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A historical survey of the delincation of the genus Amanita and its infra-
generic classification is given. Morphological and other characters of
Amanita are discussed, with emphasis on the characters and the behaviour
of the volva. The term ‘pileipellis’ is proposed to replace Fayod’s term
‘cuticula’. In the taxonomic part synonymy and desctiptions are given of the
genus Amanita and its subgenus Lepidella, together with a key to the sub-
genera and the sections, Section Lepidella is provisionally monographed
on the base of exhaustive examinations of type material, as far as available,
and a usually limited number of additional collections. Of the 93 specics
recognized, sixteen are described as new, and seven provisionally as new
species; three new names and four new combinations are introduced.
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. PREFACE

The genus Amanita belongs to the oldest segregates of the Linnacan genus Agaricus.
One of its most pronounced features is the wide variety of characters of the universal
veil or volva. This makes it easy to understand why right from the earliest time
that Amanita was recognized as a genus down to the present day the distribution
and nature of the volval remnants on the mature fruit-body have played a leading
part in nearly all infrageneric classifications that have been proposed for it.

Use of the characters of the volva in combination with a few other characters
has resulted in an admittedly still rough—though on the other hand fairly satis-
factory—sectioning of Amanita. 1f, however, an effort is made to determine the
relationship between the large subdivisions and to arrange the constantly growing
number of species in smaller units within these subdivisions it soon becomes evident
that scarcely anything is known about the structures determining the diversity
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of volval characters in Amanita. It is only fairly recently that a number of authors
publishing on species of Amanita have begun including the microscopic structure
of the volva in their descriptions.

When I began with the obscrvations that resulted in the present study it was my
intention to select a fair number of species of Amanita that represented all the
different types of macroscopic volval structures that could be distinguished so that
in these species 1 could study the connection between the microscopic and macro-
scopic volval structures.

Section Lepidella, because of its relatively wide variation in volval structures,
appeared to be the most promising subdivision of Amanita to commence with.
Moreover I supposed this section to be the most primitive in Amanita.

At that time I had assumed that Gilbert’s (1940-41) monograph covering the
entire world was a reliable source of information on specific delimitation in Amanita.
But in 1963, during a trip of four months to the U.S.A., I became aware of the great
wealth of the North American mycoflora. Soon I was forced to admit that the
keys I had made for the species of Amanita as set forth in Gilbert’s monograph, especially
my key to his only five North American species in section Lepidella, was of no use
at all!* The material in the few American herbaria I visited also presented puzzles.
In general a large number of sometimes very different forms were filed under
only a few frequently used names.

Thus it became clear to me that a monographic study of Amanita would have
to precede my morphological study of its volva, as originally planned. 1 decided
to combine the two but to restrict the detailed descriptions to scction Lepidella.

This of course had the disadvantage of starting from a preconceived sectioning
of the genus. I had the general impression, however, that the sections as circumscribed
by Corner & Bas (1962: 243) were reasonably natural and that they provided
a suitable starting-point for further observations.

I have studied the type collection of most of the species and varieties treated
here and when possible also some additional collections. In all the collections
cited I have examined the microscopic and macroscopic structure of the volva
and the covering layer of the cap, the trama of the gills and stem, and the more
usual microscopic and macroscopic characters, However 1 did not even attempt
to bring together all the material of Amanita section Lepidella preserved in herbaria
throughout the world. For a monograph the average number of collections studied
is therefore very low. Not only would an exhaustive study of many more collections
have taken far too much time but I was also faced with the difficulty that the tissues
of many of the herbarium specimens were in such poor condition that examination
of them would have contributed nothing to our knowledge of the morphology
of the species involved, Furthermore descriptive notes on the fresh fungus were all
too often lacking.

! Subsequently this was no longer surprising. Here more than 35 North American species
of section Lepidella are treated.
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For these reasons | restricted my studies to types, critical collections and a small
number of illustrative collections selected from the material in a number of herbaria
or sent to me by fellow mycologists.

The condition of the material examined often made the complicated microscopic
structures difficult to analyze so that I am well aware that many of my findings will
prove to need correction or completion once they have been tested on fresh or
recently well-dried collections. Nevertheless I have good hope that in the main
the arrangement of the species in section Lepidella proposed here will turn out to
be satisfactory.

It is my intention to carry out a similar series of observations on the other sections
of Amanita. Scction Amidella will be the next.
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MATERIAL, METHODS, AND PRESENTATION

Of the ninety-three taxa recognized here 1 studied only ten in fresh condition
(three from Europe, seven from North America). Most of the collections examined
were dried, some were preserved in liquid and a few of them both,

In general the tissues of well-dried material can be studied under the microscope
without too much trouble. Unfortunately many old and even several recent collec-
tions have not been well dried. In these cases material preserved in liquid? is a
great help, especially when it is the large, thin-walled clements of the trama of
the gills and the stem that are to be studied. It would be advisable if future collectors
of species of Amanita were to dry the largest part of their collections but at the
same time preserve in liquid fragments of the essential parts of one [ruit-body
from cach collection, especially when the drying conditions are not ideal.

With the fleshy fungi in dried material great reliance must be placed on collector’s
data for many characters of the fresh fruit-body. The collections cited here frequently
proved to be incomplete, particularly as to data on colour, smell, and taste. Spore
prints were often lacking and where this was not the case it was only rarely that the
colour of the fresh print had been noted. Ecological data were extremely scarce,

The descriptions in this work are composed of (i) data derived from observations
on the collections cited, (ii) data taken from labels, collector’s notes and accom-
panying drawings, photographs, and colour-slides, and (iii) data borrowed from

* The material preserved in 25 9% alcohol—4 9, formalin by Prof. E. ]J. H. Corner,
Cambridge, gave the best results.
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published descriptions and illustrations relevant to the collections I myself studied.
By way of exception data from other sources have been added between square
brackets.

The terms referring to the size of the fruit-body have been standardized. Species
of Amanita with caps up to 30 mm wide are called ‘very small’, 30-50 mm wide
‘small’, 50-go mm wide ‘medium-sized’, go-150 mm wide ‘large’ and 150 mm
and wider ‘very large’. For terms denoting the properties of the volva, partial veil,
spores, covering layers and trama, see the relevant chapters,

Terms describing smells are so subtle in meaning that I have simply taken them
over from the collectors’ notes and original descriptions.

The structures of the tissues in the descriptions were studied in free-hand sections
or minute, severed fragments soaked in drops of a 10 %, NH,OH solution or, if
necessary, a mixture of equal parts of 10 % NH,OH and 5 %, KOH (referred
to in the descriptions as ‘alkaline solution’) heated on a glass slide (without cover
glass!). If the first results were poor the same process was repeated several times.

After the colours of the tissuc in the alkaline solution had been noted the fragments
were coloured by heating in an ammoniac 1 %, Congo Red solution, then rinsed
in 10 %, NH,OH and subsequently examined in 5 % KOH. The walls of the cells
had usually turned bright red in colour and the tissues were easy to dissociate by
gentle tapping on the cover glass.

Because of the large size of the cells (in the stems sometimes up to 400 x 8o u)
and their thin walls it was usually necessary to first examine rather thick fragments
in order to ascertain the disposition of the elements of the tissues. Following this
the tissues were crushed under a cover glass or torn with needles for further
analyses.

The amyloid reaction of the spores was studied in Melzer’s reagent (sce recipe
in Singer, 1962: 82). It turned out that it was not affected by preservation in an
alcohol or alcohol-formalin solution.

Within the subscctions of Lepidella 1 have arranged supposedly related species
in groups called ‘stirpes’. As many species are still imperfectly known various
minor shifts in the present system can be expected, In order to avoid a kind of
fixation of it in detail I have therefore refrained from validly publishing a large
number of ‘series’. The naming of each stirps alter one of its species indicates which
species I consider to be its ‘type’.

My keys to the species of section Lepidella proceed step by step through sub-
sections and stirpes. I considered adding a direct key to all the species of the section,
but found that, after keying out a few species and groups of species with salient
characters, I would have been left with a large group of species for subdivision
for which I would have had to use the same characters that had already been used
to distinguish the subsections and stirpes. This would only have made large parts
of the supplementary key practically the same as those presented.

A disadvantage of the present key is that the stirpes are delimited rather vaguely so
that there is a fair risk of looking for a species in the key of the wrong stirps. I have
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tried to meet this objection by including in the keys to the species many references
to similar species in other stirpes.

Because of the fairly large variation in habit of the fruit-body in section Lepidella
drawings of the fruit-bodies of nearly all the taxa treated have been made. In the
many cases where there was no picture of the fresh fungus available I added drawings
of a preserved fruit-body.

The illustrations of the fruit-bodies were drawn in natural size and reduced
to ¥ } (except that of A. nauseosa, which was reduced to % }). The microscopic
details of the volva were drawn with a magnification of X 650 and reduced to x 325,
the spores drawn with % 2500 and reduced to % 1250. The scale of other illustrations
is indicated in the legends.

Institutes from which material or documents were received on loan are indicated
in the text by the following abbreviations, borrowed from Lanjouw & Stafleu (1964).

ADW  Waite Agricultural Rescarch Institute, Adelaide, South Australia, Australia.
BAFC Department of Botany, University of Buenos Aires, Buenos Aires, Argentina.
BO Herbarium Bogoriense, Bogor, Indonesia.

BR Jardin Botanique de I'Etat, Bruxelles, Belgium.

CUP  Department of Plant Pathology, Cornell University, Ithaca, New York, U.S.A.
FLAS Herbarium, Agricultural Experiment Station, Gainesville, Florida, U.S.A.

1A Department of Botany, State University of lowa, Iowa City, Towa, U.S.A.

K The Herbarium, Royal Botanic Gardens, Kew, Great Britain.

L Rijksherbarium, Leiden, The Netherlands.

LE Herbarium of the Komarov Botanical Institute, Leningrad, U.S.S.R.

LG Institut et Jardin de Botanique de 'Université de Liége, Lidge, Belgium,

LPS Instituto de Botdnica C. Spegazzini, La Plata, Argentina.

MICH University Herbarium, University of Michigan, Ann Arbor, Michigan, U.S.A.
MPU  Institut de Botanique, Université de Montpellier, Montpellier, France.

NCU  Herbarium of University of North Carolina, Chapel Hill, North Carolina, U.S.A.
NY The New York Botanical Garden, New York, New York, U.S.A,

NYS  Herbarium of New York State Museum, Albany, New York, U.S.A.

PC Muséum National d"Histoire Naturelle, Laboratoire de Cryptogamie, Paris, France.
PR Botanical Department of the National Muscum, Praha, Czechoslovakia,

] Botanical Department, Naturhistoriska Riksmuseum, Stockholm, Sweden.

Other abbreviations used:

1/b length-breadth ratio.

misappl. misapplied.

not val, publ.  not validly published.

Spores [40/5] Spores, forty from five specimens measured, . ...

For the use of ‘per’ in author’s citations one is referred to Donk (1957: 255).

Most of the notes of my observations on the individual collections cited in this
work, together with copies of collector’s notes, drawings, labels etc. are kept in
files at L and are available for consultation.

For names of species mentioned in the general part of this work and not treated
in the taxonomic part, full authority is given below:
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Amanita ampla Pers. per Larber A. muscaria (L. per Fr.) Hook.

A. argentea Huijsman A. ovoidea (Bull. per Fr.) Link

A. aurea (Beeli) E. J. Gilb. A. pantherina (DC. per Fr.) Krombh.

A. bisporigera Atk. apud Lewis A. phalloides (Fr.) Link

A. caesarea (Scop. per Fr.) Grev. A. princeps Corner & Bas

A. calyptroderma Atk. A. rhodophylla Beeli

A. citrina (Schaefl.) per Roques A. rubescens (Pers. per Fr.) S. F. Gray
var. alba (Gill.) E. J. Gilb. A. rubrovelvata Tmai

A. eocolla (Scop.) per Bertillon A. strobilaceovolvata Beeli

A. eylindrispora Beardslee A. subjunquillea Imai

A. excelsa (Fr.) Bertillon A. vaginata (Bull, per Fr.) Vitt.

A. farinosa Schw. A. valida (Fr.) Bertillon

A. frostiana (Peck) Sacc. A. verna (Bull. per Fr.) Roques

A. fulva (Schaefl.) per ....? A. virosa (Fr.) Bertillon

A. goossensiae Becli A. volvata (Peck) Lloyd

A. hemibapha (Berk. & Br.) Sacc. A. xanthella Corner & Bas

‘A. inaurata Secr.’ Limacella guttata (Pers. per Fr.) Konr. &

A, junquillea Quél, Maubl.

A. lepiotoides Barla

HISTORY
THE DELINEATION OF THE GENUS AMANITA

In 1797 Persoon separated from the Linnaean genus Agaricus the species with
a distinct, membranous to {riable volva. He re-introduced for this new genus the
classic name Amanita, although that name had formerly been applied by Dillenius
(r719: 177) to the main body of the genus Agaricus L. By the time the name Agaricus
had become generally accepted, however, Amanita had lost its original meaning.
This is probably the reason why Persoon thought himself free to use it again for
another genus.® As the presence of a distinct volva was the main character of
Persoon’s Amanita, it also included some pink-spored species at present placed in
the genus Volvariella Speg.

At first Fries (1815: 1; 1818: 1) accepted Amanita Pers. in its original sense and
status. But rather soon (1821: 12) he reduced it to the rank of ‘tribus’ of Agaricus
and removed the pink-spored species 1o his ‘tribus’ Volvaria. Several other authors,
however, continued to regard Persoon’s Amanita as a distinct genus; Hooker (1821:
19) was the first to publish it as such after 1 January 1821, the nomenclatural
starting-point established later.

Since Fries removed its pink-spored elements the concept ol Amanita, treated
cither as a genus or as an infrageneric taxon of Agaricus, has been disputed remarkably
seldom.

S. F. Gray’s (1821: 6o1) attempt to remove the ringless species (still including
the pink-spored ones) [rom Amanita to a new genus Vaginata at first met with little

3 Persoon (1797: 65) introduced Amarita as though it were a completely new name, that
is 1o say without reference 1o carlier authors,
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approval. But in the sccond hall of the 1gth century, when great taxonomic value
was attached to the presence or absence of a velar ring on the stem, Roze’s (1876: 50)
introduction of the genus Amanitopsis for the ringless species of Amanita was more
successful. Although a fair number of authors never accepted Amanitopsis as generically
distinct from Amanita, nearly all the ringless species of Amanita were transferred
to it at one time or another. Ringless species are now admitted to all sections of
Amanita, but the original species of Amanitopsis (*‘Amanitae vaginatae™) represent the
core of what may prove to become a subsection of section Vaginatae. Much later
Amanitopsis was one of the nine genera into which Gilbert (1940: 63-79) divided
Amanita.

In 1891 (: 867) O. Kuntze introduced Pseudofarinaceus® as generic name to
replace Amanitopsis. A few years later (1898: 539) he rejected this name in favour
of Vaginata S. F. Gray.

Earle (1909: 449-51) likewise replaced the name Amam:a,osu by Vaginata S. F.
Gray. He also created the new genus Amanitella for the ringless Amanitas with
friable volva (type: A. farinosa). At the same time he introduced the new name
Venenarius to replace Amanita Pers.® and the new genus Leucomyces for the annulate
Amanitas with saccate volva (type: /. cocolla = A. ovoidea).

Neither Earle’s genus Amanitella nor his Leucomyces has been generally accepted,
even by Murrill, though he followed Earle consistently in substituting the names
Vaginata for Amanitopsis and Venenarius for Amanita.® On one occasion Murrill
(1911: 80) described a new species in Leucomyces,® viz. L. mexicanus, that later (Singer,
1944: 366) became the type of Smithiomyces, a genus not closely related to Amanita.
Amanitella Earle was later taken up again by Gilbert (1940: 63, 71, 77).

Earle (1909: 447) was also the author of Limacella. Formerly the species of that
genus, now considered to be very closely related to Amanita, were placed only
occasionally in the latter genus, but for the most part in Lepiota, probably because
the viscid layer on the cap and sometimes on the stem was not recognized as a volva.

Formerly a few species of the present genus Amanita were also placed in Lepiota,
mainly on account of the non-gelatinizing covering layer of the cap and, conse-
quently, adnate volval remnants on the cap. This was particularly the case with
A. vittadinii, which owing to its cylindrical, non-bulbous stem has a very strongly
lepiotoid habit. To solve this problem Gilbert (1925: 303) described the new genus

¢ This name was borrowed from Battara (1755: 29), who, however, did not use binary
nomenclature. Battara's Pseudofarinaceus was therefore not a generic name. Later on it was
also taken up by Earle (1g0g: 449), but then for the present genus Volvariella.

5 Earle and Murrill regarded Amanita Pers. as a later homonym of Amanita [Dill.] Hall,
(type: Agaricus campestris). The latter generic name, however, became devalidated when the
later starting-points were introduced for names of fungi.

* From the accompanying text it appears that at that time Murrill had intended to replace
the name Amanita Pers. by Leucomyees Earle. Later he changed his mind in favour of Venenarius
Earle.
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Lepidella with A. vittadinii as type and included A. echinocephala and A. solitaria sensu
Coker in it. As characters he mentioned the usually adnate volva, the solid, squamose
stem, the inflected, appendiculate margin of the cap, the coloured gills, the not
truncate short gills, the bilateral trama of the gills,” and the subvirescent spore
print. Its intermediate position between Amanita and Lepiota was stressed. By contrast
Amanita solitaria (sensu auct. europ. = A. strobiliformis) was mentioned as a typical
species of Amanita.

Gilbert & Kithner (1928: 151) also transferred the European A. boudieri (= A.
baceata) and a number of American species from Amanita to Lepidella but without
giving a new description of Lepidella. In his monograph Gilbert (1g940: 63-79)
proposed a division of Amanita into not less than nine smaller genera (viz. Amanitopsis
Roze, Amanita sensu stricto, Ariella E. J. Gilb., Amanitarie E. ]. Gilb., Amanitella
Earle, Amidella E. J. Gilb. Amanitina E. ]. Gilb., Amplariella E. ]. Gilb., and Aspidella
E. J. Gilb.).

Aspidella was the genus that Gilbert had previously named Lepidella, but that he
had to rename because of the carlier homonym Lepidella Ticgh. (Loranthaceae; 1911).
Without admitting it in so many words Gilbert then strongly emended this genus.
This appears not only from his own words (1940: 74): “Il groupe toutes les Amanites
blanches & volva non membranecuse et a spores amyloides,” but also and even
more clearly from the list of species he (1940: 79) admitted to Aspidella. Only a few
authors (c.g. Maire, 1933: 85; Konr. & Maubl., 1948: 68) accepted Lepidella or
Aspidella respectively, at generic level, but in 1933 (: 214) Vesely already reduced
it to subgeneric rank.

Gilbert’s excessive splitting up of Amanita has not or scarcely been followed.
Probably it was Gilbert himself who was responsible for the swift degradation
of his generic derivatives of Amanita. In the descriptive part of his monograph (1941)
he continued to use the generic epithet Amanita in the specific names. Moreover
in a paper printed privately in May 1941 he reduced nearly all the genera® proposed
in the general part of the monograph (1940) to subgenera of Amanita.

Summarizing, it may be sajd that since the early removal of a few foreign elements
the genus Amanita Pers. per Hook. has successfully resisted every attempt to sub-
divide it into smaller genera and has proved to be a very natural and easily recogniz-
able taxon. Microscopic and ontogenetic characters that have been gradually
recognized have even emphasized its oneness. Such charactersare, e.g. the bilateral
trama of the gills (sec p. 324), the ‘“Amanita-structure’ of the trama of the stem
(sec p. 328) and the schizohymenial type of development of the fruit-body (see p. 300).

* A character discovered by Fayod (1889: 314) in his tribus ‘Amanitacés’ and several
other groups, that proved to be a great help in distinguishing Amanita and its closely related
genera (his ‘Amanitacés’) from Lepiota and its close allies (his ‘Lepiotés’).

% Not all of them, since in this paper he was treating only European taxa.



Bas: Amanita sect. Lepidella 295

THE INFRAGENERIC CLASSIFICATION OF AMANITA

The genus Amanita is found throughout the world and is generally easy to
recognize, In large areas it is a conspicuous and attractive component of the myco-
flora. It is therefore not astonishing that Amanita has been treated more or less
extensively in a large number of floras, textbooks, monographs, etc. As, moreover,
the genus is rich in striking macroscopic characters, many authors have proposed
new infrageneric classifications, but unfortunately usually without taking into
account earlier published subdivisions and names in Amanita.® A limited number
of these infrageneric systems will be mentioned here in historical sequence in order
to give a picture of the main characters on which they were based.

Persoon (1797: 66; 1801: 247) distinguished three unnamed groups of species
in Amanita: onc with a membranous volva and without a ring, a second with a
membranous volva but with aring, and a third with a friable volva and with a ring.

Fries (1821: 13) divided his Agaricus ‘tribus’ Amanita into four unnamed groups
viz. (i) one with a saccate volva and a smooth margin of the cap, (ii) a second with
a saccate volva and a striate margin of the cap; (iii) a third with a friable volva
and a striate margin of the cap; and (iv) a fourth with a friable volva and a smooth
margin of the cap. Later Fries (1854: 2) introduced the following names for these
groups: (i) Phalloideae, (i) Vaginatae, (iii) Muscariae, and (iv) Validae.® By attaching
great taxonomic value to the striation of the margin of the cap Fries was remarkably
‘modern’!

Rather curious was the division of Amanita (still including Volvariella) by Mlady
(1838: 11), who distinguished the following sections: Xanthispori (only species, A.
caesarea), Rhodospori (= Volvariella) and Leucospori (“Amanitae verae”).) His first
section was apparently based on the erroneous assumption that A. caesarea, with
its yellow gills, produces yellow instead of white spores.

At first Quélet (1872: 65) followed Fries’ division of Amanita. But later (1888: 302)
he switched to a new classification, recognizing two subgenera, viz. Vaginaria Forq.
ex Quél. without aring and Peplophora Quél. with a ring. The latter was subdivided
into the following three sections: (i) Oblitteratae, with a friable volva and a bulb
without rim or edge, (ii) Circumscissae, with a friable volva and a bulb with volval
rim or edge, and (iii) Limbatae, with a saccate volva.

* More than fifty sectional names have been introduced in Amanita. Corner & Bas (1962)
chose lectotypes for many of them in such a way that they have become typonymous synonyms
of older sectional names.

0 In 1854 Fries added a fifth section, named Denudatae, for species with an entirely dis-
appearing volva and a non-bulbous stem. Formerly (1849: 272) he had called this group
“stirps A. persoonii”; therefore 1 propose Agaricus persoonii Fr. ex Fr. as lectotype for it. The
identity of A. persoonii is uncertain. Some authors assume that it is a spccir:s of Limacella (e.g.
Konr, & Maubl., 1948: 70), others (e.g. Gilbert, 1g41: 3Jo) that it is Amanita excelsa.

1t Unfortunately these are the oldest Scclumal names in Amanita that 1 have been able
1o find. I propose Amanita muscaria (L. per Fr.) Hook, as lectotype for Amanita section L sport
Mlady (1838: 15); thus it becomes a typonymous synonym of Amanita section Amanita.
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Schroeter (188g: 677) treated Amanitopsis as a distinet genus, He divided Amanita
into about the same three sections as Quélet had divided his subgenus Peplophora
but gave them a new set of names, viz. (i) Incompletae, (i) Marginatae, and (iii) Volvati.

Ricken’s (1913: 306) sections of Amanita (inclusive of Amanitopsis) has as sole
characteristic the structure of the volva; this appears clearly from the names:
Valvatae, Limbatae, Circumscissae, Oblitteratae.

The only author who considered the shape of the spores to be of greater importance
than the structure of the volva was Lange (1915: 5). He divided Amanita into the
subgenera Eu-Amanita, Amanitopsis,and Lepiotopsis (= Limacella), and his subgenus
Eu-Amanita into two sections based on the shape of the spores, viz. Sphaerosporae
and Ouisporae. Both of these sections consisted of the same pair of subsections, viz.
Volvatae and Circumscissae.

Noteworthy was Coker’s (1917) arrangement of the species of Amanita. On the
one hand his genus Amanitopsis was a heterogencous gathering of ringless species
from at least three of the present sections of Amanita. On the other, the arrangement
of the species in his genus Amarita in six unnamed groups was fairly natural according
to present-day standards, partly because Coker reintroduced the sulcation (‘striation’)
of the margin of the cap as a character for some of his groups.

In 1918 Gilbert was still dividing Amanita into three subgenera (Amanita,
Amanitopsis, Limacella) and his subgenus Amanita into three sections based on the
characters of thevolva (Limbatae, Semi-Limbatae, and Floccosae). But in 1928 Gilbert &
Kithner published the results of their observations on the spores of Amanita in
Melzer’s reagent and this brought the first fundamental change in the infrageneric
classification of Amanita since Fries. Gilbert & Kithner found that the species of
Lepidella " and many species of Amanita combined amyloid spores with a smooth
margin of the cap and that the species of Amanitopsis and the rest of the species of
Amanita combined non-amyloid spores with a sulcate margin of the cap. This striking
correlation between two independent characters!® established the taxonomic value
of the absence or presence of a sulcation at the margin of the cap already observed
by Fries (1821, 1854), Coker (1917), and Gilbert (1925: 212).

Vesely (1933, 1934) reduced Lepidella E. J. Gilb. to a subgenus of Amanita and
placed it beside Amanitopsis and Amanita. He divided his subgenus Amanita into
three sections that were still based on volval characters only (Volvatae, Limbatae,
and Floccosae).

In his monograph on Amanita Gilbert (1940) worked out the consequences of
Gilbert & Kithner’s discovery by splitting Amanita into two groups of taxa, one
group with amyloid and the other with non-amyloid spores. At first (1940: 63)
these were groups of genera, but in 1941 Gilbert reduced the genera to subgenera

12 A genus segregated from Amanita by Gilbert in 1925 and later renamed Aspidella
see p. 204.
13 Meanwhile it has emerged that this correlation is not 100 %, though it is still very high.
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of Amanita, arranging them as follows: 1

1. Spores non-amyloid. Margin of cap suleate.
2. Volva membranous to submembranous.
3. Spores rounded. Subgen. Amanitopsis (type: A. vaginata).
3. Spores ellipsoid. Subgen. Amanita sensu E. ]. Gilb. (type: A. caesarea).
2. Volva floccose. Subgen. Amanitaria (type: A. muscaria).
1. Spores amyloid. Margin of cap smooth.

4. Volva membranous or floccose-membranous.

5. Spores cllipsoid to subcylindrical. Fruit-body white. Ring often dis-
appearing. Subgen. Amidella (type: A. volvata).

5. Spores globose to broadly ellipsoid. Cap usually coloured. Ring persistent.
Subgen. Amanitina (type: A. phalloides).

4. Volva floccose.

6. Spores ellipsoid, medium-sized. Cap coloured. Subgen. Amplariella (type:
A. ampla).

6. Spores cllipsoid to clongate, large. Cap white. Subgen. Aspidella (type:
A. vittadini).

The delimitation of Gilbert's taxa was still rather cursory!® and most of his
names have had to be replaced by older ones. Furthermore, his subgenera were
soon reduced to sections. Nevertheless his internal classification of Amanita sensu
lato provided the pattern underlying the systems of most later authors.

Konrad & Maublanc (1948: 57) recognized two subgenera, viz. Eu-Amanita with
non-amyloid and Amidella with amyloid spores, both divided into a number of
sections that in the main corresponded with Gilbert’s subgenera of 1941. Gilbert’s
Aspidella, however, was maintained as a distinct genus (exclusive of A. strobiliformis)
on account of its adnate volval remnants on the cap and the virescent gills.

In 1951 Singer divided Amanita into three subgenera, two with non-amyloid
spores, viz, Pseudoamanita and Vaginaria (the first usually with, the second usually
without a ring), and one, Euamanila, with amyloid spores. But in 1962 he combined
the first two subgenera into one. Singer’s system also deviates from that of Gilbert
in that Amanitopsis is split up into sections Vaginatae (with globose spores) and
Ovigerae (with cllipsoid spores), while Aspidella is split up into sections Strobiliformes

1 Two of Gilbert’s genera of 1940, viz. Amanitella Earle and Ariella E. . Gilb., escaped
degradation because in Gilbert’s paper of 1941 only European taxa were treated. Amanitella
is monotypic and based on A. farinacea; in my opinion this species, with its bulbous stem and
friable volva, must be placed in Amanitaria E. J. Gilb. (= Amanita section Amanita in my
classification). Ariella (type: Amanita rhodophylla) may turn out to be a distinct taxon but it
is still insufficiently known, Horak (1968: g3) described the tramal hyphae of the gills in
the type of A. rhodophylla as regular.

15 With the help of Gilbert's generic descriptions 1 made a key to his genera of 1940.
Thereby several of the species in Gilbert’s monograph appeared to key out in genera other
than those in which Gilbert placed them!
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(with wart-like volval remnants) and Roeanokenses (with powdery volval remnants).

Corner & Bas (1962: 242) recognized the same two subgenera as Konrad &
Maublanc (l.c.) and Singer. However, they rejected Singer's section Ovigerae as
not sufficiently distinct from section Vaginatae and maintained Aspidella undivided
as section Lepidella. Moreover they united Gilbert's Amanita sensu stricto (= sect,
Caesareae Sing.) with section Vaginatae because they did not consider the presence
or absence of a ring to be a sectional character.

Moser (1967: 125) sectioned Amanita in almost the same way as Corner & Bas
(l.c.) except that he maintained the Caesareae as an independent section.

It seems that recent authors have arrived at a rather natural arrangement of
the species of Amanita. But working with this system shows thatit is still very cursory,
with the delineation of the sections still vague, At the same time the number of
species to be accommodated is rapidly growing.

As is apparent from the foregoing, the structure of the volva has always been
a leading character within Amarita. Its taxonomic importance is surpassed only
by that of the iodine-reaction of the spores and the sulcation of the margin of the
cap. In contrast to these last two characters, those of the volva are very complex.
There are good reasons for believing that a study of the microscopic structures
underlying the outer appearance of the volva will provide us with a key to a better
understanding of the relationship and phylogeny in Amanita.

TREATISES

The genus Amanita has frequently been monographed. As early as 1826 Vittadini
published his ‘Tentamen mycologicum seu Amanitarum Illustratio’. In 1838 this
was followed by Mlady’s little known publication ‘Synopsis Amanitarum in Agro
pragensi sponte nascentium’,

Later many monographs followed, that of Gilbert even covering the whole world.
Naturally Amanita was also treated in many floras, floristic notes, ete. The most
important of these publications are for:

Europe and N. Africa: Fries (1854), Quélet & Bataille (1goz), Gilbert (1918), Vesely
(1933, 1934), Singer (1950), Kithner & Romagnesi (1953), Parrot (1960), Bertault
(1964, 1965).

North America: Peck (1883), Lloyd (1808), Murrill (1913, 1917), Coker (1917),
Hesler (1930), Hotson (1936), Murrill (1948}, Pomerleau (1966).

Asia: Boedijn (1951), Hongo (1959), Corner & Bas (1962).

Alfrica (except the northern part): Beeli (1927, 1931, 1935).

Australia and New Zealand: Cleland (1934), Gentilli (1953), Stevenson (1g962).

The whole world: Gilbert (1940-41).
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MORPHOLOGICAL CHARACTERS IN AMANITA
THE DEVELOPMENT OF THE FRUIT-BODY

The development of the fruit-body in Amanita is relatively well known; it has
been studied in several species, viz. Amanita excelsa—Reijnders, 1963: 1315 A
muscaria— de Bary, 1866: 70, Breleld, 1877: 123; A. rubescens—de Bary, 1866: 70,
Reijnders, 1965 : 127; A. strobiliformis — Reijnders, 1969: 125; A. vaginata— Atkinson,
1914: 369; A. viltadinii— Reijnders, 1963: 121. Some of the results of these studies
are of great taxonomic interest.

The development of the fruit-body in Amanita is hemiangiocarpous,® as the
hymenium is endogenous and becomes exposed just before the start of sporulation.
This is in the first place caused by a well-developed volva. As, moreover,
primordial tissue (the “lipsanenchyme™ of Reijnders, 1963: 23) is present between
the primordial gills and the primordial stem, the type of development is further
specified by Reijnders (1963: 235) as bivelangiocarpous.

In Amanita the fruit-body is initiated in a primordial bulb whose tissue gradually
differentiates into the special tissues of the different parts of the fruit-body. As
early as 1889 (: 2g0) Fayod drew attention to the fact that in Amanita the position
of the primordial fruit-body within the bulb is not the same in all species.

In most species (e.g. A. muscaria, A. rubescens, A. vittadinii) the primordial fruit-
body develops excentrically near the upper surface of the bulb (Reijnders, 1963:
pls. 53-55), but in A. vaginata it develops in ornear the centre of the bulb (Atkinson,
1914: pl. 17).%7 This explains why in scction Vaginatae a basal bulb is lacking in the
mature fruit-body; nearly the whole inner part of the primordial bulb is replaced
by the tissues of the fruit-body.

The first tissue to differentiate from the primordial tissue of the bulb is the outer
layer of its upper part; this becomes later the universal veil or volva. Usually the
boundary line between the volva and the cap becomes visible at a very early stage;
this is true in those species in which at later stages a distinctly gelatinized surface-
layer of the cap facilitates the separation of cap and volva. In A. vittadinit, however,
with its adnate volval remnants on the mature cap, such a boundary line is lacking
during the whole development. Thus the difference between an adnate and a
discrete volva is, at least sometimes, determined in early ontogeny.

In Amanita the first part of the fruit-body itselfl to differentiate is the cap; the
stem and the gills soon follow.

The ontogeny of the gills is very unusual. In most Agaricales a pre-hymenial

1 Since I find it necessary to distinguish the ‘pseudoangiocarpous’ and ‘hemiangiocarpous’
development in Agaricales from the truly ‘*angiocarpous’ or ‘endocarpous’ development in
Gastromycetes, | use the terminology accepted by Singer (1962: 28). In view of the confusion
about the meaning of some of these terms, perhaps the time has come to introduce a new
terminology, as van Brummelen (1967: 25) did for Discomycetes.

7 Fayod (1889: 29o) stated erroncously that A. phalloides also has a cenwral primordial
fruit-body. In this connection Vittadini’s plates (1832-5: pls. 1, 2, 11, 16, 17, 39, 44) are
very instructive,
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palisade layer develops on the underside of the primordial cap. From this layer
the lamellae originate in the shape of ridges or folds projecting downward; increase
in number of the elements of the palisade layer and growth of tramal hyphae from.
the cap downward cause them to increase in width. These primordial gills protrude
into a pre-existent, annular gill cavity between stem and cap, which means that
originally, at least, they have free edges.

During the development of the fruit-body in Amanita no gill cavity between
cap and stem ever occurs. The gills differentiate from the primordial tissue like
closely packed plates of parallel hyphae separated by hymenial palisades covering
their sides. On one side the trama of these plates is connected with the trama
of the cap, on the other with the primordial tissue around the stem that later forms
the partial veil or ring. Thus the edges of the gills in Amanita do not become free
until the expanding cap tears them loose from the ring. This type of development
of the hymenophore, named schizohymenial by Reijnders [1963: 247), scems to be
the sole type in Amanita; it is not known in other genera. In the only species of
Limacella, a genus considered to be closely related to Amanita, that has been investi-
gated for this, the gills develop asfolds with free edges. The same applies 1o Termi-
tomyces (Heim, 1940: 46).

After comparison of the habits of fruit-bodies in many species | have come to
the conclusion that in Amanita the stem does not always elongate in the same way.

In A. vittadinii (Fig. 1a) it is cspecially the part of the stem below the level of
the margin of the primordial cap, including the primordial bulb, that elongates.
The result is that in the mature fruit-body the primordial bulb cannot be distin-
guished from the stem and that the adnate volval remnants covering the lower
part of the primordial stem and bulb become scattered over the whole part of the
stem below the ring. In Amanita this ‘base-clongating’ stem is restricted to several
species in subsection Vittadiniae and one or a few in subsection Solitariae (A. timida;
sec Fig. g6).

In most species of Amanita it is the part of the primordial stem above the level

Fig. 1. Diagrammatic sections of primordia and mature fruit-bodies, illustrating zones of
clongation of stems. — a. Amanita vittadinii. — b. A. muscaria. — c. A. vaginata.
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of the margin of the primordial cap that elongates (Fig. 1b). In the ‘apex-clongating’
stem the lower part of the stem and the primordial bulb do not or scarcely become
longer. Consequently in the mature fruit-body there is a usually distinct basal bulb
(= the former primordial bulb) and the volval remnants on stem and bulb are
concentrated at a narrow basal zone of the stem and/or the upper half of the bulb.

In section Vaginatae (Fig. 1c) the ‘totally elongating’ stem is found. A result of
the above mentioned more or less central position of the primordial fruit-body in
the primordial bulb is that the tissue of the lower part of this bulb is almost com-
pletely replaced by that of the primordial stem. Later the entire stem participates
in the elongation. Consequently in the mature fruit-body the lacking basal bulb
has so far appeared to be a good character for the delincation of section Vaginatae
as opposed to section Amanita. The volval remnants usually have the shape of a
saccate volva, rarely of floccose girdles around the base of the stem.

There are indications that the ‘totally clongating’ stem also occurs in another
section with a usually saccate volva, viz. section Amidella (see Gilbert, 1941: pl. 32,
34, 35, 36). Thus far I have found no indications of this in the saccate-volvate
species of section Phalloideae.

It should be mentioned that the three cases described here are the most extreme.
Several intermediate types exist. Nevertheless knowledge of these characters will
help further understanding of the pattern of relationship in Amanita.

In my opinion the excentric primordium combined with the ‘base-clongating’
stem is probably the most primitive structure; from this the excentric primordium
with the ‘apex-elongating’ stem may have developed and later the central primor-
dium with the ‘totally clongating’ stem.

CHARACTERS OF THE MARGIN OF THE CAP

The marginal sulcation.

In many species of Amarnita the margin of the cap is radially striate with shallow
grooves corresponding with the places of attachment of the gills at the underside
of the cap. Although the taxonomic value of this character had been recognized
by Fries, it was not fully appreciated until Gilbert & Kithner (1928: 52) demon-
strated its high degree of correlation with the reaction of the walls of the spores in
Melzer's reagent (see p. 320).

The biological value of the sulcate margin of the cap in agarics is evident; it
facilitates a rapid expansion of the cap. It can be expected in those groups of agarics
where during development a period of differentiation is distinguishable from a
succeeding period of elongation and expansion (Fayod's “période primordiale™
and “période d'¢longation’; 188g: 279, 292). It is possible for agarics with this
type of development, which Reijnders (1963: 221) called “développement concentré,”
to construct a complete fruit-body under the protection of possible primordial
covering layers and in or near the relative safety of the substrate, under favourable
conditions allowing the fruit-body to grow out in a short time. Thus the vulnerable

2
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fruit-body is completely exposed to the hazards of the environment for a period
only slightly longer than necessary for the successful liberation of the spores.

By the time the cap of an agaric has fully spread, the edge of the cap will have
become about four to eight times longer than it was just before the cap started to
expand. This means that in species with a smooth margin of the cap a strong
intercalary growth and/or a large-scale inflation of the cells and/or a rearrangement
of the hyphae is necessary; these processes take time and energy. In species with
marginal sulcation a certain (in extreme cases probably very high) percentage of
the increase in the length of the marginal zone of the cap is obtained by a passive
opening out of the preformed grooves. This ‘parasol-mechanism’ occurs in several
unrelated groups of agarics (e.g. Coprinus, Leucocoprinus, Bolbitius, Amanita). Its most
extreme form has been described by Buller (1931: 26, 34, figs. 16, 19) for Coprinus
curtus Kalchbr. and C. plicatilis (Curt, per Fr.) Fr., where upon expansion of the
cap the trama of the cap splits radially from above downward, the splitting con-
tinuing downward into the trama of the gills along their median plane. To a much
lesser extent this also happens in some of the most strongly sulcate species of Amanita
section Vaginatae, as was previously pointed out by Huijsman (1959: 22).

Generally speaking the sulcate margin of the cap is characteristic of subgenus
Amanita® It is, however, important to mention that in all sections of subgenus
Lepidella one or a few species occur with the same character, though usually to
only a slight degree; e.g. in sect. Lepidella, A. limbatula (see p. 530); in sect. Amidella,
A, goossensiae and others; in scct. Validae, A. xanthella; in scet. Phalloideae, A. sub-
sunquillea. Perhaps these species indicate the places at which connections between
subgenus Lepidella and subgenus Amanita must be sought.

There is scarcely any doubt that the sulcate margin is a character derived from
the smooth margin of the cap.

It should be emphasized here that in order to facilitate comparison between
specimens and species a more exact method for recording the length of the marginal
sulcation of the cap than is usual isneeded. I found it satisfactory to measure the length
of the grooves in tenths of the distance (R) from the centre of the cap to its edge.!?

+

The appendiculate margin of the cap.

In many, i not all species of sections Lepidella and Amidella the edge of the freshly
expanded cap is more or less conspicuously appendiculate with remnants of the
partial veil. In the key to the sections of Amanita (p. 341) I have used this character,
among others, to delimit section Lepidella against sections Validae and Phalloideae.

In advanced primordia cut lengthwise (Figs. 2, 3) it is easy to see that at the
edge of the cap the trama of the cap corresponds with the tissue of the partial veil.

% The species placed by Gilbert in Arielle E. J. Gilb. are left out of consideration for
reasons mentioned on p. 297.

¥ According to this method the length of the marginal sulcation in A. argentea proved
to be 0.1-0.2 R and in A. vaginata 0.3-0.4 R (Bas, 1967: 125).
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Figs. 2, 3. — Median scctions of primordia. — 2. A. virginea (% 3/2; after drawing in
Corner's field-notes, 13 Dec. 1933, Singapore). — 3. A. virasa ( % g/2; from de Cock Buning,
19 Aug. 1967, Doorn; L).

When the margin of the cap is appendiculate, the line of separation between the
margin of the cap and the partial veil is apparently not predetermined exactly.
I can think of five reasons for this:

(i) The trama of the cap is relatively thick at the edge of the cap, so that the
strip along which there is contact with the partial veil is broader than in a thin-
fleshed cap.

(ii) In the primordium the carly-developing hyphae of the margin of the cap
penetrate into the lipsanenchyma (primordial tissue between stem and gills which
later, to some extent at least, forms the partial veil). This was observed by Reijnders
(1963: 126) in “A. solitaria” (sensu auct. europ. = A. strobiliformis). But in A.
uittadinii, where 1 should have expected the same thing, Reijnders (1963: 124)
found that the hyphae of the cap terminated abruptly at its edge.

(iti) The pileipellis is poorly developed. In species with a distinctly gelatinized
pileipellis this layer terminates at the edge of the cap, causing a sudden change of
structure whose importance increases in accordance with the thinness of the trama.

(iv) In species with a non-appendiculate margin of the cap a loose tissue with
many inflated cells is formed at the junction of the trama of the cap and the partial
veil; this tissuc is lacking in species with an appendiculate margin. My observations
on free-hand sections of young caps of A. timida and A. viresa indicate this.

(v) The partial veil is incoherent. It should be pointed out, however, that in
some species with a substantial ring the cap is strongly appendiculate, while several
species with a friable partial veil (e.g. in scction Validae) have a non-appendiculate
edge of the cap. The degree of coherence of the partial veil therefore seems to be
of little importance for the appendiculate edge of the cap.

In my opinion the appendiculate margin of the cap is more primitive than the
non-appendiculate margin, since the latter results from the greater differentiation
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and independence of the parts of the fruit-body involved in its formation (partial
veil, trama of cap, and pileipellis).

Tue voLva
Terminology.

In many agarics the primordial fruit-body is surrounded by an outer veil; this
may be formed by either (i) the mycelium (‘primordial veil’, ‘protoblem’), (ii) the
carly differentiating outer layer of the primordium (‘universal veil’; ‘blematogen’,
and ‘teleoblem’, *voile inné’) or, (iii) hyphae growing out from parts of the young
fruit-body (‘voile émané’, ‘universal pseudoveil’).

As already mentioned in the chapter on ontogeny (p. 299), the outer veil of
Amanita belongs to the second category, although sometimes at least, it is reinforced
by elements growing out from the primordial cap (A. wittadinii; see Reijnders, 1963:
124, 207).

It is a long-standing tradition to name the outer veil or universal veil in Amanita
a ‘volva', irrespective of its structure. Micheli, Bulliard, Persoon, Fries, Vittadini,
and others called the friable universal veil in species like A. muscaria and A. rubescens
a ‘volva', as they also did in the case of the saccate universal veil in A. vaginala.

Several recent authors (Ainsworth, Josserand) prefer to restrict the application
of the term ‘volva’ to the saccate universal veil, others (Gilbert, Snell & Dick)
to Atkinson's teleoblem (a universal veil that becomes separated from the cap
by a cleavage layer); Lohwag and Singer, however, regard the term ‘volva’ as
a synonym of ‘universal veil’.

I agree with Lohwag and Singer.®* Judging by my own experience, especially
in Amanita section Lepidella, there are many intermediate forms between the saccate
and the [riable volva (sce subsection Limbatulae on p. 528), just as there are all
degrees of separation between the volva and the surface of the cap. Moreover,
compared with ‘volva’, ‘universal veil’ is a rather clumsy term.

For the most salient modifications of the volva, even though nearly all of them
arc connected by intermediate forms, descriptive terms are needed.

The ‘adnate volva’ does not become separated from the cap by a cleavage layer.
This in contrast with the ‘discrete volva’, which becomes more or less separated
by the development of a gelatinous layer, a friable layer or both between volva
and cap.

The ‘saccate volva’ remains behind at the base of the stem as a sac, cup, or sheath
and usually leaves the cap naked, whereas the ‘friable volva’ breaks up into

2 Without studying the development of the fruit-bodies of a species it is difficult to tell
the origin of its outer veil. Therefore it would perhaps be useful to call any outer layer a
volva. Once the origin is known it could be further specified as a *mycelial volva' (if formed
by the mycelium), a ‘true volva’ (if differentiated from primordial tissue) or a ‘spurious
volva® (if grown out from parts of the young fruit-body).
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fragments, usually embossing both the stem and the cap after expansion of the
fruit-body.

The ‘layered volva’ consists of two or more layers differing in structure.

The ‘obliterate volva’ leaves scarccly any remnants on the mature fruit-body.

Many different types of friable volvae can be distinguished according to the
shape and structure of the volval remnants on the cap.

The ‘pulverulent volva’, the ‘floccose volva’, and the ‘lanose volva’ form respect-
ively powdery, floccose or woolly layers on the whole cap, or parts of it

The ‘crust-forming volva’ covers one area or more with a thin, incoherent and
to the naked eye amorphous layer of volval tissue.

The ‘patch-forming volva’ breaks up into thin to thick, usually more or less
felted patches.

The ‘scale-forming volva’ forms adnate, often imbricate, scale-like patches that
are thin and vaguely delimited towards the centre of the cap but thick and terminating
abruptly towards the margin ol the cap.®

The ‘wart-forming volva' forms remnants which are relatively narrow and high,
such as pustules, warts, and spines.

The volval remnants at the base of the stem often differ in size and/or shape
from those on the cap. Terms are available for a few special cases in which the
upper, but not the lower part of the volva is friable.

The ‘circumscissile volva’ has the lower part adnate to the basal bulb. The
upper part detaches itsell along the relatively sharp edge of the bulb.

The ‘ocreate volva® is adnate to the base of the stem, sheathing it like a stocking;
often it has a rather sharp edge somewhere against the base of the stem, but no free
marginal limb.

The ‘limbate volva® is adnate to the base of the stem but has a narrow, free,
membranous margin,

Structure and behaviour of the volva.

The unique variation in volva patterns in mature fruit-bodies of species of Amanita
is determined by a large number of factors. First there are the properties of the volva
itself, then those of other parts of the fruit-body and finally environmental influences.

Properties of the volva itself.

THE TEXTURE OF THE VOLVA.—As is the case with the tissues in nearly all the
parts of the fruit-body of Amanita, the volva is usually composed of branching, not
or slightly inflated hyphae, inflated cells single or in rows terminal on the hyphae,
and fairly often also ‘oleiferous hyphae’. The last mentioned clements are left out
of consideration here because they rarely scem to affect the behaviour of the volva
(but see A. xanthogala on p. 490).

# The term ‘scale’ is often used rather indiscriminately in descriptions of Amanita. Therefore
it seemed advisable to define its meaning here.
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The inflated elements in the volval tissue are cither single and terminally attached
to hyphae, or arranged in short to long terminal rows. Only rarely have I seen
inflated intercalary cells. Sometimes, however, it is as though the inflating habit
of the terminal cells also invades the hyphal system bearing these cells; in that case
there are inflated branching elements and/or subeylindrical elements at the base of
terminal inflated cells.

In general long rows of inflated cells will make the volval tissue looser and more
friable than when the inflated cells are single and terminal, especially when the
rows tend to fall apart casily. On the other hand a volva with abundant or very
large, terminal inflated cells can be strongly friable, as is the case in some species
of the A. rubescens-group, whereas in subsection Vittadiniae the volva consists of long
rows of mainly fusiform to subcylindrical inflated cells, even though in some species
it is fairly coherent.

THE RATIO OF HYPHAE AND INFLATED CELLS IN THE VOLVA.—In rare cases the
volval tissue consists almost solely of one type of element. The outer limb of the
saccate volva in A. phalloides and A. wiresa, for instance, is composed merely of
interwoven hyphae; on the contrary the wart-forming volva of A. virginea (p. 487)
and the pulverulent volva of A. fephrea (p. 452) are almost completely made up
of inflated cells. But most types of volval tissue are a mixture of hyphac and inflated
cells.

No comment is needed to show that the ratio of hyphae and inflated cells is
one of the main factors determining the degree of consistency of the volval tissue.
Unfortunately it is very difficult to put this ratio into words, mainly because of
the wide variability in the size and shape of the clements, especially the inflated
ones, In the descriptions 1 have restricted myself to the application of a scale of
frequency (scarce, scattered, rather or fairly abundant, abundant, very abundant)
to both types of element.

THE DISPOSITION OF THE VOLVAL ELEMENTS,—The second most important structural
character of the volva is the disposition of the clements which may be (i) disposed
in a position perpendicular to the surface of the fruit-body (anticlinal position),
(ii) interwoven in all directions, or (iii) disposed in a position parallel to the surface
of the fruit-body (periclinal position). In the last case the elements are usually
interwoven in periclinal directions.

(i) The volva that has its elements in anticlinal position has a tendency to split
perpendicular to the surface of the expanding fruit-body; the more perfect the
anticlinal position of the elements, the casier the splitting of the volva and the
smaller the resulting warts (see A. daucipes on p. 447, A. solitaria on p. 394, and
A. salmonea on p. 360). If, however, the cells in the rows easily become disconnected,
the volva becomes completely pulverulent (sce A. chlorinosma on p. 450). In sub-
section Solitariae it is not rare to find a type of volva in which the rows of inflated
cells and single, clongate inflated cells have an anticlinal position even though to
a certain degree the hyphae are interwoven (see A. cokeri on p. 3g90).
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(ii) More common is the type of volva of which the clements are interwoven in
all directions. What happens when the fruit-body expands depends entirely on the
coherence of the volval tissue, its thickness, the degree of its adhesion to the surface
of the fruit-body, and environmental factors. The resulting volval remnants may
have any form from a pulverulent layer to large warts, or patches, or evena (sub)-
membranous basal sac, though generally this type of volva will tend to break up
into patches,

(iii) The type of volva with all its elements disposed in a periclinal position
is probably rare. In some species (e.g. A. vittadinit, A. codinae) of subsection Vittadiniae
I found the chains of long inflated cells in the volva in a periclinal position, at
least on the limb of the cap. The margin of the volval limb of A. phalloides and
related species consists almost solely of periclinal hyphae. Perhaps this type of
volval structure is also to be found in other species with a membranous volva.

Less rare are periclinally disposed elements in layered volvas. The outer layer
especially may then consist of periclinal hyphae, as is the case in most species of
subsection Limbatulae (see p. 528). The [riable layer between the cap and the solid
part of the volva sometimes found in section Amidella consists of periclinal, large,
elongate cells.

TuE LAYERED vOLVA.—It is only rarely that the parts of the volva close to the
surface of the cap have exactly the same structure as the parts close to its outer
surface. Very often in the inner parts of the volva the hyphae are more abundant,
the inflated cells larger, etc.

In a number of cases these differences in structure are so great that two or three
layers are discernible in the volva.

Probably the most common type of layered volva is that in which the main part
of the volva consists of intermixed hyphae and fairly to very abundant inflated
cells, but the outer, or both the outer and inner surface layer of the volva mainly
of periclinal hyphac.

The type of volva with only the outer layer made up chiefly of hyphac is common
in subsection Limbatulae (Figs. 358, 350, 362, 363, 371, 372). This is intermediate
between the friable, more or less homogeneous volva, composed of interwoven
hyphae and inflated cells, found in many species of subsection Solitariae, and the
saccate volva in section Amidella.

Preliminary observations revealed that in section Amidella the type of volva that
mainly occurs has periclinal elements in the outer and inner layers. In some of the
species of this section (e.g. A. volvata, A. lepiotoides, cte.) the inner layer of periclinal
elements is friable, as it consists of few hyphae and abundant large, elongate cells
(Figs. 4-6). In these species the greater part of the volva forms a sac at the base
of the stem of the mature fruit-body, but the inner layer of the volva breaks up
into small fragments which become scattered over the surface of the cap. Later
these fragments sometimes turn rusty or red-brown after which they contrast
strongly with the usually pale surface of the cap.
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Quite another type of layered volva is found in stirps Ravenelii and, less conspicu-
ously, also in stirps Solitaria, both in subsection Sofitariae. There the volva consists
of mainly anticlinal elements; the inner part of the volva contains for the most
part only hyphae and the outer part chiefly inflated cells. Especially in the type
specimen of A. crassa (Fig. 118) the contrast between the fibrillose lower part and
the more or less felted upper part of the warts on the cap is very clear.

A peculiar type of layered volva has been found in an as yet undescribed species
of Amanita from northern India (Bas 4378; L) in which the inner part of the volva
consists of densely interwoven hyphae and scattered small inflated cells, and the
outer part of very abundant globose cells and hyphae. This volva forms a sac at
the base of the stem, the outside of which is covered with rather prominent brownish
conical warts. The species is probably closely related to A. strobilaceovolvata (Beeli,
1935: pl. 1 fig. 4; Gilbert, 1941: pl. 8) from the Congo, which judging by the
illustrations has a similar volva.

In species where the pileipellis gelatinizes early the volval layer close to the
pileipellis as a rule also participates in this process; in that case the volva has a
thin but distinct gelatinous inner layer.

THE COHERENCE OF THE VOLVAL ELEMENTS.— The clements of the volva sometimes
become very easily disconnected. Naturally this affects the behaviour of the volva
which in these cases tends to become pulverulent.

In A. solitaritformis (p. 495) it is practically impossible to examine the structure
of the volva because in all mounts, no matter how carefully they are prepared,
nearly all the elements are found disconnected. On the other hand even in species
with very large inflated cells in the volva the connections between these and the
much narrower hyphac are often fairly casy to study.

THE THICKNESS OF THE VOLVA.—In general a thin volva will be more casily
disrupted than a thick volva of the same structure. Actually Amanita varies rather
widely in the thickness of the volva; compare for instance A. seulpta (Fig. 242)
with A. borneensis (Fig. 234), or A, abrupta (Fig. 154) with A. onusta (Figs. 158, 160),

Effects of other parts of the fruit-body on the volva.

THE STRUCTURE OF THE PILEIPELLIS AND THE BEHAVIOUR OF THE voLva.—The
pileipellis may be strongly differentiated, gelatinizing very early, or well differentiated
but not gelatinizing, or poorly or not differentiated and not gelatinizing. These
types of pileipellis are, however, connected by intermediate forms.

The gelatinizing pileipellis tends to be slippery during the expansion of the fruit-
body and unless the fruit-body has been growing under very dry conditions this
will only affect the behaviour of a volva which is more or less friable. (Even
in A. phalloides, with its membranous volva and gelatinizing pileipellis, the upper
part of the volva may under certain conditions form patches on the cap.) Under
normal conditions, however, the adhesion between the volva and the gelatinous
pileipellis seems to be strong enough to disperse the fragments of a friable volva
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over the whole surface of the cap as, for instance, is usually the case in A. muscaria.
But under other conditions the gelatinous pileipellis may be so slippery that even
a friable volva remains at the base of the stem as a sheath., Such an incidental
form of A. muscaria has been given the name A. aureola Kalchbr,

Figs. 4-6. Structures of volval limb of A. velvata. — 4. Inner surface layer. — 5. Inner
tissue. — 6. Outer surface layer (% 325; from Bas 3799; L).
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When the pileipellis is well differentiated but does not gelatinize or else only
late, the adhesion between volva and pilcipellis is much stronger than in the foregoing.
The parts of the remnants of the volva that are close to the pileipellis are stiretched
in periclinal directions when the cap expands, the closer the remnants are to the
margin of the cap the more so. Thus warts tend to become low warts or scales,
patches tend to become crusts, etc.

When a pileipellis is absent or indistinct the tissue of the volva passes more or
less gradually into that of the cap. It is then very difficult to determine which part
of the structures on the cap belongs to the volva and which part to the cap iself.
The whole surface of the cap tends to become warty, patchy, floccose, lanose or
fibrillose, depending on the structure of the outer layers. But even then, under
special conditions (heavy rains?) the outer parts of the volva may become detached
in the shape of patches from the surface of the cap; this I observed in A. wttadinit.

In some species with a pileipellis which is poorly developed but which can still
be located, and with conical volval warts on the cap, it can be demonstrated that
the clefts between the warts sometimes continue downward into the trama of the
cap (see A. strobilacea, p. 406, and A, ravenelii, p. 400); in this way the volval warts
appear on tubercles of tramal tissue. In some of the specimens studied this structure
seems to have become more prominent by the drying process (see A. strobilacea,
p. 406). In various other species where the pileipellis cannot be located the same
structure probably exists (see A. crassiconus, p. 500 and A. perpasta, p. 412).

THE SHAPE OF THE CAP AND THE BEHAVIOUR OF THE VOLVA.—Young caps do
not have the same shape in all species. Some are decidedly more acute, others
more obtuse than the average. The acute cap tends to perforate the volva, the
obtuse cap to carry the upper part of the volva aloft. Both cases are well demon-
strated by the photographs of A. fulva and A. calyptroderma simultancously published
by Smith (1963: 172-174) and some plates published by Gilbert (1941: pls. 2,
4, 8, 11, 14, 15, and 23).

Environmental effects on the volva.

MeTEOROLOGICAL CONDITIONS.— The influence of the weather during the develop-
ment of the fruit-body is considerable. Desiccation by insolation and dry winds
causes collapse of cells and consequently felting of the outer layers of the volva,
which thus becomes more coherent. At the same time the gelatinous pileipellis,
if present, acts more like a layer of drying gum than a cleavage layer so that there
is more adhesion between the volva and the surface of the cap. Moist weather on
the contrary maintains or even increases the readiness of the friable volva to break
up into fragments; it makes a gelatinous pileipellis slipperier, thus reducing the
adhesion between the volva and the cap. Heavy rains may completely wash away
the volval remnants from the cap, even when the pileipellis is only poorly developed.

Desiccation and humidification (together with other factors) also determine
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the degree of expansion reached by the fruit-body; the expansion in turn affects
the volval remnants on the cap.

During the expansion of the cap the degree of humidity may provoke two more
or less contrasting processes: desiccation — greater adhesion of the volva to the
cap but less {riability of the volva; humidification — less adhesion to the cap but
greater friability of the volva, both with somewhat unpredictable results. This is
probably the chief reason why in various groups the infrageneric classification of
Amanita, which to some extent has always been based on the macroscopical structure
of the volva, has produced such poor results.

SOIL AND THE BEHAVIOUR OF THE voLvA.—The influence of the soil on the fruit-
body increases according to the depth of initiation of the primordium. First of
all the action of soil on the volva is mechanical. For instance solid clay rubs off
the remnants of the volva passively while the fruit-body is breaking out of it, but
a loose, thick layer of humus has hardly any influence on the volva at all. In the
second place soil can protect the young volva and pileipellis against the effects
of desiccation as described above. Finally the degree of humidity of the soil in the
wider surroundings of the primordium will affect the degree of expansion of the
fruit-body.

SURROUNDING VEGETATION.—Vegetation, il it is not too low, will to a certain
degree protect the young [ruit-body against desiccation. Deep moss and dense
grass usually have an elongating effect on the stem; it is not rare that the volval
remnants are then left behind near the base of the stem in species where normally
they emboss the cap.

The shape of volval scales and warts.

In some species of Amanita, e.g. in A. ravenelii (Fig. 111), the volval remnants
on the cap have the shape of more or less imbricate scales. These structures develop
in species in which a poor or lacking pileipellis renders the volva closely adherent
to the cap and in which the volval elements are anticlinal at the centre of the cap
but increasingly slanting outward towards the margin, The schematic drawings
in Fig. 7 illustrate these cases.

Fig. 7. Diagrammatic sections of young and mature cap, illustrating formation of volval
scales; lines in volval remnants indicate main direction of clements.
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Volval warts are often cone-chaped. This is probably due to one or more of the
following conditions:

(i) From the beginning the volva consists of more or less periclinal elements
growing out in tufts from the primordial surface, with the tips of the rows of cells
and/or hyphae inclining towards cach other. This would explain the conical warts
on the caps of very young primordia, for instance in . virginea, long before there
is any sign of expansion ol the cap.

(ii) If the young volva is a fairly continuous layer over the primordial cap, at
a given moment the growth of probably first the outer and subsequently the inner
layer stops, the continuing growth of the cap underneath causing it to break up into
fragments. Especially where the volva is thick, broad-based warts would be formed
like this. Tt would explain the large conical warts consisting of irregularly disposed
clements, like in A. crassiconus (Fig. 26g).

(iii) The tissue in the tip of a volval wart is more subject to desiceation than that
in the base. Desiceation checks the inflation of cells and provokes the collapse of
inflated cells.

(iv) When the adhesion of the volva to the surface of the cap is sufficiently strong
the base of the warts will be stretched in periclinal directions, the closer they are
to the margin of the cap the more so.

The processes described under (i), (iii), and {iv) undoubtedly take place in Amanita;
that under (ii) very probably, but this remains to be proved.

The inner limb of the volva.

In the primordial [ruit-bodies of Amanita a ring-like band of tissue fills up the
space between the partial veil and the stem (Fig. 8a) ; downward it passess gradually
into the tissue of the volva. Sometimes it is very strongly developed (see Fig. 2
of A. virginea), sometimes scarcely discernible (see Fig. 8 of A. citrina). It forms
the rest of the primordial tissue (Reijnders’ lipsanenchyma) between gills and stem
after this has been partially transformed into or replaced by the partial veil.

a

Fig. 8. Diagrams showing original and final positions of inner volval limb (dotted areas).
— a. Section of primordium. — b-h. Sections of stems. — b. Amanita virginea, — c. 4.
muscaria. — d. A. ochrophylla. — e. A. inaurata. — f. A. citrina. — g. A. argentea. — h. A. vaginata.
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Fig. 9. Diagrammatic sections of young fruit-bodies of Amanita muscaria, illustrating
position of inner volval limb just before and after expansion of cap (% 2).

"

In longitudinal sections of advanced primordia this band of tissue presents itself
as an inward limb of the volva penetrating between partial veil and stem (shaded
arca in Fig. 8a). Since Atkinson's publication on the ontogeny of Amanita vaginata
(1914: 383) it is usually called the inner limb of the volva (limbus internus volvae).

According to Atkinson (1914: 390) in A. vaginala the inner limb in the mature
fruit-body has the same microscopic structure as the volva. 1 observed the same
in some species of Amanita section Lepidello. (e.g. A. virginea, A. ochrophylla,
and A. perpasta).

In mature fruit-bodies the remnants of the inner volval limb may end up at
many different places according to the type of development of the various species.
In A. virginea they form warts on the underside of the ring, and warts or rags on
the stem (Fig. 8b). In A. muscaria we find them in the shape of a ring of warts on
the underside of the margin of the ring (Fig. 8c). In A. echrophylla they usually
form a ring-like belt (spurious ring) on the stem somewhere below the (true) ring
(Fig. 8d). In A. inaurata they are found as a belt near the base of the stem just above
the remnants of the volva (Fig. 8e). In A. cifrina they form a scarcely discernible
strip of tissue at the transitional zone between stem and bulb (Fig. 8f). In A. argentea
they are found as a circular rim situated in the angle between the base of the stem
and the limb of the volva (Fig. 8g). In A. vaginata they form a similar rim but situated
at the inside of the volval limb (Fig. 8h).

When in mature fruit-bodies both the volva and the partial veil are friable the
remnants of the inner volval limb are difficult to locate.

In the schematic drawing of Fig. g it is demonstrated in detail, what happens to
the inner volval limb in A. muscaria.

Valval structures on the stem.

In view of the wide differences between the volval structures on the stem caused
by a friable, a circumscissile, a limbate, or a saccate volva, these four cases are taken
up separately.
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With a friable volva the remnants on the stem usually have practically the same
microscopic structure as those on the cap, although the elements tend to be disposed
more irregularly, the hyphae to be more abundant, and the inflated cells to be scarcer
or less voluminous, Sometimes, on the contrary, the inflated cells are larger than those
on the cap or are shaped differently. Downward, usually at the base of the stem, the
volva becomes thinner and thinner, its tissue passing gradually into that of the stem.

Fig. 10. Young fruit-body of unidentified species of subsection Vittadiniae; dotted lines
in sectioned cap indicate direction of volval elements. — a. Habit (% 1/2). — b. Median
section of cap (x 5/4). — c. Elements of volval remnants on cap (325 x ; all figs. from
F 38904; FLAS).

In some species of subsection Vittadiniae the volval elements are disposed perpen-
dicular to the surface at the centre of the cap of a button but towards the margin
slanting outwards more and more until they are roughly parallel with the axis
of the stem. Downward, in the volval tissue covering the stem, the elements continue
in the same direction. This is demonstrated in Fig. 10 which represents an unidentified
button of a species (F 38904, FLAS) of that group. This type of volva seems to be
restricted to species in which it is especially the basal part of the stem that clongates
(see p. 300).

The final shape of the volval remnants on the stem depends not only on the
microscopic structure of the volva, but also in no small measure on the behaviour
of the part of the stem to which they are auached. If] after the volva stops growing,
the tissue of the stem underneath continues to clongate, the volva is stretched
longitudinally, often breaking up into circular belts. If at the same time that part
of the stem continues to become thicker, the volva is also stretched transversally,
often breaking up into warts,
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Apparently in A. pantherina the upper part of the volval sock around the base
of the stem usually covers the lowest part of the stem, which continues to elongate
after the volva has stopped growing. Therelore the upper part of the volval sock
is often scparated from the lower part in the shape of the circular volval rim so
characteristic of this species,

In general the higher the volval remnants on the stem the more they are subject
to stretching.

As a cleavage layer is lacking, the remnants of a friable volva on the stem are
usually adnate. This means that when the stem continues to grow, its parts directly
underneath the volval remnants become more or less fixed. Thus these parts are
then separated by longitudinal clefts from the tissue of the stem, which is growing
unhampered, and the volval remnants end up on the tips of scales. In this way
for instance the flat membranous scales on the stem of A. vittadinii (Fig. 27) and
the recurving scales on the base of the stem of A. selitaria (Fig. 104) are formed.

When the volva is circumscissile the upper part is usually friable, but the lower
part is adnate to the bulb of the stem and difficult to distinguish from the covering
layers of the bulb. In this case the bulb does not or scarcely participate in the
clongation of the stem and it has a sharp edge along which the upper part of the
volva is torn loose when the fruit-body starts to expand. This line of separation
usually lies somewhat higher than the level of the margin of the cap in its original
position.

Probably this type is due not so much to a specially structured volva as to a
position of the young fruit-body in the primordial bulb decper than in species with
an immarginate bulb.

In section Lepidella a usually circumscissile volva is found in A. silvicola (Fig. 315)
and A. inodora (Fig. 355).

The limbate volva is intermediate between the friable volva on the one side
and the saccate volva on the other. The lower part is adnate to the base of the stem;
its upper part, which originally surrounded the cap, is partly (sub)membranous
(usually in the outer layer) and partly friable. Normally the mature fruit-body
has volval remnants on the cap and a narrow volval limb at the base of the stem.

In the mature fruit-body the volval limb is found more or less appressed against
the base of the stem (Figs. 328, 330, 361), or separated from the base of the stem by
a circular groove which originally contained the margin of the cap (Figs. 336, 350).
The presence of this groove seems again to depend on how deep in the primordial
bulb the fruit-body is formed. Sometimes the bulb itsell is apparently marginate
from the beginning and the limb of the volva is inserted half~way between the base
of the stem and the margin of the bulb (Fig. 321).

Within scection Lepidella the limbate volva is here considered to be the main
character of subsection Limbatulae (p. 528). It is very well possible, however, that
this type of volva will also appear in other sections where intermediate forms between
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a [riable and a saccate volva may be expected, viz. in sections Phalloideae, Amaniia,
and Vaginatae.

The saccate volva is normally left behind at the base of the stem as a membranous
to fleshy sac, sometimes with the exception of fragments of a friable inner layer
(sce p. 307) left behind on the cap. This does not necessarily mean that this type
of volva is made up mainly of hyphae. My preliminary observations have shown
that a saccate volva usually consists of a membranous inner and outer layer con-
sisting mainly of hyphae, closing in an inner tissue made up of hyphae and rather
abundant inflated cells; downward this inner tissue passes gradually into that of
the basc of the stem. The limb of the volva in mature fruit-bodies of A. phalloides
and A. virosa, however, consists almost completely of hyphae.

All grades of separation between volva and base of stem occur. The lower part
of the saccate volva may be completely adnate to the base of the stem, as in A.
Sulvopulverulenta (see Gilbert, 1941: pl. 38 or Beeli, 1935: pl. g fig. 1) and A. ovoidea
(see Vittadini, 1832-35: pl. 2), or attached only to the outermost base of the stem,
as in A. princeps and A. hemibapha (see Corner & Bas, 1962: pl. 10, 11).

These differences will certainly be important in a classification of the species
in the sections of Amanita with a saccate volva, Huijsman (1959: 18) has pointed
out that in the Vaginatae the position of the inner volval limb is a great help in
classification. He introduced the adjectives ‘unitangent’ for the type of saccate
volva in which the inner limb is in the angle between the volva and the stem
(Fig. 8g) and ‘bitangent’ for that in which it is on the inside of the volva (Fig. 8h).

