were two polypores which seem to be 
undescribed, both typified by rather remarkable characters. 
I would like here to express my thanks t o Dr. J. Rammeloo 
for his generosity in sending specimens. 

Oligoporus africanus Ryv. nov. sp. 
Fructificatio sessilia; pileus glaber, ochraceus ad pall ide 
brunneus, Pori facies labus ubi vivus , pallide brunneus ubi 
siccus, contextus albus, pori angul at i s, 4-S per mm,syst­
ema hypharum monomiticum , hyphae generatoriae fibulatae, 
sporae allantoidae, hyalinae, lev iter amyloideae, 3. S- 4 . S x 
1-1.2 wn. Holotype Burundi, Muramyya, Teza, 20 Dec. 1978. 
Leg . J. Rammeloo 6155. (Herb. B, isotypc in Herb . 0). 

Basidiocarp pileate, annual , spathulate to dimidiate, S x 
em , up to 8 mm thick at the base, fragile when dry, 
probably soft when fresh, upper surface glabrous, wrinkled 
a nd folded radially when dry, probably smooth when fresh; 
white at the margin, becoming darker towards the base , 
sordid pale brown and black with a distinct cart ilaginous 
and very dense c r ust at the base; pore surface pale 
ochraceous to pale grey , pores angular, thin- walled, 4- 5 
per mm, more irregular of outline when dry, but entire and 
partly shrunken, tubes concol orous with por e surface , 
frag i le, partly translucent and difficult to tear apart i n 
microscopical preparations, up to 2 mm deep, context white 
and loose contrasting with the tubes, 2- 6 mm thick. 
Hypha! system monomitic, generative hyphae with clamps, 
hya l ine, moderately branched, agglutinated in the trama, 2-
4 urn wi de, more irregular i n the context with large clamps, 
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Fig. l. Perenniporia. dendrohyph.idia a) Dendrohyphidia from 
the dissepiments, b) Cystidoles from the hymeniurn, c) 
Spores. Fr om t he holotype. 

moderately branched, bu t also with some stout side­
branches, 4- 8 )JJl\ wide. Basidia clavate, 4- steriqrnate , 8 - 10 
x 4- 5 lllT\ , cystidia not seen , spores allantoid , smooth, 
hyaline and amy loid, 3.5-4.5 x 1-1.2 )J.Jn. From the substrate 
apparently a ssociated with a brown rot of an angiosperm. 
This new species is related to the g r oup of s pecies around 
o. cae s ius ( Fr . ) Gilb . & Ryv. , sharing the same type of 
basidiocarp , hypha! system and allantoid, s light l y amyloid 
spores. Howeve r , 0. afr i canus has much smaller spores than 
either o . caes i us ( Fr.) Gi l b. & Ryv. , 0. s ubcaesius ( David) 
Ryv. or 0 . luteoca e sius (David l Ryv. For a description of 
t h e three latter species, see David ( 1980). 

Pere nniporia d e ndrohyphid.ia Ryv. nov. sp. 
Fructifica tio resup inata, pori ochracei, 6 - 7 per mm , 
contextus pallide griseus, systema hypharum dimiticum, 
hyphae generatoriae f ibulatae, 2 - 3 urn in diametro , hyphae 
skeletales c r assitunica.t ae, 2-5 urn in diametro, dextrin­
oideae, pallide olivaceus in KOH, cystidioles hyalinae , 
papi llatae, 20 - 2 5 x 3- 7 urn, dendrohyphidia ad marginem 
paris adsunt, sporae globosae, crassitunicatae, 
dextrinoideae, 5 - 6 urn in d i ametro. 
Holotype: Burundi: T . Rutana, Mosso, Bekemba, 12. Jan . 
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1979. J. Ramme loo no. 6286, herb. B, isotype in herb . o. 
Basidiocarp resupinate, adnate , ~ouyh and hard , widely 
effused, up to 15 x 5 em in the paratype and to 5 mm thick, 
pore surface wood-coloured to pale isabell ine, margin 
absent to very narrow, pores round, 6-7 per nvn , tubes 
concolorous, up to 5 mm deep, context cottony and f ibrous , 
grey becoming darker towards t he substrate, 1-2 mm thick. 
Hyphal system dimitic . Generative hyphae with clamps, 
hyaline, modera'tely branched, 2-4 urn wide, skeletal hyphae 
dominant , thick-wa lled , flexuous, moderately branched, 
towards the apex with a tendency to arboriform branching, 
dextrinoid , distinctly olivaceous in 3\ KOH, especially in 
older parts of basidiocarp, the colour reaction is very 
distinct in hypha! masses, cyst idioles present , hyaline, 
ventricose to clavate, with e l ongated neck, a few with a 
protuberance, 20-25 x 3-7 urn wide, arising from a clamp, 
!:>asidia not seen with sterigmata , but bulbous organs, 6-12 
lJJ1\ in diameter may represent immature basidia, dendro­
hyphidia abundant along the pore-ridges, branched in the 
apex, hyaline and up to 55 um long, arising from a clamp, 
spores globc:-se, slightly thick-walled, dextrinoid and 5-6 
l.U1l in diameter. 
This is a very remarkable species in Pcrenniporia to which 
it belongs owing to the dextrinoid skeletal hyphae and 
thick-wa lled, dextrinoid spores. The deviating and unique 
characters are the olivaceous reaction of the skeletal 
hyphae in KOH , the presence of dendrohyphidia in the pore 
mouths and the strange mammi llate to bottle-shaped 
cystidioles. None of the three latter characters has so far 
been reported for the genus. The dendrohyphidia are not 
easy to observe as they collapse easily, apparently during 
the drying, and several sections have to be made to obtain 
a proper observation. ll..n olivaceous reaction in the skele­
tal hyphae seems to be completely unknown in the Poly­
poraceae , but i t is known from several species in Collybia. 
1 Halling 1979, 1981) 
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NOTES ON LACHNELLULA THEIODEA 

W EN·YING ZHUANG 1 

Pla111 Pathology Herbarium, Cornell University, Ithaca, NY 14853 USA 

Peziza theiodea Cke. & Ell. was published based on an Ellis 
collec1ion from New Jersey (Cooke & Ellis, 1878) and was later 
transferred to the genus Lachnellula by Saccardo (1889). Since then, the 
taxonomic situation of this interesting fungus has been discussed twice 
(Korf, 1962; Dennis, 1963), but the generic name has not been changed, 
even though both authors expressed doubt on the assignment of this 
species to Lachnellula. 

Almost all known specimens collected in Nonh America were 
examined carefully by Korf ( 1962), and the morphology of this species 
was described and illustrated in detail. He stated that " the ectal excipular 
layer of this discomycete is unlike that known to me in any other of che 
'hairy inoperculate discomycetes,' and I suspect that the fungus may 
represent an as yet undescribed genus . ... The question of its placement in 
the classification on a natural basis remains doubtful." He indicated also 
that "For the time being, the fungus can be left to slumber in the genus 
Lachnellula, as natural classification of the Discomycetes progresses, it 
will surely need another generic name." (Korf, 1962). It is clear that 
Saccardo's transfer of the fungus to Lachnel/ula was based on the 
presence of granulate hairs and spherical ascospores. Little can be found in 
common in the anatomical structure of this discomycete and that of other 
Lachnellula species. The highly gelatinized, elongated, very thick-walled, 
interwoven excipular hyphae are not Lachnellula-like, and the shape of 
hairs is wrong for Laclmellula. This fungus is found associated with other 
fu ngi on decorticated wood of angiosperms while species of Lachne/1141a 
are typically found on the bark of conifers. 

When Dennis studied the type specimen of th is species, he noted 
" 1hese are not the hairs of a typical Lachnellula. 11 may possibly be a 
Pithye/la, but 1 have not studied Ihe 1ype species, P. hypnorwn (Qutl.) 
Boud., and prefer not to propose a transfer here" (Dennis, 1963). [He 
meant to write "P. hypnina (Que!.) Boud."] The type of 1he genus 
Pithyel/a has marked ascospores, smoo1h hypha! protrusions if any, and 
is moss-inhabiting (Korf & Zhuang, 1987). Lachnel/u/a theiodea is 
neither a species of Pithyel/a nor of Lachnel/ula. 

I Based in parL on a Ph.D. thesis presented to the Graduate School, Cornell 
University. Present address: Department of Mycology, Insti tute of Microbiology, 
Academia Sinica, Beijing, People's Republic of China. 



41 2 

neither a species of Pithyella nor of Lachnellula. 
The specific epithet theiodea means sulphur-like and is a summary of 

pan of i.he original description: "the sulphury powder which covers the 
cups is sprinkled over the matrix" (Cooke & Ellis, 1878). All the authors 
who studied this fungus were interested in the yellow powder covering the 
cups. I have seen it in some of the collections. They are crystals which 
dissolve in aqueous KOH and very possibly are secreted by the fungus. 

When a photograph of the holotype of Hyphodiscus gregarius 
Kirschst ., type species of the genus Hyphodiscus Kirschst. (1907), was 
found by me attached to a 1984 letter from Dr. Wolf-Rtidiger Arendholz to 
Prof. Korf carne to my attention, the excipular structure and short, apically 
granulate hairs of this species attrdcted my interest. The photogr•ph shows 
many characters of Lachnellula theiodea. The holotype of H. gregarius 
was therefore borrowed. My type examinations proved that L. theiodea 
and H . gregarius are synonyms. Hyphodiscus is the correct generic name 
for L. theiodea. The correct specific epithet for the fungus should be 
theiodea, and a transfer to Hyphodiscus is required . 

Examination of type specimens also revealed that Mollisiella auslfiaca 
Hohnel is another later synonym of Lachnellula theiodea (Cke. & Ell.) 
Sacc. Mollisiella auszriaca was erected by Hohnel (1903) based on a tiny 
discomycete which grew on an old thallus of Peniophora cinerea on 
decaying wood of Fagus sp. Only one collection was found under M . 
austriaca in the HOhnel Herbarium of FH and the species appears to have 
been ignored by mycologists other than Saccardo (1906), who accepted the 
name and copied Hohnel' s original description in the Sylloge Fungorum. 
Three of the five known North American collections of L . theiodea are 
also on the fruit bodies of Peniophora sp., but the host fungus is too 
inconspicuous to have been noticed by any of the collectors. Korf (1962) 
illustrated a brown Ca/ycellina-1ike basal ring of the apothecium of this 
fungus. My observation reveals that the brown cells do not belong to the 
discomycete, but to the host fungus instead. I checked each plant substrate 
of these collections very carefully and came to the conclusion that L . 
theiodea is a fun gicolous or fungus-associated fungus, and its apothecia 
are often found on fruit bodies of Peniophora sp. or other fungi on the 
same substrate. This discomycete occurs mainly in the early spring, but it 
has been collected once in September. 

One thing which needs to be clarified is the type of Mollisiel/a 
austriaca. The type specimen was sent from the HOhnel Herbari um at FH. 
The label on the packet is full of inforrnat ion. The measurements of 
microscopic characters on the label match those in the original description 
well. The generic name was first put down as Pu/paria, followed by the 
specific epithet austriaca. Then Pulparia was crossed out. and Mollisiella 
was substituted at the top. In his discussion, Hohnel (1903) stated that 
"Die beschriebene Art stehr der Pu/paria australis Speg. (Sacc. Syll. X, p. 
38) aus Brasilien nahc, ist aber von ihr gut zu unterschcidcn." Later. 
Mollisiel/a was also crossed out and Niesslel/a was written down at 
margin of the label, but the combination in Niesslella was never published 
by Hohnel. o questions can be raised on the locali ty and substrates when 
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FIG. I . Apothecia of JJyplwdiscu.s Ihtiodtus on substrate, from R.P.K. 3277, x 17 .5. 

comparing the infonnation given on the label with that in the original 
description. The only problem is the collection date, which appears on the 
label as "27. 2. 1903" but was published as " March, 1902." Prof. Korf 
has suggested to me that this is merely a inversion of month and year. 
Prof. Pfister of FH indicates that this is the only specimen in FH under any 
of these names. l checked Hohnel's paper and found that the latest 
collection included in that paper was dated June, 1903. The collecting date, 
27. 2. 1903, is not too late for publication in the paper. My conclusion is 
that this specimen is the type of M. ausrriaca. 

Generic and specific descriptions are provided as follows : 

Hyphodiscus Kirschst., Verh. Bot. Vereins Prov. Brandenburg 48: 44, 
1907 (1906). 

Apothecia solitary to gregarious, turbinate, discoid, or applanate, 
sessile~ hymenium yellowish brown, receptacle concolorous, surface 
downy. Hairs short, nonseptate to !-septate, with rod-like granules mostly 
on the apical cell, subhyaline to pigmented, more or less thick-walled. 
Ectal excipulum of textura intricata, with hyphae gelatinized, thick- and 
glassy-walled. Medullary excipulum of textura intricata, less gelatinized. 
Asci inoperculate, 8-spored, 1+ in Melzer's reagent with or without 
aqueous KOH pretreatment. Ascospores unicellular, hyaline, smooth­
walled, guttulate. Paraphyses filiform, septate. 

On woody substrates, often associated with other fungi . 
Type: Hypiwdiscus gregarius Kirschst. 
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AO. 2. 1-/yphodiscus 1/teiotku.s: a. paraphysis apices and asci with ascosporcs {R.P.K. 
3277), b. shape of apothccium, from top to bottom showing hymcnium, medullary 
cxcipulum and ectal excipulum (R.P.K. 2943). c. granulate hairs (R.P.K. 3277), d. 
structure of excipulum (R.P.K. 2943); ax 50. b·d x 1000. 

Hyphodiscus theiodeus (Cooke & Ellis) Zhuang, comb. nov. (Figs. I, 2) 
= Peziza theiodea Cke. & Ell., Grevillea 7: 7, 1878. 

= Lachnellula theiodea (Cke. & Ell.) Sacc. ('theioidea'), Syll. 
Fung. 8: 391. 1889. 

=Lachnel/a theiodea (Cke. & Ell.) Sacc. in Seymour ('theioidea'), 
Host Index Fungi N. Am. p. 469, 1929 . 

= Mollisiella austriaca Hohn., Ann. Mycol. I: 396, 1903. 
= Pithyella austriaca (HOhn.) Boud., Hist. Classif. Discom. Europe 

p. 125, 1907. 
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= Hyphodiscus gregarius Kirsc hst., Verh . Bot. Vereins Prov . 
Brandenburg 48: 44, 1907 (1906). 

Apothecia turbinate to discoid when young, discoid to applanate at 
maturity, sessile, solitary to gregarious, 150-550 J..lm in diam; hymenium 
yellowish brown , warm brown to dark brown when dry; receptacle 
concolorous with hymenium, surface downy; with yellow powder 
covering receptacle surface and part of hymenium in some collections. 
Hairs present mostly at margin and flanks; light brown, cylindrical, oflen 
slightly inflated at apex, non-gelatinized, with granules mostly on the 
apical cell of hairs or less commonly covering the entire length, more or 
less thick-walled, 0-1 septate, 8-25 ~m long, 2.7-4.0(-5.0) ~m wide. Ectal 
excipulum of textura intricata, mixed with textura angularis at the base, 15-
55(-75) ~m th ick; hyphae gelatinized, elongated, thick- and glassy-walled, 
subhyal ine, slightly brownish towards the outside, 4.5-5.0 ~m wide; 
hypha! walls 1-2 ~m thick; many yellow crystals seen covering the 
receptacle surface when mounted in cotton blue-lactic acid or in water, 
crystals dissolved by 10% KOH. Medullary excipulum of textura intricata, 
less gelatinized, 13-20(-40) ~m thick; hyphae slender, subhyaline to light 
brown. Subhymenium indistinguishable. Asci 8-spored, cylindrical with a 
tapered base, J+ in Mel zer ' s reagent with or without I 0% KOH 
pretreatment, walls somewhat thick at apex , 40-45 x 3.0-4.8 ~m. with 
crozier at base. Ascospores uniseriate, spherical to subspherical, 
unicellular, hyaline, smooth-walled, uniguttulate, 2.2-3.3 ~m in diarn. 
Paraphyses filiform, septate, unbranched or branched only at base, 1.5 
(-2.0) ~m wide, not exceeding asci. 

HABITAT: On fruit bodies of, or associated with, Peniophora sp. and 
other fungi on decorticated branches. 

ILL US TR ATIONS: Kirschstein, W., Verh. Bot. Vereins Prov. 
Brandenburg 48 : 45, Fig. 1907 (1906). Korf, R.P., Trans. Mycol. Soc. 
Japan 3: 49, Fig. 1, 1962. Dennis, R.W.G., Kew Bull. 17: 370, Fig. 68, 
1963. This paper Figs. 1, 2. 

SPECIMENS EXAMINED: Austria: On fruit bodies of Penioplwra 
cinerea on decaying wood of Fagus, Georgenberg b. Purkersdorf, v. 
Hohnel, 27 . II . 1903, FH-Herb. Hohnel #d. 5056 (holotype of 
Mollisiel/a austriaca). 

United States: On decorticated Rhus venenara [associated with other 
fungi] , New Jersey, Ellis 2956, (no date) , K (holotype of Peziza 
rheiodea) , CUP-D 3820 (90- 133) (isotype); on Rhus venenata 
[associated with another fungu s], Vineland, New Jersey, Ellis, 6. III. 
1878, CUP-D 8757 (90- 134); on beech(?) stick [or on fruit bodies of 
Peniop hora sp. on the same substraie], Sylvan, Wash tenaw Co., 
Michigan, A. H. Smith , 9. IV . 1929, MICH, NY-Cummins 69, R. P. 
Korf Personal Herbarium (R.P.K.) 3100; [on fruit bodies of Penioplzora 
sp.] on Platanus occidentalis L., Rte. 261 near Ohio-Breckinridge city 
line, Kentucky, R.T. Pennoyer 2707 , 2. IV. 1961, R.P.K. 2943; on 
wood [and associated with another fungus], High Bridge, Indiana, R.T. 
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Pennoyer 2852,26. Vlll. 1961, R.P.K. 3277. 
West Germa ny: On rouen wood of Rhamnus f rangu/a, Stadtforst 

Rathcnow a/H, W. Kirschstein , 19. III. 1905, B (holotype of 
Hyphodiscus gregarius). 
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National Institute of Hygienic Sciences, Kamiyoga 1-
chome, Setagaya - ku, Tokyo 158, Japa n 

SUMMARY 

A new heterotha 11 i c fungus, Taloromyces derxii 
(anamorph: Penicillium der xii), was i solated from 
cultivated soil in Kurashiki City, western Japan. 
The species is characterized by the rapid growth 
at 37 ' C, deep greenish to pale orange colony 
reverse , grayish green ascomata~ ellipsoidal and 
spinulose ascospores, bi- or terver t icillate 
penicilli, and cylindro ida l-fusiform coni~i a. 
Besides morpholog ical differences, it c l early 
differs f r om the other Toloromyces species by 
its heterotha 11 i c sexua 1 reproduction. 

Cleistothecia l Ascomycetes with Aspergillus, Penicil­
lium and Paecifomyces anamorphs have been classified in 
the Trichocomaceae by most recent authors (Malloch and 
Cain, 1972, 1973; Benny and Kimbrough, 1980). As recently 
summa rized by Eriksson and Hawksworth (1986), the family 
contai ns more than 1B genera due to the discovery of the 
te leomorphs of more and more Aspergillus and Penicillium 
species. In spite of this taxonomic diversity, t he Tri­
chocomaceae have proved to be almost uniformly homothal­
li c, althoug h individual isolates may vary widely i n 
sexua 1 potency. Only three exceptions were encountered; 
viz. Emericella heterothallico ( Kwon, Fennell et Raper) 
Malloch et Ca in (Raper and Fennell, 1965; Kwon and Raper, 
1967), Neosartoryo fennellioe Kwo n- Chung et Kim (Kwon ­
Chung and Kim , 1974) and N. spathulota Takada et Udagawa 
(Takada and Udagawa, 1985 ). Their anamorphs are obv i ously 
assignab l e to Aspergillus. In 1925 and 1926, Derx pub­
lished two preliminary reports, in whi ch he presented 
strong evidence of heterothallism in an i solate designat-
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ed, "Penicillium luteum (Zukal?) Wehmer certissime !" 
Because this was not confirmed by subsequent workers 
(Erm~ons, 1935; Raper and Fennell, 1952), the discovery of 
heterotha ll ism in Penicillium has received very 1 itt 1 e 
attention (Raper and Thom, 1949; Pitt, 1979). 

Ouri ng our cant i nuous survey of sci 1-borne ascomycet ­
ous fungi in Japan, an unus ual species of Toloromyces 
resemb 1 i ng T. bacillosporus C. R. Benjami n ( Sto 1 k and 
Samson, 1g72), but having ellipsoidal ascospores , was iso ­
l ated i n 1976. Recent experiments with 10 single germinat­
ing ascospore-isolate s of this fungus that had only the 
anamorph ( Penicillium ) showed that there were two groups of 
self- sterile but cross -fertile isolates. Production of 
fertile ascomata in malt agar or oatmeal agar cultures by 
adequate crosses between the sing l e-ascospore i so 1 a tes 
clearly showed this f ungus to be heterothallic. Although 
t here are some minor morphologica l differences between the 
two groups (vide the descrip tion), all single - ascospore 
i so 1 a tes i n the same group resemb 1 e each other in growth 
characteristics and co l ony morphology, indicating a rel­
atively high degree of stability. Thus, nearly 50 years 
aft er Derx ' s work, we have encountered evidence of hetero ­
thallism in ascosporic Penicillia. Unfortunately, ques­
tions have not yet been resolved concerning the correct 
identification of Derx's culture as representing .. Penicil­
lium luteum (Zukal?) Wehmer certissime ." Oerx (lg26) 
stated that "This is the species in which 1 discovered 
heterothallism. 11 For subcu l tures of Penicillium luteum 
NRRL 2102 and NRRL 2103 which were forwarded to him by 
Raper and Fe nne 11 in 1gso, however, he had subsequently 
answered them that neither of these strains conformed with 
that which he investigated, and then Raper and Fennell 
(1952) concluded that "Oe rx may thus have worked with some 
strai n possessing unu sual and possibly unique cultural 
characteristics." No type specimen of Derx's fungus is 
also known to be preserved. Since the taxonomic treatment 
of the first heterothall ic Talaramyces (Oerx, 1g25, 1926) 
is not entirely adequate by modern standards, and since 
Oerx never distributed cultures of his f ungus, our isolate 
is described here as a first heterothallic species of 
Talaramyces with a Penicillium anamorph. 
Talaramyces derxiiTakada et Udagawa, sp.nov. (Figs.l-g) 

Stat. Anam. Penicillium derxii Takada et Udagawa. anam. 
sp. nov. 

Fungus heterotha 11 i cus. As coma ta superfi cia 1 ia, di s­
creta vel confluentia . ce l eriter maturescentia, sine 
ostiolo, myce li a l axo intertexto obtecta, alba vel gr i seo-



Figure 1. Talaromyces derx ii, NHL 2980-2982 . 
A. Asci. B. Ascospores . C. Coi led ascogonium. 
0. Peni c illi. E. Conidia. 

41 9 
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viridia vel valde aeruginosa, globosa ve l s ubglobosa, 160-
320 lJffi; perid ium laxum, 'textura intricata', ex hyphis 
hyalinis vel pigmentiferis, ramosis, septatis, saepe 
gra nulati s, 1.5-4 ~m diam compositum. Asci catenulati 
breviter, 8- spori, globosi vel subglobosi ,10 - 13 x 9-12 ~m . 
pos tremo evanescentes. Ascosporae hya 1 i nae ve 1 pa 11 ide 
flavae , ellipsoideae, 3.5-5 x 2.5- 3 ~m . spi nul osae. 

Mycelium ex hyphis hyalinis vel flavo-br unneis, 
ramosis, septat i s, ad septum saepe constrictis, levibus 
vel asperatis, 1.5-5 IJffi diam compositum, interdum ag grega­
tum in funiculo. Conidiophora ex hyphis subs uperficiali ­
bus, hyphis aer i is vel fasciculis hypharum oriunda, 
hyalina, septata, l evia, st ipites 16-125 x 2.5 - 3.5 ~m. 
Penicilli vari abiles, vulgo biverticillati vel te rverti ­
c il.l ati, sed interdum monoverticillati. Rami 12-45 x 2- 3 
~m. leves . Metulae 2-4 verticillatae, 15-24(-30) x 2-4 
urn, leves, appressae. Phia lides 3- 7 verticillatae, ace­
rosae vel cylindricae, 10-20(-25) x 2-3.5 ~m. leves. 
Con id ia hyalina, fusiformi a , cylindrica vel ellipsoidea, 
4- 8 x 1.5-3 urn, l evia, in cate nis imp li catis connexa. 

Coloniae in agaro Czapekii restrictae, floccosae, 
consta ntes ex mycelia basa li coacto tenuiter et conidiis 
moderate vel co piose formantibus, albae vel obscure 
vir ides vel pistaceae; revers um atrovirens vel flavo­
brunneum vel nigrum. 

Coloniae in agaro 'Czapek-Yeast Autolysate' effusae, 
floccosae vel aliquantum vefutinae, pl anae vel radiatim 
su l catae, constantes ex mycelia basali coacto tenuiter et 
con idii s moderate formantibus, albae ve l griseo - virides 
ve 1 pa 11 i de auranti acae; reversum gri seo- vi ride vel 
pa ll ide aurantiacum. 

Coloniae in agaro ma ltose effusae , floccosae, funi­
culosae vel gossypinae, pl anae, constantes ex mycelia 
basali coacto tenuiter cum conid iis moderate vel copiose 
forma ntibus et ex mycelia ae rie sterili, albae vel 
griseo-virides; reversum atrovirens ve l pistaceum. 

Temperatura optima 30-37°C, cresce re potest inter 16 
et 40°C 0 

Holotypus NHL 2980, co l onia exsiccata ex crusi NHL 
2981 x NHL 2982, uterque ex so 1 o sat i vo, Okayama, in 
Japonia, J.v.Jg76,a M. Ta kada, isolata. In herb. NHL. 

Etymo 1 ogy: After H. G. Derx . 
Heterothallic. Ascomata superfic i al, discrete but 

often confluent, maturing within 7-10 days at 37• c , non­
ostiolate, bounded by loosely interwoven mycelial over­
growth, white to grayish green or dark bluish green, glo­
bose to subglobose, 160-320 ~m in diam; ascoma wall soft, 
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Fi gs. 2-9. Talaramyces derxii, NHL 2980-2982. 
2. Paired culture of 'A ' x •a• on malt agar at 37 °C, 

7 days. (Top a nd bottom: 'A ', NHL 2981; l eft and rig ht: 
'a' , NHL 2982). x 1/2. 3. Colony of NHL 2981 on Czapek ' s 
agar at 37• c, 7 days. x 1/2. 4 . Ascospores (S EM photo ­
graph). x 2500. 5 . Asci. x 1200. 6-9. Conidial st ruc ­
tu res. 7 and 8 : NHL 2981 ; 6 and 9: NHL 2982. x 750. 
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composed of hya 1 i ne or pigmented, branched, septate, often 
incrusted with granules, !. 5-4 um diam hyphae, forming a 
'textura intricata '; ascoma initials composed of ascogonial 
co ils on swollen hypha . Asci borne in short cha i ns, 8-
spored, globose to subglobose, 10- 13 x 9-1 2 um, eva ne scent 
at maturity. Ascospores hyali ne to pale ye llow, ellip­
soi dal, 3.5- 5 x 2.5 - 3 um, spinulose with spi nes about 0.5 
um l ong. 

Mycelium composed of hyaline or yellow to brown, 
branched, septate, often constricted at the septa, with 
smooth or roughened wa 11 s, more or less guttul ate, J. 5- 5 
um diam hyphae, sometimes forming a funicle. Conidio ­
phores borne from subsurface hyphae, aeria 1 hyphae or 
bundles of hyphae, stipes variable in length, 16-125 x 
2.5 -3 .5 um, hyali ne, septate, with walls smooth , bear i ng 
terminal penicilli. Penicilli varying with strai n, in 
NHL 2981 producing commonly bi verti ci llate or tervertici 1-
late, rarely quaterverti c ill ate or monovertic ill ate, in 
NHL 2982 rather s impl e, monoverticillate to biverticil­
late , sometimes terverti cillate. Rami, when present, 12-
45 x 2-3 um, with walls smooth. Metulae 2-4 in the verti ­
cil, 15-24(-30) x 2-4 um, with walls smooth, c losely 
appressed, often with enlarged apices. Phialides 3-7 per 
metula, acerose to cylindroidal, 10-20(-25) x 2-3.5 um, 
with walls smooth, c 1 ose ly a ppressed, often tapering 
abruptly t o cyl indroi da l co llula . Conidia hyaline, gray­
ish green in mass, cylindroidal, fusiform, or ellipsoidal, 
somet imes curved, 4-8 x 1.5 - 3 IJffi, with walls smooth, borne 
in tangled chains up to 200- 250 um in length. 

Co l onies on Czapek ' s agar growing restr i ctedly , 
attaining a diameter of 15-20 mm in NHL 2981 or 10-13 mm 
in NHL 2982 within 7 days at 37• c, floccose, composed of --~ 
a thin basal felt bearing moderate or abundant conidia, 
white to dull gree n (M.2604 , after Kornerup and Wanscher, 
1978) or 'Pistachio Green' (Rayner, 1970); reverse deep 
green (M.25E8) or 'Dark Bluish Green'(Rayner) in NHL 2g81, 
and ye ll owi sh brown (M.5E4), 'Greyish Sepia ' (Rayner) or 
black in NHL 2g82. 

Co l oni es on Czapek Yeast Autolysate agar (CYA) grow­
ing rapidly, 65 - 6g mm in NHL 2981 or 42-46 mm in NHL 2g82 
within 7 days at 37 °C, floccose or somewhat velvety, 
composed of a thin basal felt bearing moderate conidi a, 
plain or radially furrowed, white to grayish green (M. 
25C5) or 'Pistachio Green' (Rayner) in NHL 2981 and to 
grayish green (M.2683), pale ora nge (M.5A3), 'Greenish 
Glaucous' or 'Salmon'(Rayner) in NHL 2982; exudate c l ear 
in sma ll drop 1 ets; odor mo 1 dy; reverse grayish green 
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(M.25C5) , pa l e ora nge (M.5A3), 'Pistachio Green ' or 
'Salmon'(Rayner) in NHL 2981, and light ora nge (M.5A5) or 
' Ochreous' (Rayner ) in NHL 2982. 

Colon i es on malt agar s preading broadly, 67 -80 mm in 
NHL 2981 or 60-64 mm in NHL 2982 within 7 days at 37° C, 
f l occose, fu ni culose or cottony , composed of a thin basal 
felt with a limited growth of sterile aer i al myce lium and 
mode ra te or abundant conidia, plain, with color as on CYA, 
deve l op i ng numerous ascomata in a laye r at the contacted 
zone on ly after appropriate pa iri ngs ; ascomata white at 
first , then overgrown by a l oose network of pigmented 
hyphae, gray i s h green (M.25C6) or 'Bluish Green'(Rayner); 
reverse deep green (M.25E8) or 'Pistach i o Green'(Rayner). 

Co l on i es on oa t meal agar spread i ng broadly, up to 85 
rnr. or more i n 12 days at 37°C, floccose i n NHL 2981 or 
ve l vety in NHL 2g82, composed of a t hin basa l fe l t with 
abundant coni dia , dull green (M.28D3-4, 2704), 'Smo ke 
Grey ' or 'Pistachio Green' (Rayner), producing numerous 
ascomata in a l ayer at t he contacted zone after pairings 
as on ma l t agar; reverse deep gree n (M.25E1) to pale 
orange (M . 5A3) , or 'Dark Bluish Green' to 'Rosy Buff ' 
(Rayner). 

Co l oni es on cornmea l agar growing rap idl y, very thin, 
with vegetative mycelium submerged, producing scattered 
conidi a. 

Opti mum temperature f or growth i s 30-37 °C with a 
temperature ra nge between 16 and 40° C. 

I so la t i on: cult ivated soi l, Higashi tomi i, Kurashiki 
City, Okayama Prefecture , Japa n , May 1, 1976, coll. M. 
Takada. 

Holo t ype: The type of Talaramyces derxii is a dried 
cu 1 ture of NH L 2981 x 2982 preserved in NHL 2980 . Sub­
cultures of the 'A'(NHL 2981) a nd 'a '(NHL 2982) mating 
types are deposited in the Amer i can Type Culture Collec­
t i on. 

Thi s fu ngus is easi ly distinguished from a ll describ­
ed species of Talaromy ces (Stolk and Samson, 1972; 
Samson and Abdel-Fattah, 1978; Pitt, 1979) by its hetero ­
tha 11 i c sexua 1 reproduction. The greeni sh co 1 ony appear­
ance and the slender pen icill i with cylindro ida l con i dia 
of th is fungus, resemb 1 es T. baci/losporus (anamorph: 
Ceasmithia swiftii Pitt), but di f fe rs by e ll i psoi da 1 asco­
spores , rather comp l ex pe ni ci lli with all e l eme nts 
smooth-wa lled , and l arger con idia ( 4-8 x 1.5-3 ~m vs. 4- 5 
x 1- 1.2( - 1.5) urn in C. swiftii ). Although the Penicil­
lium anamorph of t his fungus resembles Ceosmithia (Pitt, 
1979) in the production of appressed penicilli with 
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cy lind roidal phialides and conidia, the phialides are 
a 1 ways smooth -wa 11 ed. 

Thi s appears to be t he fi r st report of heterothalli sm 
in the Trichocomo ideae (the su bfamily lack i ng bivalvate 
ascospores (Malloc h, 19B5)). 
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ABSTRACT 

Phoma eupyrena Sacc., an ubiquitous, chlamydospore-forming , 
soil-inhabiting species is described and illustrated. Its characteristics when 
grown on agar media a re documented, as is the anatomy of its pycnidial wall. 
Distinctions between it and species of Phoma Sacc. with which it can be 
confused arc noted. 

INTRODUCTION 

Ten species currently classified in the genus Phoma are known to produce 
ch.Jamydospores. Of these, only th ree bear unicellular chlamydospores; namely 
P. eupyrcna. P. mcdicaAinis Malbr. & Roum., and P. pinodcl/a (L.K. j ones) 
Morgan-j ones & Burch. The latter two, in add ition to five 
dictyochlamydospore-bearing species, P. americana Morgan-j ones & White, P. 
glomera/a (Cda) Wollenw. & Hochapf., P. jolyana Pi rozynski & Morgan-jones , 
P. pomorum Thiimen, and P. sorghiM (Sacc.) Boerema, Dorenbosch & van 
Kesteren, have been previously treated in this series of papers (Morgan-j ones 
and Whi te, 1983: White •nd Morg•n-jones, 1983, I986, I987•. !987b, 
Morgan-jones and Burch, 1987a, 1987b). The present paper describes P. 
eupyrena. 

The binomial Phoma cupyrena has, histori cally, been applied 
predominantly to isolates found in association with potato tubers . It is now 
known, however, to occur commonly in soil (Domsch and Gams, 1970; Domsch, 
Gams and Anderson, 1980), to have a wide host range, and a cosmopolitan 
distr ibution. The fungus was originally described by Sacca rdo ( 1879) from 
stems of potato. Although he did not note the presence o f chlamydospores, their 
production has been accepted as an important differentiating criterion for it in 
subsequent work. It was isolated from potato tubers by Wollenweber (1920) and 
noted to be the causal organism of black ish pimples on s kins. He reported his 
strain to induce rotting of apple and cucumber, as well as potato, and to produce 
typical chlamydospores. Wollenweber and Hochapfel (1936) did not, however. 
list P. eupyrcna among Phoma species causing minor fruit rots. In subsequent 
use of the name Phoma eupyrena, the qualifications "as interpreted by 
Wollenweber" or "sensu Wollenweber" were added (Dennis, 1946; Malcolmson, 

Al'i"6a'ffia Agricultural Experiment Station Jou rnal Series No. 18-871444P 
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1958; 13ocrcma and van Kesteren, 1962; Kranz, 1963), indicating uncertainty as to 
whether or not the fungus studied by Wollenweber was identical to that of 
Saccardo (1879). Dennis (1946) described two closely similar strains 
(designated 17 and 18 and constituting his Group VII among Phoma isolates) 
isolated from tissue of potato tubers showing superficial necrosis. Both 
produced abundant and characteristic chlamydosporcs. Strain 18, received from 
A.R. Wilson, had been identified as P. eupyreno by G.R. Bisby. DeMis, 
however, doubted that Wollenweber's fungus (conidia 4-6 X 1.7-2.3 urn) was 
identical with Saccardo's (conidia 4 X 1.5 um). Uncertainty about Wollenweber's 
application of the name P. eupyr ena was further increased when Malcolmson 
(1958) failed to find chlamydospo res in a specimen, labelled "P. eupyrcno f. 
du/camarae" (collected on Solanum dulcamara L. in the U.S.A. in 1889 by C. E. 
Fairman), in Saccardo's he rbarium. This was not, however . the type material. 
The fungus on S. dulcamara, also issued by C. Roumeguere in his Funti 
gallici exsiccati no. 2116 as P. eupy rcna , and isolated from this host by Kranz 
(1963), is now thought to be Phoma exiAua Desm. var. cxiAua (Boerema , 1976) . 
It occurs commonly on this host but is also known from potato where it is 
associated with a dry rot or gangrene disorder (the names Pboma SQ/anicola 
Prill. & Del. and Phoma tuberosa Melhus, Rosenbaum & Schultz have also been 
applied to it ; both now accepted as synonyms of P. exiAua]. Examination of the 
holotype of P. eupy rena, which is extant Lon stems of Solanum tuberosum L., 
collected near Saintes (Charcntc-Inn~rieur). P. Brunaud (without date), Herb 
Sacc. ''39'', PAD], reveals characteristics that agree closely with Wollenweber's 
interpretation, including possession of chlamydospores and conidia measuring 
3.4-5. 1 X 1.7-2.6 urn (Oorenbosch, 1970) . The binomial P. eupy rena has. 
therefo re, for the most part, been cor rectly applied in the past but the 
qualification "sensu Wollenweber" is superfluous. 

Phoma eupyrena is sometimes associated with superfi cial necroses of 
potato tuber s (Boyd, 1972) and it may be implicated as a causal organism of 
seedl ing damping-off in various plants (Hampel, 1972). It is, however, 
conside red to be predominantly a secondary invader of plant tissues (Domsch and 
Gams, 1970; Boerema, 1976). In addition toP. eupyrena, as noted in part above, 
a number of binomials in the genus Phoma have, in the past , been applied to fungi 
associated with potato. T hese include P. destructiva Plowrieht, P. cxigua, P. 
fovea ta Foister, P. solanicola, and P. luberosa. Phoma foveata was considered 
by Boerema ( 1967) to be a pigment-producing variety of P. exitua and 
reclassified in that species as P. exiAua var. foveata (Foister) Boerema. To 
facilitate correct identification of P. cupyrcna, a new comprehensive 
description of it is offered here. The characteristics by which it can be 
distinguished from Phoma exigua vars. exigua and fovea/a, both of which cause 
gangrene of potatoes, and P. pomorum, wi th which it mirht be confused when 
the latter fails to form dictyochlamydospores , are documented. 

In this series of papers the reader is reminded that many Phoma 
form-:,vccies are variable in their in vilro cultural characteristics . Differences 
are often found between st rains from various sources and between single 
conidial isolates of individual s trains. An attempt is made to dete rmine the range 
of variation but caution must be exe rci sed in applying some of the information 
since descriptions are prepared from limited number of isolates . 

We are using the term "chlamydospores" sensu amplo for convenience, 
perpe tuating the practice of prev ious authors of PI>Oma descriptions, to designate 
swollen, thick-walled, darkly pigmented elements fo rmed by modifica tion of 
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PLATE I. Pl"toma cupyrena. A. 14-day-old colony on PDA at 25C; 13 , reve rse of 
same; C, 14-day-old colony on PDA at 25C [A and C. single-conid ial isolates of 
same strain: ATCC 22238J; 0 , 14-day-old colony on POA at 20C; E. 14-day-old 
colony on MEA at 2SC; F. 14-day-old colony on MEA at 20C. 
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terminal or intercalary hyphal cells by internal deposition of additional wall 
mate r ial. We a re, of course, aware that these s tructures do not correspond to 
those for which the term was originally coined by deBary (1859) . As Hughes 
(1985) noted, true ch lamydospores, sensu de Bary, which are formed 
endogenously within preexisting cell s, are not known to occur in the 
Ascomycotina or Oeuteromycotina. 

TAXONOMIC PART 

Phoma eupyr ena Sacc., Michelia 1: 525, 1879 (Plates 1 and 2, figure I ). 

Colonies on potato dextrose agar (PDA) [Difco] somewhat va riable in 
appearance and coloration , generally lanose but usually becoming densely felted 
after two to three weeks, pale dove gray to olivaceous gray to charcoal gray, 
becoming brownish to blackish and irregularly pulvinate at the center with age . 
Colonies eithe r more or less evenly colored in broad concentric zones or 
irregularly mottled or with indistinct and variously-sized sectors, attaining a 
diameter of 44-48 mm at 2SC after 10 days , with an irregularly indented or 
s lightly scalloped margin. Ten-day-old colonies on POA grown at 20C. 65 mm in 
diameter, lanose, grayish olivaceous in the cente r, with a broad (l5-16 mm 
wide), somewhat felted, dove gray to charcoal gray outer zone, becoming 
progressively darke r towa rds the periphery with a nar row (2 mm wide), paler, 
even margin of mostly immersed mycelium; reve rse uniformly dar k gray to 
black. Colonies on malt extract agar (MEA) (Difco] densely s triate in the form 
of olivaceous, mostly immersed, radially-a rranged mycelial strands, attaining a 
diameter of 43 mm at 25C after 10 days. T en-day-old colonies on MEA grown at 
20C, 60 mm in diameter, olivaceous green, with very little aerial mycelium, 
immersed mycelium organized as numerous radial s trands , with a broad (5 mm 
wide), pa le margin. Colonies on cellulose aga r sparse. Mycelium composed of 
two main types of hyphae: hyaline to subhyaline, smooth, thin-walled, branched, 
septate, 2-2.5 urn wide; and pale brown, smooth, thick- walled, branched, septate 
2.5-4 urn wide. The latte r hyphae are often arranged in parallel st rands and 
sometimes become irregularly inflated in older cultures. Chlamydospores 
produced abundantly on all three media, arising singly or in chains, terminal or 
intercalary, where intercalary bar rel-shaped, where terminal ell ipsoid to 
subglobose , smooth, thick-walled, brown, 4-12 urn in diameter . Pycnidia solitary 
or sometimes confluent , often initiated from hypha! strands , subglobose, without 
a pronounced neck, pale to dar k brown, pseudoparenchymatous, indistinctly 
uniostiolate, glabrous or, more often, loosely covered with wide, pale brown 
hyphae and chlamydospores , 165-225 urn in diameter. Pycnidial wall composed of 
more or less isodiametric or s lightly elongate cells of two types; an outer layer, 
two to three cells thick, of variously sized, thick-walled, brown cells and an 
inner laye r , two to three cells thick , of thin- walled , subhyaline to hyal ine cells. 
The inner layer of cell s disintegrates soon after conid iation. Conidiogenous cells 
ph.ialidi c, hyaline, simple, smooth-walled. ampulliform to doliiform, with a 
thickened periclinal wall, borne from pycnidial wall cells lining the venter. 
Conidia enteroblastic, hyali ne, smooth, oblong with obtuse ends to ellipsoid . 
straight or very slightly curved, unicellular , guttulate (often biguttulate) , 3-6 X 
1.5-3 urn. Exuding conidial masses whiti sh to pale gray. 

FIGURE I . Phoma eupyr ena. A, ve rtical section of pycnidium; B. surface view 
of pycnidial wall; C, conidia; 0, chlamydospores; E, portion of pycnidia l wall in 
sect ion; F , conid iogenous cells. 
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Plurivorous, particularly on plant roots and decaying organic matter, 
soil-inhabiting; probably cosmopolitan . 

Collections examined: isolated from soil, The Netherlands, CBS 527.66, 
IMI 45944, A TCC 22238; isolated from Phascolus vulgaris L., Martinesse, 
Noordoostpolder, The Netherlands, 1978, PO 78/745. 

DISCUSSION 

Sutton (1980) reports that approximately a hundred collections of this taxon 
from thirty different host genera arc housed in the herbarium at the CAl3 
International Mycological Institute. Although originally described from potato, 
Gams et a/. (1969) isolated it frequently from soils in which !X)tatocs had never 
been grown. 

Isolates of POOma cupyrena grow fa ste r at 20C than at 25C aM, on PDA. 
colonies grown at the former temperature have a more even and consistent 
appearance (cf. Plate lA, 10). Single-conidial subisolates of a given strain vary 
somewhat in their growth rates (cf. Plate lA, I C). Colonies grown on MEA at 
25C tend to be more prominently striate than those grown at 20C, particularly at 
their margin (cf . Plate IE, IF). One of the isolates studied (ATCC 22238) does 
not produce pycnidia as readily as the other , possibly because of in vitro 
deterioration. Intensity of chlamydospore production varies among individual 
isolates and is affected by the sugar content of the medium (Malcolmson, 1958). 
The chlamydospores, which are not dissimilar in appearance to those of the 
soil-borne fungus Verticil/ium nigrcscens Pethybr .• when mature sometimes 
disarticulate rather readily in the maMer of species of Scylalidium Pesante. 
Conidia of P. eupyrefllJ are predominantly biguttulate as in alpha-conidia of 
Phomopsis (Sacc.) Sacc. 

Phoma cupyrcna and another soil-borne fungus, P. pomorum, though 
similar in that they possess chlamydospores and anatomically somewhat similar 
pycnidia, can be distinguished by a number of characteristics. Although P. 
pomorum does not invariably form dictyochlamydospores and f requently only in 
old cultures, the shape of its individual non-septate chlamydospores is different 
from those of P. eupyrena, being subglobose or globose. The appearance of the 
two species in culture is also quite different, particularly on MEA (cf. White 
and Morgan-jones, 1986) . Lack of chlamydospores in P. exigua , which is also 
soil -borne, colony characte ristics and possession of somewhat larger. 
occasionally septate , conidia se rve to easily differentiate that species from P. 
cupyrcna. 
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PLATE 2. Phoma cupyrena. A, vertical section of pycnidium; 13, portion of 
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hypha! rope; E, hyphae, hypha! ropes and developing pycnidia; F, conidia; G. 
chlamydospores. 
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CONSIDERATIONS ABOUT THE VALIDITY OF THE GENUS 
CYLIN DROTR ICHUM Bonorden. 

Marta Cabello and Ang9lica Arambarri 

Insti t.uto "Spe gazzi ni", 53 NO 4?7, 1900, La Plata , Argenti na. 

ABSTR ACT 

The validi ty of tire g e nus Crlindrotrichum is 
discussed. Tn order to make clear certain ge­
neric concept: the genus is redefined. A com-

plete lise of 11 accepted species of the genus 
i s provided . 

Dur i ng the l ast years the genus Cylindrotrichum Donor­
den has been r ev ised and analysed by different authors 
(Cams and Holubov8.-Jechov8. , 1976; Morgan-J ones , 1980; 
OiCosmo , Berch and Kendrick , 1983), At the same time new 
species 'o/Bre descr ibed being their nu mber enlarged. This 
fact caused the limits of the genus to be confounded and 
lead DiCosmo et al. (op . cit . ) to rearrange the disposition 
of al l the species of Cvlindrotrichum in three genera: 
Kxlindria DiCosmo, Berch et Kendrick and Xenokylindria 
DiCoemo , Berch et Kendrick , two new gene ra, and a third 
one Chaetopsis Greville whose concept was extended in 
order to include the remaining species . Difficulties in 
delimitating these genera and the allied genera arise 
from this new disposition . 

Because of what has been stated above, we cons ide r 
it necessary to ~:~ ake clear certain generic concepts, this 
been the purpose of the present paper . 

The genus Cylindro trichum was erected by Bono r den 

~~ ;~~:o:;!rm0,fm B(~:;t:) ' :o:~~%en°,ri:~::;n sg;c~~~h~~l~ 1~~~ ~ 
as l ectotype for the ge nus, was included . The remaining 
three names were excluded for different reasons (Morgan- Jo­
nes, 1980 ) . 

D1Cosmo et al. (op . cit . ) transferred f · oligospermum 
to the genus Chaetopsis , whose concept was extended. 
Chae topsis was erected by Greville in 1825, being £. grisea 
(Ehrenberg) Saccardo the type species. This species has 
setiform conidiophore branched near the base, each branch 
bea ring polyphialidic conidiogenous cells . The change 
in the sense of the genus carried out by DiCosmo et al. 
(op. cit . ) means such an enlargement that t his genus can 
superpose itself with other genera such as Chloridium 

·and Dictyochs.eta. This is so because DiCosmo et al. (op . 
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cit.) included forms with or vithout aetas and unbranched 
conidiophore, so that the conidiogenous cells are borne 
at the top of the sparse conidiophores. 

According to the type species Q. oligospermum (Corda) 
Bonorden, the genus Crlindrotrichum is defined as follows: 
unbranched conidiophore with terminal polyphialidic eympo­
dial conidiogenous cells. 

The article 52 of the International Code of Botanical 
Nomenclature ( 198J) states: "When a genus is divided in 
two or more genera, the generic name, if correct, must 
be retained for one of them •• • ". For that reason we consi­
der as incorrect the proposal of DiCosmo et al. beca.uae 
the type species can be included in the genua Cylindrotri­
chum with species such as C. fasciculatum Mercado Sierra, 
C":"'hennebertii Gams et Holubova-Jechovl , and C. prosboscio­
j)horum (DiCosmo , Berch et Kendrick) Arambarrl et Cabello. 
On the other hand, C. clavatum Game, C. elliaii Morgan-Jo­
nes, C. triseptatum- Matsushima and c:- zygiiOeiTae (HOhnel) 
Game fJt Holubova-Jechov8. can also be- considerer as species 
of the genus Cyli:ndrotrichum, since the presence of multi­
ple and single conidiogenous loci in the phialide can 
occur vithin one genus (Gams et al., 1985). 

According to the considera tiona mentioned before, 
the genus Crlindrotrichu• can be defined as follows: coni­
diophore erect and unbranched; conidiogenous cells terminal 
with single or multiple conidiogenous loci produced by 
sympodial or percurrent proliferation . Q. proliferum Matsu­
shima should also be included in this definition of the 
genus. 

We are introducing now a complete list of 11 accepted 
species of the genus Crlindrotrichum: 

1. £• oligospermum (Corda) Bonorden , llandb. all ye11. lfykol . 
98 , 1851. 
Henispora ol:igoseer•a Corda, Icon. Fung. 2: 12 , 1838. 
Chaetopsis o11gosperma (Corda) 01Cosmo . Berch et Ken­
drick , Hycolog1a 75(6): 962. 198 3. 

2. £• prolife ru m Hatsush1mt .. leones Htcrofungoru11 a Hatsu­
shims l.ectoruau 47-48, 1975. 
Xcnokr11ndr1a pro11fera (11atsush1tu) D1Cosmo . Berch 
et Kendrick, ,"fycologio 75(6): 971 , 1983. 

3. £. triseptatum Hacsushima , leones H1c r o£ungorum a 
Hacsushima l.ectorum: 48 , 197Sr non £. tr1sepcatuiJI 
Ellis , Hore Oematiaceous Hyphomycetes : 470 . 1976. 
Kr11 n dr1a tr1septata (lfacsush1ma) 01Cosmo . Be r ch ec 
Kendrick , Hycolog1a 75(6): 971. 1983. 

4. C. clavatum Cams in Cams & Holubovd-JechovA , Stud. 
-Hycol. 13: 54 , 1976. 

Kyl'ind r is clavata (Cams in CltiJIS & HolubovA-Jechovd) 
D1Cosmo , Berch et Kendrick , 11ycolog1a 75(6): 970 . 
1983. 

5. f . hennebert11 Cams et Holubovd-Jechovd , St ud. Hyco1. 



13: so . 1976. 
Chaet:o psis he nnebertii (Cams et Holubo v~ -JechovA) 
OiCOSIIIO o Berch et Kendrick . Hycologia 75(6): 970 , 
1983 . 
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6. f. · zrgnOellae (HCih nel) Gams e t: Holubovd-Jechovd , St ud . 
Hyco l. 13: 53 , 1976 . 
Acrot:heca z ygnO'ellae HOhnel, Sber. K . Akad. Wi ss . 
lf1 en , Hath. net. Kl. 118:332. 1909. 
Kylindria z ysnOellae (H0hnel) DiCosmo , Be r ch et Ken­
d r ick, Hy cologia 75(6): 971, 1983. 

7 . £. ellisi i Horga n-Ja n es , Hyco taxon 5: 490 , 1977. 
£• triseptatum Ell i s , Hore Dematiaceous /fyphomycetes: 
470, 1 976 , non £• triseptatum Hatsu s hima , !cones Hi­
c r ofungorum a Hatsushima Lectorum: 48 , 1975. 
Kylindria ellisii ( Horglm-Jones) DiCosmo Berch 
Kendrick, Hycologia 75(6): 970 , 1983. 

8 . f. · o bl onsis po ru• Horgan-Janes, Hy cota xon 5 (2): 487 , 
1977. 
Kylind r ia oblongis pora (Horgan-Jo n es) DiCosmo . Berch 
et Kend r ick , Hycolog:J.a 75(6) : 971, 1983. 

9 . C . fasciculatu• Her c ado Sierra , Acta Bo t Anic.s Cub .s n .s 
- 16, 5 . 1985 . 

10. C. excen tric u• (Bhat et Sutton) Cabello e t Arambarri , 
Comb . nov . 
Kylindria excentrica Bhat e t S utton, Trans. Sr. Hycol. 
Soc. 84(4): 728, 1985 . 

11. £ . proboscio pho ru• (DiCosmo, Be r ch et Kendri c k ) Aram­
bar r :J. et Cabello, comb. no v. 
Ch a e t o ps:J.s probo s c:J.ophora D:J.Cosmo , Berch et Kendrick , 
Hycolog:J.a 75(6): 962 , 1983 . 

C. curvatum Morgan-Jones (Morgan- Jones , 1980} and 
Q. hei1sc~arvanov8. (Marvanov8. , 19?9 ) a r e two species 
that would need a qui te detailed review; t he first one 
could be a species of Dictyocha eta as DiCosmo et al. propo­
se (although they use Codinaea as generic name) while 
the second one could be one species of the genus Heliacus ; 
nevertheless , the conidia do not coincide W'ith t hose of 
the genus . 

We conclude that Cxlind r otrichum is a valid genu s 
with 11 species; we are not taking into account the gene ra 
Kxlindria and Xenokylindria !imitating Chaetopsis to the 
original concept. Nevertheless assuming the similari­

ties a nd difficulties the al lied genera present ve cons ider 
it necessary to carry out a much deeper taxonomy vork , 
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STU DI ES IN CORT I C I ACEA E (B AS 1010:1YCETES) 
NEW SPECI ES AND NEW COMBINAT I ONS 

NILS HA LLENBERG und KURT HJORTSTAM 

Department of SysteiZiatic Bot a n y , Got henburg uni versity, 
Ca rl Sko ll s bcrgs gato 22, S- 4 13 19 GOteborg, Sweden 

Abs truc l. Phlebi a ryvnrd e nt t Halle nb. & llj o r ts t. a n d 
Sistotrema guadri s porum ll allenb. & Hj ortsl. a r e d esc r ibe d 
as n e w s pec ies on mat e rial (rom N. Europe and Spain . Th e 
combin at i o ns Stcccherinum albo-fib rill osum (H jo rts t.& 
Ryv.) ll a ll e nb . & ll jortst. a nd S. guelelii (Bourd.& Goh . . ) 
Hallcnb.& Hjortst. o r e proposed . 

PIILEBIA RYVARDENll llall enb. & Hjort sl . spec . nov . 

