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PHAEOSPHAERIA SPARTINICOLA, A NEW SPECIES
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AND
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Abstract. - Phaeosphaeria spartinicola sp. nov. is dw:nbed hom the East coast of North
America on Spartina. It is distinct from Ph. ryp in the of the which
have a well developed beak and a peridium composed of flattened cells, in size and shape of the
ascospores, in growth rate and colony characteristics in culture, and in the different host. In
addition, the clectromorphs of nine out of ten enzymes were different compared to those of Ph.
typharum. Isozyme data sugsul} that the Slagono:pora sp. with seven-septate conidia on Spartina
is not the of Ph. sp

INTRODUCTION

Species of the genus Phaeosphaeria Miyake are y found
on grasses and other grassllke monocots. Some species are hxgh]y specmlmed lo certain
host plants, while others have a wider host range. A few species cause serious diseases
on cereals including Ph. avenaria (G.F. Weber) O. Erikss. on oat and Ph. nodorum (E.
Miiller) Hedjaroude on wheat (Weber l922 anmmann l968) The known anamorphs
of Phaeosphaeria belong in Stag h 1984).

Recently, several taxonomic sludxes on Phaeospllacrla that include mostly
European species have been completed (Holm 1957; Eriksson 1967; Hedjaroude 1968.
Leuchtmann 1984, 1987). For SpeClcS in Canada a was d by
Sh ker and B: (1989). | , none of these studies pretends to include all
the potential Phaeosphaeria species, thus leaving many hosts unexplored.

From Spartina, a common grass in marine coastal zones, several species of
Phaeosphaeria have been reported (Kohlmeyer and Kohlmeyer 1979; Sh ker and
Babcock I989) Ph. :pamnae (Elhs & Everhan) Shoemaker & Babcock, and Ph. halima
(T.W ) sr &B d to be strictly specialized on that host.
Hi , the p i y of dead leaves of Spartina alterniflora Loisel. was
so far always identified as Ph. rypharum (Desm.) L. Holm (Gessner 1977; Kohlmeyer
and Kohlmeyer 1979; Newell and Fallon 1983). Newell et al. (1989) have shown that
what they referred to as Ph. typharum is an important saprotrophic producer in the
standing-dead leaves of S. alterniflora in Georgia (USA) saltmarshes. This fungal
species was originally described from Typha and was thought to be host specific
(Leuchtmann 1984).




The present study was undertaken to the i ition of the
fungus on Sparrina in comparison with Ph. typharum. from Typha based on their
morphology, characteristics in culture and isozyme variation. In addition, isozyme
patterns of a ly found Stag pora on Spar.'ma and of Ph hahma were
compared to confirm a d the
Stagonospora species and Phaeosphaena

MATERIALS AND METHODS

Morphological studies were conducted on freshly collected samples and on older
herbarium specimens. Measurements of spores and asci were taken from rna(ennl
mounted in water. All isolates were obtained from single P or conidia coll
on Sapelo Island, Georgia, USA, or in Switzerland (Table 1). Swiss strains were those
isolated and studied by Leuchtmann (1984). Growth rates and colony characteristics
were recorded from cultures grown on malt extract-agar (MA; 1.5 % malt extract, 2 %
agar) and incubated at 20° C in the dark. Induction of anamorph and teleomorph forma-

tion was d in cul on MA P d to near UV- llght (370 nm) at 15° C for 3
months. All speci d n ZT. ive isolates are
mamlamed at ETH- Zunch and are dcposurd at CBS Baam, The Netherlands.

s was described (L and Clay
1989) Cultures w:re gmwn on Taved llquld V 8 dium (100 ml centrifuged V-8
juice, 10 g D-gl 2g i ate, 1 g KHaPOy, 0.5 g MgS04.7

H0,025¢g KCl, 10 mg FeClg. and 50 mg chloramphcmcol in 1 liter H20; pH at 6.0)
for 10 days. Enzymes were extracted from lyophilized samples, absorbed onto paper
wicks and subjected to electrophoresis on horizontal starch gels. Ten enzymes were se-
lected and staining performed after Soltis et al. (1983) acid phosphause (E C 3.1.3.2),
aconitase (E.C. 4.2.1.3), aldolase (E.C. 4.1.2.13), gl dehy

(E.C. 1.1.1.49), leucine ammopepndase (E.C. 3. 4 13.1), malate dehydrogenase (E.C.
1.1 37). phosphoglucose isomerase (E.C. 5.3.1.9), phosphoglucomutase (E.C.
5422), dehyd: (E.C. 1.1.1.44), and triosephosphate iso-
merase (E C. 5.3.1.1). Thei isozyme data were mlerpreu:d phenotypically, and cach

banding pattern (per enzyme ¢ and |solaxe) was id a different el
phs were Iphabetically in mdcr of increasing anodal mlgranon
For a given isolate the bi of el phs of the ten enzy is termed

1sozyrnc phcnotypc (Table 1). In all isolates and for all enzymes a single banded pattern

lved with the ption of malate dehyd: where always two major bands
were evident.
SPECIES DESCRIPTION
Ph sphaeria spartinicola Leuch sp. nov. - Fig. 1

Ascomata dispersa vel gregaria, immersa in mesophyllo, rostrata, globosa, glabra, 90-140 um
diam.; paries 10-14 pm crasso, 3-4 stratis 6-
10 x 2-4 pm, composito; rostrum centrale, conicum, inclusum, 30-40 pm lat., e 2-3 stratis cellularum
Ccomposito; stratum exterior ¢ cellulis brumms rectangularibus, interior antem hyalinis, isodiametricis;
ostiolum p hyalinae, septatae sparsim, 2-2.5 pum latac.
Asci bnmmcau cylmdm:u vel ovoidei, brevuu supnau 65—85 x 24-26 pm, 8-spori. Ascosporae imbri-
cate distichae vel i late 233519135wnrmolongund|
ms/lnmudmn 2.6-2.8, rectac vel leniter curvatae, b vel fl subtiliter
puatac, ad septa loculo secundo leniter inflato, guu,ulxlxe strato mucoso ad 2
um circumdatac, evanescenti in sporis maturis.
Hab. in foliis siccis Spartinae.
Holotypus: ad Spartinam alternifloram, Georgia (USA), Insula Sapelo, VII. 1990, leg. S. Newell (ZT).




Figure 1. Phaeosphaeria spartinicola (Holotype, ZT): A. ascospores, seccond
from left with sheath, seventh is immature; B. ascus with ascospores; C. section
through leaf tissue and ascoma.



A d to densely d on leaves, i d within phyll
with beak penctrating epidermis, globosc, glabrous, 90-140 pm in diameter; wall in
longitudinal section uniformly 10-14 pm thick, of 3-4 layers of brown thin-walled
flattened 6-10 x 2-4 um cells; beak central, conical. flush with substrate, 30-40 pm long,
of 2-3 layers of brown rectangular cells outside, and hyaline isodiametric cells inside,
with the ostiolar pore lined with short hyalme cylindrical periphysis-like cells;

physes not hyaline, sp: y septate, 2-2.5 pum thick. Asci
bitunicate, cylmdncal lo ovoid, shon stalked, 65- 85 3 MZG um, 8-spored. Ascospores
overlappingly biseri. d, broadly fusift 23-35x 9-13.5

um, length/width ratio 2 6-2.8, stmghl or slightly curved, brown to yellow brown,

thick-walled, finely echinulate, 3. -septate, slightly constricted at septa, second cell from

apex slightly enlarged, with a large guttle in each cell in young spores, surrounded

cnnrcly by a pi sharply delimited sheath up to 2 um thick, which may
in older or ial

CHARACTERISTICS IN CULTURE. - Colomes on . MA 2.5 cm in diameter after 4
weeks/20° C; aerial my tantoy , cottony or fluffy; margin even
to somewhat arachnoid; reverse light brown with a distinct brown- -yellow pigment diffus-
ing into the medium. No anamorph was formed in culture either at room temperature in
the dark or after exposure to near UV-light for 3 months. However, teleomorph forma-
tion was observed in a culture on MA of strain 9001 only at 20° C in the dark. Similarly,
Newell and Fallon (1991) could not find ~an anamorph in culture, but report on
teleomorph formation after ing grown on laved pieces of leaves
of S. alterniflora to commeal agar made with 20 glh(er seawater salts.

HABITAT. - On standing-dead leaves of Spartina alterniflora Loisel. and Spartina
sp. at the East coast of the North American continent.

MATERIAL EXAMINED. - USA: Georgia, Sapelo Island, July 1990, leg. S.
Newell (ZT, Holotype).- Georgia, Sapelo Island, 9. January 1989, 6. March 1989, and
January 1990, leg. S. Newell (ZT, 3 coll., culture no. 9001 [CBS 175.91], 9005 [CBS
176.91]). - CANADA: Nova Scotia, Cape Breton Island, St. Ann's Bay, 1. July 1973,
leg. J. Kohlmeyer, on S. alterniflora (ZT, ex Herb. J. Kohlmeyer No. 3385). - New
Brunswick, Shepody Bay, Hopewell Cape, 28. June 1973, leg. J. Kohlmeyer, on
Spartina sp. (ZT, ex Herb. J. Kohlmeyer No. 3380).

ISOZYME VARIATION

Isozymes of ten different enzyme systems were studied in species of
Phaeosphaeria from Spartina and Typha as well as in isolates of Stagonospora from
Spartina (Table 1). Ph. spartinicola and Ph. typharum both showed variation among
isolates. All isolates of Ph. spartinicola were collected at the same site on Sapelo Island,
whereas the isolates of Ph. typharum originated from two sites in Switzerland and one on
Sapelo Island. In each species half of the enzymes studied were polymorphic with two

phs found per enzy , isolates of the two species had distinct
isozyme phenorypes and only the el p.. 1 of one enzy (G6P) din lsolalcs
of both species. y, the genetic d the two fungi app d to be

considerable based on the i isozyme variation of the ten enzymes. Considening the varia-
tion within isolates of Ph. rypharum, American and Swiss strains still shared electro-
morphs of 5 or 6 enzymes depending on the strain.

In one collection from Sapelo Island isolates of a Stagonospora with
conidia, and Ph. halima (refc 10 as Leptosphaeria cf. peruviana by Fallon and Ncwcll
1989) were obtained from the same piece of leaf from which Ph. spartinicola was iso-




Table 1. Isozyme phenotypes of P haeria and Stag P isolates from
Spamna and 1ypha .

*ACP ACO ALD G6P LAP MDH PGI PGM 6PG TPI

Ph. spartinicola
b9001(5USA DE D B DE B D AB C B E
9005(2,USA DE D B E B D AB AC B DE

Ph. typharum
9004 (2), USA F B A E c A D B D B
9377 (1), SUI
9382 (1), SUI c (& A E A A D E D C

m
0
>
]
>
>
o)
m
o
(9]

Stagonospora sp.

9002 (5),USA B A C AB - B C D A -
Ph. halima
9003 (3),USA A E C C - C E D C A

® enzymes studied: ACP = acid phosphatase, Am-mlue ALD = aldolase, G6P = glucose-6-
LAP = leucine idase, MDH = malate dehydrogenase, PGI =
PGM = 6PG = 6.
TPl = lrmephosplme isomerase.
k’culun'e no., number of isolates (in parenthesis), and provenance from Sapelo Island (USA) or
Swirudand (Sun.

lated. This Sragonospora species was listed as S spora sp. 11 by Kohlmeyer and
Kohlmeyer (1979) and was suspected to be the anamorph of Ph. spartinicola based on
serological similarities (Fallon and Newell 1989). Isozyme analysis revealed that
Stagonospora sp. had no el in with Ph. spartinicola, but had two
electromorphs found also in isolates of Ph. halima (Table 1). These findings suggest that
Stagonosp[zm sp. on Spartina is probably not the anamorph of the often co-occurring Ph.
spartinicola.

DISCUSSION
Distinct morphological ch s and ch istics in culture, as well as
variation in isozyme pauems Jjustify the mogmnon of the fungus on Spartina as a species
distinct from Ph. typharum. The ascomata of Ph. spartinicola have a well developed beak
with periphyses, and a peridium wall composcd in longitudinal section of small flattened

cells. In Ph. typharum the bular with an P ostiolar pore and
no apparent beak, and the cells of lhe wall are nearly isodi ic and often thickened in
the outer layers (1 1984). In addition, the of Ph. :pammcala tend

to be somewhat longer (up to 35 pm) with a larger lenglh/wxdlh ratio (2.6 - 2.8)
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compared to the ascospores of Ph. fypharum, where they reach only 32 pm in length with
a length/width ratio of usually smaller than 2.6
Colonies of Ph. spartinicola on MA-i medium were slow growing (2.5 cm in diam.
aner 4 weeks). tan to yellowxsh and formed a very distinctive pigment released into the
ies of P. fypharum were faster growing (up to 5 cm in
diam.), grey to black and no obvious pigments were formed (Leuchtmann 1984).
Compansons made in this study with Ph. typharum strains from The United States were
in line wn.h these findings.
data obtained from Ph sphaeria isolates from Spartina and Typha
showed that the two species can be distinguished on the basis of their isozyme patterns.
In nine out of ten enzymes studied the isolates from the two hosts differed in their elec-
tromorphs. However, the small sample size from only few sites does not allow a con-
clusive estimate of the actual genetic distance between the two species. On the other
hand, genetic distances of similar magnitude were also found in congeneric species of
Atkinsonella (Leuchtmann and Clay 1989).

The anamorph of Ph. typharum, Scolecosporiella typhae (Oudem.) Petrak, can be
found on the host plant as well as in culture where it is readily formed often together with
the teleomorph (Webster 1955; Leuchtmann 1984). We tried to induce the formation of
an anamorph with several strains of Ph. spartinicola under various conditions in culture,
but no conidia were formed. A species of Stagonospora often found on Spartina leaves
in close vicinity of Ph. spartinicola was previously suspected to be the anamorph, based
on serological similarities (Fallon and Newell 1989). Isozyme analysis and colony
characteristics of isolates of both fungi have shown that this must be excluded. It seems
likely that Ph. spartinicola has no conidial state, as with many other species of
Phaeosphaeria (Leuchtmann 1984).

Shoemaker and Babcock (1989) have rwcmly desc‘nbod six new subgcnera within
(hc gcnus Phazosphaena based on shape and of 0

icola fits well in the subgenus Ovu'pom Shoemaker &
Babcock Most authors have wewed the tissue type of the ascomatal wall as an important
ia from related genera such as Leptosphaeria Ces. &
De Not. (e g Holm 1957 Leuchtmann 1984). In this regard, Ph. spartinicola is a typi-
cal Phaeosphaeria. Ph. typharum, on the other hand, was considered by Leuchtmann
(1984) to be an isolated species, because of its reduced ascoma structure, and it was even
questioned whether the inclusion of this species into Phaeosphaeria is appropriate
(Shoemaker and Babcock 1989). Thus, Ph. spartinicola and Ph. typharum are apparently
not as related as the similarity of the ascospore morphology is suggesting.
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NOTES ON CLAVARIADELPHUS. 1IV.
CULTURAL CHARACTERS OF C. LIGULA AND C. BAMIMSIBI

Andrew S. Methven
Botany Department
Eastern Illinois University
Charleston, IL 61920

SUMMARY

Cultural characters of Clavariadelphus ligula and
C. sachalinensis are described. This represents the first

report of culture mat analysis of Clavariadelphus.

In an attempt to elucidate supplementary taxonomic
data for a systematic treatment of \'2
somatic culture mat analyses based on the classic worke of
Nobles (1948, 1958a, 1965) and Stalpers (1978) were
undertaken. Although culture mat analyses are almost
routine in studies of wood-rotting Aphyllophorales, such
studies are less common with clavarioid basidiomycetous
fungi. To date, descriptions of cultures of clavarioid
fungi have been largely limited to members of typhuloid
groups (Koske, 1975; Koske & Perrin, 1971), pteruloid taxa
(McLaughlin & McLaughlin, 1972), Clavicorona (Koske &
Leathers, 1969; Dodd, 1972), Ramaria (Petersen, 1972), and
Lentaria (Petersen, 1974). Among the factors limiting the
application of Nobles’ and Stalpers’ studies to the
clavarioid fungi has been the difficulty in obtaining
axenic tissue isolates. In Clavariadelphus, for example,
oxidation of tramal tissues on exposure to air often
precludes isolation of somatic tissues.

Somatic tissue isolates of Clavariadelphus were
obtained following the techniques outlined by Molina &
Palmer (1982). Modified Melin-Norkrans Medium (= MMN)
plus benomyl (10 mg/l) and streptomycin sulphate (10 mg/l)

1rhis work represents a portion of a dissertation
submitted to the Graduate School of The University of
Tennessee, Knoxville, in partial fulfillment of the
requirements for the degree of Doctor of Philosophy.
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in disposable glass test tubes (Marx, 1969; Molina &
Palmer, 1982) was used for isolation attempts. Six to
eight replicates were taken for each collection gathered.
The resulting isolates were stored on MMN in the dark at
4°% and have been deposited in the mycological culture
collection at Eastern Illinois University (EIU). Dried
voucher material of specimens used to obtain somatic
tissue isolates were deposited in The University of
Tennessee Herbarium (TENN).

Culture mat analyses were based on the pioneering
studies of Nobles (1948, 1965) and Stalpers (1978). Seven
replicates of each isolate were inoculated on either MMN,
Malt Extract Agar (= MEA; Nobles, 1948) or Difco Potato
Dextrose Agar (= PDA; Nobles, 1948) and incubated in the
dark at 20-22°. Macromorphological descriptions were
recorded during the third and sixth weeks.
Micromorphological characters were examined and recorded
during the sixth week. Micromorphological characters were
observed under phase contrast microscopy after mounting
hyphae from the advancing zone, mat, and plug of each
isolate in 3% potassium hydroxide (KOH). Descriptive
terminology was taken from Nobles (1948, 1965) and Mueller
(1984). Extracellular oxidase activity of each isolate
was tested using both the Bavendamm (Davidson et. al.,
1938) and gum guaiac (Nobles 1958b) tests. Spot tests for
the presence or absence of laccase and tyrosinase were
performed on all isolates. The following substrate-
specific reagents were used: 1) For laccase:
syringaldazine (Harkin & Obst, 1973; Harkin et. al.,
1974); 2) For tyrosinase: L-tyrosine (Marr, 1979).
Control spot tests with distilled water and 95% ethanol
were also performed on all isolates. Color terms followed
by alphanumeric designations are from Kornerup and
Wanscher (1978). Herbarium acronyms are from Holmgren
et. al. (1981).

Clavariadelphus liqula (L.: Fr.) Donk Figs. 1-4

Isolates: Idaho. Bonner Co., Priest Lake, 29.ix.1984,
Methven No. 3306; Bonner Co., Priest Lake, 26-27.ix.1986,
Methven No. 4989. New York. Wayne Co., Rochester,
14.viii.1986, Methven No. 4713. Oregon. Clackamas Co.,
Mt Hood National Forest, 20.x.1984, Methven No. 3518.
washington. Chelan Co., vicinity of Lake Wenatchee,
15.x.1984, Methven No. 3525. (all TENN).



Nobles Code: 1.3.22.(26).34.36.47.51.56.

Macromorphology (n = 5): PDA: Radius at week III 14-18
mm, week VI 28-32 mm; mat thin, appressed, tightly
interwoven, initially chamois-like, in time farinaceous to
subfelty, not translucent, initially white to pallid,
finally yellowish white (3A2, 4A2) to cream (4A3); margin
3-5 mm broad, thin, submerged, uneven, semi-translucent,
initially white to pallid, finally yellowish white

(3A2, 4A2); plug soon farinaceous to subfelty, concolorous
with mat. MMN: Radius at week III 18-24 mm, week VI
30-38 mm; mat thin, appressed, tightly interwoven,
initially chamois-like, in time farinaceous to subfelty,
not translucent, initially white to pallid, finally
yellowish white (3A2); margin 7-10 mm broad, submerged,
thin, uneven, semi-translucent, white to pallid; plug soon
farinaceous to subfelty, concolorous with mat. MEA:
Radius at week III 20-25 mm, week VI 55-65 mm; mat thin,
appressed, tightly interwoven, initially chamois-like, in
time farinaceous to subfelty, not translucent, white to
pallid; margin 3-5 mm broad, thin, submerged, uneven,
semi-transparent, concolorous with mat; plug soon
farinaceous to subfelty, concolorous with mat.

Extracellular Oxidase Reactions: Gallic and tannic acid
agar and L-tyrosine negative. Some isolates were weakly
positive for gum guaiac while others were negative.
Syringaldazine positive.

Micromorphology (n = 5): PDA: Hyphae mostly
undifferentiated with scattered, irregular, coralloid to
subcoralloid branches, clamped, uninflated or irregularly
inflated (- 10 pm); walle thin or irregularly thickened to
1 pm, smooth or encrusted with irregularly angular-shaped
crystals; clamps uninflated or inflated (-8 pm), sometimes
medallion or ampulliform; vesicles few to many,
intercalary or terminal. MMN: Hyphae as in PDA; vesicles
as in PDA. MEA: Hyphae as in PDA; yesicles as in PDA.

Clavariadelphus sachalinensis (Imai) Cormer

Isolates: Idaho. Bonner Co., Priest Lake, 26-27.ix.1986,
Methven No. 4983. Washington. Kittitas Co., Stampede
Pass, 9.x.1984, Methven No. 3445; Kittitas Co., Crystal
Springs, 12.x.1984, Methven No. 3490; Stevens Co., Highway
20, 26.ix.1986, Methven No. 4985. (all TENN).
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Nobles Code: 2.3.22.(26).34.36.47.51.56.

(n = 4): PDA: Radius at week III < 1 mm,
week VI 1-2 mm; mat thick, appressed, tightly interwoven,
felty, not translucent, greyish orange (5B4-3) to brownish
orange (5C4-3); margin indistinct from mat, submerged,
uneven, not translucent, concolorous with mat; plug soon
felty, concolorous with mat. MMN: Radius at week III
5-8 mm, week VI 12-15 mm; mat thin, appressed, tightly
interwoven, initially chamois-like, soon farinaceous to
subfelty, not translucent, initially pallid to cream
(4A3-2), finally brownish orange (5C3-2, 6C3-2); margin
3-6 mm broad, thin, submerged, uneven, semi-translucent,
initially concolorous with mat, finally greyish brown
(S5E3-2) to brownish beige (6E3-2); plug soon subfelty to
felty, concolorous with mat. MEA: Radius at week III
8-12 mm, week VI 18-21 mm; mat thin, appressed, tightly
interwoven, initially chamois-like, in time subfelty to
felty, not translucent, white to pallid; margin 3-5 mm
broad, thin, submerged, uneven, semi-translucent,
concolorous with mat or paler; plug soon subfelty to
felty, initially concolorous with mat, in time greyish
orange (5B3) to orange-grey (5B2).

Extracellular Oxidase Reactions: Gallic and tannic acid
agar and syringaldazine positive. Gum guaiac weakly
positive. L-tyrosine negative.

Micromorphology (n = 4): PDA: Hyphae mostly
undifferentiated with scattered, irregular, coralloid to

b alloid br hes, clamped, uninflated or irregularly
inflated (- 10 pm); walls thin or irregularly thickened to
1 pm, smooth or encrusted with irregularly angular-shaped
crystals; clamps uninflated or inflated (-8 pm), sometimes
medallion or ampulliform; vesicles few to many,
intercalary or terminal. MMN: Hyphae as in PDA; vesicles
as in PDA. MEA: Hyphae as in PDA; vesicles as in PDA.

DISCUSSION

The most diagnostic characters exhibited by the
cultures during this study were growth rate (expressed as
the radius of the culture mat at week III and week VI) and
color of the culture mat. During a six week period,
cultures of Clavariadelphus sachalinensis grew slowly on
all three media (MEA: 18-21 mm; MMN: 10-15 mm; PDA: 1-2



mm). On the other hand, cultures of Clavariadelphus
liqula exhibited moderate growth rates on all three media
(MEA: 55-65 mm; MMN: 30-38 mm; PDA: 28-32 mm) over the
same six week period. As such, differences in growth
rates, especially on PDA, appears to be useful as a
taxonomic character for delimiting cultures of
Clavariadelphus liqula and C. sachalinensis.

The color of the culture mat is of limited taxonomic
importance. On MEA, the cultures of Clavariadelphus
ligula and C. gachalinensis were white to pallid. After
six weeks of growth on MMN, however, the cultures of
Clavarjadelphus ligula were white to pallid, while the
isolates on PDA were pale yellow or cream colored. On the
other hand, the cultures of Clavariadelphus sachalinensis
on PDA and MMN were greyish orange to brownish orange
after six weeks of growth. Although a slight bleaching of
color was often observed on the reverse side of the
culture, no significant color changes were recorded during
the period of study.

Except for a thin, chamois-like, farinaceous or
subfelty layer on the plug and surrounding mycelial mat,
the cultures exhibited largely submerged growth on all
three media. The mat was thickest near the inoculation
plug and thinner at the margin of growth. Growth of the
isolates was more or less uniform, the mycelial mat did
not exhibit sectoring, produce concentric bands, become
furrowed or yield exudates. All isolates produced a
similar earthy or musky odor on each of the three media.

No growth was exhibited by any of the isolates grown

on gallic and tannic acid agar. Although cultures of
Clavariadelphus ligula did not yield a diffusion zone on
gallic and tannic acid agar, isolates of C.
produced a dark brown diffusion zone on both media in less
than seven days. The results of the gum guaiac test
(Nobles, 1958a) were inconclusive. Nobles (1958a) stated
that positive tests for extracellular oxidases must be
immediate. In each of the isolates tested, the reaction
took 15-30 minutes to develop and was at most weakly
positive. Syringaldazine and L-tyrosine were applied
directly to the surface of the culture mats of each of the
isolates to test for the presence of the laccase and
tyrosinase enzyme systems, respectively. In each isolate,
syringaldazine produced a magenta color reaction when



Figs. 1-4. Clavariadelphus liqula. Fig. 1.
Undifferentiated hyphae. Fig. 2. Irregularly swollen

hyphae. Fig. 3. Coralloid hyphae. Fig. 4. Hyphal
swellings. Scale bar = 20 pm.



applied to the cultures of Clavariadelphus ligula and
C. sachalinensis indicating the pr of the 1
enzyme system. The L-tyrosine spot tests were negative.

Although it was expected that micromorphological
culture characters might be as diagnostic as
macromorphological characters (Nobles 1948, 1965), this is
not the case in Clavariadelphus. As seen in Figs. 1-4,
little hyphal differentiation was observed in the
isolates. 1In each isolate, the vast majority of the
hyphae were thin-walled, clamped and undifferentiated
(Fig. 1) with the exception of scattered, irregularly
swollen or inflated hyphae (Fig. 2) and subcoralloid to
coralloid hyphal branches (Fig. 3). Simple swellings on
the hyphae (Fig. 4), which were observed in intercalary or
terminal chains of 1-3 (4) in each of the isolates,
may have been induced as the hyphae matured or by the
medium upon which they grew (Hutchinson, 1989). They do
not fit the definition of chlamydospores described by
Hawksworth et. al. (1983) or Hughes (1985).

In terrestrial ecosystems, the basidiocarps of
Clavariadelphus liqula and C. sachalinensis arise from a
well-developed mycelial mat in which the hyphae are
densely interwoven and often bind large patches of the
substratum to the basidiocarp base (Methven, 1990).
Although this growth habit g9 8 that bers of Subg.
Ligulus are saprobic (Petersen, pers. comm.), the genus
Clavariadelphus is generally presumed to be
ectomycorrhizal. The cultural data gathered in this study
supports the assumption that the genus is ectomycorrhizal.
Of particular relevance are the following characters which
are shared with known ectomycorrhizal taxa: 1) production
of few micromorphological structures in culture which are
useful in identification (Hutchinson, 1989); 2) partial or
total inhibition of basidiospore germination in vitro
(Methven, unpublished data); 3) tendency toward slow
growth in axenic cultures; 4) lack of conidial anamorphs
in vitro (Hutchinson, 1989); and 5) a general absence of
basidiocarp formation in agar culture (Pantidou et. al.,
1983). In order to clarify their ecological
classification, cultures of Clavariadelphus liqula and
C. sachalinensis should be tested for their ability to
form ectomycorrhizae.




16
ACKNOWLEDGMENTS

The author is appreciative of the guidance and
encouragement provided by Dr. R. H. Petersen throughout
the course of this study. Financial support for this
project was provided by a Grant-in-Aid of research from
sigma Xi and the Department of Botany, University of
Tennessee, Knoxville. Dr. Greg Mueller kindly reviewed
the manuscript and offered many useful suggestions for
which I am grateful.

LITERATURE CITED

Davidson, R. W., W. A. Campbell, and D. J. Blaisdell.
1938. Differentiation of wood decaying fungi by
their reactions on gallic or tannic acid medium.
J. Agric. Res. 57: 683-695.

Dodd, J. L. 1972. The genus Clavicorona. Mycologia
64: 737-773.

Harkin, J. M., and J. R. Obst. 1973. Syringaldazine, an
effective reagent for detecting laccase and
peroxidase in fungi. Experientia 29: 381-387.

Harkin, J. M., M. J. Larsen, and J. R. Obst. 1974. Use
of syringaldazine for detection of laccase in
sporophores of wood rotting fungi. Mycologia
66: 469-476.

Hawksworth, D. L., B. C. Sutton, and G. C. Ainsworth.
1983. Dictionary of fungi. 7th Ed. Commonwealth
Mycological Institute, Kew. 445 p.

Holmgren, P. K., W. Keuken, and E. K. Schofield. 1981.
Index Herbariorum. Part I. The herbaria of the
world. Seventh ed. Reg. Veg. Vol. 106: 1-452.

Hughes, S. J. 1985. The term chlamydospore. In,
Filamentous microorganisms: biomedical aspects.
Ed., T. Arai. Japan Scientific Societies Press,
Tokyo. Pp. 1-20.

Hutchinson, L. J. 1989. Absence of conidia as a
morphological character in ectomycorrhizal fungi.
Mycologia 81: 587-594.



17

Kornerup, A., and J. F. Wanscher. 1978. Methuen Handbook
of Colour. 3rd. Ed. London. 252 p + 30 pl.

Koske, R. E. 1975. ZTyphula ervthropus: II. Sclerotial
germination and basidiocarp production. Mycologia
67: 128-146.

Koske, R. E., and C. R. Leathers. 1969. Sporophore
production by species of Clavicorona in culture.
Mycologia 61: 99-1002.

Koske, R. E., and P. W. Perrin. 1971. Basidiocarps,
annelloconidia and sclerotia in agar culture of
Pistillaria (Clavariadelphaceae). Can. J. Bot.
49: 95-697.

Marr, C. D. 1979. Laccase and tyrosinase oxidation of
spot test reagents. Mycotaxon 9: 244-4276.

Marx, D. H. 1969. The influence of ectotrophic
mycorrhizal fungi on the resistance of pine roots to
pathogenic fungi. I. Antagonism of mycorrhizal
fungi to root pathogenic fungi and soil bacteria.
Phytopath. 59: 153-163.

McLaughlin, D. J., and E. G. McLaughlin. 1972. Pure
culture studies of fruiting and sporulation in a
clavarioid fungus Pterula sp. Mycologia
64: 599-608.

Methven, A. S. 1990. The genus Clavariadelphus in North
America. Biblio. Mycol. Band 138. J. Cramer,
Stuttgart. 192 p.

Molina, R., and J. Palmer. 1982. 1Isolation, maintenance,
and pure culture manipulation of ectomycorrhizal
fungi. 1In, Methods and principals of mycorrhizal
research. N. Schenk, ed. Amer. Phytopath. Soc.,
St. Paul. Pp 111-118.

Mueller, G. M. 1984. New North American species of
Laccaria (Agaricales). Mycotaxon 20: 101-116.

Nobles, M. K. 1948. Studies in forest pathology. VI.
Identification of cultures of wood-rotting fungi.
Can. J. Bot. 26: 281-431.



18

Nobles, M. K. 1958a. Cultural collections as a guide for

the taxonomy and phylogeny of the Polyporaceae.
Can. J. Bot. 36: 883-926.

Nobles, M. K. 1958b. A rapid test for extracellular

oxidase in cultures of wood-inhabiting hymenomycetes.
Can. J. Bot. 36: 91-99.

Nobles, M. K. 1965. Identification of cultures of wood-
inhabiting hymenomycetes. Can. J. Bot.
43: 1097-1139.

Pantidou, M. E., R. Watling, and 2. Garou. 1983.
Mycelial characters, anamorphs, and teliomorphs in
genera and species of various families of Agaricales
in culture. Mycotaxon 17: 409-432.

Petersen, R. H. 1972. Cultural characters in Ramaria
subgenus Lentoramaria and a new taxon. Amer. J. Bot.
59: 1041-1047.

Petersen, R. H. 1974. Notes on clavarioid fungi. 1IV.

Cultures of Lentaria byssiseda. Mycologia
64: 530-532.

Stalpers, J. A. 1978. Identification of wood-inhabiting
Aphyllophorales in pure culture. Studies in Mycology

No. 16. Centraalbureau voor Schimmel-cultures,
Baarn. 248 p.



MYCOTAXON

Volume XLI (1),pp.19-16 April-June 1991

ICONES ASCOMYCETUM VENEZUELAE:

PHYLLACHORA FUSICARPA

Richard T. Hanlin

Department of Plant Pathology
University of Georgia
Athens, Georgia 30602 USA

and

Omar Tortolero

Posgrado en Fitopatologia
Universidad Centro Occidental ’Lisandro Alvarado’
Barquisimeto, Venezuela

ABSTRACT

A perithecial ascomycete growing on living leaves of
Duranta repens was identified as Phyllachora fusicarpa
Seaver, cause of tar spot discase. The fungus forms lesions
with a raised, shiny black clypeus surrounded by a yellow halo;
spermogonia and perithecia are formed in the lesions. The
Venczuelan collections were compared with specimens of P.
durantae, which also occurs on Duranta sp. The two fungi
are similar but differ sufficiently in ascospore length that they
are retained as separate species. An illustrated description of
the Venezuelan material is provided, along with notes on P.
durantae.

Keywords: Ascomycotina, Duranta spp., Phyllachora
durantae, Phyllachoraceac, tar spot discase.

RESUMEN

Un iceto peritecial iendo sobre hojas vivas de
Duranta repens se identificd como Phyllachora fusicarpa




Seaver, agente causal de la enfermedad alquitranada. El
hongo prod I das, con un clipeo negro
brillante, rodeado por un halo amarillo y en ellas se forman
espermogonios y peritecios. Las coleciones venczolanas se
compararon con especimenes de P. durantae que tambicn
ocurre en Duranta sp. Los dos hongos son similares, pero la
diferencia significativa que tienen en la longltud de las
ascosporas hace que sean colocados en

Se provee una descripcion ilustrada del ma(cnal venewlano,
ademas de notas sobre P. durantae.

INTRODUCTION

Duranta repens L. (garbancillo, chinchorro, fruta de paloma, limoncillo) is
a verbenaceous shrub native to the American tropics. In Venezuela it occurs in the
wild, but n is also used as a hedgc planting (Schnee, 1973). While collecting plant
h fungi in hern Vi la, leaves of D. repens bearing lesions with
black were d. The fungus was subsequently identified as
Phyllachora fusicarpa Seaver (Dennis, 1970), cause of tar spot disease. In
describing P. fusicarpa as new, Seaver (1920) stated that ll differed from the
similar P. di Rehm in pore size. Phyllach , which also
occurs on Duranta sp., was described by Rehm (1892) from material collected in
Ecuador by Lagerheim. Since it seemed possible that the two species could be
conspecific, the type material of both species was examined and compared with the
Venezuelan collections. The results of this study am presented below, along with
an ill d description of the V. 1

MATERIALS AND METHODS

Observations were made on living material collected in the field and on
herbarium specimens; herbarium acronyms follow Holmgren et al. (1981). Sections
were made of living material to provide additional information. Material to be
sectioned was killed and fixed in formalin-propionic acid-alcohol (FPA) and
embedded in paraffin, following proced described previously (Hanlin and
Tortolero, 1989). Herbarium material was softened in water prior to mounting.
Measurements were made of 25 paraphyses, asci, ascospores, and spermatia
mounted in water, and of 10 perithecia and spermogonia in sectioned material. Not
all structures were available for measurement in the type material. Photographs
were taken with a Nikon HFX camera on a Nikon SMZ stereo microscope or an
Optiph ipped with N ki differential interference contrast. Kodak
chhmcal Pan 2415 film was used for photography.
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OBSERVATIONS

Examination of the holotype speci of P. du and P. fusicarp
revealed that the two species are identical in appearance, but the difference in
length of the ascospores could not be confirmed, as no asci were found in the type
material of P. fusicarpa. Leaf lesions yielded spermatia, but no asci or ascospores.
A microscope slide included in the type packet was dried and of no value. Asci
and ascospores were present in the type of P. durantae and the size of the
ascospores agreed with the published data. Spermogonia were common in the type
of P. fusicarpa, although they were not mentioned by Seaver in his description.
None were found in the type of P. durantae, perhaps due to the sparseness of the
material.

Phyllachora fusicarpa Seaver
Anamorph: Lacking.

Mycelium internal, forming amphigenous lesions on living leaves. Young
lesions chlorotic, with upper surface becoming light green and flat, lower surface
white and raised. Mature lesions circular to irregular in outline, (3.5)-4-(8) mm in
diameter, thicker than normal leaf, black, with yellow halo (Figs. 3-4).
Spermogonia formed in young lesions, followed by perithecia in older lesions.

Spe bepidermal, mostly epiphyllous, raised, pulvinate, (111)-183-
(237) pm Iugh X (348)- 555 -(909) pim vndc l'armed beneath a shiny black clypeus,
varying in shape from circular to elongate in top view, opening by a pore or slit
(Fig. 5). Base of spermogonium delimited by a region of compact hyphae with
dark brown walls. Spermatiogenic cells forming a crowded layer across bottom of
spermogoniun inside dark-walled hyphae, one-celled, cylindrical to slightly fusoid,
sometimes curved, (13)-17-(24) X (2)-3-(4) {m, tapering to a slender tip, extruding
spermatia from apex (Fig. 7). Spermatia one-celled, fusiform, often slightly curved
(Fig. 6), (8)-10.4-(24) X (2)-2.7-(4) pm, with a small lipid droplet at each end,
hyaline, often extruded from pore in a yellowish cirrhus.

Figs. 1-7. Phyllachora fusicarpa on Duranta repens. Fig. 1. Mature lesions on
upper surface of leaf from holotype. X24. Fig. 2. Same lesions on lower surface
of leaf. X24. Fig. 3. Mature lesion on upper surface of leaf from Venezuelan
collection. X14. Fig. 4. Same lesion on lower surface of leaf. X14. Fig. 5.
Section through spermogonium on lower surface of leaf. X158. Fig. 6. Mature
spermatia. X2050. Fig. 7. Spermatiogenic cell with spermatium attached at apex.
X1900.
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Ascoma an ostiolate perithecium, immersed in leaf tissue, usually
hypophyll formed b h a blackened clypeus, with erumpent ostiolar neck
(Fig. 8). Perithecium subglobose to oval or obpyriform, (308)-376-(490) fm high
X (316)-407-(529) pim wide. Perithecial wall brown, (16)-19-(24) fm wide, outer
cells initially pseudoparenchymatous and dark brown, becoming flattened and
thicker-walled, inner cells hyaline, flattened, and thin-walled. Centrum containing
abundant septate, filiform paraphyses (Fig. 9). Asci unitunicate, (70)-105-(140) X
(12)-17-(24) pm, formed in a basal layer, growing up among the paraphyses,
ellipsoid, short-stalked (Fig. 11), with a non-amyloid apical ring, eight-spored.
Ascospores hyaline, one-celled, broadly fusoid, (22)-30-(40) X (7)-8.6-(10) fim,
smooth (Fig. 10).

Occurring on living leaves of Duranta repens.

Etymology: fusicarpa = Latin, fuscus (spindle) + Greek, carpus (fruit), referring
to the shape of the ascospores.

Specimens examined: BAHAMAS: On Duranta repens: F. S. Earle (#36),
Nassau, undated (NY, TYPE); VENEZUELA: On Duranta repens: M. F. Burrico
& A. S. Muller, Sanare, Edo. Lara, November 24, 1939 (VIA 3642); A. S. Muller,
Los Choros, Edo. Miranda, January 20, 1939 (VIA 2364); O. Tortolero & R. T.
Hanlin (#606), Sanare, Edo. Lara, January 24, 1984; O. Tortolero, Sanare, Edo.
Lara, 1984; O. Tortolero & R. T. Hanlin (#764), Sanare, Edo. Lara, February 11,
1987 (GAM 12760); O. Tortolero & R. T. Hanlin (#820), Sanare, Edo. Lara,
February 11, 1988 (GAM 12755); O. Tortolero, Sanare, Edo. Lara, April 12, 1988;
O. Tortolero & R. T. Hanlin (#830), Bojo, Edo. Lara, April 26, 1988; Y. O.
Mercado, Bojo, Edo. Lara, July 25, 1988 (GAM 12757); R. T. Hanlin (#875) & O.
Tortolero, Las Lajitas, Edo. Lara, December 13, 1988 (GAM 12758); R. T. Hanlin
(#918) & Y. O. Mercado, Las Lajitas, Edo. Lara, November 8, 1989 (GAM 12756).

Most of the collections were made at ca. 1000 m.

Since P. durantae appears not to have been described in English, a
translation of the original description follows, with some supplemental notes.

Figs. 8-11. Phyllachora fusicarpa on Duranta repens from Venezuela. Fig. 8.
Section through mature perithecium immersed in leaf. X64. Fig. 9. Cluster of
paraphyses. Nomarski. X475. Fig. 10. Mature ascospores. Nomarski. X1200.
Fig. 11. Ascus with ascospores. X600. Fig. 12-14. Holotype of Phyllachora
durantae on Duranta sp. Fig. 12. Lesions on upper surface of leaf. X37. Fig. 13.
Same lesions on lower surface of leaf. X37. Fig. 14. Mature ascus with
ascospores. X750.






Phyllachora durantae Rehm

Anamorph: None reported.

"Stromata immersed on both sides of surface, almost round, irregularly raised,

b of leaf yellowish, yellow-white inside, 0.5-2 mm wide encircling the
stroma, shiny, black, 1-3 mm diam. Perithecia mostly 12, immersed, protuberant,
scarcely papillate and not perforate. Asci fusiform, stipitate, apex acute, 90 X 21,
8-spored. Spores elliptical, 1-celled, filled with oil droplets, weakly yellowish, 15 X
8, distichous. Paraphyses branched, hyaline".

Occurring on living leaves of Duranta sp.
Etymology: durantae = Latin, for the host genus.
Specimens examined: ECUADOR: On Duranta sp.: G. Lagerheim (#1075),

Quito, April, 1892 (S, TYPE); on D. benthami Briq: H. Sydow (#1177),
Pichincha, September 12, 1937 (S).

Both collections of P. di were identical to each other and to P.
fusicarpa (Figs. 1-2), except for the smaller size of the asci and ascospores of P.
durantae. The prominent yellow halo typical of P. fusicarpa was apparent even in
dried specimens of P. durantae (Figs. 12-13). Size ranges obtained for P. durantae
were (76)-97-(122) X (14)-22-(32) for asci (Fig. 14) and (16)-19-(22) X (8)-9-(10)
for ascospores, which agrees well with Rehm’s original figures.

DISCUSSION

On the basis of Seaver’s original description, the ranges in ascospore length
do not overlap in the two species; in P. durantae the length:width ratio is 1:2.1,
whereas in P. fusicarpa it is 1:3.2. In ascospore width the two species are identical.
The Venezuelan collections agree closely with P. fusicarpa, and they are therefore
considered to be that species. Although Seaver did not provide a Latin description
for P. fusicarpa, the name was published before 1935 and is therefore legitimate
(Art. 36.1; Greuter, 1988).

Given the similarities in morphology, hosts, and geographical distribution, it
seems unlikely that P. durantae and P. fusicarpa are truly distinct species. The
difference in ascospore length may well be due to differences in host and/or
geography. Phyllachora fusicarpa grows at low altitudes, whereas P. durantae was
collected above 3 000 m. Little is known of the effects of such factors on spore size
and other morphological ch but it may be that a smaller ascospore is
an adaption to dxspersal in less dense air. It also may be that the differences are
an artifact of sample size. In any event, in the absence of more data, and since the
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two taxa are readily separated on ascospore size, it seems preferable to retain them
as separate species until more is known about their biology.

Phyllachora fusicarpa has been reported from the Bahamas (Seaver, 1920),
Haiti (Dichl, 1942), Puerto Rico (Seaver and Chardon, 1926), the United States
(Florida) (Dichl, 1942), and Venezuela (Chardon and Toro, 1934). The host is
Duranta repens, except in Haiti, where it occurs on D. erecta L.; in the Florida
collection the host species is unk Phyllach di apparently has been
reported only on D. benthami from Ecuador.
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ABSTRACT

Leptosphaerulina crassiasca, the causal agent of pepper
spot and leaf scorch disecases of peanut, is a common
pathogen of this crop in Georgia and other peanut growing
arcas of the world. Although the fungus has been well
characterized t: ically, there app to be no extant
authentic or type material. Neotype material is therefore
designated, and an illustrated description of it is provided.
Cultural characteristics of the neotype isolate are also
described.

Keywords: Arachis hypogaea, Ascomycotma, Dothideales, leaf
scorch, Leptosph arachidicola, Loculoascomycetes,
pepper spot, Pleospora crassiasca.

INTRODUCTION

While conducting mycoﬂoral studies of peanut (Arachis h)pogaea L.) (Hanlin,
1969), an ycete was ined lhat was subscquently identified as
Leptosphaeruli i (Scchet) J. & Bell (Hanlin, 1973). This is a
common pathogen of peanut, on which it causes pepper spot and leaf scorch
di but the symp are often ob d by other foliar fungal pathogens,

'Present address: Department of Science, Taipei Municipal Teacher’s College, No.
1, Ai-Kuo West Road, Taipei, Taiwan, R.O.C.
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such as the early and late leaf spots (Young et al., 1980; Smith, 1984). Luttrell and
Boyle (1960) reported that this fungus was first found in Georgia in 1958, but they
also pointed out that its common occurrence throughout the peanut belt indicated
that it had been in the United States for many years. Although the taxonomic
characteristics of L. crassiasca have been described previously (Luttrell and Boyle,
1960; Graham and Luttrell, 1961; Jackson and Bell, 1969), it was discovered that
no authentic or type herbarium material exists for this species. Consequently,
neotype material is designated and an ill d description is provided.

MATERIALS AND METHODS

Five isolates of L. cm-mn:ca from peanut were examined during this study.
The and h istics of these isolates are shown in Table 1.
All isolates were stored on 18% V-8 vegetable juice agar (V8) at 4C during the
studies. After preliminary obscrvations, isolate P3480 was selected for further
studies on growth ch istics and I devels Growth studies were
conducted on V8 and malt extract (MEA) agars (Hanlm and Ulloa, 1988) in an
incubator at 26C under constant fluorescent ("Daylight”) light ca. 12 cm above the
petri plates. The effects of light on growth and ascospore dlscharge were
ascertained by wrapping petri plates with alumi foil following lation or by
covering a portion of the petri plate lid with black construction paper. These plates
were then placed in the incubator alongside unmodified check plates. Taxonomic
observations were made both on fresh and sectioned material from culture and on
the host. Measurements were made on material mounted in water and in paraffin
sections. Ascomata on the host were obtained by placing peanut leaflets bearing
symptoms of pepper spot in a moist chamber for 48 hr to permit their
development. The infected leaflets were derived from plants of cv. Tamnut that had
been artificially inoculated in the greenhouse with isolate P3480. Reisolations were
made from infected leaflets by surface disinfecting them in a bleach-ethanol-water
solution (10:10:80) (Hanlin, 1969) and plating them on V8 agar. Material to be
sectioned was cut into 5 mm? blocks, fixed in formalin-propionic acid-alcohol,
dehydrated through a tertiary butyl alcohol series, embedded in paraplast, sectioned
at 8 im, mounted on standard glass slides, deparaffined, rehydrated through an
ethanol-water series, stained in iron hematoxylin, then destained in a saturated
aqueous solution of picric acid (Johansen, 1940). The stained sections were
dehydrated through a water-cthanol series to xylene, and a cover slip was mounted
with Permount. Measurements were made of 25 , asci, and P %
sizes given represent the averages of these measurements. Photographs were taken
with a Nikon HFX camera on a Nikon SMZ stereo microscope or a Nikon
Optiphot equipped with Nomarski differential interference contrast. Kodak
Technical Pan 2415 film was used for photography.

Herbarium material of the isolates studicd was prepared by growing them on
V8 on which small sections of bean stem (Phaseolus vulgaris var. humulis Alef.)
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had been placed. When mature ascospores were present the petri plates were
preserved by freeze-drying (Hanlin, 1972). Herbarium acronyms follow Holmgren
et al. (1981).

OBSERVATIONS

Observations on the Florida and Georgia isolates of L. crassiasca
demonstrated that they were very similar in their taxonomic characteristics (Table
1). Visually they showed only small differences in the amount of aerial mycelium
produced on V8. The Taiwan isolate, however, varied from the others in several
respects, which are described in more detail below. Leptosphaerulina  crassiasca
was recovered readily from leaflets inoculated with isolate P3480, and ascomata
also formed abundantly on leaflets placed in a damp chamber. On the basis of
these preliminary observations, isolate P3480 was selected as representative of the
species. A detailed description of this isolate, which is designated as the neotype,
follows.

Leptosphaerulina crassiasca (Sechet) C. R. Jackson & D. K. Bell (Jackson and
Bell, 1968)
J’leo:pom cmmsca Sechet (Sechet, 1955)
=Lep arachidicola J. Yen, Chen & K. Huang (Yen et al., 1956)

P

Anamorph: None reported.
On host:

Mycelium internal, hyphae (4)-6-(10) m in diameter, forming lesions on
leaves. Lesions of two distinct types; in one type, the lesions first appear as sunken,
oval to irregular, slightly chlorotic flecks, ca. 0.5 mm wide, scattered on leaflet.
Older leslons reddish-brown to brown in center, with light yellow halo, up to 1 mm
wide, lescing, b brown to black when mature. Lesions
occurring on both sides of leaflet, but adaxial lesions more frequent. The second
type of lesion occurs as a broad necrotic area that may form on leaflet margin or
as a wedge-shaped tip lesion that develops along the midrib toward the petiole.

q

Ascoma an ostiol dothecium, solitary, d in tissue of
leafspot (Fig. 4), rormed in fallen leaves. Pseudothecia dark brown to black,
subglobose to broadly oval or obpyriform, glabrous, (76)-99-(146) pm high X
(70)-86-(126) pm wide, with an erumpent, papillate, ostiolar neck, usually
cplphyllous Pseudothcaal wall 10-12 m wide, composed of angular to somewhat

d cells with p d walls, cells at apex and around ostiolar neck darker
brown. Paraphyses lackmg, but remnants of crushed centrum tissue may occur
between the asci. Asci 3-18 in number, completely filling the locule when mature.
Asci initially clavate, then saccate or ovoid to broadly obclavate, bitunicate
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(fissitunicate), with inner wall layer greatly thickened at apex and becoming thinner
along sides and base, (30)-46-(60) pm long X (12)- 27-(40) pim wide, 8-spored.
Asoospores in an irregular cluster in ascus, muriform or sometimes

P , with 3-5 and 0-2 longitudinal septa, oval to oblong or
elhpsond and shghlly constricted at the septa, (20)-24-(26) pm long X (4)-8-(10)
pim wide, surrounded by a thin gelatinous sheath, hyaline when mature, becoming
yellowish to light brown upon discharge.

In culture:

On V8: Colony hyaline when young, barely visible, hyphac appressed to agar
surfaoc, bcconung black with devel of pscudothecia, sectors of colony
ming d with a ﬂat, felt- li](e layer of white aerial hyphae.
Colony diameter from single spores 3-5 mm after 2 days and 16-18 mm after 3
days. Vegetative hyphae hyaline, thin-walled, 2-8 fim wide; fertile hyphae darker
and wider than vegetative hyphae, 8-18 fim in width, uncker walled, usually septate
at shorter intervals, b ing inflated and fr ngly constricted at the
septa. Pseudothecia with mature ascospores prcscnl after 3 days. Pseudothecia
solitary and d or i aggregated in small cl (Fig. 1), partially
to entirely i d in agar, subglobose to broadly oval or obpyriform, glabrous,
(90)- 135-(180) pm high x (82) 127-(180) pm wide, lightly pigmented with
translucent walls when young, appearing black when mature, with a broad pore in
a raised ostiolar neck (Fig. 2). Pscudothecial wall 8-10 fim thick; wall cells angular
to oblong (Fig. 3), with slightly thickened walls, dark brown when mature, cells
amund base of ostiolar neck black, forming a distinct ring. Ostiolar neck papillate
to d of subhyaline cells. Paraph lacking, but remnants of
ocntrum tissue may occur between asci. Asci clavate when young (Fig. 8), becoming
saccate or ovoid to broadly obclavale (Fig. 9), (58)-71-(84) pm high x (30)-42-(52)
pm wide, 8-spored, bil (fi: icate), the inner wall layer (endotunica)
rupturing !hrough the outer wall layer (ectotunica) of the ascus as a cylindrical
extension when mounted in water (Fig. 10). Ascospores arranged in an irregular
cluster in ascus, usually muriform (Fig. 5), but some phragmosporous (Fig. 7),
containing 3-5 transverse and 0-2 longitudinal septa, oblong to ellipsoid, often

Figs. 1-7. Neotype of Leptosphaeruli i Fig. 1. Pscudothecia on V8
agar. X74. Fig. 2. Close-up of pscudothecium grown on V8 agar. X294. Fig. 3.
Wall cells of pseudothecium. X450. Fig. 4. Section through mature pseudothecium
in peanut leaflet. X431. Fig. 5. Muriform ascospores. X1364. Fig. 6. Ascospore
with gelati sheath. (N ki) X1300. Fig. 7. Phragmosporous ascospore.
X1400. Fig. 8. Young bitunicate ascus. X1250. Fig. 9. Mature bitunicate ascus with
ascospores. X1000. Fig. 10. Bitunicate ascus with expanded endotunica. The apex
of the ectotunica is indicated by the arrow. X653.
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widest above the middle, rounded at the top and tapering toward the bottom,
slightly constricted at the septa, (28)-33-(38) m long x (10)-15-(20) pm wide,
surrounded by a thin gelatinous sheath (Fig. 6), hyaline when mature, becoming
light brown upon release.

On MEA: Colony development as on V8 agar, but fertile hyphae quickly
b darkly pjj d, forming an opaque colony with a flat, shiny black surface
that may become partly covered by a flat layer of gray aerial hyphae (Fig. 11).
Pseudothecia scattered or in small clusters, (132)-175- (240) Mm high X
(84)-130-(180) pm wide. Wall cells of pseudothecia soon becoming black and
opaque. Asci (54)-67-(80) X (24)-37-(44) Ilm, formed as on V8, but maturing more
slowly, with many immature after one week. Ascospores as on V8, (26)-27-(32) long
X (10)-11-(14) pm wide, hyaline while in ascus, but quickly becoming dark brown
upon discharge, mostly dictyosporous, but phragmosp

Etymology: crassiasca = Latin, crassus (thick) + Greek, asci (bag or bladder),
referring to the broad ascus.

On living leaves and fruits of Arachis hypogaea L., Spalding County, Georgia,
US.A, R. T. Hanlin (P3480), July 13, 1966. Neotype in GAM (#12761); isoncotype
in BPL

Materials examined. On Arachis hypogaea. TAIWAN: K. T. Huang (ATCC 13446),
D ber, 1955 (as L. hidicola)(GAM 12765). UNITED STATES: FLORIDA:
F. M. Shokes (ESL-9345), September, 1980 (as L. arachidicola)(GAM 12764);
GEORGIA: R. T. Hanlin (P3480), Spalding Co., July 13, 1966 (as L.
arachidicola)(GAM 12761); R. T. Hanlin (P3975), September 26, 1966 (as L.
arachidicola)(GAM 12762); E. S. Luttrell (#9389), April 22, 1981 (as L.
arachidicola)(GAM 12763).

Figs. 11-16. Neotype of Leptosphaerulina crassiasca. Fig. 11. Portion of colony on
MEA. Note dark mycelium, obscuring pseudodwcu X59. Fig. 12. Portion of
colony on V8. Individual dothecia readily di ible. X56. Fig. 13. Colony on
V8 grown under contmuom light. Left, left half of petri plate was covered with
opaque black paper. Right, cover from petri plate on left. Note lack of ascospore
discharge in covered portion of plate. X0.4. Fig. 14. Ascospore mounted in water
to which India ink was added to show expanded sheath. The apparent uneveness
in sheath thickness is an artifact caused by ink particles flowing over edge of sheath
as it flows into mount. X694. Fig. 15. Endotunica with ascospore protruding from
ostiole of pseudothecium. X1200. Fig. 16. Pigmented ascospore with germ tubes.
X1150.
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Taiwan isolate. On V8. Hyphae growing d as a i colony,

a diameter of 8 cm after two weeks. Mycelium dark, appresed to surface of agxr
forming a pellicle-like layer, bearing p ia. Basal

covered by a white, cottony aerial myceli that ially ob the
pseudothecia. Colony reverse dark, giving grayish aspea to acnal mycelium.
Pscudothecia as in other isolates, but maturing more erratically. Some pseudotheci

have mature ascospores in four days. but in others the asci mature more slowly.
Forcible disch of d; most collect in a mass at

mouth of ostiole. Discharged ascospores remain hyaline or become only lightly
pigmented and are not visible on petri plate lid. Ascospore discharge was effected
by ion of the endotunica through the ostiole (Fig. 15) When placed in water,
the gelatinous sheath surrounding the ascosp iderably (Fig. 14)

and ascospores were capable of germination lmmcdlatcly upon discharge (Fig. 16).

On MEA. Hyphae growing outward as a single colony, reaching 9 cm after
two weeks. Colony similar to that on V8, except that the aerial mycelium forms a
thick, flat, white, felt-like layer that pletely ob the pseudothecia. Colony
reverse black. Forcible ascospore discharge very limited, but ascospores become
more darkly pigmented than on V8. Most ascospores collect at the mouth of
ostiole.

Neotype isolate. When grown in continuous light, colony diameter on agar rarely
exceeded 2 cm, as growth ceased with maturation of the pseudothecia. Subsequent
development of colonies in the periphery of the petri plate from discharged
ascospores filled the plate within one week.

The difference in appearance of colonies on V8 and MEA is striking. On V8
the pigmented hyphae are subhyaline or light brown and the colony remains
translucent, with distinct light arcas between the pseudothecia (Fig. 12). On MEA,
h , the intense pigs ion of the fertile hyphae results in a black, opaque
colony in which individual dothecia can be distinguished only at the lighter
margins of the colony (F’lg. 11). Ascospore discharge onto the petri plate lid
appears reduced on MEA compared to V8 and the discharged ascospores quickly
become dark brown. Pigmentation also occurs in discharged ascospores produced
on V8, but it is lighter and slower to dewclop. Another difference between the two
media is the ratio of dictyosporous to p p On V8 9% of
the ascospores were muriform. On MEA 60% ol' the ascospores observed in squash
mounts were muriform, whereas 68% of the discharged ascospores were muriform.
Discharged ascospores were slightly larger [(26)-29-(36) X (10)-13-(16) fim] than
those measured in squash mounts. Both types of ascospores were capable of
forming germ tubes (Fig. 16).

Colony appearance on both V8 and MEA was affected by exposure to light.
When a portion of a petri plate was covered with black, opaque construction paper,
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pseudothecia that formed under the covered portion developed darker pi

than those in direct light, so that the colony appeared black instead of brown. After
pseudothecium development, most of the outer area of the colony became covered
with a thick mat of cottony, white mycelium that later turned dark gray.
Occasionally pseudothecia formed on the surface of this mycelial mat. When freshly
inoculated agar plates were grown in the dark, the Iting colonies had abund:
acrial hyphae. When such plates were later placed in light, aerial hyphae were
greatly reduced on the new growth and pseudothecium formation was abundant.

Light also affected the elongation of the ostiolar neck and ascospore
discharge. When grown in deep culture dishes with side lighting, the apex of the
ostiolar neck became bent toward the light source, and the ascospores were
discharged onto the side of the culture dish rather than onto the lid. When half of
a petri plate was covered with black paper, no forcible discharge of ascospores
occurred in the covered portion of the plate, whereas good discharge occurred in
the uncovered portion (Fig. 13). Later, however, ascospores were extruded in a
compact gelatinous mass from the ostioles of those pseudothecia not d to
direct light. No forcible ascospore discharge occurred when covered ascomata were
subsequently exposed to light. Passive ascospore release could also be observed in
older cultures that had been exposed to light, but it occurred only foﬂowing a
period of normal forcible discharge. In plates !hal were initially grown in darkness
and later transferred to light, forcibl was abundant in the new
growth, but lacking or greatly reduced in thc center, formmg an "O"-shaped pattern
on the petri plate lid.

DISCUSSION

Although the pepper spot fungus was originally placed in Pleospora (Sechet,
1955) bccause of the muriform ascosporcs that become light brown after discharge,

it clearly belongs in L li on the basis of its morphological
characteristics. Yen et al. (1956) recogmud this fact whcn they independently
described the same fungus as Leptosph ar Jack and Bell
(1968), in transferring P. i to Lep haerulina, stated that although the

type specimen of P. crassiasca could no( be located, the illustrations and
description published by Sechet left no doubt that P. crassiasca belonged in
Leptosphaerulina and that L. arachidicola was conspecific with it. Such a transfer
is legitimate, as the illustrations and description provided by Sechet can serve as the
type in the absence of a type specimen (Art. 7.3; Greuter, 1988). For comparison,
a translation of Sechet’s original description in Latin (Sechet, 1955) follows:

"Perithecia at first immersed, then erumpent, globose, yellow-brown,
submembranaceous, short papillate, 50-120 § diam.; asci broadly clavate,
thick-walled, 8-spored, 45-75 X 25-45 M; p b spores blong-ob , 21-27
X 8- 12 4, hyaline or subhyali septa 3-5, longitudinal septa 0-2,

constricted at middle septum, shghtly constricted at other septa.




36
Living in leaves of Arachis hypogaea, Lake Alaotra, Madagascar.”

Like Jackson and Bell (1968), our efforts to locate the type of P. crassiasca
also were ful. Similar pts to locate the type of L. arachidicola
revealed (C. Y. Chien, personal communication) that there is no type material for
this species either. Consequently, to supplement the original description of Sechet,
it was decided to select an existing culture and designate dried herbarium material
of this isolate as a neotype, since a culture cannot serve as a type (Art. 9.5;
Greuter, 1988).

The Taiwan isolate was sent by K. T. Huang to E. S. Luttrell (Graham and
Luttrell, 1961), who deposited it in the American Type Culture Collection (Jong
and Gantt, 1987). Ideally, this isolate should serve as the neotype, but its unusual
growth charactristics compared to the other isolates suggest that it has changed
during storage, although in the original illustrations of this isolate it appears to
form a continuous colony (Yen et al, 1956). On oat and carrot agars a dense,
cottony aerial mycelium covered the basal mycelium (Yen er al., 1956); this is
similar to the growth on MEA observed in the present study. The failure to
discharge ascospores, however, is in direct contrast to the other isolates, although
the presence of heavy aerial mycelium that shades the pseudothecia may affect this
phenomenon. Graham and Luttrell (1961) reported that the Taiwan isolate
sporulated well in darkness, although they did not comment specifically on spore
discharge. Therefore, a Georgia isolate (P3480) has been selected to serve as the
neotype for L. crassiasca. Isolate P3480 was sclected b in pore size it
conforms most closely to the original description, b of its ch istic
behavior in culture, and its demonstrated ab\lxty to cause typical pepper spot
symptoms on susceptible peanut cultivars. The continued virulence of this isolate
after 24 years in culture is interesting.

In their discussion of the taxonomic status of L. crassiasca, Jackson and Bell
(1968) listed Pleospora arachicola Huang as a This binomial was included
in the handwritten undergraduate thesis prepared by Huang as part of his degree
requirements, but i lt was neither validly published nor was n used subsequently (C.
Y. Chien, p ication). Booth and Pirozynski (1967) regarded L.
amchadu:ola as a synonym of L. trifolii (Rostr.) Petr., but Irwin and Davis (1985)
studied Australian isolates of these two species and concluded that they are distinct.
Young et al. (1980) and Irwin and Davis (1985) applied the name L. arachidicola
to the pepper spot fungus and made no mention of L. crassiasca.

Considerable variation has been reported in the literature for the sizes of
morphological structures in L. crassiasca (Table 2). The greatest variation occurs
in pseudothecia, which ranged in size from 50-248 fim in diameter. Variation also
occurs in asci (30-101 X 25-84 fim) and ascospores (20-40 X 8-20 fim), but to a
lesser degree. Of particular interest are the differences in the sizes of the
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hecia, asci, and P in the host and in culture. Our study agrees with
that of Graham and Luttrell (1961), who reported that pseudothecia and asci from
culture were considerably larger than those from host material. Ascospore size,
however, showed much less variation. Although ascospores consistently form 3-5
transverse septa, there is consxderable variation in the formation of longitudinal
septa, which affects the ratio of p to di p spores. The
percentage of dictyospores tends to bc hlghcr in discharged ascospores as compared
to those measured in squash mounts, suggesting that formation of longitudinal septa
may occur late in ascospore maturation. Since both types of ascospores are capable
of germination, h , the p or ab: of I dinal septa app to
have little biological significance.

d.

The effects of culture medium and light on the production of pseudothecia
and ascospores shown here for our isolates confirm earlier reports. Suryanarayanan
and Swamy (1977) reported that L. i (as L. hidicola) failed to
produce ascospores when grown in darkness on plain Czapek Agar (CA) or on CA
covered by cellophane. When grown in light, ascospores formed only in plates
containing cellophane when single-point inoculation was used, but when the
inoculum was dispersed over the surface of the agar, ascospores formed in both
plain CA and on CA plus cellophane. In subsequent studies they demonstrated
(Suryanarayanan and Swamy, 1980, 1981) that the carbon and nitrogen sources in
the medium affected sporulation and that the length of light infl
ascospore formation. These results were supported by Rao and Rao (1983), who
found that P formed in cull grown in unfiltered light or under a yellow
filter, but not when grown under blue, green or red cellophane filters.

Leptosphaeruli iasca has been reported throughout the peanut
gwwmg rcglons of the southeastern United States and other areas of the world.
Besides Georgia (Luttrell and Boyle, 1960), it has been reported from Alabama
(Hanlin, 1973), Florida (Farr et al., 1989), North Carolina (Farr et al., 1989),
Virginia (Graham and Luttrell, 1961; Hanlin, 1973) and Texas (Pettit et al., 1968)
in the United States. Pepper spot and leaf scorch diseases also have been reported
from Argentina (Frezzi, 1965), Australia (Irwin and Davis, 1985), India (Nayudu,
1963), Madagascar (Sechet, 1955), South Africa (Young ef al., 1980) and Taiwan
(Yen et al., 1956). The only reported hosts of L. crassiasca are specics of Arachis.
Graham and Luttrell (1961) reported A. hypogaea and A. monticola Krapov. &
Rigoni as hosts, and Frezzi (1965) indicated that the rhi species A.
burkartii Handro, A. glabrata Benth., and A. hagenbeckii (Harms) Hoehne are
also susceptible.

The presence of two distinct symptoms caused by the same fungus on the
same host is unusual, especially since they usually do not occur together. The type
of symptom expressed appears to be related to the genotype of the host cultivar.
On cv. Tamnut used in these studies, the pepper spot symptom occurred far more
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frequently than that of leaf scorch. Excellent illustrations of the pepper spot and
leaf scorch symptoms on peanut are provided by Jackson and Bell (1969).
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TABLE 1. Taxonomic characteristics of Leptosphaerulii isolates
examined in this study.
No. %
Source Pseudotheci® Asci Ascospores  Septa  Muriform
Florida 112-164-220 high  64-77-100  °28-33-36
(#9343) X 80-128-180 wide X 32-37-46 X 10-13-26  3-5 36
(Leaf) ©28-33-38
X 121416 35 68
Georgia  90-135-180 high 58-71-84 22-30-34
(P3480) X 82-127-180 wide X 30-42-52 X 8-13-17 35 4
(Peg)
©28-33-38
X 101520  3-5 9
Georgia  100-161-210 high ~ 62-77-94 ®21-31-37
(P3975) X 80-127-184 wide X 30-37-52 X 9-13-16 3-5 60
(Leaf) 26-32-36
X 11-14-16  3-5 68
Georgia  140-173-204 high  62-72-88 ©29-32-36
(#9389) X 76-122-160 wide X 28-36-42 X 11-13-16  3-5
(Leaf) 29-34-41
X 12-15-19  3-5
Taiwan  100-142-180 high  40-52-62 ©24-28-39
(ATCC X 72-113-160 wide X 27-33-40 X 10-12-14  3-5 40
13446) 25-30-35
(Leaf) X 10-1421  3-5

*Sizes represent ages of 25

®Ascospores from pseudothecia in culture.

“Discharged ascospores from lid of petri plate.
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TABLE 2. Leptosphaerulii i sizes” d in the lit ($m)

No. %
Source Pseudothecia Asci Ascospores Septa Muriform
Sechet 50-95-120 diam 45-62-75 21-24-27
(1955) X 25-33-45 X 8-10-12 34 .
Yen et al.
(1956) Host 73-91 high 56-72 2533
X 66-80 wide X 30-32 X 11-16 34 100
Culture” 24-248 diam 56-92 26-30-33
X 31-39 X 10-13-14 34 80
Graham &
Luttrell
(1961) Host 64-140 diam 53-78 23-30-40
X 28-42 X 11-13-17 3 64-84
V8 agar 90-216 diam 58-101 26-30-33
X 31-42 X 10-13-17 35 64-84
Nayudu
(1963) 75-123 diam 40-69 25-28
X 25-37 X 9-12 *
Frezzi 70-130 diam 70-90 27-40 35 2
(1965) X 35-50 X 818
Jackson &
Bell (1968) 60-120 diam 50-80 23-40 34 100
X 25-45 X 11-17
Irwin & Davis
(1985) NR NR 25-34 35 76
X 9-14
Neotype

(1990) Host 76-99-146 high 30-46-60 20-24-26
X 70-86-125 wide X 12-27-40 X 4-8-10 35
V8 agar 90-135-180 high 58-71-84 28-33-38
X 82-127-180 wide X 30-42-52 X 10-15-20 3-5 9

*Sizes originally given as fractions have been rounded to full numbers.
"As reported by Luttrell and Boyle (1960).

*No percentage given, but some spores phragmosporous.

NR = Not reported
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SUMMARY

Tree new species of Gymnopilus from the State of Jalisco (Mexico) are
described: G. acystidiatus, G. nevadensis and G. subpurpuratus. In addition G.
liquiritiae (Pers. : Fr.) Karst. is recorded for the first time from Mexico. Including
these four species there is a total of 19 species of Gymnopilus known from Mexico.

* An abstract of this paper was p d in the III National Congress of Mycology
in October 1988 at Ciudad Victoria, Tamaulipas, Mexico.
** Member of the Sistema Nacional de Investigadores at Mexico.



INTRODUCTION

The genus Gymnopilus has been little studied in Mexico; prior to this paper
only 15 species were known in contrast with the 78 world-wide species accepted by
Singer (1986). Undoubtedly there are many additional species in Mexico yet to be
studied.

The authors recently initiated the study of the genus Gymnopilus in Mexico
(Guzmén-Dévalos & Guzmén, 1986). In the present paper three new species are
described and G. liquiritiae (Pers. : Fr.) Karst. is recorded for the first time from
Mexico. Collections of all species studied have been deposited in the Herbarium of
the Instituto de Boténica of the Uni idad de Guadalajara (IBUG). In addition
collections of some species have been deposited in the herbaria at the Instituto de
Ecologfa (XAL), at the Escuela Nacional de Ciencias Biol6gicas of the Instituto
Politécnico Nacional (ENCB) and at the University of Michigan (MICH).
Microscopic observations were made from material mounted in 5 % KOH and
Melzer’s reagent. The ornamentations of the spore walls are included in spore
measures.

Gymnopilus liquiritiae (Pers. : Fr.) Karst., Bidr. Finl. Nat. Folk 32: 400. 1879.
Figs. 1-11

Pileus 25-40 mm broad, convex to plane, with a slight central depression,
margin extremely uplifted with age, dry, glabrous, orange yellow to golden orange.
Lamellac adnexed to sinuate, close, ventricose, wavy, mustard yellow with orange
shades, margin granulate yellowish. Stipe 30-40 x 3-9 mm, equal to narrowed below,
sometimes subbulbous at the base, fibrillose, whitish yellow at the base, yellowish
brown toward the apex, solid, with white rhizomorphs, veil none. Context whitish to
yellowish, odor fungic agreeable, slightly to rubber, taste bitter.