THE PARTIAL VEIL

In Amanita the primordial tissue between the primordial gills and stem usually
differentiates for the greater part®® into a veil covering the edges of the young
gills from the top of the stem to the margin of the cap. This type of veil is often
called ‘partial veil’, sometimes ‘annulus superus’. In the present work it is mostly
referred to as ‘ring’, another common term for it, convenient but just as little precise
as the others. .

When the partial veil in Amanita is well developed and sufficiently coherent it
loosens from the margin of the cap® and the edges of the gill on expansion of the
cap. Finally it generally hangs down from the top of the stem like a skirt-like ring.

When in mature, normal fruit-bodies of Amanita a distinct ring is lacking, this
may be because it is aborted (cf. Atkinson, 1914: 386), as is the case in many species
of section Vaginatae and probably also elsewhere in the genus, or because the tissue
is so incoherent that the ring falls to picces on expansion of the cap, as happens

22 Usually a small, but in section Lepidella sometimes a fairly large part of this primordial
tissue forms the inner limb of the volva; see p. 3ra.
# For some notes on the connection between the margin of the cap and the ring, see p. go2.
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in several species of sections Lepidella and Amidella. Quite often the ring is both
poorly developed and incoherent.

The place of a well-shaped ring on the stem depends mainly on the extent to
which the upper part of the stem to which the ring is attached participates in the
elongation of the stem. In scction Lepidella this is very slight, so that the ring, il
present, is usually strictly apical. Among the Validae, however, there are several
species in which this part elongates considerably. In the mature fruit-body the ring
is then subapical or even median, very rarely basal. The upper adnate part of the
ring is then broken upinto the small, usually transverse-elongate, irregularly shaped
patches so characteristic of the upper part of the stem of species like A. rubescens
and A. excelsa.

Although in the ring microscopic characters of taxonomic value are to be expected,
I have not studied this part of the fruit-body systematically. Its cells often turned
out to be difficult to reinflate. Moreover the ring is frequently such a delicate
structure that in dried fruit-bodies it tends to fall to picces when a section is removed
for examination. Nevertheless a few remarks are called for.

In several species of Amanita the upper surface of the ring is marked with radial
grooves and ridges corresponding with the gills. To be more precise, in the species
I studied (A. rubescens, A. phalloides, A. strobiliformis) the edges of the gills correspond
with the grooves on the ring. Before expansion of the cap the whole upper surface
of the ring is covered with a loose tissue with many small inflated cells, strips of
which are taken away by the edges of the gills when the cap starts to expand. The
marginal tissue of the young gills (sce p. 324) is in fact very similar to the tissue
of the ridges on the ring.

De Bary (1866: 71) suggested that the ridges on the ring were formed by the
remnants of plates of primordial tissue enclosed by the primordial gills. In view
of the above this seems improbable.

In some species (e.g. in A. muscaria, A. pantherina, A. erassa) the smooth upper
surface of the ring consists almost exclusively of hyphae, but this certainly does
not hold for all species with a smooth ring.

In species where the ring is (sub)membranous in the mature fruit-body, its inner
part very often, if not always, consists mainly of abundant, strongly branching and
anastomosing, interwoven to radial hyphae.® This contradicts the statement
of Singer (1g62: 11) that the ring of Amanita consists mainly of isodiametric and
inflated cells, and Gilbert (1925: 294) that the ring of A. vittadinii consists of only
large fusiform to elongate cells similar to those in the volva. As mentioned above,
it is only the upper surface layer that may often mainly consist of small inflated
cells,

The tissue inside the thick but rather incoherent ring of A. strobiliformis appears

# Observations made in A. muscaria, A. rubescens, A. solitaria, A. cokeri, A. timida, and A.
vittadinis.

3
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to be composed of very irregularly shaped, branching, elongate, somewhat coral-
loid cells.

The structure of the lower surface layer of the ring is fairly variable. Sometimes
it is made up exclusively of interwoven hyphac (e.g. in .1. phalloides), sometimes of
longitudinal hyphae and scattered elongate cells resembling those in the trama
of the stem (e.g. in A. cokeri; there the underside of the ring is strongly fibrillose),
sometimes (especially in section Lepidella ?) it is covered with fragments of a tissue
resembling that of the volva and belonging to the inner volval limb, as discussed
on p. 313, where thewarts along the underside of the margin of the ring of many
species are also considered.

CLAMP CONNECTIONS

Thus far the presence or absence of clamps has played scarcely any part in the
taxonomy of Amanita, probably because in most ol the common species of this
genus in Europe and North America clamps are absent or difficult to find.

In section Lepidella, however, clamps occur rather frequently and have turned
out to be a great help in disentangling the species, especially those from North
America.

Looking for clamps in the tissues of dried fruit-bodies of Amanita is a dispiriting
business. In each case it is necessary to examine many different types of tissue
and their frequently largely inflated cells are often hard to reinflate. This makes
it difficult to decide whether, simply because they have not been found, clamps
are really lacking.

Alter examination of a fair number of collections, it appeared to me that in all
the cases in section Lepidella where 1 had found clamps somewhere in the fruit-
body,® they were also present on the basidia. Morcover in a number of collections
I found clamps only on the basidia. It looks as though the genus Amanita is in the
process of losing its clamps, the basidia being the slowest elements to do so.

This led me to examine especially the basal septa of the basidia® for the presence
of clamps and to note tht occurrence of clamps in other tissues only when
I came across them. An additional advantage of this method is that even in poorly
dried fruit-bodies it is often still possible to reinflate the basidia.

For the examination of basidia for the presence of clamps it is recommended
that only very small parts of the gills be coloured in Congo Red (sce p. 290), these
pieces be put into a drop of 5 9%, KOH, and that they be torn into the smallest
possible fragments with necedles before they are dissociated by gentle tapping on
the cover glass.

* Sometimes in the volva, the pileipellis, the trama of the stem or the trama of the gills,
sometimes practically everywhere.

* Kithner & Romagnesi (1953: 179) quite successfully used the presence or absence of
clamps on the basidia as a key-character in Rhodophyllus.
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Figs. 11-14. Elements of subhymenium and hymenium. — 11, 4. subsolitaria (X 500;
from Murrill, 28 June, Tung-oil Mill). — 12. A. solitariiformis ( X 850; from type). — 13. 4.
polypyramis (% 500; from Sharp 25000). — 14. A. sublutea (% 500; from type).

Sometimes the clamps at the base of older basidia have grown out to form new
basidia (proliferation of clamps; sce Bas, 1965: 355). Then true clamps are only
to be found on the youngest basidia (Fig. 11). Usually, however, the typical shape
of the base of the older basidia betrays the original presence of clamps. Their basal
septa then often consist of two planes meeting at an obtuse angle (Fig. 12).

In section Lepidella 1 have met with real difficulties as to the presence or absence
of clamps in only two cases.

In the type of A. subalbida (p. 510) most basidia were clampless but a small number
showed distinct clamps; no clamps were found in other tissues. Perhaps clamps
are formed here only on the first-born basidia, The species is placed here among
the clamped species.

In A. erassifolia (p. 516) the shape of the base of the basidia intimated the presence
of clamps but not a single distinet clamp was found ; consequently it is placed among
the clampless species. For safety’s sake both A. subalbida and A. crassifolia are keyed
out here among the clamped as well as the clampless species.

Aside from section Lepidella clamps seem to be relatively rare in Amanita. Thus
far I have found them only in some species of section Vaginatae (e.g. A. caesarea,
A. hemibapha, and A. princeps) and in the basal tomentum of A. muscaria of section
Amanita.

In several genera of Basidiomycetes clamps are present in the secondary mycelium
but lacking in the [ruit-body. For Amanita Kithner (1947: 142) mentioned the
presence of small clamps in the mycelium of A. caesarea, and clampless septa in the
mycelia of A. citrina, A. junquillea, and A. valida, whereas Semerdzieva (1965) found
some clamps in the mycelium of A. muscaria and only clampless septa in the mycelia
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of A. citrina, A. phalloides, A. rubescens, and A. strobiliformis. These results agree with
my obervations on the [ruit-bodies.

SPoRES

Like in most other genera of the agarics, in Amanita the characters of the spores
are of great taxonomic importance.

The genus can be divided into two subgenera based mainly (but not only!)
on the reaction of the walls of the spores to iodine (sce p. 296). In subgenus Lepidella
the walls of the spores are amyloid (except in one species, see p. 342), in subgenus
Amanita inamyloid. Thus far no dextrinoid reaction of the walls of the spores has
been recorded. There are a few species, however, in which the contents of the
spores turn reddish brown in Melzer's reagent (A. westii, see p. 486; A. mutabilis,
sce p. 542), sometimes even so strongly that the amyloid reaction of the walls is
only perceptible in empty spores. It is uncertain whether or not a true dextrinoid
reaction is involved here, as the contents of the spores are yellow brown in alkaline
solution,

In one species of section Lepidella, viz. A. roanokensis, the apical parts of a small
to fairly large percentage of the spores appeared to be decorated with minute
amyloid warts (Figs. 366, 368). In alkaline solution these warts were scarcely
perceptible, even after colouring in Congo Red. The amyloid warts are probably
not the result of a break-up of an amyloid layer.

The size of the spores plays an important part in distinguishing species, sometimes
stirpes. The smallest and largest are found in section Vaginatae (from about 4.5-5.5 %
4-5 p in A, eurea, up to 16 % 15 u in some forms of the A. vaginata-complex); in
section Amidella the longest bacilliform spores (up to 21 % 5.5 p in A. ¢ylindrispora)
oceur.

As the value of the measures recorded depends on the number of measurements,
I have indicated this number in the descriptions, together with the number of fruit-
bodies from which the measured spores were taken.® In my experience it is usually
sufficient to measure ten spores per sample; in special instances (few specimens
available, or great variability of spores) I measured twenty per sample; in additional
collections only five when the measures found fell within the range already established.
Extreme values have been placed between brackets where they represented no
more than 1o %, of the spores.

As the spores in 1- to 3-spored basidia tend to be larger than normal it is advisable
always to examine the number of sterigmata per basidium, which is fairly variable
in Amanita (sce discussion on basidia below).

The shape of the spores in Amanita ranges [rom globose to bacilliform. As this
variation is mainly due to the variation of the length-breadth ratio (I/b), 1 have

# “Spores [40/5] . .." means: Spores, forty from five specimens measured, . . .
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determined the ratio for each spore measured, as well as its extreme values and
average in ecach collection studied. This considerably facilitated comparisons
between collections and species. 1 have defined the terms denoting the shape of
spores in Amanita as follows:

Shape: globose I/b 1.0 ~1.05
subglobose 1.05-1.15
broadly ellipsoid 1.15-1.3
ellipsoid 1.3 —1.6
clongate 1.6 -2.0
cylindrical 2.0 —3.0
bacilliform > 3.0

In general the shape of the spores of Amanita is, fairly regular. Cylindrical to
bacilliform spores are sometimes slightly curved. Rarely the spores are somewhat
constricted in the middle (Figs. 203, 365); quite often they are slightly ovoid or
obovoid.

In a number of species of subsection Vittadiniae (Figs. 82, 86, g1, 93) the apiculus
of the spores is conspicuously tapering and projecting. In the same group the walls
of the spores are sometimes distinctly thickened, a character thus far not found
elsewhere in Amanita. 1 have been unable to distinguish layers in these thickened
walls, even after colouring them in Melzer's reagent, Congo Red, and Cresyl Blue.
The amyloid reaction of the thick-walled spores is, however, somewhat more
pronounced than in thin-walled spores.

The walls of the spores of Amanita are nearly always smooth. Exceptions are
the above mentioned spores with amyloid warts of A. roanskensis and the minutely
asperulate spores of A. princeps in section Vaginatae,

The contents of the spores of the species treated here have been described because
there is a general trend towards granular-refractive contents in section Lepidella.
The contents of the spores of any specimen, however, may vary considerably;
moreover those of spores taken from the gills sometimes look different from those
of spores taken from a sporeprint. The more or less dextrinoid contents of the spores
of a few species of section Lepidella have been mentioned above,

The colour of the spore print is usually white to pale cream, but in A. solitaria
(= A. echinocephala, sce p. 394) it is greenish cream and in A. pelioma (see p. 465)
cream to olive-buff. More information on the colour of fresh spore prints is badly
needed.®

Basinia

Except for the presence or absence of clamps at their basal septa, as treated
in the discussion on clamp connections (p. 318), the characters of the basidia are
of little taxonomic importance.

# It is not sufficicnt simply to file a spore print with the dried material because the print
often turns yellowish with age. The colour of the print must be noted while it is fresh.
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Size and shape vary considerably, even in the same fruit-body. In general,
however, there seems to be a certain correlation between the structure of the sub-
hymenium and the shape of the basidia. In species with a ramose subhymenium,
which often occurs in section Lepidella, the slender, tapering base tends to make
the basidia relatively long and slender (Fig. 11). In species with a cellular sub-
hymenium, found [requently for instance in section Validae but more rarely also
in section Lepidella, the fairly abrupt, broad base makes the basidia relatively short
(Fig. 132); intermediate forms are frequent.

Although the basic number of spores per basidium is nearly always four, species
with many aberrant basidia are not rare. In one fruit-body of a species close to
A. viresa, from Michigan (Bas 3761), 48 %, of the basidia proved to be 4-spored,
30 %, 3-spored, 20 %, 2-spored and 2 ° i-spored. In species of the A. vaginata-
complex aberrant basidia are even fairly common. Uniformly 2-spored taxa are
rare (A. bisporigeral!).

In a few species with more or less dextrinoid contents of the spores (see above),
the basidia have similar contents, though mostly less conspicuously so (A. westit,
p- 486; A. mutabilis, p. 542). In A. sculpta many elements of the young hymenium
turn red-brown in Melzer’s reagent, but this has not yet been investigated in mature
basidia and spores.

CySTIDIOID BODIES

Thus far no true hymenial cystidia have been found in Amanita, unless the marginal
cells are reckoned among them (see below).

In A. xanthogala (p. 488) laticiferous hyphae penetrate from the trama of the
gills into the hymenium, there forming a very simple type of tramal cystidia, which
in agreement with Singer (1962: 41) are here called pseudocystidia (Figs. 250, 255).
They have yellow, refractive contents and show no special reaction in the usual
reagents (see p. 333).

In the hymenium of A. borneensis (p. 477) scattered basidium-like cells with one
rather thick apical appendix were found, and in that of A. codinae a few ventricose-
fusiform cells (Figs. 33). Both cases probably represent incidentally abortive basidia.

THE MARGINAL TISSUE OF THE GILLS

Because of the schizohymenial type of development of the hymenophore in
Amanita (sce p. 300) the edges of the gills are attached to the partial veil until the
expansion of the cap tears them loose. The elements found along the edges of the

ExprLanaTION OF FIGURES 15,16

Figs. 15, 16, Cross-sections of gills of A, citrina. — 15. Gill from button of which cap
is still closed and stem starts to elongate. — 16, Gill from almost completely expanded
fruit-body (both figs. x 325; from Bas g528a; L).
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Fig. 17. Cross-section of gill of A. velvata; gill from fruit-body of which cap is partly
expanded ; sporulation just starting (% g25; from Bas 3799; L).

gills of just-opened caps are the remnants of a cleavage layer formed between the
edges of the cap and the main tissue of the ring or its rudiments on the stem (see
p- 317). This means that the elements of the marginal tissue of the gills of Amanita
are probably not homologous with any type of cheilocystidia found in other genera
of the agarics.

In many cases the marginal tissue consists almost entirely of small to large inflated
cells, attached terminally or in short terminal rows to hyphae of the trama of the
gills. Usually the inflated cells vary considerably in size and shape, even in the
same fruit-body.

It is also not unusual to find loose hyphae or fragments of hyphae, whether
connected with inflated cells or not, along the edges of the gills. Apparently the
outer hyphae of the main tissue of the ring are then borne upwards by the gills,
This is the usual course in A. muscaria.

In one case, viz. in A. crassa (p. 402), I found the edges of the young gills cut
off cleanly, viz. completely devoid of any marginal tissue. Here the outer layer
of the ring turned out to consist merely of hyphae.

In species of subsection Vittadinii the marginal tissue is mostly very scanty.

Because in dried material the elements along the edges of the gills are sometimes
completely collapsed or disintegrated, data on the marginal tissue are lacking in
several of my descriptions.

THE TRAMA OF THE GILLS

Thus far the trama of the gills of Amanita has appeared to be bilateral® in all
the species in which it was studied. This means that in a cross-section of a gill the

* Singer (1962: 50) called any trama of a gill bilateral if the lateral hyphae diverge outward
and downward. Reijnders (1963: 260) on the other hand made a distinction between (i) a
permanently divergent tramain which the structure is merely a continuation of the initial
divergent trama found in the primordial gillsin the majority of the agarics, and (ii) a bilateral
trama in Amanita, a secondary structure, since in this genus the trama of the primordial
gills is regular.
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Fig. 18. Cross-scction of gill of Pluteus petasatus (Fr.) Gill.; gill from expanding fruit-
body with 40 mm wide cap (x 500; from Bas g4509; L),

mediostratum of parallel hyphae, which run from the cap above to the edge of
the gill below, is flanked on both sides by a lateral stratum of elements curving
outward and downward towards the subhymenium (Figs. 15, 16, 31, 51). Usually
the main direction of the diverging elements is obliquely downward towards the
subhymenium but occasionally, especially near the attachment of the gill to the
cap and in young gills, it is perpendicular to the subhymenium (Fig. 17).

In most species of Amanita, e.g. in A. citrina (Fig. 15, 16) the trama of the gills
is composed of two types of elements,

First there are diverging hyphae, consisting of narrow cylindrical to rather
inflated but relatively small cells, which continue into the subhymenium and are
actually connected with the cells of the subhymenium. For convenience these
diverging hyphae are referred to as ‘feeding hyphae'’.

Secondly there are large, clongate, inflated cells, single or in short rows, which
are not connected with the cells of the subhymenium but simply terminate with
free tips in the trama or the subhymenium. These are provisionally called “pressure
cells’, 3

% ‘Feeding hyphae’ and ‘pressure cells’ correspond with Fayod’s (1889: 219) ‘connective
tissue” and ‘fundamental tissue’, but in my opinion his terms are so misleading that I prefer
to avoid them,
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In a cross-section of a mature gill of Amanita the ‘pressure cells’ often fill the
whole picture and make the ‘feeding hyphae’ difficult to distinguish.

Apparently in the majority of the species of Amanita the increase in bulk of the
trama of the gills succeeding the differentiation of its clements is caused mainly
by inflation of the ‘pressure cells’.

In several species of section Lepidella, however, ‘pressure cells’ are lacking or
very scarce (Figs. 31, 51). In that case the increase in bulk of the trama is caused
by inflation of the ‘feeding hyphae’. It would seem to me evident that this is more
primitive than the differentiation of the trama into a feeding and an inflating
system such as is found in the majority of the species of Amanita (see also the discus-
sion on the trama of the stem).

Where ‘pressure cells” are lacking in the trama of the gills in species of Amanita
the trama is still unmistakably bilateral. Moreover in very young gills of A. rubescens
and 4. ¢itrina 1 found that the trama of the gills is distinctly bilateral even when the
‘pressure cells’ are still inconspicuous. Reijnders (1963: 262) stated that the only
important difference between the structure of the trama of the gills in Amanita on
the one side and the inverse trama of the gills in Pluteus (Fig. 18) and Volvariella
on the other is that in smanita the ‘pressure cells’ curve outward and in Pluteus
and Volvariella inward. My own observations, however, suggest that the hymeno-
phoral trama of Amanita is bilateral and of Pluteus and Volvariella regular before the
‘pressure cells’ develop.

Another dissimilarity is that in Amanita diflerentiation into a feeding and an
inflation system in the trama of the gills is part of a phenomenon occurring in many
tissues of the fruit-body (see below discussion on trama of stem) but that in Pluteus
and Volvariella this differentiation is rectricted to the gills (Reijnders, 1963: 262).
I am not completely convinced that the ‘pressure cells’” in Amanita are homologous
to the inflated cells in the trama of the gills of Pluteus and Volvariella.

In the gills of dried specimens it is difficult to ascertain the presence or absence
of ‘pressure cells’. Information on this character is thercfore often lacking in my
descriptions, even though it may be of taxonomic value.

THE SUBHYMENIUM

In Amanita the subhymenium is usually well developed and about one to two
times thicker than the hymenium. Sometimes, however, delimitation of it against
the trama proper is rather difficult as its cells usually gradually increase in size
inward.

In section Lepidella the shape of the subhymenial cells appears to be rather
variable. The following main types are distinguished but intermediate types are
common,.

Ramose: cells relatively narrow and branching (Figs. 11, 12).
Inflated-ramose: cells inflated and branching (Fig. 13).
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Coralloid: cells shaped very irregularly, with more projections than connections
with other cells (Figs. 14, 178).

Cellular: cells ellipsoid to more or less isodiametric (Fig. 132).

The young stages of the inflated-ramose and coralloid types are probably always
ramose. Apart from section Lepidella, the cellular subhymenium type seems to be
the common one in Amanita. When young basidia are formed by proliferation of
the clamps at the base of older basidia (sce p. 319) irregularly shaped subhymenial
cells are formed, each carrying a number of differently aged basidia (Fig. 12).

That at least in some species of Amanita there is a kind of thickening hymenium#
is demonstrated in the illustration of a ‘subhymenial tree’ of A. subsolitaria (Fig. 11),
where basidia are found to arise from the subhymenium at four to five levels.

Apparently the long, clamped basidium on the ramose, somewhat thickening
subhymenium belongs at the incipience of a phyllogenetic trend towards a short,
clampless basidium on a scarcely thickening, cellular subhymenium.

THE PILEIPELLIS

In many recent publications on Agaricales the term ‘cuticle’ or ‘cuticula’,
introduced into mycology by Fayod (188q: 241), is still used to indicate the cortical
layer(s) of the cap. This term has, however, a distinct meaning in the anatomy
of the phanerogams: a non-cellular layer covering the epidermis. Therefore it
should not be used in mycology for cellular cortical layers in general. This was
already pointed out by Lohwag & Peringer (1937: 301), Lohwag (1041: 95), and
Josserand (1952: 190).

For this reason I propose the Latin term ‘pellis’, for the cortical layers of the
basidiomycetous fruit-body not belonging to the veils; consequently ‘cuticle’ is
replaced by ‘pileipellis’. This opens the way for the introduction of such terms as
‘stipitipellis’ and ‘bulbipellis’.

It should be emphasized that these terms are purely topographical; in descriptions
they would have to be followed by terms describing their structure, such as ‘tricho-
derm’, ‘ixocutis’, etc.

It is evident that the meaning of the terms proposed is no more precise than
that of ‘cuticle’ in mycology. It is frequently difficult to indicate the lower (or inner)
limit of a pellis because this often passes gradually into the trama underneath.
Sometimes there is the same difficulty with the upper limit when there is an adnate
volva, which is not rare in the species of Amanita treated here.

Singer (1951: 58; 1962: 59) pointed out that Lohwag, in introducing a detailed
nomenclature for different parts and types of cortical layers in fungi, failed to make
a sufficient distinction between topographical and descriptive terms. But Singer
did not accept the consequences. If Lohwag’s descriptive terms for cortical layers
are admitted along general lines (as is done by Singer) ‘derm’ must be used for

3 Might ‘thickening subhymenium’ perhaps not be a better name?
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(layers of) the pellis in which the elements are arranged in an anticlinal position
(e.g. hymeniderm, trichoderm, ctc.) and ‘cutis’ for (layers of) the pellis consisting
of periclinal elements, It is then simply not practicable to use ‘hypoderm’ or
‘subcutis’ for a layer following downward on the ‘epicutis’. The last three terms
are topographical and should be free from conspicuous, etymological connections
with descriptive terms.

Disregarding their structure I therefore propose the division of a pellis of two
layers into an outer ‘suprapellis’ and an inner ‘subpellis’ and a pellis of three layers
into a ‘suprapellis’, a ‘mediopellis’ and a ‘subpellis’. It goes without saying that
use of the same topographical terms for different fungi does not imply homology.

The pileipellis of Amanita is a cutis or ixocutis. When a cutis it is sometimes so
slightly developed as to be difficult to distinguish from the volval tissue above and
the trama of the cap underneath.

When the pileipellis is an ixocutis it is especially the suprapellis that gelatinizes
(often so strongly that its hyphae disintegrate completely), whereas the subpellis
gelatinizes only slightly and comprises the hyphae in which the pigment, if present,
is usually localized.

The hyphae of the pileipellis are usually narrow and radial to interwoven. The
type of hyphal arrangement found often depends on which part of the pileipellis
is examined. Nevertheless there are indications that study of the diameter and
disposition of the hyphae in the pileipellis of certain groups of specics of sections
Vaginatae and Phallvideas will produce valuable results.

THE TRAMA OF THE STEM AND THE CAF

Tur TraMA oF THE STEM.—Hoffmann (1861: 11) was probably the first to deseribe,
and Boudier (1886: pl. 1 fig. 8) the first to illustrate clearly the curious type of tissue
in the stems of species of Amanita.

Under the microscope the tissue at first sight often seems to consist merely of
large, longitudinally disposed, slenderly clavate cells. More careful examination
reveals that the enormous clavate cells are usually the terminal members of short
side-branches of a diffuse system of narrow, branching, predominantly longitudinal
hyphac (Figs. 19, 20). Here again (compare the discussion above on the trama of
the gills) the elements of the tissue are clearly differentiated in ‘feeding hyphae’
(connective tissuce) and ‘pressure cells’ (fundamental tissue).

In several species of section Lepidella the ‘feeding hyphae” and ‘pressure cells’
are less perfectly differentiated than those in the species of other sections of Amanita,
Not only are the ‘pressure cells’ often in rows, with the intercalary cells less inflated
than the terminal ones, but the ‘feeding hyphae’ are also wider, so less easy to

ExrranaTion or FiGures 19, 20

Figs. 19, 20. Longitudinal sections of trama of stem. — 19. A. citrina { % 323). — 20.
A. porphyria ( % 250).
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19, 20

Figs.
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distinguish from the ‘pressure cells’ (Fig. 21). In A. bubalina (Fig. 22) the tissue
of the stem is even so irregular that it barely reveals the typical ‘Amanita-
structure’. Aside from the genus Amanita this structure is known only in the genus
Limacella, which is generally considered to be closely related to Amanita. In L. guttata

Figs. 21, 22. Longitudinal scctions of trama of stem. — 21. A. silvifuga. — 22. A. bubalina
(both figs. x 325; from type).
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I found the structure of the stem much the same as that described above for some
species of section Lepidella.

In my opinion the low degree of differentiation of the elements of the tissue of
the stems in some species of section Lepidella and in the genus Limacella must be

Figs. 23, 24. — Longitudinal sections of trama of stem of A. timida. — 23. Upper part
of clavate base of stem. — 24. Apical half of stem (both figs. X 325; from type).
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regarded as primitive compared with the highly differentiated tissue in the stems
of most of the species of Amanita.

THE TRAMA OF THE BuLB,—Very ecarly the tissue of the primordial bulb of Amanita
is made up of a dense tissue of interwoven, branching, narrow hyphae with scattered,
large, globose cells (Brefeld, 1877: 123; Reijnders, 1963: 123). When the lower part
of the bulb does not participate in the process of elongation of the young fruit-
body this primordial tissue can be found, only slightly altered, in the basal hulb
of the mature fruit-body. If, on the other hand, the bulb does participate in the
elongation the inflated cells also become more or less elongate, like, for instance,
in the upper part of the clavate basc of A. timida (Fig. 23). In that case the tissue
surrounding the inflated cells preserves its primordial character to some extent.
In the upper part of the stem of A. timida the tissue has the normal ‘Amanita-structure’

(Fig. 24).

Tue TrRAMA OF THE cAP.—The trama of the cap in Amanita does not differ funda-
mentally from that in thestem (Boudier, 1866: pl. 1 fig. g). It is only more difficult
to analyze because of its more irregularly disposed clements, the more variable
shape and size of the ‘pressure cells’, and local inflations of the ‘feeding hyphac’,

PiGMENTATION

In Amanita when pigment is present and discernible under the microscope, it
(nearly) always turns out to be vacuolar. This agrees with previous observations
by Kiithner (1934: 367). The only exception is the brown pigment in the thickened
walls of volval elements of dried specimens of A. borneensis. As in this case, however,
the colour of the fresh fruit-bodies was described as much paler than that of the
present dried fruit-bodies, it is possible that the brown colour was caused here by
necropigment,

Not yet localized necropigment also occurs in dried specimens of many species
of section Amidella in which the gills take a peculiar brownish grey to greyish purple-
brown colour after drying. In A. subalbida (p. 510) of section Lepidella the originally
white to pale cap and gills have turned conspicuously dark chocolate brown in the
dried type-collection.

It is noteworthy (i) that sections Lepidella and Amidella comprise so many poorly
pigmented species, (i) that when in species of these sections pigment is abundant
it is either concentrated in the volva, or in both the volva and the pileipellis, and
(iii) that in these sections the pigment is very rarely bright,

In the other sections of Amanita (i) poorly pigmented specics are relatively rare,
(ii) the pigment is often concentrated in the pileipellis, more rarely in both the
pileipellis and the volva (e.g. in several species of section Validae and in A. rubrovolvata
of section Amanita), and (iii) bright pigment occurs fairly frequently,
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VASCULAR HYPHAE

Oleiferous hyphae are present in the trama of cap and stem of nearly every
species of Amanita and fairly often also in the trama of the gills and in the volval
tissue. Sometimes, however, they scem to be completely lacking, e.g. in A. silvicola
(p- 526).

In a few cases the characters of oleiferous hyphae may offer some help in distin-
guishing stirpes or species, In the two species of stirps Perpasta (p. 409), for instance,
they form characteristic, large, brown, radiating vessels on the base of the volval
warts on the cap. One of the differences between A. onusta and A. atkinsoniana is
the scantiness of oleiferous clements in the volval tissue of the former and their
abundance in the volval tissue of the latter. Such characters, however, should be
carcfully used, as it is my impression that the frequency of oleiferous hyphae
may be rather variable within a single species. Moreover this type of hyphae is
sometimes more than normally abundant in places where the fruit-body has been
damaged.

The refractive contents of oleiferous hyphae are usually yellowish in alkaline
solution; in the few cases tested they were inactive in Melzer’s reagent, Congo Red,
Sulfovanillin, and Cresyl Blue.

Laticiferous hyphae have thus far been found only in A. xanthogala (p. 490),
where they contain yellow latex. Probably they are modified oleiferous hyphae.
Their contents turn a fairly bright yellow in alkaline solution but for the rest have
the same set of negative reactions as mentioned above for oleiferous hyphae. It is
curious, however, that the laticiferous hyphae in A. xanthogala penetrate into the
hymenium (see p. 322); this has not been observed in oleiferous hyphae.

CHEMICAL CHARACTERS
SMELL

Most species of Amanita have no manifest smell. In some cases, however, particular
smells have been observed which are characteristic of species or groups of species
and sufficiently constant to be of taxonomic value. The smell like that of raw
potatocs of A. citrina and A. porphyria and the sweetish-nauscating smell of A. phalloides
and A, virosa are good examples of this,

It is useless to enumerate all the types of smells recorded for species of Amanita.
One type of smell, however, nceds a few words of explication. It is that which is
often indicated as ‘like chloride of lime' and recorded in American literature for
several species of section Lepidella. The problem is that chloride of lime itself has no
particular smell. T have been told, however, that the smell referred to is that caused
by its use as a desinfectant for old-fashioned toilets. At any rate the smell is dis-
agreeable and pungent; it combines an unpleasant, chemical component with a
foetid component of deteriorating proteins. Sometimes it is also described as the
smell of old ham, i.c. of the outside of the rind of old ham.

4



334 Persooxia — Vol. 5, Part 4, 1969

This particular smell is probably a character of importance in section Lepidella,
where it occurs in about half the species. In view of the new delimitations given
here for several species of Lepidella, especially North American ones, new and more
precise records of the smell of many species is needed.

Taste
The taste of [resh specimens of Amanita is rarely recorded. Where it is known
it is often indistinct. The great collector, Mrs. M. Goossens-Fontana (see Beeli, 1927,
1931, and 1935), however, described several species from the Congo as being acrid
(e.g. A. rhodophylla) or bitter (e.g. A. odorata, A. amanitoides). Dr. H. D. Thiers
described A, silvifuga and A. thiersii as being bitter.

PoIsONOUS AND EDIBLE SPECIES

The genus Amanita comprises both deadly poisonous species and species highly
appreciated as delicate food.

From the taxonomic point of view it is important that, at least on occasion,
certain poisonous properties be registered as characteristic of groups (series ?)
of closely related species, e.g. the A, muscaria—A. pantherina-complex and the A.
phalloides—A. verna—A. virosa-complex.

Unfortunately for many species information on these qualities is lacking,
especially for those more recently described. For species of section Lepidella 1 met
with the following records:32

Poisonous: A. ameghinoi (p.358), A. preissit (p. 536), A. robusta Bouriquet (p. 563),
and A. robusta var. spinosa (p. 565).

Suspected: A. solitaria (see Konrad & Maublane, 1948: 68, under Aspidella
echinocephala).

Edible: Amanita vittadinii (p. 349) and A. strobiliformis (scc Konrad & Maublanc,
1948: 67, under A. solitaria). Amanita praegraveolens (p. 575) is reported as not
toxic to guinea-pigs.

There is a vast amount of literature on the poisonous agents in Amanita. By way
of introduction I refer to Heim (1963) and the publications of Th. Wieland and his
school.

CHEMICAL TESTS

Thus far macrochemical tests have played no part in the infrageneric classification
of Amanita. On several species I have tested the chemicals used by Bataille
(1948: 9) on specimens of Amanita and found the results very unsatisfactory. The
only test I found useful is that of 10 9, KOH on the cap of A. zirosa (dried as well

#* A number of reports on edibility or poisonous properties of species of section Lepidella
are unreliable because the names used arc probably misapplied. This is especially the case
with names like ‘A. solitaria’ and “A. chiorinosma’ in American literature.
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as fresh); it gives a bright yellow colour, in contrast to A. verna and /. citrina var.
alba, which barely discolour with the same chemical. This reaction is not specific;
it also occurs in A. bisporigera.

Sections of dried fruit-bodies of species of section Lepidella often turn yellow
in 10 9% KOH. Perhaps this reagent will give useful results when tested on fresh
fruit-bodies of these species,

The only microchemical test of importance in Amanita is that of Melzer's reagent
on the walls and sometimes the contents of the spores (see discussion on spores
on p. 320).

ECOLOGY AND DISTRIBUTION

The large majority of species of Amanita are terrestrial, forest-inhabiting fungi.
Syntheses have proved that a number of them (e.g.’ . caesarea, A. frostiana, A.
muscaria, A. rubescens) are able to form ectotrophic mycorrhizas with trees (Doak,
1934; Hacskaylo & Palmer, 1955; Hatch & Hatch, 1933; Melin, 1923, 1925, 1936
etc.). From general field-experience it may be concluded that practically all the
forest-inhabiting species of Amanita are obligate mycorrhizal. A number of species,
especially of section Vaginatae, venture into treeless boreal and alpine regions, but
there they arc almost certainly associated with dwarf-shrubs.

In section Lepidella, particularly in its subsection Vittadiniae, however, several
species are reported to grow in meadows, on fields, on lawns, on prairies, on pampas,
ete. It secems very probable that these species are non-mycorrhizal.

In this connection it is interesting that in large areas of South America ecto-
mycorrhizal forest is absent or rare (Singer, 1964: 8; Moser, 1967: 363), and that
six species of subsection Viltadiniae and one of subsection Solitariae (viz. A. crassa)
arc the only indigenous species of Amanita known from these regions.

In contrast to the tropical South American forests, those of south-eastern Asia
are relatively rich in species of Amanita (see Corner & Bas, 1962); judging by their
relationship these are probably mostly mycorrhizal.

See also the notes on habitat and distribution of the genus on p. 340 and of section
Lepidella on p. 344.

It is regrettable that scarcity of data makes it so difficult to obtain a picture of
the ecology of the species from study of herbarium material of agarics.

From literature and my own experience it would seem that species of the following
genera of trees are potential mycorrhizal partners for species of Amanita:

Gymnospermac: Angiospermac:

Abies Pseudotsuga Alnus Corylus Populus
Cedrus Tsuga Betula Eucalyptus Quercus
Larix Clarpinus Fagus Salix
Picea Castanea Lithocarpus Shorea

Pinus Castanopsis Nothofagus ? Tilia
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RELATIONSHIP

The taxonomic affinities within the genus Amanita that are recognized here are
founded on degrees of similarity. The sequence, however, in which the taxa are
treated is also determined by the assumption that certain characters are primitive
and others derived. The following hypothetical lines of development® have played
their part:

1. Friable volva —» Limbate volva — Saccate volva.

2. Volva composed mainly of rows of large, clongate, inflated cells — Volva
composed either of hyphae and variously shaped inflated cells, or of relatively
broad inflated cells only.

3. Volva adnate to cap — Volva separating [rom cap because of well-developed
pileipellis.

4. Base of stem clongating — Base of stem remaining bulbous and apex of stem
clongating — Totally elongating stem without bulbous base.

5. Excentric initiation of fruit-body in primordial bulb — Central initiation of
fruit-body in primordial bulb.

6. Inflated elements and hyphae in trama of gills, cap, and stem poorly dif-
ferentiated — Inflated clements and hyphae in trama strongly differentiated.

7. Subhymenium ramose and somewhat thickening —» Subhymenium cellular and
scarcely thickening.

8. Clamps abundant — Clamps locally present —» Clamps absent.

9. Margin of cap appendiculate — Margin of cap not appendiculate,

10. Margin of cap smooth — Margin of cap sulcate.

11. Saprophytic —» Mycorrhizal.

12. Thin-walled spores — Thick-walled spores.

13. Globose to ellipsoid spores — Bacilliform spores.

Judging by the large number of supposedly primitive characters in Lepidella, this
would be the most primitive section in Amanita. Within scction Lepidella the
Vittadiniac would be the mfost primitive subsection.

Even with all the characters listed above it was not casy to find a reasonably satisfac-
tory arrangement of the stirpes in the subsections. In the scheme given here (Fig. 25)
the sequence finally adopted is elucidated by indicating which stirpes are placed
together because they may represent side-lines deviating from the main line drawn
from subsection Vittadiniae towards subsection Limbatulae and probably running
from there to section Amidella.

33 Most of the characters involved have been mentioned in the foregoing chapters.
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SUBSECTIONS Stirpes

Clamps present Clamps absent
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Fig. 25. Scheme of classification of subsections and stirpes of section Lepidella; numbers
indicate sequence adopted; continuous lines and broken lines connecting names symbolize
great and fairly great similarities.
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Subsection Gymnopodae is probably a side-line of subsection Limbatulae from which
it differs mainly in the reduction of the lower part of the volva. It should be borne
in mind, however, that a similar reduction of the volva is also found in some stirpes
of subsection Vittadiniae.

It seems probable that somewhere in subsection Solitariae there is a connection
with section Validae, but it is still too early to place it.

The relationship of the genus Amanita and the scope and relationship of the
family Amanitacecae will be discussed when I have more information on certain
structures in the other genera.
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TAXONOMIC PART

AsmaxiTa Pers. per Hook.

Amanita Pers., Tent. 65. 1797 (devalidated name). — Amanita Pers. per Hook., Fl. scot. 2:
19 May 1821, — Agaricus trib, Amanita (Pers.) per Fr., Syst. mycol. x: 12. 1821; non Amanita
Dill, Cat. Pl c. Gissam nasc. 177. 1719, nec Amanita [Dill.] Rafin., Medic. FI. N. Amer.
189. 1830 (= Agaricus L. per Fr.). — Lectotype (Clements & Shear, 1931) : Amanita muscaria
(L. per Fr.) Hook.

Vaginata S. F. Gray, Nat. Arrang. Brit. Pl. x: 6o1. 1821 (nom. rej. v. Amanitapsis); non
Vaginata C. Nees, Syst. Pilze 191. 1816 (= Volvariella Speg.). — Lectotype (fixed by listing
in the Code) : Vaginata livida Pers. per S. F. Gray [— Amanita vaginata (Bull. per Fr.) Vitt. s.1.].

Amanitopsis Roze in Bull. Soc. bot. France 23: 50, 51. 1876. (nom. cons. v. Vaginata), —
Type (fixed by conservation): Amanita vaginata (Bull. per Fr.) Vitt.

Pseudofarinaceus O. Kuntze, Rev. Gen, Pl 2: 867. 1891, — Type: Amanita vaginata (Bull.
per Fr.) Viu,

Amanitella Farle in Bull. New York bot. Gdn 5: 449. 1909. «— Type: Amanita farinosa Schw.

Leucomyees Earle, op. cit., 451, 1909. — Type: Amanita cocolla (Scop. per Fr.) Bertillon
[= A. ovoidea (Bull. per Fr.) Link].

Venenarius Earle, op. cit., 450. 19gog. — Type: Amanita muscaria (L. per Fr.) Hook.

Lepidella E. J. Gilb. in Bull, Soc. mycol. France 41: 303. 1925; non Lepideila Tiegh. 1911
(Loranthaceac). — T'ype: Amanita vittadinti (Moretti) Vitt,

[Amaniria E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 71. 1940 (provisional, alternative
name for Amanitaria E. J. Gilb.).]

Amanita E. ]. Gilb.,® op. cit., 63, 69, 76. 1940; non Amanita Pers. per Hook. 1821, —
Type: Amanita caesarea (Scop. per Fr.) Grev.

Amanitaria E. J. Gilb., op. cit., 63, 70, 76. 1940. — Type: Amanita pantherina (DC. per Fr.)
Krombh.

Amanitina E. J. Gilb., op. cit., 63, 72, 78. 1940. — Type: Amanita phalloides (Fr.) Link.

Amidella E. J. Gilb., op. cit., 63, 71, 77. 1940. — Type: Amanita ovoidea (Bull. per Fr.) Link.

Amplariella E. J. Gilb., op cit., 63, 73, 78. 1940. — Type: Amanita ampla Pers. per Larber
[= A. excelsa (Fr.) Bertillon].

Ariella E. J. Gilb., op. cit., 63, 6g, 76. 1940. — Type: Amanita rhodophylla Beeli.

Aspidella E. J. Gilb., op. cit., 63, 73, 79. 1940 (substitute name for Lepidelia E. J. Gilb.). —
Type: same as for Lepidella.

[Gilbertia Donk apud E. J. Gilb., op. cit., 63, 74. 1940 (provisional name published as
a synonym of Aspidella E. J. Gilb.).]

[ Metrariella E. ]. Gilb., op. cit., 63. 1940 (provisional, alternative name for Ariella E. J.
Gilb.).]

[Amplopsis E. J. Gilb., Not. Amanites (Suppl.) 7. 1941 (provisional name for part of
Amplariella).)

[ Volvoamanita (G. Beck) Horak ¥ in Beitr. Kryptogfl. Schweiz 13: 618, 1968 (not val.
publ.). — Basionym: Amanita sect. Volvoamanita G. Beck in Pilz- u. Kriuterfr. 5: 230, 235.
1922. — Lectotype (Corner & Bas, 1962: 277): Amanita phalloides (Fr.) Link.]

# Gilbert published a new name and a later homonym of Amanita Pers. per Hook. by
excluding the type species of the latter name from his emended genus Amanita,

¥ Probably unintentionally Horak raised section Volvoamanita G. Beck to generic rank.
In view of the synoptical character of his publication, however, I do not consider this change
of rank as definitively accepted. By selecting Amanita caesarea (Scop. per Fr.) Grev. as type,
Horak ncglected the type carlier sclected by Corner & Bas.
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Fruit-body agaricoid, fleshy, with central, well-developed stem, small to very large,
solitary, subgregarious or growing in rings, initially enveloped by a membranous,
friable, floccose or pulverulent volva and this, on expansion of fruit-body, tearing at
top and leaving a membranous sac at base of stem or breaking up into warts, patches
belts, scales, flocks or powder on cap and/or stem. Cap with margin smooth (spores
then usually amyloid) or radially sulcate® (spores lﬁcn usually inamyloid), with
l)ilcipcllis hardly differentiated to very distinct, dry to viseid, when dry with more or
ess adnate, when viscid with more or less detersile remnants of volva (if present).
Gills usually free, more rarely somewhat adnate or narrowly adnexed, sometimes
with decurrent ridges at top of stem, intermixed with scarce to very abundant,
truncate to attenuate short gills of various length; edge of gills mostly granular or
flocculose. Stem usually cylindrical or attenuate upward, solid, stuffed or hollow,
without or with a small to very large, sometimes marginate, basal bulb, sometimes
rooting. Partial veil always present but sometimes fugacious, usually forming mem-
branous ring or fibrillose, floccose or pulverulent remnants on stem, edge of cap, and
edges of gills. Flesh firm to solt, usually white or whitish, sometimes changing to

inkish, red, purplish, brownish, greyish, yellow or green when exposed, very rarely
actescent.

Spores small to very large, globose to bacilliform, thin-walled to slightly thick-
walled, mostly glabrous, very rarely minutely verrucose or striolate, without germ
pores, mostly white, somctimes cream, bufl, olive-buff, yellowish or yellowish-
greenish in spore prints, with amyloid or inamyloid walls, rarely with more or less
dextrinoid contents, very rarely with small, amyloid warts. Basidia clavate, length-
breadth ratio 2-6, mostly 4-spored, sometimes a number 1-, 2-, and 3-spored,
rarely all 2-spored, with or without a clamp at their basal septa. True cystidia
absent, very rarely laticiferous pseudocystidia present. Edges of gills sterile, covered
with inflated cells and sometimes also with hyphae, being remnants of strips of
loose tissue between edges of gills and partial veil. Trama of gills bilateral, with or
without divergent, large, terminal ingalcd cells; subhymenium well -developed,
ramose to cellular, sometimes coralloid with age. Pileipellis consisting of interwoven
to radial, repent, often gelatinizing hyphae; pigment, if present, intracellular
(always?). Volva made up of irregularly c{’is sed or periclinal or anticlinal hyphae
and/or variously shaped, inflated, terminal or catenulate cells. Trama of stem
consisting of longitudinal, branching hyphae and scattered to very abundant,
Iarf,c, slenderly clavate, longitudinal, terminal cells or short, terminal rows of such
cells (‘Amanita-structure’). Clamps in fruit-body abundant, scarce or absent;
sometimes present only in myecelium,

TYPE OF DEVELOPMENT OF FRUIT-BODY.*—Hemiangiocarpous in the terminology
accepted by Singer (1962: 29) ; bivelangiocarpous in Reijnders’ (1963: 207) termino-
logy. Dcvcﬂ)pmcnl of hymenophore of special type called schizohymenial by Reijn-
ders (1963: 247); edges of gills during their development never free before maturity.

prtAT.— Terrestrial, mostly in woods, often forming ectotrophic mycorrhiza
with trees or shrubs, sometimes probably non-mycorrhizal and then also in open

fields.

*# If the margin of the cap is ‘sulcate’, in other words provided with radial grooves, it
is usually also ‘striate’ as the grooves are mostly paler than the ridges. For briefness’ sake
and because the sulcation seems to be the cause of the striation, the term ‘sulcate’ is used
here, but in general ‘sulcate-striate’ would be more exact.

3 For this feature Reijnders and other authors studied Amanita excelsa s.\., A. muscaria,
A, rubescens, A. strobiliformis, A. vaginata s, and A. vittadinii.
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DistriBution.—Cosmopolitan, rare however where potential mycorrhiza partners
are lacking.

KEY TO THE SUBGENERA AND SECTIONS

1. Spores amyloid. Margin of cap rarely radially sulcate. Short gills often attenuate.
Subgenus Lepidella
2. Volva pulverulent or breaking up into flocks, warts, scales, patches, belts or crusts
on cap and stem; sometimes disappearing completely from base of stem. If bulb of
stem marginate, then volva floccose or forming conical warts, at least at centre of cap,
and never provided with {sub)membranous outer layer,

3. Margin of cap not appendiculate. Pileipellis often deeply coloured, Spores globose
to cllipsoid, mostly < 1o u, rarcly up to 12 p long. Ring membranous, rarely
fugacious. Section Validae (not treated here)

3. Margin of cap appendiculate. Pileipellis rarely deeply coloured. Spores globose
to bacilliform, rather often = 10 w. Ring membranous to f[riable.

Section Lepidella in part, p. 343
2. Volva circumscissile, limbate or saccate.

4. Volva circumscissile or limbate, breaking up into submembranous, rarely pulverulent
or floccose patches on cap and leaving a slight, (sub)membranous limb or fragments
of a limb at base of stem, or else bulb distinctly marginate. Remnants of volva never
conical warts.

5. Margin of cap appendiculate. Spores broadly ellipsoid to bacilliform. Ring
membranous, friable or fugacious. Section Lepidella in part, p. 343
5. Margin of cap not appendiculate. Spores globose to subglobose. Ring membranous.
Section Phalloideae in part (not treated here)

4. Volva saccate, forming a membranous sac at base of stem and only occasionally
one or a few membranous patches on cap; but sometimes inner layer of volva
friable and forming scales, patches or powder on cap.

6. Pileipellis often distinctly coloured. Spores globose to ellipsoid. Ring membranous.
Volva without friable inner layer. Gills not strongly darkening after drying.
Section Phalloideae in part (not treated here)
6. Pileipellis usually white to brownish, Spores broadly ellipsoid to bacilliform.
Ring often friable. Volva sometimes with friable inner layer. Gills often dark-
ening strongly after drying. Section Amidella (not treated here)
1. Spores inamyloid. Margin of cap mostly radially sulcate. Short gills nearly always truncate.
Subgenus Amanita
7. Stem with bulbous base. Volva usually friable, sometimes limbate.
Section Amanita (not treated here)
7. Stem without bulbous base. Volva usually saccate, rarcly friable.
Section Vaginatae (not treated here)

Subgenus Lepmerra (E. J. Gilb.) Vesely emend. Corner & Bas

[Amanita subgen. Euamanite Lange in Dansk bot. Ark. 2: 5, 7. 1915 (inadmissible name);
emend. Sing. in Annls mycol. 34: 352. 1936; in Lilloa 22: 387. 1951. — Lectotype (Sing.,
1951): Amanita phalloides (Fr.) Link.]

Amanita subgen. Lepidella (E. J. Gilb.) Vesely in Annls mycol. 31: 214. 1933 ; emend. Corner &
Bas in Persoonia 2: 244. 1962, — Basionym: Lepidella E. J. Gilb. in Bull. Soc. mycol. France 41
303. 1925; non Lepidella Tiegh., 1911. — Type: Amanita vittadinii (Moretti) Vitt,

Amanita subgen. Aspidella (E. J. Gilb.) E. J. Gilb., Not. Amanites XXX [3]. 1941. —
Basionym: Aspidella E. ]. Gilb. in Bres., Iconogr. mycol. 27 (1): 63, 73, 79. 1940 (change
of name for Lepidella E. J. Gilb.). — Type: same as of Lepidella E. J. Gilb.
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Amanita subgen. Amplariella (E. J. Gilb.) E. J. Gilb., Not, Amanites XXX: [2]. 1941. —
Bamoxl\ym: Amplariella E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 63, 73, 78. 1940. — Type:
Amm:m_ampla Pers. per Larber [= A. excelsa (Fr.) Bertillon].

i Amanita s:lzbgcn. Amm:{lirg I(E. J- Gilb.) E. J. Gilb., Not. Amanites XXX: [3]. 1941. —
asionym: Amanitina E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 63, 72, 78. 1940. — Type:
Amanita phalloides (Fr.) Link. ) 4 i -

Amanita subgen. Amidella (E. J. Gilb.) E. J. Gilb., Not. Amanites XXX: [3]. 1941. —
Basionym: Amidella E. J. Gilb. in Bres., Tconogr. mycol, 27 (1): 63, 71, 77. 1940, — Type:
Amanita volvata Peck.

[Amidella subgen. Leucomyces (Earle) E. J. Gilb, in Bres., Iconogr. mycol. 27 (1): 72. 1940
(not val. publ.; provisional new combination). — Basionym: Leucomyces Farle in Bull, New

York bot. Gdn 5: 451. 1909. — Type: Amanita cocolla (Scop. per Fr.) Bertillon = A, ovoidea
(Bull. per Fr.) Link.]

[Aspidella subgen, Nitidella E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 74- 1940 (provisional
name). — Type: Amanita solitaria sensu E. J. Gilb. = A. strobilifermis (Paul. ex Vitt.) Bertillon.]

_Spores with amyloid walls. Margin of cap only rarely radially sulcate. Short
gills often attenuate. Edge of freshly expanded cap appendiculaté or not. Partial
veil membranous or friable, rarely fugacious. Stem mostly solid or stuffed, occasion-
ally hollow. Flesh sometimes colouring after cutting. Pileipellis sometimes poorly
developed and rather often not or hardly coloured. Spores sometimes cylindrical
or bacilliform. Mycelium either forming or not forming ectotrophic mycorrhiza.

‘Lepidella’ is the oldest cpithet available in subgeneric rank among those typified
by a species with amyloid spores; the circumscription of the taxon concerned has
been emended by Corner & Bas (l.c.) so as to cover all species with amyloid spores.

With the help of the iodine reaction of the wall of the spores the genus Amanita
can easily be subdivided into two subgencra that in my opinion are quite natural.
This chemical character of the walls of the spores is correlated to a high degree with
the nature of the margin of the cap. If the spores are inamyloid, the margin of the
cap shows a short to long radial sulcation, except perhaps in one species®; if the
spores are amyloid the cap is usually smooth, except in a few species. In cases where
the spores are amyloid and the cap is nevertheless sulcate, there are other characters
which by themselves are sufficient to place the species concerned in one of the sections
with amyloid spores.

I know of only one case in which specimens of a species apparently belonging to
subgenus Lepidella have inamyloid spores. In northern India I collected a specimen
(Bas 4442) of a species which has several important characters in common with A,
volvata Peck and A. lepiotoides Barla, viz. a duplex volva, a friable ring, gills turning
a peculiar ashy colour when dried, and a smooth margin of the cap. However, the
spores are absolutely inamyloid, as could be proved by spores from the gills as well
as by spores from a spore print.*' Yet the species concerned undoubtedly belongs to
section Amidella!

1 This species, Amanita rhodophylla Beeli, has not yet been studied in detail.

# Two other collections of a related species from the same region have amyloid spores.
It is possible that the collection with inamyloid spores is conspecific with one or both of
these collections.
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This seems to me no reason for abandoning the division of Amanita into two sub-
genera as its sections are easy to arrange in two groups. That more than onc character
is needed to distinguish these two groups should be no reason for not calling them
subgenera.

There is a possibility that after thorough study it will turn out that each of the
two sections with inamyloid spores is more closely related to a section with amyloid
spores of subgenus Lepidella than to the other section with inamyloid spores. Should
this be the case, it will be necessary to raise both section Vaginatae (inclusive of the
species around A. caesarea!) and section Amanila to subgencric rank.

Observations of section Lepidella have strengthened my conviction (Corner & Bas,
1962: 242) that none of the taxa with amyloid spores distinguished by Gilbert
(1940) as genera can be maintained at a level higher than that of section.

For a key to the sections, see p. 341.

Section LEPIDELLA

Amanita sect. Lepidella. — "T'vpe: Amanita vittadinii (Moretti) Vit

[Amanita sect. Nitidella (E. J. Gilb.) Konr. & Maubl., Agaricales 67. 1948 (not val. publ.). —
Basionym: Aspidella subgen. Nitidella E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 74. 1940
(provisional name). — Type: Amanita solitaria sensu E. J. Gilb. = A. strobiliformis (Paul. ex
Vitt.) Bertillon.]

[Amanita sect. Strobiliformes Sing. in Lilloa 22: 388. 1951 (not val. publ.). — Basionym:
Amanita subsect. Strobiliforminae Sing. in Annls mycol. g1: 163. 1943. — Type: Amanita
strobiliformis (Paul. ex Vitt.) Bertillon.]

[Amanita sect. Aspidella (E. J. Gilb.) Kiihn. & Romagn., Fl. anal. Champ. supér. 429. 1953
(not val. publ.). — Basionym: Aspideila E. ]. Gilb. in Bres., Iconogr. mycol. 27 (1): 63, 73,
79. 1940. — Type: Amanita vittadinii (Moretti) Vitt.]

Amanita sect. Roanokenses Sing. in Lilloa 22: 388. 1951 (not val. publ.); ex Sing. in Sydowia
15: 67. ‘1961" [1962]. — Type: Amanita roanokensis Coker [sensu Sing. = Amanita inodora
(Murrill) Bas?].

Margin of freshly expanded cap appendiculate. Volva white or, rather frequently,
coloured, completely pulverulent or breaking up into flocks, warts, scales, patches,
belts or crusts on cap and stem, sometimes gisappcaring completely from stem, or
volva circumscissile and bulb marginate or volva leaving a slight membranous
limb at base of stem and breaking up into submembranous, occasional:%t pulverulent
or floccose patches on cap. Margin of cap smooth. Pileipellis hardly differentiated to
very distinet, dry to gelatinized, often whitish, sometimes with greyish, brownish,

inkish, yellowish or greenish tinges, more rarely brown or grey, only very rarely

rightly coloured. Short gills truncate to attenuate. Partial veil membranous to
friable, in the latter case forming pulverulent to floccose remnants on stem or falling
to picces on expansion of cap. Stem cylindrical or with small to very large, sometimes
marginate bulb, sometimes rooting, usually solid, rarely stuffed or hollow. Remnants
of volva scattered over whole stem or concentrated at middle part of stem, rarely
concentrated near base of stem or disappearing from stem completely. Flesh some-
times colouring pinkish, red, purplish, brown, yellow or orange when exposed; very
rarely lactescent. Smell rather often strong and pungent.

Spores small to large, globose to bacilliform, thin-walled to slightly thick-walled,
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usually white, sometimes cream, buff, olive-buff, yellowish or yellowish-greenish in
print, with amyloid, mostly smooth wall, rarely with small amyloid warts, Basidia
with or without clamp. Rarely laticiferous pseudocystidia present. Trama of gills
with or without terminal inflated cells; subhymenium ramose to cellular, sometimes
coralloid with age. Pileipellis consisting of repent, interwoven to radial hyphae.
Volva consisting of irregularly disposed, or periclinal, or anticlinal cells and very
scarce to abundant hyphae, but sometimes at surface with thin layer of practically
only hyphae; inflated cells catenulate or terminal. Clamps in fruit-body abundant,
scarce or absent.

Hapirat & pistriBuTioN.— Terrestrial in ficlds and woods, especially in warm-
temperate, subtropical and tropical, often relatively dry regions. Species of at least
one subsection very probably non-mycorrhizal.

Basically section Lepidella includes all species of Amanita combining the following
characters: (i) spores amyloid; (ii) volva friable, or, better, not remaining in its
entirety as a membranous sac at the base of the stem; (iii) edge of freshly expanded
cap appendiculate.

The second character serves to distinguish section Lepidella [rom scction Amidella.
These two sections have in common that the fruit-body is often whitish or poorly
pigmented, that the partial veil is often friable, that in a number of specices the flesh
colours on being exposed, and that several species have cylindrical to bacilliform
spores. Moreover, Amidella and Lepidella are the only sections of Amanita in which
species occur with a truly appendiculate edge of the cap, while their species are
more strictly thermophilic than those of the other sections.

At first sight the saccate volva seems to be a very reliable character for separating
scction Amidella from section Lepidella. But my observations have made it clear that
there is a series of species in which only a thin outer layer of the volva is submem-
branous because it consists mainly of repent, interwoven hyphae. In these cases the
volva often forms a slight circular limb at the base of the stem and small submem-
branous patches on the cap. This limb, which is usually rather fragile, sometimes
disappears completely. On the other hand, under favourable conditions (rainy
weather or fruit-bodies growing in deep moss or humus), now and then a nearly
saccate volva is formed.

In the present study, these species with a submembranous volva, together with a
species with a circumscissile volva and marginate bulb (comparable with the group of
species around A. cilrina in section Phalloideas), have been placed in subsection
Limbatulae, which is kept within section Lepidella because of the many transitional
forms between Limbatulae and Solitariae, the latter being the subsection that represents
the main body of section Lepidella.

It is very well possible that a critical study of the species of section Amidella will
show that the Limbatulae are just as strongly connected with this section as they are
with section Lepidella. For the time being, however, 1 prefer the proposed arrange-
ment.

The third character of section Lepidella, viz. the appendiculate edge of the cap,
makes it possible to distinguish section Lepidella from section Validae.
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In general section Validae includes the species with a distinct, coloured pileipellis,
with a rather thin volva, with a membranous but sometimes very thin and fugacious
ring, with a small to medium, basal bulb mostly with scanty remnants of the volva,
with globose to ellipsoid spores usually smaller than 10 and probably always
smaller than 12 g and with probably always clampless basidia.

However, a few white species exist in section Validae and these rather strongly re-
semble white species with a poorly developed volva of subsections Solitariae and Limbatu-
lae of section Lepidella. In such cases 1 have placed species with large or elongate to
cylindrical spores or a dry pileipellis or a {riable ring or clamped basidia in section
Lepidella. In all these cases the edge of the cap is probably appendiculate, but this
character is sometimes difficult to verify in mature specimens after drying.

Similar difficulties arises in a few cases of species with a distinct and deeply coloured
pileipellis. Ifin addition they have small spores, a relatively thin volva, a membranous
ring, and clampless basidia these species are placed in scction Validae. This is
why I had to transfer A. virella E. J. Gilb. ex Sing. (= A. virescens Beeli) and A.
echinulata Beeli from section Lepidella, where they were placed by Gilbert (1g40: 79).
to section Validae (sce p. 566).

If section Lepidella is compared with its counterpart in subgenus Amanita, viz.
section Amanita, it appears that the species of the latter section, apart from their
inamyloid spores, also differ by the more or less sulcate margin of the cap, the non-
appendiculate edge of the cap and the more consistently truncate short gills.

At first sight American white forms of A. muscaria (Bas 3852, 3857) show consider-
able resemblance to certain species of section Lepidella, especially on account of the
edge of the cap, which sometimes seems appendiculate. But on closer view the
appendices appear to be not extensions of the tissuc of the cap, but fragments of the
volva adhering to and projecting beyond the margin of the cap.

A close relationship between sections Amanita and Lepidella does not seem to me
very probable.

KEY TO THE SUBSECTIONS OF SECTION Lepidella

1. Volva consisting mainly of rows of large, inflated, cylindrical, elongate-fusiform, and
slenderly clavate cells, sometimes with a few ellipsoid or even subglobose cells, especially
at the ends of these rows. Stem usually cylindrical, rarely with bulbous base. Remnants
of volva often scattered on stem. Subsection Vittadiniae, p. 346

1. Volva consisting of variform elements, but rows of large, cylindrical toslenderly clavate cells
never dominant. Stem usually with bulbous base and remnants of volva concentrated below.
2. Volva not submembranous, never forming limb at base of stem, never forming patches

on cap, with outer layer mainly consisting of repent hyphae. Rarely bulb of stem
marginate and then volva floccose or forming conical warts, at least at centre of cap.
Microscopical elements of volva on cap in parallel-erect position or irregularly disposed.
Subsection Solitariae. p. 385
2. At least outer layer of volva consisting mainly of hyphae, hence (sub)membranous.
Stem with usually slight volval limb or with marginate bulb or with completely naked
base. Volva forming on cap a few to many, more or less distinct patches, initially, at
least, with (sub)membranous outer layer. Microscopical clements of volva on cap
irregularly disposed or repent.
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3. Volva forming at basc of stem slight, sometimes torn limb, or volva circumscissile
and bulb of stem distinctly marginate. Gills not ochraceous.

Subsecction Limbatulae, p. 528

3. Volva leaving immarginate base of stem usually glabrous, rarely forming slight

limb there. Gills ochraceous. Subsection Gymnropodae, p. 553

Subsection Vittadiniae Bas, subsect. nov.

Fragmenta volvae cellulis turgidis elongatis catenulatis composita. — Typus: Amanita
vittadinii (Moretti) Vitt.

Remnants of volva on caf forming scales or warts or a floccose, lanose or subtomen-
tose covering, consisting almost completely of repent, interwoven or erect rows of
large, inflated, cylindrical, clongate-fusiform or slenderly clavate cells, sometimes
with a few ellipsoid to subglobose cells especially at end of these rows. Pileipellis
poorly developed, usually being merely a somewhat denser layer between volva and
trama of cap, where exposed with age sometimes slightly gelatinizing at surface.
Gills white or rather often with yellowish, pinkish, brownish or greenish tinges;
short gills attenuate but very short ones sometimes truncate. Stem cylindrical or rarely
attenuate downward, sometimes with slightly bulbous base. Remnants of volva on
stem scattered, or concentrated at middle part, or, more rarely, concentrated near
base. Spores rather small to large, globose to elongate, lhin—wahcd or slightly thick-
walled, sometimes with conspicuous large, tapering apiculus, white to greenish-yellow
in print. Clamps present or absent.

BITAT & DISTRIBUTION.— Mostly in dry woods, open fields and steppes, thermo-
philic. Principal distribution in warm-temperate and subtropical regions of North
and South America; not yet found in eastern and south-eastern Asia and Australia.

Subsection Vittadiniae includes the most atypical species of Amanita in respect to
habit. Several of them are more armillarioid or lepiotoid than amanitoid. However,
because of their amyloid spores, the bilateral trama of their gills and the *Amanita-
structure' of the trama of their stem they undoubtedly belong to the genus Amanita.

The aberrant habit of the fruit-body of several species of the present subsection
is determined in the first place by the cylindrical or even downward tapering stem
without basal bulb. In these cases the entire stem participates in the process of
clongation while the fruit-body is expanding. This in contrast with by far the
greater part of the species of ./manita, where the basal part of the stem forms a pri-
mordial bulb which not or hardly elongates while the fruit-body is expanding (Fig.
1b). Thereby the remnants of the volva are usually scattered over a great part of
the mature stem in the present subsection and not confined to the lower part of
the stem, as in the more typical fruit-body in Amanita.

Yet in a few species of subsection Vittadiniae there is a slight but distinct basal bulb
(Figs. 52, 84) and in two species, viz. A. nana (Fig. 65) and A. bubalina (Fig. 6o), a
distinct tendency to concentration of the remnants of the volva at the base of the
stem. Moreover, in subsection Solitariae species occur in which the differentiation of
the stem in a primordial bulb and an elongating upper part is not very distinct and
where the remnants of the volva are scattered over the lower half of the stem more
than is usual in Amanita; A. timida (Fig. 96) is a case in point.

The type of volva which characterizes subsection Viltadiniae is in its most typical
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form very easy to recognize and I have met with no cases in which it was really
difficult to decide whether a species belonged to this subsection or not. Nevertheless
in some of its species the inflated cells of the volva are partly relatively small and
broad (Figs. 44, 54, 57, 69). It is only a small step from this type of volva to a volva
with catenulate, broadly inflated cells such as occur in some species of subsection
Solitariae, ¢.g. in A. daucipes (Fig. 188) and A. solitaria (Fig. 103).

Therefore, although the most typical representatives of subsection Vitladiniae
look rather different from most of the other species of Amanita, 1 think it is sufficiently
demonstrated above that the gap between this subsection and subsection Selitariae
is rather narrow, especially when other similarities such as poor pigmentation,
appendiculate edge of cap and poorly developed pileipellis are also taken into
consideration.

Key 10 THE sTIRPES OF sumsecTioN Vittadiniae
1. Basidia with clamps.
2. Spores broadly ellipsoid to elongate; average /b 1.2—1.5. Remnants of volva on
stem scattered or more rarely concentrated near base or indistinct.
3. Remnants of volva on stem scattered, indistinct or concentrated below and then
forming scales or warts at top of basal bulb. Stirps Vittadinii, p. 347
3. Remnants of volva ocreate, viz. forming a more or less distinct sock (in dried
specimens sometimes even with a narrow, free limb) around not or hardly enlarged
base of stem. Stirps Nana, p. 366
2. Spores globose to broadly ellipsoid; average 1/b 1.05—1.15, rarely up to 1.2. Remnants
of volva on stem lanose-floccose to floccose-squamulose and concentrated at middle
part of stem, just below level where margin of cap has touched stem before expansion.
Stirps Nauseosa, p. 374
1. Basidia clampless.
4. Spores < 10 g, globose to subglobose, slightly thick-walled.  Stirps Thiersii, p. 378
4. Spores > 10 p, clongate, thin-walled. Stirps Hesleri, p. 370

Stirps Vittadinii
Basidia with clamps. Spores broadly ellipsoid to elongate (average 1/b 1.2-1.5),
thin-walled or slightly thick-walled, with abrupt apiculus. Remnants of volva scat-

tered over subcylindrical stem, except in one small but thickset species with volval
warts or scales at upper part of a basal bulb.

Because of the usually non-bulbous stem in this stirps, the [ruit-body has a more
armillarioid than amanitoid appearance. In addition, the remnants of the volva are
mostly scattered over the stem and in several species they cause a downward peeling
of the superficial layers of the stem, in this way forming rings of membranous scales.
This contributes to the unusual habit of the specics concerned.

It is possible to distinguish two groups of species in this stirps. One around 4.
vittadinii, with large spores, scaly stems and rather coarsely verrucose to scaly caps,
and another around A. lilloi, with small spores, verrucose to floccose or fibrillose
stem and verrucose-squamulose or flocculose caps. Probably in the latter group the
elements of the volva are arranged in a more strictly anticlinal position than in the
former group. But this was difficult to demonstrate in dried material.
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The pattern is broken, however, by A, ameghinoi and A. salmonea, which have large
spores but a type of covering of the cap which suggests that of the A. lilloi-group.
The opposite is the case in A. silvifuga, which has the type of fruit-body of the A.
vittadinii-group but small spores.

In the original descriptions of both A. ameghinoi and A. salmonea it is mentioned
that young caps are completely smooth. Presumably in young caps the universal
veil is a continuous trichodermial palisade, breaking up at least partly into small,
more or less pyramidal warts when the cap expands. In A. salmonea 1 found that
these small warts indeed consist of parallel-erect rows of clongate cells.

As in addition, at least in A. salmonea, the outer layer of the universal veil tends to
gelatinize, it is hardly possible to avoid a comparison with Limacella.

Amanila daucipes in subsection Solitariae (see p. 447) suggests some of the species of
this stirps because of the structure of the volva, which consists almost completely
of erect rows of clavate cells. But on account of the distinct basal bulb in even the
most slender specimens and the relatively broad cells in the volva, it has not been
placed in the present subsection.