Basidioma resupinatum , plus mi nu s str0111i neum, distinctc odontioidcs; 
aculets fimbriatis, ctrciter 0 . 5 mm l ongis, 3- 4/tlll!l , aggregatis; margo 
graci 1 is , pa llescens, i nte r dum abr uptus . Systema hyphale monomiticum, 
h}·phae basales crassitunicatae, 3.5-4 j.Jm latae, plu ~ minus tumesccntcs . 
tum 8(-10) jJtl1 lo t ac , hypho e ccterac tcnuitu nicatae , 2 . 5-3.5 IJm, omnes 
f ibulatne . Cystidia sparsa, projects, tenuitunicata, l e via, hyalino , 
40-60 x 4 pm. Basidia anguste clavate , !eviLer s i nuosa , 15-20 x 4.5(-5) 
~~~~. 4 sterigcnati bus ; :.~pods ellipsoidibus , Lcnuitunicotis , hyalinis , 
levibus, 4.5-5 x 2 . 5(-3) )Jill , neque amy l oid ibus , neque dex t.rinoidibus et 
cyanophil is . 

llolo t yp us : Sweden. Med el pad , Hav e r O pa r., Bj0rntj8 r nc\s 
Fo re st Reserve, Pi cco abie s . 17.IX .l 986, l eg . Leif 
Ryvarden 2408 1 (GB). Tsoty pu s : (0). Pa rat y p i : Spa in. Huesca 
Prov. , Or desa Nat. Park, 1500 m. ::;.m .. on Pinu s, 9.X1. 1977 , 
l eg . Lei( Ryvarden 15009 , 1 503 1 (GB a n d 0) . 

Etymology: In honour of our fr ie n d , Lci f Ryvordcn, -..·ho has 
co ll ected a ll hitherto known s pec i.mens of t hi s n e w s pe cies. 

Bosidiome resupi nate , c l osely adna t e , cr u stose , c r ac k i n g 
co nspicuous l y wh e n dried, s traw -co l oured o r pale oc hr a ­
c e ous , densely od on tioi d, with the ac ulei about 0 . 5 mm l o ng 
and 3 -4 / mm, c ro wded , apically f im bri ote : s u biculum vhitish, 
t hin (0 .1 - 0.2 mm) ; ma rgi n indete rmin ate , th i n ning o u t, 
someti mes ab rup t . 
!!lJlhal system monomitic , basal hyphae t h ick-walled , port ­
l y e n c rusted, irregularly b r anc hed , 3.5-4(-5) ~~~~wi de, 
sometime s s we llin g co n side r a bly in KOII and th en up to 
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8(- 10) om wide, next lO t h e s ub stratum pa r a llel y arranged , 
elsewhere more o r l ess ve r tical and interming l ed wi th 
t hin-wall e d hyphae: subhymenial tissue dense , consisting of 
t hi n- walled hyphae wit h s hor te r ce ll s , about 2.5-3.5 pm 
wide , a l l hyphae with clamps. 
Cystidia few and main l y in the uppe r part of t he acu l ei , 
40-60 x 4 .J.IID, smoot h und hy olinc , projecti ng as much as 
20-.30 urn abovc the basidia, apica lly obtuse a n d wi t h a 
basal clam p. 
Basidia shor t- clavate , slightly sin uou s, 15- 20 x 4 - 4.5 
(-5) pra, with 4 ste r ig mata and a basa l clamp . 
~~ellipsoid to narrowly elli psoid, 4.5-S x 2.5(-3) 
pm, t hin - walled, smoot h, adaxia l side often slig h tly 
ve , inamyloid, indextr inoid, and acyanop h ilous. 

E 

Fig. I. Phlebia ryvarde n ii. A) su bicul ar h yp hae, swe llin g 
i n KOH, B) conlcxL h yp hae, swelling i n KO H, C) s ubhymeni a l 
hyphae, D) basidia, E) cysttdia , F) spo r es . - 1/ o l otypus . 



~- Macromo rp ho l ogically this species sho~o~s ..1ffi n ily 
•odth some species of llxphodont iu (es pecia lly in the sec­
lion Ellipsosporoc Porm.) o r Oclon t ic ium due t o t. hc 
odonlioid f ru itbody . Howeve r , the species l'cscmbles Phl e ­
lli s . l. I n cer t ttin micro[cotur cs , espec ially th e narrov 
bUSldia and rclath·c l y small s pores fit the r:~odern , tho u g h 
"'ide, interpre tat ion of this genus . 

Fig . 2 . Basid1ocarps o f A) 
Co li . L . Ryvortlc n 24081 . 
L , 7) , - Co li. N. llallcnberg 

Phlcbiu rv,•unlcnli (X 4) . 
B) Sistotrema ouad r is po ru m (:( 
10506 . Photo Ellen Hunssou . 
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S JSTOTREHA QUADRISPORUH Hall enb . ll jort s l. spec . 

& s idiomo rcsupina l um, dens e odnat um, t.cnue, hymenio a l bescenti, gron­
dinioide; ac ul eis circ.ite r 0 , 2 mm longis , usque a d 7/mm : ma r g ine inde­
terminate . Sys tema hyphale monomiticum ; hyphae tenui tunico t oc . 2-3.5 .1un 
lotoc , fibulo toe . CysLidio nullo . Basidia urniformia , 10-20 x 5 . 5-7 .l-lla , 
4 sterigmattbus; sporae e l l ipsoideae, subrcnlfonnes , 5 . 5-7 x 3 . 3- 4 .J.Lm , 
tenuilunicatae , leves , non - amy loides, bi nuc 1 eatae. 

Holo t ypu s : S pa i n . Santa nd e r P r ov ., ca 5 km S of Cavadonga, 
o n Alnu s i nca na. l t. . XJ.l977 , leg . Leif Ry vo r den 15372 (GB) . 
Po r oty pu s : Denmark. J utland, Dju r s land Prov. Mo t s Bjcrgc , 
near Lake Bogens , on Salix. 3.IX.1987, leg. Nils Hall e nber g 
10506 (GB) . 

Basidiome r esupi nate , closely o dn o te, th in, whi te 
s lightly yellowis h, h ymen i um continuous - porulose, grandl ­
nioid, a c ule i minut e ( ca 0, 2 mm) , r o unded, rat her scattered 
t o cr owd e d (up t o 7 / mm ) in we ll developed p o r ts , margin 
indetermina t e , thinni n g o u t . 
Hv ph aJ s ystem monomitic , h yp hae 2-3 . 5 JJ m wi de , co n sta ntl y 
,,d th c lamp s, wi th t hin but d is t i nct wa ll s , int ermingled 
with l ots o f c r yst a ll i ne material , de nsel y branc hed and 
tightl y packed i n the t h i n subiculum. 
~none. 
Basidia urn ·if o r m, 15 -2 0 x 5 . 5-7 ~ m. upica l part 3 . 5 - 4 IJ III 
~it h 4 s ter igmata a nd a basal c lamp. 
S p o res e llip soi d s ubre n iform , adaxia l s tct e usu a ll y 
s tr ai gh t but may be s l ig h tly co nca ve , 5 . 5-7 x 3 .3-4 ,um, 
t hin -wulled, smoo t h, inamyloid, binucleate . 

Rema rk s. Thi s species was fir st n o t ice d in Erik sson et a1 
(""i'9"8'4) us S i s t o tr e ma sp. Ryva r den 15372 . Later , it was 
collect ed by Hall c nb c rg in De nmark, where i t cove red the 
underside of a l ying l og of Sa l ix in a s wam p. 
Un d e r th e l e ns S. guudrispor um i s ver y similar t o L 
br i nkm a nnii (Brcs.)John Eriks:L and th e two s pe cies a r e 
ce rta i nl y very closely r e l ated. Unde r the microsco pe ~ 
gu adris por um is e asily d is ti ngui she d by its 4 ste r tgmat e 
bas i dia a nd l ar ge r s po r es , whi c h ore also b inuc lea te. 

Fig . 3. Sistotrema guadri s p o rum. A) Context hy phae , B) 
basi d ia , C) s por es . - /lolotypu s . 
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Sistotrema inte r me d i u m Hj o r ls t., a n d S . ser n a nd e r i 
(Litsc h. ) Do nk a l s o have 4 s t e r ig mate basi dia. No n e of t h ese 
is , ho weve r, g r a nd i n ioi d, l.'hich ma k e t h em easily separate d 
f rom S . qu a d r i s p o ru m. Mo r eove r, S . i n te r medium dif f ers 
by havi n g navicu l a r spo r es and S . sernan d e r i has g l oeo­
cysti d i a. Sistot r ema e x im u m {Juc ks . )Ryv . & Sol h. has spo­
res of si mi l a r size and sha pe asS. g ua dr is po r u m, bu t the 
f r u i tbodi es s moot h an d bas i d i a u s ua lly bis t e r i g mate . 

STECC II ERI NUH QUELETI.l (Bou r d . & Ga l z . ) ll allen b. & ll jortst . 
comb . nov . Bas i o n ym: Odon t ia g ue l etii Bo ur d . & Ga l z ., 
Bull .. Soc . Mycol. F r a nce 30:270 , 19 14 s u b n om . no v . Od o n ­
tia fari nacea Qu e l .. Fl. Myco l. Fra nce p . 4 35, 1888; nee 
Odontia fa r inacea (Pers .: Fr. ) Cook e & Quel. 1878 . 

Altho ugh this species is mono mitic , or r a th e r l ac k i n g s ke­
letal hyphae in the su b icul u m, it f its the ge n eric desc r ip­
t io n o [ S t ecche r i n um (t ype s pecies : Hvd nu m oc h raceum 
Pe r s .:Fr. ) i n se veral r es pect.s . At f i r s t , t he mi cromo rph o 
logy is ve r y similar , pa rt. ic ul ar l y t h e st r ong l y e ncr u sted 
cys t i d ia which sometimes have a p r olo n ge d h )· ph a l pa rt 
( pse ud ocys t i d ia) . Also t h e s h a pe a nd size of t he basidia 
an d s po r es i ndicate a close r elat i ons h ip to Stecc h e r in um. 
Mo r eo v e r, Phle b ia , whe r e i t has bee n placed b y Chr istia n­
sen ( 1960), is k n o wn to co n ta in s pecies whic h are b i po l a r 
and wi t h a as t atocoe nocy t ic nu clea r behav i o u r wh e r eas 
Odo nt ia quele t ii i s pr oved to be te t rapo l a r a nd wit h a 
no r ma l n uclea r behaviou r ( Boidi n & Lan q ueti n, 1984) . The 
l at t e r cha r uc tcr is s hared wit h s pecies of Stecc h er in um. 

STECCHERINUH ALBO-FIBRILLOSUH (Hjortst . & Ryv . ) Hal­
l e nb. & Hjo r tst . co mb . nov , Ba sio n ym : Phl ebia al bo fi br il ­
l oss Hjorts t. & Ryv ., Mycot ax o n 20 : 139, 198 4 . 

Th is s pecies is si mil a r to S . g uele t ii , bu t may be r eadi­
l y d is t ing u is h ed b y s h orter a nd mo r e su bg l obosc spores l ha t. 
a r e 4-4 . 5(-5) x 3.5-4 ~1m (i n S . q ucleti i 5-6 x 3-3.5 JJm ) 
a nd a wh ite r f rui tbod y wi t h fi b r o u s marg in. 

ACKNOW LEDGEMEN TS. We a r e i nd e b te d t o D. Peg l e r, Lo nd o n, fo r 
his cr i t i ca l r e view a nd f o r cor r ec t i n g t h e Eng l ish, t o E . 
ll a n sso n , GOte borg for ma k ing the ph otos . 

REFERENCES 

Bol di n , J . , Lanqu etin , P . 1984 : Reper t o i r e d es do n nees u t i ­
les po ur e f fectucr l es tests d' i nt e r com pat i b ili te 
c hez l es Basi d iomycetes . Ill . Aph yllopho r a l es non 
por ees . C r y pt og .. Mycol. Tom e 5 : 193 - 2 4 5. 

Ch r i s tian se n , M. P. 1960 : Danish Resup i nate Fungi. Part. II . 
Da nsk Bo t. Ark . 19(2): 5 7 - 388. 

Er i k sso n , J., Hj o r ts tam, K. , Ry v a rd e n, L. 1984: Th e Co r ­
ticiaceae o f No rt h Eu ro pe . Vol . 7 . F un g if l ora . 



MYCOTAXON 
Vol . XXXI, ~o . 2, pp. 445-465 April - June 1988 

SP ECU::S DE LIM ITATION IN CORTl C U CEAE (B ASl Dl OHY CETES ) 

NILS ll ALL ENBERG 

Department of Systemat i c Bo ta n y, Gothen bu rg univer si ty, 
Carl Skottsbergs gata 22, S-41 3 19 GOte bo rg , Swede n 

Abstract. Compat ibili ty tests .. e r e u s e d to s tud y s pe ­
cies de l imitation in 25 s pec ies o f Co r t i c i occae . Inte rin ­
compati b1 e si blin gs we re de tecte d in seve n species . An 
addi ti o nal i n COIIl pat.ib il.i q· system , restricting d ikaryo t izo­
t ion bet ween homo ka r yot i c mycel i a we r e fo und in Pe n io phora 
lim i tata a n d Bulbillomyces farinosus. 

Introduction . T h e st u dy of basidioca rp mo r phology has 
bee n the basis for tuxo n om i c s pecies de l imitation in Corti ­
ciaceae . In het ero t ha lli c s pe cies, compa t i bi lity tes t s h a \'e 
been used as a n add i t i o na l method to fi n d out the limi ts 
betwee n closely r e l ated species . Basidioca rp s fr om whi c h 
co mpat ibl e cu lture s or i ginate , have been compa r e d with each 
o th e r a nd wi th th e act u a l taxo no mic defi n it i on o f t h e s pe­
cies co nce rn ed . Tn t hi s wa y it is possib l e to give a raore 
prec is e desc r iptio n o f t h e morpho logi c al vari atio n a s well 
as eco l ogical am p l i t ude und geog r a ph ical di st r ibut io n. This 
is aJso one of t h e ma i n purposes with this pape r . 

In Bo id in (1977) a n d Ha l len berg (1984) a nu mber o f earlier 
r eco r ds f r om compat i bili ty stu d ies a re s ummarized. La t er 
results o re giv en in p u b licat ions b y Boldin and Lan qu etin , 
Gin n s , Hol l e nb e rg, a n d o t h e r s . 

Cultur e datu ex i s t n o w for a g r ea t number of s pecies . How ­
ever, o ur know l e dge f r o m compati bility st udi es , o n s pecies 
vorlotion, hob i LoL prefe r ence and distributio n is s till 
frag me n tary . Horeover, a n inc r easi n g number of si bling spe­
cies have been de tected as a r esu lt o f s u ch tests. These 
sibli ngs are very simi l a r o r a ppa ren t ly i dent ical i n their 
basidioc u rp mor ph o l ogy b u t co n s t i tute g ene tically isola ted 
g r o up s (b iologi c al spec i es) . Jn thi s pape r, sib l i ng s pecies 
are r epo r ted f rom seven t axo nomica l species. 
As s h own be l ow, scpa l'ating chtt r ac le rs between differe n t 
s ibling s seem to be thei r p r efe l' e n c e s f or diff e r e nt su bst ­
ra t e s or hab i tats. Th is ha s also been indicat e d i n ear lie r 
r e ports ( ll a ll e n berg 1986 a , b) . A h ypothesis is discussed 
in llallen berg ( 1987) , o n d iffe rences in substra t e o r hab i­
tat preferen ce us possible f i r s t ste ps in s pecia t io n pro­
cesses f or some species in Co r tic i aceae . 
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Int e r c o mpa tibi lity h as been accepted as a co ndition fo r 
"b io l ogica l" conspccificity . Neve r th eless , the r e a r c se ve­
r al expla natio ns t o negative res u lt s in mating tes t s bet­
we en s pec i men s whi c h be l o n g to the some b iol ogical species 
(see Boldi n, 1986) . P r om t h e res u lts p r esented belo w ther e 
exist f ac t or s ~o~ hic h rl:'stri ct liH.> m;;~ting abili t y i n Pcni o-
phora l i mi tata a nd Bu l bi ll o mvce s r a r i nosus , a nd which 
a r e a ddition a l t o ma t ing type system . 

Fi g . I . Co l lec ting loca l iti es i n Eu r ope , f r om •·her e the investigated 
s pecime ns or i ginate . 
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MET HO DS. The s pecim ens o ri gi nate in Austria, Ca nad a , Den­
mark, Finland, France, No r way, Roma n ia, Sco tl a nd, Spa in, 
a n d Sweden. Main col lecting localit.ies a r e ma rk e d in fig. 
I. The studied specimens have bee n carefully compared with 
ty pes or ot her rep r ese n tat i ve mate ria l. When spore me as ure­
me n ts are given these have been made from s por e prints. 
S ingle-spore (SS)-cu ltures and polyspore (PS- )cultures were 
iso l ated a f ter di spe r sal o n com mon malt aga r . To determine 
t he bre ed i n g ability {i.e . , the ability to form c l amps i n 
m:nings) of t he individual 55-c u ltu r es, matings between 
55-cu l tures of each specimen were fir s t made. Co~~:~putible 
ma tin g lypCl:i from o ne l:ipecimcn wer e ma te d with compa ti b le 
mat ing q·pes from the othe r s pe ci me n s. I n some c ul t ures it 
was impossible to ob t ai n com pat ible mating t y pe s. Howev e r, 
s u c h SS-cu l tures hav e been accepted i.f they were compatible 
in matings with cultures from other specimens. Format ion o f 
c.lomp s in mo tings wa s l ooked fo r afte r that the my ce lia had 
bee n in co n tact for 6 weeks. 
Do ub t ful und unexpec t ed r esults were r e pea t ed. To c heck the 
occurrence of dikaryons in some cases, mycelia from the 
confrontation line we r e subcult u red i n molt l iquid and 
stained in gi.emsa (staining me t hod acco r di ng to Bol d i n, 
1958) . 

I n the li s t s o f " ma ter ia l'' (b elow , under eac h species) in­
fo.>rmat ion conce rning the studied s peci mens are given. S uch 
data are c athegorized by slanted lines: Cu l ture numb e r / 
subs trat e/ lo ca lity/ 55- number s o£ compatible mat i.ng 
types , sepa r ated by a slant line ( " /" ). When no com pat i ble 
mat i ng type s have been found, t h e tot a l numbe r of ava i l a ble 
c u lt ur es i s given . 

Cultures arc s t o red in t he cu l t ur e-co ll ectio n at th e De­
pa r tment o f Systema t i c Botany, Got henburg Un ive r sity. The 
GB-numbers refer to the culture - collection. The original 
s pe cime n togeth er with spore-print ca n be identif ie d by the 
sam e numbe r and a r e kep t i n the herbarium (GB) . Des c rip­
t io ns of basidiocarps are referred t o "Cort iciac e u c of 
North Europe" (Eri k sson und Ryv arden , E r iksson c t a l, 
1973 - 1987 ) . 

RE SU LTS 

At helia dccipiens ( HOhn & Li t sc h. )Jo hn Eri kss . 

Material: 
GB 029 1/ Picea/ Swe den, S~land/ 1,2, 5/4 , 6 , 7,8 ,9,10. 
GB 0388/ Castanea/ Aust ria, St eicrmark/ 1/2. 
GB 1494/ coniferous wood/ Romania, Suceava/ 2,4 , 7/3 , 5 ,6,8. 
GB 1687/ Picea/ Finland, South llame / 1,5,7 , 9/2 , 3 , 6 ,8,10 . 
GB 169 1/ Picea/ Finland, North Harne/ 3,8/1,2,4,5,6,7,9. 
GB 1762/ Accr/ S ~oo·eden , Dalsland / 1,4,8 ,9/2 ,5,7,6 , 10. 

All the abo ve mentioned c ultu res are i ntercompatibl e . No 
mo rpho logica l diffe r e nces between the basidiocarps have 
been not ice d. 



... 

""" ~ ~~ 

~~~ 

fff 

(") C"'C"'C"lC'lC'l 
01 Cllo:lti;IQ;IQ;I 

1..~ NNNNN 

~ ~~~~~ 

' ' 
'' 

I I I I~ 

·~ 

I I + I + I 

I I I I + I 

: : :\o): 

I I + I I + I 

+ I + I 

+ I +"""t 
+ I r""'t 

' + ' 

' + ' 
' + ' 

+ + 
+ + 

' ' '' 

&HJfJ~~ 

~!~~~ .. 
++ 

+ •• 

I I I I I 

+ + + + + 

+++++ 
+++++ 

+++++ 
+++++ 

""" ~~~ 

~~~ 
CB 932- 1 
GB 932-2 
GB 932-3 
GB 932- 4 
CB 932-5 
GB 932-6 

GB 1033- 1 
CB 1033-2 
GB 1033- 3 
GR IOJJ-5 

+ + GB 1034-1 
+ + Gil 1034-J 

GB 1034- 5 
en 1034-2 
CB 1034- 4 

'' '' 

+ 
+ 

GB 1270- 1 
CB 1270- 3 
GB 1270- 4 
GR 1270-2 
CB 1270-5 

GB 1510-1 
CB 151()-3 

+ GB 1510-2 
+- CB 1510-4 
!".:a CB 1510- 6 

GB 1510- 8 

GB 1529- 1 
GB 1529- 2 
GB 1529-3 

GB 1726-1 
GR 1726-2 
CB 1726-3 
GB 1726-4 
GB 17:.!6-5 
CB 1726-6 

GB 1758-1 
GB 1758-3 
en 1758-B 

GB 1760- 1 
CB 1760-:l 
GB 1760-3 

GB 1830- 5 
GB 1830-7 
r.n 1830- 8 

SH 



~ ~ .., , , ~ , 
" : ~ ~ ~ . . 

c . ~ 
< 

~ - g" 
3 ::l c ~· 
t d I~ 

oo n :::1 ,... 

6 .. 

(It,.. :::.,... 
• 0 

-. r::r ., a 
0 • . " 0 ~ ~ IE 
~ . - ~· ::l - 0 ., 

0 ~ ~ 
n ., - ::l 
0 3 0 0 
::l ~ ::l In 
~ ~ c " ~ . 0 0" ..... , . -

0 

... 1"'1 9 -• < • " . . 
~· tD N 0 , , , . . 

" " ~ . . . . " 
tD (/) :» < 

f ~ ~ 
0 , " > 
~ . ~ 
0 . 

< 
0 

~ 

< n n 
- 0 n • o - . . 

0 ~ " ... 
~ , 
: ~ ~ 
~ ~ ; 
a " • 0 • ~ .... . 

!II 

(")C')C') C')C')(') 
txi:Co:l txiCDCC 

QICOOO ~....,...., 

~""'~,.! ?c;.."' 
%E~ w:E:!: 

+++ 
+ + + 

+++ 
+++ 

+++ 
+++ 

+++ 
+++ 

+++ 
+ + + 

' '' + + + 

++ • 
+++ 

+ + + 
+++ 

+ + + 
+++ 

"" == fJ&l5J 

VIVI NNN 

Y"''f <f''r'"' 
1,..1.... OH.n J,.. 

+++ 
+++ 

+++ 

+ ' ' 
+ ' ' 
+ ' ' 

+' ' 
+ 

I 1 ++1+ 
++++++ 

++1++ 1 
+ + I I 

: : 71,..171,..1: 71,...1 
++++++ 

:.:. : 

O+ 
O+ 

GB 932-1 
GB 932-2 
CB 932-3 
GB 932-4 
CB 932-5 
GB 932- 6 

GB 1033-1 
GB 1033-2 
CB 1033-3 
CB 1033-5 

GB 1034-1 
GB 103£. -3 
GB 1034- 5 
GB 1034- 2 
GB 1034- 4 

CB 1270- l 
GB 1270-3 
GB 1270-4 
GB 1270-2 
GB 1270-S 

GB 1510- 1 
GB 1510- 3 
GB 1510- 2 
GB 1510-4 
CB 1510-6 
GB 1510-8 

CB 1529- 1 
GB 1529-2 
CB 1529-3 

GB 1726- 1 
CB 1726-2 
GB 1726-3 
GB 1726- 4 
CB 1726- 5 
GB I 726-6 

GB 1758- 1 
GB 1758 - 3 
GB 1758-8 

GB 1760- 1 
CB 1760-2 
GB 1760-3 

CB 1830-5 
GIS 1830- 7 
GB 1830-8 



450 

On e c h a ra c t e r in th i s sp e cies is t h e l ac k o[ c lump s in al l 
parts o f the bas idioc arp s . In c ul t u red seco nd ary mycelia , 
h o we ve r , clamps ore p r e se n t a t many septa ( in co nsta n t 
c lamps- Boi din and Lonquet in, 1984 a) . Bipolarity i s indi ­
c ate d a nd th e nu c l ear behavio ur is nor ma l. 

At helia d cci p icns i s repo rt e d t o be (l'"e q uent in the co ni­
fe r r eg i on in N. Europe , occu rr ing in both drier f o re sts 
a nd more humid ones (Cort iciac eae of Nor t h Eur ope ). The 
in vestigated s peci mens we r e col l cct:c d o n de c ayed wood a nd 
t runks (both whi te - and b r o ~n - r o t te d ) o f Picea, Ace r, Cas ­
ta n ea , both o n li g n um and o n ba rk. 

Bosidiorodulum radula (F r. ) Nobles 

Material : 
CB 0246/ Salix/ S~o·cd en , Torne Lappmark/ 2 ,4 /5 . 
GB 0374 / Abies/ Austr i o , Stcicrrnur k/ 1/2, 4. 
CB 0 381/ Abies/ Aus t ri a , Steier m.a rk / I , 2/3,4,5. 
CB 0386/ Prunus/ Austr ia , Steie rmark/ 1/2 , 3 , 4 . 
CB 0463/ A I nus/ Norway, South TrOndelug/ 7 SS. 
CB 0582/ Populus/ Canada , Quebec/ 2 SS. 
CB 0783/ deciduous · •. :ood / Canada, Quebec/ I, 3/2 , 4 . 
CB 10 16/ Ables / Romania, Succava/ 5 SS . 
GB 1706/ Alnus/ Fi n land , North lli:ime/ 5 SS . 
GB 1805/ Abies / Spain , Lerida/ 2 , 3,7 , 8/4 , 5 , 9 ,1 0. 
CR 1844/ Abies/ Spo i n , Lcrida/ 2 SS . 

Comp l ete com patibi l ity bet ~o·ccn th e ubo vc me nt io ned c u l tu ­
res. No morphologi ca l d if f e ren ces betwee n t h e basi d ioca r ps 
no t ic e d i n t h e mic rosco pe, but ma cros cop ically the species 
i.s ob v io u sly var i ab l e . The hymenop hore may be almost smooth 
t o radu loid ~o·ith teet h up t o 5 mm l o ng. Reco rd e d o n both 
bur k an d "'o od, i n N. Eur o pe f requ ent ! )' o n de ciduous ~o·oo d, 
i n C. a nd S . Eu r op c oftcn f ou n d o n Ab i es . 

Bu lbillo•yces farinosus (Bres . )JUl. 

Materi a l: 
GB 0932/ deciduou s "'ood/ Scotland , Perthshire/ 6 SS. 
GB 1033/ deci duous wood/ Roma ni a , Tasi/ 2/3 ,4. 
GB 1034/ deciduous wood/ Romania , Suceava/ 1/3 , 5 . 
GB 1270/ Fagus/ Sweden, Sk3 nc/ 1, 3 , 4/2 , 5, 
GB 1510/ deciduous wood/ Roma ni a , Tasi/ 2/ 1, 3 , 5 , 7: 4/6 , 8 . 
GB 1529/ Carpinus/ Romania, Iusi/ 3 SS . 
GB 1726/ deciduous wood/ Sweden, Viis tcrgOtlond / L/2 , 3 , 7 : 4/ 5 ,6, 8 , 9. 
GB 1758/ dec i duou s wood / Sweden, VBstergi:i tla nd/ 1,3,6/8 . 
GB 1760/ deciduous wood/ Sweden, V8stcrgi:i tl and/ 5 SS. 
GB 1830/ deci duous wood/ Spa i n, Lerida/ 5/7 , 8 . 
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No noticeab l e morp hologica l differences be t ween Lhe basi­
diocarps have been seen , wit h the excep tion Cor the fre­
quency of encrusted cystid ia , which i s variable. Mo r eover, 
t he size of t h e ba sidioca r p va r ies. Mo stly t hey a r e \'ery 
small a n d the specime n s are r ecognized in t he f ield beca u se 
of a bun da nt Acgcritu-statc. Howeve r, some times Lhc basi ­
dioca rp s ore bigger (CB 1 760) a n d in Lundell & Na nnf clclt 
( 19S3) a spec ime n is reported wh ere t h e basidiocarp co v e r s 
several dm3 . T h e latter s pecimen , as well as GB 1760 we re 
compati ble with ot he r specimens with s ma ll ba sidi o cu rps . 

Th e compa t ibi li ty tests performed here gave a numb er of 
unexpected resu l ts (f ig. 2). In some matings a na rro w but 
distinct barrier was form ed and no c l a mps or d i k a r yons were 
r eco r ded. Thi s incompatibility is not of homogenic na t ure 
(iden t ical mating type a ll e l es ) beca use d if f eren t SS-c ut t u­
r cs, representing the some ma t i n g type in a speci men , beha­
ved different l y in matings lo'i t h certoi n other c ultures. Th e 
sa me kin d of be hav iour was r e po r ted by Boldi n a n d La nqu etin 
( 1984 c) in mat ings betlo'een Amvlostcre um f er reum ( Bcrk . & 
Curt . ) Boid. & Lanq. a nd A. laedgatum (Fr . )Boid . In 
mar.1ngs , ho wever , no clam ps we re fo rmed i n mati ngs o n the 
ma l t agar dis h (GB 1033 / 1 x GB 15 10/2 and 4 ). Af t.c r the 
co nfron tat ion lin e ha d been su bc ul ture d in ma l t l i quid and 
t he n gro wn und er a collodio n film a s l ide, co n stant 
clamps were see n . Howeve r, t h is change o( behavio u r wa s no t 
f o und i n or.he r "negati v e " matings . 

Thi s i n c ompatibility seems to be of hete r oge ni c nat ur e a nd 
the r esponsible genes are not linked to the ma ting t y pe 
system, but supe r im posed on it. The ge n e tical s t ru ct ure of 
this incompatibility system i s not f u r t h er ana l yzed he r e, 
ho .,·e v e r , the biological conseq u e n ces must be that a n addi­
tional mating bar r ier exisl. 

Ce r aceo•erulius se rpe n s (Fr. )E r i ks s . & Ryv. 

Mate r ial : 
GB 262/ Salix/ Sweden, Torne Lappm<Jrk/ I SS , 1 PS . 
GB 536/ Picea / Canada , Quebec/ l/2; 3/4 . 
GB 816/ Fagus/ Ca nada , Quebec/ I I'S. 
GB 915/ Ju niperus/ Norway , North TrOndelag/ I haploi d SS used; 8 othe r 

i sol ated SS 'io'ere clamped. 
GB 1452/ Fogus/ Sweden , VOstcrgOtlo.nd / 1 , 3 , 4/5 ,8; 2,6/7 . 
GB 1731 / Corylus/ Sweden , V8s terg0t l and/ 2/6. 
L\' 10020/ Picea/ Austria, Nieder Oste r reich/ 2 SS. 

GB 1209/ Populus/ Norwa y , Te lemark/ 1/2 , 3 , 4. 
GB 1246/ deciduou s wood / Norway , Opland / 1,2/3. 

GB 1711/ Pinus/ Finl and , Nor th !lame/ 1,7/2 , 5 , 6; 3/4 , 8 . 
GB 181 1/ Pin us/ Spain, Huesca/ 1/3 . 

C. serpens ha s been rega r ded as a species wit h raLher 
varia bl e macroscopic basid ioca rp feat ur es, but morp hologi ­
cal l y uniform in the mic r osco pe. Fur t h e r, it is a wi dely 
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distributed species ove r t h e N. h e mis phe r e and i t has a 
wi d e substrate spect rum. Th e h ymcniura may be saooth i n very 
you ng s peci men s and in d is tal parts of the basidiocarp s , o r 
distinctly mer uloid i n well developed basidiocarps. Its 
margin varies from rather narrow to wide and byssoid, fre­
qu e ntl y wh itis h . Rhizomorphic strands may be pr esent or 
absent in association t o the bus id ioca rp. The co lour i s 
fr e qu e ntly greyish och ra ce ous bu t wi. t h reddish, greenish, 
or yellowish tints. C . serpens ha s been r epo rt e d fr om o 
number of deciduous and c oni f e r o us trees. The bas idtoca rp s 
hove been fou nd in association "'i t h booth white - and bro wn­
ro t t e d wood . 
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Fi g. 3. Conf ron tation::~ i n Ceraceomerulius se rpe ns . 1 • Disti nc t 
barrier between. the two mycelia. CB 536-3 Carma l o l a of co r dons . 2 • 
A weak, but distinct barrier fo rmed. 3 • A s t rong barri e r formed, 
whic h i s r eddi s h brown, 
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From int:ercompatibility tes ts f o l lo ~o·s that three in com pati­
b ili ty g r o up s hav e bee n disti n g ui s h ed (fig. 3) : 
Croup 1: CB 262, CB 536, CB 9 15 , GB 1452, CB 1731, LY 
10020. 
Group 2 : CB 1209 , CB 1246 . 
Gr o up 3 : 1711 , GB 18 11. 
Gro up 1 , These s pecime ns hav e been found on a variety of 
de ciduous tree s and o n Picca, Jun i pe ru s (a nd Pi n us in Ca na­
da) . They a r e associated wi th r a th er har d o r d istinct l y 
b r o ~o·n - r otted wood . Tetrapolal'"ity is indicated. 

Group 2 . These speci mens were co llected in S . Norway o n 
decid uous wood (A lnu s and Po pulus ) i.n mix e d f o rests . The 
basidiocor p s were associate d wi Lh loose, whi te- r ot t ed wood . 
Bi polarity is in d i cated b ut o n ly fe w SS- c u ltu r es availa ble. 

Cr o up 3 . T hese specime n s were collecte d o n Pinus in old 
virgi n f orests wit h mixed co n ife r ous and deciduous lree s . 
Th e basidiocor ps were associated wit h rat h e r h a rd wo od . 
Tetra pol a r ity is indica te d. Both specimens had a gre e nish 
tinl but in ot he r respects the bas i diocorp morphology wa s 
in accorda nce wi t h g r ou p l and 2. In ou r herba r i um (GB) 
t h e re a re several findings of C. serpens o n Pi nus and 
mos t of t hem have a g reenish t i nt. 

Dr op tests for ext r acellula r oxidases we r e ne ga t ive fo r al l 
t hr ee gro up s (Syri ngaldazine , ! - Naphth ol, Cum Guaiac, 
Guaiaco l, p-C r eso l, L-T y r osi n e - Ma rr, 1979). 

Th e pol arity pa tt ern fo r C. se rpen s hus been differently 
interpreted. Acco rd ing t o Gin n s ( 1976) it is bipol ar , while 
Boldi n and Lan quet i n ( 1984 b ) r eport t e tr a pola ri ty. The 
ex i ste nce o f t hr ee (or mo r e) sib lings withi n t h is comp l ex 
mB)' explain the different re s ult s . 

Cystostereum murraii ( Be rk. Curt.) Pouz . 

Mate r ial: 
mroT29l Picea/ Sweden , Dala rna/ 2 ,3/ 4, 
GB 0588/ Acer/ Ca nada, Quebec/ I , 2/l.. 
CB 0738/ Betu l a/ Canada, Onta rio/ 2 SS . 
CB 1051 / Abies/ Romania, Suceava/ 5 SS . 
GB 1826/ Abies/ Spa i n , Huesca / 5 SS . 

Al l i nv estigated s pecimens are (ul ly i nterc ompu tible . 
Erik sso n&- Ryva rd en (19 75) no t i ced that t h e r e are some dif­
fe r e nces i n basidiocar p mo rphology and su b s t rat e preference 
bet .,.. ee n Eur o pea n and N. Ame r i ca n specimens. Kot l aba ( 1987) 
r eports that C. murr aii is widely d i s tributed ove r the 
ea rth an d that th e species in Eur o pe has bee n found on b o th 
Picea an d Abies, ra re l y a l so on decid u o us t ree s . Ho ll e nberg 
(1984) reported com pa t ibi li ty between the above mentioned 
cul t u r es from Canada and GB 1 29 (o n Picea). Now, two s peci­
mens o n Ab ies from S . Europe hav e been added to t hi s com pa ­
tibi lit y gro up. 
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Gloeocysti d lcll u• c l a vu lige ru• ( HOhn. & Li t sch . )Nakas. 

Mat e ria l : 
CB 0554/ deciduous -.;ood/ Canada , Quebec/ l/2 , 
CB 0656/ Psc udo t~uga/ Ca nada , B.C. / 4 SS. 
GB 0670/ Alnus/ Cnnodo , B.C./ 1 , 3/4 . 
CB 0676/ Alnus/ Canada, B. C. / 1 , 3/4 . 
GB 0677 / Aln us/ Co nad u, B. C./ neoha ploid i zed I'S- c u l t ure used i n mat i ng 

t es t s . 
CB 1039/ deciduous wood/ Roma nia , Bihor / 5 SS . 

In te r comp a t ibi l ity between the N. Am e r ica n specime n s (abo­
\'C) ha v e ear li ~r bee n verified (lla l l e n bc r g , 1984) . The r e , I 
a r g u e d t ha t t h e type co l lection wos not conspeci fi c with 
the N. Ame ri c a n mate ri al used fn my tests. A r epeated s t udy 
o f the t y pe co llect i o n showed th at o n e piece o f it contain­
ed a s ma ll bas idioca rp which ~o·as in occo rdan ce with t h e N. 
American !i pec imc n s u se d by me as we l l as t hose used by 
Na k asone (1 982). In 1983 I co ll ected a speci me n o r G. 
c l av u li g e r um fr om Ro mania wh i c h p ruvcd t.o be compotibTC 
wit h those o f N. Ame r ica . 

Cloeoc y s t idiell u• po r o s u• (Berk , & Curt. , )Do n k 

Mate r ial : 
CB 0038/ Ulmus/ S~o·eden , V:ister gOtla nd/ 3 SS. 
GB 006 1/ Fagus/ Denmark , J ut l and/ 1, 0 ,8/5 ,10: 3 , 4/7 ,9 . 
CB 0072/ Fr ax inus/ Denma r k , Ju t l a nd/ 3/5 . 
GB 0324/ Ul mus/ Swede n , Niirke / 3 SS. 
GB 0587/ Al nus/ Ca na da , Que bec/ 1/2 . 
GB 0690/ Alnus/ Ca nada, B. C./ 2/3 . 
GB 0898/ deciduous wood/ Denmark , J ullond/ 5 SS . 
CB 0937/ Ul mus/ Sweden, Vaste r gOtland / 9 SS . 
GB 10 18/ Fagus/ Romania , Suceava/ 5 SS . 
GB 11 68/ Cor y l us/ Sweden , Bohuslcin/ 5 SS , 
CB 11 83/ Al nus/ Norway , Sogn and Fjor da ne/ 5 SS . 
CB 1184/ Alnus/ No r way , Sogn ond Fj o r da ne/ 5 SS . 
CB 127 1/ Que r c us/ Sweden , Sk5ne/ 5 SS . 

The i nc ompa t i b ili t y g r o up f ro m ll a1le nb e r g ( 1984) has b.:(.•n 
enla rge d wi t h 5 addit ion a l s peci mens. No mo rph o l og i ca l d if ­
fe r e nc e s betwee n t he bas idi ocarps nnd fu l l )' in tcrcom pat. i b i­
l i ty recor d ed . 

Hy phodo nt ia a lu tacea (1-' r. )John Erik ss . 

Mut e ri a1 : 
GB 0328/ Ulmus/ s .... cden , N8rke/ 1 , 2/3 . 
GB 0405/ deciduous wood/ Aus tr ia , St ci t:!rmark/ 4/3 , 5. 
GB 1683/ Picca/ Sweden, Ha ll a nd / 1, 2/3 , 4 , 5 , 6 . 

GB 172 1/ Pin us/ Sweden , SmU lund / 1,4 , 5 , 7 ,8 , 10/2 , 3 , 6 , 9 . 

Comp l et e in t. c r compatib i lity be t ... ·een GB 328, GB 405 , nn d CB 
1683 . GB 17 21 wa s incompa t i b le with the o t he r cult ur e s . 
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Acco r ding to Eriksson & Ryva r de n (1976), H. alutocca 
occurs on decayed coni £e r ous wo od , a nd almost all herba rium 
material avai l ab l e in CB has bee n co ll ecte d o n s uc h subst­
rate s . 
The basidiocarp morph ology i n 172 1 is v e r ~ sim ilar to th e 
other specime ns mac r osco pi ca lly. Howeve r, in t he microscope 
there are some mino r diffe r ences: I n th e moin gro up th e 
hyphae in t he centre of the ac u lei a r e mo r e t hi c k-wa lled, 
co n t ra sti n g r athe r distictly to the slightly more t h in-wal­
led sub hymen ia l hy ph ae . ln CB 172 1 there is no d istinct 
differentiation bet ween Lh c ce n tra l hyphae and t he s ubhyme­
nial 

Hyph o d ontio o lu ta ri o (B urt)John Erikss. 

lioteria l : 
GB 0 18 1/ Picea/ s ..... eden , Oste rgOt l and/ 3 SS. 
GB 0207/ deciduous wood/ Sweden , V8ster g0tland/ 1/6: 2/5. 
CB 1339/ Juniperus/ Sweden, Cot:lond/ 1, 3,6/2,4,5. 
CB 1558/ Picea/ Romania , Suceava/ neohaplo i dh:ed PS- cultur e used in 

mating tests. 
CB 1836/ Abies/ Spain , Huesca/ 1, 3/2 , 4, 5. 

Comp l ete compatib ili ty bet-..·een investigated s pe cime ns . The 
specime ns are \'Cry simila r in basidiocarp mo rphology , dif ­
fering on l y s l ig h t ly in th e size of projecting cyst idia. 

Hyphodonli o ursuto ( Fr. )John Er i kss. 

Materia l: 
CB 0062/ Fagus/ Denmark, Jutland / 8 SS . 
CB 0344/ deciduous -..·ood/ Sweden, Viistmanland/ l /3 ,4. 
CB 0798/ deci duous wood/ Canada , B. C./ 4 SS . 
CB 1083/ Picea/ Roma nia, Suceava / 1 PS. 
GB 1298/ Ulmus/ Sweden , SkUne/ 6/2 , 3,4 , 5. 
CB 1347/ Ulmus/ Sweden, VUster gOt l and/ 6 SS. 
GB 1355/ Ulmus/ Sweden , Vitste r gOt l and/ 6 SS . 
CB 1541/ Fagus/ Austria, Steiermark/ 1,2,3,5 , 7/4 ,6 . 

Com plete compati bili ty between the specimens a bove. No 
morp ho l og i ca l diffe r ences between t he busidioca rp s , with 
exceplion for t he leng th o [ the acu l e i (0 , 5- 1 , 5 mm) . 

Hyphodontia aspe r n (Fr. )John Er ikss . 

Material: 
~ Picea/ R011:1.0nia, Suceava/ 1,6,9/8,13 : 4 , 5, 10/12 . 
GB 1094/ Picea/ Romania , Alba/ 2/4,5 . 
CB 1278/ Pi cea/ Nor...-ay , Opl and/ 1/2. 
GB 1313/ Picea / Non.·ay , Opl and/ 3 SS, 
CB 1333/ Populus/ Norway , Opland/ 4 SS. 
GB 1409/ Juniperus/ Fr a nce , Savoie/ 2 SS . 
GB 1543/ Alnus/ Austria, SteieriiiBrk / 2,3/6. 
GB 1562/ Picea/ Romania, Suceava/ I PS . 
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I n llallenberg (1984) o numb e r of interi ncompat ib l e spec i-

~~~:lex ~ eT: o R~::~~!~d c ui ~~~es H l~&o109 J 1 :na 8GKeri0®4r 1 =~~: 
t he n fo und to be compat i ble and this gro u p has now been 
e nl arged to 8 s peci men s (above). These s pecimen s a rc fully 
interincompatible a nd very un i form in their basidi ocarp 
morphology. 
Fru c tification starts with 3 wh i t e , c ottony mycelium cove­
ring t he su b s trat e s urfac e and l a ter a s mo o th, co ntinuou s 
hyme nium with sca ttered oculei appears. T hen i t is n o l o ng­
e r pur e white but has a l i g h t c r eamish ti n t . Th e aculei in 
matu r e basidioca rps a re scattered a n d t h e r e i s a l ways con­
tinuous h y men i ura i n between, Th e acu lei are initially s mall 
and co ni ca l but wil l soo n be longe r a n d wi t h pcnicillate 
apices . The co nl cx l in basidiocarps is rather loose. 
This description is c l ea rl y e mbr aced by t.he taxonomic defi­
n i t io n for~ give n in Eriks so n & Ryvarden (1976). 
Howeve r, t h e r e is no doubt thut t h is definition co ver s 
se vera l sibling s pec i es , whi ch in basi dioca rp morphology 
a r e ve r y simila r. A fe w a re mentioned under H. aspero in 
Ha llenberg (198 4). An a dditional i ncompa tib le specimen has 
been fo und i n Norwa y (GB 1309) , dHfcring minutely in mic­
r omor ph o l o gy (more dense ti s s ue , frequent capitate 
c y s tidioles). 

Hyphodo n tio cr u stosa (Fr.)John Erikss . 

Mate rial: 
GB 1163/ deciduou~ wood/ Sweden, Bohu sHi n/ 4 SS . 
GB 1345/ Corylus/ Swede n, Gotland/ 2,3/4 . 
CB i 364/ Juniperus/ Sweden, Gotla nd/ 1 , 3 , 4,6/S . 
GB 1548/ Picea/ Romania , Brasov/ 1,8/ 4: 9/5 , 7 . 
CB I 559/ Fag us / Roma ni a , Suceava/ 1 PS . 
CB 1824/ dec i duous wood/ Spain, Lerida/ I /2 . 
LY 361t. / coniferous wood/ France, Tarn/ 1/2 . 

CB 1779/ deciduous o,;ood / Finla nd, South IUlme/ 5 SS. 

Inte r co mpa t ibi li t y between abo v e men ti one d c ul t ur es, cxcepl 
( o r CB 1779. The s peci mens in the main gro u p are ver y s imi­
lor i n their basidiocar p morphol ogy, while CB 1779 deviate s 
by mi nutely long e r an d narrower s po re s . 

Hyphodont iu pallidula (B re s. )John Erikss. 

Material : 
GB 0802/ conife r ous wood / Canada, B.C./ 3 SS . 
CB 1296/ Picea/ Swed en, He lland / 1, 3 , 6/2,4 , 7. 
GB 1365/ Fagus/ S\o·eden, Dalsland/ 1/5 . 

Man y aLtempls h a ve been made to get 55 - c ultures from s pore 
prints of t hi s s pecies , wi t hout s u c cess. Gradually, how­
eve r, a fe w cultures have been obtained ~o~ hich hove been 
s h o wn t o be fully com patib le . No morphological differences 
between the i r basldioca rp s no t iced. 



Hyphodontio pruni (Lasch)Sv a- cc k 

1'\ate a- ial : 
CB 0346/ Coa-ylus/ Swe den, Nii a-ke/ 1/4; 2/3 . 
CB 0829/ Ul mus/ Sweden , Viiste a-gOt l a nd / 3/4. 
CB 1343/ deciduous wood/ S.,..eden, ViistergOtland / 2,3/4. 
GB 1346/ Fa-axinus/ Sweden, Go t l and/ 1 , 3,5/2. 
GB 1348/ Coa-ylus/ Sweden, Gotla nd/ 1/5 . 
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Inte a- com patib1.11ty between the cul t ure s above . No moa-p ho l o­
gical di!fea-ences bet ween the basidiocoa-p s no ti ced . 

llyphodontia ri•os i ssi ma (Pec k )Gi lb. 

Matel"in 1: 
GB 0085/ Fa-axin us/ Denmaa-k, Jut l and/ 1,3/2. 
GB 0273/ Fa-axi nus/ Denma rk, Jut l a nd/ 1 PS. 
GB 03<'. 5/ deciduous wood/ Sweden, Vi:iste a-gOtla nd/ I PS . 
GB 1228/ Fagus/ Noa-way , Rogol und/ 2 SS. 
CB 1301/ o\ccr/ S ~o·cdcn , Sk3 nc/ 1, 3 , 4/2,5 . 
GB 131 4/ Fagus/ Sweden, SkAne/ 3 SS . 
GB 1460/ Ulmus/ Sweden, Viis l ergO t:l and/ 6 SS. 

These s peci men s we a- e ful ly intercompa tibl e a nd no morph olo ­
gica l dif f erences bet o,·e en th e basidiocarp s All 
spec imen s we re co ll ec t ed on whi te- ro tted wood . I n !!al le n­
be r g ( 1984 ) i t was shown that s pecimens f a- om Europe 
partial l y compa t ib l e wi th s peci me ns f rom N . Ameri ca . 

Hyphodontia s u balutacea (Karst. )John Erikss. 

Material: 
GB 0096/ Pi nus / Sweden, Dalarna / 6 SS . 
GB 0286/ Pi nus/ Denmark, Ju t l and / 4 SS. 
GB 1<'.33/ coniferous wood/ Nor ~o·ay , Oslo/ 1/ 5, 7. 

CB 0299/ Querc us/ Sweden , SmA land/ 5 SS . 
CB 0335/ Ulmus/ Sweden, Narke/ 1 SS , 1 PS . 
CB 031.9/ Que r cus/ Sweden, V~stmanland/ 3 SS. 
GB 1095/ dec i duous wood/ Sweden , Vaster gOtland / 5 SS . 
CB 1205/ Fagus/ No a-way, Rogaland/ 1, 3 , 5/2 , 4. 
CB 1208/ Betu l a / Norway, Hoa-datand/ 2/5 . 
CB 1522/ Fagus/ Romania , Brasov/ 1/3 . 

CB 0961/ Betula/ Scotla nd, Pcrthshi re/ 7 SS . 

CB 1318/ Pinus/ Sweden, Col land / 1/6 . 

CB 1834/ Pi nus/ Fra nce , Pyrenees Orienta les/ 1,3/5: 2/4, 

GB 1838/ Pi nus/ Spa i n, Hucsca/ 2/3 . 

Incompatibility has been s how n be tveen t he fo llowing g r o up s 
and specimens. \rHth i n eac h gro u p f ully i ntercompa t ibility 
has been reco rd e d . 
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Group 1. CB 96, CB 286, GB 1433. This group 
confined t o co ni ferous wood in Europe. 

be 

Group 2 . CB 299, GB 335 , CB 349, GB 1095, GB 1205 , GB 1208 , 
CB 1522 . The specimens in thi s g r oup were a ll collected on 
wood from deciduous trees. 

Group 3 . GB 961. This s pecimens deviates from t he other 
groups mo r phologically by an almost smoot h and co n tinuous 
hymeni um. Moreover , the basidiocarp was associated with 
strongly decayed, whi te- rotted wood, vhile all ot her groups 
in H. s ubalutacea were associated with r1nher hard wood 
when dried, frequently with a typical brown-rot . 

Croup 4. GB 1318 . The basidiocarp of this specime n is more 
adnatc t han o t. hcr representat i ves, and more ceraceous in 
its consistency. 

Gr oup 5. CB 1834. The basidiocarp is c r eam-coloured and 
rather thick. 

Group 6 . CD 1838 . The basidiocarp is thin and whil ish . 

Two s pe cime ns (rom Canada also be l ong t o group 1, but o n e 
of th ese was a l so compa tible wi t h representatives of group 
2 ( Holle nb erg, 1984). 
With e xce ption of the differences mentioned above, the tes­
ted specimens arc very silll ilar in basidiocarp morphology. 
Even i( some species in the c lose vicinity o ( H. subaluta ­
c.ea have bee n described (H. altatca Pa r m, H. cinc racca 
ffiurd. & Ga l z.)Erikss. & Hjortst ., II. fl occosa (Bou r d & 
Coiz.)John Erikss.) it seems obvious that some more (biolo­
gical) s pecies exist in this comp l ex. 

Hypochniciu• eichle r i (B r es.)F.rikss . & Ryv . 

Haterht : 
CB 0936/ Piceo/ Scotland, Penhshirc/ 2 SS . 
GB 0938/ Betu l a/ Scolla nd, Perthshi r e/ 3 SS . 
CB 1065/ Betu la/ Romania , Succava/ 6 SS. 
GB 1203/ Alnus/ Norway, llord a l and/ 2 SS. 
CB 1362/ Fagus/ Sweden, Dalsland/ 2/1 , 3. 
GB 1794/ Pi nus/ France, Landes/ 1,3,5 ,6/4,9,10: 2,8/7. 

GB 1772/ Pinus/ S~o~edcn, Dalsland/ 1 , 5,6/2 , 3 , 7,8. 
GB 1865/ Pinus/ Spain, Lcrida/ 1/2 . 

GB 1709/ Pinus/ Finland, South Hamel 3 SS . 

The Hypo c hnicium eichle r i complex wa s discussed in ll al ­
lenberg ( 1985). Th e compa tibility group det.ec ted t here<!!..:. 
eichleri s.str.) has now been cnlargened with one more 
specimen (CB 1794). Sti ll , howev e r, 20% of the matings 
within th t s group a re negative. Moreover, three other s pe ­
cimens have been shown to be compl etely incompatible W" i th 
th e main group (fig . 4) : 
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- GB 1709. This speci men is incompatible with all other 
avialable cultures in t his complex. 
- GB 1772 is penial compalib l e with GB 1865, both o f them 
are i ncompatib l e with a ll o th e r rep rese n tatives in this 
complex . 
All s pecimens tested here are very simi l ar in thei r basi­
dtoearp mo rph o lo gy wi t h exce pt ion fo r CB 1865 , where the 
spores a re more ellipsoid- ovoid, and s li ght l y la r ge r t h a n 
in H. eic h leri (8 , 5 -9 x 6-6 , 5 !lm versus 7 - 8 x 5 , 5 - 7 J.liD), 
GB 1865 is th us morphologically very close to H. albost r a ­
~ (Brcs.) Hallenb . , wh ile t he spores in CB 1772 are 
slightly sma ll er a nd more rounded (7 , 5-8 x 6,5 pm), and 
co nseque ntl y will be placed within t he li111its !or H. eich­
l£.!.!. Th e spore ornamentation is very simi tar fo r--;rr-r:ep: 
r esentatives (see fig. 5) . 
Chlamydospores have been found in c ulture i n the main com­
patibility group but a r e absent in t h e othe r siblings. 
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Leptosporomyees galzinii (Bourd . ) JUl. 

Materia l: 
GB 0255/ Pi nus/ Denma r k , Jutla nd / 2, 4, 5/ 1 ,3, 6 ,7, 8 , 9. 
CB 0270/ Pinus / Sweden , Torne Lapprna rk/ 1, 5/ 4,7, 
GB 0276/ Picca/ De nmark , Ju t l a nd / 3 SS . 

46 1 

Com pati bil ity betwee n t h e se thr ee spec imens . No mor ph o l ogi­
ca l diffe ren ces r ec orded . 

Meruliu s tre~~oel1osus Fr. 

Ma t erial : 
~ Fnu i nus/ Sweden , V8sterg0thnd/ 1, 3 , 6 , 7,8,9/2 , 4,5. 
CB 0617/ Be tu la/ Canada , Onta r io/ 1 PS. 
GB 1261/ Fagus/ Sweden, Sktlne/ 4 SS . 
GB 144 7/ Fagus/ Sweden, V£is t c rgi5t lMd/ 2, 5/3 . 
GB 1787/ Quercus/ Fr a nce , Les Landes/ 1 , 4 ,6,7 , 10/2 , 3 , 5 ,8,9. 
GB 1813/ Be tul a/ Fra nce Py r e nees Orien t ales/ 1,2/ 3 . 

Complete compa tib ility b e twe en t he tes t ed s pecimen s . No 
mo r phological dif(eren ces bet wee n the basidioca rp s noticed . 

Pe n 1o phor a in ca rn at. a (f r .)Kar s t. 

Mate r ial: 
GB 0043/ Quercus/ s~·eden, SkAne/ I /7 ; 3/9 . 
GB 07 12/ Al nus/ Canada , B.C ./ 2/3 . 
GB 0728/ Al nus/ Canada , B.C./ 2 SS . 
GB 0924/ conHcrous wood/ Scotla nd, Perthsh i re/ 1/2. 
GB 1020/ dec i duous wood/ Romania, l asi./ 5 SS. 
GB 1174/ dec i duous wood/ s .... ede n, Bohus l 8 n/ 5 SS . 
GB 1502/ dec i duous wood/ Romania, Brasov / I ,2 , 7/ 5 , 6. 
GB 1689/ Po pulus/ finland, No rt h Harne/ 6 ,7, 9/1,2,3, 4, 5,8. 
GB 1837/ deciduous wood/ Spa in , Lerida / 3 SS , 

Co mpl e t e com pa t i bility betwee n these s pe ci men s. Ther e is a 
small v a r ia t io n in basidiocarp colo u r between the t est ed 
specime n s . No r mally , th e co l our is r edd i sh but it may also 
be sligh tl y brownis h (G B 7 12, GB 1502) or wh iti s h wi t h only 
a r ed di sh o r br o wni s h t in t (GB 1689) . The su lfocysti d ia a r e 
numerous i n al l specime ns wh ile the num ber o f me tu loids 
va r ies . In no other res pects have a ny mo rp h o l ogical d if fe­
r ences been r eco r ded bet wee n t he specime ns. 

Pcniophora limitate (Fr. )Cooke 

Mate rial : 
GB 0231/ f ra xinus/ Denma rk , J ut l and / 2 SS . 
GB lOll / f r axi nus/ Romania , Suceava / 4 SS . 
GB 1012/ Fraxinus/ Rornaniu, Suceavo/ 5 SS . 
GB 1167/ fraxinus / Sweden, Bohus Hin / 1 , 2 , 3,4/5 . 
GB 1481/ Fraxinus/ Romania, lasi/ 9 SS. 
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l.'hen the first matings were mad e i n thfs species , very few 
combinations with clam p form a tion .-ere r eco rded. Thi s wo.s 
as ton is h ing , as P. limitota was regarded as a well defi­
ned s pec ie s with li ttle delimitati o n pr obl ems. La te r, myce­
li um from the conf r o ntati on l in e in all matings were s ub ­
c u l tured in malt l iq uid, then grown under a co llodi.on f ilm 
o n slides and finally sta ined in Giemsa . T h is was done in 
or der to c hec k i f th e re we re any diknryon s p resent in s pite 
o f the la c k o f clam ps. It wa s then r ea lize d t hat both 
c lamp s a nd dikaryons were present i n abundance (fig . 6) . 