Spores (6.8-) 7.6-9.6 (-10.4) x 4.4-5.6 pm, ellipsoid, verruculose, without germ
pore, yellowish golden brown, dextrinoid. Basidia 24-32 x 6-7.2 pm, tetraspored,
some bi- or trisporic, clavate, some with central constriction, hyaline to grayish
yellow, sterigmata 2.4-4.8 pm long. Pleurocystidia 17.6-25.6 x 5.2-7.2 pm, apex 3.6-5.2
pm in diam., ventricose, subcylindric or flask-shaped, subcapitate, grayish yellow,
scattered and i ida 20-32 x 4.8-8.8 pm, apex 4-6.4 pm in
diam., flask-shaped i some with a long neck, some ventricose-
clavate with subcapnate apex, hyalme, some with yellowish or yellowish brown
content, scattered. Gill trama interwoven to subparallel. Pileus trama with interwoven
hyphae, except at the junction between the lamellae and pileus where they are
radially arranged. Cuticle with hyphae 4-15.2 pm broad, postrate, yellowish to
yellowish brown, more o less incrusted. Pileocystidia absent. Caulocystidia 16.8-51.2
x 2-7.2 pm, apex 3.6-6 um broad, cylindric-ventricose, not capitate, subcapitate found
only at the stipe apex, occurring in tufts, hyaline to yellowish brown. Clamp
connections present.
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HABITAT. Cespitose on a dead Pinus trunk in Pinus with some Quercus
forest.

MATERIAL STUDIED. MEXICO: STATE OF JALISCO, Municipality of
M itla, M de, Guzman-Dévalos 4132 (IBUG, XAL, ENCB, MICH).
U.S.A.: Nuevo Mexico, Santa Fe Co., around Santa Fe, Barrows 618 (MICH).

OBSERVATIONS. This species is recognized by the color of the
basidiocarp, glabrous pileus and tufted caulocystidia. According to Hesler (1969) and
Moser (1983), this species has a yellow or light orange context, however in the
Mexican specimens the context was whitish to yellowish. Furthermore, Hesler
mentioned that this species has pileocystidia, however they were not observed in the
material from Jalisco and, likewise, were not found in the material from U.S.A. that
was determined by Hesler. Horak (1968) also described this species as lacking
pileocystidia. G. liquiritiae has been cited from U.S.A., Europe and Japan by Imai
(1938), Kiihner and Romagnesi (1953), Hesler (1969), Imazeki and Hongo (1969),
Moser (1983) and Smith-Weber and Smith (1985). This is the first record of its
presence in Mexico.

Gymnopilus acystidiatus Guzmén-Dévalos & Guzmén, sp. nov.
Figs. 12-14

Pileus 17-26 mm latus, radivus aurantiacus brunneus, fibrillosus, marginis
appendiculatus. Lamellae ad vel si aurantiacus br cum flavus
umbrae. Stipes 38-48 x 3-6 mm, fibrillosus, aurantiacus brunneus clarus, cum
evanescens veil. Contextum brunneus clarus cum aurantiacus umbrae. Sporae (7.2-)
8-11.2 (-12) x (4-) 4.8-6 (-6.8) pm, subelhpsmde vel subfusl(ormls. subulner
verrucosae, dextrinoidae. Pl et
absentia. Fibuligerus. Terrestris in Pinus-Quercus Sylva, Jalisco, prope Mezqnmc.
Bajio Los Tules. Typus Guzmdén-Dévalos 3361 (IBUG).

Pileus 17-26 mm broad, campanulate mammillate, hygrophanous, fibrillose,
grayish orange-brown, center dark redish brown, margin appendiculate, with whitish,
fibrillose-cottony remnants of the partial veil. Lamellae adnate to sinuate, subdistant,
ventricose, orange brown with mustard shades, margin entire. Stipe 38-48 x 3-6 mm,
slightly tapered at the center, clavate subbulbousat base, silky fibrillose, light orange
brown, base whitish, solid, with inconspis and fibrillose ins of
the partial veil. Context light brown with orange shades, odor fungal agreeable, taste
not distinctive. KOH stains pileus reddish black.

Spores (7.2-) 8-11.2 (-12) x (4-) 4.8-6 (-6.8) pm, amygdaliform to
subfusiform, finelly verruculose, germ pore absent, light yellowish brown, dextrinoid.
Basidia (25.6) 28-40 (42.4) x (5.6-) 6.4-8.8 pm, pored, clavate or sub icose
with a central constriction, hyaline, with or without yellowish gray content.
Pleurocystidia and cheilocystidia absent. Gill trama subparallel hyphae 10.4-28 pm
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Figs. 1-4: Gymnopilus liquiritiae, 1: spores; 2:
basidia; 3: pleurocystidia; 4: caulocystidia
( Guzmdn-Ddvalos 4132) (scale bar = 4 um).



0

=ps

I

Figs. 5-11: Gymnopilus liquiritiae, cheilocystidia
(Guzman-Davalos 4132); 6: basidiocarp; 7: spores;
8: basidium; 9: pleurocystidia; 10: cheilocystidia;
11: caulocystidia (Barrows 618) (scale bar: 5=4 um;
6 =1cm; 7-11 = 5§ um).
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Figs. 12-19.- 12-14: Gymnopilus acystidiatus, 12:
basidiocarps; 13: gill trama clamped; 14: spores
(Holotype). 15-19: G. nevadensis, 15: basidiocarps,
16: spores; 17: basidium; 18: pleurocystidia; 19:
cheilocystidia (Holotype) (scale bar: 12 & 15 = 1
cm; 13-14 & 16-10 = 4 um).
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broad, short cells with tapered ends, thin wall, hyaline to yellowish, with clamp
connections. Pileus trama with radially arranged hyphae 12-34.4 pm broad, with
short cells, yellowish. Cuticle with postrate hyphac, yellowish brown to light orange
brown, with incrusted walls. Pi Y and ystidia absent. Clamp connections
present in all the hyphae.

HABITAT. Cespitose, on soil in Pinus-Quercus forest.

MATERIAL STUDIED. STATE OF JALISCO, Municipality of Mezquitic,
road Bolafios-Tenzonpa, 4 km before Bajfo Los Tules, Guzmén-Dévalos 3361
(Holotype, IBUG; Isotypes, XAL, MICH).

OBSERVATIONS. The mammilate pileus with appendiculate margin, the
absence of all type of cystidia and the terrestial habitat are distinguishing

characteristics of this species. It is similar to Gymnopilus rufob Hesler b
of similar carpophore color, ten'esual habital and the absence of pleurocystidia and
cheilocystidia (Hesler, 1969). | ,an ination of the holotyp led that
the spores have a germ pore, which suggesxs that || s nota Gymnopxlu: and best
belongs to the genus Descolea. G) is distinguished from G.
{f Guzméin-Dévalos & Guzmén b of its convex pileus, short but
robust carpophore, with radish odor, the vinaceous brown staining stipe, the
interwoven pileus trama and the p. of caulocystidia (Guzman-D4valos and
Guzmén, 1986).

Gymnopilus nevadensis Guzmén-Dfivalos & Guzmén, sp. nov.
Figs. 15-20

Pileus 20-40 mm latus, fibrillosus, flavidus brunneus vel flavidus aurantiacus
cum flavus umbrae. Lamellae brevis decurrens, griseolus aurantiacus brunneolis.
Stipes 20-30 x 2-3.5 mm, fibrillosus, albidus with aurantiacus brunneus umbrae.
Contextum flavidus. Sporac 6.8-8.8 (-9.6) x 4-4.8 (-5.6) pm, ellipsoidae, subtiliter
verrucose, dextrinoidae. Pleurocystidia 27.2-33.6 x 5.6-8.8 pm, ventricosus

vel amp hyalinae vel flavidus. Cheilocystidia 22.4-26.4 x (4.8-)

&9 6 pm, ampullaceus, rarae venlneosus qlmdndaeeus. capnala vel subcapita,
vel flavidus vel br y C: (12-) 25.640

x 3.2-6.4 pm, ventricosus cyland beapi hyalinae vel flavidus brunneus.

Fibuligerus. Ligniciola ad Pinus-Quercus sy!vae, Jalhco prope Nevado de Colima, El
Floripondio. Typus Guzmén-Dévalos 3469 (IBUG).

Pileus 20-40 mm broad, convex to plane, glabrous or slightly fibrillose, dry,
yellowish brown to yellowish orange with mustard shades, margin entire non striate.
Lammellae short-decurrent,close, narrrow, grayish orange brown. Stipe 20-30 x 2-3.5
mm, equal, fibrillose, whitish, smmng to dmy orange brown. Partial veil absent.
Context y ish, odor g OH staining pileus and stipe reddish-
black.
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Spores 6.8-8.8 (-9.6) x 4-4.8 (-5.6) pm, ellipsoid, finelly verruculose, germ
pore absent, yellowish brown, dextrinoid. Basidia 22.4-29.6 x 5.6-7.2 pm, tetrasporic,
clavate or subvesiculose, some with central constriction, hyaline, sterigmata 4-4.8 pm
long. Pleurocystidia 27.2-33.6 x 5.6-8.8 um, apex (2.8) 3.2-5.6 (-6.4) pm in diam.,
cylindric-ventricose or flask-shaped, commonly with a long neck, subcapitate, hyaline
to yellowish, conspicuous but scattered. Cheilocystidia 22.4-26.4 x (4.8-) 8-9.6 um,
apex 4.8-6.4 pm in diam., flask-shaped, few cylindric-ventricose, capitate to
subcapitate, hyaline, yellowish or yellowish brown. Gill trama subparallel. Pileus
trama radial. Cuticle with postrate hyphae 3.6-11.2 pm broad, hyaline, yellowish or
light yellowish brown, with incrusted walls. Pileocystidia absent. Caulocystidia (12-)
25.6-40x 3.2-6.4 um, apex 3.6-6.4 pm broad, cylindric-ventricose, subcapitate,
hyaline, yellowish, grayish yellow or yellowish brown, found only at the stipe apex in
scatteted tufts. Clamp conections present.

HABITAT. Cespitose, on an unidentified dead branch, in Pinus-Quercus
forest.

MATERIAL STUDIED. STATE OF JALISCO, Municipality of Ciudad
Guzmén, Nevado de Colima foothills, El Floripondio, Guzmdan-Dévalos 3469
(Holotype, IBUG; Isotypes, XAL, MICH).

OBSERVATIONS. This species is distinguished by its short-decurrent
lamellae and glabrous pileus. Microscopically it has pleurocystidia that are larger
than the cheilocystidia. This uncommun characteristic in the genus, has only been
observed in G. pleurocystidiatus Guzman-Dévalos & Guzman, which differs from G.
nevadensis by having a smaller carpophore with a short stipe, a fibrillose veil,
pleurocystidia 19.2-24.8 x 4.8-6.4 um, cheilocystidia 13.6-21.6 x 3.2-7.2 pm and
caulocystidia 37.6-72.8 x 4-8 pm (Guzmén-Dévalos and Guzmén, 1986). G.
nevadenm is also close 1o G. liquiritiae (Pers. : Fr.) Karst,, but it has adnate to

lamellae and small inconspif pleurc idia. Another related species is
G. mitis Hesler, but it has a veil, pleurocystidia 17-28 x 5-8 pm, cheilocystidia 23-30
X 6-8 pm, an interwoven pileus trama and pileocystidia (Hesler, 1969).

The name of the species refers to the Nevado de Colima, where the species
was collected.

Gymnopilus subpurpuratus Guzmén-Dévalos & Guzmén, sp. nov.
Figs. 21-28

Pileus 18-53 mm latus, squarrosus vel squamulosus appressus, aurantiacus
flavus cum rubricosus brunneus vel purpureus squamae; caerulescente. Lamellae
adnatus vel subdecurrens, flavus vel aurantiacus flavidus vel ferrugineus. Stipe 10-30
X 2-6 (-9) mm, albidus griseolus, cum maculo rubricosus. Velum arachnoideus,
brunneus ferrugineus. Conlexlum albidus vel subflavidus. Sporae 6-8 x 4-4.8 pm,
ellipsoidae, verrucosae, dextrinoidae. Pl ystidia ab iae. Cheilocystidia 16.8-28
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X 5.6-7.6 pm, ampull beapitata vel capitata, griseolus flavidus. Pil idi
absenuae Cauloqsudla 2468 x 3. 6—12 um, vemncose cylindraceus, subcapitata vel
capita, i vel 5 inae vel flavidus griseolus. Fibuligerus.
Lignicola in hortus, Jahsco prope Nextipac, Instituto de Boténica. Typus Guzmd

Davalos 4773 (IBUG).

Pileus 18-53 mm broad convex, plano-convex to plane, finally uplifted, dry,
squarrose to app )se ially on the disc, small scales or fibrilles
reddish brown to purple, back-gmund oolor to orange yellowish, light reddish yellow
or purple-yellow, scales sometimes evanescent with age, margin entire, with
ferruginous-bro hnoid of the partial veil; pileus surface staining green
when bruising. Lamellae adnate with or without a decurrent tooth to subdecurrent,
close, broad to icose, yelow to ferrugi orange or ferruginous brown
when mature, edge entire to subfarinaceous, yellowish. Stipe 10-30 x 2-6 (-9) mm,
central to excentric, equal, slightly broader at the base, folded like an "L" or suberect,
fibrillose, grayish white with purple or reddish stains, solid to hollow. Veil arachnoid,
ferruginous brown, forming an inconspicuous apical fibrillose annulus. Context
whitish to yellow-whitish. Odor farinaceous and sweet, taste bitter. KOH staining
pileus with olivaceous-green spots with purple margins; on the lamellae yellowish
brown; on the stipe purple brown to almost black and on the context greenish
yellow.

Spores ferruginous brown in mass, 6-8 x 4-4.8 pm, ellipsoid, verruculose,
germ pore absent, yellowish-orange-brown, with refringent content, dextrinoid.
Basidia 19.2-24 x 5.6-7.2 pm, bi-or tetrasporic, clavate or subcylindric, some with
central constriction, with gi ish gray sterigmata 1.6-4 pm long.
Pleurocystidia absent. Chexloq'sudna 16.8-28 x 5.6-7.6 pm, apex 3.2-6.4 pm in diam.,
flask-shaped, subcapitate or capitate, some with a long neck, with granulose,
yellowish gray contents. Gill trama subparallel. Pileus trama interwoven, hyphae 4-24
um broad, septate, with thin wall. Cuticle with hyphae 4-14.4 pm broad, postrate,
yellowish, except for fibrills, wich are yellowish-orange-brown, some with distinct
incrustations. Pilec idia absent. Caulocystidia 24-68 x 3.6-12 um, apex 4.8-8 pm
broad, cylindric, ventricose-cylindric subcapitate or capitate, some flask shaped or
clavate, hyaline or rarely yellowish gray or ycllovwsh-orangc, present onlyin the stipe
apex, | in mhs very common. Clamp ¢« hyphae p
Ay is Ived when m KOH.

Plelt

HABITAT. Gregarious to cespitose in a garden on pine-wood of unknown
origen.

MATERIAL STUDIED. STATE OF JALISCO, Municipality of Zapopan,
Nextipac, Guadalajara University, Institute of Botany, Guzmdén-Déavalos 4773
(Holotype, IBUG; Isotypes, XAL, ENCB, MICH), 3914 (IBUG), 4202 (IBUG,
XAL), 4775 (OBUG), 4855 (IBUG< ENBC), 5109, (IBUG, MICH)
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Figs. 20-23.- 20: Gymnopilus nevadensis,
caulocystidia (Holotype). 21-23: G. subpurpuratus,
21: spores; 22: caulocystidia; 23: cheilocystidia
(Holotype) (scale bar=4 um).
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Figs. 24-27: Gymnopilus subpurpuratus, 24: normal
spores; 25: anormal spores; 26: caulocystidia; 27:
basidia (Guzmdn-Ddvalos 4202) (scale bar = 4 um).
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OBSERVATIONS. G. subpurpuratus is characterized by the small fibrillose-

smlms on the disc, the greemsh stains and the veil forming an anular zone. The green

g suggest a i p with G. g (Peck) Sing., however, this latter

species is greenish with yellow and reddish spots, more scaly, has pleurocystidia and

has a different type of caulocystidia (Hesler, 1969; Imazeki & Hongo, 1971 and

Valenzuela et al., 1981). It is also close to G. peliolepis (Speg.) Sing., but it has

reddlsh-purple scales, does not stain green and the cheilocystidia are fusoid or

non-capitate. It also is related to G. luteofolius (Peck) Sing. but is

dlslmglushed by the reddish to vinacous context, discoloring to yellowish (Singer,

1951 -A & 1951-B; Hesler, 1969) G. luteoviridis Thiers stains green, but has

dia and no caul (Thiers, 1959). Macroscopically, it resembles to

G. purpuratus (Cooke et Mass. ) Sing., but that species has larger spores (Singer,

1969; Lazo, 1984). The material Guzmén-Dévalos 4202 also has spores 8-12 x 4-8-6.4
pm, that are ellipsoid-elongate in addition to the typical spores.
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LECANORA SECT. PETRASTERION (LICHENIZED
ASCOMYCOTINA) IN NORTH AMERICA: NOTES ON THE
L. NOVOMEXICANA COMPLEX (SUBSECT. PSEUDOCORTICATAE)
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ABSTRACT. The ng_@_;m_gg_v_qmgxm complex of lobate
to areolate-squamulose taxa in sect.
subsect. Pseudocorticatae Poelt is well represented in
semi-arid temperate to alpine areas over much of
western North America, and is characterized by usnic
acid and fatty acids as constant major substances, and
yellowish pruinose to blue-black discs.

. de Lesd. and L. thomsonii Magnusson
are treated in this article as synonyms of L.
novomexicana Magnusson. At least some of the
considerable variability in L. novomexicana sensu lato
correlates with environmental factors; psoromic acid
is often absent at high elevations and latitudes and
is mostly replaced by lecanoric acid at low elevations
in the Southwest. Lecanora nigromarginata Hagnusson,
although frequently confused with
melanophthalma (DC.) Leuck. & Poelt, is provisxonally
retained as a separate taxon. Igggno:g novomexicana
Magnusson is wunrelated to its later homonym, L.
novomexicana B. de Lesd.

INTRODUCTION

As treated here, Lecanora novomexicana Magnusson sensu
lato (including L. thomsonii Magnusson) together with L.
nigromarginata Magnusson constitute an extremely variable
and problematic species complex, and was treated only
briefly by Poelt (1958) and Weber (1975). The purposes of
the present article are to resolve the nomenclatural
problems surrounding the name "Lecanora novomexicana", and
to give some preliminary comments on the taxonomy of the
complex. Full descriptions of the taxa and their
variability, which requires analyses of thousands of
specimens, are not presented here. Throughout this paper,
unless specified otherwise, the name
refers to the species descrlbed by Magnusson (1932), in a
broad sense.



METHODS AND TERMINOLOGY

Unless noted otherwise, the methods and terminology
used in this paper are as described by Ryan (1989a,b).
Colors (followed by numbers in parentheses), as viewed
through a dissecting microscope with fiber optic lighting,
refer to the system of Kelly (1965). Herbarium acronyms
follow those in Holmgren and Keuken (1974).

Chemical analyses were made by the standard thin-
layer chromatographic (TLC) method of Culberson (1972),
modified as described by Ryan (1989a). Fatty acids were
identified with the help of C. Leuckert and J. Elix.
Althouqh only about three hundred specimens of L.
novomexicana have been tested in this study so far, over a
thousand were spot tested for psoromic acid (Pd+ yellow)
and lecanoric acid (C+ red). The TLC data have agreed very
well with the spot tests.

RESULTS AND DISCUSSION

The members of the Lecanora novomexicana complex
(Figs. 1- 4) are distinguished from other members of sect.
subsect. Pseudocorticatae Poelt (type species
)s by: 1) lobate to areolate-squamulose
thalli; 2) yellowish-pruinose to epruinose blue-black
discs; 3) presence of usnic acid, fatty acids and often
psoromic or lecanoric acids (or both) as major substances;
and 4) occurrence in semi-arid temperate to alpine areas
over much of western North America. The relationships of
members of the L. novomexicana complex to other species of
sect. Petrasterion sensu lato are discussed in separate
articles (Ryan, 1989c, and Ryan & Nash, in preparation).

Notes on Taxa in the Lecanora novomexicana Complex
1. Lecanora (Placodium) novomexicana Magnusson,

Ann. Crypt. Exot. 5(1): 26 (1932) not L. novomexicana
B. de Lesd., Rev. Bryol. et Lichénol., n.s., 12: 56 (1942).
TYPE: U. S. A. New Mexico. San Miguel Co.: near Las
Vegas, 1927, Brouard, s.n., Holotype (UPS!) (Fig. 1).
[Lecanora (Parmularia) muralis f. novomexicana B. de Lesd.
in Magnusson, Ann. Crypt. Exot. 5(1): 26 (1932), as
synonym] .

Figures 1-4. Lecanora novomexicana Magnusson sensu lato
and L. nigromarginata Magnusson. Scale = mm. -1. Holotype
of Lecanora novomexicana Magnusson (Brouvard, s.n., UPS!).-
2. Lectotype of Parmularia novomexicana B. de Lesd.
(Brouvard, s.n., UPS). -3. Holotype of Lecanora thomsonii

Magnusson (Thomson 2159, UPS) -4. Lecanora nigromarginata
Magnusson: holotype (Grant , UPS).
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Parmularia novomexicana B. de Lesd., Ann. Crypt. Exot.
5(2): 118 (1932). TYPE (from the protologue): U. S. A.
New Mexico. San Miguel Co.: "Gallinas Cafion sud,
Thunderbird Ranch, Kearney's gap, Storries project; common
aux environs de Las Vegas, sur roches siliceuses", leg.
Brouard. Lectotype (selected here): Environs de Las
Vegas: Cafion sud, 1870 m., 1930, Brouard, s.n. (UPS!) (Fig.
2).

) Lecanora novomexicana Magnusson f. nigra (B. de Lesd.)
Zahlbr., Cat. Lich. Univ. 10: 490 (1940).---Parmularia
novomexicana B. de Lesd. f. nigra B. de Lesd., Ann. Crypt.
Exot. 5(2): 118 (1932). TYPE (from the protologue): U. S.
A. New Mexico. San Miguel Co.: "Gallinas cafion sud.",
near Las Vegas, undated, leg. Brouard. Not seen;
apparently destroyed during World War II.

Parmularia novomexicana B. de Lesd. f. reagens B. de
Lesd., Rev. Bryol. et Lichénol., n.s., 12: 56 (1942). TYPE
(from the protologue): U. S. A. New Mexico. Santa Fe
co.'s "Bajada Nueva, lavicole", 30 km S of Santa-Fe, 1850
m, undated, leg. Brouard. Not seen; apparently destroyed
during World War II.

Lecanora (Placodium) Thomsonii Magnusson, Acta Horti
Gotoburg. 29(2): 47, fig. 9 (1952). (Fig. 3 in present
article). TYPE: U. S. A. Wyoming. Johnson Co.: Big Horn
Mts., Powder River Pass, at 9666 ft [2900 m], [Aug. 16]
1940, Thomson 2159, Holotype (including photo and notes
used by Magnusson in original description) (UPS!).

In a later fascicle of the same volume of the journal
in which Magnusson (1932) published
Magnusson, Bouly de Lesdain (1932) published a s.\milar but
much shorter description of Parmularia novomexicana B. de
Lesd. as a new species. The latter name was also based on
specimens collected by Brouard from the vicinity of Las
Vegas, New Mexico, presumably including the specimen sent
to Magnusson as "Parmularia muralis f. novomexicana" (=
holotype of L. novomexicana Magnusson). Because
Magnusson's description was published slightly earlier, L.
novomexicana Magnusson has priority, as was concluded by
Zahlbruckner (1940), who listed "Lecanora novomexicana H.
Magn." as the accepted name and gave as synonyms
"Parmularia muralis f. novomexicana B. de Lesd. apud H.
Magn." and "Parmularia novomexicana B. de Lesd.".

Hwever, in the years since 1932, the name
novomexicana has been a source of nomenclatural confusion.
The checklist of Egan (1987) listed, as "accepted“ names,
both "L. novomexicana Magnusson", and "L. novomexicana
de Lesd.) 2zahlbr." (the 1latter combination was nevar
actually made, except for f. nigra). In the literature, as
well as on specimens in various herbaria, one finds a
variety of different (often unpublished and incorrect)
combinations of epithets and author names for material of
more-or-less typical L. novomexicana Magnusson, including
"L_n_g_gmxmg B. de Lesd. ex Magnusson" (Weber, 1981),
and "Lecanora novomexicana (B. de Lesd.) B. de Lesd. non H.
Magn." (many specimens at ASU).
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The name ngmglgxig_ngggmgxiggng B. de Lesd. was cited
by Poelt (1958) as " V. (Magn.) B. de
Lesd." and by Wetmore (1957) as "Parmularia novomexicana
(B. de Lesd. ex Magn.) B. de Lesd.". Both Poelt and
Wetmore cited "Ann. Crypt. Exot. 5(2): 118. 1932" as the
source of the combination, which is incorrect, since Bouly
de Lesdain never mentioned Magnusson's L. novomexicana in
any of his articles.

Magnusson's holotype of L. novomexicana and the other
specimens of the species collected by Brouard and seen by
Bouly de Lesdain (including the lectotype of P.

) do not differ significantly, including in
their chemistry (all have usnic and psoromic acids and the
pertusaric-constipatic fatty acid complex). All of these
Brouard specimens from near Las Vegas are quite
representative of the morphotype common at low to moderate
elevations in semi-arid, pinyon-juniper or pine woods from
Arizona and New Mexico to Colorado and Utah. All have
clearly radiating, rather thin and flat lobes, and pale,
reddish to bluish apothecia covered by more-or-less dense
yellowish pruina and the thallus color has changed with
time from its normal grayish yellowish green (105), to
light olive brown (84). Thus, it is clear that the same
taxon was described twice, with P. novomexicana B. de Lesd.
based partly on the same material as L. novomexicana
Magnusson.

Bouly de Lesdain did not cite specific specimens for
P. _novomexicana, but listed several localities in the
vicinity of Las Vegas, New Mexico, where Brouard had
collected the species. Although the specimen at UPS
contains no notes or other indication that it is a new
species, it was chosen as the lectotype because (unlike
other possible syntypes seen) it is labelled on the outside
"HERB. BOULY DE LESDAIN", and (in Bouly de Lesdain's
writing) "Parmularia novomexicana B. de Lesd.", with other
data corresponding to one of the collections cited in Bouly
de Lesdain's protologue.

Bouly de Lesdain's descriptions of P. novomexicana f.
nigra ("Apothecia pruina caesio-nigra dense suffusa") and
P. novomexicana f. reagens ("Thallus K+ dilute lutescit.")
are too meager to permit an evaluation of the status of
these taxa in the absence of type specimens.

Variability Within Lecanora novomexicana sensu lato.

The color and form of the thallus and apothecia of L.
sensu lato are extremely variable, even in
specimens from the same locality. This is demonstrated in
many collections, such as Nash 7813 (MIN), in which the
thallus on one rock is quite usual for the species (lobes
grayish tinged, thin and more-or-less flattened) while the
specimen on another rock appears closer to "L. thomsonii"
(lobes yellow, thick and very convex). The apothecia often
vary greatly in color on the same thallus, as in other
species with pruinose discs.
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The medullary chemistry of L. novomexicana sensu lato
is also variable. Although only about three hundred
samples of L. novomexicana have been chromatographed in
this study so far, over a thousand were spot tested for
psoromic acid (Pd+ yellow) and lecanoric acid (C+ red).
Psoromic acid occurs in many specimens throughout most of
the considerable geographical and ecological range of the
taxon (from southwestern semi-desert areas to alpine areas
of the Northwest). However, specimens from boreal or
alpine localities often contain only fatty acids in the
medulla, and populations from low elevations in the
southwestern states often contain lecanoric acid instead of
psoromic acid; a few southwestern populations contain both
psoromic and lecanoric acids (sometimes in the same
thallus). Preliminary analyses suggest that this chemical
variation (and perhaps also the amount of usnic acid in the
cortex) may be correlated to some extent with morphological
differences, including cortical thickness. However, much
further study is necessary before the taxonomic status of
the chemical and morphological variants in
sensu lato (including "L. thomsonii") can be properly
evaluated.

The holotype of L. thomsonii differs from the type of

in a number of ways, especially in that L.
thomsonii has 1lobes that are more convex and purely
greenish yellow (104-105) with black edges, and apothecial
discs that are mostly bluish black and non-pruinose. After
we examined thousands of specimens from various locations
along altitudinal and latitudinal gradients (including
different microhabitats at the exact type locality of L.
thomsonii), we could find no sharp, consistent distinctions
between L. novomexicana and L. thomsonii. Preliminary
evidence shows that the characteristics used to define L.
thomsonii show a strong positive correlation with increased
altitude and exposure, which suggests that L. thomsonii is
probably an environmental modification, or at best an
infraspecific taxon, of L. novomexicana.

2. Lecanora nigromarginata Magnusson,
Ann. Crypt. Exot. 5(1): 23 (1932). TYPE: U. S. A.
Washington State. Yakima Co.: Cascade Mountains, upper

Naches River region, May 1931 (June typed on 1label, but
crossed out), Grant 8604, Holotype (including exact notes
used in the original description) (UPS!) (Fig. 4).

Although the holotype of this taxon was not labelled
by Magnusson as a new taxon, it is labelled in his writing

as "Lecanora (Placodium) nigromarginata H. Magn."
Magnusson stated in the original description that the
collection was from "about 3100 ft." (= 925 m); this

information presumably was sent in a letter from Grant (not
seen). The holotype of L. nigromarginata appears distinct
from the type of L. novomexicana in having larger, flatter,
strongly black edged lobes that do not clearly radiate at
the margin. We examined specimens from numerous herbaria,
and collected extensively in the vicinity of the vaguely
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described type locality (a large and ecologically diverse
area), but could find no material clearly matching the
holotype. However, material that is very similar to the
type except for having somewhat smaller lobes has been
collected in British Columbia (mn_].j_qﬂ ASU) .

Specimens determined as "L. niqromarginata" in
herbaria usually are misidentifications of Rhizoplaca
melanophthalma, or sometimes L. semitensis (Tuck.) Zahlbr.,
both of which also occur in the vicinity of the type
locality of L. nigromarginata. A few specimens resembling

, especially from the Rocky Mountains,
appear to be forms of L. novomexicana sensu lato. In the
Northwest, where the type of L. nigromarginata was
collected, typical L. novomexicana is very rare, and "L.

" “is confined to a few scattered alpine
localities.

Typical R. melanophthalma is distinguished from

by the former's usually peltate-
foliose thallus with a well-developed lower cortex and more
constricted apothecia with raised margins containing a
double algal layer. There also may be differences in the
asci (Ralph Common, pers. comm., 1988), which require
further study. Rhizoplaca melanophthalma itself, however,
as presently delimited, is extremely variable and probably
represents a complex of taxa. In practice (partly because
many specimens are fragmentary or strongly modified by
snails or other environmental factors, and partly because
of the subtlety of some of the characters), it is often
very difficult to determinine to which species (and genus)
much of the material resembling L. nigromarginata belongs.

The classification of L. nigromarginata presents some
interesting problems. Poelt (1958), who saw cnly the
holotype, chose L. nigromarginata as the type species of
Lecanora sect. Petrasterion subsect. Seudo:

Poelt, which could be problematic if the species is
actually a Rhizoplaca! on the other hand, if L.
i and L. novomexicana, both published
simultaneously, are actually conspecific, then one of the
two names would be selected as the correct name for the
species. Further critical study of the relationships among
these various taxa is needed, however, to better resolve
the problems. Lecanora nigromarginata is treated here as a
separate taxon, but one of uncertain status and position.

Ryan,
Mycotaxon 36(1):9-14 (1989).

The relationship of this species to L. novomexicana
was discussed briefly by Ryan (1989c). Unfortunately, the
captions for Figs. 2 and 3 in that article are reversed:
Fig. 2 is of L. novgmegigg_ng; Fig. 3 is of L. weberi. The
specimens distributed in COLO Exs. 685 should be compared
closely to the description and figures, since a few sets
may include mixtures with
Lecanora weberi is one of several areolate—squamulose taxa
that will be treated in more detail in a future article.



Excluded Taxon

i B. de Lesd.,
Rev. Bryol. et Lichénol., n.s., p. 56 (1942),
illegitimate name (Article 64.1), not
Magnusson (1932). TYPE (from the protologue): U. S. A.
New Mexico. Santa Fe Co.: "Santa-Fe Carion, 3100 m,
silicole", undated, 1leg. Brouard. Not seen; probably
destroyed during World War II.

The protologue of L. novomexicana B. de Lesd. does not
mention specific specimens, but it states that the thallus
is grayish white and areolate, with epruinose apothecia.
Furthermore, Bouly de Lesdain placed this species in the
genus Lecanora (rather than in Parmularia, which he used
for lobate species) and stated that the species belongs to
"stirpe Lecanora variae" (a non-lobate group in subg.

VS Therefore this taxon is unrelated to the
earlier L. novomexicana Magnusson. Because of the lack of
a type and the vagueness of the description, it would be
extremely difficult and probably unwise to create a new
name for this taxon.
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THE DISTRIBUTION AND TAXONOMIC SIGNIFICANCE OF LICHENAN
AND ISOLICHENAN IN THE PARMELIACEAE (LICHENIZED
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ABSTRACT: Methods are described for using a series of Iodlne reagents of differing

composition to detect the p of the and in
lichen thalli. All specles studied of the genera Alectoria, Bryoria, Coelocaulon,
C O and Sulcaria are shown to have iodine reactions

characteristic of Ilchonan with lhe exception of Bryoria sect. Subdivergentes, and
Coelocaulon epiphorellum. Lichenan was no( detected in Ramalina thrausta. Lichenan
is easily with these was found to be of taxonomic
significance. Lichenan is found in high concmmllon in the thallus tissue of nearly all
of the species in which it occurs. Isolichenan often appears to occur in very low

and Its seems to be of less taxonomic significance.
Isolichenan was found to have iodine staining characteristics that distinguish it from the
blue staining material, here referred to as "amylomycan®, associated with asci. A general
review of polysaccharides known to have color reactions with iodine Is provided. It is

emphasized that a variety of different lodine are y to
among different iodine reactive and that it is to describ
the techniques used when g iodine as
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Orop P p
amyloid, iodine reagent,

cell wall,

* to which should be ad




TABLE OF CONTENTS

INTRODUCTION 68

MATERIALS

LPIKI; Melzer's reagent; SIKI; ZnIKI ....
Other 70

METHODS
Te

General 73
Tests for lichenan
i tests
Cetraria-type Xe type lichenan
20%-0.15% IKI test; KOH and nitric acid pretreatment ..
“True® and “false” In ZnIKI
Tests for
Problems associated with iodine tests ...
RESULTS

C
C Oropogon; f P Ramalina
Sulcaria

DISCUSSION
General review of iodine positive materials

Starch and allied

and Xylans

Chitin and chitosan; agar; amyloid
Lichen and other

Chemistry of lichenan and isolichenan

Lichenan

gge8yd IV

888 8R28

lodine reactions associated with asci and ascogenous hyphae ...
T of lich and

Lichenan and in and taxa ..

Lichenan, and L
ACKNOWLEDGEMENTS
BIBLIOGRAPHY
FIGURES
TABLE I: Summary of data
TABLE Il: Summary of iodine reaction types

INTRODUCTION

The blue color reaction of isolichenan (=isolichenin; the "-an" spelling is the accepted
form in modern chemical literature) with iodine is well known, and has been used taxonomically
in lichenology for many years. It has apparently escaped the attention of lichenologists,
however, that lichenan (=lichenin) can also, under the proper conditions, form a colored
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complex with iodine. | have been interested in the iodine color reactions seen in lichen thalll

since the late 1970s. While studying species tothe F | found that many
specimens had a reddish reaction In the thallus. This reaction was seen only when the iodine
was y high, above app 1%, and was clearly distinct from the

normal yellowish cdoramn seen in lichen tissue at this iodine concentration. When | found
that the reaction was present in Cetraria islandica (from which lichenan and isolichenan were
both first described), | began to suspect that the material giving the reaction was lichenan.
Both lichenan and the I+ red material were major constituents of C. islandica hyphae, and
both were soluble in hot water. Authentic samples of lichenan obtained from Sigma Chemical
Co., isolated from lichens identified as C. islandica and Usnea barbata, had staining properties
identical to the I+ red material seen in the lichen hyphae. The only clear reference to the I+
nature of lichenan was found outside the lichenological literature (Gaillard and Bailey, 1966).
The staining of lichenan with iodine has subsequently been noted by Williams (1983), and
Schlarmann (1987).
A comprehensive survey of spec&es ging to the F sl (ie. ing the
gregate families b i and L was
undertaken. Based on this work, a preliminary sketch of the Ilchanan dlslrlbutlon In this group
was presented by Dr. HA. Imshaug (1981) at the XlIl
Sydney, Australia. At this meeting, preliminary data was released in the form of unpubl!shed
hand-outs (Common, 1981). These data described the major variants of lichenan that can be
detected with iodine, and outlined the distribution of these staining variants within the genera
then recognized. Several species or groups of species with aberrant reactions were noted.
Subsequently, this information was cited in the publication of several new genera by Hale
(1984, 1986a, and 1986b). This paper is the first of a series which will report the occurrence
of lichenan and isolichenan within the species belongmg to the Parmeliaceae s.l., and attempt
to interpret the of these terms.
Subsequent papers in this series will deal more strictly with the data relating to the
taxonomic groups then under consideration. In this introductory paper, | have attempted to

provide, in addition to a detailed of the a of the

of cell wall chemistry in the i of fungi, ing lichens. In addition, the
of iodi J is There is a great deal of literature

on this subject, but n is dlspersad among many fields, and is often difficult to find. | suspect

that most my and are of the large number of naturally

occurring materials that can give positive color reactions with iodine. Several of these materials
are known to occur in lichens, and others may well be discovered in the future. My own
research suggests that several dlsund groups oi I+ materials can be found in lichens, most
of which have never been | hope to ine the iodine

of groups outside the Parmeliaceae s.l. in future papers, but these reactions are beyond the
scope of the present paper.

MATERIALS
IODINE REAGENTS

CALCIUM CHLORIDE - IODINE - POTASSIUM IODIDE (CalKl) SOLUTION: A stock calcium
chloride solution s prep: g to the g formula: calcium chloride (anhydrous)
44.4 g; distilled water to make 100 ml total volume. The working solution of CalKl is made by
combining this solution with 1.5% IKI in the proportion 9:1.

IODINE - POTASSIUM IODIDE (IKI) SOLUTIONS: All IKI solutions are expressed as percent
iodine on a weight/volume basis; the weight of KI is twice that of the iodine unless otherwise
indicated. Thus "1.5% IKI" a solution prep: by g 1.5g |, and 3g Kl in
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enough distilled water to make 100ml total volume.

The solubility of iodine increases greatly as KI concentration Is increased, so it s much
quicker to dissolve the |, and KI first in a small amount of water, then dilute to the final volume.
It is convenient to maintain a stock solution of concentrated IKl (e.g., 20%) and use this to
prepare the other solutions by dilution. lodine is very volatile, and solutions which are used
frequently will rapidly loose strength (Baral, 1987). This is particularly true of very dilute
solutions (e.g., 0.15%), which should be changed every few days.

| have found 0.15%, 1.5%, and 20% IKI solutions to be most useful. Intermediate
coﬂcu\tmllommybemi'ovspodlc such as of
staining. | have not used IKI wchasuoodslodlne and can
not confirm that their properties are identical to IK! solutions prepared as above.

LAC’TOPHENOL IODINE POTASSIUM IODINE SOLUTIONS (LPIKI): These are likewise
ona weight/volume basis. The lactophenol solution
usodhlhlsawylsno(dmmdmposmon in that no water is added. It is prepared
according to the following formula: lactic acid, 60 g (50 ml); glycerine, 120 g (99 mi); phenol,
60 g. The reagents used in this study are 0.15% LPIKI and 0.4% LPIKI. They are made by
mixing 20% IKI with the stock lactophenol solution in the appropriate proportion (1:133 and
1:50 respectively).

MELZER'S REAGENT: The reagent used here s prepared uwo'dlng to the original
formulation (Melzer, 1924). Note that alt: been used
by others, and may not have the same properties. Combine potasshm lodide, 3.0 g; iodine,
1.0 g; chioral hydrate, 40.0 g; and distilled water, 40.0 ml. The total volume above is about 63
mi. lodine concentration is approximately 1.6% on a weight/volume basis.

SULFURIC ACID - IKI SOLUTION (SIKI): This solution is essentially 1.5% IKI in a 5% sulfuric
acid solution, except that a higher than usual Kl concentration is used to make the solution
more stable. Prepare 3% IKI solution by dissolving 0.45 g lodine and 3.0 g Kl in water to make
15 ml solution; combine this with 15 ml of 10% H,SO, to make the working solution of SIKI.

ZINC CHLORIDE - IODINE - POTASSIUM IODIDE SOLUTION (ZnlKI): A stock solution of
zinc chloride is made by combining the following: zinc chioride, 100 g; potassium iodide,
35 g; distilled water, 60 ml. The working solution of ZnlKI is made by combining this solution
with 1.5% IKI in the proportion 9:1. "Zinc-chlor-iodide” reagent is sold commercially, for
example by Merck. This reagent is generally similar, but not identical to ZnIK! in its reactions,
and some forms of lichenan appear to give different results with it.

OTHER MATERIALS
ACETIC ACID (DILUTE): A 2% solution is used.

BLEACHING SOLUTION: Commercially prepared laundry bleach (Clorox) with the active
ingredient 5.25% sodium hypochlorite is used.

NITRIC ACID: Commercially obtained 70% reagent grade solution is used.
POTASSIUM HYDROXIDE: A 10% (weight/volume) aqueous solution is used.
LICHENAN: Practical grade lichenan from Cetraria islandica was obtained from Sigma

Chemical Company, No. L-6133, lot no. 40F-0218. Lichenan from Usnea barbata was also
obtained from Sigma, No. L-9003, lot no. 58C-02401.
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ZINC CHLORIDE SOLUTIONS: Solutions of zinc chloride for presaturation of specimens to
be tested in ZnlKI are made by diluting the stock zinc chloride solution used for making the
ZniKl reagent to half and quarter strength with water.

SPECIMENS EXAMINED

Most of the data reported here was gathered from a single specimen of each species.
When possible, a collection that had been annotated by a monographer or other expert in the
field, or an exsiccatum, was chosen. When unusual were
specimens were studied if possible. All specimens are from MSC unless stated otherwise.

ALECTORIA: A. imshaugii Brodo & Hawksw.: Imshaug 6088, Canada, Alberta (thamnolic acid
+); Imshaug 16480, USA, Washington (squamatic acid +); A lata (Taw)LJnds Tucker 6433,
A mexicana

195, Mexico, Oaxaca; Anlgﬂwra( ) Nyl.: Botn‘\ann.Carﬂon&Rsbucklos-i.USA”.Alaska;
A ochroleuca (Hoffm.) Massal.: Imshaug 29034, USA, Alaska; A. sarmentosa (Ach.) Ach.
subsp. sarmentosa: Brodo 12913, Canada, British Columbia; A vexillifera

BRYOCAULON B. dlvum(kch)l(amd Brodo 22308, Canada, British Columbia (ASU);
Banfield 42, Canada, Quebec; B. pseudosatoana (Asahina) Kamef.: Noble 7196, Canada,
British Cdumblu (ASU); Kurokawa 64066, Japan.
BRYORIA: B. abbreviata (Mall. Arg.) Bmdo& Hawksw.: Smith 161358, USA, Idaho; Howell S
53‘8 USA, California; Tucker 14575, USA, California; ?Hamon 679-03A, USA, California (CANL).
B. acanthodes (Hue): Kurokawa 268, Talwan; B. bicolor (Ehrh.) Brodo & Hawksw.:
14295 Canada, British Columbia; B. capillaris (Ach.) Brodo & Hawksw.: Ohlsson 747B
Camda.BﬁtlshColunbh. B. cervinula Mot. ex Brodo & Hawksw.: Brodo 17769, Canada,
British Columbia; anmb(L)Bfodo&!-Msw Taylor 1118, Canada, Nova Skotia;
B.Irumvﬂ(’fuek) rodo & Hawksw.: Imshaug 7606, USA, Montana; B. friabilis Brodo &
Hawksw.: Taylor 487, USA, Maine; B. furcellata (Fr.) Brodo & Hawksw.: Taylor 516, USA,
Maine; B. fuscescens (Gyeln.) Brodo & Hawksw.: Wetmore 9899, USA, Wyoming; B. glabra
(Mol)Brodo& Hawksw.: Ohlsson 2710, Canada, British Oolumbla B. implexa (Hoffm.) Brodo
& Hawksw.: 424, USA, B. lanestris (Ach.) Brodo & Hawksw.: Wetmore
11702, USA, South Dakota; B. nadvomikiana (Gyeln.) Brodo & Hawksw.: Imshaug 4955, USA,
Michigan; B.IWdlda(Th Fr) arodo&Hawksw Cantion & Gillis 57-533, USA, Alaska; B.

oregana (Tuck. ex Nyl) Brodo & Hawksw.: Ohisson 1590, Canada, British Columbia;
Mdadlowskli’& USA, California; Bpoellﬂ(Byslr)Brodo&Hawksw Weber & McVean Lich.
Eastern |

Exs. No. 346, New Guinea, gl B. (Gyein.) Brodo &
Hawksw.: 165, USA, B. (Vain.) Brodo & Hawksw.: Kucyniak
741, Canada, Hudson Bay (US); Imsheuq 5972, USA, Montana; B. smithii (DR.) Brodo &
Hawksw.: Ahiner s.n., MSC 143546, Norway; B. subcana (Nyl. ex Stiz.) Brodo & Hawksw.
Ullrich s.n., MSC 66748, Austria; B. (Dahl) Brodo & Hawksw.: Alsstop 534975
Greenland (CANL); McCune 10042, USA, Montana (CANL); B. tenuis (Dahl) Brodo & Hawksw.:
Brodo 10219, Canada, British Columbia; B. tortuosa (Merr.) Brodo & Hawksw.: Ohlsson 2887A,
: Canada,

British Columbia; B. vrangiana (Gyeln.) Brodo & Hawksw.: Imshaugsoas USA, Montana.
CANOMACULINA: C. pilosa (Stizenb.) Elix & Hale: Imshaug 42507, Uruguay; C. consors (Nyl.)
Elix & Hale: Ferraro 250, Algentlna (Us).

CANOPARMELIA: (Hale) Elix & Hale: Le Gallo 2604, St. Barthéleme; C. inomata
(Hale)Elbt&Halelmshaug , Haiti; C. martinicana (Nyl.) Elix & Hale: Imshaug 31565,
Tobago; C. raunkiaeri (Vain.) Elix & Hale: Wetmore 3910, Dominican Republic.

CETRARIA: C. islandica (L) Ach. ssp. islandica: Cantlon & Gillis 57-769, USA, Alaska.
CETRELIA: C. cetrarioides (Delise ex Duby) Culb. & C. Culb.: Brodo 4977, Wales.
COELOCAULON: C. aculeatum (Schreb.) Link.: Nash 24830, Italy (ASU); Karenlampl &
Raudaskoski, s.n., MSC 108591, Finland; C. epiphorellum (Nyl. in Crombie) Karnef.: Imshaug
50581 & 52760, Arpemlna. Staten Island; C. muricatum (Ach.) Laundon: Imshaug 36301,
Germany; C. steppae (Savicz) Barreno & Vazquez: Kotow s.n., MSC 59796, USSR, Ukraine.




CORNICULARIA: C. nomoerica (Gunn.) Du Rietz: Nash 17321, Austria (ASU); Thompson &
Frey, s.n., MSC 66544, Switzerland; Ohisson 2806A, Canada, British Columbia.
EVERNIA: E. pn'ml (L) Ach.: Imshaug 36188, Tenerife.

FLAVOPARMELIA: F. caperata (L) Hale: Imshaug 36771, Juan Fernandez.

GRAPHINA: ammmmw Arg. Tucker 12084, USA, Louisiana.

HYPOGYMNIA: H. (%) Nyl imshaug 60112, USA, Michigan,
IMS#WIGM.IM(Ach) S.F. Meyer: 56338, USA, L p
(Ach) SF. Mayer Imshaug 21153, USA, Michigan.

LETHARIELLA: L. (Ach.) Krog: 35960, Tenerife; L. togashii (Asah.) Krog:
Togashi s.n., MSC 94882,

MMMLEA

Japan.
WWM)KAM Hanson s.n., MSC 76450, USA, Alaska.
2730, (trace of lichenan

OMPHALODIUM:
detected); Imshaug 49891 Chile (no llchenan detected).
OROPOGON: O. atranorinus E Wetmore 3285, Haiti; O. bicolor Essl.. Wetmore 3499,
D O. Essl.: Pringle 201, Mexico, Oaxaca; O. diffractaicus
Essl.: wwmsssz Dominican Republic; O. loxensis (Fée) Th. Fr.. Imshaug 13045,
Jamaica.
PARAPARMELIA: Pm(Kumk)Elb(&Johnst Almborn 4410, South Africa; P. molybdiza
(NyI)EIb(&Johnu Hale 5835, South Africa; P. mongaensis (Elix) Ellx&Johnst. Hale 74213,
mh(Kurok)Eb(&Jo'm NmbomdaosSou\h P. xanthomelaena
(Mall. Arg.) Elix & Johnst.: Almborn 276, South Africa.
PSEUDEPHEBE: P. minuscula (Nyi. uAmold)Brodo&Hawksw Nash 5249, USA, Utah
(ASU); (I:dmahaquwe USA, Montana; P. pubescens (L) Choisy: Ohisson 2973, Canada,
British Columbia.
RAMALINA: R. thrausta (Ach.) Nyl.: Malachowski 1568A, USA, Michigan; Wetmore 1930, USA,
Michigan; Imshaug 59290, Canada, Ontario; Imshaug 35815A, Tenerife; R. usnea (L.) R. Howe:

Imshaug 25268, Cuba.

RIMELIA: R. cetrata (Ach.) Hale & Fletcher: 2368‘ D

(Tayl.) Hale & Fletcher: 36726, Juan F (Hale) Hale&ﬂelchor
Imshaugmas Haiti; R. smldd.lon(Mu Arg)!-lale&Fletchar Imshaug 24770, Cuba.
ROCCELLA: R. canariensis Darb.: Imshaug 33980, Tenerife; R. fuciformis (L) DC.: Imshaug
35715, Tenerife.

SULCARIA: S. sulcata (Lév.) Bystr. ex Brodo & Hawksw.: Sato, Lichenotheca Japonica No.
A,Japan.Nam

u. nmn Stirt.: Imshaug 37315J, Juan Fernandez.
: X hottentottum (Ach.) Hale: Aimborn, MSC 147458, South Africa.
(Ehrh. ex Ach.) Hale: Imshaug 59570, Canada, Ontario.
XANTHORIA: (L) Th. Fr.: Brodo 5089, Wales; Huuskonen s.n., 25.1X.1959, Finland;
cubuson&wbersomzose France; Taylor 2217, Newfoundland; Imshaug 25621, USA, New

METHODS

TERMINOLOGY: To be considered “iodine positive”, a material should show distinct
coloration, usually bluish or reddish, different from that of the iodine reagent itself. These

reactions are given a designation in the form *I+ blue® or "I+ red", etc., in this paper.
All lichen tissues show some degree of yellowish staining in most lodine solutions, with the
intensity of the staining varying with the tissue and iodine concentration. This yellow or amber
staining of tissue appears to rapresam simple absorption of iodine without complex formation,
and is iodine *I-". Terms such as “amyloid®, ( I+ blue),
“dextrinoid” (I+ red), and psmdoamwold' (I+ brown, purple brown, red brown, or wine red;
Singer, 1986), are generally avoided in this paper, as being unnecessary and possibly
misleading.




GENERAL METHODS

The use of lodine staining as has a
history in logy and Most of the pi with
these reactions have resulted not from variability within the species being studied, but from
variations in the techniques used. In all too many cases, even in publications by modem
workers, the used in iodine are not given. Reactions may be
by p with reagents such as KOH (Kohn and Korf, 1975; Nannfeldt, 1976).
nmumydmmmhwmmmummmwmmdm
components of the reagent. Thus quite different results may be obtained depending on
whether aqueous iodine-potassium lodine, Melzer's reagent, lactophenol-iodine, or other
reagents such zinc chloride-IKl or calcium chloride-IKl are used. This problem has recently
been discussed in detail by Baral (1987), and will be examined further here. The use of lodine
in fungal and lichen has also been by (1966), Watling
(1971), and Singer (1986).

Nllmdescrlbedlnmlspapermpu'om\edmlld\enmdluanssmvmulrmﬂm
been decolorized with bleach (sodium short time
Wloummmmdmwmlomumbdmmbm | do not

occurring pigments.
sections are made from the dry or slightly wetted lichen thallus. These, along with unsectioned
segments of branches or thallus lobes are placed in the wetting solution (95% ethanol) and
then into the bleach. When possible, the sections should include as many different structures
as possible. In the species under here, it is imp to Include a few branch
tips, since the reactions may be different in these areas. When studying other groups, include
structures such as rhizinae, cilia, and margins, since these may stain differently. Also, sterile
tissues in ascocarps sometimes have unique iodine reactions not found elsewhere in the
thallus, and not related to the normal iodine Bleach for the time
necessary to decolorize the tissue. The sections are rinsed thoroughly in water, and kept wet
until studied. Depression microscope slides can be used for these procedures. Sections are
best handled with a dissecting needle, and larger tissue pieces with forceps.

Bubbles are sometimes retained in the tissue after bleaching. These will interfere with
observation, and can be cleared by placing the sections in ethanol before storing them In
water. When observing whole, unsectioned branch segments of Bryoria, etc., | have found it
helpful to use the shaft of a dissecting needle like a rolling pin to force bubbles from the thallus
while it is Immersed in ethanol. In some cases, a heavy of lichen
may interfere with observations. The lichen substances can be removed by bolling the sections
in ethanol or acetone without affecting the iodine reactions.

All observations are made with a pe, with the in a drop of
the iodine solution. It is essential that the specimen be allowed to absorb as much iodine as
it can from the solution. The tissue should be placed in a large drop of reagent and agitated
thoroughly with a dissecting needle for at least 30 seconds. The reagent is then drawn off,
replaced with a fresh drop of reagent, and the coverslip applied. The aperture diaphragm
in the condenser must be wide open, and the height properly
Kohler This is for the of weak which
may be completely obscured by diffraction when the aperture is closed even slightly. Weak,
diffuse reactions, such as those frequently seen with isolichenan, should be viewed at low
magnification (10X or lower objective). In some cases, the reactions seem most distinct when
viewed with a g pe, but | would that the always be

with a $0 that there can be no doubt as to what tissue is
giving rise to the coloration. Sections should be as good as possible, since otherwise it may
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be difficult to identify the source of any coloration seen. | have found that “"super stainless”
teflon coated razor blades greatly facilitate hand sectioning. The sections should not be more
than a few hyphae thick, or the may be If

squash the tissue by tapping on the coverslip. This will help ln Interpreting the reactions, bul
structural information will be lost. The coloration of the solution itself may also interfere with
observations. Weak reactions will be more distinct if there is a minimal depth of the solution
on the slide. Reactions are best seen with a small amount of tissue well centered under the
coverslip, to avoid drawing in air. Remove excess solution by squeezing and blotting with
paper tissue.

It is sometimes possible to make observations of the same sections In several different
solutions. The safest way to do this is to remove the coverslip and start the procedure over
in the new solution. Never try to replace an iodine solution by placing the new reagent on one
side of the coverslip, and drawing the old solution off from the other side with a blotter. This
technique will result in poor mixing, and equilibrium with the new solution will not be reached.

When testing the same section wkh different solutions, the order in which the solutions
are applied is very imp For an of IKI may
not give the same results as a descending sequence. Some solution changes may result in
false positives which may or may not be of interest, and could be very misleading if not
understood. A very useful false positive is seen in the 20%-+0.15% IKI test described below.
Another false positive is seen with the Cetraria form of lichenan in ZnlKI. When Cetraria-type
lichenan is run through an ascending concentration series of zinc chloride solutions and placed
in ZniKI, it is negative, but if transferred from 1.5% IKI to ZniKI it will have a red reaction that
is at least semi-stable. In general, once an iodine complex is formed, it is sometimes semi-
stable in a reagent in which the complex would not form directly. This effect should not be
confused with poor penetration of the new reagent, since the semi-stable reactions last for
hours or days even with extended agitation in the new solution.

Testing of the same tissues in different should be to certain
cases. It is appropriate to test tissues in an g series of to find
thresholds of staining, but not in a descending series unless the contrasting result is itself of
interest. Likewise, transfers from IKI to any of the other reagents (Melzer's, LPIKI, ZnIK, CalKI)
should be as tests, not to direct in the
reagent. In this study, separate sections or thallus fragments were used for scoring of reaction
types in 0.15% IKI, 1.5% IKI, Melzer's reagent, CalKl and ZnlKI. The same tissue used for the
0.15% IKI test was transferred to 0.15% LPIKI and observed. Separate specimens were used
for any additional tests performed.

TESTS FOR LICHENAN

PRECIPITATION TESTS FOR LICHENAN ("h-1.5% IKI" and "h-SIKI"): These tests involve
heating (thus the *h" in the abbreviation) tissue in a drop of an iodine solution to see if an I+
precipitate forms on cooling. They can be performed on sections or small fragments of thallus
tissue, and work on either bleached or unbleached tissue. The tissue is placed on a
microscope slide, in a large drop of SIKI or 1.5% IKl, and agitated as usual. The coverslip is
applied so that the tissue is in the center. There should be ample reagent for this test, so that
the slide does not dry out when heated. The slide is placed on a ho(plate with the temperature
adjusted to slightly over the boiling point. When the y, the
solution will begin to boil gently in about 20-30 seconds. Note Lhal if the temperature is too
high, violent boiling may occur, which will not only ruin the test, but could be d: s
When the slide has boiled for 2-3 seconds, remove it and allow It to cool for several minutes
before observing. Excessive boiling must be avoided, so that the iodine concentration does
not become too low for the I+ precipitate to form. With 1.5% IKI, Cetraria-type lichenan forms
a cloud of fine, bright red granules around the specimen. With SIKI, both the Cetraria- and
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Xanmopnmvella-lyps lichenans form a cloud of coarser, darker granules. In either solution, a
fine pi or material, presumably an lodine negative
pdysaccmruo may be seen in nddhlon to, or instead of, the lichenan precipitate. These
iodine negative precipitates usually take longer to form than the I+ red lichenan precipitate.
Several lichen substances, most notably stictic acid, can also form I+ red or blue precipitates
in these reagents. Stictic acid Is easily distinguished, forming radial clusters of extremely fine
needle-like crystals. Lichens with fatty acids will form an abundance of yellow oily droplets with
the SIKI test.

The iodine-lichenan complex does not seem to form when the lichenan is in the dissolved
state. If the slide is observed microscopically as it cools, a distinct shift in color from yellow
to red is seen when the precipitate begins to form. This is illustrated in Figures 1a-1c.

CETRARIA-TYPE LICHENAN: Lichenan is, by definition, the hot-water extractable
polysaccharide present in high in Cetraria Lichenan from this species
is I-in 0.15% IKI, but is distinctly reddish in 1.5% IKI. The threshold of staining is about 1%.
If calcium chloride is added to the solution, the threshold of staining is greatly reduced.
Intense red coloration is seen in CalKl, which has the same iodine concentration as 0.15% IKI.
When zinc chloride is added to IKI, the situation is more complex. When a small amount of
2zinc chioride Is added, the threshold of staining is reduced. But when the concentration of zinc
chloride becomes very high, as with the ZnIKI reagent, the staining is suppressed completely.
In Meizer's reagent coloration is yellow-orange, not distinctly red. There is no coloration
attributable to the lichenan in 0.4% or 0.15% LPIKI after prestaining in 1.5% IKI (but note that
It will take some time for the excess iodine to be released from the specimen). Treatment with
KOH causes the to become After the KOH has been rinsed out
(adilute acidic solution, e.g. 2% acetic acid, is best to avoid washing away the polysaccharide),
the lichenan forms a gel with essentially the same staining characteristics as before. It is not
converted to a form that stains blue in IKI solutions of any concentration. When heated to
bolling in either 1.5% IKI or SIKI (*h-1.5%IKI" and "h-SIKI" tests), a very abundant red precipitate
forms on cooling.

The above have been in both lichenan
Isolated from C. islandica, and from thallus sections of the lichen. Observations from the
thallus are by the pi of a high of The

extractis but the major fraction of this product

clearly hnslhe staining properties described above. The contaminant is I+ blue in 0.15% IKI
and does not dissolve nearly as rapidly as the lichenan with boiling; it is present in physically
separate granules, and probably consists of a mixture d Isolichenan, or possibly starch from
the phycobiont, and iodine negative poly y lich from
Usnea barbata was also tested, and had identical proponb&

The features defined above characterize the iodine staining patterns of the lichenan-like
polysaccharides found in most of the genera of the Parmeliaceae s.l. that show positive
“lichenan” reactions. There are significant differences seen in some genera, however, most
notably in Xanthoparmelia and related taxa.

XANTHOPARMELIA-TYPE LICHENAN: As with the Cetraria-type lichenan, no coloration is
seen in 0.15% IKI and red coloration is seen in 1.5% IKI. In Melzer's reagent, in contrast to the
orange color seen with Cetraria-type lichenan, a distinct reddish coloration is visible.
Coloration is intense red in CalKI, but unlike the Cetraria type, a strong purple color is visible
in ZnlKI, even after saturation with zinc chloride solution as described below. Treatment with
KOH or nitric acid causes some gelatinization, but not as much as with the Cetraria type. An

red pi is with the h-SIKI test, but only a trace of red precipitate is
mnwﬁhmeh 1 5% IKI test, apparently indicating a reduction in the rate at which it dissolves
in bolling water.
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Since this type of “lichenan® differs significantly from the Cetraria-type in its iodine
staining, it may be questioned whether this material should be identified with lichenan at all.
The reasons for believing it should be are listed below:

1. One specles, Xanthoparmelia conspersa, which shows staining typical of the
Xanthoparmelia type, has been studied by and
found to contain a polysaccharide identified as lichenan (Shibata, 1973a).

2. The two reaction types are seen only within the Parmeliaceae s.., occur in
homologous tissue types, and are seen in the same location within the hyphal cell wall,
l.e., the secondary thickening.

3. Both forms show the unusual feature of in IKI of
concentrations below about 1%, tm\mnnlhmholddmhhgmtobeulme
lower in the Xanthoparmelia type.

4. Some species from several different genera have lichenan which Is intermediate in
its staining reactions. Many of these species show variability of staining type within a
thallus, so that typical Cetraria-type lichenan is seen in some structures, and lichenan
approaching the Xanthoparmelia type is seen in others.

THE 20%-0.15% IKI TEST FOR TYPE OF LICHENAN: Perhaps the most striking difference
between the two principal forms of lichenan is seen with this test. The bleached sections are
placed in 20% IKI for about one minute, rinsed in 1.5% IKI, and then in 0.15% IKl. The
Iintermediate rinse helps to prevent the precipitation of elemental iodine in the section. It is very
important to agitate the specimen in 0.15% IKI until equilibrium has been reached, particularly
if the section or thallus fragment is thick, since iodine is released from the complexed lichenan
slowly. Cetraria-type lichenan loses its red coloration relatively soon in 0.15% IK], becoming

With the type, an blue ion that is quite
stable remains after the excess iodine is washed away. Thlslnduoedcdomlon lasts for at
least several days if the specimen is placed in a sealed container to prevent lodine loss. It
should be emphasized that no blue staining Is seen when sections are placed directly into the
0.15% solution, wmmmmmmammlonhlhemm This

biue coloration should not be A direct of a section
prmodwmlmmshoddbenndemms%lldwﬁhonemddlrocﬂyhmemqem
which acts as a control. The blue induced by with 20% IKl is in one

sense a false positive, since it does not form directly in the reagent in which it is observed, and
is probably not completely stable. It does, however, reliably distinguish the two principal forms
of lichenan. Both the Cetraria and types of lich require high lodine

to form a but, once formed, thoxnmhopannellalypelldmn -lodine
complex is much more stable at lower iodine concentration.

KOH AND NITRIC ACID PRETREATMENT TESTS FOR TYPE OF LICHENAN: As noted
abovo gdaﬁnlzatlondussuewnldnglldm\anoecurswlhmmqm The tests should

sized of tissue (approx. 1mm square). After the tissue
hu been wenad with the reagent (10% KOH or 70% HNO,), all excess reagent is blotted away
and the tissue is macerated. After 1 minute, the tissue Is transferred to the appropriate iodine
reagent. With nitric acid pretreatment, use 1.5% IKI; with KOH, use SIKI. Let the specimen
stand, with gentle agitation, until it has become completely stained. Transfer to 0.4% LPIKI and
agitate until no further loss of iodine from the specimen can be seen. Equilibrium is often not
reached immediately, and the slides should be kept a day or two for further observation.
Caetraria-type lichenan loses its coloration from the IKI solution relatively rapidly in these tests,
whereas Xanthoparmelia-type lichenan has a distinct purplish color that is retained for a day
or more. These tests are messy and somewhat imprecise, and have largely been superceded
by other tests (such as ZnlKI and 20%-+0.15% IKI) adopted later in the course of this study.
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They do, however, seem to be quite to minor inlichenan Most
notable is the y reddish seen after nitric acid pretreatment in
Corni F and L

*TRUE" AND "FALSE" REACTIONS IN ZnIKI: When lich are placed
directly (after bleechhg and wetting) into ZnlKI, red reactions are often seen that are uneven
in ing to depend more on the density of the tissue or thickness
dmespeclmenmanonlhsﬂssmtypo These reactions may be seen in the middle of tissue
fragments, but not in identical tissue at the edge, or may occur In thick sections, but not in thin
sections from the same area. They often surround an area of tissue that looks refractive, and
has been by the yg pic solution. These reactions seem
to be caused by disequilibrium conditions which occur uMIetMrmgomlspenetmmme
specimen. Recall that the threshold of staining for lich is reduced by

chloride concentration, but staining is inhibited at high concentration. Also,notatmnho
lichenan-lodine complex Is semi-stable in ZnlKl if it has been allowed to form in another
solution. Complex formation apparently occurs in areas of reduced zinc chloride concentration
as the reagent penetrates the specimen, and persist after the reagent has fully penetrated the
tissue.

These reactions are thus “false” in the sense that they are not formed directly in the
reagent in use, but rather under undefined transitory conditions that exist when the specimen
is first placed in the reagent. If tissue from a specimen which shows a false reaction when
placed directly in ZniKI is instead run through a series of zinc chloride solutions (25%, 50%,
and then full strength, to avoid desiccation of areas of the specimen), and then immersed in
2ZnlKl, no reaction is seen. This pretreatment does not inhibit the purple reaction seen with the
Xanthoparmelia-type lichenan. | have experimented with a more dilute zinc chloride-iodine
solution made by mixing ZnlKl with an equal volume of water. This solution gave generally
similar results and was less likely to cause dehydration, but also gave false reactions.

False reactions are inconvenient, but are easy to recognize with a little experience.
Doubtful cases should be checked with the zinc chloride pretreatment. Certain groups, notably
some specles of Coelocaulon, mmuchwepvonologfvothesamammanmhom
These effects probably result from minor perhaps
loworthred\oldolmlnhg |tlsllkdymmre‘gemseoddbedovhedlobmefdetec(
such minor and to g the major forms of lichenan
without these p Desplelhe with its use, the ZnlKI reagent is too
useful to abandon until a superior replacement can be developed.

TESTS FOR ISOLICHENAN

Isolichenan has a positive reaction, with a lilac to lavender coloration, in all of the lodine
reagents used in this study. The reactions are often extremely weak, due either to low
concentration of isolichenan, or perhaps to the presence of variant forms of the polysaccharide
having a lower affinity for iodine. Isolichenan reactions are not equally visible in all reagents.
In IKI, at higher the weak are by the normal

(I-) g staining. blue and yellow are complementary colors, the
combined effect is an inconspicuous gray instead of distinctly bluish. The same problem is
seen in CalKl and Melzer’s reagent. Isolichenan never becomes red when the IKI concentration
is increased.

The best p for g the type reaction is as follows:

1. Bleach and wet as usual. Remove all bubbles with ethanol, and if lichen substances
are present in high enough concentration to interfere with observation, remove by
boiling sections in ethanol or acetone.
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2. Stain the section in 0.15% IKI.
3. Transfer to 0.15% LPIKI and agitate.

4. Coverslip, and observe under low mag (10X objs with the P
propery adjs as d below.
Isolichenan probably does not stain more it y in LPIKI. The ge of the LPIKI

solution for observing isolichenan lies in its effect as a clearing agent. The high refractive index
lessens the refraction caused by hyphae, making the faint reactions more visible. Also, yellow
background staining of the tissue is much less in this reagent than in any other | have used.
Reactions that are difficult 10 see in IKI or other reagents will appear strong and distinct.
Unfortunately, there are many species with very weak reactions which nfmln difficult to score
as positive or negative even with this p Years of me to
these faint reactions, which | am sure that in many cases, othorwovkmwllﬁnddlfﬁcdnosae
Ilmiqmmoorwenlemlolgnoveuwn\AWIeeam but | see no way to do so. There
isa from strong, through faint but definite, to cases where
memlsorlyanunpvesslondcobmbnmmmxbedaﬁnnaymmsnm The
“comfort zone" In scoring these reactions as positive will vary between workers, and there is
no place to draw the line between distinctly positive, and uncertain specimens. The weak
will be

invisible if the apertu gm Is partially closed, as it normally
is for routine observations of other kinds. Also, light scattering from hyphae or lichen
substances produces an effect that Is difficult to from faint

Weak reactions are often seen better in somewhat thicker sections, or in whole branches or
lobes. Isolichenan is also frequently very uneven in its distribution. In Alectoria and Bryoria,
it is often stronger in the older parts of the thallus. In other groups, the reaction may be
restricted to special structures, such as thallus margins, branch tips, or the sterile elements of
the ascocarp (but not the ascl or ascogenous hyphae).

Isolichenan has often been identified with the I+ blue material present in ascl and
ascogenous hyphae. These latter a clearly g class of

as will be di in detail below (see "discussion” section).

PROBLEMS ASSOCIATED WITH IODINE TESTS

The following are some of the more likely sources of error that may arise when
performing lodine tests.

1. Reagents which are too old, and have lost iodine through evaporation.

2 of t The aperture diaphragm should be wide
open, and the height adj for Kohler This is y
important when viewing weak Weak, diffuse are best seen at low
magnification, whereas very strong reactions can be studied at higher magnifications to
determine the exact location of the I+ material.

3. Specimen not in equilibrium with the reagent, due to Insufficient agitation.

4. Tissue too thick, so that either subtle is or normal
coloration seen in I- tissues is misinterpreted as I+ red.

5. Failure to identify the source of reactions. Green algae (the phycobiont) usually
contain blue staining starch granules, and reddish or bluish staining of the cellulose of
their cell walls is seen in many of the lodine reag may be

with fragments of another lichen, or be parasitized by a fungus with I+ hyphae. Several
lichen substances, most notably stictic acid, can also form strongly colored lodine
oomplexas

6. tests, or boiling of the solution.

7 Mb(odrsaetlons. In many cases, the mycobiont may have more than one type of




I+ polysaccharide present in the cell walls. Often the reactions are seen in different
tissues, but sometimes the reactions occur together in the same hyphae, as is seen with
lichenan and isolichenan in most of the species covered in this paper. In some cases,
as with lichenan and the prop of the reacting can easily
be sep and 1o the approp In other cases, however, it
can be difficult to distinguish how many reactive materials are present, and which
properties belong to which material.