KEY TO THE sPECIES oF sTIRPs Vitladinti

1. Spores > 0.5 w.

2. Cap and stem with pinkish, brownish pink or salmon tinges when mature.

3. Cap smooth and white when young; surface layer breaking up into dingy brown
‘scales’ on a salmon pink, marmorate background with age. (Basidia 2-spored?)
Argentina. A. ameghinot, p. 358

3. Cap smooth and pink when young; surface layer breaking up into small, erect,
conical, brownish pink warts on a pink background with age. (Basidia 4-spored.)
Texas, A. salmonea, p. 360

2. Cap and stem white, pallid or dingy brown, without distinct pinkish or salmon tinges,
4. Volva forming pale brown to dark brown warts or scales on cap and stem. Fruit-body

usually thickset. S. Europe, N. Africa. A. codinea, p. 352
4. Volva white to isabella. Fruit-body usually slender (cf. A. nana, p. 368).
5. Fruit-body of medium to very large size. Stem with conspicuous girdles of
membranous scales, Pileipellis poorly developed. Europe, N. Africa,
S A. vittadinit, p. 349
5. Fruit-body of medium size. Stem inconspicuously scaly. Pileipellis rather distinct.
Central U.S.A, A, prairiicola, p. 354
1. Spores < 9.5 . .

6. Fruit-body large. Cap white to buff with reddish brown to brown warts or scales.
Stem subcylindrical, without bulb, not rooting, with incomplete girdles of submem-
branous scales. Texas. A. silvifuga, p. 356

6. Fruit-body small to medium. Remnants of volva not or hardly darker than the white
to avellaneous cap. Stem tapering downward or rooting or with bulbous base.

7. Fruit-body completely pale ochraceous to avellancous, or else gills salmon.

8. Stem with distinct basal bulb. Fruit-body pale ochraccous to avellancous.

Argentina. A. bubalina, p. 365
8. Stem cylindrical to subfusiform. Cap white or whitish, sometimes greyish, Gills
salmon. Argentina. A. singeri, p. 364

7. Fruit-body completely white or whitish.
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g. Cap at first with small, ercct warts, later subverrucose. Stem with distinct ring.

Spores 7—8.5 ¥ 6—7 w. Argentina. A. lilloi, p. 361
9. Cap pulverulent-squamulose with small floccose patches. Stem exannulate.
Spores 8—9.5 % 6.5—7.5 p. Bolivia. A. boliviana, p. 362

Amanita virrapinag (Moretti) Vitt.—Figs. 26-31

Agaricus vittadinii Moretti in G. Fis. Chim. Stor. nat. Med. Arti Pavia, dec. 2, 9: 66. 1826
(not scen) ; in Bot. ital, x: 4, pl. 1. 1826 (not seen). — Amanita vittadinii (Moretti) Vitt., Tent.
mycol. s. Amanit. IIL 31, pl. 1. 1826. — Lepiota vittadinii (Moretti) Quél. in Mém. Soc. Emul.
Montbéliard I1 5: 338 (Champ. Jura Vosges, Suppl. 2). 1873. — Lepidella vittadinii (Moretti)
E. J. Gilb, in Bull. Soc. mycol. France 41: 304. 1925. — Aspidella vittadinii (Moretti) E. J.
Gilb. in Bres., Iconogr. Mycol. 27 (1): 79. 1940. — Armillaria vittadinii (Moretti) Locquin
in Bull. Soc. mycol. France 68: 167. 1952. — Lectotype: Moretti, lc., pl. 1.3%

Agaricus colubrinus Krombh., Abb. Beschr. Schwiimme x: 71, pl. 1 figs, 10, 11. 1831, —
Lepiota colubrina (Krombh.) Sacc., Syll. Fung. 5: 42. 1887. — Lectotype: Krombh., op. cit.,
pl. 1 fgs. 10, 11.

NAME MISAPPLIED TO THE PRESENT SPECIES,—Amanita umbella (Paul. ex Lév.) Quél. sensu
Quél., Ench. Fung. 4. 1886.

SELECTED DESCRIPTIONS & ILLUSTRATIONS.—Bertault in Bull. Soc. mycol. France 8o: 367.
1964; Font I Quer in Publcions Inst. bot., Barcelona 1937: 19; E. J. Gilb. in Bull, Soc. mycol.
France 4x: 293, pl. 7. 1925; in Bres., Iconogr. mycol. 27 (2): 374, (3): pl. 59, 6o. 1941;
Huijsman in Fungus 13: 54, photogr. 1942; Krombh., Abb. Beschr. Schwimme (1): 71,
pl. 1 fig. 10, 11. 18315 (4): 17, pl. 27. 1836; Locquin in Bull. mens. Soc. linn. Lyon 19: t71.
1950; Vitt,, Tent. mycol. s. Amanit. Ill. g1, pl. 1. 1826.

Fruit-bodies (Figs. 27, 28) medium to very large; solitary or in rings. Cap 75-170
mm wide, fleshy, from globosc via hemispherical to plano-convex, with at first
inflexed, then straight, non-sulcate, appendiculate, projecting margin, white to
pale dingy ochraceous, with age brownish at centre, dry, fibrillose to fibrillose-
scaly, at margin sometimes excoriate with age, with adnate to detersile, white to
pinkish- or greyish-brownish volval remnants; these pyramidal, subpyramidal or
patch-like at centre and appressed, patch- to scale-like near margin; pileipellis not
peeling. Gills rather crowded, free, rather thick, broad, up to 15 mm wide, white,
cream, greenish cream or pale greenish yellow, with edge entire or eroded; short
gills abundant, the longer ones attenuate, the shorter ones truncate. Stem 100-160 x
15-25 mm, subcylindrical, mostly somewhatattenuate at base, solid, white (sometimes
greenish accorcﬁng to Gilbert, 1941: 374), slightly brunnescent, below ring with
concentrically arranged, appressed to recurved, flat, membranous scales, above ring
minutely fibrillose. Ring pendent, membranous, double, broad, white to straw
yellow (sometimes greenish according to Gilbert, lc.), not or vaguely striate on
upperside, fibrillose, with warts along margin on underside. Flesh white, unchanging
or turning slightly yellowish (sometimes turning yellow-greenish according to
Gilbert, l.c.). Smell at first rather weak, later becoming both sweetish and nauseatin
biscuit-like according to Bertault, 1964: 368). Taste indistinct. Spore print whitis
sometimes slightly greenish?), ( T —— .

Spores [go/7] (9-)10-153(-15) % (6.5-)7.5-10(-11) u, length-breadth ratio 1.1-1.
(avg'?ags{l.ahl.a.g), subglﬁmssc to c]li?rsoid, amyloid,ﬂwith slightly thickened wall,
with refractive granules or irregular bodies inside (Fig. 29). Basidia 45-60 x 11-14 s,

42 T have not seen Moretti’s plate, but according to Gilbert (1941: 374) Vittadini’s plate
(1826: pl. 1) is the same.

5
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4-spored, with clamps, with refractive granular contents. Marginal cells not found.
Trama of Fills (Fig. 31) bilateral, without terminal inflated cells; diverging hyphac
and subcylindrical cells 4-18 u wide; hymenopodium with cells up to 30 % 20 pu,
rather broad; subhymenium rather narrow and dense, subramose to subeellular
with rather small cells. Pileipellis not very well differentiated, merely a dense layer
between trama of cap and volva on cap; not gelatinizing, Remnants of volva on
cap (Fig. 26) consisting mainly of chains of subcylindrical to elongate-fusiform,
rarely ellipsoid cells go-125 % 12-26(-40) u; chains probably mainly interwoven
and more or less parallel to surface of cap, perhaps in central warts in a more erect
position; narrow hyphae almost completely lacking. Trama of stem made up of
abundant, longitudinal hyphae consisting of long, subcylindrical cells 4-16 ¢ wide
and rather abundant, slenderly clavate, large, upright, terminal cells up to 300 x 35
or 400 » 30 u; oleiferous elements present. Membranous scales on stem consisting
of similar tissue like trama of stem but with fewer or scarcely any terminal clavate
cells, at margin or tip carryi::g remnants of volva. Clamps abundant.

Hasrrar.—Terrestrial; in fields, open woods, parks, etc.

DistrisuTion.—N. Africa and southern Europe; rare in central and western
Europe.

Col::,ug(:n(ms EXAMINED.—NETHERLANDS: Delft, eight collections from same
locality, between July 1912 and July 1956 (L); CzecHosLovakia: Bohemia,
Prague, 28 Aug. 1937, Petibok (PR);S. Slovakia, near Komirno, 1o Oct. 1951,
M. Deyl (PR); Huncary: com. Tolna, Kolésd, 2 Aug. 1960, G. Bohus &
L. Imreh (PR).

OsservaTions.—The size of the spores mentioned in the description above is
larger than thatrecorded by Bertault (Lc.: 8-11...13 % 7-9 ) and by Gilbert (l.c.:
8-11 x 7-10u). But the size of the spores of four collections depicted by Gilbert
(:%‘40: 179, 181) ranges between (8.5-)11-14 X (6.5-)9-10.5 u.

ocquin (1g50: 172) found the wall of the spores of A. vittadinit rather complicated
in structure. 1 found it slightly thickened and had the impression that it may he
double.

Amanita vittadinii in a well-developed stage is one of the most impressive agarics |
have seen. It is pure white with a strongly verrucose to scaly cap with appendiculate
or even denticulate edge and a cylindrical stem completely covered with curious,
broad, membranous, recurving scales beneath a magnificent, membranous ring
with warty edge. The scaliness of the stem is caused by a peeling of the surface-
layer provoked by scattered, circular belts of remnants of the volva.

The type of covering of the cap is rather variable. Sometimes there are conical
warts at the centre, passing gradually into scales towards the margin. But mostly
the outer layer is more felted and cracks into polygonate patches which may finally
disappear completely. In addition to this the surface of the cap underneath these
patches is fibrillose-squamulose itself.

I am under the impression that the microscopical elements in the outer layer of
the volva are parallel and arranged in a fairly erect position at the centre, gradually

ExpraNaTion or Ficures 26-31

Figs. 26-31. Amanita vittadinii. — 26. Crushed volval remnant from cap. — 27, 28. Fruit-
bodies. — 29. Spores. — 30. Margin of cap (% 2). — 31. Trama of gill (% 325). (Figs. 26,
27, 28, 30, from Bas 166; 29, from Delft collection, 30 July 1956; 31, from Bas 1053.)
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changing their position to radial and more repent towards the margin of the cap.
Rather often, however, probably owing to climatological influences, the outer cle-
ments of the volva become more or less agglutinated already in the carly stages and
behave like a continuous layer that cracks into polygonate patches on expansion of
the cap. The tissue of these patches is very compressed and difficult to analyze.

According to Bertault (1964: 368) the species is edible and in great demand in
Morocco because of its fine odour. Personally I found that in the collections from the
Netherlands the smell soon becomes sweetish and sickening.

Amanita copiNae (R. Maire) Sing.—Figs. 32-37

Lepidella codinae R. Maire, Fungi catal. 1 in Mus. barcin. Scient. nat. Op. (bot. 2) 15: 85,
pl. 1. 1933. — Amanita codinae (R. Maire) Sing. in Lilloa 22: 388. ‘1949’ [1951]; Bertault in
Bull. Soc. mycol. France 71: 27. 1955. — Armillaria codinae (R. Maire) Locquin in Bull.
Soc. mycol. France 68: 167. 1952. — Amanita vittadinit var. codinae (R. Mairc) Vesely, Genre
Amanita in AU, Champ. Europe x: 56, 1934. — Amanita vittadinii forma codinae (R. Maire)
E. J. Gilb,, Not. Amanites XXX: [3]. 1941 (nom. nud.).

Descriprions & irustraTions.—Barla, Fl. ill. mycol. Champ. Alpes-Marit. (1): 16,
pl. 6 fig. 1-3. 1888 (Amanita nitida Fr.) ; Bertault in Bull. Soc. mycol. France 71: 27, pl. 1. 1955;
8o: 368. 1965.

Fruit-bodies (Figs. 35, 36) medium, rarely large, thickset. Cap 50-9o(-130) mm,
fleshy, convex, wﬁlish to pale brownish, dry, with non-sulcate, appendiculate
margin, at centre with adnate to detersile, pale brown to dark brown, small to
rather coarse, felted-subfibrillose, suhpyramicﬁll to flat warts, towards margin gra-
dually passing into appressed fibrillose scales. Gills moderately crowded to crowgorg,
adnexed to free, broad, white, becoming cream to pale yellowish, sometimes with
slight greenish tinge, turning reddish-brownish when bruised, with paler, slightly
ruinose or granular, entire edge; short gills subtruncate to rounded or attenuate.
gtcm 40-80 x 1o0-20 mm, cylindrical, mostly with attenuate base, or slightly fusi-
form, solid, white but turning brownish w?\cn bruised, with mostly incomplete,
circular zones of brownish to brown, fibrillose scales, with, at about § to # of its height,
a rather narrow, patent to pendent, not or faintly striate, white ring with not or
slightly thickened edge. Flesh white, sometimes slightly yellowish to pinkish-brown-
ish near surface. Smell indistinct or faintly pleasant, becoming slightly unpleasant.
Taste mild. Spore print white, becoming cream (sometimes dingy yellowish?).
Spores [70/7] 10-13.5(~14.5) % 7-10(-11) g, length-breadth ratio 1.3-1.8
(averages 1.45-1.6), cllipsoid to clongate, sometimes obovoid amyloid, thin-walled,
usually with large oil drop (Fig. 34). Basisia 40-70 x 9 13.5(-14.5) 4, 4-spored,

with clamps; a few aberrant ones somewhat cystidioid (Fi

{Fig. 33). Marginal tissue
present only in very young stages, consistin% of 3-8 u wide hyphae, along and
parallel to edge of gills. Trama of gills bilateral, with rather broad hymenopodium;
subhymenium ramose (to subcellular ?). Pileipellis not well differentiated, merely

Expraxation ofF FiGures 32-38
Figs. 32-37. Amanila codinae. — 32. Crushed volval remnant from cap. — 33. Cystidioid
cell from hymenium (% 500). — 34. Spores. — 35. Fruit-bodies. — 36. Cap from above. —
37. Elements of trama of stem. (Figs. 32, 34, from type; 33, 37, from Malengon 5618; 45, from
Bertault 11106; 36, from Bertault r1roy.)
Fig. 38. Amanita prairiicola. — Spores, from type.
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an ill-delimited, dense layer between volva and trama of cap; not gelatinized.
Remnants of volva on cap (Fig. 32) consisting of chains of clongate, mostly sub-
cylindrical, elongate-fusiform or subclavate, rarcly ellipsoid cells 30-160 % 10-46
(~60) @ on branching hyphae 2-12 u wide, colourless to pale yellow in alkaline
solution; chains of cells and hyphae repent, interwoven to subradial, perhaps at
very centre of cap somewhat ascending. Trama of stem (Fig. 37) consisting of
abundant longitudinal, branching hyphae 4-12 u wide, rather aZ)undam, large,
erect, terminal, mostly clavate cells 8o-200(-300) % 18-45 s, and scattered oleiferous
hyﬁhac. Clamps abundant.

anrTaT & pisTriBuTION.— Terrestrial in fields and woods; in southern France,
western Spain and Morocco.

CoLLECTIONS EXAMINED.—SPAIN, Cataluna, Franciac de la Selva, 22 Oct.
1931, E. Gros (holo-type: herb. R. Maire, MPU); Morocco: Littoral north of
Rabat, 10 Nov. 1968, M. Guiel (G. Malengon 7002, L); Cherf el Akab, 21 Nov. 1964,
G. Malengon 5618 (herb. Malengon) ; Témara, 22 Oct. 1953, G. Malengon 2550 (notes
and drawings only, herb. M'a?cm;on); Azaghar, west of Khenifra, 8 ﬁov. 1955,
Pourquier (notes and drawings only, herb. Malengon 2907).

OsservaTions.—In some of the specimens studied blackish brown matter was
found inand onspores, basidia and elements of the volva; this is perhaps a result of
poisoning the material with HgCl,.

Most of the microscopical characters in the description above were observed in
Malengon 5618 and 7002. The type is in poor condition; only its spores and universal
veil could be studied and the presence of clamps ascertained.

Amanita codinae seems to differ from A. vittadinii mainly in the brown universal
veil and the usually smaller and more thickset fruit-body. Morcover it has a more
strictly southern distribution.

In the few collections of A. codinae which I studied the spores are on an average
somewhat more slender (average 1/b 1.45-1.6) than those of A. wvittadinii (average
1/b 1.2-1.4). Some other differences such as the rather narrow ring and the smaller
clavate cells in the tissue of the stem of A. codinae may be connected with the smaller
size of the fruit-body.

Bertault (1955: 30) also mentioned a difference in the size of the spores, but that
does not hold good. T found the spores of typical A. vitladinmi considerably larger
(see p. 349) than he did.

I have maintained Amanita codinae as a taxon on specific level also on account of
Bertault’s and Malengon's findings as reported by Bertault (1955: 27-32). These
mycologists found A. codinae and A. viltadinii growing together abundantly, without
intermediate forms. This was also reported by the author of the species, R. Maire,

AMANITA PRAIRICOLA Peck—Fig. 38

Amanita prairiicola Peck in Bull. Torrey bot. Club 24: 138. 1897. — Amanita praticola Sacc.,
Syll. Fung. x4: 63. 1899 (name change).

4 This record is based on A. nitida sensu Barla (l.c.; spores in Gilbert 1940: 181), leg.
M. J. Olivier, 28 May 1882, France, Nice, Montgros, near cemetery of Saint-Roch. 1 have
not examined the collection in question.
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Fruit-bodies rather slender, small to medium. Cap about 4g-go mm wide, convex,
with non-sulcate margin, white or yellowish, subviscid (?), with small, scattered,
subpyramidal warts at centre. Gills rather crowded, just reaching apex of stem,
rather broad, white. Stem about 60-70 % 5-10 mm, equal or tapering upward,
without bulb, white, with narrow, membranous ring, with scattered, vague scales
below ring. Flesh white.

Spores [20/2] 10.5-12(-13) % 6.5-8(-9.5) p, length-breadth ratio 1.2-1.65
(averages 1.35-1.5), broadly ellipsoid to elongate, sometimes obovoid, colourless,
rather thin-walled, with granular contents, amyloid (Fig. 38). Basidia 50-60 x
11-15 s, mainly 4-spored, but several 2-, and some 3- and 1-spored, with clamps.
Marginal tissue not found. Trama of gills bilateral, very probably without terminal
inflated elements; subhymenium densely ramose to subcc‘)lular. Pileipellis consisting
of hyphae 2-7 p wide some of which oleiferous, gelatinized at surface. Remnants of
volva on cap consisting mainly of subcylindrical, subfusiform, and elongate-ellipsoid
cells up to 120 % 45 u in chains, Trama of stem with only a few terminal, upright,
clavate cells among many longitudinal chains of fusiform to cylindrical cells and
broad hyphae. Clamps present.

Hanrrat & pistriBuTioN.—Terrestrial in open prairies in Kansas.

Corrections ExamiNed.—U.S.A., Kansas: Rooks Co., 17 Sept. 1896, E.
Bartholomew (holotype: NYS); Stockton, 20 June 1927; K. Bartholomew (MICH).

OsservaTion.—Both collections studied are poorly annotated and it is not clear
whether Peck knew about the original colours or not.

Amanita prairiicola is undoubtedly close to A. vittadinii. However, the [ruit-bodies of
the former species studied are smaller, they have a less scaly stem and the cap shows
a more distinct pileipellis. Moreover the colours of A. prairiicola are not known for
certain and differences may exist. Well-annotated collections of this species are very
much needed for a thorough comparison with A. salmonea and A. villadinii.

Dr. R. Singer enabled me to study an annotated collection from Tucumin,
Argentina, provisionally named A. wittadinii, which I assume to be conspecific with
A. prairiicola Peck. 1 was unable to find any microscopical differences and as far as
I can judge from the dried specimens the fruit-bodies are very similar to those
described above. The macroscopical characters of A. prairiicola, however, are little
known. Moreover when [ was studing the Tucumin collection only very small
fragments of the type of A. prairiicola were available for comparison, so that I cannot
be more definite about the identity of this collection. Its most important characters
are:

Fruit-body white with sometimes slight brownish tinges at centre of cap and on
stem, and vague glaucous-cream tinge on gills. Cap up to 100 mm wide, convex,
ruptured-squamose with innate scales or triangular, appressed squamules. Stem u
to go % 15 mm, cylindrical, coarsely squamose. Flesh white, unchanging. Smell
indistinct. Spores 10.5-13.5 % 7.5-9 i, 1/b (3.15—)1.?—1.65 (average 1.4), slightl
thick-walled, with refractive contents. Basidia ?0—35 X 12-19 u, 4-spored, wit
clamps. Pileipellis with a very thin, gelatinized layer. Remnants of volva on cap
consisting ol rows of clongate cells in unknown position.

COLLECTION EXAMINED.—Argentina, Tucumin, Valle de San Javier, 30 Dec.
1951, R. Singer (T 1671) & [elberger (BAFC).
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In view of the colours and the irregularly shaped remnants of the volva on the
cap it does not seem likely that this collection belongs to A. ameghinoi (p. 358).

It should be remarked here that the scales on the stem mentioned in Dr. Singer’s
description are now indistinct in the dried specimens.

Amanita silvifuga Bas, sp. nov.—Figs. 39-41

Pileus go-150 mm latus, convexus vel plano-concavus, margine appendiculatus neque
sulcatus, albus vel pallide ochracco-bubalinus, siccus, verrucis adnatis, minutis vel majusculis,
(sub)conicis, rubro-brunneis vel concoloribus ornatus. Lamellac (sub)confertac, liberae,
18-25 mm latae, albac. Stipes 75-110 X 10-20 mm, subcylindraceus, solidus, albus, sursum
glaber, sub annulo squamis submembranaceis, latis, subcirculariter superpositis ornatus.
Annulus submembranaceus, albus, laevis. Caro alba. Sapor amarus. Sporae 7-9 X 5.5-7 i,
amyloideae. Fragmenta volvae cellulis elongatis, catenulatis composita, Fibulae frequentes.
Typus: ‘H. D. Thiers 1397, 12 Sept. 1951, Texas, Brazos Co., College Station’ (holotypus,
MICH; isotypus, L).

ErymoroGy: silva, forest; fugere, to flee (epithet formed by analogy with adjectives like
‘centrifugus’ and ‘lucifugus’).

Fruit-bodies (Fig. 39) large, gregarious to subgregarious. Cap go-150 mm wide,
convex to plano-convex, sometimes odplano-cnncavc with age, rather fleshy, with
non-sulcate, sll!lghlly projecting, eroded to a‘prcndjculatc margin, white to pale
ochraceous bufl, dry, with scattered, adnate, felted-fibrillose, conical to subconical,
small to moderately large, up to 4 mm wide, reddish brown to brown, with age
concolorous warts, sometimes passing into small fibrillose scales towards margin,
already in young states conspicuously areolate.** Gills crowded to subdistant, free to
remote, broad, 18-25 mm wide, white, with entire, concolorous edge; short gills
attenuate. Stem 75-110 X 10-20 mm, equal or, more rarely, slightly tapering or
broadening towards base, without bulb, solid, with simple, apical, patent to pendent,
white, non-striate, felted-membranous ring, glabrous above ring, with incomplete
girdles of white, appressed to recurving, submembranous scales below ring. Flesh
white. Smell indistinct. Taste distinctly bitter.

Spores [20/1] 7-9(-9.5) % (4.5-)5.5-7 pt, length-breadth ratio 1.15-1.5 (average
1.3), broadly ellipsoid to ellipsoid, sometimes obovoid, with moderately large,
abrupt apiculus, colourless, smooth, thin-walled, with refractive, granular-guttulate
contents, amyloid (Fig. 40). Basidia 30-45 x 8-10pu, 4-spored, with clamps.
Marginal tissue not lound. Trama of gills bilateral, probably with a rather distinct
hymenopodium of more or less ellipsoid cells up to 40 % 25 u; subhymenium ramose
to irregularly cellular. Pileipellis a difficult to delimit dense layer of narrow hyphae,

# This character is mentioned in Dr. H. D. Thiers’ description. It probably means that
the remnants of the volva are situated on rounded tubercles formed by the trama of the cap.

Expravation or FiGures 39-45

Figs. 39-41. Amanita silvifuga. — 39. Fruit-body (afier dried specimen). — 40. Spores, —
41. Section of volval wart from cap. (All figs. from type.)

Figs. 42-44. Amanita ameghinoi. — 42. Spores. — 43. Fruit-bodies. — 44. Elements of
volval remnants from cap. (Figs. 42, 44, from type; 43, after Speg., 1925: 277.)

Fig. 45. Amanita salmonea. — Spores, from Thiers g4701.
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in mature caps with thin, gelatinized layer of interwoven hyphae 3-7 u wide at
surface. Remnants of volva on cap (Fig. 41) colourless in alkaline solution, made up
mainIY of chains of subcytindrica?, slenderly fusiform and elongate, sometimes even
broadly ellipsoid cells up to 140 % 25 u and 80 x 45 u; chains of cells erect and
parallel in central warts. Trama of stem (Fig. 21) with erect, terminal, clavate
cells scattered among longitudinal rows of subcylindrical to slenderly clavate cells
and narrow to rather broad, longitudinal hyphae. Scales on stem consisting of
longitudinally arranged rows of mainly cylindrical, large cells. Clamps abundant.

Haprrar & pistrisuTion.—In open pasture in Texas without any near-by woody
vegetation.

CorrecTion ExaMiNeD.—U.S.A., Texas, Brazos Co., College Station, 12 Sept.
1951, H. D. Thiers 1397 (holotype, MICH; isotype, L).

BsERVATIONS.—In the two dried typc specimens at L the remnants of the volva
on the cap are now paler than the surface of the cap.

The voﬁra of A. silvifuga is rather thin, breaking up into small, more or less conical
and truncate-conical warts, and perhaps also patches, probably in ecarly stages.
These warts are adnate to the pileipellis and therefore become more or less flattened
or even torn on expansion of cap.

The type collection of A. silvifuga was filed in MICH under the name A. monticu-
losa (Berk. & Curt.) Sacc. However, this is a misapplication of that name, which
belongs to a species of the A. gemmata-complex (see p. 567).

Because of the submembranous scales on the stem A. silvifuga suggests A. vittadinit
and close allies. But the microscopical elementsof the volva onthecapseemto havea
more distinct erect-parallel arrangement than in those species. In this respect and be-
causeof the colourofthe volva it more closely resembles A. ameghinoi and A. salmonea.
The spores, however, are considerably smaller than in any of those species and are
the same size as those in A. lilloi and A. singeri.

It is remarkable that this should be the third species of subsection Vittadiniae
collected by Dr. H. D. Thiers in Brazos Co., Texas and known only from there.
Once again this clearly reveals how little we yet know even about the mycoflora of a
country with a relatively large number of active mycologists.

AMmaNITA AMEGHINOI (Speg.) Sing.—Figs. 42-44

Armillaria ameghinoi Speg. in Ap. Mus. nac. Hist. nat. B. Aires 6: g7. 1899. — Amanita
ameghinot (Speg.) Sing. in Sydowia 6: 344. 1952.

Descriprions & 1LLUSTRATIONS.—Speg. in Boln Acad. nac. Cienc. Cérdoba 28: 276,
fig. on p. 277. 1925; in Revia argent. Bot. x: 231. 1926; Sing. in Sydowia 6: 344. 1952.

Fruit-bodies (Fig. 43) of medium, rarely large size; according to Spegazzini’s
unpublished notes resembling species of Agaricus. Cap 50-100 mm across, convex to
Hat, fleshy, with inflexed, non-sulcate, appendiculate margin, white to pale pinkish
orange, probably dry and fibrillose, densely covered with small to large, whitish,

ExrLANATION OF FIGURES 46-51
Figs. 46, 47. Amanita salmonea. — 46. Dried fruit-bodies. — 47. Section of volval wart
from cap. (Both figs. from Thiers 4701.)
Figs. 48-51. Amanita lilloi. — 48. Elements of volval remnants from cap. — 49. Dried
fruit-body. — 50. Spores. — 51. Trama of gill (% 325). (All figs. from type.)
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Figs. 46-51
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later on dingy brown scales. Gills rather crowded, adnexed to free, rather broad
(5-10 mm wide), white to pallid (sometimes greenish according to Singer, l.c.}, with
entire edge; shape of short gills unknown. Stem 50 * 10-15 mm, subeylindrical,
sometimes with slight basal bulb or inflation, stum,whilc to pallid-orange, with
persistent, pendent, white, membranous ring; below ring more or less coarsely
scaly. Flesh white, sublactescent, unchanging. Smell weak, fungoid. Taste at first
mild, then acrid in throat. Spore print white, turning slowly pallid or pinkish, then
brownish.

Spores [lmfl‘] 11-13(=13.5) x 8-10 g, length-breadth ratio 1.2-1.35 (average 1.3),
broadly cllipsoid to ellipsoid, with subgranular, refractive contents and slightly
thickened wall, amyloid (Fig. 42). Basidia 35-55 % 10-13 p, mostly 2-, sometimes 1-,
rarely g-spored, with clamps. Trama of gi?]s impossible to analyze; subhymenium
probably cellular. Pilcipellis probably not gelatinized. Remnants of volva on cap
(Fig. 44) consisting of chains of elongate cells 60-100 x 20-40 u (perhaps also
larger) on hyphae 3-7 ¢ wide; many of these chains of cells parallel in crushed mounts
but exact position on cap uncertain. Trama of stem not studied (stem lacking).
Clamps abundant on basidia and in volva.

Hagprrat & pistriBuTion.—In fields (‘pampa’) in Argentina (provinces Buenos-
Aires, Catamarca, and Tucumén according to Singer, l.c.).

COLLECTIONS EXAMINED.—ARGENTINA, I%a Plata, 20 March 1888, C. Ameghino
(tyg;c: herb. Spegazzini 2850, LPS).

BSERVATIONs.—The type, the only collection studied, is in very poor condition
and stems are lacking. It was impossible to analyze the structure of the trama of the
ills. Singer (l.c.) found it bilateral in this species, but did not mention the collection
gy which he verified this character. Singer also found the basidia 4-spored. But in the
type the basidia arc mostly 2-spored and sometimes 1- or 3-spored (about 30 com-
pletely re-inflated basisia observed). If a 4-spored form exists, 1ts spores are probably
somewhat smaller than those of the type. This species is poisonous (Spegazzini,
1926: 231).

Spegazzini described the flesh as beingsublactescent. This noteworthy feature was
not mentioned by Singer, who collected the species himself.

Spegazzini (1925: 276) considered Amanita bresadolae (Rick) Rick®® to be a synonym
of his Armillaria ameghinot, Singer (1953 : 64), who studied the type, found Rick’s species
to be a Lepiota and renamed it L. crassior Sing.

See discussion under A. salmonea (p. 361).

AMANITA, SALMONEA Thiers—Figs. 45-47
Amanita salmonea Thiers in Mycologia g49: 720. 1957.

Fruit-bodies (Fig. 46) small to medium, gregarious. Cap 40-80 mm wide, convex
or conico-convex to plano-convex, sometimes plano-concave, occasionally with a
slight, broad umbo or slightly depressed at centre, rather thick-fleshed, with non-
sulcate, appendiculate margin, dry, smooth, glabrous and pink (Ridgway: ‘salmon
buff”) in very youni stages, but with surface-layer soon breaking up into small
(1—3 mm diam.), pink to dark pink (Ridgway: ‘cinnamon rufous’ to ‘hazel"), pointed,
sometimes even recurved warts on fibrillose, pink (Ridgway: ‘seashell pink’) back-
ground, finally becoming fibrillose-squamulose. Gills crowded to subdistant, narrowly
adnate to free, broad, 6-7 mm wide, ventricose, white, with entire to eroded edge;

4% Amanita bresadolae (Rick) Rick in Lilloa 1: 308. 1937; non A. bresadolae Schulzer in
Hedwigia 24: 132. 1885. — Basionym: Armillaria bresadolae Rick in Brotéria 5: 71. 1906.
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short gills attenuate. Stem 60-9o < 8-16 mm, equal with base slightly enlarged or not,
solid, above annulus white and subfibrillose, below annulus pale with incomplete
girdles of appressed to recurved, ferruginous, later on pinkish to whitish, fibrillose
scales. Ring subapical, patent to pendent, rather narrow, submembranous, rather
often torn, with thick edge, someumes forming merely a floccose-felted zone. Flesh
white, unchanging. Smell and taste indistinet.

Spores [20/2] 11-13.5 % 8-104, length-breadth ratio (1.1-)1.2-1.4(-1.55)
(averages 1.3-1.35), broadly cllipsoid to ellipsoid, sometimes obovoid, with abrupt,
rather large apiculus, colourless, rather thin-walled, with translucent to guttulate
contents, amyli’oid (Fig. 45). Basidia 55-70 x 11-14p, 4-spored, with clamps.
Marginal tissue in very young specimens consisting of strands of hyphae 3-10 4 wide
parallel to the edge and some basidiomorphous to septate, hair-like elements, soon
disappearing. Trama of gills bilateral, without terminal inflated cells; subhymenium
cellular. Pileipellis not differentiated ; trama of cap gradually passing into volva on
cap; in old specimens lach cells at surface sometimes agglutinating, thus simulating
a pileipellis. Remnants of volva on cap (Fig. 47) consisting of more or less parallel,
ercct chains of subcylindrical to slenderly fusiform, sometimes elongate-cllipsoid
cells 50-160 « 20-40 u and scattered, branching hyphae 3-7 u wide; in tips of
central warts elements more or less agglutinated. Trama of stem with scarce, large,
inflated, upright, terminal cells among very abundant, longitudinal rows of su
cylindrical to slenderly fusiform cells up to2o u wide, and scattered, lon{ludinal
hyphae 2 # and wider. Remnants of volva on stem similar to those on cap but cells
somewhat smaller and apical cells often elongate-cllipsoid. Clamps abundant.

Hagprrar & mistrisurion.—Terrestrial on lawns in Texas.

CorLEcTIONS EXAMINED.—U.S.A., T ¢ x a s, Brazos Co., Colle%c Station, 14 Scfl.
1951, H. D. Thiers 1393 (holotype: MICH); 23 Oct. 1957, H. D. Thiers 4701 (L).

Amanita salmonea is close to or perhaps even conspecific with 4. ameghinoi (p. 358).
These two species have more or less the same habit, similar spores and a volva
forming a smooth continuous layer over the very young caps, breaking up into warts
and patches later on.

According to Spegazzini, in A. ameghinoi the young cap is white and smooth, the
mature cap pinkish-orange marmorate with dingy brown patches, whereas, accord-
ing to Thiers, in A. salmonea the young cap is pink and smooth, and the mature cap
pink with dark pink ‘scales’.

1 found the majority of the basidia 2-spored in the type of A. ameghinoi, but those
of A. salmonea 4-spored.

Unfortunately the type of A. ameghinoi, the only collection of this species I was able
to study, is in very poor condition. For a more definite conclusion about the relations
of the two species more must be known about A. ameghinoi.

Because of the completely smooth cap in young specimens of both A. ameghinoi and
A. salmonea, these two species are of very great interest (see note on p. 348).

Amanita vieror Sing. & Digilio—Figs. 48-51
Amanita lilloi Sing. apud Sing. & Digilio in Lilloa 25: 245. 1951.

Fruit-bodies (Fig. 49) medium to large. Cap 40-95 mm, white, dry, with non-
sulcate, appendiculate margin, at first densely covered with 3-5 mm high, floccose,
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subpyramidal warts, later becoming subverrucose. Gills crowded, adnexed to nearly
frce, moderately broad, pale cream, pale ochraceous after drying;; short gills attenuate.
Stem 40-60 % 8-16 mm and cylindrical above the soil, with 35-60 mm long,
tapering root in the soil, solid, white, in some specimens below ring densely covered
with erect to recurved floccose warts or scales, in others merely fibrillose-squamulose,
with apical, thick, striate ring with double edge. Flesh white, unchanging. Smell
strongly like ‘chloride of lime’. Spore print white.

Spores [25/1] (6.5-)7-8.5 % (5.5-)6-7(-7.5) p, length-breadth ratio 1.1-1.35
(average 1.2), subglobose to broadly ellipsoid, amyloid, thin-walled (Fig.aj;u). Basidia
35-40(-50) % g-11 u, 4-spored, with clam})s. rama of gills bilateral, probably
without terminal, inflated cells, consisting ol 4-15 ¢ wide, diverging hyphae, of a
cellular hymenopodium (cellsupto 25 % 20 u) about as thick as hymenium, and of a
narrow, dense, inflated-ramose subhymenium (Fig. 51). Pileipellis not differentiated.
Remnants of volva on cap (Fig. 48) consisting of chains of mainly clongate-fusiform
cells up to 150 x 25 or 100 X 35 and branching hyphae 2-10 # wide; rows of
cells parallel in tips of warts, but more or less interwoven and with more slender cells
in lower parts of warts; gradually passing into trama of cap. Warts on stem similar
to those on cap. Trama of stem with terminal, upright, large, clavate cells among
hyphae. Clamps abundant.

ﬁABITAT & opistriBuTioN.—Terrestrial (type found in garden), Argentina.

COLLECTIONS EXAMINED.—ARGENTINA, Tucumian, Ciudad, 6 Nov. 1950,
M. Grassi T. 1016 (isotype: MICH).

The often subglobose spores of this species suggest the spores in stirps Nauseosa.
Morcover the present species has a strong and unpleasant smell.

However, in stirps Nauseosa at least part of the spores of each specimen are strictly
globose. In addition to this, the distinct, wart- to scale-like remnants of the universal
veil on cap and stem of A. [illoi resemble those found in stirps Vittadinii.

AMANITA BOLIVIANA, nom. prov.—Figs. 52-54

Fruit-bodies (Fig. 52) small, slender, subgregarious. Cap 25-45 mm wide, convex
to plano-convex with non-sulcate margin, white, dry, minutely J::ulvcrulem-squamu-
losc with small, white, floccose patches and flecks. Gills crowded, free, 4-6 mm wide,
white. Stem 70-100 mm long, 6 mm wide above, 8-10 mm wide below at sub-
ventricose-fusiform, short-rooting base, solid, firm, white, floccose-scabrous, exannu-
late, without distinct remnanits of volva. Flesh white, unchanging, firm.

Spores [20/1] 87.5—)8-9.5 % 6.5-7.5(-8.5) n, length-breadth ratio 1.05-1.35
(averages 1.2-1.25), subglobose to broadly ellipsoid, seldom ellipsoid, with very
slightly thickened wall, smooth, colourless to slightly yellowish, with granular,
refractive contents, with abrupt apiculus, amyloid (Fig. 53). Basidia about 35-45 x
8-11 u, 4-spored, with clamps. Pilcji‘)ellis merely a somewhat denser, non-gelatinized
layer of hyphac between volva and trama of cap. Remnants of volva on cap (Fig.
54) and at lower part of stem consisting mainly of rows of subcylindrical to ellipsoid
cells about 30-80 x 12-35 p; terminal members of rows sometimes broadly ellipsoid
to subglobose. Trama of stem with large, clavate, cells. Clamps present,

Hanirar & opistrisurion.—Terrestrial in forest in Bolivia.

CovrrecTioN EXAMINED.—BoLivia, dep. P ando, Cobija, 1 Febr, 1948, E. 7. 1.
Corner Bol. g (L).

OsservaTions.—The collection studied consists of two dried, longitudinal slices
of a stem and one very thin, radial slice of a cap accompanied by field-notes and a
rough pencil-drawing. The tissues are difficult to study. For these reasons the
collection is unsuitable as type.
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Figs. 52-54. Amanita boliviana. — 52. Fruit-body. — 53. Spores. — 54. Elements of volval
remnants from cap. (All figs. from Corner Bol. g; 52, after sketch in field-notes.)

Figs. 55-57. Amanita singeri. — 55. Dried fruit-body. — 56. Spores. — 57. Elements of
volval remnants from cap. (All figs. from type.)
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Although the collection studied is very poor, sufficient data are known to be sure
that it represents a species closely related to A. lilloi or perhaps even a form of that
species. For the moment it seems expedient to keep this fungus apart under a provi-
sional name because of the following facts: (i) The macroscopical aspect of the
covering of the cap as noted in the field by Corner (minutely pulverulent-squamulose
with small, floccose patches) is rather different from that in A. lillor (with distinct,
about 3-5 mm high, floccose warts). (ii) The stem of A. baliviana is exannulate; A.
lillot has a very distinct ring. (iii) The spores of A. boliviana are slightly larger than
those of A. lillei, viz. (7.5-)8—9.5 % 6.5-7.5(-8.5) u against 7-8.5 x 6-7(-7.5) u.

Amanita singeri Bas, sp. nov.—Figs. 55-57

Pileus 4o-70 mm latus, convexus dein applanatus, margine leviter appendiculatus neque
sulcatus, albus vel albidus, interdum pallide griscus, siccus, verrucis adnatis fibrillosis con-
coloribus vel brunneolis ornatus, dein sublevigatus. Lamellae subconfertae, liberae, latae,
ventricosae, salmoncae. Stipes 30-50 mm longus, 7-12 mm latus, aequalis, basi repente
terminatus vel attenuatus (baud inflatus), albus, brunnescens, levis vel subsquamosus, volvae
fragmenta inconspicua praebens. Annulus membranaceus vel laciniatus, albus. Caro alba,
interdum sub cute leviter lutescens, Sporac 7-9(=10.5) X 5-7(=7.5) i, amyloideac. Fragmenta
volvae cellulis clongatis, catenulatis composita. Fibulae frequentes. Typus: ‘R, Singer &
J. E. Wright § 298, 15 Nov. 1962, Argentina, Sierra de la Ventana' (BAFC).

Erymorocy: Named in honour of Dr. R, Singer.

Fruit-bodies (Fig. 55) small or medium, solitary. Cap about 40-70 mm wide,
convex, then flat, with non-sulcate, slightly appendiculate, rounded margin, white or
whitish, sometimes bccominF Falc grey, dry, with rather dense and small, concolorous
orslightly browner, adnate, felted-fibnillose, subsquarrose or subverrucose remnants of
volva, but sometimes ncarly glabrous. Gills moderately crowded, free, broad,
ventricose, rounded near margin of cap, pale salmon to salmon (Maerz & Paul:

F-8/g; Ridgway: ‘polar bear’ with ‘peach blow’ shades); short gills attenuate,

tem about 30-50 x 7-12 mm, cylindrical or slightly fusiform, probably solid,
with non-inflated, abrupt or tapering base, white, becoming dingy brownish with
age and where bruised, with some very inconspicuous, thin and narrow, incomplete
girdles formed by remnants of volva on lower half, but sometimes glabrous; with
pendent, white, membranous or torn, apical to median ring sometimes with thickened
edge. Flesh white, unchanging or turning somewhat yellowish below surface of cap,
without distinct odour or witlrslight smell of ‘chloride of lime'.

Spores [30/4] 7-9(-10.5) X 5-7(=7.5) i, length-breadth ratio (1.1-)1.2-1.45(~1.55)
{averages 1.25-1.35), broadly ellipsoid to ellipsoid, rarely subglobose, thin-walled,
colourless with one to many refractive droplets inside, amyloid (Fig. 56). Basidia
30-45 % 8-12 u, 4-, sometimes 2-spored, with clamps. Trama of gills bilateral,
probably without inflated terminal cells; diverging zones consisting of cylindrical
to subclavate cells 5-15(-20) u wide; hymenopodial cells up to 20 x 15 u; sub-
hymenium subramose to subcellular, Pileipellis not very well differentiated ; merely a
denser layer between volva on cap and trama of cap, gradually passing into both,
not gelatinized. Remnants of volva on cap (Fig. 57) consisting of rows of mainl
cylindrical to clongate-fusiform cells about 60-200 x 15-30(-50) u, sometimes wi
the terminal cells more ellipsoid Sc.g. 70-130 ¥ 45-50 p) ; colourless to pale brownish
in alkaline solution; chains of cells more or less interwoven parallel to surface of cap
in inner parts, but tending towards a more crect position in outer parts, thus forming
rather vague warts or scales; oleiferous elements present. Trama of stem consisting
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of large, clavate, terminal cells, longitudinal rows of cylindrical cells and rather
scarce hyphae. Remnants of volva on lower halfl of stem same structure as those on
cap. Clamps abundant.

ITAT & DIsTRIBUTION.—Under various trees and in fields in Argentina.

COLLECTIONS EXAMINED.—ARGENTINA, Buenos Aires: Sierrade la Ventana,
15 Nov. 1962, R. Singer & 7. E. Wright § 238 (type: BAFC); Moreno, g Dec. 1962,
R. Singer § 392 (BAFC).

OgservaTions.—It is possible that sometimes the remnants of the volva, while
still covering the cap completely, become gelatinized or at least agglutinated at the
surface, in this way imitating a gelatinized pileipellis. Something like this is to be
seen in one of the type specimens.

This small to medium, white to greyish white species from Argentina, with its
rather inconspicuous remnants of the volva on the cap and the cylindrical to
fusiform stem, should be easy to recognize by its salmon-coloured gills.

Dr. R. Singer, who considered this species undescribed and gave it a manuscript
name, kindly put his material and notes at my disposal. I have taken the liberty of
naming it after him.

See the remarks on the insufliciently known A. spissa var. laeta Rick on p. 561.

Amanita bubalina Bas, sp. nov.—Figs. 58-61

Pileus B-30 mm latus, convexus, margine appendiculatus neque sulcatus, pallide ochraceus,
siccus, verrucis adnatis, conicis, concoloribus dense obsitus. Lamellae subconfertae, adnexae
vel subliberae, modice latae, albac vel pallide ochraceae, interdum avellancae. Stipes
12-90 mm longus, 12-20 mm latus, sursum attenuatus, late clavatus vel abrupte bulbosus,
solidus, pallide ochraceus, annulatus, floccosus, basi squamis vel verrucis adnatis concoloribus
ornatus. Annulus submembranaceus, albus, Caro alba, postea in bulbo sublutescens. Sporae
7-9 %X 5-6.5 p, amyloideac. Fragmenta volvae cellulis elongatis catenulatis composita.
Fibulae frequentes. Typus: ‘E. florak 64/94, 3 March 1962, Argentina, Tucumdn® (L).

Erymorocy: bubalinus, buff.

Fruit-bodies (Fig. 60) small, solitary or gregarious, sometimes subfasciculate.
Cap 8-30 mm wigc, hemispherical to convex, with appendiculate, non-sulcate
margin, pale ochraceous, paler at margin, dry, covered with adnate, small, pointed,
felted, concolorous warts. Gills subdistant, adnexed to almost free, rather broad,
white at first, later pale ochraceous to avellaneous; with concolorous, entire edge;
short gills attenuate. Stem 12-30 X 12-20 mm, tapering upward, with broadl
clavate to abruptly bulbous, napiform base, solid, pale ochraceous, floccose witﬁ
several circles of very distinct, concolorous, adnate, appressed, scale-like to ercct,
wart-like remnants of volva at base and white, felted-membranous, pendent, rather
persistent ring near top. Flesh firm, white, later yellowish in bulb. Smell strongly
acidulous (like freshly mown grass). Taste mild.

Spores [20/1] (6.5-)7-9(-9.5) * 5-6.5 u, length-breadth ratio 1.2-1.5 (averages
l.:i—l. 5), broadly ellipsoid to ellipsoid, with moderately large, abrupt apiculus,
co our?css, rather thin-walled, with guttulate contents, amyloid (Fig. 61). Basidia
33-37 % 7-9p, 4-spored, with clamrs. Marginal tissue in very youn;i specimens
consisting of only a few scattered hyphae along edge of gill. Trama of gills bilateral,
diverging hy;’phac up to 12 u wide, without terminal inflated cells; subhymenium
subramose. Pileipellis not differentiated. Remnants of volva on cap (Figs. 58-59)
consisting mainl,; of long chains of subcylindrical, clongate-fusiform, slenderly

6
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clavate, elongate-ellipsoid and sometimes even broadly ellipsoid cells up to 150 % 50pu
and scattered hyphae 4-10 u wide; chains of cells interwoven but with preference
for anticlinal dircction, more or less parallel and in more erect position in tips of
warts; walls very slightly thickened. Trama of stem (Fig. 22) with terminal, inflated
cells (mostlir <150 X bo y, but a few much larger) among abundant, more or less
longitudinal rows of subcylindrical to rather irregularly shaped cells with very
slightly thickened walls. Remnants of volva on stem made up of fasciculate chains of
elongate cells up to 180 % 40 u. Clamps abundant.

HasitaTr & DlmlBUﬂON.—’Fcrrcstrial in forest at about 1000 m alt.; Argentina.

COLLECTION EXAMINED,—ARGENTINA, Tucumén, Ciudad Universitaria,

March 1962, E. Horak 6 {94 (holotype, L; isotype in private herbarium of Dr. E.

orak, Zirich, not studie

OgservaTions.—Most of the data on macroscopical characters in the description
above have been taken from Dr. Horak’s field-notes, some of them from his water-
colour drawing and some from the dried type collection. The breadth of the stem
mentioned is apparently that of the bulbous part. The colour of the cap and the stem
in the water-colour drawing is ochracecous-bufl (Munsell 2.5 Y 8/4; slightly less
pink than Séguy 250).

Amanita bubalina resembles both A. lilloi and A. singeri. Amanita lilloi differs by its
verrucose-squarrose cap, white colour, rooting, non-bulbous stem and less elongate
spores; A. singeri by its white cap and salmon gills, the thin universal veil, forming
scarcely any warts, and the non-bulbous base of the stem. Moreover, the cells of the
volva and the trama of the stem seem to have thicker walls in A. bubalina than in the
other two species.

The broadly clavate to abruptly bulbous base of the stem of A. bubalina is unusual
in subsection Vittadiniae.

Stirps Nana

Basidia with clamps. Spores > g.5 p, ellipsoid to clongate, thin-walled, with abrupt
apiculus. Remnants of volva on stem concentrated below at not or hardly enlarged
base and there forming a felted-flocculose sock or perhaps sometimes a few felted-
floccose girdles.

Amanita nana has the sam¢ type of fruit-body as the species of the A. vittadinii-
group in the former stirps, but in the mature fruit-body the volva is more or less
ocreate instead of scattered over the greater part of the stem. In a few dried specimens
the volval sock even has a very narrow free margin.

It is not clear whether this means that the lower part of the stem does not partici-
pate in the process of elongation or that it slips out of the volva. To my mind the
former is the case.

ExpraxaTION OF Fioures 58-62

Figs. 58-61. Amanita bubalina. — 58. Elements in base of volval wart from cap. — 59.
Elements in apex of same wart, — 60. Fruit-bodies, — 61. Spores. (All figs. from type;
60 after Horak’s water-colour.)

Fig. 62. Amanita nana. — Crushed volval remnants from cap of type.
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The remnants of the volva on the cap are rather indistinct. Probably the elements
of the volva on the cap are erect-parallel only at the very centre but more or less
repent on the greater part of the limb.

So far this stirps comprises only one species.

AMmANITA NANA Sing.—Figs., 62-65

Amanita nana Sing. in Notul, syst. Scct. crypt. Inst. bot. Komarovii Acad. Sci. URSS 5: 85.
1941. — Armillaria nana (Sing.) Locquin in Bull, Soc. mycol. France. 68: 167. 1952,

Fruit-bodies (Figs. 63, 65) small and rather slender. Cap about 20-50 mm wide,
convex to flat, with non-sulcate, appendiculate margin, probably white (dried speci-
mens pale creamy bufl to brownish), dry, flocculose-felted, with badly delimited,

robably white (i'n dried specimens concolorous to slightly brownish), floccose-
elted, adnate patches to scales, at centre sometimes with subpyramidal, felted
warts, Gills crowded, just free, rather broad, ventricose, colour unknown (reddish
brown in dried state), with entire edge; short gills rounded to attenuate. Stem about
40-70 % 4-8 mm, equal with subfusiform or subclavate base (enlargement however
very slight), solid, probably white (creamy buff to isabella in dried specimens) at
about § to } from apex Wit},l narrow, probably concolorous, submembranous-felted,
smooth ring with thick, floccose, verrucose cJ' ¢, minutely fibrillose, but just above
base with 15-25 mm high, floccose-felted to floccose-squamulose sheath of volval
tissue of which upper edge sometimes just free.

Spores [40/6] (9—)?.5—12(—13) X 6—88»10) 1, length-breadth ratio 1.35-1.8 (aver-
ages 1.45-1.55), ellipsoid to elongate, with abrupt, moderately large :;piculus,
colourless, thin-walled, with subguttulate to translucent contents, amyloid (Fig. 64).
Basidia 40-50 x g-12(-14) u, g4-spored (perhaps also some 2-spored in type), with
clamps. Marginal tissue not found. Trama of gills bilateral; subhymenium densely
ramosce to subcellular. Pileipellis not differentiated; trama of cap gradually passing
into volva on cap. Remnants of volva on cap (Fig. 62) consisung of long rows of
subceylindrical, elongate-fusiform, subclavate and elongate-ellipsoid cells 40-80(-100)

% 8-25 p, on scattered narrow hyphae; rows of cells casily breaking up, in outer
layer of volva more or less upright and fasciculate. Trama of stem with upright,
terminal, clavate cells among longitudinal hyphae. Remnants of volva at base of
stem made up of hyphae, 3-7 u# wide, andsubcylindrical cells up to 100 x 15 u.
Clamps present. d

Haprrar & pistrisuTioN.—In steppes and semi-deserts in Central Asia.

CorrecTions ExaMINED.—U.S.S.R.,, Kazakhstan, Golodnaya Step’, 5 April
1915, O. A. Fedtschenko (holotype: LE); W, Pakistan: Lhadhar, Sheikhupura
near Lahore, 12 Oct. 1952, . Ahmad 4973 (L); Bahawalpur, Bahawalnagar,
18 Aug. 1966, S. Ahmad 19367b (L).

OsservaTions.—Apparently Singer described this species from a dried collection
without field-notes and the original colours, taste, and smell are inknown. The second
collection is very well preserved but also without notes. However, it is rather certain
that before drying the colours were white or pale.

The type is in rather poor condition, but the ocreate volva at the base of the stem,
which is very characteristic in the specimens of the second collection, is still vaguely
visible.

According to S. Ahmad (1956: 76) this species is common in the north-eastern
part of West Pakistan.
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Figs. 63-65. Amanita nana. — 63. Dried fruit-body. — 64. Spores. — 65. Dried fruit-bodies.
(Figs. 63, 64, from type; 65, from Akmad 4973.)
Fig. 66. Amanita hesleri. — Elements of volval remnants from cap of type.
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Amanita nana is a small, probably white to whitish species from Central Asia, with
an indistinctly patchy to scaly, flocculose-felted cap and subeylindrical, annulate
stem with a not or hardly enlarged base around which the remnants of the volva are
concentrated like a felted-flocculose sheath.

Because of the shape of the fruit-body and the large, ellipsoid to clongate spores it
resembles the species of the group around A. vittadinii. Because of the behaviour of
the volva on the stem, however, it is placed in a separate stirps.

Stirps HesLER1

Basidia clamglms. Spores 10.5-12.5 u long, ellipsoid to elongate (l/b 1.5-2.0), thin-
walled, with abrupt apiculus. Volva forming grey-brown to dark grey, fibrillose
warts to scales on whitish cap, leaving scarcely any remnants on stem or subclavate
to subfusiform base.

Among the clampless species of subsection Vittadiniae, the only species of this
stirps, A. hesleri, is unique because of the ellipsoid to clongate, thin-walled spores
and the dark volva. If the lack of clamps is disregarded the species differs from
the species with clamps by its dark volva and the almost complete lack of volval
remnants on the stem.

Amanita hesleri Bas, sp. nov.—Figs. 66—70

Pileus fere 70-100 mm latus, convexus, dein expansus, siccus, postea interdum subviscidus,
margine appendiculata, leviter vel haud sulcata, verrucis subpyramidalibus vel squami-
formibus, adnatis, brunneis vel fusco-griseis, fibrillosis ornatus. Lamellac (modice) confertae,
adnexae, ventricosac, sat latae, albae, dein interdum pallide incarnatac. Stipes usque ad
140 mm altus, usque ad 15 mm latus, subaequalis, basi usque ad 30 mm lata, subclavata
vel clongato-fusiformi, albus, exannulatus, flocculosus vel squamulosus, reliquis volvae
inconspicuis vel nullis. Caro alba, odore saporeque indistincto. Sporae 10.5-12.5 X 5.5-7.0 &,
amyloideae. Fragmenta volvac cellulis elongatis catenulatis composita. Fibulae nullae.
Typus: ‘W. C. Coker 7166, 28 Scpt. 1923, U.S.A., North Carolina, Chapel Hill, Emerson
farm' (NCU).

Erymorocy: Named in honour of Dr. L. R. Hesler.

Fruit-bodies (Figs. 67, 68) medium to large. Cap about 70-100 mm and wider,
convex to flat, with low, broad umbo to slightly depressed at centre, with smooth to
slightly sulcate, floccose-appendiculate margin, soft-fleshed, dry, sometimes sub-
viscid with age, white to pallid, covered with rather large, fibrillose, adnate, brown
to dark brownish grey, low pyramidal warts at centre (and there often confluent)
passing into appressed, more scattered scales towards margin. Gills crowded to
rather crowded, adnexed, rather broad (up to g mm wide), ventricose, white, some-
times becoming flesh pinkish, with flocculose edge: short gills attenuate. Stem up
to 140 mm long and 15 mm thick, subcylindrical with slenderly clavate to slenderly
fusiform, up to 30 mm wide base, solid, white, exannulate or sometimes with imper-
fect ring of slivers around the top, pulverulent-flocculose in upper part to fibrillose-
squamulose in lower part, sometimes with a few vague, whitish to grey, fibrillose,
scale-like or wart-like remnants of volva just above enlarged base. I?’rlcsh white,
unchanging, soft. Smell and taste weak or lacking. Spore print (only a very thin one
from Coker 7166 available) probably white.

Spores [40/2] 10.5-12.5 X 5.5-7.0 u, length-breadth ratio 1.5-2.0 (averages
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70

Figs. 67-70. Amanita hesleri. — 67, 68. Dried fruit-bodies. — 6g. Elements of volval remnants
from cap. — 70. Spores. (Figs. 67, 69, 70, from Hesler 226g4; 68, from type.)
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1.8-1.9), ellipsoid to elongate, sometimesslightly attenuate towards apex, or slightly
constricted, or slightly hooked near apiculus, thin-walled, colourless, with somewhat
refractive, subgranular contents, amyloid (Fig. 70). Basidia 40-50 % g-11 p, 4-
spored, clampless. Marginal tissue abundant, consisting of many, up to 55 * 35 u,
piriform cells, clongate cells, parts of hyphae ete. Trama of gills bilateral (1impossible
to establish presence or absence of terminal, inflated ccllsﬁ; subhymenium subcel-
lular to cellular; hymenopodium well developed, consisting of large, more or less ellip-
soid cells. No continuous pileipellis but under remnants of volva a brownish-yellowish
layer of hyphae, about 3-10 p wide, with somewhat thickened, refractive, yellowish
walls; hyphae irregularly disposed directly under warts, but more periclinal in
lower parts. Remnants of volva on cap (Figs. 66, 6g) consisting of rows of large, sub-
cylindrical, clongate-fusiform or more rarely ellipsoid cells, originating from narrow
branching hyphae; inflated cells colourless in alkaline solution, up to 200 % 55 u;
rows casily breaking up, probably often 2-4 cells long, repent, but probably more or
less erect in pyramidal warts. Trama of stem with abundant, large, upright, clavate,
terminal cel?s. Clamps not found.

Haerrat & pistriBurioN.—Terrestrial in woods in castern U.S.A.

CovrrecTions EXAMINED.—U.S.A.: North Carolina, Chapel Hill, Emerson
Farm, 28 Sept. 1923, W. C. Coker 7166 (type: NCU, fragmentsinL); Tennessee,
Knoxville, 11 July 1963, L. R. lgesler 25794 (TENN, L); Great Smoky Mits., Cades
Cove, 6 Oct. 1957, L. R. Hesler 2264 (’I?lnNN, fragments in L).

OpnservaTions.—From Coker’s notes it appears that the cap may be somewhat
viscid. A slight tendency of the remnants of the volva to gelatnize can be demon-
strated under the microscope.

It is difficult to decide whether the layer of somewhat refractive hyphae under-
neath the remnants of the volva on the cap belongs to a pileipellis which is only
partly developed or else represents an inner layer of the volva.

I discovered the present species in Dr. L. R. Hesler's herbarium at Knoxville,
where two collections of it were filed as an unnamed species. Later a third collection
was found among unnamed collections from Dr. W. C. Coker’s herbarium at Chapel
Hill. I have selected the last mentioned collection as type because it is accompanied
by a good description of the specimens in fresh state. But the specimens of Hesler
22694 are in better condition.

Amanita hesleri is a very characteristic species because of the grey-brown to dark
grey, fibrillose volval scales on the dry cap, which resemble those on the cap of
Strobilomyces-species. Moreover it has the most elongate spores (l/b 1.5-2.0) of
all the species of subsection Vittadiniae and is the only species in that subsection in
which volval remnants are practically lacking on the stem. An examination of
fresh button-stages of this species is essential.

ExpranaTion oF FiGures 71-76

Figs. 71-73. Amanita roseolescens. — 71. Fruit-bodies. — 72. Spores. — 73. Elements of
volval remnants from cap. (Figs. 71, after Pearson, 1950: pl. 15; 72, 73, from type.)

Figs. 74-76. Amanita pracgraveolens. — 74. Dried fruit-body. — 75. Spores. — 76. Dried
fruit-body. (Figs. 74, 75, from type; 76, from Murrill, 23 July rgso.)
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Stirps NAUSEOSA

Basidia with clamps. Spores 7-11 u long, globose to broadly ellipsoid (I/b 1.0-1.3),
with thin or slightly thickened wall and with abrupt or tapering apiculus. Volva
lanose-floccose to floccose-pulverulent; its remnants on stemn concentrated at middle
part. Stem equal or with a small basal bulb. Colours whitish to red-brown. Smell
strong and unpleasant.

In this stirps the fruit-body hasan appearance which is rather unusual in Amanita.
The principal reason for this is that the remnants of the volva on the stem are thickest
at the middle, just below the level where in the young fruit-body the margin of the
cap meets the stem. The stem is slender and subcylindrical to relatively short with a
somewhat bulbous base.

It is remarkable that all three species included in this stirps have been described
as species of Lepiota. Besides the general habit, the soft flesh of the mature fruit-body
may be one of the reasons for this. However, the amyloid spores, the bilateral trama of
the gills, and the Amanita-structure of the stem reveal the true affinity of these species.

The globose o broadly ellipsoid spores, sometimes with slightly thickened walls,
together with the lanose to floccose nature of the volva suggest stirps Thiersit. But
in that stirps clamps are absent and the spores more distinctly thick-walled.

Key 10 THE spPECIES OF sTIRPS Nauseosa

1. Spores g-11 X 8-10 p. Cap and stem shaggy when young. Fruit-body white at first,
later turning pinkish-ochraceous. S, Africa. A. roseolescens, p. 374
1. Spores 7-9 % 6.5-8 .
2. Fruit-body white to pinkish isabella. Gills narrow. Ring submembranous. Florida.
A, praegraveolens, p. 375
2. Cap and middle part of stem reddish brown. Gills broad. Ring friable. Greenhouses
in England. A. nauseosa, p. 376

Amanita roseolescens (Pearson) Bas, comb. nov.—Figs. 71-73

Lepiota roseolescens Pearson & Stephens apud Pearson in ‘I'rans. Brit. mycol. Soc. 33: 288,
pl. 15. 1950 (basionym),

Fruit-bodies (Fig. 71) large to very large, growing in rings. Cap 100-160 mm wide,
semiglobate to convex, thick-fleshed, with appendiculate, non-sulcate margin, white
to pale ochraceous, with slight pink tinge (pinkish buff’ when freshly dried), dry,
entirely lanose-squarrose when young, fibrillose-subsquamulose with squamulose
centre with age. Gills crowded, free, broad, 6-14 mm wide, at first white, later pink
to pinkish bu%‘, with serrate edge; short gills attenuate. Stem 100-140 * 15-30 mm,
equal or slightly enlarged below but not bulbous, solid (?), pinkish white to pinkish
buff, with thick, lanose-squamose covering especially at the middle, nearly glabrous
near base, with apical, pendent, submembranous, readily torn, pinkish white annulus,
Flesh white, turning very pale pinkish buff. Taste mild. Smell sweetish soap-like
when young, becoming very unpleasant with age (‘boiling glue’). Spore print white
to pinkish white.

Spores [20/1] g-11(-12) x 8-10(-10.5) g, length-breadth ratio 1.0-1.25 (average
1.15), globose to broadly ellipsoid, often slightly tapering towards broadly implanted,
rather large apiculus, colourless, refractively guttulate, with slightly thickened wall,
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amyloid (Fig. 72). Basidia 4-spored (some 2- or 3-spored ?), with clamps. Marginal
tissuc not found. Pileipellis merely a somewhat denser layer between trama of cap
and volva; not gelatinized. Remnants of volva on cap (Fig. 73) made up of abundant
chains of subcylindrical to slenderly fusiform cells, 40-130 x 15-35 g, and rather
scarce hyphae; chains probably more or less parallel in upper part of warts. Trama
of stem with large, upright, clavate, lcrminarcclls probaE[)y‘5 intermixed with many
broad hyphae. Remnants of volva on stem at least partly consisting of large clongate
cells, Clamps present.

Hasrrat & pistrisuTion.—Terrestrial in fields; South Africa.

CorrecTiON EXAMINED.—SouTH AFRIcA, Cape Province, Valkenberg,
May 1949, M. Cole-Rous & E. L. Stephens (holotype: A. A. Pearson 681, K).

Amanita roseolescens is a species from South Africa with a large to very large, thickset,
pinkish white to pinkish buff fruit-body with pink to pinkish buff gills and with a
strongly lanose-floccose cap and middle part of stem.

This species has the largest spores of all the species of the, undoubtedly closely
related, stirpes Nauseosa and Thiersii, Together with the small-spored A. praegraveolens
it also has the most ellipsoid spores in these two stirpes. Apparently A. roseolescens
and A. praegraveolens are intermediate between stirps Vittadinii on the one hand and
stirpes Nauseosa and Thiersii on the other.

As the type specimens came from a large ring on a football field, A. roseolescens
is almost certainly non-mycorrhizal.

AMANITA PRAEGRAVEOLENS (Murrill) Sing.—Figs. 74-77

Lepiota praegraveolens Murrill in Bull. Torrey bot. Club 66: 153. 1939. — Amanita prac-
graveolens (Murrill) Sing. in Lilloa 22: 388. 1951.

Venenarius malodorus Murrill in Q. J1 Florida Acad. Sci. 8: 183. 1945. — Amanita malodora
(Murrill) Murrill in Q. JI Florida Acad. Sci. 8: 198. 1045.

Fruit-bodies (Figs. 74, 76) medium to large, solitary or gregarious. Cap 60-125 mm
wide, convex to plano-concave, with non-sulcate, appendiculate margin, white to
pinkish isabella, dry, subfelted, glabrescent or becoming squamulose, with small,
thin, whitish, floccose remnants of volva forming subpolygonate patches; towards
margin these sometimes passing into scattered, transversely elongate, scale-like
patches. Gills crowded, adnexed to free, narrow, white, sometimes slightly pinkish,
with more or less eroded cdge; short gills attenuate. Stem 100-150 x 7-20 mm,
equal or somewhat tapering downward, but usually with a rather small, subglobose
to ellipsoid basal bulb, solid, white, above subapical ring glabrous and minutely

ooved, beneath ring floccose-squamulose and sometimes conspicuously grooved,
E:lt lower third merely fibrillose with only a few flocks or glabrous; without distinct
remnants of volva at Kasc. Ring subapical, thin, membranous-subfelted, entire and
ample or torn, white to pallid or pinkish, non-striate above. Flesh white, unchanging.
Smell strong, sickening. Taste not unpleasant, fungoid or slightly adstringent. Spore
print white.

Spores [3?,:'?] 7-9(—9.5) % 6.;,-8(—9(2 1t, length-breadth ratio 1.0-1.3 (averages
1.05-1.2), globose to broadly ellipsoid, with abrupt, small to moderately large
apiculus, colourless, with not or hardly thickened wall, with subgranular to trans-
lucent contents, amyloid (Fig. 75). Basidia 35-45 % 10-13 u, 4-spored, with clamps.
Marginal tissue consisting of abundant small, basidiform to piriform cells, about
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15-30 % 6-14 u, on collapsed hyphac parallel to edge of gill. Trama of gills bilateral ;
subhymenium densely ramose to subcellular; hymenopodium made up of small
cells; oleiferous hyphae rather abundant in central layer. Pilcipellis not very well
differentiated, not gelatinized, consisting of repent elements similar to those of volva.
Remnants of volva on cap g“ig. 77) consisting of readily disjoining rows of mainly
subcylindrical to slenderly fusiform and some ellipsoid, clavate and ellipsoid cells
about 30-110 % 10-30 u. Trama of stem with large, terminal, upright, slenderly
clavate cells among abundant, longitudinal hyphae, 3-15 # wide, and rows of
cylindrical, slenderly fusiform and clavate cells. Clamps abundant.

Hasrrar & pistrisuTion.—Terrestrial under hedges and on lawns in Florida.

Corrections examined.—U.S.A., Florid a, Gainesville: 25 Oct. 1938, W. A.
Murrill F 18298 (holotype: FLAS); 11 Aug. 1944, W. A. Murnill F 32707 (holotype
of Venenarius malodorus: FLAS); 26 July 1944, W. A. Murrill I 32728 (FLAS); 23
Ju]& 1950, W. A. Murrill (MICH).

BSERVATIONS.—Murrill himself (1951: 27) established the identity of A. malodora
and Lepiota praegraveolens. According to an unpublished, typewritten note of his in the
library of the University Herbarium at Ann Arbor, the type of L. praegraveslens was
collected after heavy rains that had removed all the remnants of the volva from the

cap.
Il)(. F. Cooke (1954: 28) found subcutaneous injections of an alcoholic extract of
this species not toxic to guinea-pigs.

This species is close to A. nauseosa but differs by (i) paler colours, (ii) a membra-
nous-subfelted ring, (iii) narrow gills, and (iv) a subbulbous base of the stem.

One of the specimens I studied closely resembled A. faetens, but that species lacks
clamps and has a distinctly thickened spore-wall.

AmaniTa Nauseosa (Wakef) D. Reid—Figs. 98-80

Lepiota nauseosa Wakef. in Bull. misc. Inf. R. bot. Gdns Kew 1918: 230. — Amanita nauseosa
(Wakef.) D. Reid in Nova Hedwigia, Suppl. 1x1: 25, fig. 7, 13, pl. 7. 1966. — Holotype:
E. M. Wakefield, Febr. 1918, Royal Botanic Gardens, Kew, England (K).