I nit ia ll y, when the SS -my ce 1i a were co nfronted on a ma lt ­
ag ar dish, a st ron g barr ie r was developed bet we en t h e myce­
lia. Thfs mu st be a su perimposed i ncompat i b i lity sys t em 
whi ch is effective vh e n great amounts o ( myce l ia from t wo 
compatible 55 -c ultur es mee t, bu t .-h ic h is not effective 
when o nl y single h y ph ae get. in contact with each othe r . 
After a prolonged g r ovth (mo re than 2 months) of the conf ­
r ontat i o n l i nes o n common mo l t ogar d ishes , c l a mps began to 
appear, b u t no t in all combina t ion s and o n ly a t a Lov fre­
quency . 

N 

' ' ' ~ ' 
M M § § 

::3 "' "' "' "' " " " " 
CB 10 11 - 1 
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CB 101 2- 1 

CB 1012-2 

GB 1167- 1 + -* 
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Fig . 6 . Confronta tions i n Peniophor a l lm.it.ata. -* • Myce lium f rom 
confrontulion line ... ·ere subcul t ured in ma lt liquid a nd grown on s li ­
des under a collodion fi l m. Clumps absent on MA d i shes but pr ese nt in 
s ubc u ltu r es . 



Phl e bi a lt v ida (Fr. )B r es. 

Material: 
GB 0395/ Abies/ Austl'"ia , Steicrmark/ I PS. 
GB 1283/ deciduous wood/ Sweden , Sk5ne/ 2 SS . 
GB 1455/ Fagus/ Sweden, Vtistergijtland/ 1,2,3,5,6,/4. 
GB 1509/ deciduous wood/ Romania , Brasov/ 6 SS. 
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GB 1518/ Fagus/ Romania, Neamt/ neohaploidized PS- culture used in 
mating tests. 

GB 1798/ Fagus/ Spain , Huesca/ 1/2 ,3. 
GB 1812/ Fagus/ Spa i n, Huesca/ 1,4/2,3,5. 
GB 1814/ Abies/ Spain, Lerida/ 1,2 , 6 , 7 , 8 ,10/3,4,5,9. 

CB 0301/ Picea/ Sweden, Ost ergOtla nd / 1 , 3/2,4 . 
GB 1290/ Picea/ Sweden, Halland/ 1, 2 , 3,4/5. 

Two compatibility g rou ps have been di sti n guished : 

Gr oup 1 . GB 30 1 , GB 1 290. Both specime ns we r e co llec ted 
Pi cco. 
Group 2 . GB 395, GB 1283 , GB 1455, GB 1509, CB 15 18, GB 
1798, GB 1812 , GB 1814. 
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GB 1455-l 
GB 1455- 2 
GB 1455-4 

CB 1509- 1 
CB 1509- 2 

GB 1518-PS 
CB 1659-1 
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GB 1814-1 
GB 1814-2 
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GB 301-2 
GB 301-3 
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GB 1290-1 
CB 1290-5 

~ ~~~ 
le -N 

'' ~~ ~~~ ~~ :0: 
~~ 

~~ 

~ fH~ ~~~ ~~ ~~~ ~~ fH3 " """ "" ""'"' '"''"' . + 
+ + 

. 
+ + 

+ + 
+ + 

+ + 
+ + 

+. .. 
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Com p l ete i n te r compatibility withi n r es pect ive group, incom­
patibility between t h e m ( fig. 7). In basidioca r p morphology 
the repre scnto l ives of the t wo g r oups are a l most identi ca l . 
Only, t he numbe r of tubercles o n the hym e ni a l s ur £oce is 
somewhat hi.ghe r in group 2 t han i n group 1 . Li ke in .!!...x..lW2.:. 
d o ntia s u balutacea, t here seem to b e a di s tinct i on be t ween 
a ' c oniferous type" and a "b r oad- l eaved t ype" , her e also 
i ncl uding Abi es . 

Ra dul o myces con f lu e n s (fr. ) M.P. Christ. 

Materia l : 
CB 0074/ Sambuc us/ Denmark, Jut land / I , 7, 9 , 10/3 ,8. 
GB 0733/ Alnus/ Ca nada, Ontario/ 1/2 . 
CB 1062/ Rosa/ Romania, llargh i ta/ 1 PS. 
CB 1071 / deciduou s wood/ Roma nia , BistrHa-Nasaud/ 6 SS . 
CB 1705/ dec i duous wood/ f inland, Nonh HOme/ 3,5/4,6 . 
CB 1818/ Fagus/ Spain, Navarra / 1/3 ,4. 
CB 1875/ deciduous wood/ Spai n , Lertda/ 2 SS . 

Tnt e r com pa tibility bet ween above mentioned spec i men s . No 
mo r p hologica l differences no t i ced . 

Res in i c i u• bicol o r (F r.)Pa r111. 

Mate r ia l : 
GB 0046/ conife r ous wood/ Sweden , SkAne/ 1 ,3, 4/2 . 
CB 0391/ Abies/ Austria, Stcicrrnark/ 1 , 2/3 . 
GB 0927/ coniferous wood/ Scot l and, Pert hs hirc/ 1/2. 
GB 1026/ Picea / Romania , Bistrita-Nasa ud / 5 SS. 
GB 1195/ Nor wa y , llorda l and / 1, 2 , 3 , 5/4. 
CB 1308/ Picea / Sweden, Go tland / 1,2 , 4,6/3 , 5 . 
CB 1821/ Abies/ Spuin, Lerida / 1, 5 ,6,7, 8 ,9/ 2,3,4. 
GR 1827/ Abies/ Fra nce, Py r enees Orientales/ 1 , 4 , 5/2 , 3 . 

Co mpa tibility has bee n s hown bet ween t hese specimens, and 
no mo rphologi ca l diffe r ences noticed between the correspon­
di n g basidiocnrps. A s pecime n from Ca n a d a is par t ially com ­
pa ti ble wit h t h e Eu r o pe a n ones and differs morp hologi ca l ! }' 
b)' some wh a t sma ller s po res ( Hollenbe r g , 1984) . 

S i s t o t.re•na tr u m a ucc i c u• Li tsch . i n Joh n Erikss. 

Material : 
GB 0745/ Pinus/ Canada , Ontario/ 1, 3/2. 
CB 0934/ Pinus/ Scot l and, Perthshire/ 1 , 2 , 6 /3 ,4 , 7. 
GB 1741/ Pinus/ Fin l and , South lftime/ 3 SS . 

GB 1512/ Picea/ Roma n ia , Suceavo/ 1 , 5/2,3 ,4, 6 . 

Co mpat ibility b e twe e n CB 74 5 , CB 9 3 4, GB 1741. These s pec i­
me n s a r e mo r ph o logi c a l ly un i f o r m in their basi d ioca rp s and 
conform well with the d esc r ip t io n i n Erik sso n c t n l (1984). 
GB 15 1 2 is incompat i ble wi th these s pecimens . It a l so dif ­
fe r s in mo r pho l o gy by h a ving a \'ery t h in ba sidioco rp a nd 
s lightly wide r s pores (2,8 JJ ID versus 2-2 , 5 JJ m) . 
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PYRENOCARPOUS LICHENS 
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411 004, India. 

ABSTRACT 

Data thirteen corticolous species of t he lichen 
genera Astrothelium , Ditremis , Lithothelium, Melanotheca , 
Parmentaria and Trypeth"errum are presented. Ditremis 
corticata , ~ ~· Parme nta r ia albidopora and E.:. 
nilamburensis are described as new . All of these species 
represent add it i o ns to the lichen flora of the Andaman 
Islands. 

INTRODUCTION 

The present paper, the fo ur th in a series on t he 
linchens of the Andaman Isla nds, India, i ncludes t hir teen 
corticolous species in six pyrenocarpous liche n genera, 
Astrothelium , Ditremis, Lithothelium, Melanot heca , 
Parmentar ia and Tr ypeth"errum , no ne of them previously known 
from the area . 

Sixteen species of foliicolous pyre noli c he ns in the 
genera Phyl l oblastia (ll, Porina (7), Raciborskiella (ll, 
Strigula (5) and Tncothelium 12) and thnty three species 
in the corticolous pyrenolichen genera Anthracothecium ( 4), 
Arthopyrenia ( 4 I , Cla thropor ina ( 1 l, Microthel ia ( 2), 
Parmentar ia < 2l , Pertusa r ia < 1), Por ina ( 14 l and Pyrenula 
<Sl have so far been described from the Andaman Islands by 
Nylander (1 873), Jatta ( 1905 l , Santesson (1952l and Singh A. 
11970 a, b, 1971, 19851. 

Pyrenocarpous lichens, characterised by flask shaped 
(peritheci a l ascornata, comprise one of the major groups of 
lichens in the tropi cal rain forest ecosystem. The gene r ic 
and family delimitations of t his group of lichens , however , 
a r e stil l in flux as the nature of the ascospores <colour, 
shape of the cells) and t he ascomata are considered in 
various ways by different lichenologists. 

However, for the present, until t he variations in 
ascocarps , ascus and ascospores are understood through 
morphological research on pyrenolichens, we will use 
artificial genera based o n ascocart_:~ type (Zahlbruckner , 'A. 
1926 , Mlill . Arg., 1885, 1888) . Eriksson and uawksworth 
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(1985>, actua lly , accepted many o f these ge nera i n their 
recent treatment of the Ascomycetes. 
L Astrot helium fallax Miill. Arg. in Eng l er Botan. 

J"lhrbuch. , 6 : 383 , 1885. Zahlbruckner, A. Cat. Li ch. 
Univ . 1 : 515 , 1922. Figs : 9, 22 

Type: Cuba, C . WRIGHT, s.n. Syntype - G ( ! } 

Tha ll us corticolou s , yellowish g r een , disti nctl y 
ve rrucose, cracked, glossy , K + yellow , P -ve; warts large, 
rou nded or elongated , convex or almost globose; corte x 30 - 50 
pm th1.ck; algal layer 17-30 pm thick; ascomata black , 
carbon.tzed, completely embedded in large t halline warts, 
ex t e rna lly visible by black or blackish brown ostiola r 
region , 2-4 opening into common ostiol e; ascospore s 8/ ascus , 
hyaline , 4-locu lar , 16 .5 - 27.5 x 6-8 fliD in size. 

Spec imens Examined : Andaman Islands, South Andaman, 
Al exandria Island, Wandoor, 85 .10 37, 85. 1043 , 85.1068; 
Ba r atang Island, Bishnu Na l a , 85.65 8 , 85 . 659 . 

Remarks : Astrot helium Eschw. , wit h 40 speci es 
CHawksworth et al, l 983l on t he world level is represente d 
by o nly one spe cie s A. fa llax MUll. Arg. in India. 

Apparently, A-:- fallax rem i nds one ve ry much of 
Campyl otheli um superbum ~Miill. Arg. o n account of the 
similar morphology of t he thallus and the pseudos t roma but 
microscopic examination soon r e veals f undame nta l 
differences. 

2. Astrothelium subfuscum Krempelh. in Nuov. Giorn. Botan. 
Ita ! . , 7 : 6~Zahlbruck ner , A. Cat. Lich. Univ. 
1: 517 , 1922. Figs : 1, 10 , 23 

Type : Singapore, 0 . BECCARI, 236 - M C ! ) , Holotype. 

Thallus corticolous, oli vaceous green, distinctly 
warty, K + orange , P - ve , corticated ; cortex 33-82 . 50 pm 
thick; algal layer 30 - 86 pm t hi ck; ascomata black , 
carbonized em bedded in concolorous pseudos t roma t a, 
externally v i sibl e as black ostioles surrounded by black , 
flattended periostiol ar region; pse udostromata irregular in 
shape, 0 .5-2 .5 mn long, 0 . 5- 1.2 mm broad, with whit e tops 
(due to the exposed medulla ry layer o f t he pseudostromata l ; 
ascospores 8/ascus, hyaline , ovate, 4- locular , with 
l ent i c u la r lumen, 23.1-26 .4 x 7-8 pm in size. 

Specimens Examined : South Andaman, Alexandria Island, 
Wandoor, 85.ll01, 85 . 1121 , 85.1126. 

Rema r ks : Astrothelium subfuscum, is closely r e lated to 
A. variolosum (Ach. l Mull . Arg. w1th regard to s tructure of 
the pseudos troma where the cortex of the pseudostroma bends 
back towards the bottom, ski rt i ng t he ascoma, from which it 
can easily be distinguished by small e r pseudostromata and 
larger ascospores. 

3. Ditremi s ~ sp. nov. Figs 4, 18, 31 
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Typus Little Andaman , Net.aji Nagar , Krishana Nala, 
28.2.1985, P.G. PATWARDHAN & M.B. NA.GARKAR , 85.865 (Holotype 
AMH , Isotype - SM ) . 

Tha l lus o l ivaceo viridis, rimosus, verrucosu s , 
e ndophloe ode s; stratum cort icale 16.5- 66 ~m crassum; 
ascomata in verruca thallina, 0.5-1. 5 mm crassa, 
hemispherica inclusa, 
ostiolo laterali in 
ascosporae incolores, 
constrictae , 66-120 

subhor izontalia, vel hor izontalia, 
papilla promi nula ; asci 8 - spori; 
ellipsoideae, 1- septatae, in media 

J.l ffi longae et 16.5-23 p m latae. 

Thallus corticolous , o l ivaceous green , distinctly 
cracked and verrucu l ose, corticated; cortex hyaline , 16.5-66 
urn thick; ascomata mostly completely immerse d in 
concolorous , 0 . 5-1.5 nun thalline warts , sometimes appear as 
flattened, minute, black spots o n the warts or by their 
ostioles ; wall of the ascomata dark blackish brown , entire; 
ostioles b l ack i sh brown , obliquily or i ented; ascospores 
8/ ascus, hyaline, ! - septate, broadly e ll ipsoidal , ends 
blunt , constricted at the septum, t hi ck walled, 66 - 120 x 
16.5- 23 pm in size. 

Remarks: None of the species of the known genus has a 
corticated t ha llus and large ascosores reaching a length of 
120 urn . 

4. Oitremi s ~ sp. nov. Figs : 19, 32 

Typus: Middle Andaman, Long Island, on the way to Lalaji in 
evergreen forest, 22.2.1985 , P. G. PATWARDHAN & M. B. 
NAGARKAR , 85.2096(Holotype- AM.H, I sotype-BM ) . 

Tha l lus , vir idis , ve r ruca sus , endophloeodes, stratum 
corticale 13.0-49.5 )lffi crassum; ascomata toto immersa in 

thallina, solitaria, externe visa ut pallidum 
punctum ostio1um , subhorizonta1ia vel horizontalia; 
ascosporae hyalinae , ellipsoideae 1-septatae , medic 
constdctae, 33-88.5 )lffi longae et 13 - 18 )lm latae. 

Thallus corticolous , ol i vaceous green; verrucose , 
corticated; cortex 13-49 . 5 pm thick, hyaline; ascomata 
deeply embedded in large ( 2-3 1m1 in diameter), highly 
e l evated concolorous t halline warts, externally visible as 
wh ite or very light brown ostioles; ascospores hyaline 
ellipsoidal, !-septate, 33 -88 .5 x 13 - 8 pm i n size. 

Remarks : The present species differs from Ditremis 
corticata in havi ng distinctly warty thallus, white to pale 
brown ostioles and much smaller ascospores . 

5. Li thothelium paraquaense MUll. 
10 : 27, 1888. Zahlbruckner, 
513, 1922. 

Arg. in Reve ue Mycolog. 
A. Cat. Lich. Univ. 1 : 

Figs : 2, 11 , 24 . 

Type : Paraguay , BALANSA 215, Lectotype - G (I) 

Thallus corticolous , gree n , thin, smoot h ; algal layer 
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sit.uated deep in the thallus; ascomata 2-5 grouped together , 
opening into common , black, punctate ostiole, semi-emergent 
to emergent , black, horizontal, elongated, 0.4- 0,8 mm in 
diameter , totally carbonized; ascospores 8/ ascus, hyaline, 
ellipsoidal to ovate, tra nversely 1-3 septate, cells 
cubical , 8.4-16 . 5 x 3-4 . 5 ~min size. 

Specimens Examined : North Andaman, Mayabander Range, 
Kaichi Nala, 85.2773, Interview Isla nd, 85.2850, on wa y to 
Lamia Bay to Kalipu r, S . E. of Aerial Bay , in mixed forest , 
86.492; South Andaman, Baratang Island, 85.513, 85.525 , 
85.638; Little Andaman , Netaji Nagar , Krishana Nala, 
85.917 ; But.tler Bay, 85.919, 85.935; vivekanandpu r, 85.988. 

Remarks : The genus Lithothelium Miill. Arg. is known 
from only five species , L. CUbanum MUll. Arg. , L. 
violascens Malme, L. indiCum Patwardhan, Makhija et 
Rane(l9 80 l and h neoitidicum A. Singh (1986 a, b). 

Lithothelium paraguaense is reported for the first time 
from India. 

6. Melanotheca anomala <Ach.l Malme in Ark. Bot . 19tll 
:30, 1924 . 'r rxpethelium anomalum Ach. in Syn. Lich. 105, 
1814 (p.p. maj. ace . to Malmel. Zahlbruckner , A. Cat. 
Lich. Univ.l :487, 1922. Figs. 12 , 25. 

Thallus corticolous, yellow to yellowish brown, smooth, 
deli:neted by a black hypothalloidal reg ion at the periphery, 
totally endophloedal, K-ve , P-ve; ascomata black, 
carbon i zed, minute, conical , flattened at the base; ostioles 
black , punctate , centrally situated ; pseudostromata black, 
carbonized, 2-20 ca rpi c, irregular, flatte nd, 0.5-3.5 nun 
long a nd 0. 5 - 2. 5 rrrn broad ; structure of the pseudostromata 
of the ~ aqqreqata type with tissues of the pseudostromata 
together with the substratum cells carbonized; ascospores 
8/ascus , brown , ovate , 4-locu l ar , with lenticular lumen, 
14-20 x 6-8.5 pm in size. 

Specimens Examined : South Andaman , Pongibal u, Rutland, 
Kala Pahad, 85.585, 85.1177, 85.1199. 

Other Speci mens Examined : Africa ; Golungo, Sovado de 
Quilambo, ad Corticaticem Euphorbiacearum, C. WELWITSCH, 
187, TUR- VA!NIO 31225; Cuba, C. WRIGHT, Verru. Cub. 
132, 169 , 172 d , 174, 229 a, c , d, Ser. II, 599, 600 - G. 

Remarks This species is reported for t he first time 
from India. 

7. Me1anotheca arthonioides (E schw.l Miill. Arg. in Flora, 
67 128, 1884 . verruca ria arthon ioides Eschw. in 
Martius , Icon. Plant. Cryptog. , 1 : 15, 1828-1834. 
Zahlbruckner , Cat. Lich. Univ . l : 480, 1922 .. in Mart., 
Icon . Plant. Cryptog . 2 : 15, 1827 (wit h description). 

Figs : 13, 26. 

Type Bra zil , Cresit and corticem tenuem arborum prope 
para, Cayete Martius <not seen). 

Thallus corticolous , crustose, brown, cracked , 
delimited by a thick , black hypothallodial region at the 
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per ipher:y, completely endophloeodal , K -ve , P -ve ; as comata 
black, carbonized, minute, aggregate d in .!_ round ed or 
irr egularly shaped, black pseudostromata: ostioles black , 
punctate, indisti nct; pseudostromata poly carpic, 1.8-8 nun 
l ong and 1 - 3 nun br oad , flatt e ned; structure of t he 
ps endostroma as in ~ aqqregata; ascospores 8/ ascus, brown, 
4- l ocu l a r, with l e nti c ular or sub-globose lumen, ovate , 
10 - 17 x S- 8 ).lffi i n size . 

Specimens Examined : South Andaman, Pongibalu , Rutland, 
Kal a Pahad, 85 . 1169. 

Othe r Specime ns Exami ned : Cuba, c. WRIGHT, verr. Cub. 
171, 172 , 601 , Ser . II 601-G., Colombia , LINDIG , 279 4- H. 
fi.'YL. 7569 , Cuba, C. WRIGHT, Verr . Cub. 172, TUR- Vainio , 
31223 . 

Remarks : Melanotheca arthonioides can eas ily be 
distingu i shed from o the r species by its pseudos tcomata which 
resemble the ascocarps of Arthonia and Arthothelium 
CArtho nia ceae I. ---

8 . M.elanotheca arthonioides var. g r ise a MUll. Arg. in 
Engle r, Bot a n. Jahrbuch, 6 : 396, 1885. Zah1bru c k ner , 
A. Cat. Lich. Univ. 1 : 481 , 1922. Figs. : 14,27 

Type : Cuba, C. WRIGHT veer. Cuba, 173 b, Lec totype- G C ! l 

Thallus cort icolous , yellow, smooth , cracked, delimit ed 
by a bla c k hypothalloidal r eg io n at the periphery , K -ve , P 
-ve ; algal layer situate d d eep i n the thall us, ascomata 
black, carbonized , aggregated; ostioles black, punctate , 
centrally situated, surrounded by thin, white, annular cim; 
pseudos tromata bla ck , carbonized, irregularly spreading , 
polycarpic, 1 - 7.5 nvn long a nd 1-6 iml broad ; ascospor es 
8/ asc us , brown , 4-locula r , lumen lent i cula r, 13-20 x 6-8 J.lffi 
in size . 

Specimens Exami ned South Anda.ma n , Wimberligan j , 
Kalatang, 85.86, 85. 191, 85.192; Middle Andaman, Long 
Island, on the way to Lalaji , 85.2040. 

Other Speci mens Examined : CUba, C . WRIGHT, Verr . Cuba, 
173 a , Ser . II , 60 4-G. 

Remarks T he pr esent vari ety differs from M. 
arthon i oides in ha v i ng ostioles surrounded by a white 
annula r rim. 

9 . Me lanotheca l e ucotrypa CNyl. l Miill. Arg . in Flora, 
68 253 , 1885. Trypethelium l e ucot r ypum Nyl . in 
Flora , 50 : 9, 1867. zahlbruckne r , h. Cat. Lich , Univ. 
1 : 48 2 , 1922. Figs : 3 , 1 5 , 28 

Pigs 1- 8 - v.s . of pseudos troma . 1. Astrothelium 
subfuscum, 85 .1126 - A.MH; 2. Lithothelium oaraqu aense , 
85 . 919 - AMH; 3 . l>lela notheca leucotrypa , 85 . 789 AMH ; 4. 
Ditre mis corticata , 85.865 , Holotype - AMH; 5. Parmen taria 
aTb'I'dO?or;:---ss:soo , Holotype - AMH; 6. Parme ntaria 
m.lambure nsi s , 85.320, Holot ype -AMH; 7. Trypethelium 
el ute riae , 85. 487 - AMH; 8. Trypethe lium ~· 85.2137-
AMH . Scale = 500 ,urn. 
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Type : Calcutta , Botanical Gardens, s . KURZ, 12 Lec t otype H­
N'iL . 285 (!). 

Thallus corticolous, yellowish brown to brown, more or 
less smooth , cracked , cortica t e, K + r ed, P - ve; corte x 
hya line , 33 - 12 0 llm thick; ascomata black , carbonized, 
hemispherical, embedded i n pseudostromata; ost i oles black, 
punctate , centrally s ituated, surrounded by a whi te 
periostiolar region; pseudostroma ta black, carbonized, 
e l evated, 1-12 carpic, 1.0- 4.5 mm long and 1- 3 mm broad; 
structure of the pseudostromata similar to !!:.. aqgregata, the 
cort ical layer and the algal laye r brea king at the level of 
the thallus and the s ubst ratum cells mixed wit h some hyphae 
and becoming carbonized; ascospor es 8/ ascus , brown , 4-
locular , with lenticular lumen, ellipsoidal, 13 -23 x 6-10 Ji m 
in s iz e . 

Specimens Examined : South And ama n, Ba ratang Is l and, 
Baludera, Mangrove f orest, 85 . 758, 85 . 785 , 85.789. 

Other Specimens Examined : Ca l cu tta , s. KURZ. 222 G, H­
NYL. 286 , S. KURZ . 12, H-NYL. 284 , 

Remarks ~ 1eucotrypa closely resembles M. 
arthoni oides var. grisea in having more o r l e ss t he same 
pseudostromata and ascospores. Variety grisea, however 
differs in having rathe r smaller ascomata , larger 
pseudostromata , and a thin, wh ite os tiola r rim. I n M. 
leucotrypa t he white a nnu l ar rim s urr ounding the ost i ol e s iS 
promi ne nt. 

10. Parme nta ria albidopora sp. Figs : 5, 16, 29 . 

Typus South Andaman, Baratanq, Nilambur , 22.2.1985, P.C. 
PATWARDHAN, M.S. NAGARKAR, & P.K. SETH'i, 85 . 500 (Holotype ­
AMH, Isotype-BM. 

Thallus uniformis , cinereus vel brunneus , 
endophloeodes, hypothallo nigr ica nte limi tat us; ascomata 
convexa, rotunda ta vel oblonqa, nigra , 2- 5, obliqua in 
ostiolum commune rectum, confluentia , ostiola albida vel 
ebureno, conspicuo; ascl 8 - spor i; ascosporae fuscae, oblongo 
- e llipsoideae, rnuriformia, 8 loculares , loculi 3- 5 
locellat i, 30-50 pm l o ngae et 13-23 ~o~m 1atae . 

Thal l us cortico lous, grayish brown to brown, smooth , 
endophlcodal , studded with crystals delimited by a black 
hypot halloidal region at the periphe ry ; ascornata b l ack , 
carbonized , i n groups of 2- 5, st r o ngly emerg e nt , opening 

Figs : 9- 21 - Ascospores. 9. Astrothelium f allax, 85. 1068-
AMH; 10 . Astrothelium subfuscum , 85 .1126-AMH ; 11. 
Lithothelium paraguaense , 85. 919-AMH; 12 . Ma1anot heca 
anoma1a , 85 .1199 -AMH; 13. Ma1ano t heca arthonioides , 85.1169-
AMH; 1 4 . Melanotheca arthonioldes, var. gri sea 85 .191-AMH; 
1 5. Me 1anotheca 1eucotrya , 85. 789-AMH; 16. Pa rmentaria 
a1b idopora, 85 .500 , Ho1otype-AMH; 17. Parmentaria 
ni1amburensis, 85.320, Ho1o type-AMH; 18. Ditremis corticata 
85.865, Ho1otype-AMH ; 19. ~ verrucosa, ~ 
Holotype-AMH; 20. Trypethe1ium e 1uteriae , 85.48 7 -AMH; 21. 
Trypethe lium ~· 85.21 37 -AMH; 
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into promi nent , white, widely open , common ostiol e; ostioles 
with long, white , protruding neck, s t udded with crystals; 
ascomata hemispherical, 0. 5 to 1. 2 mm in diameter, sometimes 
appear to be elongated due to long protruding neck; 
ascospores 8 / ascus, olivaceous brown to da r k brown , ovate , 
muriform, mostly 7 septate, 1-5 lacuneate pe r tier, 30-50 x 
13 - 23 pm in size. 

Specimens Examined : South Andaman, Baratang , Nilambur , 
85.457 , 85.496, 85.505. 

Remarks : P.albidopora is readily distinguished from 
closely related .2.:.. ba ileyi MUll. Arg. by t he ascocarps 
having a long, white, prominent protruding neck and 
concol orous , promine n t , ostioles. 

11. Parmenta r ia nilamburensis sp. nov. Figs : 6, 17, 30. 
Typus : South Andaman 1 Baratang 1 Nilambur 1 22. 2.19851 P. G. 
PATWARDHA~ 1 M. B. NAGARKAR & P. K. SETHY 1 85.320 (Holotype­
A."!HI Isotype - BM). 

Thallus ochraceous 1 disti ncte rimosus 1 endophl oeodes; 
ascomata u t pl u rimum 2- 5 apprpximata et colla oblique 
ostiolo communi praedito conf luentia 1 horizontalia 
emergentia convexa 1 usque 1 .0 mm lata; ascosporeae 2-nae 1 
parenchymatosae 1 fuscae 1 circa 8 2- 218 pm longae et 30-46 pm 
la tae. 

Thallus corticolous 1 buff to ochraceous 1 distinctly 
cracked , e ndophloeodal , algal layer situated deep in the 
bark; ascomata strongly emergent 1 black, carbonized, 
he mi sphe rical to elonga t ed , 2-5 in a group , openi ng i nto 
black, common ostiole, 0 . 8-l.l nun long; ascospor es 2/ascus, 
brown , elongate-ovate or ellipsoidal, muriform, transversly 
and ve r tically multiseptate, parenchymatous, 82-218 x ~ 0 - 46 
Jlffi in size. 

Specime ns Examined : South Ardamanl Bar a tang, Nilambur, 
85.320 , 85.375, 85.376, Baludera, 85.789. 

Remarks : The ochraceous , cracked thallus; strongly 
emergent, horizonta l, ascomata with a black, wide, prominent 
ostiole and large ascospores reaching a length of 220 p m 
distinguish P . nilamburens i s from the closely related P. 
subastroidea MUll. Arg. { Queensland, SHIRLEY 1 1863 
Lectotype- G. J which, however , has mor e or l ess similar 

external morphol09y but a glaucous, glossy thallus , semi­
emergent ascomata having brown punctate ostioles sur rounded 

Figs : 22 - 34. 22 . Astrotheli urn fallax , 85 .1068 -AM H; 23. 
Astrotheli um subfuscum, 85. 1126-AMH; 24 . Li thot heli urn 
~~· 85.919 - AMH: 25. Mel anomala, 85.11 99 -
AMH; 26. Malanotheca arthonio 85 .1169-A."tH; 27. 
Melanotheca art honioi des, --- as .191 - AMH; 28. 
Melanotheca leucotcypa 1 29. Parmentaria 
albidopora , a5. 500, Holotype- AMH; 30. Parmentaria 
nilambure nsis, as. 320, Holotype-A.MH; 31. Ditr emis corticata , 
85.865, Uolotype-AMH: 32. ~ verrucosa , 85.487-AMH; 

~:Ypeffi~f~~~e~~~=ne~!~~er ~5 ~ 213~=~~~ 6 'sc~~;o~yle~H; 34 
· 
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by pale brown to white rim and much smaller ascospores (99 -
165 x 39- 45 urn>. 

12 . Trypethelium eluteriae Sprengel in Einl e itung in das 
Studium der Kryptog. Gewachse, p . 351, 1804. 
zahlbruckner, A., Cat. Lich. Univ. 1:490, 1922 . 

Figs : 7, 20, 33 

Thallus corti coleus , pale b r own, smooth, glossy, 
totally endophloeodal; algal layer situated deep in t he 
thallus, 10 - 35 J.lffi thick; ascomata black, carbonized , 
vertically elongated, embedded in yellow to yellowish brown 
rounded to orbicular or elongated, highly elevated 
pseudostromata; pseudostromata 1-12 carpic, 1-4 am l ong a nd 
1- 3 mm broad , cortical layer totally e ndophl oeodal , divided 
i nto two with a t h in layer extending to t he ostiola r region 
and most of i t below the ascomata , t he medullary layer 
hi g hly studded wit h crystals , K + purple and mixed with t he 
bark cells formi ng tissue of t he pseudostromata; ascospores 
8/ ascus , hyaline , fusiform, transversely 5- 13 septate , with 
cells lenticular to cubical, some times 30 - 50 x 8 - 11 ~m in 
size. 

Specimens Exami ned : South Andaman , Bar a tang, Nilambur, 
85.402, 85.487; Middle A.ndaman, Long Island, on the way to 
Lalaji , 85 .2024 . 

Other Specimens Examined : Irxiia, Calcu tta , S. KURZ 9 
H- NYL. 229 , 6 , H- NYL. 232. Colombia, LINDH.:; 2893-H- NYL 
Indo China, A.nnam, Nha-t r ang and v icinity , C.B. ROBINSON , 
1409. TUR-Vainio 30726, 1410 , TUR- Vainio 30727. 

Remarks The genus Trypet helium Sprengel , with 100 
species <Hawksworth et al, 1983 ) on the world level 
distributed mainly in t ropical regions, is reported for the 
first time from the A.ndaman Islands. 

!.:.. e l uteriae Sprenge l can be distinguished eas ily by 
the yellow to yellowish brown coloured , rounded , orbicular , 
highly e levated , constricted , polycarpic pseudostromata with 
the medullary region K + purple. 

13. Trypethelium ubia ne nse (Vai nio) A.. Zahlbr. in Cat. 
Lich. Uni v. 8:1 29 , 1932. Pseudopyrenula u bianensis 
vainio in A.nn . Acad. Sci. Fe.nn. , Ser. A, 15 (6) :353 , 
1921. Figs : 8, 21, 34 

Type : The Philippines, Ubian Isla nd. Ad corticem arboris , 
E. D. MERRILL , 5403 - Lectotype, TUR-Vainio - 30798 (!) 

Thallus corticolous, grayish green, thin, totally 
endoph1oeodal, evanesce nt , K - ve, P - ve; algal layer 
situated deep in the thallus; ascomata black, carbonized, 
globose, completely embedded i n pseudostromata; ostioles 
black , punctate to disc like, flattened; wall of the 
ascomata striate at t he ostiolar r egion; pseudostromata 
white , rounded , orbicular , linear , const r icted at the base, 
flattened to moderately elevated above t he thallus, 1-20 
carpic, 1-3.5 mm long and 0.8-1. 5 mm br~d ; t issu~ of ~he 
pseudostromata consisting of the brown fl.laments mtxed wtth 
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a large number of crystals sur r o unding the ascomata t09ethe r 
...,ith bar k cells; ascosor es 8/ascus , hyaline , fusiform, 
ell i psoidal, transversely 5- 10 septate, lumen of the cells 
l enticula r, 30 -36.3 x 6.6- 9.9 pm in size. 

Specimens Examined : Middle Andaman, Guitar Island , 
85.2135 , 85.2136 , 85.2138, 85 . 21 37 , 85 .21 49. 

Rema r ks T r ypethe lium ubianense, seems close t o 
Tr ypethe lium d uplex but the structure of the pseudostromata 
is much d i fferen t . !.:_ dupl ex invariably has 4-locular 
ascospor es. 
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CHElL'iHENI A FRAllDANS 
AND REMARKS ON 'Il\E GENERA CH.ElL'iMENlA AND COPROSlA 

Jl~f MORAVEC 

Po~tovni pf ih rhd k a 17/A, 679 04 ADAMOV u Brna 
Czechoslovak i a 

ABS TRAC T: Cheilvmenia f r a udans (Ka r s t. )Boud. is described 
and illustr ated by line draui ngs according to the author ' s 
examination of the t ypo of Poziza fraudans (Kar s t. ) Ka r s t en. 
£· fraudans is a uell founded spec~rly distinguished 
from Cheilymenia raripila (Phill. )Dennis and rel ated species 
by its rooting hairs and much smaller subglobose ascospores 
uith di fferent ornamentation of pe r isporium . The ascospore 
size , shape and ornamentation differentiate C. f r audans from 
other species of the genus Chei)ymenia too . - ---
.£. f r audans sensu Gamundi (1960 i s quite a different fungus 
considered here to be a species of Coprobia Baud . emend . 
J. r'.arauec { 1984 , 1986) , the neu eme ndation is fo rmally made 
in th i s pr esent paper . The importance of t he perisporial 
ascospore ornamentation and striation for generic deliminat­
ion betueen Cheilymenia {Baud . ~ and Coprobia Boud.emend . nou . 
is discussed . 

Pez i za fraudan s (Karst . ) Karsten 0871) (- P. subh i rsut a Sch um . 
*fraudans Karsten (1870 ), transferred to the genus Ch e ilymenia 
Boud. by Boud ie r ( 1907) was i nsuffic i ently known s pec i es . 
The reexamination o f the ty pe has revealed that ind i vid ua l 
authors have t r eated this t axon i n d i f f e r en t conception s. 

CHEll YMENIA F'RAUOAN S {Karsto n )Boudie r , Hist .Class . Di sc . Eu r. 
p . 63 , (1907) . 

Pez i z a s ub h ir s ut a Schu m. • fra u dans Karsten , Not.SEillsk . pro 
-raima et n . fennica XI , p. 229 . (1870). 
Pez iza fra ud a ns (Karst . )Kars t en , Mycolog i a fennica p . 65 , {1871 ) . 

Neo t t ie l J.e f r audans (Karst. ) Sacca r do, Syll.Fung . S: 191 , { 1 889). 

1. The original Karsten ' s description ( l at i n diag n ose) , 
described originally in an inf r aspecific value as Pe z i z a 
subhi r su t a "P. fr a u da n s Karsten ( 1870) , l ater in t -he-­
specific rank- Peziza fraudans Karsten ( 1871) : 

"Supra ter ram argillaceam , materi a viridi obductam, in I'Ustiala mensa 
ineunte Julio semel inventa ,- Apothecia g r ega r ia 1 planiuscula 1 aurantia­
co- lutea 1 pilis raris , sordidis, articulatis , subaequalibus 1 breu i bus 
(longit , 150- 200 IJm) adspersa , latit . 1 . 5- 2 mm; sporae ellipsoideae 1 
eguttulatae, monostichae 1 ldngit . 18- 21 1Jfi1 , c rassit 13- 1li IJm (immixtis 
ali is minoribus z: junioribus longit . 12- 15 pm1 crassit 10 IJm) 1 thecae 
cylindraceae , apice iodo non tinctee 1 longit . 240-280 1Jm 1 crassit , 16- 25 
IJmt paraphyses ri liformes 1 articulatae, i n vivo statu g r anul osae e t 
aurantiaco-ful uae , c rassit. 4 1Jm 1 apice incrassato crassit. 8- 10 1Jm . 11 

(Karsten 1B70 , p . 229) . 
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2. Desc r iptio n according to the examination of the type 
(five dried apothecia densely crouded on a substrate; 
on l y one of' the three apothecia examined uas found fully 
mature : 

One apothec ium turbinate with a flat checium (immature), the 
oth e r apot.hecia cupulate with a flattened thecium, sessile, 
0.8 - 1.5 mm diam. ,dark orange brownish (when dried). outer 
surface and margin covered with inconspicuous pale hairs. 
Excipulum in the inne r (medullat'e) layer comprising of 
angular to ellongated almost hypha-like cells 4-10 pm thick, 
forming an atypical texture angularis to texture subintricata 
co subepidermoidea unde r t he hypothecium and in the hypotheci­
um ,the cells are with thin walls; ectal excipulum comprising of 
globose to el lipsoid or angular cells(15 - 75 l-]m diam.) with 
thin (0.5 - 0.8 pm) hyaline walls, forming a textura globulosa­
angula ris, t he cells are elongated towards the ec t al surface 
in the marginal part o f apothecia, the ma rg inal cells are 
with thickenned (up to 1 . 5 JJm) yellow-br own wa lls (o f the 
same colour as the exc ipul ar hairs) . Hairs 68 - 270 x 8-19 lJm, 
a rrising from the ec t a l exc ipulum, septate, pale yellow­
brownish, often with hyaline tops, mostly irregularly curved 
o r straight .with pointed or blunt apex , rooting at their 
base; che roots ocassionally inflated, originating f rom the 
ecta l excipular cells , but: terminated roots a l so occur, often 
the base of hairs is simple and attenuated and truncate (in 
one hair even pointed),so it is evident that these hairs origin ­
ate within the excipular ti ssue . Asci 230-255 x 13.5 -17 )Jm, 
cylindrical, with a blunt apex and attenuated base, eigh t ­
spored . Paraphyses f ilifo rm, 2. 7- 3 .5 )Jm t hick , sparcely sept a ­
ce , straight. apex s lig htly co cons picuously enlarged (4 . 5-
8-10.5 ).101) , clavate or pyrifo rm to ampullaceous , containing 
a n yellowish pigment. Ascospores lb, 5 - 19.5 - 09 .8) x 12 -13.5-
(13.8) J,Jm, broadly ellipsoid or subglobose, hyaline at matur­
ity, wi th a pealable perisporium; the perisporium covered 
with irregular cyanophylic warts and short anastomosing ribs 
forming occasiona ll y an irregular and ve ry incomplete 
ret i culum. Immature ascospores with a thick cyanophilic plas­
ma. 
Material examined: Only the type collection (H 2226) cited 
above in the Karsten's origina l diagnose. 

Cheil ymenia fraudans is well distinguished from other species 
o f the genus~enia Soud. and also from species o f the 
genus Coprobia Boud . emend J . 1-loravec (1984 , 1986). The genus 

=~fch0~~~iu~!~h i~h~hi;p:e~~=c!~!o C~p~~~~~ ~{a~~!~i!s <~;~i~~ -
superficial hairs o riginat ing from the excipular cells 
(repr esented by Coprobia theleboloides (Alb. et Schw . ) J . Mor . 
and r elated species), differs from t he genus Cheilymenia not 
only by the mentioned shape of hairs, but also by the peri­
spor ium o f ascospores covered with rib-like longitudinal 
cyanophilic striation (J.1-1oravec 1984 , 1986 ) , which 1 considet 
an important feature f o r the gener ic delimination between 
Cheilymenia and Coprobia too . 

Brummelen 0986) ,wi thout any note o r explanation , treated 
Peziza fraudans Karst . as a synonym of Cheilvmenia raripila 
(Phili.) Dennis. However , C. raripila differs d i stinctly in 
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Figs . 1-6 . Chei l vmenia fr audans. 1 . Apothecia. 2 . Ascus and 
paraphyses. 3. ~lature ascospor es . 4 . I mmature ascos po r e (a 11 
illust:rat:ed as cos pores unde r oil immersion x 1600 + CB. 
S . Section of t he marginal part o f t he apothecium . &. A part 
o f t he ecta l exc ipulum with a pothcci a l hair s. (Type (H)). 
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many important features. e . g . much larger ascos pores, 
different ascospore ornamentation, and a different shape of 
hairs which are superficial, not broadly rooting at their base. 
Moreover , C. fraudans sensu Camund i (1960} is not identical 
with the orig~sten's taxon. Gamundi 0960) noted that 
she did not examine the type. 1 have not e xamined the Argent­
inian ma t erial described and illustrated by Gamundi 0960) 
under this name, but according to the description and illus­
t:r ation , it. clearly differs from t h e Karsten's type specimen . 
The ascos pores of the Argentinian collection are desc r ibed 
much more e llipsoid and of a different size (15.6 - 18.9 x 10 .8-
llpm, and wit:h a l ongitudinal perisporial striation, the ha i rs 
are of a different type, conspicuously superficial with a 
bulbous base as originating from excipular cells, and, the 
paraphyses are slender above. This seems to be a species of 
Coprob'b related to£. t helebolo ides, but, o f course, this 

e stated with certainty with out examining of the 

~Iff~~;ni~~m c~~!e~~!~~~in~~~rf~~:u~Y\)~o;~;g ~~~~~~v~~p ( ~~84 ) 
1000 )Jm ) hypha-like, flexuous to subspiral hai r s (though the 
base of these superficial hairs is similar in both species) . 
which distinctly differs from the rooting hairs of Cheilymen ia 
fraudans, too . 
In my opinion , £. fraudans is a species which is congeneric 
with Cheilymenia ciliata (Bull.) Maas Geeste r anus, although 
I have not f ound ~low refraccive colour in mature asco ­
spores of the type when stained by Cotton blue in lactic ac id , 
which is one of t he featu r es of t he genus Cheilvmenia. 
However, it maight: be caused by the fact: that I cut only a 
very 1 itt:le section of one mature apothecium possessing 
several mature as cos pores only, as t he other t wo apothecia 
examined were immature. In my experience, also a certain 
number of mature ascospores in other species of Cheilymenia 
is hyaline. 
The habitat. according to the Karst. en's diagnose, r emains 
uncertain ( terestrial?) ""hilst in t he type specimen the 
apothecia seems to grow on an excrement . 1 suppose that it 
is a coprophilous species. 
As it has been noted in the description, 1 have found one 
apothecial hair having a pointed base of a shape resembling 
hairs in spec i es of the genus Trichoehaeopsis Korf et Erb 
(1972), whilst oth er hairs were root.1. ng or wt.th a simpl e , 
attenuated and truncate base ( hairs with attenuated truncate 
base also occurs in Trichophaeopsis). However , this genus is 
distinguished especially by its excipular structure, which 
consists of smaller angular cells regularly a rranged in 
vert:ica 1 raws towards the margin of apothecia , and, by much 
t hiner paraphyses ( 1.5 - 3 pm thick at. t.heir apex) . 

~~~:::~n~~~~~~ ~~d t~f ~~iie~~i~~;c~fP~:~~h~~~a~c~~pis 
(Boud,) Korf et Erb has confirmed t he basic differences. 

~~r~~~~~~a n~o~~~c!~~ ~P~=~~P!~s K~rirf1~83?ah:v!0~~~h 
roocing hai r s as t h ose which are present in C. fraudans. 
Also the genus Neottiella (Cooke) Sacc. emend Soud. ,including 
its br oader sense in which Neottie ll a i s merging with 
Leucoscypha Boud. , dist.int.ly differs . 
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~n my c_>pinio':' , the m'?s~ closely related. species to £. ~ 
u Che1.lvmem.a human.o1.des ( Rehm) Gamund1. sensu Gamund1. ( 19 72) . 
According to the descr iption and illustrat i o n (Camundi 1972, 
1975), f. humarioides differs by larger ascospores (19 - 25.9 x 
10 . 6 - 14~m) with a smooch pe r isporium . The other features, 
especiall>• the ha i rs are very similar in both ta xa . 1 have 
not e xamined the neotype of f . humarioides based on o ne of 
the Argentinian collections and stated by Camundi <1972). 
However, 1 have examined two collect i on s from Greenland kindly 
send to me by Dr. Henr i Dissing, Ko benhaven: East Green land , 
Mestersving near Nyhavn, on dung o f Barnacle goose , 5. Vlll. 
1983, and on the same l oca lity on summer dung of Muskox , 
2 . Vlll. 1983 l eg . H. Dissing . I have found t he ascos po r es of 
these two col l ections , which I have determined as C. humario­
ides , smooth o r wi t h a finely punctate perisporium-:- In othe r 
featu res, they we ll correspond with the Gamundi • s description 
and illust r at i on of t he neotype o f C. huma rioides , and diff e r 
in ascos pore size and ornamentation -from f. fraudans. 

The ascos pore ornamen tation in C. fraudans is o f the per i­
sporial o r igin , a nd, t he p~r is pOrium i s pealable a nd can be 
easily deformed after t he sections 1 stained in Cotton blue in 
lact i c acid . were heated. Unf o r tunate ly , 1 cannot pre pare a 
specimen to take SEH photomicrographs as t he type material is 
very scanty , but t he ornamentation i s clear ly seen by light 
microscope . 
On this occasion. 1 wish to emphasize again the existence o f 

~~~ i~r!~~n~~P~~~~!~o~~r~h a~~~sb~r~b~~~::~n~!~~~~ ~~e c~=~~;~ -
ation of the perisporium, and , represents an i mpor t a n t feature 
discussed in J.!-lo ravec (1984). The rib - like char ac te r of the 
original peris por i a l striation in ascospores o f Coe rob i a has 
been also proved by SEM photomicrographs taken f r om drie d 
specimens (J .Moravec 1980). Recent l y , I ha ve exami .ned asco­
spores of Chei lymenia _r aripil a 1 Cheilymenia hyaloch ae ta (Speg.) 
Gamu nd i 0900) and Cheilymenia notabilispora J .Moravec 0 968. 
1984), a nd found an outstandl.ng original per isporial ornament ­
ation . This or namentat i on, already described and illust r ated 
by Gamundi (1960) in ascospores of f . hyalochaeta 1 is we ll 
seen by ligh t mi croscope, and , we have i t now proved by SEM 
too (yet unpublished results). In sp i te of the fact , 
llrummelen 098b) has illustrated a nd described a deformed and 
wrinkled perisporium of one ascospore in C. raripila, and, 
has cons id ered it merely a secondary wr inKling caused by the 
heating in l actic acid. Ho...,ever, as it was already discussed 
(J. Horavec 1984) , i n light microscopy, it is necessary to 
recognize the original pe rispor ial ornamentation, clearly 
seen before t he heating, as d i stinct from t he secondary 
deformat i on of perisporium caused by t he heating or l onge r 
action of l act i c acid. Therefore, i t i s necessary to use such 
Cotton blue in lactic acid 1 which sta ins promptly without 
hea t ing (CB Ge i gy s . 123 ). The orname n tation is strongly cyano ­
ph ilic and clearly observable, in a case o f f . rar ipila even 
by a dried objective, and seen a lso in the opt i ca l section of 
as cos pores. Provided that the sections a r e stained without 
heat ing, t he perisporium in majority of ascos pores of f. r a ri-

~r i~e~e~~d r~~~:t;~~r :n~n t~~o~~~a:~~~:~i~~e~!r~~e~~l!u~~en 
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simple method, even when t h e CB was d r ied up a nd t h e sect i ons 
had to be revived agaiO.. The cyanophilic ornamentation i s 
c l ear l y seen on ascos pores with pe rfec tly regular and tense 
perisporium without any deformation, a nd can be seen on the 
deformed or separated perisporium too . 

In i t s features, e.g. t he shape and type of ha ir s and t he 
pea l able ascos pore s h eat (pe risporium), f . fraudans agr ees 
wit.h t hose species ,which , after the new emendation of Coprobia, 
rema ins in the genu s Cheilymenia Baud . 
The r.ew emendation of the genus Coprobia fo ll ows: 

CDPROB I A Boudier, Bull. Soc.Mycol.Fr. 1:107 , (1885), emend no v . 
Apothecia turbinata , doliiformia,convexa vel moliter patelliaria , sessilia , 
usque explanata , thecio plano vel usque pulvinate , luteo, luteo-ochraceo , 
aurantiaco-luteo vel aurantiaco , raro etiam sordide albido- subochraceo ; 
pars exterior apothecii minute vel crasse granulate, glebre sed parte 
besali cum hyphis spars i s superf icialibus , hyalinis , septatis, vel etiam 
pars exterior apothecii pilis sparsis tota obsita. Pili superfici ales, 
parte basali simplices , e cellulis gl obosis excipuli excrescentes , (rare 
etiam remosae sed rami s brevibus , superfici al es , obtusi, e cellulis excres­
centes) , hyphoidei e t n exuosi vel recti, septati , tenuiter tunicati, 
hyalini vel lutei, usque laete luteo- fusci . Excipul um externurn e texture 
globul osa usque globul oso- angularis, excipuli.Mll part e inferiorc sub hypo­
thecio e t exture gl obuloso- angul ari s vel usque texture angularis- sub­
intricata. Paraphyses filiformes , apice sensim vel velds incrassetae, 
clavetae, vel usque cepitatae at l obeto- furcatae, pigmento luteo vel 
l uteo- aurantiaco, carotenoidoo donatee . Asci cylindracei , octospori , 
non arnylloidei. Ascosporae ellipsoideae , eguttul atae , hyalinae , perisporio 
separabili , longitudinalitcr striata curn cos tis cyanophilis anastomosan­
tibus . 
Habitat: Ad excrements. 
Typu s : Pez iz e granulate Bulliard , Herb . F"r.t.43B,fig . 3,1 970; 

ex F"ries , Syst.mycol. 2/1:67 , 1822. 

~~e~ i::~ ~~2~~~:> T~ ~ ~~u! ~ t~a~~~! i: ) ~~u~ t; f~ t: 0 (~~~~d: C~~~ . et 
Singii"}'Waraith, C. t heleb oloides (ATb.----etSCi1u. ) J . Mor . , 
f. · crassistriata-J .Mo r., f.· hu ma ne (Velen . ) Svr. 

Th e basic features which distingui s he Coprobia from Cheil;y­
menia are: the absence of h airs of the external surface or 
apothec i a which are with on ly rare hyphal outgrowths near che 
base, o r , presence of only superfic ial hairs or hyp hae , which 
originate from t he excipular ce lls o f the ec t a l l ayer, a nd, 
t h e peris poria l cyanophilic rib-like longitudinal striation 
of as cos pores . 
The differences i n excipular structure. considered not i mport­
ant fe atu res by me, were d iscussed earlier (J . Nor avec 1984). 

!~c~~S!~~i~~ ~~~ ~i~~=~=~~~!t!~~ ~; iy~c o~~y f;~~~l~e~~ii:~~nt-
iated fr om the ectal layer , and, in no species is f ormed of 
typical textura intricata, t hough the cel l s may be gradd ing 
to some hyphal elemen t s (even in species commonly regar ded as 
species with "homogenous" excipu l um ) . 

~~ :y s~~~~!~n~f cg~~!@i~~ i~o~~mb~~e~s~!v~e~~t e;e~e e~!!i~!~5~~e 
type . ---
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The genus Cheilymenia is distinguished by the presence of 
rooting apochecial hairs originating deeply within the exci ­
pular tissue, and, by the as cos pores which are without the 
longitudinal rib-like striation of the perisporium. This 
genus is very close co Scut:ellinia (Cooke)Lamb.emend Le Gal 
and deserves further study. 
Cheilymenia raripila and related s pecies are not congeneric, 
in t his sense, with Cheilxmenia nor Coprobia . A paper on 
their taxonomy , includ1.ng results of reexaminations of the 
type collections of f. hyalochaeta a nd f. notabilispora 
will be published in near future. 
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~: The species, Canoparmelia macrospora Eli x. & 
Johnston, Canoparmelia norpminara Elix & Johnston, Pannelia 
prorosignifera Elix & Johnston, Parmeliopsis evernica Elix & 
Johnston, Parmotrema austrocetraiUm Elix & Johnston, 
Pannorrema convolwwn Elix & Johnston, Parmorremajudirhae 
Elix & Johnston, Parmotrema ochrocrinitwn Elix & Johnston, 
Punctelia nebulaUJ Elix & Johnston, PUIICtelia novozelandica Elix 
& Johnston, Reficina subnigro Elix & Johnston, Relicina 
rerricroccdila Elix & Johnston , Relicinopsis stevensii Elix & 
Johnston, Xanthoparmelia callifolioides Adler, Elix & Johnston, 
Xanchoparmelia nigraoleosa Elix & Jo hnston, and 
X an thoparmelia prodomokosii Hale, Elix & Johnston are 
described as new. Apan from the Argentinian species X. 
callifolioides and the New Ze:~.land endemic. P. t~ovozelandica, 
the remaining spec ies occur in Australia. Pa rmotrema 
au.strocecrawm and P. prorosignifera also occur in New Zealand 
and Parmotrema ausrrocecracum on Norfolk Island . The new 
combination Punctelia subflava (Taylor) EHx & Johnston is 
made and X. brunnthaleri (S tein . & Zahlbr.) Hale and X. 
sttbpigmentosa Hale are reported for lhe first time from Auslralia. 

As a result of funher study of the lichen family Panneliaceae in the Southern 
Hemisphere, and panicularly in Australasia (Adler & Elix 1987; Elix & Adler 1987; Elix 
& Johnston 1986. 1987a, 1987b, 1987c; Elix. Johnston & Annstrong 1986; Nash & 
Elix 1987; Nas h, El ix & Johnston 1987a, 1987b), we are describin g 18 new species. 
Throughou t the present work chemical constituents were identified by th in layer 
chromatography (Culberson 1972: Culberson, Cu lberson & Johnson 1981; Culberson 
& Johnson 1982), high perfonnance liquid chromatography ( Lumbsch & Elix 1985) 
and comparison with aulhentic samples. 

Canoparmelia macrospora Elix & Johnston, sp. nov. Figure 1 

Species cum thalia ut in Canoparmelia pruinata sed ab hac specie subtus pallida, 
sporis majoribus et scabrosinum 4,4'-d.iacetatum continente diffen. 

Type. Austra li a. Western Ausualia. On bark , near Kalgoorlie , M. F. Day, 
viii. l982; CBG-holotype. 

Thallus foliose, conicolous, closely adnate, mineral to lead-grey, to 5 em in 
diameter; lobes subirregular, crowded and imbricate, 1.0-2.0 mm wide, eciliate. Upper 
Sltrface smooth and shiny at the apices, plane or weakly foveolate at first. becoming 
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wrinkled and rugose with age, ± weakly maculate around the submarginal foveolae, 
lacking sorcdia and isidia but usually with granular white pruina towards the apices; 
medulla buff. Lower s llrface ivory to pa le brown, moderately 10 densely rhizinatc, 
rhizines concolorous with the lower surface, simple or tufted at the tips. Apothecio 
common, sessile, to 2 mm in diameter, disc concave at first but becoming flanened with 
age , dark brown, eprui nose; margin thin, en tire , smooth , thallinc exc iple densely 
pruinose; asci S·spored, spores simple, colourless, oblong, straight or commonly 
curved, 16-20 x 5-6 ~m. Pycnidia numerous, punctiform or slightly emergent, black; 
conidia commonly curved, cylindrical to weakly fusiform, 9-1 1 x I j..lm. 
Chemistry. Thallus K+ yellow, medulla K- , C-. KC·, P- ; containing atranorin, 
chloroat:ranorin, scabrosin 4.4'-diacetate. 