RESULTS

ALECTORIA: Isolichenan-like reactions were seen in all specimens, though the strength varied,
for example being quite weak in A. /ata (Kurokawa 64022) and quite strong in A. nigricans. The
reactions are strongest in the inner part of the cortex. In most of the species, the isolichenan
reaction Is quite diffuse. In A. sarmentosa subsp. vexillifera, however, numerous hyphae having
intense purplish with the of were the
cortex in the older areas of the thallus. The irregular I+ deposits were tightly appressed to the
primary cell wall of the hyphae, which were contorted and thin walled, unlike the majority of
the cortical hyphae in morphology.
All specimens had a strong red reaction in CalKl. Alectoria lata (Kurokawa 64022) had
a distinct, very thin I~ region at the surface of the cortex (Fig. 1d), with the rest of the cortex,
and the medulla, being strongly positive. In the other species studied, the cortex was more
eroded, and an outer I- layer was indistinct, discontinuous, or not evident at all. The
ormamentation of the medullary hyphae was stained red (Fig. 3e). All species had abundant
red precipitate in the h-1.5% IKI test. In ZnlKI many species had no reaction, or a typical false
red reaction in inner, poorly penetrated areas of the cortex. Several species, however, have
trace amounts of lichenan which differ from the Cetraria type in staining reactions. This
unusual lichenan is usually present in scattered hyphae, often best developed near the tips of
In A nig there are hyphae on the surface of the thalli which stain
red in ZnlKI before pretreatment, but not after pretreatment in zinc chloride solutions. No red
reaction was seen in Melzer's reagent, no induced blue after 20%-+0.15% IKl, and no red in
LPIKI after pretreatment with nitric acid and 1.5% IKI. The reaction is thus false, but is seen on
hyphae not with areas, and true seen in
other species in appearance and location. Similar hyphae in A. mexicana had a positive
reaction after nitric acid pretreatment, and were distinctly red in Melzer's reagent; the ZnlKI test
was negative after pretreatment with zinc chloride solutions, and no induced color was seen
after 20%-0.15% IKI. Similar hyphae are present in A. and A
subsp. vexillifera. These hyphae are red in Melzer's reagent and ZnlKl. In these species,
however, traces of positive reactions were also seen with the 20%-0.15% IKI test, and a small
amount of red was seen in ZnIKI after pretreatment with zinc chloride solutions, although most

of the red reaction was by pi InA subsp. vexillifera, the
lnducod blue from the 20%~0.15% IKI test is difficult to see because of the unusual distribution
in this The can be by the differing

morphology of the hyphae on which it occurs. In A. sarmentosa subsp. sarmentosa, in an old
part of the thallus, a mixture of lichenan positive and lichenan negative hyphae were seen in
the cortex (Fig. 3f). In younger parts of the same thallus, the cortical hyphae were uniformly
strongly lichenan positive. | have not attempted to determine if the differences seen between
the of A are or if they warrant a reconsideration of the
status of these taxa. It appears that several Alectoria species have lichenans which, to different
degrees, the type in staining The bulk of the lichenan
in these spocias. and all of the lichenan in the other species, has the properties of the Cetraria
type.
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BRYOCAULON: An isolichenan-like reaction was moderately well developed in both B.

gens and B. In both, the inner part of the cortex, and the medulla were
reactive. Lichenan was present in the cortex, except for a thin outer layer, and in the medullary
hyphae. Omamentation was seen on the medullary hyphae, and was lichenan positive (Fig.
4d). Abundant red precipitate was seen in the h-1.5% IKI test. No true positive reaction was
seen in ZnlKI, and there was no induced biue coloration with the 20%-0.15% IKI test. Thus,
only Cetraria-type lichenan was detected. In older portions of the specimen of B. divergens
studied, many thin walled lichenan negative hyphae were seen in the medulla, sometimes
forming bundles or strands.

BRYORIA: Isolichenan-like reactions were seen in all species studied, with the possible
exception of B. poeltii, which has an unusually difficult to bleach pigment that interferes with
observation. The strength of the reaction varled considerably, being very weak in some
specimens, notably that of B. capillaris, and quite strong in others, for example, B. Implexa.
InmostapoclnlhemcﬁmmsranefywaakbadaﬁnlldyvlslblohOlS%LPlKl The
in the inner part of the cortex, and in the medulla. Old
pensd!helhnllua are usually more strongly positive, and the reactions are often not visible
at all in the tips of branches. The strength of the reaction may vary considerably from thallus
to thallus within a collection.

Lichenan was consplicuously absent from three species, B. abbreviata, B. oregana, and
B. subdivergens. These species all belong to Bryoria sect. Subdivergentes. All other species
had very strong of Cetraria-type \bundant I+ red precipi
was seen with the h-1.5% IKI test, and strong red color in CalKI. The cortex is always strongly
reactive, and the medulla strongly to weakly reactive. A distinct I~ zone on the surface of the
cortex, containing a continuous layer of I~ hyphae, was seen in only one specimen, that of
B. trichodes. In the other specimens, the I- zone was either absent, reduced to a

of I- hyphae (Fig. 3b), or present only as a very thin
layer without dded I- hyphae. | have not attempted to determine if these
are useful or more likely, related to the age and condition of

the area sectioned. | have noted distinct differences in the appearance of sections seen in
CalKI taken from different parts of the same thallus. In young areas, the cortex Is always
densely, uniformly red in CalKl, whereas in older areas, there is sometimes an increase in I~
or weakly I+ red matrix material between the hyphae. These areas seem to be more brittle.
The medullary hyphae are sometimes strongly lichenan positive, sometimes only weakly so.
Ornamentation of the medullary hyphae is usually not as well developed as in Alectoria, but

was seen in many species, being inB. B. glabra, and B.
pseudofuscescens. Whonbumpsorpromukmsuep'mnl they are I+ red in CalKl. The
medullary hyphae also varied to with the

thinner hyphae tending to have weaker Hchsnan reaalons. Again, | have not attempted to
assess the consistency of these variations at the species level. False red reactions were
common in ZnlKl. These were by p with zinc chloride
solutions. One species only, B. wanqlam(semuBmdoam Hawksworth, 1977), had a very
weak true red reaction in ZnlKl. The I+ red hyphae were in the cortex, mostly in segments
lacking algae, and were not seen in branch tips. These hyphae were very few and
inconspicuous. Pretreatment with zinc chloride solutions did not eliminate the reaction. In the
20%-0.15% IKI test a few hyphae seemed to be I+ purple, but the presence of the isolichenan
reaction made interpretation uncertain.

A very unusual type of lodine reaction was seen in the members of Bryoria sect.
Subdivergentes. A trace of reddish material assoclaledwkhsormhypinahthe outer part of
the cortex was seen in ZnlKl, in a y referred to B. , Hamon 679-
03A (Brodo and Alstrup, 1981). In CalKl and Mslza(s reagent, the faintest traces of reddish
color could be seen in some areas, but most areas were negative, and the reaction was clearly
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less well developed than in ZnlKl. To study the properties of this reaction further, adjacent
areas of the thallus were bleached as usual, placed in 20% IKI for one minute, rinsed in 1.5%
IKI, and transferred to ZnlKl. There was now a very well developed red reaction in the
outermost layer in the cortex of most areas of the thallus. The material was present in irregular
deposits on the surface of the thallus, and between hyphae in the outermost part of the cortex.
This material differs from lichenan in several respects:

1. The material is negative or virtually so in CalKl and 1.5% IKl. Most of the material
is also negative in ZnlKI.

2. After pretreatment with 20% IKI, the material is strongly positive in CalKI, 1.5% IKI,
Melzer's reagent, and ZnlKl. The reaction seems to be stable for a period of at least a
day after these treatments.

3. There was no I+ red precipitate with either the h-1.5% IKI, or the h-SIKI tests.

4. With the 20%~0.15% IKI test, there was no persistent color, as would be expected
with a ZnIKl positive form of lichenan.

5. The material was present in the surface layer of the cortex, the location where
lichenan is least well developed in most of the other species and genera of this study.
6. The reaction was by with 10% KOH for one
minute, but tobe by p for one minute in 70% nitric acid.

The other species of section Subdivergentes were restudied with the 20% IKI+1.5%
IKI=ZnlKl technique to determine if this material was present. In B. subdivergens, a positive
reaction was found in trace amounts only, at the tips of young branches, in Alstrup 53-1975,
but no reaction was seen in McCune 10042. In B. oregana, the reaction was moderately well
developed in Malachowski 289, but only traces were seen in Ohlsson 1590. In B. abbreviata,
a very well developed reaction was seen in Tucker 14575, and moderately well developed
reaction was present in Smith 16135b and Howell S 5318. In general, the reactions were quite
variable within a collection, being well developed on some thalli or parts of thalli, and absent
or poorly developed in other areas. Other species of Bryoria have not been studied with this
technique. This matter will be addressed in more detail in a paper dealing with the taxonomic
status of Bryoria sect. Subdivergentes, in near future.

COELOCAULON: No definite Isolichenan-like reaction could be seen In C. steppae. In C.
epiphorellum, a reaction is probably present, but was so weak as to leave some ui

In C. aculeatum and C. muricatum light but distinct isolichenan-like reactions were prosem
located in the inner layer of the cortex.

The lichenan reactions of the species showed { Most

C. epiphorellum was completely negative for lichenan with all tests. In C. aculeatum and C
steppae, a strong red reaction was seen in CalKl throughout both the inner and outer cortical
layers, except for a very thin layer at the surface (Fig. 4b). The medullary hyphae were
positive. In C. muricatum, however, the outer I- region of the cortex was much thicker than
usual, and the anticlinal hyphae which make up the outer cortical layer could clearly be seen
to have strongly I+ red inner walls, suspended in an I - matrix (Fig. 3d). The three lichenan-
positive specles all had abundant red precipitate with the h-1.5% IKl test. In ZnlKI these three
species all had a reddish reaction in the inner layer of the cortex. The reaction was weak in
C. muricatum, relatively strong in the other two species. When sections or whole lobes were
pretreated with zinc chioride the were Thus, these
reactions are technically false, but they are much more uniform and repeatable than typical
false reactions seen in the other genera of this study. They were seen even in thin, evenly
penetrated sections. No induced blue coloration was seen in the 20%-0.15% IKI test. These
species also gave ambiguous or intermediate results after sequential treatment with nitric acid,
1.5% IKI, and 0.4% LPIKI: a persistent reddish color was seen, as opposed to no color with the
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typical Cetraria-type lichenan, or a purple color with the Xanthoparmelia type. Thus, it appears
that these species contain a variant of lichenan in the inner cortex which has characteristics
somewhat intermediate between typical lichenan and the Xanthoparmelia type.

CORNICULARIA: The iodine reactions of C. normoerica were unusual and distinctive. No
Isolichenan-like reaction was detected in the three specimens studied. In CalKl the medullary
hyphae and most of the cortex, including the thick cartilaginous matrix material, is stained dark
red; only the outermost layer of the cortex was negative (Fig. 2a). In ZnIKl there is a strong
red reaction, clearly a true positive that can be seen in the thinnest sections and on individual
hyphae, and is not inhibited by pretreatment with zinc chloride solutions. The reaction is
restricted to a layer closely appressed to the primary wall of the hyphae (Fig. 2b) and is present
on hyphae throughout the cortices. It appears to have a fibrillar texture, radiating away from
the surface of the hyphae (Fig. 1e). The bulk of the matrix material is negative in this reagent.
There is also a well developed red reaction in Melzer's reagent, and in the 20%-0.15% IKI test,
there Is a strong persistent purple reaction with the same distribution as seen in ZnlKl. A heavy
I+ red precipitate is seen with the h-1.5% IKI test. Thus it appears that most of the cortical
matrix Is composed of typical Cetraria-type lichenan, but that a material similar to the
Xanthoparmelia type is present in a thin layer just outside the primary wall of the cortical
hyphae. The reactions of this material are not identical to the typical Xanthoparmelia-type
lichenan, however: the staining looks more purplish after the 20%-+0.15% IKI test, and more
reddish in ZniKl than is seen in Asin C reddish staining
is seen after sequential treatment in nitric acid, 1.5% IKI, md04%LP|K!

OROPOGON: No isolichenan was seen in O. atranorinus, O. diffractaicus, or O. loxensis.
There was a faint suggestion of purplish color in O. bicolor, too uncertain to score positive. In
0. caespitosus, a light but definite isolichenan-like reaction was present in the inner cortex.
The tests for lichenan were similar for all the specimens. In CalKI the cortex has a thin outer
I~ region, with most of the cortex dark red (Fig. 4a). The secondary wall of the cortical
hyphae can be seen to have muitiple layers of I+ red material (Fig. 4c). The medullary hyphae
were lighter red. Abundant red precipitate was seen in the h-1.5% IKl test. No true reactions
were seen in ZnlK, and there was no induced color with the 20%-0.15% IKI test. Thus, only
typlcal Cetraria-type lichenan was detected.

PSEUDEPHEBE: Isolichenan could not be detected with certainty in any of the specimens
studied. The bulk of the cortex gave a strong red color in CalKI, with only a very thin outer T—
zone (Fig. 3c). There is abundant red precipitate in the h-1.5% test. In ZnIKl there was a
distinct red reaction, clearly a true positive, restricted to somewhat irregular looking deposits
on hyphae in the outer layer of the cortex, just below the I~ zone. The same areas gave a
positive purple color with the 20%~0.15% IK test, and a distinctly red coloration in Melzer's
reagent, as opposed to the more orange color elsewhere. In P. pubescens, the reaction was
seen mostly at the tips of branches. In P. minuscula, the reactive material was more

but still best ped at the branch tips (Fig. 1f). Thus, the situation s similar
toum»enlnComIculm'a except that the material similar to Xanthoparmelia-type lichenan
Is much less abundant, and restricted to a thin outer layer of the cortex. A reddish coloration
was seen in P. minuscula with the nitric acid-+1.5% IKI~0.4% LPIKI test.

RAMALINA: At this time, | am only reporting on R. thrausta, which closely resembles Alectoria
in growth form. This species was incorrectly reported as being lichenan positive (Common,
1981) based on study of a mixed collection in which a portion of a thallus belonging to

y tested. thrausta, along with all other Ramalina species
studied, B llchemn negaﬂvo A typical isolichenan-like reaction is present, however, in this
species, as well as some others in the genus.




SULCARIA: A pale but distinct isolichenan-like reaction was seen in both specimens of S.
sulcata studied; the reaction was seen in the inner part of the cortex, and in the medulla. This
reaction is best seen in sections, due to interference from the granular deposit in the cortex
when viewing whole lobes. In CalKl a strong red reaction was seen in the medulla, and in all
but a very thin outer layer of the cortex. The tissue filling the sulcus is mostly negative. A
heavy I+ red precipitate forms in the h-1.5% IKl test. In ZnIKl no true red reactions were seen
in any tissue, though false reactions were seen in a few areas when whole lobes were studied.
Thus, only typical Cetraria-type lichenan was detected.

EXPLANATION OF FIGURES

All photographs are of tissue that was to remove
All dense areas of prints represent positive iodine staining. The rdaﬂve darkness of sectlons
may in rather than density of staining. All photographs are
gl unless given are those of the final reproductions.

Figure 1: 1a) Oropogon loxensis in hot 1.5% IKI (h-1.5% IKI test). The lichenan does
not form an lodine complex at high temperature, so only staining of the algae is visible. x 80.
1b) The same slide after cooling briefly. The deep red iodine complex has now formed.
1c) After standing for a few minutes, the dissolved lichenan forms a fine, dark red precipitate.
1d) Alectoria lata cortex seen in CalKl. Most of the cortex is dark red, with only a thin outer
I- zone present. x 800. 1e) Cornicularia normoerica cortical hyphae seen in ZnlKl. A thin
layer of lichenan with a true red reaction is appressed to the inner wall of the hypha. Phase
contrast, x 1170. 1f) Pseudephebe minuscula from the cortex of a branch tip, seen in ZnIKI.
These hyphae have staining similar to those of C. normoerica. Phase contrast, x 1170.

Figure 2: 2a) Comicularia normoerica cortex in CalKl. The medullary hyphae, and the
matrix material of the cortex are dark red, with a thin I- outer layer of the cortex visible.
X 540. 2b) A section of the same thallus in ZniKI. Note that the matrix material is I= in this
reagent, but a strong red reaction is present in a thin layer appressed to the inner wall of the
cortical hyphae, as illustrated in Figure 1e. x 220.

Figure 3: 3a) Alectoria ochroleuca cortex in CalKl. The cortex is dark red, with only
a thin, eroded, discontinuous outer I- zone. x 700. 3b) Bryoria chalybeiformis cortex in
CalKl. Afew I- hyphae are seen at the surface, but do not form a continuous layer. x 700.
3c) Pseudephebe minuscula cortex in CalKl. The medulla and inner part of the cortex are
red, and a thin, continuous outer I- zone is visible. x 360. 3d) Coelocaulon muricatum
cortex in CalKl. A relatively thick, continuous outer I- zone is present in the cortex, with
anticlinal red-staining hyphae visible in the lower part of this region. The inner layer of the
cortex is uniformly red. x 700. 3e) Alectoria nigricans medullary hyphae in CalKl, showing
red-staining ornamentation. x 1700. 3f) subsp. cortex in
CalKl. The section is from an old area of the thallus, and a mixture of red-staining and I~
hyphae are seen. Younger areas of the same thallus show uniform red staining (not illustrated).
x 660.

Figure 4: 4a) Oropogon loxensis cortex in CalKl. The cortex Is stained dark red, with
a thin, continuous outer I~ zone present. x 1170. 4b) Coelocaulon steppae in CalKl. The
inner part of the cortex is dark red, and the outer part has a well defined I~ zone. x 1170.
4c) Oropogon caespitosus cortical hyphae in CalKl. The secondary wall is seen to consist
of concentric layers of I+ red material. x 1170. 4d) Bryocaulon pseudosatoanum medullary
hyphae in CalKl, showing red staining ornamentation. x 1170.
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TABLE I: SUMMARY OF DATA
DATA CONCLUSIONS

LICHENAN

0.15% IKI + BLUE

0.15% IKI + RED

1.5% IKI + RED

MELZER'S REAGENT + RED
20%-0.15% IKI + BLUE

h-1.5% IKI RED PRECIPITATE
HNO,+1.5% IKI-LPIKI + RED
XANTHOPARMELIA-TYPE LICHENAN
INTERMEDIATE TYPES OF

LPIKI + BLUE

ZniKl + RED

ALECTORIA
nigricans ...
imshaugii .
lata ......
mexicana ....
ochroleuca ..........
sarmentosa

subsp. sarmentosa
subsp. vexillifera
vancouverensis ...... + -

BRYOCAULON
divergens ...........
pseudosatoana .......

BRYORIA
abbreviata c.cceccees
acanthodes ..
bicolor ....
capillaris ..
cervinula ..
chalybeiformis
fremontii .....
friabilis ..
furcellata .
fuscescens .
glabra .....
implexa .
lanestris ......
nadvornikiana ..
nitidula .......
oregana ....
poeltii ........
pseudofuscescens .
simplicior .....
smithii ....
subcana ..
subdivergens .
tenuis .....
tortuosa ...
trichodes ..
vrangiana ..
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TABLE I: CONTINUED

DATA CONCLUSIONS
&
: TR
: uk: g
wo § FPE S5¢
d8gf . uzgi P
szopdEatel i s 0
teeNeesids %;E
5389355k ¢ 5
COELOCAULON
aculeatum .....co0000 L B B A IR 4 + -+ +
epiphorellum . t === - - oz R,
muricatum .... t - -+ = 4+ =+ + Bamigibs. st
Steppae ......eceeeen - -4+ -+ =2 =+ + + -+ ?
CORNICULARIA
NOXMOEricCa «.eeeeeeens - -+ + + + -+ + + + -+ -
OROPOGON
atranorinus ......... - -4 = = - - - + - - -
bicolor ..... . -4 =+ =2 = + = + - =2
caespitosus .. + =+ =+ =+ =+ = + - = +
diffractaicus . -t = = = = = oy -
loxensis .......... i - -4 =+ = = = 4 = £ =
PSEUDEPHEBE
RINUBCUIR o ooivs savnes - -4 + + + 2 + + + + -+ 2
pubescens ....cceeee + =+ =+ + 2 + 4+ = + =+ ?
RAMALINA
thrausta .cccescscasns t = === =% === - -—- 4
SULCARIA
SULCALE ;e vsaees ? -4 =4+ =t - + = + - -t
KEY TO TABLE:

*+* indicates a distinct positive reaction with the reagent.

“t" indicates that a definite positive reaction was present, but was either very weak, or
restricted to a few spots.

*?" indicates that a faint suggestion of color was present, but was so weak that it could not be
definitely scored as positive.

*=* indicates that no reaction could be distinguished in the reagent.



DISCUSSION
GENERAL REVIEW OF IODINE POSITIVE MATERIALS

In order to place the lodine reactions seen in lichens and other fungi into perspective, it
is useful to review what is known about the iodine-polysaccharide reaction as a general
phenomenon, and to survey the range of p and other that are known
to form brightly colored complexes with lodine. Many of these materials are known to occur
in lichens, and others may yet be discovered.

STARCH AND ALLIED POLYSACCHARIDES: The blue reaction of starch with iodine was
discovered in 1814 by Colon and H. Gaultier de Claubry. Since then, a vast literature on the
subject has developed (reviewed by Banks and Greenwood, 1975). Starch has two

/i which is and which is highly Both
consist of chains of a-(1-4)-linked glucose residues. Amylose stains deep blue-black with
lodine, whereas amylopectin stains less Intensely, and the color Is more lavender or red-
purple. Glycogen, a storage product in some fungi as well as animals, is similar to
amylopectin, but is even more highly branched, and has shorter terminal chains. It stains
reddish with iodine.  Much more is known about the amylose-iodine complex than any of the
other reactive In the state, the amylose molecule assumes a
tightly spiraled conformation with a hollow center (Teitelbaum et al., 1978; Bluhm and
Zugenmaier, 1981). The iodine forms a linear chain in the center of the spiral, with the
predominant iodine species varying from I; to |,,, depending on the concentration of icdide
in the solution (Yajima et al., 1987). Experiments with a-(1-+4)-linked glucose oligosaccharides
have shown that the color of the complex is related to the chain length (average degree of
polymerization, or DP). Swanson (1948) showed that as the average chain length s increased,
the color shifts from no staining (DP 6 or less), through red to lavender (DP 18), purple, blue-
purple, and finally to blue above an average chain length of about 30. The relationship of chain
length to color was also studied by Banks et al., 1971; Manners and Stark, 1974; Handa and
Yajima, 1980; and Fales, 1980a. In the related glucans, and
lhocolordlhecomplexbm(omavmmawduhlmhhlhemmy, so that
polysaccharides with short end chains stain weakly and reddish, whereas those with longer end
chains will stain more intensely, and the color will shift toward purple or blue (Fales, 1980b).
Carroll and Cheung (1962) found that iodine staining was much more sensitive to the
polysaccharide chain length than Congo Red.

Techniques using iodine have become one of the standard ways of characterizing
starches (Banks and Greenwood, 1975; Takeda et al., 1983) and glycogen (Craig et al., 1988).
Starch Is present in Trebouxia, and gives a positive test with all of the iodine reagents used in
this study.

CELLULOSE: Cellulose is found in the cell walls of some fungi, most notably Oomycetes
(Aronson and Lin, 1978; Bertke and Aronson, 1985, etc.), as well as higher plants and some
algae. It Is composed of long unbranched chains of g-(1-4)-linked glucose residues. The

has been reviewed by and jan (1983). It has been
known slnoe 1830 that cellulose can react with iodine under certain conditions to form a blue
colored complex (for reviews of the early literature on this subject, see Zimmerman, 1893; Post
and Laudermilk, 1942; Rowe, 1943; Puchtler and Sweat, 1966; Alterman, 1976). Numerous
tests and reagents utilizing iodine were introduced to detect the presence of cellulose, or to
assess its degree of crystallinity or origin (Graff, 1935; Shinouda et al., 1978). Cellulose from
most sources does not react directly with dilute solutions of IKI. Native cellulose is in a
crystalline state, and must be disrupted in some way before the iodine complex can form.
Most of the tests, developed for the paper or textile industries, involved the use of concentrated
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salts, usually calcium chioride, zinc chloride, magnesium chioride, aluminum chloride, lithium
chloride, or magnesium sulfate. The reagents were either combined directly with IKl, or the
material being tested was transferred from IKI to the reagent for observation (Nelson, 1970).
Potassium lodide itself can act as a swelling agent for cellulose (Doppert, 1967). A similar
action on the Xanthoparmelia form of lichenan may be the cause of the positive reaction seen
with the 20%-0.15% IKI test. Treatment with strong alkali, such as 50% KOH, can also alter
cellulose and make it more reactive to iodine.

Among mycologists, tests using zinc chloride-IKI and sulfuric acid-IKI reagents have been
most popular (see Frey, 1950 and Hopkins, 1929 for reviews). The specificity of these tests has
often been questioned (Frey, 1950; Roelofsen and Hoette, 1951). Jewell (1974), however,
showed that properly performed iodine tests correlate well with results from X-ray diffraction

for the of in Ce and phit The of in
these genera with both features, and categories established earlier
by Spencer and Gorin (1971), based on the proton spectra of

a class of found in these fungi.

Cellulose is present in the cell walls of the Trebouxia phycobiont in all of the lichens in
this study. The walls of the algae stain dark purplish in ZnIKI, reddish in Melzer's reagent and
CalKl, and are biue after the 20%-0.15% IKI test.

MANNANS AND XYLANS: Hemicelluloses, non-glucan heteropolysaccharides found in the
cell walls of plants, are also sometimes iodine positive. The properties of these
polysaccharides in calcium chloride-iodine solution were described in a series of papers by
Gaillard and co-workers (1961, 1965, 1966, 1969, and 1971). This series of papers constitutes
perhaps the most comprehensive attempt to explain the iodi

Numerous polysaccharides from many sources were studied, including the glucans

lichenan and Gaillard and Bailey (1966) reported that
lichenan, along with the structurally related cereal g-glucans, formed a colored precipitate with
iodine (the color was not but found to be negative, at least in the sense

that it did not give a precipitate, under the conditions used. The CalKI reagent | have used in
my research is not the best reagent for viewing isolichenan reactions, but an I+ bluish reaction
can be seen, for example in Bryoria abbreviata, when the reaction is moderately strong, and
lichenan is absent and not obscuring the reaction. Note that Gaillard tested the
polysaccharides in a dissolved state, whereas isolichenan is probably in a gel state in the tests
as performed here.

Galillard found that many (a xylan), salep
glucomannan, and ivory nut mannan, as well as lichenan, were precipitated from the calcium
chloride solution and formed a colored complex upon the addition of iodine. It was reported
that the polysaccharides that precipitated tended to be those with long unbranched or relatively
lightly branched chains, and having (1-+4)-linkages, whereas those that did not precipitate were
either highly or lacked (1-+4)-linkagt Gaillard and Bailey (1966)
attribute the fact that lichenan gave an I+ precipitate, whereas isolichenan did not, to a higher
proportion of consecutive (1-4)-linkages in lichenan. All of the I+ polysaccharides they
reported contained either glucose, mannose or xylose in the backbone of the chain. As with
the botanical amyloids (see below), some contain short one or two unit side chains containing
other sugars, and

Gaillard’s technique has been sxlended by Morak and Thompson (1965). These workers
found that some of the that precip with the of a colored iodine
complex in calcium chloride solution were nol precipitated from zinc chloride solution by
iodine. They also found that bromine could precipitate some, but not all, of the I+
polysaccharides from calcium chloride solution. The precipitate was bright orange. This work
raises the interesting possibility that bromine could be used to distinguish between I+ lichen
polysaccharides.




Galllard’s method has since been used by many workers to fractionate plant
polysaccharides, and many I+ xylan fractions have been isolated using this method. This
procedure, or a modification of it, might be an excellent method for the extraction and
purification of lichenan.

CHITIN AND CHITOSAN: Chitin is a polysaccharide which is widely distributed among
Invertebrates as well as fungi. In fungi, it is a component of the primary cell wall. The

rties, and on chitin have been reviewed by Muzzarelli (1977). Chitin
Iis composed predominantly of 8-(1-4) linked N-acetyl-D-glucosamine residues forming a long

unbranched chain, and may be reg: asa of (Foster and Webber,
|960) Mdmnoﬂotmacolotedwnphanhlodhehlsmmlorm The partially de-
does give a color in IKI, and a red-violet

color in lodine-sulfuric acid (Foster and Webber, 1960). This is the basis for the well known van
Wisselingh test for chitin, which was widely used during the first half of this century to establish
the distribution of chitin among the fungi. mmmmmhmmm
KOH to 160 °C for several hours. Most p by this
treatment. AnI+vldmmlduo(dlmn)wuconslduodposkhelwmpwsemedeMin
in the original sample. The specificity of the reaction has often been questioned (Roelofsen
and Hoette, 1951). It should also be noted that chitosan itself occurs as a natural component
of the hyphal walls of many fungi Garcia 1968), accounting for the
reddish brown color of their walls in some iodine reagents. The nature of the chitosan-iodine
complex has been studied by Shigeno et al. (1980). They conclude that the color reaction is
caused by a charge-transfer complex between iodine and the amino groups of chitosan, rather
than being an such as the amylose-iodil

AGAR: Agar is a mixture of related poly believed to have a
g (1-4)-linked 3,6-anhydro-a-L-galactose and (1-+3)-linked 8-
D-galactose residues (Duckwonh and Yaphe, 1971). Agarose, the least substituted and most
neutral fraction of agar, forms a purplish red complex with IKI. Ng Ying Kin and Yaphe (1972)
note that agarose only forms a complex with iodine in the gel state, and not in true solution.
Nisizawa (1982) states that agarose, like amylose, has a colled cylindrical structure, and that
polyiodide (iodine-iodide) ions occupy the central cavity of the polysaccharide in the
complexed state.

AMYLOID: The term "amyloid”, used as a noun, was once used for the I+ blue material, now
known to be modified cellulose, that results from the treatment of higher plant tissues with
sulfuric acid (Puchtler and Swoax, 1966). In modern botanical usage, the term is applied to a
group of related found in the seeds or other tissues of higher
plants from several different families (Kooiman, 1960). These polysaccharides have a main
chain of g-(1-4)-linked glucose residues, with short side chains containing xylose, galactose,
and fructose (Courtois, 1976; Kato et al., 1977, 1981; Hsu and Reeves, 1967; Gould et al., 1971;

Siddiqui and Wood, 1971, 1977; and many more). The lodine reactive part of these

polysaccharides would appear to be the ik of the The short
side chains apparently do not interfere with the iodine complex. Gould et al. (1971) have
that the blue lex Is not an as seen with amylose, but

instead that iodine, and possibly iodide ions, lie in the interstices between aggregated
xyloglucan chains.

A very different kind of material is called "amyloid” in the medical literature. Abnormal
deposits of this material can occur in many tissues as the result of disease processes. In 1853
Virchow (see reviews by Alterman, 1976, and Puchtier and Sweat, 1966) discovered that this
material stained bluish with iodine-sulfuric acid, and compared the reaction to the "amyloid”
reaction of cellulose seen with the same reagent in plant tissues. It is now known that the
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deposits that result from doidosis are mostly p and that it is
the protein fraction that is responsible for the lodine staining (Cooper 1974).

LICHEN SUBSTANCES AND OTHER NON-POLYSACCHARIDE MATERIALS: lodine can
also form brightly colored compiaxes with a large number of other non-polysaccharide organic
and ine (Barger and Fields, 1906), pyrones (Barger and
Starling, 1915), benzamldo (Robin, 1964), poly(vinyl acetate) and poly(vinyl alcohol) (Morishima
et al., 1978) and nylon (Shigeno et al., 1980). Blackwell et al. (1935) have attributed the red
reaction of some Basidiomycetes in Melzer's reagent to the p y
compounds (QACs). The lichenologist should be aware that not all lodlne color reactions are
caused by polysaccharides, since a number of lichen substances, most notably stictic acid, can
also form bright red or blue complexes with iodine under certain conditions. No lichen
were while studying the specles under consideration in this
paper, but the reactions are frequently seen in other groups within the Parmeliaceae s.l. These
reactions will be discussed in more detail in subsequent publications.

THE CHEMISTRY OF LICHENAN AND ISOLICHENAN

LICHENAN: ‘Lichen-starch®, a mixture of lichenan and isolichenan, was first isolated from
Cetraria islandica in 1813 by Berzelius (Smith, 1921). The name “lichenin® was Introduced by
Guérin-Varry (1834), who also noted the blue color of this mixture with iodine. In 1838, Mulder
recognized that two distinct components were involved (Smith, 1921). The major component
was said to color yellow with lodine, and the minor component (isolichenan), which Mulder
believed to be true starch, was colored blue. Lichenan has since been subjected to
Carter and Record (1939) estimated the degree of
polymerization of several lichenan derivatives. The estimates varied from 52 to 410, with the
best agreement around 80. Meyer et al. (1948) reported the chain length to be about 160. The
chain length of cellulose, by contrast, is several thousands. Lichenan is soluble in hot water,
but not in cold water. Chanda et al. (1951) determined that lichenan was a linear glucan
consisting of g-(1+4) and g-(1-+3) linkages in the ratio 3:7. Peat et al. (1957) presented
evidence suggesting that lichenan has a regular
units linked by (1-+3) bonds. Perlin and Suzuki (1962), using enzymatic dewadmlon reported
that lichenan has some sequences of three consecutive g-(1-+4)-linked glucose residues in
addition to the B-cellotriose units. The crystal structure of lichenan was studied by
Marchessault and Deslandes (1980) and Tvaroska et al. (1983). These workers reported that
lichenan has a three-fold helical structure with two associated chains running in opposite
The is as being very similar to hydrated regenerated cellulose.
The presence of (1+3) linkages in lichenan was said to give the molecule more flexibility than
native crystalline cellulose. In this context, it is g to note that is the
predominant component of the tough but fiexible support tissue (the cortex) of the lichens
under consideration here. In Usnea and related genera, lichenan is found in the central cord,
rather than the more brittle cortex.
The specific rotation of lichenan is [a], +18° (Fukuoka et al., 1968). The *C-n.m.r.
roscopy of lichenan has been reported by Gagnaire and coworkers (1975, 1976), Yokota
et al. (1979), Dais and Parﬂn (1982) and Gorin and lacomini (1984). Sakai et al. (1982)
in which includes the it of lichenan, and
Takeo and Suzuki (1986) symheslzed similar tri- and tetra-saccharides.
Much of the recent interest In lichenan has centered on its possible antitumor activity.
In recent years, Japanese workers have carried out an extensive survey of fungal
polysaccharides, including those from lichens, to detect host-mediated antitumor activity on
implanted tumors in mice. Studies including lichenan were made by Fukuoka et al (1968), and
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Nishikawa and coworkers (1974, 1979, 1981). Lichenan was found to be among the most

effective poly tested (! et al., 1974), pi in 100% of the
mk;e Watanabe et al. (1986) 1otl\d that the effect of lichenan may be more direct than other
since of the tumor app to begin rather than

after a two week delay as usually seen with the host- medlated effect.
Lichenan is also of interest outside the asa for testing

the specificity of enzymes. In one such study Wllllams (1983) stained the lichenan-containing
substrate with iodine to detect areas of lichenase activity (no staining where the lichenan had
been degmdad) This is one of the very few reports in the literature of the I+ red reaction of
lich have been from g both micro-
organisms and higher plants.

Lichenan is very slmlar in structurs to glucans found in the seeds or other tissues of
cereal grains such as oats and barley. Similar
polysaccharides are known from a few dicots as well (Hensel and Franz, 1988). At least some
of these polysaccharides are I+ (Gaillard and Bailey, 1966). This class of polysaccharides is
believed to be more variable in structure than true lichenan, both between sources and within
the same source. F and (1966a) the fine of lichenan with
that of barley glucan, and found that the latter, unlike lichenan, had blocks of consecutive (1-+3)
linkages. Bathgate et al. (1974) found that the arrangement of linkages could differ depending
on the source and method of isolation. Kato and Nevins (1986) found the 8-D-glucan from Zea
mays shoots to contain small areas with two or more consecutive (1-3) linkages, as well as
areas with alternating (1-3) and (1-+4) linkages, and areas with more than four consecutive
(1-4) linkages. The enzymatic analysis of this class of polysaccharides, including lichenan, has
been reviewed by McCleary and Matheson (1986).

Wood and coworkers (1982, 1983) studied the interaction of cereal grain g-glucans with
Congo Red and Calcofluor. Evans et al. (1984) studied the interaction of the blue
fluorochrome, Sirofiuor, with many p: They found
behavior among the mixed llnknge ﬁ-ducans with barley glucan showing almost no
fluorescence, whereas true lichenan showing strong
(1988) and Jgrgensen and Aastrup (1988) describe a method for the quantification of cereal
grain g-glucan complexed with Calcofluor. These studies used Cetraria islandica lichenan as
a standard.

Lichenan has been reported from many lichens in conventional chemical studies. Of
particular relevance to the present study, Takeda et al. (1972) reported that lichenan was

isolated from A and Ale ria sulcata (= Sulcaria sulcata). Other species
recently reported to contain lichenan are Usnea rubescens (lehlknwa et al, 1974), and
Cetraria (= et al, 1969). Both of these

species test strongly positive for Cetraria-type llchenan with the lodlne (esls Most significantly,
Shibata (1973b) reported that lichenan occurs in Parmelia conspersa (=Xanthoparmelia
conspersa). This Is apparently the only species yet studied chemically that has typical
type lichenan with iodine reagents. The polysaccharide was
apparently not fully purified and characterized in this study, so no inference can be drawn
concerning the differences between lichenan from this species and Cetraria-type lichenan.
(1987) rep that or a lichenan-like" glucan was found in the outer-
wall layer of the y hyphae of / This material combined with both
Calcofiuor White and analine blue (=Sirofluor) to produce very intense fluorescence. In my
studies of this species, the medullary hyphae give a strong lichenan reaction with
characteristics similar to the Cetraria form. The cortex is negativ
reported that the medullary hyphae were stained (color not specified) by zlnc-chlor-kxdlde
They are not stained by the ZnlKI reagent used in the present study. This apparent
discrepancy is undoubtedly due to differences in the composition of the reagents. | found that
by decreasing the concentration of zinc chloride, and g the iodine
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slightly, red staining resulted. Clearly, solutions containing zinc chloride and iodine can give
very different results depending on the of the

It has been reported that lichenan can be precipitated from calcium chloride solution by
iodine, with the formation of a colored complex (Gaillard and Bailey, 1966). This was discussed
earlier in the *mannans and xylans" section of this report.

In the older chemical literature, there are several references to “lichenan® occurring
outside of the Parmeliaceae s.l.. Dhar et al. (1959), for example, cites lichenan from Xanthoria
parietina, and Mittal et al. (1952) report lichenan from Ramalina sinensis. My iodine tests are
negative for lichenan in these species, and all other Ramalina and Xanthoria species tested.
These workers appear to be using the term "lichenan" for any hot-water extractable glucan.
No investigation of the linkage types was reported. These, and other older reports of lichenan,
should be viewed with skepticism.

Takeda et al. (1972) isolated a polysaccharide fraction from Evernia prunastri having -
(1-3) and g-(1-4) linkages in the ratio 3:1 and a chain length of about 60 glucose residues.
Evernia prunastri does not give a positive test for lichenan with iodine reagents.

ISOLICHENAN: Isolichenan, like lichenan, is a linear (unbranched) homoglucan, first isolated
from Cetraria islandica. The linkages in isolichenan, however, are a mixture of a-(1-3) and a-
(1-+4) in the ratio reported to be 11:9 (Peat et al., 1961), or 3:2 (Chanda et al., 1957). Flemming
and Manners (1966b) found the ratio to be 56.5:43.5, and 57:43 in two separate procedures.
The distribution of linkages was found to be somewhat irregular, with both types occurring in
groups of two or more in at least some areas (Peat et al., 1961) McCleary and Matheson
(1986) state that isolichenan has mostly groups of one or two a-(1-3) bonds surrounded by
a-(1-+4) bonds. The chain length of isolichenan was estimated at 42-44 glucose residues by
Chanda et al. (1951). Perhaps because of this relatively short chain length, isolichenan, at least
after it has been extracted from the lichen thallus, is soluble in cold water. Note, however, that
| have never seen any tendency for isolichenan to dissolve out from sections of lichen tissue,
except as the result of treatment with KOH. The C-n.m.r. spectrum of isolichenan was
reported by Yokota et al. (1979) and Gorin and lacomini (1984).
Typical isolichenan has been reported from several species belonging to the
sl, Cetrelia (Shibata et al., 1973b), and Masonhalea
nchardsonll (Nishikawa et al., 1969), which are positive in 0.15% LPIKI in my tests. Among the
species covered in this paper, only Alectoria sarmentosa and Sulcaria sulcata have been
studied by conventional chemical means. Both were found to contain isolichenan (Takeda et
al., 1972), in agreement with the iodine data presented here.

The positive lilac or lavender coloration given by isolichenan with iodine has been known
for many years. The blue staining element of “lichen-starch® was first isolated by Mulder in
1838 (Smith, 1921), who believed that this material was true starch. The name “isolichenin® was
given to this substance by Beilstein in 1881 (Smith, 1921). The nature of the lodine-isolichenan
complex has never been studied. The coloration is much less intense than in glucans, such
as amylose, that have only a-(1-+4)-linkages. Acroscyphan, a related glucan from Acroscyphus
sphaerophoroides (Yokota et al., 1979) gives a much stronger purplish reaction. This
polysaccharide has a-(1+3) and a-(1-+4) linkages in the ratio 2:3. This higher proportion of a-
(1+4) linkages probably accounts for the more intense reaction (see the discussion under
"mannans and xylans®, above). Several other polysaccharides with mixed a-(1-3) and a-(1-4)
linkages have been reported. Takeda et al. (1970) identified a polysaccharide fraction (PC-
3) from having g a-(1+3) and a-(1-+4) linkages. This
polysaccharide was reported to be I-, in agreement with my own tests on F. caperata.
Evernin, from Evernia prunastri, has a-(1+3) and a-(1-+4) linkages in the proportion of 4:1
(Stefanovich, 1969). Takeda et al. (1972) isolated two similar fractions from E. prunastri, one
having linkages as reported for evernin, the other having a-(1+3) and a-(1-+4) linkages in the
proportion 3:2, almost exactly that of isolichenan. This latter fraction, designated EP-6, has a
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DP of 160 and a specific rotation of [a]," +164°, as compared to +255° for isolichenan. No
lodine reaction was reported for this isolate, and my own observations on this species show
no positive lodine reaction. Gorin and lacomini (1984) isolated a glucan from Ramalina usnea
having a-(1-3) and a-(1-4) linkages with the ratio 31:19. This isolate was said to have a blue
color corresponding to that of amylose, although the °C-n.m.r. spectrum did not show signals
specific for amylose. My observations on this species indicate that a light but definite reaction
typical of Is present the cortex, clearly belonging to the mycobiont
tissue.

IODINE REACTIONS ASSOCIATED WITH ASCI AND ASCOGENOUS HYPHAE: The iodine
reactions seen In the apices of ascl, onlhelrsurhces. oronthe lw'acoolascogw\ouchyphae
are very lamllar and are well

Msodstadhmllmturelormnyyearswwnhg
mwma«mmmmmmwmm but many workers remain
unaware of, or unconcermned with, the facts necessary to properly perform and interpret these
reactions. This subject has recently been reviewed in detall by Baral (1987), as well as by
Eriksson (1966), Kohn and Korf (1975) and Nannfeldt (1976). The Baral paper, which may have
been by some isan review of the lodine
of lichens, as well as fungi. L using iodine would be well advised
to familiarize themselves with its findings. | have observed the iodine staining properties of asci
in numerous lichen genera, in all of the major taxonomic groups. My findings are, with a few
exceptions, mgoodagmmmmdmral As has apparently been the case with
many other and | the quirks of these reactions
independently, and only later beeamammo' their long history in the literature. Stated in my
own words, the situation Is as follows:
The iodine positive reactions assoclated with asci in lichens and non-lichenized
nwnycotesmwobaﬁycamdbyndndemniydmlaledpdwwdnddasmbhma
of At one extreme are forms which are
I+bluolnIKI.oluﬂomolaleoncommlomlested(uplo?ﬂ%hmmwd\) as well as in
other reagents. At the other extreme are forms which are I - at very low iodine concentration,
but which become reddish as the iodine concentration Is raised, with the transition point always
well below 0.15% IKI concentration. These forms will be I - in Melzer's reagent and In LPIKI.
The majority of lichens have forms with at low iodine
Mbmbﬂmmmmmmmmamm‘ Baral
calls the point at which the staining changes the "critical point”. The degree of staining of these
forms in Melzer's reagent and LPIKI will vary, such that the higher the critical point of the
material, the stronger the blue reaction will be in Melzer's and LPIKI. Forms with a low critical
point may be completely I- in Melzer's or LPIKI, even though blue Is seen in dilute IKI
solutions. The iodine staining properties of the red or intermediate forms are greatly altered
by pretreatment with KOH. After treatment, these forms will react much like the extreme blue
form: they remain blue at high IKl concentration, and stain blue in Melzer's and LPIKI. Within
a specimen, the critical point is usually not uniform, and even within a single ascus,
substructures can be seen to react differently. Frequently the sheath has a lower critical point
than the tholus, and sometimes different zones are visible within the sheath. Often, brownish
shades will be seen, interpreted here as a mixture of blue, red, and yellow (I-) staining
At high IKI the blue will look grey or black, due to the
fiitering effect of the dense yellow solution.
Baral the term that are I+ red in 1.0%
IKI, but I+ blue after pretreatment with KOH. demmmbommmmnm
pretreatment, never stain blue in dilute IKI solutions, and those which are blue at low
wmmmmmnhmh«mmm Those that remain blue In 1% IKI
are called " . Baral did not observe hemiamyloid reactions with
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a critical point higher than 1% in IKI. | would add that some lichens do have reactive materials
with a critical point above 1% in IKl, and that these forms are part of the same continuum of
reaction types. In P ia and C: species, for le, it is to see a loss
or reduction of blue staining in at least parts of the ascus in more concentrated solutions. At
high iodine concentration, it s difficult to tell if the loss of blue Is actually replaced with reddish
staining, since the reagent itself is so darkly colored. In any case, the terms “hemiamyloid®
and "euamyloid” should not be interpreted as implying the presence of two fundamentally
different types of reactive material, since Baral also believes that all of the hymenial reactions
belong to a single class of polysaccharides. The most point of
between my interpretation and that of Baral involves the identity of this I+ matelhl Baral
indicates a belief that the material is The that is the I+
blue material of asci seems to be faily common among lichenologists. Lamb (1947) attributed
the blue staining to Isolichenan, andrsd staining to glycogen. Galun et al. (1976) erroneously
state that “lichenan and in fruiting bodies (the hymenium
andhypuhedum)dmnylldmapecbs,bmmappererMyrﬁ'mmrehthﬂr Baral
(1987) cites other examples.

On the surface, the staining patterns of hymenial elements may seem to closely resemble
that seen in the thallus tissue of lichens such as Cetraria islandica, where blue staining is seen

at low IKI (dueto and reddish staining is seen at high concentration
(which | have attributed to lichenan). Baral studied C. islandica, but did not report the reddish
of lichenan, because he used a 1% IKI solution, which is very near the

threshold of staining. Coloration of lichenan is much more intense in 1.5% IKI. One not familiar
with the staining properties of lichenan might attribute this reddish color to a different staining
phase of the isolichenan. The two situations, however, can be differentiated in a number of
ways:

1. Relatively weak blue hymenial reactions, i.e., those with low critical points, are
negative or nearly so in LPIKI Weak type on the other
hand, are seen to best advantage in this solution.
2. The isolichenan-iodine complex is more stable when heated in LPIKI than is the
hymenial-type reaction. When reactive specimens are brought to boiling in LPIKI, the
reaction (if initially moderately strong) remains visible if the slide is immediately viewed
blue are lost when heated, and do not return
until cooled somewhat. An I+ blue precipitate may form upon cooling. No precipitate
ls formed with lso"chenan

are always by KOH p

by whereas the become more s:rondy blue aﬂar KOH
4. Lichenan is not converted to a form that stains blue in IKI by KOH pretreatment.
Lichenan is gelatinized by KOH, whereas the hymenial polysaccharide is not. The
threshold of staining is much higher for lichenan than the hymenial polysaccharide, both
before and after KOH treatment. Pretreatment with KOH does seem to slightly lower the
threshold of staining in Xanthoparmelia-type lichenan, but the initial staining is pale
purplish red, and soon becomes strongly red, never showing the pure, dark blue color
of the hymenial reactions.
5. ik within the F s.l. are never as Intense as the
reactions seen in hymenia, and the color is more lilac or lavender in shade.

6. Isolichenan-like reactions are almost always restricted to thallus tissue or sterile
elements of ascocarps. The reaction type characteristic of asci is usually seen, as
pointed out by Baral, only on the dikaryotic hyphae (ascogenous hyphae and asci).
There are important exceptions to the latter, however, as discussed below.




anl(lssnbaseslheassemmallsollchemnlsthe I+ bluonmuhlolasclonme

report of its in Ci (1969). Baral X
and'omdno1+b|uereacﬁmotnldomehymenlum The original source of this report is
Dhar et al. (1959). These workers a fraction of from

parietina that showed bluish coloration in iodine and which, upon hydrolysis, “gave only D-
glucose”. Linkages were not studied, and the identification of this extract as “isolichenan” was
probably based on the I+ blue coloration itself. My own study of this species indicates that
isolichenan may well be present, but that it is present in the thallus, and is clearly
distinguishable from the I+ blue material in the hymenium. Study of several specimens (see
“materials”) has shown that an I+ lavender material that has lodine staining properties similar
to isolichenan, Is present in the lower cortex and rhizinae, and sometimes in the upper cortex
as well. The reaction remains visible in hot LPIKI, whereas hymenial tissue from the same
section looses coloration when hot. The coloration of the two materials is also quite distinctly
different when seen side by side. It is not clear whether the report by Dhar et al. (1959) was
based on the isolichenan-like material in the thallus, the I+ blue material In the hymenium, or
a mixture of the two. No conclusion as to the nature of the hymenial material can be drawn
from this study.

Perhaps a better indication that the reactive polysaocharlde may be a glucan comes from
Mittal and Seshadri (1954). These workers " from
thalli. As with most other of the sl. (le., the O
the Roccella spp. that | have studied (R. is and R. R. was not
seen) have an iodine reaction in the vegetative hyphae which is indistinguishable from the
y seen only in asci and ascogenous hyphae in other
groups. Mlul and Seshadri ex!rncted an I+ blue polysaccharide fraction from this lichen
which gave only glucose after acid hydrolysis. No linkage studies were made, nor other data

given except that the sample “has all the of given in the I
cannot accept the finding that the predomlmm blue-reamlng material of this lichen is Idemlcel
to but the is also present can not be excluded.
Roccella spp. would seem to be for study, since they are

abundant and easily collected in mass in some localities, and contain an interesting
polysaccharide that has never been properly characterized chemically.

Since the I+ material associated with asci seems to belong to a single family of
polysaccharides, it is useful to give it a name. A name for it, in fact, already exists in the
Iterature. Crié (1879) called it "amylomycine®. Since this name is perfectly appropriate, and
there seems to be no established alternative, | suggest that it should be reintroduced, with a
minor in spelling - -10 modem

McCracken and Dodd (1971) and Dodd and McCracken (1972) seem to imply that they
have identified "the" amyloid material of fungi as a form of amylose. The actual species they
studied, however, all belonged to the basidiomycete genera Russula, Clavicorona, and
Lentinellus. | am unaware of any reports of h doid iodine being
with any form of amylose. Even if amylomycan should prove to be a glucan with some
chemical affinities with amylose or the differences in staining properties,
remarkable in being preserved in so many diverse groups of ascomycetes, must surely reflect

and of that they should be considered as

distinct chemical classes.

There are a few exceptions to the generalization made above, that isolichenan occurs
only on sterile thallus hyphae, and amylomycan only on asci and ascogenous hyphae. As
discussed above, typical amylomycan-like reactions are seen in thalli of most of the genera of
the g Opegrapha and allied groups. These reactions have occasionally
been noted in the lnerann (ex Poelt and Dobbler, 1979). | believe that this unusual feature,
along with inascus provide strong evk that the O and
Roccellaceae should be retained within the Another to thy




TABLE Il: SUMMARY OF IODINE REACTION TYPES

KOH 0.15% 15% 0.15% Calkl ZnlKI Melz® 20%-+ N-+1.5%"

REAGENT- prt.' IKI Kl LPIKI 0.15% K+
IKI LPIKI
MATERIAL:
ISOLICHENAN  no bluish® bluish bluish bluish bluish biuish biuish bluish
yes bluish® bluish biuish bluish bluish biuish biuish bluish
LICHENAN no neg. red neg. red neg.' orange neg.  neg.
Cetr. type yes neg. red
LICHENAN no neg. red neg. red bluish red blue  bluish
Xanth. type yes neg. red
AMYLOMYCAN' no red red neg. red neg. neg.
extr. red fom* yes  blue blue blue blue blue blue
AMYLOMYCAN no  var" red var® red var® var'
intermed. form® yes  blue blue blue blue blue biue
AMYLOMYCAN no blue blue blue blue blue biue
extr. blueform” yes  blue blue blue blue blue blue

KEY TO TABLE:

1.
2.

L o o]

se®xN

1.
12.

With (yes) or without (no) pretreatment for one minute in 10% KOH.
Isolichenan color is variable, depending on source and concentration, usually more
lavender or lilac than the pure blue of amylomycan.

staining Is by KOH p
“Amylomycan® is the name used here for the I+ material associated with asci.
The extreme red-staining form, i.e., the "rr" type of hemiamyloid reaction of Baral (1987).
The intermediate form, i.e., the “br* type of hemiamyloid reaction of Baral (1987). Note
that this type reaction has a spectrum of forms, and that the iodine concentration (the
“critical point”) at which staining shifts from blue to red varies.
The extreme blue-staining form, L.e., the "bb" or "euamyloid” type reaction of Baral (1987).
Variable, negative or blue. Red reactions have not been observed in these reagents.
Melzer's reagent.
Specimen pretreated in 70% nitric acid for one minute, rinsed in 1.5% IKI, and transfered
10 0.4% LPIKI.
Variable, blue or red, depending on the critical point of the material.
False red reactions are possible. True red reactions are seen with some intermediate
forms.

NOTE: Blank spaces indicate tests that were not i and data

is available for generalizations to be made. “Neg." (neg: no or
yellowish coloration.
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is seen in a few species belonging to the Graphidaceae, which have a bluish reaction in the

by the which is very close to Isolichenan in its
chmclorlstlea mummdmmmwmhmhmmm The
intense purplish reaction of the spores often seen in the Graphidaceae usually does not have
the for but in a few cases, for example Graphina mendax,
senescent spores do show an amylomycan-like reaction. The immature, and mature spores
in good condition, are I~ in this species.

TAXONOMIC IMPLICATION OF LICHENAN AND ISOLICHENAN DISTRIBUTION

As outlined above, manypolyuodaridesaremownlofovmnolomdeomptaxuwkh
lodine. These Include, in additi amylose,
cellulose, agarose, and chitosan, as well as certain xylans, mannans, and mixed-sugar
C‘oaﬂy many different sugars may form I+
polysaccharides. Whatlhus isa of either
a-(1-+4) or p-(1~4) Ihkagoshnloatpmolmomolecda Isolichenan seems to be a partial
exception to this rule, since it has a slight preponderance of a-(1-+3) linkages, probably
accounting for the relatively weak intensity of its iodine reaction. The physical nature of the
complex has been studied most thoroughly for amylose, a linear a-(1-+4)-linked glucan which
Is the major component of starch. The iodine complex consists of a tube-like, spirally arranged
amylose molecule with iodine and iodide molecules situated in the center of the tube. The
color of the complex is directly related to the length of the amylose molecule, and thus the
length of the polylodide chain that can occupy the center of the tube. Short molecules form
reddish complexes. As the length of the amylose is the
more bluish in color. It has been suggested that the of may
not be the same in all cases (see the discussions of amyloid and chitin above).

In view of the large variety of materials that react with iodine, it might seem foolhardy to
attempt to attribute these reactions to specific substances. | have found, however, that the

seen in lichens frequently have varying and distinctive properties with different

reagents, and can further be characterized by the effects of other factors, such as
pretreatments with strong acids or bases, sdublitymho(water.amoabllydlhownphx

when heated. lodine is non-specific in that many
different sugar types may be involved. ﬂneresulonlsql(ommwerlocmngesh
the y of the This may account for the very different results that
are seen with lodine reag of C used

varying
chioral hydrate, lactic acid, sulfuric acid, or high concentrations of zinc chloride, calcium
chioride, potassium iodide or iodine itself, all of which may apparently alter the configuration
of the polysaccharide so as to facilitate, or prevent, the formation of the lodine complex. Pre-
ly with KOH or nitric acid, also appear to alter the native
of the and thus facilitate lodine complex formation.

lodine reactions are very common in the thallus tissue of many groups of lichens, and
many of these reactions can be clearly distinguished from each other. | have surveyed most
of the major taxonomic groups of lichens, and lichenan-like reactions have not been found to

occur outside the F sl (e, the L
and A I+ red uaseenhmalusandnmrpnssuesol
many other groups of lichens, but lack the distinctive set of characteristics shown by lichenan,
as outlined in the "methods” portion of this paper. The reports of lichenan from genera outside
the Parmeliaceae s.l. appear to result from an overly broad definition of "lichenan® to include

any hot water extractable glucan from lichens.

Whonllcmnanlsdotsuedbylodlnelm It is almost always present in high
iodine however, are often very weak. The reactions
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seen in of the F from related to
the isolichenan of Cetraria islandica, are not very distinctive. They are a bluish shade in all of
the iodine reagents, and lack well differentiated properties which can be used to distinguish
them from most of the I+ blue materials seen in other groups of lichens. Perhaps this is
because these reactions are all caused by isolichenan-ike polysaccharides. Since the
polysaccharides of most of the lichens with these reactions have not been studied, however,
the possibility that other sugars or linkages are present cannot be excluded. Isolichenan can,
however, be clearly distinguished from the I+ blue polysaccharides that occur in most
hymenial tissues.

Widely such as yle and glycogen are
known to vary considerably from source to source in such features as degree of ymodzmion
(e, weight), and branch length. The properties of the iodine

of these have been found to be of great value in characterizing
these variations, and have become a part of their the lich
and Isolichenan-like staining patterns described above, which are seen in numerous species
the similar groups of polysaccharides related by
both structure and phylogeny. Wllhllchenan not only the presence or absence of the reaction,
but the variations of the reaction when present, appear to be extremely useful taxonomic
characters.

LICHENAN AND ISOLICHENAN IN ALECTORIA AND ALLIED GENERA: Isolichenan was
found in the cortex or medullary tissue of nearly all of the specles included In this study (see
table 1). Al of the species of Alectoria and Bryoria were positive, except possibly B. poeltii.
An I+ blue reaction was reported for some species by Bystrek (1969) but positive reactions
were not seen by Brodo and | (1977). This pancy is y due to the
weak nature of many of the reactions, andtothel‘acthmdoandHavkswonhused
Melzer's reagent, or a diluted form of it. Pale isolichenan reactions are not nearly as distinct
in this reagent as they are in 0.15% LPIKI. Bleaching of the tissue before observation also
greatly improves the visibility of these faint reactions.

Lichenan reactions were very strong in all of the specles that were positive. In the few
species that were scored negative, the reaction was completely absent. Lichenan appeared
1o be the in the cortex of all of the positive specles, and
was usually abundant in the medulla as well. All of the positive species in the present study
contained lichenan which had staining characteristics similar to lichenan from Cetraria
islandica. In addition, several of the genera have species containing lichenan which is similar
to the Xanthoparmelia form of lichenan. This type is usually present only in trace amounts.
In Cornicularia normoerica, however, there are numerous hyphao throughout the cortex which
have staining similar to P type Even here, however,
most of the lichenan, comprising the bulk of the matrix beIwaen cortical hyphae, behaves like
Cetraria-type lichenan. The unusual lichenan in Cornicularia and Pseudephebe is not identical
to the Xanthoparmelia type since It stains red, not biue, In ZnlKI, and Is similarty reddish Instead
of bluish with the nitric acid-+1.5%IKI~0.4% LPIKI test. It is interesting to note that lichenans
similar to the type are best ped in the species which occupy ecological
niches closest to that of Xnnthopannella This may be a case of ecologically induced
convergence.

Th of seenin genera have several important implications
for and The in the type and distribution of lichenan
between Alectoria and Bryoria species is another important feature which these genera have
in common. Both lichenan and isolichenan were seen in nearly all species of both genera.
Further, the polysaccharides were seen in similar locations in both genera, with lichenan found
throughout the cortex, and isolichenan strongest in the inner part of the cortex. The
distribution and type of lichenan was similar in Oropogon and Sulcaria. The exclusion of
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Alectoria, Sulcaria, and Oropogon from the P and F 1988),
based on spore characters is, in my opinion, unjustified.

The species which lack lichenan, however, appear to be good candidates for
reclassification. The three species of Bryoria which were negative for lichenan all belong to
section Subdivergentes (Mot.) Brodo and Hawksworth. The unusual cortical anatomy of these
species is not seen elsewhere in the genus, and it was said that the section "appears to occupy
a rather isolated position within Bryoria® (Brodo and Hawksworth, 1977). The only other
lichenan negative species found in the genera studied here is Coelocaulon epiphorellum.
Similarly, Karnefelt (1986) states that C. epiphorellum *has a somewhat isolated position in

Coelocaulon, and placing it there is based on and entirely, since
both apothecia and pycnidia are unknown®. Further, he pom out that C. epiphorellum is the
only member of the genus fined to the and differs from other
members of the genus In several morphological charaaeflshs.

The lichenan is an easily and

which should be incorporated into keys dealing with these groups. The character will, for
example, immediately separate B. oregana from B. fremontii, with which It Is occasionally
d. Likewise, the of the ZnlKI positive hyphae easily separate Cornicularia

from F The of within the genera under study
would seem to be more limited. The weak and somewhat variable nature of the isolichenan
reactions seen in many species makes this character unsuitable for routine identification. It is
quite possible that some of the species scored as isolichenan negative will be shown to be
positive with the study of more specimens. There are certainly distinct differences in intensity
of the reactions between species in the specimens studied, but | have not carried out large
scale sampling within a species to how the staining
are by or between geographical regions. What little

information | have suggests that considerable variability may exist, even between thalli in a
single collection. | would therefore not place much importance on this character when

LICHENAN, ISOLICHENAN, AND POLYSACCHARIDE CHEMOTAXONOMY: Whereas

are useful mostly at the species or genus level in lichens,
polysaocfurue content is often for larger phyl ic units (Shibata 1973a,b).
Polysaccharides have a much more role in the y of the fungi, and tend
to be conservative features in their Some are

significant at the highest levels of classification. The presence of chitin, chitosan, or cellulose
in the cell wall, for example, is a feature which helps to define the classes of fungi (Bartnicki-

Garcia, 1968). Other suchas are virtually constant within orders
or families. Within the lichens, slan is of the L and

are cell wall comp: in the L (Shibata, 1973b).
Takahashi et al., (1981) have shown that may be for the y

of stereocaulaceous lichens.

As will be more evident when this series of papers is completed, lichenan content seems
to be an excellent taxonomic character which is useful at the genus or subfamily level. Even
the distinctions between the major variants of lichenan are of taxonomic significance. The
widespread occurrence of lichenan within the Parmeliaceae s.I. would seem to indicate that it
is a primitive characteristic of the group, and that the absence of lichenan Is a derivative
character within the family. Lichenan is the major of the Y
wall in most of the species in which it occurs, andshmslnhsownewemstmaureappeav
to have been y few during the of the my Lichenan occurs in at least
mdthogensmlnnwofﬂ\efamlles s. str., L

and } ) that have been split from the Parmeliaceae s.I. Lichenan-
like iodine reactlons have not been found in the Ramalinaceae. | have not found iodine
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reactions characteristic of lichenan outside the Parmeliaceae s.. This is another strong
indication that the Parmeliaceae s.l. is a natural group which should be recognized at some
level. | believe that the most appropriate level for the group is the family, and that the narrower
groupings should be accepted at levels between the family and genus. | also suspect that,
when lichenan content is taken into account, groupings of rank will be
recognized.

At the time this study was started (mid 1970s), many of the genera of the Parmeliaceae
s.l., as they were then constituted, were heterogenous in lichenan content. Since then many
new genera have been erected, and most have been more uniform with respect to the
occurrence of lichenan. lodine reactions for lichenan, based either on Common (1981), or
were cited in the original publication of five new genera
by M.E. Hale Flavopunctelia (Hale, 1984) is lichenan positive, whereas both Punctelia and
Parmelia s. str. lack lichenan. Arctoparmelia (Hale, 1986a) has typical Cetraria-type lichenan,
and was segregated from Xanthoparmelia partially on this basis. The reactions in "I(CH)", i.e.
iodine-chloral hydrate, cited in Hale (1984) refer to Melzer's reagent. Karoowia (Hale, 1989b)
has typical type lichenan. Psil ja (Hale, 1989a) was segregated from
Xanthoparmelia, in part because of the negative lichenan reactions of its species. Also, the
negative lichenan reaction of Flavoparmelia species (Hale, 1986b) was noted. In addition to
these, several other groups that were identified as being atypical within their genus for llchenan
content by Imshaug (1981) have recently been given new status. Omphal
hottentottum, a species that was aberrant in having Xanthoparmelia-type lichenan, was
transferred to the new genus Xanthomaculina (Hale, 1985) which is uniformly positive for this
type lichenan. F /A and P. all have
lichenan reactions that are intermediate between the Cstralla- and Xanthoparmelia-types (most
other species of Parmotrema have the Cetraria-type). These species have been incorporated
into the genus Rimelia (Hale and Fletcher, 1990). Parmelina pilosa, a lichenan positive species
in an otherwise negative genus, was transferred to Canomaculina (Elix and Hale, 1987), a
genus which is uniform for Cetraria-type lichenan. Note that the interpretation of Krog and
Swinscow (1981, 1983), that C. pilosa and C. consors should be placed in Parmotrema, is also
consistent with my data for lichenan content and type. Parmeliopsis aleurites and P.
placorodia, which have Cetraria-type lichenan, were transferred to the new genus Imshaugia
by Meyer (1985). The species in F are lich negative.

annexa, P. P. lormla and P. have

type lichenan, as well as Xanthoparmelia-like morphology. These species were transferred to
Paraparmelia (Elix et al., 1986), a genus which also contains a few lichenan negative species.

Two species with typical Cetraria-type lichenan (F inornata and P. and
two specles with lichenan showing (A i and P.
were to C: ia (Elix et al., 1986), where they remain atypical,

since most of the other species are lichenan negative.

These taxonomic changes have reduced the level of lichenan heterogeneity considerably.
Based on the species studied to date, within the Parmeliaceae s.1., 34 genera with a total of 197
species are uniformly positive for Cetraria-type lichenan; 5 genera with 18 species are uniform
for Xanthoparmelia-type lichenan; and 25 genera with 123 species are uniformly lichenan
negative. Heterogeneity with respect to lichenan content was seen In ten relatively large
genera, but only 23 of the total of 270 species studied in these genera varied from the
p type for or ab: of lichenan.

Within a specimen, lichenan is almost always either abundant and easily detected, or
completely undetectable with iodine reactions. Lichenan content is a very useful practical
character for identification, and should take a prominent place in keys dealing with
parmeliaceous lichens. There are very few examples of species in which lichenan is present
in only a small amount. These include the Hypotrachyna sinuosa group, in which lichenan is
seen only in the rhizinae (other species in the genus are completely negative), and




lia mongaensis, in which the lichenan reaction is restricted to areas of the cortices,
and seems to be variable in extent between specimens. The most extreme example, the only
of Its type known, is Omphalodium pisacomensis, in which only the faintest trace of a lichenan-
lu(oreactkmeanbosoenhmsudmﬁm.andnonomaumwmmuhdd 1990).
These few species or groups of species in the
proeossdlooshglidmun Ino(horelmdhderogmoﬁy wdlnmosehBlyonaand

well

dwdmbnmmldbep!acedmmdmledmnmwmomlcm Ido
not believe in rigid rules for the of such that a given

is always at a given level.
should always be judged in the context of the group in question, and in combination with other
characters. In most cases, however, | believe lichenan positive and negative species should
be accepted within the same genus only in the ab: of or where a
strong case can be made for the aberrant elements being transitional species. The status of
these aberrant species or groups should become clear when more is known of their complete
polysaccharide content. What replaces lichenan in the negative specles? Are there
biogenically related molecules that are iodine negative, but should be considered part of the

family of ? And what are the structural differences which account for
the different staining properties seen in positive species?

Isolichenan is not nearfy as constant at the genus level as lichenan. While there may be
strong tendencies within a group for it to be present (as in Alectoria and Bryoria) or absent
(Xanthoparmelia), many genera are very heterogenous for its presence, or at least its
detectabllity with iodine. As has been emphasized in this paper, isolichenan-like iodine
reactions are often extremely weak. This may represent either a low concentration of

or perhaps the p of forms which have a lower affinity for lodine. It seems
quite possible that the family of ik may include
forms which lack detectable iodine staining. If this is so, then isolichenan, in this broader
sense, might be a more important character than it seems at present at higher levels of
classification. Macrochemical studies, or other methods of microchemical analysis, will be
necessary to establish if this is so.

lodine positive polysaccharides have a special imp in the of
fungi, lichens, b they provide that do not
require or p to observe. They also have the special
that their b tissues, and even to some extent their position within
thypfne,canbedlmdyotsavedwﬂhmeugumlamoopo Their presence helps to
as well as This is certainly the case with lichenan.

Yet most are lodine negativ Lichen fungi contain a complex mixture of
polyuod\andeswmnxhslroeﬂwalla There Is no reason to think that the iodine negative
as useful as the positive ones have proven

to be. Ibdbveﬂmm&wwmmedlodwdopmmwﬂchwdlowlorme
study of these iodine negative cell wall constituents with greater ease and economy than can
be with analysis.

The great value of microchemical techniques such as iodine staining is that a relatively
large amount of data can be gathered in a reasonable amount of time, and with little expense.
This series of papers will report the presence or absence of lichenan and isolichenan in over
six hundred species of lichens. Neither funding, nor lichen material itself, is available to
accomplish this broad a survey using
research usually centers on a relatively few representative organisms which are studied in great
depth. No one doubts the value of this Yet, the needs
which, even if less detalled, encompass all of the organisms under study.

Onmbdnnlquuhavebeendevdopedvmbhmlgmmtmmulowrypodbmad
survey y for the jug: lectins 1987) seem to
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have much promise. Galun et al. (1976) also used FITC-conjugated lectins, as well as
autoradiography (using labeled sugars as cell wall precursors) to study cell wall structure in a
few lichens and non-lichenized fungl. Well known stains such as Congo Red, chlorazol black,
toluidine blue, resorcin blue, and others have at least partial specificity with regard to
ride staining. The Thiére reaction (PATAg) used in transmission electron
microscopy (TEM) stains polysaccharides with (1+2), (1-4), and (1-6) linkages, but not those
with only (1-3) linkages. It is essentially the TEM counterpart of the PAS staining procedure
for light microscopy (Dring, 1954). The PATAg technique has been used for the uitrastructural
localization of polysaccharides in lichen cell walls by Malachowski et al. (1979), Baker et al.
(1980), Bolssiére (1982) and others, particularly in studies of ascus structure. Much more
specific is a modification of this method (ETAg) developed by Joseleau and Ruel (1985), which
ulkuspedﬁcmmsmunnpwbdﬂsmpmdwmmw necessary
for staining. Boissiére (1982) used “chemical dissection” to study the cell walls of Lasallia
p:m:lumardl’alﬂmcanlna This with
g with TEM to locate the area within the cell wall affected by
thereum The most rful may be
using colloidal gold. |nlﬂslachriquo mromelyﬂmgoldpamdannoonlugmedmhwlm,

or and allowed to react with ultrathin sections of
tissue. AdemldgddpanlduhmnwkhTEMlnmwmmgmwoWMe
substrate. This type of study is and the

expensive, but the economies of scale would seem to apply. Awslplannedmtyhvolvlm
many species seems practical. For examples of this type of analysis of fungal cell walls, see

(1984), (1988), Ch et al. (1985), and Bonfante-Fasolo (1986).
those using lodine, are sometimes viewed as a
poor for | analysis. Such was the case with the iodine tests

used to detect chitin and cellulose In fungal walls. It Is sometimes overlooked, however, that
even though errors were made, lmbymmedmms&npletmmtmdlndmtd
these materials in fungi was first and the of these
fungal taxonomy revealed. mmmmmmm-mmmwmwm
wlhnmpmvsdutedm lbdbvomlswlbemecuawmmbdmlechmquulm
of lich with these tests, Is of course an
hypatwdsﬂmunbelsswdwlmcuwﬂmalmmy The test results predict which
species will have lichenan, and where variations in lichenan structure occur. The results of the
lodine tests provide a detailed guide showing which species should be studied to gain the most

and should be viewed as being
oomplenmunry.moatpomddmnmodtooeﬂm These results should also be of interest
to those studying the med of lichenan, since unusual forms of the substance

are revaeled.ammnynewsourcesuelmwed

The iodine positive polysaccharides should be seen as only the “tip of the iceberg" in cell
wall chemotaxonomy. | predict that cell wall chemistry will prove to be at least as important
at the genus level and above, as secondary products have been at the species level. Lichens
are an ancient group of organisms. Their cell walls are more complex than those of simpler,
MWW Thoymdwedtyeomahmnynovd asyelundlsoovevsd

medical and uses of

help to stimulate htm andlundhg, for this neglected area of research.
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ABSTRACT

37 taxa of Myxomycetes are reported from several spanish localities.
The following are new to peninsular Spain: Badbamia capsulifera (Bull.)
Berk., Badhamia nitens Berk., Badbamia obovata var. dictyospora (Rost.)
Lister, and Hemitrichia minor var. pardina Minakata. The remaining taxa
have been cited only a few times or they complete the catalogue of
Nyxomycetes of Extremadura.