Fruit-bodies (Fig. 78) large, gregarious. Cap up to 180 mm wide, hemispherical,
then conico-convex to plano-convex, finally plano-concave, usually with a low
broad umbo, with non-sulcate, appendiculate margin, dry, tawny brown and pul-
verulent flocculose at first, later ochraceous brown fibrillose-squamulose on a pale
ochraceous buff background, with scattered, small, whitish to pallid, floccose
patches when very young. Gillsrather crowded, free, thin, broad, up to 20 mm wide,
very pale {:)inkish cream; short gills attenuate. Stem up to 220 X 17 mm, more or
less equal but often expanded at apex, not or hardly enlarged at base, exannulate,
at upper part conspicuously tawny brown floccose on pallid background, downward
more appressedly fibrillose-squamulose, at lower part paler and less squamulose, at
extreme base white and tomentose, turning yellow-brown when bruised. Partial
veil thick, pulverulent-floccose, disrupting. Flesh white, but yellowish in apex of
stem. Smell strong, sickening. Spore print white.

Spores [30/3] 7-9(-9.5) % 6.5-8(—9) u (6-8 pin diam. according to Reid, l.c.),
length-breadth ratio 1.0-1.1(-1.15) (average 1.05), globose to subglobose, with
abrupt, moderately large apiculus, with slightly thickened wall, colourless, with
subgranular, somewhat refractive contents, amyloid (Fig. 79). Basidia 35-45 *
g-12 u, mostly 4- but sometimes 2-spored, with clamps; contents granular and
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Fig. 77. Amanita praegraveolens. — Crushed volval remnants from cap of type.

Figs. 78-80. Amanita nausessa. — 78. Fruit-body (x Y/,!). — 79. Spores. — 80. Crushed
volval remnants from cap. (Figs. 78, after Reid, 1966: pl. 7; 79, 8o, from Reid, Sept.-Oct.
1963.)

Figs. 81, 82. Amanita pracclara. — 81. Fruit-bodies. — 82. Spores. (Figs. 81, after Pearson,
1950: pl. 14; 82, from type.)
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refractive. Marginal tissue not found, Trama of gills bilateral; diverging hyphae
inflated, up to 20 u wide; terminal inflated cells probably absent; subhymenium
subcellular to cellular, with cells inwardly increasing somewhat in size but without
real hymenopodium; with abundant oleiferous hyphae near edge. Remnants of
veil and trama of cap gradually passing into each other and therefore difficult to
delimit; coloured covering of cap (Fig. 80o) made up of irregularly disposed, sub-
cylindrical to slenderly fusiform cells, about 70-200 % 20-35 p, in readily disjoining
rows and with brownish granular contents, Whitish patches on young caps of similar
structure, but cells shorter and colourless. Trama of stem with abundant, upright,
terminal, clavate cells, up to 3oo x 45 p, among abundant, longitudinal hyphae
5-10 u wide; oleiferous clements not rare. Partial veil and flocks on stem consisting
of mainly 4-6 ¢ wide hyphae and large, elongate cells, but all elements collapsing
carly. White tomentum at base consisting of hyphae, 2.5-5 u wide, with slightly
thickened walls, with near surface a few ?argc, clongate cc?ts.

Haprrar & pistriBuTioN.—Terrestrial in greenhouses in England; probably
imported, but origin unknown.

OLLECTIONS EXAMINED.—ENGLAND, Kew, Royal Botanic Gardens, 23-24 Sept.
1963, Sept.-Oct. 1963, D. A. Reid (L).

OsservaTions.—Reid (l.c.) drew attention to the fact that here the volva consists
of two layers, the outer of which is white, disappearing very carly, and the inner one
coloured, disrupting into fibrillose-squamulose remnants on the mature cap. This
would seem to be correct. As the coloured inner layer is also found on the stem, it
certainly belongs to the volva as well.

Some of the dried specimens I studied have bulb-like structures at the base.
These are spurious bulbs, as they consist of mycelium and enclosed particles of soil.

Amanita nauseosa is very similar to A. praegraveolens from Florida, but the concen-
tration of the remnants of the volva on the middle part of the stem is much more
conspicuous because of the at first deeply tawny brown colour of the volva. As in
addition to this the ring is friable and the flesh of mature specimens remarkably
soft, a character not mentioned by Wakefield or Reid but very evident in dried
material, A. nauseosa has a rather perplexing habit for a species of Amanita. This is
very well demonstrated in the excellent coloured plate published by Reid (l.c.).

Thus far A. nauseosa has been found only in greenhouses in Kew, England. In
view of the distribution of related species, it probably comes from South Alfrica,
southern U.S.A., or South America.

Stirps THIERsH

Basidia clampless. Spores 7-9.5 % 6.5-9 u, globose to subglobose, with slightly
thickened wall and tapering apiculus. Volva floccose-pulverulent to floccose-
subfelted; its remnants on stem scattered, or concentrated at middle part. Stem
subbulbous to bulbous, in at least some species soon hollow. Colours whitish, pinkish
yellowish or bright orange-yellow. In at least one species smell strong and unpleasant.

This stirps is closely related to stirps Nauseosa, but clamps are lacking.

Because of the bright orange-yellow colour and the widely hollow, slender stem
A. aureofloccosa is aberrant in respect of the whole section Lepidella. It resembles 4.
thiersii, however, in too many aspects to be placed separate from it.
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85 87

Fig. 83. Amanita praeclara. — Elements of volval remnants from cap of type.
Figs. 84-87. Amanita foetens. — 84, B5. Dried fruit-bodies. — 86. Spores. — 87. Elements
of volval remnants from cap. (Figs. 84, from Singer § 620; 85-87, from isotype.)
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Amanila praeclara and A. foetens have a more thickset fruit-body, a stronger bulbous
stem and a less abundant universal veil than the former two species.

All four species in this stirps have the same characteristic, small, globose spores
with slightly thickened wall and strongly projecting, broadly implanted apiculus.

KEY TO THE sPECIES OF sTires Thiersii

1. Fruit-body white or whitish, sometimes with yellowish or pinkish tinges.
2. In mature specimens smell strong and unpleasant. Cap with rather indistinct wart-
to patch-like remnants of felted-subpulverulent volva, glabrescent with age. Stem with

rather large bulb. Argentina. A. foetens, p. 381
2. Smell indistinct. Cap when young covered with soft, lanose-floccose volva. Stem
subbulbous.

3. Fruit-body slender. Taste bitter. Flesh white, unchanging. Texas.
A. thiersii, p. 382
3. Fruit-body thickset. Taste not bitter. Flesh subflavescent. S. Alfrica.
A. praeclara, p. 380
1. Cap and siem pale yellow to golden ycllow, covered with orange-yellow, floccose-
squamulose remnants of volva. A. aureofloccosa, p. 384

Amanita praeclara (Pcarson) Bas, comb. nov.—Figs. 81-83
Lepiota pracelara Pearson in Trans. Brit. mycol. Soc. 33: 288, pl. 14. 1950 (basionym).

Fruit-bodies (Fig. 81) medium to very large, growing in rings. Cap 50-160 mm
wide, thick-fleshed, globose to plano-convex, sometimes slightly depressed at centre,
with non-sulcate, appendiculate margin, white, staining pale yellow, minutely
felted-fibrillose to fibrillose-squamulose, with white, lanose-floccose covering when
young, with age glabrescent or with some poorly delimited, felted to subverrucose
patches over centre. Gills crowded to subdistant, adnexed to free, thin, rather broad,
10-20 mm wide, straight or ventricose, white to cream, staining pale yellow, with
entire edge; shape of short gills unknown. Stem 70-130 % 1-20 mm, equal with
subelavate to rounded bulbous, up to 40 mm wide base, solid (but judging from dried
specimens stuffed to hollow), firm, white, turning yellow below ring, glabrous,
but at first below ring lanose-fibrillose, Ring apical, pendent, broad, membranous
with torn margin, white. Flesh white with yellow spots. Smell indistinet. Taste
nutty, then unpleasant. Spore print white.

Spores [20[1] 8-9.5(-10) % 8-g(-10) u, length-breadth ratio 1.0-1.05, globose,
somewhat attenuate towards rather strongly projcctin(f apiculus, colourless, with
slightly thickened wall, guttulate or translucent, amyloid (Fig. 82). Basidia 40-50 x
12-14 p, 4-spored, clampless. Marginal tissue not found. Trama of gills bilateral,
probably without terminal inflated elements; subhymenium cellular. Pileipellis
very difficult to locate, merely a somewhat denser layer of repent, interwoven to
subradial hyphae 4-14 u wide, between trama of cap and vnﬁ'a; not gelatinized,
Remnants of volva on cap (Fig. 83) consisting of abundant chains of subcylindrical,
clongate-fusiform and slenderly clavate cells, 8o-180 x 10-30 u, and scattered
hyphae up to 12 u wide. Trama of stem made up of abundant terminal, upright,
clavate cells, 100-300 % 25-55 p, and rather abundant hyphae 3-10 p wide.
Clamps not found.

Haprrar & pistrisution.—Terrestrial in fields and on lawns, South Alfrica.

CorLEcTIONS EXAMINED.—SOUTH AFricA, Cape Province: Simonstown,
22 Ap(?(l 1948, A. A. Pearson 10 (lectotype: K); Somerset East, 1878, MacOwan
rorr (K).
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Amanita praeclara is a medium-sized to very large, thickset, white, flavescent species
from South Africa. It resembles the species of stirps Nauseosa because of the concen-
tration of the (rather slight!) lanose-fibrillose volval remnants on the stem just
below the ring. But clamps are absent, so that it is placed here in the same stirps as
A. thiersii and A. aureofioccosa in which clamps are also lacking and which have the
same small, globose spores, but in which the remnants of the volva are scattered
over the whole lower part of the stem.

This decision is also justified by the fact that the next species, A. foetens, is some-
what intermediate between A, praeclara on the one side and A. thiersii and A. aureo-
floccosa on the other. Amanita foelens has more or less the same habit as A. praeclara
but the remnants of its volva are scattered over the whole lower part of the stem, as
in A, thiersit and A. aureofloccosa.

Amanita praeclara has been found growing in rings on football fields and is therefore
almost certainly non-mycorrhizal.

AmaNITA FOETENS Sing.—Figs. 84-87
Amanita foetens Sing. in Revue Mycol. 18: 15. 1953.

Fruit-bodies (Figs. 84, 85) medium to very large. Cap 70-260 mm wide, convex,
with non-sulcate, appendiculate margin, white, sometimes with pinkish or yellowish
tinge, dry, at first with rather small, adnate, pulverulent-floccose to subfelted,
subp{ramidal warts to patches on a felted-flocculose background, later cap com-
plete (X rulvcmlcnt-ﬂoccuh:osc to squamulosc-subfelted, probably glabrescent with
age. Gills crowded, free, up to 18 mm wide, white, becoming dull cream to yellow;
short gills attenuate. Stem 8o-210 x 11-33 mm, subcylindrical with broadly
fusiform or broadly clavate, bulbous base, solid, firm, white, floccose all over or with
vague girdles of subfibrillose patches or nearly glabrous. Ring apical, rather thick,
cottony-submembranous, non-striate, mostly falling to pieces. glcsh white, unchang-
ing, firm. Smell lacking when young, later strong and unpleasant, like ‘urine’
or ‘Camembert’. Spore print white.

Spores [30/2] 8-9.5 X 7.5-9 p, length-breadth ratio 1.0-1.1(-1.2), globose to
subglobose, but somewhat attenuate towards rather strongly projecting apiculus,
pale yellowish in ammonia, with refractive contents and sliiluly thickened wall,
amyloid (Fig. 86). Basidia 40-50 ¥ g-11 u, 4-spored, with refractive contents
when mature, clampless. Trama of gills bilateral Sin type: teste Singer) ; subhymen-
ium ramose to subcellular. Pileipellis hardly differentiated, consisting of repent,
interwoven, branching chains of large, elongate cells, a fair number of which with
refractive contents, yellowish in alkaline solution, passing gradually into remnants
of volva and trama of cap. Remnants of volva on cap (Fig. 87) made uﬁ of branching,
long chains of elongate, partly oleiferous cells 50-120 X 10-35 u; chains in tips of
warts more or less parallel and ascending. Trama of stem with larﬁc, upright,
terminal, clavate cells among longitudinally arranged, rather broad hyphae and
rows of cylindrical to clavate cells. Clamps not found.

HawrraT & pistriBuTioN.—Terrestrial in fields and forests in Argentina.

COLLECTIONS EXAMINED.—ARGENTINA: Tucumén, Pié del Periquillo, 30
Dec. 1951, R. Singer & H. Helberger T 1672 (isotype: MICH); Buenos Aires,
Santa Catalina, 27 Dec. 1965, R. Singer § 620 (BAFC).

OgservaTions.—Singer (l.c.) observed spherocyst-like cells in the remnants of the

7
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volva on the cap. 1 did not find such cells there, but in related species short, broad
cells are occasionally found at the end of rows of clongate cells, especially in the tips
of warts.

Amanita foetens is a medium-sized to very large, white or somewhat yellowish or
pinkish species from Argentina; it has the rather sturdy fruit-body with distinctly
bulbous base of A. praeclara, but with the remnants of the volva scattered over the
whole part of the stem below the ring, like in A. thiersii and A. aureofloccosa.

In the specimens examined the remnants of the volva on the mature cap were
rather inconspicuous.

Amanita thiersii Bas, nom. nov.—Figs. 88-g1

Amanita alba Thiers in Mycologia 49: 719. 1957 (basionym); non Amanita alba Pers. per
Vitt.,, Tent. mycol. s. Amanit. Ill. 18, 1826 = A. oveidea (Bull. per Fr.) Link.

Fruit-bodies (Figs. 88-8g) slender, medium to large, gregarious. Cap 35-100 mm
wide, convex or conico-convex to plano-convex, mostly with low, broad umbo,
rather thick-fleshed, with non-sulcate, aPpendicu!ate margin, white, dry, sometimes
slightly viscid with age, at first entirely covered by soft, subpulverulent, lanose-
floccose, squamulose, white volva, later becoming more or less glabrous with scattered
floccose-fibrillose to felted, patch- or scale-like, at centre sometimes wart-like rem-
nants of volva. Gills crowded to subdistant, free, rather narrow to broad, white,
with entire or somewhat irregular edge; short gills attenuate. Stem 8o-200 % 1020
mm, equal, with slightly enlarged, subclavate or subfusiform base, stuffed to hollow,
white, below ring at ?';rsl densely covered by lanose-squamulose volva with age
breaking up into easily removable, incomplete, floccose-squamose girdles, finally
becoming scanty flocculose-squamulose to merely ﬁbrillos:.siing apical, thin, white,
membranous, easily torn, sometimes disappearing. Flesh white, unchanging. Smell
indistinct. Taste oiry-bittcr.

Spores [25/2] 7.5-9.5 X 7-9 u, length-breadth ratio 1.0-1.1, globose to subglobose,
with rather large, strongly projecting, broadly implanted apiculus, colourless, gut-
tulate, with very slightly thickened wall, amyloid (Fig. g1). Basidia about 40 x 10
l(33—38 % 6-9 p according to Thiers, l.c.), 4-spored, clampless. Marginal tissue not
ound. Trama of gills bilateral; diverging clements up to 20  (perhaps more) wide;
subhymenium cellular. Pileipellis indistinet, merely a somewhat crcnscr layer of
repent, broad hyphae and rows of subcylindrical cells between trama of cap and
remnants of volva; in old specimens surface sometimes slightly gelatinized. Remnants
of volva on cap (Fig. go) consisting of irregularly disposed rows of subeylindrical,
clongate-fusiform and slenderly clavate cells, up to 110 % 30 g, mixed with branch-
ing hyphae 5-10 u wide. Trama of stem with large, upright, terminal, clavate
ce%ls among rows of subcylindrical (sometimes very long) cells and broad hyphae.
Volval remnants on stem a rather loose tissue of branchin¥ and winding, fairly
broad hyphae, abundant, subcylindrical, subclavate and slenderly fusiform cells
and some small, ellipsoid cells. Clamps not found.

ExpLaxaTION OF Fioures 88-94
Figs. 88-91. Amanita thiersii. — 88, 8g. Dried fruit-bodies. — go. Elements of volval remnants
from cap. — g1. Spores. (Figs. 88, from type; 89-91 from Thiers 5383.)
Figs. 92-94. Amanita aureofloccosa. — g2. Fruit-bodies. — g3. Spores. — g94. Elements of
volval remnants from cap. (All figs. from type; 92, after Mrs. Goossens’ water-colour.)
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Hagprrar & pistriBution.—Terrestrial on lawns in Texas.
CorLEcTIONS EXAMINED.—U.S.A., T e x a 5, Brazos Co., College Station, 11 SeEt.
1952, H. D. Thiers 1713 (holotype: MICH); 15 Sept. 1958, H. D. Thiers 5383 (L).

This slender, white, clampless species from Texas with (sub)globose, small spores
has a lanose-floccose volva which covers the young stem below the ring completely.
Another remarkable feature of A. thiersii is the stuffed to hollow stem, which it has
in common with A. aureofloccosa.

Amanita aureofloccosa Bas, nom. nov.—Figs. g2-95

Lepiota aurea Beeli in Bull. Soc. r. Bot. Belg. 59: 105, fig. 11. 1927 (basionym); Fl. iconogr.
Champ. Congo 2: 44, pl. 8 fig. 10. 1936; non Amanita aurea (Beeli) E. J. Gilb. in Bres., lconogr.
mycol. 27 (2): 205, 1941 = Amanitopsis aurea Beeli in Bull. Soc. r. Bot. Belg. 63: 108, lig. 13.
1931.

Fruit-bodies (Fig. g2) medium-sized, slender, gregarious, Cap up to 8o mm wide,
plano-convex, rather thin-fleshed, with non-sulcate, appendiculate margin, golden
yellow with orange-yellow, pulverulent-floccose 1o squamulose, detersile covering.
Gills free, rather crowded, narrow to moderately broad, white, with entire edge;
short gills attenuate. Stem up to 140 ¥ 7-18 mm, tapering upward, with non-bulbous
(judging from dried specimens sometimes bulbous) base, (becoming?) hollow, pale
yellow at base and top, the rest covered by orange-yellow, floccose scales. 'nﬁ
apical, pendent, submembranous-subpulverulent, orange tinged. Flesh white. Smel
and taste unknown. Spore print white.

Spores [20/1] (6—)J-8.5(-g) % (6—-)6;3-8.5 i, length-breadth ratio 1.0-1.1, globose
to subglobose, slightly attenuate towards rather strongly projecting apiculus, colour-
less, guttulate, with slightly thickened walls, amyloid (Fig. 93). Basidia 35-40 < 7-8 g,
4-spored, clampless, Marginal tissuc not found. Trama of gills bilateral; divergent
hyphae up to 30 p wide but inflated terminal cells }:_)robably lacking; subhymenium
ccl?u]ar. ileipellis difficult to delimit from trama of cap and remnants of volva, not
gelatinized, consisting of a rather thick, yellowish-brownish layer of repent, inter-
woven hyphae, g—10(-1 ?) e wide, some slightly encrusted. Remnants of volva on
cap (Fig. g4) made up of loosely arran%cd, nterwoven, repent to ascending chains
of yellowish-brownish, subcylindrical, elongate-fusiform, and slenderly clavate cells
up to 210 % 40 pu. Trama of stem consisting of upright, slenderly clavate, terminal
cells up to 400 X 40 pu, rows-of similar cells, and hyphae 4-12 p wide. Remnants of
volva on stem (Fig. g5) consisting of rows of elongate cells similar to those in remnants
on cap, but usually smaller, and hyphae 3-10 u wide. Clamps not found.

Haprrat & pistrisuTion.—Terrestrial in dry forest in the Congo.

CorrecTioNs EXAMINED.—CoNGo, prov. de I’Equateur, terr. Coquilhatville, Eala,
April 1923 (lecto-type), Aug. 1923 (watercolour drawing & probably dried speci-
mens, of which collection date is uncertain); all this material together constituting
M. Goossens-Fontana 280 (A 2229, BR).

OsnservaTions.—The fruit-bodies of Goossens-Fonlana 280 were collected on at
least two different dates. As Beeli (l.c.) mentioned April 1923 as the collection date
in the protologue, the part of Goossens-Fontana 280 collected at that date is selected as
lectotype. The rest of the specimens of Goossens-Fontana 280, the collection date of
which 1s uncertain, represents one or more syntypes, cited indirectly in the original
description, viz. by the number 280. However that may be, all specimens of Goossens-
Fontana 280 appcar to be conspecific.
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Amanita aureofloccosa from Central Africa is the only species in section Lepidella
with really bright colours. Yet the type of spore, the type of volva, and the slender,
early hollow stem demonstrate such a close affinity to A. thiersii that it must be
placed in the same stirps as that species.

Subsection Solitariae Bas, subsect. nov.

[Amanita subscct. Strobiliforminae Sing. in Annls mycol. 41: 163. 1943 (not val. publ.). —
Amanita sect. Strobiliformes Sing. in Lilloa 22: 388, 1951 (not val. publ.). — Lectotype (Sing.,
1951): Amanita strobiliformis (Paul. ex Vitt.) Bertillon.)

Volva elementis diversis composita, nunquam precipue cellulis elongatis catenulatus
constructa neque strato externo submembranaceo praedita. — Typus: Amanita solitaria
(Bull. per Fr.) Mérat [= A, echinocephala (Vit.) Quél.].

Volva consisting of various types of inflated cells, tefminal or in short to long rows
on abundant to very scarce hyphae, but rows of cylindrical to elongate cells never
dominant; clements of volva in a more or less distinet, anticlinal position or irregu-
larly disposed, but without submembranous outer layer. Remnants of volva on cap
forming a pulverulentor flocculose, continuous layer or, more often, pulverulent, floc-
cose, fibrillose or felted warts, scales or patches on a poorly developed to very distinct,
dry, subviscid or gelatinized pileipellis. Gills white or with yellowish, greenish,
pinkish, brownish or greyish tinge; short gills attenuate or truncate. Stem usually
with clavate or bulbous base, sometimes with slender, rooting base, rarely subeylin-
drical, annulate or exannulate. Remnants of volva on stem concentrated at base of
stem and upper part of bulb, usually forming warts or scales, more rarely ridges;
sometimes very slight and pulverulent or flocculose, Spores rather small to large,
globose to bacilliform, thin-walled, smooth, with normal, abrupt apiculus, in print
usually white to cream, rarely greenish-yellowish, olive bufl or greyish buff. Clamps
cither present or absent.

Haprrar & pisTriBuTION.—In coniferous and deciduous, dry to rather humid
forest in temperate, subtropical and tropical regions. Principal distribution in eastern
and south-castern U.S.A., castern and south-eastern Asia and Australia, rather rare
to rare in Alfrica and Europe, very rare in South America.

Subsection Sofitariae represents the main body of section Lepidella. The principal
difference with the foregoing section lies in the structure of the volva. In subsection
Solitariae rows of subcylindrical to slenderly fusiform, inflated cells are never domi-
nant in the volva,

The most important difference from subsection Limbatulae is also to be found in the
structure of the volva. In that subsection the outer layer of the volva consists mainly
of hyphae; consequently it is submembranous, whereas the inner parts of the volva
are made up of hyphae running in all directions, intermixed with inflated cells,
terminal or in short rows, without preference for a certain position or direction.

In subsection Solitariae, cspecially in stirpes Straminea (p. 512), Strobiliformis (p. 518)
and Grossa (p. 502), a similarly constructed volva occurs, except for the submem-
branous outer layer. Unfortunately the nature of the outer layer of the volva is
rather difficult 1o verify in dried collections because it is often covered with moulds
or particles of soil or tends to disappear early. When in doubt 1 have regarded a
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tendency to the formation of a slight, membranous volval limb at the base of the
stem or the presence of a strongly marginate bulb and apparently circumscissile
volva as an indication that the species concerned must be placed in subsection
Limbatulae.

Amanita stlvicola, with its marginate bulb but distinctly floccose volva almost
certainly without (sub)membranous outer layer, has been placed in the present
subsection, but seems to represent a link with the Limbatulae.

In a large number of species of the Solitariae, the elements of the volva are in a
more or less distinct, erect-parallel position; in other words they have grown in a
direction perpendicular to the surface of the fruit-body beneath, As a consequence
of this structure the volva usually breaks up into more or less conical warts. The
species with this character | consider the most typical elements of subsection Soli-
tariae. For this reason I have sclected A. solitaria (= A. echinocephala) as its type. If 1
had validated Singer's subsectional name Strobiliforminae, the less typical A. strobili-
JSormis would have become the type of the present subsection.

I considered the possibility of dividing the Solitarige into two groups, viz. one with
a distinct, erect-parallel arrangement of the elements of the volva and another with
these elements irregularly disposed. Occasionally, however, especially in species
where the volva consists mainly of small inflated cells and very few hyphae, but
also in a few other species, it proved rather difficult to check this character so that 1
had to abandon the idea. But it is very well possible that in young, fresh fruit-bodies
the distinction between the two types of volval structure is much clearer.

Dividing subsection Solitariae into two groups based on the presence or absence
of clamps is much easier and has a certain practical but little taxonomic value. Some
of the clampless stirpes are probably more closely related to stirpes with clamps than
to each other.

KEY TO THE STIRPES OF SUBSECTION Solilariae

1. Basidia with clamps.
2. Spores cylindrical to bacilliform; average I/b 2.3-3.0. Stirps Rhoadsii, p. 492
2. Spores rarely cylindrical; average 1/b rarely up to 2.2.

3. Remnants of volva on cap with few or mconspxcuous hyphae, consisting mainly
of small to medium-sized, inflated cells in crect-parallel or irregular rows or
condensed to a pseudoparenchymatic tissue, forming a pulverulent-subflocculose
to pulverulent-subverrucose layer, rather firm conical warts or slender spines
sometimes aggregated to complex warts or patches.

4. Fruit-body with yellow latex. Stirps Xanthogala, p. 488
4. Coloured latex absent.
5. Volva forming firm, rather large, pseudoparenchymatic, conical warts on cap.
Stirps Virginea, p. 487
5. Volva not forming such warts.
6. Volva consisting of strictly erect-parallel rows of inflated cells, forming
very slender to slender spines, complex warts or patches,
Stirps Daucipes, p. 446
6. Volva strongly pulverulent, consisting almost completely of irregularly dis-
posed, easily disconnecting, small, inflated cells.  Stirps Chlorinosma, p. 448
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3. Remnants of volva consisting of rather abundant to abundant hyphae intermixed
with abundant inflated cells.
7. Fruit-body with yellow latex. Stirps Xanthogala, p. 488
7. Coloured latex absent.

8. Elements of volva, at least at centre of cap, in a distinct, erect-parallel position.

9. Volva forming on cap small to very large, conical to truncate-conical
warts with a more or less distinctly, radially fibrillose base; under
microscope this base consisting mainly of often refractive and yellowish
hyphae.
10. Warts on cap coarse, 3-15 mm wide, with very distinct, radially
fibrillose base, often passing into fibrillose scales towards margin.
Stirps Ravenelii, p. 400
10. Warts on cap medium to small, with base less conspicuously fibrillose.
Stirps Solitaria, p. 388
9. If volval warts present on cap, then inflated cells dominant in base of
warts as well. '
11. Volva on cap usually forming medium to small, conical warts and on
base of stemn small warts to recurving scales.  Stirps Microlepis, p. 423
11. Volva consisting of a rather loose tissue, on cap usually forming imper-
fect, floccose warts or a floccose, floccose-verrucose, or floccose-felted
layer sometimes breaking up into patches.  Stirps Rhopalopus, p. 414
8. Remnants of volva consisting of irregularly disposed, inflated cells intermixed
with more or less abundant hyphae.
12. Volva forming distinct conical warts on cap.
13. Volval warts on cap coarse, greyish, and adnate.
Stirps Crassiconus, p. 499
13. Volval warts on cap small to medium-sized, white and detersile.
Stirps Virgineoides, p. 434
12. Volva forming a subfelted layer, subfelted patches, or indistinct warts.
Stirps Grossa, p. 502
1. Basidia clampless.

14. Hymenium (at least in dried material) with abundant, yellow-brown to brown,
basidiform clements becoming red-brown in Melzer's reagent. Cap pinkish to red-
brown with conical to lumpish, brown to purple-brown volval warts. Spores > 10 p.

Stirps Sculpta, p. 482

14. Hymenium without such coloured cells. Cap pinkish brown only in A. borneensis in
stirps Eriophora.

15. Cap covered with medium to large, brownish to ferruginous-brown warts, apical
part of which consisting of rows of small inflated cells and basal part mainly of
hyphae. Spores < 10 y, globose to broadly ellipsoid. Stirps Perpasta, p. 409

15. Colour of volva different. If firm, conical warts are formed, their base not
consisting mainly of hyphae.

16. Volva mostly white or whitish,* rarely greyish buff to mouse grey and then
forming flat, angular patches to irregularly shaped warts consisting of
irregularly disposed elements, and spores then clongate, mostly > 10 p, with
I/b 1.5-2.0.

17. Volva consisting of abundant, interwoven hyphae intermixed with
inflated cells; on cap forming felted, floccose(-felted) or subpulverulent-
felted patches or layer or, rarely, coarse, truncate-conical to shapeless warts,

% If the volva is salmon-coloured and forms a pulverulent layer or subpulverulent patches
on the cap, sce the note on A. roseitineta Murrill on p. 564.
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18. Bulb of stem marginate. Volva soft, floccose.
Stirps Silvicola, p. 524
18. Bulb of stem submarginate to immarginate. Volva floccose, felted
or pulverulent,
19. Volva forming patches or shapeless to subconical warts on cap
and patches, vague warts, or ridges at base of stem.
Stirps Strobiliformis, p. 518
1g. Volva forming a pulverulent or flocculose layer or more rarely
indistinct, thin patches on cap and floccose to pulverulent or
indistinct remnants at base of stem.  Stirps Straminea, p. 512
17. Volva consisting of erect-parallel hyphae and rows of inflated cells or
irregularly disposed inflated cells but in that case hyphae scarce.
20. Volva consisting of at least partly erect-parallel elements, in young
specimens at any rate forming rather small to small, conical warts
on cap. Stirps Polypyramis, p. 438
20. Volva pulverulent, consisting mainly of irregularly disposed rows
of inflated cells; hyphae scarce, except close to pileipellis.
Stirps Longipes, p. 458
16. Volva greyish bufl, grey, brown, olive-brown or pinkish brown.* Cap
usually pulverulent or subpulverulent-verrucose, rarely with distinet patches
or shapeless warts and then spores < 10 p or globose to ellipsoid (I/b 1.0-1.3).
21. Large to very large species. Spores globose to broadly ellipsoid (average
I/b 1.05-1.2). Volva and pileipellis with copious, brown pigment.
Stirps Eriophora, p. 474
21. Small to medium, rarely large species. Spores mostly broadly ellipsoid,
ellipsoid or clongate (average 1/b 1.2-1.9). If spores subglobose, then
fruit-body rather small, with volva and pileipellis only slightly pigmented.
Stirps Cinereoconia, p. 462

Stirps SOLITARIA

Basidia with clamps. Spores 7-13 u long, subglobose to elongate. Volva on ca
usually forming medium to ral?'ncr small, adnate to detersile, conical warts witﬁ
rather inconspicuously fibrillose to fibrillose-arachnoid base, under microscope
showing erect-parallel rows of ellipsoid to broadly clavate cells on branching hyphae
in upper part, but dominant hyphae in base.

Some species of this stirps have features which are suggestive of subsection Vitta-
diniae. This is especially the case with A. timida, in which the lower part of the stem
is fusiform or gradually enlarged towards the base, while the remnants of the volva
are scattered over a large part of the lower half of the stem. This means that this part
of the stem participates in the process of elongation. The type of tissue of the volva
in A. timida proves, however, that the species does not belong to subsection Vittadiniae.

In A. solitaria (= A. echinocephala) and A. cokeri the remnants of the volva on the
stem are more concentrated below, while especially in A. cokeri the stem has a more
distinctly bulbous base.

Amanita japonica is somewhat aberrant in this stirps because of the fugacious,
floccose-ring and distinctly grey coloured volva.

Stirps Selitaria is very close to stirps Ravenelii on one side and stirps Microlepis on
the other.
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KEY TO THE SPECIES OF STIRPS Solitaria

1. Spores 7-9 % 5.5-7 i, 1/b 1.1-1.25. Whitish, pinkish, or brownish, tropical species with
flesh turning pinkish. Stem clavate to slenderly fusiform, scaly. South-eastern Asia.
A. timida, p. 389
1. Spores at least 8.5-11 p long, I/b 1.25-2.1. Flesh not turning pinkish.
2. Remnants of volva on cap white to slightly yellowish or greyish.
4. Ring floccose-fibrillose, usually torn and then edge of cap strongly appendiculate
and top of stem floccose. Spores 8.5-11 X 5.5-7 w. See A. rhopalopus on p. 414.
3. Ring submembranous to membranous, striate, sometimes strongly fibrillose at
underside. Spores g-13.5 w1 long.
4. Stem with ventricose-fusiform, fusiform, or clavate base.
5. White to whitish, rather slender species with usually medium-sized, conical
warts on gelatinizing pileipellis. Spores 11-13.5 X 7-9 p. Eastern U.S.A.
A. cokeri, p. 390
5. White to greyish or yellowish species with small, conical warts on not or
slightly gelatinizing pileipellis. Spores g-12 % 6-8 p. Europe.
A. solitaria (= A. echinocephala), p. 304
4. Stem with carrot-shaped bulb about as long as subcylindrical upper part of
stem. Sce A. conicobulbosa on p. 422.
2. Remnants of volva on cap pale but distinctly grey. Ring fugacious. Fruit-body slender.
Japan. A. japonica, p. 399

Amanira Timipa Corner & Bas—Figs. g6-98
Amanita timida Corner & Bas in Persoonia 2: 245, figs. 1, 2. 1962,

Fruit-bodies (Fig. 96) medium to large, slender. Cap 50-120 mm wide, globose to
convex, with non-sulcate, appendiculate margin, whitish to pinkish, dry, densely
set with firm, adnate, pinkish to pale brown, conical warts passing into subflocculose
points towards margin, Gills mtﬁcr crowded, free to narrowly adnate, white then
cream, with whitish granular edge; short gills attenuate. Stem 65-180 < 10-20 mm,
tapering upward, with subclavate, clavate, fusiform or elongate-fusiform base,
sometimes deeply rooting, solid, whitish to pinkish or brownish, with pinkish to
brownish, firm, rather large scales below and minute scales in middle. Ring pendent,
membranous, whitish, pinkish or brownish, with thick, pink to pale brown warts at
edge, striate. Flesh white, turning slowly pink to brownish flesh pink when cut.
Smell like “fenugreck™ (Corner) or “coconut oil” (Ding Hou).

Spores [54/6] (6.5-)7-9(-10) X 5.5-7(-8.5) u length-breadth ratio (1.0-)1.1-1.25
(~1.4) (averages 1.05-1.25), globose to ellipsoicf: amyloid (Fig. g7). Basidia 45-60 x
g-11 g, 4-spored, with clamps. Marginal tissue made up of mainly piriform cells
20-55 % 12-34 p. Trama of gills bilateral, with diverging hyphae 5-15(-20) u wide,
without terminal inflated elements; hymenopodium rather distinct, consisting of
cells 20-50 % 10-15 pu, in rows pcrpan;cular to hymenium; subhymenium narrow,
dense, ramose to subcellular, Pileipellis hardly digcrcntiatcd, merely a dense layer
of more or less repent, interwoven E;phac, gradually passing into remnants of volva.
Tips of warts on cap (Fig. g8) nearly pseudoparenchymatic, consisting of variably
shaped, but mostly ellipsoid, inflated cells up to 60 x 45 u, in more or less erect
rows on branching hyphae; in base of warts hyphae more abundant, but scattered
rows of inflated cells also present; tissue of volva turning golden yellow in alkaline
solution, especially the scattered oleiferous clements. Trama of stem (Fig. 24) with
large, upright, terminal, clavate cells among abundant, branching, often somewhat
irregular hyphae 5-15 u wide; towards top of stem hyphae scarcer. Remnants of
volva on stem similar to those on cap. Clamps abundant.
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Hasrrar & pistriBurion.—Terrestrial in tropical forest. Singapore, N. Borneo.
CoLLECTIONS EXAMINED,—SINGAPORE, Mac Eitchic Reservoir: 30 Oct. 1934,
E. J. H. Corner (holotype, L; isotype, K); 7 Nov. 1934, E. 7. H. Corner (L, 12);
Sarawak, Bintulu, 23 June 1260, Ding Hou 358 (L).

OgservaTion.—Because of the pale brown rather than pinkish tinges of the cap
and stem Ding Hou 358 has a slightly different appearance from Corner’s collections
from Singapore. Moreover, its spores are slightly smaller and more globose (viz.
6.5-8 x 5.5—7{1, 1/b 1.0-1.25 against 7-9 % 6-8.5 u, 1/b 1.1-1.4 in Corner’s material)
However, in all other aspects the Sarawak collection closely resembles those from
Singapore. That the warts are ga.lc brown instead of pink does not seemvery import-
ant, especially as the pinkish discoloration of the flesh is present.

Amanita timida from tropical S.E. Asia resembles A. cokeri in the structure of the
volva, the prominent ring and the often strobiliform base of the stem. It differs
from that species and other members of stirps Solitaria by the small spores, the blushing
flesh and the stem, which has alrcady strongly clongated before the cap starts
to expand. If in future other species should be found also having this set of characters,
they should be placed in a separate stirps together with A. timida.

For chemical reactions of oleiferous hyphae sce discussion of A. xanthogala on p. 493.

Amantra cokert (E. J. Gilb. & Kiihner) E. J. Gilb.—Figs. gg-101

[Amanita solitaria (Bull. per Fr.) Mérat sensu Coker in J. Elisha Mitchell scient. Soc. 33:
68. 1917. —| Lepidella cokeri E. J. Gilb. apud E. J. Gilb. & Kiihner ¥ in Bull. Soc. mycol.
France 44: 151. 1928. — Aspidella cokeri (E. J. Gilb. & Kiihner) E. J. Gilb. in Bres., Iconogr.
mycol. 27 (1): 79. 1940. — Amanita cokeri (E. J. Gilb. & Kithner) E. J. Gilb. in Bres., Iconogr.
mycol. 27 (2): 372. 1941.

NAMES MISAPPLIED TO THE PRESENT SPECIES. — Amanita monticulosa (Berk. & Curt.) Sace.
sensu Sing. in Sydowia 2: 35. 1948; in Lilloa 22: 388. 1952.%

SELECTED 1LLUSTRATIONS.—Coker in J. Elisha Mitchell scient. Soc. 33: pls. 45-47; Hesler,
Mushr. Great Smokies g1. 1960.

Fruit-bodies (Fig. 100) large to medium, rather slender, solitary. Cap 8o-150 mm
wide, at first hemispherical, later convex to plano-convex, with non-sulcate, appen-
diculate margin, white to ivory, shiny, viscid when moist, decorated with rather
large, up to 4 mm wide and high, adnate to detersile, white to brownish, pyramidal
warts over centre, these warts, decreasing in size and passing gradually into a fine
flocculence towards margin ; base of warts minutely, radiall ﬁirillnsc. Gills crowded,
free to narrowly adnate, broad to very broad, white with slight, yellowish or pinkish
tinge, with white, subflocculose edge, short gills subtruncate to attenuate. Stem

% See nomenclatural note on p. 392.
# See note on p. 567.

ExpranNaTion oF FIGURES 95-99
Fig. 95. Amanita aureofloccosa. — Elements of volval remnants from lower part of stem

of type.

Figs. 96-98. Amanita timida. — 6. Fruit-bodies preserved in liquid. — g97. Spores. —
g8. Section of volval wart from cap. (All figs. from type.)

Fig. 99. Amanita cokeri. — Section of volval wart from cap of Hesler 20875.
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120-200 % 12-20 mm, cqual or tapering upward, with large ventricosc-fusiform,
rooting bulb up to 50 mm wide, solid to stufled, white, silky, annulate, with conspic-
uous, white to brownish, pyramidal warts to recurved scales often arranged in
circles at base of stem and top of bulb. Ring apical, pendent, ample, membranous,
double, white, striate above, fibrillose-lacerate below. Flesh wgitc, unchanging,
firm. Taste mild. Smell indistinct. Spore Erint whitish to pale cream.

Spores [57/5] 11-13.5 % 7-9 j, length-breadth ratio 1.4-1.8 (averages 1.6-1.7),
cllipsoid to clongate, thm-wa]letf with contents subgranular to granular and some-
what yellowish in alkaline solution, amyloid (Fig. 101). Basidia 55-75 X 10-13 u
4-spored, with clamps. Trama of gills bilateral ; subhymenium ramose to subcellular.
Marginal tissue made up of abundant, globose to piriform cells, 20-35 * 15-30 u,
on hyphae. Pileipellis distinctly gelatinized, with interwoven, repent hyphae, 2-7 u
wide, of which some oleiferous; golden yellow in alkaline solution. l{cmnanls of
volva on cap (Fig. gg) consisting of abundant, globose, ellipsoid, and subclavate
cells, 20-80 % 15-55 u, partly in more or less erect rows, on rather abundant,
branching hyphae, 3-10 u wide, of which several oleiferous; golden yellow in
alkaline solution; in base of warts hyphae very abundant. Trama of stem with many
longitudinal, terminal, large, clavate cells, Clamps not rare.

ITAT & DIsTRIBUTION.—Terrestrial in woods in castern U.S.A.

CorrecTiONS EXAMINED.—U.S.A.: Indiana, Jakoma Park, 7 Aug. 1919, C. H.
Kauffman (MICH); North Carolina, Chapel Hill, 21 Sept. 1913, W. C.
Coker 814 (holotype: NCU); Tennessce: Knoxville, 23 June 1953, L. R.
Hesler 20868 pro parte; 30 June 1953, L. R. Hesler 20875; Chi?howcc, 6 July 1955,
L. R. Hesler 21832 (last g coll. partly in TENN and partly in L).

OsnservaTions.— The pileipellis is also gelatinized underneath the warts, therefore
the warts could be washed off in rainy weather. The volva on the cap does not
always crack up into many conical warts but sometimes into a few p:uch-]i’ikc aggre-
gates of warts.

NOMENCLATURAL NOTE.—If regarded as a new name for A. solitaria (Bull. per Fr.)
Meérat sensu Coker the name Lepidella cokeri L. (j Gilb. & Kithner may be formally
considered to be a synonym of Amanita solitaria (Bull. per Fr,) Mérat: Coker did not
exclude the nomenclatorial type of Bulliard's species from his A. solutaria.

However, from a note elsewhere in Gilbert & Kithner's paper [p. 154: “4.
solitaria (sensu Coker) no. 814 = L. cokert Gilbert nov. nom.”’] and since the names .1,
solitaria and Lepidella echinocephala (the two constituents of Bulliard's Agaricus solitanius)
occur in their list in addition to the name Lepidella cokeri it is perfectly clear that
Gilbert & Kithner excluded the type of Agaricus solitarius Bull. from the taxon they
named Lepidella cokeri. ' '

Therefore I prefer to consider Lepidella cokeri as the name of a new species, based
on the collection Coker 814 sent by Coker to Gilbert. The citation *“Amanita solitaria
Coker” is an indirect reference to Coker's excellent description and plates of the
species (including Coker 814).

The name Amanila solitaria has been used in N. America for several species in
literature and for still many more in herbaria. The magnificent fungus described

ExrraxaTiON OF FIGURES 100-103

Figs. 100, 101, Amanita cokeri. — 100. Fruit-body (after dried specimen). — 101. Spores.
(Figs. 100, from Hesler 20875; 101, from type.) .
Figs. 102, 103. Amanita solitaria (= A. eshinocephalal). — 102. Section of apex of volval

wart on cap. — 103, Section of base of same wart. (Both figs. from Bas 150.)
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and depicted under this name by Coker (l.c.) and at present named A. cokeri is casy
to recognize because of the white, viscid cap decorated with conical warts, the
ample, double ring, the ventricose bulb with recurving scales, the large spores, and
the presence of clamps. Its centre of distribution seems to be in North Carolina and
Tennessce. Records of A, solitaria from the western U.S.A. probably refer mostly
to A. smithiana (p. 418).

AMANITA SOLITARIA (Bull. per Fr.) Mérat—Figs. 102-106
[= A. echinocephala (Vitt.) Quél.!]

Agaricus solitarius Bull.,, Herb, France pl. 48. 1780; Hist, Champ. 2: 675. 1812, — Agaricus
solitarius Bull. per Fr., Syst. mycol. x: 17. 1821. — [Agaricus] *Amanita” solitaria (Bull. per
Fr.) Secr., Mycogr. suisse 1: 14. 1833 (not val. publ.). — Amanita solitaria (Bull. per Fr.)
Mérat, Nouv. Fl. Envir. Paris, 4¢ Ed., 1: 121. 1836. — Venenarius solitarius (Bull. per Fr.)
Murrill in Mycologia 4: 240. 1912. — Aspidella solitaria (Bull. per Fr.) E. J. Gilb. in Bres.,
Iconogr. mycol. 27 (1): 79. 1940. — Lectotype: Bull., Herb. France pl. 48.

Amanita procera Pers., Champ. comest. 186, 1818 (substitute name for Ag. solitarius
Bull.). — Amanita procera Pers. per Viu., Tent. mycol. s. Amanit. Ill. 23. 1826.% — Type:
same as of Ag. solitarius Bull,

Agaricus aculeatus Vitt., Descr. Funghi mang. 62. 1832; non Agaricus aculeatus Vitt., Descr.
Funghi mang. 348. 1835; nec Amanita aculeata (Quél.) Bigeard & Guillemin, Fl. Champ.
supér. France 44. 1909.

[Fungus tricuspidatus Paul., Trait¢ Champ. 2 (index): [7]. 1793. — Hypophyllum tricuspidatum
Paul., Iconogr. Champ. pl. 163 fig. 3. 1812-35 (not val. publ.).* — Lectotype: Paul.,
Iconogr. Champ. pl. 163 fig. 3.]

Agaricus echinocephalus Vi, Descr. Funghi mang. 346. 1835 (change of name for Hypoph.
tricuspidatum Paul.). — Amanita echinocephala (Vit.) Quél., Champ. Jura Vosges I in Mém,
Soc. Emul. Montbéliard 11 5: 321. 1872. — Lepiota echinocephala (Vi) Gill.,, Hymén. Descr.
Champ. France 69. 1874, — Lepidella echinocephala (Vit.) E. J. Gilb. in Bull. Soc. mycol.
France 41: 304. 1925. — Aspidella echinocephala (Vit.) E. J. Gilb. in Bres., Iconogr. mycol.
27 (1): 79. 1940. — Armillaria echinocephala (Vitt.) Locquin in Bull. Soc. mycol. France 68: 167.
1952, — Amanita umbella var. echinocephala (Vitt.) Quél., Ench. Fung. 4. 1886. — Amanita
vittadimi var. echinocephala (Vitt.) Vesely in Annls mycol. 3x: 285. 1933. — Type: same as
of Fungus tricuspidatus Paul.

Amanita flandinia Plée, Types Fam. Genres Pl. France 2 (livr. 57): [93], pl. 12. 1844-1864;
Bertillon in Dechambre, Dict. encycl. Sci. medic. 1 3: 501. 1866.

Amanita strobiliformis var. aculeata Quél., Ench. Fung. 3. 1886. — Amanita strobiliformis
subsp. aculeata (Quél.) Sacc., Syll. Fung. §: 15. 1887. — Amanita aculeata (Quél.) Bigeard &
Guillemin, Fl. Champ. supér. France 44. 1909; non Agaricus aculeatus Vitt., Funghi mang.
62. 1832. — Lectotype: Quél., Champ. Jura Vosges 1 in Mém. Soc. Emul. Montbéliard
IT 5: pl. 1 fig. 1. 1872.

48 Several combinations with the generic name Amanita are sometimes ascribed to Secretan
(1833: 14). But Sccretan’s names with Amanita are not validly published, as Sccretan con-
sidered Amanita a ‘classe’ of the genus Agaricus (cf. Donk, 1962: 171).

% The name Amanita procera Pers. was also published in 1822 by Bergamaschi (Osservaz.
micol. Funghi Pavese g3), but not validly, since Amanita was treated as a ‘scction’ of Agaricus.

31 See foot-note on p. 519.
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Amanita echinocephala var. bicollariata Boud., lc. mycol. III livr. 11. pl. 298 (definitive
number: 4) 1906, — Amanita umbella var. echinocephala [. bicollariata (Boud.) E. J. Gilb., Genre
Amanita 101. 1918, — Lepidella echinocephala f. bicollariata (Boud.) Konr. & Maubl., Ic. sel.
Fung., fasc. 2: 38. 1926.

MISAPPLICATIONS,. —Amanita solitaria sensu auct. curop. plur. (= A. strobiliformis); sensu
Atkinson, Stud. Americ. Fungi Mushr., 2nd Ed., pl. 75, 76. 1901 (= A. rhopalopus); sensu
Coker in J. Elisha Mitchell scient. Soc. 33: 68, pl. 45, 46. 1917 (= A. cokeri); sensu Hotson
in Mycologia 28: 72, fig. 3. 1936 (= probably A. smithiana); A. echinocephala sensu Hongo
in Mem. Fac. Arts Educ. Shiga Univ. 8: 40. 1958; sensu Imazeki & Hongo, Col. Ill. Fungi
Japan 2: 43, pl. 13 fig. 8o. 1965 (= A. hongoer).

SELECTED 1LLUSTRATIONS.—Barla, Fl. mycol. Champ. Alpes-Marit. (1): pl. 4 figs. 5, 6;
pl. 8 figs. 7, 9. 1888; Bull.,, Herb. France pl. 48. 1780; Michacl-Hennig, Handb, Pilzfr, 3:
pl. 8. 1964; Revue Mycol. 2 (Suppl. 3): pl. 4 fig. 1. 1937.

Fruit-bodics (Fig. 104) medium to very large, solitary or subgregarious. Cap
[50-]70-160[~200] mm wide, globose at first, convex when expanding, soon plano-
convex to flat with slightly depressed centre, with non-sulcate, projecting, when
young slighllr appendiculate margin, dingy white or dingy cream to I?la]c silve
grey or pale brownish grey especially near centre, [sometimes with slight greenis
tinge] with age sometimes becoming pale brownish straw yellow, subfelted at centre
to minutely fibrillose at margin an(r somewhat arachnoid around base of warts,
later becoming smooth, dry to subviscid, usually decorated with small, about 0.5
to 3 mm high, whitish to concolorous or slightly darker grey, acute-conical to low
conical, subfibrillose, adnate to subdetersile warts, towards margin these sometimes
passing into small, scattered flocks; rarely all warts reduced to small, floccose
patches or completely washed away by rains. Gills rather crowded, narrowly
adnate to just free, sometimes with decurrent lines at top of stem, broad, up toabout
15 mm wide, ventricose, greenish cream-yellow (Séguy 220), with age ﬁccoming
brownish straw yellow, with whitish, minutely granular edge; short gills subtruncate
to more or less attenuate, often with proximal part of edge very irregular. Stem
[60-]100-140[-200] x [10-]!5—-25[—30imm, rarely subcylindrical, usually enlarged
downward to a clavate or clavate-fusiform [or fusiform or subnapiform], pointed
to rounded, up to about 60 % 40 mm large bulb, solid, whitish to pale straw yellow,
often with darker yellow spots at base, annulate, longitudinally sulcate-striate
above ring and appressedly fibrillose to fibrillose-subsquamulose below it, also
often with some more or less concentric rows of ascending, appressed to recurved,
rather thick, up to about 3 mm wide scales on upper part of enlarged base, but
sometimes merely subsquamulose. Ring pendent, subfelted-membranous, apical to
subapical, broad, up to 25 mm wide, white when young, straw yellow with age,
striate at upper side, fibrillose to cottony and with thick warts along edge at
underside. ]-I;csh rather firm, white, cream just below surface of cap, [tending to turn
yellowish or greenish]. Smell moderately strong, unpleasant, subraphanoid with
chemical component. Taste indistinct. Spore print [wﬁilc to] cream with greenish
tinfc when fresh, dingy cream with very little green when dry (slightly more cream
yellow than Munsell 5y 8/4).

Spores [110/10] g-12(-13.5-14.5) * 6-8(-g-11.5) p, length-breadth ratio 1.25-
2.0, averages 1.3-1.75, broadly ellipsoid to elongate, rather often obovoid, thin-
walled, colourless, with subgranular, somewhat refractive contents, amyloid (Figs.
105, 106). Basidia 40-60 x 11-19 p, g-spored, but sometimes partly 1-, 2- and
3-spored, with clamps. Marginal tissue consisting of tufts of slenderly to broadly
clavate, piriform and irregularly shaped cells, 20-60 % 15-25 p, and hyphae 4-12 p
wide. Trama of gills bilateral, without terminal inflated cells; subhymenium ramose
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or with irregularly inflated cells. Pileipellis made up of interwoven to subradial,
colourless to pale brown (intracellular pigment) or somewhat refractive, yellowish
hyphac 2-8 x wide, not or slightly gelatinized near surface. Remnants of volva on
cap (Figs. 102, 103) consisting of abundant, more or less parallel, erect chains of
mainly ellipsoid to clavate, but also subglobose, elongate and irregular cells up to
t1o x 6o u, rare to rather abundant, erect-parallel to interwoven hyphae and
scattered to rather abundant, oleiferous hyphac; dingy yellowish to pale yellow-
brown in alkaline solution, sometimes with distinct brownish, intracellular pigment;
hyphae more abundant in base of warts; ellipsoid to globose cells more abundant in
top of warts. T'rama of stem with abundant, terminal, clavate cells up to 400 x 6o u
among hyphae 2-10 u wide, yellowish to deep golden yellow in aﬁcaiinc solution,
with scattered to abundant oleiferous hyphae. Clamps present.

Haprrar & pistrisutioN,—Terrestrial in woods on heavy, calcareous or neutral
soils in Europe except northern part, with preference for alluvial woods; fruiting
especially in warm, dry summers.

CoLLECTIONS EXAMINED,—ENGLAND: Surrey, Horsley, 6 Sept. 1953, R. W. G.
Dennis (L); NetnerLanps, prov. Utrecht: Utrecht, 31 Aug. 1953, C. Bas 150
l}%_; 18 Sept. 1953, C. Bas 206 (L); Zeist, 17 Sept. 1953, O. F. Uffelie & al. (herb.
Iflelie) ; France: Oise, Orry-la-Ville, Aug. 1949, H. Romagnesi Si')}: Pyré-
nées Orientales, near Perpignan, 11 Nov. 1966, 4. Marchand} )3 Czecno-
sLovakia: Bohemia; reg. Praha, KarlStejn, 5 Sept. 1952, 8. Indelka (PR);
reg. Usti nad Labem, Libochovice nad Ohfi, 19 Sept. 1961, . Neubauer
(PR); Slovakia, Saudorf near Bratislava, 12 Sept. 1948, F. Drascla (PR);
AusTrin, near Vienna, without date, Hagenbriinn Pﬁ); ?TALY: Trentino,
Vela NW of Trento, June 1go1, J. Bresadola (S); E1ba, Porteferrario, Oct. 1913,
Garbart (S); Yucostavia: Dalmatia, Ugljan, 25 Nov. 1964, M. Torti¢ (frag-
ments in L

OsservaTiONs.—The foregoing description of the macroscopical characters of
A. solitaria is based mainly on field-notes taken from the collections I saw in a fresh
state (Bas r50 & 206). Some additional notes taken from reliable descriptions in
literature have been placed between square brackets.

NOMENCLATURAL NOTE.—The name Agaricus solitarius was published for the first
time by Bulliard (l.c.? in I}BO on his Plate 48. This plate undoubtedly represents
the species now usually called Amanita echinocephala (compare Gilbert, 1925: 291;
1940: 50; 1941: %69). In 1793 Bulliard (l.c.) published a second plate E l. 593)
under the name Agaricus solitarius, but this time representing Amamita strobiliformis.
From his later description (1812: 675) it appears clearly that Agaricus solitarius as
finally conceived by Bulliard is a mixture of Amanita echinocephala and A. strobiliformis.

Fries' description accompanying the first valid publication of the name Agaricus
solitarius in 1821 (l.c.) is rather poor, l|;:»robably because he included notes on a
fungus collected in Sweden that may have belonged to another species. This is
difficult to prove, however, since as far as 1 know r.?\c material of the collection no
longer exists.

From his citations in 1821 it also appears that at that time Fries’ conception of
Agaricus solitarius was still wider than tEa( of Bulliard. But by using Bulliard’s name
for it (in Fries’ index the name is also cited as Agaricus solitarius Bull.), by referring
to both of Bulliard’s plates and from his treatment of A. solitarius in his later books
it is evident that Bulliard’s elements are at the very core of his conception.

As there is no original material available it is logical to select one of Bulliard’s
two plates as lectotype for the name Agaricus solitarius Bull. per Fries. Bulliard’s
Plate 48 was the earliest publication of the name. This alone is sufficient reason
to select this plate as lectotype, the more so if the second part of Note 7 of Article 7
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Figs. 104-106. Amanita solitaria (— A. echinocephalal), — 104. Fruit-bodies. — 105, 106.
Spores. (Figs. 104, 105, from Bas 150; 106 from Marchand, Nov. 1916.)

Figs. 107, 108. Amanita japonica. — 107. Section of apex of volval wart from cap. —
108, Section of base of same wart. (Both figs. from Honge 3275.)

8



398 Persoonta — Vol 5, Part 4, 1969

of the International Code of Botanical Nomenclature is borne in mind.** Moreover
there is some indication that Fries himself considered Bulliard’s Plate 48 to be
the more typical; later he (Fries, 13?3: 5) transferred the citation of plate 593 from
Agaricus solitarius 1o A. strobiliformis! This seems to me to make the selection of
plate 48 as lectotype for the name Agaricus solitarius Bull, per Fr. inevitable,
The name Amanita solitaria might be rejected as ambiguous. In Europe it has
been used grincipally for A. strobiliformis and in North America for several other
species. If that is accepted, however, the name Amanita procera Pers. per Vitt, would
have to be used for the present species; certainly not a more attractive alternative.
Therefore, though not without reluctance, I here reintroduce the name Amanita

solitaria for the species usually called A. echinocephala (Vitt.) Quél.

Amanila solitaria is rather easy to recognize because of its numerous, small, conical
warts on the whitish to yellowish or greyish cap, the greenish-yellowish gills, the
striate, membranous ring and the more or less conspicuous, imbricate scales at the
mostly enlarged base of the stem.

The length-breadth ratio of the spores varies considerably. In the greater part
of the collections studied its average ranges from 1.3 to 1.45, but in the collections
from Elba, Dalmatia, and Perpignan the averages are respectively 1.55, 1.7, and
1.75. It should be noted that in the last two cases the shape of the spores cannot
help us to distinguish A. sofitaria from A. baccata (see p. 442), another species of
Amanita section Lepidella with more or less conical, volval warts occurring in the
south of Europe. But A. baccata has clampless basidia and a different type of tissue
in the warts on the cap. As more data become available the possibility of the existence
of a separate taxon with elongate spores will have to be considered. I have the
impression that in addition the fruit-bodies of these three collections had no greyish
colours on the cap, besides having different tissues in the warts on top (less regular
and with relatively more hyphae).

Gilbert (1941: 379) described a collection from under conifers in France with
large, remarkably broad spores, measuring 11.5-14 % 10-11.5 . The difference
from the size of the spores as found by me, g-12(~13.5) x 6-8.5(-0) s, is so great
that at first I wondered whether another infraspecific taxon was involved. But
later 1 examined the above mentioned collection from Libochovice and found its
sporcs to measure [15/3] 11-14.5 % 6.5-10(~11) p. Apparently the variation in
shape and size of the spores of A. solitaria is very great. This may be because the
basidia are often partly 2-spored and sometimes even 3- and 1-spored. Unfortunately
I was unable to locate and examine Gilbert’s collection.

I have not studied the type specimen of Amanila echinocephala var. bicollariata
Boud. Judging by Boudier’s elaborate plate of it, there is little doubt that it represents
simply an incidental form of the present species. The tendency to form a second,
fibrillose, imperfect ring underneath the normal one is also noticeable in the related
A. cokeri from North America (see p. 393).

52 The sentence referred to runs: “When valid publication is by reference to a pre-starting-
point description, the latter must be used for purposes of typification as though newly
published.”
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Amanita japonica Hongo cx Bas, sp. nov.—Figs. 107-110

Pileus 55-80 mm latus, convexus, dein planus, margine appendiculatus neque sulcatus,
siccus, griscus vel grisco-maculatus, verrucis subconicis, adnatis, sat minutis, pallide griscis
ornatus. Lamellae confertae vel subconfertae, fere liberae, modice latae, albae. Stipes 80-170
7-15 mm, sursum attenuatus, basi fusiformi-radicatus vel subclavatus et usque ad 25 mm
latus, solidus, albus, floccosus, apice fragmentis annuli albis fibrilloso-floccosus, deorsum
fragmentis volvae floccoso-pulverulentis pallide ochraceo-griseis ornatus. Caro mollis, odore
saporeque indistincto.

Sporae g9-10.5 ¥ 5.5-6.5 1, clongatac vel cylindraceac, amyloideac. Fragmenta volvac
cellulis diversis hyphisque composita. Fibulae frequentes. Typus: ‘Hongo 3275, 9 Aug. 1966,
Japan, Dusu-city’ (L).

Fruit-bodies (Fig. 109) medium-sized, slender. Cap 55-80 mm wide, convex
then plane, with appendiculate, non-sulcate margin, dry, at first moderately dark
grey to pale buffy grey (‘drab-grey’ to ‘light drab’ of Ridgway), felted-subflocculose,
rather densely set with somewhat paler, floccose-felted; subpyramidal, adnate warts,
up to about 2 mm wide and 1.5 mm high; later coloured surface of cap breaking
up into vaguely delimited, thin patches between which whitish flesh showing, in
which case every pale wart situated at centre of a minutely radially fibrillose,
practically circular, darker grey spot; warts and spots diminisging in size and less
distinct towards margin. Gills close to subdistant, nearly free, sometimes with slight
decurrent teeth, rather broad, 7-8 mm wide, subventricose, white, with sub-
flocculose edge; short gills subtruncate to attenuate. Stem 8o-170 X 7-15 mm,
attenuate upward, with fusiform-rooting to subclavate base up to 25 mm wide,
solid, white, floccose, with flocculose-pulverulent to small, vague, scale-like, pale
buffy grefy (‘light drab’ of Ridgway) remnants of volva on lower half, with fugacious
floccose-fibrillose remnants of white ring at top. Flesh soft, Taste and smell indistinct.

Spores [20/1] g-10.5 % 5.5-6.5 u, length-breadth ratio 1.5-1.9 (averages 1.6-1.65),
ellipsoid to elongate, sometimes subreniform, thin-walled, colourless but in alkaline
solution with slightly yellowish, subgranular contents, amyloid SFig. 110). Basidia
40-45 ¥ 9-10 u, 4-spored, with clamps. Marginal tissue a rather broad strip of
hyphae and clavate cells (according to Dr. Hongo's description also vesiculose
ones) agglutinated in dried material. Trama of gills impossible to reinflate in type;
subhymenium ramose. Pileipellis merely a denser layer over trama of cap, not
gelatinized, difficult to delimit. Remnants of volva on cap (Figs. 107, 108) brownish
yellow in alkaline solution; grey, thin patches under and around warts consisting
mainly of interwoven to more or less radiating, yellowish hyphae 3-10 p wide,
with conspicuous, brown, vacuolar pigment; towards top of warts hyphac more and
more mixed with erect rows of mainly ellipsoid, but also globose, clavate and
elongate cells, up to go » 6o u, with inconspicuous pigment. Trama of stem with
large, upright, clavate, terminal cells. Clamps frequent.

ABITAT & pistripuTioN,—Terrestrial in Pinus-Quercus forest in Japan.

COLLECTIONS EXAMINED.—JAPAN, Honshu, prov. Shiga, Otsu-city, Terabe,
9 Aug. 1966, 1. Hongo 3275 (“A. japonica”, type: L); drawings of Hongo 3293.

OgservaTions.—It is difficult to determine whether the thin, grey layer of hyphae
forming the patches under and around the warts on the mature cap belongs to
the pileipellis or to the volva. As it breaks up when the cap expands and as the
transition into the tissue of the volval warts is very gradual, 1 have described it
as a part of the volva.

Though the two type specimens have the appearance of being well dried, their
microscopical structures are rather difficult to study. Cells and hyphae do not
reinflate easily.
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At first sight the present species rather strongly resembles A. onusta from N,
America. The remnants of the volva on the cap, however, have a different structure.
In A. onusta inflated cells are still abundant in the very base of the warts; in 4.
Jjaponica hyphae are the most abundant elements in the base of the warts, Moreover,
A. onusta has a more differentiated pileipellis, and more distinct and firmer volval
warts or scales on the base of the stem.

In A. japonica the outer layer of the volva forming the warts is paler than the inner
layer that forms the thin, darker grey patches on which the warts are situated.

Stirps RAVENELI

Basidia with clamps. Spores 7-11 p lon%, subglobose to elongate. Volva forming
at centre of cap coarse, adnate, pyramidal, to truncate-pyramidal, fibrillose warts
often passing gradually into fibrillose scales towards margin.

The three species belonging to this stirps have a duplex volva the outer layer
of which is felted, consisting of interwoven hyphae and more or less abundant
inflated cells, while the rather thick inner layer consists mainly of hyphae and
passes gradually into the trama of the cap.

In A. ravenelii and A. crassa the hyphae of the inner layer of the volva have at
first a parallel and erect position; in A. strobilacea they scem to be more interwoven.
In ecarly stages the volva on the cap breaks up into pyramidal warts, the tops of
which are felted but the lower parts distinctly fibrillose even to the naked eye.

Because of its strongly marginate bulb A. strobilacea is aberrant in respect of
whole subsection Solitarige. This does not mean that the volva is circumscissile.
Probably in carly stages the primordial cap is separated from the margin of the
bulb by a circular groove.

Stirps Ravenelii is closcly related to stirps Solitaria but differs mainly in that the
much more strongly pronounced duplex character of the volva results in coarser
warts on the cap. Compare also stirps Perpasta (p. 409).

KEY TO THE SPECIES OF sTIRPS Ravenelii

1. Bulbous base of stem immarginate.
2. Volva forming vague zones or provoking scales on upper part of bulb. Spores 8-11 x

5.5-7 p. Eastern U.S.A. A. ravenelii, p. 400
2. Volva forming distinct circular rims (2 in type) on upper part of ventricose stem.
Spores 7-9 % 4.5-6 p. Very coarse species. Argentina. A. crassa, p. 402

1. Bulb strongly marginate. Spores 8-10(-12.5?) % 6.5-9(-11?) p. South-eastern Australia.
A. strobilacea, p. 406

AmanITA RAVENELI (Berk. & Curt.) Sacc.—TFigs. 111-117

Agaricus ravenelii Berk. & Curt. in Ann. Mag. nat. Hist. 111 4: 284. 1859. — Amanita ravenelii
(Berk. & Curt.) Sacc., Syll. Fung. 5: 15. 1887.

? Amanita muscaria var. major Peck in Rep. N. York St. Mus. nat. Hist. 23: 6g. 1872, —
See insufficiently known taxa (p. 562).

NAMES MISAPPLIED TO THE PRESENT SPECIES,— Amanita strobiliformis (Paul. ex Vitt.) Bertillon
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sensu auct. americ. — Amanita chlorinosma {. strobiliformis (Paul. ex Viw.) E. J. Gilb. sensu
E. J. Gilb. in Bres., Iconogr. mycol. 27 (2): 393. 1941.%8

ILtusTrATIONs.—Coker in J. Elisha Mitchell scient. Soc. 33: pl. 50. 1917; E. J. Gilb.
in Bres., Iconogr. mycol. 27 (3): pl. 65. 1941.

Fruit-bodies (Figs. 111, 113) large to very large and usually thickset, solitary or
subgregarious. Cap go-160 mm wide, at first globosc to hemispherical, later becoming
convex, sometimes with slightly flattened centre, with non-sulcate, appendiculate
margin, fleshy, whitish to cream, dry, but sometimes becoming wisn::rj)c with age;
adnate volval layer breaking up into crowded, rather coarse, conical to truncate-
conical, Ea!c cream to avellaneous, up to 6 mm wide and 4 mm high warts with
radially fibrillose sides and subfelted apex (duplex-structure usually macroscopically
rather conspicuous); with age on dry caps towards margin warts passing into flat,
fibrillose scales with somewhat raised, amorphous tips or, when scales transversel
elongate, with amorphous ridges. Gills crowded, free, moderately broad to broad,
pale cream to dark ochraceous cream, with entire, slightly paler edge; short gills
subtruncate to attenuate. Stem about 100-250 % 10-25 mm, attenuate upward,
with conspicuous, strongly ventricose to [usiform-subclavate, rooting, up to
110 ¥ 60 mm large I)HIE, solid, white to cream, with or without apical ring,
flocculose above, with cream to avellaneous, flocculose zones or scales below down
to middle of bulb; upper half of bulb and base of stem often with thick, imbricate
scales or sheaths pointing up- and outward. Ring thick, flocculose-subfelted, with
thick, avellaneous rim, but often soon falling to pieces. Flesh white to yellowish,
firm. Smell strong, unplcasant (*‘old ham,” “chlorine”).

Spores [6o/5] 8-11 % (5-)5.5-7(-7.5) p, length-breadth ratio 1.4-1.8 (averages
1.5-1.6), cllipsoid to clongate, sometimes ovoid or obovoid, thin-walled, colourless,
with subgranular, refractive contents, amyloid (Fig. 112). Basidia 45-60 x 10-11 g,
4-spored, with clamps. Marginal tissue scanty, in young specimens a narrow strip
of hyphac 4-8 p wide running more or less parallel to edge of gills and carrying
many very small to small, clavate cells, 12-32 x 8-16 u, partly in rows. Trama
of gills bilateral; subhymenium ramose. Pileipellis consisting of radial to slightly
interwoven, colourless hyphae 3-10 ¢ wide, not gelatinizing underneath warts,
not or slightly between warts when exposed ; with some oleiferous hyphae. Remnants
of volva on cap (Figs. 115-1 17?: at base of warts consisting of more or less parallel
and upright, yellow, refractive hyphae 3-8(-10) u wide on which scattered, upright,
mainly clavate cells up to 120 % 15 u; towards apex of wart tissue rather abruptly
changing into a mixture of ahuncfam, globose, ellipsoid and clavate cells up to
70 % 70 p and 8o % 55 g, terminal or in short rows on irregularly disposed, rather
abundant, branching, sometimes subcoralloid hyphae; nearly all elements yellowish
in alkaline solution and distinctly refractive. Trama of stem with terminal, “i’righh
large, clavate cells partly with cloudy contents; golden yellow in alkaline solution.
Clamps abundant.

Hagprrat & pistriBuTioN.—Terrestrial in woods in eastern U.S.A.