This rare species closely resembles smaller specimens of Canoparmelia pruinata 
(MUll. Arg.) Elix & Johnston; both spec ies have weakly foveolate, ± maculate apical 
lobes which are dense ly pruinose, pruinose amphi thec ia , and conidia which are 
commonly curved and cylindrical to weakly fusiform. However C. macrospora has a 
pale ivory lower surface and large (16-20 x 5·61Jm). oblong(± curved) spores whereas 
C. prui11ata has a black lower surface and small (8-9 x 5·5.5 IJ.ffi), ellipsoid spores. 
Moreover these two species can readily be distinguished chemically since C. pruinata 
contains medullary lecanoric acid (C+ red) while C. macrospora contains scabrosin 
4,4'·diacctate. At present this new species is only known from the southern inland of 
Western Australia. 

Specimen Examined 
WESTERN AUSTRALIA. On base of Acacia in open scrubland with Acacia and 
Er{calyptlts dominant, 4 km east of Bulla Bulling, 31°0I'S, 120°53'E, J. A. Elix 21728 
& M . V. Sargent, 20.viii. l987 (ANUC). 

Canoparmelia norpruinala Elix & Johnston, sp.nov. Figure 2 

Thallus adnatus vel appressus, conicola, pallide cinereus . 5- 10 em lat us; !obis 
subirregularibus. 2·5 mm latis, marginibus eciliatis: supeme nitidus . rugulosus, 
pruinosus ad apices; subtus niger, modicc rhizinosus, rhizinis nigris, simpl ic ibus. 
Apothecia numerosa, sessilia vel substipitata, disco concave demum undulate et distorto, 
3-7(·17) mm diametro; sporae 8, 9-11 x 6-81Jm. Atranorinum, chloroarranorinum et 
acidum lecanoricum continens. 

Type. AustraJia. New South Wales. On lnlnk of old Banksia in pasture, along the 
Steeple Flat road, 4 k.m east of Nimmitabel , 1095 m. J. A. Elix 1626. 20.i.l976: 
CBG-hol01ype, MEL-isotype. 

Thallus foliose, con icolous, closely appressed 10 the substrate, pale grey to 
grey-green, 5·10 em in diame1cr; lobes subirregular, c rowded and imbricate, 
2.0·5.0(·7.0) mm wide,± subascending, apices rotund . Upper surface shiny at first, 
becoming dull and markedly rugose with age. emaculate, lacking soredia and isidia but 
usually with granular white pruina towanls the apices; medulla white. Lower surface 
black to brown-black, with a pale brown to ivory marginal zone, moderately to sparsely 
rhizina1e, rhizines often more prominent subapically, simple to tufted or fasciculate, 
concolorous with the lower surface. Apothecia common, sessile to substipitate . to 
3·7(· 17) mm in diameter, disc concave at flCSt but becoming undulate-distorted with age 
and developing elevated, concemric zones from the centre, rcd·brown to dark 
brown· black, epruinose; margin thick , entire, inrolled, thalline exciple smooth, sh ining, 
often pruinose, asci 8· spored, spores colourless, ellipsoid, 9-11 x 6-8 J.Ull . Pycn.idia 
numerous, commonly elevated, crateriform, black , conidia straight, weakly fusiform to 
bifusifonn, 7·8 x I }.lm. 
Chemistry. Thallus K+ yellow, medulla K-, C+ red, p. ; containing atr-.tnorin, 
chloroatranorin, lecanoric acid and rarely traces of orsellinic acid. 
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Previously this spec ies has been confused with Parmelina stevensiana E lix & 
Johnston (Elix & Johnston 1986), as these two species have a similar growth habit and 
con min lecanoric acid. However CaMparmelia f20rpruinata has a more robust thallus, 
with broader (2-5 mm), irregular, thicker lobes, larger (to 17 mm), gyrose-contorted 
apothecia, and lac ks cilia even in the lobe axils. This new species has a restricted 
distibution in the moun tainous areas of south-eastern Australia and Tasmania. P. 
srevensiana occurs in a much wider area of southern Australia, Tasmania and New 
Zealand and is distinguished by the smal ler thalli (2-4 mm), with thin ner, narrower (1-2 
mm), sublinear-elongate lobes. smaller (to 4 mm) concave apothecia, and the presence of 
cilia (albeit often sparse) in the lobe ax ils. Th is new species also resembles 
Canoparmelia pruinara (Mi.iii.Arg.) Elix & Johnston, from South Australia and Western 
Australia. The Iauer species differs from C. norpruinata in having concave to fla t 
apothecia with a densely gr.tnular-pruinose disc and curved conidia. By con trast the 
apothccia of C . f20rpruinata become gyrose-contorted, with an epruinose disc and 
straight conidia. 

C. norpruinata is a scattered species on the branches of rrecs and shrubs (and 
rarely on rocks) in the cooler, higher rainfall, upland areas of southern Australia (NSW, 
ACT, Vic. Tas.). 

Specimens Examined 
NEW SOUTH WALES. On dead twigs of Acacia in pasture, 46 km south of Cooma 
along the Snowy Moun tains Hwy. , 1150 m, J. A. Elix 5443, 23.xi.1978 (ANUC}; on 
shrubs in open Eucalypms forest, Mon on National Park, 8 km NE of Neniga, 35°07'$, 
150'08'E. 750 m, J. A. Elix 11426 & J . Johnston, 6.x. 1983 (ANUC). 
AUSTRALIAN CAPITAL TERRITO RY. O n bark of Pinus radiata, on d ry ridge, 
Mulligans Flat, 670 m, J. A. Elix 1435, IO.xii .l975 (ANUC); on granite rocks in dry 
sclerophyll fores t, along Kangaroo Creek near Cori n Dam, 1000 m, J. A. Elix 2925, 
IO.iii. 1977 (ANUC); on Leptospermum shrubs, summit of Mt. Aggie, Bri ndabell a 
Range, 43 km WSW of Canberra, 1490 m. J. A. Elix 5824, 28.iii.1 979, J. A. Elix 
10256, 29.v. t 982 (ANUC}: at base of Eucalyptus in open woodland, Long Flat, Clear 
Range, 65 km S of Canberm. 1350 m,J. A. Elix 9020, l.x. 1980 (ANUC). 
VICfORIA. On Leptospermum in coastal scrub, 0.5 km E of Marlo, 6 m, J. A. Elix 
5203, 20.xi. 1978 (ANUC). 
TASMANIA. On Pinus radiata in park, Ouse. 88 km NW of Hoban, J. A. Elix 5621, 
18.i.1 979 (ANUC); on Kunua ambigua, Myrmidon Bay, 800 m SW of Squashway, 
Dove r Island, Kents Group, Bass Strait, 40 m. J. S. \Vhinray, 13.x ii.1970 (MEL 
10!2678). 

Parmelia protosign ifera El ix & Johnston, sp.nov. Figure 3 

Species cum th nllo ut in Parmelia signifera sed ab hac specie ac idum 
orotocetraricum continente diffen. 
Type. Australia. New Sou th Wales. O n sheltered granite rock ledges in Eu calyptus 
woodland, eastern slopes of Ti nderry Pic , 12 km E of Michelago. 1340 m, J. A. Elix 
4051, 8.xii. l977: CBG-holotype; MEL-isotype. 

Thallus fo li ose, saxicolous. loosely adnate, pale mineral grey or becoming 
brownish and blacken ing with age . to 15 em in diameter; lobes sublinear, crowded and 
imbricate, 2.0-6.0(-10.0) mm wide, apices ro tund, secondary lobes often build ing the 
th:aUus into a thick. pulvinate mat,± lobulate with age in the centre of the thallus, lobules 
marginal, suberect. Upper surface shiny at the apices, becoming dull , plane to rugose or 
foveolate, becoming extensively cracked with age, with pseudocyphellae bu t lack ing 
soredia and isidia, pseudocyphellae effigurate, dense, often formi ng a reticu late pattern, 
appearing raised; medu ll a wh ite. Lower surface jet black but brown at the margins, 
densely rhizin:ue to the margins, rhiz.ines simple . dichotomous or sp:uingly squarrosely 
branched, black. Apothecia common, sessile to subsripitate, to 8 mm in diameter, disc 
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Figures 1-4. New species of Parmeliaccae: I, Canoparmelia macrospora (holmypc. in 
CBG); 2, Canoparmelia norpruinara (J . A. Elix 5443 in ANUC); 3, Parmelia 
protosignifera (holotypc in CBG); 4, Parmeliopsis evernica (holotype in CBG). 
Scale in nun. 
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rugulose , concave at first but becoming undulate-distorted wilh age, pale brown to dark 
brown; margin thin , crenulate, deeply incised and lacerate, amphithecium 
pseudocyphellate; asci 8-spored, spores colourless, ellipsoid to broad ellipsoid. 11·15 x 
8-9 ~m. Pycnidia minute, puncti form, conidia bifusi form, 6-7 x I~-
Chemistry. Thallus K+ yellow; medulla K+ pale yellow-brown. C-. P+ red-orange; 
containing atranorin. chloroo.tranorin, prmocetraric acid. 

Previously this new species has been incorporated with Parmelia signifera Nyl. 
since these two species have comparable morphology and can only reliably be 
distinguished by chemical means. Thus P. signifera contains medullary salazinic acid 
(K+ yellow-dark red) while P. protosignifera contains protocetraric acid (K+ pale 
yellow-brown). However since these two species have markedly different distribution 
patterns (P. prorosignifera is much rarer and has a more southerly distribution in both 
Australia and New Zealand) they are considered distinct species (Elix 1982). P. 
prorosignifera is a scattered species on rocks in subalpine areas of south-eastern 
Australia and the south island of New Zeal!lnd. 

Specimens Examined 
VICfORIA. On exposed sandstone, 1 km from sununil of Mt. William, Grampian Mts., 
M. £.Hal< 58J74, 13.i.1982 (US ). 
NEW ZEALAf\'D. South Island. On rock, Cave Hill. near Dunedin, J. S. Thomson (Z. 
A. 241) (CHR). 

Parmcliopsis evernica Elix & Johnston, sp. nov. Figure 4 

Species cum thallo ut in Parmeliopsis aleurires sed ab hac specie acidum 
evemicum continente diffen. 
Type. Australia. New South Wales. On dead stump in open Eucalypius woodland, 
Goorooyarroo Reserve, 15 km north of Queanbeyan along the Sutton road, 35°14'S, 
149'15'E, 740 m, 1. A. £/ix 11405. ll.x .l 983; CBG-holotype. 

Thallus foliose, conicolous, orbicular, adnate, pale ash-grey, 10 5 em in diameter. 
lobes sublinear, naTTOw, 0 .8-1.5 mm wide, irregularly branched. Upper surface dull, 
plane or weakly foveolate , sl igh tly arachnoid under strong magnification (x 50), 
emaculate. with shon granulose isidia, coalescing with age to form to form a dense mass 
of soredia in the centre of the thallus; medulla white. Lower surface ivory to pale 
brown, moderately to densely rhizinate , rhiz.ines concolorous with the lower surface, 
simple or tufted at the tips. Apolhecia not seen. Pycnidia small. black, globose , 
emergem at or near the margins, 10 0.1 mm in diameter; conidia immature. 
Chemistry. Thallus K+ yellow; medulla K-, C-, KC+ red, P- : containing atranorin, 
chloroatranorin, evemic acid. 

Morphologically th is new species resembles some specimens of Parmeliopsis 

~~e;;~e:o~~> :C~~·e~~o~~~~_';~:~~e ~~:~~aclslirndri~:l ~~~d~ ~f~~~:a~~ 
However the development of granulose sorediate-isidia is much more extensive in P. 
cvernica than it is in Austrillian specimens of P. aleuriits. which often exhibits corticatc, 
cylindrical isidia even when aged. Funhcnoore these two species can be readily 
d istingu ished c hemically since P. aleurites contains medullary thamnolic acid (K+ 
ye llow) while P. evernica contains evemic acid. This new species is known only from 
the type locouion. 

Parmotrema austrocetrat um Elix & Joh nston, sp. nov. FigureS 

Species cum thallo ut in Parmo1rema ce1rarum sed ab hac specie supcme dactylata, 
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aeta te areolas magnas formans, areolis demum va lde concavis plus minusve 
confcrruminatis ct porcas fonnantibus vel disruptis ct arcis crasis albidis diffcrt. 

Type. New Zealand. North Island. On tree trunk in remnant forest, Burgess Park. 
New Plymouth , 60 m. J. A. Efix 4645 , 7.v. l980; CI-IR-holmype, CDG-isotype. 

Thall~ts corticolous or sax.icolous, loosely attached, light mineral-grey. 6-12 em in 
diameter. Lobes romnd , imbricate or not, 10-20(-30) mm wide, apices often laciniate, 
the lacinae flat or convex, 0.5- 1.5 mm wide, 1-5(-8) mm long, lobes moderately ciliate, 
the cilia 0.2- 1.0(- 1.5) mm long, simple or sparingly branched. Upper surface 
white-reticulate at fli'St but becoming conspicuously cracked 10 the margin , developing 
raised closed dactyls, dactyls ± curved, !aminal, ullimatc ly becoming fused with the 
formation of lamina! ridges , the older pans of the thallu s eventually becoming 
cracked· areolate and the areolae flak ing off and exposi ng the white medulla in eroded 
areas; lacking soredia and isidia. Lov--er surface black with a bare, brown marginal z.onc 
1·2 mm wide, moderately to densely rhizin:ue, rhizines simple or sp.1rsely branched, 
slender, black. Aporhecia rare, stipitate, to 10 mm in diameter, disc perforate, pale tan, 
concave at first then concave-distoned, margin eciliate, thin , ± stell ate·cracked, asc i 
8·spored, spores colourless, ellipsoid, 12- 16 x 8·9 )J.m. Pycnidia scattered, punctiform. 
black, conidia filifom1, 9· 16 x I J.1m. 
Chemistry. Cortex K+ yellow, medulla K+ yellow becoming deep red, C- , P+ 
red·orange; comaining atra nori n, chloroatranori n, salazi nic acid (major), consalazinic 
acid {minor), protocetraric acid(± trace). 

This new species seems to be related to Parmotrema ce~rarum (Ach.) Choisy. 
which also contains salazinic acid and has a reticulate-cracked upper cortex and pcrfordtc 
apothecia. However P. atutrocetrattun is di stingui shed by the development of lamina! 
dactyl s, by the upper cortex becoming much more extensively and deeply cracked and 
arcolatc, in being T'drely fertile, more loosely admne, and by having a distinct bare brown 
marginal zone on the underside of the lobes. By com pari son P. cerramm is usually 
copiously fertile, adnate to the substrate , edactylatc, is only weakly reticulate and never 
cracked·areolate, while the lower surface is black and rhizi nate to the margins. In 
particular, P. cetramm does not exhibit distinct !aminal dactyls (ridges), nor the naldng 
off of lhe areolae, which are very characteristic features of P. arLSrrocerramm. Parme/ia 
(Parmotrema) hawaiiensis H. Magnusson and P. (Pamwtrema) rwninara Za.hlbr. also 
appear to be related toP. ausrrocerrarum. However P. hawaiiensis lacks apical lac iniae 
and although the upper cortex. becomes cracked and areolate with lhe areolae ultimately 
peeling off and exposing the lower cortex, they do not develop from raised dactyls. P. 
nuninara on the other hand lacks cilia and could well be the c:ci liate counterpart of P. 
ausrrocetrallun. P. austroccrrauun is a widespread species on rocks and trees in coastal 
and hinterland areas along the subtropical and tropical east coast of Australia and the 
north island of New Zealand. 

Specimens Examined 
QUEENSLAND. On rain forest trees, Lake Eacham National Park , 750 m, J. A. £fix 
2628, 27.vii i.l976 (ANUC); on felled lfCC in rainforest, Kirrima State Forest, Cardwell 
Range, 24 km WNW of Cardwell, 18° 12'5. 145°48'E. 750 m, J. A. Etix 15714 & 11 . 
Streimatm, 20. vi . l984 (ANUC); on sapling along margin of regrowth ra inforest, Great 
Dividing Range , Mt. Baldy, 4 km SW of Atherton, 17° 17'$, 1450Z7'E, 1080 m. J . A. 
E/ix 16307 & 11. Streimann, 25.vi.1984 {ANUC); on rocks in Eucalyptus grandis 
woodland, Hugh Nelson Range, along Plath Road, 15 km S of Athenon , 170Z5'S. 
145 °26'£, 1080 m, J. A. Elix 16328 & H. Streimann, 25 .vi.l984 (ANUC); on 
Flindersia in open rainfo res t, Mt. Wi ndsor Tableland, 45 km NW of Mossman. 
16° 15'$, 145°0l'E, 1200 m, J. A. £fix 16440 & H. Srreimann, 26.vi .1984 (ANUC); on 
remnant trees. along the Tully Falls Road, 8 km SE of Raven shoe, !1°40'S, 145°3l'E, 
940 m, J . A. Elix 16803 & H. Streimann, 29.vi.1 984 {ANUC); o n trunk of roadside 
tree, I km S of Maalan, II km E of Ravcnshoe, I7°36'S, 145°38'E, 980 m, J. A. Eli:c 
17104 & H. Srreimann, 2.vii.1984 (ANUC); on canopy of Argyrodendron in rain forest. 
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Crediton State Forest, 20 km SSW of Finc h Hanon, 21 ° 19'5, 1480J3'E, 840 m, J . A. 
Elix 21021 &: N. Streimann, l.vii . l986 (ANUC). 
NEW SOUTii WALES. On mossy rocks in rainforest. Jamison Valley below Katoomba 
Falls, 850m, J. A. Elix 3244, 25.iv. l977 (MEL, Ar.-TUC); on sandstone rocks in dry 
sclerophyll forest, near Mt. Bouddi, Bouddi National Park, J. A. E/ix 4645, 1. A . Elix 
4676, 7.v.1978 (ANUC); on sandstone rocks, Tianjara Fall s, 33 km NNW ofUiladulla, 
J. A. Elix 5945a. J . A. Elix 5963, 21.vi.1979 (ANUC); on remnan t rainforest trees. 4 
km E of Robertson, 730 m, J. A. Elix 8892, 17.ix. l980 (ANUC) . 
SOUTII AUSTRALIA. On rocks in ravine , Alligator Gorge, 9 km S of Wilmington, 
Mt Remarkable National Park, Flinders Ranges, 32°45'5, 138003'E, 400 m, J. A. Elix 
17779 & L. ll. Elix, 27.x. 1984 (ANUC). 
NEW ZEALAND. North Island. Nonh Auckland: on fallen twigs in remnant forest. 
Whangarei Falls, Whangarei , 60 m, J . A. £/ix 8029, ll.v.l980 (AN UC). South 
Auck land: on Avic~nnia resinifera in tidal swamp, Kauaeranga River eslUary, Thames, 
J. A. £/ix. 9946, 9.i.l982 (ANUC): on rocks in open scrubland, trail to Cathedral Cove, 
Hahei. Coromandel Pen insul a, 15 m, J. A. Elix. 9990, 9.i.1982 (ANUC); on 
pohutukawa along foresho re, Orakawa Bay. Waihi Beach, J. A. £/ix 10008, ll.i .1982 
(ANUC); on pohutukawa along foreshore , Ohope Bench, Bay or Plenty, J. A. Efix 
10020. ll .i. l982 (ANUC). Gisboume: on rocks along the foreshore, Hicks Bay, East 
Cape, J. A. £fix 10069, 12.i. 1982 (ANUC). Taranaki : on forest trees in park, Pukekura 
Park. New Pl ymouth , 30m. J. A. Elix 7967, 7.v.l980 (ANUC). 
NORFOLK ISLAND. On Elaeodendron in open woodland, Mt. Pin Reserve, tmck at 
end o r Selwyn Pine Road. 29001'5 , 167°56'30"E, 215m, J. A. Elix 18742 & H. 
Streimann, 8.xii . l984 (ANUC). 

Pa rmotrema convolutum Elix & Johnston, sp. nov. Figure6 

Thallus corticola ad ramos, !axe adnatus, rigidulus. albo-ci nere us, 3·5 em latus; 
lobis sublinearibus, convoluti s, separatis, apicibus rotundatis, subdichotome lobatis, 3·5 
mm lati s, ciliatis; supeme nitidus, convexus, em.acularus. ± lobulatus; sorediis isidiisque 
deslituti s; subtus centrum versus niger, sparse rhil.inosus, ambitu nudus, casumeus. 
Type. Australia. New South Wales. Growing on Prostanthera sp. in wet sclerophyll 
forest, Great Dividing Range . 6 km east or Captains Flat, 2 km nonh of Parkers Gap, 
35 °37'$, 149°30'E, 1260 m, J. A. Efix 10894 & J . Johnston, 3.Hi.1983 ; 
CBG·holotype. 

Thallus conicolous on twigs . loosely attaChed, pale grey, relatively rigid, 3-S em 
in diameter. Lobes linear-elongate, markedly convolute, separate, not at all imbricate, 
subdichmomously divided. 3·5 mm wide, the apices rotund, ci liate, cilia simple, minute, 
0.5-1.0 mm long. Upper surface shiny, smooth, convex, emac ulate, lacking soredia 
and isidia but occasion:tlly developing rotund marg inal lobulae, lobu les 0 .5· 2.0 mm 
wide; medulla white. lbv.-er S!vjace black with a broad. nude, chestnut brown marginal 
zone, moderate ly to sparsely rh izinate, rhiz.ines grouped subapically, simple, shon, 
slender, 0.5·1 .0 mm long. Apothe<:ia and pycnid.ia not seen. 
Chemistry: Conex K+ yellow; medulla K+ yellow, C· , P+ orange: containing atrunorin, 
chloroatranorin, stict.ic acid (major), constictic acid (major), cryptost.ic tic ac id (trace). 
norstictic acid (uace), menega:zziaic acid (truce). 

This new species is distingui shed by the unique morphology , with the 
charac teristic elongated, markedly convolute, lobes, and rotund lobules. Parnwtrema 
lobularwn Marcelli & Ha1e a1so is characterised by the presence or medullary s tictic acid, 
lobules and shon cilia, but this species has an entirely different growth ronn, with flat, 
crowded lobes and linear-elongate, marginal lobule s. This new species appears to be 
very rare and at present is known only from the type locality. 
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Pannotrema judilhae Elix & Johnston, sp. nov. Figure 7 

Species cum thalia ut in Parnu:nremajlaccidifolium sed ab hac spec ie tenuiore et 
eciliata diffc:n. 
Type. Australia. Queensland. On Callirris columellaris in open woodland, Coochiemudlo 
Island, Moreton Bay. sea level, J. A. Efix 10433, S.ix. l982; CBG-holotype. 

Thallus corticolous, adnate to loosely adnate, coriaceous. pale mineral grey. 4-6 
em in diameter; lobes irregular, 4- 10 mm wide, rotund M the apices , imbricate or 
subasccnding at the margins, eci li ate. Upper surface dull, emaculate, becoming 
m11rkedly rugose with age, continuous or± cracked, sorcdiate; soralia marginal, linear 
along the margins to subcapitate on somewhat revolute lobes or shon marginallaciniae . 
sometimes spreading submarginally; medulla white. LoK-er surface wrinkJed, black. 
with a broad, brown, naked marginal zone, sparsely to moderately rhizinatc, rhizines 
simple, short, ca.O.I·0.2 mm long, slender. Aporhecia rare, adnate , concave, to 3 mm 
in diameter, disc dark brown, imperforate, margin th ic k, eciliate, margin and 
amphithec ium sorediate; spores ellipsoid to reniform, 17· 21 x 8·10 J.1m. Pycnidia rare, 
pu nctiform, no mature conidia seen. 
Chemistry: Cortex K+ yellow; medulla K·, C-, P+ brick-red; containing atranorin , 
chloroatranorin, fumarprotocetraric acid (minor), succinprotocetraric acid (major), 
protocetraric acid (trace), protolichesterinic acid (± minor), unknown fatty acids (± 
trnce). 

The presence of the marginal soralia and the medullary succinprotocetraric acid 
and fumarprotocerraric acid in this new species immediately bring the Papua New 
Guinean species, P.jlaccidifolium (Kurok.) Streim., to mind. However the Iauer has 
dense, long and conspicuous cilia and a thin, papery thallus, whereas P. judithae is 
eciliate and has a coriaceous thallus. Morphologically this new species resembles some 
sparingly ciliate forms of the common species, Parmotrema dilatatum (Vain .) Hale, but 
the Iauer can be distinguished by the scattered cilia, the yellow tinge of the upper surface 
(due to traces of usnic acid present) and the medullary chemisuy (protocetraric acid and 
echinocarpic acid). At present this species is known from several coastal and hinterland 
localities in Queensland. This species is named in honour of the Australian bryologist, 
Judith A. Curnow of the Herbarium, Australian National Botanic Gardens (CBG). who 
brought this species to our attention. 

Specimeru Examined 
QUEENSLAND. On Araucaria cunninghamU in rainforest, Pine Circle Track , Noosa 
Heads National Parle, 20 m, J. A. Elix 10376, 3 1.viii. l982 (ANUC); on Euphorbiacene 
in dry sclerophyll forest, 1 9~6'S, 146~4'E, 350m, J. A. Eli.x 20442 & fl . Srreimann, 
J. A. Eli.x 20443 & J. A. Curnow, 20.vi.l986 (ANUC); on volcanic rocks in distu rbed 
Eucalyptus woodland, Mr. Stuan, 10 km SSW of Townsville, 19°2 l 'S, l46°47 'E, J. 
A. Elix 21212 &: H. Streimann, 3.v ii.l986 (ANUC); type locality, J. Johnston 1349. 
30.viii.1984 (ANUC). 

Pannotrema ochrocrihilum Elix and Johnston, sp. nov. Figure 8 

Species cum thallo ut in Parmotrema crinirum sed ab hac specie medulla inferiore 
pigmentum ochtaceum et euplcctinum continente diffen. 
Typus. Australia. Victoria. On Banksia integrifolia, Cape Conran, 18 km east of Marlo, 
East Gippsland, sea level , J. A. Elix 5293, 21.xi. 1978; CBG·holotype. 

Thallus corticolous or sax icolous, coriaceous, adnate, pale mineral grey to 
grey-green, 5-6 em in diameter. Lobes subi.rregular, crenate or irregularly incised. 
imbricate, 2-5 mm wide, the margin ciliate, cilia simple or branched, 0.5-3.0 mm long. 
Upper surface plane, emaculate. smooth to rugose with age. cortex fragile, isid.iate: isidia 
!aminal and marginal, short·cylindrical at frnt, ±becoming coralloid, granulose or 
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Figures 5·8. New species of Parmeliaceae: 5. Pannotrema au.moce1ralum (holotype in 
CHR): 6. Pamwrrema convo/urum (holotype in CBG); 7, Pannotremajudithae (holorype 
in CBG); 8, Parnwzrema ochrocrinit1vn (holotype in CBG). Scale in mm 
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occasionally dissolving into soredia, oflen ciliate at the apices; medulla white in lhe upper 
pan but pigmented yellow-orange towards the lower cortex. Lower surface black, with 
a narrow brown, naked marginal zone, densely rhizinate, rhizines slender, to 1.0 mm 
long. Apothccia and pycnidia not seen. 
Chemistry: Conex K+ yellow; upper medulla K+ yellow, C-, P+ orange, lower medulla 
K+ violet. Containing arranorin, chloroatranorin, stictic acid (major), consticric acid 
(minor), euplcctin (minor), cryptostictic acid (trace), norstictic acid (trace), mcnegazziaic 
acid (±trace). connorstictic acid(± trace). 

Morphologically and chemically this new species closely resembles the common 
Parmotrema crinitum (Ach.) Choisy. but can be readily distingu ished by the heavily 
yellow-orange pigmented lower medu lla. This region contains the anthraquinone 
pigment euplectin, firs t recognised in Flavoparmclia cuplecta (Stin.) Hale, but of 
indeterminate structure. P. ochrocrinitwn has a much more restricted d istribution than 
the cosmopolita n P. cn'nitwn, at present being known only from southern and eastern 
Australia and possibly Taiwan (M. E. Hale, in lin.). 

Specimens Examined 
QUEENSLAND. On dead wood. trail through rai nforest, P ython Rock Track, 
Lamington National Park , S of Brisbane, M. E. Hale 68883, 8.viii.l983 (US): over 
mosses, debris and stones, large road cutting with a southerly aspect in wet sclerophyll 
forest, june lion of Mt. Nebo and Samford PEl roads, Mt. G lorious , 27°2 l'S, 152°46'E, 
520 m. J. Johnston 1412, 28.viii.1984 (ANUC). 
VICfORIA. On coasta1 granite rocks, type locality, J. A. Elix 5283; on shrub in coasta1 
so rub, type locality, J. A. Elix 5309, 2l.xi.l978 (ANUC). 

Punctclia nebulata Elix & Johnston. sp.nov. Figure9 

Species cum lhallo ut in Punctelia subalbicans sed ab hac spec ie acidum 
lecanoricum deficiente diffen. 
Type. Au stralia. New South Wales. On roadside Callirris col1U11ellaris, 10 km north of 
Gilgandra along H ighway 39, 280m. J. A. Elix·2320, 16.vii i.1976: CBG· holotype. 
MEL-isorype. 

Thallus foliose , conicolous. adnate, paJe grey to mineral grey or blackening with 
age. to 8 em in diameter; lobes subirregular, crowded and imbricate, 2.04.0 mm wide, 
apices rotund, crenulate. Upper surface shiny at first, becoming dull, rugose towards 
the centre, pseudocyphellate; pset«kJcyphellae punctiform, confined to the lobe margins 
and the receptacle, lacking soredia and isidia but usually wi th granular w hite pruina 
towards the apices; medull a white. Lower s1ujace ivory to pale brown, moderately 
rhiz.inate, rhizines simple to fasc iculate or agglutinated, concolorous wilh the lower 
surface. Apothecia common, pedicellate, crowded in the cennal pan of the thallus, to I 0 
mm in diameter, disc concave a t flrs t but becoming undulate and more or less flat with 
age, ± irregularly cracked, pale brOwn to dark brown; margin thin, crenulate, persistent. 
margin and amphithecium rugose-areo late, pseudocyphellate; asci &· spored, spores 
colourless, subspherical to ellipsoid, 10-13 x 7-9 ).lm. Pyc11idia numerous , 

c~;~hi~~~;~ · ~~f~~~ t::l:~~:u~~~~:~~a ~l-~ng~~~~~f~~·c~-~t~i~i1n~":·tranorin, 
chloroatranorin. 

Previously this new species has been confused with Punctelia subalbicans (S tin.) 
Galloway & Elix as these two species have comparable morphology and can on ly 
reliably be distin guished by chemical means. Thus P. subalbicans contains medullary 
lecanoric acid (C+ red) while P. nebulata lacks medu ll ary substances. 

P. nebula/a is a scattered species growing on Callitris u-ees in the semi-arid, inlllfld 
areas of southern Austra lia (NSW. SA). 
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Specimens Examined 
f\,'EW SOUTH WALES. On Callirris colwnelfaris in Callitris woodland, along the Stun 
Highway, 30 km west of Narrandera, J. A. Elix 3655, 27.viii.l977 (ANUC). 
SOUTil AUSlRALIA. on Callitris collunellaris in Callirris woodland, Ainders Ranges, 
Wilpena Chalet, 310J2'S, 1380J6'E, 400 m, 1. A. Elix 17866 & L. H. Elix, 29.x.l984 
(ANUC): on Callitris cohunelfaris in Callirris woodland, 4 km N of Bunyeroo Gorge. 
Ainders Ranges, 17 km NW of Wilpena, 310Z4'S, 1380J4'E, 400 m. J. A. Elix 17908 
& L. H. Elix, 29.x.l984 (ANUC). 

Punclelia novozclandica Elix & Johnston. sp.nov. Figure 10 

Species cum thallo ut in Puncrelia subflava sed ab hac specie subrus nigricante differt. 
Type. New Zealand. South Island. Camerbury: on moist rock ledges in remnam forest, 
Mitche lls Track. Pon Hills. Banks Peninsula, 420 m, J. A. Elix 7809, 17.iv.l980; 
CHR·holmype. 

Thallus foliose. corticolous or saxicolous, adnate to loosely adnate. pale as h grey 
to brownish grey, to 10 em in diameter, lobes irregular, crowded and imbricate, 2.0-4.0 
mm wide, rotund at the apices, margins cre nulate. Upper surface shiny,± becoming 
white-maculate, sligh liy ridged, rugulose or weakly foveolate , pscudocyphellate: 
pseudocyphellae punctiform, confined to the receptacle, very rarely lamina!, lacking 
soredia but with lobulae and isid..ia, lobulae marginal at first, developing terete isidia from 
the margins, isidia. cylindrical to slightly flattened, simple or becoming cornlloid. isidia 
and lobulae becoming dense and spreading laminally over older Jobes: medulla whi te. 
Lower surface black in the centre but wi th a paler, brown marginal zone, sparsely to 
moderately rhizin:ne, rhizines simple to fasciculate or tufted. concolorous with the lower 
surface. Aporhecia rare, subpcdicellate, crowded in the central part of the thallus, to 12 
mm in diameter, di sc irregularly concave at first but becoming undulrue-distoned and± 
ste ll ate-cracked with age. red-brown to dark brown; margin thin, persistent, isidiate: 
amphithecium rugulose. pseudocyphellate, densely isidiate; asci 8-spored. spores 
colourless, ellipsoid, 11-14 x 7-8 ~m . Pyc"idia scattered, subapical, immersed in the 
thallus, conidia, filifom1, 9-10 x l.51JI11. 
Chemisrry. Thallus K-; medulla K-, C+ red, p. ; containing atranorin (trace), 
chloroarra.norin (trace), lecanoric acid (major), orsellinic acid(± trace). 

This new species closely resembles Ptmctelia subjlava (Taylor) Elix & Johnston 
since these two species have comparable thalli, produce cylindrical to sublobulate isidia 
on the upper surface and have identica l chemistry. However these two species arc 
readily distinguished by the colour of the lower surface: it being black in P. 
110\IOZelandica but ivory to pale tan in P. subjlava. P . !lovozela lldica is a scanered 
species on tree branches and rocks in the cool temperate Podocarp forests of both islands 
of New Zealand. 

Specimens Examined 
NEW ZEALAND. Nonh Island. Wellington: on fallen branches in mixed Podocarp 
forest, Tongariro National Park. Mangawhero Forest Walk , Ohakune, 39°20'$, 
175'31'E, 650 m, 1. A. Elix /8917, 18925, 14.i.l985 (ANUC). 

Punclclia subflava (Taylor) Elix & Johnston. comb. nov. 

Basionym: Parmelia sttbflava Taylor, Nook. Lond. J. Bor .. 6: 147 ( 1847). 

Holotype: Van Die men's Land (Tasmania). Mr. Borrer's Herb. FH! 

Previously this species has been synonymized with Puncrelia rudecta (Ach.) Krog 
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(Filson 1982, Galloway & Elix 1983. Galloway 1985, Krog 1982), a species not found 
in Australasia. These two species have identical chernislr)' and bear lamina! isidia on the 
upper surface of the lobes, but differ in a number of important morphological characters. 
P. rudecta has a thick, coriaceous thallus and more or less smooth marginal lobes while 
P. subflava has a much thinner, fragile thallus and the marginal lobes are usually 
foveola te. These spec ies also diffe r in the nature and distribution of the 
pseudocyphellae. The pseudocyphellae are prominent and !aminal in P. mdecta (dense 
on the marginal lobes) and often become elongated, while in P. subflava they are 
relatively sparse, occur on the margins and the amphithccium (and only rarely become 
!aminal), and are punctiform. The nature of the isidia can also be used to distiguish these 
species. The isidia of P. rudecta are predominantly cylindrical, occasionaly imerspersed 
with squamiform isidia, while those of P. subflava arc always dorsi ventral (rarely 
subterete as in the type) and usually phyllidiate·lobulate. 

Relicina su bnigra Elix & Johnston, sp. nov. Figure II 

Species cum thallo ut in Relicina sydneyensis sed ab hac spec ie colore nigro 
subtus diffen. 
Type. Australia. Australian Capital Territory. On sheltered granite rocks on cliff, along 
Paddys River, 1 km south of Murrays Comer. 35~3'S, 148°58'E. 550 m, J. A. £/ix 
670, 3.iii .l975; CBG-holotype, MEL-isotype. 

Thallus foliose, saxicolous, adnate on rocks or growing ove r other lichens, 
yellow· green to yellow-brown on storage, to 8 em in diameter; lobes linear-elongate, 
contiguous centrally to separate at the periphery, 1.0-3.0 mm wide, ± imbricate, 
dichotomously divided, the margins bulbate-ciliate; cilia dense and conspicuous, black, 
to 1.0 mm long, tapering to markedly inflated. Upper surface plane to convex. 
continuous, apices shiny, is idiate, isidia cylindrical, sparingly branched but rarely 
becoming coralloid: medulla white. Lower surface black to brown·black, rhil.ines 
dense, black, elongated, furcate or dichotomously branched. Apothecia rare , adnate. to 
2 mm in diameter, disc shallowly concave then± Oat, dark brown; the exciple ecoronate, 
amphitheci um isidiate, ± retrorsely rhizinate; asci &-spored, spores simple. colourless. 
ellipsoid, 6-8 x 4-5 ~m. 
Chemistry. Thallus K·; medulla K+ yellow-red, C- , P+ orange; containing usnic acid. 
stictic acid (major). constictic acid (minor) , norstictic acid (minor). cryptostictic acid 
(trace), menegaz.ziaic acid(± trace). 

Morphologically th is new species closely resemb les Relicina sydn~yensis 
(Gyelnik) Hale. Bolh species are characterised by linear-elongate lobes with cylindrical 
isidia, ecoronate apothecia and the presence of the stictic acid complex in the medulla. 
However these two species are disti nguished readily by the colour of the lower surface, 
the morphology of the thallus and rhizines, and their ecological requirements. R. 
subnigra has a black: to brown-black. lower surface. with dense, elongated, branched and 
enmngled rh izines whereas R. sydneyensis has a pale tan lower surface centrally (i t 
becomes dark brown towards the apices and the margins) and moderate, shon, and 
predominantly simple, rhizines. Moreover the thallus of R. Sl4bnigra is usually 
considerably larger (6-8 em cf 3-6 em) and the lobes brooder (1 ·3 em cf. 0.8·1 .5 em) 
than that of R. sydneyensis. R. subnigra is a saxicolous species and has a restricted 
distribution in the mountain and tableland areas of southern New South Wales and 
Victoria while R. sydneyensis is both conicolous and saxicolous, with a more extensive 
distribution, being known from temperate coastaJ areas in southern New South Wales to 
nonh Queensland. The Iauer species is known also from Japan, Taiwan,lndonesia and 
Papua New Guinea. 

Specimens Examined 
NEW SOUTH WALES. On sandstone rocks in dry sclcrophyll forest, Monon National 
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Figures 9-12. New spec ies of Parmeliaceae: 9, Punctelia nebula/a (holo type in CBG); 
10, Puncrelia novozelandica (holo type in CHR); I I, Re/icina subnigra (holotype in 
CBG): 12. ReliciiUJ rerricrocodita.(holotype in MEL). Scale in mm. 
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Park, 8 km nonh·east of Nerriga, 700 m, J . A. Elix 3082, 30.iii .l977 (ANUC); on 
s:lndstone rocks, Pcckmans Plateau, Katoomba, 980 m, J. A. Elix 3226, 24.iv.1971 
(ANUC). 
AUSTRALIAN CAPITAL TERRITORY. On rocks, Molonglo River Gorge, 15 km east 
of Canberra, 700 m, J. 811rmeisrer 139, 27.v. l975 (CBG 058784); on sandstone rocks 
in moist, sheltered gully, west of summit, Black Moun min, Canberra, 730 m, J. A. Eli:c 
3644, 14.viii.l977 (A UC); on mossy granite rocks in subalpine woodland, along tr.til 
to Booroomba Rocks, I I km south of Tharwa, 1065 m, J. A. Etix. 4034, 16.xi.l977 
(ANUC); over Hypogymnia and Parmelia lichens on mossy granite rocks, Gudgenby 
River Gorge, 4.5 km south of Tharwa, 350)4'S, 149004'E, 620 m, J. A. Elix /0907. 
10.iv.1983 (J . A. Elix: Lichenes Ausrralasici Exsiccati , No. 50 as Relicina sydneyen.sis 
(Gycln;k) Hale; ANUC, CBG, MEL). 
VICfORIA. On rocks, Mt. Arapiles, R. lV. Rogus 2435, 16.viii.1981 (BRIU). 

Rclicina terricrocodila Elix &Johnston, sp. nov. Figure 12 

Species thallo ut in Relicina samoetrsis sed ab hac specie !obis latioribus, contiguis et 
acidum incognitum comineme diffen . 
Type. Austra li a. Q ueensland. On bark of Ceriops towards the landward fringe , large 
mangrove communi ty with crocodiles, Pon land Roads, Cape York Peninsula, nonh 
Queensland, G. N. Srevens 5009, 29.vi.1983 ; MEL-holmype; ANUC, CBG, 
US-is01ypes. 

Thallus small foliose, conicolous, tightly adnate, yellow-green, to 1.5 em in 
diameter, lobes shon , sublinear, 0.6-1 .0 mm wide, crow · imbricate, the 
margins bulbate-ciliate: cilia conspicuous, bulbae up to 0.4 mm 
long. unbranched. Upper Sllrjace plane, slightly and 
isidia; medulla white. Lower surface jet black, sparsely rhizinate, rhizines black, simple 
or sparingly branched. Apolhecia rare, adnate, to 1.0 mm in diameter, disc more or less 
Oat. pale brown to brown, exciple apparently ecoronate (but may be immature), 
amphi thecium retrorsely rhizinate: asci 8-s pored , spores simple, colou rless, 
broad-ell ipsoid, 5.5·7 x 3.5-4.5 ~m. 
Chemis1ry. Thallus K-; medulla K+ pale yellow, C+ faint o range, KC-. P+ 
yellow-orange: containin; usnic acid, echinocarpic acid (major), conechinocarpic acid 
(minor) and hinifructic actd (a-ace). 