INTRODUCTION

Recently ILLANA & al. (1990) have realized an essay of a catalogue
of the spanish ANyxomycetes (including the Balearic and Canary Islands)
in which 296 taxa have been compiled. In the present publication
records new to Spain are described; the catalogue of the autonomous
community of Extremadura, comprising the provinces of Badajoz and
Céceres, both with 25 and 83 taxa respectively, is completed. Chceres
becomes, this way, one of the provinces with the highest number of
Myxomycete records.

A brief macro- and microscopic description, as well as some
taxonomical comments are given for the species which are new to the
spanish mycological catalogue and for those which have been cited only
a few times.

The collector (leg.) is named when the material has been found by
others than the authors of this paper.

The material is kept in the herbarium of the Department of Plant
Biology (Botany) of the University of Alcald de Henares (H.AH).

CATALOGUE OF SPECIES, LISTED ALPHABETICALLY

Arcyria insignis Kalchbr. & Cooke

Sporocysts pale-reddish to pink, 0,5-2 mm high, growing in groups of
10-20 units. It has only been cited from northern Spain and from the
Canary Islands.

CACERES: On stes of Aicotiana sp,, Tejeda de Tietar, 14-XII-1983, H,AH 12456, 12457
and 12022, Ides, 19-1-1990, H,AH 12025, 12026 and 12200, Idew, 27-1V-1990, H,AH 12354
and 12455,
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Arcyria minuta Buchet
= Arcyria carnea (G. Lister) G. Lister

= Arcyria gulielmae Nann.-Brem.

Figs. 1-5. Arcyria minuta: calyculus, spores and
capillitium. (H.AH 12.195)

This species is characterized by its heterogeneous capillitium
ornamentation, being annulated showing crests,balf-rings and more or
less pronounced reticulations; the calyculus has non-reticulated
papillas; the spores are warted (Fige. 1-9).

In our collections the smaller specimens present a macroscopy close
to A. cinerea with a greyish colour, without reddish tints which only
appear when the capillitium expands.

In taxonomical matters we refer to NEUBERT & NANNENGA-BREMEKAMP
(1979).



Figs. 6-9. Arcyria minuta: capillitium (H.AH 12.195)

This taxon is only known from Barcelona, Murcia and the Canary
Islands.

CACERES: On wood of Pinus pinaséer, mountain pass of los Castafos, 19-1-1990, H,AH
12195 and 12197, Idem, on wood of ELucalyptus camaloulensis, H AK 12196, Idem, 28-XI-
1988, H.AH 11393,

Badhamia capsulifera (Bull.) Berk.

It forms small colonies with sporocysts very close together,
peridium greyish-iridiscent and stalk flexuous whitish straw-coloured
Capillitium formed by whitish to yellowish filaments which form a
characteristic net. Spores in clusters of 8-20 spores, subglobose to
pyriform, purple-brown, with big spines on the outside of the cluster,
12-13 x 12-14 um (Figs. 10-11).

This is a new record for the Iberian peninsula though it was already
known before in Spain from the Canary Islands (CHAMPION & BELTRAN,
1980)
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MADRID: On wood of Cistus ladanifer, Puebla de la Sierra, 4-1-1990, leg, A, Acha,
H.AH 12347,
10 O 1

10um
% 12 13
L -

Figs. 10-11. Badbamia capsulifera: spores (H.AH 12.347)
Figs. 12-13. B. nitens: spores (H.AH 12.211)

Badhamia nitens Berk.

This species is easy to identify because of the yellowish tints of
its sporocysts which are 0,5-1 mm in diam., and because of its spores
in clusters of 6-14 spores, measuring 11-13 x 11-12 pm. (Figs. 12-13)

Badhamia bispora (VHITNEY, 1978) is close to B. nitens because of
the yellowish colour of peridium and capillitium; however, the spores
of B. bispora are in clusters of two units, which is unique in the
genus Badhamia. Recently, NcHUGH (1986) has analyzed the connections
between the spores in the clusters in B. nitens.

In Spain we only know the record of CHAMPION (1983) from the Canary
Islands.
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MADRID: On wood of Cistus ladanifer, la quinta de El Pardo, 12-1-1990, leg. M.C, Diaz
and 6, Moreno, H.AH 12211,

a var. dictyospora (Rost.) Lister
= Craterium obovatum Peck

Sporocysts 0,4-0,7 mm in diam., forming extended colonies, stalked
or sessile, 0,4-1,4 mm in height. Peridium ash-grey, sometimes
calcareous, brown-reddish towards the base which remains like a cup
when the dehiscence happens. Stalk erect, dark brown, cylindrical,
forming a white collumella. Capillitium dense, radiating from the
columella. Spores globose, dark violaceous-brown, showing a well-
developed ornamentation of crests which sometimes coalesce into a
subreticulation, 12-15 pm in diam.

FARR (1974) places this species in Craterium Ve agree with MARTIN &
ALEXOPOULOS (1969) and NANNENGA-BREMEKAMP (1974) to consider it as
Badbhamia obovata (Peck) S.J. Smith. The variety dictyospora differs
from the ¢type variety in having spores with a well-developed
ornamentation formed by crests which sometimes coalesce to form a
subreticulation (Figs. 14-19).
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Figs. 14-19. Badhamia obovata var. dictyospora:
spores. (H.AH 12.214)
This taxon is new to the catalogue of Nyxomycetes of Spain.

BADAJOZ: On wood of Quercus ilex ssp, ballota, Azuaga, 10-11-1990, leg, J.R, 6arcia,
H.AH 12213, 12214 and 12215,
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CACERES: On leaves of Quercus ilex ssp. ballota, Tejeda de Tietar, 19-1-1990, H.AH
12212,

Comatricha tenerrima (M.A. Curtis) G. Lister

Typical fructifications are recognized by their fusiform sporocysts
with a sharp end, their pale-brown colour, black stalk and pale-brown
warted spores of 8-9 pm in diam.

Previously reported from Spain by LOPEZ-SANCHEZ & al. (1986) from
the province of Albacete.

CACERES: On dead stem of Aicotiana sp,, Tejeda de Tietar, 14-X11-1983, H,AH 12084,
12089, 12090 and 12494, Idem, 19-1-1990, H,AH 12088,

Diachea leucopodia (Bull.) Rostaf.

This species is rather common in Northern Spain. Ve want to point
out that it is very close to Diachea koazei Yamamoto and to Diachea
synspora H.Z. Li, described recently from Japan (YAMAMOTO, 1987) and
from China  (HUI-ZHONG, 1988) respectively. Both species are
characterized by the presence of globose to piriform spores which are
united into groups; D. koazei bhas spores with a more spinose
ornamentation.

CACERES: On leaves and wood of Alnus glutinosa, finca “Las Cansinas" (Natural Park of
Monfrague), 21-VI-1989, H,AH 12239,

Diderma rufostriatum Nann.-Brem. & Lado

It agrees macro- and microscopically with the description of
NANNENGA-BREMEKAMP & LADO (1985).

At present it is only known from peninsular Spain.

MADRIO; On wood of Cistus ladanifer, la quinta de El Pardo, 2-11-1990, H AH 12246,

Diderma testaceum (Schrad.) Pers.

Sporocyste globose to subglobose, gregarious, sessile, 0,4-1,2 pm in
diam. Peridium double, the outer layer cartilaginous, flesh-coloured to
pale-pinkish, the inner greyish membranous. Columella big, spherical,
smooth, orange-coloured. Capillitium brown, ramificated, with some
expansions. Spores pale-brown, warted, 8-9 um in diam.

It has been collected recently in Pontevedra (PORTELA & LADO, 1990)

Diderma brunneabasalis Nann.-Brem. & Stephenson recently described
(1990), is very close to the pale forms of D. testaceum the two
differentiating characters, are the brown wrinkeld base of the peridium
and the capillitium with abundant dark expansions.

BARCELONA: On a leaf of a broad-leaved tree, St2 Fe del Montseny, 17-X-1989, leg.: F.
Bersan, H,AH 12250,

Didymium serpula Fr.

This taxon forms wide and extended greyish plasmodiocarps. Spores
purple-brown, warted, 9-11 pm in diam. Vesicles spherical, brown, up to
35 mm in diam. (Fig. 20-22).

It is only known in Spain from Barcelona (LLISTOSELA & AGUASCA,
1986; VIDAL-FRIGOLA & GRACIA, 1990).
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Figs. 20-22. Didymium serpula: capillitium,
vesicles and spores. (H.AH 12.459).

CACERES: On a leaf of Quercus pyrenaica, Sierra de Bernabé del Piornal de Tormantés,
27-1V-1990, H,AH 12459,

Enteridium intermedium (Nann.-Brem.) Farr
This species is characterized by its aethalia, 0,4-1,2 mm in diam.
and 1its pale-brown evanescent peridium. Pseudocapillitium smooth,
forming filiform ramifications. Spores yellowish, with a well-developed
reticule lacking in a circular zome; 7-9 um in diam. (Figs. 23-24)

Figs. 23-24. Enteridium intermedium capillitium
and spores. (H.AH 12.293).

It has been reported previously from the Canary Islands (LADO &

MORENO, 1981) and recently from Galicia (CASTRO & FREIRE, 1988).

MADRID: On wood of a balk, quinta Cervantes, Alcald de Henares, 28-111-1930, H.AH
12293,
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Enteridium splendens var. juranum (Meyl.) Hérkénen

Our collection comprises only one aethalium of 1 cm in diam.
Peridium dirty-brown, e t; pseud 1litium abund , formed by
filaments and wide plates; spores renculate. pale-brown, 7-8 um diam.

It has been cited previously in northern Spain from Pontevedra and
Lérida, (ILLANA & al., 1990). In nomenclatural matters we refer to the
works of KOVALSKI (1975), FARR (1979) and HARKONEN (1979). Recently
this taxon has been reported from Greenland (GOTZSCHE, 1989).

NANNENGA-BREMEKAMP & YAMAMOTO (1986) refer again to this species in
the genus Reticularia as Reticularia splendens Morgan var. furana
(Meylan) Kowalski.

CACERES: On wood of @uercus suber, road from la Bazagona to finca Las Cansimas
(Natural Park of Monfrague), 26-V-1989, H.AH 12294,

Fuligo septica var. violacea (Pers.) Lister
This variety is characterized by its blue-violaceous aethalia. In
Spain we only know the record from Oviedo of LAZARO-IBIZA (1912).

MADRID: On wood of Pinus sylvestris, Mirador de los Robledos, Rascafria, 20-11-1989,
leg, A, Guerra, H,AH 12297,

Hemitrichia leiotricha (Lister) G. Lister

This species is characterized by its isolated sporocysts forming
cups and with typical microscopic features. Capillitium with an
ornamentation formed by 4-5 spirals and with a sort of “"sucker" which
remembers the head of a Taenia. Spores pale-yellow, smooth to shortly
spinose, 11-12 pm in diam. (Figs. 25-27)

Figs. 25-27. Hemitrichia leiotricha: spore and
capillitium. (H.AH 12.460)

At present time it is only known from the central zone of Spain
(LADO & MORENO, 1978; LADO & MOREFO, 1980). Recently, RAMMELOO (1984)
bas studied this taxon under the electronic microscope. FARR (1974)
pointed out the affinities of H. leiotricha with other species of the
genus.

CACERES: On leaves and woody resis of Eucalyptus casaldulensis, wountain pass of la
Caftadilla (Natural Park of Monfragie), 26-1V-1990, H,AH 12460,
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Hemitrichia minor var. pardina Minakata

Sporocysts isolated, 0,2-0,4 mm in diam., sessile or with a short
and dark stalk. Peridium straw-yellowish with blackish warts which are
variable in number and size. Capillitium spinose with only a few free
ends, ornamented with 3-4 spirals. Spores warted, yellowish, 10-11 um
in diam. (Figs. 28-30)

28
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Figs. 28-30. Hemitrichia minor var. pardina: warts
of the peridium, capillitium and spores. (H.AH 12.289)

This taxon bas not been recorded previously in the spanish
literature. NEUBERT & BAUMANN (1987) have published photographs made
with the SEN of the capillitium and spores.

CACERES: On dead stem of ANicotiana sp,, Tejeda de Tietar, 13-1-1990, H,AH 12107,
12143, 12263, 12289, 12298, 12299 and 12360, Idem, 27-1V-1990, W AH 12461,

OTHER TAXA WHICH ARE NEV TO EXTREMADURA (PROVINCES OF BADAJOZ AND
CACERES)

Arcyria pomiformis (Leers) Rostaf.
BADAJOZ: On a branch of @Quercus ilex ssp, ballota, Azuaga, 10-11-1990, leg,:
J,R.Garcia, H,AH 12202,

Badhamia gracilis (T. Macbride) T. Macbride
CACERES: On dead cladodes of Jpuntia ficus-indica, arroyo Barbaén (Natural Park of
Nonfrage), 15-X1-1989, W.AH 12051, 12052, 12053 and 12054,

Badbamia macrocarpa (Ces.) Rostaf.
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CACERES: On wood of Quercus pyrenaica, Sierra de Bernabé del Piornal de Tormantds,
14-X11-1989, H,AH 12203, On dead stem of Nicotiana sp., Tejeda de Tietar, 14-XI1-1989,
H,AH 12204,

Badhamia utricularis (Bull.) Berk.
BADAJOZ: On a plank of Quercus sp., finca “Zurrén®, Azuaga, 10-XII-1983, leg.: J.R.
Garcia, H,AH 12216,

Comatricha elegans (Racib) G. Lister
CACERES: On bark of Eucalyptus camaldulensis after 32 days in moist chawber, mountain
pass of la Caftadilla (Natural Park of Monfrague), 27-1V-1930, H,AH 12497 and 12499,

Cribraria cancellata (Batsch) Fann.-Brem.
BADAJOZ: On stem of ANerius oleander, arroyo Argallén, Azuaga, 10-XI1-1989, leq,;
Garcia, H,AH 12231,

Dictydiaethalium plumbeum (Schum.) Rostaf.
BADAJOZ; On wood of a broad-leaved tree, Azuaga, 10-11-1930, I
12238,

.o LR, Barcia, H.AH

Didymium bahiense Gottsberger

BADAJOZ; On rests of Juncaceae, Azuaga, 8-V1I-1989, leg.: J,R, Garcia, H.AH 12500,

Didymium difforme (Pers.) Gray
BADAJOZ: On wood, Azuaga, 10-11-1930, leg,: J,R, Garcia, H,AH 12261,

Didymium muscorum Lakhanpal & Mukerji
BADAJOZ: On wood, arroyo Argallén, Azuaga, 10-11-1990, leg.: J.R, Garcia, H.AH 12269
and 12270,

Didymium squamulosum (Alb. & Schwein.) Fr.

BADAJOZ: On dried umbelas of Usbeliferae, arroyo Argallén, Azuaga, 21-1-1989, leg,:
J.R, Garcia, H,AH 12280, Idem, on Aubus sp,, H,AH 12281, Idem, on rests of Poaceae, H AH
12282, Idem, on cork of Quercus suber, 10-11-1930, H, AH 12283, ldes, on wood, 21-1-1390,
H.AH 12284,

Didymium trachysporum G. Lister
CACERES; On stem of WNicotiana sp., Tejeda de Tietar, 19-1-1390, H AH 12285, 12286,
12288, 12289, 12290 and 12291, Idem, 27-1V-1990, H.AH 12264 and 12287,

Enerthenema papillatum (Pers.) Rostaf.
CACERES; On a piled trunk of Pinus pinaster, wountain pass la Caftadilla (Natural Park
of Monfrague), 12-XI[-1989, H.AH 12581,

Lamproderma scintillans (Berk. & Br.) Morgan
BADAJOZ: On trunk and leaf of MNerium oleander, arroyo Argallén, Azuaga, 10-X11-1989,
leg,: J.R, Barcia, H,AH 12301, Idem, 21-1-1990, H AH 12302,

Licea minima Fr.
CACERES; On wood of Efwcalyptus camaldulensis, mountain pass of los Castafios, 19-1-
1990, H,AH 12492,

Physarum brunneolum (Phill.) Massee
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CACERES: On leaves of Quercus pyremaica, Tejeda de Tietar, 19-1-1990, H AH 12160,
12161 and 12326, Idem, Sierra de Bernabé del Piornal de Torwantés, 27-1v-1990, H.AH
12325,

Physarum cinereum (Batsch) Pers.

BADAJOZ; On leaves of Populus nigra, arroyo Argallén, Azuaga, 10-X11-1989, leg.: J.R,
Barcia, H.AH 12327,

CACERES: On a leaf of Viburnua tinus, arroyo Barbaén (Natural park of Monfragie), 14-
XI-1989, H.AH 12165, On wood of Ewcalyptus camalduiensis, mountain pass of los Castafios,
19-1-1990, H,AH 12169,

Physarum compressum Alb. & Schwein.
CACERES: On wood of Quercus suber and on Inonotus cuticularis, Tejeda de Tietar, 19-
1-1990, H.AH 12329,

Physarum pusillum (Berk. & M.A. Curtis) G. Lister
BADAJOZ: On stea of Aubus sp., Azuaga, 21-1-1990, leg,: J.R, Garcia, H.AH 12181,
CACERES: On stem of Nicofiana sp,, Tejeda de Tietar, 14-X11-1989, H AH 12183,

Physarum straminipes Lister
CACERES: On stem of Wicotiama sp,, Tejeda de Tietar, 19-1-1390, H,AH 12313, 1234) and
12507, Idem, 27-1V-1990, H,AH 12342, 12343, 12506 and 12509,

Stemonitis axifera (Bull.) T. Macbride
BADAJOZ: On wood of Pinus pinaster, Azuaga, 8-VII-1989, leg,: J.R, Garcia, H.AH
12501,

Trichia varia (Pers.) Pers.
BADAJOZ: On wood, arroyo Argallén, Azuaga, 29-1v-1990,

: J.R, Barcia, H.AH 12350,
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A NEW FALSE TRUFFLE
IN THE GENUS TRAPPEA (HYSTERANGIACEAE)

JACK S. STATES

Department of Biological Sciences
Northern Arizona University
Flagstaff, AZ 86011

ABSTRACT

Trappea pinyonensis sp. nov., is described from
the southwest United States in association with
pinyon pine. Its relationship to the two species now
included in the genus and some notes on its ecology
are discussed.

INTRODUCTION

In the course of developing a hypogeous
mycoflora for the coniferous forests of the
arid southwestern United States (States, 1983
1984), several important taxa of uncertain
taxonomic placement were encountered. One of
these, a hysterangioid false truffle with
smooth bacilloid spores was found to be
widespread in the pinyon-juniper woodlands
of Arizona, Colorado, New Mexico and
southern Utah.

Recently Castellano (1990) segregated
the genus Trappea from Hysterangium to
accomodate two species, T. darkeri and T.
phillipsii, both possessing smooth bacilloid
spores and a layer of sterile locules
positioned below the peridium. Following a



128

careful study of representative collections
of these species and of related Hysterangium
species, I have concluded that the
undescribed taxon associated with pinyon is
best placed in Trappea and is described here
as a new species, Trappea pinyonensis
States. Preliminary observations on its
distribution and ecology are included.

The description is based on fresh and
dried basidiocarps mounted in water or 5%
KOH. Results of color reactions in KOH and
iron salts, as well as visual determination
of basidiocarp coloration are recorded as
capitalized color names from Ridgway (1912)
color standards and equivalent Munsell color
notations (in parenthesis) as found in
Rayner (1970) . Collections cited are
deposited in the mycological collection of
the Deaver Herbariunm, Northern Arizona
University (ASC) and a portion of the type
is deposited in the Oregon State University
herbarium (0OSC).

Trappea pinyonensis States, sp. nov.

BASIDIOMATA parvae, circa 0.2-1.5 (2.0)
cm crassae, subsphericae vel irregulares,
plicatus vel sulcatus siccate,
rhizomorphibus magnus ramosus affixae;
superficie laeve sed leniter coactoidea,
hyphis hyalinis crystallis incrustatus,
ablidae vel salmonaceae, subroseo-bulbalinae
siccate. PERIDIUM persistens, 160-200
(350) um crassum, hyphis hyalinis, in
crassitie varium, intertextis composito.
GLEBA eleganter gelatinosa, friabilis
siccati, glauca vel griseo-olivacea; loculis
vacuis, labrinthiformibus, strato 1loculis
sterilibus sine magno discrimini; septis
circa 15-25um crassis, hyphis gelatinosis,
hyalinis compositis. COLUMELLA
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semipellucidae vel albidae, dendroidea,
subpercurrens. BASIDIA sex et- octosporae,
subclavata cylindracea vel irregulariter
ventricosae. SPORAE angustae ellipsoidae vel
oblongae, laeves, cumulae olivacea-
bulbalinea, 4.7-6.0 x (1.5) 2.0-2.5um.

HOLOTYPUS: USA: Arizona, Walnut Canyon
National Monument, Coconino County, in loci
aranosi a Pinus edulis associata, States
AHF-530, 10 October 1986. In herbarium
cryptogamium Northern Arizona University
(ASC) conservata.

BASIDIOMES small, highly variable in
size when mature, generally 0.2-1.5 (2.5) cm
in diameter, subglobose when young, becoming
irregularly shaped, folded and sunken at
maturity and upon desiccation, attached by
one (sometimes several) large cord-like
rhizomorphs arising from an extensively
branched rhizomorphic network; surface
smooth to velvety, initially white, clay
white to Salmon Buff (7.5YR/7.8/6.0),
pinkish on bruising, drying Light Pinkish
Buff (1.5Y/8.8/3.5), staining blue-green
(Verdegris Green, 10G/5.2/6.5) to Light
Grayish Olive (4Y/5.7/1.0) in FesoO4,
negative color reaction in KOH but Vinaceous
(7.5RP/6.7/5.7) when FeSO4 is also added,
exposed hyphae furfuraceous and encrusted
with crystalline particles.

PERIDIUM persistent, 160-200 (350)um
thick, composed of tightly interwoven hyphae
near the surface; hyphae hyaline with

prominent clamp connections, beconing
swollen and partly pseudoparenchymatous
above the gleba, gelatinized and

interspersed in a gelatinous matrix as they
descend into the trama.
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COLUMELLA gelatinous, semi-translucent
to whitish, branched from the Dbase,
subpercurrent, composed of hyaline
gelatinous hyphae, indistinct from the trama
except for the generally continuous veins
that radiate towards the peridium.

GLEBA dry to slightly gelatinous when
young, deliquesing centrally at maturity,
Glaucous (7.5GY/8.0/2.0)) to Corydalis Green
(8GY/7.0/2.5) drying Light Grayish Olive
(5Y/5.8/2.0) to Grayish Olive (5Y/4.8/2.5),
slow to gelatinize and friable when
sectioned; locules generally 200-250 x 40-
50um but variable and irregular
(labrinthiform) ; the 1layer of sterile
locules (typical of other species in the
genus) found just within the peridium often
poorly developed and represented by clusters
of terminally inflated hyphae in young
basidiomes; tramal septa 15-25um wide
between 1locules but thicker near the
interface with the peridium, composed of
thin-walled clamped hyphae that are 3.5-8.0
pm in diameter and are imbedded in a
gelatinous matrix.

BASIDIA clavate to irregularly
cylindrical, thin-walled and hyaline, 15-25
X 4.3-6.3um (ave.19.8 x 5.35um), clamped at
the base, 6-8 spored, sterigmata indistinct.

SPORES smooth, elongate-ellipsoid to
oblong, thin-walled, 5.0-6.0 x (1.5) 2.0-
2.5um, with mean 1l/w = 5.4 x 2.35um,
subsessile and long persistent on basidia,
hyaline singly, in mass olive buff when
mounted in water and honey yellow in KOH.

MATERIAL STUDIED: ARIZONA: Coconino
Co.: HOLOTYPE (ASC) (OSC) States AHF-530,
Walnut Canyon National Monument, hypogeous
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in thick 1litter underneath Pinus edulis
canopy, 10 October 1986; PARATYPES States
AHF-530, States AHF-454; States AHF-485,
States AHF-551. Navajo Co.: States AHF-427.
COLORADO: Garfield Co.: Acasi 385, 386,390.
NEW MEXICO: San Juan Co.: States NMHF-6.
Taos Co.: States NMHF-4. UTAH: San Juan Co.:
States UTHF-19.

DISCUSSION

T. pinyonensis basidiomes are produced
in both spring and fall and are typically
found immeshed within an extensive
rhizomorphic network which binds together
the needle litter layer beneath the canopy
of pinyon pine. 1In this regard they are not
specifically hypogeous in the classic sense
(eg. below ground). One finds them by
carefully sifting through deep litter mats,
following the conspicuous white, pink-
staining rhizomorphs. The mycelium is often
found to copiously cover needles and old
seed coats. The latter are frequently
mistaken for basidiomes. The collapsed
nature of the basidiome at maturity and on
drying seems to be a distinctive feature of
the species.

It does not appear that this species is
mycorrhizal with pinyon. Attempts by both
Acasi (personal communication) and myself to
synthesize mycorrhizae on seedlings were
unsuccessful and, in many instances, the
seedlings appeared to be parasitized and

killed by the mycelial inoculum. Similar
results were obtained with isolates of
Sclerogaster xerophilus from pinyon

(Lanphear 1985). This fungus also inhabits
the duff layer as opposed to a strictly soil
habit, thus indicating a potential
saprotrophic role.
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Trappea pinyonensis differs from the
other Trappea species in the weakly
developed layer of sterile locules in the
basidiome at maturity. It can be easily
distinguished from T. darkeri, also found in
association with pinyon pine, by the
staining reactions of the peridium and
rhizomorphs and its relatively larger
spores. Although it shares these two
features with T. phillipsi, it is clearly
different in the following respects: the
friable gleba of T. pinyonensis crumbles
(rather than remaining hard and resistant)
when sectioned, this due in part to larger
locules and to tramal tissue which is slow
to gelatinize; the basidia are
characteristically more clavate than
cylindrical; a differently colored spore
mass in water and KOH; color of the gleba
and the lower intensity and persistence of
the bruising reaction of the peridium. It
is interesting that T. phillipsii has been
reported only from California where it is
also a potential saprotroph on decayed wood
(Castellano 1990).
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ABSTRACT

Cladosporium paeoniae Passerini, the causal organism of leaf-blotch of
Paeonia spp., is shown to be conspecific with Cladosporium chlorocephalum
(Fres.) Mason et M.B. Ellis, a fungus occurring on dead stems and leaves of the
same host genus. The former, which is of widespread occurrence in the United
States, represents a semi-macronematous form of the latter. Cladosporium
chlorocephalum has date priority and accordingly C. paeoniae is reduced to
synonymy. The fungus has been isolated in pure culture and is described and
illustrated from nature and in vitro.

INTRODUCTION

For well over one hundred years the binomial Cladosporium paeoniae has
been applied to the fungus causing well-defined, necrotic leaf-blotch symptoms
on living leaves of species of Paeonia L., such as P. albiflora Pall. [= P. edulis
Salis., = P. lactiflora Pall.), P. montan Sims [= P. arborea Donn, = P.
suffruticosa Andr.], and P. officinalis L. The name has been widely used in the
United States, judging by the large number of herbarium specimens identified as
such deposited in the National Fungus Collections [BPI] (see below) and Anon
(1960). It continues to be accepted up to the present [see, for example, Farr et
al., 1989]. No mention was made of Cladosporium paeoniae, however, in the
accounts of Cladosporium Link published by Ellis (1971, 1976), nor by Ellis and
Ellis (1985) in their treatment of microfungi on land plants. The fungus was
first described, very briefly, by Passerini (1876), from collections made on
leaves of P. albiflora [as P. edulis] in Parma and Gorizia, Italy. Material
collected by G. Passerini on leaves of P. officinalis at Parma in July 1876 was
issued as de Thiimen Mycotheca universalis no. 670. Saccardo (1882), in a
treatment of fungi from outside Europe, reported C. paeoniae to occur on leaves
of P. anomala L. in subalpine forests around Minusinsk, Siberia, and described
it based on material received from N. Martinoff. Saccardo (1886) subsequently
republished Passerini’s description, naming the host as P. officinalis. In
addition, Saccardo (1886) established the varietal name paeoniae anomalae Sacc.
for the Siberian entity and repeated its description. In Passerini’s original
description, no mention was made of conidium size, but conidia were said to be
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one or two-septate. Saccardo (1882) noted that conidia of the fungus on P.
anomala from Siberia were, with time, three-septate, and 15 - 22 X 6 pm in
size. Lindau (1907) provided a German translation of the ongmal descnpuons
of both P. p iae and P. var.

reporting collections of the former from a number of locahues in Germany,
added no new information, even on i Sub ly jae has
been reported from, or collections made in, many areas of the world

Leaf-blotch of peony was reported from North America in the early part
of this century (Whetzel, 1915 Coulson. 1923) but few additional facts
concermng the causal fungus, or di logy, were published until the
investigation of Meuli (1937). In Europe, during the same penod a number of
exsiccati of C. paeoniae were issued [e.g. Kabat and Bubak, Fungi imperfecti
exsiccati no. 396; D. Saccardo, Mycotheca italica no. 1186; Sydow, Mycotheca
germanica nos 196 and 2447; and Sdvulescu and Sandu, Herbarium Mycologicum
Romanicum Fasc. VI, no. 298] Martin (1929) reported C. paeomae to occur on
abortive buds, while Weiss (1932) implicated the fungus in blossom infection.
Meuli (1937) reported a study of peony leaf-blotch in which C. paeoniae was
isolated in pure culture and its morphology determined. Aspects of its physiology
and pathogenicity were also investigated. An account of disease symptoms
indicated conspicuous dark purple blotches to occur on leaves and elongated,
reddish brown streaks, with slightly diffuse margins, to occur on young, green
stems. Cladosporium paeoniae was illustrated and described as producing
chains of small, round to lemon-shaped conidia and ellipsoid, sometimes
one-septate, ramo-conidia. Conidial measurements from colonies grown on malt
agar were given. The fungus was said not to sporulate in nature during the
growing season except in the presence of favorable moisture conditions
following rains in spring and late fall. Mycelium was thought to overwinter in
plant material and primary infection in spring to originate from this source.

De Vries (1952) considered C. paeoniae in his study on Cladosporium.
Like Meuli, he examined the t'ungus in vitro (from an isolate deposited at the
Centraalbureau voor Schi es in Di ber 1924 by L. Montemartini
[CBS 118.24]). Three exsiccati [those of Sydow, Savulescu and Sandu, cited
above] were also examined. Conidial measurements made from these were
compared with those of conidia from the CBS isolate and those cited in Meuli’s
description. The Montemartini strain was reported to sporulate very poorly and
the conidia produced to correspond to those of Clad fum joides
(Fres.) de Vries. It was also noted that the conidia were unicellular and that
they differed in that regard from Lindau’s description [loc. cit.] where they
were described as being two or three-celled. [In his translation of the original
Passerini description, Lindau had changed "one or two-septate" to "two- or
three-celled"]. Based on comparison of conidium size and allowing for variation
due to substrate differences and conidial age, it was concluded that there was
fairly good agreement among the CBS isolate, the exsiccati, and what had been
reported by Meuli. No further comment was made on similarity with C.
cladosporioides, but when grown at 25 C in the dark, colonies of that species
were found to grow three times faster than those of C. paeoniae. De Vries noted

es of C. p jae to be distinctly shorter than those of C. herbarum

Link, but a strain of the latter was found to grow at the same rate as C.
paeoniae. In regard to conidium shape, de Vries stated that C. paeoniae should
not be confused with C. sphaerospermum Penz. The spherical conidia observed
by Meuli were said to be young and to become longer with age. De Vries
idered var. p 7 lae to be probably synonymous with C. paeoniae,
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but given the conidial size and septation cited by Saccardo (1882), it is difficult
to be certain whether this is the case. Reexamination of its type is necessary to
determine this. On the basis of possession of shorter conidiophores in nature
and production of "well circumscribed leaf spots", C. paeoniae was considered
by de Vries to be a distinct species.

Another species of Clad. ium, C. chlor halum (Fres.) Mason et
M.B. Ellis is typically found on dead stems and leaves of Paeonia spp. This was
originally described by Fresenius (1850) and placed in the genus Periconia Tode
as P. chloroceph.:la Fres. Morphologically it is quite similar to species of that
genus in macr long, thick, dark brown conidiophores
bearing discrete, monoblastic or polyblastic conidiogenous cells on short,
appressed branches toward the extreme apex. This gives the appearance of a
stipe and spherical head in the manner characteristic of Periconia. The fungus
also resembles Periconia in forming extensive, mostly immersed or partly
erumpent, dark brown stromata from which conidiophores originate solitarily or
in groups of a few. The presence of stromata and immersed mycelium gives
rise to blackened areas on colonized stems, similar to those associated with
such species as P. byssoides Pers., and P. cookei Mason et M.B. Ellis.

Mason and Ellis (1953), in their revision of British species of Periconia,
concluded that P. chlorocephala was more appropriately classified in
Cladosporium, and accordingly, transferred it to that genus. It produces long,
branched chains of mostly smooth, relatively small, very pale brown conidia,
each bearing one or more slightly projecting scars at the point of attachment.
These are quite unlike the usually much larger verruculose or echinulate conidia
typical of Pancoma A sludy of this fungus in vitro revealed that it readily
produces micr hores bearing ramo-conidia and numerous
chains of oval or spherical conidia when grown on mal( agar. These are
essentially identical to those produced by C. p h no was
made of that spec:es Macronematous Periconia-like conidiophores were found
to be produced in culture on agar blocks held between a slide and coverslip for a
mon(h or on drying out old tube cultures A number of herbarium collections of
C. chlor hal: were d, several of which had been issued as
exsiccati, but misidentified as species of Periconia, particularly P. atra Corda
[for example, Desmazieres, Crypt. France. Ser. 1, no. 1621, andRoumeguere.
Fungi Gallici Exsiccati, no. 1893] and P. ides [for le, W P
and Wallays, Herb. Cryp( Belg. no. 48]. In(erestmgly. among these specimens
was a collection made on Paeonia tenuifolia L. at Parma, Italy, in March 1889 by
G. Passerini and issued as Roumeguere, Fungi Selecti Exsiccati no. 5087 under
the name Haplographium chlorocephalum [H. chlorocephalum (Fres.) Grove,
see below]. An earlier collection, made at Parma in January 1873 and named
Periconia chiorocephala, was issued as Erb. Critt. Ital. Ser. 11, no. 8%4. It is
apparent that although the conidia of the macronematous form, which occurs
predominantly on stems, and those of the semi-macronematous form found on

PLATE 1. Cladosporium chlorocephalum. A, typical leaf-blotch on peony; B,
4-week-old colonies on MEA; C, close-up of colony showing arachnoid margin;
D, immersed chlamydospore-lxke cells at colony  periphery;
E-F,semi-macr hores from culture, showing extensive
branching.
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leaves are closely similar, the two have long been thought to represent different
fungi.

During the course of our recently initiated studies in the genus
Cladosporium (Morgan-Jones and McKemy, 1990; McKemy and Morgan-Jones,
1990), we have had opportunity to isolate in culture the form causing blotch
disease of peony leaves, traditionally named C. p iae, from a collection made
in Jackson County, Alabama. Comparison of this with numerous other collections
on leaves and two of the Periconia-like form on dead stems made in the United
Kingdom and cited by Mason and Ellis (1953) [IMI 48108 and IMI 48159, see

below] has shown C. paeoniae and C. chlor halum to be ific,
representing different manifestations of the _same polymorphic ammorph
Colonies derived from conidia produced by semi-macr es

on leaves were found to form macr es following
maintenance for eight weeks on 2% malt agar [Difco]. Since the binomial
Periconia chlorocephala [the basionym of C. chlorocephalum] predates
Cladosporium paeoniae it has priority. A new, comprehensive description of the
fungus is published herein.

TAXONOMIC PART

Cladosporium chlorocephalum (Fres.) Mason et M.B. Ellis, Mycol. Pap. 56:
123-126, 1953 (Plates 1 & 2, Figures 1 & 2).

= 5(f)’ericam’a chlorocephala Fres., Beitrage zur Mykologie, 1: 21, 1
850.

= Haplographium chlorocephalum (Fres.) Grove, Sci. Gossip, 21:
198, 1885.

= Graphiopsis chlorocephala (Fres.) Trail, Scot. Nat. 10: 75, 1889.

= Periconia ellipsospora Penzig & Saccardo, Atti Ist. Veneto 6, ser. 2:
884.

= Haplographium chlorocephalum (Fres.) Grove var. ovalisporum
Ferraris, Flora Ital. Crypt. Hyphales: 875, 1914.

= Cladosporium paeoniae Passerini, Justs. Jahresber. 4: 235, 1876.

? [= Cladosporium paeoniae Pass. var. paeoniae anomalae Saccardo, Syll.
Fung. 4: 351, 1886).

Leaf blotches vmble on both surfaces, appearing as circular to oval or

hat irregular lored areas (Plate 1, A), at first pale, dull brown,
becoming chocolate brown on the adaxial surface. remaining paler underneath,
eventually becoming violet brown with age, up to 3 cm long, 2 cm wide, margin
definite or somewhat indefinite. Mycelium immersed in the host tissue,
d of abundantly branched, septate, hyaline to subhyaline or very pale

brown, 2-3 ym wide hyphae at first mtercellular, beoommg intracellular as leaf
spot tissue becomes necrotic. Hyphae in substomatal cavities somewhat knotted,
inflated, producing a small slroma of mid to dark brown, subglobose, 8-12 pm
wide cells, from which hores arise singly, in
pairs or in small fascicles (Plate 2, A; Figure, 1). Colonies on stems at first




FIGURE 2. Cladosporium chlor hal: Macr
conidia. A, from culture on MEA; B, from nature on dead stems.
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appearing as reddish-brown streaks, later becoming olivaceous brown to black,
effuse, sometimes extensive and encircling the periphery or linear, often
covering several centimeters. Mycelium immersed, composed of branched,
septate, subhyaline to pale brown, 2.5-7 pym wide hyphae. Stromata frequently
formed below the stem surface, up to 320 pm long, composed of one to several
layers of thick-walled, mid to dark brown, 7-18 pum wide cells, giving rise to
macronematous conidiophores singly or in groups. Colonies on potato dextrose
agar (PDA) [Difco] grown at 25C attaining a diameter of 13 mm and 18 mm
after 7 and 14 days, respectively, densely lanose, coloration varying from Olive
to Dark Green [2F4 to 30F6] (Kornerup and Wanscher, 1978), margin even at
first, later somewhat irregular. Colony reverse Bronze Green to Olive Grey
[30F3 to 1F2]. Colonies on PDA at 20C and 30C attaining a diameter of 18 mm
and 8 mm after 14 days; appearance and coloration at 20C similar to those at
25C. Colonies on malt extract agar (MEA) [Difco] (Plate 1, B and C)
slow-growing, attaining a diameter of 38 mm after 5 weeks at 25C, compact,
densely lanose to somewhat tufted but with less aerial mycelium than on PDA,
sporulating abundantly, Dark Green [30F6], reverse Parsley Green [30F8] to
black, prominently arachnoid at the periphery with irregular, feather-like
extensions, bearing two types of conidiophores. Colonies on MEA forming
numerous submerged, radiating chains of inflated, chlamydospore-like,
relatively thick-walled, pale to mid brown cells (Plate 1, D; Plate 2, C and F)
that are sometimes aggregated into loose, stromata-like clusters. Conidiophores
in nature of two types: semi-macronematous, occurring on leaves, and distinctly
macronematous, Periconia-like, occurring on stems. Semi-macronematous
conidiophores produced on leaves (Plate 2, A; Figure 1) more or less erect,
straight and moderately rigid or somewhat flexuous, smooth, cylindrical,
attenuating slightly towards the apex, thick-walled, mostly simple, occasionally
with a lateral branch near the apex, septate, often closely (Plate 2, A), pale to
mid brown, sympodial, bearing a number of ramo-conidia apically or
subapically, up to 110 pm long, 5-8 pm wide, often distinctly bulbous at the base,
frequently arising from inflated, chlamydospore-like cells. Periconia-like
conidiophores in nature (Plate 2, B; Figure 2, B), macronematous,
mononematous, erect, straight, rigid to very slightly flexuous, smooth,
attenuating gradually towards the apex, thick-walled, dark brown, somewhat
paler distally, sympodial, branched, bearing a number of ramo-conidia apically
or subapically, up to 600 pm long, 16-22 pym wide at the base, 5-10 um wide
below the conidial head, arising from single, inflated chlamydospore-like cells
or stromata. Macr idiophore primary branches originating
immediately below the first or second septum from the apex, cylindrical to
ellipsoid, continuous or septate, appressed against the stipe or slightly divergent,
single, in pairs or, where located below the terminal septum, in verticils, 10-20
pm X 6-8.5 pm; secondary branches more or less oval. Conidiogenous cells
holoblastic, polyblastic, integrated or discrete, intercalary or, more often,
terminal; where terminal, indeterminate, sympodial, bearing a number of flat,
thickened scars. In culture, conidiophores micronematous, semi-macronematous

PLATE 2. Cladosporium chlor hals .

conidiophores from nature on peony leaves; B, terminal portion of
macronematous conidiophore from nature; C, macronematous conidiophore from
culture; D, micr conidi e from culture showing branching patterns

and multiple conidiogenous loci; E, conidia; F, chains of chlamydospores.
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or macr Where i (Plate 1, E and
F), flexuous, pale olive-green, generally thinner walled and paler than in nature,
smooth or verruculose, up to 350 pm long, regularly septate, often with
intercalary cells inflated, frequently branched; branches up to 50 ym long, each
originating immediately below a transverse septum, producing abundant chains of
conidia (Plate 1, F). Where macronematous (P]ale 2, C; Figure 2, A), erect,
straight, rigid to slightly flexuous, attenuating gradua]ly towards the apex,
thick-walled, septate, dark-brown, bearing fewer branches toward the extreme
apex than Pencoma-hke conidiophores produced in nature, up to 500 pm long, 20
(12-15) pm wide at the base, 11 (5-7) pm below the apex, arising from
submerged chlamydospore-hke. 14-21 pm wide cells. Conidiogenous cells of
es produced in culture mterca]ary or terminal
(Plate 2, D), often with thickened conidial scars, 1-2 um in diameter, at the end
of small, denticle-like protuberances. Conidia catenate, in long, branched chains.
Ramo-conidia in nature cylindrical to clavate or ampulliform, smooth to minutely
verruculose, 0-3 septate, mid brown, bearing two to four flat thickened scars,
up to 25 (8-15) pym long, 4-6 ym wide; in culture more or less cylindrical, pale
greenish brown, often long, 0-4 septate, up to 50 pm in length, mostly 15-20 pm X
4-6 ym wide, with up to 5 terminal, subterminal or lateral scars. Intercalary
conidia intermediate in the chains ellipsoidal to somewhat limoniform, or oblong
to fusiform, mid brown, smooth or minutely verruculose, 0-1 septate, up to 20

long, 3-6 pm wide. Conidia located toward the apex of the chains mostly
subglobose to globose, 3.5-4 um. Intermediate and terminal conidia slightly
papillate at point or points of attachment. When mature, following detachment in
nature, such conidia often becoming somewhat inflated to 5-6 pm in diameter and
more pigmented.

On living and dead leaves and stems of Paeonia spp., including P. arborea
Don., P. officinalis L. and P. suffruticosa Andr.; Europe, New Zealand and
North America. Probably cosmopolitan and occurring wherever peony is grown.

Collections examined: on P. arborea, Fiirstlicher Park, Sondershausen,
Thuringia, Germany, August 20, 1903, G. Oertel, Sydow, Mycotheca germanica
no. 196, BPI 427337; on P. arborea, Turnau, Bohemia, Czechoslovakia,
Seplember 15, 1905 J.E. Kabat, Kabat et Bubak , Fungi imperfecti
exsiccati no. 39, BPI 427338 on P. o{fmmahs. Parma, Ilaly. July 1876, G.
Passerini, de Thumen Mycotheca universalis no. 670, BPI 427343; on P.
officinalis, Fyen, Skaurup, Denmark, September 9, 1880, E. Rostmp. BPI
427341; on P. officinalis, Washington, D.C., U.S.A., 1887, B.T. Galloway, BPI
427345; on P. officinalis, Champaign, Illinois, U.S.A., August 1, 1888, M.B.
Waite, BPI 427350; on P. officinalis, Pavia, Italy, 1889, G. Briosi and F.
Cavara, BPI 427370; on P. officinalis, Konigstein , Saxony, Germany, August
1896, W. Krieger, Krieger, Fungi saxonici 1545, BPI 427346; on P. officinalis,
Centre Point, Iowa, U.S.A., 189, D.C. Snyder, BPI 427359; on P. officinalis,
Padova, Italy, August 1902, P.A. Saccardo, D. Saccardo, Mycotheca italica no.
1186, BPI 427367; on P. officinalis, Newark, Delaware, U.S.A., July 1903, C.O.
Smith, BPI 427362; on P. officinalis, Sitka, Alaska, U.S.A., September 6, 1915,
J.P. Anderson, BPI 427363; on P. officinalis, Westville, Connecticut, U.S.A.,
September 24, 1919, G.P. Clinton, BPI 427356; on P. officinalis, Van Wert,
Ohio, U.S.A., August 10, 1921, L.R. Bonnewitz, BPI 427360; on P. officinalis,
Van Wert, Ohio, U.S.A., August 21, 1921, J.A. Stevenson, BPI 427352; on P.
officinalis, Topeka, Kansas, U.S.A., July 7, 1922, C.F. Menninger, BPI 427369;
on P. officinalis, Schlosspark, Tamsel Brandenburg, Germany, August 15,
1924, P. Vogel, Sydow. Mycotheca germanica no. 2447, BPI 427344; on P.
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officinalis, Madison, Wi in, US.A., S ber 3, 1926, R. Sprague, BPI
427358; on P. officinalis, Oltenia, Valcea Romania, August 17, 1930,
Sévulescu and C. Sandu, Herbarium Mycolog:cum Romanicum Fasc. VI no.
298, BPI 427361; on P. of ficinalis, Tuskegee, Alabama, U.S.A., August 12, 1935,
G.W. Carver, BPI 427365; on P. officinalis, Concordville, Pennsylvania, U.S.A.,
_]uly 18, 1938 F. Welss BPI 427351; on P. officinalis, Clearwater Lake.

UiS:As b 1942, F. Weiss, BPI 427353; on P. o{ftctnahs.
Lee. Illinois, U. S A Auzust 1 1958 W.G. Solheim, BPI 427340; on P.
officinalis, Bruceton Mllls. Wes( Virginia, U.S.A., September 20, 1953, E.S.
Elliott, BPI 427339; on P. suffruticosa, Arnold Arboretum, Jamaica Plain,
Massachusetts, U.S.A., September 1, 1936, G.D. Darker, FH, BPI 427371; on
Paeonia sp., Normal, Illinois, U.S.A., August 18, 1882, A.B. Seymour, BPI
427317; on Paeonia sp., Chandlerville, Illinois, U.S.A., August 20, 1886, A.B.
Seymour, BPI 427315; on Paeonia sp., Jackson, Mississippi, U.S.A., April 26,
1922, L.E. Miles, BPI 427322; on Paeonia sp., Independence, Missouri, U.S.A.,
July 13, 1926, W.A. Archer, BPI 427321; on Paeoma sp., Osage, Iowa, U.S.A.,
September 11, 1927, W.A. Archer, BPl 427331; on Paeoma Sp., Wrangell
Alaska, U.S.A.. September 3, 1934, G.F. Grnva(t BPI 427313; on Paeonia sp.,
Ithaca, New York, U.S.A., June 28, 1941, E.P. Imle and P. Brierley, BPI 427324;
on Paeonia sp., Montreal, Quebec, Canada August 31, 1943 DAOM 13794, BPI
427308; on Paconia sp., Madison, Wi U.S.A., Sep , 1952, H.C.
Greene, BPI 427312; on Paeonia sp., Arlington, Wlswnsm. U.S. A August 14,
1963, H.C. Greene, BPI 427310; on Paeonia sp., Lambourne Hill, Perranzabuloe.
Cornwall, United Kingdom, December 11, 1951. F. Rilstone, IMI 48108, AUA; on
Paeonia sp., Threeburrows, Blackwater, Cornwall, United Kingdom, December
20, 1951, R.C. Congdon, IMI 48159, AUA; isol. ex Paeonia sp., Christchurch, New
Zealand, October 10, 1973, G.]. H:cks IMI 180118, AUA on Paeoma sp.,
Jackson Co., Alabama, U.S.A., May 15 1990 P. Burson, AUA. [Isolate derived
from this coll has been deposi TOC.]

DISCUSSION

Conidiophores appear to be produced sparsely on leaf-blotches in nature,
but can be readily induced to form when infected leaves are incubated for one or
two days in a moist chamber [glass petri dish comaxmng filter paper soaked wnh
sterile distilled water]. A large number of the sp
showing prominent leaf-blotches, bore very few conidiophores. In nature,
conidiophores are probably formed only during periods of high humidity in mid to
late summer when leaf-blotches are well developed. Our own observations in
this regard confirm those of Meuli (1937). The Periconia-like
macroconidiophore form is produced on dead, blackened stems in late fall or
winter and may be the source of inoculum for reinfection of young leaves in the
spring. As indicated above, the fungus is probably widespread in distribution,
occurring wherever its host is grown. Some question remains concerning its host
range within the genus Paeonia. Meuli (1937) reported the slender-leafed P.
tenuifolia, a species which, following an early blooming period, dies down, to be
resistant to infection by C. chlorocephalum. It should be noted, however, that it
has been recorded as occurring on this host (see Roumeguere, Fungi Selecti
Exsiccati no. 5087, cited above).

_ Colonies in culture on MEA and PDA initially form both micronematous and
es bearing numerous, long chains of conidia. As
es b progressively more differentiated and, on
MEA. afler eight or more weeks, typical long, brown, Periconia-like

Py
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conidiophores are formed from thick-walled, swollen chlamydospore-like cells.
Although having fewer apical primary and secondary branches, these are quite
similar to those produced in nature on dead stems.
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DICARPELLA DRYINA SP. NOV., TELEOMORPH OF TUBAKIA DRYINA

ALESSANDRA BELISARIO

Laboratorio di Patologia Vegetale, Centro di
Sperimentazione Agricola e Forestale, SAF/ENCC,
P.0. Box 9079, 00166 Rome, Italy

SUMMARY

A previously undescribed species of Dicarpella
was found on overwintered fallen leaves of red oak
(Quercus rubra L.). Cultures derived from single
ascospores produced an anamorph identical to that in
cultures derived from a foliar disease of red oak
caused by Tubakia dryina (Sacc.) Sutton. The name
Dicarpella dryina sp. nov. and the connection with
the anamorph Tubakia dryina are proposed.

Tubakia dryina (Sacc.) Sutton was found on Quercus
rubra L., for the first time in Italy in the summer of
1987, associated with a foliar disease characterized by
numerous reddish to dark brown spots on one- and two-year
seedlings (Belisario, 1990). The fungus was originally
observed by Saccardo (1876) on 'nmot yet dead' leaves of
Quercus pedunculata Ehrh. (= Q. robur L.) in the Montello
wood. He issued the exsiccatum in Mycotheca Veneta n. 555
under the doubted name of 'Stigmella? dryina Sacc. minime

Lév;'; In 1878 the same author described the fungus as a
new species of Leptothyrium Kunze: L. dryinum Sacc.
(Saccardo 1878a). Concerning the type material above
mentioned, he wrote: ‘'quae Leptothyrium dryinum Sacc.

sistit' (Saccardo 1878b). Von Hoehnel (1925) transferred
L. dryinum to the genus Actinopelte Sacc. and restricted
the application of A. dryina (Sacc.) Hoehn. to European
provenances while he &established a new species A.
americana Hoehn. for American specimens.

The genus Actinopelte Sacc. was constituted by
Saccardo in 1913 on the type species A. japonica Sacc.
found on leaves of Castanea vesca Gaertn. var. japonica
from Japan. He erroneously considered the fungus an
ascomycete since its conidia, exceptionally large in size
and globose in shape, were misconceived as monosporic asci
as was proved by Theissen (1913). The conidial identity
of the large subglobose bodies was also confirmed by
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Petrak (1924). In 1945 Limber and Cash presented an
extensive review on the morphology, taxonomy and synonymy
of A. dryina, taking account of the available literature
and examination of current collections and herbarium

specimens. More recently the taxonomic concepts of the
genus Actinopelte, including the pathological aspects,
have been revised by Yokoyama and Tubaki (1971). In

addition to A. japonica and A. dryina, the latter found on
leaves of Quercus glauca Thunb., Q. phillyraeoides A. Gray
and Castanea pubunervis Schneid., the authors described
the new species A. rubra Yokoyama & Tubaki parasitic on
living 1leaves of Q. phillyraeoides, A. subglobosa on
fallen leaves of Q. glauca and A. castanopsis on leaves of

Castanopsis cuspidata Schottky. All of the species
belonging to the genus Actinopelte were transferred by
Sutton (1973) under the name Tubakia nom. nov., as he

noted that the name Actinopelte had already been used by
Stizenberger, 1861, for a genus of lichens.

Up to the present no teleomorph of the species of
Tubakia 1is known, even if the sporadic presence of
microconidia of Tubakia dryina, described for the first
time by Yokoyama and Tubaki (1971) and later by Kim and
Wagner (1977), Kobayashi et al. (1979), Glawe and Crane
(1987), Holdenreider and Kowalski (1989) and also noted by
the present author (Figs. 1-3), might suppose the
existence of such a morph.

ANAMORPH - TELEOMORPH CONNECTION

At the end of February 1989, in the Grosseto farm
nursery, an ascomycete belonging to the order Diaporthales
was found, for the first time ever, on overwintered fallen
leaves of red oak seedlings affected in the previous
summer by a foliar disease caused by Tubakia dryina
(Belisario 1990). This ascomycete was also recorded at
the end of March 1990, in the Rome farm nursery, on
overwintered fallen leaves on the ground beneath two-year
seedlings of the same host. The protuberant perithecia
(100-200 pm), single or aggregated, brownish to black,
were present on both leaf surfaces, more frequently on the
adaxial one.

Single ascospore cultures were obtained by crushing
mature perithecia in sterile distilled water and sowing
the resulting suspension of ascospores on water agar in
petri dishes. Germinating ascospores were removed within
24 h and placed on carrot agar in petri dishes, in

Figs. 1-3. Tubakia dryina. 1. Two rhizothyria on leaf
surface producing microconidia SEM X 750, scale = 10 pm.
2. Microconidia on leaf surface SEM X 5,000, scale = 5 p.
3. Rhizothyrium with macro- and microconidia, scale = 115
Pll.
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thermostat at 25 + 1 C, in darkness. Colonies grew
rapidly in concentric circles, white at first then greyish
brown with floccose white to pale fuscous aerial mycelium.
Abundant sporodochium-like conidiomata were produced in no

more than 7 da. No perithecia were formed in culture.

The comparison between cultures derived from single
ascospores and the original cultures of T. dryina obtained
from naturally infected tissue and from conidia, on the
basis of macro- and microscopic characteristics, revealed
no differences.

The connection between the diaporthaceous ascomycete
and T. dryina was also proved with artificial infections,
made with a conidial suspension derived from single
ascospore cultures (2 x 103 conidia/ml), sprayed on one-

year red oak seedlings during the vegetative season. The
plants were then covered by single transparent plastic
bags for 40 h. All the infections, which were repeated

three times on ten plants for each treatment, showed full
success in reproducing the typical symptoms of the foliar
disease caused by T. dryina, accompanied also by the
formation of abundant rhizothyria. Controls, sprayed with
sterile distilled water, remained completely healthy.

TELEOMORPH

Perithecia were removed from overwintered fallen
leaves collected in different periods from the Grosseto
farm nursery. Sections were made at 15 um thickness with
a freezing microtome. Each slide prepared held the
complete vertical section of one or more perithecia.
Horizontal sections were also made. Stains 1included
methylene blue, congo red, anilin blue, 1light green
(Johansen 1940). Ribbons were mounted on glass slides in
glycerine or lactic acid. All the structures were
measured in lactic acid.

Description:

Perithecia in overwintered fallen leaves (Fig. 4),
separate or gregarious, brownish to black, immersed in
host tissue, occupying, together with the stroma, the
entire leaf thickness at maturity (Fig. 5), globose to

Figs. 4-9. Dicarpella dryina. 4. Protuberant perithecia
in overwintered Quercus rubra leaf SEM X75, scale = 100
pm. 5. Nearly median longitudinal section of nearly
mature perithecium in host tissue, sectioned at 15 pm,
stained with congo red, scale = 43 um. 6. Nearly mature
perithecium median longitudinal section, occupying whole
leaf thickness, scale = 23 pum. 7. Nearly mature ascus
with ascospores, scale = 8.33 pum. 8. Finely ornamented
ascospore wall SEM X7,500, scale = 1 pm. 9. Enlargement
of ornamented ascospore SEM X20,000, scale = 1 um.
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slightly flattened, 193-262 pm diam, 220-291 pm high,
sometimes oblique or horizontal; beak short, wusually
lateral or eccentric, slightly protuberant epiphyllously,
rarely hypophyllously, 80-90 pm long, 15-20 pm wide near
base, apex rounded; ostiole periphysate (Fig. 6), communi-
cating with the cavity at maturity. Stromatic tissue of
venter of perithecia 30-40 pm thick, of beak 40-50 pm
thick, composed of several layers of pseudoparenchymatous
dark, firm-walled, rounded or ellipsoid cells, 8.5-14.5 x
4.5-6.5 pm, peridium variable in thickness, composed of
few layers of thin-walled, pallid, compressed cells,
tightly connected with the stroma (Fig. 6). Asci uni-
tunicate, eight spored, oblong to ellipsoid, 29-52.6 x
5.3-10.5 pm in spore-bearing part (Fig. 7), peripheral

frequently with stalk short or elongate up to 45 pm; ascus
apex with two refractive conoid structures; asci deli-
quescing at maturity. Paraphyses lacking. Ascospores
more or less uniseriate, becoming irregularly biseriate,
10-15.8 x 4.7-6.5 pm, one celled, hyaline, ellipsoid or
fusoid, often inequilateral or slightly curved, wall
finely ornamented (Figs. 8-9), contents granular
guttulate.

For the above-mentioned characteristics, particularly
for the perithecia with short beaks, all surrounded by a
thick stroma and for the deliquescing asci, the fungus can
be referred to the order Diaporthales. Among the species
of this order the teleomorph has some similarities to
Sphaerognomonia carpinea (Fr.) Potebnia with the short
beak and the host range, but differs principally by
forming larger perithecia completely surrounded by a thick
stroma, by long-stalked asci, and by firm-walled asco-
spores. These features make it closer to the genus
Dicarpella Sydow & Sydow, proposed by Sydow & Sydow (1920)
in place of Disperma Theissen, which is composed of three
species: the type species D. bina (Harkn.) Sydow & Sydow
[synonymous with Physalospora bina Harkness and with
Disperma bina (Harkn.) Theissen] on leaves of Quercus
agrifolia Née, D. georgiana (Miller & Thompson) Barr on
leaves and petioles of Nyssa and Liquidambar spp., and D.
quercifolia (Ellis & Everh.) Barr (synonymous with
Physalospora quercifolia Ellis & Everh.) on leaves of
Quercus agrifolia (Barr 1978, 1979).

The teleomorph differs both from D. bina for its
eight-spored asci and from D. georgiana for its distinctly

smaller perithecia. Even if it is closer to D. querci-
folia it differs both in size and shape of asci and
ascospores (Table 1). The teleomorph does not fit any
described species of Dicarpella. The material was

examined together with M. E. Barr and we both agree that
it is a previously undescribed species of Dicarpella.



Table 1 - Distinctive features of the species belonging to the genus Dicarpella Sydow & Sydow.

| SPECIES
ASPECT (um) | D. bina D. georgiana D. quercifolia D. dryina
|
diam. | 200-220 350-550 193-262
Perithecia | x x 250x330 X
high | 230-260 260-440 220-291
| (two spored) (eight spored) (eight spored) (eight spored)
Asci | 42-55 47-72 75-80 29-52.6
| x x x x
11-16.5 12-16 12 5.3-10.5
Stalk - - - _up to 45
18.5-25 13-18 15-25 10-15.8
Ascospores | x X x X
| 7.5-12 6-8 6-8 4.7-6.5
| Quercus Nyssa spp. Quercus Quercus
Host | agrifolia Liquidambar agrifolia Née rubra L.
| Née Spp.
Coridtal | ? Harknessia ? Harknessia sp. Tubakia
sEatE | Unknown americana dryina
| (Mont.) Sutton (Sacc.) Sutton

€51
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Dicarpella dryina Belisario & Barr sp. nov. Figs. 4-9

Perithecia singularia vel aggregata in transhiemalibus
foliis insidentia, globosa vel leniter applanata, 193-262
pm  longa, 220-291 pm  alta, aliquando obliqua vel

horizontalia, tantum rostro eccentrico vel laterale,
curto, compacto crasso, 80-90 pm alto, 15-20 pm lato ad
basem, periphysato, ostiolato vix prominula; textura

stromatica pseudoparenchymatica carbonacea, 30-40 pm lata,
circa rostrum crassiore usque 40-50 um, cellis pariete
crassa, 8.5-14.5 x 4.5-6.5 pm, tota cincta. Peridium
tenuibus pallidisque cellulis constitutum. Asci
unitunicati, octospori, oblongi vel ellipsoidei, apice
duobus conoideis structuris praediti, parte sporifera 29-
52.6 x 5.3-10.5 pm, saepe in pedicello, usque 45 um longo,
attenuati, maturitate facile subhymenio separati et
deliquescentes. Paraphyses nullae. Ascosporae
uniseriatae vel 1{irregulariter distichae, wuniloculatae,
hyalinae, acute ellipsoideae vel late fusiformae saepe
inaequilateralae vel curvulae, 10-15.8 x 4.7-6.5 pm,
pariete refractiva ornmata, contento guttulato.

Status conidicus Tubakia dryina (Sacc.) Sutton.

Habitat: in transhiemalibus foliis dejectis Quercus rubra
L. in Grossetano agro et prope Romam, Italiae centralis.
Holotypus: Belisario (ROHB)

Isotypus: In Agreste et Silvestri Experimantali Sede (SAF-
Romae) .
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Recent literature indicates confusion among scientists
over the proper nomenclature of the downy mildew pathogen on
spinach (Spinacia oleracea L.). For example, Goode et al.
(8), Dainello et al. (3), and Inaba et al. (10) all referred
to the downy mildew pathogen on spinach as Peronospora
effusa (Grev. ex Desm.) Ces. Scheewe and Philipp (13)
referred to it as P. spinaciae Laub., whereas Yerkes and
Shaw (15) used the binomial and authorities P. farinosa
(Fr.) Fr.

The pathogen causing downy mildew on spinach was first
described by Greville (9) in 1824 as Botrytis effusa. Fries
in 1832, however, did not list B. effusa Grev. in the
Systema Mycologicum, but described Botrytis farinosa Fr. as
a pathogen on one or more species of Atriplex within the
Chenopodiaceae (12). In 1837, Desmazieres (5) used the name
B. effusa Grev. for a fungus found on Chenopodium spp. and
Atriplex spp., and suggested that Fries’ B. farinosa on
Atriplex and Greville’s B. effusa on spinach were the same

organism. In 1849, Fries transferred B. farinosa to
Peronospora (7).  Botrytis effusa (Grev.) was transferred
to Peronospora by Cesati in 1852 (12,14). In 1854,

Rabenhorst (11) also used the combination P. effusa for the
fungus on Chenopodium; spinach, however, was not listed as
a host. 1In 1863, de Bary (4) used the binomial P. effusa
(Grev.) Rabnh. and for many years mycologists followed this
nomenclature.

! Corresponding author
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Caspary (2) established "major" and "minor" varieties
for Peronospora effusa (Grev.) Rabnh., based on suspected
morphological differences. Farlow (6) later described these
differences between "major" and "minor" varieties as
follows: Major - conidiophore tips thick, short, subulate
(slender and tapering to a point), and reflexed with conidia
being ellipsoid and distinctly pedicellate; Minor -
conidiophores narrow, lower divisions suberect, tips
subulate, erect, and slightly curved with condia globose -
ovoid, not distinctly pedicellate.

In 1914, Wilson (14) reported that Keissler had
transferred B. farinosa to Peronospora in 1911, but it had
previously been transferred by Fries in 1849 as mentioned
above. Wilson believed that the "major" and "minor"
varieties established by Caspary for P. effusa should be
raised to species rank and recognized the variety "major" as
P. effusa (Grev.) Ces., with spinach as the major host and
the variety "minor" as P. farinosa (Fr.) Keiss., with

Atriplex, Chenopodium and spinach as hosts.

Gaumann (7) found that downy mildew isolates from 20
different species in the Chenopodiaceae could not be
separated into the two species, P. farinosa and P. effusa,
based on the branching of conidiophores or shape of the
conidia. He measured 500 conidia and plotted a distribution
curve for both the length and width of the conidia; from
this study he established 14 different species.

Yerkes and Shaw (15) were unable to find any suitable
morphological differences within the Peronospora complex on
hosts in the Chenopodiaceae, and decided on a single
species, P. farinosa (Fr.) Fr. for this pathogen. Although
the name P. effusa predates P. farinosa, the latter was
sanctioned by Fries and is therefore the correct name for
the pathogen.

Byford (1) proposed the formae speciales designations
"spinaciae" for the spinach pathogen, "betae" for the
sugarbeet pathogen and "chenopodii" for the Chenopodium
pathogen because previous studies had shown that these
pathogens were host specific. The current name and
authorities for the downy mildew pathogen on spinach,
according to our interpretation of the rules of the
Botanical Code, are P. farinosa (Fr.) Fr. f. sp. spinaciae
Byford [= P. effusa (Grev.) Ces.].
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SANTA CATARINA ISLAND, SC., BRAZIL.
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Universidade Federal de Santa Catarina, Horto Botanico,
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and

Jorge E. Wright,
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A long period of 100 years without collections of Aphyllophorales
on the Island of Santa Catarina, Santa Catarina State, Brazil, and the
absence of a mycological survey of this Island, prompted us to underta-
ke a floristic study in this regard. The first mycological record on
the I[sland was made by Adalberto de Chamisso in 1815, and the results
were published by Ehrenberg in Nees von Essenbeck in 1820 (Fidalgo,
1968).

A later contribution was made by Léveillé (1846) when studying mat-
erials from the area at the Cryplogamic llerbarium of the MuSeum d'His-
toire Naturelle in Paris.

Fifty years later, Ernst Henrich Ule, upon moving in 1883 to Santa
Catarina State, collected a total of 1650 fungus specimens. (The Aphy-
1lophorales were published by Pazschke (1892) and Hennings (1897).

Another important contribution was that of Alfred Gustav Mdller,
who spent 20 months in Blumenau Ffrom 1890 to 1891. His collections,
deposited in the Berlin Museum, together with others made in Brazil,
were destroyed during World War IT (Fidalgo, 1968). Mller's Aphyllopho
rales were published by Bresadola (1896).

An indirect contribution to our knowledge of the polypore flora of
the State of Santa Catarina was made by Ryvarden (1973, 1976, 1977,
1981-1985, 1988a, 1988b, and 1989), Rajchenberg & Wright (1987), Rajch-
enberg (1987) and Rajchenberg & de Méijer (1990), while studying type
specimens and otherwise of species described by Persoon, Klotzsch, Berk
eley, Léveillé, Montagne, Bresadola, Patouillard, Murrill, Cooke, Lloyd
Spegazzini and Rick. They showed that several species of tropical
distribution (both neo- and pantropical) were based on Brazilian ho-
lotypes.

aartial results of a Ph.D. Thesis presented at the University of Bue-
nos Aires, Argentina. Doctorate Fellow of CAPES/PICD, Brazil.
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The Island of Santa Catarina

Located between 27° 10' and 27° 50' S latitude, and 48° 25'
and 48° 35' W longitude, the Island covers a surface of 425 sq.
km, with a broken coastline of 172 km, with numerous bays, inlets
and cliffs, and zones of mangroves. Its localization, with the
influence of maritime air, place it within a mesotherm-humid climate
in Koppen's system, with rains uniformly distributed throughout
the year, with hot summers (Caruso, 1983). If the atmospheric
systems penetrating the region are considered, Strahler (1984)
would place it in his Group I, with a medium latitude humid climate,
between 0° and 30° S latitude, regulated by masses and frontal
zones of predominantly tropical and equatorial air, in spite of
the invasion of polar air. Thus, it can be considered from a biogeo-
graphical standpoint, as pertaining to the Neotropical region
of the Amazonic Dominion in the Atlantic zone (Cabrera & Willink,
1973).

The p dency in the t of Basidiomycotina is
to correlate morphological, physyiological and ecological charac -
teristics, principally based on Nobles' system (1971). She (Nobles,
1971) was the first to propose for the Aphyllophorales a general
pattern that separates two large groups of xylophilous fungi:
one, more primitive, with bipolar incompatibility, producing a
brown rot and growing mainly on perms, and another, more
"advanced", with tetrapolar incompatiblity, producing a white
rot, and found mainly on angiosperms.

Materials and methods

The species included in this survey are deposited in herbarium
FLOR (Holmgren & Keuken, 1974). Information on the known distribut-
ion of the species found on the Santa Catarina Island was taken
from the literature.

Relationships of this mycoflora with that of NE Argentina (Parque
Nacional Iguazi, Misiones Province), was deduced from the material
preserved at BAFC, whereas those with East Africa and SE United
States were taken from Ryvarden and Johansen (1980) and Gilbertson
and Ryvarden (1986, 1987), respectively.

In the subsequent list of species the following abbreviations
are used: N = neotropical; P = pantropical; C = cosmopolitan;
BR = recorded for Brazil; SC = first record for Santa Catarina
State, and ¥ = previously recorded.

List of species

Distribution Record
GANODERMATACEAE
Amauroderma omphalodes (Berk.)Torrend, N sC
Broteria Bot. 18: 131. 1920.
tornatum (Pers.)Bres., P *

Hedwigia 53: 55. 1912.



HYMENOCHAETACEAE

Coltricia spathulata (Hook.)Murr.,
N. Am. Fl. 9: 93. 1908.
Cyclomyces iodinus (Mont.)Pat.,
Essai Tax. p. 98. 1900.
Inonotus patouillardii (Rick) Imaz.,
Bull. Tokyo Sci. Mus. 6: 105. 1943.
Phellinus apyahinus (Speg.) Rajch.& Wright,
Mycologia 79 (2): 251. 1987.
Phellinus (Lév.)Ryv.,
Prol Flora East Africa p. 145. 1980.
(Murr.) Ryv.,
Norw. J. Bot. 19: 234. 1972.
Phellinus ferreus (Pers.) Bourd. & Galz.,
Hymen. France p. 627. 1928,
Phellinus gilvoides (Petch)Ryv.,
Norw. J. Bot. 19: 234. 1972.
Phellinus gilvus (Schw.:Fr.)Pat.,
Essai Tax. p. 97. 1900
Phellinus punctatiformis (Murr.)Ryv.,
Norw. J. Bot. 19: 235. 1972.
Phellinus punctatus (Fr. ex Karst.)Pilat.,
Atlas Champ. Europe 3: 530. 1042.

Phellinus umbrinellus (Bres.) Herrera & Bond.

~hkol Fitopatol. 14 (1): 8. 1980.
undulatus (Murr. )Ry'v.,
Norw. J. Bot. 19: 235. 1972.
Phellinus wahlbergii (Fr.)Reid,
Contr. Bolus Herb. 7: 97. 1975.
Phylloporia chrysita (Berk.)Ryv.,
Norw. J. Bot. 19: 235. 1972.

POLYPORACEAE

Amylosporus bracei (Murr.) David & Rajch.,
Mycotaxon 22 (2): 288. 1985.

Antrodia albida (Fr.) Donk.,
Persoonia 4: 330. 1966.

Antrodiella multipileata Leite & Wright
n.sp.

Antrodiella semisupina (Berk. & Curt.) Ryv.,

Prel. Pol. Flora East Africa, p. 261. 1980.

Bjerkandera adusta (Willd.:Fr.) Karst.,
Medd. Soc. F. Flora Fenn. §: 38. 1879.
Ceriporia mellea (Berk. & Br.)Ryv
Bull. J. Bot. Nat. Belg. 48: 98. 1978.

Ceriporia xylostromatoides (Berk.) Ryv. & Johans.,P
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Prel. Pol. Flora East Africa, p. 276. 1980.
Ceriporiopsis pannocincta (Rom.) Gilb. & Ryv.C

Mycotaxon 22: 364. 1985.

Coriolopsis rigida (Berk. & Mont.)Murr.,
N. Am. F1. 9: 75. 1908.

Datronia scutellata (Schw.)Dom.,
Fungi, p. 181. 1973.

j 4

C

Dichomitus anoectoporus (Berk. & Curt.) Ryv.,N

Mycotaxon 20 (2): 331. 1984.
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Flaviporus liebmanni (Fr.)Ginns, P
Can. J. Bot. 58: 1514. 1980.
Fomitella supina (Swartz.:Fr.)Murr.,
Bull. Torrey Bot. Club 32: 365. 1905.
Gloeophyllum striatum (Swartz.:Fr.)Murr.,
Bull. Torrey Bot. Club 32: 370. 1905.
Gloeoporus dichrous (Fr.)Bres.,
Ann. Mycol. l4 230 1916.
Gl us the vides (Hook.) G.H.Cunningh., P
Polyp. New Zealand, p. 111. 1965.
hydnoides (Swart,z.:Fr.) 0.K.Fidalgo, P
Mem. N. Y. Bot. Gard. 17 (2): 64. 1968.
papyracea Berk.,
Ann. Mag. Nat. Hist. 10: 379-380. 1843.
Hexagona temuis (Hook.)Fr.,

sunbRiRha SRy et hiak” (R, N

Nord. J Bot. 7: 566. 1987.