Corrections examiNen.—U.S.A.: Maryland, Laurel, 13 Aug. 1966, A.
Sdnchez & FE. Hacskaylo CU 48841 pro parte (CUP); Tennessee, Great Smokg'
Mountains, Cades Cove, 5 Aug. 1938, A. H. Smith 9797 (MICH); :(4; Sept. 1950,
L. R. Hesler 22418 (TENNJ; 26 Sept. 1963, C. Bas 3937 (L); North Carolina,

8 Gilbert was fully aware that the American ‘A, strobiliformis’ is different from the similarly
named European species. Nevertheless since he did not definitively exclude the type of the
name Ag. strobiliformis Paul. ex Vitt. he proposed a new combination with that name as
basionym.
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Chapel Hill, Purefoy’s Mill, 4 Oct. 1913, W. €. Coker 878 (NCU); South
Carolina, June, H. W. Ravenel (ly'pc: K).

OpservaTions.—The type consists of four young specimens and one damaged,
barely mature specimen. Characteristic are the ventricose-fusiform bulb of the short
stem and the rather coarse, radially fibrillose, conical to truncate warts on the cap.
The type collection of A. ravenelii 1s undoubtedly conspecific with what American
authors usually call A. strobiliformis.

The collection Smith 9797 cited is the one to which the photograph published
b?r Gilbert (1941: pls. 64, 65) belongs. I have also studied one of the two specimens
ot Coker 856; unfortunately it was not the specimen pictured on Coker’s plate
(:?17: pl. 50); moreover it appeared to belong to another species.

n A. ravenelii the upper part of the bulb and the lower part of the stem are often
adorned with thick, chshy, imbricate scales or sheaths, These structures come into
being by sﬁ]itling of the flesh of stem and bulb. The remnants of the volva are
usually rather inconspicuous in this region, though initially they probably provoke
the process of splitting.

The typical form of A. ravenelii is very distinctive because of the coarse, conical
to truncate, radially fibrillose warts with felted tips or central patches, towards the
margin gradually passing into broad, fibrillose scales. The pileipellis does not
gelatinize, except in aging specimens, and then the outer surface of the warts may
also become involved in the process. Very characteristic is usually also the broadly
ventricose, sometimes even onion-shaped bulb.

The radially fibrillose structure of the warts is not always very clear, however,
and then the microscope must be used to be certain that the base of the warts
consists mainly of parallel, refractive, yellowish hyphae and only scattered elongate
inflated cells,

Specimens with clavate-subfusiform bulbs and not very conspicuously fibrillose
warts rescmble A. rhopalopus (see discussion p. 417).

Among the clamp-bearing species A. ravenelii, together with A. crassa from
S. America and A. strobilacea from Australia form a small group, chiefly characterized
by the structure of the volva, which finds its counterpart among the clampless
species in the group of A. perpasta.

Peck (1883: 46) was apparently the first who applied the name *A. strobiliformis’
to the present species; as early as 1808 Lloyd (1898: 6) expressed well-founded
doubts about this,

Amanita crassa Bas, sp. nov.—Figs. 118-121

Pileus circa 150 mm lats, convexus, centro leviter depressus, margine appendiculatus
neque sulcatus, carnosus, albus, siccus, centro verrucis magnis crassisque lruncato-pyra-
midalibus et margine squamis magnis fibrillosisque dense obsitus. Lamellae confertae, liberae,
pallide bubalinac (?), modice latae. Stipes circa 100 mm longus, circa 50 mm latus, ventricoso-
bulbosus, infra apicem constrictus, subradicatus, albus, dimidio superiore bulbi costis duabus
volvae floccosis annularibus ornatus, apice annulo membranaceo substriato praeditus. Caro
solida, alba, odore acri.

Sporac 7-9 X 4.5-6 w, cllipsoideac vel clongato-cllipsoideae, amyloideac. Fragmenta
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13 14

Figs. 109, 110. Amanita japonica. — 10g. Fruit-bodies. — 110. Spores. (Fig. 109, from
Hongo 3293, after Hongo's drawing; 110, from Fongo 3275.)

Figs. 111-114. Amanita ravenelii. — 111, Fruit-body. — 112. Spores. — 113. Dried fruit-
bodies. — 114. Warts at centre of cap of type (% 1). (Fig. 111, from Bas 3931; 112, from
Coker 878; 113, 114, from type.)
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volvae cellulis diversis hyphisque composita. Fibulae praesentes. Typus: *I. Gamundi (Singer
§ 395), 3 Jan. 1963, Argentina, Rio Negro, Chimpay' (BAFC).
ErymoLocy: crassus, coarse.

Fruit-body (Fig. 118) large, thicksct. Cap about 150 mm wide, convex with
slightly depressed centre and strongly appendiculate, non-striate, slightly inflected
margin, thick-fleshed, white, dry, at centre with up to 15 mm wide, thick, adnate,
radially fibrillose, polygonate patches to truncate pyramidal warts with felted tips,
towards margin these warts gradually passing into thick, imbricate, up to 15 mm
wide and 10 mm long, fibrillose scales with felted, subtruncate tips; many warts
and scales with one or two concentric ridges; only here and there with narrow,
smooth strips between warts. Gills crowded, free, rather thick, moderately broad,
pale buff, with entire edge; short gills attenuate. Stem about 100 x 50 mm, broadly
ventricose with subapical constriction and with somewhat rooting pointed base,
white, subfelted to glabrous, annulate, with two thick, concentric, subfloccose volval
rims on upper hall’ of bulbous part. Ring subapical, membranous (rather rigid
in dried specimen), partly patent, white, vaguely striate above, subfelted to glabrous
below. Flesh white, firm, with pungent odor like A. chlorinosma.

Spores [20/1] (6.5-)7-9 % 4.5-6 pu, length-breadth ratio 1.3-1.8 saw:ragc 1.5),
ellipsoid to clongate, thin-walled, colourless, with refractive, guttulate contents,
amyloid (Fig. 119). Basidia 35-45 % 6-8(-9) u, 4-spored, with clamps; several
with refractive contents. Marginal tissue not found; edge of gills clean, as though
cut ofl. Trama of gills bilateral; subhymenium ramose. Pileipellis in radial sections
of warts and underlying tissue impossible to locate; at smooth strips between warts
consisting of interwoven to subradial hyphae 4-8 u wide, many with refractive
contents; slightly yellowish in alkaline solution. Remnants of volva on cap (Figs.
120, 121) consisting mainly of branching and anastomosing, subparallel, more or
less upright, refractive hyphae 5—:2(—15?;: wide and some scattered upright short
rows of mainly clongate cells up to 100 % 30 u; apex and warts, however, consisting
of irregularly disposed, rather abundant branching hyrhac 4-15 pn wide and very
abundant, subeylindrical, clongate-fusiform, clongate-cllipsoid, more rarely ellipsoid
cells up to 125 x 30 and 70 % 40 p in rows; pale yellowish in alkaline solution;
majority of cells and hyphae with refractive contents; clamps abundant. Trama
of stem (about 5 mm below surface of broadest part) with scattered, rather small,
upright, terminal, clavate cells up to 150 % 35 u, among very abundant, longitudinal
hyphae 5-10 u wide, many of which with refractive contents. Ring also at upper
surface, consisting almost completely of interwoven, refractive hyphae 3-6 u wide
with large clamps; at lower surface with small elongate inflated cells and showing
tendency to gelatinize. Tissue of volval rims very similar to that in tips of warts
on cap. Clamps abundant.

Haprrar & pistrisuTion.—Terrestrial® in Argentina.

COLLECTION EXAMINED.—ARGENTINA, Rio Negro, Chimpay, 3 Jan. 1963,
1. Gamundi (type: Singer S 395, BAFC).

8 According to the label the type was found on dung. This is almost certainly coincidental,
as none of the related species is coprophilous.

ExpLANATION OF FIGURES 115-117
Figs. 115-117. Amanita ravenelii. — 115. Crushed apex of volval wart from cap. — 116.
Section of middle part of same wart. — 117. Scction of base of same wart, (All figs. from
Bas 3931.)
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Osservarions.—The type collection consists of one complete specimen of which
the cap had just started to expand. Dr. R. Singer kindly placed his description of
it at my disposal.

The upper rim on the bulb is probably formed by the limbus internus of the
volva, in which case the lower rim indicates the places of attachment of the outer
layer of the volva to the base of the stem.

Many of the warts on the cap have whitish, concentric, band-like incrustations
at their sides. These may have developed after drying.

This species is closely related to A. ravenelii from North America, but it differs
in the following points: (i) The remnants of the volva on the bulb are much more
conspicuous, forming two thick ridges. (ii) The spores and basidia are smaller.
(iii) The ring is more membranous and has a tendency to gelatinize at its lower
surface. (iv) The upper surface of the ring consists merely of hyphae, in A. ravenelii
of hyphae and numerous, small, inflated cells. (v) The habit and especially the
warts and scales on the cap are much coarser than in any of the specimens of A.
ravenelii 1 have seen.

Compare the notes on the insufficiently known Armillaria bruchii Speg. on p. 560.

Amantta stroBiLACEA (Cooke) Sace.—Figs. 122-129

Agaricus strobilaceus Cooke in Grevillea 19: 82. 18g1. — Amanila strobilacea (Cooke) Sacc.,
Syll. Fung. 1x: 1. 1895.

Descrirrions & 1LustraTIONS,—Cooke, Handb. Austr. Fungi 2. 1892; Pegler in Austr,
J. Bot. 13: 346, fig. 1.6 (spores only). 1965.

Fruit-bodies (Fig. 123) medium to large. Cap 70-100 mm wide, convex, with
non-sulcate, appendiculate margin, probably white or pale yellow (now pale
ochraceous yellow in dried specimen), dry, completely covered with concolorous,
large (in dried type 3-8 mm wide and 3-4 mm high), rounded-conical, firm, adnate
warts (Fig. 124) with slight radially fibrillose structure at their sides and small,
flat, slightly darker patch on their subtruncate tips; warts broader and lower towards
margin. Gills subdistant, free, rather narrow, colour unknown. Stem about
t00 % 25 mm, with large (probably about 6o X 40 mm), strongly marginate,
napiform bulb, probably whitish or yellowish, solid, with narrow (?), membranous,
subapical ring and no or scarcely any remnants of volva near margin of bulb.

Spores®* [10/1] (7.5-)8-10 x 6.?—9 1, length-breadth ratio 1.0-1.4 (average 1.2),
globose to broadly ellipsoid, rarely ellipsoid, often somewhat attenuate towards
apiculus, thin-walled, colourless, amyloid (Fig. 122). Basidia about 5070 x l3—15{l,
g-spored, with clamps. Trama of gills bilateral; subhymenium ramose (to sub-

%% Spores in type specimen abundant but all collapsed and very difficult to reinflate.

ExprranaTion of FIGURES 118-124

Figs. 118-121, Amanita crassa. — 118, Dried fruit-body. — 119. Spores. — 120, Crushed
apex of volval wart from cap. — 121. Section of base of same wart. (All figs. from type.)

Figs. 122-124. Amanita strobilacea. — 122. Spores. — 123. Dried fruit-body. — 124. Warts
on cap; central wart cut in half (x 1). (All figs. from type.)



Bas: Amanita sect. Lepidella

123

Figs. 118-124

407




408 PersooNia — Vol 5, part 4, 1969

cellular?). Pileipellis difficult to locate; in some sections of warts a somewhat glassy,
thin layer between volva and trama of cap visible, consisting of same type of hyphae
as in lower part of remnants of volva, viz. branching, interwoven L’yphac with
yellow contents, but more crowded and not or hardly gelatinized. Remnants of
volva on cap (Figs. 128, 129) in dried material only a rather thin layer of volval
tissue covering knob-like projections of trama of cap, at surface of top of warts
made up of interwoven, branching hyphae 5-10 u# wide with yellowish, refractive
contents and scattered, small, clavate to ellipsoid cells about 20-50 % 15-20 p,
terminal or in short rows; at inside and at surface of sides of warts consisting of
rather densely interwoven, branching hyphae 3-8 » wide with yellowish, refractive
contents. Trama of stem with upright, terminal, large clavate cells; oleiferous
hyphae present. Clamps present.

EIABITAT & pistriBuTiON.—Terrestrial in Victoria, Australia.

COLLECTION EXAMINED.—AUSTRALIA, Victoria, Ballarat, near Bacchus
Marsh, 1891, D. Best, comm. F. von Mueller (type: K).

OsservaTions.—The information on the type collection is rather poor. It is
not clear whether Cooke knew about the pale lemon colour of the cap mentioned
in the protologue through field-notes, through drawings by the collector, or deduced
it from the colour of the dried specimen. As already mentioned by Pegler (l.c.),
Cooke apparently measured spores not belonging to the species. The volva has
been described by Cooke as being circumscissile but this is most probably not the
case; the bulb itself seems to be marginate. Presumably there 1s a rather deep

roove between the bulb and the primordium of the cap in button-stages (compare
ig. 125 of A. strobilacea ?).

On the same sheet in the Kew herbarium to which the type is fastened, there
is another package under the name A. strobilacea marked “White Lady 1874.”
According to a note on the label the fruit-bodies of this collection were pure white.
For the rest they have many characters in common with the type of A. strobilacea;
especially the button (Fig. 125) helps in understanding the structure of volva and
bulb as found in the type. There are, however, a few facts which prevent me for the
moment from considering them to be conspecific: (i) The spores [20/1] are con-
siderably larger (Fig. 127), viz. 10-12.5 % 8-11 pu (basidia 4-spored!) against
(7.?—)8—10 * 6.5-9 u in the type. (ii) There are much more inflated clements
in the upper part of the warts of the volva (Fig. 126). (iii) In the mature specimen
the warts are scattered over a distinctly gelatinized pileipellis.

On the other hand it is very well pnssiglc that the type specimen of A. strobilacea
grew under very dry conditions and for that reason is atypical. The fact that the
strongly projecting warts of the type specimen (Flig. 124) appear to consist of
nnlr a thin cas of tissuc belonging to the volva on a knob-like protuberance
of the trama underncath makes me think that the specimen may already have become
strongly desiccated in the field.

On account of the more or less coarsely conical remnants of the volva on the cap,
consisting of yellowish, refractive hyphae in their base and similar hyphae and
inflated cells in their top, and the presence of clamps, A. strobilacea resembles A.
ravenelii; it is, however, easy to distinguish from this through several characters,
especially the marginate bulb.

Likewise in the characters of the volva A. strobilacea resembles A. perpasta and
A. hongot, but in these species too the bulb is immarginate and, moreover, clamps
are lacking.
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125 127
Figs. 125-127. Amanita strobilacea? — 125. Dried fruit-bodies. — 126. Crushed apex of
volval wart from cap. — 127. Spores. (All figs. from *“White Lady 874."")

Stirps PErRPASTA

Basidia clampless. Spores 7-10 u long, globose to broadly ellipsoid. Remnants
of volva on cap in the shape of medium to large, brownish, or at least at apex
ferruginous brown, adnate, conical warts made up of mainly small, globose, cllipsoid
and ovoid cells in more or less erect to irregular rows in apex, and abundant hyphae
in base.

Among the clampless Solitariae the two species of stirps Perpasta occupy a rather
isolated position. On account of the microscopical and macroscopical structure of
the volva as well as the general habit of the fruit-body, however, among the clamped
Solitariae they resemble rather closely species of stirpes Solitaria and Ravenelii.

A remarkable feature of A. perpasta, and to a lesser degree also of A. hongoi, is the
presence of large, radiating oleiferous vessels and patches of an amorphous, yellow to
yellow-brown substance, probably excreted by these vessels, at the outside of the
base of the volval warts on the cap.

Key 10 THE SPECIES OF STIRPS Perpasta
1. Conical warts on cap large, up to g mm wide and 5 mm high, with ferruginous-brown
tip and whitish base with ferruginous-brown, radial streaks. Spores 7-8.5 X 6.5-8 .
S.E. Asia. A. perpasta, p. 412
1. Conical warts on cap medium-sized, up to 4 mm wide and 3 mm high, pale brown. Spores
8-10 X 7-9 w. Japan. A. hongei, p. 410
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Amanita hongoi Bas, sp. nov.—Figs. 130-152

Pileus 150-170 mm latus, primo hemisphaericus, postea convexus vel planus, denique
centro leviter depressus, margine appendiculatus neque sulcatus, siccus, albus vel pallide
fulvo-brunneus, verrucis conicis, 2-4 mm latis, 2-3 mm altis, brunneolis aequaliter ornatus.
Lamellac confertae, liberae, ventricosac, usque ad 15 mm latae, albae, margine flocculosae.
Stipes 110-130 X 20-30 mm, clavatus, basi go-45 mm latws, solidus, primo albus, dein
pallide brunneus, annulatus, flocculoso-subsquamulosus, deorsum verrucis minutis volvae
concentrice ornatus. Annulus membranaceus, latus, crassus, cremeus, striatus, subtus
floccosus. Caro alba, odore grato, sapore miti. Sporae 8-10 x 7-9 u, globosae vel subel-
lipsoideae, amyloideae. Fragmenta volvae cellulis turgidis catenulatis suberectis vel inconditis
Syphisquc composita. Fibulac absentes. Typus: *T. Hongo 1881, 25 Scpt. 1958. Japan,

su’ (L).

Erymorocy: named in honour of Dr. T. Hongo, Ousu.

NAME MISAPPLIED TO THE PRESENT SPECIES.—Amanita echinocephala sensu Imazeki & Hongo,
Col. Ill. Fungi Japan 2: 43. 1965.

ILcustraTion & pescripTion.—lImazeki & Hongo, Col. 1ll. Fungi Japan 2: 43, pl. 13
fig. 8o. 1965,

Fruit-bodies (Fig. 130) large to very large, thickset, solitary or subgregarious.
Cap 150-170 mm wide, at first hemispherical, then convex to plane, finally somewhat
depressed at centre, with non-sulcate, appendiculate margin, rather fleshy, white
to brownish, dry, regularly decorated with medium-sized, brownish, conical warts
about 2-4 mm wide and 2-3 mm high, diminishing in size towards margin. Gills
crowded, free, rather broad, up to 15 mm wide, white, with minutely flocculose
edge; short gills rounded-truncate (to attenuate?). Stem 110-130 mm long, clavate,
20-30 mm wide at top, 40-45 mm at rounded, clavate base, solid, white, becoming
brownish with age, annulate, flocculose-squamulose, lower hall with many close
circles of very minute, brownish, conical to pustule-like warts. Ring pendent,
apical, 25-30 mm wide, thick, membranous, cream, striate above, floccose below.
Flesh white, rather soft, unchanging. Tastc mild. Smell agreeable.

Spores [20/1] (7-)8-10(-11.5) X 7-9(-10] u, length-breadth ratio 1.0-1.2
{average 1.1), globose to broadly ellipsoid, often more or less obpiriform, thin-
walled, colourless, smooth, with homogeneous, refractive contents or guttulate,
amyloid (Fig. 131). Basidia 45-55 % 11-13 u, mostly 4-spored, but a few 2- or 1-
spored, clampless, many with refractive contents. Marginal tissue scanty, consisting
of small inflated cells up to 20 u wide, mostly in short rows. Trama of gills difficult
to analyze in material available; subhymenium cellular (Fig. 142). Pileipellis thin,
made up of interwoven hyphae 2-10 u wide of which many oleiferous, slightly
gelatinized at shiny dark spots between warts. Remnants of volva on cap yellow in
alkaline solution; upper part of warts consisting of more or less erect-parallel,
irregular rows of sma]?, mainly broadly ellipsoid, yellowish cells, 15-45 x 10-35 u,

ExprLanaTION OF Fioures 128-134

Figs. 128, 129. Amanita strobilacea. — 128. Crushed upper part of volval wart from cap, —
129. Crushed tissue in base of same wart. (Both figs. from type.)

Figs. 130-132. Amanita hongoi. — 130. Fruit-body. — 131. Spores. — 132. Young parts
of hymenium and subhymenium (% 500). (All figs. from type; 130, after Hongo's drawing.)

Figs. 133, 134. Amanita perpasta. — 133. Spores. — 134. Young fruit-body. (Both figs.
from type; 134, after Corner's water-colour.)
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Figs. 128-134
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on rather inconspicuous, branching hyphae 3-8 u wide, intermixed with scattered,
yellow, oleiferous hyphae; lower part of warts with abundant, branching, yellow,
oleiferous hyphae 3-20 p wide, and fewer, small, inflated cells; peripheral part
of base of warts made ur merely of yellow, oleiferous hyphae 3—5 n wide, with
here and there at surface large patches of amorphous, yellow substance (excreted by
oleiferous hyphae?); because of yellow colour tissue of warts strongly contrasting
with nearly colourless trama of cap underneath but boundary-line not very sharply
marked. Remnants of volva at base of stem composed of branching hyphae, partly
with yellow, refractive contents, and abundant, small, inflated ccl?;. Trama of
stem with large, clavate, at least partly terminal cells among rather broad hyphac.
Clamps not found.

HaerraT & pistrisuTion.— Terrestrial in coniferous and deciduous forest; type
under Quercus serrata Thunb.; Japan.

COLLECTION EXAMINED.—JAPAN, Hons hu, Otsu, near Sotohata, 25 Sept. 1958,
T. Hongo 1881 (type: L).

OsnservaTions.—I have not examined the part of Honge 1881 in Dr. Hongo's
private herbarium.

The tissues of the type are rather difficult to study. It was possible to analyze the
tissue of the warts on the cap, but impossible to make a good illustration of it.

Undoubtedly Amanita hongoi from Japan is closely related to A. perpasta from
Malaya. It has the same habit, the same type of ring, similar spores, rather
similar conical warts on the cap, ete. The coloured spots around the base of the
warts, which are such a remarkable feature of A. perpasta, are also present in A.
hengoi, though to a much lesser degree.

Amanita perpasta, however, has considerably coarser warts on the cap; in a young
stage these already have a subferruginous-brown tip and a whitish to somewhat
brownish base, whereas the smaller, entirely brownish warts in A. hongoi are situated
directly on the surface of the cap. In addition to this there are several less conspic-
uous differences between the two species: (i) In alkaline solution the tissue of the
warts of A. hongoi is yellow because of the deep yellow oleiferous hyphae, especially
abundant in the base of the warts, and the yellowish inflated cells; the tissue of
the warts of A. perpasta is coloured only near the surface but is nearly colourless in
the base of the warts, where only scattered, rather narrow oleiferous hyphae are
present. (ii) The spores of A hongoi are slightly larger than those of A. perpasta
(8-10 % 7-9 u against 7-8.5 % 6.5-8 ). (iii) The ring of A. kongoi is floccose at the
underside and not coarsely verrucose like in A. perpasta.

In several respects A. hongoi resembles A. solitaria (p. 394) from Europe. That
species, however, is different in that it has clamps, larger inflated cells in the warts
on the cap, larger, more clongate spores, greenish-yellow tinged gills, ete.

Amanita PERPASTA Corner & Bas—Tigs. 153136
Amanita perpasta Corner & Bas in Persoonia 2: 250, fig. 11, pl. 1 fig. a. 1g62.
Fruit-bodies (Fig. 134) large to very large, rarely small, thickset, solitary. Cap

:10—170 mm wide, convex to plane, with non-sulcate ragged-appendiculate margin,
eshy, whitish to pallid cream or pale brown, dry, densely covered with adnate,
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conical to truncately conical warts 2-9 mm wide and 2-5 mm high, or polygonal
patches with conical, sometimes recurved appendage, towards margin witﬁosmal]cr,
Eoimcd. more or less crect scales; tips of warts and scales subferruginous-brown,

ut basal parts whitish to pale brown, sometimes with radiating, subferruginous-
brown fibrils at surface. Gills rather crowded, free, thick, broad, 4-17 mm wide,
cream-white, with flocculose edge; short gills rounded, obliquely truncate to
attenuate. Stem 50-140 mm long, 30-55 mm wide at base, 7-16 mm at top, clavate
to broadly ventricose, with pointed base or short, attenuate root, solid, firm, whitish
to pallid, annulate, subfloccose-pruinose above ring, more or less concentrically
decorated with small, up to 2 mm wide, brownish granules to flat scales below ring;
scales smaller and in closer circles towards base. ﬁing pendent, apical, 20-25 mm
wide, about 2 mm thick, floccose-membranous, pallid and striate on upper side
brownish and with coarse truncate warts on underside. Flesh white, probably turning
somewhat yellowish, dry, firm. Smell slight, not distinctive.

Spores [20/2] 7-8.5(-10.5) * 6.5-8(-9.5) u, length-breadth ratio 1.0-1.15(-1.25)
(averages 1.05-1.1), globose to subglobose, rarely, broadly ellipsoid, sometimes
obovoid, colourless, thin-walled, smooth, with homogeneous to subgranular, refrac-
tive contents, amyloid (Fig. 133). Basidia 45-55(-60) X g9-14 u, 4-spored, clampless,
many with refractive contents. Marginal tissue a thick, sterile margin of mainly

lobose to clavate cells 20-45 % 10-30 u. Trama of gills bilateral, without terminal
inflated cells; subhymenium ramose-subcellular when young, cellular with age.
Pileipellis impossible to locate.® Remnants of volva on ca (lFxgs. 135, 136): brown
tips of warts consisting mainly of more or less erect to irrcgurar y disposed, branching,
densely packed rows of smarl, mostly globose, ellipsoid or ovoid, more rarely irreg-
ularly shaped cells 10—31 % 8-30 p, on scattered to rather abundant, branching
hyphae and scattered, rather narrow, yellowish, oleiferous hyphae (especially near
surface); base of warts consisting o|y frequently branching, loosely interwoven
hyphae —[0(—15{ 1 wide, with a very few small, clavate to subevlindrical, terminal
ccl?s and a few oleiferous hyphae; surface of basal part of warts, however, with very
abundant, interwoven to subradial, oleiferous hyphae and large, often clongate and
radially arranged patches of amorphous, yellow substance (excreted by oleiferous
hyphae?); boundary-line between tissues of top and of base of warts rather sharp.
Stem (not available). Clamps not found.

Haerrar & pistrisuTion.—Terrestrial in tropical forest in Malaya.

CoLLECTIONS EXAMINED.—MALAYA, Negri Sembilan, Gunong Angsi, at 500 m
alt., 4 July 1930, E. 7. H. Corner (L) ; SixcArorg, Bukit Timah, 4 gcpt. 1942, E. 7. H.
Corner (type: L).

OspservaTions.—In the original description of the present specics it is stated
that a thin pileipellis occurs between the whitish base of the warts and the trama at
the centre of the cap. I was unable to rediscover this structure and therefore 1 am
now less convinced that the whitish foot of the warts belongs to the volva. In view
of the sharp boundary-line between the tissue of the upper and lower parts of the
warts and the structure found in the closely related A. hongoi, where brownish
conical warts comparable to the apical part of the warts in A. perpasta are found
directly on the surface of the cap, 1 think it more probable that the whitish base of
the warts in the present species 18 merely a protuberance of the trama of the cap.
A similar structure is found in A. strobilacea Fp. 406).

Because of its fleshy, whitish cap with coarse, adnate, pyramidal warts with sub-
ferruginous tip and pale base with radial, subferruginous streaks, its thick, striate,

3 See obscrvations,
9
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membranous ring and its clavate stem with many circles of minute, brownish
warts, A. perpasta is a very characteristic sgccics.
For a comparison with the closely related A. hongoi from Japan, see p. 412.

Stirps RuopaLorus
Basidia with clamps. Spores 8.5-13 u long, ellipsoid to cylindrical (I/b 1.3-2.4).
Remnants of volva on cap (:on.sistingi of loosely arranged, more or less erect and
parallel, medium to large, globose, ellipsoid or clavate cells or rows of such cells on

scattered to abundant hyphae, forming floccose warts or a floccose or floccose-
felted layer on cap.

This stirps is rather closely related to stirps Solitaria, but the tissue of the volva is
less dense and less coherent and therefore the remnants of the volva on the cap are
more floccose, usually forming imperfect warts or a floccose layer. But when the
pileipellis becomes strongly gelatinized, real conical warts may be formed at the
centre of the cap.

It is possible that some of the species in this work placed in stirps Grossa (see p. 502)
will turn out to have crect-parallel elements in the volval remnants on young caps
and will, once they are better known, have to be transferred to the present stirps.

KEY TO THE SPECIES OF STIRPS Rhopalopus
(With Australian species compare also the key to the species of stirps Grossa on p. 502.)
1. Spores 8.5-11 p long.
2, Stem with clavate, fusiform, or cylindrical, deeply rooting bulbous base, Eastern U.S.A,
A. rhopalopus f. rhopalopus, p. 416
2. Stem with enormous, turbinate to napiform bulb. Eastern U.S.A.
A. rhopalopus §. turbinata, p. 418
1. Spores 10-13 p long.
3. Stem floccose-squamose to lacerate, with subclavate to fusiform base, Western U.S.A.
A. smithiana, p. 418
3. Stem fibrillose-squamulose 10 subglabrous, with abrupt, napiform to strongly elongate
bulb.
4. Spores 6-7.5 p wide. Stem with submembranous, striate ring and strongly elongate
bulb. S. Australia, A, conicobulbosa, p. 422
4. Spores 5-6.5 1 wide. Stem exannulate, with large napiform bulb. See A. ochroterrea
on p. 505. '

Amanita rhopalopus Bas, nom. nov.

Amanita radicata Peck in Bull. Torrey bot. Club 27: 60g. 1900 (basionym). — Lepiota radicata

(Peck) Morgan in J. Mycol. 13: 13. 1907; non Amanita radicata Voglino in Bull. Soc. bot.
ital. 1894: 120 = unknown species.
ErymoLooy: gonaiov, clubj meig foot.

ExprLaNATION OF FIGURES 135-139
Figs. 135, 136. Amanita perpasta. — 135. Crushed brown apex of volval wart from cap. —
136. Crushed tissue in white base of same wart. (Both figs. from type.)
Figs. 137-139. Amanita rhopalopus . rhopalopus. — 137, 138. Dried fruit-bodies. — 139.
Spores. (Fig. 137, from Sterling 138; 138, from lectotype Sterling 114; 139, [rom Atkinson
3731.)
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forma rhopalopus—Figs. 137-141
SELECTED ILLUSTRATIONS.—Atk., Stud. Americ. Fungi Mushr., 2nd Ed., pl. 21, 22. 1901
(as A. solitaria).

Fruit-bodies (Figs. 137, 138, 140) medium to very large, solitary to subgregarious,
Cap (30-)50-180 mm wide, with non-sulcate, appendiculate, initially inflected
margin, with centre sometimes subumbonate but usually somewhat depressed with
age, white, densely covered with whitish (to brownish?), adnate to subdetersile,
subverrucose, floccose-felted or subfelted patches, irregularly shaped, subfloccose
warts or, especially at centre, subfloccose, conical warts; pileipellis dry and hardly
visible at first but with age between remnants of volva becoming smooth and sub-
viscid. Gills crowded to rather crowded, free to narrowly adnate, moderately broad
to rather narrow, thin, white to pale cream, with subfloccose to glabrous, entire
edge; short gills attenuate. Stem about (?o—)mo-'zno % (4-)10-25 mm, subcylin-
drical or tapering upward, with deeply rooting, mostly enlarged, cylindri-
cal, subclavate, or fusiform base about 50-100 * (10-)15-40 mm, solid, white,
floccose at a from torn partial veil, mostly with some inconspicuous to rather
distinct, subfloccose-felted warts, scattered or in a few circles at base of stem and to)
of bulb, but sometimes nearly completely without remnants of volva. Partal veil
fibrillose-floccose, usually torn in early stages, rarely forming an appressed, floccose
ring near top of stem. Flesh white, firm, with strong and pungent smell (“Ca CI,”).

Spores [85/10] (8.0-)B.5-11(-11,5) % 5.5-7.0(-7.5) u, length-breadth ratio
1.4-1.8 (averages 1.5-1.6), ellipsoid to elongate, sometimes obovoid, thin-walled,
ccjourlcss to slightly ycllowish, with slightly refractive, subgranular contents, amyloid
(Fig. 139). Basidia 45-60 x g-11 pu, mostly 4- but sometimes 2-spored, with small
clamps. Marginal tissue consisting of loosely arranged hyphac 3-8 ¢ wide on which
small, ellipsoid, piriform or clavate cells 12-40 x 8-25 u; soon completely disa

caring. 'Fiama of gills bilateral, probably without inélatcd terminal cells; suK:
\wwymenium ramose to inflated-ramose. Pileipellis a rather thick layer of interwoven
to subradial hyphae 2-10 u wide; not, slightly, or rather strongly gelatinized near
surface; yellowish in alkaline solution, especially in lower parts. Remnants of
volva on cap (Fig. 141) consisting of rather abundant, branching hyphae 3-10 u
wide and abundant, g?obosc, ellipsoid, clavate and elongate cells, 30-160 x 25-80 u,
in rows or terminal, often with relractive contents, [rom nearly colourless to yellow in
alkaline solution; elements in warts on young cap and in warts at centre of mature
cap showing a more or less parallel-crect arrangement but casily becoming irregu-
larly disposed. Trama of stem with upright, large, elongate-clavate cells terminal
and in short, terminal rows among abundant, branching, longitudinal hyphac;
pale yellow to golden yellow in alkaline solution. Clamps abundant.

Haprrar & pistrisution,—Terrestrial in woods in castern U.S.A.

CoLLecTIONS EXAMINED.—U.S.A.: New Jersey, 26 July 18qgq, E. B. Sterling
rrg (NYS); 29 July 18qq, E. B. Sterling 138 (lectotype: N\%); Tennessee,
Knoxville, 11 July 1934, ]".'ff. Underwood 4074 pro parte {I'ENN, L); Great Smoky
Mountains, Cades Cove, 13 Aug. 1938, A. H)Smi!h (MICH); 1 Sept. 1940, L. R.
Hesler 12852 (TENN); 1 (gc(. 1955, L. R. Hesler 22132 pro parte (TENN, L); 26
Sept. 1963, C. Bas 3930 (L); North Carolina, Blowing Rock, Aug.-Sept. 189g, G. F.
Arfimon 3731, 373161, 3731611 (CUP).

OnservaTIONs.—The description above is mainly based on dried material. Only
a very few ficld-notes and one brief description of fresh material were available.

Several, usually important, characters show considerable variations from one
collection to another in A. rkopalopus.

In some collections the pileipellis is completely dry and the remnants of the volva
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are adnate to the surface of the cap. In others the pileipellis is already distinetly
gelatinized in carly stages.

In the remnants of the volva globose to ellipsoid cells are dominant in one case,
but clavate to elongate cells in another.

The contents of the cells of the volva may be non-refractive and colourless in
alkaline solution or refractive and golden yellow.

I was unable, however, to correlate these variations with cach other.

Tyreirication.—Peck described A. radicata from one of, or from both, the following
collections: Sterling 114 (26 July 18q9q); Sterling 138 (29 July 1893). On the label of
the box with the type material the words ‘type’ and ‘Sterling 138" occur. However,
inside the box there are both Sterling’s labels 114 (with a few descriptive notes)
and 138. Apparently two collections have been put together.

The specimens in the box can be again casily divided into two sets; one set (Fig.
138) with verrucose caps up to 50 mm wide and stems 75-120 ¥ 5-20 mm, wit
thick, clavate base, which in view of the notes on the label probably represents
Sterling 114, and another set (Fig. 137) with thin, felted patches on the 20-45 mm
wide caps and stems 35-90 ¥ 3.5-7 mm, with slender, fusiform base, which conse-
quently probably represents Sterling 138.

According to the present curator OF]’cck's herbarium, Mr. S. J. Smith (in litt.),
one of the former curators mounted Peck’s collection in boxes, often combining
collections in one box if they were considered to be conspecific by Peck or other
authorities. The word ‘mpc' on the label of Sterling 138 on the box-cover was added
by this person and not by Peck, and should therefore not be used as an argument
in favour of selecting Sterling 138 as lectotype.

Because of the covering of the cap as described by Peck in the protologue of A.
radicata, Sterling 114 would be most suited for lectotype, but the size of stem given
in the protologue ?'5_7' # 0.8—1,2 cm) would point to Sterling 138. As the odds
are not in favour of one o?thc two syntypes, | have selected Sterling 114 as lectotype
because it represents the most common form of Peck’s species.

I have long thought that Sterling 114 and Sterling 138 were not conspecific. The
specimens of the second collection are not only smaller and less verrucose, but their
pileipellis is stronglﬂcgclminizcd (not or slightly so in Sterling 114) and their spores
are slightly larger. Because of the variability of the other collections studied, 1 had
to drop this idea. Nevertheless it is possible that in future the ‘form’ represented by
Sterling 138 will turn out to be a distinet, infraspecific taxon.

Amanita rhopalopus is in its present concept a rather variable species not uncommon
in eastern U.S.A., but it has seldom or never been recognized even after it was
described by Peck as A. radicata.

From related species A. rhopalopus can be distinguished by the combination of
small spores, floccose-subfelted remnants of the volva on the cap forming subver-
rucose patches to usually indefinite warts, an incoherent, floccose-fibrillose partial
veil, and a subclavate-subceylindrical to slenderly fusiform, deeply rooting base.

It takes an intermediate position between A. smithiana on one side and A. ravenelit
on the other. It suggests the first because of the untidy remnants of the volva on
the cap. But A. smithiana has larger spores, irregularly disposed, smaller elements
in the volva, a shaggy stem and a less elongate-rooting base.

Especially specimens of 4. rhapalopus with yellowish refractive elements in the volva
and a dry pileipellis resemble slender specimens of A. ravenelii. But in that species
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the conical warts at the centre of the cap are radially fibrillose. In cases of doubt
the microscopical structure of the base of warts has to be studied; in A. ravenelii the
tissu there consists nearly completely of hyphae and only scattered, sometimes
very large, inflated cells.

Fertunately, the most common form of this poorly known species is very well
illustrated by Atkinson (1go1: pls. 21, 22); the accompanying description, however,
covers more than one specics.

forma turbinata Bas, f. nov.—Fig. 142

A typo differens bulbo stipitis magno turbinato vel napiforme. Typus: ‘G. F. Atkinson
3731bITI, Aug.-Sept. 1899, U.S.A,, N, Carolina, Blowing Rock’ (CUP).

Cap about 8o-150 mm wide, convex tocrlano-convcx with non-sulcate, appen-
diculate margin, covered with floccose-felted remnants of volva forming irregularly
shaped, floccose warts in young and floccose-felted patches in older specimens,
witﬁ age with shiny, glabrous surface between patches of volva. Gills crowded,
narrowly adnate, rather narrow to moderately broad; short gills subtruncate to
attenuate, Stem about 100-180 % 10-20 mm, with enormous turbinate to napiform,
up to 75 X 50 mm bulb, with floccose-felted remnants of ring near tor and some
vague, felted, wart-like remnants of volva at base of stem and top of bulb.

pores [20/2] 8.5-10 X 5.5-7 u, length-breadth ratio (1.3-)1.4-1.7 (average 1.5),
amyloid. Basidia 4-, rarely 2-spored, with clamps. Subhymenium inflated-ramose.
Pileipellis consisting of interwoven to subradiar hyphae 2-8 u wide; gelatinized
near surface. Remnants of volva on cap made up of rather scarce to rather abundant,
branching hyphae 3-10 u# wide and very abundant, mostly ellipsoid, but also globose,
piriform, clavate, elongate, and irregularly shaped cells up to go 3 70 u, mainly in
irregularly disposed rows; only in warts at centre of cap a slight tendency to an
upright, paral]acl arrangement; slightly yellowish in alkaline solution, oleiferous
hyphae rare to abundant. Clamps present.

Eo:_wcﬂo.\'s EXAMINED.—U.E.A., North Carolina, Blowin% Rock,

Aug.-Sept. 1899, G. F. Atkinson 37316111 (type: CUP), 3731 duplicate A (CUP).

BSERVATION.—Field-notes are not available. The colours are probably mainly
white or whitish.

"T'his form seems to differ from typical A. rhopalopus only by its huge, sub-marginate,
obconical bulb, but looks much different because of this character.

Amanita smithiana Bas, sp. nov.—Figs. 143-145

Pileus 60-110 mm latus, convexus vel planus, margine appendiculatus neque sulcatus,
albus, subviscidus, verrucis floccosis, subconicis vel planis, albis vel brunnecolis ornatus.
Lamellae subconfertae, liberae vel subadnatae, modice latae, albae vel cremeae. Stipes
100-180 mm longus, 10-30 mm latus, sursum attenuatus, basi subclavatus vel fusiformis,

ExprANATION OF FIGURES 140-142
Figs. 140, 141. Amanita rhopalopus f. rhopalopus. — 140. Fruit-bodies. — 141. Section of

volval wart from cap. (Fig. 140, after photograph of Atkinson 3731; 141, from type.)
Fig. 142. Amanita rhopalopus f. turbinata. — Fruit-body of type.
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albus, valde laccrato-squamosus. Annulus parvus, lacerato-floccosus, Caro alba, odore
ingrato. Sporae 11-12.5 X 7-8 p, amyloideae. Fragmenta volvae cellulis diversis hyphisque
composita. Fibulae frequentes. Typus: ‘A. H. Smith 17501, 2 Oct. 1941, U.S.A., Washington’
(holotypus, MICH; isotypus, L).

Erymorocy: Named in honour of Dr. A. H. Smith, Ann Arbor.

Fruit-bodies (Fig. l43r) medium to large, solitary or subgregarious. Cap 60-110 mm
wide, hemispherical at first, then convex to plane, with non-sulcate, strongly appen-
diculate margin, white to whitish, subviscid to dry, decorated with white to pale
brown, up to 3 mm wide and high, floccose, subconical warts or felted patches at
centre, 0I'Fcn passing towards margin into a thin flocculence broken up into scattered
fragments. Gills rather crowded, narrowly adnate to free, rather broad, 6-10 mm
wide, ventricose, white to cream, with flocculose, white edge; short gills truncate
(the shortest ) to attenuate (the longer). Stem 100-180 ¥ 10-30 mm, somewhat
tapering upward, with subclavate to fusiform bulb up to 45 mm wide, solid, white,
strongly ragged-scaly, with floccose-fibrillose, mostly lacerate, apical ring and some
vague, floccose-squamose zones derived from volva at upper part of bulb. Flesh
white, rather soft. Smell faint, pungent.

Spores [30/3] (10.5-)1 1-12.?(—13.5) *% 7-8 u, length-breadth ratio 1.3-1.7
(averages 1.45-1.65), broadly ellipsoid to clongate, sometimes obovoid, thin-walled,
with guttulate, refractive contents, amyloid (Fig. 145). Basidia 60-75 x 11-14 g,
4-s?orcd, with clamps. Marginal tissue a thin fringe of hyphae on which clavate
cells 20-50 % 8-20 p. Trama of gills bilateral, made up of hyphae 3-!0&-;5) I
wide, without terminal, inflated cells; subhymenium rather thin, ramose. Pilcipellis
near surface consisting of interwoven to subradial hyphae 2-6 g wide, hardly colour-
ing in alkaline solution. Remnants of volva on cap (Fig. 144) made up of abundant
cllipsoid, subglobose and broadly clavate cells, 40-85 x 30-75 g, terminal or in
rows on abundant, branching hyphac 4-15 u wide; arrangement of elements dis-
tinctly parallel and erect in warts at centre of young caps but rather loose and there-
fore becoming irregular with age; some o]cilycrous hyphae present; pale yellowish
in alkaline solution. Trama of stem with terminal, upright, large, clavate cells.
Floccose scales on stem consisting of large, elongate cells up to 150 u long and 20 p
wide. Clamps present.

Haprrat & pistriBuTioN.— Terrestrial in woods in the castern U.S.A.

CoLrLeEcTIONs EXAMINED.—U.S.A.: Washington, Olympic Hot Springs,
2 Oct. 1941, A. H. Smith 17501 (holotype, MICH; isotype, L); Oregon, Mt
Hood National Forest, 25 Oct. 1946, A. H. Smith 24981 (MICH); 21 Oct. 1947,
A. H. Smith 28106 (MICH). |

OsservaTions.—In the material available it is difficult to decide whether the
floccose scales on the stem are derived from the outer layer of the stem, from the
partial veil, or from the limbus internus of the volva. Judging by the microscopical
structure of these scales the last mentioned solution seems the least probable.

On young caps the remnants of the volva have the shape of raised, floccose warts

ExpPLANATION OF FIGURES 143-148

Figs. 143-145. Amanita smithiana. — 143. Fruit-bodies. — 144. Secction of volval wart
from near centre of cap. — 145. Spores. (All figs. from type; 143, after Smith's photograph.)

Figs. 146-148. Amanita conicobulbosa, — 146. Section of basc of volval wart on cap. —
147. Dried fruit-body. — 148. Spores. (All figs. from type.)
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and there is at that staFc a more or less parallel, upriﬁhl arrangement of the ele-
ments. But the tissue of the volva is rather loose and flattens easily to thin, felted
patches when the caps expands.

Amanita smithiana occurs in the western U.S.A.; specimens are often referred to the
names A. solitaria or A. chlorinosma. 1t differs clearly from A. eokeri (the East American
‘A. solitaria’) by its lacerate, squamose-floccose stem, the poor ring and the rather
loose tissue of the universal veil, which does not form compact, conical warts or scales
on cap or stem. Amanita smithiana differs from the true A, ¢hlorinosma by larger spores
and a different, not powdery universal veil.

The plate published by Hotson (1936: fig. 3) under the name A. solitaria probably
represents the present species.

Amanita conicopuLBosa Clel.—Figs. 146-148

Amanita conicobulbosa Clel. in Trans, R. Soc. S. Austr. 55: 152. 1931. — Aspidella conicobulbosa
(Clel.) E. J. Gilb, in Bres., Iconogr. mycol. 27(1): 79. 1940,

Descriprions.—Clel., Toadst. Mushr. S. Austr. 50. 1934; E. J. Gilb. in Bres., Iconogr.
mycol. 27(2): 387. 1941.

Fruit-bodies (Fig. 147) medium to large, slender. Cap 50-100 mm wide, convex
to plano-convex or flat, sometimes plano-concave or convex with slightly depressed
centre, with non-sulcate, appendiculate margin, greyish white to white or pale
ochraceous buff, sometimes with brownish or greyish tinges, viscid when moist,
glabrous and shiny in places when dry, sometimes with scattered, rather large,
2-6 mm wide, concolorous, low, subpyramidal warts with firm tips and somewhat
felted-fibrillose base, decreasing in size towards margin; sometimes cap entirely
felted-flocculose. Gills crowded, just free to slightly adnexed, broad, 6-13 mm wide,
ventricose, cream-white, turning pale buff with age; short gills scarce, probably
attenuate. Stem 75-125 % 10-22 mm, slightly tapering upward, with conspicuous,
clongate-fusiform to elongate-obeonical, abrupt bulb up to 75 % 35 mm, solid,
white or whitish, ﬁl)ri[losc-squamulosc to subglabrous, somewhat striate at top,
with moderately broad, superior to median, pendent to appressed, white, submem-
branous-felted, striate ring and vague small scales or warts or some circular ridges
derived [rom volva at top of bulb. Flesh white. Smell slightly fragrant, becoming
“phosphor-like’ after cutting.

Spores [35/5] 10-13(-14.5) % (5-)6-7.5 p, length-breadth ratio 1.4-2.2(-2.5)
(averages 1.7-2.1), broadly ellipsoid to cylindrical, thin-walled, with subgranular
contents, somewhat yellowish i alkaline solution, amyloid (Fig. 148). Basidia
45-55 * 10-13 u, mostly 4- but some 1-, 2-, and 3-spored, with clamps. Marginal
tissue consisting of abundant, piriform to clavate cells up to 35 x 18 u. Trama of
gills bilateral; subhymenium ramose. Pileipellis a rather thick, f;clatinizcd layer of
subradial to interwoven hyphae 1.5-6 u wide; yellowish in alkaline solution. Rem-
nants of volva on cap (Fig. 146) consisting of abundant, mainly clavate to ellipsoid,
but also globose or irregularly shaped cells up to 180 < 45 and 100 X 70 p, terminal
or in rows on scattered, branching hyphae 3-10 u wide; rows and terminal elongate
cells in a more or less erect position, zut tips of warts with smaller, mainly globose to
ellipsoid cells and of a more irregular structure; yellowish in alkaline solution;
oleiferous hyphaescarce or lacking. Trama of stem with abundant, clavate, terminal,
upright cells up to 380 x 45 p among scattered hyphac 3-8 u wide. Clamps frequent.

Hasrrar & oistriBuTion.—Terrestrial in South Australia,
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COLLECTIONS EXAMINED.—AUSTRALIA, South Australia, Kinchina,

without date, 7. B. Cleland gzo2 (lectotype: ADW); 10 Oct. 1925, 7. B. Cleland 9203
ADW).

( Oasgnwmo.vs.—Gcmilli (1953: 32, fig. 4) described and depicted a species under
this name from King's Park near Perth in West Australia. This could very well be
Cleland’s species. Unfortunately Gentilli did not give the size of the spores. A spec-
imen which I received from Dr. J. Gentilli (King’s Park, July 1953) as A. conicobul-
bosa belongs perhaps to another species. It has a somewhat different type of volva
with globose to ellipsoid cells up to 70 % 60 ¢ in terminal orirregularly disposed, short
rows on abundant, loosely interwoven hyphae, and somewhat smaller spores S 5-12
% 4.5-5.5 ;5 1/b 1.8-2.3, average 2.1). Therefore, the occurrence of A. conicobulbosa in
West Australia is still somewhat dubious.

The type collection of A. conicobulbosa consists of one complete half of a fruit-bod
with conspicuous warts on the cap, one loose cap without warts and one loose bul
with several concentric rims at the top. The half fruit-body is certainly the most
typical part of the type. It fits the original description very well and is undoubtedly
conspecific with the other collection (Cleland gzoﬁ, probably a syntype) which I
studied. The loose cap in the type collection has the spores distinctly more slender
(1/b 1.7-2.5, average 2.1) than the other specimens (1/b 1.4-2.0, average 1.7).
However, its basidia are 4-, 2- and :-sporctf which may be the reason for this
aberrancy. The characters of the loose cap are included in the description above.

The large, crect, clavate cells in the volval remnants on the cap resemble those in
A. solitaria (= A. echinocephala) and to a lesser degree those in A. cokeri. As the cap is,
however, sometimes completely covered with felted-flocculose volval remnants
instead of warts, the arrangement of the elements seems to be considerably looser
than in A. solitaria and A. cokeri. Therefore 1 have placed A. conicobulbosa in stirps
Rhopalopus.

Among the Australian species A. conicobulbosa seems to stand rather isolated, but
it should be carefully compared with A. echroterrea in stirps Grossa (p. 505).

Stirps MICROLEPIS

Basidia with clamps. Spores 7-11.5 u long, globose to elongate, rarely cylindrical.
Volva on cap usually forming medium to very small, sometimes adnate but mostly
detersile, conical warts consisting of erect rows of small to medium, mainly ellipsoid
cells on branching hyphae; inflated cells also dominant in base of warts.

This stirps is closely related to stirps Solitaria but in general the warts on the cap
arc smaller and do not have a base in which hyphae are dominant,

Stirps Microlepis comprises a continuous series of species with the volva ranging
from pure white to deeply coloured.

Amanita abrupta is somewhat aberrant because of the usually large, abrupt,
globose bully with scanty remnants of the volva and partly globose spores. Amanita
nitida sensu Coker, which is very close to A. enusta, has strikingly slender spores, viz.
clongate to subcylindrical.
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KEeY To THE sPECiES OF STIRPS Microlepis

1. Warts on cap white or whitish, sometimes brownish cream or greyish but then concolorous
with cap.
2. Remnants of volva at base of stem forming medium to very small recurving scales,
3. Gills dingy cream to buff or greenish cream to greenish yellow. Stem without long
root-like extension.
4. Gills without greenish tinges. Stem with subglobose, ellipsoid, or subnapiform
bulb with rows of small, recurving scales. Eastern U.S.A. A, microlepis, p. 424
4. Gills with greenish tinges. Stem with clavate to fusiform, rarely napiform bulb
and usually with medium-sized, recurving scales. See A. solitaria on p. 394.
3. Gills white or cream. Stem with long root-like extension. See A. gracilior on p. 436.
2. Remnants of volva at base of stem forming rows of small conical warts or vague ridges.
5. Stem with large, abrupt, globose bulb with vague ridges of volva. Ring prominent.
U.S.A. A. abrupta, p. 432
5. Stem with clavate base with rows of small conical warts. Ring absent. See A.
virgineoides on p. 434.
1. Warts on cap pale brown, pinkish brown, yellowish brown, grey-brown, pale grey, or
dark grey, darker than background except sometimes at very centre of cap.
6. Spores 7-11 % 5.5-8 u, average I/b r.1-1.7. Medium to large species.
7. Spores 7-9 X 5.5-7 p, subglobose to broadly cllipsoid, average l/b 1.1-1.25.
Flesh turning pinkish. See A. timida on p. 389.
7. Spores 8-11 % 5.5-8 @, broadly ellipsoid to clongate, average I/b 1.3-1.7. Flesh
unchanging or turning yellowish,
8. Volva thick, dark grey to grey-brown, forming crowded, medium to small warts
on cap. Ring usually friable. Stem often with rooting base. Eastern U.S.A.
A. onusta, p. 428
8. Volva rather thin, pale brown, yellowish brown, reddish brown, or grey brown,
forming small, scattered warts on cap. Ring submembranous, Stem usually with

napiform base. N. America. A. atkinsoniana, p. 427
6. Spores 10-14.5 % 5.5-7 &, average 1/b 1.9-2.1. Small species with grey warts on cap.
Eastern U.S.A. A. nitida sensu Coker, p. 431

Amanita microlepis Bas, sp. nov.—Figs. 149-151

Pileus 50-120 mm latus, convexus vel plano-convexus, interdum subumbonatus, margine
appendiculatus neque sulcatus, sordide cremeus vel pallide brunnco-cremeus vel albidus,
subviscidus, verrucis floccosis, subconicis, concoloribus, interdum confluentibus ornatus.
Lamellae subconfertae, liberae, subangustae, usque ad 8 mm latae, sordide cremeae vel
sordide bubalinae. Stipes g5-150 % 6.5-12.5 mm, subcylindraceus, basi subglobosus vel
napiformis et usque ad 30 mm latus, solidus, pallide cremeus vel albidus, annulatus, fibrillosus
vel fibrilloso-subsquamulosus, basi fragmentis volvae minutis verruciformibus concentrice
ornatus. Caro sordide alba, odore A. chlorinosmae praedita.

Sporac g-11 % 6.5-8 p, subellipsoideac vel elongato-cllipsoideae, amyloideae. Fragmenta
volvae cellulis diversis hyphisque composita. Fibulae praesentes. Typus: ‘C. Bas 3784, 24 Aug.
1963, Massachusetts, Conway State Forest’ (holotype, L; isotype, MICH).

EryMoLOGY: pixgde, small; hermis, scale.

Descriprions & 1LLustrATIONS.—Coker in J. Elisha Mitchell scient. Soc. 33: 79, B2 (notes
on Coker 858), pl. 57 (‘A. clorinosma form A’) and probably also notes on Coker 792 on p. 79,
Coker 729 (read 792?) on p. 81, and Coker 1320 on p. 82, 1917,
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Figs. 149-151. Amanita microlepis. — 149. Fruit-body (after dried specimen and Coker,
1917: pl. 57). — 150. Section of volval wart from near centre of cap. — 151. Spores.
(Figs. 149, from Coker 858; 150, 151, from type.)

Figs. 152, 153. Amanita atkinsoniana. — 152. Section of volval wart from cap. — 153. Fruit-
body. (Figs. 152, from type; 153, after photograph of Smith 64r27.)
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Fruit-bodies (Fig. 149) medium to large, subgregarious. Cap 50-120 mm wide, ¥
convex to plano-convex, sometimes with indistinct, low, broad umbo, with non-
sulcate, apﬁcndiculatc margin, pale dingy cream to brownish cream or whitish,
subviscid, shiny, with very small, up to 1.5 mm wide and high, concolorous, floccose,
subpyramidal warts sometimes confluent and forming scattered, verrucose patches
(especially at centre). Gills rather crowded, free, rather narrow, up to 8 mm wide,
greyish cream to dingy buff or ashy grey, with subflocculose, pale edge; short gills
obliquely truncate to attenuate. Stem g5-150 x 6.5-12.5 mm, subcylindrical with
subglobose, ellipsoid, ovoid or napiform bulb up to 45 % 30 mm, with rounded
base, solid, pale cream to whitish, with pendent, apical, felted-membranous, rather
broad, up to 22 mm wide, striate, simple ring without thickened edge, below ring
appressedly fibrillose to fibrillose-squamulose, at upper part of bulb usually decorated
with several rings of small, 0.5-2 mm wide warts to recurving scales and these some-
times confluent and forming concentric ridges. Flesh dingy white. Smell strong,
unpleasant, like “chloride of lime.” Spore print white to cream.

pores [50/4] 9-11 X (6-)6.5-8 u, length-breadth ratio 1.25-1.65 (averages
1.4-1.5), broadly ellipsoid to elongate, thin-walled, yellowish, with homogencous,
granular or guttulate, refractive contents, amyloid (Fig. 151). Basidia (_?5—)40—_-'5 X
9-12 p, 4-spored, with clamps. Marginal tissue made up of rows of subglobose,
piriform and clavate cells, 15-35 x 10-18 u, sometimes with slightly thickened
walls. Trama of gills bilateral, probably without terminal inflated cells; subhymenium
ramose to inflated ramose or subcellular. Pileipellis colourless to yellow in alkaline
solution, made up of interwoven subradial hyphae 2-7 ¢ wide, distinctly gelatinized
near surface. Remnants of volva on cap (Fig. 150) pa{c yellow to greenish yellow in
alkaline solution, consisting of mainn globose to ellipsoid, but sometimes also
ovoid, clavate and elongate cells, 20-go(-120) % 15-70(-100) g, in branching,
morc or less erect, subparallel rows on ascending-interweaving, rather abundant,
branching hyphae 3-8 p wide; in base of warts hyphae and elongate cells, up to
100 ¥ 25-50 u, relatively more abundant; oleiferous hyphae present but not
abundant. Remnants of volva at base of stem differing from those on cap by denser
tissue, much more abundant, strongly branching hyphae and inflated cells more
rarely in rows and these rows shorter. Trama of stem with scattered, very slender,
termunal, clavate cells up to 300 x 25 # among abundant, longitudinal hyphae
3-10 u wide. Clamps found at basidia and’ at narrow hyphae of trama of gills.

Haprrar & pistrimuTion.—Terrestrial in mixed forests in eastern and north-
castern U.S.A,

CovrrecTioNs EXAMINED.—U.S.A.: Massachusetts, Franklin Co., Conway
State Forest, 23 Aug. 1963, €. Bas 3784 (holotype, L; isotype, MICH); Nort
Carolina, Orange Co., Chapel ?—(i]l, 29 Sept. 1913, W. C. Coker 858 (NCU).

OnservaTions.—On the photograph of the paratype published by Coker (l.c.)
the characteristic rings of small warts on the upper part of the bulb are not clearly
visible, although they are very distinct in the two dried specimens of that collection
(Coker 858} especially in the specimen to which the right-hand figure belongs.

In the notes on Coker 858 published by Coker (1917: 79) the caps of the only two
specimens of that collection are said to measure 16 and 22 cm across. This must be a
mistake, judging from the photograph (pl. 57) he published simultancously and from
the present size of the dried fruit-bodies.

In many respects Amanita microlepis is intermediate between A, cokeri (p. 390) and
A. abrupta (p. 432), all occurring in the same regions. Amanita cokeri has larger, more

57 See observations.
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clongate spores (11-13.5 % 7-9 u; 1/b 1.4-1.8), larger and firmer warts on the cap,
a complex ring, a rooting bulb with usually coarser warts or scales and an indistinct
smell, while A. abrupta has smaller and relatively shorter spores (7-9.5 x 6-8.5 u;
I/b 1.0-1.4), a larger, more globose bulb with inconspicuous remnants of the volva,
a less strongly gelatinized upper layer of the pileipellis, and an indistinct smell.

Coker (le.) arranged material of A. micralepis under his ‘A. chlorinosma form A’
because of the not pure white colour of the cap and the greyish cream to ashy grey
gills. Other collections arranged by him under that name belong to a usually stronger
coloured species without clamps and with a pulverulent partial veil and volva,
described in this work as A. pelioma (p. 465).

Amanita microlepis is not closcly related to A. ¢hlorinosma (p. 450), which species
has a more [riable volva and partial veil, and slightly smaller but considerably
slenderer spores (8.5-10.5 x 5-6 u; I/b 1.5-2.0).

For a comparison with A. atkinsoniana see, p. 428.

AmaniTA ATKINSONIANA Coker—Figs. 152-156

Amanita atkinsoniana Coker in J. Elisha Mitchell scient. Soc. 33: 84, pls. 58, 59. 1917. —
Lepidella atkinsoniana (Coker) E. J. Gilb. & Kiuhner in Bull. Soc. mycol. France 44: 151.
1928, — Armillaria atkinsoniana (Coker) Locquin in Bull. Soc. mycol. France 68: 167. 1952.

Descriprion.—Pomerleau in Naturaliste canadien g93: 884. 1966,

Fruit-bodies (Figs. 153-155) medium to large, solitary or subgregarious. Cap
70-100(-130) mm wide, convex to plane or plano-concave, with smooth or faintly
striate-sulcate, appendiculate margin, whitish to pallid, brownish buff, avellancous,
greyish buff or greyish, usually paler to white at margin, rarely with yellowish tinge,
minutely felted to subviscid, at centre covered with small, 0.5-1.5 mm high and
broad, adnate to detersile, reddish-brown, pale brown or grey-brown, conical,
sometimes confluent warts towards margin passing into squamules or small, floccu-
lose patches. Gills crowded to mod:ratefy crowded, free to narrowly adnate, mod-
cratel{ broad to rather narrow, cream-white, sometimes staining reddish-brownish
or ochraceous, with minutely flocculose edge; short gills truncate to attenuate.
Stem 70-200 X 10-25 mm, equal or tapering upward, with up to 40 mm wide,
clavate, ventricose-fusiform or napiform, rounded or pointed bulb, whitish to pallid,
flocculose, middle part and top of bulb covered witﬁorings of reddish brown, pale
brown or grey-brown, small warts to scales upward decreasing in size to minute
floccose scales or flocks on lower part of stem, fling apical, submembranous-felted,
fragile, striate above, floccose below, with age usually collapsing on stem as a thin
membrane. Flesh white, sometimes turning somewhat yellowish, rarely pinkish,
with weak to strong, pungent smell (“chloride of lime™). Spore print white to
pale cream.

Spores [65/7] 9-10.5(-12.5) % 5.5-7(-8) p (7.4-9.2 x 5.5-7.4 p_according to
Pomerleau, l.c.), length-breadth ratio 1.15—1.85 (averages 1.45-1.7), ellipsoid to
elongate, thin-walled, colourless, with multi-guttulate contents, amyloid (Fig. 156).
Basidia 40-60 % 9-13 p, 4-spored, with clamps. Marginal tissue consisting mainly of
abundant, ellipsoid to clavate cells, 16-40(-50) % 8-30 u, partly in rows. Trama of
gills bilateral ; diverging hy%lz:ac ulp to 20 p wide; hymenopodial cells up to 50 x 35 u;
subhymenium ramose to subcellular. Pileipellis consisting of interwoven to subradial
hyphae (2-)4-10 u wide, slightly to strongly gelatinized near surface, yellowish to
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yellow in alkaline solution. Remnants of volva on cap (Fig. 152) a dense tissue of
erect, rather long rows of mainly subglobose to ellipsoid, but also clavate and elon-
gar.c cells up to 70 x 45 u, on rather scarce hyphae about 4-8 u wide; dingy yellow-

rown in alkaline solution; with scattered to abundant oleiferous elements. Trama
of stem consisting of abundant, large, clavate, erect, terminal cells and scattered
hyphae. Clamps present.

flurrm & pistriBuTION.—Terrestrial in woods in eastern and southern U.S.A.;
also reported from south-eastern Canada (Pomerleau, l.c.).

Corrections EXAMINED.—U.S.A.: Massachusctts, Mt. Toby, 25 Aug.
1 ?I’ C. Bas 3801 (L); Michigan: Highlands, Haven Hill, 16 Sept. 1961,
A, H. Smith 64290 (MICH); 23 Scpt. 1961, A. H. Smith 64412 (MICH); Pickny
Resort Area, 7 Oct. 1961, A. H. Smith 6'4{:{ {MICH); Washtenaw Co., Mill Lake,
llJ cht. 1965, A. H. Smith 72631 (MICH, L); North Carolina, Chzﬁe]

ill, Battle's Park, 14 Sept. 1913, W. C. Coker 759 pro parte (holotype: NCU);
Alabama, Elmore Co., 3 Dec. 1921, Burke (MICH}).

OsservaTions.—The type collection, Coker 759, consists of 3 specimens. Only one
of these fits the original description. One of the other two specimens belongs to A.
cokeri, the second, a young fruit-body without spores, probably to A. rhopalopus.

Because of the coloured volva A. atkinsoniana from eastern North America resem-
bles A. onusta, which occurs in the same area, but A, atkinsoniana has a thinner volva
breaking up earlier into smaller, more scattered warts which have more brownish
and fewer greyish tinges than those in A, onusta. Moreover its pileipellis shows a
stronger tendency to gelatinize and under the microscope the cells of the volva are
paler than in A. onusta and usually intermixed with more abundant oleiferous elements
In addition the ring of A. atkinsoniana is more coherent and the base of the stem rarely
rooting.

Pale forms of A. atkinsoniana strongly resemble A. microlepis, also occurring in the
same regions, but that species has a whitish to brownish cream or dingy cream cap
with concolorous warts and greyish cream, dingy buff or ashy grey gills, whereas
A. atkinsoniana has cream-white gills.

Amantta onuvsta (Howe) Sace.—Figs. 157-160

Agaricus onustus Howe in Bull. Torrey bot. Club 5: 42. 1874. — Amanita onusta (Howe)
Sacc.. Syll. Fung. 9: 1. 18g1. '

Lepiota drymonia Morgan in J. Mycol. 13: 13. 1907. — Lectotype: Morgan's unpublished
water-colour (IA).

NAMES MISAPPLIED TO THE PRESENT SPECIES.—Amanita cinercoconia Atk. sensu Hesler in
J. Tennessee Acad. Sc. 12: 242. 1937; sensu Bigelow in Rhodora 61: 127. 1959; sensu
Pomerleau in Naturaliste canadien 93: 885. 1966. — Amanita chlorinosma f. cinereoconia {Atk.)
E. J. Gilb. sensu E. J. Gilb. in Bres., Iconogr. mycol. 27 (2): 395. 1941.

Descriprions & 1LrustraTions.—Bigelow, op. cit. p. 129; Hesler, op. cit. fig. 1; Morgan
in J. Mycol. 3: 32. 1887; Peck in Rep. New York St. Mus. nat. Hist. 53: 826, 839. 1g00;
Pomerleau, op. cit. pl. 1.

Fruit-bodies (Figs. 158, 160) small to medium, rarely large, slender, solitary or
subgregarious. Cap 25-100(-150) mm wide, convex to flat or concave, sometimes
with low, broad umbo, with non-sulcate, ap endiculate margin, dry to subviscid,
grey, pale grey or dingy whitish, covered wuﬁ adnate, dark grey to brownish grey
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157 159

Figs. 154-156. Amanita atkinsoniana. — 154. Fruit-body. — 155. Dried fruit-body. —
156. Spores. (Fig. 154, from Bas 3801; 155, 156, from type.)

Figs. 157-159. Amanila onusia. — 157. Section of volval wart from cap. — 158. Fruit-bodies.
— 159. Spores. (Fig. 157, from Bas 3908; 158, 159, from Bas 37964.)

10
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or grey-brown, conical to irregularly shaPcd, rather small to large, up to 4 mm high
ang 3 mm wide, firm to friable warts diminishing in size towards margin; margin
sometimes merely flocculose-granular. Gills crowded to rather crowded, free to
narrowly adnate, broad, up to 10 mm wide, ventricose, whitish to cream-yellow,
sometimes with dingy tinge, with white, minutely fimbriate or flocculose edge;
short_gills rounded-truncate to attenuate. Stem 35-150 x 6-15 mm, equal or
tapering upward, with subfusiform to ventricose-fusiform, sometimes nearly napi-
form base up to 40 mm wide, sometimes with tapering, root-like extension up to
6o mm long, solid, dark grey or brownish Ercy at base, paler upward, later pale
grey, brownish grey, or whitish, flocculose-fibrillose, near top with flocculose-felted
remnants of whitish to greyish cream Fartial veil, or sometimes with easily broken
apical ring; upper part of bulb and lower part of stem with rather conspicuous,
wart-like to recurving scale-like, dark grey or brownish grey remnants of volva in
circles or scattered. Flesh whitish to pale buff or grey. Smell weak to strong and un-
pleasant (“chloride of lime”). Taste weak.

Spores [60/6] 8-11 % 5-8 u (7.4-8.5 X 4.4-5.5 pu according to Pomerleau, l.c.),
length-breadth ratio 1.2-2.0 (averages 1.3-1.7), broadly ellipsoid to elongate,
sometimes obovoid, sometimes slight%y strangulated, thin-walled, colourless, with
subgranular contents, amyloid (Fig. 1?9). Basidia go-50(-70) x g-12 {:, mostly
4-spored but some 2- or 3-spored, with clamps. Marginal tissue made up of ellipsoid,

irfform and clavate cells up to 20(-30) u wide, partly in short rows. Trama of gills

ilateral, with diverging cells subceylindrical and up to 30 p wide, a few probably
terminal ; subhymenium ramose to subcellular, often with rather irregularly shaped
cells. Pileipellis a rather thick layer of interwoven, repent, partly refractive hyp‘:ac
2-5(-8) u wide, gelatinizing with age. Remnants of volva on cap (Fig. 157) consist-
ing mainly of rather long, parallel, erect rows of rather small, mainly ellipsoid, but
also globose, ovoid, and branching-inflated, grey-brown cells, 20-bo x 20-40 u,
with intracellular pigment, and scattered, branching hyphae 3-8 i wide; oleiferous
elements not abundant. Trama of stem with abundant, upright, mainly terminal,
large, clavate cells on rather abundant, longitudinal hyphae; with some oleiferous
hyphae. Clamps present.

HapiraT & pistriBuTioN.—Terrestrial in woods in castern and north-castern
U.S.A.; also reported from south-eastern Canada (Pomerleau, l.c.).