This new species would appear to be closely related to Relicina samotnsis (Zahlbr.) 
Hale as they have comparable thalli, narrow lobes, a black lower surface and lack is idia. 
However the thalli of R. terricrocodila are compact, with contiguous, subli near lobes 
with acute axils (to ca. 30°), dense cilia. and dense rerrorse apothecial rhizines. whereas 
R. samoensis has separate, more markedly linear lobes with broade r lobe-axils (ca.> 
50°), moderate cilia and retrorse rhizines. The two species also differ chemically. Thus 
the major med ull ary su bst ilnces in both spec ies are echinocarpic acid and 

~~~~~~~~i:\986}~c ~~~~~~e~ts~bs~~~:':~~~u~1 ~~ k~~~~~i~~W{;;~~~:~~.)(~~iz! 
and Relicinafijiensis Elix & Johnston. although the structure of this compound remains 
unknown. This new species is morphologically similar toR. fijiensis bu t the Iauer 
species has larger, more robust thalli, coronate apothecia and lacks echinocarpic acid and 
conechinocarpic acid. This new species is known on ly in collections from the type 
locality. 

Relicinopsis stevensii Elix & Johnston, sp. nov. Figure 13 

Species cum thallo u1 in Relicinopsis rahengensis sed ab hac spec ie nonisidiato 
diffcn. 
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Type. Australia. Queensland. On isolated tree growing on a ridge of conglomerate in dry 
open counuy. Broken River, 230 km north·west of Charters Towers, G. N. Sreve11s 
3435, 1915; MEL-holotype. 

Thallus small fo liose . conicolous, adnatc to tightly adnatc, yellow-green, ca. 1.5 em 
in tli amcter; lobes subirregular, contiguous, 0.8-1.0 mm wide. ± imbricate. 
dichotomously to subirregularly divided, margins ecili:ue. Upper Sllr/ace convex. 
continuous, shiny, lacking soredia and isidia; medulla white. Lower surface pale tan. 
modcnucly rhizinate, rhizincs concolorous with the lower surface, simple. Aporhecia 
common. tl.dnate, to 1 mm in diameter. disc shallowly concave, dark brown: asci 
8-spored. spores simple, colourless , ellipsoid, 6-8 x 4-5 JJ.m. 

Chemistry. Thallus K·; medulla K·, C·, KC+ yellow, P·; con taining usnic acid, 
barbatic acid (major), 4-0 -demethylbarbatic acid (minor), obtusatic acid (trdce). 
norobtusatic acid (tl"3ce), 3-cx.-hydroxybarbatic acid (traCe), atranorin (trace). 

In some aspects this new species resembles Relicinopsis rahengensis (Vainio) Elix 
& Verdon. Both species are characteri sed by narrow, ecili:ue lobes with a pale lower 
surface , and the presence of the barb:nic acid complex in the medulla. However R. 
rahe11gensis is c learly d isli nguished by the production of cylindrical isidia, and can be 
considered the isidiate counterpart of R. stcvcnsii. R. scc..,ensii is known only from the 
type locali[)'. 

Xanlhoparmclia ca llifolioidcs Adler. Elix & Johnston, sp.nov. Figure 14 

Species cum thallo ut in Xanthoparmelia versicolor sed ab hac specie subrus pallido 
diffen . 
Type. Argentina. Salta Province. On soil and pebbles, 50 m above the road, Las Pailas. 
2280 m, M. T. Adler, ii.l986; BAFC-holotype; ANUC, US -isotypes. 

Thallus foliose, loosely auached to soil or debris, pale )"ellow-green, fom1ing 
irregular patches or rosettes to 10 em in diameter; lobes variable, subirrcgu lar to 
linear-elongate, often forming a dense, imbricate mat, with broad primary lobes with 
subroiUnd apices, 2-4 mm wide. with narrowe r (0.7 -1.2 mm wide)1 elongated, 
subdichotomously divided , re .. ·olute to weakly convolute secondary lobes o r lobules 
developing from the centre. Upper surface shiny at the apices, dull within , smooth. 
cmaculatc, lacki ng sored.ia and isid.ia; medulla white. Lower surface pale tan to light 
brown. apices darker, sparsely to moderately rhizinate, rhizines grouped subapicall y, 
darker brown, simple, tufted, or rarely dichotomously divided, slender, 1-2 mm long. 
Aporhecia not seen. Pycnidia conunon, minute, punctiform, immersed in the thallus. 
Chemistry. Cortex K-; medulla K+ ye ll ow-dark red , C-. KC-, P+ red-orange: 
con taining usnic acid. salazinic acid (major), consalazinic acid (minor), norstictic acid(± 
O"ace). protocetraric acid(± trace). 

This species is characterised by the tcnicolous substrate , the revolute secondary 
lobes and the production o f salazinic acid and consalazinic acid in the medulla . 
Morphologically this species resembles X. versicolor Hale as both species form 
extended thalli on soil, produce revolute to subterete lobulae and contain salazinic acid. 
However X. callifolioides is readily distinguished by the pale brown lower surface. this 
being jet black in X. versicolor. In many respects this new species also resembles X. 
taractica (Krempelh.) Hale but is distinguished by the revolute secondary lobes (these art 
more or less flat in X. taractica). Another related species, X. alternata Elix & Joh nston. 
differs in having narrower lobes and developing terete, coralloid, isidia-li kc lobules in 
the centre of the thallus. At present this new spec ies is known on ly fro m the type 
locality. 
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Specimen Examined 
ARGENTINA. Saha Province. On rock, spreading on to soil, type locality, M. T. 
Adler, ii. 1986 (ANUC). 

Xanthoparmelia nigraol~ Elix & Johnston , sp. nov. Figure 15 

Species cum thallo ut in XanrlwparmeUa o/eosa sed ab hac specie colore nigro 
subtus diffen. 
Type. Austnllia. South AustrJJ ia. On sandstone rocks in open Eucalyptus woodland, 
Flinders Ranges, lower slopes of Mt. Remarkable, Melrose. 32°35'S. 138°11 'E. SOOm. 
JA .Efix 17748 &L.H.£/ix, 26.x.l984; CBG-holo<ype. 

Thallus small fo liose to subcrustose, saxicolous, tighdy adnate, yellow-green but 
darken ing with age and becoming greyish-black, 3-6 em in diameter, lobes irregular 10 
sublinear-elongate, 0.8-1.5 mm wide, irregularly branched, barely imbricate but 
contiguous, becoming cracked and areol:ue in the older central portion of the thallus. 
areolae ca . 1.0 mm in diameter. Upper surface opaque, emaculate, shiny and black­
marginate near the apices, older lobes becoming cracked and areolate, lacking soredia 
and isidia; medulla white. Lower surface black, often brown at the lobe apices, 
moderately rhizinate , rhizines black, simple, slender. Apothecia common, adnate to 
subs tipitate, 1.0-2.5 mm in di ameter, the disc concave, dark brown, margin thin, 
continuous, amphithecium smooth; spores (8) , ellipsoid, 7-8 x 4-5 ~m. 
Chem istry. Conex K+ yellow; medulla K-, C-. KC-. P- ; containing usnic acid, 
constipatic acid (major), protoconstipatic acid (major), dehydroconstipatic acid (± 
minor), atranorin (minor). 

This distinctive new species is characterised by the black lower surface, the small 
foliose to subcrus tose growth hab it and the production of the fatty ac ids. 
dehydroconstipatic acid, constipatic acid and protoconstipatic acid, in the medulla. 
Morphologically and chemically X. nigraoleosa closely resembles X. oleosa (Eiix & 
Annstrong) Elix & Nash as both have similarly adna te thalli which become± areolate in 
the older portions, lack soredia and isidia and contain the same medullary fauy acids. 
However X.nigraoleoso is clearly distinguished by the black lower surface. X.oleoso 
has a tan to dark brown lower surface. This species has been previously confused with 
the South African species, X. subnigra Hale (Elix & Johnston 1987c), a 
morphologically similar species but with larger thalli, broader lobes and containing a 
different constellation of aliphatic acids [X. subnigra con tains constipatic acid (mi nor), 
protoconstipatic acid (minor), pertusaric acid (trace), unknown fatty acids R~l5% acetic 
acid/<oluene) 0.34 (major). 0.38 (major). 0.36 (minor). 0.32 (rrace). 0.18 (<race). 0.40 
(trace) - the Iauer acids also occur in X. subdecipiens (Vainio) Ha1e] . At the present time 
this new species is known only from rock outcrops in South Australia. 

Specimens Examined 
SOUTii AUSTRALIA. On sandstone rocks in open Eucalypms woodland, type locality, 
J. A. Eli:c 17758"& L. ll . Elix, 26.x.l984 (ANUC); on quanzite rocks in pasture. 
Kangaroo Island, just E of Wisangcr Park Homestead, 35°37'S, 1 37~8'E, 80 m, J. A. 
£fix 19628 & L. H. £fix (ANUC). 

Xanthoparmclia prodomokosi i Hale, Elix & Johnston, sp.nov. Figure 16 

Species cum thallo ut in Xamhoparmelia subdomokosii sed ab hac specie 
deminuta, arcte adnata et skyrino deficiente differt. 
Type. Australia. Northern Territory. On sa ndstone rocks wi th a sou therly aspect in 
Acacia-Callitris woodland, Macdonnell Range, I km east of Pine Gap, 23°49'S, 
133°45'£, 600 m, J. A. Eli:c 11309 & L.A. Craven. 17.ix.l983: CBG-holotype. 
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Figures 13· 16. New species of Parmel iaceae. 13. Relicinopsis srevensii (hol01ype in 
MEL); 14, XamJwparmelia calUfo lioides (ho!Otype in BAFC); 15, Xanthoparme/ia 
nigraoleosa (holotype in CBG); 16. Xanrhoparmelia prodomokosii (ho!Oiype in CBG). 
Scaleinmm. 
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Thallus foliose, saxicolous. adnate, pale yellow-green, 5-7 em in diameter: lobes 
sublincar-c longate to subirrcgular, comiguous or slightly imbricate, apices± rotund, 
1.0-2.5 nun wide. Upper smface Oat, shiny, emaculate, often tangentially or irregularly 
cracked, older lobes becoming rugulose and ± areolate, often wi th black margins, 
lack ing sorcdia and is idia; medull a wh ite. Lower surface pale brown to brown, 
moderately to sparsely rhizinatc, rhiU ncs simple, concolorous with the lower surface or 
dark brown, slender. Aporhecia common, 1-2(-8) mm in diameter. disc dark brown 10 
black, margin inrolled at first, the n thin, enti re. exciple smooth ; spores 
colourlcss,c llipsoid, 6-8 x 4-5 ~m. 
Chemistry. Cortex K-; medulla K-, C-, P-; containing usnic: add, hypoprotoc:etmric: acid 
(major), 4-0-demethylnomtic acid (± trace). scabrosin 4,4'-dibmyrate (±), scabrosin 
4-accuuc 4'- butyratc (±), sc:abrosin 4-ac:ctatc 4'-hcxanoale (±), scabrosin 4,4'-diacelatc 
(±trace). unknown scabrosins (± uaces). 

Previously th is new species has been confused with the South African lichen 
Xanthoparmelia subdomokosii (Hale) Hale (whic h apparen tl y does not oc:cur in 
Australia), since both have a pa le lower surface, Jac k sored ia and isidia and contain 
medullary hypoprotocetraric acid. However whereas X. subdomokosii has larger thalli 
(to 12 em), with broader (2-4 mm wide), adnate to loosely adnate, conti nuous lobes, X. 
prodomokosii has smaller 1ha ll i (to 7 em), with narrower ( 1-2.5 mm wide), t ightly 
adnate lobes which often become areolate with age. ln addition the lower medulla or X. 
subdcmokbsii norma lly comains significant quan tities of the orange pigmen t skyrin (K+ 
purple). but this compound is absent in X. prodamokosii . This new spec ies is qui te 
common in arid Central Australia and also oc:curs in South Africa. 

Specimens £xamim!ll 
WESTE RN AUSTRALIA On roc: k outcrop on soulh -facing slope, ca. I I km \V of 
Yeelirrie Station, D. ll. S. Riclumfson 69, 2.iii.1980 (PERTii 000745). 
NORTHERN TERRITORY. On sandstone rock, west face of Ayers Rock, 630 m, J. A. 
£lix I 1072 & /...A. Craven,). A. Elix. I 1073 & /.. . A. Craven, 10.ix. l 983 {ANUC); on 
sandstone rock, exposed arid ridge, James Range, 88 km S of Alice Springs along the 
SIUart Hi ghway, 24° l 9'S, 133°28'E, 470 tn. J. A. Elix I JJ32 & L. A. Craven. 
l l .ix.l983 (ANUC); on exposed sandstone rock with a southerly aspect, Macdonnell 
Range, Serpentine Gorge National Park, 23°45'S, 132°58'E, 670 m, J. A. Elix I 1256 & 
/... A . Craven, 15.ix.l983 {ANUC); on weathered gran ite in arid scrubland, Carmichaels 
Tourist Camp, Macdon nell Range, Alice Springs, 23°42'S, 133°52'E, 600 m, J. A. Eli:c 
1/285 &. L. A. Craven, 17. ix. l983 (ANUC); on sandstone ledges with a sou1herly 
aspect in open mulga woodland. Macdonnell Ran ge, 10 km N of Alice Springs. 1.5 km 
W of Stuart Hwy .• 23°37'S, 133°52', 680 m, J. A. Elix. 11366 &: L.A. Craven, 
18.ix.1983 (ANUC). 
REPUB LIC OF SOUTH AFR ICA. Cape Prov ince. On large granite domes and 
boulders in karoo, Nicuwoudtvi llc Nature Reserve outs ide Nicuwoud!villc off Hwy. 27, 
Gr;d 3 119 AC .• 800 m. M . £. Hale 72, 138. 29.d986 (US). 

New Records of Panncliaceae for Australia 

Xanthopannelia bronnthaleri (Stein. & Zahlbr.) HaJe 
This species was known previously from South Africa. 
Chemisrry . Cortex K-; medulla K-, C-. P-: conta ining usnic ac id, scabrosi n 
4,4'-diacetate, unknown scabrosins (±traces). 
Specimen Examined 
NORTHERN TERR ITORY. O n granite rocks in mulga scru b, Macdonnell Ra nge , lO 
km north of Alice Springs along Stuart Hwy .• 23°37'S. 133°53'E, 680 m, J. A. Eli;c 
11334 & /.. . A. Craven, 18.ix. l983 (ANUC). 
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Xanlltoparmelia subpigmeniQsa Hale 
This species has previously been reported from South Africa (Hale 1984). 
Chemistry. Conex K- ; upper medulla K+ yellow-dark red, C-. P+ red-orange; lower 
medulla K+ violet; containing usnic acid, salazinic acid (major), consalazinic ac id 
(minor). skyrin (minor). 

Specimen Examined 
NEW SOUTH WALES. On exposed rocks in subalpine grassland, Kosciusko National 
Park, New Chums Hill, above the old Kiandra cemetery, 1460 m. 35°52'$ , 148°30'E, 
J. A. Eli<l9123 & H. St'"imann , IO.vi.l985 (ANIJC). 
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ABSTRACT 

Corynespora biseptata M.B. Ellis is reclassified in the genus 
Corynesporopsis Kirk, as C. biseptata (M.B. Ell is) Morgan-Jones. h is 
desc ribed and illustrated. 

INTRODUCTION 

The segregate genus Corynesporopsis Kirk was established to 
accommodate Coryncspora qucrcico/a Borowska, which was not considered to 
be congeneric with Cor¥nespora cassiicola (Berk. & Curt.) Wei [= 
Corynespora mazei GUssowJ, the type species of Corynespora GUssow (Kirk, 
1981a). Corynesporopsis differs from Corynespora in having typically 
catenate, short- cylindrical to ellipsoid, euseptate conidia. Although the two 
genera have similar conidiophorcs and both show monotrctic conidiogencsis , 
conidia of Corynespora are mostly solitary, long-cylind ri cal or obclavatc, often 
rostrate and euseptate. 

A second species. Corynesporopsis uniseptata Kirk, was added to the 
genus later in the same year (Kirk, 1981b). This differs from C. quercico/a in 
having smaller conidiophores, one-septate conidia , with da rk pigmentation at the 
septum, and occurring on leaves rather than wood. Conidiophores of C. 
quercicola were noted to rarely proliferate pcrcurrcntly, a common occurrence 
in species of Corynespora (Ellis , 1957; 1960; 1971). No such proliferation was 
noted in C. uniseptata. Kirk (1981a ) experienced difficulty in dete rmining 
precisely how pcrcurrcnt proli feration occurred. He stated that it was not clear 
whether proli fe ration occurs from a conidiogenous cell that remains active 
following secession of conidia, whether it results from conidiophore 
regene ration following a dormant period or damage, or from a conidiogenous 
cell that fai ls to produce a conidium. 

Corynesporopsis indica Kirk. a third species described two yea rs later 
(Kirk, 1983) was compared with the two known species of Hemicorynesporo 
M.B. Ellis, H. deightonii M.B. Ell is, the type, and H. mitrata (Penz. & Sacc.) 
M.B. Ellis. Hemicorynespora has morphologically similar conidiophores to 
Corynespora and Corynesporopsis but its conidia are produced solitarily on 
successive percurrent prol ife rations, arc mitre-shaped or limoniform, and have 

~Agricultural Experiment Station journal Series No. 18-881513P 
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a distinct ly truncate base. Kirk- (1983) noted the base of the conidia in C. indica. 
whether produced terminally on the conidiophore or from a subtending conidium 
in an ac ropetal chain, to be similarly truncate. Conidia in an intermediate 
position. or at the base of a chain of three. are truncate at both ends. T aking 
into account this simi la rity, Kirk suggested that conidiogenes is in C. indica and 
Hcmicoryncsporo may be identical. By scanning electron microscopy it was 
shown that, although abrupt truncation suggests a flat conidial base, the base is, 
in fact, concave with a central pore defining the precise conidiogenous locus. 
The concave surface of the conidial base in effect closely abuts onto the convex 
apex of the conidiogenous cell. Conidia of C. indica are distinctive in having a 
median septum obscured by a dark brown band, remini scent of septa seen in 
species of Bispora Corda. Other than the septa , the conidial shape and the fact 
that the conidia catenate, there is little diffe rence between Corynesporopsis and 
Hemicorynespora. 

Holubov8:- j echova and Mercado (1986) redescribcd and illustrated C. 
qucrcicola from a collection made in Cuba and named a further species, C. 
rioncnsis Hol.-J ech., br inging the total number to fou r. T he Cuban collection of 
C. quercicola differed from those made in Europe by having s light ly longer 
conidiophores and conidia. Although no mention of percurrent proliferation was 
made in the description, such proliferation was shown in one of the fou r 
conidiophores illustrated. Corynesporopsis rionensis has conidia that a re 
simi larly shaped to those of C. indica, being somewhat doliiform and distinctly 
truncate at the base, or at both ends where intermediate in position in a chain. 
Each conidium bears th ree to five thick , dark septa. The conidiogenous cell s of 
C. qucrcicola we re desc ribed as being pe rcurrent although only one out of three 
conidiophores illustrated shows any proliferation. Those of C. rionensis were 
al so noted to be percurrent and illus trat ed as such. 

During the course of determining an appropriate classi fication for 
Monotrctomyccs uniseptatum Morgan-Jones, Sinclair & Eickcr , a number of 
morphologically s imilar genera and species were considered (Morgan-Jones ct 
al ., 1987). These included Bispora. Corynespora. Coryncsporopsis . 
Diplococcium Grove and Spadicoides Hughes . It was noted that Bispora 
betulina (Corda) Hughes. B. novae·zelandiae Matsushima and Corynespora 
biseptata each bea rs some resemblance to Monotretomyces. A suggestion was 
made that C. biseptata might be bette r classified in Corynesporopsis. Since that 
time, I have had opportunity to examine the type mater ia l of C. biseptata and 
have determined the suggestion to be a valid one. A transfer is there fore made 
here in . 

T AXONOMIC PART 

Corynesporopsis biseptata ( M.B. Ellis) comb. nov. (Figure 1 ). 

= Corynespora biseptata M.S . Ellis , Mycol . Pap. 76: 27 , 1960. 

Colonies dense , hairy, black, e ffuse. Myce lium mostly immersed in the 
substratum, composed of pale to mid-brown, smooth, branched , septate, l.S-3.5 
urn wide hyphae . Swollen, brown, hypha! cell s up to 10 urn in di amete r 
frequently present at the base of conidiophores. Stromata partly supe rficial, 
partly immersed in the substratum, brown, irregula r in shape. sometimes 
rud imentary or extending late rally as a loosely-organized, linearly arranged 
group of cells or compact and pseudoparenchymatous in texture. Conidiophorcs 
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FIGURE 1. Corynesporopsis biseptata. Conidiophorcs and conidia . 
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borne from cell s of the stromata or f rom hyphae, solita ry or, when borne from 
stromata, loosely caespitose, mononematous, macronematous,e rect , more or less 
st raight or slightly cu rved, septate, brown, often slightly paler toward the apex. 
smooth, usually with several apical, percur rent , cylindrical or often obclavatc 
prolife rations, up to 160 urn long, 4.5-7 urn wide. Conidiogenous cells 
monot retic , integrated , determinate. Conidia ae rogenous dry, catenate, a rising 
through a single pore at the apex of each conidophore, percurrent proliferations 
thereof, or successive conidia, cylindrical. more or less straight, obtuse at each 
end , smooth, pale to mid- brown, mostly 2- septate, with the central cell usua ll y 
slightly longer than end cells, 18- 33 X 7-9 um. 

On dead, decorticated wood; United Kingdom. 

Collection examined: on dead wood, Dunford House, Midhurst, Sussex. 
England, M.B. and E.M. Ellis, May 22, 1979, IMI 76701, holotypc. 

DISCUSSION 

Corynesporopsis biseptata fits per fect ly in the genus as defined by Kirk 
(198Ia). lt quite closely resembles the type species, C. quercicola, and C. 
uniseptota, dif fering only in the detailed morphology and size of its conid ia and 
in the frequent pcrcurrent prolifera tion of its conidiophorcs. The two other 
species, C. indica and C. rioncnsis, differ appreciably in the shape of their 
conidia and in possessing dark pigmented bands obscuring their conidi al septa. C 
uniseptata, which has conidia more like those of C. biseptata and C. qucrcicolo 
has a lso, interestingly, darker pigmentation at the septa. 

The phenomenon of having dark bands at conidial septa is a feature shared 
in common with a number of other dematiaceous hyphomycete genera. Among 
these, Bispora bears some morphological resemblance, except for the fact that 
it has semi-macronematous conidiophores. Didymobotryum Sacc .. a monotretic, 
catenate genus, has broadly simila r conidia but very different, branched, 
synnematous conidiophores. When grown in vitro. B. betulina, however, produces 
chains of conidia lacking da rk bands (Morgan-Jones eta/., 1987), indicating that 
this may not be a totally stable characteristic. As discussed previously 
(Morgan-Jones et al. , 1987), a species such as B. betulina , although usually 
desc ribed as being monoblast ic in its conid iogenesis (Hughes, 1953; Ellis, 1971 ), 
is very similar in many respects, and in conidial morphology in particular. to 
such genera as Corynesporopsis and Monotretomyces . The same is true of B. 
novae·zelandiae. The type species of Bispora . B. antcnnata (Pers.) Mason, 
although much smaller, has a somewhat similar appearance to Taeniolella exilis 
(Karst.) Hughes, the type species of TaenioleJJa Hughes , and is more clearly 
monoblastic . The discontinuities that are employed to sepa rate genera, especially 
with regard to cell wall relationships may, in some instances, be more imagined 
than real. The use of the terms monoblastic and monotretic is often quite 
problematic and the use of conidial truncation as a hallma rk for the former is 
far from being reliable. Genera such as Coryncsporella Munjal and Gill and 
Podosporium Schw ., for example. whose conidiogenesis is cons idered to be 
tretic (Ellis, 1971 ), bear conidia with a truncate base. Kirk (1983), in hi s 
scanning electron mic roscope study of the conidial base of C. indica. noted the 
presence of a central pore bounded by a somewhat i rregular, ring-like border 
beyond which a wider, re lati vely smooth wall area occurs. It would appear that 
during the process of conidia l enlargement and maturation, when the conidial 
wall is st ill relatively thin, the peripheral smooth area partly invaginates into the 
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body of the conidium over the convex apex of the conidiophore, becoming concave 
as a result . T he increasing weight of the developi ng conidium may be at least 
partly responsible fo r this . T he fi nal effect is that when the conidial base is 
viewed f rom the side it appea rs flat. h may well be that as a conidium matures , 
its exposed wall becomes inc reasingly thicker, pa rti cularly at the juncture wi th 
the concave por tion, whereas the latte r remains comparat ively thin. Deposition 
o f wall mate rial a t thi s junctu re creates a ring- like th ickening that appears as a 
dark, truncate hilum at the conidial base when viewed laterally. Such a hilum is 
a feature commonly occurring in conidia of Cory nespora and Corynesporella. 

Ellis (1960 ) described the conidiophore of C. bisep tata as proli fe rating 
through its apical po re a fter the fi rst conidium or chain of conidia has fallen. It 
is. however , as Ki r k (1 981a ) pointed ou t in connection with C. qucrcicola, often 
di f ficult to determine the sequence of events vis-a-vis proli ferat ion. With 
isolation and growth of such fungi in vitro the process could be followed mo re 
precise ly. In the case of C. biscptata it appears, at least in some ins tances, that 
the f irs t conidium initial produced at the apex of a conidiogcnous cell fa il s to 
matu re into a septate conidium but such an entity gives rise to a conidium 
distally. In shape and morphology, except for septation, the initial has the 
characte r istics of a conidium, but could easily be incorrectly interpreted as 
having been produced following secession of a preceding conidium and re fer red 
to as a proli feration. It seems possible that t rue conidiophore proli ferations, in 
add ition to aborted conidial elements , might be present, but it is impossible to be 
ce rtain by examina tion of a dri ed herba rium specimen. 
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Abstrac t 
At least four types of spore ontogeny and 

numerous •orphologi cal variations, such as cell 
arrangement, surface ornamentation, and 
pigmentation exist in teliospores (probasidia) 
of Uredinales (rust fungi). The diverse 
morphology found in probasidia of rust fungi is 
unique in Basidio•ycetes . Taxonomic and 
phylogenetic significance of spore ontogeny and 
morphological charac teristics of teliospores are 
discussed within Uredinales and in cor~parison with 
other groups of fungi in the Heterobasidiomycetes . 

This paper describes four types of teliospore ontogeny 
exist in the rust fungi (Uredinales) and discusses their 
significance in taxono• y and phylogeny . 

Rust fungi are a unique group of Heterobasld i omycetes 
with about 5000-6000 recognized species and about 105 
'good' genera (Cumins and Hiratsuka 1984). They are 
parasites of many gymnosperm and angiosperm families . Rust 
fungi are unique among Basidiomycetes because ( 1) they 
possess spermogonia, (2) up to six morphological and 
functional spore states exist in one species, and (3) they 
are obligate parasites of the higher plants. Many species 
need only one kind of plant to co11plete their life cycles 
(autoecious), but others require two unrelated groups of 
host plants to do so (heteroec ious). 

A part of this study was presented in a symposium entitled 
"Struc ture and syste•atics of Heterobasidio11ycetes" at the 
14th International Botanical Congress, Berlin 1 W . Germany 1 

1987. Figs. 1,3,5-7,9,and 11-16 are adopted from Cummins 
( 1959) with the permission of Dr. G. B. Cummins. 
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The na.e teliospore has been used traditionally for 
one spore state of rust and smut rust fungL But in a 
more universal terminology for Basidiomycetes proposed by 
Donk ( 1954) and Talbot ( 1973) and used in most of the 
recent taxonomic work i n Basidiomycetes, these structures 
are called PROBASIDIA, since karyogamy occurs in them . 
Structures commonly called basidia in rusts are 
HETABASIDIA, according to the Donk-Talbot system of 
terminology, because meiosis occurs in them . 

In many other groups of Basidiomycetes, probasidia 
are replaced by metabasidia i nternally and no distinct 
structures called probasidia exist. Therefore, c lear 
distinction between pro- and meta- basidia is a somewhat 
unique characteristic of rust fungi. Some of the rust 
genera such as Coleosporium, Chrysopsora, Chrysella, 
Ochropsora, and Goplana also lack distinct separation of 
pro- and •eta- basidia. It is noteworthy that all known 
genera of rust fungi with this type of basidia are 
colorless and germinate without dormancy. Genera of rusts 
having this type of telial germination may provide some 
clues to phylogenetic links with other groups of 
Basidiomycetes. Uredinologists often call this internal 
basidia formati on, but the term is not appropriate, as 
pointed out by Oberwinkler ( 1982). On the other hand , some 
genera of Heterobasidiomycetes, such as Uredinella, 
Septobasidium, Eocronartium, Cystobasidium, and Jola, 
are considered to be closely related to rust funSI\Julich 
1982; Bandon! 1984) and some authors even suggest that they 
be i ncluded in the rust fungi (Hennen & Buritica 1980, 
Leppik 1972). They have distinctly separate probasidia or 
cysts, which are equivalent to teliospores of rusts, bu t 
they are morphologically simple and without much variation. 
On the other hand, tremendous morphological var i ation 
exists among teliospores (probasidia) of the rust fungi 
(Fig. 1), such as variations in spore arrangement, number 
of cells in a spore, and spore surface ornamentation. 

The presence of gelatinous basidiocarps is a common 
and i11portant feature of most of the groups of 
Heterobasidiomycetes, but they are absent in rust fungi . 
So•e of the telia of rusts have a gelatinous or waxy 
appearance; for example, many species of Cymnosporanglum 
have gelatinous telia, but they dre composed of spores and 
hygroscopic pedicels of spores, and are not equivalent to 
gelatinous basid!ocarps of other Heterobasidiomycetes. This 
wide morphological variability of teliospores or probasidia 
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Fig. 1. Morphological variations of teliospores of 
rust fungi. 

is one of the unique morphological features of rust fungi. 
The only other group of fungi that may have some degree of 
morphological variations in probasidia is the Ustilaginales 
or s•ut fungi, but the morphological and ontogenica l 
variability in smuts is far less than in the rust fungi. 

Since teliospores are considered to be the 
teleomorph or perfect state of the rust f ungi under the 
International Code of Botanical Nomenclature, morphology of 
teliospores is important in the taxonomy of rust fungi, 
especially in defining families and genera. It has been 
traditional to divide teliospores into two major families: 
Helampsoraceae, including genera with sessile teliospores, 
or tellospores without stalks or pedicels, and 
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Pucciniaceae, for those genera with teliospores having 
stalks or pedicels. However, it has become obvious that 
this simple division of Uredinales creates an unnatural 
classification, especially since more genera and species 
occurring in tropical regions have been described. With 
added information on morphological types of spermogonia 
(Hiratsuka & Cummins 1963, Hiratsuka & Hiratsuka 1980) 
and other cri teria, several additional fam i lies have been 
proposed by Savile (1976, 1980), Leppik (1972), and 
Azbukina (1974). Cummins & Hiratsuka (1983, 1984) 
proposed the division of the rust fungi into 14 families, 
as shown below. 

1. Pucciniastraceae (Arthur) Gaeumann 
2. Coleosporiaceae Dietel 
3. Cronartiaceae Dietel 
4. Helampsoraceae Schroeter 
5. Phakopsoraceae (Arthur) Cummins and Y. Hiratsuka 
6. Hikronegeriaceae Cummins and Y. Hiratsuka 
7. Chaconiaceae Cum11ins and Y. Hiratsuka 
8. Uropyxidaceae (Arthur) Cummins andY. Hirats uka 
9. Pileolariaceae (A r thur) Cummins a nd Y. Hiratsuka 

10 . Raveneliaceae (Arthur) Leppik 
11. Phragmidiaceae Corda 
12. Sphaerophragmiaceae Cummins and Y. Hiratsuka 
13. Pucciniaceae Chevalier 
1!4. Pucciniosiraceae (Dietel) Cummins and Y. Hiratsuka 

Hughes ( 1970) surveyed the spore ontogeny of various 
spore states of rust f ungi Including teliospores and 
suggested the occurrence of three different types of 
teliospore ontogeny. I agree with his basic categorization 
and want to expand what he suggested . I categorize them 
into four types. 

Type !: 
Teliospores are produced mostly within host tissue 

and result from simple proliferation of terminal ce lls of 
the hyphae (Fig. 2). Spores are produced randomly in 
intercellular spaces of mesophyll of host leaf tissue , as 
in the genera Ured i nopsis and Helampsoridium, or are 
produced within epidermal cells ,as in Milesina, Hyalopsora, 
and Helampsorella . Teliospores of Uredinopsis are 
least organized, having spore balls of one to several cells 
s cattered in the mesophyll tissue of fern hosts. This type 
of teliospore ontogeny has been documented by S. H. Pady in 
1933 . All genera belonging to the family Pucciniastraceae 
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Fig. 2 . Type I teliospore ontogeny 
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(Fig. 3) have this type of teliospores, and conifers are 
their aecial hosts. Telial hosts of Uredinopsis, Hilesina, 
and Hyalopsora are ferns. All genera of this family have 
spermogonia of Group I. All teliospores have simple 
morphology, that is, smooth lightly pigmented or hyaline 
spore walls. 

Type II: 
Sori are more organized than those of Type I. Spores 

are laterally adherent and produce crusts of spores that 
often appear as cushions of i ndeterminate growth or tall 
column-like structures {Fig. 5) . They are one spore deep 
(Helampsora}, a few spores deep {Coleos rium, Phakopsora), 
or many spores deep (Chrysomyxa, Cronartium and are 
produced on a sporogenous basal cell layer. Rust genera 
belonging to families Coleosporiaceae (Fig.6), 
Cronartiaceae, Helampsoraceae (Fig. 7) 1 Phakopsoraceae 
(Fig. 8), and Raveneliaceae can be assigned to this type . 
Sorae genera in Phakopsoraceae 1 s uch as Nothoravenelia and 
Uredopeltis, and genera in Raveneliaceae such as Ravenelia 
and Kernkampella (Fig . 9) may well be placed in the 
pedicellate spore type, which I will discuss later as 
Type IV. However, I think they belong to Type I I. 
Teliospore heads of t hese rusts can be consider ed as spore 
clusters produced on sporogenous basal cells and raised up 
with single or multicellular stalks. Ther efore, stalked 
spore balls of this type always have spor ogenous basal 
cells below the spore clusters and they are ontogenically 
different from Type IV teliospores. 

Fig. 4. Type II teliospore ontogeny . 
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Fig. 6. Representative genera of Phakopsoraceae. 
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Fig. 7. Representative genera of Raveneliaceae . 

Type III: 
Teliospores are laterally separated and produced in a 

chain as meristem arthrospcres (Fig. 8). Most of the 
genera of the family Pucciniosiraceae can be included here. 
In t his type, a basal sporogenous cell divides to produce a 
spore initial and by successive elongation and division of 
the basal cell a basipetal succession of teliospore 
initials is formed and pushes up the column of spores. 
This r esults in the oldest spcre at the tip and the 
youngest at the bottom. In the case of spcres with 
intercalary cells, each spore initial divides to form two 
unequal cells, a small proximal intercalary cell and a 
large distal spcre _ Sasically t hey have the same spcre 
ontogeny of catenulate aeciospores. Genera of the family 
Puccinosiraceae have this type of teliospcres (Fig. 9). 
It is speculated that most of the genera belonging to this 
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family are derived from aecial states of certain rusts by 
shortening of the life cycles. For this reason, this 
family is phylogenetically rather heterogeneous. 

0 0 
Fig. 8. Type III teliospore ontogeny. 

Fig . 9. Representative genera of Pucciniosiraceae. 
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Type IV: 
Teliospores are produced mostly on pedicels as 

sympodioconidia (Fig. 12). In this case teliospores are 
produced on sporogenous cel ls. Sporogenous basal cells 
produce spore initials and the spore initials divide in 
two; the proximal cell becomes a pedicel a nd the other 
becomes the spore . Spore parts may divide one or more 
times to produce teliospores that are two-celled to 
multi-celled. Spore initials a r e produced by successive 
budd ing of sporogenous cells one beside the other. The main 
difference between this and the previous type is that the 
young new spore lni tial is produced below the previous one 
l n Type III but occurs separately in Type IV . Teliospores 
of the largest family of rusts, Pucciniaceae (Fig. 13), as 
well as Phragmidiaceae (Fig. 1~), Uropyxidaceae (Fig . 15 ), 
Shaerophragmiaceae (Fig. 16), Pileolariaceae (Fig. 17), 
Hicronegeriaceae , and Chaconiaceae belong to Type IV. 
Morphological types of spermogonia of this group of rusts 
are Group V (Pucciniaceae), Group VI (Uropyxidaceae, 
Sphaerophragmiaceae, Pileolariaceae, Chaconiaceae}, 
Group IV ( Phragmidiaceae), and Group Ill 
{Hicronegeriaceae}. Spermogonia of these groups have 
well-de veloped bounding structures ( periphyses and 
peridia) and a re considered to be phylogenetically 
advanced. Great variations in spore cell a rrangement and 
surface ornamentation exist in the teliospores of Type IV. 
Teliospore walls are predominantly heavily pigmented. Some 
of the stomatosporous genera such as Hemileia , Desmella, 
and Edythea (Fig. 18) have enlarged sporogenous cells which 
produce spores in great numbers as blastospores. This may 
be considered as one of the variations of this type. 
However, examination of these genera may reveal 
significantly different ontogeny. 

D 
Fig. 10. Type IV teliospore ontogeny. 
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Fig. 11. Representative genera of Pucclnlaceae. 
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Fig. 12. Representative genera of Phragmidiaceae . 

Fig. 13. Representative genera of Uropyxiaceae. 
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Fig. PL Representative genera of Sphaerophragmiaceae. 

Fig. 15. Representative genera of Pileolariaceae. 
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Fig. 16. Genera with stomatosporus telia. 

Teliospore ontogeny definitely reflects phylogenetic 
relationships among rust fungi. Also, well developed 
teliospores (probasidia) with wide morphological and 
ontogenical variations demonstrate the unique taxonomic 
position of Uredinales among Basidiomycetes. The ontogeni c 
types of teliospores discussed here seem to relate to the 
degree of spore wall pigmentation, variations and 
complexities of spore wall ornamentation, and variations in 
teliospore organization. Teliospores range from those of 
Type I, which are simple, with smooth, colorless or lightly 
pigmented walls, and embedded within host tissue, to those 
of Type I V, which a r e usually highly pigmented and typically 
pedi cellate, and have highly variable organization. Types 
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I I and I I I are somewhere between Types I and IV. 
Furthermore, these teliospore groupings seem to correspond 
to •orphological types of spermogonia a nd support the 
division of rust fungi into 1ij families. 
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ABSTRACT 

Five new species of Parmcli'o (Parmcliolccae, l ichenizcd Ascomycetes) are described 
from sou thern Africa . TI1cy arc : Parmelia adligum Brusse, P. arquara Hrusse. P. gany me­
dea Orusse. /~ sigillata Orusse and P. verecunda Brussc. One new name is proposed, Par· 
melia capicolo Brusse. Thirteen new combina tio ns arc made: Parmelia ceresemis (1131c) 
Brusse . /~ diacido (Hale) Brusse. P. el!dochrvmalica {Hale) Bru sse. /~ gyrophorica (I laic) 
Brusse. /~ tesothoensis ( llale) Brussc, P. ochropulcllra (Hale) Brussc. /~ rogenH (Eiix & 
Jen Johnston) Orusse. P. stenosporonica (Hale) Brussc. P. rhumnolico (Hale) Drusse. P. 
transl'oolemis (Hale) Brussc. P. xomllomelafloides (Elix & Nash) Drusse. Porpidia co"a­
Jensis (Raes.) Drusse and n telotremo berkeleyanum (Mont.) Brusse. Sixty eight new lichen 
records arc reported fo r Sou th A(rica . N01es on eighteen Pannelia species are given . 

NEW SPECIES 

PAR.ft iHLIA ADLJGANS 1Jn1ssC, sp. 11ov. 
Thall us crustosus et c rfiguratus, sa:'( icola, ad 5 em diamet ro, 80 - 160 pm crassus. 

Lobi elo ng3 t i, 1- 6 mm longi , 0 ,2- 1 .0 mm Jat i. ntollus supcm e n avo·viridis. opacus vel 
ad apices loborum grosse prui nosus. cmacu latus. isidiis so rediisquc dcstitu tus. Cortex 
supedur 10- 15 #J ill cra ssus. Stratum gcmidiale 30 - 50 IJ1ll c rassum , algis Trebouxiis . 
4,5 - 15 1-1111 diamctris. Medulla albida. 10 - 70 prn crassa . Con ex ittferior 10- 15 p m 
crassus. ntallus infeme pallide brunneus vel ad apK:es loborum atc r. Rltizinae no n bene 
e\·olut ae. Apothecia imme rsa vel scssilia. ad 0.8 mm diametris . llypothecium hyalinum, 
25 - 35 p m cmssum. J-. Subllymenium hyalinum . 20 - 80 pm crassum. J-+ cacru lcum. 
llymet~ium hyalinum, 4 5- 55 ~n alt um , J + caeruleum. Asci clavati. cum tholis J + cac ru· 
leis (f'igu ra I) . Ascosporae octonac. hya.linae. simplices. c llipsoidcac. 8- 10 x 4.5 - 6 pm. 
Pycnidia globosa. circa 100 /Jill profunda et 75 - 100 J.l.ffi lata . Pycn;d;osporae bac illarcs. 
hyalinae . 5.5 - 8.5 x 0.8 #fll . n1a/lus atranorinum. acidum usnicum, acid urn stict icum ct 
acidum consticticum contincns. 
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TYPUS: SOUTH AFR ICA, Transvaal, 2430 
(llilgrim's R~st): Cl~arwat~ r Falls on theTreur River 
a few kilometers upst ream from Bourke's Luck Pot · 
holes, on rocky NE slope of sandstone and quartz ite, 
in fu ll sun. alt . 1240 m (- DB). F. IJ"'sse 4452, 
14.i. l986 (P RE. holo·; OM , COLO, LD.iso·). Figure 

4 . 

Thallus crustose and efflgura te. saxicolous, to 5 
em across, 80- 160 ~m thick. Lobes elongate, J- 6 
mm long, 0.2- 1,0 mm wide. Upper surface yellow­
green. matt to coarse·pruinose at the lobe tips, ema­
culate. without isidia o r soredia . Upper cortex 10 IS 
J.lnl thick . Algol layer 30 50 J.lnl thick. algae Tre­
bouxia. 4.5- 15 J,~m diam. Medulla whitish. 10- 70 
J.lln thick. L.ower cortex 10- 15 J.lm thick . Lo'"'cr 
surface pale brown. becoming black at the lobe tips. 
Rllizines not well developed . Apothecia inmterscd 
to sessile. to 0,8 mm across. 1/ypothecium hyaline. 
25- 35 J.lm thick. J- . Subllymeuium hyaline. 10- 80 
J.lnl thick . J+ blue. J/ymeniwn h>•aline. 45- 55 J.llll 

high , J+ blue. Asci clavate . eight-spored. tholus J+ 
blue (f~gure 1). Ascospores hyaline, monolocular. 
ellipsoid , 8- 10 x 4.5 - 6 ~m . Pycnidia globose, 
about 100 1-1m deep. 75 100 J.lnl wid e. Pycnidio· 

FIGURE 1. - Pomz~Uo ad/igons 
lJrussc. ascus and IIIUaphrsis. 
F. Bruss~ 4-152. hototrpe. lbi • 
t O ~m. 

spores hya line rods. S.S - 8.5 x 0.8 J.llll . Otemistry: Atranorin , usnic. stictic and constic­
tic acids present. 

This new species is related to the salacinic acid containing Parmelia leptoplaca 
(Zahlbr.) Brusse. bu t contains stictic acid and is distributed in more humid areas than 
the typical karoo id localities of P. leptop/aca. 

Parmclia ad/igans m;~y also be relat ed toP. adhaerem N>•l. with a similar chemistry. 
but P. atlltaerens is more robust and the centre o f the thallus is not t ruely areolate as in 
P. adligans. P. adligans also consistcmly contains at ranorin in addition to usnic acid. the 
overlap areas of which gi\'e :t peculiar purple co lour on TLC plates after acid and he:tt 
treatment. This purple colour is similar to that given by some terpenes, but the purple 
colour is only produced in th e overlap zones of atra norin and usnic acid, which seems to 
indicate that a terpene is not present. Parmelia adligans also lacks hypostictic acid and 
unknown PQ-4. presen t inP.adhacrt.•ns. and contains an add itional unidentified substance , 
not present in P. adhaercns. Krog & Swinscuw (1987) have confim1ed the presence of 
hypostictic acid and unknown PQ-4 in P. adltaerens. Both P. adhoerens Nyl. and /~ adli­
gans Brusse sometin1es contain another unidentified substance re lated to stictic acid. 
which is present in la rge amounts in the holotype specimen of Parmelia steineri Gyeln . 
(P.A. v.d. Bijl I 141. W) which is a synony m uf P. mollittsc.:ula Ach. This substance rna>' 
be methylstictic acid (Shimada ct at. 1980). 

The apo thecia of P. adhacreiiS arc adna te. whereas those of P. adligans are usually 
immersed in the ce ntral areoles. 

Parme/ia adligam is a common species in southern Africa on the eastern side. and 
also extends along the mountains imo the south-western Cape. 
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Addit ional spec imens examined. SOUTH AFR ICA. TRANSVAAL- 2527 (Rusten· 
burg): Div. Krugersdorp, Magaliesberg, Ret icfskloof. S. of Rustenburg, on quart z rocks 
near wa terfall . exposed t I 500 m all . (-CD). R.A. Maas Geesteranus. 7. 11.1949 (Aim· 
born. Lichcncs Africa ni 6497; LD. PRE). 2528 (Pretoria): Pretoria Botanical Garden , 
Silven on Ridge, on qua rt zite on ridge top. common on all aspects, alt. I 350m (- CD). 
F. Bnme 2001. 20 .viii. l980 ( llM. CO LO. LD. PRE): Pretoria . Constantia Park water 
tower. on rocks on NE slope, alt . I 560 m (- CD). F. Bnusc 4956, 26. ii .l986 (BM, 
CO LO, PRE): Pretoria. Donkc rpoort. on sa ndstone (- DC). E.M. Doidge CH458J, 
iii.l943. 2529 (Witbank): Middclburg. koppie just W of the town ( I km NW of town 
centre, on road to township : 25°46'5: 29g26,S 'E). on E sidesof Waterberg sandstone 
exposu res on gen tle NE slope. :1.h . I SOO m (- CD). F. Bnme 1304. 27.iii. l 98 1 (COLO, 
PR E). 2530 (Lydcnburg): Summit of Long Tom Pass between Sabic and Lyden burg, on 
gentle NW slope with small sandstone boulders. on sandstone . alt . 2 ISO m (- SA). F. 
Bnme 44 79. 16.i.l 986 (BM . COLO. LD, PRE): Mac Mac Fall s on Sabie River. SW of 
Sabie, on W top of gorge just downstream from falls. on top of low sandstone outcrop. 
in full sun. ah . I 300m (- 88). F. Bnm~ 4492. 16.i. l 986 (LD. PRE). 

CAPE PROV INCE- 3320 (Montagu): 7 km S of Winery at Barrydale. Tradouw 
Pass, Langeberg range. on TMS on steep S slope. alt. 3SO m (- DC ). F. Onus~ 366 7, 
I I.v.l981 (COLO. PRE). 332 1 (Ladismith) : 8.6 km NW of Amalienstein , near Ladi· 
smith , Seven Weeks Poort , on bouldered W slope, on TMS boulders, all. 6i0 m (- AD). 
F. Bmssc 4934. IO.ii.l986 (COLO, LO. I'R£) . 

PARMELIA ARQUATA Brusse.sp. 11011. 

Thall us crustosus et eff~guratus. saxicola . ad 4 em diam etro. Lobi elongati. l - 4,S nun 
longi. 0.2 - 1.0 mm lat i. 100- 270 J.tm crassi. 111allus supemc viridis. opacus vel ad apices 
lobo rum gros.sc: pruinosus, emaculltus, isidiis sorediisque destitu tus. Correx. superior 
10- 1 S Jlfll crassus. Stratum ganidialc 20 - 80 IJin crassu m, algis Trebouxiis . 4- 20 J.tm 
diametris. Medulla alba. 30- 160 IJ.IIl cro~ssa. Cortex infcn'or 10- IS pm crassus. Thallus 
infem e ad apices loborum at cr. Rhizinae non bene evolutae . Apothccia immersa . ad 0 ,8 
mm diametris. /lypothecium hyalinum, I 0- 40 llJll crassum. Subhymenium hyalin urn, 
10- 70 llm profundurn, J+ cacruleum . Hymeniw n hyalinum. 35- 4S pm altum, J+ 
caeruleum . A5ci clava ti , cum tholis J +cacruleis(fagura 2).A5cosporae octo nae, hyalinae, 
simplices, ellipsoideae. 8 - \0 ,S X 4-6.5 J.lfll . Pycnidia globosa. circa 9S J.Jm profunda 
et circa SS 11111 lata . Pycuidiosporae hyalinac. bac illa res. S- 8,S X 0.81J.m, 111allus atra· 
no rinum, ac idum usnicum et acidum psoromicum continens. 

TYPUS: SOU1li AFR ICA. Transvaal. 2628 (Johannesburg): Johannesburg, Links· 
fi eld Ridge, on W face of sandstone roc k. on steep N slope, rare, alt . I 780 m ( - AA). F. 
Bmsst 1126. IS.v.l 976 (PRE. holo·; ANUC, BM, COLO, LD, MEL, US, iso·). Figure 5. 

Thallus crustosc and erfigurate. saxicolous. to 4 em across. Lobes elongate. 1- 4.S 
nun long, 0.2- 1,0 mm wide, 100- 270 1Jffi th ick. Upper surface green. matt to coarse 
pruinusc at lobe tips. emaculate. isidia and soredia absent. Upper cortex 10- IS J.lfn 
thick. Algal lay er 20- 80 IJ.I1l thick : algae Trebcuxia, 4 - 20 IJ.m diam. Medulla whit e, 
30- 160 IJ.III thick. Lower corte:< 10 IS J.lfn thick . Lower surface black at lobe t ips. 
Rhizines nut well developed. Apothecia immersed . to 0 .8 mm ac ross. JJypotllecium 
hyaline, 10- 40 IJ.ffi thick . Subllymenium hyaline. 10- 70 J.lffi deep, J+ blue. /Jy meuium 
hyaline. 3S- 45 llJil high. J +b lue. Asci clavate. eight-spored. tholus J+ blue (figure 2). 
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Ascospores hyaline, monolocular, elli psoid , 8 - 10.5 X 
4- 6,5 ~o~m . Pycnidia globose, about 95 IJ.Ill deep and 
about 85 ~m wide. Pycnidiospores hyaline. rods. 5-
8,5 X 0,8 JUn. Chcmislry: Atranorin. usnic acid and 
psoromic acid present. 

Etym ology: orquato (L) "' sufferer of jaundice. 
in allusion to the colou r o f the medulla in para-phe­
nylenediamine solution, due to the presence of pso· 
romic acid . 

Pormelio arquora is similar to /~ adligans in thallus 
morphology, but is clearly dist inct , because of the 
presence of psoromic acid. rather than st ictic acid . 
Other members of this group h01ve different distribu­
tions: /'. insipido 13 russe (evernic acid) occu~ from 
the Sneeuwberg nea r Graaff- Rcinct. to the southern 
Drakensberg , at Oacha's Nek near Matatiele: PamlC?· 
Ua teproplaca (Zahlbr.) Brusse (salacinic acid) is 
widespread and common in th e cent ral Cape Province 
and the Litt le Karoo in Karooid areas; Panndia rolla 
Brussc (norlobaridone) is present in the Cape fo ld 
moun tains (Cape nora! area) wit h definite records as 
far as Uniondale: Panne/ia squamatica Brusse (squa­
matic acid) is only know n from the Ccdarberg near 
Clanwillia m in the western Cape l'rovince, and Panne· 

FI G UR E 2. - PDrmclia arquoro 
Drum. ascus and paraphysis. 
F. IJrunc JJ 26 , holotypc. Bar "' 
IO~m. 

lio odllaerens Nyl. (hypostict ic plus stictic acids). so far only known from the south-western 
Cape. 

Other Xamllopormeliae containing psoromic acid are clearly fo liose and lack atr<tnor in. 

Parmelio arquara is prese ntly only known from the type collec tion, from Johannes· 
burg in th e southern Tra nsvaal. 

PARMELJA GANYMEDEA Brussc, sp. nol'. 
Titall us crustosus et efligurutus, saxicola , ad 4 em diamet ro . Lobi elongat i. 0.2- 0 .8 

mm lati, 100- 170 J-1111 c r.1.ssi. n,allus supeme viridis, opacus vel ad apices loborum grosse 
pruinosus. cmaculatus. pustuli·soraliatus. Soralia alba. O,J- 0,3 mm diametris. SorediO 