(Berk. )Ryv. , P
Mycotaxon 20: 359. 1084.
Junghuhnia vincta (Berk.)lood & Dick., N
New Zeal. J. Bot. 26: 114. 1988.
ia cavernulosa (Berk.)Ryv., P

Mycotaxon 16: 174. 1082.
Microporellus dealbatus (Berk.& Curt.)Murr., P
Bull. Torrey Bot. Club 32: 483. 1905.
Nigroporus vinosus (Berk.)Murr., P
Bull. Torrey Bot. Club 32: 361. 1905.
Pachykytospora alabamae (Berk. & Cke.)Ryv., N
Norw. J. Bot. 19: 233. 1972.

Peremniporia ohiensis (Berk.)Ryv., N
Norw. J. Bot. 19: 143. 1972.

Perenniporia piperis (Rick) Rajch., N
Nord. J. Bot. 7: 555. 1087.

Perenniporia stipitata Ryv., N
Mycotaxon 28 (2): 535. 1987

Polyporus blanchettianus Berk. & Mont., P
Ann. Sci. Nat. TIT, 11: 238. 1849.

Polyporus dictyopus Mont., P
Ann. Sci. Nat. IT, 3: 349. 1835.

Polyporus guianensis Mont., N
Ann. Sci. Nat. IT, 13: 201. 1840.

Polyporus leprieurii Mont., N

Ann. Sci. Nat. TT, 13: 203-204. 1840.
Polyporus temuiculus Beauv.:Fr.,
Syst. Mycol. 1: 344. 1821.

Polyporus tricholoma Mont., P
Ann. Sci. Nat. II, 8: 365. 1857.

Polyporus virgatus Berk. & Curt., P
J. Linn. Soc. 10: 304. 1868.

Pseudofavolus cucullatus (Mont.) Pat., P

Essai Tax., p. 81. 1900.
sanguineus (L.:Fr.)Murr.,
Bull Torrey Bot. Cl. 31: 421. 1904.
lineatus (Pers.)Ryv.,
Norw. J. Bot. 19: 236. 1972.
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Schizopora flavipora (Berk. & Curt.)Ryv., P
Mycotaxon 23: 186. 1085.
Schizopora paradoxa (Fr.)Donk, [
Persoonia 5: 76. 1967.
Trametes cubensis (Mont.)Sacc., N
Sylloge Fungorum 9: 198. 1801.
Trametes elegans (Spreng.:Fr.)Fr., P
P
C
N

E & 8 8 B

Epicr. Syst. Mycol., p. 492. 1838.
-ametes socotrana Cke.,
Grevillea 11: 39. 1882.
Trametes versicolor (L.:Fr.)Pilit,
Atl. Champ. Europe 3: 261. 1936.
Trametes villosa (Fr.)Kreisel,
Cienc. Biol. (Cuba), ser. 4, 16: 84. 1071.
Trichaptum sector (Ehrenb.:Fr.)Kreisel, N *
Cienc. Biol. (Cuba), ser. 4, 16:84. 1971.
crassisporis Leite & Wright n. sp. N

*

Thus, the Island of Santa Catarina, from a mycological standpoint
is tropical, and coincides in this regard with the general pattern
established by Nobles (1971) and accepted by Watling (1982), who
consider that brown-rot fungi are rare in the tropics, mostly
recorded on conifers from the Northern hemisphere, whereas the
white-rotting species grow on angiosperms in tropical latitudes.
Ryvarden (pers. comm.) adds that in the Northern hemisphere approxim-
ately 20% of the polypores are brown rotters (North America and
Northern Europe), while it is between 2-5% in the tropical areas
(East and Central Africa).
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NEW SOUTH AMERICAN PILEATE POLYPORES (POLYPORACEAE) FROM
SANTA CATARINA ISLAND, SC, BRAZIL.

Clarice Loguercio Leite !
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8000 Florianopolis, SC, Brazil

and

Jorge E. Wright,
Departamento de Ciencias Biolégicas,
Facultad de Ciencias Exactas y Naturales,
Universidad de Buenos Aires,

1428 Buenos Aires, Argentina.

A survey of the wood-rotting fungi of Santa Catarina
Island (27°10' and 27°30' S lat. and 48°25' and 48°35' W
long.), Santa Catarina State (SC), Brazil, produced two
undescribed species, Antrodiella multipileata and Tyromy-

ces crassisporis.

Method

Microscopic examination of basidiomata was made from
free-hand sections mounted in 5% KOH plus 1% aqueous phlox
ine, Melzer's reagent (Singer, 1962) and in 0.5% cotton-
blue in 25% lactophenol. Drawings were made with the aid
of a camera lucida. Colours are those of Munsell (1954).
The herbarium materials studied are housed in BAFC (Argen-
tina) and FLOR (Brazil). Herbarium designations are those
of Holmgren and Keuken (1974).

Antrodiella multipileata sp. nov. (Fig. 1)

Basidiocarpo annuo, effuso-reflexo vel pileato, albo vel cremeo,
non xanthochrous, poris 2-6-(7) per mm,

Systema hypharum dimiticum. Hyphis generativis fibulatis, parieti-
bus angustis vel incrassatis, pallido luteis, 1.8-5.0 wm diam. Hyphis
skeletibus 2.5-5.8 um diam., parietis incrassatis, luteis. Cystidiis
adsunt. Basidiis claviformibus, tetrasporis, 12.6-15.1 x 2.9-3.6 wum.
Bsidiosporis late ellipsoideis hyalinis, parietibus angustis, laevis,
3.6-4.7-(5) x 2.1-2.5-(2.9) um, inamyloideis. Putrefactione ligno
alba. Holotypus: Brasil, Santa Catarina, Ilha de Santa Catarina,
Morro Lagoa da Conceigao, leg. Loguercio. Leite & Furlani n° 251,
::;ZII.1988. in Herb. FLOR n° 10.633 conservatus est; Isotypus

1
Partial resultas of a Ph.D thesis presented to the University of
Buenos Aires, Argentina. Doctorate Fellow of CAPES/PICD, Brazil.



Fig. 1. Antrodiella multipileata n. sp. a: hymenium with basidia
and basidiospores; b: Generative hyphae with clamps (in trama and
context); c: skeletal hyphae.
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Fruitbody annual, effused-reflexed to pileate; pileus broadly
attached, dimidiate, solitary or imbricate up to 2.0 cm wide and
1-2 cm thick. Pilear surface white (10 YR 8/2) in fresh specimens,
to cream (10 YR 8/3-8/4) when dry, zonate, somewhat radially wrinkled;
margin thin, entire. Pore surface vﬁube (10 YR 8/2), yellow (10
YR 8/6), Lo brownish yellow (10 YR 6/6); pores irregular to angular,
2-6-(7) per mm, on the decurrent part of the basidiome split and
then longer; margin poroid to irpicoid; tubes unistratified, concolor-
ous with the pore surface, 0.5-1.5 mm thick; context thin, fibrous,
dense, concolorous with the tubes, up to 0.5 mm thick.

Hyphal system dimitic: generative hyphae with clamps, hyaline,
thin-walled in the trama, (1.8)-2.2-2.6 Mm diam., thick-walled
in the context, 3.6-5.1 um diam.; skeletal hyphae hyaline, thick-wall-
ed to solid, straight to sinuous, 2.5-5 um diam. in the trama,
4.3-5.7 am thick in the context. Cystidia and other sterile elements
absent. Basidia claviform, hyaline, thin-walled, 4-sterignatous,
12.6-15.1 x 2.9-3.6 pm. Basidiospores broadly ellipsoid, hyaline,
thin-walled, inamyloid, indextrinoid, 3.6-4.7-(5.1) x 2.2-2.5-(2.9)

Hlabitat: on unidentified angiosperm and associated with a white
rot.

Distribution: neotropical. Brazil: Santa Catarina and Parana
States.

Material examined: BRAZIL: Santa Catarina, Sta. Catarina Island,
Morro Lagoa da Conceigao, leg. Loguercio Leite & Furlani, nos 195,
223, 251; 26.VIIL. 1988 (FLOR nos. 10601, 10618, 10633-Holotype,
respectively. Parand State: General Carneiro, Fazenda San Pedro,
leg. A. de Méijer n° 1288, 8.VI.1989 (BAFC); ibid., leg. ipse n°
1382, 4.X. 1989 (BAFC); ibid., Curitiba, leg. ipse n° 752, 15.1[.1987
(BAFC n° 31.276).

Remarks: lyphal system, spore shape and white rot point Lo Antro-
diella Ryv Ryv. & .Johans. The reason for the new species is the correlat.-
ion of an irpiciform hymenial configuration, the colour of the
pore surface, the context and the tubes, the broadly ellipsoid
spores, larger (3.6-5.1 x 2.1-2.9 pm) than those of other species,
viz. A. minutispora (Reid) Ryv. and A. semisupina (Berk. & Curt.)
Ryv. (Ryvarden & .Johansen, 1980; Gilbertson & Ryvarden, 1986).
A thorough search among the species of irpicoid polypores listed
by Rick (1959), Maas Geesteranus (1974) and Corner (1987) did not
reveal any that could match the present one. However, Cunningham's
interpretation of Irpex zonatum Berk., judging from materials so
determined in PDD, comes very close to our species, differing
in having narrower skeletal hyphae and exhibiting conspicuous leptocys
tidia. An investigation of the [. zonatum-consors complex, which
ought to include culture features, seems desirable.

Tyromyces crassisporis n. sp.

Basidiocarpo zonato, effuso-reflexo vel cupuliforme, pendulo.
Pileo solitario vel lateraliter connato; facies abhymenialis ad
substrato umbonato. Superficie pileo alba, gossypina vel myceliosa;
poris cremeis, angularibus, 5-7 per mm, vel longitudinaliter elongatis
obliquis, dissepimentis angustis integerrimis vel leviter dentatis,
cereis vel fragilissimis in sicco, facile secedentibus.

Systema hypharum monomiticum, hyphae generativae hyalinae, ramifica
tae tenuitunicatis, 1.8-2.5 pm diam. vel leviter incrassatis, 2.1-2.5
um diam. vel irregulariter incrassatis, 2.1-2.8 um diam. Cystidiis
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10 um

Fig. 2. a: hymenium and basidiospores; b) thin- and thick-walled

generative hyphae; b') typical clamped thick-walled generative hyphae;
c¢) incrusted hyphae.

adsunt., Basidiis claviformibus, hyalinis, cum fibula basali, 8.6-9.0-
(9.7) x 3.6-4.7 um. Basidiosporis ovoideis, globosis, hyalinis, crassi-
tunicatis, 2.1-2.5 x 1.8-2.1 uym, inamyloideis, acyanophilis. Putrefac-
tione ligno alba. Holotypus: Brasil, Santa Catarina, Ilha de Santa Cata
rina, Morro da Lagoa de Conceigao, leg. Loguercio Leite & Furlani ne
419, 11.11.1989 1in Herb. FLOR n° 10.731 conservatus est.

Fruitbody annual, effused-reflexed to cupuliform, pendent. Pileus
solitarysolitary to laterally connate, one face laterally attached by
an umbo, abbreviated or broad, 2-5 mm diam. x 1-3 mm high in cup-shaped

>cimens, and 2-4 mm in effuse-reflexed ones. Pilear surface white
(10 YR 8/1), coltony, margin gossypine; in effused-reflexed specimens
margin mycelial. Pore surface cream (10 YR 8/3), pores angular, 5-7
per mm, to elongated in vertical substrates; dissepiments thin, entire
to slightly dentate; tubes concolorous with hymenial surface, up to
0.5 mm thick, waxy and crumbly in dry specimens, easily separable from
the context; context thin, fibrous, compact, white (10 YR 8/1), up to
0.2 mm thick.

llyphael system monomitic: generative hyphae with clamps, branched,
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thin-walled, 1.8-2.5 pm diam., slightly thick-walled, 2.1-2.5 pm diam.
in the trama; in the context irregularly thick-walled, 2.1-2.8 pm diam
IKI-. Pilear surface of entangled generative hyphae with superficial
crystals, IKI-. Cystidia and other sterile elements absent. Basidia
claviform, thin-walled, hyaline, 4-sterigmate, with basal clamp connect
ions, 8.6-9.0-(9.7) x 3.6-4.7 pm. Basidiospores ovoid to globose, hyal-
ine, smooth, thin-walled, 2.2-2.5 x 1.8-2.2 pm, IKI-, acyanophilous.

Habitat: on unidentified angiospermous wood and associated with a
white rot.

Distribution: neotropical; Brazil: Santa Catarina Island, Santa Cata
rina State.

Material examined: BRAZIL: Santa Catarina State, Santa Catarina Isl-
and, leg. Loguercio Leite & Furlani n° 419, 11.I1.1989 (FLOR n° 10.731,
HOLOTYPE) .

Remarks: This species is included in Tyromyces Karst. because of
its pileate and white basidiome and monomitic hyphal systema. Tyromy-
ces crassisporis differs from other species of the genus by its thick-
walled spores, cupuliform, pendent basidiome and waxy and crumbly con-
sistency of the tubes (for characteristic of other species see Lowe,
1975; Gilbertson & Ryvarden, 1987; David & Duhem, 1986). The pointed
crystals on the hyphae resemble those of Skeletocutis Kotl. & Pouz.
(David, 1982; Keller, 1979). However, we feel convinced that the spec-
ies should be placed in Tyromyces with its monomitic hyphal system.
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NEOTYPIFICATION OF TRICHOSPORON BEIGELII:
MORPHOLOGICAL , PATHOLOGICAL AND TAXONOMIC CONSIDERATIONS
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and
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INTRODUCTION

Most mycologists recognize the taxon Zrichosporoa beigelii (Kuchen-
meister & Rabenhorst) Vuillemin 1902 as the type species of the
anamorphic genus 7richosporon (Barnett et al, King & Jong, Lange-
ron, Rippon). 7. beigelii has many synonyms; Barnett et tl hst 92
Other taxonomists prefer the name Zrichosp ¢

mann, Gougerot & Vaucher) Ota 1928 for nomencmun.l reasons
(Diddens & Lodder, Lodder & Kreger-vanRij, Kreger-vanRij). A minor-
ity of workers maintain the two taxa as separate species due to perceived
differences in morphology or host pathology (Emmonsetal.).

Both species were initially described as causes of human disease-- 7.
beqgelir from white piedra (a superficial infection of hair shafts), and
T cutaneum from deep gummatous skin lesions. Since then, both taxa
have been reported as normal skin flora and ubiquitous environmental
saprophytes (Rippon).

A careful examination of type specimens would aid in resolving the
identities of 7 beigelir and T. cuta Unfortunately, the holotype
of 7. beigelii cannot be located. It is not listed among available Raben-
horst exsicatta (Kohlmeyer, 1962a). The specimen may have been
destroyed in a 1943 bombing of the Berlin-Dahlem herbarium (Kohl-
meyer, 1962b). The Berlin-Dahlem curator confirmed its absence (B.
Hein, personal ¢ ication). Similarly, none of Vuillemin's speci-
mens in the Nancy herbarium survive (P. Valck, curator at Nancy,
personal communication). Neither the United State Fungus Collections




174

nor the Commonwealth Mycological Institute possess any types (A.
Rossman and B. Sutton, respective personal communications).

MATERIALS AND METHODS

In the absence of available types, we compared two living cultures--
7. cutanum from the urine of an immunosuppressed patient in Chicago
(see McPartland); 7. beigelii from the American Type Culture Collec-
tion (ATCC). Hereafter, the isolates are designated C*1650 and ATCC
#28592, respectively. Both cultures were incubated at 23, 30 and 372C on
Sabouraud's glucose agar, cornmeal agar, and potato-dextrose agar. We
utilized the API 20C clinical yeast system (Ayerst Laboratories, Plain-
view, NY) to assess carbon and nitrogen assimilation. Cultures were ex-
posed to o-dianisidine, a chemical reagent used for separating basidio-
mycetous yeasts from ascomycetous yeasts (van der Walt & Hopsu-Havu).

Isolates were examined under light microscopy as 1% KOH squash
mounts or sectioned 0.5um thick and stained with toluidine blue. Only
ATCC#28592 was prepared for transmission electron microscopy (TEM):
Agar plugs were fixed in 2.5% glutaraldehyde in 0.1M cacodylate buffer
and post-fixed in 1.5% 0s04 in 0.IM cacodylate. Following dehydration
in a graded ethanol series and propylene oxide, cells were embedded in
a mixture of EMbed 812/Araldite 502 and polymerized at 602C. Thin
sections were stained with aqueous uranyl acetate and examined in a
Phillips 300 TEM.

RESULTS

Both cultures grow quickly on Sabouraud's glucose agar and corn-
meal agar, equally slower on potato-dextrose agar. Colony morphology
is identical: off-white to cream-colored colonies with raised centers,
developing a wrinkled surface with radially-oriented furrows (Fig. 1).

ATCC #28592 only grows at 23 and 302C, whereas C* 1650 grows at 23,
30 and 37°C. When exposed to o-dianisidine, both specimens turn a dark
red color, indicating basidiomycetous affinities. Both cultures lack the
ability to ferment carbohydrates. They assimilate glucose, galactose,
2-keto- D—gluconm L-a.rabmose mer.hyl-D-glucosxdo N-acetyl-D-gluco-

bi t maltose, melezitose, raffinose, sucrose,
trehalose md xylose. Reactions on glycerol, adonitol, xylitol, inositol
and sorbitol are equivocal.

On Sabouraud's glucose agar, both ATCC #28592 and C*1650 produce
arthroconidia and blastoconidia characteristic of the genus Zricko-

Figures 1-6, 7richosporen belgel//: 1. Colony morphology of type culture,
x0.75. 2. Arthroconidia in KOH, LM, x2150. 3. Arthroconidia and blastoconidia
stained with toluidine blue, LM, x2l50 4. Blastoconidium, TEM, x9500. 5. Tip of
hypha and b idi loped in mucil apsules, TEM, x7600.

6. Dolipore septum in hypha, TEM x36,100.




175




176

sporon. Morphologically, ATCC *28592 and C*1650 are indistinguish-
able. Arthroconidia are quadrangular to long-cylindrical in shape,
averaging 3-4x 3-12 um (Fig. 2,3). Blastoconidia bud from a narrow or
broad base and become globose to pear-shaped, averaging 2-4 x 2-6 um
(Fig. 3.4). Septa observed under TEM exhibit a doliiform flare around
the septal pore, morphology consistent with dolipore septa seen in
dikaryotic basidiomycetes (Fig.6).

DISCUSSION

The original descriptions of 7. beigelir and 7. cutaaum are located in
obscure sources, often mcorrectly cited by subsoquenv. workers. 7.
beigelii was ongmaﬂy d Pleur by Kuchen
&Rabenhorst iz Rabenhorst, Hedwigia 449, 1867 (a0r Hedwigia 6:49,
apud Dodge). They received material from Beigel, who thereafter
published illustrations of the fungus in 1869 (20¢ antecedent 1865, apud
Rippon).

Vuillemin found a similar fungus in France and accepted Kochen-
meister & Rabenhorst's priority. He correctly transferred 2 beigelil to
the genus 7richosporon.

In 1909, deBeurmann, Gougerot & Vaucher described Oidium
cutaneum in deBeurmann & Gougerot, Bull. Mem. Soc. Med. Hop., Paris
28:256. King & Jong have previously noted citation errors published
by Diddens & Lodder, Lodder & Kreger-vanRij and Carmo-Sousa. King &
Jong also notice deBeurmann, Gougerot & Vaucher re-described O
cutaneum in Bull. Mem. Soc. Med. Hop. Paris 30:938 (1910) without
mentioning their prior publication. Ota transferred 0. cutgnevm to the
genvus Trichosporon.

Puntoni was the first to suggest that 7 cuvlaneum may be a
synonym of 7. beigelii. Contrarily, Diddens & Lodder considered
Kuochenmeister & Rabenhorst's description inadequate and re;ected ? &
beigelii asa "nomen dubium.” They chose 7. as type sp
for the genus 7richosporon.

One of us (J.M.) translates Kuochenmeister & Rabenhorst's Latin
description as: " Plevrococcus aerial, minute, hyaline or light green in
color; cells globose or angular, massing together in numerous groups
which encircle and surround hairs, supported by a firm gelatinous
mucilage; cell walls somewhat thick, hyaline, somewhat homogeneous;
cell cytoplasm finely granulated; sporangia frequently 1/103 mill.
thick, holding 12-20 gonidia with round nuclei. Cell diameter 1/287-
1/222 millim "

Kochenmeister & Rabenhorst considered 2 bejgelii an alga and
confused either arthroconidia or chlamydospores as “sporangiis.”
Regardless, their citation stands nomenclaturally correct and ade-
quately describes the species in question. If doubts remain, one should
consult illustrations of 7. beigelii supplied by Beigel (Fig. 7). Beigel
may have been working with a mixed culture. 7. bejgelii cells are
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surrounded by mucilage (interpreted by Vuillemin as “gelification of
the outer layer of the cell wall", see Fig. 5). Emmons et al. explain, “The
capsule makes it difficult to isolate the fungus in pure culture..” Since
deBeurmann, Gougerot & Vaucher erroneously described 7. cuigneum
fermenting glucose, they worked with a mixed culture as well.

Figere 7. Pleurococcus beigelis,
illustration by Beigel, 1869.
(reduced from original, x0.88)

Langeron (1943) quickly criticized Diddens & Lodder's rejection of
7. beigelii as "une bizarrerie de la nomenclature.” Nevertheless, this
opinion has been perpetuated by patrilineal citations (e.g., Diddens &
Lodder, Lodder & Kreger-vanRij, Kreger-vanRij). Current researchers
chosing to use 7. cutaneum over I. beigelii often cite Kreger-vaaRij as
their authority (see Yoshida et al., Glumoff et al.).

Carmo-Sousa recognizes the priority of 7. beigelii over I. cutsnum
but retains usage of the latter due to a misapplication of latural
priority. King & Jong solve Carmo-Sousa's "puzzle” via Article 11.3 of
the International Code of Botanical Nomenclature (ICBN).

Maintaining 7. cutaneum and 7. beigelir as different organisms
due to differences in pathogenicity is untenable. Ecological charac-
teristics are not an accepted criterion for separation of species. A
superficial hair-infecting fungus may act as an invasive organism in
an immunosuppressed host. It does not transform into another species
during this process.

No type specimens of 7. beigelii exist. Carmo-Sousa designates
ATCC #28592 (the strain used in this study), as the “type culture” of 7
beigelii,. However, Article 95 of the ICBN clearly stipulates that
nomenclatural types cannot be living cultures (Greuter).

In the absence of a holotype or lectotype of 7. beigelir, a neotype
should be designated. A dried preparation of ATCC #28592 may serve as
asuitable neotype. We air-dried the culture plate illustrated in Figure 1
and deposited it at BPI (National Fungus Collections, Beltsville,
Maryland, US.A), accession number 1102616. Iso-neotypes were sent
to herb. B (Berlin-Dahlem) and NYC (Nancy).
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DEMATIACEOUS HYPHOMYCETES ON FREYCINETIA
(PANDANACEAE). 1. STACHYBOTRYS

E.H.C. McKENZIE

DSIR Plant Protection
Private Bag, Auckland, New Zealand

Abstract

Three new species of Stachybotrys are described and figured, S. breviusculus
from New Caledonia and New Zealand, S. freycinetiae from New Zealand, and S.
nephrodes from Samoa. In addition, S. parvispora Hansford from Cook Islands,
New Caledonia, and Solomon Islands is described and figured. These fungi were
found during a study of dematiaceous hyphomycetes on dead leaves of Freycinetia
Spp.

Introduction

There are 150-200 species of Freycinetia Gaudich., one of the three generain
the Pandanaceae, distributed from Sri Lanka, throughout South-East Asia
and Malesia to Taiwan, New Zealand, and the Pacific islands in the east
(Willis 1973, Mabberley 1987). Towards its geographical limits in the east
and south of the Pacific, there is often only a single species in each island
nation. For example, in New Zealand there is only Freycinetia baueriana
Endl. ssp. banksii (Cunn.) Stone, with the other subspecies, baueriana,
endemic to Norfolk Island. In the Cook Islands there is one species, F.
wilderi Mart., and in Hawaii, F. arborea Gaud. Stems of Freycinetia are
usually scrambling or climbing with adhesive roots, often with senescent,
strap-like leaves still attached. Some indigenous peoples use the green
leaves for weaving mats, baskets, skirts, etc. Stems and aerial roots are
used as close-fitting coverings for implements, for making fish traps, and
for tying thatch on house roofs. Many species have edible flowers or edible
leafy flower bracts.

In the present study dead leaves were collected and examined for dematia-
ceous hyphomycetes. A total of 62 leaf samples were examined from eight
countries, as follows: American Samoa (4 collections of Freycinetia spp.),
Cook Islands (5 - of F. wildert), Hawaii (1 - of F. arborea), Indonesia (1 - of
Freycinetia sp.), New Caledonia (4 - of Freycinetia spp.), New Zealand (39
- of F. baueriana ssp. banksii), Solomon Islands (4 - of Freycinetia spp.),



180

and Western Samoa (4 - of Freycinetia sp) All fungal specimens are
deposited in the herbarium of DSIR Plant Bmtection (PDD).

Many species of dematiaceous hyphomycetes have been found, and will be
described in this and subsequent papers.

THE SPECIES - STACHYBOTRYS

Qtnrhvh

-ys Cda prod single-celled conidia gated in slimy heads.
In mass the conidia usually appear dark coloured. The phialidic conidio-
genous cells and the conidiophores are often hghter The genus is world-
wide in distribution although some species are restricted to the tropics and
subtropics. Stachybotrys species are common in soil and on decaying plant
material. Jong & Davis (1976) reviewed the genus, especially those species
for which living cultures were available. They treated 11 species, placing
many other names in synonymy. Since 1976, at least 12 new species have
been described.

Four species were found on Freycinetia leaves. S. parvispora Hansford,
which occurs on other hosts m the troplcs, was found in Cook lslands,
New led and S 1 ds. S. nephrodes sp. nov. was found
in S and Sol Island m Westem Samoa it was also present on
dead leaves of Pand: Sp. lus sp. nov. was found in New

ledonia and New Zeal whl]e S ﬁ'eycmehae Sp. NOV. was common
in New Zealand. S. paruzspam, S. br and S. freycinetiae form
a series, with increasing size of conidia. They dlﬂ'er in conidial dimen-
sions, phia].ide size, and conidiophore colour from similar species such as S.
mangiferae Misra & Srivastava or S. kampalensis Hansford. The conidial
shape of S. nephrodes is very distinctive, with the conidia tightly curled
quite unhke e other reniform species - S. nephrospora Hansford (= .
reniformis Tubaki, = S. sinuatophora Matsushima), S. oenanthes M.B. El-
lis, and S. renispora Misra.

Stachybotrys breviusculus McKenzie sp. nov. Fig. 1

Mycelium internum. Conidiophora macr t soli-
taria vel fasciculata, ramosa, erecta, recta vel paulo flexuosa, laevia vel
interdum apicaliter verrucosa, septata, hyalina, usque ad 130 um longa,
basi 3.25-8.5 um, prope aplcem 2 5-3.5 um, apice inflata 3-4 ym diam. Cel-
lulae conidi discretae, 5-11 in verticillo dispositae,
ellipsoidae 8.5-12 x 8.5- 5 um, hyalinae vel pa!]xde straminea. Conidia
in massis globosis aggre%ata, acrogena, cylindrica vel ellipsoidea, obscure
olivaceo-grisea, laevia vel verrucosa, eseptata, (6.5-) 7 9 (-9.5) x (2-) 2.25-3
(-8.5) um; apice rotundata, basi rotundata vel tr

In foliis mortms d um Freycinetia baueriana ssp. banksii et Fr-

eycinetia
Holotypus PDD 57594.
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Figure 1. Stachybotrys breviusculus, conidiophores and conidia from host
(A, PDD 57594, type; B, PDD 57596). Specimens mounted in hydrous
lactophenol.
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Figure 2. Stachybotrys freycinetiae, conidiophores and conidia from host

(PDD 57639, type). Specimen mounted in hydrous lactophenol.
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Mycelium immersed. Conidiophores macr , sin-
gle or in groups, branched, erect, straight or shghtly flexuous, smooch or
sometimes verrucose in upper part, septate, hyaline, up to 130 um long x
3.25-8.5 um thick at base tapering to 2.5-3.5 ym near the apex, slightly
enlarged at the apex to 3-4 pm thick and bearing a whorl of 5-11 phialides.

cells lidic, discrete, terminal, ellipsoidal, 8.5-12
x 3 5-5 um, hyaline or pale straw-coloured. Conidia aggregated in slimy,
black, g g eads acrog cyhndncalorelhpso:dnl apex rounded,

i

base r d or tr dark ol ey, or verrucose, non-
septate, (6.5-) 7- 9(-95)x(2-)225—3( 3.5) um

On Freycinetia baueriana ssp. banksii

Specimens examined: New aland, NORTHLAND, Waipoua Forest, Yak-
as Kauri Track, 14.V.1986, P.K. Buchanan (PDD 59597); Puketi, 23.X.1987,
EH.C. McK.enzia & P.R. Johnston (PDD 57594 - holotype). WAIKATO,
near Kawhia, Te Kauri Reserve, 20.V.1988, E.H.C. McKenzie (PDD 57595).

On Freycinetia sp.
Specimen examined: New Caledonia, Mt des Koghis, 15.X1.1987, E.H.C.
McKenzie (PDD 57596).

The specific epithet refers to the conidia of this species being somewhat
shorter than those of S. freycinetiae.

Stachybotrys freycinetiae McKenzie sp. nov. Fig. 2

Mycelium partim internum et externum. Conidiophora macr it
mononematosa, solitaria vel fasciculata, interdum ramosa, erecta, recta
vel paulo flexuosa, laevia vel verrucosa, interdum granulis magnis tecta,
septata, hyalina vel pallide straminea, usque ad 320 um longa, basi 5.5-8.5
um, prope apicem 3-4.5 um, apice inflata 4-5 ym diam. Cellulae conidio-
genae monophialidicae, discretae, 7-9 in verticillo dispositae, clavatae, 10-
14 x 4-5.25 um, hyalinae, pallide straminea vel pallide brunnea. Conidia
in massis globosis aggregata, acrogena, cylindrica, nigra vel atro-brunnea,
maxlme ver};':cosa, esc_a‘ptata, I(10 -) 11- 13 (-15) x (8.5-) 4-4.5 (-5.25) um; apice

si rot ta vel tr

In foliis mortuis pandanaceae Freycinetia baueriana ssp. banksii
Holotypus PDD 57639.

Mycelium partly superficial, Fartly immersed. Conidiophores macrone-
matous, mononematous, single or in groups, sometimes branched, erect,
straight or slightly flexuous, smooth or verrucose over all or part of the
length, sometimes covered with large granules, septate, hyaline or pale
straw-coloured, up to 320 ym long x 5.5-8.5 um thick at base tapering to
3-4.5 ym near the apex, slightly enlarged at the apex to 4-5 um tS:ck and
bearing a whorl of 7-9 phialides. Conidiogenous cells monophialidic, dis-
crete, terminal, clavate, 10-14 x 4-5.25 um, hyaline, pale straw-coloured or
pale brown. Conidia agg'regated in slimy, black ghstemng heads, acroge-
nous, cylindrical, apex r , base r te, black or dark
brov\;n, coarsely verrucose, non-neptate (10-) 11-13 (-15) x (8.5-) 4-4.5 (-
5.25) um.




Figure 3. Stachybotrys nephrodes, conidiophores and conidia from host
(PDD 57627, type). Specimen mounted in hydrous lactophenol.
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On Freycinetia baueriana ssp. banksii

Specimens examined: New Zealand, NORTHLAND, Puketi, 24.1.1985,
R.E. Beever (PDD 57654); Ngaiotonga Scenic Reserve, May 1985, G.J.
Samuels (PDD 57655); Waipoua Forest, Yakas Kauri Track, 20.X.1987,
E.H.C. McKenzie & P.R. Johnston (PDD 57660); Waipoua Forest, Te Matua
Ngahere Track, 20.X.1987, E.H.C. McKenzie & P.R. .ﬁ:;mston (PDD 57664);
Waima, Waiotemarama Track, 21.X.1987, E.H.C. McKenzie & P.R. John-
ston (PDD 57659); Omahuta State Forest, Kauri Reserve, 22.X.1987, E.H.C.
McKenzie & P.R. Johnston (PDD 57649); Omahuta State Forest, Kauri Re-
serve, 22.X.1987, E.H.C. McKenzie & P.R. Johnston (PDD 57650); Puketi,
23.X.1987, E.H.C. McKenzie & P.R. Johnston (PDD 57643). AUCKLAND,
Swanson, Tram Valley Road, 30.111.1983, E.H.C. McKenzie (PDD 57646);
Waitakere Range, Fairy Falls Track, 3.11.1984, P.R. Johnston (PDD 57645);
Hunua Range, Waharua Regional Park, 18.V.1985, R.E. Beever (PDD -
57653); Waitakere Range, Spraggs Bush, 21.IV.1987, R.E. Beever (PDD
57666). COROMANDEL, Kauaeranga Valley, Moss Creek Hut Track, 30.
VII1.1986, E.H.C. McKenzie (PDD 57662); Little Barrier Island, Tirikakawa
Stream, 15.V1.1984, P.R. Johnston (PDD 57641); Little Barrier Island,
Awaroa Stream, June 1984, P.R. Johnston (PDD 57640); Waiomu, Cros-
bies Hut Track, 31.VII1.1986, E.H.C. McKenzie (PDD 57642); Kauaeranga
Valley, Tarawaere Dam Track, 1.IX.1986, E.H.C. McKenzie (PDD 57657);
Little Barrier Island, Summit Track, 7.IV.1988, E.H.C. McKenzie (PDD
57663). WAIKATO, Mt Pirongia, Track 1, 27.111.1984, E.H.C. McKenzie
(PDD 57651); Mt Pirongia, Track 3, 19.X1.1984, E.H.C. McKenzie (PDD
57639 - holotype); Mt Pirongia, 21.V.1988, E.H.C. McKenzie (PDD 57647).
BAY OF PLENTY, Kaimai-Mamaku Forest Park, Tuahu Track, 11.VI.1985,
G.J. S Is & P.K. Buch (PDD 57658). TARANAKI, Rotokare Walk,
13.X11.1989, E.H.C. McKenzie & P.R. Johnston (PDD 57644); Rotorangi
Hydro Walk, 14.X11.1989, E.H.C. McKenzie & P.R. Johnston (PDD 57661).
MARLBOROUGH SOUNDS, Durville Island, Mt Maude, 17.1.1988, R.E.
Beever (PDD 57648); Durville Island, track to Bullock Bay, 23.1.1988, R.E.
Beever (PDD 57665). WESTLAND, near Haast, 23.11.1987, V. & R.C.
Cooper (PDD 57656); Gillespies Beach Forest, 24.11.1987, V. & R.C. Cooper
(PDBe 57652).

The specific epithet refers to the host genus on which this species is com-
monly found.

Stachybotrys nephrodes McKenze sp. nov. Fig. 3

Y T 0

Mycelium partim internum et externum. C phora macr
mononematosa, solitaria vel fasciculata, interdum ramosa, erecta, recta
vel paulo flexuosa, laevia vel interdum verrucosa, septata, grisea vel pal-
lide brunnea, saepe apicem versus obscura, usque ad 200 »m longa, basi
6-12 um, prope apicem 4-5 um, apice inflata 5-6.5 um diam. Cellulae coni-
diogenae monophialidicae, discretae, 5-9 in verticillo dispositae, clavatae,
11-13 x 6-6.5 um, grisea vel pallide brunnea. Conidia in massis globosis ag-
gregata, acrogena, stricte torta vel stricte reniformia, eseptata; visu frontali
subglobosa, pallide olivacea cum zona extrema nigra vel atro-brunnea, 1.75-
4.5 um crassa, verrucosa, (11-) 13-15 (-15.5) x (10.5-) 12-14 um; visu laterali
cylindrica, nigra vel atro-brunnea 11.5-15 (-16) x 5.5-7.5 ym.



186

Figure 4. Stachybotrys parvispora, conidiophores and conidia from host (A,
PDD 57585; B, PDD 53670). Specimens mounted in hydrous lactophenol.
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In foliis mortuis d um Freycinetia sp. et P
Holotypus PDD 57627.

sp.

Mycelium partly superficial, {mrtly immersed. Conidiophores macrone-
matous, mononematous, single or in groups, sometimes branched, erect,
straight or slightly flexuous, smooth or occasionally verrucose, septate, hya-
line, greyish or pale brow-n, often darkest towards the apex, up to 200 ym
long x 6-12 um thick at base tapering to 4-5 um near the apex, slightly
enlarged at the apex to 5- 6 5 um thick and bearing a whorl of 5-9 phialides.

Ye dic, discrete, terminal, clavate, 11-13 x 6-6.5
um, greyish or pa]e brown. Conidia ted in shmy, black, glistening
heads, acrogenous, tlghtly curled or hggtly reniform, non-septate; in face
view subgl pale oli with a 1.75-4.5 um black or dark brown
outer zone, verrucose, (11-) 13-15 (-15.5) x (10.5-) 12-14 .m; in side view
cylindrical, black or dark brown 11.5-15 (-16) x 5.5-7.5 um.

On Freycinetia spp.

Specimens examined: American Samoa, TUTUILA, June 1987, P.C. Gard-
ner (PDD 57631); 4.V.1989, E.H.C. McKenzie (PDD 57627 - holotype).
Solomon Islnnds UPEI ISLAND Marovo Lagoon, 28.V1.1986, A. Worsmép
(PDD 57632). Western Samoa, UPOLU Afiamalu, 12.XII. 1985 EH
M%Kzgr)\zie (PDD 57630); Mafa Pass, 8.III.1987, E.HL.C. McKenzie (PDD
57 i

On Pandanus sp.
Specimen examined: Western Samoa, UPOLU, June 1987, P.C. Gardner
(PDD 57628).

The specific epithet refers to the kidney shape of the conidia.

Stachybotrys parvispora Hughes, Mycological Papers 48: 74,1952. Fig.
4

Mycehum partly superﬁcml partly lmmersed hyaline, 1-1.5 um thick. Coni-
es macr mor smgle or in groups, branched,
erect, straight or slightly flexuous, smooth or verrucose, septate, hyahne,
up to 160 um long x 6-7 um thick at base tapering to 2.25-3 um near the
apex, slightly enlarged at the apex to 3-4 um thick and bearing a whorl of

5-9 phialides. cells hialidic, discrete, terminal, elli
soxda! 85-11 x 8 5-4.5 um, hyaline. Conidia aggregated in slimy, blaci
g heads, acrog , oval, apex rounded, base rounded or truncate,

ohvaceous-brown, smooth or verrucose, non-septate 5-6.5 (-7) x 2-3 (-3. 5)
um.

On Freycinetia wilderi

Specimens examined: Cook Islands, RAROTONGA, 5.X1.1984, P.J. Brook
(PDD 53668, 53669); August 1987, R.A. Fullerton (PDD 53892); south of
Te Rua Manga 9.IX.1987, R.E. Beever (PDD 53894); Cross Island Track,
24.V1.1990, G. McCormack (PDD 57586, 57669).
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On Freycinetia sp)

New Caledonia, R{t des Koghis, 15.X1.1987, E.H.C. McKenzie (PDD 57585).
Solomon Islands, GUADALCANAL, Mt Austan, 23.111.1986, E.H.C. McK-
enzie (PDD 53667, 53670).

The collections of this fungus match the description of the type (Hughes
1952) and that of Jong & Davis (1976). It is known in tropical areas on
dead plant material, especially leaves, and from soil.
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DEMATIACEOUS HYPHOMYCETES ON FREYCINETIA
(PANDANACEAE). 2. ZEBROSPORA GEN. NOV.

E.H.C. McKENZIE

DSIR Plant Protection
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Abstract

A new monotypic hyphomycete genus, Zebrospora, is described. It is commonly
found on dead leaves of Freycinetia spp. and is known from Cook Islands, New
Caledonia, New Zealand, and Western Samoa. Conidiogenous cells are polyblastic
with prominent scars. The conidia are 3-septate, dark reddish-brown, with a dark
band at each septum and a hyaline band on the outer edge of the two end septa.
The genus is compared with the similar genus, Duosporium.

Introduction

During an examination of 62 samples of dead Freycinetia leaves from eight
countries, approximately 80 species of dematiaceous hyphomycetes were
found. Four species of Stachybotrys have been described (McKenzie 1991),
and all the other species will be described in this and subsequent papers.
Al fl(x;]%% )specimens are deposited in the herbarium of DSIR Plant Protec-
tion s

Zebrospora bicolor gen. et sp. nov. Figs. 1-3
Deuteromycotina, Hyphomycetales

Mycelium internum, ex hyphis pallide luteis, 2-3 um crassis compositum.
Conidiophora macr b t solitaria vel caespitosa, er-
amosa, erecta, recta vel flexuosa, laevia, septata, obscure rubro-brunneae,
apicem versus pallidiora, usque ad 500 (-750) xm longa x 7-11 um crassa,
ad apicem inflata 10-16 ym diam. Cellulae conidiogenae polyblasticae,
in conidiophoris incorporatae, terminales, interdum intercalares, sympo-
diales, cylindricae vel clavatae; cicatrices conidiales 4-8 um latae, rubro-
brunneae. Conidia solitaria, acropleurogena, recta, cylindrica, laevia, ex-
tremis verrucosa, obscure rubro-brunnea, utrisque extremis obscuriora, cel-
lula apicali et basali rotundata, (29-) 32-36 (-40.5) x 10.5-12.5 ym, 3-septata,
interfum septo medio leviter constricto, ad quodque septum saepe anulo
atro, anulis in quibusque extremis margine externa hyalina.

In foliis mortuis pandanacearum Freycinetia baueriana Endl. ssp. banksii
(Cunn.) Stone, F. wilderi Mart., et Freycinetia spp.
Holotypus PDD 57681.




Figure 1. Zebrospora bicolor, conidiophores and conidia from host (PDD
57681, type). Specimen mounted in hydrous lactophenol.
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Colonies often associated with a yellowish discolouration of the leaf tis-
sue. Hyphae immersed, pale yellowish, 2-3 um thick. Conidiophores
macronematous, mononematous, single or caespitose, unbranched, erect,
straight or flexuous, smooth, septate, dark reddish-brown, paler near the
apex, up to 500 (-750) um long x 7-11 um thick, swollen at apex to 10-16
um. Conidiogenous cells polyblastic, integrated, terminal sometimes be-
coming intercalary, sympodial, cylindrical or clavate, conidial scars 4-8 ym
diam., reddish-brown and prominent. Conidia solitary, acropleurogenous,
straight, cylindrical, verrucose on the rounded ends, (29-) 32-36 (-40.5) x
10.5-12.5 um, 3-septate, sometimes slightly constricted at the middle sep-
tum, dark reddish-brown, darker towards each end, frequently with a dark
band at each septum, hyaline band present on the outer edge of the two
end septa. The hyaline band is a point of weakness and if any pressure
is applied conidia will often break at this point (Fig. 2). When viewed by
scanning electron microscopy, conidia are seen to be verrucose over all the
surface, and enveloped by a thin mucilagenous sheath (Fig. 3). On one
occasion the fungus was cultured on malt extract agar; it produced a slow-
growing, pale brown colony with abundant sporulation at the periphery.

The generic name refers to the circular hyaline and dark bands on the coni-
dia.

Figure 2. Zebrospora bicolor, conidiophores and conidia from host (PDD
57681, type). Bar =10 um.
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Figure 3. Zebrospora bicolor, conidia from host, A-C (PDD 57682); D,E
(PDD 57688) F (PDD 57683). Bar =10 um.

On Freycinetia baueriana Endl. ssp. banksii (Cunn.) Stone

Specimens examined: New Zealand, NORTHLAND, Puketi, 21.IV.1985,
R.E. Beever (PDD 57685); Ngmotonga Scenic Reserve, May 1985, G.J.
Samuels (PDD 57687); Waipoua Forest, Te Matua Ngahere Track, 20.X.
1987, E.H.C. McKenzie (PDBO57689); Waima, Waiotemarama Track, 21.X.
1987, E.H.C. McKenzie (PDD 57688); Omahuta State Forest, Kauri Re-
serve, 22.X.1987, E.H.C. McKenzie (PDD 57679; PDD 57681 - holotype);
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Puketi, 23.X.1987, E.H.C. McKenzie (PDD 57682). AUCKLAND, Swanson,
Tram Valley Road, 30.111.1983, E.H.C. McKenzie (PDD 57673); Waitakere
Range, Fairy Falls Track, 3.11.1984, P.R. Johnston (PDD 57690); Hunua
Range, Waharua Regional Park, 18.V.1985, R.E. Beever (PDD 57680). COR-
OMANDEL, Little Barrier Island, Awaroa Stream, June 1984, P.R. John-
ston (PDD 57675); Kauaeranga Vailey, Moss Creek Hut Track, 30.VIIL.1986,
E.H.C. McKenzie (PDD 57678); K{auaeranga Valley, Tarawaere Dam Track,
1.IX.1986, E.H.C. McKenzie (PDD 57677); Little Barrier Island, Summit
Track, 7.1V.1988, E.H.C. McKenzie (PDD 57686). WAIKATO, near Kawhia,
Te Kauri Reserve, 20.V.1988, E.H.C. McKenzie (PDD 57672). TARANAKI,
Rotokare Walk, 13.X11.1989, E.H.C. McKenzie (PDD 57684); Rotorangi Hy-
dro Walk, 14.X11.1989, E.H.C. McKenzie (PDD 57683). MARLBOROUGH
SOUNDS, Durville Island, track to Bullock Bay, 23.1.1988, R.E. Beever
ﬁggg 57676). NELSON, Puponga Farm Park, 13.11.1987, V. & R.C. Cooper
57674).

On Freycinetia wilderi Mart.
Specimens ined: Cook Islands, RAROTONGA, 5.X1.1984, P.J. Brook
(PDD 57692); track to south of Te Rua, 9.IX.1987, R.E. Beever (PDD 57693);
Cross Island Track, 24.X1.1990, G. McCormack (PDD 57694).

On Freycinetia spp.

Specimens examined: Western S UPOLU, Afi lu, 15.X1.1986,
W.W.P. Gerlach (PDD 57691). New Caledonia, Mt Panié, 1300 m, 15.XII.
1990, J.S. Dugdale (PDD 58238).

Zebrospora has similar morphology to genera such as Acroconidiella, Curvu-
laria, and Duosporium. Superficially, the conidia most closely resemble
those of the mono:yhpic genus Duosporium. However, Zebrospora bicolor
differs in lacking the secondary conidia characteristic of Duosporium ya-
madanum (Matsuura) Tsuda & Ueyama (1982), in growing and sporulating
on malt extract agar, and in the distinctive colour pattern of the conidia.
D. yamadanum is pathogenic to Cyperus spp.; C. bicolor is known only on
dead leaves of Freycinetia. It is one of the more common dematiaceous
hyphomycete species found on Freycinetia leaves.
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Abstract

A short historical account is given of fungal collections from the Chatham Islands,
New Zealand, followed by an annotated list of the fungi, and an alphabetical host list.
Most of the records are based on collections made by the author in Manch 1983 when
particular attention was given to fungi g plant di:

macrofungi and some leaf litter ples were also coll d. The list ins 123
named species of fungi including eight unpublished, new taxa. One pathogen, Puc-
cinia crepidicola H. & P. Sydow is recorded in New Zealand for the first time, and
30 new host/pathogen records are given for 26 other species.

Kleywords Chatham Islands; New Zealand; fungi; new records; host
plants

The Chatham Islands (44° S, 176° W) lie approximately 860 km east of
Christchurch, New Zealand (Fig. 1). The group, with a total land area of
less than 100,000 ha, is composed of two main islands (Rekohu or Chath
and Rangiauria or Pitt) and several smaller islands, rocks and stacks. Al-
though both Chatham and Pitt were originally covered with forest, wetland
and rushland, most of the vegetation today is severely modified and large
areas are grazed by sheep and cattle.

A of the tion are provided by Devine (1982), Kelly (1983)
and Given & Williams (1985). The over- riding impressions of today’s plant
cover are of the extensive moorland-like vegetation dominated by bracken
(Pteridium esculentum (Forst. f.) Cockayne) and umbrella fern (Gleiche-
nia sp.), the omnipresent exotic pasture plants, a peatland community of
Sporodanthus traversii (F. Muell.) Kirk and shrubs on the southern table-
lands, and the extensive Dracophyllum arboreum Ckn. dominated forest
in the south. The vascular plant flora consists of about 320 native species,
including 37 endemic plant taxa, and about 200 adventive species dden
8; Healy 1959, Given & Williams 1985), along with a range of cultivated
plants.

Few fungi are known from the Chatham Islands, and there has been
no previous systematic attempt to collect and study them. The naturalist
FI Travers visited in 1863 and 1871. His 1863 plant collections, which
apparently did not include any fungi, were sent to Melbourne and described
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Figure 1. Location of Chatham Islands, and main collecting sites.

by Mueller (1864). Travers collected fungi during his second visit (Mueller
1872) but the fate of most of his fungal collections is largely unknown. A
list of his fungi was never published and only a few collections have been
cited in the literature. Six of Travers’ fungal specimens are held in the
National Herbarium of Victoria (MEL), and two of these are duplicated in
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Kew herbarium. Cunningham (1952) cites two other Travers specimens
from Chatham Islands, held at Kew. Saccardo (1887, 1888) listed three
fungi from the Chatham Islands. These three records were carried forward
by Cooke (1892a). With respect to one of these, Grandinia ocellata Fr., the
copy of Cooke’s book held at DSIR Plant Protection, has been annotated
“),r G. H. Cunningham ‘not at Kew’. The rust, Melampsora hypericorum

int. was collected on Hypericum androsaemum L. by E. A. Madden in
1954, and included in the list of specimens seen by Baker (1956). Cun-
mngham (1931) listed Chatham Islands as a locality for the rust, Uromyces
microtidis Cooke on Microtis unifolia (Forst. f.) Reichb., but there were
no further details and no specimen is held in the herbarium of DSIR Plant
Protechon (PDD) In 1924 E. F. Northcroft was a member of an Otago Insti-
tute to the Chatham Islands. Northcroft sent fungal specimens
to C. G. Lloyd, in Cincinnati, Ohio, U.S.A., and eight of these were listed
from the Chatham Islands (Llorv‘d 1924) To date only one fungal species,
Chromosporium pall has been described from the
Chatham Islands (Cooke 1892b) However, as a result of the author’s visit
to Chatham Islands, a new species has been described (Samuels et al. 1987)
and descriptions of seven other new taxa are in pre tion. In herb. PDD
there were, prior to 1983, six specimens of fungi from Chatham Islands.
Of these six fungi, Auricularia polytricha (Mont.) Sacc. and Physalacria
stilboidea (Cooke) Sacc. were re-collected by the author in 1983.

The author visited Chatham Islands ﬂ'om 4 to 14 March 1983. While
particular attention was given to d ants, m ungi
and leaf litter samples were also collected. The main eollect:mg sites, all on
Chatham Island, are shown in Fig. 1. Apart from a few specimens collected
in a private garden near Waitangi, all others were taken from naturalised
or indigenous vegetation. Specimens were dried and taken to Auckland for

1. Most collections are housed in the herbarium of DSIR Plant
Protection (PDD), but a few have been lodged in the Institut fur Spezielle
Botanik, Zurich (ZT).

The following list ins 123 d ies of fungi. One path:
Puccinia crepidicola H. & P. Syd. is recorded in New Zealand for the rst
time, and a further 30 new host/pathogen records for New Zealand are in-
dicated by an asterisk (*). All specimens have been collected by the author
on Chatham Island in March 1983, unless otherwise stated. The group to
which each fungus belongs is denoted by a letter after the author citation
thus: A = Ascomycotina, B = Basidiomycotina, D = Deuteromycotina. For
the rust fungi, I indicates the presence of aecia, II uredinia, and III telia.

THE FUNGI

Aganclu . (B)

in pasture (PDD 44586).
Aleurodiscus mirabilis (Berkeley & Curtis) Hohnel, Sber. Akad. Wiss.
Wien 118: 818, 1909 (B)

on twigs (PDD 44730).
Small discoid, cream coloured fruitbodies up to 3 mm diam. Common in
the North Island of New Zealand on bark of dead branches.
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Alternaria sp. (D)

on Lolium perenne L. (PDD 52037).
Ascochyta sp. (D)

on Vicia sativa L. (PDD 44052).
Associated with blighted leaves.

Auricularia polytricha (Montagne) Saccardo, Atti Ist. veneto Sci., Ser.
6, 3: 722, 1885 (B)
on Plagianthus sg. PDD 39242 - Rangatira (South East Island), 1 Jan
1970, leg. B. G. Hamlin (2040).
on fallen log (PDD 43837, 43838); MEL - labelled Hirneola hispidula
Berk., H. H. Travers (No. 155); (Saccardo 1888 - as Hirneola poly-
tricha - localic.ly cited as ‘Chat s isl.”); (Cooke 1892a - as Hirneola
polytricha); (Massee 1906 - as Hirneola polytricha); (Lloyd 1924 -
sent by E. F. Northcroft); (McNabb 1964 - Chatham Islands, F61).
Wood ear fungus. Widespread 'and common throughout New Zealand on
dead wood of many different tree species.

Bjerkandera adusta (Willdenow) P. Karsten, Meddn Soc. Fauna Flora
fenn. 5: 38, 1879 (B)
on fEallFe‘n;‘og (}I:DD 44738); (Lloyd 1924 - as Polyporus adustus - sent by
).
Po]ma bracket fungus‘ Frmtbodles annual, on fallen branches and trunks.

d in New Z
(BAlumena graminis (de Candolle ex Mérat) Speer, Sydowia 27: 2, 1975
)
*on Bromus mollis L. (PDD 43910).

Powdery mildew. Widespread on introduced grasses and cereals in New
Zealand.

Buergenerula zelandica McKenzie, ined. (A)

*on Carex virgata Boott (PDD 44179, 44180, 44183, 44224).
Leaf spot. Elongate, dark brown lesions, coalescing and covering large parts
of the leaf. This species has since been found on Carex sinclarii Boott in
the North Island (BK‘IcKenne 1987).

galvgtw( E)trxformn (Bulliard) Jaap, Verh. bot. Ver. Prov. Brandenb. 59:
7, 1917

MEL - labelled Lycoperdon coelatum (exoletum), H. H. Travers (No. 1).
Puffball. Up to 10 cm diam., on ground in grass. Widespread in New
Zealand.
Cercospora microlaenae McKenzie & Latch, N. Z. Jl agric. Res. 27: 115,
1984 (D)

on Microlaena stipoides R. Br. (PDD 44073).
Leaf spot. Common on this grass in the Auckland area.
Cemoa ora zebrina Passerini, Hedwigia 16: 124, 1877 (D)

edicago arabica (L.) Hud. (PDD 44062).

Leat'spot Common on spotted medick and clovers throughout New Zealand.

Chalara australis McKenzie, ined. (D)
on Dracophyllum arboreum Ckn. (PDD 52058).
Saprophytic on fallen leaves.
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Chalara distans McKenzie, ined. (D)
on Dracophyllum arboreum Ckn. (PDD 49389).
Saprophytic on fallen leaves.

Cheilymenia raripila (Phillips) Dennis, Kew Bull. 14: 428, 1960 (A)

on cow dung (PDD 46778).
Small, ca. 0.5-1 mm diam., pale orange coloured apothecia. Apparently
restricted to cow dung (Rifai 1968).

Cslg'onﬁc;cpoﬁum pallescens Cooke & Massee in Cooke, Grevillea 21: 1,
1892 (

among mosses (Cooke 1892b - leg. Kirk 383).
This fungus was described from a Chatham Islands collection. According
to Hughes (1958) Chromosporium is a nomen dubium.

Circinotrichum chathamiensis McKenzie, ined. (D)
on Myrsine chathamica F. Muell. (PDD 49391).
Saprophytic on fallen leaves.

Circinotrichum maculiforme Nees, Syst. Pilze Schw.: 18, 1816 (D)
on Ripogonum scandens J. R. & G. Forst. (PDD 49392).
Saprophytic on fallen leaves.

Circin[«)m-ichum papakurae Hughes & Pirozynski, N. Z. JI Bot. 9: 40,
1971 (D)
on Corynocarpus laevigatus J. R. & G. Forst. (PDD 49393).
Sro hytic on fallen leaves. Described from New Zealand on fallen leaves
ilschmiedia tarairi (A. Cunn.) Benth. & Hook. f.

Cslagl(gAe)pa purpurea (Fries) Tulasne, Annls Sci. nat. Bot. Sér. 3, 20: 45,
185.

on Ammophila arenaria (L.) Link (PDD 43849, 43852).

on Critesion murinum (L.) Léve (PDD 44173, 44176).

on Dichelachne crinita (Linné f.) Hook. f. (PDD 44065).

on Echinopogon ovatus (Forst. f.) Beauv. (PDD 52042).

on Holcus lanatus L. (PDD 44055).

on Lolium perenne L. (PDD 43893).

*on Rytidosperma unarede (Raoul) Connor & Edgar (PDD 43846, 44050).
Ergot. Common and widespread on seedheads of many grass and cereal
hosts in New Zealand.

Codinaea simplex Hughes & Kendrick, N. Z. Jl Bot. 6: 362, 1968 (D)
on Cyathodes robusta Hook. f. (PDD 49394).
on Dracophyllum arboreum Ckn. (PDD 49395).

Saprophytic on fallen leaves. Described from New Zealand on bark.

((‘E)" totrichum graminicola (Cesati) Wilson, Phytopathology 4: 110,1914
on Hierochloe redolens (Vahl) Roem. & Schult. (PDD 43934).
on Holcus lanatus L. (PDD 43898).
on Lolium perenne L. (PDD 46733).

*on Rytidosperma clavatum (Zotov) Connor & Edgar (PDD 43923).
Associated with a leaf spot on H. lanatus, and with senescing leaves and
stems on the other three grasses. Symptoms of infection by C. graminicola
are often obscure, but in New Zealand distinct lesions have been described
for H. redolens (McKenzie & Latch 1984) and for L. perenne (Latch 1966).
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Crypt ghlale insularis McKenzie, ined. (D)
racophyllum arboreum Ckn. (PDD 49399).
Saprophyhc on fallen leaves.

Cystolepiota sp. (B)
on wood (ZT 1879).

Dactylaria sp. (D)
on Carex lessoniana Steud. (PDD 52059).
on Carex virgata Boott (PDD 52060).

Daldinia concentrica (Bolton) Cesati & de Notaris, Comment. Soc. Critt.
Ital. 1: 197, 1863 (A)
on dead stump of Olearia traversii (F. Muell.) Hook. f. PDD 39243 - Te
One Stream near Owenga, 9 Jan 1970, leg. B.G. Hamlin (2041).
Cramp balls. Conspicuous reddish-brown to black fruit bodies up to 6 cm
diam. Widespread throughout New Zealand. Usually saprophytic but may
occur as a wound pathogen on a wide range of host plants.

Diplocarpon rosae Wolf, Bot. Gaz. 54: 231, 1912 (A)
anamorph Marssonina rosae (Libert) Diedicke, Krypt. Fl. Mk Brandenb.
9: 830, 1915
on Rosa sp. cult. (PDD 44107)
Black spot of roses. A in New Zeal

Drechslera dematioidea (Bubdk & Wroblewski) Subramanian & Jain,
Curr. Sci. 35: 354, 1966 (D)

on Hierochloe redolens (Vahl) Roem. & Schult. (PDD 43933).
On dead stem. Previously recorded in New Zealand on seed of several grass
species (McKenzie 1978), and causing shoot blight of Leucospermum nutans
R. Br. (Boesewinkel 1986)

Drechslera phlei (Graham) Shoemaker, Can. J. Bot. 37: 881, 1959 (D)

on Rytidosperma unarede (Raoul) Connor & Edgar (PDD 44072).
Found onll\: on senescing leaves. Previously recorded in New Zealand on
seed of Lolium perenne and Phleum pratense L. (McKenzie 1978).

Drechslera cf. triseptata (Drechsler) Subramanian & Jain, Curr. Sci.
35: 3855, 1966 (D)

on Holcus lanatus L. (PDD 52043).
Found only on senescing and dead leaves. D. triseptata has been previously
recorded in New Zealand on seed of several grass species (McKenzie 1978).

Dreschlera sp. (D)
on Rytidosperma unarede (Raoul) Connor & Edgar (PDD 43993).

Elsinoe venela (Bu.rkholder) Jenkins, J. agric. Res. 44: 696, 1932 (A)
tor (Ellis & Everhart) Jenkins & Shear, Phy-
topatholtzgy 36: 1047, 1946

on Rubus fruucasus L. (PDD 44121).
Cane spot or anthracnose. Small light coloured spot with a dark reddish
margin on leaves or canes. Widespread in New Zealand on introduced
Rubus spp.
Enty lendulae (Oud ) de Bary, Bot. Ztg 32: 102, 1874 (B)
on Calendula oﬁ?cmalxs L. (PDD 46729).
Calendula smut. Sori in leaves, as round greenish to brown spots. Found
on cultivated calendula throughout New Zealand.

d
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Egnzlyl(oBr;m dactylidis (Passerini) Ciferri, Boll. Soc. bot. ital. 1924(2): 55,
1924

on Agrostis stolonifera L. (PDD 44139).

on Dactylis glomerata L. (PDD 44220).
Leaf smut. Sori in leaves as black or leaden-grey oval to linear spots.
Widespread throughout New Zealand.

Entyloma heteromeria McKenzie, ined. (B)
*on Hydroeotyle heteromeria A. Rich. (PDD 52061, 52062).
Leaf smut. Sori in leaves as grey or black subcircular spots.
Erysiphe trifolii Greville, FL. edin.: 459, 1824 (A)
on Trifolium dubium Sibth. (PDD 44061).
Powdery mildew of clovers. In New Zealand it infects several species of
Trifolium and some other legumes.

Eudarluca caricis (Fries) O. Eriksson, Bot. Notiser 119: 35, 1966 (A)
anamorph Sphaerellopsis filum (de Bivona-Bernardi) Sutton, Mycol. Pap.
141: 196, 1977
on Puccinia cockaynei on Germana chathamica Cheesem. (PDD 44083).
on Uredo scirpi-nod: pis inundata R. Br. (PDD 50834).
Hyperparasitic in sori of rust fungi. Common and widespread in New
Zealand on many different species of rust.

Fomes pomaceus (Persoon) Lloyd (Lloyd 1924) = Phellinus pomaceus (Per-
soon) Maire

Ganoderma applanatum (Persoon) Patouillard, Bull. Soc. mycol. Fr. 5:
67, 1889 (B)

on fallen log (PDD 44741).
Polypore bracket fungus. Associated with a white heart rot of living trees.
Large fruitbodies, up to 16 cm diam. and 6 cm thick, occur on dead stand-
ing and fallen trunks. Widespread and common in New Zealand on many
woody hosts.

Gemhéum triplex Junghuhn, Tijdschr. Natuurl. Gesch. Physiol. 7: 287,
1840 (B)
MEL - originally named Geaster saccatus Fr., leg. H. H. Travers.
Redetermined as Geastrum triplex by J. W:]hs, 4 Aug 1956; K - D.
A. Reid, pers. comm. - filed as Geastrum saccatum.
Earthstar. Widespread in New Zealand, usually on litter on ground.

Gl ella ci lata (St ) Spaulding & Schrenk, Science, Ser. 2,
17: 751, 1903 (A)
anamorph Colletotrichum gloeosporioides (Penzig) Penzig & Saccardo, Atti
Ist veneto Scx., Ser. 6 2 670, 1884

*on P icus Kirk (PDD 52045).
Leaf spot. Circular brown lesions, becoming pale, up to 5 mm diam. Only
the anamorph was present.

Grandinia ocellata Fries (Saccardo 1888) = Phlebia livida (Fries) Bre-
sadola

Gyrothrix circinata (Berkeley & Curtis) Hughes, Can. J. Bot. 36: 771,
1958 (D)

on Cyathodes robusta Hook. f. (PDD 49403).

on Dracophyllum arboreum Ckn. (PDD 49405).




202

on Myrsine chathamica F. Muell. (PDD 49404).
Saprophytic on fallen leaves.

Gyrothrix citricola Pirozynski, Mycol. Pap. 84: 19, 1962 (D)
on Dracophyllum arboreum Ckn. (PDD 49406).
on Myrsine chathamica F. Muell. (PDD 49407).
Saprophytic on fallen leaves.

Gyrothrix podosperma (Corda) Rabenhorst, Deut. Kryptfl. 1: 72, 1844
(D)

on Rhopalostylis sapida Wendl. & Drude (PDD 49402).
gzplropgytic on fallen leaves. This species was previously unknown in New
aland.

Gyrothrix vf)r)ticiclada (Goidanich) Hughes & Pirozynski, N. Z. JI Bot.
9: 42, 1971 (

on Myrsine chathamica F. Muell. (PDD 49408).
Saprophytic on fallen leaves.

Hendersonia phormii Naito, Sci. Rep. Kagoshima Univ. 1: 77, 1952 (D)
on Phormium tenax J. R. & G. Forst. (PDD 44066).

Leaf spot. Elliptical lesions, up to 10 x 2 mm, reddish or purple coloured

on upper surface, dark brown to black on lower surface of Igaf.

Hirneola polytricha (Montagne) Fries (Saccardo 1888) = Auricularia poly-
tricha (Montagne) Saccardo
Hygrocybe sp. (B)

on groumf (PDD 44589).
Idriella vandalurensis Vittal, Curr. Sci. 39: 520, 1970 (D)

on Dracophyllum arboreum Ckn. (PDD 49410).

on Myrsine chathamica F. Muell. (PDD 49408).
Sapropgytic on fallen leaves. This species was previously unknown in New
Zealand.

Iodosphaeria ripogoni Samuels, Miiller & Petrini, Mycotaxon 28: 490,
1987 (A)
anamorph Selenosporella sp. and Ceratosporium BB.
on Ripogonum scandens J. R. & G. Forst. (PDD 47872); (Samuels et
al. 1987 - Holotype).
Saprophytic on dead stems. Known also from one collection in Taranaki.

KuehnBeola uredinis (Link) Arthur, Res. Sci. Congr. Bot. Vienne: 342,
1905 (B)

on Rubus fruticosus L. (PDD 44120 - II).
Stem rust. Widespread throughout New Zealand.

Lopharia cinerascens (Schweinitz) G. H. Cunningham, Trans. R. Soc.
N. Z. 83: 622,1956 (B)

(Cunningh 1952 - Chath Islands, Travers, No. 7 - filed at Kew
as Stereum subporiferum Berk.); (Cunningham 1963 - Chatham
Islands, Travers No. 7).

Fruitbody effused-reflexed. Common and widespread in New Zealand on
bark or dead wood. Cunningham (1952) regarded this specimen as a Pe-
niophora, but later included it as L. cinerascens (Cunningham 1963).
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Lg hosdzrrxl)um gramineum (Fries) Chevallier, Fl. gén. env. Paris 3:
435, 1826 (.
on Hnerockloe redolens (Vahl) Roem. & Schult. (PDD 49369); (Johnston
89).

d and through New

pmphytlc on dead leaves. Wid
Zealand on both indigenous and introduced grasses.

Lycoperdon caelatum Bulliard = Calvatia utriformis (Bulliard) Jaap

Marasmius sp. (aff. Strobilurus) (B)
on leaf litter (PDD 43944).

Msil;népaora euphorbiae (Schubert) Castagne, Obs. Pl Acotyl. 2: 18,
1

on Euphorbia peplus L. (PDD 43895 - II, III).
Rust. Common and widespread in New Zoainnd

Melmrsngnog; hypericorum Winter in Rabenhorst, Krypt. Fl. Ed. 2, 1(1):
241, 1882 (
on Hypericum androsaemum L. PDD 14191; (Baker 1956 - Te Whanga
Lagoon, Te One, May 1954, E. A. Madden). Details filed with speci-
men give - ‘collected 5 Feb 1954 E. A. Madden imen No. 91"
Rust. Widespread on this host throughout New Zealand.

(bgglacapnodium moniliforme (Fraser) Hughes, Mycologia 68: 709, 1976

on Myrsine chathamica F. Muell. PDD 19116 - Te Whanga Lagoon, 5
Nov 1959, leg. N. T. Moar (1553).
Sooty mould. \V)despread and throughout New Zealand on trees,
shrubs and ferns.

Mpycena austrororida Singer, Ark. Bot. Ser. 2, 4, Hafte 5: 394, 1962 (B)
on wood (PDD 44577, 44578, 44582).

This agaric is known on mttir‘:f wood and debris from Argentina, Chile, and

throughout the North Island of New Zealand. It wasinitially described from

New Zealand as M. veronicae Stevenson.

Mycena sp. (B)
among moss (PDD 44579).
on wood (PDD 44584).

M; haerella br icicola (Duby) Oud Rév. Champ. Pays-Bas
2 210 1897 (A)

on Brassica oleracea L. var. capitata L. (PDD 46728).
Mycosphaerella ring spot. This disease is common on Brassica spp. in New
Zealand. Spots become almost black with the formation, often in
zones, of numerous ascomata.

Mycosphaerella killianii Petrak, Ann. mycol. 39: 324, 1941 (A)
anamorph Polythrincium trifolii Kunze, Syst. mycol. 3: 368, 1832

ifolium repens L. (PDD 44080).
Black or sooty blotch of clovers. Black fungal colonies on lower surface of
leaves. Widespread throughout New Zealand.

Mycosphaerella sp. (A)
*on Hydrocotyle heteromeria A. Rich. (PDD 52063).
Leaf blotch. Black ascomata scattered over leaf.
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Nectria tasmanica Berkeley, Fl. Tasman. 2: 279, 1860 (A)
anamorph Cylindrocarpon sp

(Lloyd 1924 - sent by E. I-‘ Northeroft).
Gregarious ascomata on a small brown stroma, 2-6 mm diam. Common
and widespread throughout New Zealand on plant debris.
Oidium sp. (D)

on Plantago major L. (PDD 44056).

*on Plantago raoulii Decne (PDD 44144).

on Solanum cf. aviculare Forst. f. (PDD 52046).

on Urtica australis Hook. f. (PDD 46730).
Powdery mildew.

Omphalina sp. (B)
on Sphagnum sp. (PDD 44591).
on peat (PDD 44588).
on rotting wood (PDD 44590).

Panaeolina sp. (B)
on soil (PDD 44593).

Panaeolus sp. (B)
on dung (PDD 44592).
in pasture (PDD 44587).
Periconiella phormi M. B. Ellis, Mycol. Pap. 111: 13, 1967 (D)
on Phormium tenax J. R. & G. Forst. (PDD 43930).
Pu:rle leaf blotch. This indigenous fungus is widespread throughout New
and on P. tenax and P. cookianum Le Jolis.

Phellinus cf. endapalus (Berkeley) G. H. Cunningham, Bull. N. Z. Dep.
scient. ind. Res. 164: 237, 1965 (B)

on dead wood (PDD 44729).
Polypore bracket fungus. Large fruitbodies, up to 20 em diam. and 2 em
thick, occur on dead wood. Widespread and common in New Zealand on
many woody hosts.

Phellinus pomaceus (Persoon) Maire, Publ. Junta Cienc. Nat. Barcelona,
Treb. Mus. Cienc. Nat. Barcelona 15(2): 37,1933 (B)
(Lloyd 1924 - as Fomes pomaceus - sent by E. F. Northeroft).
pomaceus is a northern hemisphere fungus, and its occurrence in Chat-
ham Islands would seem unlikely. According to Cunningham (1965), Lloyd’s
records of this species from Australia and New Zealand were mostly based
on sp of P. dicus (Cooke) G. H. Cunn.

Pg:leb;g ll(lélda (Fries) Bresadola, Atti Accad. Sci. Lett. Arti Ag. Ser. 3, 3:
105, 1897 (B)
on rotten wood (Cooke 1892a); (Saccardo 1888 - as Grandinia ocellata -
cited as ‘Chetam Island Austrahae)
Fruitbody eﬂ}\,xsed Common and widespread in New Zealand on bark and
dead wood.

Pholiota sp. (B)
on wood (PDD 44583).
Phragmidium acaenae G. H. Cunningham, Trans. N. Z. Inst. 55: 18,

1924 (B)
*on Acaena novae-zelandiae Kirk (PDD 47784 - II, III).
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Rust. There are four indigenous Phragmidium spp. on Acaena in New
Zealand. A second collection of rustngDD 47783) on A. novae-zelandiae
had only uredinia present, and could not be assigned to any of the four rust
species. P. acaenae has been recorded in the Wellington region and in the
South Island on three Acaena spp. P. novae-zelandiae G. H. Cunn. was
previously the only rust known on A. novae-zelandiae.