Corrections ExamiNeD,—U.S.A.: Vermont, Windsor Co., N. Pomfret,
18 Aug, 1881, A. P. Morgan (lectotype of Lepiota drymonia: plate only, IA); Massa-
chusetts, Franklin Co., Mt. Toby, 25 Aug. 1963, C. Bas 37984 gll: ; Tennes-
see, Great Smoky Mountains, 26 Aug. 1936, L. R. Hesler go51 ( léNN), Aug.
1953, L. R. Hesler 20962 (TENN), 23 Sept. 1963, C. Bas 3908 ?L); North Caro-
l1na, Watauga Co., Blowing Rock, 17 Aug. 1922, W. C. Coker 5520 (NCU),

NOMENCLATURAL NOTE.— It was not without hesitation that I decigcd to apply the
name Agaricus onustus Howe to the present species. In the protologue of the name
a few aberrant characters are mentioned; unfortunately I have been unable to
trace the type.

Agaricus onustus is described by Howe as having a brownish grey cap with a non-
sulcate margin, dust coloured warts leaving dark spots when rubbed off, and a
white, farinose, very glutinous, ringless stem with a large, rooting, concentrically
squamulose bulb.

This description applied fairly well to the present species, except for the glutinous
stem, which 15 a very unusual feature for any species of Amanita. It is remarkable
that the stem is at the same time said to be farinose. I am ofthe opinion that these two
seemingly contradictory characters refer to the subfloccose remnants of the creamy
to friable ring, which in the present species sometimes covers the whole stem and
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sticks to the fingers when touched. This interpretation was given by Morgan (1887:
32) in his description of Agaricus onustus.

I must mention that Howe described the cap as being 5-6 inches (about 12.5-
1:\?. 5 cm) wide, which is considerably wider than in any of the specimens 1 examined.

w and then, however, extraordinary large specimens of nearly all species of agar-
ics are found.

In applying Howe’s name to the species described above, I am following Morgan
(1887: 32) and Peck (1900: 826, 839; two collections in NYS). After the publication
of Amanita cinereoconia by Atkinson i 19og, this name has frequently been misapplied
to the present species (see p. 463).

Coker Eg:']: 49) considered Agaricus onustus Howe to be a synonym of Amanita
muscaria (L. per Fr.) Hooker. In my opinion this view is difficult to defend because of
the smooth margin and the colour of the cap. Also in North American forms of A.
muscaria the margin is somewhat sulcate in well-expanded caps.

The unpublished coloured type plate of Lepiota drymonia Morgan is an artistic
drawing of one large fruit-body o?a species of Amanita with an appendiculate
margin of the cap and lilaccous grey-brown, more or less pyramidal to recurving
scale-like warts on the cap and on the ventricose-fusiform bulbous base of the stem.
It has a ragged apical ring and a squamulose lower half of the stem. The type spec-
imen has not been preserved by .\(}organ. In the published description the colour
of the volva is described as drab to pale umber. I am convinced that Morgan’s
plate represents a luxuriant specimen of the species described above.

Amanita onusta is not especially rare in the eastern and north-eastern U.S.A. It is
a very charcteristic species because of the crowded, more or less conical, grey warts
on the cap and similar or paler warts or recurving scales at the base of the stem. It
often oceurs in a rather small, slender form with a slender, deeply rooting base, and
conspicuous, narrow, recurving scales at the lower part of the stem and upper part
of the rooting base,

Amanita onusta is often incorrectly called A. cinereoconia Atk. However, that species is
casy to distinguish by the absence of clamps, its usually somewhat more slender
spores, its powdery-flocculose to powdery-verrucose cap, and the absence of true
warts or scales at the base of the stem.

See also the discussions under A. atkinsoniana (p. 428) and A. nitida sensu Coker
(p- 432).

Judging by a few collections of this species which I found among his unnamed
material, Coker did not know A. onusta.

AmANITA NITIDA sensu Coker—Figs. 161-163

Amanita nitida Fr. sensu Coker in J. Elisha Mitchell scient. Soc. 33: 87, pl. 69. 1917; non
Amanita nitida Fr., Observ. mycol. 1: 4. 1815 = A. citrina var. alba (Gill.) E. J. Gilb.

Cap (Fig. 162) 3? mm wide, hemispherical then plane, with not or faintly striate-
sulcate, appendiculate margin, white with greyish centre, dry, regularly covered
with 1-2.5 mm wide, adnate, subpyramidal, grey warts. Gills rather crowded, just
reaching stem, 5 mm wide, cream-white, with flocculose edge. Stem 38 x 8 mm,
subeylindrical, with 25 x 20 mm large, clongate-napiform, rooting bulb, white,
flocculose, with apical, appressed, flocculose, fugacious, striate, white ring; top of
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bulb subverrucose from felted, grey remnants of volva. Flesh pale pinkish grey, with
faint, unpleasant smell (“chloride of limc”e, tasteless. Spore print white.

Spores [20/1] 10-14.5 % 5.5-7(-7.5) p, length-breadth ratio 1.6-2.5 (averages
1.9-2.1), elongate to cylindrical, often with adaxial side slightly depressed, thin-
walled, with slightly relractive, subgranular, yellowish contents in alkaline solution
(Fig. 163). Basidia 45-55 % 11-13 p, 4- and 2-spored, with inconspicuous clamps.
Marginal tissue a fringe of partly collapsed hyphae and small piriform to clavate
cells, Trama of gills bilateral; subhymenium ramose. Pileipellis a distinct, rather
thick layer of interwoven, more or less gelatinized hyphae 2-5 u wide (also present
under warts), in part yellowish and somewhat refractive. Remnants of volva on
cap (Fig. 161) consisting of abundant, rather long, parallel, crect rows of mainly
elli oi(f, but also globose, piriform and clongate, inflated cells up to 55 % 45 p,
with vacuolar, brown pigment and scattered, branching hyphae 2-8 1 wide; oleifer-
ous elements rather abundant. Trama of stem with terminal, upright, large,
clavate cells. Clamps present.

Hamirar & visrrisurion.—Terrestrial in woods in eastern U.S.A,

CorrectioN EXaAMINED.—U.S.A.: N. Carolina, Meeting of the Waters,
18 June 1917, W. C. Coker 2525 (NCU).

Amanita nitida sensu Coker is closely related to A. atkinsoniana and A. onusta. The
type of tissue in the warts on the cap, however, resembles most strongly that in .
atkinsoniana. Just as in that species, there are abundant oleiferous elements, espe-
cially in the base of the warts, which turn brownish yellow in alkaline solution,
Therefore the rows of inflated cells are less obvious than in the warts of A. onusta,
in which oleiferous elements are scarce and the inflated cells more strongly coloured.

The strongly elongate spores of A. nitida sensu Coker and the aberrant habit are
reasons to keep it separate for the moment. The more so as Coker's collection
consists of only one specimen, which probably is picked in bud-stage and expanded
afterwards.

Because of the uncertain status of this species and the inadequate collection on
which it is based, I refrain from naming it formally.

Amanita ABrUPTA Peck—Figs. 164-166

Amanita abrupta Peck in Bull.-Torrey bot. Club 24: 138. 1897. — Lepidella abrupta (Peck)
E. J. Gilb. & Kiihner in Bull, Soc. mycol. France 44: 151. 1928, — Aspidella abrupta (Peck)
E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 79. 1940.

Descriprion & 1Lustrarions.—Coker in J. Elisha Mitchell scient. Soc. 33: 71, pl. 48,
49. 1917.

Fruit-bodies (Fig. 165) medium, rarely large, rather slender. Cap 40-80(-100)
mm wide, hemispherical to plano-convex, with smooth to faintly striate-sulcate,
appendiculate margin, white, dry, minutely felted to smooth and shiny, adorned
with small, about 0.5-1 mm high and broad, adnate to detersile, rather grm, white,
conical warts. Gills moderarely crowded to crowded, freec to narrowly adnate,
rather narrow, 6-7 mm wide, white, with subgranular edge; short gills attenuate.
Stem 70-120 X 5-12 mm, equal or attenuate upward, with large, globose to sub-
napiform, sometimes submarginate, up to 45 mm wide bulb, solid to stuffed, white,
subfibrillose to glabrous, without remnants of volva, or with a few, very small
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Fig. 160. Amanita onusta. — Young fruit-body; after Hesler's photograph of Bas 3907.

Figs. 161-163. Amanita nitida sensu Coker. — 161. Section of volval wart from cap. —
162, Fruit-body. — 163. Spores. (All figs. from Coker 2525; 162, after Coker, 1917: pl. 69.)

Figs. 164-166. Amanita abrupta. — 164. Section of volval wart from cap. — 165. Dried
fruit-body. — 166. Spores. (Figs. 164, 165, from Hesler 14388; 166, from type.)
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volval warts, or one or a few inconspicuous volval ridges. Ring superior, pendent,
ample, subfelted-membranous, with floccose-verrucose edge, white, not or faintly
striate above, floccose-fibrillose below. Flesh white, odourless.

Spores [40/3] 7-9.5 % 6-8.5 u, length-breadth ratio 1.0-1.4(-1.6) (averages
|.1—1.33), globose to ellipsoid, thin-walled, colourless, with quuulatc contents,
amylowd (Fig. 166). Basidia 40-55 % 10-11 g, g4-spored, with small clamps. Marginal
tissue a narrow strip of mainly subclavate but also subcylindrical and ellipsoid
cells up to 30 % 20 and 60 x 10 u (in Hesler 14388 carrying small crystals). Trama
of gills bilateral; subhymenium subcellular to cellular. Pileipellis merely a dense
layer of interwoven to subradial hyphae 2—5(—83 J¢ wide, not or hardly gelatinized,
golden yellow in alkaline solution. Remnants of volva on cap (Fig. 164) consisting
mainly of long rows of mostly ellipsoid, but also globose and more elongate cells,
about 15-50(-75) x 10-30(-45) pu, and rather scarce, branching hyphae 3-6 u
wide, without oleiferous elements, nearly colourless in alkaline solution. Trama of
stem with large, upright, terminal, clavate cells, golden yellow in alkaline solution.
Clamps present, but rather inconspicuous.

UHABITAT & pisTriBuTiON.— Terrestrial in woods in central, eastern and southern

SA

CorrecTions ExamiNep.—U.S.A.: Towa, lowa City, 19 Sept. 1942, G. W.
Martin (MICH); T ennessee, near Knoxville, 16 Aug. 1942, L. R. Hesler 14388
(TENN, L}); Alabama, Lee Co., Auburn, July tﬁgg, L. M. Underwood (holo-
type: NYS).

Amanita abrupta is casy to recognize because of the large, abrupt, bulbous base of
the stem and the small, rather firm, conical warts on the cap.

Although the erect chains of inflated cells in the warts are long, the warts are
much firmer than the remnants of the volva in A. c¢hlorinosma. This is probably so,
because of the presence of branching hyphae. In A. cokeri these hyphae are more
abundant and there rather many hyphac and cells in the warts are oleiferous;
this is not the case in A. abrupta.

For a comparison with A. microlepis, see p. 426.

Stirps VIRGINEOIDES

Basidia with clamps. Sporés 8-11.5 u long, broadly ellipsoid to clongate, rarely
cylindrical. Remnants of volva on cap with shape of small, detersile, conical warts
up to r? mm wide and high, consisung of irregularly disposed, small to medium
inflated cells in short to long rows on rather abundant hyphae.

Although the volva in the species of stirps Virgineoides seems to consist of irregu-
larly disposed elements, its remnants on the cap have the shape of small, conical
warts. The tissues of the volva of the specimens available of both species were,
however, rather difficult to analyze. Observations on freshly collected specimens
are needed.

Amanita virgineoides has several characters in common with A. virginea on the one
side, and the clampless A. polypyramis on the other. Amanita gracilior resembles species
of stirps Microlepis in several aspects.
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KEY To THE SPECIES OF STIRPS Virgineoides

1. Spores 8-10.5 ¥ 6-7.5 w; 1/b 1.25-1.5. Large species. Clavate base of stem set with
rings of warts. Japan. A. virgineoides, p. 435
1. Spores 10-11.5 % 5.5-6.5; I/b 1.6-2.0. Rather small, slender species with deeply rooting,
tapering base and many small, recurving scales just above rooting part of stem. South-
western Europe. A. gracilior, p. 436

Amanita virgineoides Bas, sp. nov.—Figs. 167-16g

NAME MISAPPLIED TO THE PRESENT SPECIES.—Amanita vittadinii (Mor.) Vitt. sensu Hongo
in J. Jap. Bot. 29: 88. 1954.

Pileus go-200 mm latus, convexus vel applanatus, margine appendiculatus neque sulcatus,
albus, siccus, verrucis firmis, (subjconicis, 1-3 mm altis ornatus. Lamellae confertae, liberae,
sat latae, albae vel cremeae. Stipes 120-220 X 15-25 mm, basi 30-50 mm latus, clavatus,
solidus, albus, floccoso-squamosus, exannulatus, deorsum fragmentis volvae (sub)conicis in
circulos dispositis ornatus. Annulus amplus, albus, inferne verrucosus, valde friabilis. Caro
alba. Sporae 8-10.5 % 6-7.5 u, (sub)ellipsoideac, amyloideac. Fragmenta volvae cellulis
wurgidis diversis hyphisque copiosis 4 erectis vel inconditis composita. Fibulae praesentes.
Typus: ‘T. Hongo 3293, 30 Aug. 1966, Japan, Otsu-city’ (L).

Fruit-bodies (Fig. 16g) large to very large, rather slender, solitary. Cap go-200
mm wide, convex, then plane, with non-sulcate, appendiculate margin, white, dry,
densely covered with 1-3 mm high, conical to subconical, adnate to detersile,
firm, white warts decreasing in size towards margin. Gills crowded, free, rather
broad, white, then cream, with powdery edge; short gills attenuate. Stem 120-220 %
15-25 mm, equal but with clavate, 30-50 mm wide base, solid, white, floccose-
squamulose, with several rings of small conical to subconical warts at base, exan-
nulate. Ring ample, submembranous, white, substriate above, conspicuously
verrucose below, soon falling to picces. Flesh white, with mild taste; smell fungoid,
becoming unpleasant after drying.

Spores [20/2] 8-10.5 % 6-7.5 i, length-breadth ratio 1.25-1.5 (averages 1.35-1.4),
broadly ellipsoid to ellipsoid, thin-walled, colourless, with refractive contents,
amyloid (Fig. 168). Basidia 40-50 % 9-11 g, 4-spored, with clamps. Marginal
tissue consisting of globose to clavate cells up to 40 x 30 u, partly in rows. Trama
of gills bilateral, with many refractive hy ];Iac; subhymenium ramose. Pileipellis
consisting of non-gelatinized, interwoven hyphae 2-6(-10) u wide and scattered
oleiferous hyphae; colourless in alkaline solution. Remnants of volva on cap (Fig.
167) a very dense tissuc of more or less erect to irregularly disposed branching
chains of mainly globose, cllipsoid and inflated branching cells up to 45 x 30 g,
rather abundant branching hyphae §—10p wide, and scattered but not rare oleiferous
hyphae; nearly colourless in alkaline solution. Trama of stem with terminal, upright,
large, clavate cells. Clamps present.

ABITAT & pisTRIBUTION.—Terrestrial in Castanopsis and Pinus-Quercus forest in
apan,
J %OLLE.C‘!‘IO.\'S EXAMINED.—JAPaN, Honshu; Otsu-city, Mii-dera, 6 Sept.
1953, 7. Hongo 750 (L); Otsu-city, Terabe, 30 Aug. 1966, T. Hongo 3293 gtypc: ).

BSERVATIONS,—The soft, ample ring crumbles away rather early. In young
fruit-bodies where it is still present, the subconical warts on its underside are very
conspicuous. These warts probably represent the limbus internus of the volva.
They have nearly the same structure as the warts on the cap, but the erect, parallel
position of the rows of inflated cells is more evident.
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Amanita virgineoides very much resembles A. virginea from south-eastern Asia but
it has somewhat larger, more clongate spores and a different type of tissue in the
warts on the cap, viz. rather many hyphae, scattered oleiferous hyphae and a
rather irregular arrangement of the branching rows of inflated cells. The type of
tissue of the volva resembles that in A. polypyramis from N. America, but that species
lacks clamps at the basidia and has larger spores.

AMANITA GRACILIOR, nom. prov.—Figs. 170-172

Ervymorocy: gracilior, slenderer.

Cap (Fig. 170) about 30-40 mm wide, soon plano-convex to flat, with non-
sulcate, slightly appendiculate margin, white, tending to turn yellowish or yellow-
ish-brownish, with scattered, small, detersile, conical to subconical, white warts
up to 2 mm wide and 1.5 mm high, or glabrous, subviscid. Gills crowded, free to
narrowly adnate, rather broad, ventricose, white to cream; short gills rather abun-
dant, probably subtruncate to attenuate. Stem about 8o-100 ¥ 5-10 mm, cylin-
drical with long, tapering to slenderly fusiform, rooting base about 5-15 mm wide,
white, with subapical, appressed, rather fragile, membranous, white, vaguely
striate ring, flocculose at lower hall and with many small, recurved scales provoked
by remnants of volva just above rooting base.

Spores [20/1] (9.5-)10-11.5(~12) % 5.5-6.5(-8) p, length-breadth ratio 1.6-2.0
(average 1.8), clongate, rarcly subcylindrica]r: rather thin-walled, colourless, with
a few large guttac or subgranular contents, amyloid (Fig. 171). Basidia 35-40 x
11-14 p, 4-spored, with clamps. Marginal tissue made up of mainly clavate to

iriform cells 20-55 X 10-20 . Trama ol gills bilateral, very probably without
mflated, terminal cells; subhymenium ramose to coralloid. Pileipellis consisting of
interwoven hyphae 2-5 p wide, strongly gelatinized in upper part, colourless in
alkaline solution, with a few oleiferous hyphae. Remnants of volva (Fig. 171) on
cap consisting of abundant, inflated, mainly ellipsoid but also globose, (:fa\fatc and
elongate cells, 30-80 x 15-55 p, mostly in short to rather long rows on rather
abundant, branching hyphae 3-8 u wide; elements irregularly disposed, slightly
yellowish in alkaline solution; oleiﬁ’:rons hyphae scarce. Trama of stem with erect,
terminal, clavate cells (300 % 130 p etc.) among rather abundant, longitudinal
hyphae about 2-12 u wide. Clamps abundant.

BITAT & pIsTRIBUTION.—Terrestrial in Spain.

COLLECTION EXAMINED.—SPAIN, Gerona, purdén, 20 Oct. 1966, A, Marchand
(dried specimen, excellent colour-slide, L).

OnservATiONs.—The cap of the only chcimcn available bears only very few,
small, conical warts. On the colour-slide the same is visible on the cap of another
specimen. Apparently the volva is rather thin and breaks up carly into small, more
or less conical warts which because of the viscid pileipellis easily disappear.

ExprANaTION OF FiGUures 167-172

Figs. 167-169. Amanita virgineoides. — 167. Crushed volval wart from cap. — 168. Spores. —
16g. Fruit-body. (All figs. from type; 16g, after Hongo's drawing.)

Figs. 170-192. Amanita gracilior. — 170. Fruit-bodies. — 171. Spores. — 172, Crushed
volval wart from cap. (All figs. from Marchand, 20 X 1g66; 170, after Marchand’s colour-
slide.)



437

Bas: Amanita sect. Lepidella

Figs. 167-172



438 PErsooxNrta — Vol. 5, Part 4, 1969

Amanita gracilior resembles A. baccata (see p. 442) in habit, spores, and microscop-
ical structure of the volva rather strongly, but differs in having clamps, a stronger
gelatinized pileipellis, a thinner volva, and perhaps a smaller fruit-body and a barely
thickened, deeply rooting base of the stem. Because of the presence of clamps and
ascending-recurving scales at the lower part of the stem A. gracilior must also be
compared with A. solitaria (= A. echinocephala: see p. 394), of which slender forms
and forms with elongate spores are known. But that species has a different type of
tissue in the volva (Figs. 102-103) and greenish-yellowish gills.

There is a possibility that the present species will turn out to be conspecific with
A. lusetanica Torrend (see insufficiently known taxa, p. 562), described from Portugal
and considered by Gilbert (1941: 405) to be identical with A. boudieri (here called
A. baccata; see p. 442). For the moment, however, a few facts mentioned in Torrend’s
original description, viz, the size of the spores (11-14 x 6-7 u) and the shape of the
remnants of the volva (a recurving ring at the base of the stem), keep me from
regarding the collection described above as belonging to A. lusetanica. Moreover the
structure of the volva and the absence or presence of clamps in A. lusetanica are
unknown. Unfortunately the type could not be traced (see p. 562).

Because of its uncertain relationship with A. {usetanica and the scanty material
studied I refrain from formally describing this species as new.

Bresadola’s pictures of ‘A. echinocephala’ (1927: pl. 100) and ‘A. boudieri’ (1927:
pl. 99) have puzzled me from the beginning. I wonder whether they were not in-
spired partly by fruit-bodies of the present species.

Stirps PoLyPyramis

Basidia clampless. Spores 10-14 pu long, ellipsoid to cylindrical. Fruit-bodies
medium to large, white. Volva on cap and base of stem forming small, conical
warts, felted-floccose patches or a continuous ﬂocculosc-pulverulcmﬁayer, consisting
of small to large, subglobose to elongate cells, terminal or in rows on fairly abundant,
branching, sometimes inflated elements or hyphac; clements at least partly in an
ercct-parallel position.

Stirps Polypyramis comprises the clampless, white species in which the inflated
cells and branching elements of the volva are at least partly arranged in an erect-
parallel position, There is a marked tendency for relatively small, conical warts to
form on cap and base of stem. Fairly often, however, the remnants of the volva are
reduced to a pulverulent-flocculose or subfelted layer or similar patches.

The present stirps bears resemblances especially to the clamp-bearing stirpes
Virgineoides and Microlepis. Stirps Longipes differs mainly in the scarcity of hyphae in
the volva and consequently, much more pulverulent volval remnants.

Key 10 THE species oF stires Polypyramis

1. Spores 6.5-8 p wide. Large, white species with verruculose to flocculose cap and base of
stem, usually with large, rounded bulb. Smell like ‘chloride’. Eastern and south-castern

US.A. A. polypyramis p. 439



Bas: Amanita sect. Lepidella 439

1. Spores 4.5-6 @ wide.
2. Dingy white, lutescent species with flocculose-pulverulent cap and pale yellowish grey
gills. Taste bitter. See A. amanitoides in stirps Longipes on p. 459.
2. Whitish species with pyramidal warts, subfelted patches or subfelted-subflocculose
layer of volva on cap. Taste and smell indistinct. Southern Europe, northern and
central Africa. A. baccata, p. 442

Amanita poLypyramis (Berk. & Curt.) Sacc.—Figs. 173-176

Agaricus polypyramis Berk. & Curt. in Ann. Mag. nat. Hist. IT x2: 417. 1853. — Amanita
polypyramis (Berk. & Curt.) Sacc., Syll. Fung. 5: 18. 1887. — Lepiota polypyramis (Berk. & Curt.)
Morgan in J. Mycol. 13: 11. 1907.

Amanita candida Peck in Bull. Torrey bot. Club 24: 137. 1897.

Venenarius odoriferus Murrill in Mycologia 35: 427. 1943. — Amanita odorifera (Murrill)
Murrill in Mycologia 35: 433. 1943.

Fruit-bodies (Figs. 173, 174) large, rarely medium, usually thickset but sometimes
rather slender, solitary or subgregarious. Cap 70-150 mm wide, convex to plane,
with non-sulcate, appendiculate margin, white, dry to subviscid, with white, soft,
pulverulent-subfloccose layer of volva on expansion of cap breaking up into small,
conical warts up to 2 mm high and broad (especially at centre of cap) or shapeless,
small, soft warts to patches or merely forming a flocculence over whole cap or parts
of it, sometimes glabrescent. Gills crowded to subdistant, free to adnexed or just
touching stem, rather narrow to broad, white to cream, with subflocculose edge;
short gills attenuate. Stem 8o-180 % 10-35 mm, equal or tapering upward, with
large, subglobose, ovoid, broadly fusiform or subnapiform, rarely broadly clavate,
often rather abrupt, sometimes even submarginate bulb, 40-80 x 30-60 mm, with
more or less rounded base, solid, white, usuaﬁy exannulate, completely pulverulent-
verruculose when young, glabrescent with age, usually with 3-10 rings of very small,
more persistent warts, 0.3-1 mm high and wide, at upper part of bulb but there
someiimes also merely flocculose-verruculose. Ring apical, rather thick, subfelted,
friable, mostly falling away on expansion of cap, white, with floccose-verrucose
underside. Flesh white. Smell slight to strong, like “old ham,” “chloride of lime™ or
“strongly alkaline,”” “peculiar and penetrating,” etc. Spore print pale cream.

Spores [55/6] (9.5-)10-13 x (5.5-)6.5-8(-9) u, length-breadth ratio (1.2-)1.5-
1.95 fvcragcs 1.6-1.75), ellipsoid to elongate, thin-walled, colourless, with guttulate
to subgranular contents, amyloid (Fig. 175). Basidia (45-)50-60 % 11-14 u, 4-
spored, clampless. Marginal tissue scanty, made up of clavate to ellipsoid cells up to
45 % 30 u, terminal or in short rows on rather abundant, irregularly branching,
thin-walled, broad hyphae. Trama of gills bilateral, with inflated, elongate, probably
terminal cells up to 40 u wide; subﬁymenium becoming inflated-ramose to sub-
cellular. Pileipellis composed of interwoven hyphae 3-7 u wide, sometimes partly
with refractive contents, with rather thin %clatinizcd layer near surface. Remnants
of volva on cap (Fig. 176) consisting of ellipsoid, broadly clavate and subglobose
cells, mostly 30-55 x 12-35 g, and slenderly clavate, elongate and subceylindrical
cells up to 200 x 70 g, terminal or in rows on rather abundant to abundant, branch-
ing, inflated, often coralloid clements and scattered branching hyphae 3-6 u
wide, with some oleiferous hyphac; rows of cells and elongate elements more or
less parallel and in erect position but tissue rather coherent because of branching
elements; large, elongate cmcms more abundant in part of volva close to pileipellis.
Remnants of volva at base of stem resembling those on cap but with relatively more
branching elements and hyphae. Trama of stem with terminal but also catenulate,
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clavate cells up to 250 u long and 50 u wide, among rather abundant hyphae 4-10
wide; with oleiferous hyphae. Clamps not lound.

HABTAT & DISTRIBUTION. —Terrestrial in dry, coniferous and deciduous woods
in castern and south-castern U.S.A,

CorrLeEcTiONs EXAMINED.—U.S.A.: Maryland, Balimore, Oct. 1925,
Kelly 1882 (MICH); Tennessee, Cumberland Co., Ozone, 13 Oct. 1962,
A. 7. Sharp 25000 (TENN L); Blount Co., Wall’s (.-rcck 12 Nov. Mg55, L. R.
Hesler 22216 (TENN, L); South Carullna Nov. —51850 Curlis
2854 ho!ov{lpc K); Alaba ma, Lee Co., Aubum, Oct. -+ 1895, Underwoed &
F. 8. Earle ( olotypc of A. candida: NYS); Louisiana, St Fammany Parish, S.
of Abita, 1 Nov. 1959, P. Lemke & A. Welsen 23829 (TENN, L); Florida, Ala-
chua Co. ., Sugarfoot near Gainesville, 7 Nov. 1938, F. West, Arnold & W, A. Murrill
I 17684 (holotype of Venenarius ndorgfcrus F LAS% Gainesville, 30 Oct. 1941, W. A.
Murrill I 19661

Although A. polypyramis is a very characteristic species because of its large, sturdy,
white, pulverulent-subverrucose fruit-body with its usually abruptly swollen bulbous
base decorated with many rings of tiny warts, it has hardly ever been recognized
as a good species. It has generally been confused with A, ¢hlorinosma (p. 450), which
is also white and pulverulent and has about the same smell. The latter, however,
has a more slender fruit-body with a less conspicuous bulband a thicker, more strongly
pulverulent volva. Microscopically A. chlorinosma is easy to distinguish from A.
polypyramis because of the presence of clamps and smaller spores (8.5-10.5 % 5-6 u).

Peck was one of the few mycologists who considered the present specics to be
distinct {rom A. chlorinosma. The well-preserved type collection of his A. candida is a
fine example of it.

I found the spores of A. odorifera Murrill larger (9.5-12 % 5.5-7 g in the type and
1o-11 % 6.5-7.5 p in I 19667) than was stated in the protologue. As moreover
clamps are lacking and the habit of the fruit-bodies is very similar to that of the
fruit-bodics of A. palypyramis, 1 consider the name A. edorifera a later synonym of the
latter. 1t should be pointed out, however, that Murrill’s description of the smell is
somewhat different from that of other collections, viz. “peculiar, penetrating,
rather pleasant and becoming stronger and persisting in dried specimens.” and
“odor of soap.” Morcover, in the remnants of the volva on the cap of A. odorifera
inflated, branching clements seem less abundant than in typical A. polypyramis.
Therefore it is possible that A. odorifera represents a variety of A. palypyramis. In this
connection it is interesting that the names A. polypyramis, A. chlorinosma and A.
candida are all lacking in Murrill’s (1951) list of Florida basidiomycetes.

Exrranarion or Ficures 173-178
Figs. 173-176. Amanita polypyramis. — 173, 174. Dried fruit-bodies. — 175. Spores. —
176. Section of volval wart from cap. (Figs. 173, 175, from type; 174, from Hesler 22216;
176, from Hesler 25000.)
Figs. 177-178. Amanita baccata (= A. boudieri!). — 177. Dried fruit-bodies. — 178, Elements
from subhymenium and hymenium (x 500). (Fig. 177, from Demoulin 3639; 178, from
Barla, 20 May 1895.)



Bas:

Amanita sect. Lepidella

Figs. 173-178




442 Persoonta — Vol. 5. Part 4, 1969

Amanita Baceara (Fr.) Gill.—Figs. 177-183

Agaricus baccatus Fr., Epicr. 12, 1838. — Amanita baccata (Fr.) Gill.,, Hymén. Descr. Champ.
France 50. 1874 (misappl.). — Amanitopsis baccata (Fr.) Sacc., Syll. Fung. 5: 25. 1887, —
Pseudofarinaceus baccatus (Fr.) O. Kuntze, Rev. Gen. Plant. 2: 868. 18q1. — Amanita solitaria
var. baccata (Fr.) Quél., Fl. mycol. 306. 1888. — Vaginata baccata (Fr.) O. Kunize, Rev.
Gen. Plant. 3 (2): 539. 1898. — Amanita ovoidea var. baccata (Fr.) E. J. Gilb., Genre Amanita
31. 1918 (misappl.). — Lectotype: Micheli, Nova Plant. Gen. pl. 8o f. 4. 1729.

Amanita boudieri Barla in Bull. Soc. mycol. France 3: 195. 1888; Fl. mycol, ill. Champ.
Alpes-Marit. (1): 19, pl. 6 . 10-12. 1888. — Lepidella boudieri (Barla) E. J. Gilb. & Kiihn.
in Bull. Soc. mycol. France 44: 151. 1928, — Aspidella boudieri (Barla) E. J. Gilb. in Bres.,
Teonogr. mycol. 27 (1): 79. 1940. — Amanita baccata var. boudieri (Barla) Bigeard & Guill.,
Fl. Champ. supér. France 1: 16. 1913. — Amanita solitaria var. boudieri (Barla) E. ]. Gilb.,
Genre Amanita g2. 1918,

? Lepidella beillei Beauscigneur in Bull. Soc. mycol. France gu: 465, pl. 31. 1925. — See
P- 559-

Amanita pulverulenta Beceli in Bull. Soc. r. Bot. Belg. 59: 101. 1927. — Aspidella pulverulenta
(Beeli) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 79. 1940.

MisappLICATIONS.—Amanita baccata sensu Beardslee in Lloyd, Mycol. Notes 1 (Notes Aman,
S. Appalach.): 2, pl. 1. 1902 (= A. peckiana C. H. Kaufim.); sensu Bres., [conogr. mycol. 1:
pl. 19, 1927 [= A. valida (E. J. Gilb.) Kithn. & Romagn. or 4. curtipes E. J. Gilb.]; sensu
E. J. Gilb., Genre Amanita 31. 1918; in Bull. Soc. mycol. France 42: 268, 1927 (mixture of
species mainly of section Amidella); sensu Gill,, Hymén. Descr. Champ. France 50. 1874
(= unidentified species).

NAME MISAPPLIED TO THE PRESENT SPECIES.—lepiota pauletii (Fr.) Gill. sensu Barla, Fl.
mycol. ill. Champ. Alpes-Marit. (2): 29, pl. 15 f. 12-14. 1889 (cf. E. J. Gilb. 1940: 194;
1941a: 20).

SELECTED 1LLUSTRATIONS & DEscripTioNs.—Barla, Fl. mycol. ill. Champ. Alpes-Marit,
(1): pl. 6 f. ro-12, pl. 7 . 11-13. 1888; Romagn., Nouv. Adl. Champ, 3: pl. 182. 1961;
Bertault in Bull. Soc. mycol. France 80: 369. 1964.

Fruit-bodies (FiEs. 177, 179) medium to large, robust to slender, solitary to
gregarious. Cap about 40-120 mm wide, hemispherical to convex when young,
becoming plano-convex with slightly depressed centre with age, with non-sulcate,
appendiculate margin, white to whitish, somectimes becoming yellowish, dry,
unpolished, probably subviscid and shiny between remnants of volva at margin in
ol(f::r specimens; cap at first completely covered with adnate, subtomentose-subfelted
to pulverulent-subtomentose, white volval layer and this sometimes decorated with
small, up to about 2 mm large, conical to pustular warts; later with covering layer
more or less breaking up into rather vague, large, irregular, crust-like to small,
rounded, wart-like, subtomentose-subfelted patches rarely still carrying one or
more small, wart-like decorations. Gills rather crowded, subadnate to free, moder-
ately broad, white to cream or yellowish, with white, minutely flocculose edge ; short
gills rounded-truncate. Stem about 50-150 % 5-20 mm, cylindrical or attenuate
upward, with submarginate, rarely marginate, napiform to clongate-obconical,
sometimes merely rooting base, solid, white, with appressed, apical, fugacious
annulus and then more or less glabrous, or more often exannulate and then sub-
flocculose, with one to three vague circles of usually indistinct, flocculose-felted warts
or slight, felted rim at top of bulb or without noticeable remnants of volva. Flesh
white. Smell and taste indistinct. Spore print white.,

Spores [130/12] 10.5-14(—16) % (4.5-)5-6.5(-7.5) p, length-breadth ratio
(l.ﬁ-)|.7—2.4?—2-7): averages 1.8-2.1, elongate or elongate-obovoid to cylindrical,
thin-walled, colourless, with refractive granular or guttulate contents, amyloid
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Fig. 189). Basidia 40-60(-70) % 9-13 u, 4-spored, clampless. Marginal tissue a
iu-li8 ofc?:ivalc, slcnd‘t*zrly cla\?a:c, Ei?ifm??mpand i?gc larly sh‘;pcd ccllsr&p tobo ¥ 25

rama of gills bilateral, with diverging hyphae 2-15(-25) u wide; inflated
terminal cells absent or scarce; subhymenium ramose when young, coralloid with
age (Fig. 178). Pileipellis consisting of interwoven hyphae 2-8 px wide, often with
slightly thickened walls and sometimes refractive contents, becoming distant in
slightly gelatinizing upper part with age, with scattered olciferous hyphae, Rem-
nants of volva on cap {Eigs. 180-182) colourless to slightly yellowish or brownish in
alkaline solution, consisting of mainly small to medium, ellipsoid to globose, but
also clavate, elongate, and irregularly shaped cells, up to 80 x 70 u, in long to
short rows or terminally on rather abundant to abundant, frequently branching
hyphae 3-10 u wide; especially near pileipellis, sometimes with erect-parallel
arrangement of the elements; towards surface (also in conical warts) arrangement of
elements more disorderly; near pileipellis sometimes with scattered, very large
cells (up to 130 % Bo u); oleiferous elements absent or scarce. T'rama of stem with
large, terminal, clavate cells up to 400 % 40 p, directly or via transitional cells
attached to hyphae 2-10 p wide. Remnants of volva at base of stem resembling
those on cap but with more abundant hyphae. Clamps not found.

Haprrar & pistrisurion.—Terrestrial in dry, open, often sandy woods in southern
Europe and North to Central Africa.

CoLLECTIONS EXAMINED.—FRANCE: Alpes Maritimes, Nice, May 1881,
J. B. Barla (lectotype of A. boudieri: PC) *¥; May 1887, 7. B. Barla (S); Mont-
daour, 20 May tagi, J. B. Barla (S); Corsica, Golfe de Calvi, 22 April 1964,
V. Demoulin 3639 (LG, L); Morocco: Larache, 11 Jan. 1966, R. Bertault 10789
Sci); 22 March 1967, R. Bertault 11080 (L); Forét de Mamora, 7 March 1937, G.

alengon 415 (herb. Malengon); Conco, prov. Equateur, terr. Lisala, Lisala, Dec.
1925, M. Goossens-Fontana 532 (holotype of A. pulverulenta Beeli: BR).

OnservaTtions.—The present species is usually described and depicted with the
cap covered with small, mostly conical warts. However, such warts arc present in
only a restricted number of the specimens studied. One of the two specimens from
Corsica has perfect, small, conical warts scattered all over the cap; but at the same
time underncath these warts there is a nearly continuous layer of volval tissue. In
the other specimen from Corsica conical warts are scattered over the limb of the
cap, but the centre is covered with small, crowded, rounded, subfelted patches.
Except for the smallest type specimen in which there are a few, indistinct, small
warts on a central, subfelted patch of volva, in none of the other specimens studied
have real warts been found on the cap. The remnants of the volva on the cap usually
have the shape of vague, small to large, subfelted patches.

Apparently truc warts are formed only by the outer layer of the volva. In the
many cases where they are lacking, perhaps they have been left behind in the soil
during the elongation of the fruit-body after its development deep in the soil, or
washed away by rains, consequently only the remnants of the inner layer of the volva
are found on the cap. The great variabi?{ly of the present species in this respect has
already been descri by Bertault (1964: 370).

NoMexcLATURAL NOTE.—When Fries (1848) published the name Agaricus baceatus,
he referred to a figure of Micheli (1729: pl. 8o . 4) and to “Agaricus pantherinus s.
Bot. Gall. austr.!, nec Decand.” Whoever the French mycologist referred to may
have been, from Fries’ later comments (1874: 28) on A. baccatus it is clear that

¥ According to Gilbert (1941: 403) Barla described A. boudieri from this collection, which
he sent 1o Boudier. However, the locality mentioned on the label (Nice) is not exactly the
same as that in the protologue (Montdaour).
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although Frics reccived material from the south of France under the name A.
pantherinus, which he thought conspecific with Micheli’s species, his concept of A,
baccatus was based mainly on Micheli’s figure and description. As, moreover, the
material which Fries received is lacking in his herbarium, the selection of Micheli’s
figure as lectotype can hardly be avoided.

Part of the confusion around the name /. baccatus has arisen because in the proto-
logue Fries mentioned varictics differing in the colour of the cap. Apparently this
was because Micheli (1729: 186) placcg the reference to Pl. 8o f. 4 in the margin
of the text as an example of a group of four ‘species’ with thin volva breaking up
into small fragments on the cap, an exannulate stem, and a non-sulcate margin of
the cap. But in the descriptions of these four ‘species’, distinguished by Micheli
mainly by the colours of the cap, the reference to Pl. 8o [. 4 is repeated only in the
first, which runs: “Unicolores al]i)i. Fungus totus candidus, parvus, ¢ volva erumpens,
pediculo non anulato, ac radicem versus sensim, & leviter crassescente. 'I'ag.c&:
fig. 4. Tignosa bianca, senza anello. Octobri mense, in Boboli per cupressinam sylvam
prope urbis portam,”

There can be scarcely any doubt that Micheli here described the species later
called Amanita boudieri Barla, especially when the characteristics of the group in
which Micheli placed his species are considered. Though rather primitive Micheli’s
figures show in the covering of the cap and the margin of the bulb a striking resem-
bgncc to Barla’s figures of A. baccata and A. boudieri. Therefore once it has been
properly typified the name Agaricus baccatus Fr. ceases to be ambiguous.

Several authors applied the name Amanita baccata (Fr.) Gill. 1o species of
section Amidella, especially to those around A. valens and A. volvata. It is hard to
understand how anybody can sec a species of section Amidella in Micheli’s figures,
especially when the button-stage depicted is considered. It is significant that Micheli
used for it the Italian name ‘“Tignoso’, which is also used for A. muscaria and A.
rubescens, instead of *Vovola', as used for A. ovoidea and A. caesarea. 1t should be noted
that ecarlier Quélet (1888: EIGGJ adopted the name A. baccata for the present
species and that Barla published pictures of the same species under the names A.
baccata and A. boudieri.

Because of its variable appearance A. baccata is not casy to recognize. It is charac-
terized by the combination of elongate to cylindrical, large spores (10.5-14 % 5-6.5
1), clampless basidia, white to whitish colours, a fugacious ring, and a rather adnate,
subtomentose-subfelted volva, occasionally with small conical to pustular warts on
its surface, and more or less breaking up into large to small, vague patches on the
only slightly gelatinizing pileipellis.

It was only after ample consideration that I decided to unite A. pulverulenta from
tropical Africa and the mediterrancan A. baecata. From studies of the type of A.
pulverulenta and European material of A. baccata (the type of A. boudieri) it seemed as
though both species were very closely related but perhaps to be distinguished by the
warty outer surface of the volva in A. baccata and the pulverulent-subtomentose
volva in A. pulverulenta. But study of more material of A. baccata, especially from
North Africa, made it clear that the warts on the volva of A. baccata are often lacking
and that in that case not a single character is left to separate the two species,

It should be noted here that Mrs. Goossens' water-colour drawing of A. pulveru-
lenta as reproduced by Gilbert (1941: pl. 6g) shows, except for the covering of the



Figs. 179-183. Amanita baccata (= A. boudteri!). — 179. Dried fruit-bodies. — 180, Section
of volval wart from near centre of cap, — 181, Same from near margin of cap, — 182, Radial
section of pileipellis and remnants of volva. — 183. Spores. (Figs. 179, 183, from type of
A. boudieri; 18o, 182, from Demoulin 3639; 182, from type of A. pulverulenta.)

11
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cap, a remarkable resemblance to Malengon’s drawing of A. boudieri as reproduced
by Romagnesi (1961: pl. 182).

A study of Goossens 532 (partly marked “type” and partly “cotype,” but undoubt-
edly homogenecous) revealed the following microscopical characters of A. pulveru-
lenta Beeli:

Spores [20/2] (10-)ro.5-12(-13.5) % (4.5-)5-6.5 p, l/b 1.8-2.2(-2.7) with
average 2.1. Basidia 45-50 x 9.5-11 u, 4-spored, clampless. Marginal tissue a few
piriform cells up to 35 % 25 u observed in young specimen. Trama of gills bilateral,
probably without terminal inflated cells; subhymenium inflated-ramose to sub-
coralloid. Pileipellis consisting of interwoven hyphae 3-8 u wide, gelatinizing near
surface. Remnants of volva on cap (Fig. 182) colourless to yellowish in alkaline
solution, consisting mainly of ellipsoid to ovoid, but also differently shaped cells, up
0 55 X 45 i, in rows or terminal on repent to ascending, branching hyphae 3-8 u
wide; rows of cells and hyphae in a more or less erect position near Ipx[cipcllis but
irregularly disposed near surface. Trama of stem with terminal, large, clavate
cells. Clamps not found.

Lepidella beillei Beauseigneur is probably a synonym of Amanita baceata. The fungus
described by Beauseigneur seems to differ from A. baceata mainly in its ochraceous
pink to clay-coloured gills. But since important information on L. beillei, such as the
absence or presence of clamps and the microscopical structure of the volva, is still
lacking, in this work it is discussed under the insufficiently known taxa (sce p. 559).

Amanita lusitanica Torrend is usually considered to be conspecific with the present
species, probably with little reason. See the note on p. 562.

Stirps Dauvcires

Basidia with clamps. Spores g-11 x long, ellipsoid to clongate. Remnants of volva
on cap consisting oF almost perfectly erect rows of small to medium, ellipsoid to
clavate cells and very few hyphae. ﬁcmnams of volva rather variable, sometimes
having the shape of very slender, erect, small spines, somctimes of complex warts
like in some species of Lycoperdon (viz. small groups of spines connected at their tips),
sometimes of flat patches. One species known.

Stirps Daucipes differs from stirps Chlorinosma mainly by the very distinct rows of
cells in the volva, which are easy to separate (which probably means that they do
not frequently branch or anastomose), and the more elongate shape of the cells of
these rows.

The structure of the volva in A. solitaria (= A. echinocephala) in stirps Solitaria
shows some resemblance to that of stirps Daucipes, especially in the base of the warts
(Fig. 103). But in general hyphac are more abundant there and in the tips of the
warts the tissue is more irregular (Fig. 102). Other characters, like the shape of the
base of the stem and the type of partial veil, raise doubts about a close connection
between A. solitaria and A. dauctpes.

Because of the rather strictly erect rows of usually more or less elongate cells and
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the scantiness of hyphae in the volva on the cap, A. daucipes bears a certain resem-
blance to some species of subsection Vitladiniae, especially of A. ameghinnt and A.
salmonea. But the usually distinctly bulbous base of the stem and, after all, too short
inflated cells in the volva make it clear that it belongs to subsection Solitariae. Never-
theless A. daucipes may represent a link between both subsections mentioned.

AmaniTa pavcrees (Mont.) Lloyd—Figs. 184-188

Agaricus daucipes Berk. & Mont. apud Mont., Syll. Gen. Spec. cryptog. g6. 1856 —
Amanitopsis daucipes (Mont.) Sacc., Syll. Fung. 5: 26. 1887. — Pseudofarinaceus daucipes (Mont.)
O. Kuntze, Rev. Gen. Plant. 2: 868. 1891. — Vaginata daucipes (Mont.) O. Kuntze, Rev.
Gen. Plant. 3 (2): 539. 1898. — Amanita daucipes (Mont.) Lloyd in Mycol. Writings 1 (Compil.
Volvae): 7. 1898, — Lepiota daucipes (Mont.) Morgan in J. Mycol. 13: 12. 1907. — Aspidella
daucipes (Mont.) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 79. 1940.

[Amanita chlorinosma (Austin) Lloyd “form B" Coker in J. Elisha Mitchell scient. Soc. 33: 82.
1917 (at least in part).]

Fruit-bodies (Figs. 184, 185, 187) medium to very large, rather slender to robust.
Cap 50-160 mm wide, hemispherical to convex or flat, with non-sulcate, appendic-
ulate margin, dry and flocculose-felted to subviscid and polished, whitish to pale
orange-, or red-brown, usually densely covered with ochraceous, orange-, salmon-
or red-brown, fibrillose to subflocculose, about 1 mm high spines or slenderly conical
to truncate-conical warts passing into small, point-like warts or mere flocculence
towards margin, or with about 1 mm thick, patch-like remnants of volva, or some-
times with small, slender warts united at the tips like in Lycoperdon perlatum. Gills
crowded, just f[ree, rather narrow, 4-12 mm wide, not ventricose, white to pale
cream, with whitish, nearly entire edge; short gills truncate, rounded or subatten-
uate. Stem 80-200 ¥ 8-24 mm, tapering upward, with subcylindrical or elongate-
fusiform to broadly napiform, submarginate to marginate bulb 35-80 x 20-65 mm,
solid, whitish, ochraceous or pale orange-, salmon- or red-brown, near base some-
times with vinaceous tinges, completely floccose, with indistinct, floccose remnants
of volva at base, exannulate or with delicate, apical, pendent, whitish or yellowish,
substriate ring with white to orange-, salmon- or red-brown, floccose warts on
underside. Flesh white (?). Smell “sweetish nauseous™ (Homola), “meaty” (Coker),
“old ham” (Coker). Spore print white.

Spores [55/7] (8.5-)g-11(=11.5) x (5.0-)5.5-6.5(-7) nu, length-breadth ratio
1.4-1.9 (averages 1.5-1.8), ellipsoid to elongate, sometimes subreniform, thin-
walled, colourless, with subgranular to guttulate, subrefractive contents, amyloid
(Fig. 186). Basidia 35—50 # g-12 p, 4-spored, with clamps. Marginal tissue consist-
ing of rather abundant, small, globose to clavate cells up to 35 x 30 u. Trama of
gills bilateral; subhymenium ramose, its cells irregularly inflated with age. Pilei-

ellis consisting of a dense layer of interwoven hyphae mostly 2—4 p wide, yellowish

in alkaline solution, distinctly gelatinized near surface; oleiferous hyphae rather
abundant. Remnants of volva on cap (Fig. 188) consisting of erect, parallel rows
of mainly broadly ellipsoid, piriform and clavate cells mostly 25-70 x 18-35 u but
sometimes up to 160 x 60 pu, with scarce hyphae and oleiferous elements, pale
yellow in alkaline solution; inflated cells in general more elongate in base than in
top of warts. Trama of stem with abundant, upright, large, terminal, clavate cells.
Clamps present.

Haprrar & pistrisutTion.—Terrestrial in woods in castern U.S.A.

Corrections EXAMINED.—U.S.A.: Ohio, Columbus, Sullivant 193 (holotype:
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PC); Pennsylvania, Boumai Town, 22 Aug. 196 g{ R. Homola (C. Bas 3856,
L); \{aryla nd, Aug. 1925, Krieger (Kclly 1978, MICH); I'cnnc:sqcc, Knox
Co., Roaring Springs, 15 July |954, L. R. Hesler 4213 (TENN); Nort h Caro-
lina, Chapel Hill, 2 SScpt |9||, W. C. Coker 309 (**A. chlorinosma form B, NCU);
21 Sept. 1944, W. C. Coker 14005 (NCU); f{) Sept. 1946, 7. N. Couch 1 4042 (NCU).

OnservATiONs. —The type consists of only one small, young, mouldy fruit-body,
while the coloured plate mentioned in the or:gmaI dcs.cnpnon is missing, However,
the microscopic characters which T was able to check in the type specimen and the
colour (croceus) and shape of the warts (like those of Lycoperdon gemmatum) mentioned
in Montagne’s description make it rather certain that the present interpretation of
this old species is the right one.

Sometimes the volva does not break up into small conical warts but into larger
flat patches. In that case (Coker 14005!) the radially fibrillose sides of these patches
clearly demonstrate the structure of the volva.

This magnificent species seems to be rather rare since otherwise it is incompre-
hensible that it has almost completely disappeared from recent literature. It is rather
closely related to A. chlorinosma, but easy to distinguish by the orange-brown to
reddish brown volva consisting of almost perfectly erect rows of ellipsoid to clavate
cells, which are larger than in A. chlorinosma, and by the somewhat larger spores.

This species is apparently the main component of Coker’s A. chlorinosma form B.
The collection Coker 309, cited under that name by Coker (1917: 83), consists of a
perfect specimen of A. daucipes.

Stirps CHLORINOSMA

Basidia with clamps. Spores Z‘-m.5 1 long, globose to cylindrical (average 1/b
1.05-1.08). Volva w ttc_. greyish, or dark brown, on cap forming a pulverulent-
floccose to pulverulent-verrucose layer, but sometimes at centre small, friable to
rather firm warts. Tissue of volva consisting mainly of small to mcdlum-sucd
inflated cells in irregularly arranged to more or less erect, sometimes branching rows
and few or inconspicuous hyphae.

Basically this stirps comprises the species with clamped basidia and a distinctly
pulverulent volva, The whitg A. chiorinosma and the pale grey A. tephrea, both from
N. America, are its most typical representatives.

Amanita lanosa and A. lanosula from central Africa differ from the wwo species
mentioned by a conspicuous, brown pigment in the cells of the volva, a slender
habit and perhaps a slightly stronger tendency to form conical warts on the cap.
Moreover, A. lanosa stands somewhat apart because of its globose spores, whereas
those of the other species in this stirps are ellipsoid to eylindrical.

Stirps Chlorinosma is probably related to stirps Microlepis. Amanita onusta in the
latter stirps has a volval structure rather strongly resembling that of stirps Chlori-
nosma because of its small inflated cells and rather scarce hyphae. But usually 4.
onusta has distinct conical warts on the cap and therefore I have placed this species
in stirps Microlepis.

Among the clampless Solitariae specics of stirpes Longipes and Cinereoconia in partic-
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Figs. 184-188. Amanita daucipes. — 184, 185. Dried fruit-bodies. — 186. Spores. — 187. Dried
fruit-body. — 188. Section of volval wart from cap. (Fig. 184, from type; 185, 186, 188,
from Bas 3856; 187, from Coker 14005.)
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ular resemble those of stirps Chlorinosma. The white A. longipes scems to be related
to A. chlorinosma, the usually pale grey A. cinereoconia strongly suggests A. tephrea,
while the dark brown A. odorata has several important characters in common with
A. lanosula. For the sake of clarity, however, for the moment I prefer not to place
species with and those without clamps at the basidia in the same stirps.

Key TO THE SPECIES OF sTIRPS Chlorinosma

1. Spores globose to cylindrical; average 1/b 1.05-1.8.
2. Cap white to pale greyish.
3. Cap white. Spores 7-10.5 X 5-7.5 p.
4. Spores 8.5-10.5 % 5-6 y, ellipsoid to elongate; I/b 1.5-2.0. N. America.
A. chlorinosma, p. 450
4. Spores 7-g9 % 6-7.5, subglobose to broadly ellipsoid; I/b 1.1-1.3. S.E. Asia.
See A. virginea on p. 487.
3. Cap pale greyish. Spores 10-12.5 % 5.5-7 . N. America. A, tephrea, p. 452
2. Cap brown to grey-brown.
5. Spores globose to subglobose; I/b 1.0-1.15. Stem with rather small, submarginate
to marginate bulb. Congo. A. lanosa, p. 454
5. Spores cllipsoid to clongate; 1/b 1.2-2.0.
6. Hyphae in volval remnants on cap scarce. Centre of cap becoming denudated
with age. Stem with slightly enlarged base. Congo. A. lanosula, p. 453
6. Hyphae in volval tissue scattered. Volval warts at centre of cap fairly persistent.
Stem with subfusiform to napiform, sometimes rooting basc. See A. onusta on
p. 428.
1. Spores clongate to bacilliform; average 1/b > 2.1. Sce stirps Rhoadsii, p. 492.

AMANITA CHLORINOSMA (Austin) Lloyd—Figs. 189-191

Agaricus chlorinosmus Peck apud Austin in Bull. Torrey bot. Club 7: 278. 1878; Peck in Bot.
Gaz. 4: 137. 1879. — Amanita chlorinosma (Austin) Lloyd, Mycol. Writings 1 (Compil. Volvae):
7, 15. 1898, — Lepidella chiorinosma (Austin) E. J. Gilb. & Kiihner ir Bull. Soc. mycol. France
44: 151. 1928, — Aspidella chlorinosma (Austin) E. J. Gilb, in Bres., Iconogr. mycol. 27 (1):
79. 1940.

SeLecTED LLusTRATIONS.—Coker in J. Elisha Mitchell scient. Soc. 33: pls. 54-56. 1917;
Williams in Asa Gray Bull. 7: pl. 6. 189g.

Fruit-bodies (Fig. 189) medium to very large. Cap 6o-160(-300) mm wide,
hemispherical to plano-convex, with non-sulcate, appendiculate margin, dry, white,
covered with a rather thick, white, pulverulent volval la}'cr, but at centre often
with white, friable to rather firm, sma]fwarts or patches. Gills crowded, just reaching
stem, moderately broad(?), white, with flocculose edge; short gills more or less
truncate (only a few seen). Stem 100-150(-300) x 10-25 mm, equal or tapering
upward, solid, with equal, clavate or ventricose-fusiform, more or less rooting base,
white, pulverulent, with indistinct, pulverulent remnants of volva, and apical,
white, submembranous to friable, fugacious ring. Flesh white, with strong pungent
smell (““chloride of lime™).

Spores [30/2] (8-)8.5-10.5(-11) % 5-6 u, length-breadth ratio 1.5-2.0 (averages
1.7-1.8), cllipsoid to elongate, sometimes subreniform, thin-walled, colourless, with
subgranular to guttulate contents, amyloid (Fig. 191). Basidia 4o0-55 » 8-10 u,
4-spored, with clamps. Marginal tissuc a rather broad strip of chains of small,
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Figs. 189-191. Amanita chlorinosma. — 189, Young fruit-bodies. — 190. Elements of volval
remnants from cap. — 1g1. Spores. (Fig. 189, after Williams, 18gg: pl. 6; 190, 191, from type.)

Figs. 192-195. Amanita tephrea. — 192. Elements of volval remnants from cap. — 193. Dried
. fruit-bodics. — 194. Spores. — 195. Elements of volval remnants from cap. (Figs. 192-194,
from Hesler 8042; 195, from Hesler 23016.)
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lobose to broadly clavate cells up to 20 u wide. Trama of gills bilateral; sub-

ymenium subcellular to cellular. Pileipellis a rather thin layer of interwoven
hyphae 3-6 u wide, gelatinizing near surface where exposed, hardly yellowish in
alkaline solution. Remnants of volva on cap (Fig. 190) made up of more or less
erect, parallel, irregular, branching, easily broken chains of mostly globose, cllipsoid
and clavate, but also irregularly shaped and elongate cells, 15-45 % 10-40 p,
and very few hyphae 3-5 u wide; colourless in alkaline solution; o?ci?crous clements
lacking or very scarce. Trama of stem with scattered, upright, terminal, large,
clavate cells among longitudinal hyphae and chains of elongate cells. Clamps
abundant,

Haprrat & pistribuTioN.—Terrestrial in forest in eastern U.S.A.

CorrecTioNs EXAMINED.—U.S.A.: New York, Closter, Aug. 1877, C. F.
Austin (holotype: NYS); Tennessee, Knoxville, 11 July 1934, 7. K. Underwood
(Hesler 4074 in part, mixed with A. rhopalopus; TENN, L).

The epithet ‘chlorinosma’ is one of the most frequently misapplied names in the
genus Amanita. Beyond doubt one of the reasons for this is that a smell like that of
“chloride of lime” (see p. 333) is rather common among the species of section
Lepidella. Moreover, the true A. chlorinosma seems to be less common in the eastern
U.S.A. than several related species. I have examined dozens of collections filed
under this name in several herbaria. Only one of these matched the type satis-
factorily.

Characteristic of A. chlorinosma are its large, white fruit-body, the powdery volval
layer on its cap forming warts only at the centre, the presence of clamps, and its
relatively small spores (8.5-10.5 % 5-6 u).

Coker's A. chlorinosma (1917: 76) is a mixture of several species. The large-spored
collections cited by Coker probably belong to A. polypyramis. His ‘form B’ is A.
daucipes, and his ‘form A’ a mixture of A. pelioma and A. microlepis.

AMANITA TEPHREA, nom. prov.—Figs. 192-195

Cap (Fig. 193) about 40-go mm wide, convex, plano-convex, or flat, with non-
sulcate, appendiculate margin, ‘pale drab-grey’ (7Totten 5625), when dried pale
buffy grey, entirely pulverulent-floccose to pulverulent-verrucose from concolorous
remnants of friable volva on unpolished to somewhat shiny pileipellis. Gills sub-
distant, just reaching apex of stem, moderately broad to narrow, ochraceous in
dried material, with white, subflocculose edge; short gills subtruncate to attenuate.
Stem up to 100 ¥ 10 mm, equal or attenuate upward, with clavate, somewhat
rooting base up to 25 mm wide, exannulate, flocculose, from pallid at apex to buffy
grey above bulb, without distinct remnants of volva.

Spores [35/4] (9-)10-12.5(-14) % 5.5-7(-7.5) u, length-breadth ratio 1.4-2.5
(averages 1.65-1.8), elongate to cylindrical, often elongate-obovoid, sometimes
slightly hooked near apiculus, thin-walled, colourless, with refractive, subgranular
contents, amyloid (Fig. 194). Basidia 35-55 % 10-12 u, 4-spored, with clamps.
Marginal tissue a narrow fringe of scattered, collapsed hyphae and basidium-like
cells. Trama of gills bilateral; subhymenium at first densely ramose, later consisting
of irregularly shaped, about coralloid cells. Pileipellis composed of interwoven
hyphae 2-6 ¢ wide, thin and not or partly gelatinized in small specimens, in large
ones thick and completely gelatinized, with some oleiferous hyphae. Remnants of
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volva on cap 'Tl%s 192, 195) consisting mainly of suberect to irrcgularly and loosely
disposed, casily broken rows of very pale, generally globose to ellipsoid, but also
clavate, clongalc or irregular cells, 20—(?0 * 15-50 p, on scattered, branching hyphae
3-7 p wide, and scattered oleiferous hyphae. Trama of stem with abundant, large,
clavate, upright, terminal cells. Clamps frequent.

Hasrrat & pistrisurion.—Terrestrial in woods in castern U.S.A.

CovrrecTioNs EXAMINED.—U.S.A.: Tennesscee, Carter Co., Roan Mountain,

1200 m alt., 20 July lgqr,, L. R. Hesler 8o42 (TENN, L}; Great Smoky Mountains,
Cades Lovc, 18 July L. R. Hesler 23016 (TENN); 13 Aug. 1938, A. H. Smith
(10114) & Stupka (\II(%?'[) North Carolina: \‘\’alauga Co., Blowing Rock,
20 Aug. 1922, H. R. Totten 5625 (NCU).

OpservaTions.—The above dcscrlpnon is based mainly on two out of a collection
of nine specimens (Hesler 8o42). These two were in excellent condition; they were
kindly presented to me by Igr L. R. Hesler.

Hesler & Smith 7536 &MlCH) from Highlands, North Carolina, is very similar,
but on the average it has longer spores, viz. 11-13.5 ¥ 5.5-7.5 p, 1/b 1.8-2.4
(average 2.05), and longer basidia, viz. 50-60 x 10-11 p.

Amanita tephrea is a distinet species but since 1 have scarcely any information
about the fruit-bodies in a fresh state I do not wish to describe it formally.

The structure of the volva in A. tephrea is quite different from that in . onusta;
il any warts are formed, they are shapeless and subpulverulent. Amanita cinereaconta
differs in that it lacks clamps and has larger, more variable cells in the volva.

The structure of the volva in 4. tephrea resembles that in A. eklorinosma, but that
has smaller spores and is white.

Amanita lanosula Bas, sp. nov.—Figs. 196-199

Pileus ¢. 6o-100 mm latus, margine appendiculatus, haud vel leviter sulcatus, primo
volva adnata, phaea vel fuliginea, floccoso-verrucosa perfecte indutus, dein centro denudatus.
Lamellae confertae, liberae, albae (?), sat latae vel subangustae, Stipes ¢. 120-200 mm longus,
5-15 mm latus, basi elongato-napiformis vel subfusiformis, subradicatus, exannulatus, fibril-
losus, infra disperse volvae verruculis phaeis, minutis subornatus. Sporae 8-10 < 5.5-6.5 p,
cllipsoideae vel clongatae, amyloideae, Fragmenta volvae cellulis turgidis globosis vel
ellipsoideis hyphisque disseminatis inconditis composita. Fibulae praesentes. Typus: ‘M.
Goossens 8528, 4 Dec. 1928, Congo, prov. Equateur, terr. Lisala, Binga' (BR).

Erymorocy: lanosulus, somewhat lanose.

Fruit-bodies (Fig. 198) medium to large, slender. Cap about 60o-100 mm wide,
more or less plano-convex, perhaps with slight, central depression in which vague
umbo, with not or vaguely sulcate, appendiculate margin, at first entirely covered
with dark brown, adnate, floccose-verrucose volva (perhaps when young with more
distinct warts), with age tending to break up into dark brown, small warts at centre
but these soon com]plclcly disappearing and exposing a somewhat paler brown (?),
shiny pileipellis. Gills crowded, free, moderately broad to rather narrow, white (?),
with entire edge; short gills obltqucly truncate to attenuate. Stem about 120-200 x
E-::’, mm, at base with elongate-napiform to slenderly fusiform, slightly rooting

ulb, exannulate, probably brown or brownish, fibrillose, probably with fibrillose
remnants of partial veil at upper part; with scattered, very small, dark brown,
scale-like warts at base of stem and upper part of bulb.

Spores [20/2] 8-10 ¥ 5.5-6.5 pu, length-breadth ratio 1.4-1.7(-1.85) (averages
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1.5-1.6), ellipsoid to elongate, with small apiculus, thin-walled, yellowish in
ammonia, usually with refractive, granular contents, amyloid (Fig. 199). Basidia
40-55 X 10-11 pu, 4-spored, often with refractive contents, with clamps. Marginal
tissue not seen. Trama of gills bilateral, with elements up to 25 x wide; subhymenium
ramose to inflated-ramose. Pileipellis consisting of interwoven, colourless to brownish
hyphae, 2-8 u wide, with upper layer only gelatinized at centre of cap if not covered
by volva. Remnants of volva on cap (Figs. 196, 197) consisting almost completely
ozglobosc to cllil)soid cells up to 50 % 40 p, rarely 8o % 70 u, with brown, vacuolar
pigment, in easily broken, branching rows and rather scattered, hranching hyphae
2-10 u wide; in layer close to pileipellis hyphae more abundant, inflated cells in
general larger Sup to §o X 45 u ang more often ovoid to broadly clavate and with
rows of short, elongate cells intermediate between rows of inflated cells of volva and
hyphae of pileipellis. Remnants of volva at base of stem consisting of mainly globose,
but also clavate, clongate and irregularly shaped, brown cells and abundant hyphae.
Trama of stem with terminal, large, clavate cells among hyphae. Remnants of
partial veil at top of stem made l:f) mainly of clavate cells up to 75 % 35 u. Clamps
present; observed at base of basidia and at hyphae of trama of gills ang pileipellis.

Haprrat & pistriBuTiON.—Terrestrial in forest of Gilbertiodendron dewevrer (De
Wildem.) Léon. (““Macrolobium dewevrei”) in Congo.

CorLEcTiON EXAMINED.—CoONGO, prov. Equateur, terr. Lisala, Binga, 4 Dec.
1928, M. Goossens 852B (type: BR).

Amanita lanosula is based on two specimens found in the type collection of A. lanosa
(see p. 456). It differs from A. lanosa in having: (i) ellipsoid to elongate spores;
(ii) a pileipellis gelatinizing only at centre and not at margin of cap where the
volva forms a continuous, adnate layer, and probably also in having (iii) a slenderly
fusiform to elongate-napiform bulb with at the upper part small, scattered, wart-
like volval remnants, and (iv) a thinner velum partiale, hence a not really lanose
upper part of the stem. Judging by the two specimens available, A. lanosula also
has less conspicuous warts on the cap than /. lanosa. It is possible, however, that the
outer layer of the volva is more verrucose in young specimens but has disappeared
in the specimens studied.

Although information on several characters of the fresh fruit-body of A. lanosula
is still lacking, it will not be difficult to recognize it if it is collected again.

'

AmantTA LANOSA Beeli—Figs. 200-202

Amanita lanosa Beeli in Bull. Soc. r. Bot. Belg. 63: 107, fig. g (right figure and spores). 1931;
in Fl. iconogr. Champ. Congo 1: 20, pl. 3 fig. 2 (left figurc?, spores). 1935; E. J. Gilb. in Bres,,
Iconogr. mycol. 27(2): 409, (3): pl. 71 (left and right figure), 72 (middle figure?). 1941. —
Aspidella lanosa (Beeli) E. J. Gilb. in Bres., Iconogr. mycol. 27(1): 79. 1940,

ExprLanaTioN ofF Ficures 196-199

Figs. 196-199. Amanita lanosula. — 196. Section of apex of volval wart from cap. —
197. Section of base of same wart. — 198. Dried fruit-bodies. — 199. Spores. (All figs.
from type.)
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Fruit-bodies (Fig. 202) medium to large, slender, solitary. Cap about bo-100 mm
wide, parabolic to plano-convex or flat, mostly without umbo, with non-sulcate,
appendiculate margin, rather fleshy, at first entirely covered bi,r a thick, pulverulent-
floccose to -verrucose, dark grey-brown volva with pulverulent, pyramidal warts
at centre, but later with volva more or less breaking up into pulverulent-floccose
warts to patches on a somewhat paler, slightly polished pileipellis. Gills rather
crowded, free or just reaching apex of stem, moderately broad, whitish; short
gills attenuate. Stem about 80-200 x 5-15 mm, subcylindrical with small, sub-
marginate to marginate, rounded to more or less pointed bulb, (becoming?) hollow,
moderately dark grey-brown, with slightly darker, floccose-sublanose covering
especially in upper Fart and dark grey-brown, pulverulent-subfelted, wart-like or
rim-like remnants of volva at base. Flesh whitish, unchanging. Taste mild. Spore
print white.

Spores [20/3] 7—8{-?1}. % 7-8(-9) p, length-breadth ratio 1.0-1.05(-1.15), globose,
rarcll’y subglobose, with slender, rather prominent apiculus, colourless to yellowish
in ammonia, thin-walled, often with one large, refractive body inside, amyloid
(Fig. 201). Basidia 45-60 x 10-11 u, 4-spored, with clamps (in dried material
difficult to demonstrate). Marginal tissue consisting of mainly clavate cells up to
45 X 25 u, but also smaller, cﬁipsoid and variously shaped cells at least partly in
short rows. Trama of gills bilateral; diverging elements up to about 15 u wide;
inflated, terminal cells probably absent; subhymenium ral[:cr narrow, dense, dis-
tinctly ramose. Pileipellis consisting of colourless, interwoven hyphae 1.5-5 n wide;
narrow upper layer distinctly gelatinized. Remnants of volva on cap (Fig. 200)
consisting of mainly globose to broadly ellipsoid, but sometimes also broadly clavate,
ovoid or more rarely elongate or inflated-branching cells up to 45 * 30 u, sometimes
up to 8o x 70 u, with brown, vacuolar pigment, in irregu]ar?y disposed rows on
rather scanty, Eranchin hyphae 2-6 u wide, with scattered oleiferous hyphae
2-8 u wide. Remnants of volva at base oFslcm similar to those on cap but with more
irregularly shaped elements. Remnants of partial veil at apex of stem consisting
of rather small (mostly smaller than 60 x 15 u), slenderly clavate, elongate-ellipsoid,
coralloid and inﬂalc!—branching elements and scarce hyphae. Trama of stem with
large, slenderly clavate, terminal cells. Clamps present, abundant in trama of gills.

Hagprrat & vistribuTion.—Terrestrial in forest of Gilbertiodendron dewevrei (De
Wildem.) Léon. (*“Macrolobium dewevrei™) in Congo.

CoLrLeEcTiON EXAMINED.—CONGO, prov. Equateur, terr. Lisala, Binga, 4 Dec.
1928. M. Goossens 8524 (lectotype: BR).

Amanila lanosa Beeli is based on Goossens 852. Unfortunately this rich collection
appeared to be a mixture of two rather similar species. It is, however, easy to
distinguish these two species by the shape of their spores, which is globose (7-8 x
7-8 u) in the one and ellipsoid to clongate (8-10 % 5.5-6.5 ) in the other.