grJnularia. 35- 80 IJ.III d iamet ris. Cortex superior 12- 15 J-Im crassus. Stratum gonidiole 
20- 80 JJIII crassum, algis Trebouxiis, 5- 18 1-1m diamctris. Medulla alba , 40- 100 JJill 
crassa. Cortex infen"or circa 10 J.lnl crassus. Thallus infem e bnmneus. Rhizi11oe non bene 
cvolutac. Apothet:ia ct pycnidia no n visa . 77wllus acidum usnicum et acidum evemicum 
con linens. 

TYPUS: SOUTH AFRICA. Tra nsvaal . 2628 (Johan nesburg): Johannesburg, Links­
fie ld Ridge, on W face of quartzite rock. on steep N slope. <t h . l 780 m ( - AA) . F. Bmsse 
5089, 8.xi.l987 (PRE. holo·: BM , COLO, LO. US. iso·). Figure 6. 

TI1allus crustosc and cfligurate. saxicolous. to 4 em across. Lobes elongate. 0.2- 0.8 
nun wide. 100- 170 ,um thick . Upper surface green. matt to coarse pruinosc at the lobe 
tips, emacu latc. pustular-soraliatc. Soralio white. 0.1- 0.3 mm across. Soredio granular, 
35- 80 J.llll diam. Upper t:ortex 12- 15 J-1111 th ick. Algol layer 20- 80 ,urn thick. algae 
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Trebouxia. 5- 18 l'fll diam. Medulla whil e, 40- 100 ,.un thick. Lower cortex around 10 
J.Lil\ thick . Lower surface brown. Rltizines nor well developed. Aporltecia and pycnidia 
not seen. Otemisrry: Usnic acid in the uppe r cortex and cvcrn ic acid in the medulla. 

Etymology; gany uu:dca (C) • belonging 10 ganymedes, 1he cup-bea rer of Jove in 
Greek mythology. in allu sion to the cup-shaped scars of spcnl soralia. Ganymede is also 
rhe name of the largest moon of Jupiter, aud is visible wilh small lelcscopcs. 

This new spec ies is quite unique amongst 1he crustosc Xumhoparmeliae, in having 
small pustular soralia, which are granular sorediatc. TI1c only close species is the Cape 
lichen, Purme/ia (Xumhopanne/ia empWIS Hale), which although small itself, i.s a fo liose 
lichen with a shiny upper surface. with dactyls up to 0.5 mm wide. The dactyls do not 
become sorediate. but are warty, frng.ile and subpuswlar. The lichen is reported to con· 
tain lecanoric acid in addi tion to evernic acid in the medulla (Hale 1987), whereas P. 
ganymedea contains only evernic acid in this regio n. 

Thus far. Panne/ia ganymcdea, is known only from the type gat hering, from Johan· 
ncsburg in the southern Transvaal. 

PAR.MELIA SIG'ILLATA Brussc , sp. nov. 
TI1aJius follosus, saxicola, sa t adnatus. ad 4 em diametro. Lobi clonga ti , 1- 3 mmlati, 

85- 200 l'fll crassi . 111al/us supem e viridis. nitidus, reticu late rnaculatus, isidiis sorediisque 
destitutus. Cortex superior 7- 1 I IJ.Ill crassus. paraplectenchymatus. Stratum gom"diole 
20- 60 J.L.Ill crassum, algis Trebow:iis. 4 ,5- 16 ~ diametris. Medulla alba. 30- 140 J,Jm 
crassa. Cortex inferior 6- 8 J.l.ll\ crassus. ntallus infem e pallide brunncus. Rltizinae sa t 
numerosue. 25- 80 IJ.Ill crassae. simplices. Apotllecio adnata , ad 2 ,5 mm diametris. Hypo­
thecium hyalinum, I 5- 40 J.Lill crassum. Subltymenium hyalin um. J0- 15 IJ.In crassum , J + 
pallide caerulcum. Hymeuium hyalinu m, 35- 45 pm al tum . J+ cae ruleum. Asci clavati , 
cum tholis J + caeruleum (fJgure 3). Ascosporae octonae, hyal inae, simplices, ell ipsoitleac, 
8- 11,5 X 5- 6,5 J.Ull . Pycnidia 100- 120 ~1 profunda, 70- 110 IJ.m lat a. Pycnidiosporae 
hyalinae, bacillares, 4.5- 8,5 X 0 ,8 pm. 

TYI,US: SOUTH AFR ICA. CAPE PROVJNCE-3322 (Oudtshoorn): 9 km N of 
De Rust. Meiri ngspoort. on TMS outcrops on steep SW slope, alt. 550 m (- BC). f~ 
Bmsse 4827, S.i..i.J986 (PRE. holo-: BM , iso·). Figure 7. 

Thallus foliose, sa.'( icolous, moderately ad na te , to 4 em across. Lobes elonga te, 1- 3 
mm wide. 85- 200 ~1 thick. Upper surface green, nit id. reticulately maculare , isid ia and 
soredia absent. Upper cor/ex 7- 11 J.LIU thick, paraplectenchym:~ t ous . 11/gal/uyer 20 - 60 
JU11 thick. algae Trcbouxiu, 4.5- 16 J.L.Il1 diam. Medulla white , 30 140 JU11 thick. Lower 
cortex 6- S pm thick. Lower surface pale brown. Ritizines moderately numerous . simple. 
25- 80 Jl!llthick. Aporhecia adna tc, to 2,5 mm across. Hyporltccium hyaline. 15- 40pm 
thick . Sublty menium hyali ne, 10- 15 pm thick. J+ pa le blue. /Jymcnium hyaline, 35- 45 
pm high, J + blue. Asci clava te, eight -spored , tholus J+ blue (fJSure 3). Ascospores hyaline, 
monoloc ular. ellipsoid, 8- 11.5 X 5- 6.5 J.Lill . Pycnidio globose, 100- 120 pm deep. 
70- 110 J,Un wide. Pyc:nidiospores hyaline. rods, 4,5 - 8.5 X 0 ,8 ~-

Etymology: sigillata ( L) • spotted or blotched like a seal, in allusion to the retic u­
lately maculate upper su rfa ce. 

PanncUa sigillara is an unusual Xamho(JIJnnelio in that the upper su rface is reticulate· 
ly nl3cu l :~t e. and the upper cortex is more paraplectenchymatous than i5 usual for th is 
sec rion. These chaf3cte ristics are indicative of the Ponne/ia SD."Catilis group, but lhis is 
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probably a distinct genus because of the presence of a 
sy ncortcx (i.e. a mucopolysaccharide matrix embedding 
the upper concx which is soluble in hyaluron idase (Mo· 
dcncsi & Vanzo 1986)). P. sigillata is epicor!icate (i.e. 
has a po lysaccha ride layer on top of th e upper cor1ex, 
which all hough no t tested, would probably be insoluble in 
hyaluronidase. like that of I~ caperota, tested by Modcncsi 
& Vanzo ( 1986)). 

Other maculate species in Xanthopormelia, arc cffi. 
guratcly maculate, and species con taining close ly related 
substances, such as Pamu!lio dysprosa (Brussc & Knox) 
Brusse (1984) and Pamll!lia (Xamltoparmeli'a protodys­
prow Hale (1987)) are black below. not pale brown as in 
/'. sigillata. 

Parmclia sigi/lata may also be rela ted toP. worcester/ 
Stnr. & Zahlbr. (Zahlbrucknc r I 926), but the Iauer is 
emaculate and coruains lecanoric acid only, without any 
evernic :lcid. 

At presen t th is species is known only from the type 
loca lit y, Meiringspoort , in the Great Swanberg mountains 
just nort h of the village of De Rust. 

PARMELIA VERECUNDA Brussc, sp. nor•. 

FIGURE 3.-Parm~I(Q s(JII/4ta 
Brusse, ucus and p:anphysb. 
F. Brum 4827. holot)•pe. 
Bar • 10/Jm. 

Thallus foliosus. saxicolu. sa t adnatus, ad 3 em diamc tro . Lobi elongati. imbricati. 
0.1 - 1,2 mm lat i, 90- 260 J.llll crassi. Tho/Ius supeme vi ridis, nitidus, cmacula iU s. reticu­
latc-fovcatus, isidiis so rcdiisque dcstitutus. Cortex superior 10- 15 .urn crassus, paraplec­
tcnchymatus. Stratum gonidiole 20- 40 pm crassum, algis Trebouxiis , 6- 15 .um diametris. 
Medulla crocca. 30- 180 .um crassa. Cortex inferior 8- 10 J.llll crassus. 11rallus infcme 
piceus. Rlrizinoe simplices. 45- 65 pm crassae. Apotlrecia et pycnidia non visa . n1allus 
acidum usnicum . acidum sccalonk:um A et materiam ignotam continens. 

TYPUS: SOUTH AFR ICA. CAPE PROVINCE.- 3322 (Oudtshoorn): 10 km from 
George to Oudtshoorn, Outen iqua Pass, Outeniqua moumains, on TMS out crop on steep 
S slope. in semi-shade of trees. alt . 790 rn ( - CD). F. Bmssc 4790. 3.i i.l 986 (PR E. holo-: 
OM , COLO. iso·). Figure 8. 

Thallus foliose. saxico lous, moderately adnatc, to 3 em across. Lobes elongate, im­
bricate 0,1 - 1,2 mm wide, 90-260 ~un thick. Upper surface green. nitid. cmaculate. 
reticulately fovea te, isidia and sort~d ia absent. Upper cortex 10- 15 J.I!T1 th k:k. paraplcc­
tenchymatous. Algal /ayt.'f 20-40 pro thick , 3lgae Trebouxia. 6- 15 ~m di3m. Medulla 
dirty orange. 30- 180 J.llll thick . Lower correx 8- 10 .urn thick . Lower sur/arc black. 
Rhizines simple, 45- 65 pm thick. Ap01hecia 3nd pycnidia not seen. C/r(!mfsrry : Usnic 
3Cid in the upper cortex. scca lonic acid A and an unknown substance (possib ly the same 
unknown as in Purmeliu bnumtlto/eri Stnr. & Zah lbr.) in the medulla. 

Et ymology: I.'Crec!mda (L) • modest, indk:ating the modest size of this lichen. 

This new species has no close relatives. but should the unknown substance by the 
same unknown as in Parmelia bnmmllaleri Stnr. & Zahlbr. (Zahlbruckncr 1926).then it 
ma)' be a relative of that spec ies. However, P. bnumrhalcri lacks the pigment , is pale 
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brown below and is a typical karoo liche n. occurring in the ce ntral areas of the Cape 
Province and in the Litt le Karoo, in short arid o pen shrubland, which typifies Karooid 
vegeta tion. P. l'efecuuda occurs o n the seaward slopes of the Outcniqua mountains. in 
mediterranean sclcrophyllous vegeta tion, locally known as fynbos. These slopes receive 
much rain and mist all the year ro und and the two habitats arc very d iffere nt. 

At present this new species is known only from the type locality, in the Outcniqua 
mou ntains near George, in the southern Cape Province. 

NEW COMBINATIONS 

Parmclia capicola Brussc, nom. nov. 
Basiony1 n: Xanthoparmelio capemis lhlc , Mycotaxon 27: 567. 1986. (non f'onnelio 

capeusis Ach . Method . Lich .: 269. 1803). 
Pannelia cerescn.sis (Hale) Brussc, comb. no1•. 

Basionym : Xontltopurme/ia ceresemis Hale, Myeo taxon 27: 568. 1986. 
Pannelia diacida (1-la.Je) Brusse, comb. 110v. 

lla sionym: Xontlloparme/ia diacida Hale. Myeotaxon 27: 572. 1986. 
Parmelia cndochromatica (Hale) llrusse. comb. nov. 

llasio nym: Xam hopannelia endocllromatica 1-l ale. Mycotaxon 27 : 574. 1986. 
Pannelia gyrophorica (Hale) Brusse, comb. nov. 

llasio nym: Xanthopanne/ia gyrophorica Hale, Mycotaxon 27: 578. 1986. 
Parmelia lesothocnsis (Hale) Brussc. comb. 1101•. 

llasio nym: Xamhoponnelio lcso/hoensis Hale, Mycotaxon 27: 582. 1986. 
Pannelia ochropuJchra (Hale) Drusse, comb. nov. 

Basio nym: Xamhoparmelia ocllropu/chra Hale, Mycotaxo n 27: 590. 1986. 
Synonym: Xamllopormelio dup/icata Hale, Mycotaxon 27: 572 (non Parmelia du· 

pJicu/a Ach. Method . Lich.: 252. 1803). 
Pannelia rogers.U (E iix & J en Johnston) Brusse, comb. 1101'. 

Basionym: Xanthoparmclia rogersii Elix & Jen Johnston, Bull. Br. Mus. na t . Hist. 
(Bot.) 15(3 ): 3 17. 1986. 

Synonym: Xantlloparmcliu viridis Hale, Mycotaxon 27: 609. 1986. (non Pannelia 
1•iridis Spreng., Syst. Vcgct. 4(1) : 294 . 1827 ; nee Parmelia viridis Mont., Sylloge Gen. 
Sp. Crypt. : 329. 1856). 
PanneJia stenosporonica (Hale) llrusse, comb. nov. 

llasio nym: Xamhopam1elio stenosporonica Hale, Mycotaxon 27: 598. 1986. 
Pannelia thamnoliea (Hale) Brusse , comb. 1101'. 

Basio nym: Xanthoparmelio thanmolica Hale, Mycotaxon 27: 604. 1986. 
Pannelia transvaalensis (HaJc, Nash & Elix) Brusse, comb. 1101'. 

Uasionym: Xan thopannc/ia tra11s~·aa/emis Hale, Nash & Elix in Hale, Myco1axon 
27: 606. 1986. 
Parmelia xanthomelanoides (Eiix & Nash) Brusse. comb. nov. 

Dasio nym: Paraparmelia xamhomelonoides Elix & Nash in Nash & Elix, Mycotaxon 
29:469. 1987. 
Porptdia corraJcnsis (Racs.) Drussc . comb. 11011. 

Basionym : Lecidea co"o/ensis Racs., Revista Un iv. (Santiago) 22 : 2 11. 1937 . 
Hertel, Hcr.togia 2: 40 . 1970. 
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Synonym: Poeltiaria corrolensis (Racs.) Hertel, Bcih . Nova Hcdwigia 79: 43 1. 1984 . 

NEW RECORDS 

A carosporo bello (Nyl.} Jan a 
SOUTH WEST AFRICA/ NAMIU IA.- 2615 {Ludcrit z): Haalcnberg summit . east 

of Ludcritz. on rock (- CO). G. Williamson 2852. 1980 (PRE). 
Artltonio mira R. San I. 

SOUTH AFR ICA, CAPE PROVINCE.-3423 (Knysna) : Knysna, C.P .. o n Cassine 
c:roceo leaves (- AA ). A.M. Bottomley / 63 1. '2 3.iv. J939, dct. R. Santcsson (COLO, LD. 
PRE). 

Artlumio tnWculmis MUlL Arg . 
SOUTH AFRICA, NATAL - 2930 (Pictcm1aritzburg): Bucclcugh near Cramond 

(- AD) . E.M. Doidge 269 (on Puducarpus /olcotus leaves) & 272 (on Bt:lmio reticulota 
leaves). 17.vii. l9 18. dct. R. Santcsson 195 4 (PRE). 

CAPE PROVJNCE.- 3423 (Knysna): Knysna. C.P., on Cassine c:rcx:ea leaves ( - AA). 
A.M. Bou omley J63Ja. 23. iv. I939. dct. R. Santesson (PRE). 

Artllrorllapllis citrine/la (Acl1.) Poeh 
SOUTH AFR ICA, NATAL.- 2828 (Bethlehem): 3 1 km S of Phuthaditjha ba (Wit· 

sieshoe k}. Mon t·aux-Sources, summit o f Western Buuress. summ it plateau, o n small soil 
bank with SC 3spcct. on gent le S slope, o n blue-green algal pellicles on soil , with mosses, 
alt . 3080 m ( DB}. F. Bnme 4515 , 2 l.i .l 986 (BM . LD. PRE). Lit . Galloway & Bart lett 
( 1986) . 
A stcrothy rium rowlt[ormc (MOll . Arg.) Sc rusiaux 

SOUTH AFR ICA, NATAL.- 3030 (Port Shepsto nc) : Umtentwini, on Liclli d11·· 
m:nsis leaves (- CB}. H. Porter 1709 , 30.xii.J 940 , dct. R. Santcsson 1954 (PRE). 

TRANSK EI.- 3228 (Butterwo n h) : Xoposa, on Cilrus uuromium leaves ( -AC). 
J. Moe Muir 265 , 12. iii . l9 15 , del . R. Sa ntesson 1954 (PRE). 

Au/o.ICiua dictyos{Joro R. Sa nt. 
SOUTH AFRICA. T RA NSVAA L.- 2430 (Pilgrim 's Rest): Pie tersburg district. 

Se rala Wilde rness Area . fo rest on E slope of Mt. Serala, on leaves o f Chionomhes {0 1'00· 

Iota in deep shade of tall fo rest (- AA}. f~ Vem er 10494a, 19.i . l985 (PRE). 

Au/ox ina quadrangufa (St irt .) R. Sant . 
SOUTH AFRJCA. TRANSVAA L.- 2430 (Pilgrim's Rest): Pietcrsburg district , 

Ser:1 la Wilderness Area, fo rest o rl E slo pe o f Mt . Scrala. o n leaves of Cltionat~thes fo ~·co· 

Io ta in deep shade of tall fo rest ( - AA). F. Venter 10494b . 29.i.l 985 (PRE}: Pilgrim's 
Rest. on leaves of 5)'ZJ'gium guineense (- DD). F. Venter 10577b , 20 .il . l 985 (PRE). 

Ni\TAL.- 3030 (Jlon Shepsto ne): Umtentweni. on Lichi siueusis leaves (- CD). /1. 
Porter 1708, 30 .xii . l 940. dct . R. Santesson 1954 (PR E}. 
/Jyssolomo sulxliscordons (Nyl.) Jl . James 

SOUTH AFRICA, TRA NSVAAL.- 2329 (Pietersburg) : Louis Tric hardt , o n leaves 
o f Sym:orpia lourifolia (- BB}. District Forest Officer 2150a. 2151 . 6 .ix . l938 (PRE). 
2430 (Pilgrim's Rest): Jlietersburg dist rict , Serala Wild erness Area. near Serala Peak. on 
leaves o f OJrisso bispinosa, in deep shade (- AA) . F. Venter 10496, 30.i.l 985 (PRE); 
Pilgrim 's Rest. alt. 1570 m ( - DD}. F. Venter 10573c (o n Moy tenus tmdota leaves), 
105 76b (on leaves of Peddico ofricono}. 20. ii . l 985 ( I'R E) . 
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Calopodio fusco (MUll. Arg.) Vczda 
SOUTH AFR ICA , TRANSVAAL.- 2430 (Pilgrim's Rest): Pilgrinl"s Rest, alt. I 570 

m (- DD). F. Vemer J05 73a (on Moyreuus undalu Jcavcs),/0576o (o n leaves of Peddiea 
africona). 20.ii.l 985 (PRE). 

NATAL.- 2831 (Nkandla): Eshowe, on Colo natalensis leaves (- CD). J. Gerstner 
1966 , de l. R. Santesson 1954 (PRE). 

Co/apodia puiggan·; (MUll. Arg.) Vczda 
SOUTH AFRICA. NATAL.- 2832 (Mtubatuba): Hlabisa. Dukuduku Farm no. 175, 

on IJracaeno leaves in forcsl ( - AD). R.G. Strey 4 711 (5608b). 23.xi.l964 (PRE). 2930 
(Jlictcrmarit zburg): lnand3, on leaves of tea plant (Thea 1•iridis) (- DB). J.JII. Wood 4 , 
1877- 78 , del. R. Santesson 1954 (PRE). 

Cundclaricllu coralliza (Nyl.) H. Magn. 
SOUTH AFRICA, CAPE PROVINCE.- 32 19 (WuppcrtaJ): Pakhuisberg in the 

Clanwilliam area. top or Pakhuis Pass. on S TMS races on modera te bou ldered slope , 
850- 1000 m (-AA). F. Brnsse 3132, 3.v. I98J (PRE). 3220 (Sutherland): 34 km Nor 
Matjicsron tcin, Turck 's Pass, on S side o r prominent dolerite rock , on W kranz, rare, alt. 
1200- 1 235m (- DC). F. Bmssc /072, 4 .ii . l917 (PRE). 
C/adonio fuscocinereo Ahti 

SOUTH AFR ICA, TRANSVAAL.- 2430 (Jlilgrim's Rest) : Mount Sheba near Pil­
grim's Rest, scatt ered boulders on S slope ncar mountain top (- DC). Nancy Slack s.n. , 
JS.i.J986 (PRE): Mount Sheba nea r JliJgrim's Rest , sandstone ou tcrops and boulders 
called 'The Lost Cit>•'. S slope. on so il at S bases of boulders in semi-shade of Hrica 
shrubs. Clumps grow up to 30 em in diameter. Alt. I 850 m (- DC). F. JJrnsse 5003, 
17.iv.J987 (8, BM , CBG. COLO. E, LO, LG , MEL, PRE, S. UC, UPS. US). 
C/adonia ltedbergU Aht i 

SOUTH AFR ICA, TRANSVAAL.- 2430 (JliJgrim's Rest): Moun t Sheba near piJ . 
grim 's Rest, sa ndstone outcrops and boulders called 'The Lost City', S slope, on soil at S 
bases of boulders, in more exposed posit ions than Clodonio fuscocinereo, and thall us 
shorter and browner. Tha ll us clumps up to one meter across. Alt . 1 850 m (- DC). F. 
Bmsse 5004. 17.iv. J987 (BM . COLO, LO. JlR E. UC, UPS). 

CAPE PROVINCE.-332 1 (Lad ismith) : Garcia's Pass (- CC). J. Muir 3767, 
4.ix. 1925 (P RE); 17 km N of Riversdale, Garcia's Pass. SW side of Kareekop, on the 
Langeberg, on soil near rock on steep S slope, alt . 500- 600 m (- CC). F. Bn1sse 3603, 
10.\•.198 1 (COLO. I)RE). 3322 (Oud tshoorn): 10 km from George to Oudtshoom, 
Ou teniqua mountains. Outeniqua J•as..s. on soil between rocks in semi-shade, on steepS 
slope, alt . 790 rn (- CO). F. Bmsse 4788. 3.ii.l986 (BM. COLO. PRE). 
Coccocarpio palmicola (Spreng.) Arvidss. & D. Gallow. 

SOUTI-1 AFR ICA, TRANSVAAL.- 2530 (Lydenburg) Mac Mac Fall s. W of Sabi, 
on W top gorge just downstream from the fal ls, on level sandstone over mosses. in shade 
of shrubs and t rees. alt. I 300m (- BB). F. Bmsse 4495, 16.i.l986 (PRE). Lit. Arvids­
son (1982). 
Co(!nogonium monili/orme Tuck. 

SOUTH AFR ICA. TRANSVAAL.- 2329 (Pietersburg): Dist rict Soutpansbcrg, 13 
km NE of Sockmckaar, on Dombeyo rotundi{olia , alt. I 100m (-BD). /~ Bmss(! 1659. 
23- 29.i. l981 (PRE). 



542 

Dimerel/a zo1wta (MUll . Arg.) R. Sant. 
SOUTH AFR ICA, NATAL- 2831 (Nkandla): Eshowe on Colo naralettsis leaves 

(-CD). / . Gerstner 1961, del. R. Santesson 1954 (PRE). 

Dirinario flavo (MOll . Arg .) Dodge 
SOUTH AFRICA, TRANSV AAL.- 2231 (Pafuri) : Kruger Na tional Park . rtlnda 

Maria ridge, on ba rk of Hola"hena febrifuga (- CA). A.A{ Brynard 4059, l l.viii .I959 
(COLO. LD, PRE). 

NATAL.- 3030 (Port Shcps10nc): Oribi Gorge near Port Shepstone. on branches 
of a dead Tarchotwntlms tri/obus tree, in shade of a TMS overhang ( - CA). F. Bntsse 
1482, 27.xu.l978 (PRE). Lit. Awasthi (1975). 

Ecltinoplaca epipltyl/a FCc 
SOUTH AFR ICA, TRA SVAAL.- 2430 (l'ilgrim's Rest) : Pietcrsburg dist rict , 

Scrala Wilderness area, nca r Scrala Peak , on leaves of Scolopia flllmdii in deep shade 
(- AA). F. Vcllter 1049 7, 30.i.l985 (PRE); Pilgrim's Rest. on Maytenus rmdata leaves 
alt . 1570 m (- DO). F. Vemer 10573e,10 .ii .l 985 (PRE). 

Edlittoploco pelliculo (MOll . Arg.) R. Sant. 
SOUTH AFRJCA. TRANSVAAL.- 2430 (Pilgrim 's Rest): Pilgrim's Rest. on 

leaves of O:cyomltus ge"ordii. alt. I 570 m (- DD). F. Venter 10575. 20 .ii.l 985 (PRE). 

/Jctcrodcnnia comoso (Eschw.) Follm. & Redon 
SOUTH AFRICA, TRANSVAAL.- 2329 (Pietersburg) : 4 k.m NN E of Soekme­

kaar. fann Excelsior 521, on Dombeya rotundifolia. alt . 1200 m (- BD). F. Bmssc 
1670, 23- 19.i.l981 (PRE). 
Heterodennia dacty /izo (Nyl.) Swinsc. & Krog 

SOUTH AFRICA. TRANSVAAl...- 2530 (LydcnburB): Mac Mac Fall s. W of Sabi. 
on W top of gorge just downstream from the fall s, on S and E faces of sandstone out· 
crops, in semi-shade, loosely attached. alt. I 300m ( - 88). f : Bnme 4493. 16.i.1986 
(CO LO, PRE). 

1/cterodcnnia cn"noceo (Ach.) W. Weber 
SOUTH AFRICA, CAPE PROVINCE.- 29 17 (Springbok): 1.5 km towards Klein· 

see from 1.0. from Port Nolloth- Steinkopf road . on various dead and dying shrubs, alt . 
c. 100m (- AC). H. Gi£'11 /438. 29.viii. l985 (COLO. LO, J•R E). This lichen was pre­
viously only known from western North America . from a simi13 r submcditcrr:tnean 
coastal desert. 

Heterodennio flabella to (FCc) A wast. 
SOUTH AFR ICA, NATAL.- 2832(Mtuba1Uba): Hlabisa , l'alm Ridge Farm, coastal 

sandflats, sc rub with scatte red trees, occurs on ba rk of trees. ah . 60 m (- AC). E.R. 
/Iarrison 4 70. 30.iv.J968 (COLO. LD, PRE) . 3030 (l'o rt Shepstone): Umtamvuna 
Nature Reserve, Devil's Backbone, on rock in short rarest. alt . 300m (- CC). A. Abbot/ 
1768 , 23.02.1984 (PRE). 

CAPE PROVINCE.- 3227 (St utterheim): Pirie Forest . on bark (- CB). E. Schaefer 
2047, iii.1944. de t. S. Kurokawa 1962 (PRE). 

Hetcrudt:rmio /epidota Swinsc . & Krog 
SOUTH AFR ICA, NATAL.- 3029 (Kokstad): Mount Currie distr ict. Dassiekop 

(Trig. beacon 135; 30°28 'S. 29°20 ,5'E), on coarse gra ined dolerite, in partial shade, alt. 
I 880 m (- AD). F: Brnsse 116 7, 30.xu.l977 (PRE). 
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Heterodrnnio lutesccns (Kurek .) Follm. 
SOUTH AF RICA. NATAL.-3030 (Port Shcpstonc): Oribi Gorge ncar Port Shep· 

stone, on TMS (- CA). F. BMisse 1488, 27.xii.l978 (PRE). 3130 {Port Edward): Port 
Edward , Ka·inSizil.i location. on rocks (- AA). C. H. Siirton 5697. 25.:<. 1975 (PRE). 

Hetcrodcrmio microphy llo (Kurek.) Swinsc. & Krog 
SOUTH AFRICA, NATAL.- 2930 (Pietermaritzbu rg): Pietcnnaritzburg, Everton , 

on tree in natural forest (- DO). C. /J. Stirion 5500. 23.x .I 97S (PRE). 

/JctcrodenniD obscurota (Ny l.) Trcv. 
SOUTH AFRICA. CAPE PROVINCE.- 3323 (Willowmore): Kn)•sna district . 

Blauwkrantz. on oaks (Q. pedtmculota) in open situation at the forester's house (- DC). 
O.A. 1/oeg 5.11., 21.vi. l929. dct. S. Kurokawa 1969 (PRE. TRH). No specimens have 
been cited fo r South Africa prevtously. and therefore this species has not been validly 
reco rded for this area up until now. 

1/crerodermio pseudospecioso (Kurok.) Cu lb. 
SWAZILAND.- 263 1 (Mbaba ne) : Ezulwin i Valley, S of Mbabane, Mantenga 

Falls. on the Little Usutu River, on ba rk. alt . 770 m (- AC). F. Bnmc JJ 31, l.v. l976 
PRE). 

Lecauora epibryon (Ach.) Ach. 
SOUTH AFRICA. CAPE PROVJNCE.- 3319 (Calvinia) : Ce res District. Gydo 

Pass. on vertical low mossy so il bank , in shade of bushes, on steep SW slope, alt . I 000 
m (- AB). F. Onme 2612. 27.iv.l98 1 (PRE). 
Lecauoro ga11galeoides Nyl. 

SOUTI-I AFR ICA. NATA L.- 2829 (Harrismith) : Ca thede ral Peak Nature Reserve, 
Doreen Fall s on the ml.ambonja River, t ree cluster around boulder cluster nca r lower 
ralls. on rock in tree shade, alt . I 680 m (-CC). F. Bnuse 4532, 22.i. J986 ( LD, PRE). 
Lf!prario incona (L.) Ach. 

SOUTII AFRICA. T RA NSV AAL.-2628 (Johan nesburg) : Johannesburg, Links· 
field Ridge, on soil under roc k, in rock shade. on N fac ing slopes (- AA). F. Bnme 
IJ42. 16.iv.l 978 (PRE). 

ORANGE FREE STATE.-2827 (Scnckal) : 18 km E of Marquard , De Hock rann 
on Cla rcns sandstone (- CB). D. Venter 4505. 18.iv. J9 79 (PRE). 

Parm f!lia (Bulbothri.x) scmibilis Stnr. & Zahlbr. 
SOUTU AFRICA. TRA SVAAL.- 2329 (flictersburg): Soutpansbcrg dist ric t, 10 

km from Louis Trichardt to Vivo. on Sclerocorya cof[ro ba rk. alt . I 000 m (- 88). F. 
Bnme 1589. 23- 29.i .l98 1 (JlR E). 

Parmelio (F7o~'Opuncrelia)flo1'entior St irt. 
SOUTJ-1 AFR ICA. ORANGE FREE STATE.- 2828 (Bethlehem): Clarens. on 

bark of Pnmus persico (- CD). J.E. I'. d. Plank 4442. vii.J 943, dct. M.E. Hale (COLO. 
LD. NU. PRE). 2829 (Harrism ith): Farm Rensburgskop near Swinburne. on bark (- OC). 
M.L. Jacobsz 5006, xi.l978 (PRE). No specimens have been cited fo r this species from 
Sou th Africa. and therefore no valid record ex ists . 

Porme/ia (Fioi'Opmu:telia) soredica Nyl. 
SOUTH WEST AFR ICA/ NAMIBIA .- 22 17 (Windhoek): Wimlhock. Adm inistrasic 

tuine. op bas va nJacarondo (- CA). A.J. Gous 4552 . vii. 1968 (PRE). 
SOUTH AFR ICA. TRANSVAA L.-2528 (Preto ria): Pretoria Botanical Garde ns. 

Sih•enon Kidge, on Oclmo pulcllro ba rk (- CB). F. Omsse 2037, 4 .xi. l 980 (LD. JlR E). 
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2628 (Johannesburg) : Johannesburg. Unksfield Ridge, common on tree bark (- AA). 
F. Bmsse 1136. 26.vi. l976 ( LD. PRE). This spec ies is common on the highveld , growing 
o n both indigenous and intro duced trees. There is no effec tively published citation of a 
spec imen available, ahhough I-I ale (1980) published distribution maps with do t records 
for South Africa . 

Parmelia (f/ypotruchy rw ) degelii Hale 
SOUTH AFRICA, T RANSVAAL.- 2430 (Pilgrim's Rest): Mount Sheba ncar 

Pilgrim's Rest. sca ttered sandsto ne bou lders o n S slo pe, nea r top of mou ntain, on S side 
of boulde r in full su n. alt . 1850 m (- OC). F. Dnme 4464, 15.i. l986 (LD, PRE). 

Parmelia (1/ypotrachy na) dct~sirlli:tinota Kurok. 
SOUTH AFRICA, TRANSV AAL.- 2329 (Pietcrsburg): Soutpansbcrg approxi· 

mately SO km W of Louis Trichardt , summit of mountain range on fa nn Ottosda l. rocky 
qunrtzite and sandstone terrain on S edge of summit , on Bcquoertiode11dro11 magolies· 
momomun bark , alt . 1430 m (- AB). F. Bmssc 44JJ, 13.i.i 986 (PRE) . 

Punnclia (Hypotrochy m1) ery tltrodes (Zahlbr.) Hale & Ku rok. 
SOUTH AFRICA, TRANSVAAL.- 2430 (Pilgrim 's Rest): Mou nt Sheba near 

Pilgrim's Rest, scattered sa ndstone boulders ou S slope, ncar top of mountai n. on Srock 
face in semi-shade (- OC). F. Bn1sse 4468. 15. i.J 986 (PRE). 

Purmelia (lfypotrochy naj imbricatulo Zahl br. 
SOUTH AFRICA, TRANSVAAL.- 2430 (Pilgrim's Rest): Mount Sheba nea r 

Pilgrim's Rest, scattered sa ndstone boulders on S slope , ncar top of mountain, on SE 
boulder face, alt. I 850 m (- DC). F. Bntsse 4477, I5.i.l 986 (LD, JlRE) . 

Pormelia (Neofuscelio) pon•ilobo Essl. 
SOUTH AFR ICA , CAI,E PROVI NCE.- 3322 (Oudtshoorn): 19 km S of Prince 

Albert , summit of Swartbcrg Pass. windblown SE gulley on S faces of TMS rock, alt. 
1650 m (- AC). F. Bnme 4892, 7. ii . l986 ( OM , COLO. LD. PRE) & F. Bnuse 4879. 
6.ii. l986 (PRE) . 
PomzeUa (Pormeliaj kerguelemis F. Wils. 

SO UTI-I AFRJCA. CAPE PROVINCE.- 33l9 (Worcester): I 5 km E o f Wellington. 
Bains Kloof, White river valley , on the lowerS slopes of l imietkop, on SW faces of large 
TMS outcrop near road, alt. 600 m (- CA). F. Bntsst• 2590. 26.iv . l98 1 (LD. PR E). 

Porme/ia (Pomzotremu) mellissii Dodge 
SOUTH AFRICA, NATAL.- 3029 (Kok stad): Weza Forest. on horizontal branch. 

~IDded (- DC). C.H. Sarton /0410, 17.12. 19 I (PRE) . 

Purmelio (Pormotrema) usomborensis Stnr. & Zahlbr. 
SOUTH AFRICA. NATAL.- 2929 (Underberg) : 65 km SW of Estcourt, Giant' s 

Castle Game Reserve. about ha lf-way along Giant's Hut trail . along umChezi (Bushman's) 
river. boulder cluster ncar river. on E Clarens (Cave) sa ndstone bo ulder face in full sun. 
alt . 1950 m (- BC). F. Bmsse 4.5.52. 23 .i . l986 (BM . COLO, LD. PRE). 

Pormello ( Xomhopamrel/oj bumzC'iStC'ri Elix 
SOUTH AFR ICA . CAP E I>ROVI NCE.- 3321 (Lnd ismith): Seven Weeks Poort. 

about 16'1" km from the main Calitzdorp- Lad isrnith road , on large TMS boul ders 
in the cove of a high water trickl e (waterfall) , alt . 950 m (- AD). F. BniSSC ].566. 
9 .v. I98 I (BM , LD. PR E). 3322 (Oudtshoorn): 19 km S of Prince Albe rt , top of Swart · 
berg Pass, on TMS, on steep S slope, alt . I 600 m ( AC). F. BntSSe 3461, 7.v. l98 1 ( BM . 
COLO, LD, PRE) . 
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Parmelia ( Xanthoparmelia) conspersa Ach . 
SOUTH AFRICA. CAPE PROVINCE.- 3218 (Cianwilliam): 3 km W of Oly"n· 

boskraal. Witclskloof, on large TM S boulder outcrop, alt. 500 m (- BD). F. Bmsse 
3088, 2.v .l 981 (I'RE); Hatf.way up Versvcld Pa ss ncar Pikc tbcrg, on TMS rocks on 
ledges of E faci ng cliffs , scmishadcd , alt. 500 m (- DC). F. Bnuse 2950, l .v.\981 (PRE). 
This spec ies has previously not bee n correct ly reported for South Africa. 

Parmelia ( Xantlloponnelia) filarszkyana Gyeln. 
SOUTH AF RICA. CAPE PROVJNCE.- 3220 (Sutherland): Roggeveld Mountains . 

Oubcrg Pass, low Kranz on steep SW slope, on mudstone. alt. I 400 m {- AD). F. Bmsse 
3290, 5., .1 98 1 (PRE). 

Pom1elia ( Xanthopannelia) nigropsoromifera Nash 
SOUTH WEST AFR ICA/ NAMIR IA.-20 17 (Watcrberg): Waterberg plateau, rock 

out crops or low rocky hills, on sandstone (- AD). F. Bn1S$C 4248, 23.iU.I984 (COLO. 
LD, PRE). 

SOUTH AFR ICA. CAPE PROV INCE.- 3220 (Sutherland): Roggeveld Mountains. 
about 30 km SW of Middelpos, near bottom of Gannaga Pass. on large dolerite boulder· 
outcrop on steep S slope, al l. 800 m (- AA). F. Bntsse 3267, S.v.l981 (CBG, COLO, 
LD, PRE). 

Parmelia ( Xamlloparmelia) psoromifera Kurok. 
SOUTH AFIHCA. CAPE PROVINCE.- 29 17 (Springbok): On top of Spcktakcl· 

be rg. Springbok, on rock (- AD).J.J.M. v.d. Menve 247. 9.ix .J 970 (PRE). 3219 (Wup· 
pe nal): Clanwilliam dist rict. upper Biedouw valley, I km S of Mertenhof, on low TMS 
kranzes on a ge ntle N facing slope (- AA). F. /JroS$e 3166. 3.v.J981 (PRE). 3221 (Mer· 
wevil\e) : 40 km E of Sutherland. Die Poort se Nek. on a lowS to SE mudstone kranz 
on a low ridge in gentle te rrain. all. I 400 m {- AC). F. Ontsse 3371 , 6.v.198 J (PRE). 

Pannc/ia ( Xamhopannclia) scabroso Tayl. 
SOUTH WEST AFRICMNAM IBIA.- 201 7 (Watcrberg): SUdwesafrika , Wasser· 

berg bci Windhoek. auf Schjcfer (- AC), Fincke (W 3787, on holotypc of Lecanora 
placodi11a Zahlbr.). 

SOUTH AFR ICA, CAPE PROV INCE.-2820 (Kakamas): 86 km WNW or Uping· 
ton. on granitic rock. alt. 760- 920 m (- AD). F. Brusse 7721·3·1 (J). l82 1 (Upington): 
10 km SSE of Keimocs, on granite . alt. 760-920 m (- CC). F. Bntsse 768 8-6·3 (J). 
Phyllopsora IUJemophaea (Nyl.) MOll . Arg . 

SOUTII AFRICA. NATAL.- 3029 (Kokstad): inGeli forest near Hard ing, on 
tree trunk in pem1anent shade (- DA). F. Brnsse 1846. 9.i.I982 (lD, PRE). Lit. Swins· 
cow & Krog (198 1). 

Physciadubia (lloffm.) le tt . 
SOUTH AFRICA, CAPE PROV INCE.- 3218 (Cianwilliam): Top of Versveld Pass 

near Piketbe rg, on TMS boulders on W aspec t, alt. 600 m (- DC). F. Bnusc 2999, 
l.v.J98 1. (BM. LD. PRE). 3318 (Cape Town): Bothmaskloof Pass near Riebeeks Kas· 
tee!. Porseleinberg. on TMS outcrops on a NW slope. aJt . 350m ( - DD). F. Brnsse 2774 , 
28. i,. l98 1 (PRE). 

Physcia "ibacia (Ach.) Nyl. 
SOUTH AFRICA. NATAL.- 2929 (Underberg): 30 km NE of Underberg, about 2 

km from RSA border post at Sani Pass. umKomanazana river valley. hill with bou lders 
and trees. On rock on N slope in semi-shade of trees (- CD). F. Bnme 45 70, 24.i.l986 
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(PRE). 3029 (Kokstad): Mount Currie dist ric t , IS km NW ofKokstad. fann Wcllcvrcde, S 
knmz nca r the Droewig river (20°28.8 '5; 29° 18. 1 'E), on light blue-grey mudstone. alt . 
I 480 m (- AD). F. Bnmc 1166, l.i .l978 (PRE). 

CAPE PROVINCE.- 3218 (Cla nwilliam): 3 km W of OJyvcnboskraal, Witclskloof, 
on large TMS boulder outcrop. alt. 500 m (- BD). F. Bnusc 3105, 2.v.I98 J ( LD, PRE). 
32 19 (Wu ppcrtal): 17 km W of Citrusdalc , top of Middclbcrg Pass, on W facing TMS. 
• II . I 100m (- CA). F. Bmssc 3058, 2.v. l98 1 (COLO, LD, PRE). lit. Mobe<g( l986). 
Physcon;a griseo (Lam.) Poelt 

SOUTH AFRICA, TRA NSVAAL.- 2628 (Johannesburg): Johannesburg, Links· 
fie ld Ridge. corticole on a wide range of tree species . also on rock in shade or with a fair 
amount of debris, all . I 780 m ( - AA). /~ Om sse 1129. 27 .vi. l976 (PRE). 

Po(vchidium dcudriscum (Nyl.) Henss. 
SOUTH AFR ICA, CAPE PROVINCE.- 3318 (Cape Town); Cape, Kirstenbosch. 

on mossy rocks (- CD). S. Garside 5087 (NU); Large s:~ ndsto nc ledge and ridges in 
dense fynbos, trail from Plattcklip Gorge to Woodhead Rcscvoir, Table Mountain, elcv . 
950 m (- CD). M. E. Hale 72,084 , 23.i. l986 (PRE, on iso typc of Xa ntlloparmelia sur· 
rogara Hale). 

Porino tlitidula MUll . Arg . 
SOUHI AFR ICA. NATAL- 293 1 (Stanger): Stell:~ Bush. Durb3n, Natal. on 

leaves (- CC). A.M. Bou omley 263b . 15.x .l9 19, det. R. San tesson 1954 (PRE). 

Porpidio corralensis (Riis) Brussc 
SOUHI AFR ICA, CA PE PROVJNCE.-3423 (Knysna): Tsi tsikamma Na tiona l 

Park, on TMS rock outcrop on W bank o f Sto nns Rive r mouth , on to p face of rock. 
alt. 5 m (- 88). F. Bmsse 4749 , l. ii. l986 (BM , CO LO, PRE. UC). lit . Hen el ( 1984). 

Pyxine reticula to (Va in .) Vain. 
SOUTH AFRICA, TRANSV AAL.- 2329 (Pie tersburg): District Vuvani, 18 km 

NNE of Soekm ekaar , on Ficus burkei on an E slope, ah . I J 00 m ( - BD). F. JJn~ss~ 

/ 650. 23-29. i. l98 1 (LD. PRE). 
Ramolillo pen1viano Ach. 

SOUHI AFR ICA. NATAL.- 2732 (Ubombo): Makhathini Oats, a few km from 
Jozini on road to Sodwana Day , o n twigs. alt . c. IOO m (- AC). L. 1/enderson 4460. 
8.x i. l 980 (l' RE); 45 km from Mk uze to Sodwana !lay (- AD). C./I. Srirron 8866. 
13.v.l 981 (BM. LD. PRE). 2832 (Mtubatu ba): Hlabisa. Palm Ridge Farm, coastal 
sa ndflats, sc rub with scatt ered trees. occurs on small t rees and shru bs (- AC). E. R. 
flurn'son473. 30. iv. l968 (BM. LD. PRE). 

CAPE PROVI 'CE.- 3325 (Pan El izabeth) : Alexand ria dist rict , 5 km from 
l,atcrson to Atldo , fann Vista , on bark (- BD). E. Retief 487, 22.vii.l 980 (P RE). 3326 
(C raha.mstown): Ba th urst area, view and picnic sit e ove rlooking horseshoe bend of 
Kowic River, on twigs of tree on edge of cliff, mist affected, all. c.200 m (- DB). S.J. 
Smithies 106. i.1981 (PRE). 

Ramo/ina rene/to MUll. Arg . 
SOUTI·I AF RICA, NATAL.- 2832 (M tu batuba): Hlabisa. Palm Ridge Fann. 

coastal sand fl nts, on smal l trees and shrubs (- AC). E. R. Harrison 4298, JO.i\'. 1968 
(LD. PRE). 2930 (Pietcrmaritzburg): Pinetown , on Citms branches (- DD). E.M. 
Doidge 1549, 24.xi. l933 (PRE). 
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CAPE PROVINCE.- 3325 (Port Elizabe th): Ad do Nationa l Park, on trees ( - llO) . 
L.C.C. Licbcnbcrg 4110, vii.i962 (PRE). 

Srrigula macula to (Cooke & Massee) R. Sant. 
SOUTH AFRICA , NATAL.- 2930 (Pictcrmaritzburg): Bucclcugh ncarCramond , 

on Chrysophyllum leaves (- AD). E.M. Doidge 270. 17.viii.l917. det. R. San tcsson 
(PRE) . 3030 (Port Shepstonc): AmanzimiOti, on leaves (- 88). E.M. Doidge 268. 
IO.vii . l 91 J. det . R. San tcsson (I)RE). 

Sm'gula subrilissimo (FCc). MOll . Arg. 
SOUTH AFR ICA, CAPE PROVINCE.- 3423 (Knysna): Knysna, C.P .. on Cassine 

crot·ewn leaves (- AA). A.M. Bouomfey /63/b , 23.iv.l939, dct. R. Santcsson 1954 
(PR E). 

Tbelotrema berkeley anum (Mont.) Orusse, comb. nov. 
Basionym: Sregobolus berkeleyanus Mon1. Hook., l.ond J . Dot . 4: 4 . 1845. 
Synonym: Ocellularia berkeleya11a (Mont.) Zahlb r. Englcr.Prantl. Natu rl. POan· 

zenfam .. tcil l ( l ): 118. 1905 . 
SOUTH AFRICA, CAPE PROVINCE.- 3323 (Willowmore): Distr. Knysna , Go una 

Forest. on bark of l:Ourea macnaugluonii (- CC). OJ.·e Almbom 3296 , 19 .vlii.1953 , det. 
M. Hale as Ocellularia b. (LD, PRE). 

Tl!elotrema subtile Tuck. 
SOUTH AFRICA. CAPE PROVI NCE.-3323 (Willowmore) : Distr. Knysna. 

Dcepwalls. on bark of indig . tree (- CC). Ove Almbom 3534 , 2 l .viii. l953, det. M. Hale 
1973 as Occl/ularia s. (LD, PRE); Oistr. Humansdorp, Sto m1srivier, on Ocotea near 'the 
big tree' (- DO). Ove Almbom 3799. 24.viii. J953 , det. M. Hale as Ocellu/aria s. (lD. 
PRE). 

Tn'clwria albostrigosa R. Sant. 
SOUTH AFRICA, TRANSVAAL.- 2430 (Pilgrim's Rest): Pilgrim's Rest. on leaves 

of Cassine sp . . alt. I 750 m (- DO). F. Vemcr 10583b. 20.ii . l985 (PRE). Lit. Serusiaux 
(1984). 
Usm .. 'O. (Ewnitria) baileyi (Stirt.) Zahlbr. 

SOUTH AFRICA, NATAL.- 2831 (Nkandla): 5 km from Eshowc to Nkwalcni. 
fann ·Eyrie' , on bark (- CC). C H. Stirton Cf/4536, 12.x.l975 (PRE). 3030 (Port 
Shepstone): Umtamvuna Natu re Reserve , Sou th Ridge, on bark in short dry fores t 
(- CC). A. Abborr 18 73. 22 .iiL1 984 (PRE). 

Usnea complanoto (MU ll. Arg.) Mot. 
SOUTH AFR ICA, TRANSVAAL.- 223 1 (Pafuri): Kruge r Na tional Park , Punda 

Maria. on twigs (- CA). A.M. Brynord 4054 , IJ .viii.!959 (PRE). 2330 (Tzaneen) : Ma­
goebaskloof 1-lo tel , tree in car pa rk, on erect trunk (- CC). C. /I. Stirton 10605, ii . l 982 
(PRE). 2530 (l ydenburg): Barberton, Cythna Letty nature reserve. on tree branches in 
Fo<est (- DD). H. Glen 1320 , 1984 (PRE). 

Usnea (Eumitn'o) liecluensteinii Stnr. 
SOUTH AFR ICA. TRANSVAAL- 2430 (Pilgrim 's Rest) : Distrik Pclgrimsrus: 

Hebronbcrg, noordclikc bcrghang , teen oosl iggcndc sa nd stcenk rans. ook bo-op. in valle 
son lig, alt. I 700 m (- DB). P. Vorster /876b . 19.iv .l970 (PRE). '2527 (Rustenburg) : 
Magalicsberg. Breedtsnek, on S facing quartzite cliffs, alt . I 750 m (- CD). F. /Jnuse 
/JJ6.!9.;v. I976(PRE). 
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Ustu.oa pup/exans Stirt 
SOUTH AFRICA. TRANSVAAL.- 2329 (Pictc rsburg): Soutpansberg District. 2 

km from Sockmekaar to Tzanccn, on Acacia sieberana var. woodii , on gentle sJope. alt . 
I 100m (- DB). F. Bnme 1724 , 23- 29.i. l 981 (PRE); S't. km from Hae nertsburg to 
Annics Fort une, on trees in small forest patch on a steep slope, terrain mountainous. ah . 
1600 m (-DO). F. Bnmc /842 . 23-29.i.i98 1 (PRE). 2430(Pilgrim's Rest) : Marieps· 
kop, bosboustasic, cpifietics teen vcrtikale sl3m van aangep lan te 0 1m nia, alt . I 300m 
(- DB). /'. Vorsterl 74b, l6.i.l969(PR E). 
Usnea (l:.i.unitria) welwitschiona Mot. 

SOUTH AFRICA, TRANSV AAL.-2430 (Pilgri.nfs Rest): Blydcrivicrvallci. op 
wcstelike rand , op sandstccn in voile sonlig, alt . c.J 500 m (- DB). M. ~J. d. Merwe .55, 
18.i•.1970 (PRE). 

NATAL.- 3030 (Port Shcpstonc): Oribi Gorge ncar Port Shepstone, on TMS 
(- CA). F. Bmssc /490. 27.xti.l978 ( LD, PRE). 

NOTES ON SOME PARMELIACEAE SPECIES 

Parmelia astricta Brussc , Bolhalia IS: 315. 1984 
Synonym: Paraparmelia astricta (Brusse) Elix & Jen Johnston, Mycotaxon 27: 

279. 1986. 
TI1e paratypc spedmcn (F. Bmsse 3444) from the top of Swartberg Pass between 

the Cango Caves and Prince Albe rt, was o riginally stated to contain gyrophoric acid. 
Th.is has proven to be erroneous and it con tains olivetoric acid in addition to alectoron.ic 
acid. Ol.iveto ric ac id is therefore best not regarded as an accessory, as o riginally sta ted. 
but as a majo r constituent of this species. 

Addit ional material of this species was collected in early 1986 and distributed as 
follows : 

SOUTH AFRICA, CAPE PROVINCE.- 3321 (Ladismith): IS km N o f Riversdale , 
Garcia's Pass, SW side of Karcckop, on low lying TMS ou tcrops on S slope, partially 
shaded by sh rubs. alt. 550 m (- CC). F. Bmssc 491/ , 8.;;. 1986 (BM. LD, US). 3322 
{Oudtshoorn): 19 km S of Prince Albert, summit of Swart berg Pass. collected on W side 
of road, on steep SE rocky slope , on TMS ncar crevices, on low lying rock. alt. I 650 m 
{- AC). F. Bmss~ 4878, 6.i i.1 986 (BM , LD, PRE. US); Robinson's Pass be tween Mossel 
Bay and Oudtshoorn. SW slopes of Ruitcrsbcrg, ou N sides of TMS boulders, in part ial 
shade of shrubs, ncar ground level, alt. 790 m (- CC). F. BniSse 4808. 4.ii. l 986 (DM. 
LD). 

Parapamtelia olivetorlca Nash & Elix (1987), reported to contai n olivc to ric and 
4-0-demethylf'llK:rophyllinic acids, is obviously a closely related species. if not pan of a 
chemosyndrom)c series of Pannclia astricta . 
ParmeliD cedms-momana (Brussc) Brusse. Bothalio IS: 320. 1984. 

Synonym: Xamlloparmelia cedrns-mo11tana Brusse Jl. S. A[r. Dot. 49 : 145. 1983 . 
A funhc r collection of the type strain of th is species has been made at Gwarrie 

Poo rt ncar Willowmore. 
SOUTH AFRICA, CAPE PROVlNCE.- 3323 (Willowmore): 16 km from Willow· 

more to Unio ndale, Gwa rricpoon. Suurberg se Loop valley, SE slopes of Rebosrand, on 
quartzite clifT, alt. 910 m (- AD). F. Bntsse 4859, 6.i i. 1986 ( DM , COLO, LD. PRE. UC, 
UPS, US). 



PonneHaeximio Brusse, Mycoraxon21: 183. 1986. 
Synonyms: Xanthopurmclio calvin Ia llale, Mycoraxo11 27: 567. 1986. 
Xanthopan nelio comperita Hale, Mycotaxon 27: 568. 1986. 
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These names appea red sim ultaneously, so the epit het 'eximia' has priori ty in Parme­
lio , :md one of two sy nonyms listed above in Xanthopormelia . Although Hale ( 1986) 
reg3rded X. cohim"o as distinct due to the presence of ' isidia', these are no more than 
high bull ae. which can easily be decapitated mechanically. Very many species from arid 
areas are bullate in the ce ntre of the thallus. These collec tions increase the range of this 
species considerably, and the distributio n is not as restricted as previously thought 
(Brusse 1986). The acetone ex tracts of the holotype of this species and the isotypes of 
X. caMnio and X. comperira we re run together on the same TLC plate , and compa red 
with some lichens cont aining 4-0.mcthylhypoprotocetraric acid, particularly P. hypo. 
prorocerrarica Kurok .. wh ich often contains this substance in minor quantities. This 
confirmed th e suspicion that unknow n FB-6 (Brusse 1986) is probably 4·0 -methyl· 
hypoprotoce trn ric acid , as indica ted by Brussc (1 980) . Jen Johnston of the Australian 
National University in Canbcrm has also ind icated that this is 4-0 ·methylhypop roto­
cctraric acid (de tcnnina tion slips in the paratype of /~ e.timia). A trace ofhypoprotoce· 
traric acid was also stated to be present . FB· I and FU-2 are th e two o ther major substa nces 
prtscnt and these appea r to be new unknow n substances. not treated by Culberso n & 
Hale ( 1973). The types or P. ~ximia and X. cob•inio are identical in chemistry containing 
4·0-mc thylhypoprotocctraric acid. FB· I and FB·2 and a low substance rela ted to F B- I . 
However P. eximio also contains low aliphatic acids. clea rly visible on plate B, bu t 
obscu red on pla tes A and C. The isotype of X. competito lacks unknow n FB-I and the 
lower running related substance . and the aliphatic acids. l·lowever all three types arc 
clea rly united by the presence or 4--0 ·met hylhypoprot ocet raric ac id (FB-6) and un· 
known f ll·2, and the variation is of a chemosy ndromic nature with the aliphatic acids as 
accessories . 

An isotype specimen has been lodged at ANUC, in addition to the herba ria original· 
ly indicated . A parJtypc specimen has been lodged at US. in addition to the he rbaria 
originally cited. 

Porme/iafausta Brusse , My,·otaxon 27 : 185.!986. 
An isotype spec imen has been lodged at ANUC, in addition to the herba ria originaJ. 

ly indica ted. 

Xomlloponneliahybrido Halc, Mycotaxon21 : 580. 1986. 
An exam ination or the isotypc specimen revealed the presence of usnic and pro to· 

cetraric acids and unknown Th-1. The original publica tion stated the presence or st ictic 
and constictk: acids in additio n to protocct raric an d usnic acids. but this could not be 
confinned . The unk now n TI1-I seems to be a very pale yellow pigme nt , which reacts 
with a 2 mola r solution of potassium hyd roxide. mpidly giving a bright orange- red colou r. 
Stic tic and constic tic acids slowly become yellow with the same reagent. Deeper colours 
are due to the co-occurrence of norst ic tic ac id , but again , these deve lop slowly, and are 
duller reds or red-oranges. 

This substance (Th· l) is common in Parmclio cedms·motttano. and has been found 
in P. emlami/todes Nyl. ( the type of Xanrllopannc/ia iattthina Brusse contains this 
substance and Th·2. with the •endomil todcs anthraq uinone pigments") and also in P. 
llypolciiJ Ny l. with protocctraric acid . For th is reason it is regarded as an accessory 
substance. and X. hybrido is regarded as a synonym of /~ mutobilis Tayl. (sec below). 
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Porme/ia insignis Brussc, Mycotaxon 27 : 186. 1986. 
A fu rther isotypc specimen has been deposited at ANUC. 
Dr. J .A. Elix has suggested that this spec ies contains stenosporonic acid as the 

majo r substance and colcnsoic ac id as th e minor substance (Eiix illlitt), and also that it 
is a sy nonym of Parmelia mongae11sis Elix. While I have not bee n able to examine the 
type of P. mongaemis. I have been able to compare it to Xomhopannelia sllcbaiensis 
Nash & Elix (1987) and P. ste11osporonica (Hale) Drusse. On TLC pll tes the substances 
move identically . all hough insig· l is more pale yellow-brown than stenosporonic acid. 
wh ich is a more pale o live-green co lour, on the same pla te. Although P. mongaensis was 
o riginally descri bed as containing graya ntc and colensoic acids (Eiix 1981), this has 
recently bee n corrected to stenosporonic and colensoic acids (Culberson eta/. 1985). 
The difference in spot colour on the same plate gives me some reservation as to wha t 
insig-1 is, in the absence of a confirmatory test. 

In the original descrip tion of /~ mo,goet~sis Elix (1981) the ascospores were report­
ed as 11 - JJ X 7- 10 ~-which is quite large for a Poroparmelia . which are supposed to 
fall within the range 7- 10 X 4- 6 JJm (Eiix eta/. 1986) . While the t)•pe material o f P. 
insignis is sparsely apotheciate , the h>•menia have been part ly damaged by mite grazing. 
and th e remainders contain only few ascospores, a concerted effort to find ascospores. 
revealed that they are within the range normal for a Paraparme/ia . This requires con­
frrmation with better fert ile material. 

For the present, therefore, the decision to synonomize P. i11sigt1is with P. mot~gaen­

sis is delayed until more data becomes available . 

Parmeliainsipida Brussc,Mycotaxon 27 :238. 1986. 
An isotype specimen has bee n deposited in ANUC. in addit ion to those originally 

cited . 
Origi nally this species was known from the Sneeuwberg at Lootsberg Pass (type 

localit y) and the SOUih-weste rn end o f the Drakcnsberg at Dark ly Pass (originally mis· 
spelt ·Barkleys Pass' ) ncar Elliot. Recen tly the range has been extended fu rther north-east 
to Qacha's Nek near Matatiele, by the following specimen: 

SOUTH AFRICA. TRANSKEI.- 3028 (Matatiele) : 32 km NNE of Matat iclc. 
Qacha's Nek. near Transkei/ Lesotho bo rder on Transkei side, on Clarens (cave) sa nd­
stone onE slope in mountainous terrain , alt. 1950 m (- BA) . .r: Bnmc4579, 25 .i . l986 
(OM , COLO, LO. PRE). 

Pamu:lia lcsothoensis (Hale) Brussc 
Synonym: Xamhoparmelia lesothoensis Halc.Mycota:con 27: 582 . 1986. 
An examination of the isotype specimen of this species. revealed all the originally 

reported substances (usnic, salacinic and diffractc ic acid s) . as well as the ·chalybaeizans 
unk nown'. 

Xonthopannelia Jividica 1-!a.Je, Mycoraxon 27 : 584. 1986. 
The reported cortical chemistry of this species (usnic acid). could not be con finned 

in a thin-layer chromatographic study of the isotype specimen. Instead atranor in was 
the only co rtical substance found , and no trace of usnic acid could be detected. The 
medulla contains colensoic and lividic acids as reported. More collections are needed to 
eliminate the possibility that this spec ies docs not intergrade chemosyndromically with 
PanneHo mougaensis Elix . 



Parmeliamorroninipullc/a Bcussc, Botllalia IS: 315.1984. 
An addit ional isotypc specimen has been deposited at CO LO. 
Recently a large collection o f this lic hen was made: 

SSI 

SOUTH AFRICA, CAPE PROV INCE.- 3225 (Somerset East) : Mou ntain Zebra 
NationaJJ•ark ncar Cradock. Bankbcrg mountains, Wilgcboom River Valley,just beyond 
popla r grove from dam, dolerite ridge o n W side o f road, on sil tstone and dolerite o n 
steep E slo pe, alt. 1280 m (- AU). f~ Dmsse 4685 , 29. i.l 986 (B M. COLO, LD, ME L, 
PRE. S. UC, UPS, US). 

Pormelio mutobilis Tayl. , l..otui. J. Bol. 6: 171. 1847. 
1l1crc is type material of this species both in BM and FH, but FH is the only her· 

barium wit h ma teria l labelled with the wo rds ·s• and 'Uitcnhagc' as cited in the original 
description. 1l1is material , which must be regarded as the holotype, consists of two 
specimens, both of which con tain usnic, fumarprotocetraric and succinopro tocetra ric 
ac ids, and which arc morpho logically essentially the same. Titis lichen has previously 
been variously referred to as P. subconsperso Nyl. and P. phaeophana Stirt. , although 
the list of synonyms is now very long. 

The latin description fits the holotype material fairl y well , except for the word 
'cinereus· ("'grey), which was used to describe th e colo ur of th e thallus. In the post· 
amble the autho r compared the lichen to P. consperso Ach. in its mode of branching. 
and toP. hcrbacca (Huds.) Ach . (= Lobaria taerevirens ( Light f.) Zahlbr.) in colour and 
general habil. This Iauer lichen is a tan colour when dry, and resembles a Xamhopar· 
mclia rather dum a Paroparmelia . 

Since the lower surface was stated to be brown in th e original description ('subtus 
fuscent ibus'), the material with a brow n lower su rface must be selected. This excludes 
most o f the rest of the syntypc material, labelled as from Uitenhage, wh ich is P. hypo­
/cia Nyl., a macula te lichen with a black lower surface. 

XamllopanneUaolia•etorica l-lale,Mycoraxon21: 591.1986. 
The description of this species is based o n a mixture of two species. One species is 

grey and contains at ranorin and olivctoric acid, and the other is yellow and conta ins 
usnic and gyrophoric acids. The grey species is probably Pamielio asrricro Brusse with 
the alectoronic acid obscured o n the T LC plates, and o ther species is probably Parmelio 
cndocliromatica (Hale) Brusse, the type of which comes from very close-by o r even 
from the same spot o n Table Mou ntain . Neither of the ' sc henkia na pigments' were 
found in X. olivcwrico. but pigments are produced in o lder parts of the lobes, and arc 
sometimes not detectable , as in P. schenckiana it self. 

Panneliapatulo Urussc,Bothalia 15:3 17. 1984. 
An additional isotype specimen has been deposited at US. 
AJthoug.h the type of this species is quite t ightl}' adna tc , I include in the range of 

variation suc h looser fomts as Xamhopannelia oribensis Hale . 

Panncliaral/a Brussc,Mycota.xon 27: 240. 1986. 
An additional isotypc specimen has been deposited at ANUC. 
The range of this species is now known to cover the whole of the Cape fo ld mou n· 

tain area up to Uniondale. by the following additional spccin1ens: 
SOUTH AFRICA, CAPE PROVINCE.- 3219 (Wuppertal) : Clanwilliam district, 

Biedouw Valley. I km S o f Mcrtcnhof, o n low ThiS kranzes on gentle N facing slo pe, 
alt . 500 m ( - AA). F. Bnmc 1168, 3.v. I98J (Btt.-1, LD, PRE). 3318 (Cape Town) : 
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Bothmaskloof Pass near Ric becks Kastccl. Porsclcinbcrg. on TMS outcrops on NW s.lope. 
alt. 350m (- 80). F. Bn<Jsc 2777, 28.iv.l981 (PRE). 

Pomleliilscirula Drus.se, JJothalia IS: 317. 1984. 
An isotype specimen has been deposited at CO LO. in addition to the LD & PRE of 

the original publication . 

Pormelia spargens Brusse, /Jorllalia IS : 3 18 . 1984. 
The range of th is spec ies has been extended by the following spec imens: 
SOUTH WEST AFR ICA/ NAMIDIA.- 2016 (Otjiwarongo): 7 km SofOtjiwarongo. 

tall boulder strewn koppie, on granite on S slope (- DA). F. Bmsse 4207. 21.iii.l984 
(PRE). 

SOUTH AFRICA. CAPE PROVINCE.- 3322 (Oudtshootn): 10 km S of Prince 
Albert , Dorps ruver valley. at picnic site. on vertica l S TMS cliff. at N base of large 