PglsragBmidium of. tuberculatum J. Muller, Ber. dt. Bot. Ges. 3: 391,
1885 (B)
on Rosa sp. cult. (PDD 44082 - II, III, 44108 - II, III).

Rose rust. Common throughout New Zealand. Laundon (1970) suggested
that the rust on cultivated roses in New Zealand is P. tuberculatum, while
that on R. eglanteria L. is P. mucronatum (Pers.) Schlecht. These two
species can be differentiated by aeciospore characteristics, but only ure-
dinia and telia were p in the Chatham Islands collections.

Phyllosticta sp. (D)
*on Corynocarpus laevigatus J. R. & G. Forst. (PDD 46732).
Large leaf spot. This disease has also been found in Auckland.

Phycalacna nhlba:dea (Cooke) Saccardo, Syll. Fung. 9: 256, 1891 (B)
on F Kirk (PDD 52047); PDD 250 - leg. L.
Cocka e, 1908.
Small, stalked pale yellow fruitbodies up to 1 mm high, head 0.5 mm diam.,
on dead fallen leaves. Described from Ngw Zealand, and occurs throughout
the country on Pseudopanax spp.

ngl:;r(\ét)optit longinqua (Berkeley) Horak, Aust. J. Bot. Suppl. 10: 17,
1

on living wood (PDD 44581).
This agaric, which fruits on wood, is known also from Australia and South
America.

Polyporus adustus Willdenow (Lloyd 1924) = Bjerkandera adusta (Willde-
now) P. Karsten

Polyporus hirsutus Wulfden = Trametes hirsuta (Wulfden) Pilat

Polyscytalum sp. (D)
on Cyathodes robusta Hook. f. (PDD 49417).
Saprophytic on fallen leaves.

Pseudocercospora atromarginalis (Atkinson) Deighton, Mycol. Pap.
140: 139, 1976 (D)
on Solanum cf. aviculare Forst. f. (PDD 50790).

Leaf blotch. The fungus is widespread in New Zealand, especially on
Solanum nigrum L.
Pseud. i dicaginis (Lib.) Saccardo, Malpighia 1: 454, 1887 (A)

*on Aiedicago lupulina L. (PDD 43937, 44053, 44064).
Leaf spot. Small lesions <1 mm diam., black, irregularly-shaped, most
noticeable on upper surface of leaflets. Apothecia erumpent within larger
spots. Common and widespread on Medicago spp. in New Zealand.

Pseudopeziza trifolii (de Bivona-Bernardi) Fuckel, Jb. nassau Ver. Nat-
urk. 2: 290-1, 1870 (A)

*on Trifolium cernuum Brot. (PDD 44172).
Leaf spot. Small lesions <1 mm diam., brown, irregularly-shaped. Apothe-
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cia erumpent within larger spots. C and pread on Trifoli
spp. in New Zealand.
Puccinia antirrhini Dietel & Holway, Hedwigia 36: 298, 1897 (B)

on Antirrhinum majus L. (PDD 44122 - II, III).
Rust. Common on antirrhinum in New Zealand, and also occurs on Linaria
macroccana Hook. f.

Puccinia aucta Berkeley & F. Miiller, J. Linn. Soc. Bot. 13: 173, 1872

)
on Lobelia anceps Linné f. (PDD 44157 - III).
Rust. This indigenous species is widespread on L. anceps in New Zealand.

Puccinia brachypodii Otth var. poae-nemoralis (Otth) Cummins & H.
C. Greene, Mycologia 58: 705, 1966 (B)

on Anthoxanthum odoratum L. (PDD 43915 - II).

on Poa annua L. (PDD 44057 - 11, 44058 - II).
Rust. Common and mdespread on several introduced grasses, and on the
endemic Hierochloe , in New land

Puccinia calcitrapae var. calcitrapae de Candolle, FI. Fr. 2: 221, 1805
(B)

on Carduus tenuiflorus Curtis (PDD 44152 - III).
Rust. Common and widespread on Carduus spp. in New Zealand.

Puccinia caricina de Candolle, FL Fr. 6: 60, 1815. (B)
on Carex lessoniana Steud. (PDD 44230 - II).
*on Carex ternaria Boott (PDD 44225 - II, III).
*on Carex ventosa C. B. Clarke (PDD 44227 - II, III).
on Carex virgata Boott (PDD 44226 - II).
Rust. This introduced species is widespread on indigenous Carex spp. in
New Zealand. Cunningham (1931) recorded C. ternaria as a host, with
records from Tirau, Seatoun and Wakatipu. However, C. ternaria occurs
only in the Chatham Islands, Antipodes Islands and Auckland Islands. The
hosts for the collections cited by Cunningham have been redetermined as
C. coriacea Hamlin and C. geminata Schkuhr.

Puccinia cockaynei G. H. Cunningham, Trans. N. Z. Inst. 54: 670, 1923
(B)

*on Gentiana chathamica Cheesem. (PDD 44084 - II).
1Rusdl: This endemic species infects several Gentiana spp. in the South Is-
an

Puccinia coronata Corda, Icon. fung. 1: 6,1837 (B)

on Agrostis capillaris L. (PDD 44255 - II, III).

on Agrostis stolonifera L. (PDD 44182 - II, III).

on Avena fatua L. (PDD 43894 - I, 43929 - II, III).

on Dactylis glomerata L. (PDD 43901 - II).

on Holcus lanatus L. (PDD 43928 - II, 44077 - II).

on Lolium perenne L. (PDD 43897 - II).
Crown rust. Common and widespread on many different grasses in New
Zealand.
Puccinia crepidicola H. & P. Sydow, Ost. bot. Z. 51: 17, 1901 (B)

*on Crepis capillaris (L.) Wallr. (PDD 43911 - II, III, 43913 - II).

Rust. The Chatham Islands collections were the first record of this species
in New Zealand. Since then it has become common and widespread through-
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out the country. Elsewhere, several species of Puccinia have been recorded
on Crepis. The absence of aecia in the New Zealand specimens, and the host
species, suggsts that the local collections are P. crepidicola. ’lbhosgores
of the New Zealand collections are slightly larger than those of British col-
leggg)ns - 26-44 x 23-29 um versus 30-36 x 22-26 um (Wilson & Henderson
i | o

Additional specimens examined:

Auckland, Mt Albert, 19.V.1983, E. H. C. McKenzie (PDD 44480 - II); Mt
Albert, 13.111.1984, E. H. C. McKenzie (PDD 45178 - II, III). Hawkes Bay,
Turangakumu, 26.111.1984, E. H. C. McKenzie (PDD 45088 - II). Mid Can-
terbury, Christchurch, Riccarton, 8.XI1.1984, A. J. Healy (PDD 46742 -
1I); Riccarton, 20.XI1.1988, A. J. Healy (PDD 55612 - II). Mackenzie, Lake
Tekapo, June 1987, D. Scott (PDD 45623 - II).

Puccinia crinitae McNabb, Trans. R. Soc. N. Z. 1: 241, 1962 (B)
on Dichelachne crinita (Linné f.) Hook. f. (PDD 43920 - II).
Leaf rust. Occurs throughout New Zealand, but restricted to D. crinita.

Puccinia graminis Persoon, Syn. meth. Fung.: 228, 1801 (B)

on Critesion murinum (L.) Love (PDD 44177 - II).

on Dactylis glomerata L. (PDD 43899 - I, 43919 - II).

on Lolium perenne L. (PDD 43917 - II, 43918 - II, III, 44078 - II).
Stem rust. Common and widespread on many different grasses and cereals
in New Zealand.

gugénug hlfﬁacli (Rohling) Martius var. hieracii, Prodr. fl. mosq. Ed.
1817

on Tamxacum ofﬁcmale Wiggers (PDD 43912 II 1I0).
Leaf rust. This sp X ofﬁcmale since it was
first observed in New Zealand on this host in 1978
Puccinia hordei Otth, Mitth. Naturf. Ges. Bern 1870: 114, 1871 (B)

on Critesion murinum (L.) Love (PDD 44131 - II, III).
Barley rust. Common and widespread on barley grasses in New Zealand.
P hila Cooke & M. , Grevillea 22: 37,1893 (B)

on Juncus palhdua R. Br. (PDD 44184 - 11, I10).
Rust. Thisindigenous species is widespread on Juncus spp. in New Zealand.

:’Btgccinia l um M Hist. Fis. Polit. Chili 8: 43, 1852

on Malva neglecta Wallr. (PDD 44155 - II).
Rust. Common and widespread on species of Althaea, L a and Malva
in New Zealand.

Puccinia oxalidis Dietel & Ellis, Hedwigia 34: 291, 1895 (B)

on Oxalis articulata Sawgny (PDD 45328 - II).
Oxalis rust. This fi has b on Ozxalis spp. since it was
first observed in New Zealand in 1977.

Puccinia pelargonii-zonalis Doidge, Bothalia 2: 98, 1926 (B)
on Pelargonium x hortorum Bailey (PDD 44051 - II).
Rust. Widely distributed with the host in New Zealand.
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P"“?B";a recondita Roberge ex Desmazidres, Bull. Soc. bot. Fr. 4: 798,
1857

on Bromus mollis L. (PDD 43908 - II, 43909 - II).

on Elymus rectisetus (Nees) Love & CGonnor (PDD 45177 - 11, IID).

on Elytrigia repens (L.) Nevski (PDD 44181 - II, III).
Brown rust or leaf rust. Common and widespread on many grasses and
cereals in New Zealand.

Puccinia tenuispora McAlpine, Rusts of Australia: 137, 1906 (B)
*on %quf;?z banksiana Meyer var. acra Edgar (PDD 45189 - II, 45190 -
).
Rust. This indigenous species is restricted to Luzula spp. in New Zealand
and Australia.

PBuccinia tetragoniae McAlpine var. novae-zelandiae McKenzie, ined.
®B)

on Tetragonia te gommdes (Pallas) Kuntze (PDD 56064 - 0, II, III).
Rust. Common and wi l‘Fread on T. tetragonioides and T. tngyna Banks

& Sol. ex Hook. f. in the North Island. Previously recorded in New Zealand
as Uredo novae-zelandiae Laundon (1963).

tulatum Dietel in Engler & Prantl, Nat. Pflanzen-

Pucciniastrum p

fam. 6 8 47 1888 (B)
ilobium alsinoides A. Cunn. (PDD 44153).

Rust. 'l{ls introduced species has been recorded on several endemic Epilo-

bium spp. in the North Island, and is common on cultivated Fuchsia.

Pyrenophora avenae Ito & Kuribayashi in Ito, Proc. imp. Acad. Japan
6: 354, 1930 (A)
anamorph Drechslera avenae (Eidam) Scharif, Studies on graminicolous
species of Helminthosporium, Teheran: 72, 1963

on Dichelachne crinita (Linné f.) Hook. f. (PDD 43932, 44075).

on Hierochloe redolens (Vahl) Roem. & Schult. (PDD 43935)
Causes leaf spot and seedling blight of oats in New Zealand. Found mainly
on senescing leaves of the two grasses in Chatham Islands. Only the
anamorph was present. It has also been found on D. crinita at Woodhill,
near Auckland (PDD 36455).

Pyrenophora dictyoides Paul & Parbery, Trans. Brit. mycol. Soc. 51:
708, 1968 (A)
ggamtg‘p;x Drechslera dictyoides (Drechsler) Shoemaker, Can. J. Bot. 37:

1, 195

on Dactylis glomerata L. (PDD 43902).

Found on senescing leaves. Only the anamorph was present. Previously
recorded on cocksfoot seed in New Zealand (McKenzie 1978), and causing
net blotch of ryegrasses (Latch 1966).
Pyrenophora graminea Ito & Kuribayashi in Ito, Proc. imp. Acad. Japan
6: 353, 1930 (A)
anamorph Drechslera graminea (Rabenhorst ex Schlechtendal) Sh ker,
Can. J. Bot. 37: 881, 1959

*on Critesion murinum (L.) Love (PDD 44174).
Leaf stripe. Only the anamorph was present. First identified in New
Zealand, on barley, in 1975 (Arnst et al. 1978).




209

Pyrenophora teres Drechsler, J. agric. Res. 24: 656, 1923 (A)
argmmorph Drechslera teres (Saccardo) Shoemaker, Can. J. Bot. 37: 881,
1959

on Critesion murinum (L.) Love (PDD 43916, 44046).
Net blotch. Only the anamorph was present. This disease became preva-
lent and destructive in New Zealand on barley following the withdrawal of
organomercury seed treatments (Arnst 1976).

Ramaria abientina (Persoon) Quélet, FI. mycol. Fr.: 467, 1888 (B)
PDD 35847 - leg. H. H. Travers, 1872, No. 21 (No. 144); MEL - labelled
Clavaria abientina Scham., 1872, leg. H. H. Travers No. 21 (No.
144); K - D. A. Reid, pers. comm. - filed as Clavaria abientina.
R. abientina is a northern hemisphere fungus and the determination of the
Chatham Islands fungus must be queried. An early Australian record of
this fungus is in doubt (Corner 1950), and the species is not listed by Pe-
tersen (1988) in his treatment of clavarioid fungi of New Zealand.

R laria holci-l ti (Cavara) Deight Trans. Br. mycol. Soc. 59:
190, 1972 (D)

on Holcus lanatus L. (PDD 43914).
Leaf spot. Common throughout the year. Occurs naturally only on H. lana-
tus.

Ramularia rubella (Bonorden) Nannfeldt in Lundell & Nannfeldt, Fung.
Exsicc. Suec. No. 1992: 1950 (D)
*on Rumex conglomeratus Murray (PDD 44175).
on Rumex sp. (PDD 44076).
Ramularia leaf spot. Common on Rumex spp. throughout New Zealand.

Rosenscheldiella sp. (A)

*on Olearia traversii (F. Muell.) Hook. f. (PDD 44011).
Scattered, superficial, black ascomata on lower surface of leaves, surrounded
by rust-coloured discoloration of leaf hairs.

Schizophyllum commune Fries, Syst. mycol. 1: 330-1, 1821 (B)
on wood MEL - H. H. Travers No. 3 (No. 51); (Saccardo 1887 - as
Schizophyllum multifidum (Batsch) Fr.); (Cooke 1892a - as Schizo-
phyllum commune Fr. var. multifidum Fr.).
Small white, fan-shaped, feathery bracket fructifications occur singly or in
groups on wood. Common throughout New Zealand as a saprophyte and
ional wound path

Schizophyllum commune Fries var. multifidum (Cooke 1892a) = Schizo-
phyllum commune Fries
Schizophyllum multifidum (Batsch) Fries (S do 1887) = Schizophyl-
lum commune Fries
Septoria antirrhini Roberge & Desmazidres, Annls Sci. nat. Bot. Sér. 3,
20: 87,1853 (D)
on Antirrhinum majus L. (PDD 44123).

Septoria leaf spot.
Septoria sp. (D)

*on Deyeuxia sp. (PDD 52051).

*on Muehlenbeckia australis (Forst. f.) Meissn. (PDD 52048).

*on Sonchus oleraceus L. (PDD 52049, 52050).
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Leaf spot.

Sphaerodothis danthoniae (McAlpine) Walker & Francis, Trans. Br.
mycol. Soc. 69: 151, 1977 (A)
on Rggdo;perma unarede (Raoul) Connor & Edgar (PDD 43921, 43926,
43927).

Tar spot on leaves. Indig to New Zealand and Australia.

Sphaerotheca fuliginea (Schlechtendal) Pollacci, Atti Ist. bot. Univ.
Pavia Ser. 2, 2: 8, 1905 (A)

on Calendula officinalis L. (PDD 46734).
Powdery mildew. Common and widespread on Calendula in New Zealand

Stereum complicatum Fries, Epicr.: 548, 1838 (B)

(Cunningh 1952 - Chath Islands, N. Z., Travers - filed at Kew as

Stereum hirsutum Cooke).

Bracket fungus. Widespread and common in New Zealand on dead branches
of a wide range of plants. Cunningham (1952) redetermined the specimen
from Chatham Islands as S. rameale (Schwein.) Massee, a species which
does not occur in Australasia. He later treated the New Zealand species as
S. complicatum (Cunningham 1963).

gﬂt.ereum concolor Berkeley (Lloyd 1924) = Stereum fasciatum (Schweinitz)
es
Stereum fasciatum (Schweinitz) Fries, Epicr.: 546, 1838 (B)

(Lloyd 1924 - as Stereum concolor - sent by E. F. Northcroft).
Bracket fungus. Widespread and common in New Zealand on dead branches
and trunks of a wide range of plants.

Stereum hirsutum (Willdenow) Persoon, Rom. Mag. Bot. 1: 110, 1794

)
on wood (PDD 44745).
Bracket fungus. Widespread in New Zealand on wood and dead branches.

Stereum miquelianum Montag Tijdschr. Wis. Natuurk. Wetensch.
Amsterdam 4: 203, 1851 (B)
(Lloyd 1924 - sent by E. F. Northeroft).
According to Cunningham (1963) the description of this species is inade-
quate and there is no extant type specimen. Cunningham suggests that
}:léoyd’s record is based on specimens of S. elegans (Meyer) Fr. or S. affine
V.

Stereum rameale (Schweinitz) Massee (Cunningham 1952) = Stereum
complicatum Fries

Séere(tg;x vellereum Berkeley in J. D. Hooker, FI. Novae-Zelandiae 2: 183,
1855
on Dracophyllum arboreum Ckn. (PDD 44732, 44733); (Lloyd 1924 -
sent by E. F. Northeroft).
Bracket fungus. Widespread and common in New Zealand on dead branches
and twigs of a wide range of plants. Indigenous to New Zealand and Aus-
tralia.

Stilbella fimetaria (Persoon) Lindau in Rabenhorst, Kryp. FL 1(9): 301,
1910 (D)

on cat dung (PDD 46777).
Salmon-coloured synnemata up to 1 cm high on dung. Elsewhere occurs on
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many kinds of dung.

Suillus granulatus (Link) O. Kuntze, Rev. Gen. Pl. 3: 535, 1898 (B)
under Pinus radiata D. Don (PDD 50134).

This mycorrhizal bolete is widespread in New Zealand growing in associa-

tion with Pinus spp.

Thelephora terrestris Ehrhart : Fries, Syst. mycol. 1: 431, 1821 (B)
under Pinus radiata D. Don (PDD 44731).

Brown encrusting fungus. Mycelium growing over and binding pine nee-

%esl, h:ixmus and soil. Common and widespread under P. radiata in New

aland.

Trametes hirsuta (Wulfden) Pilat, Atl. Champ. Europ. 3: 265, 1939 (B)
MEL - labelled Polyporus hirsutus forma abnormalis, H. H. Travers.
Polypore bracket fungus. Saprophytic on fallen and attached dead branches.

Common and widespread in New Zealand on a wide range of plants.

Uredo chathamica McKenzie, ined. (B)
*on Carex chathamica Petrie (PDD 44228); PDD 42220 - Chatham Is-
land, Mahahatau Creek, J. F. Findlay, Jan 1955 (CHR 97202);
PDD 42221 - Chatham Island, east of Te Whanga Lagoon, J. F.
Findlay, Jan 1955 (CHR 97201); PDD 41170 - Pitt Island, B. G. Ham-
lin, 1 Dec 1957 (WELT 3325).
*on Carex trifida Cav. PDD 42218 and 42219 - Rangatira (South East
Island), B. Bell, Dec 1961 (CHR 158261 and 158260).
Rust. Known only from the Chatham Islands.

Uredo karetu G. H. Cunningham, Trans. N. Z. Inst. 55: 41, 1924 (B)

on Hierochloe redolens (Vahl) Roem. & Schult. (PDD 45175, 45176).
Rust. This indigenous species was known previously only from the type
collection from Bluff.

Uredo phormii G. H. Cunningham, Trans. N. Z. Inst. 55: 42, 1924 (B)
hormium tenax J. R. & G. Forst. (PDD 43931).

Rust. This endemic species although widespread, does not app to be

common in New Zealand. It also occurs on P. cookianum.

Uredo scirpi-nodosi McAlpine, Rusts of Australia: 202, 1906 (B)
on Isolepis inundata R. Br. (PDD 45171).
on Isolepis nodosa (Rottb.) R. Br. (PDD 44048).
on Isolepis distigmatosa (C. B. Clarke) Edgar (PDD 44148).
Rust. This indigenous stem rust occurs on Isolepis spp. throughout the
North Island, and in the northern South Island.

Uredo sp. (B)
*on Deyeuxia billardieri Kunth (PDD 52055).

Uromyces dactylidis Otth, Mitth. Naturf. Ges. Bern 1861: 85, 1861 (B)
on Dactylis glomerata L. (PDD 44079 - II, III).

Rust. Common and widespread on cocksfoot in New Zealand. Aecia are

produced on Ranunculus repens L

Uromyces danthoniae McAlpine, Rusts of Australia: 85, 1906 (B)
on Rytidosperma clavatum (Zotov) Connor & Edgar (PDD 43924 - II).
on Rytldosperma unarede (Raoul) Connor & Edgar (PDD 43925 - II).
Rust. This ind on Rytidosperma spp. in New
Zealand.
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Uromyces edwardsiae G. H. Cunningham, Trans. N. Z. Inst. 55: 392,
1924 (g;

on Sophora microphylla Ait. (PDD 43847 - I).
Rust. Aecia on pronounced fusiform swellings on branches. Telia, which are
not present on the Chatham Islands material, are associated with galls on
pods. This endemic species is widespread on Sophora spp. in New Zealand.

Uromyces ehrhartae McAlpine, Agric. Gaz. N. S. W. 6: 855, 1895 (B)
on Microlaena atlpmdea Br (PDD 43922 - II).

Rust. This indigenous sp on M. stipoides, and also occurs

on M. polynoda Hook. f. in New Zealand.

Uromyces microtidis Cooke, Grevillea 14: 12, 1885 (B)
on Microtis unifolia (Forst f.) Reichb. (Cunmngham 1931).

}Z‘:aslt 'It‘lhxs indig P is and widespread throughout New
an

Uromyces minor Schréter in Cohn, Krypt. Flora Schles. 3: 310, 1887 (B)
on Trifolium dubmm Sibth. (PDD 43936)

Rust. This n T. d and T. micranthum Viv. in

New Zealand. It has also been reeorded in New Zealand on Pisum sativum

L. (Laundon 1973).

y takou G. H. Cunningh Trans. N. Z. Inst. 54: 6217, 1923

Ur
(B)
*on Poa chathamica Petrie (PDD 52053 - II).
ZR::IL ’ghis endemic species is widespread on indigenous Poa spp. in New
and.

(lg)'omycen lae G. H. Cunningh Trans. N. Z. Inst. 61: 413, 1930

on Selliera radicans Cav. (PDD 44156 - I, II, III, 46731 - II).
Rust. This indigenous species is widespread in New Zealand.

Uromyces striatus Schroter, Abh. Schles. Ges. Vaterl. Cult., Abhth.
Naturwiss. 1869-72: 11, 1870 (B)
*on Medicago arabica (L.) Hud. (PDD 44063 - II).
on Medicago lupulina L. (PDD 43938 - I, 44060 - II).
Rust. Widespread on Medicago spp. including M. sativa L., in New Zealand.

BNO %ce' trifolii (Hedwig f. ex de Candolle) Fuckel, Symb. mycol.: 63,
187
on Trifolium repens L. (PDD 44059 - III).

Rust. Common and widespread on white clover in New Zealand.
Uromy trifolii-repentis Liro, Bidr. Kann. Finl. Nat. Folk 65: 94,
1908 (B)

*on Trifolium cernuum Brot. (PDD 46726 - III).
Rust. Common and widespread on several Trifolium spp. in New Zealand.

Uromyces viciae-fabae (Persoon) Schriter, Hedwigia 14: 161, 1857 (B)
on Vicia sativa L. (PDD 43896 - II, III).
Rust. Common on vetches and on V. faba L. in the North Island.

Ustilago bullata Berkeley in J. D. Hooker, Fl. Novae-Zelandiae 2: 196,
1855 (B)
on Bromus willdenowii Kunth (PDD 50294); (Vénky 1985 - Waitangi,
18 Feb 1983, E. H. C. McKenzie).
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Ear smut. Black spore mass in spikelets replacing the flower parts. Com-
mon and widespread on Bromus spp. and Elymusr in New Zealand

Ustilago striiformis (Westendorp) Niessl, Hedwigia 15: 1, 1876 (B)
on Holcus lanatus L. (PDD 44045, 44074).

Stripe smut. Sori in leaves and aborted inflorescences. Recorded on several

grasses in New Zealand.

Vascellum pratense (Persoon) Kreisel, Feddes Repert. nov. Spec. Regni

veg. 64: 159, 1962 (B)

on ground in pasture (PDD 44734).

Puffball. Up to 3.5 cm diam. C

in New Zealand in grassl

Venturia rumicis (Desmaziéres) Winter in Rabenhorst, Kryptfl. 1(2): 435,

1887 (A)

on Rumex obtusifolius L. (PDD 43939, 44185).
Venturia leaf spot. Occurs on Rumex spp. throughout New Zealand.

XAylaria plebeja Cesati, Atti Accad. Sci. fis. mat., Napoli 8(3): 16, 1879

(Lloyd 1924 - sent by E. F. Northcroft).

There appears to be no other record of this tropical fungus from New

Zealand.

Zygosporium minus Hughes, MycaL Pap. 4: 6-7,1951 (D)

on Corynocarpus laevigatus J. R.

Saprophytic on fallen leaves.

& G. Forst. (PDD 49431).

HOST INDEX
Acaena novae-zelandiae Bromus willdenowii
Phragmidium acaenae Ustilago bullata
Agrostis capillaris Calendula officinalis
Puccinia coronata Entyloma calendulae
Agrostis stolonifera Sphaerotheca fuliginea
Entyloma dactylidis Carduus tenuiflorus

Puccinia coronata
Ammophila arenaria
Claviceps purpurea
Anthoxanthum odoratum
Puccinia brachypodii var.
poae-nemoralis
Antirrhinum majus
Puccinia antirrhini
Septoria antirrhini
Avena fatua
Puccinia coronata
Brassica oleracea var. capitata
Mycosphaerella brassicicola
Bromus mollis
Blumeria graminis
Puccinia recondita

Puccinia calcitrapae var.
calcitrapae

Carex chathamica

Uredo chathamica
Carex lessoniana

Dactylaria sp.

Puccinia caricina
Carex ternaria

Puccinia caricina
Carex trifida

Uredo chathamica
Carex ventosa

Puccinia caricina
Carex virgata

Buergenerula zelandica

Dactylaria sp.
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Puccinia caricina
Corynocarpus laevigatus
Circinotrichum papakurae
Phyllosticta sp.
Zygosporium minus
Crepis capillaris
Puccinia crepidicola
Critesion murinum
Claviceps purpurea
Puccinia graminis
Puccinia hordei
Pyrenophora graminea
Pyrenophora teres
Cyathodes robusta
Codinaea simplex
Gyrothrix circinata
Polyscytalum sp.
Dactylis glomerata
Entyloma dactylidis
Puccinia coronata
Puccinia graminis
Pyrenophora dictyoides
Uromyces dactylidis
Deyeuxia billardieri
Uredo sp
Deyeuxia sp.
Septoria sp.
Dichelachne crinita
Claviceps purpurea
Puecmla crinitae
renophora avenae
Dracophylfum arboreum
lara australis
Chalara distans
Codinaea simplex
Cryptophiale insularis
Gyrothrix circinata
thrix citricola
Idriella vandalurensis
Stereum vellereum
Echinopogon ovatus
Claviceps purpurea
Elymus rectisetus
Puccinia recondita
Elytrigia repens
Puccinia recondita
Epilobium alsinoides
Pucciniastrum pustulatum
Euphorbia peplus
Melampsora euphorbiae
Gentiana chathamica
Eudarluca caricis

Puccinia cockaynei
Hierochloe redolens

Colletotrichum graminicola

Drechslera dematioidea

Lophodermium gramineum

Pyrenophora avenae

Uredo karetu
Holcus lanatus

Claviceps purpurea

Colletotrichum graminicola

Drechslera cf. triseptata

Puccinia coronata

Ramularia holci-lanati

Ustilago striiformis
Hydrocotyle heteromeria

Entyloma heteromeria

Mycosphaerella sp.
Hypericum androsaemum

Melampsora hypericorum
Isolepis inundata

udarluca caricis

Uredo scirpi-nodosi
Isolepis nodosa

Uredo scirpi-nodosi
Isolepis distigmatosa

Uredo scirpi-nodosi
Juncus pallidus

Puccinia juncophila
Lobelia anceps

Puccinia aucta
Lolium perenne

Alternaria sp.

Claviceps purpurea

Colletotrichum graminicola

Puccinia coronata

Puccinia graminis
Luzula banksiana var. acra

Puccinia tenuispora
Malva neglecta

Puccinia malvacearum
Medicago arabica

Cercospora zebrina

Uromyces striatus
Medicago lupulina

seudopeziza medicaginis

Uromyces striatus
Microlaena stipoides

Cercospora microlaenae

Uromyces ehrhartae
Microtis unifolia

Uromyces microtidis
Muehlenbeckia australis



Septoria sp.
Myrsine chathamica
Circinotrichum chathamiensis
hrix circinata
Gyrothrix citricola
rothrix verticiclada
Idriella vandalurensis
M. ol ;1 fr
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Ramularia rubella
Rumex obtusifolius
Venturia rumicis
Rumex sp.
Ramularia rubella
Rytidosperma clavatum
Colﬁjotrwhum granumcola

forme

Olearia traversii
Daldinia concentrica
Rosenscheldiella sp.

Oxalis articulata
Puccinia oxalidis

Pelargonium x hortorum
Puccinia pelargonii-zonalis

Phormium tenax
Hendersonia phormii
Periconiella phormii

Auricularia polytricha
Plantago major
Oidium sp.
Plantago raoulii
Oidium sp.
Poa annua
Puccinia brachypodii var.
poae-nemoralis
Poa chathamica
Z{,mmyeea aiakgu

Glomerella cingulata
Physalacria stilboidea
Rhopalostylis sapida
Gyrothrix podosperma
Ripogonum sca
Circinotrichum macul;ﬁ:rme
Iodosphaeria ripogoni
Rosa sp. cult.
Diplocarpon rosae
Phragmidium cf. tuberculatum
Rubus fruticosus
Elsinoe veneta
Kuehneola uredinis
Rumex conglomeratus

Rytxdoaperma unarzde
Claviceps purpurea
Drechslera phlei
Drechslera sp.

hie danth
lfmmyoes danthoniae

Selliera radicans
Uromyces scaevolae

Solanum cf. aviculare

ium sp.
Pseudocercospora atromarginalis

Sonchus oleraceus
Septoria sp.

Sophora microphylla

romyces edwardsiae

Taraxacum officinale
inia hieracti var. hieracii
Tetragonia tetragonioides
Puccinia tetragoniae var.
novae-zelandiae
Trifolium cernuum
Pseudopeziza trifolii
Uromyces trifolii-repentis
Trifolium dubium
Erysiphe trifolii
Uromyces minor
Trifolium repens
Mycosphaerella killianii
Uromyces trifolii
Urtica australis
Oidium sp.
Vicia sativa
Ascochyta sp.
Uromyces viciae-fabae
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LITHOTHELIUM AUSTRALE spec. nova,
A NEW LICHEN FROM NEW ZEALAND

ANDRE APTROOT
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Heidelberglaan 2, NL-3584 CS UTRECHT, The Netherlands

HELMUT MAYRHOFER

Institut fur Botanik, Karl-Franzens-Universitit Graz
Holteigasse 6, A-8010 GRAZ, Austria

ABSTRACT: A new calcicolous species of the genus Lithothelium
is described from Chatham Island (New Zealand). The characters
of the new species are compared with other closely related taxa.

The small collection by B.P.J.MOLLOY (Christchurch) of Icicol lichen
specimens from Chatham Island Includes a remarkable pyrenocarpous
species. In connection with a monographic treatment of parts of the
Pyrenulaceae, the first author (APTROOT) recognized the new species as
belonging to the genus Lithothelium MULL.ARG. [see APTROOT (1991) and
HARRIS (1989) for generic characteristics and systematic positionl.

Lithothellum australe APTROOT & H.MAYRH. spec. nova

Thallus endolithicus. Ascocarpia aggregata, astrothelioidea. Asci 8-spori,
80-110 gm longi, 12-15 pum lati, apicibus sagittiformibus. Sporae triseptatae,
rufofuscae, 20-26 pym longi, 6-8 pm lati.

TYPE: New Zealand: Chatham Island, "Big Bush”, on loose bryozoan
limestone outcrops, 40 m, 111985, B.PJ.MOLLOY (CHR - holotype, BM,
CHR, GZU - isotypes).
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Figures 1 - 6. Lithothelium australe (GZU-isotype). Ascus apex and ascospore
ontogeny. 1, immature ascus with fissitunicate dehiscense; 2, sagittiform ascus
apex and young hyaline one-celled pores; 3, young pores with one
septum; 4, hyaline immature ascospores with three septa and thickened
endospore; S, nearly mature light-brown P with thickened endospore;
6, mature ascospores with reduced thick of the end ; scale = 10 pm.

P




A

Figures 7 - 10. A es. 7, Lithothelilum australe (holotype); 8, Lithothelium

bahamense (holotype); 9, Lithothelium cubanum (holotype); 10, Pyrenula falk-
landica (holotype); scale = 10 um.

Thallus endolithic, photobiont probably Trentepohlia. Ascocarps simple or
with fused ostioles and fused walls (astrothelioid), without pseudostromatic
tissues and crystals, conical, erumpent from the substrate, exposed,
0,5-0,7 mm diam., 0,3-0,5 mm high; p wall pletely carb d
without distinct clypeus, up to 150 pm thick; ostiole brown, obconical,
skewed, 100-200 ym diam.; hamathecium not Inspersed, I negative; interthecial
hyphae true paraphyses, branched only at the tips; periphyses absent. Asci
fissitunicate (fig. 1), with sagittiform ocular chamber (figs. 2,3), 80-110 x 12-15 ym,
8-spored. Ascospores uniseriate (figs. 4,5), mature red-brown (fig. 6), fusiform
with attenuated ends, 20-26 x 6-8 ym, symmetrically sepute. not constricted
at the septa, septa isting of 3 di P e thick d in

immature spores (figs. 3-5), but thickenings slightly reduced in mature ones
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(figs. 6,7); spore wall h ith lati sheeth. Pycnidia black,
100-200 gm diam., wall completely carbonized, up to 40 pm thick; spermatia
acrogenous, colourless, filiform, 6-10 x 0,2-0,4 ygm. Chemistry: no
substances detected by TLC.

Lithothellum australe Is the only saxicolous species of the genus with brown
ascospores. It Is closely related to Lithothellum bahamense RIDDLE,
Lithothellum cubanum MULL.ARG. and to Pyrenula falklandica (NYL.)ZAHLBR.,
a specles which also belongs in Lithothelium (APTROOT 1991). However these
three taxa all possess colourless ascospores. The new species is particularly
interesting because of its implications for the separation of Plagiocarpa HARRIS
and Lithothellum MULL.ARG. s.str., combining the fused ascocarps of
Lithothelium with the characteristic red-brown ascospores of Plaglocarpa.

DISTRIBUTION: The new species is only known from the type specimens
on bryozoan limestone in Chatham Island. The locality "Big Bush" refers
to an area formerly covered In forest. But most of this has been eliminated.
Lithothelium australe s associated with Bacidia sp., Caloplaca sp.,
Diploicia canescens s.l., Mycobilimbia lobulata (different ecotype), Physcia
adscendens, Toninia aromatica and Xanthoria parietina. According to
GALLOWAY (1985) all these species are previously unrecorded for
Chatham Island. Mycobilimbia lobulata is a new record for the region.
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NEW SPECIES AND NEW REPORTS OF PERTUSARIA (LICHENISED
ASCOMYCOTINA) FROM AUSTRALIA AND NEW ZEALAND WITH A
KEY TO THE SPECIES IN AUSTRALIA

ALAN W. ARCHER

National Herbarium of New South Wales,
Royal Botanic Gardens, Sydney, Australia 2000

ABSTRACT: The species Pertusaria atropunctata Archer,
Pertusaria confusa Archer, Pertusaria epacrospora Archer,
Pertusaria errinundrensis Archer, Pertusaria hermaka
Archer, Pertusaria isidiosa Archer, Pertusaria
lacericans Archer, Pertusaria miscella Archer, Pertusaria
norstictica Archer, Pertusaria paragibberosa Archer,
Pertusaria patellifera Archer, Pertusaria pseudodactylina
Archer, Pertusaria remota Archer, Pertusaria scaberula
Archer, Pertusaria sordida Archer, Pertusaria subisidiosa
Archer, Pertusaria sublacerans Archer, Pertusaria
subrhodotropa Archer, Pertusaria thiophaninica Archer,
Pertusaria thula Archer, Pertusaria trachyspora Archer,
Pertusaria trevethensis Archer, Pertusaria vulpina Archer,
Pertusaria wilsonii Archer and Pertusaria xanthosorediata
Archer are described as new. Pertusaria commutata
Miill.Arg. Pertusaria consanguinea Mull.Arg., Pertusaria
dehiscens Mill.Arg., Pertusaria lacerans Mill.Arg.,
Pertusaria leioplacella Nyl. and Pertusaria subventosa
Malme are reported from Australia and Pertusaria
xanthostoma (Somm.) Fr. is reported from Australia and New
Zealand. Lectotypes are chosen for Pertusaria aggregata
Mill.Arg., Pertusaria commutata Mill.Arg. and Pertusaria
consanguinea Miill.Arg. A key to the named species of
Pertusaria in Australia is presented.

The lichen genus Pertusaria in Australia has received
little systematic study. Many new taxa from Australia were
described by J. Miller (Miller Argoviensis) and others in
the late 18th. century and these have recently been
revised (Archer 1891); seven new taxa have also been
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Materia chemica in thallo non detecta.

Type: Australia, New South Wales, Buckenbowra River
estuary, 7.5 km W of Batemans Bay, 35°42°S, 150°08°E, on
Avicennia marina, J.A.Elix 11004, 28.v.1883; ANUC-
holotype; K.Kalb 18757, 18901, 4.vi.1988; herb KALB-
topotypes.

Thallus greyish white, areolate and cracked, surface
dull, lacking soredia and isidia, corticolous; apothecia
verruciform, flattened hemispherical to immersed,
concolorous with the thallus, 0.5-1 mm diam.; ostioles
conspicuous, black, 1-4/verruca, fusing to form an
irregular, black, pseudolecideine disc, 0.3-0.68 mm diam.;
spores 2/ascus, uniseriate, elongate-ellipsoid, smooth,
85-100 um long, 30-40 um wide.

Chemistry: K-, KC-, C-, Pd-; no lichen compounds detected
by thin-layer chromatography.

P. atropunctata superficially resembles some species of
Lecidea but is readily distinguished from species in that
genus by the large, double-walled spores in contrast to
the smaller (10-20 um) single walled spores in Lecidea.
In spite of considerable collecting along the coast of
eastern Australia, P. atropunctata is known only from the
three specimens from the locality listed above, where it
grows on mangroves.

Pertusaria confusa Archer sp. nov. Figure 2

Thallus albidus vel flavido-albus, rugosus et rimosus,
sorediis et isidiis destitutus, corticola; apothecia
disciformia, numerosa et conferta, adnata, marginibus
thallo concoloris, disei rotundati, 0.5-1.5 mm diam.,
plani, albo-pruinosi; asci clavati, raro fertiles; sporae
singulae, sublachrymiformes vel elongatae-ellipsoideae,
laeves, 110-180 um longae, 30-55 um latae, parietibus ca.
1 um crassis.

Thallus lichexanthone et acidum picrolichenicum continens.

Type. Australia, Queensland, Clarke Range, 46 km SSW of
Proserpine, 600 m, in rain forest on Argyrodendron
trifoliatum, 20°48°S, 148°28°E, H. Streimann 37465,
29.vi.1988; CBG-holotype; B-isotype.
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described (Archer 1890; Kantvilas 1890; Elix, Streimann &
Archer 1981). A study of several recent collections of the
genus, particularly from eastern Australia, together with
older herbarium specimens, has revealed a number of
undescribed taxa which are reported here. The new taxa are
differentiated from known taxa on the basis of spore
morphology and number, and chemistry; thallus morphology
is considered to be of less diagnostic value as
differences in the appearance of thalli often merely
reflect differences in the surface structure of the
substrate.

The material examined consisted of specimens from AD,
ANUC, BRIU, CBG, GZU, H, HO, MEL, NSW, PERTH, S and WELT
and from the herbaria of J. A. Elix, W. Ewers, J.
Hafellner, K. Kalb, G. Kantvilas, H. T. Lumbsch, H.
Mayrhofer, R. W. Rogers, G. N. Stevens, H. Streimann and
D. Verdon. All type specimens cited here have been
examined unless otherwise indicated. Sections of verrucae
were mounted in water for measurement of spore size; the
spore dimensions quoted are those of mature spores
although smaller, immature spores may also be present. The
spore descriptions follow the nomenclature of Dibben
(1880:10). Thin-layer chromatography was carried out on
acetone extracts using the mobile phases A and C of
Culberson (1872) and the compounds were detected with UV
light, sulphuric acid (Culberson 1872) and MBTH (Archer
1978). Perlatolic acid and related compounds were
separated with an alkaline mobile phase (Archer 1987) and
differentiated with MBTH. The chemistry of the majority of
the specimens from ANUC was determined by the Chemistry
Department, Australian National University.

The figures illustrate holotypes except for

P. atropunctata which is KALB 18901.

Pertusaria atropunctata Archer sp.nov. Figure 1

Thallus griseo-albus, areolatus et rimosus, superficies
hebetata, sorediis et isidiis destitutus, corticola;
apothecia verruciformia, thallo concoloria, complanato-
hemisphaerica vel immersa, 0.5-1 mm diam.; ostiola
conspicua, nigra, in verrucis 1-4na, coalescentia et
discum irregularem anthracinum pseudolecideinum
formantia, 0.3-0.8 mm diam.;sporae 2nae, uniseriatae,
elongato-ellipsoideae, laeves, 85-100 um longae, 30-40 pm
latae.
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Thallus off-white to pale yellowish white, wrinkled and
cracked, lacking isidia and soredia, corticolous;
apothecia disciform, numerous and crowded, adnate or
rarely slightly stipitate, margin concolorous with the
thallus, disc round, somewhat sunken, 0.5-1.5 mm diam.,
flat, white pruinose; asci clavate, rarely fertile; spores
1/ascus, sublachrymoid to elongate-ellipsoid, smooth, 110-
180 um long, 30-55 um wide, spore wall ca. 1 um thick.
Chemistry: K-, KC+ violet, C-, Pd-; lichexanthone and
picrolichenic acid and picrolichenic acid homologue, Rf(C)
26.

Specimens examined.

QUEENSLAND. North Stradbroke Island, near Myora Springs,
on bark of Bruguiera, sea-level, R. Rogers & G. N. Stevens
565, 21.1i.1875 (BRIU); Hinchinbrook Island, on
Rhizophora, sea-level, G. N. Stevens 3925, 22.vii.1878
(BRIU); Weyba Creek, SW of Noosa Heads, on mangrove, sea-
level, J. Hafellner 17952, 27.vii.1986 (GZU); Noosa River
NE of Tewantin, on Rhizophora, sea-level, J. Hafellner
19229, 27.vii.1986 (GZU); Mt. Mee State Forest, about 1 km
NW of forest station, rain forest, 500 m, J. Hafellner
16884, 13.viii.1986 (GZU).

NEW SOUTH WALES. Cowan Creek, site of Duffys Wharf, ca. 25
km N of Sydney, on Casuarina, sea-level, A. Archer P S04,
20.1.1880 (NSW); Buckenbowra River Estuary, 7.5 km W of
Batemans Bay, 35°42°S, 150°06°E, 5 m, on Casuarina glauca,
J. A. Elix 21864, 4.viii.1888 (ANUC).

P. confusa resembles P. truncata Krempelh. and gives

the same RC+ violet reaction due to the presence of
picrolichenic acid but the two species are readily
distinguished by the number and size of spores ( 8/ascus,
18-27 um long, 12-15 um wide in P. truncata) and the
presence of lichexanthone in P. confusa (absent from P.
truncata). The new species occurs in eastern Australia
where it grows predominantly on mangroves.

P. epacrospora Archer sp. nov.

Thallus flavovirescens, tenuis, areolatus et rimosus,
superficies subtuberculata et hebetata, isidiis et
sorediis destitutus; corticola; apothecia verruciformia,
conspicua, numerosa, conferta, saepe confluentia, thallo
concoloria, plano-hemisphaerica, 0.4-0.8 mm diam.; ostiola
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inconspicua, nigra margine translucide, in verrucis
singula; sporae 2nae, fusiformes, laeves, 125-150(-180) um
longae, 35-45 um latae.

Thallus acida thiophaninicum, sticticum et hyposticticum
continens.

Type: Australia, New South Wales, Park Beach, Coffs
Harbour, sea-level, on trees in coastal sand dune,
J. A. Elix 3427b, 28.vi.1877; ANUC-holotype.

Thallus pale yellow-green, thin, areolate and cracked,
surface slightly tuberculate and dull, lacking isidia and
soredia, corticolous; apothecia verruciform, conspicuous,
numerous, crowded, sometimes confluent, concolorous with
the thallus, flattened hemispherical, 0.4-0.8 mm diam.;
ostioles inconspicuous with a translucent margin,
1/verruca; spores 2/ascus, fusiform, smooth, 125-150(-180)
um long, 35-45 um wide.

Chemistry: K-, KC+ yellow-orange, C+ yellow-orange, Pd-;
thiophaninic, stictic and hypostictic acids.

The new species resembles the common Australian P.
thiospoda Knight but is distinguished from that species by
the larger fusiform spores (ellipsoid in P. thiospoda) and
the presence of hypostictic acid (absent from P.
thiospoda). P. epacrospora is known only from the type
specimen.

Pertusaria errinundrensis Archer sp. nov. Figure 3

Thallus stramineus, tenuis, granulosus vel tuberculatus,
superficies hebetata, isidiis et sorediis destitutus,
corticola; apothecia verruciformia, inconspicua, thallo
concoloria, irregulariter hemisphaerica, basibus non
constrictis, 0.7-1.4 mm diam., ostiola rara, inconspicua,
nigra, punctiformia, in verrucis singula; sporae 8nae,
biseriatae, ellipsoideae vel subfusiformes, laeves, 70-85
um longae, 28-37 um latae.

Thallus acidum protocetraricum continens.

Type: Australia, Victoria, Errinundra Flora Reserve,
Goonmirk Rocks Road, 13 km S of Bendoc, 37°18°S, 148°53°E,
1200 m, on Acacia in Eucalyptus dominated forest, H.
Streimann 36621, 10.iv.1888; CBG-holotype; B-isotype.
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Thallus dull pale yellow, thin, granular to tuberculate,
surface dull, lacking isidia and soredia, corticolous;
gpothecia verruciform, inconspicuous, irregularly
hemispherical, concolorous with the thallus, not
constricted at the base, 0.7-1.4 mm diam., ostioles
uncommon, inconspicuous, black, punctiform, 1/verruca;
spores 8/ascus, biseriate, smooth, ellipsoid to
subfusiform, 70-85 um long, 28-37 um wide.

Chemistry: K-, KC-, C-, Pd+ orange-red; protocetraric
acid.

P. errinundrensis is distinguished from other eight-spored
corticolous Australian Pertusaria by asci with biseriate
spores and the presence of protocetraric acid; it is known
only from the type specimen.

Pertusaria hermaka Archer sp. nov. Figure 4

Thallus cinereo-olivaceus, rugosus et rimosus, superficies
hebetata, isidiis et sorediis destitutus, corticola;
apothecia verruciformia, conspicua, numerosa, thallo
concoloria, hemisphaerica, basi constricta, interdum
confluentia, 0.7-1.5 mm diam.; ostiola inconspicua,
hyalina vel verrucis concoloria, raro fuscata, plana vel
subpapilliformia, in verrucis 1-4na; sporae 4nae,
uniseriatae, elongato-ellipsoideae, laeves,

90-120(-150) um longae, 24-40 um latae.

Thallus acidum 2°-O-methylperlatolicicum (raro solitarium)
et 4,5-dichlorolichexanthone et raro acidum sticticum
continens.

Type: Australia, Queensland, 3 km S of Forrest Beach,
18 km S of Ingham, 18°43°S, 148°18°E, edge of strand
vegetation, 1 m, J. A. Elix 15939, 22.vi.1984; ANUC-
holotype; J. A. Elix 15882, 15900, 158915, ANUC-topotypes.

Thallus pale greyish green, wrinkled and folded, cracked,
surface dull, lacking isidia and soredia, corticolous;
apothecia verruciform, conspicuous, numerous, concolorous
with the thallus, hemispherical becoming constricted at
the base, sometimes confluent, 0.7-1.5 mm diam.; ostioles
inconspicuous, hyaline or concolorous with the thallus,
rarely dark, flat or somewhat papilliform, 1-4/verruca;
spores 4/ascus, uniseriate, elongate-ellipsoid, smooth,
980-125(-150) um long, 25-40 um wide.
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Chemistry: K-, RC-, C-, Pd-; 2°-O-methylperlatolic acid,
usually with 4,5-dichlorolichexanthone and rarely with
stictic acid.

Specimens examined.

QUEENSLAND. Coochiemudlo Island, Moreton, sea-level, in
coastal scrub, J. 4. Elix 10445, 5.ix.1882 (ANUC); Newell
Beach, 5 km NE of Mossman, 1 m, on mangroves, J. A. Elix
17453, B.vii.1984 (ANUC); Proserpine River valley, 20 km
WNW of Proserpine, 150 m, J. A. Elix 21100, 2.vii.1988
(ANUC); Black Mountain, 25 km NW of Kuranda, 500 m, on
Acacia, J. A. Elix 17542, 17.vii.1884 (ANUC); Bunya
Mtns., Mt. Mowbullan, 950 m, K. Kalb 20281, 15.viii.1988
(herb.-KALB); Kuranda Range, NW of Cairns, 250 m,
tropical rain forest, K. Kalb 19811, 19814, 19821, 21606,
21611, 23.viii.1988 (herb. KALB); W of Palm Cove, ca, 25
km N of Cairns, 100 m, dry Eucalypt forest, K. Kalb 19951,
19882, 26.viii.1988 (herb. KALB); Machans Beach, N of
Cairns, 3 m, on mangroves in Barron River, K. Kalb 21164,
21165, 26.viii.1988 (herb. KALB).

The chemistry of P. hermaka is variable; 2'-0O-
methylperlatolic acid is usually present and may be the
sole lichen compound as in Kalb 19951 and 20281, or more
often it may occur with 4,5-dichlorolichexanthone e.g. as
in Elix 17543 and Kalb 19814. Stictic acid is rarely the
sole lichen compound as in Kalb 21608 and Elix 10445. P.
hermaka occurs from sea-level to 950 m between latitudes
268° to 16° South in eastern Queensland where it grows in a
variety of habitats such as coastal scrub, mangroves
tropical rain forest and dry eucalypt forest. The majority
of the specimens were collected near Cairns, Queensland,
and are named from the Greek hermax, hermakos, a heap of
stones, cf. Gaelic cairn, a heap of stones.

Pertusaria isidiosa Archer sp. nov. Figure 5

Thallus eburneus, tenuis, superficies hebetata, sorediis
destitutus, isidiatus, corticola; isidia initio simplicia
demum coralliformia, 0.4 mm longa, 0.05 mm diam., dispersa
vel profusa; apothecia verruciformia, thallo concoloria,
hemisphaerica, basibus constrictis, 0.8-1.5 mm diam.,
isidiata; ostiola non visa; sporae 2nae, uniseriatae,
laeves, fusiformes, 100-112 um longae, 30-35 um latae.
Thallus lichexanthone et acida 2°-O-methylperlatolicum et
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sticticum continens.

Type. Australia, Queensland, Weyba Creek, SW of Noosa
Heads, ca. 70 km SE of Gympie, 26°24°S, 153°05°E, sea-
level, on mangroves, J. Hafellner 17951, 27.vii.1988;
GZU-holotype.

Thallus yellowish-white, thin, surface dull, lacking
soredia, isidiate, corticolous; isidia initially simple,
becoming coralloid, to 0.4 mm long, 0.05 mm diam.,
scattered to profuse; apothecia verruciform,
hemispherical, constricted at the base, shortly isidiate,
0.8-1.5 mm diam., sometimes confluent; spores 2/ascus,
uniseriate, fusiform, smooth, 100-112 um long, 30-35 um
wide.

Chemistry. K-, KC-, C-, Pd-; lichexanthone, 2°-0-
methylperlatolic and stictic acids.

Specimens examined.

QUEENSLAND. North Stradbroke Island, NE of Browns Lake,
J. Hafellner 19214, 19240, 10.viii.1986 (GZU); Tandora
ca. 25 km ENE of Maryborough, sea-level, on mangrove,

J. Hafellner 18214, 23.viii.1886 (GZU).

P. isidiosa is distinguished from the isidiate P.
pseudodactylina (q.v.) by the absence of salazinic acid,
present in the latter species. The chemistry of the new
species is variable; although the specimens listed above
are all isidiate, only the type specimen possessed
verrucae and contained the three compounds noted,

i.e. a xanthone, an orcinol p-depside and a beta-orcinol
depsidone. Of the remaining sterile specimens, Hafellner
18214 lacked stictic acid and Hafellner 18240 lacked
lichexanthone. A second isidiate species, P. subisidiosa
(g.v.), occurs in the same area but has four rough spores
per ascus and contains stictic acid and 4,5-dichloro-
lichexanthone.

Pertusaria lacericans Archer sp. nov.
Sicut Pertusaria lacerans Mill.Arg. sed acidum
Figures 1-8. New species of Pertusaria. 1, P.

atropunctata; 2, P. confusa; 3, P. errinundrensis; 4, P.
hermaka; 5, P. isidiosa; 6, P. paragibberosa. Scale in mm.
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protocetraricum continens vice acidum picrolichenicum.

Type. Australia. New South Wales, Cattle Creek State
Forest, Briggsvale, 12 km NNE of Dorrigo, 30°15°S,
152°03°E, 700 m, on Banksia integrifolia, D. Verdon 3843,
13.x.1878; CBG 7809324-holotype.

Thallus olive-green, somewhat areolate and cracked,
surface smooth and shiny, lacking isidia and soredia,
becoming pustulate, the pustules opening at the top to
reveal the white underlying medulla, 0.2-1 mm diam.;
corticolous; apothecia disciform, inconspicuous, immersed
in larger pustules; asci elongate-clavate, ca. 200 um long
and 50 um wide; spores rare, one per ascus, elongate
ellipsoid, smooth, thin-walled, 170-180 pm long, 35-40 um
wide, spore wall ca. 1 um thick.

Chemistry: K-, KC-, C-, Pd+ orange; protocetraric acid.

Specimens examined.

QUEENSLAND. Bunya Mtns., ca. 56 Em NE of Dalby, 28°53°S,
151°37°E, ca. 1050 m, J. Hafellner 16744, 18928, 3.ix.1986
(GZU).

NEW SOUTH WALES. Mt. Boss State Forest, near Mt. Banda
Banda, 44 km NW of Wauchope, 31°15°S, 152°20°E, 1200 m, on
Leptospermum, D. Verdon 4049, 20.x.1978 (CBG 7808533);
Styx River State Forest, ca. 85 km E of Armidale, 30°34°S,
152°20°E, 850 m, in warm-temperate rain forest K. Kalb
21679, 11.viii.1988 (herb. KALB).

The new species resmbles P. lacerans Mill.Arg. (Maller
1884) and is differentiated from that species by the
presence of protocetraric acid in place of picrolichenic
acid. P. lacericans, P. lacerans (g.v.) and P.
sublacerans (g.v.) are three closely related and
morphologically similar species in the subgenus Pionospora
that differ chemically. All three taxa are rarely fertile.
Miller reported P. lacerans to have single spored asci
with large elongate spores but mature spores were not seen
(Miller loc. cit.). A few fertile asci were seen in both
P. sublacerans and P. lacericans. There are differences in
distribution between the three species; P. lacerans and F.
lacericans occur in eastern Queensland, the former between
latitudes 17° and 20°S and the latter between latitudes
27° and 31°S. P. sublacerans occurs on Lord Howe Island,
latitude 31°S. P. lacericans is known from the five
specimens cited above and was reported to be “locally
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common” at the type location.

Pertusaria miscella Archer sp. nov.

Thallus albidus vel albido-cineraceus, tenuis, surrugosus
et surrimosus, superficies laevis et nitida, isidiis et
sorediis destitutus; corticola; apothecia disciformia,
conspicua, disci in tumores plano-hemisphaericos vel
irregularem, thallo concolores, 1-3 mm latos; disci
albidi, plani vel concavi, epruinosi, 0.3-0.5 mm diam.,
margines involutis; sporae singulae, ellipsoideae, laeves,
100-112(-130) pum longae, 30-40(-50) um latae, parietibus
ca. 1 ym crassis.

Thallus lichexanthone et acidum thamnolicum continens.

Type. Australia, Queensland, Clarke Range, 46 km S of
Proserpine, 20°50°S, 148°32°E, 800 m, on dead log in
Eucalyptus/Casuarina dominated woodland, J. A. Elix 20942,
29.vi.1986; ANUC-holotype.

Thallus off-white to very pale grey, thin, slightly
wrinkled and cracked, surface smooth and shiny, lacking
isidia and soredia, corticolous; apothecia disciform,
conspicuous, scattered, the discs clustered on flattened
verrucae-like swellings sub-hemispherical or irregular in
outline, concolorous with the thallus, 1-3 mm wide; discs
white, flat or concave, sunken, 0.3-0.5 mm diam., surface
epruinose, margins inrolled; spores 1/ascus, ellipsoid,
smooth, 100-130 pm long, 30-40(-50) um wide, spore wall
ca. 1 um thick.

Chemistry. K+ yellow, KC-, C-, Pd+ yellow; lichexanthone
and thamnolic acid.

With disciform apothecia on verrucae-like swellings, P.
miscella displays a mixture of structures from the sub-
genera Pionospora and Pertusaria (Dibben 1880) but the
thin-walled spores place the new species in the sub-genus
Pionospora. P. miscella is differentiated from other
Australian Pertusaria in the subgenus Pionospora by the
morphology of the apothecia. P. miscella is known only
from the type specimen.

Pertusaria norstictica Archer sp. nov.
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Thallus albidus vel pallido-olivaceus, areolatus et
rimosus, superficies hebetata, isidiis et sorediis
destitutus; corticola; apothecia verruciformia, numerosa,
dispersa, raro confluentia, plano-hemisphaerica, thallo
concoloria, 1-2 mm diam.; ostiola nigra, punctiformia,
inconspicua, in zona hyalina 0.2-0.3 mm diam., in verrucis
1-3na; sporae 8nae, uniseriatae, elongato-ellipsoideae vel
subfusiformes, laeves, 60-85 ym longae, 20-37 um latae.
Thallus acidum norsticticum continens.

Type. Australia, Tasmania, Campania, 27 km N of Hobart, on
Acacia mearnsii, in open woodland, G. Kantvilas 211/81,
22.111.1981; HO 122808-holotype.

Thallus off-white to pale olive-green, areolate and
cracked, surface dull, lacking isidia and soredia,
corticolous; apothecia verruciform, numerous, scattered,
rarely confluent, flattened hemispherical, concolorous
with the thallus, 1-2 mm diam.; ostioles black,
punctiform, inconspicuous,  in a hyaline zone 0.2-0.3 mm
diam., 1-3/verruca; spores 8/ascus, uniseriate, elongate-
ellipsoid to subfusiform, smooth, 60-85 ym long, 20-37 um
wide.

Chemistry. K+ red, KC-, C-, Pd+ yellow; norstictic acid
with traces of stictic acid and rarely with atranorin.

Specimens examined.

QUEENSLAND. Tandora, 25 km ENE of Maryborough, sea-level,
J. Hafellner 18255, 23.viii.1986 (GZU); Bunya Mtns., ca.
56 km NE of Dalby, 1050 m, J. Hafellner 18935, 3.ix.1988
(GZU); Bunya Mtns., on road to Maidenwell, 1.8 km NE of
the intersection, 820 m, J. Hafellner 19672 (GZU).

NEW SOUTH WALES. Minyon Falls, 25 km NE of Lismore, D.
Verdon 3935 17.x.1982 (CBG 7809416); Mt. Wilson, Blue
Mountains National Park, 1000 m, X. Kalb 20467,
31.vii.1988 (herb. KALB).

P. norstictica can be distinguished from other Australian
Pertusaria species with norstictic acid such as P.
undulata Mull.Arg. (by the uniseriate spores and the
absence of 4,5-dichloro-lichexanthone) and an un-named
species from Norfolk Island (by the larger spores), and
from the Hawaian P. rubroreagens H. Magn. (Magnusson &
Zahlbruckner 1844) by the number of spores, four in the
Hawaian species. The Queensland specimen Hafellner 18255
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contained atranorin in addition to norstictic acid.

Pertusaria paragibberosa Archer sp. nov. Figure 6

Thallus pallido-olivaceus, rugosus et surrimosus,
superficies, hebetata, isidiis et sorediis destitutus
;eorticola; aspothecia verruciformia, thallo concoloria,
numerosa, conspicua, saepe confluentia, hemisphaerica vel
plano-hemisphaerica, basibus non constrictis, 0.5-1.5 mm
diam.; ostiola inconspicua, fusca, punctiformia, in
verrucas 2na; sporae 8nae, irregulariter uniseriatae vel
sub-biseriatae, laeves, elongato-ellipsoideae vel
subfusiformes, 75-100(-117) um longis, 30-40 um latis.
Thallus 4,5-dichlorolichexanthone et acidum 2°-O-
methylperlatolicum continens.

Type. Australia, New South Wales, Nonbah property, ca. 4
km W of Hume Highway, 20 km N of Holbrook, R. Filson
15364, 31.v.1975; MEL 1035862-holotype.

Thallus pale olive-green, wrinkled, somewhat cracked,
surface dull, lacking isidia and soredia; corticolous;
apothecia verruciform, concolorous with the thallus,
conspicuous, scattered or sometimes confluent,
hemispherical to flattened hemispherical, not constricted
at the base, 0.5-1.5 mm diam,; ostioles inconspicuous,
dark brown, punctiform, somewhat mammiform, 1-2/verruca;
spores 8/ascus, irregularly uniseriate or biseriate,
smooth, elongato-ellipsoid to subfusiform, 75-100(-117) um
long, 30-40 um wide.

Chemistry: K-, RC-, C-, Pd-; 4,5-dichlorolichexanthone
and 2°-O-methylperlatolic acid

Specimens examined.

QUEENSLAND. Four Mile Beach, 1 km S of Port Douglas,
16°28°S, 145°38°E, D. Verdon 5443, 6.ii.1983 (CBG 8301788);
Bunya Mtns., Mt. Mowbullan, 1000m, K. Kalb 21482,
15.viii.1988 (herb. KALB).

NEW SOUTH WALES. Chaelundi Mtn., 37 km N of Ebor, 1378 m,
on Dysoxylum, D. Verdon 3896, 14.x.1978 (CBG 7809376, H);
Springwood, Blue Mtns., Glenbrook Creek, Sassafras Gully,
K. Kalb 20501, 29.vii.1988 (herb. KALB).

P. parsgibberosa resembles the common and widely
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distributed Australian species P. gibberosa Mill.Arg. but
is distinguished from that species by the size of the
spores and the shape of the verrucae. The spores in P.
gibberosa never become fusiform and rarely exceed 70 um in
length and 30 um in width. In contrast to the wide
distribution of P. gibberosa, which occurs in all States
and is particularly common in New South Wales and Victoria
(Archer 1891), the new species is known only from New
South Wales and Queensland.

Pertusaria patellifera Archer sp. nov. Figure 7

Thallus subolivaceus, rugosus et rimosus, sorediis et
isidiis destitutus; corticola; apothecia disciformia,
conspicue patelliformia, interdum in 2-3 patellae
parviores dividentes, numerosa et dispersa, 1-3 mm diam.,
disci concavi, albipruinosi; asci clavati, raro fertiles;
sporae singulae, late ellipsoideae, laeves, 150-170 um
longis, 45-55 um latis, parietibus ca. 1 um crassis.
Thallus atranorin et acidum picrolichenicum continens.

Type: Australia, Queensland, 8 km E of Mt. Mowbullan,
Bunya Mtns., 600 m, on roadside shrub, R. Rogers 8975,
15.viii.1985; BRIU-holotype.

Thallus pale olive-green, wrinkled and cracked, lacking
isidia and soredia, corticolous; apothecia disciform,
conspicuously dish-shaped, sometimes dividing into 2-3
smaller dishes, numerous and scattered, concolorous with
the thallus, 1-3 mm diam., discs concave, white pruinose;
asci clavate, rarely fertile; spores 1/ascus, broadly
ellipsoid, smooth, thin-walled, 150-170 ym long, 45-55 pm
wide.

Chemistry: K-, KC+ violet, C-, Pd-; atranorin,
picrolichenic acid and picrolichenic acid homologues,
Rf(C) 56, 49 and 33.

P. patellifera is characterised by the conspicuous dish-
like apothecia, the single spored asci and the presence of
atranorin and picrolichenic acid. The new species
resembles species of Thelotrema but is distinguished from
species in that genus by the simple spores (spores are
septate or muriform in Thelotrema) and from other
Australian picrolichenic acid containing Pertusaria by the
conspicuous dish-like apothecia (see Figure 7). The thin-
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walled spores place the new species in the subgenus
Pionospora. P. patellifera is known only from the type
specimen.

Pertusaria pseudodactylina Archer sp. nov.

Thallus cineraceus, surrimosus, superficies laevis et
nitida, sorediis destitutus, isidiata; saxicola; isidia
numerosa, conferta, thallo concoloria, simplicia, 1-2 mm
alta, 0.3-0.5 mm diam; apothecia ignota.

Thallus acidum salazinicum continens.

Type: Australia, Tasmania, Mt. Cameron, 390 m, on granite,
G. C. Bratt 73/1240, 25.xi.1973; HO 31889-holotype.

Thallus greyish white, slightly cracked, surface smooth
and shiny, lacking soredia, densely isidiate, saxicolous;
isidia crowded, concolorous with the thallus, simple,
unbranched, 1-2 mm tall, 0.3-0.5 mm diam.; apothecia not
seen.

Chemistry: K+ yellow becoming red, KC-, C-; Pd+ orange;
salazinic acid with traces of consalazinic acid.

The new species resembles the bipolar P. dactylina (Ach.)
Nyl. but the thallus and isidia are darker and no asci or
spores were seen. The two species also differ chemically;
P. dactylina contains fumarprotocetraric acid (Dibben
1880:52) and the new species, salazinic acid. P.
pseudodactylina is known only from the type specimen from
Tasmania.

Pertusaria remota Archer sp. nov.

Thallus subflavidus vel griseo-flavidus, tenuis, diffusus
vel discontinuus, areolatus et rimosus, superficies laeves
et hebetata, isidiis destitutus, sorediatus; saxicola;
soralia thallo concoloria, numerosa vel sparsa,
disciformia vel hemisphaerica, 0.2-0.6 mm diam.; apothecia
non visa.

Thallus acida thiophaninicum, hyposticticum et sticticum
continens.

Type: Australia, Western Australia, King Leopold Range,
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March Fly Glen, 64 km NE of Lennard River Crossing, along
Gibb River Rd., 17°10°S 125°18°E, 350 m, on sheltered
rock, J. A. Elix 22221, 14.v.1988; ANUC-holotype;

J. A. Elix 22219, 22225, 14.v.1988; ANUC-topotypes.

Thallus thin to diffuse, discontinuous, dull yellow to
dull greyish yellow, areolate and cracked, surface smooth
and dull, lacking isidia, sorediate, saxicolous; soralia
sparse, scattered or numerous, 0.2-0.8 mm diam., disc-like
to hemispherical; apothecia not seen.

Chemistry: K-. KC-, C-, Pd-; thiophaninic, hypostictic and
stictic acids with traces of lichexanthone and
cryptostictic acid.

Specimens examined.

WESTERN AUSTRALIA. Kunnanurra, Observation Point NE of
town, A. C. Beauglehole 13904, 28.vii.1865 (MEL 1028838);
King Leopold Range, Inglis Gap, 46 km NE of Lennard River
Crossing, along Gibb River Rd., 400 m, J. A. Elix 22192,
13.v.1888 (ANUC); ibid., gorge 3 km NW of Silent Grove, B3
km NE of the Lennard River Crossing, 350 m, J. A. Elix
22237, 22245, 16.v.1988 (ANUC); road to Mt. Joseph Yard,
25 km E of Lennard River Crossing, along Gibb River Rd.,
100 m, J. A. Elix 22283, 22293, 17.v.1888 (ANUC); Duncan
Highway, near Old Halls Creek, 14 km ESE of Halls Creek,
18°16°S 127°48°E, 340 m, J. A. Elix 22376, 19.v.1988
(ANUC);Lake Argyll Rd., 35 km SE of Kunnanurra, 16°01°S
128°58°E, 140 m, J. A. Elix 22478, 22487, 22.v.1988 (ANUC);
ibid., H. Streimann 39846, 22.v.1988 (CBG 8804854 ).
NORTHERN TERRITORY. Kakadu National Park, Koonpara Gap, on
sandstone, M. F. Day s.n., 21.vii.1881 (ANUC); escarpment
2 km N of Victoria River Crossing, between Timber Creek
and Katherine, 15°36°S 131°06°E, 200 m, J. A. Elix 22497,
23.v.1988 (ANUC); Umbrawarra Gorge, 22 km SW of Pine
Creek, 13°58°S 131°41°E, 220 m, J. A. Elix 22525,
23.v.1988 (ANUC).

P. remota morphologically resembles the bright yellow
saxicolous P. persulphurata Mill.Arg., common in the
coastal region of eastern Australia (Archer 1881) but is
distinguished from that species by the dull appearance and
the presence of hypostictic acid as a major lichen acid;
hypostictic acid is not present in P. persulphurata. P.
remota occurs in northern Australia.
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Pertusaria scaberula Archer sp.nov.

Thallus cinereus vel cinereo-albidus, tenuis; corticola;
soralia numerosa, conspicuis, albidis, complanatis et
disciformis; apothecia non visa.

Thallus lichexanthone et acidum thamnolicum continens.

Type: Australia, New South Wales. Springwood, Sassafras
Creek, 65 km W of Sydney, 33°43°S, 150°34°E, 250 m, 4.
Archer P 8, 18.vii.1988; NSW-holotype.

Thallus off-white to greyish white, thin, areolate and
cracked, surface smooth, sorediate, lacking isidia,
corticolous; soralia white, conspicuous, becoming numerous
away from the margin, flattened and disciform, 0.5-1.5 mm
wide; apothecia not seen.

Chemistry: K+ weak yellow, or rarely red; KC-; Pd+ yellow;
lichexanthone and thamnolic acid; rarely with additional
norstictic acid.

Specimens examined.

QUEENSLAND. Noosa, Weybar Creek, G. N. Stevens 2375,
-.x1i.1875 (BRIU); Cribb Island, Serpentine Creek, G. N.
Stevens 1075, -.ix.1975 (BRIU).

NEW SOUTH WALES. Patonga, on Casuarina, G. N. Stevens
s.n., 18.1.1978 (BRIU); McPherson Range, Gradys Creek, E
of Cougal, 28°22°S, 153°00°E, 800 m, J. Hafellner 19347,
29.viii.1888 (GZU).

AUSTRALIAN CAPITAL TERRITORY. Gudgenby Gorge, 27 km S of
Canberra, 35°37°S, 148°05°E, 700 m, H. T. Lumbsch 5628f,
8.ix.1987 (herb. LUMBSCH).

P. paeminosa Archer was recently described as a sorediate
saxicolous and corticolous Pertusaria species based on a
saxicolous type specimen (Archer 1990). The saxicolous
specimens are however identical to the South American P.
subventosa Malme (vide infra). An examination of
additional corticolous and saxicolous specimens of P.
"paeminosa" has shown some differences between the two
types of specimens and the corticolous specimens are now
considered to be a separate species, here described as P.
scaberula (from the Latin scaberulus, slightly rough to
the touch, refering to the sorediate thallus). The
saxicolous and corticolous specimens differ chemically; P.
subventosa contains picrolichenic acid, absent from the
corticolous specimens, and may have the thamnolic acid,
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usually present, replaced by hypothamnolic acid whereas
the corticolous specimens lack picrolichenic acid, do not
have thamnolic acid replaced by hypothamnolic acid and
may also contain norstictic acid. The two species also
differ morphologically. The soralia in P. scaberula are
disciform and do not become stipitate, in contrast to the
soralia in P. subventosa which are subspherical, sometimes
becoming stipitate and developing inconspicuous disciform
apothecia. The new species somewhat resembles an unnamed
disciform species with thamnolic acid but is
distinguished from that species by the absence of
disciform apothecia, and the pr e of lich 1thone.
Additional specimens (as corticolous P. paeminosa) are
listed elsewhere (Archer 1980).