In the protologue of A. lanosa the spores are described as globose, Moreover,
the greater part of Goossens 852 appears to consist of specimens with this character.
Therefore here the name A. lanosa is applied to the species with globose spores. The

Expranation or FIGURES 200-205
Figs. 200-202. Amanita lanosa. — 200. Crushed volval remnants from cap. — 201. Spores. —
202. Dried fruit-bodies. (All figs. from lectotype.)
Figs. 203-205. Amanita longipes. — 203. Spores. — 204. Dried fruit-body. — 205. Elements
of volval remnants from cap. (All figs. from Peck, Aug. 1906.)
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Figs. 200-205
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one with ellipsoid spores is described as a new species under the name A. lanssula
(see p. 453). Consequently Goossens 852 has been split into a collection 8524, being
the type of A. lanosa, a collection 8528, being the type of A. lanosula, and a collection
8520, comprising specimens and fragments whereby it is difficult to decide which
of the two species they belong to (chiefly because spores are lacking).

On the water-colour drawing accompanying Goossens 852 six [ruit-bodies that
I have numbered I to VI from left to right, together with a number of globose
spores are depicted. As the basal bulb in the type specimens of A. lanosa is more
or less marginate and in the type specimens of A. lanosula elongate-napiform to
fusiform, I think the depicted specimens IV and VI represent typical A. lanosa
and II and 111 typical A. lanosula; the identity of I and V is uncertain,

Beeli’s line-drawings accompanying the original description of A. lanosa are
slightly altered copies of, from left to right, fruitbodies Il and II1 (probably A.
lanosula) and fruitbody IV (A. lanosa), together with a few globose spores.

The water-colours reproduced by Beeli (1935) on plate 111 of the ‘Flore icono-
graphique des Champignons du Congo’ represent, from left to right, fruit-body I
(identity uncertain), and [ruit-bodies II and ITI (probably A. lanosula).

Gilbert (1941) reproduced the complete water-colour of M. Goossens. There,
the left and right figures (the original fruit-bodies IV and VI) on Plate 71 show
typical A. lanosa and the left and right figures on Plate 72 (fruitbodies 111 and II)
probably typical A. lanosula. The centre figures on Plate 71 (V) and Plate 72 (I) are
the unidentified fruit-bodies.

For a more thorough comparison of A. lanosa with A. lanosula, sec p. 454.

Stirps Loncipes

Basidia clampless. Spores 9-13.5 u long, elongate to cylindrical. Remnants
of volva on cap pulverulent-flocculose, consisting of mainly globose to ellipsoid cells
in irregularly disposed, but at centre of cap perhaps more or less erect rows, and
a small number of hyphae, except close to pileipellis where hyphae are more
abundant.

Stirps Longipes is the clampless counterpart of stirps Chiorinosma and is undoubtedly
closely related to the latter.

On the other hand, A. longipes bears a rather strong resemblance to A. pelioma
in the clampless stirps Cinereoconia. In that stirps, however, not only are the fruit-
bodies, or at least the volva, slightly grey, but there are also more abundant hyphae
in the remnants of the volva. For this reason I have placed A. longipes not in stirps
Cinereoconia, but separately, together with A. amanitoides.

The last mentioned species shows affinities with stirps Polypyramis, particularly
with A. baccata (= A. boudieri). Forms of the latter occur in which there are no
volval warts at all on the cap, but merely a subtomentose-pulverulent volval layer
(e.g. in the form named by Beeli A. pulverulenta). It is my impression, however, that
in A. baccata the elements of the volva are arranged in a more distinctly erect-
parallel position than those in A. amaniltoides.
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Key To THE SPECIES OF STIRPS Longipes
1. Spores g-11 X 4.5-6 p. Fruit-body whitish with yellowish stains, Gills pale yellowish grey.
Taste bitter. Congo. A. amanitoides, p. 460
1. Spores 10.5-14 X 5-7.5 . Fruit-body probably always white to whitish, without yellow
stains,
2. Volva on cap a pulverulent-subflocculose layer, with age disappearing from centre.
Gills narrow, crowded. Spores often slightly constricted. Eastern U.S.A.
A. longipes, p. 459
2. Volva on cap forming pulverulent-subtomentose to -subfelted patches. Gills normal.
Spores rarely constricted. See A. baccata on p. 442.

AMANITA LONGIPES, nom. prov.—Figs. 203-205

Cap (Fig. 204) about 50 mm wide, plano-convex with a slight, central depression
in which a low umbo, with smooth or short, vaguely striate-sulcate, not or slightly
apl)cndicu]alc margin, probably white or whitish, with glabrous, mat to slightly
polished surface at centre, but great part of limb covered by thin, probably whitish,
pulverulent-subflocculose, erust-like remnants of volva. Gills free, very crowded,
narrow, probably whitish, with subgranular edge; short gills subtruncate (the
shortest) to attenuate (the longer). Stem about 100 x 5 mm, about equal, with
small, ventricose-fusiform bulb about 15 % 10 mm, probably white, exannulate,
flocculose above, subfelted below, without distinct remnants of volva.

Spores [20/1] |0.5A|3.5(A14L p 5.3~7.5(~8) u, length-breadth ratio 1.6-2.0
(average 1.8), elongate, rarely subeylindrical, often slightly constricted in the middle,
thin-walled, colourless to yellowish, with subgranular, somewhat refractive con-
tents (Fig. 203). Basidia 5?45 % 14-16 u, 4-spored, clampless. Marginal tissue
disintegrated. Trama of gills bilateral; subhymenium subramose to subcellular,
Pilcipellis near centre of cap rather thick, made up of a gelatinous upper layer, with
mainly radial hyphac 2-5 u wide, and a dense lower layer of broader, more inter-
woven hyphae and those turning yellow in alkaline solution; near margin pileipellis
much less developed and not gelatinized near surface. Remnants of volva on cap
(Fig. 205) consisting nearly completely of globose to ellipsoid cells 20-50 * 20-40 p,
in gisordcrly, but near centre of cap perhaps subparaﬁcl and more or less ercctly
arranged, easily broken rows and only very few hyphae; yellowish in alkaline
solution. Trama of stem with slender, clavate, erect, terminal cells, straw yellow
in alkaline solution. Clamps not found.

CorLrection ExammNvep.—U.S.A,, New York, Long Island, Port Jefferson,
Aug. 1906, Ch. H. Peck (NYS).

BSERVATIONS,—The specimen studied was found, together with its label, in the
same box as the type of A. limbatula (sce p. 530). Peck considered it a form with
long stem of that whitish species. From this we may deduce that the colours of
A. longipes arc probably also white to whitish. Field-notes are lacking.

Macroscopically this species is characterized by a slender habit, a pulverulent
volva leaving a crust at the limb of the cap, a lacking annulus and very crowded,
narrow gills; microscopically by large, often slightly constricted spores, lacking
clamps and a volva consisting nearly completely of small (< 50 u), globose to
cllipsoid cells in disorderly rows.

Amanita longipes resembles A, chlorinosma but differs from that species in lacking
clamps and larger spores.

For a comparison with A. pelioma, sce p. 468.
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Amanita amanitoides (Beeli) Bas, comb. nov.—Figs. 206-208

Lepiota amanitoides Beeli in Bull, Soc, r. Bot. Belg. 64: 217, pl. 27 fig. 21. 1932 (basionym). —
Aspidella amanitoides (Beeli) E. J. Gilb., Not. Amanites (Suppl.): 5. 1941 (not val. publ.)

Fruit-bodies (Fig. 206) medium-sized, rather slender, solitary. Cap 70 mm wide,
plano-convex with slight umbo, with non-sulcate margin, dingy white with yellowish
stains especially at centre, completely flocculose-pulverulent. Gills rather crowded,
free, rather broad, pale yellowish grey; short gills irregularly attenuate. Stem
105 ¥ 8 mm, slightly attenuate upward, with rather abrupt, ventricose-fusiform,
slightly rooting bulb 30 < 22 mm, solid, dingy white with yellowish stains, glabrous
but with remnants of fugacious ring ncar top, without remnants of volva at base.
Flesh yellowish white, yellow in centre of cap and orange-yellow in middle part ol
stem. Taste bitter. Spore print white.

Spores [20/1] (8.5-)9-1 :é—m) % 4.5-6 u, length-breadth ratio 1.6-2.3 (averages
1.9-1.95), clongate to cylindrical, thin—wal‘ucd, colourless to yellowish, with guttulate
to granular contents, amyloid (FiF. 207). Basidia 39-42 % g-10 u (only a few
measurable), g-spored, clampless. Marginal tissue not found. Trama of gills bilateral,
with elongate elements uﬁ to 30 u wide; subhymenium difficult to study. Pileipellis
consisting of interwoven hyphae 2-7 ¢ wide, not or hardly gelatinized near surface,
golden yellow in alkaline solution, with scanty oleiferous h{)phac. Remnants of
volva on cap (Fig. 208) consisting mainly of mostly ellipsoid but also more rarely
subglobose, clavate, elongate and irregularly shaped cells, 25-60 % 20-50 u, terminal
or in branching rows on scarce, but near pileipellis more abundant, branching
hyphac 2-8 u wide; arrangement of elements irregular with a slight (?) preference
for the erect position; golden yellow in alkaline solution; without oleiferous hyphae.
Trama of stem with terminal, slenderly clavate cells up to 450 u long and 55 u
wide and scattered oleiferous hyphae. Clamps not found.

Hasrrat & pistriBuTion.—Terrestrial in forest in Congo.

CorrecTioN ExamiNen,.—Conco, prov. Equateur, terr. Lisala, Binga, 17 Aug.
1928, M. Goossens 805 (holotype: dried fragments of probably one specimen, water-
colour drawing; A2342, BR).

OpservaTions.—Many of the microscopical data mentioned above have to be
checked carefully in future collections as the tissues of the only specimen studied
arc difficult to analyze.

The clampless Amanita amanitoides is placed here in stirps Longipes because of the
irregularly arranged, small inflated cells and scarce hyphae in the volva on the cap.
Unfortunately the only fruit-body of the type collection is in poor condition. If
in the future it turns out that the elements of the volva are arranged in an erect-
parallel position, A. amanitoides will have to be placed near A. baccata in stirps
Polypyramis.

ExpLaNATION OF FiGUures 206-214

Figs. 206-208. Amanita amaritoides. — 206. Fruit-body. — 207. Spores. — 208. Crushed
volval remnant from cap. (All figs. from type; 206 after Mrs. Goossens’ water-colour.)

Figs. 209-214. Amanita cinereoconia var. cinereoconia. — 209. Section of volval remnant
from cap. — 210, 211. Dried fruit-bodies. — 212. Spores. — 213. Elements of volval remnants
from cap. — 214. Spores. (Fig. 209, from Coker 13518; 210, from Coker 10873; 211, from
Coker rogso; 212, 213, from Hesler 13976; 214 from type.)
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Amanita amanitoides should be easy to distinguish from both A. longipes and A.
baccata by its yellow stains, greyish gills, bitter taste, and smaller spores.

Stirps CINEREOCONIA

Basidia clampless. Spores 7.5-12.5 u long, subglobose to cylindrical (average 1/b
1.2-1.9). Volva pale yellowish-greyish, grey, grey-brown or olivaceous brown, .
pulverulent or pulverulent-flocculose, forming a continuous layer, patches or small
warts on cap, consisting of small to medium inflated cells and scarce to abundant
hyphae; elements in more or less parallel-erect rows or irregularly disposed.

In stirps Cineresconia 1 have placed together the small to medium species of sub-
section Solitariae with a more or less pulverulent, greyish or brownish volva and
usually ellipsoid to cylindrical spores. Perhaps this stirps could still be split into one
with irregularly disposed elements in the volva (A. lutescens, A. griseofarinosa, A. vestita)
and another with these elements, at least at the centre of the cap, in erect-parallel
position (A. cinereoconia, A. pelioma, A. odorata). As I am not quite sure, however,
about the structure of the volva in two species (A. griseofarinosa, A. lutescens) and
all the species concerned are macroscopically very much alike, for the time being
I prefer o keep them all together in one stirps.

On the one hand stirps Cinereoconia is probably connected with the clampless,
white, pulverulent species of stirps Longipes (compare A. pelioma with A. longipes)
and with the coloured, clamp-bearing species of stirps Chlorinosma (compare A.
odorata with A. lanosula). On the other there are probably connections with the
large to very large, strongly coloured species in stirps Eriophora (see p. 474).

KEey TO THE SPECIES OF STIRPS Cinereoconia

1. Spores ellipsoid to cylindrical (average I/b 1.55-2.4), < or > 10 .
2, Cap and stem without olivaceous or blue-green tinges.

3. Volva pulverulent to pulverulent-flocculose, forming a continuous layer or else
crowded, small warts or patches on cap, consisting of - erect-parallel rows of
inflated cells on thin, imconspicuous hyphae.

4. Flesh not changing colour when cut. Eastern U.S.A.
A. cinereoconia var. cinereoconia, p. 463
4. Flesh turning bright orange when cut. Eastern U.S.A.
A. cinereoconia var. croceescens, p. 464

3. Volva pulverulent-felted, forming angular, flat patches, rags or shapeless warts
on cap, consisting of irregularly disposed, inflated cells on rather abundant hyphae.
See A. cinereopannosa in stirps Strobiliformis on p. 522.

2. Cap greyish olive to olivaceous brown, or dingy white to greyish buff but then with
blue-green stains or squamules at base of stem and sometimes at margin of cap.

5. Spores 8-13 % 4.5-5.5 p. Cap greyish olive to olivaceous brown. Smell like bitter
almonds; taste bitter. Congo. A. odorata, p. 468

5. Spores 10-12 X 6.5-8 . Cap dingy white to greyish-olivaceous buff. Stem with
blue-green stains or squamules at base. Smell like “chloride.” Eastern U.S.A.

A. pelioma, p. 465
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1. Spores globose to ellipsoid (average I/b up to 1.5), usually < 10 p.
6. Flesh turning yellow when cut. Spores 5.5-6.5 p wide; I/b 1.35-1.65. Japan.
A. lutescens, p. 470
6. Flesh not changing colour when cut.
7- Spores 7-9 p wide; I/b 1.05-1.35. Japan. A. griseofarinosa, p. 472
7. Spores 5.5-6.5 p wide; 1/b 1.2-1.45. Malaya. A. vestita, p. 473

AMANITA CINEREOCONIA Atk.

Amanita cinereoconia Atk. in Annls mycol. 7: 366. 190g. — Lepidella cinereoconia (Atk.) E. J.
Gilb., & Kihn. in Bull. Soc. mycol. France 44: 151. 1928, — Armillaria cineresconia (Atk.)
Locquin in Bull. Soc. mycol. France 68: 167. 1952. — Aspidella chlorinosma forma cinereoconia
(Atk.) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 79. 1940 (misappl.). — Amanita chlorinosma
forma cinereoconia (Atk.) E. J. Gilb, in Bres. Iconogr. mycol. 27 (2): 395. 1941 (misappl.).

var. CINEREOCONIA—Figs. 209-214
Descrirrion & 1urustraTions.—Coker in J. Elisha Mitchell scient. Soc. 33: 86, pl. Go,
61, 68. 1917.

Fruit-bodies (Figs. 210, 211) small, rarely medium, rather slender. Cap 30-70 mm
wide, from convex expanding to flat or plano-concave, with non-sulcate, appen-
diculate margin, whitish to greyish, dry, covered with pale yellowish grey, brownish
grey or pale umber, pulverulent-subflocculose, easily removable layer of volva
tending to form small, more or less pulverulent warts, especially at centre. Gills
rather crowded to subdistant, free to slightly adnate, moderately broad, about
3-7 mm wide, rounded near margin of cap, white to pale cream, with flocculose
cdge; short gills rounded-truncate to attenuate. Stem 50-100 % 4-9 mm, equal
or tapering upward, gradually or rather suddenly enlarged towards base nto
elongate-napiform to eclongate-fusiform, rooting bu]g 6-18 mm wide, solid, white,
with thin, whitish to greyish, pulverulent covering becoming thicker towards base,
usually exannulate; partal vcﬁ’ whitish to greyish and ﬂnccu%nsc-pulverulem, rarely
forming an imperfect ring at apex of stem; volva pulverulent-flocculose, rarely
forming an inconspicuous, imperfect, cottony rim at top of bulb. Flesh white. Taste
indistinct or slightly unpleasant. Smell like “old ham™ or “chloride of lime.” Spore
print white, according to Coker (1917: 86).

Spores [40/5] 8.5-11.5(-12.5) % (4.5-)5-6.5 n, length-breadth ratio (1.4-)
|.6—a.o§—2.3) (averages 1.7-1.9), elongate to cylindrical, rarely ellipsoid, sometimes
subreniform, thin-walled, colourless, with somewhat refractive, subgranular to
homogencous contents, amyloid (Figs. 212, 214). Basidia 35-55 % 8-10 g, 4-spored,
clampless. Marginal tissue consisting mainly of colourless, globose to piriform cells
15-45 pu partly in rows. Trama of gills bilateral, with elements up to 12 u wide,
with nlcilj:rous hyphae; subhymenium rather thick, subramose to rather irregularly
cellular. Pileipellis made up of interwoven to subradial, colourless hyphae 2-8 pu
wide, with only at centre superficial hyﬂhac sli%hlly gelatinizing. Remnants of volva
on cap (Figs. 209, 213) consisting of rather small, subglobose, ellipsoid, piriform and

" clavate, often brownish cells up to 60 x 50 u, rarely 8o x 6o g, in loosely arranged,
probably ascending rows on limb of cap and of denser, paraﬁcl, erect rows of such
cells, and very thin-walled, ascending hyphae 3-7 u wide at centre of cap; at base
of rows sometimes elongate cells up to 180 % 20 u and some inflated, Eranching
elements present; without oleiferous hyphae. Remnants of volva at base of stem
with scattered globose to piriform and clavate cells on hyphae. Trama of stem with
terminal, large, clavate cells. Clamps not found.
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Haerrat & pisTriBuTION.— Terrestrial in woods in the eastern U.S.A.

CoLLECTIONS EXAMINED.—U.S.A.: Virginia, Mt Lake, 17 Aug. 1941, L. R.
Hesler 13_9£6' (TENN); North Carolina: Orange Co., Chapel Hill, Battle’s
Park, 21 Sept. 1908, W. C. Coker (holotype: CUP 22628); Macon Co., Highlands,
7 Aug. 1938, W. C. Coker 10873 (NCU); 19 Aug. 1938, L. Stewart 10950 (NCU);
21 Aug. 1943, W. C. Coker 13518 (NCU).

OsservaTions.—In the type and some of the other collections studied the cap
is covered by a more or less uniform, pulverulent-flocculose layer, but in Stewart
10950 and Coker 13518 distinct, pulverulent-flocculose warts are formed at the
centre of the cap. As the pileipellis at the centre of the cap is slightly gelatinized,
it is possible that there the shape of the remnants of the volva is determined by the
degree of humidity during the development of the fruit-body.

he great friability of the volva is caused not only by its large number of inflated
cells, but also by the fact that the hyphae are very thin-walled and therefore very
fragile.

The name A. cinereoconia Atk. has often been erroneously applied to the grey-
warted species with clamps, described in this paper under the name A. onusta
(p. 428). Perhaps one of the reasons for this is that the meaning of Atkinson’s name
is not understood correctly. The last part of the specific epithet is not derived from
the Latin word ‘conus’ (= cone) but from the Greek ‘xowa’ which means ‘dust’
and refers to the completely powdery-flocculose covering of the cap of the type
specimens.

In addition to the presence of clamps and firm warts on the cap, A. onusta often
differs from A. cinereoconia by somewhat broader spores (5-8 u wide; 1/b 1.2-2.0),
the more rooting base of the stem, and a tendency of the lower part of the stem to
form recurving scales.

Amanila tephrea (p. 452) has a greyish pulverulent cap also, but is to be distinguished
by the presence of clamps and the irregularly disposed, small clements of the rem-
nants of the volva.

For a comparison with A. vestita (p. 473), A. griseafarinosa (p. 472), and A.
cinerespannose (p. 522), sce the discussions under these names.

var. croceescens Bas, var. nov.—Tigs. 215-216

Caro croceescens. U'ypus: ‘A. Holland 9846, 29 Aug. 1934, North Carolina, High-
lands’ (NCU).
Erymorocy: croceescens, turning saffron-coloured.

Fruit-bodies (Fig. 215) medium to large, solitary to gregarious. Cap 6o-100 mm
wide, convex to plano-convex with broad, low umbo and non-sulcate, appendiculate,
somewhat inflected margin, thin-fleshed, yellowish grey (exactly Ridgway's ‘draby’),
dry, with slightly darker, pulverulent-flocculose remnants of volva forming small,
conical warts up to 2 mm high and wide, to crust-like patches at centre and small
patches to a continuous layer over limb. Gills subdistant to rather crowded, slightly
adnexed to narrowly adnate, often irregular and anastomosing, rather narrow,
up to 7 mm wide, but intermixed with many narrower ones, whitish with creamy
tinge; short gills attenuate. Stem 50-110 X 10-20 mm, mostly subcylindrical or
tapering slightly downward, sometimes conspicuously expanded at top, with or



Bas: Amanita sect. Lepidella 465

without subfusiform to subnapiform, rooting bulb 25-40 % 15-25 mm, solid, sub-
annulate to exannulate, entirely covered with soft, yellowish grey to grey-brown
((lsomcwhal paler than on cap% flocculence, sometimes whitish at top. Ring apical,

eciduous, soft, pale yellowish grey, with warty edge, soon disappearing. Flesh
white, changing soon to deep bright orange when cut, Smell distinctly like that o
“chlorine.” Spore print pure white.

Spores [4?[2(]) (9-)10-12 % (5.5-)6-7.5 p, length-breadth ratio 1.4-1.9 (averages
1.55-1.6), ellipsoid to elongate, sometimes obovoid, amyloid (Fig. 216). Basidia
45-55 % 10-12 p, 4-spored, clampless. Marginal tissue composed of mainly piriform,

igsoid and subglobose cells up to 45 % 30 . Trama of gills bilateral, probably
with terminal inflated cells, with scattered oleiferous hyphae; subhymenium
inflated-ramose to irregularly cellular. Pileipellis made up of interwoven to subradial,
slightly yellowish hyphae 3-7 p wide, slightly gelatinized near surface at centre of
cap. Remnants of volva on cap consisting of repent to ascending, very thin-walled,
inconspicuous hyphae on which mainly piriform, but also ellipsoid to globose,
brown cells up to 70 ¥ 50 g, terminal or in rows, often with slightly thickened
walls; in central warts clements distinctly parallel and erect. Clamps not found.

Haprrar & pistriBuTion,.—Terrestrial; eastern U.S.A.

CorrLecTions EXAMINED.—U.S.A,, North Carolina, Macon Co., High-
lands, Ravenel Lake, near Dr. Coker’s house, 13 Aug. 1934, W. C. Coker 9782
(NCU): 29 Aug. 1931. A. Holland 9846 (type: NCU).

OgservaTIONS,—Coker 9782 consists of only one abnormal specimen; Holland 9846
is a rich and well-annotated collection from the same locality.

The microscopical structures of volva and partial veil, the colours and the smell
of this variety are exactly the same as in typical A. cinereoconia. However, the varicty
differs not only in that the flesh turns orange when cut, but also in having larger
fruit-bodies, broader spores (6-7.5 7 wide and 1/b 1.55-1.6, against 5-6.5 u and1/b
1.7-1.9 in typical A. cinereoconia), and perhaps relatively narrower gills.

Macroscopically A. lutescens (p. 470) [rom Japan is very similar, but the spores
of that species are about 2 u smaller and probably the remnants of the volva on
the cap have a different structure; they probably consist of irregularly disposed
clements, more abundant and more conspicuous hyphae, scattered oleiferous hyphae
and more inflated branching elements.

Amanita pelioma Bas, sp. nov.—Figs. 217-219

Pileus ¢. 50-go mm latus, conico-convexus vel plano-convexus, margine appendiculatus
neque sulcatus, primo siccus denique centro subviscidus, griseolo-olivaceus vel olivaceo-
bubalinus, vel pallide brunnco-griscus, raro albidus, pulverco-flocculosus, centro pulvereo-
verruculosus dein glabrescens. Lamellac confertac vel subconfertae, liberae, pallide grisco-
olivaceae vel -bubalinae. Stipes c. go-150 % 8-12 mm, cylindraceus vel deorsum incrassatus,
sacpe bulbo 15-25 mm lato, clavato vel ventricoso praeditus, interdum radicatus, pallide
grisco-olivacco-bubalinus vel griseolus, exannulatus, pulverulentus, deorsum frequenter veneto-
maculatus vel -squamulosus. Annulus apicalis, friabilis, mox evanescens. Caro odore A.
chlorinosmae. Sporac 10-12.5 % 6.5-8 y, cllipsoideac vel clongatae, amyloideae, in cumulo
cremeae vel griseolo-olivaceo-bubalinae. Fragmenta volvac cellulis turgidis flavidis catenulatis
erectis vel inconditis hyphisque composita. Fibulae absentes. Typus: ‘H. R. Totten 1253,
23 Sept. 1914, U.S.A., North Carolina, Chapel Hill' (NCU).

EryMoLoGY: mehtwpz, bruise (because of blue-green stains at base of stem),
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Descriprions & 1rustraTioNs,—Coker in J. Elisha Mitchell scient. Soc. 33:
80-82, pl. 1. 1917 (exclusive of comments on collections 729, 858 and 1320, and
pl. 57, which refer to A. microlepis).

Fruit-bodies (Fig. 218) medium-sized, rather slender, solitary or subgregarious.
Cap about 50-go mm wide, broadly parabolic to plano-convex, with non-sulcate,
appendiculate margin, from greyish olive, greyish-olivaceous buffl or pale brownish
grey to ncarly white, at first completely covered by soft, pulverulent-flocculose, at
centre sometimes pulverulent-verrucose, concolorous remnants of volva, rarely with
blue-green squamules at margin, with age becoming denudated at centre, there
exposing smooth and shiny pileipellis. Gills crowded to moderately crowded, free,
probably rather narrow, pale greyish-olivaceous, pale greyish bufl or pale brownish
grey, sometimes with slight lavender tinge, with flocculose edge; short gills probabl
attenuate, Stem about go-150 x 8-12 mm, subcylindrical or tapering upwarcz
merely enlarged downward or with clavate to fusiform bulb about 15-25 mm wide,
sometmes rooting, greyish buff, pale greyish-olivaccous buff to very pale greyish,
with concolorous, pulverulent, in places sometimes disappearing covering, exannu-
late, with sometimes very inconspicuous, pulverulent-flocculose, rarely squamulose
remnants of volva at base, usually with pale to deep blue-green stain at top of bulb,
sometimes squamules of volva coloured blue-green too. Partial veil apical, thick
but fragile, breaking and falling away on cx{)ansion of cap. Smell like “*chloride of
lime,” or “old ham.” Spore print cream, pale grey, olive buff or greyish buff.

Spores [20/1] (9-)10-12.5 X (6-)6.5-8 y, length-breadth ratio 1.45-1.85 (average
1.65), ellipsoid to clongate, thin-walled, pale dingy yellowish, with subgranular to
amorphous, somewhat refractive contents, amyloid%ig. 217). Basidia about q.?~55 *
11-13 p, 4-spored, clampless. Marginal tissue made up of small, globose, ellipsoid
and clavate cells usually smaller than 25 x 20 g and probably in rows. Trama of
gills bilateral; subhymenium ramose to subcellular F?). Pileipellis consisting of
more or less interwoven to radial hyphae 2-10(-15) ¢ wide, at centre of cap with
distinctly gelatinized upper layer wit hthac 2-5 n wide; oleiferous hyphac present,
sometimes very conspicuous. Remnants of volva on cap (Fig. 219) composed mainly
of rows of yellowish to yellow, subglobose to clavate cells up to 55 < 50 u, more
rarely up to 80 x 50 u, and scattered hyphae; in warts at centre of cap clements
crect and parallel, on limb more irregularly disposed; near pileipellis hyphae and
elongate cells relatively more abundant; oleiferous hyphae scarce. Remnants of
volva at base of stem similar to those on cap but cells deeper yellow. Trama of stem
with erect, terminal, large, slenderly clavate cells; oleiferous hyphac rather abundant.

Hasirat & pistriBuTioN.—Terrestrial in mixed woods in castern U.S.A.; type
locality on poor, dry soil. -

CoLLECTIONS EXAMINED.—U.S.A.: North Carolina, Orange Co., Chapel
Hill, 23 Sept. 1914, H. R. Totten ”5%1(“%”: NCU); Tennessee, Knnxviﬁf:,
6 June 1939, L. R. Hesler 12225 (TENN); 6 July 1943, L. R. Hesler 15789 (TENN).

OpgservaTions.—The type collection consists of only the young specimen depicted
on the coloured plate published by Coker (l.c.); it is not accompanied by ficld-notes.
The foregoing description of macroscopical characters is based on observations on

Expranation oF FiGUres 215-220

Figs. 215, 216. Amanita cinereoconia var. croceescens. — 215. Dried fruit-body. — 216, Spores,
(Both figs. from type.)

Figs. 217-219. Amanita pelioma. — 217. Spores. — 218. Fruit-body. — 219. Section of
volval wart on cap. (All figs. from type; 218, after Coker, 1917: pl. 1.)

Fig. 220. Amanita odorata. — Radial section of pileipellis with volval remnants of type.
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the specimens of the collections cited, on the coloured plate of the l?rpc, and on the
descriptive notes on collections 308, 314, 460,and 791 published by Coker (l.c.)
under Amanita chlorinosma form A.

The type specimen has abundant spores, but its tissues are difficult to study so
that in I.lll)c future the microscopical characters must be carefully checked. Hesler
12225 and 15789 are both immature, although in the latter a few somewhat strangu-
lated spores, measuring 12-14.5 % 6-8 u could be found. In my experience, however,
the first spores of a fruit-body are often somewhat aberrant in shape and/or size.

Amanita pelioma represents the main part of what Coker called A. chlorinosma form
A. At least one of the collections cited by Coker under this name and said to be
intermediate between this form and typical A. chlorinosma, however, appeared to
belong to the species here described (p. 424) under the name A. microlepis.

Characteristic of A. pelioma are the greyish-olivaceous buff tinges of the complete
fruit-body, gills included, the strongly pulverulent, concolorous volva consisting
at least partly (at centre of cap) of erect, parallel rows of rather small inflated cells,
the usually blue-green base of the stem, and the absence of clamps.

It is the last-mentioned character, together with the size of the spores (10-12.5 %
6.5-8 u in A. pelioma against 8.5-10.5 % 5-6 u in A, chlorinosma), and the somewhat
different structure of the volva that make it impossible to consider A. pelioma a mere
colour-form of A. chorinosma.

Small pale forms of A. pelioma may be difficult to distinguish from A. cirereoconia,
but that has white to pale cream gills and white, narrower spores (breadth 5-6.5 u).

Amanita longipes, provisionally described on p. 459 after a specimen found in
Peck’s herbarium, resembles A. pelioma in many aspects. Among other things in
common with /. pelioma the centre of the cap becomes denudated with age. But A.
longipes is probably whitish and has slightly more slender, often somewhat strangu-
lated spores. Moreover, in the remnants of the volva hyphae are rarer, which
makes the microscopical structure of the volva of A. longipes more like that in A,
chlorinosma.

AMANITA ODORATA Beeli—Figs. 220-222

Amanita odorata Beeli in Bull. Soc. r. Bot. Belg. 63: 107, fig. 12. 1931. — Aspidella odorata
(Beeli) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 79. 1940.

Descriprions & 1LLusTrATIONs.—Beeli in Fl. iconogr. Champ. Congo x: 21, pl. 3 fig. 6
1935; E. J. Gilb. in Bres., Iconogr. mycol. 27 (2): 399, (3): pl. 68. 1941.

Fruit-bodies (Fig. 221) medium-sized, slender, solitary. Cap. 50-60 mm wide,
broadly parabolic to flat, with non-sulcate, slightly appendiculate margin, greyish-
brownish olive to greyish olivaceous brown, densely covered with pulverulent
remnants of volva forming brown, shapeless to conical warts at centre and a conti-
nuous, concolorous layer over limb; pileipellis hardly visible, unpolished. Gills
rather crowded, free, rather narrow to moderately broad, pinkish-whitish; short
gills attenuate. Stem 130-140 X 7-14 mm, subcylindrical with hardly thickened,
slightly rooting to slenderly clavate base 12-14 mm wide, solid or stuffed, exannulate,
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dingy olivaceous fibrillose-subsquamulose, with white pulverulent-flocculose top,
near base with olivaceous brown to brown, pulverulent-subverrucose remnants of
volva or without such remnants, Partial veil flocculose-fibrillose, fugacious, in young
specimens whitish near stem and grey near margin of cap. Flesh firm, white, when
stem broken emitting a fluid smelling like almonds. Taste bitter. Spore print white.

Spores [20/2] 8-9.5(-10.5) % 4.5-5.5 ¢, lenght-breadth ratio 1.55-2.05 (average
1.85) in specimens with mainly 4-spored basidia, and [10/1] 9.5-13(-15) % 4.5-5.5
(<6.5) g, length-breadth ratio 1.9-3.0 (average 2.4) in specimen with many 2-spor.
but also 4- and perhaps 3- and 1-spored basidia, elongate to cylindrical, often sub-
reniform, thin-walled, colourless, with subgranular, refractive contents, amyloid
(Fig. 222). Basidia 30-40 x 7.5-8 pu, 3— or 2-spored, sometimes perhaps 3- and 1-
s?orcd, clampless. Marginal tissue made up of small, globose, piriform and broadly
clavate cells up to 30 u wide in rows on rather scanty hyphae. Trama of cells bila-
teral; subhymenium rather narrow, cellular. Pileipellis rather thin, consisting of
interwoven, colourless hyphae 2-6 p wide, slightly gelatinizing near surface with
age. Remnants of volva on cap (Fig. 220) mainly composed of globose to ellipsoid,
more rarely piriform, clavate or clongate, often irown cells, 20-60 p, rarcly up to
80 » 55 g, usually in more or less erect, parallel rows but sometimes directly on
scattered, inconspicuous hyphae 3-8 p wide; pigment intracellular, not present in
all inflated cells; erect, parallel arrangement of clements only distinct in layer of
volva close to pileipellis 1n radial sections of cap and in conial warts at centre of
cap; oleiferous hyphae lacking or very scarce. Trama of stem with clavate-fusiform,
terminal cells up to 350 % 40 p, sometimes with conspicuous, up to 25 u wide, flat,
elliptical, refractive bodies inside inflated cells. Oleiferous hyphae present in trama
of cap and gills. Clamps not observed.

Hasrrat & pistrisuTion.—Terrestrial in dry forest of Gilbertiodendron dewevrei
(De Wildem.) Léon. (“Macrolobium dewevrei™ ) in Congo.

CorrecTion ExamiNen.—Conco, prov. Equateur, terr. Lisala, Binga, 8 Nov.
1929—16 Jan. 1930, M. Goossens 911 (type: ﬁR).

OpservaTIONs.—The type consists of three more or less complete, dried specimens,
which T have marked A-C, and a great number of fragments. Not all the specimens
were collected at the same time. It is, however, impossible now to reconstitute the
original collection.

Specimen A, probably represented by the left and the right of the figures published
by Beeli (1935: pl. 3 fig. 6} and the two right figures of those published by Gilbert
(1941: pl. 68), scems to me to be the most typical specimen of the type collection:
1 have studied it extensively. Specimen B, represented by the miJ’ le figures on
Beeli’s plate and the left one on Gilbert’s plate, has no mature spores. Specimen C
has aberrant spores and basidia as mentioned above. The seven largest fragments
of caps of the type collection have spores resembling those of specimen A.

The aberrant spores of specimen 8 seem to be explained sufficiently by the occur-
rence of abnormal basidia, but as the type does not consist of a single collection it
should be kept in mind that specimen C may belong to another taxon.

Because of its greyish olive pulverulent cap, smell of almonds, and bitter taste,
this tropical species from the Congo is very well characterized. On account of the
more or less erect, parallel rows of brown cells in the remnants of the volva on the
cap, lacking clamps, and elongate spores, it is placed here near A. cinereaconia (p. 463).
In appearance A. odorata resembles A. lanosa (p. 454) and A. lanosula (p. 453) in
stirps Chlorinosma, occurring in the same region, but in those two species clamps are
present and the elements of the volva are irregularly disposed.
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Amantra rutescens Hongo—Figs. 223-225

Amanita lutescens Hongo in J. Jap. Bot. 33: 347, fig. 2 c-d. 1958. — Holotype: T. Hongo,
20 Sept. 1956, Japan, Honshu, Otsu, Hiyoshi-Shrine (herb. Hongo).
ILLusTRATION.—Imazeki & Hongo, Col. Ill. Fungi Japan 2: pl. 12 fig. 76. 1965.

Fruit-bodies (Fig. 223) small to medium, gregarious. Cap 35-60 mm wide, convex
then plano-convex or plang, finally slightly concave, with non-sulcate, appendiculate
margin, grey, dry, densely covered with very small, darker, brownish grey, pulver-
ulent-subflocculose warts. Gills rather distant, narrowly adnate to free but with
corresponding, decurrent lines at top of stem, rather broad, 5-8 mm wide, ventric-
ose, sometimes slightly intervenose, pale cream, with subflocculose edge; short
gills rounded-attenuate to attenuate. Stem 35-70 % 4-8 mm, subcylindrical with

lobose bulb, solid, above ring white and striate, under ring grey and pulverulent-

occulose to -squamulose. Ring superior, membranous, white and striate at upper-
side, greyish flocculose at underside. Flesh white, turning yellow when cut or broken.
Smelfstrong. Taste mild.

Spores [20/2] 8-10(-10.5) % 5.5-6.5 g, length-breadth ratio (1.2-)1.35-1.65
(averages 1.45-1.5), broadly ellipsoid to ellipsoid, thin-walled, colourless, with
hyaline to subgranular contents, amyloid (Fig. 224). Basidia about 40-50 % 10-12 1,
4-spored, clampless, Marginal tissue consisting mainly of globose to cllipsoid or
Birlform cells up to 60 x 40 u, probably partly in rows. Trama of gills bilateral.

ileipellis made up of interwoven, not or hardly gelatinized hyphae 3-6 u wide.
Remnants of volva on cap (Fig. 225) dingy yellow-brown in alkaline solution,
composed of mainly clavate, piriform, ellipsoid, and globose cells up to 6o x 60 u
and go x 35 u, often terminal but sometimes in short rows on abundant normal
hyphae 3 wide of which branching parts often somewhat inflated; clements
most probabﬁr irregularly disposed; large cells often attached to hyphae directly
or else through intcrmcc{iatc, smaller, clongate cells; pigment intracellular; olei-
ferous hyphae present. Trama of stem with terminal, large, clavate cells; yellowish
oleiferous hyphae present but not abundant. Clamps not observed.

Hasrrar f piIsTRIBUTION.— Terrestrial in deciduous as well as coniferous woods
inc!apan.

OLLECTION EXAMINED.—JaraN, Honshu, Otsu-city, Terabe, 12 July 1963,
T. Hongo 2723 (L).

Osservations.—Although the specimens examined have the appearance of
being well dried, their tissues are difficult to reinflate. Therefore the description of
the microscopical characters needs verification and completion.

As oleiferous hyphae are not very abundant in the flesh of the cap and the stem,
it is improbable [Kal. the change of colour of the flesh is caused by the contents of the
oleiferous hyphae. In the preserved material all cells and hyphae of the flesh seem
to have somewhat refractive, pale yellow contents.

ExpraNaTION OF FIGURES 221-227

Figs. 221, 222. Amanita odorata. — 221. Fruit-body. — 222. Spores, (Both figs. from type;
221 after Mrs. Goossens’ water colour.)

Figs. 223, 225. Amanita lulescens, — 223. Fruit-body. — 224. Spores. — 225. Crushed
volval remnants from cap. (Fig. 223, from type; after Hongo, 1958: fig. 2; 224, 225, from
Hongo 2723.)

Figs. 226-227. Amanita griseofarinosa. — 226. Fruit-body. — 227. Spores. (Fig. 226, from
type; after Hongo, 1961: fig. 1; 225, from Hongo 2915.)
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Imazeki & Hongo's coloured illustration of this species (l.c.) shows a fungus which
in many respects resembles the warty forms of /1. ¢inereaconia from the eastern U.S.A.,
and, because of the flavescent flesh, especially var. croceescens of that species (see p.
464). But if my somewhat uncertain observations are correct, the structure of the
remnants of the volva on the cap of A. lutescens is different, as it consists of irregularly
disposed elements. Scc also the discussion under A. cinereoconia var. eroceescens on p. 465,

It is improbable that A. lulescens is a flavescent variety of A. griseofarinosa, likewise
occurring in Japan. The latter species has much broader spores (7-9 u wide), a
more or less continuous pulverulent layer on the cap, and a completely friable ring.

Amanita vestita from Malaya has in addition to non-discolouring flesh longer rows
of less frequently piriform to clavate cells in the remnants of the volva, a more
rooting base of the stem, and slightly shorter and relatively broader spores (7.5-9 u
long; 1/b 1.2-1.45) than A. lutescens.

AMANITA GRISEOFARINOSA Hongo—Figs. 226, 227

Amanita griseofarinosa Hongo in Mem, Fac. lib. Arts Educ. Shiga Univ, 1x: 39, fig. 1 c-d.
1961.—Holotype: T. Hongo, 1 Sept. 1950, Japan, Honshu, Otsu-city, Tanakami-Kurozu-cho
(herb. Hongo).

InrusrraTion,—Imazeki & Hongo, Col. Ill. Fungi Japan z: pl. 13 fig. 79. 1965,

Fruit-bodies (Fig. 226) small to medium, slender, subgregarious to gregarious.
Cap 30-65(-100) mm wide, convex to plano-convex or flat, with non-sulcate,
appendiculate margin, pale yellowish grey (“drab™), dry, densely covered with
greyish to fuscous, pulverulent-flocculose remnants of volva often aggregated to
fugacious warts. Gills crowded to subdistant, free, moderately broad, 3-7 mm wide,
ventricose, white, with subflocculose edge; short gills subtruncate to attenuate.
Stem 70-120 X 5-10 mm, attenuate upward, with slightly thickened, subclavate
to obovoid, sometimes rooting base up to 14 mm wide, solid, yellowish grey, pul-
verulent-flocculose from remnants of friable partial veil and volva. Flesh white,
unchanging. Taste mild. Smell faint.

Spores [20/2] 8.5-10 % 7-9 u (9.5-11.5 ¥ 7.5-9.5 p in type according to Hongo),
length-breadth ratio 1.05-1.35 (average 1.2), subglobose to broadly ellipsoid, rarely
ellipsoid, sometimes ovoid, thin-walled, somewhat refractive, subgranular contents,
amyloid (Fig. 227). Basidia 4-spored, probably clampless. Pileipellis made up of
loosely interwoven, not to very slightly gelatinized hyphae about 4-6 u wide. Rem-
nants of volva on cap (very difficult to reinflate inspecimen available) dingy yellow-
ish-brownish in alkaline solution, probably consisting mainly of irregularly disposed,
casily breaking rows of globose to ellipsoid cells usuallr not more than 4o pu, some-
times up to 70 u long, but in lower part of rows more elongate to fusiform and up to
100 % 30 p, on scattered hyphac intermixed with rather abundant, yellowish olei-
ferous hyphae. Trama of stem with large, clavate, terminal cells up to 300 % 30 u;
with oleiferous hyphae. Clamps not observed.

Hasrrat & pisTrisuTion.—Terrestrial in deciduous woods in Japan.

CoLLEcTION EXAMINED.—JAPAN, Honshu, Otsu-city, Kurozu, 30 July 1964,
T. Hongo 2915 (from type region; L).

OnservaTioN.—I1 failed to succeed in sufficiently reinflating the tissues of the
specimen examined. Therefore several data are lacking in the above description.

The remnants of the volva on the cap are strongly pulverulent; even in the dried
specimen they stick to the fingers.
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This small to medium species from Japan with its grey-brown, pulverulent-
flocculose volva resembles strongly A. cinereoconia (p. 463) from the castern U.S.A.
The latwer differs, however, in much slenderer spores (I/b 1.6-2.0 against
1.05-1.35 in A. griseofarinosa) and probably also in a different type of structure of
the remnants of the volva on the cap. In the present species the remnants of the
volva seem to consist of irregularly disposed rows of inflated cells and rather abun-
dant, conspicuous hyphae. In A. cineresconia the remnants of the volva are made up
of more or less ascending, parallel rows of inflated cells and very inconspicuous
hyphac.

For a comparison with A. vestita from Malaya, sce the discussion under that

species.

Amanrra vestita Corner & Bas—Figs. 228-230

Amanita vestita Corner & Bas in Persoonia 2: 252. 1962.

Fruit-bodies (Fig. 228) small, slender, solitary. Cap 20-45 mm wide, plano-
convex to plane with slightly depressed centre and not or vaguely sulcate, appen-
diculate margin, pale greyish white, dry, sprinkled with small, micaceous, umber
particles condensed to a soft, granular, 1 mm thick layer over centre. Gills free or
slightly adnexed, fairly crowded, rather broad, 3-5 mm wide, rounded near margin
of cap, milk-white; short gills obliquely truncate to attenuate. Stem 40-80 x 4-8
mm, attenuate upward, with slightly thickened to subbulbous base 6-10 mm wide
and short, pointed root, solid, white at apex to brownish below, subannulate to
exannulate, white-flocculose, towards base with umber, pulverulent-flocculose
remnants of volva. Ring when present white and flocculose. Flesh white, soft.

Spores [20/1] 7.5-9 % 5.5-6.5 u, length-breadth ratio 1.2-1.45(-1.6) (averages
1.3-1.35), broadly ellipsoid to ellipsoid, sometimes ovoid, colourless, thin-walled,
with refractive, subgranular contents, amyloid (Fig. 229). Basidia 30-40 x 8-10,
4- rarely 2-spored, clampless. Marginal tissue consisting of scattered, globose to
clavate cells, go-60 x 10-30 u, sometimes with brown contents. Trama of gills
bilateral, consisting of hyphae 3-12 u wide and scattered, terminal, inflated cells
up to 110 ¥ 35 u; subhymenium 20-30 u wide, subcellular to cellular. Pileipellis
rather thin, made up of slightly interwoven to radial hyphae 3-7(-10) u wide, not
gelatinized. Remnants of volva on cap (Fig. 230) consisting mainly of irregularly,
loosely disposed rows of globose to broadly ellipsoid, brown cells up to 70 x 55 p,
a few fusiform cells in basal part of these rows, and rather scarce hyphae 2-6(-10) p
wide with inflated branching parts here and there. Remnants of volva at base of
stem nearly similar but inflated cells more rarely in rows and hyphac more abundant.
]'-I‘ran(';a of stem with mostly terminal, clavate cells up to 300 % 40 u. Clamps not
ound,

Haprrar & pistrisution.—Terrestrial in jungle; Malaya.

COLLECTION EXAMINED.—SINGAPORE, Botanic Gardens, 23 March 1943, E. 7. H.
Corner (holotype: L),

Amanita vestita is a small, slender tropical species [rom Malaya of which only the
type specimen is available. It has a pulverulent, umber brown volva consisting of
irregularly disposed rows of mainly globose to cllipsoid cells and scattered hyphae;
the veil breaks into small particles on the dry cap during expansion. It seems closely
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related to A. griseofarinosa (p. 472) from Japan, which differs mainly in slightly
longer, considerably broader spores (8.5-10 x 7-9 u; 1/b 1.05-1.35).

In the protologue of A. vestita it is stated that the root-like extension of the base of
the stem is another distinguishing character. However, Dr. Hongo, Otsu, kindly
informed me that of A. griseofarinosa specimens have been collected with a rooting
base as well.

Amanita vestita also resembles A, cinereoconia (p. 463) from the eastern U.S.A., but
that species has more elongate spores (1/b 1.6-2.0) and more or less parallel, ascend-
ing elements in the remnants of the volva on the cap.

Stirps Er1oPHORA

Basidia clampless. Spores 8-11 u long, globose to ellipsoid (average /b 1.05-1.35).
Large to very large, usually exannulate species with grey to brown volva on moder-
ately to strongly coloured cap. Volva forming on cap a thin to fairly thick, sub-
pulverulent to flocculose-felted layer, mostly breaking up into patches or irregular
warts consisting of irregularly disposed, smaﬁr to large, brown, ingated cells, terminal
or in short rows on scarce to abundant, sometimes remarkably broad hyphae;
sometimes volval elements with thickened walls.

Stirps Ertophora comprises a small number of clampless species from tropical S. E.
Asia with large to very large fruit-bodies and a coloured volva made up of irregularly
disposed elements. It is probably related to stirps Cinereoconia which differs mainly
in having smaller, often less strongly coloured fruit-bodies and mostly more elongate
spores; moreover, most species of stirps Cinereoconia occur in temperate regions.

It should be pointed out, however, that the species in stirps Cirereoconia with
globose to cllipsoid spores (A. lutesecens, A. griseofarinosa, A. vestita) further resembles
the species of stirps Eriophora in that they have a more irregular structure of the volva
than the other members of stirps Cinereoconia; moreover they occur in Japan and
Malaya.

Amanita sculpta in stirps Sculpta suggests the species of the present stirps because
of its large fruit-body, subglobose (to ellipsoid ?) spores, and deeply coloured volva.
It likewise occurs in tropical S. E. Asia. But the elements in its volva show a distinct
subparallel-erect arrangement, its flesh colours strongly when exposed, and many
clements of its hymenium turn brown to red-brown in KOH and Melzer’s reagent.
Therefore A. sculpta is placed in a separate stirps together with A. westii from Florida,
with which it has these characters in common. It is possible, however, that A.
seulpta is rather closely related to stirps Eriophora.

KEY TO THE SPECIES OF STIRPS Friophora

1. Cap pinkish to pinkish brown with brown to purple-brown remnants of volva.
2. Cap pale pinkish to pinkish brown with coarse, subconical to lumpish, purple-brown
warts. See A. sculpta on p. 483.
2. Cap pinkish brown with flat, brown patches. Borneo. A. borneensis, p. 477
1. Cap yellowish-brownish, brown or grey with rather pale greyish to dark greyish brown
or grey remnants of volva.
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Figs. 228-230. Amanita vestita. — 228. Fruit-body. — 229. Spores. — 230. Crushed volval
remnants from cap. (All figs. from type; 228, after Corner’s water-colour.)

Figs. 231, 232. Amanita berkeleyi. — 231. Fruit-body. — 232, Spores. (Both figs. from type;
231, after original water-colour.)
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3. Stem with greyish lilac, floccose-felted remnants of friable partial veil. Volva forming
irregular, greyish brown warts or patches on pale dingy brownish to yellowish cap.
West Bengal, Malaya. A. eriophora, p. 480

3. Stem whitish, brown or grey, without lilac tinges.

4. Spores globose 10 broadly cllipsoid (I/b 1.0-1.3). Volva thin, leaving scarcely any
remnants at base of stem. Edge of cap fuzzy. West Bengal. A. berkeleyi, p. 476
4. Spores subglobose to cllipsoid (I/b 1.15-1.55). Volva rather thick, forming rings
of prominent warts at base of stem. Edge of cap coarsely dentate-appendiculate.
Borneo. A. omatipes ined., see p. 480

Amanita berkeleyi (Hook. [. apud Berk.) Bas, comb. nov.—Figs. 2531, 232

Agaricus (Amanita) berkeleii Hook. f. apud Berk. in Hooker's J. Bot. 2: 43. 1850. — Amanitopsis
berkeleyi (Hook. f. apud Berk.) Sacc., Syll. Fung. 5: 24. 1887.* — Pseudofarinaceus berkeleyi
(Hook. f. apud Berk.) O. Kuntze, Rev. Gen. Plant. 2: 868. 1891. — Vaginata berkeleyi (Hook.
f. apud Berkeley) O. Kuntze, Rev. Gen. Plant. 3 (2): 539. 18g8.

Agaricus (Amanita) regalis Berk. in Hooker’s |. Bot. 2: 42. 1850, — Amanitopsis regalis (Berk.)
Sace., Syll. Fung. 5: 25. 1887, — Pseudofarinaceus regalis (Berk.) O. Kuntze, Rev. Gen. Plant. 2:
868. 18g1. — Vaginata regalis (Berk.) O. Kuntze, Rev, Gen. Plant. 3 (2): 539. 1898,

Fruit-bodies (Fig. 231) large to very large, relatively slender. Cap 125-175 mm
and more across, plano-convex, ultimately somewhat depressed around low, ?Jroad
umbo, fleshy, with margin at first slightly iriflected and fuzzy but becoming straight
and sometimes slightly sulcate with age, sooty grey to greyish brown, sometimes
with yellowish tinge at centre, dry and rather sZiny, almost completely covered with
very thin, concolorous or slightly darker, felted-pulverulent, crust-like remnants of
volva sometimes breaking up into minute, thin, polygonate patches, especially at
centre. Gills crowded, white, moderately broad to broad, ventricose, free to slightly
adnexed, sometimes with irregularly crenulate edge. Stem 200-225 % 25-38 mm,
sometimes subeylindrical with rather rooting base, sometimes subclavate or with
bulbous base, solid, concolorous with cap or slightly paler, exannulate, somewhat
floccose-scaly to fibrillosc-scaly, remnants of volva absent or scarce Sin preserved
material pt:r{!aps hidden by adhering soil particles). Flesh white or in places greyish-
brownish, firm or even tough, inodorous.

Spores [23/2] 8-10.5(-13.5) % 6.5-9.5(-12) u, length-breadth ratio L(}-L?l
Eavcragt: o5 3), globose to broadly ellipsoid, thin-walled, smooth, colourless, amyloi
Fig. 232). ileiicllis a thick layer of crowded, narrow, brownish hyphae, covered
by a rather thick, gelatinous layer with very distant, irregularly disposed, narrow
hyphae. Remnants of volva consisting mainly of ellipsoid to subglobulose, brown
cells up to 45 % 35 g, presumably partly in rows, mixed with branching hyphae,
2-5 u wide, often with oily contents. Trama of stem with numerous, longitudinal,
slenderly clavate, terminal cells up to 360 % 32 u; oleiferous hyphae present. No
clamps observed.

Hasrrat & pistrisuTion.—Terrestrial at about 2000-2500 m alt. in West Bengal.

CorLEcTIONS EXAMINED.—INDIA, West Bengal: Darjecling, summer
-+ 1849, J. D. Hooker 93 (holotype: 4 dried specimens glued on paper; water-
colour drawing); Jilla Pahar, 26 Aug. - 1849, 7. D. Hooker 108 (ho];’otypc of Aga-
ricus regalis: 2 incomplete specimens glued on paper; water-colour drawing; types
and drawings at K, copies of drawings at L).

¥ In accordance with the rules of botanical nomenclature, the spelling of the epithet
‘berkeleii’ is considered an orthographic error so that it has been changed to ‘berkeleyi”.
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OnservaTions.—The foregoing description is based on the protologues and type
drawings of Agaricus berkeleyi and A. regalis, and on the facts revealed by an examina-
ton of the types. The microscopical structures of the type specimens are difficult to
analyze; I was unable to re-inflate sufficiently the tissues of the parts of the fruit-

ies whose microscopical characters are not described above.

Amanita berkeleyi is a very large, brown species with a rather thin, friable, brown
volva, a [riable, brown partial veil, and rather large, globose to broadly ellipsoid
spores. Clamps are probably absent but because of the poor condition of the collec-
tions available it was impossible to examine the basidia for this. Several other charac-
ters of this species have still to be verified as well. Yet there is little doubt about its
taxonomic position. It resembles A. borneensis so strongly (see more detailed com-
parison on p. 480) that it must certainly be placed near that species, which is better
known. :

According to the protologue, Agaricus regalis differs from Amanita berkeleyi mainly
in the thin, sulcate-striate margin, abruptly bulbous base and reddish tinge of
bulb. In the type material and the type drawing neither the sulcate margin nor
the bulbous base is very impressive. The term ‘sulcato-striate’ in the diagnosis is
especially misleading. The reddish tinge of the bulb is pale ferruginous in the
drawing and seems of little importance. The spores and the structure of the volva
are similar to those of A. berkeleyi. 1 am convinced that the type of Agaricus regalis
is an old specimen of A. berkeleyi, which explains why the margin of the cap is slightly
sulcate. The habit, the colours, and the lacking annulus of Agaricus regalis support
the supposed identity with Amanita berkeleyi. Further Agaricus berkeleyi is said to be
not rare around Darjeeling, whereas A. regalis was collected only once.

Agaricus berkeleyi and A. regalis were published simultaneously but since the com-
bination Amanila regalis is preoccupied® Agaricus berkeleyi is the correct name.

AmaniTA BORNEENSIS Boedijn—Figs. 233-237
Amanita borneensis Boedijn in Sydowia 5: 324. 1951.

Fruit-bodies (Fig. 234) medium to large, rather slender. Cap about 60-130 mm
wide, convex to plano-convex, with non-sulcate, strongly projecting, fuzzy margin,
rather fleshy, unequall?' inkish brown (between Ridgway's ‘russet vinaceous’
and ‘sorghum brown'®; but see discussion), with abundant, flat, rather small,
brown, crust-like patches of volva, with surface probably more or less shiny between
patches. Gills crowded, free to narrowly adnate, rather narrow, 4-6 mm wide, pink
}morc or less Ridgway's ‘buff pink’ or slightly paler), with entire edge; short gills
rom truncate to obliquely truncate (the shortest) to attenuate (the longer). Stem
150-200 X 15-25 mm, attenuate upward, with more or less globose, 40-50 mm

% Amanita regalis (Fr.) Michael, Fithr. Pilzfr. x: 56. 1903 (basionym: Agaricus muscarius
var. regalis Fr.).

# ‘Russet vinaceous’ is approximately Munsell 1oR 5/4 and Séguy 178; ‘sorghum brown'
approximately Munsell 2.5YR 4/2 and Séguy 6g1.

13
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wide bulb, solid, concolorous with cap or slightly paler, exannulate, fibrillose to
fibrillose-squamulose, flocculose at apex, with brown, rather coarse wart-like
remnants of volva near base and on upper part of bulb; these warts arranged more
or less in rings. Flesh whitish.

Spores [20{:] 8-10 % 7.5-10 u, length-breadth ratio 1.0-1.1 (average 1.05),
globose to subglobose, with small apiculus, thin-walled, with granular brownish-

ellowish contents, amyloid (Fig. 233). Basidia 45-60 x 11-15 u, 4-spored, clamp-
ess; scattered basidium-like cells with one rather thick, cylindrical appendix
occurring among normal basidia. Marginal tissue a rather thick rim made up of
irregularly disposed rows of globose cells 10-35 u and terminal, mostly piriform cells
up to 50 % 35 u on hyphae 4-7 ¢ wide. Trama of gills bilateral, almost certainly
with inflated, terminal cells up to 110 X 30 ¢ and terminal rows of shorter cells;
subhymenium rather broad, difficult to delimit, subcellular to cellular. Pileipellis
consisting of interwoven, but near margin more or less radial hyphae 2-15 p wide,
with brown, vacuolar pigment, gelatinizing near surface except near margin of
cap, with scattered, brownish oleiferous hyphae. Fuzzy fringe of margin of cap
composed of loosely interwoven, subradial hyphae mainly 10-20 p wide, terminating
in cylindrical, slenderly-fusiform or fusiform, more rarely ellipsoid to globose cells
or short rows of such cells. Remnants of volva on cap (Figs. 235-237) consisting of
irregularly disposed, up to 6o u large, globose and up to go x 50 u large, cllipsoid to
ventricose-fusiform cells mosl"; directly on rather abundant hyphae 2-15 u wide or
connected with these through elongate-fusiform to subeylindrical cells up to 200 p
long and 15-25 p wide; more rarely globose to ellipsoid cells in short rows; most
clements with brown, granular contents and sometimes walls distinetly thickened
(especially near the margin of cap). Remnants of volva at base of stem composed
of abundant hyphae &l(:%lao) e wide, often with dark brown contents and thickened
walls, on which scattered, mostly elongate-cllipsoid or -fusiform, but also clavate,
piriform and ellipsoid cells up to 200 x 65 . Trama of stem with slenderly clavate,
terminal cells, 120-360 x 15-40 u, on hthae 5-10 u wide. Pigment yellow-brown,
granular, vacuolar, present in alf‘parls of [ruit-body. Clamps absent.

Hazsrrar & pistrisution.— Terrestrial, Borneo.

CoLLECTION EXAMINED,—INDONESIA, Borneo, Schwaner Gebergte, Bukit
Bidang Menabai (near Bukit Raja), ca. 700 m alt., Dec. 1924, Hans Winkler BO 8936
(lectotype: parts of one fruit-body in liquid; BO).

OpservaTions.—Boedijn (l.c.) did not mention a number for the type collection.
His drawing of A. borneensis in the Rijksherbarium at Leiden (Fig. 234) shows three
fruit-bodies and bears the numbers 8936 and 8888, with no indication to which
fruit-bodies the numbers belong. On the label of the collection received on loan
from the Herbarium at Bogor both the number 8936 and the indication “Borneo,
Dec. 1924"" occur. This culﬁ:clion is selected as lectotype. The syntype BO 8888 has
the following data on its label: “Borneo 1924, Hans Winkier r117". It is kept in
Bogor, preserved in liquid in a jar too large for shipping.

Amanita borneensis is a large species with pinkish brown cap and stem, a brown,
friable volva leaving small patches on the cap and rather coarse warts at the base of

ExpLANATION OF FIGURES 243-237

Figs. 233-237. Amamta borneensis. — 233. Spores. — 234. Fruit-bodies. — 235. Crushed
volval remnants from near centre of cap. — 236. Same from half-way limb of cap. —
237. Samec from near edge of cap. (All figs. from lectotype; 234, after Boedijn’s drawing.)
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Figs. 233-237
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the bulbous, exannulate stem, a fuzzy rim along the border of the cap, globose
spores, and lacking clamps.

Because of these characters A. borneensis resembles strongly A. berkeleyi from India
(p. 476), which unfortunately is rather imperfectly known. It is possible that in the
future these two species will turn out to be conspecific, but for the moment A. bor-
neensts is maintained as an independent species because of (i) the pinkish tinge in the
brown colour of cap and stem, (ii) the pinkish gills, (iii) the more strictly globose to
subglobose spores, and (iv) the larger inflated cells in the volva.

In connection with the mentioned difference in colour between A. berkeleyi and
A. borneensis it is of interest that the pigment of the elements of pileipellis and volva
in the material of A. borneensis in alcohol preserved is very dark. That is why I
should have expected much darker colours than those recorded in the original
description. I have not seen the field-notes from which Boedijn must have taken his
notes on the colours of the fruit-body. The preserved specimen is now entirely dark
brown.

The volva of A. borneensis has been described as circumcised and in the drawings
(Fig. 234) a circular groove between stem and bulb is visible. However, such a
groove is present only in one half of the bulb of the type specimen and certainly
does not mark the upper limit of the remnants of the volva, which can still be found
several centimeters above this groove.

A species closely related to A. borneensis has recently been collected by Prof. E. J.
H. Corner on Mt. Kinabalu in North Borneo (4. ornatipes Bas, ined.; RSNB 1756;
L). It differs from A. borneensis in its grey cap and volva, white gills, and broadly
ellipsoid to ellipsoid spores (g-11 x 6.5-8.5 u, I/b 1.2-1.5).

AmanrTa eriorHora (Berk.) E. J. Gilb.—Figs. 238-241

Agaricus (Amanita) eriophorus Berk. in Hook. J. Bot. z: 43. 1850. — Amanitopsis eriophora
(Berk.) Sacc., Syll. Fung. 5: 26. 1887. — Pseudofarinaceus eriophorus (Berk.) O. Kuntze, Rev.
Gen. Plant. 2: 868. 1891. — Vaginata eriophora (Berk.) O. Kuntze, Rev. Gen. Plant. 3 (2):
539. 1898. — Amanita eriophora (Berk.) E. J. Gilb. in Bres., Iconogr. mycol. 27 (2): 230. 1941.

Descriprion & 1uLustrations.—Corner & Bas in Persoonia 2: 253, figs. 12-15. 1962,

Fruit-bodies (Figs %38, 239) large to very large, relatively slender, subgregarious.
Cap go-220 mm wide, hemispherical, then convex to flat or slightly concave,
sometimes umbonate, with non-sulcate, appendiculate margin, fleshy, pale din
brown to pale brownish or yellowish, subviscid, at first completely covered by su
floccose-felted, unequally thick, greyish umber volva, later with greyish brown,
small to large, floccose-felted patches to subconical warts. Gills free, crowded,
broad, 8-16 mm wide, white then cream, with edge thinly felted or appendiculate
with greyish lilac remnants of partial veil when young; short gills attenuate. Stem

ExpLANATION oF Ficures 238-241

Figs. 238-241. Amanita eriophora. — 238, 239. Fruit-bodies. — 240. Spores. — 241. Crushed
volval remnants from cap. (Figs. 238, 240, 241, from Corner, 26 March 1931; 239, after
sketch in Corner’s field-notes.)
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140-200 X 20-30 mm, tapering upward, with more or less napiform, rooting,
immarginate to marginate bulb 30-70 x 35-55 mm, upper two thirds covered by
greyish lilac, floccose-felted remnants of friagle partial veil]); lower part pale, slightly
rufescent with age; bulb covered with floccose-felted, greyish umber, adnate volva
sometimes forming rim or even limb at top of bulb, but sometimes bulb glabrescent.
Flesh white, slowly rufescent. Smell faint, nutty.

Spores [20/2] (8-)g-11(-12) X 7-9.5(-10. f jt, length-breadth ratio 1.05-1.2
(averages 1.15-1.2), subglobose to broadly ellipsoid, thin-walled, colourless, wit
cloudy contents, amyloid (Fig. 240). Basidia 40-50 X 11-13 p, 4-spored, clampless.
Marginal tissue forming a sterile edge made up mainly of clavate, colourless cells
%5—60 » 12-25 p. Trama of gills insufficiently studied; subhymenium subcellular.

ileipellis consisting of interwoven to subradial, brownish hyphae 2-8 u wide, and
scattered, broad, oleiferous hyphae, gelatinized near surface. Remnants of volva
on cap (Fig. 241) made up of irregularly disposed, abundant, globose, ellipsoid
and clavate, but rather often also irregularly sﬁapcd cells up to 100 x 75 pu, with
brown contents, terminal or in short terminal rows on abundant, repeatedly branch-
ing hyphae 5-15(-20) u wide, many inflated, branching elements, and broad,
oleiferous hyphae. Trama of stem with terminal, clavate cells up to 300 % 35 u.
Clamps not found.

Haprrat & pistriBuTioN.—Terrestrial in forest in West Bengal and Malaya.

CorLEcTIONS EXAMINED.—INDIA, West Bengal, Darjeeling, 2 Sept. 4+ 1848,
J- D. Hooker 111 Sholotypc: K); Sixcarore, Reservoir Jungle, 26 ;\Farch 1931,
E. 7. H. Corner (L).

Amanita eriophora is a large to very large, brownish species, easy to recognize be-
cause of the friable, greyish lilac partial veil leaving floccose-felted remnants at the
margin of the cap, at the edges of the young gills, and especially at the upper two
thirds of the stem.

Because of the brown volva consisting of irregularly disposed, brown, inflated cells
on abundant hyphae, the friable ring, the rather large, subglobose to broadly ellip-
soid spores, the clampless basidia, and its large size /. ertophora resembles A. borneensis
and A. berkeleyi. The volva is thicker, however, and contains more broad hyphae and
more conspicuous, irregular, branching elements than in those two species. These
last two characters of A. ertophora in addition to the rufescent flesh and the sometimes
marginate bulb suggest a relationship with A. sculpta.

Stirps ScuLpra

Basidia clampless. Spores 10-14.5 n long, globose to elongate (I/b 1.0-2.0).
Volva pale reddish brown to purplc-?)rown, breaking up into pyramidal to lumpish
warts, consisting of medium to fairly large inflated cells terminal or in short rows on
abundant, rather broad hyphae intermixed with brownish oleiferous hyphae; at
least in upper part of pyramidal warts elements in erect-parallel position. Flesh
turning reddish or purplish when exposed. Many hymenial elements (young basidia?)
and in A. westii also spores (still to be checked in A. sculpta) with yellowish to brown-
ish contents turning red-brown in Melzer’s reagent (checked only in dried material !).

The two species placed in this stirps are connected by two, in subsection Solitariae
uncommon characters, viz. seemingly dextrinoid®® contents of many hymenial

%2 Sce discussion on p. 320.
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clements (perhaps also of the spores, at least in A, westii) and a moderate to strong,
reddish to purplish discoloration of the flesh, all this combined with a more or less
parallel-erect arrangement of the clements in the volva.

Through habit, type of spores, and distribution of A. seulpta this stirps appears to
be rather strongly connected with stirps Eriophora.

It should be pointed out, however, that spores and basidia with ‘dextrinoid’
contents also occur in subsection Limbatulaz, viz. in A. mutabilis, a species bearing a
superficial resemblance to A. westit, with the flesh often turning pinkish and occurring
in the same area as that species. But in A, mutabilis the volva has a submembranous
outer layer, which means that the volva tends to the limbate type. Thercfore a close
relationship between A. westii and A. mutabilis seems improbable.

Key 1o THE species oF stires Sculpta

1. Spores clongate (I/b 1.6-2.0). Medium-sized species with membranous ring. Florida.
A, westit, p. 486
1. Spores globose (to cllipsoid?). Large to very large species with fugacious ring.
2. Cap pale pinkish to pinkish brown with coarse, pyramidal to lumpish, purple-brown

warts. Malaya, Bornco. A, seulpta, p. 483
2. Cap pinkish brown with flat, brown volval patches. See A. borneensis in stirps Eriophora
on p. 477-

Amanita scurerra Corner & Bas—Figs. 242, 243
Amanita sculpta Corner & Bas in Persoonia 2 (3): 255, ligs. 3, 4, pl. 2. 1962,

Fruit-bodies (Fig. 242) large to very large, robust, solitary. Cap 100-240 mm wide,
convex to plane, sometimes with depressed centre, with non-sulcate, appendiculate
margin, fleshy, pale greyish-vinaceous brown to pale brownish pink with greyish-
pinkish to whitish margin, dry, decorated with distant, dark vinaceous brown to
chocolate brown, 3-16 mm hi;{:, 2-15 mm wide, slenderly conical to lumpish warts;
old caps turning entirely dark vinaceous brown. Gills free, crowded, broad, 7-16 mm
wide, rather thick, white to pale cream, with edge pale dingy vinaceous powdery
when young; short gills obliquely truncate to rounded-attenuate. Stem 120-240 X
15-45 mm, attenuate upward, with thickened, clavate, fusiform or napiform, some-
times marginate, bulbous base up to 65 mm wide, solid, dingy whitish to pale
brownish-pinkish, fibrillose, with above pulverulent-flocculose to squamulose, pale
dingy vinaceous remnants of partial veil, below coarser, vinaceous brown, sometimes
recurving squamules and on bulb some large, firm, lumpish, vinaceous brown warts
or vinaceous brown rim around base of stem; turning completely vinaccous brown
with age. Ring thick, floccosc-submembranous, pale dingy vinaceous, falling to

ieces. IFlesh white, turning dull brownish vinaceous to purplish when cut or bruised,
rm, sappy. Smell faintly like ripe pears.