moumain range (Swartberg range), alt. 790 m ( - AC). F. Bmsse 4885, 7.ii. l986 (UM , 
COLO, LD. PRE); 9 km N of De Ru st , Mciringspoort , on SW TMS o utcrop with 30° 
slope. alL 550 m (- BC). F. Bmssc 4826. 5.ii.l986 (BM. COLO. LD. PRE, UI'S. US). 

Pormelia rlzomnolico (Hale) Brusse 
Synonym: Xontltopam1elia rhamuolico HaJe.Mycotaxon 27: 604. 1986. 
An examination of the iso type specintrn. showed that no tha.mnolic acid wa s 

present as originally reported . Titis was immediately clear. because the medulla did not 
react with K. However. the chemist ry is new for a Xanrhoporme/io containing squamatic 
acid and two uniden tified substances in the medulla . Garbarino era/. (1987) have 
identified 2-0-methylsqu amatic acid in Prorousnea mage/lanica (Mom .) Krog. which 
may be the same as o ne of these unidentified substances. 

Parmc/io wlCllliO Brusse, Botllo/itJ IS : 319. 1984. 
An isotype specimen has been deposited at LD. 
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RU'['!;TR()£JIIA ALL.AJITOSPOR.A : AM UNDESCRIBED SPEC IES OF' 
THE stLEROTIIUACEA£ FROM SPAIN. ' 

Ricardo Gal6n z, Merlo Honrubla ~ a Jaaes Terence Pal.er • 

2 Dp t a. Bl o losJe Vesetal <Bot~nlca J, flnlversldad de Alca/6 de 
Henan1s, Aptdo. 20, Alcal6 d• Henares, ~drld, EspiJ!ftJ. 

3 Dpto. Botdnlca, FIJc . 8/olog/a, tJn/versld.Jd de Hurcle, Ca•pus del 
Esplnardo, Hurcla, Espalfe. 

• 25, B••ch Road, $ ut ton Weaver, vi a Runcorn , Cheshire SfA l JER, GB. 

RutstroetJIIJ iJllantospora Gal4n, Honrubla a Po l 101r Is described os 
a new species for science. Its peculiar habitat <little deco•posed bark 
of Pinus spp. branc hes> together with the hymenlal character s and the 
mi croanatomy of the apothec Ia are used to separate It froa Rutstroemla 
flraa <Pers.: Fr.> Karst. Photor~lcrogrophs show the 110re Important 
characters, us ing an optical 11icroscope. 

Se describe Rutstrosltlla alltmtosporll Galen, Honrubla a Pe lme r como 
especle nueva para la Ctencta. Su peculiar h6bltat <corte:te de r aMs 
poco descompuestas de Pinus s ps. ), unldo a las caracteristicas de los 
constltuyentes del himento y o lo mtcroonoto111a de l os apoteclos, son 
usadas co110 elementos de separacl6n con Rutstroaala flriiiJ <Par s.· Fr.> 
Karst. Se aporten •lcrofotograffas al mlcroscoplco 6ptlco de los 
caracteres m4s sobresa1 1entes de le espec le. 

I£TIIOOS 

Microscopic studies have been .ade using 5".; KOH, 21. KOH- Phloxlne, 
Melzer's Reagent and Lactophenol-Methyl Blue . Photomicrogra phs, 
inc luding phase cont rast, \lOre made with a Nlk on microscope, Optiphot 
.ode!, with an Incorporated autoa~attc systea. Line drawings we r e 
prepared using a ceaero lucldo . Moss ascospore cui lures were grown In 
test tubes at room te11pero t ure on P.O. A. 

Specl.ens of the type col l ection are preserved In the privata 
herbaria of the three outhors: RG <R . G6lan >, HHG <M. Honrubia ) and JTP 
(J. T. PaiHr) with duplicates in various Spanish universities end 
research centres as part of the Hycotheca Hl•panlr:e ond Cornell 
University <CUP> whilst the other three collections are in herbaria RG 
and HHG. 

1 This ptJper was presented In a sltshtly differen t for• ot the SJaposlo 
de BoUn/ca Cr lptosUtr:a Vl/1 on 23-26 Septeaber, 1987, In Nadr/d. 
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IIITROOUCTJON 

Following the appe arance of a recent publication <HONRUB IA, 
BERTAULT a: l.L.IMONA, 19&3 >, one of us <R. G.> bec a.e Interes ted tn t he 
s tudy of cert 11ln co l l ections Identif ied by t hese authors as Ruc s troemla 
flru <Pers. ) Kerst. 

The more Impor tant c ha r acters of these col lect ions, judging f rom 
the descrtptlon and t llust ra tlons, are the bicell u l a r, lncurved 
ascospores and, above a l l, the very character isti c habitat : cortl cated 
branches o f Pinus halepensfs Mill er . 

WH ITE <1941) studied not only t he type of Pezfza flrtu bu t a lso 
additi ona l spec imens fro• vari ous Cen tral European countr ies and , In 
accordsnce with his exce l lent description, th is species, al so known os 
Pocu lura flriDUID <Pers . : Fr .> DUIIOn l, Is characteri zed by tts weakly 
lnequ ll ateral ascospores , ot firs t untcellulor , wi t h 3-5 septo ot 
DG tur lty and eru11pent from the st r omot tzed wood beneath or through 
f issures In the bark of dec iduous trees , especi al ly Querc us. He 
Inc luded o lronslatlon of RutstroBmla flru Yar. a c uum Feltgen , 
appa ren tl y on ly known f r om the ortglno l coll ec tion on Pinus needl es In 
Luxembourg end commented : "No morpholog lco l c horac ter s are Indicated 
wh ich would separote t h i s variety froll the s pecies and It Is here 
u ln talned on ly because o r It s rather dlstlnctiYe hab i tat ." 

Therefore. cao ttvo t ed by t hese contrad ictions and In coll a borati on, 
t he col l ections In Herb . Murcia and those to wh ich we have previously 
referred, hove been r es t udied. In addit ion, fresh moterlo l on Pinus 
halopensls os well os Pinus s p . <P. plnaster Alton and P. nlsra Arnold 
subsp. salzfll.lJnnll COuna l> Fronco growing toge t her In o CDixed wood ) have 
o lso been l nvestlgoted. 

The r esults l ndl cote a di s tinct taxon and a s pec ies new to sclence 
Is there f ore proposed. 

DESCRIPTION 

Rutstroe•la allantospora Ga16n, Honrublo a Palmer sp. 

MISAPPl. ICATIOH: Ruts troemla flriDIJ <Pe rs .) Karst . by Honr ubla, Bertaul t 
a l.l.liDOno In Bu l I. Soc. Mycol. Fn mco 99: 299 <1983), 

StroM praesens, parte externa dublua, sed pat~ms obscure zona 
supe r ex t ernam cortl cls fac lem. Apot hecla gregor ia , cupulata , stlpltata 
et rufofusca. Receptaculua pru l nosum. Di s cus 0.3-0.8 111111 . dla11 . St i pes 
se11per aanlfestus, variable lnc reaentu• habe t . Exclpu lua Ech le trlbus 
teguii!E!ntls f or ~~~at u.m . Ex ternum teg ua n t um rar l s hypha e , fuscls, r omos l s , 
flexllibus, l ax l sque for 1110 t um. d ispostt i s par i bus lntervalli s 
superflclei, l enu ibus porle t i bus , cu.que plctus f ul c lmentls est 
lncrus tans. Tegumentum madlu11 hyphae hya l lnls formatu11, quoque paribus 
lnterva l l is supe r ficle l dlsposltus, angustls luml ntbus et va lde 
glutlnos l s pari ettbus. Tegumentum lnterlus lndeflnlta mogn lt ude, 
formatum hyphoe s l mi l l l mls componen tium lnternus stre t um . Modu llare 
Exclpu lua intrlcata te xt ure . SubhyMnhm densum, <texture ln t rtcat a 
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aunt texture eplderCDOidea> . Asc i octosporlcl, subcyllndrotl , J +, <70>-
65- 115 x 6.8- 6 ~~~ - Ascosporae allantoides, slgmoldeo aspectum, <0 - >1<-
2> septolls, hyo l tnl 10 . 5-1 5.5 x 2. 4-3.5 iJ•· quae microconidia In uno 
vel duobus extremis generant. Microconidia subglobosa <x 2-2.5 v•> 
untguttu l eta . Paraph yses subclava toe <x 2.4-4 . 3 vm> , plurt septotae; 
summum c u l men col ore fusee . 

Hobltat : In cor tlce ra1110rum aor tuorum Pl n l halopensl s; In Acen lc he , 
8u l los, In provincia Murcia, In Hlspanl a ; Legit H. Honrub l a et 
J . T. Pa l ~~er (8- xll -1964 >; Holo t ypus: RG 346 et l so typl In CUP 
61858, JTP 4130 and MHG 426-2 . 

StroM externally Indeterminate bu t appearing as a darkened area 
on the underside of the bark with no st roaatlzatlon of the phlo.ll. 
Apo thec la grega r ious, tupulate, stlpitate, redd ish br own . Receptacl e 
prutnose. Disc 0 . 3- 0 . 8 1111 In diameter. Stipe always presen t , although 
f r o11 we l l developed to variab le <equa l In length to the di a me te r of 
the disc ), orten very s l igh t l y Yll lose a t the base . Ec tal Exc l pu l u.. In 
three layer s: outar 2one fo r med of some s pa r se rows of loosely 
branched, flexuous , brown hyph ae <x 3- 6 . 5 ).1 111 In d la11. ) arrang ed 
para llel to the surface , with th in walls encrusted with p igmen t giving 
a typ ica l ly banded aspect CFlgs . 3 • 5c ) . The med i al l a ye r (30- 38 p11 
thick ) Is fo r med of hya line hyphae, simi l a rly para ll el to the surft~ce, 

with ver y small lumina and strongl y gelatlntud walls CFJp. l ,a 3> . 
The Inner 2one, of Impr ec i se thickness end not we ll del imi ted f r om the 
Hed u l lt~ ry Exclpulum, Is for med of very st et tar hyphae to the outer 
zone, ( I.a . encrus t ed wo l ls, loose e nd pa r allel with co l our ed content s) 
but lighter In colour end up to tO pm tn d IeMler CFJa. JJ. Medullary 
Exc lpulua well developed, of text ura l ntr l ca ta and subhyall ne cells 
wi t h th i n, smoot h wa l ls <3-6.5 IJIII In dlam.) CFigs. I 4 2). Subhy.en lu.. 
compact, s pa r se ly developed, f ormed of densely woven brown hyphae: 
tex tura lntrlca t a or text ura eplderJDOidea (FIR· 1J. Asc i a .. spored, 
subc y l lndrl c a l <tape r ing below to form a pedicel of imperceptible 
limit!") with a broad, 1 rounded apex and a broad plug, H, 00-)85-115 
x 6 .8-8 IJII CFip. I, 4 • 5). Ascos por e s allantoid , t nequlleteral, 
somet1Des s ligh t ly sigmoid with <O->t<-2> s ept a , hya line and produc i ng 
microconidia at one or both op t ces <present even In the asc i >. CIO.S>-
11.5- 15.5 x 2. 4-3. t <-3.5) ~~~ CFi gs. J , 4 a 5>. Mi croconid i a su bglobose 
<x 2-2.5 ~a), un tguttulate CFIIJS. J , 4 I 5 ) . Perephysas subclevate, 
branched at the ba s e <x 2. 4- 4. 3 ~m) , plurlsepte te , brown at the a pex 
and appea ring hyal ine below with length simi lar to and not protrudi ng 
t~bove the as ci (Fla. 5>. 

ETYJD...OGY: Fro11 LatIn : allanto l deus <sausage-shaped> end s por a e 
<s pores>, refe rr i ng to the sha~ of the a scospores . 

ADDITIONAL SPECI~S EXAMHfED: On ba rk - covered t wigs and branchlet s of 
f a llen branche s of Pi nus haJepensJs Hllle r U > or Pinus sp. (2) : 
El Carrascalejo , Bullas , prov . Hurcl e , <1>, 27-x- 1979, X. Ll.l110na , 
MHG 23 43; Val l e de Leiva , Si e r ra de Es putl a , pr ov . Mur cia , 3-xll-77 
(1), X. LLi.ana , MHG 426, Hycotheca Hlspanlco 187; Los Ree l es, 
Estepona, prov. M6 l aga, Spai n , 13-v t - 1984, <2 >, H. Honr ub l a , 
R. Gal6n & J . La rios, RG 328. 
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Rutstroe•l« .sllttntospora 

FIG. J: Long it ud i nal section of apotheclum to show the HymenluiD (h), 
Subhymenlum <sh>, Medul lary Exclpulum (.a) and the external <ee• ) , 
medlt~l <ttr> and Interna l <ee3 ) of the Ectell Exclpulum. 

FIG. 2 : In termix ed hypha e In the Medullary Exc l pulu11. 
FIG. 3: Gelati n ized medial l ayer (ee2) and external layer (ee 1 ) of the 

Ec t a 1 Exc 1 put um sho~o~lng the encrusta lion of t he hyphae <arrows) . 
FIG. 4 : Hymen lum <h > with a-spored Asci and 1-septate Ascospores . 

FIG. 5: 8-spored Asci and 
Pa r aphyses (a) , Mature 
Ascospores and 
Hl c r oconldla CbJ 
and Hyphae fro• the 
e xteri or or the Ectal 
Exc tpulum showing the 
bonded reinforcement 
or the wal ls CcJ . 

DISCUSSION 

Thi s species Is dlsttngulshed by its main l y ! - septate, nar r owly 
allanto id ascospores and the banded rougheni ng on lhe tomentum emerging 
f r o11 t he gela t in ized exclpula r zone, es simi l ar l y stated t o occur In 
Elllottlnltt kernerl (\iet t st.) Kohn <L. M. KOHH In lltt.> end 
developme nt froca the bark of Pinus spp. The species bel ongs In the 





563 

genus Pocu lullJ Vele n . , as typified by DUMONT 0972>, which Is 
characterized by a st r atum o f !. prismatic , gelatinized ce ll s In the 
ectal exclpulum c onstructed In a compltcah!d manner and formed of 
prosenc hylllll t ous cells. Howeve r, In v i ew of the r ecent vote of the 
Committee f or Fung i and l. tc hens of the In t ernational Associ at ion f or 
Plant Taxonomy to conserve the gener ic name Rutstroemla Karst. wlth R. 
fi rma <Pers.: Fr.> Karst. as It s t ype, we are now required to adopt 
Rutst roemla. Therefore Poculum Vel. Is a ta xonoll'l lc synon ym. 

It undoubtedly has affinit ies with Rut s troetl la fl r ma, not only 
zacroscoplca l ly but also In t he mic roanatomy of the apothec lum. 
Desp i te this, 1?. fi rma has no .. banded" hy phae In the exclpulum and the 
asci are longer, 130-153 x 9- 10.5 .-m with t he a scospores nea rly 
stra ight or slightly lnequilateral, l arger , 15 . 5- 21 x 4-5 . 5 .-m In 
Spani sh speclaens. WHITE <194- lJ gave the asci a s 125-150 x 9 .5- 13 J.lm 
end a scospores as 14-1 9 x 4. 7-6.5 J.UI'I , becoming 3- 5 septate at maturit y 
CFJs.6> . PAl.MER a TRUSZKOWSKA <1969 ) repor t ed on two collecti ons on 
Quercus r obur tw igs In Poland with asci 118-157 x 6.1-10.8 J.llll end 
ascospores 12- 17.7 x 3.7-6. 4 J.llll , narrowly ellipsoid with po in ted ends , 
2- multlguttull o te end becomi ng septa te. DENNI S (1978) gives t he asci as 
150 x 12 11• and ascospores a s 14-19 x 4- .0- 6.5 .,_m, becoming 3-5 septate 
at rLatur lt y. The characteristic short-sti pltate apothec la may very well 
have been due t o t he typ ical ly ae ri al habllat as stlpes or apothecla 
subseq uentl y developed In natural culture were up to 7 11111 long and may 
simil arly occ ur on t wigs Immersed In the sell or leaf litter. 

This new taxon has been reported by HONRUBIA a al. <J983) with asc i 
120-140 ~n and bscospores 15-19 x 3-4 ~111; these d imens i ons have not 
been encoun t ered In the present r e ., lslon . 
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ABSTRACT 

Seve nteen species of Laur era Reichenb. are described in 
detail together with a key to spec i es . Laurera cuminqii , L. 
meqasperma , h phaeomelodes , L. s phaer ioides and L. var 1a 
a r e new to India a nd L. alboverruca , L. aurantiaca, L. 
colum~!.!ata , ~:.. fusis pora, L. i nd ic~, L. sikk.imensis, L. 
subsphaerioides, ~ tuberculosa, h verrucoaggregata and h 
vezdae are new species. 

INTRODUCTION 

The genus Laurera Riechenb. cha r ac t e rized by the 
ascomata embedded in pseudost.roma , fissi tun ica te asci, 
interthecial hyphae branched a nd anastomosed, forming a 
loose a nd r e gular reticu lum and hyaline, muriform 
a scospores , is placed in the family Trypetheliaceae , ba sed 
on the incl usion of the ascomata in pseudost r oma , together 
wi th the four o the r genera - ~. Mela no t heca , 
Tomasell ia a nd Tryoethelium I Zahlbruckene r , 1926; Letrou i t -
Ga linou, 1957 , 1958 and Harris , 1975. I 

Recen t ly, howe ve r, Harri s placed the genera Bottaria 
( ,.. Mycoporum Flot . ex . Nyl.) a nd Mela notheca in the fam i ly 
Pyrenulaceae and Tomasellia in the family Mycoporaceae 
IBryolog ist and Evans1a , 1n press ). 

Vcz.da ( 1968 ), who found the asci of both Laur e r a a nd 
Tr ypethe!.ium to be bituni cate , r emoved Laurera to a sepa rate 
group along wi th some species of Polxblastiopsis , while 
Poelt ( 19741 , preferred to place the genus in the 
provisional f amily Lau re ra ceae but referred Phyllobathelium 
also to the same family. Er iksson (198 1 ) , however , is of 
the ope nion that i f the family Trypetheliaceae is split up 
and Laurera is s egregated into a fami l y of its own, t he name 
of t hi s fimily should not be La ure r aceae ( sensu Poelt , 197 4 ) 
but crypotothe l iaceae . 

In t.he revisionary s tudy o f Laurera , Letrouit - Galinou 
(1957 , 19581 dist.inguished six di ffe rent g r oups , in the 
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qenus based on the resemblences of the species particularly 
in the type of the structure of the pseudostrorna, namely : 
h octospora (Fig. 1>, L. megasperma <Fig. 2) , !::.:_ 
sphaenoides <Fig. 3l , L. phaeomelod es (Fig . 4), h cumingii 
(Fig. Sl and h madreporiformis (Fig. 6l. 

Thus , the st ructu re of t he pseudostroma , morphology of 
the thallus and the ascospores provide good t axonomic 
criteria fo r the speciation in Lau rera. 

~ includes 31 corticolous species and 4 varieties 
distributed mainly in tropical regions of the world 
(Letrouit - Galinou , 1957 , l958l. Recently , Harris <198 4 ) 
described o ne species of the ge nus, L. aurata Harris from 
Brazil a nd recognized h su bdis junct:i (Mu ll . Arg .I Ha rri s 
(syno nym h dodgei Letr. G.l from Cuba and Galloway <1985), 
r ecorded!::.:.. elatior (Stirto n l Galloway , from New Zealand. 

I n India the first records of the genus were made by 
Nylander t 1869 l, who r eported two species : !::.:.. benguelensis 
(Mull . Arg . l A. Zahlbr. Cas Trypethelium l.!!!.~reporif~ 
Eschw. l and L. subdiscreta CNyl. l A. Zahlbr. Cas 
Trypethelium subdiscretum Nyl.) f rom Bengal, based on the S. 
Kurz collections . 

Although a number of studies on the lichen flora of 
India have been carried out i n recent years and several 
species of pyrenolichens have been repor t ed , only two 
species, Laurera sp. from Chunabhatti of the Darjeeling 
district CLWU-66.104) by Awasthi and Agarwal <1970) and h 
madrePOriformis CEschw. l Riddle, from 24-Parganas (n.675l by 
Roychowdhury Cl985l, have been recorded. 

Seventeen corticolous species of this genus have so far 
been determined from lichen specimens collected in the 
Weste rn Ghats, North East India and t he Andaman Islands . 

Figs. 1- 6 : Structure of Pseudostromata 1. type !::.:.. octoseora 
CLetrouit - Galinou, 1957, pl. I , fig. Al , 2. type h 
meqasperma (73. 2325 l, 3. type h sphaerioides < 85.869 ). 4. 
type L. phaeomelodes, eg. !::.:.. verrucoaggreqata C 86. 550, 
Holotype- AMHl; 5. type h cuminqli <85.1019>, 6. type~ 
madrePOrifo r misL h tuberculosa (74.2689, Holotype - AMH). 
Explanation fo r the abb rev iations used i n figures. a , 
ascoma; al, algal layer ; b, supplementary brown layer; c, an 
amorphous cortical zone; ex, zone of Ca - oxalate c rystals ; e, 
external zone CK + red); eb, external zone of brown hyphae; 
ib, inner zone of ligh t brown hyphae; ic, i nner amorphous 
zone: m, medullary zone <crys t als studded>; O, ostiole; 
ps.a; tissue of pseudostrorna and ascomata; s , substratum 
cells; rs, red substance CK + purple l. Scale = 500 jJm . 
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KEY TO THE SPECIES 

la. Cortical present up to the ostiol es of 
ascomata . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . 2 

lb . Cortical zone broken at the level of t he thallus at the 
base of pseudostroma ........ . .... . ................. 11 

lla12a.Cortical zone bending towards the bot t om , 
skirting the wa ll of ascoma; algal layer present 
up to the ostiole; type h meqasperma 
••.........•........•.....•..•..•.•....... .... 3 

tla12b.Cortical zone not bending towards the bottom, 
algal layer broken at the level of thal lus; type 
h sphaer ioides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

( 2a I 3a. Ascospores 4/ascus , l arge, 200 - 300 p.m in le ngth 
(ascomata in concolorous pseudostromata I; 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·... h megasperma 

(2al3b. Ascospores 8/ascus, always less than 225 urn in 
length ........... ........ .. .. ................... 4 

<3bl4a. A.scomata with columella or vertical walls 
<Multi loculate) •.•• • ••••. .. ..... • .••.••...... 5 

<3bl 4b. A.scomata without columella or vertical walls 
<uniloculatel .....• .• . .. . . • . . . •. . • . . .••• . .. . . 6 

( 4al5a. A.scomata with strong columella; pseudostromata 
concolorous with the thallus, with white, flattened 
top; ascospores 160-200 x 23-33 p.m in s iz e 
...................... . .............. ~ columellata 

(4al5b. Ascomata with strong, vertical wa lls, mu1tilocu1ate; 
pseudostromata conical, dialated at the base; 
ascospores 66-150 x 23 - 36 pm ~n . si~e 
..................................... ~ s1kk1.mensl.S 

(4al6a. Ascoma having hymenium saturated with o r ange 
globules; ascospores 115-1 35 x 26-32 pm i n size 
.........•.••............•••...... ~ aurantiaca 

( 4b l 6b. Ascomata with clear hyme nium, wi thout orange 
globules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

(6bl7a. Pseudostromata brownish black to black, immersed; 
ascospores fusiform, 33 - 53 pm in size 
......... ................ ..........•... ~ fusispora 

( 6bl 7b. Pseudostroma ta concolorous wi th the thallus; 
ascospores never fusiform, more than 60 pm .. ..... 8 

< 7b l Ba . Ascomata immersed; per iostiolar reg ion black, 
disc like, separated from the tissue of 
pseudostromata by deep cleavage; ascospores 66-
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100 x 16.5-28 pm; cortex K + red 

< 7b) Bb. Ascomata semi-emergent; per iostiolar reqion 
brownish black not separated by cleavage; 
ostioles papillate; ascospores 95-160 x 30 - 50 
pm i n size; cortex K + orange 
•... . ..... . ... . ..................... . ~ ind ica 

( 2b) 9a. Pseudostromata white, polycarpic ; as cos pores 
2/ascus, 99 - 13 2 x 26.4 - 36 . 30 pm in size 
· · · · · · · · · · · · · · · · · · · · · . . ... .. . . . . . . . . h sphaer ioides 

( 2b) 9b. Pseudostromata other than white; ascospores 2-
4/ascus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

<9b>l0a. Pseudostromata concolorous with the thallus; 
ascospores 2/ascus , 99 - 118 x 30 - 37 ~m in size; 
thallus farinaceous, cracked 
............................ h su bs phae r ioides 

( 9b>l0b. Pseudostromata concolorous or brown; 
ascospores 2- 4/ascus, 100-178 x 33-43 pm; 
thallus not farinaceous, smooth 
................. . .... .. .. . . . ... . ... h vezdae 

<lb>lla.Tissue of the pseudostromata totally carbonized; 
type h phaeomelodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

(lb)llb.Tissue of the pseudost r omata not carbonized 
........................... .. . . ............. . .. . . 14 

tlla)l2a. Pseudostromata monocarpic ..... h s ubdiscreta 

llla>l2b. Pseudostromata polycarpic .... . ............ 13 

<12bll3a. Pseudostromata 1-5 carpic; ascomata surrounded by 
scale like structure at the base; ascospores 
oblong, 23 - 46 x 7-13 pm in size 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · . . .... h phaeomelodes 

( 12b) 13b. Pseudostromata 1 - polycarpic (large number ) ; 
ascomata not surrounded by scale like structure , 
glossy; ascospores 34 - 46 x 12-15 J.l m in size 
... . ................ . ......... h ver rucoagqreqata 

<llb)l4a. Outer most zone of the pseudostromata 
consisting of brown hyphae followed by 
medul l ary zone and t he inner most zone of 
light brown hyphae; type h madreporiformis 
....•••.•.....•..•........................• 15 

lllb)l4b. Outer most zone of the pseudostromata is 
brown , K + red , followed by zone of Ca-oxalate 
crystals and internal amorphous :zone; type I... 
cuminqii .. . ................ . ..... . ..... . .. I6 
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( 14a ll5a . Ascomata strongly columellate; pse udostroma ta 
white ; ascospores 85 - 169 x 30-33 pm in size 
· · · · · · · · · · · · · · · · · · · .. · · · ........... h a l bove rruca 

( 14a l l5b . Ascoma t a ecolumella te; pseudostromata brownish 
black to black; ascospores 70-132 x 40-50 ,u rn in 
siz e ............ . ..... . ... . ....... h tubercu losa 

<l4b>l6a.Pseudostromata orange, medulla ye l lowish 
orange , ascospores 36 - 66 x 10 -1 2 pm in size 
................................... h cuming ii 

( 14bl l 6b . Pseud ostromata greenish yellow to yellow; 
ascospores 60 - 76 x 13-19 pm in size 
· · · · · · · • · · · · · · · · · · · · · · · · · · · · ... h benguelensis 

1. La u r e ra alboverruca sp . nov. <Figs : 7, 11 , 28 1 

Typus Andaman Islands , South Andama n, Port Mout , 
1 4. 2.1985 , P.G . PATWARDHAN , M. B . NAGARKAR & P.K. SETHY, 
85.36 <Hol otype- AMH, Isotype - BM). 

Tha l l u s olivaceus , endophloeodes; st r atum corticate 
amorp hum , 26-43 p. m c r assum; stratum gonidiale 16.5-33 p.m 
crassum; stratum medullare albidu m; pseudostromata thallo 
fere concolores vel albida, prominentes , oligocarpica, l - 3 
ascomata continentes, circa 1-2 nun lata, ostiolo fusco vel 
nig r a per iostiolo nig r o; structura pseudostroma ejusdem modi 
ac groupe b_ ~qf.~QQ£lformis, columella centrali basi 
dilatata , apice acuto instructa , ascosporae 6-8 nae, 
oblongae , medio constrictae, parenchymaticae, 85-169 j.lffi 
longae at 30 - 33 pm latae. 

Thallus cor ticolous , crustose, grayis h-green to olive 
green , endophloeodal; cortex 26 - 43 ~m thick; ascomata 
strongly e rumpent, 1-2 m:n in diameter , columellate , embedded 
in monoca r pic to tri - carp i c pseudostromata; ostioles black, 
centrally situated, surrounded by black annular rim, wide 
open ; st r ucture of t he pseudostroma differentiated into 
th r ee differen t zones as in b_ mad r eporiformi s; ascospores 
6-8/ascus, oblong , parenchymatous, constricted at the 
middle, transversely and vertically multiseptate, 85-169 x 
23-33 pm in size. 

Chemistry : Thall us K-, P- . ,\!.edulla of the pseudostroma 
K- , P-. 

Spectme n Examined : South Anaaman , Port Mout, ts!>.J tL 
Rema r ks : h linearis <Dcxlge> Le t r. G. and h sphaerica 

COodge I Letr . G., the only two species of the group .b.. 
madreporiformis (Letrouit-Galinou , 1957) having large 
ascospores <more than 10 0 pm in l ength) , are comparabl e with 
L. alboverruca which , however , has white mo no - tricarpic , 
highly e l eva t ed pseudos tr oma t a, medu lla K- , strong l y 
columel l ate ascomata and much l arger ascospo r es (8 5- 16 9 pm 
long ) with midd le septum dist i nctly t h ickened and 
constricted. 
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2. Laurer a aurantiaca sp. nov. (Figs : 12 , 29) 

Typus : Ka r na t aka, Agumbe- Shringer i Road , 28 .2.77, P.G. 
PATWARDHAN & M. B. NAGARKAR, 77.461 I Hol otype- AMH). 

Thallus sord i de glaucescens, suboli vaceus vel 
o l ivaceus, verrucosus, hypothallo nigricante limitatus; 
stratum corticale 23 - 66 pm crassum; stratum medullare 
albidum , ascomata nig r a , hemisphaerica, immersa in 
pseudostroma ostiolo nigra, punctate, papillate; periostiola 
punctata ve l complanata; pseudostromata thallo fere 
concolores , elevata, globosa , 1- 5 carpica , circa 1-3.5 rnn 
longa et 1 - 3 mm lata;structura pseudostroma, ej usdem modi ac 
groupe h mesasperma, gelatina hymenialis sed numerosas 
quttulas aurantiacas continens ; ascosporae octonae , 
naeviculatae , extremita t ibus obtusis vel levite r attenuatis, 
116-135 pm longae et 26 - 33 pm l atae, septis tra nseversis 
multi , sept is verticalibus 1 - 6 , media co nstrictae. 

Thall us corticolous, crustose, grayish green to 
olivaceous green , distinctly warty; warts rou nded to 
vertically elongated, determinated by black hypotha llo i dal 
region at the periphery; cortex 23 - 66 ~m thick , hyaline; 
medu l la white; ascomata b l ack , carbonized, hemisphaerical, 
t hin at the base; ostioles black, punctate , centrally 
situated, su r rounded by black per i ostio l ar r egion; 
pseudostromata concolorous with the thallus, r ounded to 
orbicu lar , elevated, 1-5 carpic , 1 - 3 . 5 mm long and 1-3 mm 
broad , structure of the pseudostroma of the h meqasperma 
type, hymenium hyaline but completely saturated with orange 
coloured globules , ascospores 8/ascus , often constricted at 
t he middle, transversely many septate , vertically 1- 6 
septate, 115.5- 135 x 26 - 33 pm in size. 

Chemistry Thallus K + Yellow. Medulla of the 
pseudostroma K-, P-. 

Remarks : h aurantiaca holds an isola ted position 
among the species of the g r oup h meqasperma by the unusual 
presence of orange coloured globules in the hymenial tissue . 
Perhaps in t hi s respect it is nearest to L. santesso ni Letr. 
G. which has the hymenium saturated with a red coloured 
su bstance. L. santessoni is, in fact, not comparable with 
the p r esen t sPecies in r egard to other characters. 

Anot her species, h. sa ngu inaria Malme, also contains a 
red coloured substance , but only in the medullary region of 
the pseudostroma and not i n t he hymenial tissue. 

Figs 7 - 10 : Structure of the pseudostromata 7.L. alboverruca 
( 85. 36, Ho~ot:(pe-AMH); 8. h colurnella t a (78-:5'9, Holotype 
AMH); 9.k.=._ 1nd J. ca (85.656, Holotype- AMH); 10. L. sikkimensis 
(77 . 1970, Hol otype- AMH>. Explanation for theabbreVJ.atJ.ons 
used i n fig u res. a, ascoma ; al, algal layer ; b , 
supplementa r y brown layer; c, an amorphous cortical zone; 
cl, columella; eb, external zone of brown hyphae; hl, 
hyali ne suppl ementary layer resembling medullary zone; ib , 
inner zone of brown hyphae; ic , i n ner amorphous zone; 
medullary zone <crystals studded); s , substratum cells; w, 
ve r tical walls of as coma. Scale = 500 p.m. 
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3. Laurera beng ue1ensis <Miill. Arg.l A. Zah1br. in Cat 
Lich. Univ ., 1 : 503 , 1922. Bathel ium benquelense Mi.ill. 
Arg. in Flora , 68 : 256 , 1885. <Figs : 13 , 30) 

Type Bengal, l eg. s. KURZ, 1883, n. 852, Ex Herb. Mull. 
Arg. G. <desig nate d by Letrouit -Galinou , 1957). 

Thallus corticolous , crustose , yellow , smooth, cracked; 
cortex 50-70 p.m thick , light green to hyaline; medulla 
white, studded with crysta ls ; ascomata black, carbonized, 
embedded in greenish yellow to yellow, highly elevated 
pseudostromata; pseudostromata 2.5-5 mm long and 1-1 .5 rnm 
broad, with flattened tops, covered with yellow coloured 
pruina, consist of 1-6<10 > ascomata; structure of the 
pseudostromata of the h cuminqii group, but here without a 
particular zone containing Ca-oxalate crystals exclus ively. 
These crystals are mixed in the external, orange - brown 
coloured layer, forming a pruina on the thall us . A. 
secondary cor tex becomes organised from the superficial 
hyphae of the external zone of the pseudostroma, ascospores 
8/ascus, ovate-oblong, ends obtuse , transversely 15-20 
septate, vertically 1-5 septate, 60 -7 6 x 13 - 19 p.m in size. 

Chemistry Thallus K-, P-. Medulla of the 
pseudostroma K- , P- . Pruina (forming the outer layer of 
pseudostromal K + red, P-. 

Specimens Exami ned : Karnataka, near Mangalore , 
Manjeshwar, 76.1012, 76.1015, 76.1016; Bengal, S. KUR Z no . 
2o2, H.Nyl. No. 122, S. KURZ, sn, H.Nyl. No. 125, S. KURZ. 
no. 173, H. Nyl. No . 128, 173 (H). 

Remarks : h bcnquelensis can easily be distinguished 
from the al lied h cuminqii <Mont.. l A. Zahlbr., especially 
by its g r ee nish yellow to yellow pseudostromata covered by 
yellow pruina . h cuminqii, however , is characterised by 
bright orange col o ured pseudostromata having a distinct zone 
containing Ca- oxalate crysta ls but in h benguelensis there 
is no comparable zone of Ca -oxalate crystals and these are 
mixed in the external orange-brown coloured layer which 
resembles pruina frequently covering the thallus . 

This species was previously known only from Bengal 
Ct.ype locality), India . 

4. Laurera columellata sp. nov. <Figs : 8, 14 , 3ll. 

Typus : Karnataka, s . Kanara, Hiriyadaka, Udupi-Hebri Road, 
in moist rain forest, elevation 150 ft . , 22.2.1978, P.G. 
PATWARDHAN , 78.59 ( Holotype-AMH, Isotype-BM). 

Thallus viridis, olivaceus-viridis, vel flavo - viridis , 
laevigatus vel verrucosus , limitatus; stratum corticale 
16.5-66 pm crassum; stratum medullare albidum, ascomata 
subglobosa vel globosa, columello cent rali basi dilatato, 
i mmersa in pseudostroma, ostio1o puncta to, nigro, 
periostiolo complanato, nigro; pseudostromata thallo 
concolores , valde elevata , prominentes, maximum par tern 
monocarpica, raro b i -tr icarpica, constricta, rotundata, 
circa 0.8-2.5 rnm diametro; structura pseudostroma ejusdem 
modi ac groupe ~ megasperma ; ascosporae octonae, rectae vel 
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curvul~e, 160-20U pm lonqae et. 23 - 33 pm lat.ae , media 
constr 1ct.ae . 

Thallus corticolous , crustose , g r een, olivaceous green 
to ye llowi sh g r een, smooth to distinctly verrucose, 
determinate; cortex 16.5-66 pm thick, hyaline; medulla 
white , crystals studded, ascomata black, carbonized, globose 
to subglobose , embedded in strongly elevated pseudostromata, 
inva ribly colume l late, ostioles black, punctate , centrally 
oriented, surrounded by black periostiolar region often 
covered with tissue of the pseudostroma , pseudostromata, 
concolor ous with t he thallus, highly elevated , co nstricted 
at the base, with whi te, flattened tops , mostly monocarpic, 
ra r ely 2-3 carpic , structure of t.he pseudos troma of the L. 
megaseerma type, but a supplementary brown coloured , woodY 
layer present between the inner amorphous zone and the wall 
of the ascomata, ascospores 8/ascus , with ends obtuse to 
slightly acute, straight to slightly curved, constricted at 
the middle, transverse ly a nd vertically many septate, 160-
200 x 23-33 pm in size . 

Chemistry : Thallus K + 'iellow , P-. Medulla of the 
pseudostroma K-, P- . 

Specimens Examined : Karnataka, Sringeri , 2 km from 
Sringeri , Sringeri - Balehonur Rd -74.3129, 74.3130, 
74.3131, 74 . 3134, 74.3135, 74 . 3147 , 74 . 3209; km from 
Sringeri , on the Sringeri - Ba1ehonur Road - 74.3173 , 
74.3229, 74, 3259 , 31 km from Sringcri - Balehonur Road-
74.3161 , 74 .3162 , Bettigeri - 74.3412; Agumbe - Sringer i 
Road, 77.448; Sirsi - Siddhapur Road, -77.184 ; Hiriyadaka, 
Udupi - Hebri Road, moist rain forest approx. 150 f t . elev . 
-78.32, 78 . 36 , 78.37, 78.54 , 78.55, 78.56, 78.57, 78.58; 
Mercara - Bagmandala - 74.3413; Kerala, Anamalai hills , 
vazachal, 76.361 , Maryoor -76.448; Andaman Isla nd s , North 
Andaman, Oiglipur Range, Moist forest Sitapur - 86. 76 , 
86.77, 86.79 ; Tugapur Range, Patha r Thikri - 85.2424. 

Remarks : This new species is well cha racterized by the 
highly e l evated , large , rounded , mostly monoca rpic, 
constricted pseudostromata concolorous with the thallus and 
with white flattened tops; invariably with strongly 
columellate ascomata and ascospores 8/ascus , constricted at 
the middle septum , 160 - 200 x 23 - 33 J.lffi in size. 

L. columellata seems to be very closely related to L. 
meqas?erma---rM'ont. ,-Riddle and .&.:._ meristospora (Mont. J 'A: 
Zahlbr. and in many respects it seems to be intermediate 
between these two species. 

It agrees well with the h meqasperma in regard to the 
structure of t he pseudostromata but the ascospores are much 
larger ( 200-330 ~m in length), 4/ascus in L. meqasperma. 

h columel l ata resembles to h meristospora 1.0 having 
mostly monocarpic, e levated, concolorous pscudostromata and 
in having similar type of ascospore mo r phology and size. 
However, the structure of the pseudost r oma is different from 
h meristospora in having a suppl ementary brown woody layer 
between the inner amorphous zone and the wall of the 
ascomata. In addition , the ascomata of L. columellata are 
always columellate. -

5 . Laurera cumingii (Mont . ) Zahlbr. , in Cat. Lich. Univ. 2 
50 3 , 1922. Trypethelium cumi nqi i Mont., in Hook, London 
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J. Bot. 4 : 5, 18 45. (Figs : 5 , 15, 321 

Type : Philippi nes , CUMING, 217 0 , P. , BM ( ! I <designated by 
Letrouit-Gali nou , 1957 I. 

Thallus corticolous, crustose , pale greenish br ow n to 
yellowish b r own , smooth ; cortex 16.5- 66 pm t h ick, often 
studded wi t h hyaline crys t als; algal layer 13 - 40 pm t h ick; 
med u lla orange- ye ll ow, studded wi th hyaline c r ystals; 
ascomata 1 - 20 aggregated, yellowish orange to orange, 
hemispher ical , 0 .4 - 1.0 mm in diameter , with black tops, the 
structure of the pseudostroma of the ~ cumingii type, 
ascospores 8/ascus, pa r e nchymatous , ovate, oblong , ends 
obtuse , 36.33 - 66 x 10 - 22 pm in size. 

Chemistry : Thallus K + red, P- . Medulla of the 
pseudost r oma K + red . 

Specimens Examined North A.ndaman, Pa t har Thikri, 
Tugapur Ra nge , 85.2 402; Middle Andaman, Betapur Range , 
Pitcher Nala, 85 . 2387; Dha ninala , 85.2481; South Andama n , 
Little Andaman, South Bay, 85. 1019. Philippi nes, a.JMING 
2169, SM. 

Remarks The species is reported fo r the first time 
from India. 

6. Lau r e r a fus i spora sp. nov. (Figs : 16 , 33) 

Typus : Ka r nataka, Anamod ghat , 5 km from Anamod check post , 
Anamod - Goa Road, 10.12.1974, P.G. PATWARDHAN a nd A.V. 
PRABHU , 74.2499 I Hol otype-AMH , Isotype-BM> . 

Thallus subviride- flavesce ns , verrucosus , rimosus , 
hypothallo nigricante 1imitatus ; stra t um cor ticale 30 - 60 pm 
crassum; stratum mcdullare album; pseudostromata fusco - nigra 
vel nigra , polycarpica, immersa , i r r egulares ; structu r a 
pseudos t roma ejusdem modi ac groupe h meqasperma; 
ascosporae octonae , fusiformae , extremitatibus, acu t is , 33-
53 Jl ffi longae et 8-10 pm 1atae , septis t r ansver sis 10 - 15 , 
septis ve r ticalibus l-3 . 

Thallus corticolous, crustose , greenish yel l ow , 
d istinctly verrucose , cracked , determinate; cortex 30 - 60 1-1m 
thick; medulla wh i te , studded with crystals; ascomata black , 
carbonized, sphaer i cal, e xterna l ly not visible , totally 
embedded in pseudostromata; ostioles black , punctate, often 
indistinct; pseudostromata blackish brown to totally black , 
large, irregular l y spread al l over the t hallus, immecsed 
between thalline warts, polycarpic ; structure of the 
pseudost r oma of the .b. megasperma t ype , a supplementa r y 
brown tissue observed between the internal amorphous zone 
and the wall of the ascomata towards the ostiolar region; 

Fi gs ll - 18 : Ascospores . 11. h alboverruca <8 5 . 36 , 
Holotype- AM H); 12. L. au r a n t.1.aca ( 77. 461, Uolotype- A."!H); 13. 
h benguelens1s T76:TO~l4. h columellata ( 78 . 59, 
Holotype-AMH); 15 • .b. £!!mi n9l!. (85.10191; 16 . b. fusispora 
(7 4. 2499, Holotype- AMH>; 17 . ~ ~£.~ <85.656 , Holotype­
AMH); 18 . .!!.=._ meqaspecl!!_~ ( 73.2325). 
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ascospores 8/asc:us , hyaline , muriform , fusiform , ends acute , 
transversely 10 - lS septate , vertically 1-3 septate , 33 - 53 x 
8-10 pm in size. 

Chemistry : Thallus and medulla of t.he pseudostroma K- , 
P- . 

Specimens Exami ned : Karnataka , Ana mod Ghat, 1 km from 
Anamod check post , Anamod - Goa Road, 74.2477; Devimane Ghat, 
Si r si Kumtha Road, 74. 2607, 74.2608. 

Remarks The thin fusiform ascospores characteristic 
of the present species are rather rare among Laurera 
species. This type of ascospore is found i n h pyri10'riiiiS 
<Dodge) Letr. G. 

The new species , with the structure of the pseudostroma 
of the h. mesasperma group type, is distinct from all other 
species of Laurera by its highly verrucose t hallus; .-large, 
blackish brown to blac k irregularly spreadi ng, polycarpic , 
flattened, immersed pseudostromata a nd t h in, fusiform 
ascospores. 

7 . Laurera indica sp. nov. (Figs: 9 , 17 , 34 ) . 

Typus : Andaman Islands, South Andaman, Baratang Islands , 
Bishnu Nala, 22.2 . 1985, P.G. PATWARDHAN and P.K. SETHY-
85.656 CHolotype- AMH, Isotype-BM >. 

Thallus sordid glaucescens vel flavoalbus cont inuus 
inaequalis; stratum corticale 16.5-33 pm c ra ssum; s tratum 
medullare albidu m; ascomata integra, mgra , subsphaerica , 
ostiolo punctato, nigra; periostolum nigrum; pseudostromata 
thallo fere concolores , prominentes , oligocarpica , l-8 
ascomata contentes, rotundata, e l ongata, circa. 0.5-5 mm 
diam; parum evoluta vel evoluta; structura pseudostroma 
ejusdem modi ac .!!.=._ mega sperma ; ascosporae octanae , 
extremitatibus obtusis , vel leviter atte nuatis , 95-160 p.m 
longae et 30 -50 1-1m latae , septis transversis multt, sept1.s 
verticalibus 1- 8, medio constrictis. 

Thallus cor t icolous , cru stose, glaucous to yellowish 
white , more or less uneven ; cortex hyaline, 16.5-33 ~ m i n 
elevated pseudostromata ; os t ioles black , punctate, centrally 
situated, su rrounded by black periostiolar region; 
pseudostromata concol orous with the t hallus , 1-8 carpic , + 
rounded , 0.5-5 mm in d i ameter; structure of the pseudostromi 
of the h megasperma group, ascospores 6-8/ascus , 
transversely many septate, vertically 1-8 septate, 95-160 x 
30-50 pm in size. 

Chemistry : Thallus K + orange. Medulla of the 
pseudostroma K- , P-. 

Remarks : L. indica holds an isolated position in 
having pseudostrOrnata with two supplemen t a r y layers between 
the inner amorpho us zone and t he ascoma wall. The one 
towards the inner amorphous zone is more or less medulla 
like and is saturated with numerous hyaline crystals and 
t he second one, lining the wall of ascoma, is brown i sh r ed 
in colour and very thick towards the ost i olar region. 
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8. Lau r era !!!~~(Mont.) . Riddle , i n Bull . Torrey 
Bot. Club , 44 : 323 , 1917 . Trxpet he lium megasoermum Mont . 
in An n . Sci. Nat. Bot. , ser. 2 , 19 68 , 1843 . 
Zahlbruckener , A. , 19 22, Cat . Lich . Univ. , 1 : 505. 

(Figs : 2, 18 , 35l. 

Type : Guyana, Franca i se, leg . LEPRIEUR - P <desig nated by 
Letrouit - Gali nou , 1957). 

Thallus corticolous , c ru stose, whitish green , yellowish 
gr een o r g r eenish brown , uneve n but not disti nctly 
ver r ucose , determinate by thick black hypothalloidal region 
at the pe r iphery; cortex 20 -40 JJm thick , hyaline; medulla 
white, studded with crystals; ·ascomata black, carbonized, 
mo r e or less sphaer i al with black , pu nctate, ce nt rally 
oriented ostioles surrounded by white rim which is fo r med by 
the exposed white medulla of pseudostroma , embedded in 
ps eudost r oma t a ; pseudostromata concolorous wi th the tha llus , 
elevated , 1- 3- carpic , rare ly 4- ca r pic , 1-4 IMl long and 1-2 .5 
mm broad; st r uc ture of the ps eudost roma of the h meqaspe rma 
type , ascospor es 4-6/ascus, cyli ndrica l with obtuse ends , 
transversely and vertica l ly many septate , 230-298 x 26-36 ,urn 
in size. 

Chemis try : Thal lu s and Medulla of the pseudos troma K-, 
P-. 

Specime ns Examined Kerala, cardamom hills , Kumali 
Road, 73.2325, 73.2329, 73 . 2351, Darugiri, Oarug iri reserved 
forest , Baghma r a Road , 10 km from Ronjeng h , 78.410; Cey l on , 
South of the Island , G.H . K. THAWAITES- BM; Amazonia , C. 
WRIGH'f, ver r . Cub. 184-BM; Braz il, DR. BURCHELR. n. 339b-DM . 

Remarks : Laurera rneqaspe r ma <Mont.) Riddle i s very 
well disti nguished from all know n species of Lau r era by i ts 
very l a r ge <200 - 300 < 330l pm l o ng l , mo~4/ascus 
as cos pores. 

This species i s reported fo r t he first time from India. 

9. Laurez:<! phaeom~~es (Miill. Arg. l A. Zahlbr. i n Engler ­
Prantl, NatUrl. Pf hlanzen fa mil. , I Teil, A.bt. 1 : 71 , 190 3. 
Bat helium phaeomelodes Mi.ill. A.rg. in Eng l er, Bot. Jah rbuch 
6 : 39 4, 1885. Za hlb r uc kner , A. . , Cat. Lich. Univ. 1 : 
506, 1922 . <Figs : 19 , 36> 

Type : Cuba , l eg. WRIGHT , 1883 , n. 170 - Herb. MUller - G. 
<desiqnated by Letrouit-Galinou , 19571, Isolectotype-H( 1 >. 

Thallus corticolous, crustose, smooth, o l i vaceous brown , 
determinate by a black hypothalloidal reg ion at t he 
periphery, complete l y endophloeodal; cortex 20-66 j.lffi thick; 
algal layer 13 - 33 , pm thick , ascomata b l ack , ca r boniz ed, 
hemispherical, 0 .4-0.6 nun in diameter , 1-5 aggregated ir 
black, irregu l arly s haped pseudos tr omata, uni t ed a t t hE 
l evel of t he t hal line region and appearing like sca l es, 
ostiotes black, pu nctate, ascospores 8/ ascu1;, ova te tc 
oblo ng , 23 -4 6 x 7-13 pm in size. 

Chemistry : Tha ll us K-, P-. Medulla of t he pseudostrom. 

K-, P- . 
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Specime n Examined : Little Andaman , South Bay, 85.1015. 
Remarks h phaeomelodes, ea rl ier kno wn from Cuba, is 

reported for the first time from India . 

10. Laurera sikkimensis sp. nov. (Figs : 10, 20, 37> 

Typus : Sikkim , Gangtok, Near Tangshi Vi ew Poin t , 17 . 11.77, 
P.G. PATWARDHAN and M.B. Nl\GARKAR , 77.1970 (Hol ot.ype- A.."!H , 
Isotype-BM ) . 

Thallus crass us, continuos, ver rucosus, olivaceus vel 
fuscus, stratum cortica t e circa 66-100 pm crassum; stratum 
medullare album; pseudostromata thallo fere concolores, 
oligocarpica , 1-5 ascomata co nt ine ntes, circa l-5 nvn longa 
et 1 - 6 . 5 nun lata; ascomata mu l tiloculata, periost i ola nigra, 
albida annulata, ostiolo nig r a; structura pseudostroma 
ejusdem modi ac groupe h. megasperf!!.<! , scilicet verrucae 
hyphis in t e rmixtis cum cellulis substrati ; ascosporae 
octonae, murales, hyalinae , extremitatibus obtusis vel 
attenuatis , 60 - 150 pm longac et 23-26 pm latae , septis 
transversis 10-18 , septis verticalibus 1- 5. 

Thallus corticolous , crustose , dark greenish brown to 
brown, ver r ucose , determinate by black hypothalloidal region 
at t he periphery ; cortex 66-100 urn thick; medulla white; 
as coma ta large , woody , black carbon iz ed, embedded in l arge 
pseudostromata , hymenium divided into mo r e than o ne chambers 
by thick, carbonized walls, ost i oles black , punctate , 
centrally oriented, surrou nded by black periostiolar regio n 
wit h white annular rim; pseudostromata slight ly to highly 
e levated , concolorous with the thallus, horizontally 
elongated , 1 - 5 carpic, 1 - 7 nun long and 1- 6.5 mm broad; 
structure of the pseudostroma of the h megaspe r ma type, but 
most of the part covered with the ba rk cells up to the 
ostiolar reg i on, ascospores 8/ascus , transversely 10-18 
septate, vertically 1-5 septate, 66-1 50 x 23-26 pm in size . 

Chemistry : Thallus K + yellow, P- . Medulla of t he 
pseudostroma K- , P- . 

Remarks The present new species is very well 
distinguished from t he a llied species of t he ~ megaspcrma 
group by its dark brown, verrucose t hallus, concolorous 
pseudostromata with columellate or multioculate ascomata and 
smal l e r ascospor es of the size 66 - 150 x 23 - 26 pm wi th a 
constriction at the midd l e septum . In addition, most t i ssue 
of the pseudostroma is covered with bark ce lls. 

On account of the ascospore size and morphology it can 
be compared with the h ch rysocarpa (Mi.ill. Arg . ) A. Zahlbr. 
which , however, has differ ent morphology of the pseudostroma 

Fi gs 19-27 : Ascospores. 19. h phaeomelodes (85.1015); 20. 
h sikkime!l~!.~ < 77.1970, Holotype- A.'tH l ; 21 . !!:._ sphaerioides 
(85.869); 22. L. subdiscreta (H . Nyl. No. 322 , Lectotype- H); 
23. h subsphaerTOI'des-(85 .168, Ho1otype-AMH); 24. h 
tubercu losa ( 74. 2689 , Holotype-A."! H l; 25. h ~ ( 85.10 96l ; 
26 . ~ verrucoaqqreqa ta ( 86.550, tlolotype-AMH >; 27. h 
~ < 74 .2183 , Ho1otype -AMH ). 
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int.ermediate between the h megasperma and 
madrepor i formi s type s . 

11. ~sphacrioides (Mont.l A. Zahlbr. in Cat. Lich. 
Univ. 1 : 506 , 1922. Trypethelium sphaerioides Mont . in 
Ann. Sci. Nat. Bot., Ser. 2 1 9 : 73 , 1843. (Figs : 3, 21, 38 1 

Type : Guyana , LEPERIEUR, 80, sy ntype-BM (!I. 

Thallus corticolous , crustosc , brown, smooth, totally 
endophloeodal; algal layer deeply situated in the thallus; 
ascomata aggregate d in white slightly elevated , monocarpic 
to pol ycarpic 12- 131, 1-9 mm long and 2-3 rmt broad, rounded, 
linear or irregular, white pseudostromata, black, carbonized 
emergent; ostioles black, punctate to wide open , ascospore& 
2/ascus , ovate, parenchymatous, 99-132 x 26. 4-36. 30 )Jm in 
size. 

Chemistry Thallus K- , P-. Medulla of the 
pseudostroma K-, P-. 

Specimens Examined : South Andaman, Baratang, Nilambur, 
Fore st Guest ho use , 85.3 48, 85.869 . 

12. Laurera subdisereta (Nyl.l A. Zahlbr. in cat . Li ch. 
Univ. ~06, 1922. Trypethelium subdiscretum Nyl. in 
Flora, S2 : 73, 1869. (Fig : 22) 

Type : Bengal, S. KURZ. H. Nyl. No. 322-Leetotype-H ( l). 

Thallus corticolous , crustose, complete ly 
endophoeodal, olivaceous green to brown; cortex yellow, 
totally e ndophloedal; ascomata black , carbonized , 
s ubglobose; ostioles black, punctate , centrally situated, 
not very distinct; pseudostromata blackish green, more or 
less rounded , 0.5-0 . 8 nm in diameter, monocarpic; structure 
of the pseudostromata of b.. phaeomelodes type, ascospores 
8/ ascus , hyaline, ellipsoidal, 29.7-50 x 9 . 9-19.8 pm in 
siz e . 

Chemist r y : Thallus and medulla of the pseudostroma K-, 
P-. 

Remarks : h subdiscreta (Nyl.l A. Zahlbr. is 
characterised by the small, g r eenish black, monocarpic 
pseudost r omata which disti nguish the species from the othe r 
known species of the group h phaeomelodes, namely h 
phaeomelodes <MUll. Arg. l A. Zahlbr. and h dodqei Letr. G. 
In addition h dodqei has very la r g e ascospores <120 - lSO x 
28 -4 0 pml . 

13. Laurera subsphaer ioides sp. nov. (Figs : 23, 39 ) 

Typus Andaman Islands , South Andaman, Wimberliga n j, 

Figs : 28 - 35 : 28. b. albove rruca <85.36, Holotype- AMH) ; 29. 
h aurantiaca < 77.461, Holotype- AMH); 30. b. benguelensis 
( 76 . 1015 l; 31 . L. columellata ( 78.59, Jlolotype- AMH); 32. L. 
cumingii (85.1019T; 33. h fusispora <74.2499, Holotype= 
AMH); 34 . L. indica <85.656, Holotype-AMH l ; 35 . L. 
megasperma ( 73:2325, Holotype - AMHl. Scale in mm . -
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Kalatang, 16.2 . 1985, P.G. PATWARDHAN , M.B. NAGARKAR and P.K . 
SETH'!, 85.168 (Holotype-AMH, Isotype- BM). 

Thallus crustaceus , fuscus, tenuis, farinace us laevis, 
ramosus, endophloeodes; stratum gonidia l e penitum; 
pscudostromata thallo concol ores, 1-oligocarpica, 1-2.5 mm 
diametro ; ostiola ni gra, puncti formia, structura 
pseudostroma ejusdem mod i ac groupe h s haec ioides, 
ascosporae bi nae, 1-ser iales, hyalinae, oblong a to-
ellipsoideae , parenchymaticae, 99-118 ,urn l ongae et 30-37 pm 
la tae. 

Thal lus cor ticolous , cru stose, distinctly cracked , 
brown, totally endophloeodal, farinaceous ; algal layer 
deeply situated in the t hallus; ascomata 1-5, embedded in 
concolorous, 1-2. 5 mm in diameter t halline verrucae , 
externally v i sibl e by their black, plnctate , centrall y 
si t.uated ostioles ; the structure of the pseudostroma of the 
h ~aer ioides group , ascospores 2/ascus, ovate , oblong, 
ellipsoidal , parenchymatous , 99 - 118.80 x 30 - 37 pm i n size. 

Chemistry : Thal lus K- , P- . Medu lla of the 
pscudostroma K-, P - . 

Speci me n Examined South Andaman, Wimberlinganj, 
Kalatang 85.171. 

Remarks : Only two species of the group &:... sphaer ioides 
(Letrouit Galinou , 19571 - h sphaerioides (Mont. I A. 
Zahlbr . and h ch rysoqlypha (Vainio ) A. . Zahlbr. have two 
spored asci . Both of these species, however, have much 