Pertusaria sordide Archer sp. nov.

Thallus albidus vel cineraceus, tenuis, granularis,
superficies hebetata, sorediata, isidiis destitutus,
margine albo; saxicola; soralia albida, numerosa, saepe
aggregata, adnata, rotundata vel irregularia, 0.5-1.5 mm
diam.; apothecia non visa.

Thallus atranorin et acidum fumarprotocetraricum continens.

Type. Australia, Queensland, Brandy Creek Road, 12 km NE
of Proserpine, 20°21°S, 148°41°E, 120 m, on volcanic rocks
in dry sclerophyll forest, J. A. Elix 20816, 28.vi.1986;
ANUC-holotype.

Thallus off-white to pale grey (appearing dull brownish
white due to the substrate), margin white, thin, granular,
discontinuous, sorediate, lacking isidia, surface dull,
saxicolous; soralia numerous, crowded, adnate, circular or
irregular in outline, off-white, 0.5-1.5 mm diam.;
apothecia and spores not seen.

Chemistry. K+ yellow, KC-, C-, Pd+ red; atranorin and
fumarprotocetraric acid.

The new species resembles the saxicolous F. subventosa
Malme (vide infra) but is dull in comparison to the white
thallus and soralia of the latter species. The two species
are readily differentiated by the colour reaction given
with Pd; yellow with P. subventosa and red with P.
sordida. The new species is known only from the type
specimen.



242

Pertusaria subisidiosa Archer sp. nov. Figure 8

Thallus eburneus, tenuis, superficie laevi et non nitida,
isidiata sed sorediis destitutus, corticola; isidia
simplicissima, thallo concoloria, profusa, 0.1-0.3 mm
longa, 0.05-0.1 mm diam.; apothecia verruciformia, thallo
concoloria, inconspicua, dispersa, plano-hemisphaericalia,
basibus non constrictis, 0.5-0.7 mm diam.; ostiola
conspicua, nigra, in verrucis singula, 0.1-0.2 mm diam.;
sporae 4nae, uniseriatae, ellipsoideae, parietibus
interiis undulatis (“asper" sensu Dibben 1880), 82-85 um
longae, 30-35 um latae.

Thallus acidum sticticum continens.

Type: Australia, Queensland, North Stradbroke Island, NE
of Brown Lake, 27°28°S, 153°26°E, on fallen trunk in mixed
forest, J. Hafellner 19204, 10.viii.1886; GZU-holotype.

Thallus pale cream-white, thin, continuous, surface smooth
and dull, isidiate, lacking soredia, corticolous; isidia
simple, concolorous with the thallus, profuse, 0.1-0.3 mm
tall, 0.05-0.1 mm diam.; gpothecia verruciform,
concolorous with the thallus, inconspicuous, scattered,
flattened hemispherical, not constricted at the base, 0.5-
0.7 mm diam.; ostioles conspicuous, black, 0.1-0.2 mm
diam., 1/verruca; spores 4/ascus, uniseriate, ellipsoid,
rough, 82-85 ym long, 30-35 um wide.

Chemistry: K-, RC-, C-, Pd-; stictic acid with traces of
4,5-dichlorolichexanthone.

The new species is distinguished from P. isidiosa by the
number and morphology of the spores, and by the different
chemistry. A chemically similar isidiate, un-named,
Australian corticolous species, from Queensland and
Norfolk Island, is distinguished from P. subisidiosa by
the larger branched isidia, in contrast to the smaller,
simple isidia in the new species. No apothecia have been
seen in the un-named species. P. subisidiosa is

known only from the type specimen.

Pertusaria sublacerans Archer sp. nov.

Sicut Pertusaria lacerans Mill.Arg. sed acidum
norsticticum continens vice acidum picrolichenicum.
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Type. Australia, New South Wales, Lord Howe Island,
top of Intermediate Hill, 31°33°S, 158°06°E, on old
banyan tree, W. W. Watts s.n., -.vii.1911 (NSW L5218).
NSW-holotype.

Thallus dull olive-green, thin, somewhat areolate and
cracked, surface smooth and shiny, isidia and soredia
absent, becoming pustulate, the pustules conspicuous,
numerous, at first subisidioid, becoming hemispherical to
subspherical, 0.5-1.5 mm diam., the upper part opening
to reveal the white medulla; corticolous; apothecia
discform, somewhat sunken, the disc white pruinose, 0.5-1
mm diam.; asci elongate-clavate, ca. 50 x 200 pm, spores
rare, one per ascus, ellipsoid, smooth, 150-175 um long,
60-70 um wide, spore wall ca. 1 um thick.

Chemistry: K+ red, KC-, C-, Pd+ yellow; norstictic acid
with traces of stictic acid.

Specimens examined.

NEW SOUTH WALES, Lord Howe Island, Intermediate Hill, #.
W. Watts s.n., 10.vii.1811 (NSW 14557); Erskine Valley, #.
W. Watts s.n., 5.viii.1811 (NSW 1L4558).

The new species is morphologically identical to P.
lacerans Mill.Arg (Muller 1884), described from Brazil,
but has norstictic acid in place of picrolichenic acid.
Both species are characterised by conspicuous pustules
bursting to reveal the inner white medulla, or rarely
white pruinose discs. P. lacerans also occurs in Australia
(vide infra) but the two species are readily
differentiated by their chemistry, which also
distinguishes them from P. lacericans (vide supra).

Pertusaria subrhodotropa Archer sp. nov.

Thallus albidus vel pallido-griseus, tenuis, rugosus et
rimosus, sorediis et isidiis destitutus; corticola;
apothecia disciformia, thallo concoloria, dispersa,
basibus constrictis, 0.5-1.5 mm diam., marginibus

Figures 7-12. New species of Pertusaria. 7, P.
patellifera; 8, P. subisidiosa; 8, P. thiophaninica; 10,
P. trevethensis; 11, P. wilsonii; 12, P. xanthosorediata.
Scale in mm.
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scabridis, involutis, postea dilatatis; disci mox
expositi, rubro-brunei, initio spisse albipruinosi, plani
vel concavi; asci clavati vel cylindrici; sporae 8nae,
elipsoideae, irregulariter biseriatae, laeves, 50-65 um
longae, 20-32 um latae, parietibus ca. 1 um crassis.
Thallus acidum lecanoricum continens.

Type. Australia, Western Australia, Beedalup Falls, W of
Pemberton, 34°27°S, 118°01°E, G. Bratt 67,451, 15.x.1967;
HO 51220-holotype.

Thallus off-white to pale grey, thin, wrinkled and
cracked, lacking isidia and soredia, corticolous;
apothecia disciform, concolorous with the thallus,
scattered, constricted at the base, 0.5-1.5 mm diam., the
margin scabrid, somewhat inrolled and obscuring the disc
when immature; discs becoming exposed, pale red-brown,
initially densely white pruinose, plane to concave; asci
clavate to cylindrical; spores 8/ascus, irregularly
biseriate, ellipsoid, smooth, 50-65 um long, 20-32 um
wide, spore wall ca. 1 um thick.

Chemistry. K-, KC+ orange-red, C+ orange-red, Pd-;
lecanoric acid.

WESTERN AUSTRALIA. 48 km E of Merredin, 31°28°S, 118°17°E,
300 m, G. Bratt 67/500, 21.x.1967 (HO 51218).

The new species is named for its resemblance to P.
rhodotropa Mill.Arg. described from Queensland; P.
rhodotropa is a later name for P. velata (Turn.) Nyl.
(Archer 1991) but P. subrhodotropa is distinguished from
P. velata (which has one spore per ascus) by the eight
spored asci. The new species is known only from the two
localities in Western Australia.

Pertusaria thiophaninioa Archer sp. nov. Figure 8

Thallus subviridi-flavus, tenuis, rimosus, isidiis et
sorediis destitutus; corticola; apothecia verruciformia,
numerosa, thallo concoloria, plano-hemisphaerica, saepe
confluentia, basibus non constrictis, 0.5-1 mm diam.;
ostiola conspicua, pallida vel atra, in zona hyalina vel
sulphurea, in verrucis singula; sporae 8nae, irregulariter
biseriatae, elongato-ellipsoideae, laeves, 75-85 um longae,
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30-40 um latae.
Acidum thiophaninicum solum continens.

Type. Australia, South Australia, Ewans Ponds, on bark
of Cassinia, R. Filson 15606, 8.11i.1877; MEL 1020881-
holotype.

Thallus pale greenish-yellow, thin, cracked, lacking
isidia and soredia, corticolous; apothecia verruciform,
numerous, concolorous with the thallus, flattened
hemispherical, often confluent, not constricted at the
base, 0.5-1 mm diam.; ostioles conspicuous, pale to dark,
1/verruca in a colourless to pale yellow translucent zone;
spores 8/ascus, irregularly biseriate, elongate-ellipsoid,
smooth, 75-95 um long, 30-40 um wide.

Chemistry. K-, RC+ yellow-orange, C+ yellow-orange, Pd-;
thiophaninic acid.

Specimens examined.

VICTORIA. Portland, Point Danger, growing on Spyridium,
R. Filson 7323, 25.v.1965 (MEL 1023823).

QUEENSLAND. Bunya Mtns., Mt. Mowbullan, 26°53°S,
151°36°E, 1050 m, on Acacia, K. Kalb 20402, 14.viii.1988
(herb. KALB); ibid., ca. 12 km NNE of Mt.

Mowbullan, 680 m, K. Kalb 21378, 14.viii.1888 (herb.
KALB).

P. thiophaninica is distinguished from the somewhat
similar P. meridionalis var. xanthostoma Mill.Arg., which
also occurs in Australia (Archer 1891), by the less
conspicuous ostioles, the absence of stictic acid and the
predominantly biseriate arrangement of the spores. P.
thiophaninica also resembles the Carribean Pertusaria
flavens Nyl. (Nylander 1868) in chemistry and spore number
but the spores in P. flavens [holotype: Antilles
francaises (Martinique), Camp Jacob, Husmot 471, 1868 (H-
NYL 23632)] are smaller (52-65 um long) than those of P.
thiophaninica. P. flavens occurs in Brazil and Paraguay
(Malme 1836) and South Africa (Doidge 1850) but has not
been found in Australia.

Pertusaria thula Archer sp. nov.

Thallus flavus obscurus, tenuis, areolatus et rimosus,
isidiis et sorediis destitutis; saxicola; apothecia
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veruciformia, conspicua, thallo concoloria, plano-
hemisphaerica, basi constrictis, interdum confluentia,
0.8-2 mm diam.; ostiola conspicua, verrucis concoloria,
subpapilliformia, in verrucis 1-4na; sporae 8nae,
irregulariter biseriatae, late ellipsoideae, laeves, 60-85
um longae, 37-50 um latae.

Thallus acidum thiophanicum continens.

Type. Australia, Queensland, The Tip or Top, Cape York
Peninsula, 10°30°S 142°30°E, 150 m, U. Allen s.n.,
26.ix.1876; HO 50834-holotype.

Thallus dull yellow, thin, areolate and cracked, lacking
isidia and soredia, surface dull, saxicolous; apothecia
verruciform, conspicuous, concolorous with the thallus,
flattened hemispherical, constricted at the base,
sometimes confluent, 0.8-2 mm diam.; ostioles conspicuous,
subpapilliform, concolorous with the verrucae, 1-
4/verruca; spores 8/ascus, irregularly biseriate, broadly
ellipsoid, smooth, 80-85 um long, 37-50 um wide.
Chemistry. K-, KC+ yellow-orange, C+ yellow-orange, Pd-;
thiophanic acid.

The epithet "thula", from the Latin "Thule", farthest
north, refers to the type locality which is the most
northerly point in Australia. P. thula is

known only from the type specimen collected from the tip
of Cape York Peninsula. The collector’s note with the
specimen reports "all rock covered profusely”. The new
species is distinguished from the somewhat similar P.
xanthoplaca Miill.Arg. (which also occurs in Queensland) by
the chemistry, the arrangement of the spores within the
ascus and the number of ostioles. P. xanthoplaca contains
lichexanthone and thiophaninic and stictic acids (Archer
1881), the spores are predominantly uniseriate and there
is one inconspicuous ostiole per verruca.

Pertusaria trachyspora Archer sp. nov.

Thallus sub-olivaceus, rugosus et rimosus, superficies
hebetata, sorediis et isidiis destitutus; corticola;
apothecia verruciformia, conspicua, numerosa, thallo
concoloria, hemisphaerica, 0.5-1 mm diam.; ostiola nigra,
punctiformia, in verrucas 1-3na, in zona hyalina; sporae
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2nae, uniseriatae, ellipsoideae, parietibus interioribus
undulatus (“asper" sensu Dibben 1880), 95-120 um longae,
30-37 um latae.

Thallus 4,5-dichlorolichexanthone et acidum 2°-O-
methylperlatolicum continens.

Type. Australia, Western Australia, Camp Creek, Mitchell
Plateau, 14°53°S 125°45°E, on Xanthostemon, R. J. Hnatiuk
MP376, 13.vi.1876; PERTH 003013-holotype.

Thallus pale olive-green, wrinkled and cracked, surface
dull, lacking isidia and soredia, corticolous; apothecia
verruciform, conspicuous, numerous, concolorous with the
thallus, hemispherical, 0.5-1 mm diam.; ostioles black,
punctiform, 1-3/verruca, in a hyaline zone; spores
2/ascus, uniseriate, ellipsoid, rough, 95-120 um long, 30-
37 um wide.

Chemistry. K-, KC-, C-, Pd-; 4,5-dichlorolichexanthone and
2'-O-methylperlatolic acid.

The epithet “trachyspora”, from the Greek "trachys, rough”
refers to the appearance of the inner spore wall. P.
trachyspora is known only from the type specimen.

P. trachyspora somewhat resembles P. subtruncata Miill.Arg.
(Miiller 1884) from Mauritius in that both taxa have two
rough spores per ascus but the holotype of P. subtruncata
[Mauritius, Robillard s.n., 1878 (G)] contains 4,5-
dichlorolichexanthone and stictic acid.

Pertusaria trevethensis Archer sp. nov. Figure 10

Thallus stramineus, surrimosus, margine bene definitus,
superficies laevis et nitida, isidiis et sorediis
destitutis; saxicola; apothecia verruciformia, thallo
concoloria, conspicua, dispersa, raro confluentia,
complanato-hemisphaerica, basibus non constrictis, 0.5-1
mm diam.; ostiola inconspicua, nigra, punctiformia, in
verrucis 1-4na; sporae 4nae, uniseriatae, laeves,
fusiformes, 85-105 um longae, 28-35 um latae.

Thallus 4,5-dichlorolichexanthone et acidum sticticum
continens.

Type. Australia, Queensland, The Black Gap, Black
Trevethen Range, 21 km SSW of Cooktown, 15°38°S 145°13°E,
300 m, on granite boulders, J. A. Elix 17336, 4.vii.1984;
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ANUC-holotype.

Thallus dull yellow-brown, slightly cracked, surface
smooth and shiny, margin well-defined, lacking isidia and
soredia, saxicolous; apothecia verruciform, concolorous
with the thallus, conspicuous, scattered, rarely
confluent, flattened hemispherical, 0.5-1.0 mm diam.;
ostioles inconspicuous, black, punctiform, 1-4/verruca;
spores 4/ascus, uniseriate, smooth, fusiform, 85-105 um
long, 28-35 um wide.

Chemistry. K-, RC-, C-, Pd-; 4,5-dichlorolichexanthone and
stictic acid.

The new species resembles somewhat the more common
saxicolous P. lophocarpa Kérber (Archer 1891) but is
distinguished from that species by the chemistry and the
number of spores per ascus, which also differentiate P.
trevethensis from P. vulpina (vide infra). P. trevethensis
is known only from the type specimen.

Pertusaria vulpina Archer sp. nov.

Thallus albido-olivaceus, tenuis, rugosus et rimosus,
superficies tuberculata et nitida, isidiis et sorediis
destitutus; saxicola; apothecia verruciformia, thallo
concoloria, inconspicua, plano-hemisphaerica, dispersa
saepe confluentia, 2-3 mm diam.; ostiola conspicua, nigra,
in verrucis 2-5na; sporae 2nae, elongato-ellipsoideae,
laeves, (120-)150-175 um longae, 40-55 um latae.

Thallus 4,5-dichlorolichexanthone et acidum sticticum
continens.

Type: Australia, Queensland, Mt. Fox, 43 km SW of Ingham,
18°15°S 145°42°E, 780 m, on vesicular basalt, J. 4. Elix
20326, 19.vi.1886; ANUC-holotype.

Thallus pale olive green, thin, wrinkled and cracked,
surface tuberculate and shiny, lacking isidia and soredia,
saxicolous; apothecia verruciform, inconspicuous,
scattered, flattened hemispherical, constricted at the
base, concave above, 0.7-1.5 mm diam., often becoming
confluent, 2-3 mm diam.; ostioles conspicuous, black, 2-
5/verruca or 10-15 on confluent verrucae; spores 2/ascus,
elongate-ellipsoid, smooth, (120-)150-175 um long,

40-55 um wide.
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Chemistry: K+ weak yellow, KC-, C-, Pd-; 4,5-
dichlorolichexanthone and stictic acid.

The new species is distinguished from the chemically
similar saxicolous P. trevethensis (g.v.) by the number,
size and morphology of the spores. The epithet "vulpina"
refers to Mount Fox, the type locality. P. wulpina is
known only from the type specimen.

Pertusaria wilsonii Archer sp. nov. Figure 11

Thallus albidus vel cineraceus, rugosus et areolatus,
isidiis et sorediis destitutus; corticola; apothecia
verruciformia, conspicua, thallo concoloria, numerosa,
interdum confluentia, plano-hemisphaerica, basibus
constrictis, 1-2 mm diam.; ostiola conspicua,
punctiformia, nigra, interdum depressa, in verrucis 3-8(-
15)na; sporae 2 nae, uniseriatae, elongato-ellipsoideae,
parietibus interioribus undulatus (“asper" sensu Dibben
1880), 110-180 pm longae, 35-50 um latae.

Thallus acidum protocetraricum continens.

Type: Australia, Queensland, Clarke Range, 46 km S of
Proserpine, 20°50°S, 148°32°E, 800 m, on dead log in
Eucalyptus-Casuarina dominated woodland, J. A. Elix 20943,
298.vi.1886; ANUC-holotype.

Thallus off-white to pale grey, wrinkled, cracked and
areolate, surface dull, lacking isidia and soredia,
corticolous; apothecia verruciform, conspicuous,
concolorous with the thallus, numerous, sometimes
confluent, flattened hemispherical, constricted at the
base, 1-2 mm diam.; ostioles conspicuous, black,
punctiform, sometimes sunken, 3-8/verruca; spores 2/ascus,
uniseriate, elongate-ellipsoid, rough , 110-160 wm long,
35-50 pm wide.

Chemistry. K-,KC-, C-, Pd+ orange-red; protocetraric acid.

Specimens examined.

QUEENSLAND. Killarney, South Queensland, F. R. M. Wilson
s.n., -.-.1890 (H); Ravenshoe State Forest, Cardwell
Range, 41 km SE of Ravenshoe, 780 m, J. A. Elix 16084,
23.vi.1884 (ANUC); Track to Mt. Lewis, 18 km NNW of Mt.
Malloy, 1200m, J. 4. Elix 16926, 30.vi.1884 (ANUC);
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D’Aguilar Range, NW of Brisbane, ca. 2 km N of Mt.
Glorious, 700 m, J. Hafellner 18112, 1.viii.1986 (GZU);
Gambubal State Forest, Bald Mountain, E of Emu Vale,
1100 m, J. Hafellner 16336, 7.ix.1888 (GZU).

NEW SOUTH WALES. Buckenbowra River Estuary, 7 km W of
Batemans Bay, 1 m, XK. Kalb 18228, 18926, 4.viii.1988
(herb. KALB); Cowan Creek, near Bobbin Head, ca. 25 km N
of Sydney, on Casuarina, A. Archer P 47, 17.vi.1988,
(NSW).

VICTORIA. Lakes Entrance, F. Wilson s.n., -.11i.1889,
(NSW 14443).

Pertusaria wilsonii var. aphelospora Archer var. nov.

Sicut Pertusaria wilsonii var. wilsonii sed sporis
laevibus (sensu Dibben 1880).

Type. Australia, Queensland, Black Mountain, 25kKm NW of
Kuranda, 18°40°S, 145°28°E, 500 m, on Acacia, J. A. Elix
17507, 7.vii.1884; ANUC-holotype.

Pertusaria wilsonii var. sphelospora is distinguished from
var. wilsonii by the smooth spores; the remaining
morphology and chemistry are identical with those of var.
wilsonii.

QUEENSLAND. Ravenshoe State Forest, Tully Falls Road, 18
km SE of Ravenshoe, on Schefflera, J. A. Elix 16156,
23.vi.1984 (ANUC); Weyba Creek, 70 km SE of Gympie, sea-
level, J. Hafellner 17988, 27.vii.1986 (GZU); Noosa River,
NE of Tewantin, sea-level, J. Hafellner 19211, 27.vii.1988
(GZU); Tandora, ca. 25 km ENE of Maryborough, sea-level,
J. Hafellner 18309, 23.viii.1886 (GZU).

NEW SOUTH WALES. N of Gloucester, 50 m, in rain forest,

K. Kalb 20354, 9.viii.1988 (herb. KALB).

P. wilsonii is named after the Reverend F. R. M. Wilson,
1832-1903, who made extensive collections of Australian
lichens and who collected the first specimens of the new
species in 1888 and 1890.

P. wilsaonii resembles P. trypetheliiformis Nyl., described
from Tahiti, (Nylander 1858) but the holotype of that
species (Tahiti, Lepine 17, H-NYL 23588) has 4 spores per
ascus (30-45 x 70-85 um) and contains stictic acid. The
verrucae and ostioles of P. wilsonii also resemble those
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of P. javanica Miill.Arg. (Miiller 1884) but the holotype of
that species [Java, ?collector, 1882 (G)] has four rough
spores per ascus (40-47 x 87-137 um) and also contains
stictic acid. Var. aphelospora occurs in Queensland and
New South Wales to latitude 32° S whereas var. wilsonii
also occurs further south in Victoria, to latitude 37° S.

Pertusaris xanthosorediata Archer sp. nov. Figure 12

Thallus albidus vel stramineus, surrimosus, superficies
hebetata, isidiis destitutus, copiose sorediata;
corticola; soredia aurea, erumpentia, rotundata, 0.2-0.4
mn diam.; apothecia verruciformia, thallo concoloria,
pauca vel absentia, hemisphaerica, 0.5-0.8 mm diam.;
ostiola inconspicua, thallo concoloria, in verrucis
singula; sporae 8nae, biseriatae, fusiformae, laeves,
80-65 um longae, 20-22 um latae.

Thallus acidum thiophaninicum et acidum sticticum
continens.

Type. Australia, Queensland, Perseverance Dam, SE of Crows
Nest, 27°17°S, 152°07°E, 480 m, in eucalypt forest, J.
Hafellner 18663, 4.ix.1988; GZU-holotype.

Thallus off-white to dull yellow, somewhat cracked,
surface dull, lacking isidia, copiously sorediate,
corticolous; soredia bright yellow, erumpent, irregularly
rounded, 0.2-0.4 mm diam.; apothecia verruciform,
concolorous with the thallus, few to absent,
hemispherical, 0.5-0.8 mm diam.; ostioles inconspicuous,
concolorous with the thallus, 1/verruca; spores 8/ascus,
irregularly biseriate, fusiform, smooth, 60-65 um long,
20-22 um wide.

Chemistry. K-, KC+ orange, C+ weak orange, Pd-;
thiophaninic and stictic acids.

QUEENSLAND. Noosa River, NE of Tewantin, 70 km SE of
Gympie, 26°23°S, 153°02°E, sea-level, on mangrove, J.
Hafellner 19650, 27.vii.1886 (GZU).

The new species is known from two specimens, only one of
which is fertile. It is characterised by the distinctive
bright yellow soralia and when fertile by the eight



fusiform biseriate spores per ascus.

New records
Pertusaria commutata Mill.Arg., Flora 67: 269 (1884).

Type. Venezuela, Caracas, Dr. Ernst s.n.; G-lectotype
(here selected); US-isolectotype.

Thallus pale grey, wrinkled, folded and cracked, not
areolate, surface dull, lacking isidia and soredia,
corticolous; apothecia disciform, numerous and crowded,
adnate, 0.4-0.8 mm diam., surface of the discs coarsely
white pruinose; asci clavate, sometimes curved, 125-150 um
long, 35-60 um wide; spores one per ascus, uncommon,
ellipsoid, smooth, 100-135 um long, 35-50 um wide, wall
ca. 1 ym thick.

Chemistry: K+ yellow, KC-, C-, Pd+ yellow; lichexanthone
and haemathamnolic acid.

Specimens examined.

AUSTRALIA, QUEENSLAND. North Stradbroke Island, on
Avicennia maritima, R. Rogers 1990, 10.viii.1972 (BRIU);
Bunya Mountains, 28°51°S, 151°34°E, J. M. Gilbert s.n.,
8.ix.1974 (HO 50945); Keppels Sands, Fitzroy Estuary, on
Excoecaria, R. Rogers 769, 10.vi.1975 (BRIU); Noosa River,
on Avicennia, G. N. Stevens 2386, 18.xii.1975 (BRIU);
Noosa Sound, on Rhizophora, G. N. Stevens 2371,
31.x1i.1975, (BRIU); Springbrook, ca. 110 km S of
Brisbane, on Callistemon, H. T. Lumbsch 5391f,
11.viii.1987 (herb. LUMBSCH).

When Miiller described P. commutata he made no reference to
a holotype or to syntypes. A number of specimens labelled
"Pertusaria commutata”’ from the Miller Herbarium (G) were
examined to choose a lectotype; one of the specimens [Rio
de Janerio; Glaziou 5067, 1875] was referrred to as the
holotype of P. ornatula Mill.Arg. (Miller 1884) and was
identical in appearance to that holotype, (vide infra)
with the same number. Of the remaining six specimens
labelled P. commutata, only one [Caracas: Dr. Ernst] is
stamped "J. Miiller Arg. det." and this is selected as
lectotype. Dibben examined a duplicate of this specimen in
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US and reported the presence of lichexanthone and
haemathamnolic acid (Dibben 1880:52); these two compounds
were also present in the specimen from Geneva. Miiller did
not report the dimensions of the spores in P. commutata
but compared them to those of P. velata (Turn.) Nyl.; the
range reported for this species (Dibben 1880:76) is 31-97
x 120-225 um. In the Australian specimens listed above,
the spore sizes were 35-50 x 100-135 um. Vainio (1890:105)
reported spore sizes of 26-42 x 90-114 um for specimens
from Brazil.

P. commutata was reported from Queensland (Shirley 1883)
and Tasmania (Jatta 1910) but specimens corresponding to
these reports have not been seen. Jatta (1810) also
reported P. aggregata Mill.Arg. and P. ornatula Mill.Arg.
(Miiller 1884) from Tasmania but the presence of these
three sub-tropical species in Tasmania (ca. 45°S) is
unlikely and they may be misidentifications of P.
novaezelandise Szatala which is common and widespread in
Tasmanian rainforests (Kantvilas 1880). P. commutata
resembles the single-spored P. aggregata [lectotype here
selected: Brazil, Apiahy, Puiggari 2676, 1883 (G)], which
also contains haemathamnolic acid, but is distinguished
from that species by the simple adnate apothecia in
contrast to the slightly stipitate compound apothecia in
P. aggregata and the absence of lichexanthone. When Miiller
described P. aggregata, he referred to two syntypes from
Brazil, Puiggari 2676 and 2750. The specimen labelled
“Puiggari 2676" is also labelled "L.B.n. 710", a reference
to the publication “Lichenologische Beitrége species
number 710" (Miller loc. cit.) and is therefore

selected as lectotype. P. commutata is differentiated from
the single-spored P. ornatula [holotype: Brazil, Rio de
Janeiro, Glaziou 5067, 1878 (G)] (which also contains
haemathamnolic acid) by the olive green thallus, the
absence of lichexanthone and the sparse apothecia, in
contrast to the numerous, crowded apothecia in P.
commutata.

Pertusaria consanguinea Miill.Arg., Flora 67: 283 (1884)

Type. Brazil, Apiahy, Puiggari s.n., -.-.1880;
G-lectotype (here selected).

Thallus pale fawn, thin, scattered and dispersed on the
substrate, surface smooth and dull, margin well-defined,



lacking isidia and soredia, saxicolous; apothecia
verruciform, verrucae conspicuous, scattered, flattened
hemispherical, sometimes confluent,1-2(-3) mm diam.,
usually constricted at the base; ostioles inconspicuous,
black, punctiform, sometimes sunken, 1-2/verruca; spores
8/ascus, uniseriate, ellipsoid to subfusiform, smooth,
75-105 um long, 35-50 um wide.

Chemistry: K-, KC-, C-, Pd-; lichexanthone and 2-O-
methylperlatolic acid.

Australia, New South Wales, Bundeena, Royal National
Park, 4 m, on sandstone rocks, J. A. Elix 2299,
13.iv.1976 (ANUC).

The protologue to P. consanguinea refers to material
collected in Brazil. The Milller Herbarium contains two
specimens labelled P. cansanguinea and collected by
Puiggari in Brazil in 1880 and 1882 respectively. The
specimen dated 1882 is very small and is labelled "L.B.
n." with no number whereas the specimen dated 1880 is
labelled "L.B. n. 717", a reference to the publication,
viz. Lichenologische Beitrége, species number 717 (Miiller
1884) and this specimen is therefore selected as the
lectotype.

P. consanguinea closely resembles the saxicolous P.
lophocarpa Korber, from south-eastern Australia and New
Zealand [P. superba Zahlbr., nom. inval. (Archer 1891)]
but is distinguished from that species by the presence of
lichexanthone and 2-O-methylperlatolic acid in place of
2,4-dichlorolichexanthone and 2°-O-methylperlatolic acid
in P. lophocarpa, and the inconspicuous ostioles (the
ostioles are dark and conspicuous and often sunken in P.
lophocarpa). P. consanguinea also resembles the saxicolous
P. rudis Mill.Arg. (Miller 1884) [holotype: Brazil, Morro
de Itambe, Puiggari 2176, -.iv.1882 (G)] which also
contains eight spores per ascus and lichexanthone and 2-0-
methylperlatolic acid but the spores in this species are
smaller (75-85 pm long) than those of P. consanguinea and
are ellipsoid, not becoming fusiform.

Pertusaria dehisoens Miill.Arg., Flora 67: 349 (1884)

Type: Brazil, Apiahy [Apiai, ca. 250 km SW of Sao Paulo],
Puiggari s.n., -.vii.1882; G-lectotype ("M. Oshio 1878").



Thallus pale to dark olive green, wrinkled and cracked,
lacking isidia and soredia, surface dull, corticolous;
apothecia verruciform, conspicuous, numerous, concolorous
with the thallus, flattened hemispherical, 0.8-1.5 mm
diam., often constricted at the base; ostioles black,
punctiform, 2-5/verruca, in a hyaline zone, the zone
becoming conspicuous, deeply concave and almost disciform,
to 0.8 mm diam.; spores 8/ascus, biseriate, smooth,
fusiform, 100-140(-150) pm long, 35-50 um wide.
Chemistry: K-, RC-, C-, Pd-; lichexanthone, stictic acid
and traces of norstictic acid.

Specimens examined.

NORFOLK ISLAND. Mt. Pitt Reserve, King Fern Valley, 260 m,
on palm, J. A. Elix 18682, 7.xii.1884 (ANUC); Mt. Pitt
Reserve, S of summit of Mt. Pitt, 230 m, on Citrus
limonia, J. A. Elix 18809, 10.xii.1884 (ANUC).

QUEENSLAND. Clarke Range, 46 km S of Proserpine, 800 m,

on Argyrodendron, J. A. Elix 20843, 29.vi.1886 (ANUC).
NEW SOUTH WALES. Cockerawombeeba Creek, Mt. Boss State
Forest, 700 m, on Polysoma, D. Verdon 4074, 21.x.1978 (CBG
7809562); Ballawongarah, 11 km SE of Kangaroo Valley, 455
m, J. A. Elix 8951, 17.ix.1980 (ANUC); 44 km E of
Robertson, 730 m, J. A. Elix 8903, 17.ix.1880 (ANUC);
Royal National Park, Bola Creek, E of Waterfall, 250 m,

K. Kalb 18898, 18900, 2.viii.1888 (herb. KALB); Buladelah
district, Myall River State Forest, E of Stroud, 150 m,

K. Kalb 17963, 7.viii.1888 (herb. KALB); 6 km N of Glen
Ha;l%n, S of Dungog, H. Mayrhofer 8886, 15.viii.1988
(GZU).

P. dehiscens is characterised by the 8 biseriate fusiform
spores and the presence of lichexanthone and stictic acid;
lichexanthone may rarely be absent as in J. 4. Elix 8903,
vide supra. The species resembles the endemic New Zealand
P. theochroa Krempelh. but is distinguished from that
species by the different chemistry; P. theochroa contains
4,5-dichlorolichexanhone and 2°-O-methylperlatolic acid.
P. dehiscens resembles P. phaeostoma Mill.Arg. (Miller
1884) [holotype: Brazil, Apiahy, Puiggari s.n., -.iii.1881
(G)] which also has 8 biseriate spores per ascus, 30-45 x
120-140 um, and contains lichexanthone but in the latter
species the spores are elongate-ellipsoid rather than
fusiform as in P. dehiscens and the ostioles in P.
phaeostoma are one per verruca, conspicuous, black, sunken
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and almost disc-like.

Pertusaria lacerans Mill.Arg., Flora 67: 270 (1884)

Type. Brazil, Apiahy, Puiggari s.n., -.v.1881;
G-holotype.

P. lacerans is morphologically similar to P. lacericans
and P. sublacerans (vide supra).

Chemistry: K-, KC+ violet, C-, Pd-; picrolichenic acid
with traces of lichexanthone and a picrolichenic acid
homologue, Rf(C) 29.

Specimens examined.

QUEENSLAND. Atherton Scrub [near Atherton, ca. 17°20°S,
145°25°E], R. Mitchell s.n., -.viii.1911 (NSW L5112);
Clarke Range, 46 km SE of Proserpine, 20°50°S, 148°32°E,
600 m, on Argyrodendron, J. A. Elix 20848, 28.vi.1986
(ANUC).

P. lacerans was reported from Tasmania (Jatta 1810) but
the specimen on which this report was based was not seen.
A specimen from the Miller herbarium [Tasmania, Rev.
Wilson, s.n., 1893 (G)], labelled P. lacerans, contains
hypothamnolic acid and is identified as Pertusaria
novaezelandiae Szatala, a common and widespread species in
Tasmanian rainforests (Kantvilas 1890).

Pertusaria leioplacella Nyl., Bull. Soc. Normand. (2)2: 71
(1868).

Type: New Caledonia, Lifu, E. Marie s.n., 1883; lectotype-
H-NYL 23640, (“Awasthi & Srivastava 1988").

A detailed description of P. leioplacella is given by
Malme (Malme 1838).

Chemistry. K-, RC+ yellow-orange, C+ orange, Pd-;
thiophaninic and stictic acids.

Specimens examined.

AUSTRALIA, QUEENSLAND. Burleigh Heads N. P., J. A. Elix
1115, 22.viii.1875 (ANUC); Herberton Rd., 2 km SW of
Atherton, on Casvarina, J. A. Elix 16168, 24.vi.1988
(ANUC); Conway State Forest, 18 km E of Proserpine, on
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Albizzia, J. A. Elix 20223, 28.vi.1886 (ANUC); Clarke
Range, 38 km SE of Proserpine, on Argyrodendron, J. A.
Elix 20842, 29.vi.1988 (ANUC); Robertson Park,
Indooroopilly, W of Brisbane, J. Hafellner 19263,
16.viii.1986 (GZU); Moreton Bay, near Brisbane,

on mangrove, H. Lumbsch 5385 p.p., 10.vii.1987 (herb.
LUMBSCH); Machans Beach, N of Cairns, on mangrove, K. .
Kalb 21191, 28.viii.1988 (herb. KALB).

NEW SOUTH WALES. Lord Howe Island, sin. loc., C. Hedley
& W. Dunn s.n., 11.ix.1808 (NSW).

P. leioplacella was reported from Queensland (Shirley
1889) and Western Australia (Wilson 1890) but the
specimens corresponding to these reports have not been
seen.

P. syngenetica Mill.Arg. (Miller 1884), described from
Brazil, is morphologically very similar to P.
leioplacella; the holotype of P. syngenetica [Brazil,
Apiahy, ?collector, 1883, (G)] contains stictic acid and
has 8 biseriate spores per ascus, 20-25 x 45-60 um, and is
annotated "Wie P. leioplacella, spor. aber kleiner". The
Miller Herbarium also contains an Australian specimen of
P. syngenetica [(Queensland) Toowoomba, Hartmann s.n.,
F. v. Muller 1884 (G)] but this specimen has slightly
larger, uniseriate spores, 25-30 x 60-685 um, and is
identified as P. leioplacella. P. leioplacella is widely
distributed in the Southern Hemisphere and occurs in
Brazil and Paraguay (Vainio 1880:111; Malme 1936) and in
South Africa (Doidge 1850:285) as well as in eastern
Australia; it also occurs in Hawaii (Magnusson 1855).

Pertusaria subventosa Malme, Arkiv for Botanik 28A(8): 7
(1838)

Type: Brazil, Matto Grosso, Serra da Chapada, Buriti, G.
Malme 3936, 24.vi.1884 [published as 1804]; holotype-S.

Pertusaria paeminosa A. Archer, Nova Hedwigia 50: 3
(1990).

Type: Australia, New South Wales, Bairne Track, ca. 30 km
N of Sydney, on exposed sandstone, A. Archer P 38,
14.1.1989; holotype-NSW; isotype-CBG.

Pertusaria sorediata Knight in Shirley, Proc. Roy. Soc.
Queensland B: 141 (1889); nom. illeg., non Pertusaria



sorediata (Fr.) Fr. 1848.

Type: Queensland: Moreton Bay, J. Shirley 67, no date;
holotype-WELT.

Thallus off-white to greyish white, moderately thick,
margin well-defined and not zoned, areolate and cracked,
surface smooth, sorediate, lacking isidia, saxicolous;
soralia white, conspicuous, becoming numerous and often
confluent away from the margin, subspherical, sometimes
becoming slightly stipitate, 0.5-1.5 mm wide; apothecia
rare, disciform, discs dark brown, white pruinose, 0.2-0.5
mm diam., becoming exposed in stipitate soralia in groups
of 1-3; asci clavate, 170-200 um long, 50-80 um wide; spores
solitary, elongate ellipsoid, rarely lachrymoid, sometimes
curved, 120-180 um long, 35-50 um wide, spore wall 1 um
thick.

Chemistry: K+ weak yellow, or rarely violet; KC+ violet;
C-; Pd+ yellow or rarely Pd-; lichexanthone and thamnolic
and picrolichenic acids; rarely with thamnolic acid
replaced by hypothamnolic acid.

Specimens examined.

QUEENSLAND: Tip of Cape York Peninsula, A. Filson s.n.,
16.vii.1977 (MEL 1018813) (fertile]; Miami, South Nobby,
28°08°S, 153°30°E, R. Rogers 2414, 10.x.1881 (BRIU);
Glasshouse Mtns., ca. 3 km S of Crookneck Mtn., 25°57°S,
152°56°E, 100 m, J. Hafellner 15814, 26.vii.1888 (GZU)
[with hypothamnolic acid]; Mistake Mtns., near Doggs
Falls, 28°20°S, 152°20°E, on basaltic rocks, H. Lumbsch
5699b, 29.ix.1987 (CBG, herb. LUMBSCH, NSW).

NEW SOUTH WALES: Sydney, South Head, E. Cheel 52,
26.v.1901 (NSW 14446); Currowan State Forest, 12 km W of
Nelligen, J. A. Elix 3579, 7.vii.1877 (ANUC) [fertile];
Springwood, Sassafras Creek, 65 km W of Sydney, 33°43°S,
150°34°E, 250 m, A. Archer P17, 5.viii.1888 (GZU, NSW).
AUSTRALIAN CAPITAL TERRITORY: Gudgenby Gorge, 27 km S of
Canberra, 35°37°S, 148°07°E, 700 m, H. Lumbsch 5629b, 1887
(CBG, herb. LUMBSCH, M, NSW).

Pertusaria paeminosa (Archer 1980) was recently described
as a saxicolous and corticolous species from eastern
Australia; the saxicolous material however is
morphologically and chemically identical with the
previously described P. subventosa Malme (Malme 1838). No
spores were reported for the South American material and
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an amended description of the species is therefore given
above. The corticolous specimens of P. paeminosa are now
considered to be a separate species, here described as P.
scaberula, sp. nov. (vide supra). P. subventosa is a
common, conspicuous white crustose lichen in the Great
Dividing Range and the coastal region in eastern Australia
and may cover large areas on exposed sandstone and other
rocks. It is often found with the saxicolous P.
persulphurata Mill.Arg.

Pertusaria xanthostoma (Somm.) Fr., Lich. Europ. Reform.:
426 (1831)

Porina xanthostoma Somm., Kongl. Vetensk. Acad.
Hand1.(1823): 115 (1824).

Type: Norway, Nordland, Bodoe, in cortice Juniperi,
Sommerfelt s.n., 1822; O-holotype (fide Dibben 1880: 121).
n.v.

A detailed description of the species is given by Dibben
(loc. cit.).

Chemistry: K-, KC+ red, C-, Pd-; alectoronic acid.

Specimens examined.

AUSTRALIA. Tasmania, Mt. Dromedary, 42°43°S, 147°06°E,
980 m, on soil in rock crevices, G. Kantvilas 679/90,
1.xii.1890 (HO 127257).

NEW ZEALAND. [South Island], southern slopes of Foggy
Peak, Torlesse Range [W of Christchurch], 1010 m, on dead
tussock grass in alpine heath, J. A. Elix 7656, 7660,
23.11i.1980 (ANUC); Torlesse Range, Canterbury, H.
Mayrhofer 8004, 22.i.1885 (GZU).

P. xanthostoma was first described from Norway and is also
known from Alaska, Greenland, Iceland, Scotland and
western Russia; it is reported to be humicolous and
muscicolous as well as corticolous (Dibben loc.cit.). The
species is characterised by the pale yellow brown
ostioles, the four-spored asci and the presence of
alectoronic acid.

PRELIMINARY KEY TO THE AUSTRALIAN PERTUSARIA.

The detailed morphology, chemistry and synonymy of taxa in
the key that are not described in this paper have been



12. Soralia K+ violet, Pd-, with hypothamnolic acid.
P. novaezelandiae Szatala
12a. Soralia K+ yellow or red, Pd+ yellow. 18

13. Soralia K+ red with norstictic acid.
P. erythrella Mill.Arg.
13a. Soralia K+ yellow, with thamnolic acid.
P. scaberula Archer

14. Thallus with 2'-O-methyl perlatolic acid; when
fertile, 2 smooth spores/ascus. P. isidiosa Archer

14a. Thallus with stictic acid; when fertile, 4 rough
spores/ascus. P. subisidiosa Archer

15.(2a). Apothecia terminal in papillae; thallus Pd+
orange-red with protocetraric acid; spores 1/ascus,
85-180 pm long. P. gymnospora Kantvilas

15a. Apothecia disciform or verruciform. 16

18. Apothecia disciform; spore wall single, ca. 1 um
thick, smooth; 1 or 8 spores/ascus. 27

18a. Apothecia verruciform; spore wall usually double,
ca. 5 um thick, smooth or rough, rarely single;

2, 4 or 8 spores/ascus. 27
17. Spores 1/ascus. 18
17a. Spores 8/ascus. 25
18. Thallus Pd+ yellow or orange. 18
18a. Thallus Pd-. 20
18. Thallus K+ red, Pd+ yellow, with norstictic acid;
spores 150-170 um long. P. sublacerans Archer
18a. Thallus K-, Pd+ orange, with protocetraric acid;
spores 170-180 um long. P. lacericans Archer
Thallus KC+ red or violet, K-. 21
. Thallus KC-, K+ yellow or violet. 23

= g8

Thallus KC+ red, with lecanoric acid; spores 110-140
(=170) pm long. P. velata (Turner) Nyl.
2la. Thallus KC+ violet, with picrolichenic acid. 22

22. Discs 1-2 mm diam., conspicuously concave; thallus
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published elsewhere (Archer 1991, Galloway 1985, Kantvilas
1890). The key contains 63 taxa

1. Thallus corticolous (rarely muscicolous). 2
la. Thallus saxicolous. 57
2. Thallus sorediate, or isidiate, or pustulate or with
sterile discs. 3
2a. Thallus with fertile papillae, discs or verrucae;
with or without isidia or soralia. 15
8. Thallus sorediate or isidiate. 10
3a. Thallus pustulate or with sterile discs. 4
4. Thallus with sterile discs. 5
4a. Thallus pustulate, usually with exposed medulla. 8
5. Discs K+ yellow or violet, KC-. 7
5a. Discs K-, KC+ violet or red. 6

8. Discs KC+ violet, picrolichenic acid.
P. truncata Krempelh.
Ba. Discs KC+ red, lecanoric acid.
P. velata (Turner) Nyl.

7. Discs K+ yellow, Pd+ yellow; haemathamnolic acid.
P. commutata Mill.Arg.
7a. Discs K+ violet, Pd-, hypothamnolic acid.
P. novaezelandiae Szatala

8. Thallus Pd+ yellow or orange; KC-. 8
B8a. Thallus Pd-, KC+ violet, with picrolichenic acid.

P. lacerans Mill.Arg.
9. Thallus K+ red, Pd+ yellow, with norstictic acid.

P. sublacerans Archer
8a. Thallus K-, Pd+ orange, with protocetraric acid.
P. lacericans Archer

10. Thallus sorediate, with soralia. 11
10a. Thallus isidiate. 14
11. Soralia white, K+ yellow, red or violet; KC-. 12

11a. Soralia yellow, K-, KC+ orange, with thiophaninic
acid. P. xanthosorediata Archer
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23.

25.

By

33
P

g 8 BB 38

with atranorin; spores 150-170 um long.
P. patellifera Archer
. Discs 0.5-1.5 mm diam., flat; thallus with
lichexanthone; spores 110-160 um long.
P. confusa Archer

Thallus K+ violet, with hypothamnolic acid; spores
80-150 ym long. P. novaezelandise Szatala
. Thallus K+ yellow. 24

Discs adnate on thallus; thallus with haemathamnolic
acid; spores 100-135 um long.
P. commutata Mill.Arg.
. Discs on verrucae-like swellings; thallus with
thamnolic acid; spores 100-112(-130) um long.
P. miscella Archer

Discs KC-, K-, pale orange-pink, ca. 0.5 mm diam.;
spores 24-40 um long; no lichen compounds present.
P. jamesii Kantvilas
. Discs KC+ red or violet, K-. 28

Thallus KC+ violet, with picrolichenic acid; spores

uncommon, 20-30 um long. P. truncata Krempelh.
. Thallus KC+ red, with lecanoric acid;

spores 50-65 um long. P. subrhodotropa Archer

(17a) Spores 8/ascus. 28
. Spores 2 or 4/ascus. 41

Spores ellipsoid, not becoming fusiform. 28
. Spores fusiform, or ellipsoid becoming fusiform. 35

Thallus KC+, C+ orange, with thiophaninic acid. 30
. Thallus KC-, C-, with 4,5-dichlorolichexanthone. 33

Thallus with thiophaninic acid only; spores
biseriate, 75-85 um long. P. thiophaninica Archer
. Thallus with thiophaninic acid & other compounds. 31

Thiophaninic and stictic acids present;

spores >55 um long. 32
. Thiophaninic acid and unidentified compound present;

spores 48-55 um long. P. confluens Mill.Arg.

Ostioles conspicuous, bright yellow; hypostictic
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acid present; spores irregularly uniseriate,
55-85 um long.
P. meridionalis var. xanthostoma Mill.Arg.

32a. Ostioles inconspicuous, dark; hypostictic acid
absent; spores irregularly biseriate, 55-75 um long.
P. leioplacella Nyl.
33. Thallus K+ red, with norstictic acid; spores
uniseriate, 70-95 pm long. P. norstictica Archer
33a. Thallus K-, lacking norstictic acid. 34
34. Thallus with stictic acid and 4,5-dichloro-
lichexanthone; spores irregularly uniseriate,

55-80 um long. P. leiocarpella Mill.Arg.
34a. Thallus with 2°-O-methylperlatolic acid and 4,5-

dichloro-lichexanthone; spores uniseriate,

40-65 um long. P. gibberosa Mill.Arg.
35.(28a) Spores predominantly biseriate. 36
35a. Spores predominantly uniseriate. 38
38. Thallus Pd + yellow or red. 37
36a. Thallus Pd -. 38
37. Thallus K+ red, Pd+ yellow, with 4,5-dichloro-

lichexanthone and norstictic acid; spores

irregularly uni- or biseriate, 67-85 um long.
P. undulata Mill.Arg.
37a. Thallus K-, Pd+ orange-red, with protocetraric acid;
spores biseriate, 70-85 um long.
P. errinundrensis Archer
88. Thallus with yellow soralia and thiophaninic and
stictic acids; spores 60-85 um long.
P. xanthosorediata Archer
38a. Thallus esorediate, with lichexanthone and stictic
acid; spores 100-140 um long.
P. dehiscens Mill.Arg.
38. Thallus lacking lichen compounds; spores 70-110 um
long; P. subrigida Mill.Arg.
3%a. Thallus with lichen compounds; all chemical tests

negative. 40

40. Lichexanthone and 2-0O-methylperlatolic acid; spores

always fusiform, 75-105 um long.
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P. leucostigma Mill.Arg.

40a. Thallus with 4,5-dichloro-lichexanthone and 2°-0-
methylperlatolic acid; spores ellipsoid to fusiform,
75-100 pym long. P. parsgibberosa Archer
41.(27a) Spores 4/ascus. 42
41a. Spores 2/ascus. 47
42. Spores ellipsoid, smooth or rough. 43
42a. Spores fusiform, rough, 80-110(-125) um long,
uniseriate; 4,5-dichloro-lichexanthone, 2-O-methyl-
and/or 2 -O-methylperlatolic acids.
P. elliptica Mill.Arg.
43. Spores ellipsoid, smooth. 44
43a. Spores ellipsoid, rough; thallus isidiate with
stictic acid; spores 82-95 um long.
P. subisidiosa Archer
44. Thallus K+ red, with thiophaninic acid, and
norstictic acid or 2-O-methylperlatolic acid; spores
70-110 pm long. P. trimera (Mill.Arg.) Archer
44a. Thallus K-. 45
45. Thallus KC+ red, with alectoronic acid; spores thin-
walled, 65-85 um long; muscicolous and humicolous.
P. xanthostoma (Somm.) Fr.
45a. Thallus KC-; spores thick-walled. 48
48. Spores usually < 100 um long; ostioles black,

48a.

conspicuous; thallus with stictic acid; spores 75-87
um long. P. abberans Miill.Arg.
Spores usually > 100 ym long; ostioles hyaline,
inconspicuous; thallus with 2'-O-methyl perlatolic
acid + 4,5-dichlorolichexanthone + stictic acid;

spores 90-125(-150) um long. P. hermaka Archer
47. Spores ellipsoid, smooth or rough. 48
47a. Spores fusiform, smooth. 55
48. Spores ellipsoid and smooth. 48
47a. Spores ellipsoid and rough. 53
498. Thallus Pd+ yellow or orange-red. 50
48a. Thallus Pd-, lacking norstictic or protocetraric

acids. 51
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50. Thallus K+ red, Pd+ yellow, with norstictic and
2’-O-methylperlatolic acids; spores
120-170(-200) pm long. P. hartmannii Mill.Arg.
50a. Thallus K-, Pd+ orange-red, with protocetraric acid;
spores (100-)125-175 um long.
P. wilsonii var. aphelospora Archer

51. Thallus pale yellow, KC+ orange, C+ orange, with
thiophaninic and stictic acids; spores

80-110(-120) pum long. P. thiospoda Knight
51a. Thallus not pale yellow, KC-, C-, lacking
thiophaninic acid. 52

52. Ostioles inconspicuous, pale to dark brown; thallus
with 4,5-dichlorolichexanthone and stictic acid;
spores 100-140(-180) um long.

P. plicatula Mall.Arg.
52a. Ostioles conspicuous, black, pseudolecideine;
thallus lacking lichen compounds;
spores 85-110 um long. P. atropunctata Archer

Thallus Pd+ orange-red, with protocetraric acid;
spores (110-)125-180 um long. P. wilsonii Archer
. Thallus Pd-. 54

¥ g8

Thallus with 4,5-dichlorolichexanthone and 2'-0-
methylperlatolic acid; ostioles black, punctiform;
spores 95-120 um long. P. trachyspora Archer
54a. Thallus with thiophaninic and stictic acids;
ostioles pale, translucent; spores 80-120 um long.
P. schizostomella Mill.Arg.

55.(47a) Thallus and verrucae isidiate with lichexanthone
+ stictic acid + 2'-O-methyl perlatolic acid;
spores 100-112 pm long. P. isidiosa Archer
55a. Thallus and verrucae not isidiate. 56

56. Ostioles black, conspicuous; thallus KC-, with 4,5-
dichloro-lichexanthone; spores (120-)130-155 um long.
P. irregularis Mill.Arg.
58a. Ostioles translucent, inconspicuous; thallus KC+
orange, with thiophaninic and stictic acids present;
spores 125-150(-180) pm long. P. epacrospora Archer

87(2a, saxicolous). Thallus sorediate, or isidiate, or



with disciform apothecia; spore wall single, smooth.

57a. Thallus esorediate, lacking isidia, with verruciform
apothecia; spore wall double, smooth or rough. 83
58. Thallus with numerous disciform apothecia; K+ red,
with norstictic acid; spores 30-45 um long.
P. concava Miill.Arg.
58a. Thallus sorediate or isidiate. 59
58. Thallus isidiate; Pd+ orange, with salazinic acid;
sterile. P. pseudodactylina Archer
58a. Thallus sorediate.
80. Thallus white or off-white, lacking thiophaninic
acid. 81
B80a. Thallus yellow or dull yellow, with thiophaninic
acid. 62
B81. Thallus white, KC+ violet, Pd+ yellow, K+ yellow,
with lichexanthone, picrolichenic and thamnolic
acids (or rarely Pd- and K+ violet, with
hypothamnolic acid). P. subventosa Malme
Bla. Thallus off-white, KC-, Pd+ red, K-, with atranorin
and fumarprotocetraric acid. P. sordida Archer
82. Thallus yellow, lacking hypostictic acid.
P. persulphurata Mill.Arg.
62a. Thallus dull yellow, with hypostictic acid.
P. remota Archer
83.(57a) Spores 8/ascus. 64
63a. Spores 2 or 4/ascus. 72
B4. Spores ellipsoid. 65
B4a. Spores subfusiform to fusiform, uniseriate, 70-80 um
long; thallus with thiophaninic and 2-O-methyl
perlatolic acids. P. leucoxantha Mill.Arg.
85. Thallus yellow. 86
B85a. Thallus not yellow. 67
B88. Ostioles 1/verruca, inconspicuous, flat; spores

uniseriate, 50-75 um long; thallus with thiophaninic
acid. P. xanthoplaca Mill.Arg.
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B8B8a. Ostioles 1-4/verruca, conspicuous, subpapilliform;
spores biseriate, 60-85 um long; thallus with
thiophanic acid. P. thula Archer

87. Thallus lacking lichen compounds; ostioles
conspicuous, black, sunken; spores 37-55 um long.
P. paratropa Mill.Arg.
B87a. Thallus with lichen compounds. 868

88. Spores >50 um long. 69
B88a. Spores 30-38 um long; ostioles large, disc-like,
conspicuous; thallus with stictic acid.
P. macra Mull.Arg.

88. Spores >85 um long; spores uniseriate, 85-100 pm
long; thallus with 2-O-methylperlatolic acid and
lichexanthone. P. consanguinea Miill.Arg.

68a. Spores <85 um long. 70

70. Spores biseriate, 65-72 um long; thallus off-white
with arthothelin. P. crassilabra Mill. Arg
70a. Spores uniseriate, thallus pale fawn.

71. Thallus KC+ orange, with thiophaninic acid and
lichexanthone; ostioles black, mconsp:.cuous, spores
B80-85 um long. petrophyes Knight

71a. Thallus KC-, with 4, 5—d1ch10rohchemnthme and 2"~
O-methyl perlatolic acid; ostioles black,
conspicuous; spores 45-75 um long.

P. lophocarpa Kérber

72.(63a) Spores 4/ascus, 85-105 um long; 4,5-dichloro-
lichexanthone and stictic acid.
P. trevethensis Archer
72a. Spores 2/ascus. 73

73. Thallus K-, with 4,5-dichlorolichexanthone and
stictic acid; spores ellipsoid, mooth 150-175 um
ong. P. vulpma Archer
73a. Thallus K+ red, with 4,5-dichlorolichexanthone
and norstictic acid; spores ellipsoid, rough,
150-200 pum long. P. subverrucosa Nyl.

Note: P. leucostomoides Zahlbr., P. leucothelia Mill.Arg.
and P. woollsiana Mill.Arg. are omitted as they appear to
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be forms of P.leiocarpella Mill.Arg., P. elliptica
Mill.Arg. and P. gibberosa Miill.Arg. respectively.
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Ab: Descriptive notes, di and ecological notes
are provided for 24 poorly known or pmwously unrecorded crustose lichens
from T: cool

Introduction

Despite their undisputed abund: and diversity in T: jan cool p

inf¢ icol lmhens in this habitat and in Australasia generally
remain poorly known. in their were made in the 19th
century, with many new species being described, for example, by Jatta (1911), Miiller
Argoviensis (1882, 1895), Shirley (1894), Stirton (1876, 1898) and others. However,
much of this work has long been neglected or overlooked and part of the task to be
undertaken currently is to correlate taxa described by these early workers with recent
collections.

Galloway (1985) provides descriptions of many New Zealand species, several of
which have since been discovered in Tasmania. A few small, unrelated groups have
been monographed, e.g. the Caliciales (Tibell 1987), Chiodecton (Thor 1990),
Chrysothrix (Laundon 1981), Haematomma (Rogers 1982), Leproloma (Laundon
1989), the Megalosporaceae (Sipman 1983) and Psilolechia (Coppins & Purvis 1987),
but the relevant taxa from these groups represent only a minor component of the
rainforest flora. More ly, the T species of Pertusaria, a
conspicuous component of the flora, were revised by Kantvilas (1990a).

Crustose lichens occur in virtually all rainforest microhabitats with the major
exception being the forest floor which is inhabited mainly by bryophytes or occasional
macrolichens. Most species are epiphytes and occur directly on bark or, more rarely,
over bryophytes. The richest habitats include smooth-barked trunks or twigs, especnally
in the canopy, and trees such as Eucryphia and Ath sup) 1y
diverse communities. Crustose hchens are nlso very rich in species on the old. very dry,
fissured trunks of Nothofc the i tree in most forest types
(Kantvilas 1988b).
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In this paper, we present descriptive and ecological notes on 24 crustose species
ﬁvmvmmmsev:ﬂofwhwhmmdedﬁomnsmmfonhefmtm
The work complements our recent studies on T:
(Knanuaal 1985, Kanwﬂu&]me:lDM)mdhlhewmwﬁmlumnu

ion on this h: of the rainf biota.

inp - P

Methods

MmmMymummmﬁmmmwmmm
during of cool were
made with either type or reliably identified material. Anhmdwwmwwﬂwmnﬁvm
Tasmania, located in HO, BM and some other herbaria. Chemical analyses follow the standard
techniques outlined by Culberson (1972) and White & James (1985).

The Species
1. Bacidia buchananii (Stirton) Hellbom

Bihang K. Sv. Vet-Akad. Handl. 21, afd I (13): 98 (1896). - Stereocaulon buchananii Stirton, Trans.
N.Z Inst. 7: 368 (1875); type: New Zealand, "prope Wellington”, rec’d 18.ix.1874, J. Buchanan (GLAM
- lectotype (fide Lamb 1954]; BM! - isolectotype).

Although widespread, this species is uncommon in rainforest where it occurs
mostly in deep shade on the bases of tree trunks, banks of soil, decorticated wood or,
more rarely, on rocks. Its thallus resembles the primary, basal thallus of Metus
conglomeratus but the brown, * globose to subpedicellate apothecia and filiform,
multiseptate spores, 140-170(-210) x 2-4 pm, are diagnostic. A full description and

ymy is given by Galloway (1985: 29). Bacidia buchananii also occurs in New
kalnnd. Chile and mainland Australia.

Selected sp Corinna, on 80 m, 10.ii.1982, Kantvilas
67/82 (HO, BM) Mt Victoria Track, on Leptospermum lanigerum, 950 m, 8.xii.1981, Kantvilas 1088/81
(HO, BM). Little Fisher River, on Leptospermum lanigerum, 820 m, 17.viii.1982, Kantvilas 213/82 (HO,
BM).

2.  Bacidia weymouthii (Shirley) Zahlbr.
Catal. Lich. Univ. 4: 248 (1927). - Patellaria weymowhii Shirley, Pap. Proc. R. Soc. Tasm. 1893: 217

(1894); type: Tasmania, St Crispins, Mt Wellington, on bark, 10.ii.1891, W. A. Weymouth 112 (BRI! -
lectotype [fide ilas 1988a); MEL! - i

Figure 1a-b.
Thallus crustose, thin, mottled whitish grey, cream or bmwmsh green, in patches up
to ¢. 5 cm wide, often ded by a black prothall ia lecideine, t0 0.8 mm
diamenex. black, glossy, oomionnlly proliferating with clusm of superficial, smaller
margin . P disc plane, becommg convex with age.
Epuhacmmblacktodark Li brown, * granul not dissolving in K.
ini oil dn pl 70~80|unlh1ck, unchanged in

K. Hypothecium colourless to pale brown in the lower part, 80-100 pm thick,



unchanged in K. Exciple opaque, purple-blackish or dark brown, sometimes tinged
greenish black at edges, Kt greenish blue. Paraphyses simple, 1.0-1.5 um thick,
+ conglutinate in K, apices to ¢. 2 pum thick, olivaceous to pale grey-purple, colour
intensifying or greenish in K. Asci 48-65 x 12-19 pm, wall and thickened apices I+
blue. Spores hyaline, curved, acicular with acuminate apices, rather broader at one end,
41-52 x 3.5-6(-7) pum, very indistinctly 4-6 septate, spiralled in the ascus. Pycnidia not
seen. Chemistry: atranorin (£ trace).

Bacidia we; hii is a distinctive species, demic to T ja. Itisa
wndespxudpmeronsmoo(hbn‘ked.shadeduunhmdmzs.pumhﬂy
h and is y d with Thels 2p
Coccolnma cucurbitula, Phlyctis buncil and Arthothelii interveni
Although Shirley (1894) smsmnthespaesoflhnspecmm%-”xZ-Z.Sum.m
examination of his type material led they were significantly larger.

Selected specimens examined: Simons Road near Ben Nevis, on Atherosperma moschatum, 830 m,
7.xii.1981, Kantvilas 1083/81 (HO, BM). Five Road, Florentine Valley, on Atherosperma moschatum,
450 m, 10.iv.1981, Kanwvilas 240/81 (HO, BM). Meander Forest Reserve, on Atherosperma moschatum,
¢. 800 m, 19.vii.1984, Kantvilas 669/84, (HO, BM).

3.  Catillaria kelica (Stirton) Zahlbr.

Catal. Lich. Univ. 4: 49 (1926). - Lecidea kelica Stirton, Rep. Trans. Glasgow Field Nat. 1: 18 (1873);
type: New Zealand, near Wellington, J. Buchanan 178 (BM! - lectotype (fide Galloway 1985]).

This species is and wid d in rainfi on the lower trunks and
bnnchcsofueeswnd:nnoothbark,cspecxaﬂy Athemrpenna. Ceuanhemmd
T ia. It is recognised by its bright d

1-septate, ellipsoid spores with pointed apices, l2-18 X (4-)5—6 pm. A full dewnpdon is
provided by Galloway (1985: 76). Some older specimens may have blackened

pothecia but careful ination usually reveals some hint of their diagnostic yellow
colour. The species also occurs in New Zealand and Victoria.

In the present paper, the genus Catillaria is applied in a very broad heterogeneous
sense and, with further study, it is likely that C. kelica will need to be transferred to

another genus (D.J. Galloway in list.). 'lhespeueshu hal spores, branched
paraphyses without thickened apices, and asci with an amyloid tholus, nmll occular
chamber and masse axiale, suggesting closer relationships with the B or
Biatoraceae (sensu Hafellner 1984).

Selected specimens examined: Lyons River, on Nothofagus cunninghamii, 280 m, 21.i.1982,
Kantvilas 25/82 (HO, BM). Adamsons Road, near on 100 m,
4.xii.1981, Kantvilas 1072/81 (HO, BM). Sumac Road, Spur 2, south of Arthur River, on Cenarrhenes
nitida, 170 m, 12.v.1981, Kantvilas 355/81 (BM, HO). on Sp

640 m, 17.xii.1981, Kantvilas 1189/81 (HO, B).
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4.  Catillaria pulverea (Borrer) Lettau

Hedwigia 52: 136 (1912). - Lecidea pulverea Borrer in Hook. & Sowerby, Engl. Bot. Suppl. 2: tab. 2726
(1834); type: British Isles, New Forest, C. Lyall (BM! - holotype).

Catillaria pulverea occurs mostly on mntum lrunkx in clearings in high altitude

forests and wet scrub. Some i are diate and richly fertile whilst
odlersuesmnleundalmostcnmlysoredlm Aldmugheasﬂyovalooked.thespecm
can be gni: ‘bympalc._ green to grey, coarsely granular sorediate thallus
and di i ic acid, in and zeorin (thallus K+

yellow.PDHed) llsdarkbmwnloblackapodwcumthdun pale grey, * translucent
mugmm:lsodumuc.aslsdxe:topaquegreemxhtovmhoemublnck.lu
aeruginose epuhecmm. Spom are ellipsoid, non-halonate, 1-septate, 15-21(-25) x
5-9 um. Originally d from England, the species is also known from New
Zealand (see Gallowny 1985: 78 for complete description).

Selecied specimens examined: Ben Ridge, on Notelaea ligustrina, 860 m, 13.ii.1981, Kanwvilas
43/81 (HO, BM). Weldborough, on Monotoca glauca, 640 m, 18 xii.1981, Kansvilas 1180/81, (HO, herb.
Vézda). Little Fisher River, on Nothofagus cunninghamii, 820 m, 20.x.1984, Kantvilas 699/84 (HO,
herb. V&zda, BM).

5.  Catillaria tasmanica Riisénen

Suomal. eldin-ja Kasvit, Seur van Julk. 21: 3 (1944); type: Tasmania, "prope Newtown Falls, corticola”,
18.ii. 1887, R. A. Bastow (G! - holotype).

Figure lc-d.

Thallus crustose, pale m duk my. mostly rather thin, £ smooth, somewhat patchy.
Photobiont green, 11 rly globose, (6.5-)9-14 pm diam. Aporhecia
lecideine, to 2mm diameter; disc black, rarely rather pallid when very young or in
shade, matt, plane, becoming + convex with age; margin black, thick at first but
+ excluded in oldest apothecia. Exciple colourless within, greenish black at the upper,
outer edge, composed of loosely interwoven, branched hyphae, 1.2-1.5 pm thick.
Epithecium dark green-grey to brown-black, rarely with a purplish tinge,
+ intensifying greenish in K. Hymeniwn colourless to very pale yellow-brown, (75-)
90~130(200) pm thick, unchanged in K; asci with * uniformly amyloid tholus.

simple to sparingly b hed, twisted, ¢. 1.0 um thick, apices not or slightly
expanded to 15 pm dnck. Hypothecium colourless to very pale yellow-brown,
i with bands greenish grey, intensifying greenish in K,

120-200 pm, rarely massive. Spores hyaline, non-halonate, broadly ellipsoid, with
rounded apices, 1-septate, (17-)20-32(-38) x 9-14(-17) pm, wall to 1.5 pum thick.
Pycnidia unknown. Chemistry: atranorin.

Catillaria tasmanica is very common on smooth bark on twigs and young trunks in

inf and wet sclerophyll forest, particularly at altitudes above ¢. 600 m. It is very
variable, especuﬂyrewdmgspaemwhmhmymgefmmzo-liumlongmm
xpecunensmc 30-38 pm in others. H , this is ited by the type

specimen, albeit in different apothecia. Specimens from shaded habitats tend to have a
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thin thallus and partly pallid apothecia with thin margins. Those Emmexposod habitats
(e.g. the type) have jet-black apothecia with i a of
variation can be found b these ‘Superficially C. i bl
Megalaria grossa butdm‘mmlheinmucolo\monohhenpothecmmues(eg M.
grossa has a blue-black hypothecium) and in its ecology (M. grossa is found mostly
amongst bryophytes on thick fibrous bark). It is also similar to the New Zealand
species Catillaria corroborans (Stirton) Zahlbr. (see Galloway 1985:75) which differs
chiefly by its black or brown-black hypothecium (D.J. Galloway in lirt.) Catillaria
tasmanica is also known from cool temperate rainforest in N.S.W. where it is rare
(Kantvilas 1990b).

Selected specimens examined: Telopea Road near Ben Nevis, on Telopea truncaia, 870 m,
5.xi.1980, Kantvilas 544/80 (HO, herb, V¥zda, BM). Little Fisher River, on Nothofagus cunninghami,
820 m, 23.iv.1982, Kantvilas 111/82 (HO, BM). Lake Highway near Projection Bluff, on Nothofagus
cunninghamii, 980 m, 1.v.1980, Kantvilas 169/80 (HO, BM).

6.  Graphis insidiosa (Knight & Mitten) J.D. Hooker

Handbook N.Z. FL.: 586 (1867). - Fissurina insidiosa Knight & Mitten, Trans. Linn. Soc. Lond. 23: 102
(1860); type: New Zealand, sine loco, TAuckland, Charles Knight 259 (BM! - lectotype [fide Hayward
1977).

Graphis insidiosa is recognised by its pale fawn, non-carbonised lirellae and non-
amyloid, 4-locular spores, 18-27 x 8- lO(-lZ) pum (see Hayward 1977 for full description

and ill i It ins no d ble by t.lc. The species is highly
vm&bleandlueﬂaemybemmenedoremergenushon.nmplemdscammd.or
curved, and ly G.i in T

mnfaenonmughandsmoothbark. icularly on Nothoft inghamii, mostly

in deep shade. It is also known from New Zealand Hayward (1977), southern United
States and Dominica (Wirth & Hale 1978).

Selected specimens examined: South of Meunna, on Nothofagus cunninghamii, 370 m, 16.ii.1982,
Kantvilas 53/82 (HO, B, BM). Tayatea Rd, south of Litte Rapid River, on Nothofagus cunninghami,
230 m, 18.ii.1982, Kantvilas 69/82 (HO, BM). Sumac Road, Spur 2, south of Arthur River, on
Nothofagus cunninghamii, 170 m, 19.v.1981, Kantvilas 316/81 (HO, BM).

7.  Graphis librata Knight

Trans. NZ. Inst. 16: 404 (1884); type: New Zealand, sine loco, 7Wellington, Charles Knight 67: 23
(WELT! - lectotype (fide Hayward 1977)).

Graphis librata belongs to the G. scripa plex which is ck ised by a
basally open, carbonised exciple and 5-9 locular spores in the 20-40 pum range (Wirth &
Hale 1978). These authors consider G. scripta (L.) Ach. s.str. a strictly temperate
nmhemhemuphueuxonmd.onmnbm that name appears to have been

i lied in the A in the past. G. librata is recognised by its
whitish grey thallus, black, curved, serpentine lirellae, usually with a thalline margin,
amyloid, 5-9 (usually 7)-locular spores, 16-26 x 6-9 pum and by the presence of
norstictic acid. It occurs on the lower, shaded trunks of trees with smooth bark,
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especially Atherosperma h , several i are hol 1l
and anatomically identical to G. libmla S.Str. but lack naxncuc acid (which is mphced
by two unidentified compounds). G. librata is also known from New Zealand, New
South Wales and the Caribbean (see Hayward 1977, Wirth & Hale 1978 and Kantvilas
1990b for further details).

Selected (@) with acid: Savage River Pipeline, on Anodopetalum
biglandulosum, 480 m, 27.xi.1980, Kantvilas 716/80 (LSU, HO, B, BM). Corinna, on Nothofagus
cunninghamii, 80 m, 10.1i.1982, Kamtvilas s.n. (HO). (i) containing unidentified substances: Five Road,
Florentine Valley, on Atherosperma moschatum, 450 m, 9.viii.1980, Kantvilas 288/80 (HO, ASU, BM).
Ben Ridge Road, on Atherosperma moschatum, 850 m, 10.xii. 1981, Kantvilas 1115/81 (HO, BM).

8.  Lecanactis abietina (Ach.) Kbrber

Syst. Lich. Germ.: 276 (1855). - Lichen abietinus Ach., Kgl. Vetensk. Akad. Nya. Handl.: 139 (1795).