larger, polycarp ic pseudostroma ta. h sphaerioides has 1 em 
long , white pseudostromata with a wh ite, medulla IK - l , while 
h ch rysoqlyph~ has large 12-15 x l.S-3 mm l, polycarpic (up 
to 25 ascomata) pseudostromata with o r ange medulla (K + 
r ed) . 

The prese nt new species , thus , can be distinguished 
from h £hEY~! and h sphacrtotdes in having a 
distl nc t ly far .1 naceous and cracked thallus , concolorous 
pseudost r omata wi th only l - 5 ascomata and a white medulla 
(K-1. 

14. ~ tuberculosa sp. nov. IF i gs : 6, 24, 40 1 

Typus Karnataka, Sirsi -Kumtha Road, 48 km f r om Sirsi , 
12.12.1974, C.R. KULKARNI, 74.2689 (Holotype-AMH, Isotype­
BM.J. 

Thallus epiphl oeodes, ochraceo-olivaceus , 
tuberculosoverrucosus; stratum corticale 30 - 100 pm crassum; 
stratum medul l are album ; ascomata fusco-nigra , ovoidia , basi 
tenuiora, ostiolo punctate , papillate nigro , periostolo 
fusco-nig r o; pseudostromata fusco -ni gra vel nigra, 
monocarpica, raro 2- 3 carpica, sphaerica , basi - constrictica , 
circa 1-1.5 <-2 1 rrrn diametro; structura pscudostroma ejusdem 
modi ac groupe h madreporiformis; s tra t um medullare des 
pseudost r omata sa turatum sangu ineum; ascosporae 4-8: nae , 
hyalina e , el lipsoideo-ovate, murales, parenchymaticae , 70 -
132 pm longae et 40- 50 Jlm latae . 

Thallus corticolous, cru stose , ye llowish green t.o 
yellowish ol i vaceous , distinctly ver rucose, ve rruceae 
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globose to tuberculoid, sometime s completely separating from 
the main thallus; cortex 30 - 100 pm thick; medulla white , 
studded with crystals; ascomata blackish brown, completely 
embedded in pseudostromata ovoid , thinly carbonized at the 
base; pseudostromata , blackish brown to brown, sphaerical, 
co nstricted at the base, :nostly monocarpic , rarely 2-3 
carpic, abou t 1 - 1.5 < 2) nm in diameter, structure of the 
pseudostroma of the h rnadreporiformis group; ascospores 4-
8/ ascus, hyaline, ellipsoidal, elliptical or ovate, 
parenchymatous, 70-132 x 40 - 50 pm in size. 

Chemistry : Thallus K-, P-. Medulla of the 
pseudostroma red, K + purple. 

Specimens Examined : Karnataka , Arrmanthali, 74.2702, 
Manipal 77,561. 

Remarks : h tuberculosa, is very well distingu ished by 
its distinctly tuberculoid verrucose thallus and mostly 
monocarpic to rarely 2-3 carpic, blackish brown 
pseudostromata with a red coloured substance <K + purple> i n 
the medullary layer. 

The presence of a red coloured substance in the 
medullary layer of the pscudostromata distinguishes it from 
h sphaerica (Dodge) Letr . G. , which resembles it closely in 
regard to morphology of the thallus , ascocarps and 
ascospores. 

On account of the red coloured substance 
speci e s comes close to the .b_ sanguinaria Malme, 
much larger ( 1-4 mm) polycarpic <often 5- 15 
pseudostromata. 

the new 
which has 

carpi c) 

L. tuberculosa was found associated with the L. 
fusisPora and it can be mistaken for it if not examined 
carefully. 

15. Laurera varia <Fe'e emend. Roum. et Miill. Arg.) A. 
Zahlbr. Engler - Prantl, NatU.rl. Pflanzenfami 1., I. Teil , Abt . 
I, p . 71 , 1903. Meissneria varia Pee in Suppl. Essai 
Cryptog. Ecorc., Offic1.n., p. ~tab. XL, fig 1, 1837. 
Zahlbruckner, A. 1922, Cat. Lich . Univ. 1 507. 

<Figs : 25 , 41). 

Type: Moluccas, Ambon, LAURIER - Ex. Herb. Miill, Arg., -
Lectotype - G <designated by Letrouit - Galinou , 1957). 

Thallus corticolous , crustose, yellowish green to 
olivaceous , cracked, unevenly thickened ; cortex ye l low , 45 -
132 J-l ffi thick; medulla white, studded with crystals; ascom.ata 
black, carbonized completely immersed in pseudostromata and 
externally visible by their indistinct, b l ack, punctate, 
centrally situated ostioles surrounded by blackish brown to 
black disc like per iostiolar region , which often separates 
from the surrounding tissue by a distinct cleavage, 
pseudostromata concolorous with the thallus , slightly 
elevated , rounded, orbicular, elongated , 1- 7 carpic, 0.5-9 
nwn long and 0.5-5 mm b r oad; structure of the pseudostroma of 
the h meqasperma group , ascospores 8/ascus , straight to 
curved , ovate, oblong, transversely upto 20 septate, 
vertically 1-6 septate, 66 - 100 x 16.5- 28 pm in size. 

Chemistry : Thallus K + red, P-. Med u lla of the 



58 6 

pseudostroma K-, P-. 
Specimen Examined : Andaman Islands, Sout h Andaman, 

Alexander Island, 85. 1096. 
Remarks : h varia is well distinguished by t he 

pseudostromata 1-7 carpi c and concolorous wi t h t he t hallus, 
ascomata with exter nally indistinct ostioles surrounded by 
rou nded to i rregular , black colou r ed , f l attened , disc lik e 
periostiolar region separating from the surrounding tissue 
of the pseudostroma by the cleavage and t he orange coloured 
zone of pseudostroma reacting K + red . 

The specime n examined, however , varies from the 
l ectotype specime n (Letrouit -Galinou , 1957) of h varia in 
having the tissue of the pseudostroma surrounding the 
ascomata covered by t he bark cells except t he cortical 
region up to t he ostioles. Thus , the structue apparently 
reminds one very much of the h. sphaerioides group but , if 
examined carefully the st r ucture of the pseudostroma is of 
the h meqasperma group . 

The species is reported for the first time from India. 

(F igs : 4, 26, 42) 

Typus : Andaman Islands, North Andarnan , on the way to Lamia 
Bay , in mixed forest, S.E. of Aerial Bay , 5.1.1986, M.B. 
NA.GA.RKAR and P.K. SETHX , 86 .550 IHolotype-AMH, lsotype- BM). 

Thallus stramineus, laevigatus, om nino endophloeodes ; 
str atum corticate indistinctcum; stratum medullare albidum. 
c r ebre intermixtum in s ubstratum penetra ns; ascomata 
integra, nigra , he mispheaer ica vel sphaer ica, val de 
emergentia, nit ida, conf luentia in pscudostroma , ostiolo 
punctatato, papillate nigro; pseudostromata prominentes , 
subnitida et nigra, polycarpica, irregulariter a ngulosa, 
varie mult.ifo r mi elongata et anastomosanta , ascomata in 
pseudostroma pluriseria l ae; structura pseudostromata ejusdem 
modi ac groupe h phaeomelodi s, scilicet pseudostromata 
hyp h is ca r bonaceis cum cellulis suberosis nigrescentibus 
substrati immixtis constitutae, ascosporae octonae, murales , 
hya linae, ovatae, ext. remitatibus obtusis ve l rotundatis, 34 -
46 pm longae et 12-15 Jlffi latae, septis transversis 9- 11, 
septis verticalibus 1-4 . 

Thal lus corticolous , crustose, stra w coloured , more or 
less smooth , tota lly endophloeodal; algal layer deeply 
situated in the bark cells; medu lla white, ascornata b l ack , 
carboni zed, totally emergent, glossy, hemisphaerical to 
sphaerical , aggregated in black pseudostroma ta; ostioles 
black, pu nctate , centrally situated , papillate; 
pseudostroma t a black, carbonized, polycarpic , irregu l arly 
spreading over the thallus leaving ve ry li ttle of t he 
vegetative t hall us uncovered forming a network on t he 
thal lus ; structure of t he pseudostroma of the L. 
phaeomelodes group , ascospores 8/ascus, hyaline; 
transversely 9- 11 septa t e, vertically 1-4 sept ate, 34-46 x 
12-15 pm in size. 

Chemistry Thallus K-, P-. Medulla of the 
pseudostroma K-, P-. 

Specimens Exami ned : Andaman Islands, North M.ndaman, 
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Kallpu r to Lamia Bay, S.E. of Aeri a l Bay, 86.535 , 86.537, 
86 . 538 . 86.594. 

Remarks : The present species , wit h the s tructu re 
of pscudostroma of the h phaeomelodes g r oup , is 
distinguished by its straw coloured t hallus; ve ry l arge , 
i rregularly shaped, polyca r pic , black, irregularly spreading 
pseudost r omata leaving a very little of vege t a t ive thallus 
uncove ( ed. 

I t r esembles h phaeol!!_~~~ CMUll. Arg. l A. Zah lh ... 
and h :o:;ubdi!£!.~~ (Nyl.l A. Zah lbr . in regard to structu =.-: 
of the pseudostroma, ascospore s iz e and morpho l ogy . 
However, h 2.h!eomelQ1~ is especia lly distinct in having 
mono- oligocarpic pseudostromata with a scaly st r ucture a t 
the base, and h subdi scr eta diff e rs in having mo nocarpic 
pseudost r omata. 

17. Laurera vezdae sp. nov. <Figs : 27, 43 l. 

TYPus : Maha r as htra , Vi shalgar h, Arnba - Gajapu r Road, 
6 . 12.1974, M.D. NA.GARKAR and A.V. PRABUU, 74. 21 8 3 (Holotype­
AMR, Isotype- BM) . 

Thallus viridi-flavus , nitidus , laevigatus; stratum 
co r ticale 33 - 100 IJ.m crassum; stra tum medu lla r e albidum; 
ascomata integra, nigra, endoph l oeda l, ostiolo pu nctate , 
nigro, pseudostromata t ha llo f e r e co ncoleores vel bruneo­
flava, 1- 15 carpica , rotundata ve l ir regu la r a , 1-6.5 mm 
tonga et 1- 5 .5 mm l ata ; stru ctura pseudostroma ej usdem modi 
ac h sphaerioidis , stratum gonidiale t ha lli in pseudos troma 
non penet r ans, strat um gonidiale thalli in pseudostroma non 
penetrans, pseudostroma hyphis cum cellu lis su bstrat i 
immixitis co nsti t utae ; ascospor ae binae , t e t. ra na e , murales , 
ovatoelongatae , oblongae , extremitat ibu s obtusis ve l 
rotundatis, 100 - 178 pm longae e t 33 - 43 pm latae , septis 
transversis 15 - 20, septis ve rti cali i bus 1-10. 

Thallus cor ticol o us , c ru stose , greenish-yellow, glossy, 
smooth ; cortex 33 - 100 pm thick, hyaline to ve r y li g h t 
yellow; medulla white, studded with crystals; ascomata 
black , carbonized, pyriform , with punctate , internally 
redd i sh brown, papi lla te , black ostio l es; pseudost r omata 
concolor ous with t he t hallus or b r owni s h yellow to brown 
colour ed, rounded to irregular, slightly e l evated, 1-15 
carpic , 1- 16.5 mm l ong and 1-5.5 mm broad; st ru c t u r e of t he 
pseudos tr oma of the 1.:. ~aerioides type; ascospor es 2-
4/ascus, transversely 15-20 septa t e, vertically 1-10 
septate, 100-178 x 33 -43 pm in size. 

Chemis try : Thallus K + orange , P- . Medu lla of t he 
pseudostroma K- , P-. 

Specimens Exami ned ,: Maharashtra, Visha lga rh, Amba ­
Gajapur Road , 74. 2175, 74 . 218 0 . 

Remarks : The p r esent new species is d i sti ngu is he d from 
the known species o f the h s phaer ioides group by i t s 
brownish yellow to brown coloured, r ou nded to irregu la r 
e l eva t ed pseudostr oma t a , 2-4 spored asci with much la rge r 
ascospores reaching 100 - 17 8 x 33 -4 3 pm. 

The other species of th i s group, h sphaerioides 
<Mont . l A. Zahlbr . has distinctly white , polyca r pic , 
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irregularly shaped pseudostromata and h chrysoqlypha 
IVainio) A. Zahlbr. has yellow coloured elevated, polycarpic 
pseudostromata .,.,.it.h orange coloured medulla. Both these 
species are characterized by 80-150 1-1m long ascospores and 
2-spored asci. 

The species has been named after Dr. A. Vezda . 
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Fungal taxonomy and nomenclature are constant l y 
plagued by the lack of type specimens f o r purportedly 
well- known species described by s tarting point o r 
prestarting point authors. The genus Sparassis Fr ies is 
a case in point. According to Burdsal l and Miller (1988) 
it is composed of two spec i es , L s pathulata Schw. and 
§.. crispa Wiilf. :Fr. A lectotype was recently designated 
for~· spathulata by Burdsall a nd Hiller (1988). However, 
no nomencla tural t ype exis t s for~· crispa, the gener ic ­
t ype species . Eve n t hough the concep t of §_. c ri spa is 
well understood, it i s not possible to re late the presently 
used biosystematic character ist i cs of micromorphology, 
chemo taxonomy 1 a nd other taxonomic me thods yet t o be 
developed to the words and pictures that now serve as its 
nomenclatural type. Thus, the purpose of our s tudy was to 
designate a t angibl e and appropria t e specimen as neotype. 
This r emoves the final elements of doubt as to what the 
name ~ . crispa represents. 

1Haintained in Madison, WI, in coope r a t ion with the 
Unive r s ity of Wisconsin. 
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Elvella ramosa Schaeffer (Schaeffer 1772; p. 106, 
t . 163 ; typified by description and illustration) is 
apparently the earliest name for the taxon called 
.§.. crispa. Wiilfen described it as Clava ria crispa Wiilf. 
in Jacquin (Jacquin 1781, p . 100, t. 14, f. 1), and this 
was the name sanctioned by Frie s (1821, p . 465) . Unfortu~ 
nately, there is no known extant material from either of 
these mycologists. Because Fries (1821) sanctioned the 
name proposed by Wlilfen, a specimen from Carinthia 
would be the most appropriate to se rve as neotype . How­
ever, because both Jacquin's and Schaeffer 's concepts 
were included by citation in Fries' work, it is reasonable 
and allowable to designate a specimen from the locality 
where Schaeffer co llected to serve as a neotype. 

Or . Andreas Bresins ky ha s made two s uch s pe cimens 
avai lable for this purpose. They were collected nea r 
Regensburg, Germany, and conform to what we believe was 
the concept of all three authors and what represents the 
present concept of £. crispa. We have c hosen the specimen 
with the more well-developed radicating base to be neo type. 

DESCRIPTION OF NEOTYPE 

Sparassis cdspa Wiilfcn: Fr. , Syst. Hycol. 1:465 . 1821. 
= Clavaria crispa Wiilfen in Jacquin . Hisc . Austria ca 

2: p. 100 . 1781. 
= Elvella r amosa Schaeffer, Fung. Bavaria et 

Palatinatu. p . 106. 1772 . 

Neotype: [GERMANY], Etterzhausen, am Fusse von Pinus 
silv . , 20 . 9.76., leg . Besl, Nr. 23 (REG). 

Macroscopic Characters: Basidiocarp 6-10 em broad, 
6-10 ern tall, composed of severa l broad flattened l ayers 
of tissue extending from just above ground level a nd 
forming broad flabellae that are much dissected and 
contort ed 1 the ends of the flabellae becoming eve n more 
dissected, undulating, and contorted, the apices being 
0 . 5-1 cro wide, abhymenial surface pale creamy yellow, 
hymenial surface brownish yellow, both surfaces with 
irregularly oriented veins and ridges; epigeous portion 
borne on a hypogeus radicating base 1 composed of soil 
particles and interwoven hyphae. 
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Microscopic Characte rs : Flabellae approximately 
1-1 .25 rnm thick; cut is approximately 20 ~m thick with 
hyphae hya line , thin-wal led , i nterwove n, 2-4 ~m diam, with 
clamp connections, tips protruding j us t above the s ur face; 
context 800-1,000 jJm thick wi th hyphae extreme ly variable 
i n s hape, (1) hypha -like cells 4-10 ~m diam, possessing 
clamp connections 1 (2) pseudopa renchymatous ce ll s up t o 
40 !Jm diam, both more or less thic k-walled ; refractive 
hyphae i nters pe r sed among these cel ls , s t aining strongly 
i n ph loxine and in Me lzer 's r eagent, hyaline, thin-wa lled , 
with c lamp connections; s ubhymenium up to 20 !Jm thic k , 
hyphae densely inte rwoven , 3- 6 !Jm diam, hyaline, t hin­
walled, with clamp connections; basidia 50-70 x 5 - 7 j.lm, 
c l avate, hya l ine, thin-walled , four- ste rigmate, with a 
c lamp connect ion at the bas e ; hyphidia 30-60 x 2 - 4 j.lm , apex 
cyli ndr ical or swollen up to 4 !Jm diam, hya line, thin­
walled, smooth , c lamped at the base; basidi ospo r es broad l y 
ovo i d, 5 - 6 (-6. 5) x 4-5 !Jm, hyal i ne, thin-walled, smoo th , 
no t reacting with Melzer's reagent , with a small apiculum. 

As indicated by Ma rtin and Gilbertson (1976, p. 637), 
the fungus ca l led S. r adica ta in the United St ates is 
actually§. . c ri spa-:- What was known as ~- c ri spa in the 
sou theas tern United States i s now known t o be 
~ - spa tbula ta . Both species cause a brown rot of roo t s 
and heartwood of living trees. 
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Page 330 line 3 
19 
21 

343 line 36 

ERRATA, VOLUME TWENTY 

for Echinopora 
for EcM)()[JOrQ 
for £ . hydnoplwrus 
for Echinopora hydnoplumLI 

ceod Echinoporia 
ceod Echinoporia 
read £. hydnophora 
ceod Echinoporia hydnoplwra 

ERRATA, VOLUME TWENTY-EIGHT 

Page 539 line tO for biokensis read biokoensis 
read biokocnsis 12 for biokensis 

ERRATA, VOLUME TWENTY-NINE 

Page 467 line 13 for xanliwmelaenoides read xanJhbmelantJides 

ERRATA, VOLUME THIRTY 

Page 313 line 14 for Knudsen, rax1 Knudsen ut Hebcloma tnm-

31 6 line 14 for Knudsen , 
.QtlJ.m (Fr.) Kumm. ss. Lange , 

rOJd Knudsen ut H ebe lorna mm-
~(Fr.) Kumm. ss. Lange, 

ERRATA, VOLUME THIRTY·ONE 

Page 54 line 47 fo r phlebiafonnis read phJebiaeformis 
48 fo r phlebiaformis ceod phlebiaeformis 

192 line 12 for A. osnwplrila read Ascosphaera osmopiU/a 
437 line 3 1 for (;,. read CV!indrolrichum 
467 line 23 for Iri>2!h<liwn read~ 
489 line 10 for C: h:ial~ha~aa read Chcil~oi~ bxgl~b~lil 
496 line 36 for P. read PtJrml)(remo. 
5 14 line 45 fo r c. read Corynesporopsis 
5 15 line 10 fo r c. read Corynesporopsi.r 
524 fig. 7 for Dichcirina ceod Dich<irinia 

7 for Ypsilopsora read Ypsiloopora 
7 for Sphenopsora read Sphenaipora 

529 fig. 14 for Sph:loophrngrruurn read Sphaerophr.lgnuurn 
551 line 25 for P. h)po· ceod Parme/ia h)po-
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INDEX TO FUNGOUS AND LICHEN TAXA, VOLUME THIRTY-ONE 

This index contains the names o f genera. infrageneric taxn, species, and infraspecific mx a. 
New names are in boldface, as are the page numbers o n which such new taxa arc 
proposed. 

Aboniporus 
bicnnis 55 

Acarospora 
bella 540 

Acrotheca 
zygnlSellae 437 

Aecidium 
barleriae 358 
berberidis 359 
brandogei 356 
m1.jamhae 362 
manilense 355 

Aegeri ta 45 J 
Agaricus 

ericctorum 222 
pseudoondrosaccus 222 

Albatrcllus 48 
cochlearifonnis 45. 48, 49 
dispansus 48 

Aleuria 
bUSl(C;t 380 
buxca 380 

Alveolaria 525 
Amauroderma 

schomburgkli 56 
Ameghiniella 26 1. 263. 265, 266, 276, 

286-288 
aus1mlis 263, 286-289 
plicata 261,286, 287, 289 

Amylosporus 
campbellii 55 

AmylOStereum 
fcm:um451 
laevig:uum 45 1 

Anthomyces 524 
Anthomyt:etella 524 
Anthracobia 

melaloma380 
Anthmc:othecium 467 
Antrodia 28, 35, 47 , 50 

gossypia 55 
porothelioides 45, 55 

AmrodieUa 14. 26. 49 
hunua 14 
liebnuannii 49, 56 
r-o~ta 1,25 
semisu pina 26 
versicuti s 48, 56 

Aporpium 

caryae 12,46 
Arachnopeziza 245, 246 

obtusipila 245 
ochracea 245, 246 

Anhonia 47 1 
mira540 
nilocularis 540 

Anhopyrenia467 
Anhothelium 47 1 
Anhrorhaphis 

citrinella 540 
Ascophanus 

hepaticus 380 
Ascosphaera 173-176. 180, 184, 186, 188 , 

192, 194 
aggregata 175. 196 
apis 174, 184, 187, 188, 192, 196, 197 
asterophora 187, 192, 194, 197 
atta 188. 192. 196 
c:elerrima 176, 178, 187, 188, 192, 194 
cinnamomca 176. 179, 184. 187. 189. 

192. 194 
fus irormis 180, 187, 192, 194, 196 
major 187. 188. 194 
naganensis 180, 182-184, 187, 188. 192 
osmophila 186-188, 192, 194 
parasitica 175 , 176. 187. 192. 194 
proliperda 188, 196 
verrucosa 176, 187. 192, 194. 196 
xe rop hila 180. 183, 184,186- 188,192, 

194 
Aspergillus 174, 184,260. 417 

amstelodami 184 
rcpens 184 

Asteromella 61 
brassicae 63 

Asterothyrium 
rotuliforme 540 

Astrothelium 467, 468 
fallax 468, 474 . 476 
subfuscum 468, 47 1, 474, 476 
variolosum 468 

Atelocaud) 529 
Athcl ia 

decipiens 447. 450 
Aulaxina 

dictyospom 540 
quadrangula 540 

Auricularia 
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reflexa 381 
Austrai<JPCJ<U' I, 5 

tasmanicus 1, 4, 5 

Baecxiromus 525 
Darlaea 

Iobata241 
Darlneina 241 

albocaeru lescens 239, 240. 243, 244 
lobata 240, 241 
verrucu los.a 241 

Basidiorndulum 
mdula450 

Balhelium 
benguelense 574 
phaeomelodes 579 

Belonidiu m 245 
ochraceum 245, 246, 248 
pruinosum 248 

Bclonium 
pruinosum 248 
pyrenomycerum 248 

Bcttsia 188 
alvei 184, 186. 188. 194 

Bispora 512,514 
antennaLa 514 
betulina 512,514 
monilioides 345 
novae-zelandiae 512. 5 14 

Bisporella 345, 346, 349 
ciLrina 345, 348, 349 
discedens 345-349 
pallescens 345 
polygoni 345 
resinicola 345, 349 
sulphurina 345, 348, 349 

Bjerkandera 49 
adusra 49, 50 

Bloxamia 345-348 
truncata 348 

Bolctopsis 40 
subsquamosa 40 

Dondarzewia 
berkeleyi S6 
montana 46 

Botrydina 221, 222 
aurantiaca 222 
bol"ryoides 222 
lobata 222 
vulgaris 222 

Bottaria565 
Bulbillomyces 

fari nosus 445, 446, 449, 450 
Bulbomicrosphacra 171 

magnotiae 171 
Bulbouncinula 171 
Bulgaria 270 

fro ndosa 269, 270. 284 

Byssocon..icium 39 
Byssoloma 

subdiscordans 540 
Byssus 221 

botryoides 22 1, 222 

Calopadia 
fusca 54 1 
puiggarii 541 

Calyoclla 345 
d.iscedens 346 
su lphurina 345 

Calycellina412 
Campylothelium 

superbum 468 
Candelariella 

coralliza541 
Canoparmclia 156 

macrospora 491, 492, 494 
norpruinata 491.492-494 
pruinata 49 1-493 

Cenangium 263 
fulvo-ringens 270 

Ccraccomcrulius 
serpens 451 -453 

Ceriporia 22, 33-35 
mcllca46 
otakou I . 22, 23 
tarda57 
tolara I , 33,34 
xylostromatioides 35 

Ccriporiopsis 9 
ooprosmae I , 9-11 

Ccrotclium 523 
Chaetoporus 20 

novaezelandiae 20 
Chaetopsis 435, 437 

hennebc:rtU 437 
oligosperm'l 436 
prosbosciophora 437 

Chalarn 345, 348, 349 
Chardoniella 525 
Cheilymenia 483, 484. 486-489 

ciliata486 
fraudans 483-488 
humarioides 487 
hya1ochaeta 487,489 
lemuriensis 488 
notabilispora 487,489 
mripila 483,484,487, 489 

Chlorencoelia 284 
indica 261,284,290 
versifom1is 274, 284 

Chloridium 435 
Chlorociboria 284. 287 
Chlorosplenium 

versiforme 274 
ChryseUa 518 



Chrysocyclus S27 
Chrysomyxa 522, 523 
Chrysopsora S 18 
Chrysosporium 186. 188 

farinicola 186, 196 
fastidium 186 

Oliaria 
!tina 380 
livida 380 

Cionothrix 525 
Cirrenalia 163, 16S, 166 

basimmuta 163-166, 168, 169 
donnae 163, 165, 167 
fusca 163, 164, 166 
indica 163, 167 
japonica 163, 165, 167 
lignicola 163, 165, 167 
macrocephala 163, 166 
palmicola 163. 165, 167 
pseudomacrocephala 163, 164, 166 
pygmea 163, 16S. 166 
tropicalis 163, 166 

Oadonia 
fuscocinerea 541 
hedbcrgii 541 

Cladosporium 61, 70, 7 1,75 
herbarum 67, 70, 71, 1S 
macrocarpum 7 1, 75 

Clalhroporina %7 
Oaussenomyces 268 

australis 267, 268 
Oavaria 

crispa 592 
Cli!hri s 

pandani 39 1 
Oxx:ocarpia 

palmicola S4 1 
Oxtinaea 437 
Coenogoniwn 

moniliforme 541 
Coleosporium 518, 522, 523 
Collybia409 

pseudoboryana 230, 232 
Coltricia 7, 30 

aureofulva 6-8 
canilaginea 6, 7 
laeta7 
salpinctus 56 
strigosa 30 

Coniochaeta 269, 270 
Coprinus 

angulatus 83 
Coprobia 483, 484, 486-489 

crassistriata 488 
flava488 
gmnula.a 484, 488 
humana 488 
hyphopila 486 

sord ida 488 
slriata488 
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theleboloides 484, 486, 488 
Cordierites 261 -265,276, 278, 280, 282-

285 
acanthophora 283 
bocdijnii 261, 277. 282 , 289 
concrescens 283. 284 
coralloides 262, 278-281 
fasciculata 262, 278, 281, 283 
frondosa 269, 284 
guianensis 261-263. 265, 277-280. 282. 

289 
indicus 284 
irregu1aris 262, 271, 272, 285 
lateriria 283, 285 
muscoides 262 , 278. 285 
sprucei 262,263, 277, 278,28 1-283, 

289, 290 
umbilicarioides 262.278. 281 -283 

Coriolopsis 47, 55 
asper 46, 49, SO 
burchellii 45, 47 
floccosa 46, 49 
polyz.ona 50 
sanguinara 54 
telfarii49 

Corynespora 511, 512, 515 
biseptata 511,512 
cassiicola 51 1 
maz.ei 511 
quercicola 51 1 

Corynesporella 514.515 
Corynesporopsis 511,512,514 

biseptata Sll, 512-SIS 
indica 511 ,512, 514 
quercicola 512, 514, 5 15 
rionensis 5 12,5 14 
uniseptata 511, 514 

Cronartium 522 
Crossopsora 523 
CumminsieUa 527 
Cumminsina 529 
Cymhipodia 

villosa 379. 381 
Cylindrotrichum 435-437 

clavatum 436 
curvatum 437 
ellisii 436, 437 
excentricum 437 
fasciculatum 436, 437 
hetisciforme 437 
hennebcrtii 436 
oblongisporum 437 
oligospennum 435. 436 
proliferum 436 
prosbosciophorum 436, 437 
triseptarum 436, 437 
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zygn0<:1lae 436, 437 
Cystobasidium 518 
CySlodendron 345, 349 
Cystomyces 524 
Cystostereum 

murraii453 

Dacdalea 
andamani 46 
flabellum SO 
illuda51 
incana 49 
microsticta 53 
muelleri 53 
subcongener 57 
sulcata52 

Daedaleopsis 
purpurea 55 
aicolor 56 

Oastur1:1la 523 
Datronia 

brunneo-leuca 45, 51 
Dendrochaete 

vallata36 
Oenni.sognphium 

episphaeriae 281 
Desme11a 526, 530 
Dicheirinia 524 
Dicryochaeta 435, 437 
!Mymobottyum 514 
Didymopsota 525 
Dietelia 525 
Dimerella 

zonata 542 
Diorchidiclla 524 
Diorchidium 524 
Dip1oooccium 5 12 
Diplomitoporus 35 
Dirinaria 

flava 542 
Disci otis 

venosa 380 
var. reticulata 380 

Ditremis 467 
corticala 467,468,469,471,474.476 
verrucosa 467, 469,474,476 

Doassansia 401 ,405 
alpina 401, 402 
borealis 401,402 
sagittariae 401,402 

DothideUa 
sphaerelloides 62, 67 

Dothistroma 
pini 335 
septospora 335 

Earliella 
scabrosa 46, 54 

Echlnoplaca 
epiphylla 542 
pellicula 542 

Edythea 526, 530 
Ellioainia 

kemeri 561 
Elvella 

mmosa 205, 592 
villosa 381 

Emericella 
heterodtallica 417 

Encoelia 261 , 265,275,276, 283 
fuscobrunnea 261,275,290 
heteromera 275, 283, 285 
nicaraguensis 261, 275, 290 
un:eolata 261, 276, 290 

Encoeliopsis 
rhododendri 276 

Endocarpon 
viride 222 

Entyloma 405 
dactylidis 401. 402 
echinopsis 401, 405 
schweinfunhii 401.402 

Eocronartium 518 
Eremascus 

albus 184 
Eustilbum 345, 349 

Fimaria 
hepatica 380 

Fistulina 
spiculifcra 57 

FJaviporus 3 
aroha 2. 3 

Flavoparmelia 
euplecta. 500 

Fornes 
awhiru6 
badius 47 
caryophylleus 48 
concavus 49 
contrarius 49 
cuneatus 3 
cuneyii 49 
romemarius52 
homomelanus 51 
oblinitus 54 
pynochreas 56 
regulicolor 56 
rhinoceros 56 
tasmanicus 3 
uncatus 35, 36 

FomiteUa 
supina 57 

Fomitopsis IS 
concava 49 
cuneata 3 



maire 1, IS. 17 
pinicola 15 
spraguci 57 
usm.:mica 3 

Fuscoporia 
kamahi 15, 16 
nothofagi 17, 18 
tawhai 32 

GaJacrinia 
b..1dia 380 
bohonii 380 
c.1stanca 380 

Galern 
nana 79 

Galerina 
nana 79·84 

Galerula 
velenovskyi 79 

Ganodenna 25 1,255-257 
applanatum 49 
alkinsonii 256 
camosum 256 
collosum 251 
cwtisii 256 
galagensis 54 
lucidum 251 , 255-257 
mcr<dithae 251-257 
oregonense 25 1 
ravenclii 256 
tsugae 25 1.255-257 
valesiacum 257 
zonatum 251.256.257 

Gelaroporia 9 
Geosmithia 423 

swiftii423 
Gerronema 

posti i 83 
Gloeocoryneum 

cincreum 335 
GloeocySiidiellum 

clavu1igcrum 454 
porosum 454 

Gloeophyllum 8 
conc:entricum 8 
soiaiUm 47 

G\ocoporus 
corrugatus 49 
dichrous 56 

Glyphopeltis 101 
eburina 101. 102 
ligustica 101, 102 

Gop lana 518 
Graphium 28 1 

coralloidcs 279 
Grifola 26. 27 

frondosa 26 
rosu laris 26 

rosulata 27 
Gymnosporangium 518. 527 

Hamaspora 528 
Hapalophragrnium 529 
Hapalopilus 

phlebiaefonnis 54 
Helicoma 165 
Helicosporium 165 
Heliscus 437 
Helotium 

fuscobru nneum 275 
prui nosum 248 

Helvella 
dissingii 379, 381 
villosa 381 

Hemicorynespora 511 . 512 
deightonii 51 1 
mitrata 51! 

Hemi leia 526, 530 
Henderronia 324 

acicola 324 
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pin icola 323-328, 330, 332, 334-336 
Heterobasidio n 3 

tasmanicum 3 
Heterodennia 

comosa 542 
dactyliza 542 
erinacea 542 
flabellata 542 
lepidota 542 
lutescens 543 
microphylla 543 
obscurata 543 
pseudospcciosa 543 

He:tagonia 
favoloides 49 
hina 46, 51 
laevis 52 
subtenuis 57 
tenuis 57 

Hyalopsora 520·522 
Hydnellum 

suaveolens 39 
Hydnum 

ochmceum 443 
Hyphodi scus 412,413 

gregarius 4 12. 413, 415, 4 16 
theiodeus 4 13, 414 

Hyphodontia 20, 441 
sect. Ellipsosporae 441 

aJtaica 458 
alutacea 454. 455 
a1utaria455 
arguta 455 
aspera 455, 456 
aspera-breviseta 456 
cineracea 458 
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floccosa 458 
pallidula 456 
pruni 457 
rimosissima 457 
subalutacea 457. 458, 464 

Hypochnicium 
albosO'amineum 459 
eichleri 458-460 

Hypodermella 383 
montivaga 324 
sulcigena 324 

Hypogymnia. 504 
Hypotrachyna 96, 97 

immaculata 95, 96, 98 
Hypo•ylon 104. 267. 273 

lmbricaria 157 
lncrustoporia 10, I I 
Inocybe 

whitei 79 
InonoiUs 14 

albertinii I. U , 13 
divcrticulosepta 20 
duostralosus 1, 13, 14 
hispidans 12, 13 
nothofagi 19.20 
radiatus 19 

Ionomidotis 261-266.268-27 1, 273,276. 
282-285. 287 

aust ra lis 261 ,265, 267,289,290 
chilensis 263, 264, 267-269, 274, 287, 

289, 290 
frondosa 265, 267. 269. 284. 289. 290 
fulvoti ngens 265, 267,270,273,289. 

290 
fuscobrunnea 275 
irregularis 261 . 263-267,269, 271 , 285, 

289, 290 
nica.raguensis 274, 275 
olivascens 261, 265, 267. 270, 273. 

275, 289, 290 
plicata 276, 287.288 
portoriccnsis 267,269,274. 275.289. 

290 
sprucci 281, 282 
umbilicarioidcs 281, 282 
urc:eolata 276 

lrpe• 28 
lacteus 28. 48 
spiculifer 28 

lschnoderma 27 
resinosum 27 
rooulata I, 27 

Isthmolongispora 339, 343 
geniculata 339, 341·343 
in1ennedia 339 
minima 339, 343 

Jola5 18 
Junghuhni a 5, 30, 31 

collnbens 30 
rhinocephalus 30, 31 

Kemkampella 522 
Krewchmaria 137 
Kylindria 435, 437 

clavata 436 
ellisii437 
excenoica 437 
oblongispora 437 
zygn1Sellae 437 

LochneUa 
theiodea 414 

Lachnellula 41 1,412 
theiodea 41 1. 4 12 

Laestadia 
arctic..-a7 1 

Laetiporus 
percicinus 36, 57 

Lamprospora 239, 241 
lobata 24 1 
verruculosa 243 

Laricifomes 
mairc 15 

Laurcra 565, 566, 578. 579 
alboverruca 565,51 1. 512,576.582 
aurantiaca 565, 569, 572, 576. 582 
aurata 566 
benguelensis 566, 571, 574, 576. 582 
chrysocarpa 580 
chrysoglypha 584 
col um<ilata 565, 569,572,574-576, 

582 
cumingii 565,566,570,571 , 574·576. 

582 
dodgei 566. 582 
elatior 566 
fusispora 565, 569. 576. 582. 585 
indica 565, 570. 572. 576. 578. 582 
linearis571 
mad~4~n;g;nis 566.570, 571.582. 

megaspenna 565, 566. 569. 572, 574-
576, 578-580. 582. 585. 586 

meristospora 575 
octospora 566 
phaeomelodes 565, 566. 570. 579. 580. 

582, 586, 587' 589 
pyriformis 578 
sanguinaria 572, 585 
samessoni 572 
sikkimcnsis 565, 569, 572, 580. 589 
sphaerica 571,585 
sphacrioidcs 565, 566. 570, 580. 582. 

584. 586. 587. 589 



subdiscre<a 566, 570, 580, 582, 587 
subdisjuncm 566 
subsphaerioides 565. 570, 580. 582, 

589 
luberculosa 565,566.57 1,580.584. 

585. 589 
varia 565, 570, 580, 585, 586. 589 
nrrucoaggregata 565. 566, 570, 580, 

586, 589 
ve1.dae 565, 570, 580. 587, 589 

Lazuardia 239, 241 
k>bala 239, 241 ,242 

Lawlinospora 39 
Lccanidion 

album 85 
Lccanonl 

epibryon .543 
gangalc:oides 543 
plocodina 545 

Lecidea 101 
comllcnsis 539 
ligustica 102 

Lentodium 
Ooridanum 229, 232 

Lenzites 
acuta 46, 50, 55 
alumcea 46 
bifa.sciatus47 
elegans 53 
guilfoylei 50 
nivea 54 
platyphyllus 55 
sinensis 56 
vespacea 50, S4 

Lc:pi()(a 235 
armillarioides 230. 232 

Lepraria 
mcana 543 

l..epl:ornelanconium 
pinicola 335 

lep<opodia 
villosa 38 1 

Lcptosporomyces 
gahinii 461 

Leuoophellinus 
hobsonii 45,51 
irpicoides 51 
moltissimus 51 

Leucoscypha 486 
Licea 299, 301 
subg. Licea 299 
belmontiana 302 
denudescenti 299,301 
kelleri 299, 301 
mercurialis302 
nannengae 299, 301 

Lichen 156, 157 

saxatilis 157 
Lignosus 

rhinocerus 56 
Lithothelium 467, 470 

cubanum 470 
indicum 470 
neoindicum 470 
paraguaense 469471.474.476 
violascens 470 

Lobaria 
laetevirens 551 

l.ophodennella 334, 383 
concolor 323, 324, 327, 334 
montivaga 324 
sulcigena 324 
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l.ophodennium 383, 384, 387. 390-393 
agalhidis 393 
aleuriris 390 
arundinaceum 392 
breve 390 
camc:UHcola 390 
dracaerulC 390 
exaridium 39 1 
hawaiense 390 
hedero.e 390 
hedericola 390 
hysterioides 387,391 
javanicum 391 
mangiferae 391,393 
mullimatrirum 383, 384·388, 39().393 
nitens 384, 39 1, 392 
passiflorae 391 
planchoniae 391 
reyesianum 391 
rorundarum 391 
smilacinum 391 

Lowe porus 
ros~albus6 

Lulwonhia 
uniseptata 165 

Macbrideola 302 
oblonga 299,301, 302, 303 
ovoidea 299. 302, 303 

Macrohyporia 
dictyopora 49 

Macruropyxis 528 
Marasmius 

squamosid.iscus 229, 232 
Marc:elleina 241 
Meissneria 

varia 585 
Melampsora 522 
Melampson:lla 520, 521 
Melampsoridium 520, 521 
Melanotheca 467, 565 

aggrega~a 470, 471, 474 
anomala 470, 474, 476 
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arthonioides 470. 471.474, 476 
var. gri sea 471 , 474 , 476 

leucouypa 471,474,476 
Menispora 

oligosp:nna 436 
Meripilus 

talpae 36 
Merisma 

spathularum 203 
Merulius 

tremellosus 461 
Metuloidca 31 

tawa 30. 31 
Microporellus 

obovatus 48 
Micro porus 

affinis 48,57 
concinnus 57 
vemicipes 53 

Microsphaera 171 
bulbosa 171 
magnifica 171 
magnoliae 171 

Mic:rcxhelia467 
Midotis 262-264, 278 

boedijnii 263, 277,278 
chilensis 268. 269 
fasciculata 281 , 282 
heteromera 285 
indica 284 
irregularis 269, 271, 272 
nicaraguensis 275 
occidentalis 282, 283 
olivasccns 273 
plica~> 272, 287, 288 

Milesina 520-522 
Miyagia ~'1:1 
MoUisiella412 

austriaca 412-415 
MonOO'etomyces 512.514 

uniscpuuum 512 
Mycoporum565 
Mycosphaerclla 59-61, 70 

brassicaecola 63 
brassicicola 59, 61-64, 70,72,74 
cruci ferarum 59, 61 , 62, 64. 65, 72,74 
densa 59, 61 , 62 , 65, 67 , 72,74 
tassiana 59, 61 , 70-72 

var. arctica 67, 71 , 75 
var. tassiana 67, 69, 70, 7 5 

Naucoria 
montana 79 
nana 79 

Navisporus 5 
Neosanorya 

fennelliae 417 
spathulam 417 

Neoniella 486 
fraudans 483 

New;nia .528 
Niessletla 412 
Nigrofomes 

melanodennus 49 
Nigroporus 

vinosus .53 
Nolhoravenelia .522. 523 
Nyssopsora 529 

Ocellubria 
berkeleyana 547 
subtilis 547 

Ochropsora 518 
Octospora 

villosa 381 
Odontia 

farinacea 443 
queletii 443 

Odonticium 441 
0~1:1.k. 408 

caesius 408 
leucospongia .53 
luteocaesius 408 
manuka I, 17, 18 
subcaesius 408 

Omphalia 
chromacea 222 
luteovitellina 222 
velutina 222 

Omphalina 221 
Otidca 

doratophora 271 
grandis 381 

Oxyporus 29 
mollissimus .51 
pcllicula 29 
spiculifcr I, 28, 29 

Pachykytospora 
alahur.ne46 
papyracca 25 

Paecilomyces 417 
PaneL! us 

longinquus 83 
Parapannelia 156,550,552 

ascicta 548 
olivetorica.548 
xanthomelanoides .539 

Parmclia 155-157, 159,504,533,549 
adhaerens 534, .536 
adligans 533, 534, 536, 552 
arquala 533, 535, 536, 552 
asilaris 155-157, 160 
asuicta 548, 551 
brunnlhaleri 538 



bunneisteri 544 
capcnsis 539 
caperata 538 
capicola 533, 539 
cedrus-momana 548, 549 
cuesensis 533, 539 
chapadensis 158 
conspersa 156, 157, 545,55 1 
degelii 544 
densirhirinata 544 
diacida 533, 539 
duplicata 539 
dysprosa 538 
endochromatica 533,539,551 
endomiltodes 549 
erythrodes 544 
eximia 549 
fausta 549 
filars7.kyana 545 
flaventior 543 
ganymedea 533,536. 537,552 
gyrophodca 533, 539 
hawaiiensis 496 
hert>acea551 
hypoleia 549, 55 1 
hypoprotocetmrica 549 
imbricatula 544 
inhamincnsis 156 
insignis 550 
insipida 536, 550 
ischnoides 156 
kerguelensis 544 
leptoplaca 534, 536 
lesothoensis 533, 539. 550 
lurida 155, 157, 158, 160 
marroninipuncta 551 
mellissti 544 
molliuscula 534 
molybdiu 156 
mongaensis 550 
mutabilis 549. 551 
nigropsoromifera 545 
ochropulehra 533, 539 
p:uviloba 544 
patula 55 1 
phaeophana 55 1 
protosignifera 491, 493-495 
psoromifera 545 
ralla 536, 551 
rericulata 159 
rogersi; 533, 539 
ruminara 496 
saxati li s 156, 157, 159, 537 
scabrosa 545 
schenckiana 55 1 
scitula 159, 552 
sensibilis 543 
sigilla ta 533, 537, 538,554 

signi fera 493, 495 
soredlca 543 
spargens 552 
sp;ssa 155, 158-160 
squamatica 536 
stcincri 534 
stenOLSporonica 533. 539. 550 
subconspersa 551 
subnava SOt 
thamnolica 533, 539, 552 
traMvaa1ensis 533, 539 
unctula 552 
usambarensis 544 
\'Crccunda 533. 538, 539, 554 
viridis 539 
worccstcri 538 
xanthomelanoides 533. 539 

Parmelina 
stcvensiana 493 

PanneUopsis 
aleurites 495 
ambigua 89 
evemica 491,494, 495 

Parmemaria 467 
alb;dopora 467,471, 474,476 
bailej0476 
nilamburensis 467, 47 1, 474. 476 
subastroidea 476 

Pannotrema 
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austrocetratum 491 , 495.4%, 499 
cetratum 495, 496 
con volutum 491,497,499 
crinitum 498, 500 
dilatatum498 
naccidifolium 498 
judilhae 491. 498. 499 
lobularum 497 
ochrocrinitum 49 1. 498-500 

Pelrula 
euploca 102 

Penicillium 179,260.417,4 18,423 
derxii417,4 18 
luteum 4 18 

Peniophora 4 12, 4 15 
cinerea 412,415 
incamam461 
limi lata 445, 446, 461, 462 

Penzigia 104 
Percnniporia 5, 23, 409 

contruria49 
dendrohyphidia 407. 408 
m:utius 57 
medulla-panis 23, 25 
ovirorma I , 24, 25 
pule hell a 51 , 57 
subac ida 50. 57 
tephropora 53 

Pcrtusaria 467 
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l'ezicul a 225, 226 
taslll3nica 225, 226 

Peziza 
applanata 380 
badia 380 
boltonii 380 
buxea 380 
castanea 380 
concrescens 283, 284 
doratophora 271, 272 
fuma558 
frnudans 483. 484, 489 
grandis 381 
grnnulata 488 
hepatica 380 
heteromorpha 87 
hina 240, 380 
irrcgularis 271, 272, 285 
Livida 380 
lobata 239-241,243 
melaloma 380 
reticulata 380 
sarmentorum 240 

var. geophila 240, 241, 244 
subhirsuta 
(rank?) fraudans 483 

theiodea 411 , 4 14,415 
venosa 380 
verruculosa 239·241 , 244 
woolhopeia 381 

Phaeolus 12, 14 
schweinitzi.i 14 

Phakopsorn 352, 522, 523 
incompleta 352 
loudetiae 352 

Phellinus 15, 36, 46 
adamantinus 50 
badius 47 
caneri 48 
caryophyllcus 48 
discipes 53 
endapalus 6 
feneus 32 
gilvus 47,56 
kamahi I, IS, 16 
nothofagi 17, 18 
punctatifonnis 15 
rufi tinctus 56 
setulosus 35. 36 
tawhai 32 
wahlbergii 35. 36. 57 
zcalandicus 36 

Phlebia 441 , 443 
albo-fibrillosa 443 
livida 463 
ryva rdenii 439-44 1 

Pholi01.a 
carbonaria 83 

Phoma 427 , 428 
americana 427 
destructiva 428 
eupyrena 427-430.432 
exigua 428, 432 

var. exigua 428 
var. foveata 428 

foveata 428 
glomerata 427 
jolyana 427 
medicaginis 427 
pinodella 427 
pomorum 427, 428, 432 
solanicola 428 
sorghina 427 
tuberosa 428 

Phomopsi s 432 
Phragmidiclla 523 
Phragmidium 528 
Phragmopyxis 528 
Phyllobathelium 565 
Phylloblastia 467 
Phyllomyces 261, 263·265. 276 

mult..iplex 263. 281, 282 
Phyllopsora 

haemophaea 545 
Physcia 89 

dubia 545 
hypcropta 89 
uibacia 545 

Physconia 
grisea546 

Physisporinus 33, 35 
Physoderma 

sagittariae 402 
Physopella 523 

africana 352 
Phytoconis 221 

aurantiaca 222 
chromacea 222 
erictt:orwn222 
lobata 222 
lutcovitcllina 222 
velutina 222 
viridls222 

Phy1oph1horn 305.309. 311,314. 3 16·318 
cambivora 3 15 
cryptogea 315 
dtechslcri 315 
erythroseptica 315 
fragariae 305-312.314-318 

var. oryzo-bladis 306, 318 
hibemalis 314 
megaspenna 3 16. 3 17 
nicotianae 306 
palmivora 306 
porri 308, 314 
primulae 308. 314 



richardiae 311 
syringae 314 

Piloolaria 529 
Piptoporus 

ponentoSus 53 
Pilhyclla 86, 411, 41 2 

austriaca 414 
hamata86 

Plasmopara 
halsu:dii 400 
helianthi 
f. hclianthl395, 400 

hypnina 411 
hypnorum 411 
iactucae-racficis 395-400 

Pleurotus 
brasiliensis 229, 234 

Poculum 563 
fmnum558 

Podosporium 514 
Poeltiaria 

corralensis 540 
Polioma 5'Il 
Poloniodiscus 261,264-266 

fischeri 264, 271. 272 
Polyblastiopsis 565 
Polyc!Udiwn 

dendriscum 546 
Polydesmia 

pruinosa 248 
Polyporus 23, 50 

aethiops 46 
alabarnac46 
albertinii 12, 14 
anax 46 
antrachopilus 46 
arenosus 46 
argentarus 46 
argillaceus 46 
astrostrigosus 46 
atro-umbrinus 51 
aurcofulvus 6 
badius 47 
beauroontii 47 
binnendykei 47 
bireflexus 47 
breviporus 47 
brunneo-leucus 51 
caesio-glaucus 47 
~niger47 
cervicornis 48 
coch1eariformis 48 
concentricus 49 
comubovis 49 
cwreyanus 49 
dictyoporus 49 
duostratosus 14 
c.mericii 49 

fumosogriseus 50 
gayanus 51 
geotropus 50 
glauCOIUS 50 
glutinifa50 
grammooephalus 49 
hanmannii 50 
hobsonii 51 
hypomelanus 51 
hyposclerus 51 
hystriculus 51 
incurvus 51 , 52 
introstuppeus 52 
laeteririus52 
Jactus 8, 52 
lcucocreas 53 
leucospongia 53 
lividis 53 
luridus 53 
mylittne 53, 83 
nigrolaccarus 53 
niveus 10 
palisserii 54 
pannocincrus 9 
pe:rdunlns 54 
popanoides 55 
proteiporus 55 
proteus 55 

~b~s2~6 
rosulatus 26, 27 
salpinctus 56 
semipileatus 10 
sepiater 56 
setiger 56 
sordidus 56 
spiculiferus 57 
suaderis 3 
subzonalis 57 
sulcatus 57 
talpae57 
tasmanicus 1·3, 5 
tenellus 57 
triz.onarus 57 
tumulosus 57 
udus 50 
veluticeps 57 
venezuelae 57 
victoriae 57 
xerophyllaceus 49 
zealandicus 57 

Polystictus 
caryophylleus 48 
cupreo-vinosus 49 
ecklonii 49 
fergussonii 50 
gerardi 50 
kurzianus 52 
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makuensis 53 
malaiensis 53 
neaniscus 53 
nebularis 53 
nigrescens 53 
parishli 54 
placcntaefo rmis 55 
proteiformis 55 
purpureo-fuscus 56 
rigescens 56 
rufopicrus 56 
siennaccolor 56 

Poria 23,33 
all»-cincta46 
aroha 2-4 
atrovinosa 46 
auricoma 46 
carteri 48 
cinncinati 48 
coprosmae 9, 10 
cordylina 12 
fl avipora 50 
fuscom.arginata 50 
gal logrisea 50 
geogena 50 
holo)(antha 51 
hunua 14 
h yperborta 51 
hypolateritia 5 1 
manuka 17, 18 
membranacincta 53 
nothofagi 20,21 
novaez.elandiae 20, 22 
omacna 54 
otakou 22, 23 
oviforma 23. 24 
pap)">Cea 25 
phlcbiaeformis 54 
pinguedinea 55 
pirongia 25 
porothelioides 55 
porriginosa 55 
rata2S 
rufitincta 56 
sa11eana 56 
subauranlia 57 
su bvennispora 9 
tegillaris57 
tomentocincta 57 
totara 33-35 
weraroensis 36, 37 

Porina 467 
nitidula 546 

Porogramme 
albo-cincta 46 

Porotenus 528 
Porpidia 

corralensis 533, 539, 546 

Propolis 
emargiruua 38 7 

Prospodium 528 
Protomyces 

bizzoz.erianus 401 
Pr01ousnea 

mageUanica 552 
Pseudohclorium 

jerdonii248 
pruinosum 248 

Pseudopezicula 225 
Pseudopyrenula 

ubianensis 479 
Pseudospiropes 87 
Psora 101 

1igustica 101. 102 
llimona.e 101 

Puccinia 353, 527 
advena 371 
agropyri-ciliaris 352 
agrosLidi s 362 
andropogonicola 352. 353 
andropogonis·hini 353 
apochitonis 35 1, 353, 354 
anhraxonis 353 
arthraxonis-ciliaris 354. 355 
brachypodii 
var. poac-ncmoralis 355 

brontina 362 
cacao 355 
chaseana 355 
chloridis 356 

~z~::J.u5•. 356 

dieLelii 357.358 
digitariae--velutirwc 358 
duthiae 358 
eragrosridis 369 
eriamhirola 371 
eriltaeensis 353, 359, 363 
face1a 351, 359 
graminis 359 

subsp. graminicola 359 
hordci 359, 360, 364 
kiusiana 371 
lep1uri 351, 360 
levis 371 
var. goyazensis 37 1 
var. levis 37 1 
var. lricho1aenae 371 

loudetiae 352, 364 
magnusiana 360 
nakanishikii 361 
orienlalis 371 
polypogonis 361 
recondim 361,362 
sessilis 351, 362 
slriiformis 362 



ll'll<hypogonkola 351 , 362,363 
l richopleryg;cola 35 1,363,364.370 
lrichopterygiphila 351, 364,365,370 
trichopterygis 364 
tri ra phidis 351, 365 
unicn 
var. bonomleyae 366 

versicolor 363, 366, 367 
Pucciniastrum 521 
Pucx:iniosira 525 
Pucciniostele 523 
Pulparia 241.412 

australis412 
Punctclia 

nebulata 491,500,503 
novo7.ela ndica 491 , SO l , 503 
rudecm 50 l , 502 
subalbicans 500 
subnava 491 , 501,502 

Pycnoporellus 7 
Pyrenula 467 
Pyroromes 

albomarginala 56 
laeteritius 52 

Pythium318 
Pyxine 

reticulata 546 

RxiborskieUa 467 
Radulomyccs 

confluens 464 
Ramalina 

peruviana 546 
tenella 546 

Ramularia 67,75 
Ravenelia 522. 524 
Relicina 

fijiensis 504 
hinifructa 504 
samoensis 504 
subn igra 491 , 502, 503 
sydneyensis 502, 504 
lerricrocodila 491,503,504 

Relicinopsis 
rahengensis 504, 505 
stevensii 491, 504,505,507 

Resinicium 
bicolor464 

Rhytidhysteron 86, 87 
hysterinum 86 

Rigidoporus 7, 8, 33, 34. 52 
aurcofulvus I, 6. 7 
biolcoensis 52 
incur vus 45, 51 ,52 
laetus 1, 8 , 52 
Jine~uus 52, 56 
microporus 52, 56 

ulmarius 50 
vinctus51 

Ripanitella 235 
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brasiliensis 229, 231 , 233, 235, 236 
squa.mosidisca 229 

Rozites 83 
Rutstroemia 563 

allan iO<Spora 557,558,561 
finna 557, 558, 563 

var. acuum 558 
fuscobrunnea 275 

Schizopora 20, 37 
cameo-lutea 50 
flav ipora 50 
nothofagi I , 20,21 
paradoxa 20, 37 
lrichiliae 50 

Scutellinia 489 
hina 240, 380 

Scytalidium 432 
Scptobasldi um 51 8 
Sistotrema 442 

brinkmannii 442 
eximwn443 
intennedium 443 
quadrisporu m 439, 441 , 442 , 443 
semanderi 443 

Sistotremastrum 
suecicum 464 

Skeletocutis 10, 20, 2 1 
novaC7.elandioe 1, 20-22 

Sorosporium 
consanguineum 401 , 402 

Spadicoides 512 
Sparassiella 202 

longistipitata 202 
Sparassis 199, 200,202, 205, 591 

brevi pes 200, 205 
crispa 199·201, 203-205. 59 1· 593 
foliacea 200, 202, 205 
hcrbsti i 200, 202 , 204, 205 
kazachstanicus 200, 202 
laminosa 200, 202-205 
nemecii 200, 202, 204, 205 
radicata 199-201. 203, 205.593 
simplex 200, 203-205 
spath ulata 199-205,591. 593 
tremelloides 200. 204 

SphaceiOlheca 
bursa 403 
polygoni-alpini 403 

Sphacrclla 59. 60 
brassicicola 63 
cruciferarum 64. 65 
densa 62, 65, 67, 74,75 
punctifonnis 

var. perexigua 60 
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sphaerclloides 67 
tassiana 67 

Sphaeria 59 
subg. SphaereUa 59. 60 
brassicaecola 63 
brassicicola 63 
concrescens 284 
crucifcrarum 64 
maculaefonnis 59 
punctiformis 59, 60 
mcutita59 

Sphaerophragntium 529 
Sphaerospora 

verruculosa 240, 241 
Sphenospora 524 
Spongipellis 28 
Sporendonema 

epizoum 184, 188 
Sporisorium 402, 403 

bursum 401,403 
consanguineum 401, 402 

Steccherinum 443 
albo-fibrillosum 439, 443 
queletii 439, 443 

Stcgobolus 
berkeleyanus 547 

Stemonaria 302 
Stereum 

caroliniensc 200,20 1,204 
Stilbclla 349 
Stri gula 467 

maeulata 547 
subtilissima 547 

Strossmayeria 85, 87, 245 
basiuicha 85 
racki i 87 

TacnioleUa 514 
exilis514 

Talaromyces 417,418,423 
baciUosporus 418,423 
derxii 4 17, 4 18,419,421,423 

Thecaphora 
deformans 401, 402 
orobi 401,402 

Thelephofa 
hirsuta 381 
palmala 40 

Theleporus 37 
Thelotrema 

berkeleyanum 533, 547 
sublile 547 

Tllletia402 
paradoxa 401-403 
poae403 
sabaudae 40 I-403 
tr.111siliensis 401-403 

TolyposporeiJa 

semenoviana 402 
Tomasellia 565 
Tomtntellago 39. 40 

aeruginasc:ens 39, 40-42 
Trametes 28. 54 

acuta 46 
adelphica 46 
burthellii 47 
cingulata 46. 54 
cristam49 
cupreo-roseus 49 
dicldnsii 49 
eleg.ans 54 
gausapata 50 
heteromalla 50 
hystrix 5 1 
marianna 47,55 
menz.iesii 52, 57 
meyenii 54 
obstinarus 54 
ochroOava 54 
purpurea 55 
socouana S6 
tawa 30. 31 
versicolor47, 53 
zoruua 47 

Trechispora 39 
Trcmella 

reticulata 204 
Trichaprum 

bifonnis 51 
rhi noc:ephalum 30. 31 
sector 53 

Tricharia 
albostrigosa 547 

Tricharina 486 
Triehophaea 486 

livida 380 
woolhopeia 381 

Trichophaeopsis 486 
bicuspis 486 
larispora 486 

Tricho psoro 525 
Trichothelium 467 
Tri phragmiopsis 529 
Tri phragmium 529 
Trypethelium 467,479. 565 

anomalum470 
cumingii 575 
duplex 480 
elute ri ae 47 1, 474,476, 479 
leucotrypum 471 
madrcporiJormis 566 
mcgaspermum 579 
sphaerioides 582 
subdiscretum 566, 582 
ubianense 471, 474. 476, 479. 480 

Tyromyces 12, 23, 26 



astrOstrigosus 46 
campylata46 
chioneus 9, 10 
falcatus I I, 12 
hypolateritia 51 
merulinus 53 
pelliculosus 51 
pubescens 26 
seriger 56 
stramenticus 29 
tomoa 33 

Uncinula 171 
bischofiae 171 

Unguiculariopsis 85-87 
Urtdinella 518 
Uredinopsis 520-522 
Urcdo 369 

elymandrae 351,367, 368 
eragrostidiphi la 351, 368, 369 
eragrostidis-capensis 351,369 
gc:Jticulata 368 
leers:iae 351 , 369 

Ur~~~~~JfH~conae351 , 370,371 

Umula 
craterium 287 

Uromyces 527 
archerianus 371 
chaetobromi 351 , 371, 372 
clignyi 372, 373 
clignyioides 351, 373 
dactylidis 

var. poae 373 
eragrostidicola 351, 374 
eragrostidis 369, 374, 375 
habrochloae 351,375 
kenyensis 375 
obesus 351, 352, 376 
p<ntaschistidis 351, 376 
ranunculi-distichophylli 373 
sctariac-italicae 376 
tenuicutis 377 
rurcomanicum 351,377 
vollwtii 373 

Uropyxis 528 
Usnea 

ba.ileyi 547 
complanata 547 
liechtensteinii 547 
pc:rplexans 548 
welwitschiana 548 

Ustilago 401, 404, 405 
bullaoa 401,403,404 
bursa 401 , 403 
grossheimii 401,403 
hypody1es 401,404, 405 
var. lygei 404 

jaczevskyana 
var. sibirica 401, 404 

kazachstanica 401 , 404 
lygei 401 ,404 
michnoana 40 I, 403 
piperii 401,403 
serpens 40 I, 403 
sinkiangensis 401,403 
spani 401,404,405 
spegauini 404 

var. agrestis 404 
striiformis 401, 404 
trebouxii 401 , 404 
turcomanica 401 , 403, 404 

Usrulina 
deusta 280 

Verrucaria 
arthonioides 470 

Venicillium 
nigrescens 432 

Walkmia 
sebi 184, 188 

Wilcoxina 486 
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Xanthoparmelia 537, 538, 549, 551, 552 
altemata.505 
brunnthaleri 491, 508 
canirolioidcs 491,505,501 
calvinia 549 
capensis 539 
cedrus-montana 548 
ceresensis 539 
competita 549 
diacid4 539 
duplicata 539 
cndochromatica 539 
eruptens 537 
gyrophorica 539 
hybrida 549 
ianthina 549 
lesothoensis 539, 550 
Lividica5.50 
nigraoleosa 491, 506. 507 
ochropulchra 539 
oleosa 506 
olivetorica 551 
oribensis 551 
prodomokosii 491 , 506-508 
protodysprosa 538 
rogersii 539 
sheba..iensis 550 
stenosporonica 539 
subdecipiens 506 
subdomokosii 506, 508 
subnigra 506 
subpigmentosa 491,509 
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surrogata 546 
taractica 505 
thamnolica 539. 552 
transvaa1ensis 539 
versicolor 505 
viridis 539 

Xamhopsora 101 
Xanthopsorella I 01 

llimonac 101 , 102 
Xanthoria 89 
Xenodochus 528 
Xenokylindria 435, 437 

prolifera 436 
Xylaria 103, 104, 106, 108, I 10-112, 126, 

141, 144-147 
aenea 106, 112-114,11 8,136 
anisopleura 107, I 13, I 14, I 16 , 130, 

143, 144 
apiculata 108, 116 
arbuscula 109, liS, 132 
asperabl 103, 112, 114, 116, 120 
berkeleyi II 0 , 122 
brachiala 112, 116, 122, 124 
coccophora I 10. I 16. 124, 126. 130 
comosa I 05, 122, 126 
cubensis 105. 128, 145 
culleniae Ill , 128, 130, 135, 138 
dealbata 106, 130, 136, 142 
enterogena 106, 108, 130, 132. 148 
feejecnsis 110, 132 
griseo-olincea 103, 108. 114, 118, 132 
ianthino-velutina Ill, 11 8, 130, 134. 

135, 138 
juruensis 147 
kegeliana 106, 114, 120, 135, 136 
kretzschmarioidea 103. 107, I 14, 120, 

136 
lima 144 
lu!ea 106, 120, 137 
rnagnoliae Ill, 130, 135, 137, 138 
melanura 147 
mellisii 124 
microceras 109, 122, 138 
multiplex 109, 139 
nodulosa 139 

var. microspora 103, 107, 114.122, 
139 

obovata 105. 122, 124, 140 
pallida 109, 140 
phosphorea 146 
plai)'J>Oda 14 I 

var. microspora 103, 107, 114, 122, 
124, 141 

var. patouillardii 103. 141 
plumbea 103, 109, 11 4, 124, 141 
polymorpha I 14, 143, 144 
rick:ii 113 
schweinitzii 107. 114. 142·144 

scruposa 106, 114, 124, 132, 143. 144 
1elfairii 106, 108, 128, 132, 148 
temaculata 122 
thcissenii I I I, 128, 148, 149 
lrichopoda 110, I 49 
variegata 145 

Xylocoremium 128 
Xylosphaera 137. 141 

mellisii 124 
pla1ypoda 

var. patouillardii 141 

Ypsilospora 524 

Zaghouania. 527 
Za1erion 165 

maritimum 165 
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