Knownhnhcnommnlyfmmlhe p North Hemisph L cti.
bietina is wids fi where it is confined to the very dry,
fissured bark ofmanne. mclmed trunks of Nothofagus cunmnghamu There it is
usually iated with Sagenidium molle, Ch h la and species of
Lepraria. ’l‘hespecwsfomuwmspmadmgpahgnylhnm often with a pinkish tinge.
Most speci dantly fertile with 5 mm diameter having black

gir mddensel ish-gre: prumoud.ucs SpommS-zpmw.funfm-mund

slightly curved, (22- )26-36 x 3.5-6 Hm. In such specimens, the formation of the
characteristic white-pruinose cylindrical pycmdm. c. 02 mm diameter, with ellipsoid

conidia, 11-15 x 4.5 um, is totally d or confined to the periphery of the
thallus. Howevet.owwomldnllimmﬂemd wnth idia, a
ituation also found in Europ IntheBnmblslcsthnspecmmlyﬂn

occur occasionally on bryophytes orduecﬂyon rock but in Tasmania it appears to be
strictly corticolous or lignicolous.

Selected specimens examined: Little Fisher River, on old dry Nothofagus cunninghamii, 820 m,
15.i.1984, Kantvilas & James 429/84 (HO, BM). Styx Rd, near Carpenter Creck, on rotting stump of
Nothofagus cunninghamii, 560 m, 17.vi.1984, Kantvilas 653/84 (HO, BM). Boyd Lookout, on old
Nothofagus cunninghamii, 550 m, 11.viii.1981, Kantvilas & James 547/81 (HO, BM). Adamsons Falls
track, on dead Nothofagus cunninghamii, 25.ix.1981, Kantvilas 965/81 (HO, B, GZU)

9.  Lecidea immarginata R.Br. ex Crombie

J. Linn. Soc. Lond. Bot. 17: 400 (1880); type: Australia, New South Wales, banks of Grose River,
amongst mosses on the bark of trees, R. Brown 591 (BM! - holotype).

Figure le-f.

Thallus crustose, thin, effuse, pale greenish grey, in spreading patches to 70 mm
wide or more. Apothecia lecideine, to 1 mm diam.; disc pale to reddish brown,
sometimes + picbald, matt, plane when young, becoming convex with age; margin thin,
conoolomux wnh or slightly darker than disc, persistent except in oldest, most convex

lourless, K-, 70-100 pm thick. Hypothecium colourless, K-, to
400umth:ck. Exciple colourless within, reddish brown, K- at outer edge, composed of
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loosely interwoven anastamosing hyphae c. 0.8-1.0 um thick. Paraphyses sparingly
branched, 1-1.5 pm thick, with slightly expanded apices, 1.5-2 pm thick, pigmented
reddish brown, K-. Asci 50-80 x 18-22 um, with tholus I+ blue (Biatora-type). Spores
simple, hyaline, ellipsoid, non-halonate, with rounded or slightly pointed ends, 12-18 x
7-12 pm. Pycnidia not seen. Chemistry: thallus PD-, K-, KC-, C-, UV- (no substances
detected by tLc.).

Lecidea immarginata is an uncommon species occurring on shaded trunks and
branches with smooth bark. It is found mostly on Atherosperma where it is associated
with Thel lepadii Phlyctis subunci) and species of Arthothelium and
Pyrenula. It is rather similar to an undetermined species of Lecidea s.lat. with smaller
(to 0.8 mm diam.) apothecia and ellipsoid - fusiform spores, 9.5-12 x 2.5-4 pm.

Selected specimens examined: Styx Road, Styx Valley, on Atherosperma moschatum, 370 m,
27.xi.1981, Kamvilas 1034/81 (HO, BM). Near Lyons River, on Atherosperma moschatum, 340 m,
21.1.1982, Kamevilas 23/82 (HO, BM). on pe. 640 m, 17.xii.1981,
Kantvilas 1129/81 (HO, BM).

10. Lepraria lobificans Nyl.

Flora 56: 196 (1873).

Lepraria lobificans is in T: i fi in dry, sheltered
microhabitats, usually in deep shade. It forms a thick, lcpmse glauoous grey crust in
small irregular spots or in large i on the ing faces of old,
inclined Nothofagus trunks, tree fern trunks or the undersides of large branches. The
species is charactensed by its lhallus hemistry which includs in, zeorin and
stictic, P cryp and ictic (%) acids.

As elsewhere, the genus Leprana is very poorly undmmod in Tasmania and, in the
b: of reliable morphologi hemistry is the d:
base for recognising most taxa at present. In addition to L. lab,fcm. several other
chemical strains of Lepraria have been recorded. The most common contains barbatic
and 4—0—demethylharbanc acids and often occurs sympamcally vndx L. lobificans.
Three other strains ded include sp only, with
fumarprotocetraric acid, or with fatty acids.

Selected specimens examined: Sumac Road, Spur 2, south of Arthur River, on Nothofagus
cunninghamii, 170 m, 24.xi.1980, Kantvilas 649/80 (HO, ASU, BM). Ben Ridge, east of Ben Nevis, on
Atherosperma moschatum, 850 m, 17.ii.1981, Kanvilas 104/81 (HO, BM). Holwell Gorge, on Dicksonia
antarctica, 200 m, 24.v.1980, Kantvilas 202/80 (HO, BM, LSU, COLO).

11. Lopadium disciforme (Flotow) Vézda & Poelt

Flechten, Erg. II: 205 (1981). - Heterothecium pezizoideum var.
disciforme Flotow, Bot. Zelmngs 553 (1850).

Previously known only from the p North i di)

disciforme is very rare in Tasmania and known mmnlyfmmﬂwweslandnonhwest
where it occurs mostly on mature, shaded trunks of Nothofagus cunninghamii. Tt is



279

cham:tensed by a thin, dark brown to olivaceous, areolate thallus and dull black,

scabrid apothecia to 1 mm di It has di ic, highly
muriform, thin-walled spores, 1 per ascus, (65-)79-110 x (22-)27-38 um and paraphyses
with black, capitate apices.

Selected specimens examined: Flannel Road, Arthur River, on Nothofagus cunninghamii, 420 m,
19.i.1982, Kansvilas 14/82 (HO, BM). Tayatea Road, Spur 14, on Nothofagus cunninghamii, 240 m,
18.ii.1982, Kamwvilas 292/82 (HO). Sumac Road, Spur 2, south of Arthur River, on Nothofagus
cunninghamii, 170 m, 15.v.1981, Kantvilas 329/81 (HO, BM). Anthony Road, on Cenarrhenes nitida,
450 m, 10.v.1990, Kantvilas 19090 (HO, ASU, GZU).

12. Lopadium hepaticola Dobbeler, Poclt & V¥zda

Herzogia 7: 82 (1985); type: Tasmania, Mt Barrow foothills, on Acrochila biserialis, S. J. Jarman 1477
(M! - holotype).

Lopadium h la is endemic to T: ia and is known fmmonlytwo
localities, almough it is extremely inconspicuous and easily overlookeni The species
formsadullﬁ.lmovermmsofbryophylcsonmmsl. moderately shaded tree trunks
where it is associated only wnh poorly developed lichen thalli (e.g spac:es of Micarea
or Sphaerophorus). Lop has istic ical, dark brown
apothecia with black discs, ¢. 0.5 mm diameter, elongate-ellipsoid, highly muriform
spores 60-140(-155) x 20-45(55) pm, and simple paraphyses with capitate, black-brown
apices. A full iption with ill ions is provided by Dubbeler ez al. (1985).

Specimen examined: Range Road, Florentine Valley, on dead Phyllocladus aspleniifolius at edge of
rainforest, 14.i.1983, Kantvilas 139/83 (HO).

13. Miltidea ceroplasta (Church. Bab.) D. Galloway & Hafellner

Beih. Nova Hedwigia 79: 308 (1984). - Biatora ceroplasta Church. Bab., FI. N.Z. 2: 300 (1855); type:
New Zealand, sine loco, Colenso (BM! - holotype).

The genus Milridea was established by Stirton (1898) to accommodate several red-
fruited species of Lecidea s. lat. It was resurrected recently by Hafellner and Galloway
who plnee it in the monogeneric family Mﬂudcweae (Hlfellner 1984) Miltidea is

h ised by a Lhnl]us i photobi sessile
biatori; i red anth i (K+ ), eight-spored
asci sunounded by amyloid pﬂy wuh a weakly |mylmd tholus lacking any internal

persed with oil bodies, and

sumple, hyaline, halonate spoms (Hafellner 1984).

Mnludea cerapla.m is easily mcogmsed by its large. convex to sub-globular,

, Y ge or red ap ia to 2 mm di thin to rather thick,

pale grey, white or cream thallus, and elhpsold spores 17-25 x 7-12 pm. It is described
fully by Galloway (1985: 226) and illustrated by Hafellner (1984). The diagnostic K
reaction of the apothecia is variable and linked with age. Tiny, dot-like, red apothecial
initials are K+ crimson. These soon develop the typical orange-brown colour, K+
crimson, but the oldest, + globular apothecia are mostly K+ yellow in section. M.
ceroplasta is rather similar to Lecidea laeta, a canopy twig species with vivid scarlet,
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K+ cril plane, % i larly discoid ap ia, 0.5-0.8 mm di and smaller,
elongate spores, 9.5-13 x 3.5-5 pm.
Miltidea ceroplasta is and widespread in T: i inf on smooth

bark on low branches or on upper trunks, but not in the canopy. Common host trees
include young Nothofagus, Eucryphia, Anodopetalum, Phyllocladus and Pittosporum.
It is also known from New Zealand and Chile.

Selected specimens examined: Mt Field National Park, on Pittosporum bicolor, 700 m, 23.iv.1980,
Kantvilas 126/80 (HO, BM). Sumac Road, Spur 2, south of Arthur River, on Phyllocladus aspleniifolius,
170 m, 15.v.1981, Kantvilas 353/81 (HO, BM, B, GZU). Savage River Pipeline Road, on Anodopetalum
biglandulosum, 410 m, 28..1982, Kantvilas 31/82 (HO, BM).

14. Opegrapha agelaeoides Nyl.

J. Linn. Soc. Lond. (Bot.) 9: 257 (1865); type: "Nova Zelandia, Otago, ad cortices arborum”, 1861, Dr
Lauder Lindsay (H-NYL 6110! - lectotype (fide Hayward 1977)).

Previously idered endemic to New Zealand (Hayward 1977, Galloway 1985),
Opegrapha,' ides is here ded for T ia for the first time. It is an
species ing on smooth bark nmongst bryophytes,
rypmllyn infc ins or in wet sclerophyll forest. Associated taxa include
Phlyctis subuncinata, Megaloblastenia nwginiﬂm and Megalospora subtuberculosa.
The species, described fully by Hayward (1977) and Galloway (1985), is recognised by
its prominent lirellae, 0.4-1.5 mm long, ¢. 0.2 mm wide with convergent lips, and
fusiform spores, (20-)29 36(-44) x 8-9(-12) pm with 6-8 septa and walls 1-2 pm thick.
It ins no d ble by t.lc.

Specimens examined: Corinna, on Pomaderris apetala, 10.ii.1982, Kanwilas s.n.
(HO). Sandy Bay Rivulet beyond the Waterworks, 28.x.1910, W. A. Weymouth 922
(HO). Robertsons Bridge, Sandspit River, on Pomaderris apetala, 210 m, 10.x.1990,
Kanwvilas 329/90 (HO).

15. Opegrapha stellata Knight

Trans. NZ. Inst. 16: 403 (1883); type: New Zealand, Charles Knight 65A: 8 (WELT! - lectotype (fide
Hayward 1977]).

Opegrapha stellata is characterised by narrow, simple or branched, straight or
curved lirellae c. 1-4 mm long, often occuring in stellate clusters, simple or 1-septate,
ovate to ellipsoid spores, (7-)10-12(-14) x (3-)4-7 um, and by the presence of norstictic
acid, often in trace amounts only (see Hayward 1977, Galloway 1985 for further
descriptions). lt is l common pioneer of thgs and young trunks in deep or moderue

shade, ii, Troch pa gunnii or Anodop
biglandulo.mm Auocmed lachens include Coccotrema cucurbitula, Catillaria
and Sarr ica (see Kantvilas

1988: 415). ln sunnier lubml.s. the thallus is whitish grey but in extreme shade, the
thallus tends to be greenish to + evanescent.
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Selected specimens examined: Mt Vicworia Track, on Pittosporum bicolor, 900 m, 8.xii.1981,
Kantvilas 1112/81 (HO, BM). Lake Highway near Projection Bluff, on Nothofagus cunninghamii, 980
m, 17.iii.1982, Kanvilas 268/82 (HO, BM). Little Fisher River, on Nothofagus cunninghamii, 820 m,
21.iv.1982, Kanwvilas 108/82 (HO, BM).

16. Opegrapha viridis Pers. ex Ach.
Meth. Lich.: 22 (1803).

Thallus crustose, very thin, pale grey to brownish grey or dark olive-grey, rather
patchy to almost abaenl, occasionally del.imited by a black, marginal prothallus.

Lirellae black, superficial, simple or ionally furcate, straight or curved, 0.4-1 mm
long, c. O.mevnde hpsoonvcrgem.obscuﬂngﬂwduc bueclosed.somenmu
barely so. Epith pale ish, K+ pale greenish grey. Hy

90-110 pm thick, I+ red. Hypothecium oolom-lastopalebmwn. K+ pale greenish grey.
Exciple brownish black in section, K+ greenish black at edges. Spores 8 per ascus,
arranged side by side, narrow fusiform, 43-72 x 5-8 um, (11-)16-18 septate, walls
¢. 1.2 pm thick. Ch y: no

Opegrapha viridis is an i i but widespread species in Tasmanian
rainforest, known from the smooth bark of Atherosperma moschatum and young
Nothofagus cunninghamii. It is found mostly on the undersides of canopy twigs,

iated with Porina leptalei; um p. M ia retipora and
species of Usnea. Lusconmlydlespecmoecmonlhndedmb Opegrapha
viridis is wid d in the N i and further brief descriptions are
provided by Duncln (1970) and Upreti & Smyl (1987).

Selected i Tier, on and on twigs on
Nothofagus cunninghamii, 620 m, 28.x.1987, Kantvilas 87/87, BW (HO, BM). Balts Spur, Tasman
Peninsula, on undersides of canopy twigs of 420 m, vii. 1983, 147/83
(HO, BM). i Forest, on sp 900 m, 28.iii.1988, Kanwvilas 613/88
(HO). Anthony Road, on Atherosperma moschatum, 560 m, 16.xii.1988, Kantvilas 566/88 (HO).

17. Phaeographis australiensis Miill. Arg.

Flora 65: 504 (1882).

Descriptions and ical drawings of this species are given by Hayward (1977).
It is ised by the p of ictic acid, and its prominent lirellae with
carbonised exciples and usually distinct thalline margins. Its spores are 31-50 x
7.5-10 pm with 10-12 locules and a distinct mpplc"wiumlongulhelpnm The
spores are hyaline or almost so and ly P. is easily confused for
quphuxpecw‘.dmoughllmnwmeold.hownhh,colhpoedtpaumevxdemh
most sections.

Phaeographis australiensis occurs mostly in sclerophyll forest and is rare in
rainforest where nuknownfxunlungleool]ecnonﬁoml?ucryphlamdda. One
specimen (Kantvilas 116/86) lacks it ires further study.
Phaeographis awlmllen:bhuhohwwnﬁmnmmnhndAusuﬂumdNeww
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Selected 3 km h: of Mt Agnew, on Eucryphia lucida, 190 m,
6.iv.1989, Kantvilas 139/89 (HO). Near Beaconsfield, on Casuarina litioralis in dry sclerophyll forest,
80 m, 24.v.1980, Kantvilas 206/80 (HO, LSU, BM). Catamaran near Ramsgate, 17..1911, W. A.
Weymouth 908 (HO). Granville Harbour, on dead Pomaderris apetala, 20 m, 7.ii.1984, Kantvilas &
James 249/84 (HO, BM).

18. Phaeographis exaltata (Mont. & v.d. Bosch) Miill. Arg.

Flora 65: 336 (1882). - Lecanaciis exaltaia Mont. & v.d. Bosch, Pl. Junghuhn. 4: 475 (1857).

Phaeographis exaltata is a wid d pical species, in Tt
nmfmnonlmolhbarkmmodenmslmh Common phorophytes include
A Nothofe inghamii, Cenarrhenes nitida and

Eucryphm Iuclda Elsewhere in Australasia it is also known from rainforests in New
Zealand (Hayward 1977) and New South Wales (Kantvilas 1990b).

The species is characterised by a rather thick, grey to creamish grey thallus,
flexuose, stellate or short and circular lirellae, often with thin, lateral thalline intrusions,
a black to grey pruinose, prominent disc, 0.3-0.5 mm wide, and brown, consistently
6-locullr spores, 22-38 x 10-12 pm (see Hayward 1977 for full description). In

i the h i u80-90umxhickandxhemuuscomamno

b detectabl by LLc. In 1 1 has a thicker hymenium,

6-8 locular spores and includes specimens which contain unidentified lichen acids
(Wirth & Hale 1978).

Selected specimens examined: Scous Peak Road, on Eucryphia lucida at edge of rainforest, 350 m,
26.ix.1980, Kantvilas 434/80 (HO, BM). Mt Victoria Track, on Pittosporum bicolor, 840 m, 8.xii.1981,
Kantvilas 1111/81 (HO, BM). Sumac Road, Spur 2, south of Arthur River, on Nothofagus cunninghamii,
170 m, 14.v.1981, Kamtvilas 324/81 (HO, BM).

19. Phlyctis subuncinata Stirton

J. Linn. Soc. Lond. Bot. 14: 464 (1875); type: New Zealand, Wellington, J. Buchanan 145 (BM! -
lectotype (fide Galloway 1983]).

Phlyctis subuncil is and wid d in T: i inft and wet
sclerophyll forests where it occurs on shaded trunks with smooth bark, particularly
Atherosperma moschatum and Pamadem: apewla. It is a pioneer species and is

u:ually iated with Thele Bacidia we; hii, Catillaria
ica and ot.ha crustose lichens. The species is

,' bysmallt 1 ﬂeckhk: whmsotedmelepnmpnu:heswhwhmark

d nsually pothecia. Spores are hyaline, fusiform,

7-lepune. 40~53 x 45-7 pm. A full description is provided by Galloway (1985).

Tasmanian specimens contain stictic and cryptostictic acids (medulla and wxedin K+
yellow, PD+ orange) but Galloway (1985) also records norstictic acid in specimens
from New Zealand.
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Selected Corinna, on 7 apetala in wet sclerophyll forest, 80 m,
10.i.1982, Kantvilas 286/82 (HO). Liule Fisher River, on Atherosperma moschatum in nmfoma.
950 m, 18.iii.1982, Kantvilas 285/82 (HO). Styx River, on Sp in
370 m, 27.xi.1981, Kantvilas 1050/81 (HO, BM).

20. Porina leptalea (Duricu & Mont.) A.L. Smith

Monogr. Brit. Lich. 2: 333 (1911).- Biatora lepialea Durieu & Mont., Fi. d"Alger., Crypt. 1: 268 (1846~
1849).

Porina leptalea is characterised by an effuse, grey-green, very thin thallus, reddish-
brown, hemispherical perithecia, c. 0.15-0.25 mm wide, simple paraphyses, and hyaline,
fnmfoxm. 3-sepme spores wnh acute apices, 15-23 x 3-5 um (see Swinscow 1962). Itis

very P and easily overlooked species in Tasmanian
mnfoxen.foundmlocallyd:y. icolous habitats including old, d icating trunks
and the undersides of canopy twigs and branches. Associated taxa “include
Scoliciosporum pruinosum and Opegrapha viridis. Porina leptalea is also known from
Europe and the British Isles (Swinscow 1962).

P. leptalea is one of three superficially similar taxa with reddish brown perithecia,
all of which occur in similar habitats, mostly allopatrically. It differs from its closest
relative, P. leptaleina, by the smaller perithecia and spores (see below). The third
species remains undetermined but is closely related to P. nucula Ach. (sensu Swinscow
1962) and P. heterospora (Fink) R.C. Harris (see Tucker & Harris 1980) (P. McCarthy
pers. comm.). It has large fusiform spores 3280x6-12p.mwnh 7-12 septa and only a
few algal cells imbedded in a thick invol

Specimens examined: Yarlington Tier, on ides of twigs, 620 m,
8.xi.1987, Kantvilas 89/87 (HO). Simons Road near Ben Nevis, on Nothofagus cunninghamii, 830 m,
7.xii.1981, Kantvilas 1185/81 (HO). Balis Spur, Tasman Peninsula, on undersides of Nothofagus
cunninghamii twigs, 420 m, vii.1983, Kantvilas 150/83 (HO). Little Fisher River, on old dry trunk of
Nothofagus cunninghamii, 880 m, 15.1i.1984, Kantvilas & James 431/84 (HO, BM)

21. Porina leptaleina (Nyl.) Miill. Arg.
Bull. Herb. Boissier 2, App. 1: 91 (1894). - Verrucaria leptaleina Nyl., Lich. Nov. Zel.: 130 (1888).

Porina leptaleina is very similar to P. leptalea (above), differing from that species
by its marginally larger perithecia (c. 0.2-0.0.4 mm diam.) and larger, 3-
fusiform spores, 21.5 - 30 (-34) x 3.5 - 6 um (see also Galloway 1985: 415). It occurs
in locally dry, corticolous habitats, identical to those where P. lepialea grows. P.
leptaleina is also known from New Zealand.

Selected i Forest, on ides of
twigs, 920 m, 9.ii.1988, Kansvilas 24/88, (HO). Anthony Road, on twigs of Atherosperma moschatum in
rainforest, 560 m, 16.xii.1988, Kantvilas 564/88 (HO). Mt Sprent, on Epacris serpyllifolia twigs, 850 m,
5.ii.1987, Kantvilas 130/87 pp. (HO). Approximately 3 km south of Teepookana, on twigs of
Lagarostrobos franklinii, 220 m, 7.xi.1990, Kantvilas 620/90 (HO).




22. Scoliciosporum pruinosum (P. James) Vézda

Folia geobot. phytotax. 13: 414 (1978). - Bacidia pruinosa P. James, Lichenologist 5: 117 (1971); type:
Great Britain, V.C.II, South Hants, New Forest, Brockenhurst Whitley Wood, 24.xi.1968, F. Rose (BM! -
holotype).

Tlns species is recognised by its granular, ecorticate whitish grey thallus,
i almost subglob whitish to very pale pink apothecia and hyaline,
filiform, sigmoid, indistinctly 3-5 septate spores, 24-34 x 1-2 um. A full description
with illustrations is provided by James (1971) Pmnously I:nvwn only from Eumpe
S. pndmmm is found in rain-shel
larly on the dersid ofsmod)bnkedunopymgsofNathdugm
cunnlnghamu Associated lichens include Porina leptaleina, P. leptalea and
Opegrapha viridis. The thallus of Tasmanian specimens reacts K-, C-, PD-, KC+ pink,
UV+ white and contains traces of gyrophoric acid.

Selected specimens examined: Little Fisher River, on Nothofagus cunninghamii, 820 m, 9.vi.1982,
Kantvilas 188/82 (HO, BM). Yarlington Tier, on dead dry trunk of Notkofagus cunninghamii, 620 m,
28.x.1987, Kansvilas 86/87 (HO, herb. V&zda). Balt Spur, on canopy twigs of Nothofagus cunninghamii,
420 m, vii.1983, Kantvilas 145/83 (HO, herb, V¥zda).

23. Thelotrema decorticans Miill. Arg.

Bull. Herb. Boissier 1: 54 (1893); type: Victoria, Black Spur, 1888, F. R. M. Wilson 514 (G! - holotype;
MEL! - isotype).

Thelotrema decorticans is widespread in Tasmania in scrub, wet sclerophyll forest
and rainforest where it occurs amongst bryophytes or on fibrous bark, usually on shaded

tmnkbum. Ithu" inctive, Geaster-like apothecia, 0.5-1 mm diameter, with thick,

iati ins which ob: the disc except for a central pore.
Morphologm.lly,lhespecmu" inguishable from T. icul (see below)
but is gnised by its ch spores. These are 8 per ascus, muriform, with

¢. 10-14 transverse and (0-)1-3 longltudmal septa, fusiform to broadly ellipsoid, 35-60 x
11-19 pm. A full iption is provided by G y (1985: 573). T. decorticans is
also known from New ZealandmdmunhndAunnlh.

Selected specimens examined: Lake Highway near Projection Bluff, on Nothofagus cunninghamii,

980 m, 17.iii. 1982, Kantvilas 80/82 (HO, herb. V&zda). Flannel Road, near Arthur River, on Notelaea

ligustrina, 360 m, 19..1982, Kantvilas 288/82 (HO, herb. V&da). Liule Rapid River, on Eucalypius

nitida, 230 m, 19.ii.1982, Kantvilas 51/82 (HO, herb. V&da, BM). Hellyer Gorge, on Nothofagus

26.ix.1986, 175/86 (HO, BM). Olga River at Line 7, on Lepiospermum
lanigerum in wet scrub, 70 m, 31.iii.1990, Kaawvilas 173/90 (HO, GZU).

24. Thelotrema subdenticulatum (Zahlbr.) G.Salisb.

Lichenologist 5: 267 (1972). - O Zahlbr. in Nat. Hist. Juan
Fernandez 2: 329, Tab. 24, fig. 6 (1924).



285

Thelotrema  subdenti is 1 11} distinguishable from T.
decorticans (see above), butcanbelwogmsedbym spores which are 8 per ascus,
59-120 x 8-18 um, with 16-26 transverse septa. The species is also known from Juan
Fernandez and New Zealand (Salisbury 1972, 1975). It is widespread and common in
Tasmanian rainforest and occurs either over bryophytes or directly on wood, usually in
deep shade. It is also common at forest margins or in wet scrub on the fibrous bark of
Eucalyptus, Leptosp and Melals

Selected specimens examined: South of Meunna, on Nothofagus cunninghamii, 370 m, 16.ii.1982,
Kantvilas 272/82 (HO, herb. V&zda). Near Nelson Bay River, on Eucalyptus nitida, 140 m, 6.iv.1984,
Kantvilas 629/84 (HO, BM). Tarraleah, on Nothofagus cunninghamii, 600 m, 27.iv.1982, Kanwvilas
129/82 (HO, herb. V¥zda). Granville Harbour, on Melaleuca squarrosa, 20 m, 7.ii.1984, Kantvilas &
James 237/84 (HO, BM).
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Barr (1990) proposed a revised classification of the
genera belonging to this order into three families rather
than four (Barr 1978) or two (Cannon 1988). The asco-
spores are of primary importance in separating genera into
the Gnomoniaceae (thin walled, hyaline, amero-, apio-,
didymo - or scolecosporous), Valsaceae (thin walled,
hyaline, allantoid or oblong, amerosporous), and Melan-
conidaceae (firm walled, hyaline or pigmented, amero-,
didymo-, phragmo- or dictyosporous). The combinations of
absence or presence and type of stromatic tissues, con-
figuration of ascomata, and ascospore characters delimit

the genera. Some changes in nomenclature and newly
uncovered taxa are noted below under the families
Gnomoniaceae and Melanconidaceae. The Valsaceae has no

additions in this revision. 1 recommend Spielman's (1985)
revision of species in Valsa that develop in woody
angiosperms.

Gnomoniaceae

Apiognomonia. Monod (1983) enlarged the genus to include
several species that have a nonmedian ascospore septum,
but that are not truly apiosporous, i.e., with smaller
cell one-third or less of length. Two of these, A.
ostryae and A. rigniacensis, are known from North America
as well as Europe; they are both returned to Gnomonia.

Apiognomonia errabunda (Roberge in Desm.) v. H&éhnel is
retained in the narrow sense of Barr (1978), although
Monod had included in his concept of the species A.
quercina (Klebahn) v. HOhnel, A. tiljiae (Klebahn) v.
Héhnel, and A. tiliae var. magnoliae Barr. Monod raised
A. alnjella (Karsten) v. Hdhnel var. ribis Barr to species
rank, with which I concur, thus A. ribis (Barr) Monod. In
the same manner and for the same reasoning I propose A.
magnoliae (Barr) Barr, comb. nov. (basionym: A. tiliae
var. magnoliae Barr, Mycol. Mem. 7: 28. 1978). Species
in Gnomonia section Clava, e.g., G. clavulata and G.
myricae may have the ascospore septum submedian but not



truly apiosporous, and are retained in Gnomonia.

The North American species are separable by ascospore
shape -- fusoid with acute ends or obovoid with obtuse
ends (apically at 1least) -- and relative width, in
addition to ascoma sizes and host plant.

Key to North America Species of Apiognomonia

1. Ascospores fusoid, ends acute; ascomata small or medium
sized, beaks short or elongate.............covernuennnnnns

1. Ascospores obovoid, ends obtuse; ascomata medium sized,
beaks elongate

2. Ascomata medium sized, beaks short and wide...... 3
2. Ascomata small, beaks short or elongate, narrow..&4
3. Ascospores 15-17 x 3.5-4 pm; on Fagus...... A. errabunda

3. Ascospores (12-)14-20 x 3-5(-7) pm; on Platanus........
................................................. A. veneta
Beaks shor ascospores 10-15(-20) x 3-4(-6) um.
..... A. quatcxnn
5

4. Beaks e ongata 3
5. Ascospores 12.5-17.5 x 3.5-5.5 pm...
5. Ascospores 11-15 x 3-4.5 pm.........
6. Ascospores 10-16 x 3.5-5.5 um. .
6. Ascospores 10.5-13.5 x 4-6 pum

tiliae
magnoliae
alniella
A. ribis

Apioporthella was described for A. bavarica Petrak on
Alnus viridis (Chaix) DC. and is not yet known in North

America. Diaporthe apiospora Ellis & Everh. on Ulmus
seems to be closely related. It was described from
Ontario and is known from Iowa also [Wehmeyer 1933 as
Aploporthe apiospora (Ellis & Everh.) Wehm.]. A
collection from Massachusetts (Franklin Co., Conway,
Baptist Hill, 30 Dec 1979, Ulmus americana, M. E. Barr
6655, NY) extends the known range of the fungus. The

ascomata are valsoid in configuration beneath a slight
stromatic disc (Fig. 1); ascospores are 12-15 x 5-6 pm,
oblong obovoid, apiosporous, the lower cell ca. 3.5-5 um
long by 3-3.5 um wide, with short pulvinate appendages
(Pig. 2). The combination Apioporthella apiospora (Ellis
& Everh.) Barr, comb . nov. is proposed (basionym:
Diaporthe apiospora Ellis & Everh. Proc. Acad. Nat. Sci.
Philadelphia 45: 140. 1893). The taxon usually deter-
mined as Cryptodiaporthe vepris (De Lacr.) Petrak in canes
of Rubus (and known from Sambucus also) fits well as a
species of Apioporthella. The ascospores differ in
smaller sizes (6.5-11 x 1.5-2.5 um) and narrow setose
appendages 2-3.5 um long. The combination Apioporthella
vepris (De Lacr.) Barr, comb. nov. is also proposed
(basionym: Sphaeria vepris De Lacr. in Rabenh. F. Eur.

443 . 1859). Monod (1983) obtained an anamorph having
hyaline, one celled conidia 4.5-6 x 1.5 pm in culture; at
low temperature ascomata formed. The name Apiothecium

(Vasilyeva 1987) for A. vepris is an unnecessary one.



Clypeoporthe was reduced to synonymy under Gnomonia by
Monod (1983), but the genus seems quite separable for
species whose ascomata develop in eutypelloid configur-
ation in prosenchymatous stromatic tissues. The known
species are in culms of large grasses.

Cryphonectria. The concept of species has benefitted from
recent studies, noted below. Three subtropical and
tropical species are C. coccolobi (Vizioli) Micales &
Stipes (Micales and Stipes 1986), C. cubensis (Bruner) C.
S. Hodges (Hodges et al. 1986, Micales et al. 1987), and
C. havanensis (Bruner) Barr (Hodges 1980, Walker et al.
1985), which is difficult to separate from C. gyrosa
(Berk. & Broome) Sacc. Two temperate-zone species are C.
parasitica (Murrill) Barr, chiefly infecting Castanea, and
C. radicalis (Schwein.: Fr.) Barr on Castanea and Quercus.

Cryptodiaporthe. Monod (1983) transferred Ditopellopsis
racemula (Cooke & Peck) Barr to this genus, but the
presence of a pseudoparenchymatous stroma requires that
the species be retained in Ditopellopsis. He arranged C.
petiolophila in Gnomonia; in this species a few ascomata
are typically grouped in valsoid configuration beneath a

prosenchymatous stromatic disc. Cryptodiaporthe petiolo-
phila (Peck) Barr develops in leaf blades and petioles of
Acer. Cryptodiaporthe densissima var. spicata (Ellis &

Everh.) Wehm. is close to C. petiolophila but occurs in
thin branches rather than petioles and has somewhat longer
ascospores. It appears best placed as C. petiolophila
var. spicata (Ellis & Everh.) Barr, comb. nov. (basionym:
Diaporthe spicata Ellis & Everh. Proc. Acad. Nat. Sci.
Philadelphia 45: 143. 1893). [Cryptodiaporte densissima
(Ellis) Wehm. is a synonym of Amphiporthe raveneliana
(Thiimen & Rehm) Barr according to Barr 1978]. Crypto-
diaporthe hystrix (Tode: Fr.) Petrak is known in North
America endophytic in Acer macrophyllum Pursh (Sieber et
al. 1990). This species differs from C. petiolophila and
var. spicata by longer ascospores and by widely erumpent,
quite flattened beaks.

Cryptodiaporthe aubertii (West.) Wehm. var.
comptoniae (Schwein.) Wehm. should be accepted as a
separate species, C. comptoniae (Schwein.) Barr, comb.
nov. (basionym: Sphaeria comptoniae Schwein, Trans. Amer.
Philos. Soc. n.s.4: 201, n. 1353, 1832). This species
has an anamorph, Uniseta flagellifera (Ellis & Everh.)
Ciccarone (Wehmeyer 1933). This anamorph was described
and illustrated by Nag Raj (1974) and is distinctive by
the light brown, one-septate conidia that have a terminal
elongate appendage. A collection on Vaccinium angusti-
foljum Aiton (Michigan: Cheyboygan Co., Topinabee Oaks, 19
Jul 1953, M. E. Barr 999, NY) has conidiomata intimately
connected to ascomata and also agrees in teleomorph char-
acteristics with C. comptoniae.

A species on Goodyera does not fit in any of the
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described species of Cryptodiaporthe, nor is there a

record of the genus on any of the Orchidaceae. This
species is close to C. acerinum Reid & Cain in ascomata
and ascospores, but the ascospore wall is smooth.

Kobayashi (1970) illustrated that species with old
conidial locules in the stroma, and similar locules are
present in the fungus described below.

Cryptodiaporthe goodyerae Barr & Rogerson, sp. nov.

Figs. 3-5

Stromata immersa exigua brunnea, ascomata 440 pm lata
330 pm alta, rostra vel 330 pm. Asci unitunicati 60-72 x
12-15 pm, annuli vadosi, aparaphysati. Ascosporae 15-20 x
5-6.5 pm hyalinae oblongae ellipsoideae wuniseptatae
biseriatae. Anamorphus in stromate loculatus; conidia 13-
16 x 7.5-8 pm aut 20-27 x 5-7 pm hyalina ellipsoidea
uniseptata. Holotypus in pedunculis Goodyerae
oblongifoliae Raf., "Utah: Weber Co., Wasatch Mts. E of
Ogden, trail to Malan's Peak from Taylor Canyon, ca. 6000
£€, 20 Jul 1983," a C. T. Rogerson lectus, in NY
depositus.

Stromatic tissues slight, brown, prosenchymatous;
ascomata few (2-5), ca. 440 pm wide, 330 um high; beaks up
to 330 um long; peridium narrow. Asci 60-72 x 12-15 um,

apical ring refractive. Ascospores 15-20 x 5-6.5 pm,
hyaline, oblong ellipsoid, ends obtuse, l-septate, nearly
median, slightly constricted; wall smooth. Anamorph

(Diplodina) forming locules in same stromata; conidio-
genous cells short, enteroblastic-phialidic; conidia of
two sizes: 13-16 x 7.5-8 pm and 20-27 x 5-7 pm, hyaline,
ellipsoid, one septate.

Known only from the holotype collection.

Species of Cryptodiaporthe may be recognized by
ascospore shape and size in conjunction with substrate,
for the majority are host specific.

Key to North American Species of Cryptodiaporthe

Ascospores narrow, 1-3.5 pm wide..........c.ivunnnnn
Ascospores wider, (3-)4-7(-8) pm wide. i
2. Ascospores 14.5-23 x 2-3.5 pm.........
2. Ascospores mostly shorter, 7-17 um long
Beaks short erumpent, cylindric; in Salix..C. apiculata
Beaks long erumpent, flattened; in Acer...... C. hystrix
4. Ascospores 7.5-10 x 1.5-2.5 pm; in Spiraea........
.......................................... C. macounii
4. Ascospores ranging longer; in Acer 5
5. Ascospores 7-12(-14) x 1-2.5 pm, in petioles...........
.................... C. petiolophila var. pezlolophlla
5 Ascospores Y237 % 2:05-3 pws In EWLge e o e dae
.............................. C. petiolophila var. spicata
6. Ascospores 8-12(-16.5) um long........ . wewald

6. Ascospores (11-)12-26 pum long..........ccuvnunenn 8

o

ww




7. Ascospores 8-11 x 3-4 pm, straight; in Myrica..........
............................................. C. phomaspora
7. Ascospores 9-12(-16.5) x 3.5-5 pm, usually curved or
bent at septum; in Comptonia & Vaccinium..... C. comptoniae
8. Ascospores 18-26 x 4-5.5 pm; in Fagus.............
...................................... C. galericulata
8. Ascospores (11-)12-20 pm long; in other substrates
9. Ectostromatic disc bright orange; ascospores 12-17.5 x
5-7 pm, septum wusually submedian; in Cornus alterni-

FOLTR . 3innrisra ¥ wamiwnn wakmonse o simiimade & siwvessia s giasemmis s Smivinre o C. corni
9. Ectostromatic disc pallid, yellowish or brownish;
ascospore septum nearly median..........cooevvteernennen 10
10. Ascospores 13-16.5(- 20) %X 3.5-5 pm; in Myrica....

. aubertii

10. Ascospores vider, (A )5- p ......... =5

11. Ectostromatic disc brownish to blackish ascospores
13-18 x 6-7 pm, wall verruculose; in Acer...... C. acerinum
11. Ectostromatic disc pallid or yellowish; ascospore wall
smooth; in other substrates................coccveurnunn. 12

12. In Orchidaceae; ascospores 15-20 x 5-6.5 pm......
C. goodyerae
13

13. Ascospores (11-)13-20 x (&4-) 2 salicella
13. Ascospores 14-20 x 6-8 pm.........0nuveenonn C. populea

Ditopellopsis was not accepted by Monod (1983), who argued
that in D. clethrae Reid & Booth the stromatic coating is
in fact only perithecial wall, and proposed Gnomonia
clethrae (Reid & Booth) Monod for this species. He also
preferred to retain D. alni (Thompson & Miller) Barr under
Mamiania, despite the differences in ascospores, and to
assign D. racemula (Cooke & Peck) Barr as Cryptodiaporthe
racemula (Cooke & Peck) Monod. Because of the well-
defined pseudoparenchymatous stroma that surrounds one or
a few ascomata, Ditopellopsis is retained as a separate
genus for these three species.

Gaeumannomyces. Three species were discussed in detail by
Walker (1980). The heterothallic G. incrustans Landschoot
& Jackson was recently added to the genus (Landschoot and
Jackson 1989).

Gnomonia. Understanding of species has been greatly fac-
ilitated by Monod (1983), who studied a number of European
type collections and clarified their concepts. He found
that some North American entities were dissimilar to their
European counterparts. The changes accepted, and a few
additional taxa, are incorporated below in the sequence of
sections and species utilized by Barr (1978). A revised
key to species is provided.

Section Gnomonia: Gnomonia gnomon (Tode: Fr.) Schroter is
known from North America in Ontario whereas Gnomonia
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ostryae de Not. [as Apiognomonia ostryae (deNot.) Monod]
includes specimens listed under G. gnomon from Wisconsin,
Georgia and California, as well as other collections.
Gnomonia californica Monod is separated from G. amoena
(Nees: Fr.) Ces. & de Not. for the collections from Oregon
listed wunder that European epithet in Barr (1978).
Gnomonia rigniacensis Sacc. & Flag. was transferred as
Apiognomonia rigniacensis (Sacc. & Flag.) Monod. I prefer
to retain the species in Gnomonia for while the ascospores
have a supramedian septum, they are not truly apiosporous.

Section Seta: Monod (1983) separated the closely related

species G. setacea (Pers.: Fr.) Ces. & de Not. on Quercus
and Castanea from G. nervisequa (Wallr.) Fuckel, on
members of the Betulaceae. Both species have similarly
sized ascomata, long narrow beaks, small asci, and differ
in ascospore size ranges and substrates. The complex G.
nerviseda Cole (Barr 1978) was separated as three species
by Monod (1983): G. caryae Wolf, including G. setacea

var. macrospora Ellis & Everh. and G. setacea var. caryae
Dearness & House, with long ascospores; G. pecanae (Cole)
Monod with narrower, intermediately long ascospores; G.
nerviseda Cole with shorter ascospores.

Section Cylindrica: Gnomonia caryae var. ribis Barr
differs from G. caryae in larger ascomata with longer
beaks, slightly wider ascospores, and substrate. The
combination G. ribis (Barr) Barr (basionym: Gnomonia
caryae var. ribis Barr, Mycol. Mem. 7: 46. 1978) 1is
proposed for this taxon. Gnomonia aesculi Oudemans proved
to be a synonym of G. cerastis (Riess) Ces. & de Not. and
Monod (1983) proposed G. milleri Monod for the GCeorgia
collection described as G. aesculi by Barr (1978).
Gnomonia fasciculata Fuckel was included as a synonym of
G. setacea (Pers.: Fr.) Ces. & de Not. by Monod (1983) and
the collections on Quercus from northeastern North America
are assigned there. The specimens from Utah and Arizona
on Quercus gambellii Nutt. were separated as G. quercus-
gambellii Monod, with Barr 6095 designated as holotype.
The type of G. lirellaeformis Pass. provided no species of
that genus and the fungus described as Pleuroceras
lirellaeformis (Pass.) Barr on Quercus rubra L. var.
borealis (F. Michx) Farw. from northeastern North America
has beaks that may be central or approaching lateral,
ascospores that although elongate may be accommodated in
Gnomonia as G. quercus-borealis Monod. The Californian
material on Quercus agrifolia Née differs from G. quercus-
borealis in small ascomata with short beaks and more
elongate ascospores.

Gnomonia agrifoliae Barr, sp. nov. Figs. 6-8

Ascomata immersa 140-200 pum lata vel 100 pm alta,
rostra media vel excentrica 78-125 um alta 35-50 um lata.
Asci unitunicaci 40-55 x 5-10 pm, annuli vadosi,
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Figs. 1-2. Apioporthella apiospora: 1, habit of
ascomata; 2, ascospores. 3-5. Cryptodiaporthe goodyerae:
3, habit, surface view of ascomata and conidial locules;
4, ascus; 5, ascospores. 6-8. Gnomonia agrifoliae: 6,
outline of ascoma; 7, ascus; 8, ascospores. 9-10.
Plagiostoma jensenii: 9, ascus; 10, ascospores. 11-13
Pleuroceras virgularum: 11, habit of ascomata; 12, upper
part of ascus; 13, ascospores. 14-16. Plagiophiale
ligulata: 14, outline of ascomata; 15 ascus; 16,
ascospores. Standard line = 15 um for ascus and ascospore

drawings, 150 um for figs. 6, 1l4. Habit sketches not to
scale.



294

aparaphysati. Ascosporae 25-35 x 2-3 pm hyalinae
elongatae cylindricae uniseptatae fasciculatae. Holotypus
in foliis Querci agrifoliae, "California: Marin Co.,
Alpine Lake, Mt. Tamalpais, 2 Dec 1971," a M. E. Barr
5912b lectus, in NY depositus.

Ascomata immersed, 140-200 upm wide, up to 100 pm
high; beaks central or eccentric, 78-125 pm high, 35-50 um
wide near base, tapered to apex; peridium narrow, 10-12 um
wide. Asci 40-55 x 5-10 pm, apical ring small, refract-
ive. Ascospores 25-35 x 2-3 pm, hyaline, elongate
cylindric or wider above, tapered to obtuse ends, 1-
septate median; wall smooth, two or three globules per
cell; in fascicle in the ascus.

In leaves of Quercus agrifolia. California: Alpine
Lake, Mt. Tamalpais, Marin Co., 2 Dec 1971, M. E. Barr
5912b (NY, holotype, as Pleuroceras lirellaeformis);
vicinity of Berkeley, Dec 1989, M. Taper (NY, isotype).

Section Latispora: Gnomonia intermedia var. alni Barr is
predated by Gnomonia alni-viridis Podlahova & Svriek as
Monod (1983) determined. Unlike Plagiostoma alneum (Fr.)
von Arx, var. betulinum Barr has nearly central beaks and
is identical with Gnomonia betulina Vleugel (Monod 1983).
It fits in section Latispora as a large-spored species
whose appendages are pulvinate. Gnomonia rubi (Rehm)
Winter is a synonym of G. rostellata (Fr.) Wehmeyer. Asci
contain four ascospores, or eight of which four are normal
and four degenerated.

Section Clava: Gnomonia gei-montani Ranojevic has asco-
spores with a submedian septum, 10-13 x 2-2.5 pm, and is
European according to Monod (1983). The entity under that
name in Barr is now G. peckii Monod, with ascospores
having a nearly median septum, and smaller, 8-11 x 1.5-2
pm. Gnomonia misella Niessl is treated as a synonym of G.
riparia Niessl. Both names were published in the same
article, G. riparia on p. 47, G. misella on p. 48.

Because many species of Gnomonia have a restricted
host range, it is helpful to wutilize substrate for
separation of species in some cases. This is particularly
valuable for species on Carya, Quercus, and Betulaceae,
where several species are known.

Key to North American Species of Gnomonia

1. In leaves and petioles of Carya Spp............ui0vuunn 2
I 5 W 1501 - I T R A I S S el A S N B R L 5
2. Ascospores 13-22.5 um long, appendages setose....3

2. Ascospores mostly 1longer, 19-39 um, appendages

pulvinate or lacking. s siviei s ives s e 4
3. Ascospores 13-15(-21) x nerviseda
3. Ascospores 13-22.5 x 1.5-2. 5( 3 ) AMiiee s e e G. pecanae
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4. Asci 2-spored; ascospores 23-39 x 4.5-9 pm,

appendages lacking...........oiiiiiieiccnann G. dispora
4. Asci 8-spored; ascospores 22-37 x 2.5-4(-5.5) pm,
appendages pulvinate.......ccceevcisererannns G. caryae
In leaves of Quercus (& Castanea) 6

5. In leaves of other plants......ccvtivevvvacacnnn
6. Ascospores 7.5-10.5 x 3-4 pn, septum xubnedian
....................................... G. cluvulaca
6. Ascospores longer and natrovar ...................
7. Ascospores 8-15(-18.5) um long, appendages setose
7. Ascospores 22-35 pm long, lacking appendages
8. Ascospores 8-15 x 1-2(-2.5) pm.......... G. setace.
8. Ascospores 11-15 x 2.5-3 pum...G. quercus-gambellii
Ascospores 22-31 x 1-1.5(-2) pm, septum submedian......
quercus-borealis
Ascospotes 25- 35 X 2-3 pm, septum about median.........
............................................. G. agrifolliae
10. In leaves of Betulaceae.. .
10. In otheX plants...:.:sewwse
11. Ascospores (10-)12-16(-18.5) x 1-2 pm, septum median,
APPONGALES BOLOBO . v vioie o sivvoois s sisase s viosiosesas G. nervisequa
11. Ascospores longer or wider or septum supramedian....l2
12. In leaves of Alnus. . - . .
12, T (GCHEY: DLANEH v w0 o winioions aienaseie » vioneios o
13. Ascospores 9-12 x 2-4 um, appendages setose; asci 8-

BPOTRAL. s iasann' « wibveinss wivliiereis s wiewin s siaiempens o e e » & G. alni-viridis
13. Ascospores 15-27 x 3-4.5 um, lacking appendages; asci
usually 4-spored.....ccovcentccnsnnsrrrecnsnsernsen G. alni
14. In leaves of Betula; ascospores relatively wide
By L Il . T WL RS U T R P eSS 15
14, In leaves of Corylus, Ostrya; ascospores relat-
ively narrow fusoid, appendages setose............. 16
15. Ascospores 9-11(-12) x 2-2.5 pm, lacking appendages...
............................................. G. intermedia

15. Ascospores 20-23 x 4.5-5.5 um, appendages pulvinate...
............................................... G. betulina
16. Ascospores (10-)12-15 x 1.5-2.5 pm, septum supra-

WMOALATE, s 5 snivinid o & pdinis & 6 5mind ¥ G e e s ..G. ostryae
16. Ascospores 13- 25 pum long, leptum about median..l7
17. Ascospores 13-19:5 x 1.5-2 MBsessseininesssnios G. ccryll

17. Ascospores 15-25 x 1.5-2.5 pm...... ..G6. californica
18. Ascospores narrow, fusoid, 1l:w ratio 5-6:1 or
BLOALRE . s - sovi3/s 5 cvioine s oioters s s @iotens o ol  S@moNet o
18. Ascospores wide, ellipsoid, l:w ratio 3-4:1.

19. Beaks erumpent through whitish collar; ascospores 10-

16 x 1.5-2 um, appendages setose; in Liquidambar..........

.G. petiolorum

2

19. Beaks not erumpent through collar...
20. Ascospores 6.5-15.5 um long....
20. Ascospores 13-30 um long.
21. Asci &4-spored; ascospores 1ll- 16 x 2
ages setose; in Oenothera...............
21, ASCE B-SPOLRA i o wbwninrs Gaians & QWsRE O ERTeSE EHEEeE 5 R
22. Ascospores 2-3 um wide, appendages lacking..

append-
riparia




22. Ascospores 1.5-2 um wide
23. Ascospores 6.5-12 um long, septum submedian; in
ROBBCOAG. . e cvvccvviinssosesrinsnsnsvsssnsmassssnas G. comari
23. Ascospores 13.5-15 um long, septum median..G. triostei
24. Ascospores 7.5-10.5 um long, appendages setose;
in Fraxinus.......oooteeetoeanessnssnnscns G. artospora
24 . Ascosporau 11 15 S pn long, appendages lacking
In ACOE...cocvsiosnsisssncisssvioiesssess G. cerastis
25. Ascospores 13-21 um long.
25. Ascospores 19-30 um long ‘
26. Ascospores 16.5-21 x 3-3.5 um, nppendugen setose,
septum supramedian; in Cornus......... G. rigniacensis
26. Ascospores 15.5-20 x 3.5-4 um, appendages pulvin-
ate o LaCRIAE.: o ol dasins o umiudls s wssies esiaulass 27
27. Ascospores 13-16.5 x 2-3 um, appendages pulvinate.....
............................................... G. rhuicola
27. Ascospores 15.5-20 x 3.5-4 um, appendages lacking.....
.............................................. G. linnaeae
28. Ascospores 19-25 x 2.5-3 um, appendages lacking.
....................................... G. juglandis
28. Ascospores 22-30 um long, appendages pulvinate.29

29. Ascospores 22-25 x 2.5-3 um; in Aesculus. G. milleri
29. Ascospores 26.5-30 X 3-4 pm..........00nnaann G. ribis
30. Ascospores 16-24 x 5-6.5 um, appendages setose...
........................................... dryadis
30. Ascospores shorter, to 16.5 um long...... P 5 §

31. Beaks erumpent through whitish or yellowish collar..32
31. Beaks not erumpent through collar
32. Collar yellowish; ascospores 9-12 x 2.5-4 um,
appendages setose; Bermuda, in Coccoloba.............
....................................... G. pulcherrima
32. Collar whitish or yellowish; ascospores shorter,
6.5-7.5 pm long... 33
33. Collar yellowish; ascospores 2-2.5 pm wide, appendages
setose septum submedian...................... G. dalibardae
33. Collar whitish; asco-pornx 1.5-2 um wide, appendages
lacking, septum median. . G. waldsteiniae
34, Ascospores s . am, appendages
lacking, septum submedian.................. G. myricae
34. Aaconpor- septum about median, appendages setose

35 A;co:poro: 7-
35. Ascospores wider,
36. Asci 4-spored or 8-spored with four abortive;
ascospores 10-15.5 x 2.5-3.5 um; in Rubus
36. Asci 8-spored..
37. Ascospores 9-16.5 x 3-4.5 pm
37. Ascospores smaller
38. Ascospores 9-11 x 2.5- 3 5 p
38. Ascospores ranging larger.
39. Ascospores (6.5-)8.5-13 x 2-4 pn ribicola
39. Ascospores 1l1-14 x 2.5-3.5 um; in FEuonymus, Aralia,
VRCCINIUM: i 55 i5nai s Ratei & & e s s maisiasa b Amuisis o G. similisetacea
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Gnomoniella. Monod (1983) included Sphaerognomonia
carpinea (Fr.) Potebnia under Gnomoniella. Sphaero-
gnomonia is retained, pending results of studies by Reid
(personal communication). Monod (1983) also made the
transfer Gnomoniella papillostoma (Dearness & House)
Monod, which on re-examination is the correct disposition
of this species. Gnomoniella fraxini Redlin & Stack was
described recently (Redlin and Stack 1988) and was fully
documented with the anamorph Discula fraxinea (Peck)
Redlin & Stack. A revised key to species of Gnomoniella
follows.

Key to North American Species of Gnomoniella

1. Ascospores fusoid, ends acute............
1. Ascospores ellipsoid oblong, ends obtuse... . N
2. Ascospores 9-13 x 2.5-4(-4.5) pm; in Spiraea......
...................................... G. papillostoma

2. Ascospores 12-16 x 3.5-5.5 pm; in Cassiope........
.....G. hyparctica

ascosp

3. Beaks stout, elongate; 5.5 x 6-9 pm; in
ATOUD 3505 5 F o bipe Su B 6 BSTHER LIRS EAE & DI G. tubaeformis
3. Beaks shorter; ascospores 9-12(-13) um long........... 4
4. Ascospores 9-12 x (3.5-)4.5-5.5 pm, appendage
BRea) " 100 DEYA 5 om0 5k anie 5 mraie il te s ST e G. vagans
4. Ascospores 9-11(-13) x 4-5.5 pm, appendage
Lacking;: In Fraxinus::: s s is seuss s onmmss s G. fraxini

Kensinjia Reid & Booth is monotypic for K. umbrina
(Jenkins) Reid & Booth (1989) on Rosa, a segregate from
"Cryptosporella"” that has ascomata in eutypelloid
configuration in a light-colored, pseudoparenchymatous
stroma and thin-walled, one-celled ascospores.

Linospora. Monod (1983) restricted the genus to species,
in leaves of Populus and Salix, that have laterally beaked
ascomata within stromatic capsules. Several species
listed in Barr (1978) are instead species of Pleuroceras,
whose laterally beaked ascomata lack stromatic tissues, or
Ophiognomonia, whose centrally beaked ascomata lack
stromatic tissues. These are noted below under their
respective genera. The British Columbia specimen cited as
L. capreae (DC.: Fr.) Fuckel (Barr (1978) is closer to L.
salix-reticulatae Monod, for the ascospores are 2-3 um
wide rather than 1.5 pm, although the host species differ.
The only other species presently known in North America is
L. tetraspora Thompson on Populus.

Ophiognomonia. In addition to 0. melanostyla (DC.:Fr.)
Sacc. in North America, 0. sassafras (Ellis & Everh.)
Monod [as Pleuroceras sassafras (Ellis & Everh.) Barr in
Barr 1978] has ascomata whose beaks are typically central,
only occasionally eccentric.
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Plagiostoma. Monod reduced Plagiophiale to synonymy under
Plagiostoma. This is not acceptable: a small pseudoparen-
chymatous stroma surrounds the upper regions of ascomata
and the thick-walled ascospores require assignment of the
genus to the Melanconidaceae.

Section Plagiostoma: Monod (1983) chose to lectotypify
the genus by P. devexum (Desm.) Fuckel rather than P.
euphorbiae (Fuckel) Fuckel, for his study of type material
of the latter showed that the short beak could be central
to lateral but was not inserted on the side. Plagiostoma
devexum is known from North America as well as from Europe
and is a smaller species than P. euphorbiae. Plagiostoma
solidaginis Cooke & Barr (Cooke and Barr 1983) has been
added to the genus as a large-spored species.

Section Guignardia: Plagiostoma alneum var. betulinum
Barr is a synonym of Gnomonia betulina Vleugel, as Monod
indicated and as accepted above. Plagiostoma bavaricum
(Rehm) Barr is European in leaves of Acer pseudoplatanus
L. whereas the North American collection in A. saccharum
Marsh. under that name in Barr (1978) is P. pseudobavar-
icum Monod, a species with smaller asci and ascospores.
Some collections in leaf blades and petioles of Alnus
rubra Bong. from Oregon and British Columbia are similar
to P. alneum in ascomata but have considerably larger asci
and ascospores. These were brought to my attention by the
late Jon Jensen, in whose honor the species is named.

Plagiostoma jensenii Barr, sp. nov. Figs. 9-10

Ascomata immersa, 190-300 pum lata 190-220 pm alta,
sine rostro, ostiola lateralia. Asci unitunicati 65-84 x
12-18 jum, annuli 5 x 4-5 pm. Ascosporae 20-30 x 4-6 pm
hyalinae ellipsoideae uniseptatae, appendiculae pulvinatae
2-4 pum, biseriatae. Holotypus in foliis Alni rubrae,
"British Columbia, Vancouver Island, Duncan, 17 Jun 1971,"
lectus M. E. Barr 5775, in NY depositum sub P. alneum.

Ascomata immersed, 190-300 um wide, 190-220 pm high;
beak not formed, ostiole lateral. Asci 65-84 x 12-18 um,
apical ring conspicuous, 5 mum high, 4-5 um wide. Asco-
spores 20-30 x 4-6 pm, hyaline, ellipsoid, one septate
median; wall smooth, appendages pulvinate, 2-4 um wide;
two or three globules per cell.

In leaves of Alnus rubra. British Columbia:
Vancouver Island, Duncan, 17 Jun 1971, M. E. Barr 5775 (NY
as P. alneum, holotype). Oregon: Mary's Peak, Benton

Co., 4 May 1983 (NY).

Section Angustisporae: For P. campylostylum sensu Barr,
Monod argued that because Auerswald did not cite a
holotype and his collections showed two different species,
described later as G. emarginata Fuckel and G. betulina
Vleugel, that G. campylostyla should be considered a nomen
confusum. He further described beaks as central to
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lateral and retained this species as Gnomonia emarginata
for European collections having ascospores 17-25 x 2-3 um
in asci 35-48 x 7-11 pm. The North American collections
on Betula cited by Barr under P. campylostylum and var
mirabile all have lateral beaks; their ascospores range
18-27-37 x 2.5-3.5 um, with short straplike appendages, in
asci 50-78 x 10-13.5 um. Monod grouped these collections
as Gnomonia mirabilis (Peck) Monod, for he considered G.
emarginata and G. mirabilis closely related by morpho-
logical characters, separating the latter by lateral
position of beak, larger asci and ascospores and geograph-
ical distribution. I am able to accept the argument in
part, but must retain the North American collections as
Plagiostoma mirabile (Peck) Barr comb. nov. (basionym:
Sphaeria mirabilis Peck, Rep. New York State Mus. 28 for
1874: 80. "1875" [1876]). The ascospores are narrower
than in Plagiostoma micromegalum (Ellis & Everh.) Barr,
but have similar appendages.

Key to North American Species of Plagiostoma
Ascospores 6-12 um long 2
Ascospores (10-)15 um or longer

2. Ascospores fusoid, tapered to acute ends, lacking
appendages, septum median............c0iiinnaianaan 3
2. Ascospores ellipsoid, tapered to obtuse ends,
appendages present, septum median or submedian... G
3. Ascospores 8-10 x 2-3 um: in Polygonum, Rumex..........
................................................ P. devexum

o

3. Ascospores 9-11 x 3-4 um; in Hudsonia....... P. conradii
4. Ascospores 6-10 x 1.5-3 pm, appendages narrow,
septum submedian; in Potentilla....... P. tormentillae
4. Ascospores 8-12 x 2-2.5 pm, appendages wide,
septum median; in Acer............. P. pseudobavaricum

5. Ascospores narrow, l:w ratio 7-10:1.......00000vcuenns 6

5. Ascospores wider, l:w ratfo 3.5-8:L..ucqsauiss avwas 7
6. Ascospores 18-37.5 x 2.5-4 um, appendages strap-
Iike; in Betula, .iossonoms v viasssavngeson P. mirabile
6. Ascospores (15.5-)18-26(-32) x (1-)2-2.5(-3) pm;
BDPPONAARES SOTOB® ¢ sis v oivials o o sioinis s s s ainss P. magnoliae

7. Ascospores with obtuse ends, appendages pulvinate.....8

7. Ascospores with more acute ends, appendages setose or

YRCRIOR o oinias o o 4 Snierale Suaine’s & Gue’s Sissaiays b &

8.

8. Ascosporas smaller; in Alnus.
9. Ascospores (10-)15-20 x 3.5-5 jpm......
9. Ascospores 20-30 x 4-6 pm.............

P

.P. jensenii
10. Ascospores 15.5-26(-33) x 4-5.5(-6. 5) pm, append-
ages setose, septum submedian.......... . acerophilum
10. Ascospores wider, appendages sotolo or lacking,
SEPLUN BEALTAN G o cavan 5 seam's o Pein e & GEaEs & BEwAE &8 REEE 11

11. Ascospores 17-24 x 5.5-7 pm, appendages lacking; in
POLONLLLTR v iii s civvoien ¢ winisidin & Sosc'dl's & ETHrEd B € RIS §URTE P. lugubre



11. Ascospores (19-)24-28(-32) x 6-8 um, appendages setose
.......... oo shmionin . poled shia ! SlTasetiminth lal o tiaiTmenl s cemns o e b, (SO LI AR B LD LS

Plagiosphaera is now removed from the Diaporthales to the
Lasiosphaeriaceae of Sordariales (Barr 1990).

Pleuroceras. Monod's careful delimitation of this genus,
for species with horizontal ascomata lacking stroma,
having lateral beaks and elongate fusoid or filiform asco-
spores, resulted in the reassignment of several species
placed in Linospora sensu Barr (1978), and the recognition
of other North American species.

Pleuroceras pleurostylum (Auersw.) Barr and several
other species on Salix are European, whereas P. insulare
(Johans.) Monod, P. oregonense Monod, P. helveticum (Rehm)
Barr and P. labradorense Monod are known from North
American collections. Pleuroceras cryptoderis (Lev.) v.
Hohnel is European on Populus and the North American P.
populi Thompson has larger ascospores similarly con-
stricted at the median septum. Pleuroceras pseudoplatani
(Tubeuf) Monod is European and P. tenellum (Ellis &
Everh.) Barr is North American in species of Acer.
Pleuroceras sassafras (Ellis & Everh.) Barr seems better
accommodated as Ophiognomonia sassafras (Ellis & Everh.)
Monod, with upright ascomata and central to lateral beaks.
Pleuroceras lirellaeformis (Pass.) Barr 1is instead
recognized as Gnomonia quercus-borealis Monod and G.
agrifoliae Barr, as noted above. Plagiosphaera
gleditschiae (Miller & Wolf) Monod does belong in the
Diaporthales, and the horizontal ascomata with lateral
beaks that lack a stromatic capsule, suggest that the
species is better assigned to Pleuroceras as P.
gleditschiae (Miller & Wolf) Barr, comb. nov. (basionym:
Linospora gleditschise Miller & Wolf, Mycologia 28: 177-
179. 1936).

Monod recognized two species of Pleuroceras on
Quercus: P. quercicolum (Kobayashi) Monod from Japan and
P. quercinum (Teng) Monod from China. Another species, on
Quercus garryana Douglas, has one-septate ascospores that
although shorter are similar in shape to those of P.
groenlandicum on Salix. This species develops in thin
twigs and forms no stromatic tissues.

Pleuroceras virgularum Barr, sp. nov. Figs. 11-13
Ascomata immersa horizontalia 400 um lata 300 um

alta, rostra lateralia vel 200 um alta 100 um lata. Asci

unitunicati 70-80 x 15-17 pum, annuli vadosii, apara-

physati. Ascosporae 36-50 x 4-5 um hyalinae elongatae
fusoideae uniseptatae, appendiculae setaceae ad 2 um,
fasciculatae. In virgulis Querci garryanae. Holotypus

"British Columbia: Vancouver Island, Sidney, 24 Aug 1990,"
lectus M. E. Barr 7262, in DAOM et NY depositus.

Ascomata immersed separately or two together,
horizontal, 400 um wide, 300 um high; beak lateral, short
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up to 200 pm high, 100 um wide, ostiole periphysate;
peridium narrow, 20-25 pm, of few rows of compressed
cells, dark brown externally. Asci 70-80 x 15-17 pm,
numerous, floating free, 8-spored or 2 or 4 maturing;
apical ring shallow. Ascospores 36-50 x 4-5 um, hyaline,
elongate fusoid, slightly wider above and tapered toward
base, l-septate, nearly median; wall smooth, short setose
terminal appendages, ca. 2 pm long; two or three globules
per cell; in one or two fascicles in the ascus.

In twigs of Quercus garryana. Additional collect-
ions: British Columbia: Vancouver Island, Sidney, 19 Aug
1990, M. E. Barr 7259, 13 Oct 1990, M. E. Barr 7340, 6 Feb
1991, M. E. Barr 7421 (DAOM).

Key to North American Species of Pleuroceras

Ascospores over 100 um long; in Salix
Ascospores less than 100 pm long....... %
2. Ascospores with elongate bristle- lika appendages,
(75-)110-130 x 2-3 pm o .P. insulare
2. Ascospores lacking appendages, -240 x 1-1.5
PR seceain’s Shraral-s Rl S el Wil § s 5 e P. helveticum
3. Ascospores constricted at median septum, 48-70 x 3.5-4

-

3. Ascospores not constricted at ncdiun loptun
4. Ascospores with long bristle-like appendages..... 5
4. Ascospores lacking appcndngas or appendages short.

5. Ascospores 45-60 x 0.5-1- 2 pm; 1n Salix oregonense
5. Ascospores 20-36 x 1-2 um; in Acer.......... P. tenellum
6. Ascospores fusoid, 36-50 x 4-5 pm; in Quercus.....

. virgularum

6. Ascospores filiform, 1.5-3 pm wide............... 7

7. Ascospores 48-63(-72) x 1.5-2.5 pm; in Salix...........

........................................... P. labradorense
7. Ascospores 70-90 x 3 jum; in Gleditschia.P. gleditschiae

Winterella Kuntze 1891 non Berlese 1894 nec Saccardo 1897.
This name is the correct one to replace Cryptospora
Tulasne & C. Tulasne 1863 non Karelin & Kirilow 1842,
Ophiovalsa Petrak, and the type species of Cryptosporella

Sacc. 1877. Most of the species hitherto listed in
Cryptosporella belong in Wuestneia in the Melanconidaceae,
i.e. with firm-walled, more ovoid ascospores. Reid and

Booth (1987, 1989) discussed nomenclatorial ramifications
of these names. In Winterella (Reid and Booth 1987), the
ascospores are thin-walled, elongate fusoid or filiform or
femuroid (wider toward tips), and ascomata are in valsoid
configuration in slight or well developed stromatic
tissues. Reid and Booth recognized nine species and one
subspecies in branches of woody plants in North America.

Melanconidaceae



The family now includes the Pseudovalsaceae Barr and
is separated from the Gnomoniaceae and Valsaceae chiefly
on the bases of ascospores -- firm walled, hyaline or
pigmented, amero-, didymo-, phragmo- or dictyosporous
(Barr 1990). A few changes and additions are proposed in
several genera.

Caudospora taleola (Fr.) Starb. is separated from
Diaporthe where Wehmeyer (1933) included this taxon, by
the firm-walled ascospores that are verruculose and have
both median and terminal appendages (Rogers 1984).

Dicarpella. Dicarpella bina (Harkness) Sydow & P. Sydow
is the type species, on Quercus agrifolia in California,
has pseudoparenchymatous tissues closely surrounding the
apex of ascomata, and the ascospores are two per ascus,
18.5-25 x 7.5-12 pm. Barr (1979) transferred D. querci-
folia (Ellis & Everh.) Barr, but this species and D.
georgiana (Miller & Thompson) Barr should be removed from
the genus because of the prosenchymatous clypeus (ecto-
stromatic disc) that covers one or a few ascomata (Reid,

personal communication). Monod (1983) added D. orientalis
(Ellis & Everh.) Monod and D. liquidambaris-styracifluae
Monod to the genus, both with eight-spored asci. The

latter was segregated from D. georgiana (Miller &
Thompson) Barr, which is limited to collections on Nyssa
that Monod retained under Gnomoniella.

Dictyoporthe now has D. canadensis (Ellis & Everh.) Barr
on Carpinus (Barr 1983) in addition to D. acerophila Barr
in North America.

Hapalocystis corni (Wehm.) Barr was added to the genus
(Barr 1979), with small ascospores, 16-25 x 7-9 um.

Mebarria thujina (Nag Raj & DiCosmo) Reid & Booth was
separated from "Cryptosporella” by Reid and Booth (1989)
in their revision of Wuestneia. The two genera differ in
configuration of ascomata and in ascospore pigmentation.

Melanamphora spinifera (Wallr.) LaFlamme (LaFlamme 1976)
is segregated from Pseudovalsa.

Phragmoporthe. Monod (1983) submerged Magnaporthe Krause
& Webster wunder this genus. Magnaporthe has been
reassigned to the Hyponectriaceae (Xylariales) (Barr 1977,
1990) because of centrum structure and anamorphs.
Phragmoporthe conformis (Berk. & Broome) Petrak belongs in
the series of genera Dicarpella, Sydowiella, Ditopella as
a phragmosporous representative.

Plagiophiale. The type species Plagiophiale petrakii
(Hiillar) Petrak was transferred as Plagiostoma petrakii
(Muller) Monod. The firm-walled ascospores and slight
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prosenchymatous clypeus separate the genus from
Plagiostoma. Vasilyeva (1987) assigned Plagiophiale to
the Cainiaceae which she placed in the Sordariales.
Another species is added to Plagiophiale, smaller than P.
petrakii, and with straplike appendages on the ascospores,
for which this species is named.

Plagiophiale ligulata Barr, sp. nov. Figs. 14-16

Ascomata immersa seriata horizontalia 130-220 pum
lata, rostra lateralia 75-90 um alta 52-65 um lata. Asci
unitunicati 35-45 x 15-17 um, sine annuli, aparaphysati
Ascosporae 18-22 x 6-7.5 pm hyalinae demum brunneolae
ellipsoideae uniseptatae, appendiculae ligulatae 5-8 x 2
pm, aggregatus. Holotypus in culmis Elymi arenarii L.
"Maine: Kresge Point, New Harbor, 29 Jul 1965," lectus M.
E. Barr 4787a, in NY depositus.

Ascomata gregarious in rows, horizontal, 130-220 um
wide; beak lateral, short, 75-90 um high, 52-65 um wide;
peridium narrow, light yellowish brown, with prosenchym-
atous coating of brown hyphae. Asci 35-45 x 15-17 pm,
broadly ellipsoid, apical ring not seen. Ascospores 18-22
X 6-7.5 mm, hyaline, dull brownish after discharge,
ellipsoid, ends obtuse, one-septate median; wall firm,
smooth, terminal appendages straplike, 5-8 x 2 um, folded
back over body of ascospore; one or two globules per cell;
crowded in the ascus.

Known only from the type collection.

Sydowiella. Monod (1983) mentioned the genus but excluded
it from further consideration. Vasilyeva (1987) erected
the Sydowiellaceae in the Ceratostomatales to accommodate
Sydowiella. Neither author recognized that individual
ascomata are surrounded by a pseudoparenchymatous stroma,
much as in Dicarpella and Phragmoporthe.

Wehmeyera acerina (Wehm.) Reid & Booth is another
segregate from "Cryptosporella" (Reid and Booth 1989). It
differs from Wuestneia in the presence of a pseudoparen-
chymatous stroma in the form of ectostromatic disc over
grouped but upright ascomata. In both genera the
ascospores are hyaline, one celled and have a thickened
wall.

Wuestneia Auerswald is an earlier name for the species

placed in Cryptosporella. Stromatic tissues are
prosenchymatous, light to bright pigmented and ascomata
are valsoid in configuration. Seven taxa from North

America are well described and illustrated by Reid and
Booth (1989).

1 am indebted to C. T. Rogerson who reviewed this
manuscript and to collectors noted in the text for
significant specimens and comments.
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