Spores 10-11 p, subgloﬁosc (to ellipsoid ?), colourless, thin-walled, smooth, with
cloudy-vacuolate contents when fresh, amyloid. Basidia 45-50 % 12-13 u, 4-spored,
clampless. Hymenium with abundant basidiomorphous, thin-walled clements with
brown contents, often connected with brown hyphae in trama of gills, becoming
conspicuously reddish brown in Melzer's solution.®® Marginal tissue a broad strip

® As Profl. E. J. H. Corner did not mention this brownish pigment in the elements of the
hymenium in his notes, it is perhaps a necropigment.
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consisting of often brownish, globose, ellipsoid and piriform cells, 18-40 % 16-30 u,
terminal or in rows on hyphae 2-6 u wide. Trama of gills bilateral; divcrging ele-
ments up to 20 p, rarely 25 p wide (perhaps wider with age); terminal, inflated
cells upl; to 25 u wide and short terminal rows of such cells present (these cells prob-
ablK also wider with age); subhymenium subcellular to cellular; many clements
with rather dark brown contents. Pileipellis a thick dense layer of interwoven
hyphae 2-10(-15) u wide, with near surface some scattered elongate cells up to
20 u wide, and not or only slightly gelatinized hyphac 2—5 p wide, with somewhat
thickened walls. Remnants ofg volva on cap (Fig. 243) consisting of more or less
erect-parallel to irregularly disposed, mainly globose to ellipsoid, but also piriform
to elongate, inflated cells up to go x 9o g, terminal or in short rows on abundant,
branching hyphac 2-10(-14) # wide, with here and there branching parts somewhat
inflated ; many cells and hyphae, especially near surface of warts, with pale yellowish
brown to deep brown, somewhat refractive contents, difficult to distinguish from the
scattered, brown, oleiferous hyphac. Remnants of volva on stem similar to those on
cap. Trama of stem with terminal, clavate cells up to 300 x 50 p. Pigment brown,
intracellular, present in all parts of preserved fruit-body. Clamps not observed.

HariraT & pistriBuTioNn.—Terrestrial in forest in Malaya and North Borneo.

COLLECTIONS EXAMINED.—SINGAPORE, Bukit Timah, 1 Ig‘)Ot:t. 1939, 9 July 1940
(holotype: L); 2 Sept. 1940, E. 7. H. Corner (L); NorTH BorNEo, Mt. Kinabalu (at
1050 m alt.), 13 June 1961, E. 7. H. Corner RSNB 581 (L).

BSERVATIONS,— | was unable to find mature spores in the collections available;
this was apparently due to the phenomenon mentioned by Prof. Corner in his field-
notes that spores do not mature until the fruit-body is at least hall expanded. From
the few immature spores 1 observed, some were globose, but others distinctly ellipsoid.

In the original description of this species I stated that the coloured cells in the
hymenium are dextrinoid. This is incorrect. It is true that they are very distinet and
reddish brown when observed in Melzer's reagent, but they are hardly less coloured
when observed in alkaline solution.

The coloured basidiomorphous cells in the hymenium are probably not cystidioid
cells, but mere young basidia. 1 had no opportunity to compare them with mature
basidia, which were still lacking. The brown hyphae in the trama of the gills, with
which they are often conncctcg, do not look like vascular hyphae.

The dark colour of the preserved material is mainly caused by an abundant,
intracellular, brown pigment. But it is possible that the walls of th cells are also
somewhat coloured.

Because of the coarse, lumpish, purple-brown remnants of the volva, and the
strong vinaceous brown discoloration of nearly all parts of the fruit-body, A. sculpta
is a very characteristic species. It has the large fruit-body, the coloured volva, the
subglobose (to ellipsoid?) spores, and the distribution of the species of stirps Eriophora.
But the more or less erect-parallel position of the elements in the volval warts on the
cap, the discoloration of the flesh, and the red-brown elements in the hymenium in

ExpraNATION OF FIGURES 242-246

Figs. 242, 243. Amanita sculpta. — 242. Fruit-bodies. — 243. Section of upper part of volval
wart from cap. (Both figs. from type; 242, after Corner’s water-colour.)

Figs. 244-246. Amanita westii. — 244. Dried fruit-body. — 245. Spores. — 246. Section
of volval wart from cap. (All figs. from type.)
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Figs. 242-246
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Melzer’s reagent led me to place A. sculpla together with A. westii in a separate
stirps, though the latter species has medium-sized fruit-bodies, elongate spores, and
its area of distribution in Florida.

Mature spores are not present in the material studied, but in view of the reaction
of many elements of the young hymenium, 1 should expect the contents of the spores
of A. seulpta also o colour red-brown in Melzer's reagent.

Amanira westt (Murrill) Murrill-—Figs. 244-246

Venenarius westit Murrill in Proc. Florida Acad. Sci. 7: 115. *1944" 1945. — Amanita westii
(Murrill) Murrill in Proc. Florida Acad. Sci. 7: 127. “1944" 1945.

Fruit-bodies (Fig. 244) medium-sized, rather thickset, subgregarious. Cap 70-go
mm wide, convex to irregularly plano-convex, with non-sulcate, appendiculate
margin, uniformly pale reddish brown, dry, fleshy, decorated with concolorous,
subfloccose, rather firm, pyramidal to subpyramida(warts that are small, rclatively
slender, and rather crowded at centre, to large, relatively, low, and broad (up to about
6 mm wide and 3 mm high) and scattered at margin. Gills rather crowded to sub-
distant, adnate with decurrent ridges at first, seceding later on, broad, not ventricose,
of a peculiar pale greyish tinge, reddish brown after drying, with thick, flocculose-
fringed edge; short gills probably subtruncate. Stem 70-go % 15 mm, subeylindrical
with obovoid-subnapiform to broadly [usiform, slightly rooting, immarginate bulb
up to about 40 % 30 mm, annulate, pruinose, and striate at pale, somewhat greyish
apex, shaggy and concolorous below, with some vague, concolorous, rather thick
warts and vague, felted patches at transitional zone between stem and bulb. Ring
apical, broad, membranous, pale reddish brown, striate, simple. Flesh white, turnin
slowly reddish to reddish-brownish when cut. Smell slight, like anise. Taste sweet ang
nutty at first, becoming slightly adstringent.

Spores [20/1] 11.5-14.5 % 7-8 g, length-breadth ratio 1.6-2.0 (averages 1.7-1.8),
clongate to clongate-piriform, often with somewhat sagging basc and sublateral to
lateral apiculus, thin-walled, smooth, with granular, %)rownisl\-yeilowish contents
turning reddish brown in Melzer’s reagent and then more or less screening amyloid
reaction of wall (Fig. 245). Basidia 55-70 % 11-14 p, 4-5 ored, clampless, many
with granular, brownish contents turning red-brown in Melzer’s reagent. Marginal
tissue consisting of tufts of pedunculate, globose, ellipsoid, and clavate cells generally
between 25-45 % 10-25 p. Trama of gills bilateral ; subhymenium inflated-ramose.
Pileipellis a rather thin layer of interwoven hyphae 3-9(-14) p wide, upper of
which nearly colourless but the lower with yellow-brown, intraccl{u]ar pigment, not
or very slightly gelatinizing at surface, here and there with scattered, large, brown,
extracellular lumps. Remnants of volva on cap (Fig. 246) (Falc brown to yellowish
brown in alkaline solution, consisting of mainly ellipsoid to clavate, sometimes
clongate, rarcly globose cells 35-80(-140) % 25-55 u, partly terminal, part]z in
short, easily broken rows on abundant, frequently branching hyphae 4-10(-18) u
wide, and scattered but rather prominent, yellow-brown oleiferous hyphae: elongate
cells, rows of cells and part of hyphae in more or less parallel-erect position, but side-
branches of hyphac and oleiferous hyphae interweaving. Remnants of volva at
base of stem similar to those on cap. Trama of stem with large, at least partly terminal,
clavate cells. Clamps not found.

rraT & pisTriBUTION.— Terrestrial in forest (type under Quercus) in Florida,
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Correction ExaMiNenp.—U.S.A.,, Florida, Alachua Co., Newmann's Lake
east of Gainesville, 7 July 1938, E. West FF17466 (holotype: FLAS),

OgservaTions.—I have studied only one of the fruit-bodies of the type collection.

At present this fruit-body has a peculiar, dark, dingy vinaceous brown colour
except for the gills, which are blackish purple-brown with the flocculose edge much
paler vinaceous buff. .

The spores and basidia with slightly coloured contents becoming reddish brown
in Melzer’s reagent, the size and, to a lesser degree, also the shape of the spores and
the smell of anise would secem to connect A. westit with A. mutabilis (p. 542) likewise
from Florida, but the structure of the volva of these two species is fundamentally
different.

The colour of the fruit-body of A. westii fresh or dried closely resembles that of
A. seulpta. But the fruit-body of 4. westii is considerably smaller and the elements
of its volva are more distinctly arranged in a parallel-erect position. The very thick
volva of A. seulpta comprises numerous, interwoven, brown, oleilerous hyphae more
or less concealing the basal structure of its tissue. At least in the upper part of pyram-
dal warts on the cap this structure is, however, very similar to that in A. westi.

Therefore, in spite of the subglobose spores, the large size, and the exuberant
volva of A. sculpta, I consider this species closely related to A. westii.

Stirps VIRGINEA

Basidia with clamps. Spores 7-g u long, subglobose to broadly cllipsoid. Volva on
cap forming small to rather large, firm, initially adnate, conical to subconical warts
consisting mainly of long, erect rows of small inflated cells so strongly coherent that
a pseudoparenchymatic tissue is formed. The only species completely white.

This stirps is very close to stirps Chlorinosma. It is kept scparate because of the
different macroscopical aspect of the remnants of the volva caused by the strong
coherence of its elements.

Key 1o TiE species or stires Virginea

1. Remnants of volva on cap consisting almost entirely of creet rows of inflated cells. Spores
7-9 X 6-7.5 u. S.E. Asia. A. virginea, p. 487
1. Remnants of volva on cap consisting of more or less erect to irregularly disposed rows of
inflated cells and rather abundant hyphae. Spores 8-10.5 % 6-7.5 . Sce A, virgineoides

on p. 435

AMANITA VIRGINEA Mass.—Figs. 247-249

Amanita virginea Mass. in Bull. misc. Inl. R. bot. Gdns Kew 1908: 1.
Amanita sumatrensts Boedijn in Sydowia 5: 326. 1951.
Descriprion & 1LustraTions.—Corner & Bas in Persoonia 2: 248, figs. 6-8. 1962,

Fruit-bodies (Fig. 247) large, rather thickset, gregarious. Cap 100-155 mm wide,
convex then plane or plano-concave, with non-sulcate, appendiculate margin, dry
at first, subviscid later on, white to pale cream, pulverulent to shiny, at centre
densely set with small to rather large, firm, adnate to detersile, conical to subconical,
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white warts up to 4 mm high and 3 mm wide, towards margin gradually passing
into smaller and softer warts. Gills rather crowded to subdistant, free, 10-18 mm
wide, white to whitish, with flocculose, sometimes denticulate edge; short gills
attenuate. Stem 60-120 X 15-25 mm, equal or tapering upward, with clavate to
g!obosc base up to 50 mm wide, solid, becoming hollow with age, white, pulverulent;

occulose covering breaking ulp into small, transverse scales; lower part of stem and
upper part of bulb with small, white, more or less conical, volval warts often in
rings; mostly exannulate. Ring rather thick, but soon breaking to picces. Flesh
white. Smell lacking (Ding Hou). Spore print white (Van Overcem).

Spores [20/2] 7-9 % 6-7.5 u, length-breadth ratio 1.1-1.3 (average 1.2), sub-
globose to broadly ecllipsoid, thin-walled, colourless, with refractive, granular
contents, amyloid (Fig. 248). Basidia 35-50 % g-11 pu, 4-spored, with clamps.
Marginal tissue consisting of globose to ellipsoid cells up to 40 % ?() . Trama of
gills bilateral, often with many oleiferous hyphae; subhymenium cellular. Pileipellis
made up of hyphae 2-8 u wide, gelatinizing near surface, faintly yellowish in alkaline
solution. Remnants of volva on cap (Fig. 249) composed of long, erect, strongly
coherent chains of mainly globose to ellipsoid but also piriform, clavate and elongate
cells, 20-50(-60) x 12-40 p, not or faintly colouring in alkaline solution; in base
of warts clongate elements more abundant than in top. Trama of stem with rather
abundant, terminal, upright, large, clavate cellsamong many, rather broad, branch-
ing hyphae. Clamps present.

%immwr & pistriBuTION.—Terrestrial in tropical forest in S. E. Asia.

COLLECTIONS EXAMINED.—SARAWAK, Bintulu, 3 July 1966, Ding Hou 450 (L);
Sincarore: Botanic Gardens, Ridley 87 I (holotype: K); Gardens’ Jungle, 1932 &

13 Dec. 1933, E. J. H. Corner (L); INpONESIA, Sumatra: Palcmbang, Talang
Betulu, 12 Nov. 1939, B. D. van 't Woud! 306§lcctolypc of A. sumatrensis: BO 17143);
Batang Palupuh, July 1924, E. Jacobson 2614 (syntype of A. sumalrensis: plate in

L; material in BO not examined); Java, C.van Overeem 1495 (plate only; BO).

OsservaTions.—The lectotype of A. sumatrensis (Van ’t Woudt 30) is in poor
condition but I was able to chccEclhc size, shape and, amyloid reaction of the spores,
the presence of clamps, and the pscudoparcncﬁymatic tissue of the warts on the cap.

Amanita virginea is related to A. chlorinosma. The tissue of the volva, however, is
more coherent (because of branching chains of cells or anastomoses?) and it therefore
forms firmer warts on cap and stem. At first sight under the microscope the tissue
of the warts seems to be parenchymatic, but after careful crushing, the erect rows of
small, inflated cells can be seen.

See also the discussion under A. xanthogala on p. 491.

Stirps XANTHOGALA

Basidia with clamps. Spores 8.5-10 u long, ellipsoid to elongate. Volva on cap
forming large, conical warts consisting of long, ercct rows of small to medium-sized

ExpLANATION OF FIGURES 247-252
Figs. 247-249. Amanila virginea. — 247. Fruit-body. — 24B. Spores. — 249. Section of
volval wart from cap. (Fig. 247, after Boedijn's type drawing of A. sumatrensis; 248, from
type; 249, from Corner, Singapore 1932.)
Figs. 250-252. Amanita xanthogala. — 250. Pseudocystidium (X 500). — 251. Spores, —
252. Fruit-bodies. (Al] figs. from type; 252, after Corner's drawing.)
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Figs. 247-252
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inflated cells on scarce, very thin-walled, inconspicuous hyphae, intermixed with
few to very abundant, coloured laticiferous hyphae. The last abundant in all other
parts of fruit-body, forming pseudocystidia in hymenium.

The difference between stirps Xanthogala and stirps Virginea lies almost only in the
presence of abundant laticiferous hyphae in all parts of the fruit-body in
stirps Xanthogala. Ignoring these laticiferous hyphae, the structure of the volva is
very similar to that in stirps Virginea, but when the laticiferous hyphae are considered
to belong to the tissue of the volva, stirps Xanthogala should also be compared with
stirpes Solitaria and Microlepis.

Amanita xanthogala Bas, sp. nov.—Figs. 250-255

Pileus b6o-140 mm latus, initio hemisphacricus, postea convexus vel plano-convexus,
denique plano-concavus leviterque umbonatus, margine appendiculatus neque sulcatus, albidus
vel flavidus vel pallide fulvo-cinnamomeus, siccus, verrucis magnis ct conicis, vel minutis
et floccosis, rufo-cinnamomeis instructus. Lamellae (sub)confertae, liberae, sat latae, cremeae
vel flavidae. Stipes 100-160 mm longus, 15-25 mm latus, basi 20-35 mm latus, (sub)clavatus,
subradicatus, solidus, annulatus, apice albido- vel rosco-furfuraceus, infra annulum albidus
vel flavidus, verrucis flocculosis brunnco-roseis vel rufo-cinnamomeis obsitus. Annulus latus,
crassus, floccoso-membranaceus, friabilis, superne albus, inferne verrucis pallide rufo-
cinnamomeis ornatus. Caro alba, flavo-lactescens, in stipitis basi rufo-brunnea, Sporae
8.5-10 X 5.5-7 u, ellipsoideae vel clongatac, amyloideaé. Fragmenta volvae cellulis wurgidis
diversis hyphisque inconspicuis + erectis hyphisque olcosis composita. Fibulae frequentes.
Typus: ‘E, 7. H. Corner RSNB 8053a, 2 April 1964, North Borneo, Mt Kinabalu, Mesilau
Camp’ (L).

Erymorocy: Zaviig, golden yellow; yaia milk.

Fruit-bodies (Fig. 252) medium to large, robust. Cap 6o-140 mm wide, hemi-
spherical, then convex to plane, finally plano-concave with slight umbo, with non-
sulcate, appendiculate margin, whitish or yellowish to pale fulvo-cinnamomeous,
dry, closely set with fulvo- to rufo-cinnamomecous, large, pyramidal, radially fibril-
lose warts up to 5 mm high and 7 mm wide, and small, subconical, subflocculose
warts with small, flocculose-felted patches between. Gills crowded to moderately
crowded, free, moderately broad, 7-17 mm wide, cream to pale yellow, deeper
yellow towards edge; short gills attenuate. Stem 100-160 X 15-25 mm, attenuate
upward, with subclavate to clavate base 20-35 mm wide often tapering into a short
root-like extension, solid, annulate, exannulate with age, yellowish-whitish to whit-
ish or pale pinkish fawn, with pruinose-furfuraceous covering above, downward
gradually passing into fawn brown to rufo-cinnamomeous, floccose warts arranged
in more or less transverse rows; without concentration of remnants of volva at base.
Ring thick and broad, floccose-membranous, white with pale, cinnamon to rust
fawn, scaly edge and underside, tearing and falling to picces with age. Flesh lhic{
in cap (7-12 mm near centre), firm when young, rather soft in mature specimens,
white, turning pale to deep yellow on exposure, giving out a bright yellow latex; in
base of stem red-brown where eaten by maggots. Latex oily, yellow, abundant in
gills and pileus, scanty in stem.

Spores _30];?] 8.5-10(-10.5) X 5.5-7 p, length-breadth ratio 1.4-1.65 (averages
1.45-1.55), cllipsoid to clongate, colourless, thin-walled, mostly with one large
refractive body inside, amyloid (Fig. 251). Basidia 45-60 x 9-10 u, 4-spored, with
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clamps. Pseudocystidia® (Figs. 250, 255&' present_in hymenium, being tips of
laticiferous hyphae in trama of gill, scattered, 3-8 u wide, fiiform, sometimes branch-
ing, not or only slightly projecting beyond mature basidia, thin-walled, with
ellow, refractive contents. Marginal tissue consisting of scattered, mainly clavate,
ut also piriform and ellipsoid cells up to 50 x 30 p. Trama of gills bilateral, prob-
ably without inflated, terminal cells, with diverging hyphae up to 25 ¢ wide, with
abundant laticiferous hyphae with yellow, refractive contents; subhymenium
ramose to irregularly inflated. Pileipellis hardly differentiated, consisting of inter-
woven, non-gelatinized hyphae 3-10 u wide, some with yellowish, refractive con-
tents. Remnants of volva on cap (Figs. 253, 254) yellow to yellow-brown in alkaline
solution, in high warts at first sight seeming to consist only of long, erect rows of
inflated cells and scattered, yellowish oleiferous hyphae, but rows of ellipsoid to
piriform, sometimes globose, elongate or irregularly shaped cells up to 80 x 50 u
originating [rom very thin-walled, inconspicuous, Eranc?lin hyphae 2-8 u wide;
in base of warts and in flocks between warts hyphae more a )umranl. Remnants of
volva on stem similar to those on cap, but hyphae more abundant and more com-
ponents with yellowish contents, also inflated ones. Trama of stem with longitudinal,
slenderly clavate cells up to 400 % 70 pu, terminal or in short, terminal rows on
branching hyphae 3-10 p wide. Clamps abundant.
Harrrar & pistrmuTion.—Terrestrial in mountain oak forest in North Borneo.
CoLLECTIONS EXAMINED.—NoORTH Borxeo, Mt Kinabalu: Kundasan (1500 m alt,).
5 Sept. 1961, £. 7. H. Corner RSNB 27¢3 (L) ; Mesilau Camp (1400 m alt.), 2 April
1464, K. J. H. Corner RSNB 8o53a (type: dried specimens, fragments in liquid and
colour-slides; L); g April 1964, E. J. ﬁc Corner RSNB 8o53b (L).
Osservations.—The laticiferous hyphae in the trama of the cap and gills have
been examined in a long series of reagents, usually with no very remarkable results,
However, they are easy to recognize in 40 % NH,OH and 5 % KOH, in which the
become deep yellow, and in Melzer's reagent, in which they become deep brownish
yellow, They do not colour in sulfovanillin or Cresyl Blue, but turn dark blue in
Cotton Blue after heating and washing in lactic acid or lactophenol; in basic fuchsin
;l;ar colour dark red after 5-10 minutes and remain so after 1-2 minutes in diluted

The most remarkable feature of A. xanthogala is undoubtedly the presence of an
oily, vellow latex, given out when the fruit-body is damaged. However, the other
characters of this species so strongly suggest those of species in subsection Solitariae
that 1 do not hesitate to place it there.

In his field-notes Corner mentioned a general resemblance between A, xanthogala
and A. virginea. It is only the lactescent flesh that keeps me from placing A. xanthogala
in stirps Virginea.

In the same ficld-notes Corner stated that A. virginea is also a very sappy species
(he did not mention this feature in his field-notes on A. virginea). But 1 have found
vascular hyphae in abundance only in the gills of that species. Nevertheless young,
fresh fruit-bodies of A. virginea should be carefully examined for this character.

Fundamentally the laticiferous hyphae of A. xanthogala are probably not different
from the oleiferous hyphae in related species. Those in the pileipellis of A. timida

# See discussion on p. 322.



492 Persoonia — Vol. 5, Part 4, 1969

showed the same set of reactions as described above for the laticiferous hyphae of
the present species, except for paler yellow colours in KOH and NH,OH.

In'young specimens of A. xanthogala the coloured, laticiferous hyphae in the volval
tissue arc somectimes so abundant that they more or less conceal the colourless
elements. To my way of thinking, however, the laticiferous hyphae in the volva
should in first instance be ignored, if volval structures are compared for possible
relationships.

Stirps Ruoapsi

Basidia with clamps. Spores cylindrical to bacilliform, rarely elongate (I/b 1.8-4.2;
averages 2.1-3.4). Volva pulverulent or forming small to rather coarse, conical
warts on cap, leaving scarcely any remnants at base of stem, consisting of more or
less parallel, erect rows of small to medium, mainly subglobose, ellipsoid or clavate
cells and very scarce to rather abundant, normal and oleiferous hyphae. Partial
veil friable, evanescent, or forming a flocculose annular zone on stem. Stem with
cylindrical, rooting base, or fusiform to napiform, more or less rooting bulb.

The species of this stirps are characterized by the combination of cylindrical to
bacilliform spores and a volva consisting mainly of more or less parallel-erect rows
of inflated cells.

In A. subsolitaria and A. solitariiformis the structure of the volva with its small
inflated cells and scarce hyphae resembles that in stirps Chlorinssma (p. 448). But
in that stirps the average length-breadth ratio of the spores is always smaller than
2.0. The structure of the volva in A. rhoadsii with its larger cells and less rare hyphae
resembles that in stirps Microlepis (p. 423).

The curious spores of stirps Rhoadsii are similar to those of stirps Roanokensts
(p. 546) but the structure of the volva there is so different that a close relationship
seems improbable.

Key TO THE SPECIES OF sTIRPS Rhoadsii

1. Spores 4.5-6 pu wide; 1/b 1.5-3.
2. Medium to large species with rather crowded gills. Fruit-body not changing colour
when bruised. d
3. Fruit-body usually slender. Cap white to pinkish isabella, with pulverulent to
indistinctly wart- or patch-like remnants of volva. Florida.  A. subsolitaria, p. 494
3. Fruit-body usually thickset. Cap white to cream, with abundant, small, conical
warts at centre and small patches at limb. Florida. A. solitariiformis, p. 495

ExprLanaTion oF FIGures 253-259

Figs. 253-255. Amanita xanthogala. — 253. Section of volval wart from young cap. —
254. Same from mature cap. — 255. Pscudocystidium. (Fig. 253, from Corner RSNB 2793;
254, 255 from type.)

Figs. 256, 257. Amanila subsolitaria. — 256. Spores. — 257. Dried {ruit-bodies. (Both figs.
from type.)

Figs. 258, 259. Amanita solitariiformis. — 258. Dried fruit-body. — 259. Crushed volval
remnants from cap. (Both figs. from Muwrill F 18109.)
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2. Small species with pulverulent cap and rather thick, distant gills. Fruit-body turning
yellow when bruised. See A. crassifolia on p. 516.
1. Spores 3.5-4.5 p wide; I/b 2.5-4.
4. Fruit-body white, not changing colour when bruised. South-castern U.S.A.
A. rhoadsii var. rhoadsii, p. 496
4. Fruit-body white, but all parts turning yellow when bruised. Florida.
A. rhoadsii var. flavotingens, p. 499

AmaniTA sussoLtaria (Murrill) Murrill—Figs. 256, 257

Venenarius subsolitarius Murrill in Mycologia 33: 435. 1941. — Amanita subsolitaria (Murrill)
Murrill in Mycologia 33: 448. 1941.

Fruit-bodies (Fig. 257) medium-sized, slender, subgregarious to gregarious.
Cap 50-80 mm wide, convex to plano-convex, with non-sulcate, slightly appen-
diculate margin, thin-fleshed, white to pinkish isabella, dry (perhaps subviscid in
nearly glabrous, mature specimens under humid conditions), at first completely
covered by pulverulent-subflocculose layer of volva tending to form small, sub-
flocculose warts or patches, with age glabrescent and then with somewhat shiny
pileipellis. Gills rather crowded, adnate, narrow, white, with subfelted edge; short
gills not examined. Stem about 50-100 x 5-10 mm, attenuate upward, with
slightly enlarged, fusiform, slightly rooting base up to 15 mm wide, probably solid,
white, with vague, pulverulent annular zone or exannulate, pulverulent-flocculose,
without distinct remnants of volva. Flesh white, without smell.

Spores [20[1] 11-13.5 X 4.5-6 p, length-breadth ratio 2.1-2.7 Savcragc 2.3)
(but see observations), cylindrical, thin-walled, smooth, slightly yellowish, with
subrefractive, granular contents, amyloid (Fig. 256). Basidia about 45-60 x g-12 g,
4-spored, with clamps. Marginal tissue a rather broad strip of collapsed elements,
probably with many hyphae. Trama of gills not studied; subhymenium inflated-
ramose to subcellular, Pileipellis made up of interwoven hyphac 1.5-4 ¢ wide,
gelatinized. Remnants of volva on cap consisting of irr Iarﬁr (?) disposed rows
of mostly %lobosc, ellipsoid, or piriform cells, :5A5UL 0) % 10-35(-45) p, and
scattered, oleiferous hyphae, but close to pileipellis with a layer of Lyphac up to 8
u wide and a number of subcylindrical cells; in old specimen majority of inflated
cells gone and sometimes only the basal hyphae with some scattered inflated cells
left on pileipellis. Trama of stem with large, slenderly clavate cells and many oleifer-
ous hyphae. Clamps present,

Haprrar & pistrisurion.—Terrestrial in Quercus-Pinus forest in Florida.

CorLectioNn ExamiNned.—U.S.A,, Florida, Alachua Co., Gainesville, 1 June
1938, W. A. Murrill F 16449 (holotype: FLAS).

OnservaTtions.—The type collection comprises four fruit-bodies, two of which
I received on loan.

In the University Herbarium at Ann Arbor I studied a younﬁ specimen named
A. subsolitaria by Murrill (Florida, Alachua Co., Tung-o1l Mill, 28 June 1938,
W. A. Murrill) which probably belongs to the present species but has longer spores,
measuring 12.5-15.5 X 4.5-6 u (1/b 2.3-3.0; average 2.5), and extremely long and
slender basidia measuring 60-go % g-12 u. In this case, however, the hymenium is
still very young and the spores and basidia belong to the first ones formed, which may
explain their aberrant size.

Amanita subsclitaria is very close to A. solitariiformis, which occurs in the same area.
Microscopically these two species agree in nearly every detail, with the exception
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perhaps of the structure of the remnants of the volva on the cap. In both cases these
remnants consist of small, globose, ellipsoid, and piriform cells in rows, intermixed
with scattered oleiferous hyphae. But in A. solitariiformis these rows seem o be
arranged in a more strictly erect and parallel position than in A. subsolitaria. This
would explain the difference in shape of the remnants of the volva on the cap in the
two species. Unfortunately, it was very difficult to be certain about this character
as the tissues are dense and the rows broke up into single cells as soon as [ tried to
scparate them mechanically.

It is very well possible that the two main distinguishing characters of A. sub-
solitarta and A. solitaritformis, viz. the habit of the fruit-bodies and the shape of the
remnants of the volva on the cap are determined by ecological factors. In that case,
A. solitariiformis with its somewhat stunted fruit-body and firm warts on the cap
would be the type to be expected under dry conditions. In fact in a later paper
Murrill (1948: 103) indicated that A. solitariiformis grows especially in dry soil
under Pinus, and A. subsolitaria in Quercus and Pinus woods and under Quercus on lawns,

As Murrill apparently knew the two species very well but did not suggest a close
relationship between them, and as intermediate collections are still lacking, for the
time being I prefer to keep them apart.

Amanrra sourtarurorMis (Murrill) Murrill—Figs. 258-261

Venenarius solitariiformis Murrill in Mycologia 33: 435. 1941. — Amanila solitariiformis
(Murrill) Murrill in Mycologia 33: 448. 1941.

Fruit-bodies (Figs. 258, 260) medium to large, rather thickset, solitary. Cap about
6o-100 mm wide, convex to plano-convex, with non-sulcate, appendiculate margin,
white to cream, dry (perhaps older specimens subviscid under humid conditions),
with abundant, small, probably adnate, about 1 mm high and wide, conical to
truncate-conical, concolorous warts passing into very small, felted flakes towards
margin. Gills rather crowded, adnate to just free, moderately broad, white to
isabella, with subflocculose edge; short gills attenuate, Stem about 30-60 x 10-15
mm, relatively short, equal or tapering upward, with ecllipsoid to subnapiform,
pointed bulb about 20-25 % 15-20 mm, probably solid, white, flocculose-sub-
tomentose to subflocculose, exannulate, without distinct remnants of volva. Flesh
white, without smell.

Spores [40{2] 11.5-15.5 X 4.5-6 u, length-breadth ratio 2.0-3.1 (averages
2.3-2.6), cylindrical, rarely bacilliform, sometimes slightly strangulated in the
middle, thin-walled, smooth, slightly yellowish, with refractive, subgranular to
guttulate contents, amyloid (Fig. 261). Basidia 50-60(-65) % ||—|2%—r:+) , 4
spored, with clamps. Marginal tissue a thick strip, difficult to reinflate, pror;ably
consisting mainly of repent hyphae. Trama of gills bilatcral; subhymenium ramose
toinflated-ramose. Pileipellis made up of interwoven hyphac 1.5-6 u wide, gelatinized
near surface, nearly everywhere covered br collapsed, small cells of volva. Remnants
of volva on cap (Fig. 259) brownish-ycllowish in alkaline solution, consisting of
very abundant, small, mainly subglobose to broadly cllipsoid but sometimes clavate,
subcylindrical or irregularly shaped cells, 10-40 x 8-30 g, in long, branching,
casily broken, more or less erect rows intermixed with scattered, yellowish, oleiferous
hyphac 3-10 u wide, but close to surface of cap with branching, normal hyphae
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2-6  wide, and elongate cells more abundant. Remnants of volva at base of stem

consisting of cells similar to those on cap, somewhat more abundant, elongate

elements and scarce hyphae up to 6 ¢ wide. Trama of stem with large (relatively

short?), clavate, probaa‘y mainly terminal cells, and longitudinal hyphae. Clamps
resent.

d Haprrar & pistrisutioN.—Terrestrial under Quercus and Pinus in Florida.
Covrrections EXaMINED.—U.S.A., Florida, Alachua Co., Gainesville,
Aug. 1937, W. A. Murill F 16415 (holotype: FLAS); 15 Sept. 1938, W. A. Murrill

F 18109 (FLAS).

OsnservaTions.—In the collections studied it is difficult to analyze the exact
structure of the warts on the cap. The tissue is rather dense but as soon as [ tried to
dissociate the rows of inflated cells by crushing the mounts slightly, the rows broke up.

For a comparison with the closely related A. subsolitaria, sce p. 494.

AMaNtTA RHOADSH (Murrill) Murrill

Venenarius rhoadsii Murrill in Bull. Torrey bot. Club 66: 30. 1939. — Amanita rhoadsii
(Murrill) Murrill in Bull, Torrey bot. Club 66: 37. 1939.

var. RHOADsiI—Figs. 262266

Fruit-bodies (Figs. 262,264, 265) medium to large, rather slender, solitary to
gregarious. Cap 50-100 mm wide, convex to plano-convex, with non-sulcate,
appendiculate margin, white, dry, strongly pulverulent-flocculose and under favour-
agﬁ:c conditions with large, slender, friable, conical warts when young, but soon
becoming completely pulverulent-subverrucose or volva breaking up into some
pulverulent crusts or many small, pulverulent patches, or very small, flocculose-
pulverulent, conical warts on somewhat shiny (probably subviscid) pileipellis.
Gills moderately crowded to crowded, adnexed to adnate, rather broad, white to
cream, with flocculose edge; short gills subtruncate (the shortest) to attenuate (the
longer). Stem 70-180 * 7-20 mm, tapering upward or subcylindrical, with slender,
deeply rootin%basc or with slenderly fusiform, fusiform, or napiform, up to 35 mm
wide, rooting bulb, solid, white, exannulate or with subapical, fugacious, flocculose,
annular zone, pulverulent to flocculose, without distinct remnants of volva or with
vague, flocculose-felted ridcfc at top of bulb. Flesh white, unchanging. Smell like
“cSloride gf Iét]nc" or “ol( .han;.” il Bl B

res [85/8] 10.5-13.5(-15.5) X 3.5-4.5 p, length-breadth ratio 2.6-4.2 (aver-
agcspo .0-5.45), cylindri(?a? to bacilliform, soﬁlcu'ms slightly curved, thin-walled,
smooth, colourless to yellowish, with guttulate, refractive contents, amyloid (Fig.

ExprLANATION OF Figures 260268

Figs. 260, 261. Amanita solitariiformis. — 260. Dried fruit-bodies. — 261. Spores. (Both
figs. from type.)

Figs. 262-266. Amanita rhoadsii var, rhoadsii, — 262, 263, Dried fruit-bodics, — 264. Section
of volval wart from cap. — 265. Dried fruit-bodies. — 266. Spores. (Fig. 262, from Hesler
21429; 263, from Mumill F 38904; 264-266, from type.)

Figs. 267, 268. Amanita rhoadsii var. flavotingens. — 267. Dried fruit-body. — 268. Spores.
(Both figs. from type.)
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266). Basidia 40-55 % 8-10 g, g4-spored, with clamps. Marginal tissue a rather
broad strip of clavate to piriform cells, 15-55 ¢ 10-25 u, and some hyphae. Trama
of gills bilateral; subhymenium ramose to inflated-ramose. Pileipellis poorly devel-
oped, consisting of interwoven hyphae 3-6 p wide, gelatinizing near surface only
with age. Remnants of volva on cap (Fig. 264) yellowish in alkaline solution, con-
sisting mainly of ellipsoid, elongate-ellipsoid, piriform, clavate, and subcylindrical,
but also a few globose, fusiform, and irregular cells up to 60 x 6o x and 120 % 35 i,
in erect, parallel rows intermixed with rather scarce (in type) to rather abundant
hyphae up to 10 ¢ wide and scattered, oleiferous hyphae. Trama of stem with large,
cl_ililvale cells among hyphae. Clamps observed at basidia and hyphae of trama of
gills.

Hasrrat & pistriBuTion.—Terrestrial in deciduous (often Quercus) and coniferous
woods in south-castern U.S.A.

Corrections ExamiNnen.— US.A.: South Carolina, Horry Co.,, SW
of Myrtle Beach, 28 July 1948, W. C. Coker 14442 (NCU); Alabama, Lee Co.,
Auburn, 1 Aug. 1955, L. R. Hesler & Moore 21958 (TENN); Florida: Wakulla
Co., St. Marks, 29 july 1054, 1. R. Hesler @9Campbell 21425 (TENN); Leo Co,,
Tallahassee, 30r]1|ly 1954, L. R. Hesler & Campbell 2142 (TENN, L); Alachua Co.,
Gainesville, 2 July 191)4, W. A. Mumnill F 38904 (FLAS); Putnam Co., Lake Rosa,
8 Sept. 1938, L. & A. 8. Rhoads I 18125 }hnlmypc: FLAS); near Melrose, 30 Aug.
1939, A. 8. Rhoads I rggrr (FLAS); Hillshorough Co., Tampa, 10 Oct. 1948,
G. F. Weber F 8565 (FLAS).

OgservaTions.— The long, pointed warts on the cap mentioned by Murrill in
the protologue have disappeared from the two dried type specimens nearly com-
pletely. Their caps are now entirely pulverulent with only scattered remnants of
warts in folds and wrinkles, In most of the other collections studied consipeuous
warts are also lacking, except in Rhoads I’ 19911, where quite a number of them, up
to 4 mm long and 3 mm wide, have been preserved. These warts are rather friable
and still more so is the layer of volva on which they are situated. Apparently that
is why in most preserved specimens (and perhaps also in many specimens in the
field) the large warts have disappeared and the caps are merely pulverulent. Fairly
often the remaining pulverulent layer of the volva breaks up again into large to
small patches or even very small, subconical warts, showing a somewhat shin
pileipellis between. In young stages the pileipellis is very difficult to locate but with
age 1t gelatinizes sligley at the surface when it is exposed.

The inflated cells in the warts on the cap are very clearly arranged in erect,
parallel rows. More or less the same type of arrangement is to be seen in the more
pulverulent basal layer of the volva on the cap.

The slender, rooting base of the stem of the largest type specimen (Fig. 265) is
rather atypical for the species. Usually there is a distinct, rather abrupt, fusiform to
napiform bulb with a more or less rooting base. However, all transitional forms are
present in the specimens studied.

Amanita rhoadsii differs from A, solitariiformis and A. subsolitaria, both occurring
in the same area, by its consistently narrower spores (width 3.5-4.5 u against 4.5-6 u),
its smell like ““chloride of lime,” and larger, more often clavate cells in the remnants
of the volva on the cap.

The shape of the spores is similar to that in A, roanokensis, but in that species
clamps are lacking and the structure of the volva is quite different.
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var. flavotingens Bas, var. nov.—Figs. 267, 268

[Venenarius flavescens Murrill in Bull. Florida agric. Exp. Stn 478: 24. 1951 (nom. nud.).]

A typo omnibus partibus contusis flavescentibus differt. Typus: ‘W. A. Murrill F 21676,
10 June 1950, Florida, Gainesville' (FLAS).
ErymoLocy: flavus, yellow; tingens, tinging.

Cap (Fig. 267) 65 mm wide, plano-convex, with non-sulcate margin, white,
turning ycl?ow when f)ruiscd, dry, completely pulverulent-subtomentose, near centre
sometimes with flufly, floccose, small warts. Gills crowded, touching stem, rather
narrow, white, yellow where bruised; short gills attenuate. Stem 80 X 10 mm,
equal but with elongate-napiform bulb 4o % 25 mm, solid, white, yellow where
bruised, floccose, exannulate, with some vague, friable fragments of volva at to
of bulb. Flesh white, turning yellow when cut, in stem at length turning reddisﬁ
brown. Taste mild. Smell slightly unpleasant.

Spores [,2511’ 10-12 X 3.5-4.5 p, length-breadth ratio 2.5-3.2 (averages 2.75-
.0), slightly yellowish, with guttulate contents, amyloid SFi . 268). Basidia 50-60 X
~11 p, 4- and 2-spored, with clamps. Marginal ussue iﬂ?cult to study. Trama of

gills difficult to study; subhymenium inflated-ramose (to subcoralloid?). Pileipellis
consisting of interwoven hyphae 2-5 u wide, rather strongly gelatinizing near
surface (also under remnants of volva!). Remnants of volva on cap yellow in alka-
line solution, consisting of more or less parallel, erect rows of mainly clavate, piriform
and ellipsoid, but also a few globose, elongate and irregular cells up to 70 x 40 u,
rather scarce hyphae 3-8 u wide and scattered oleiferous hyphae. Clamps observed
at basidia and hyphae of pileipellis.

Hanrrar & pistrisution.—Terrestrial under “Phoenix canariensis” [Hort. ex

Chabaud] in Florida.

Correction ExamMiNen.—U.S.A., Florida, Alachua Co., Gainesville, Univer-

sity Campus, 10 June 1950, W. A. Murrill F 21676 (type: FLAS).

OnservaTION.— The macroscapical characters in the foregoing description are

taken from an unpublished note by Murrill, present in the library of the University
Herbarium at Ann Arbor and apparently meant to be published in Mycologia.

This varicty differs from typical A. rheadsii mainly by the yellow discoloration
of all parts of the fruit-body when bruised or cut. It should be mentioned, however,
that the pileipellis is rather strongly gelatinized, also under the remnants of the
volva, that the smell is described as slightly unpleasant but not as that of “chloride
of lime,” and that on the average the spores are somewhat shorter than in typical
A. rhoadsii.

Stirps Crassiconus

Basidia with clamps. Spores 8-10 ;¢ long, subglobose to ellipsoid. Remnants of
volva on cap forming large, adnate, conical warts up to about 10 mm wide and 4 mm
high at centre of cap and consisting of irregularly disposed, rather small to small
inflated cells and abundant hyphaec.

The single species in this stirps seems in no way closely related to the other Soli-
tariae with clamped basidia. Because of the thick, probably greyish volva, consisting
of irregularly disposed hyphae and inflated cells, it secems to be connected with the
clampless A. strobiliformis.
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AMANITA CRASSICONUS, nom. frov.—Figs. 26g-271
ETyMOLOGY: crassus, coarse; conus, conc.

Fruit-bodies (Fig. 26g) medium-sized, rather slender. Cap about 70-go mm wide,
plano-convex with non-sulcate, appendiculate margin, rather cshJ, probably
whitish or pale greyish, dry, at centre with large, up to about 10 mm wide and 4 mm
high, probable pale grey,®® adnate warts, at margin merely felted-flocculose with
some scattered, crust-like, probably pale grey m;‘)a:chcs, at centre with unpolished
strips between warts. Gills crowded, free, moderately broad, probably white or
cream (pale ochraceous buff in dried specimens), with minutely flocculose edge;
short gills attenuate. Stem about 8o-100 mm long, about 8-10 mm wide, sub-
cylindrical with clavate-fusiform bulb about 30-40 X 15-25 mm, probably solid,
probably whitish with pale brownish grey tinge towards base, subfelted-flocculose,
exannulate, but in youngest specimen with narrow, vague, whitish (?2, flocculose
zone near top, at upper part Ofg:llb with very faint, thin, felted, incomplete, brown-
ish-greyish volval girdles disappearing with age. Flesh in dried specimens cream.

Spores [20/2] (7-{;!;10(—10.5) % 6.5-7.5(-8) p, length-breadth ratio :.1—1.15
(average 1.3), subglobose to ellipsoid, thin-walled, smooth, slightly yellowish, with
refractive, guttulate contents, amyloid (Fig. 270). Basidia 40-50 % 9-12 g, 4-spored
but some 3- and 2-spored, with cramps. Marginal tissue made up of scattered, more
or less repent, often oleiferous hyphae 2-5 o wide, with scattered ellipsoid, clavate
and irreg'u]arl‘ir shaped cells, Trama of gills bilateral; subhymenium inflated-ramose
to subcoralloid. Pileipellis not differenuated. Remnants of volva on cap (Fig. 271)
very pale brownish-greyish, consisting of irregularly disposed, abundant, small,
mainly subglobose to ellipsoid, but also clavate, elongate, and irregularly shaped
cells, 15-60 X 10-55 u, terminal or in rows on abundant, branching hyphae 2-8 u
wide, and rather abundant, branching, sometimes subcoralloid elements; oleiferous
hyphae scarce. Remnants of volva at base of stem similar to those on cap. Trama of
stem with large, clavate, terminal cells among longitudinal hyphae, with many
yellowish oleiferous hyphae. Clamps observed at basidia and hyphae of trama of gills.

Haprrar & pistriBurion.—Terrestrial in Nigeria.

CorrLecTiON EXAMINED.—NIGERIA, Northern Provinces, Kantagora,
Aug. 1963. 8.0. Alasoadura 117 (K).

Smﬁuwmons.—'rhc collection studied consists of two well-dried specimens and
has no ficld-notes or illustrations. Therefore, although 1 am convinced that it is
distinct, I refrain from deseribing this species definitively as new.

The microscopical structure of the volva of A. crassiconus resembles that in A.
baccata (= A. boudieri), but because of the greyish colour of the volva and the general
habit, the species is suggestive of A. strobiliformis. Because of the presence of clamps,
however, I have placed A. crassiconus not near one of these two species but in a
separate stirps.

Amanita crassiconus also bears some resemblance to the insufficiently known A.
robusta Bouriquet from Madagascar (see p. 563).

%% In preserved specimens tips of warts dark brown-grey, but this colour caused by dark-
coloured, hyphomyeetous fungus.

ExpranaTioN oF Fioures 269-274

Figs. 269-271. Amanita crassiconus, — 269, Dried [ruit-body. — 270. Spores. — 271, Crushed
volval wart from cap. (All figs. from Alaseadura 117.)

Figs. 272-274. Amanita ananaeceps, — 272. Dried fruit-bodies. — 273. Spores. — 274.
Elements of volval remnants from cap. (All figs. from type.)
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Stirps Grossa

Basidia with clamps. Spores g-13 u long, subglobose to cylindrical, average 1/b
1.3-2.1. Remnants of volva on cap shaped like crusts, patches, or rather formless
warts, consisting of irregularly disposed, abundant hyphae and inflated cells terminal
or in short terminal rows.

In stirps Grossa the Solitariae with clamped basidia and irregularly disposed
inflated cells and abundant hyphae in the volva are placed together. However,
because of the poor condition of the types of several species and the scantiness of
the material of most of them, some may have been placed here incorrectly.

For instance A. achroterrea, the volva of which was difficult to examine in the type,
is rather similar to A. conicobulbosa and once the structure of the volva is better
known it may have to be placed near that species in stirps Rhopalopus.

The structure of the volva in the type specimens of A. ananaeceps is also difficult
to analyze. A faint tendency to an erect arrangement of its elements was observed.
Perhaps in future this species will also have to be removed to stirps Rhopalopus or
Microlepis, On the other hand the type of A. farinacea, a species close to, or perhaps
identical with, A. ananaeceps was originally described as having a free, crisped limb
of volva at the base of the stem. This holds open the possibility that the outer layer
of its volva is submembranous and that A. farinacea belongs to stirps Limbatula in
subsection Limbatulae, but the presence of warts on the cap, mentioned in the proto-
logue and still perceptible in the type specimen seems to militate against this solution,

Amanita subalbida has likewise hesitatingly been placed in the present stirps. One
of the four complete type specimens shows a slight rim at the base of the stem. It is
difficult to decide whether it is a real volval limb or simply a circular volval ridge.
Since under the microscope there is no sign of a submembranous outer layer in the
volva, the species has been placed in the present stirps.

KEY TO THE SPECIES OF sTIRPS (rossa

1. Dark brown to grey-brown, tropical species. See key stirps Chlorinosma on p. 450.
1. White to pale greyish or buff coloured species from temperate regions.
2. Spores subglobose to ellipsoid; average I/b < 1.4.
3. Cap white (to pearl grey ?) with pulverulent to pulverulent-verrucose remnants

of volva. E. Australia. A. farinacea, p. 504
3. Colour uncertain, probably whitish. Cap with small, shapeless to conical warts.
Tasmania. A. ananaeceps, p. 503

2. Spores broadly cllipsoid to cylindrical; average I/b > 1.4.
4. Fruit-body small. Cap < 50 mm.
5. Fruit-body white, not changing colour. Base of stem sometimes with volval rim.
Dried type specimens very dark, with chocolate brown cap and gills. S. Australia,
A. subalbida, p. 510
5. Fruit-body white to yellowish or brownish, turning deep yellow when bruised,
Base of stem rooting. Gills remarkably thick and distant. See A. crassifolia on p. 516,
4. Fruit-body medium to very large.
6. Spores ellipsoid to subeylindrical; average 1/b > 1.65.
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7. Spores 6-7.5 u wide. Stem with submembranous, striate ring and strongly

clongate bulb. Sce A. conicobulbosa on p. 422.

7. Spores 5-6.5 p wide. Stem exannulate, with large, napiform bulb, W. Australia,
A. ochroterrea, p. 505
6. Spores ellipsoid to clongate; average 1/b 1.45-1.65.
8. Fruit-body large and very thickset. Stem 20-30 mm wide, with slighty
enlarged, clavate to subglobose base.

9. Remnants of volva on cap consisting mainly of medium-sized, ellipsoid
to globose cells on branching hyphac and only a few oleiferous hyphae.
Tasmania. A. grossa, p. 508

9. Remnants of volva on cap consisting of many clongate and only a few
ellipsoid to globose cells on branching hyphac; many elements oleiferous,
E. Australia. A. grossa sensu Aberdeen, p. 508

8. Fruit-body of normal proportions. Stem up to 20 mm wide., See key stirps

Rhopalopus on p. 414.

AMANITA ANANAECEPS (Berk.) Sace.—Figs. 272-274

Agaricus (Amanita) ananaeceps Berk. in London J. Bot. 7: 572. 1848. — Amanita ananaeceps
(“ananiceps”) (Berk.) Sacc., Syll. Fung. 5: 18. 1887.
? Agaricus farinaceus Cooke (sce p. 504).

Fruit-bodies (Fig. 272) medium to large, rather thickset. Cap about 6o-100 mm
wide, probably convex to plano-convex, with non-sulcate, appendiculate margin,
original colour unknown g:mw dark dull brown in type specimens), polished in
places, with small, about 1.5-3 mm wide, conical to shapeless warts; in one young
specimen at centre of cap each wart on a 4-6 mm wide, rounded elevation. Gills
probably crowded and moderately broad. Stem about 70-110 % 10-14 mm, equal
or slightly tapering upward, with short to clongate, marginate to submarginate,
napiform to ellipsoid bulb, furfuraceous to fibrillose, exannulate or with submem-
branous-felted, apical ring; remnants of volva lacking or forming a slight, sub-
floccose rim at top of bulb or a subverrucose zone at top of bulb and base of stem.

Spores [25[5L (9-)9.5-11.5 % (6.5-)7-8(-8.5) u, length-breadth ratio 1.2-1.55
{average 1.35), roadly ellipsoid, thin-walled, somewhat yellowish, with subgranular
contents, amyloid (Fig. 273). Basidia about 45-55 % 12-14 p, 4-spored, with
clamps. Marginal tissue present but difficult to swell, probably consisting of broadly
clavate or vesiculose cells. Trama of gills bilateral. Pileipellis made up of interwoven
hyphae 3-5(-8) u wide, locally with yellowish, refractive contents, gelatinized near
surface; oleiferous hyphac present. Remnants of volva on cap (Fig. 274) consisting
of a loose net of rather abundant hyphae 3-7 4 wide with branching parts often
somewhat inflated or subcoralloid, and of abundant, mainly piriform to clavate,
but also ellipsoid to globose, terminal or sometimes catenulate cells up to go % 50 u;
Ixrhaps in warts at centre of cap clavate cells in a more or less erect position; colour-
rc:;s in alkaline solution. Trama of stem with terminal, upright, clavate cells. Clamps
requent.

ITaT & pistriBuTioN.—Terrestrial in Tasmania; also in Australia ? (see A,
Sfarinacea).

CorLecTiON EXAMINED,—TAsSMANIA, Penguite, March 1805, R. C. Gunn 1777
(holotype: K).

OunservaTions.—Colours are not mentioned either in the protologue or on labels
or sheets of type specimens. From Berkeley’s comparison with A. nitida we may
assume that he probably thought the colours to be whitish.
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The name of this species is somewhat misleading. The wart-like remnants on the
cap are not very conspicuous. It is only at the centre of the cap of one of the type
sEccimcns that these warts occur on rounded elevations of the trama of the cap;
the other four caps are practically smooth. I think that these elevations are artificial,
gc_vccd!oping especially when young caps carrying wart-like remnants are poorly

ried,

At first sight the elements in the small warts on the cap appear to be irregularly
disposed. It seems, however, that especially in the warts at the centre of the cap the
rows of cells and elongate elements show a preference for an erect position. In that
case A. ananaeceps would take an intermediate position between the bulk of the
clamp-bearing species of subsection Solitariae and the small group of clamp-bearing
species in which all the elements of the volva seem to be irregularly disposed.

Amanita farinacea is probably identical with A. ananaeceps (see discussion on p. 505).

Amanita grossa differs from the present species especially in its very sturdy habit
and more felted volva,

Amanita FARINACEA (Cooke) Clel. & Cheel—Figs. 275-277

Agaricus (Amanitopsis) farinaceus Cooke & Mass. apud Cooke in Grevillea 18: 1. 18g0. —
Amanitopsis farinacea (Cooke) Sacc., Syll. Fung. 9: 2. 1891. — Vaginata farinacea (Cooke)
O. Kunize, Rev. Gen. Plant. 3 (2): 539. 1898. — Amanita farinaceae (Cooke) Clel. & Cheel
in Agric. Gaz. N.S. Wales 25: 888, pl. 1 fig. 3. 1914. — Aspidella farinacea (Cooke) E. J. Gilb. in
Bres., Iconogr. mycol. 27 (1): 79. 1940.

Descriprions & 1LLustraTiONs.—Cooke in Grevillea 18 (Austr. Fungi): 2, pl. 2 fig. B
18go; Handb. Austr. Fungi 4. 18g2; Clel., Toadst. Mushr. 8. Austr. 1: 51. 1934; E. J. Gilb.
in Bres., Iconogr. mycol. 27 (2): 385, (3): pl. 63. 1941.

Fruit-bodies (Fig. 275) of medium size, rather slender. Cap about 60-70 mm wide,
plano-convex, with non-sulcate, appendiculate margin, probably viscid when
moist (judging by the gelatinized pileipellis), with centre pulverulent-verrucose
from volva and margin with thin, pulverulent, crust-like areas. Gills crowded, free,
moderately broad, white, becoming yellowish. Stem about 70-100 % 12 mm,

ual, with small, subglobose bulb (basc of only type specimen badly damaged),
\g litl)c, exannulate, fibrillose, with rather thick, subflocculose volval rim at top of

ulb. 1

Spores [10/1] 9-10.5 x (6.5-)7-9 p, length-breadth ratio 1.1-1.5 (average 1.3),
subglobose to cllipsoig, thin-walled, colourless, mostly with one large, refractuive
body inside (Fig. 276). Basidia about 45-55 x 10-12 u, g4-spored, with clamps.
Trama of gills bilateral; subhymenium ramose. Marginal tissue consisting mainly
of small, globose to clavate cells up to 30 z wide. Pileipellis composed of interwoven
hyphae 3-7(-10) u wide with very slightly thickened walls, with almost completely

elatinized outer {‘aycr. Remnants of volva on cap (Fig. 277) made up of probably
urregularly disposed, branching hyphae 3-6 u wide and abundant, mostly piriform to
clavate, but also ellipsoid to globose cells up to about 60 X 40 g, terminal or in
short rows. Trama of stem with abundant, upright, terminal, large, clavate cells
among hyphae up to 12 u wide; oleiferous hypﬁac present. Rim at top of bulb
consisting of tissue similar to that of remnants of volva on cap. Clamps abundant.

HawiraT & pistrieurion.—Terrestrial in castern Australia,

COLLECTION EXAMINED.—AUSTRALIA, Queensland, Brishane, without date,
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F. M. Bailey 690 (holotype: K).

OgservaTions.— The foregoing description is based only on data taken from the
protologue, from a rough drawing and from the type specimen.

I have not studied the material referred to this species by Cleland & Cheel (1914:
888) and Gilbert (1941: 385). I sce little reason to question these authors’ inter-
pretation of A. farinacea, except in the case of Cleland’s (1934: 51) Mount Compass
specimens, which have cylindrical spores.

It should be noted that Cleland & Cheel (l.c.) reported that their specimens
matched the protologue. Nevertheless they described the cap as pearly grey, with
slightly darker warts, whereas in the protologue the cap 1s described as white.
According to them this species occurs lairly frequently around Srldncy. The ring
may be present and well-shaped or entirely absent. The rim on the bulb may be
lacking as well.

Amanita farinacea is very closely related to or identical with A. ananaeceps. Tt has
similar spores, a similar pileipellis, and the same type of tissue in the volva, while in
both species clamps are present.

Judging by the original descriptions, macroscopically the main difference is to be
found in the remnants of the volva on the cap. In A. ananaeceps the cap has been
described as arcolate with an angular, conical wart on each area and in 4. farinacea
as entirely farinaceous with erect, slightly projecting warts, especially at the centre
of the cap. '

Among the five type specimens of A. ananaeceps, however, there is only one in
which the centre of the cap is more or less arcolate, which in this case means that
the warts of the volva are situated on rounded clevations of the cap. I am fairly
certain that these elevations have been caused by drying. In the other type specimens
of A. ananaeceps small warts occur scattered over a nearly smooth cap, or else the
cap is glabrous.

Unfortunately the type of A. farinacea consists of only one specimen with a badly
damaged base of the stem while we do not know the original colours of the type
collection of A. ananaeceps. 1 do not wish to identify the two species before more
information is available from specimens collected at or near the two type localities.

Amanita ochroterrea Gentilli ex Bas, sp. nov.—Figs. 278-281

[Amanita preissii forma ochroterrea Gentilli in W. Austr. Nat. 4: 30, fig. 3. 1953 (not. val.
publ.).]

Pileus c. 100 mm latus, convexus dein planus vel plano-concavus, margine appendiculatus
neque sulcatus, sordide bubalinus, volvae reliquiis crustiformibus vel obscure verruciformibus
obsitus. Lamellae confertae, liberae vel subadnatae, sat latae, sordide bubalinae. Stipes
160-190 mm longus, 20-30 mm latus, subeylindraceus, bulbo napiformi, 60-70 mm longo,
40-55 mm lato praeditus, sordide bubalinus, farinaceus, exannulatus, deorsum volvac
reliquiis minutis squamiformibus, + in circulos dispositis ornatus. Sporac 11-13 X 5-6.5 p,
cylindraceae, amyloideae. Fragmenta volvac cellulis turgidis diversis hyphisque copiosis
inconditis composita. Fibulae praesentes. Typus: ‘7. Genullt, June 1953, W. Australia, Perth,
King’s Park’ (L).
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Fruit-bodies (Fig. 279) large. Cap 100-110 mm wide, convex to plane or plano-
concave with age, wit?n non-sulcate, appendiculate margin, dingy buff, darker
with age, covered with more or less felted-subfloccose, indistinetly delimited, patch-
or crust-like, (concolorous ?) remnants of volva especially at centre. Gills crowded,
free or just reaching top of stem, moderately broad, ventricose, dingy buff to dark
buff; short gills truncate (only a few scen). Stem 160-190 % 20-30 mm, equal or
slightly attenuate upward, with napiform bulb, 60-70 » 40-55 mm, dingy buff,
farinaceous above because of friable, evanescent ring, to squamufosc below; base of
stem (Fig. 280) and top of bulb with a few more or less concentric rows of recurving,
small scales, in places confluent to incomplete girdles. Spore print very pale buff,

Spores [20/1] (10-)11-15(-13.5) % 5-6.5 u, length-breadth ratio :.q—-ﬂ.ﬁ (average
2.1), cylindrical to elongate, often slightly attenuate towards base or slightly hooked
near apiculus, thin-wa[flcd, colourless to very slightly yellowish, with somewhat
refractive contents, amyloid (Fig. 278). Basidia about 50-55 % 11-12 g, i}-spm'ed
(only a few with sterigmata scen), with clamps. Marginal tissuc consisting of globose
to clavate cells 15-35 * 15-20 . Trama of gills impossible to analyze; subhymenium
probably ramose. Plleirel is a dense, difficult to delimit layer of interwoven hyphae
2-8 u wide; not or slightly gelatinized ncar centre, but distinctly gelatinized at
margin of cap. Remnants of volva on cap (Fig. 281) consisting of abundant, mainly
ellipsoid to globose, more rarely piriform, clavate, ventricose-fusiform or elongate
cells up to 8o x 8o or 120 x 80 u on rather abundant, branchinlg hyphac 4-8 u wide;
golden yellow in alkaline solution; inflated cells terminal or forming short chains;
elements irregularly disposed. Trama of stem with upright, terminal, clavate cells.
Scales at base of stem with tips consisting of tissue like that in remnants of volva on
cap, and rest of tissue like that in cortex of stem. Clamps present; found at basidia
and in pileipellis.

Haprrar & pistriBution.—Terrestrial in West Australia.

COLLECTION EXAMINED.—AUSTRALIA, W. Australia, Perth, King's Park,
June 1953, j. Gentilli (type: L).

OgservaTions.—The microscopical characters of the only specimen of the type
collection are rather difficult to study; the tissues are difficult to swell and parts of
the fruit-body are covered with sand. The cap is almost completely covered with a
felted volval layer; only at one narrow strip near the centre and at a few places
near the margin of the cap is a somewhat shiny pileipellis visible. But even there the
microscope reveals the presence of scattered, very small remnants of the volva.

Gentilli (L.c.) described the present fungus as a form of A. preissit, but in my
opinion it is not closely related to that species and deserves the rank of species, not
only because clamps are obviously present in A. achroterrea, but also because its
volva has a different, less membranous structure, and its pileipellis is less strongly
gelatinized.

Amanita ochroterrea suggests A. conicobulbosa in several respects but it differs from that
species in having slightly narrower spores, a less elongate bulb, a less strongly
gelatinized pileipellis, a more friable ring, and a somewhat different type of volva,
in which the clements are probably irregularly disposed.

Because of the last character, A. ochroterrea must be placed near A. ananaeceps and
A. farinacea, but it differs from both species in having cylindrical spores. The struc-
ture of the volval remnants on the cap of the type specimen of A. ochroterrea is,
however, difficult to analyze. If it should turn out that they consist of erect
elements, this species would have to be placed near A. conicobulbosa (sce p. 422).
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Figs. 275-277. Amanita farinacea. — 275. Dried fruit-body. — 276. Spores. — 277. Crushed
volval remnants from cap. (All figs. from type.)

Figs. 278-280. Amanita ochroterrea. — 278. Spores. — 279. Fruit-bodies. — 280. Base of
stem (% 2). (All figs. from type; 279, after Gentilli, 1933: fig. 3.)
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AMantTA GrOSsA (Berk.) Sacc.—Figs. 282-285

Agaricus (Amanita) grossus Berk. in Hook. f., Fl. tasm. 2: 242. 1860. — Amanita grossa (Berk.)
Sace., Syll. Fung. 5: 15. 1887. — Aspidella grossa (Berk.) E. J. Gilb, ir Bres., Iconogr. mycol.
27 (1): 79. 1940.

Fruit-bodies (Figs 282, 285) large, thickset. Cap about 100-140 mm wide, convex
to plano-convex, soon with flattened or somewhat depressed centre, fleshy, with
non-sulcate, appendiculate margin, white, with scattered, thin, white (?), irregularly
shaped, crust- to patch-like, rarely wart-like, vaguely delimited, subfelted-sub-
pulverulent remnants of volva (often thin, crust-like areas to patches near centre
and thin, crust-like zone at margin of cap); pileipellis not or only very slightly
polished, smooth. Gills adnexed to adnate, very broad, up to about 18 mm wide,
probably white, probably with subflocculose edges. Stem about {5—:00 X 20-30 mm,
equal or slightly tapering upward, with subclavate, clavate, ellipsoid or subglobose,
rounded to more or less pointed, non-marginate bulbous base up to about 50 x 40
mm, solid, white (?), fibrillose, exannulate, with some thin, subfelted patches of
volva on transitional zone bctwcc{n stem and bulb. — (

Spores [20/5] 11-12.5(-13.5) X (6.5-)7-8.5 u, length-breadth ratio (1.4-)1.5-1.7
(avera?c 1.6), ellipsoid to clongate, thin-walled, amyloid (Fig. 284). Basidia 4-spored,
with cam%s. Marginal tissue present but impossible to swell in type. Trama of
gills probably bilateral; subhymenium probably ramose. Pileipellis a rather thick
layer of interwoven hyphae 2.5-7(~10) u wide, distinctly gelatinizing near surface
with age; oleiferous hyphae present. Remnants of volva on cap (Fig. 283) consistin
of irregularly disposed, rather abundant, branching hyphae 3-7 x wide, on whic!
abundant, mainly ellipsoid or globose, but sometimes piriform or inflated-branching
cells, 25-55(-80) x 18-40(-60) p, close to pileipellis also elongate cells up to 120 x
35 #, termunal or in short rows; with scattered oleiferous elements present; slightly
ycl((‘)wish in alkaline solution. Trama of stem with terminal, upright, clavate cells
up to 250 % 40 u and J)crhaps larger, among hyphae 3-9 u wide; oleiferous hyphac
present. Clamps found only at basidia.

HaprraT & pistrisuTion.— Terrestrial in Tasmania; also in Australia? (see p. 51;2.

CoLLECTION EXAMINED.—TAsMANIA, without date, 7. D, Hooker 1412 (holotype: K)

OgservaTions.—The type consists of several slices of fruit-bodies. In general it is
very difficultto swell the tissues. Spores are abundant but also very difficult to swell.

Unless parts of the volval remnants have disappeared, the volva is rather thin.
In its thickest parts, at the centre of the cap, it seems as though in the inner layer
of the volva, close to the pileipellis, some clongate clements are present that are
lacking in the outer layer.

Among the species with clamps in subsection Solitariae, A. grossa represents a
rather unusual type because of its very sturdy habit, its non-marginate, subbulbous
base of the stem, and its rather thin volva, apparently consisting of irregularly
disposed elements, leaving only inconspicuous remnants at the base of thestem,
and scattered, small, thin patches or crusts on the cap.

AMANITA GROsSA sensu Aberdeen—Figs. 286-2g0

Cap (Fig. 287) 140 mm wide, flat with slightly revolute, non-sulcate margin, din
cream, with scattered, small, irregularly shaped, raised fragments of volva. Gills
crowded, adnexed, then free, cream with whitish edge, broad, about 12 mm wide;



Bas: Amanita sect. Lepidella 509

Fig. 281. Amanita ochroterrea. — Crushed volval remnants from cap of type.

Figs. 282-284. Amanita grossa. — 282. Dried fruit-bodies (white areas on cap representing
volval remnants). — 283. Crushed volval remnants from cap. — 284. Spore. (All figs.
from type.)
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short gills rounded-attenuate. Stem about 8o % 30 mm, with only slightly expanded
base, whitish, striate above attachment of pendent, submembranous, easily broken
and disappearing ring, with no remnants ol'F\'folva. Flesh white, not changing colour.

Spores [15/1] 9-12 X 6.5-7.5 pu, length-breadth ratio (1.2-)1.35-1.65 (average
l.<|.5T,l broadly cllipsoid to clongate, thin-walled, colourless, with granular contents,
amyloid (Fig. 286). Basidia 4-spored, with clamps. Pileipellis consisting of hyphae
3-8 u wide, gelatinized near surface, with rather manz refractive hyphac. Remnants
of volva on cap (Figs. 289, 2g0) consisting of branching, partly refractive hyphae

-8 p wide and subcylindrical to ellipsoid cells up to 100 % 35 and 65 x 55 u, at
east partly forming chains; many of the elements with yellowish, refractive contents
in one or both of their ends; oleiferous hyphae rather abundant. Trama of stem
with abundant, upright, terminal, large, clavate cells.

CoLLECTION EXAMINED.—AUSTRALIA, Queensland, Mt Glorious, 1961,
A. C. Aberdeen Gi1/133 (L).

OsservaTions.— The material available includes a dried sector of a nearly
glabrous cap, some fragments preserved in liquid, a rather extensive description, and
a rough drawing of a fruit-body. Unfortunately fragments of the volva are very
scarce.

The present collection from S.E. Queensland was received from Dr. J. C. Aberdeen
under the name A. grossa. It appears indeed to have many characters in common
with the type of that species from Tasmania. The main reason that I hesitate to
identify the two collections with each other is a difference in structure of the volval
remnants on the cap. In the type of 4. grossa the volva apparently consists mainly of
ellipsoid to globose, often pedunculate cells intermixed with only a few oleiferous
hyphae (Fig. 283). The few remnants of the volva in the present collection consist of
a striking number of elongate cells and many oleiferous hyphae (Figs. 289, 290).

Amanita grossa has been recorded from Australia by Cleland (1934: 50) and Gilbert
(1941: 383). 1 have not examined their material.

Amanita suarsipA Clel.—Figs. 291-293

Amantla subalbida Clel. in Trans. R. Soc. S. Austr. 55: 152. 1931. — Aspidella subalbida
(Clel.) E. J. Gilb. in Bres., lconogr. mycol. 27 (1): 79. 1940.

Descriprions.—Clel,, Toadst. Mushr. S. Austr. 1: 51. 1934; E. J. Gilb. in Bres., Iconogr.
mycol. 27 (2): 386. 1941. ‘

Fruit-bodies (Fig. 291) small. Cap about 30-45 mm wide, somewhat irregularly
convex to plane with slightly depressed centre, with non-sulcate, slightly appen-
diculate margin, dry (judging by the microscopical structure of the pi%cipcl]is, pro-
bably viscid when moist), pallid brownish to nearly white, with thin, pulverulent-
subfelted, concolorous ?, crust-like remnants of volva especially over centre. Gills

ExpranaTioN oF Ficures 285-200

Fig. 285. Amanita grossa. — Dried fruit-bodies of type.

Figs. 286-2g0. Amanita grossa sensu Aberdeen. — 286. Spores. — 287, Fruit-body. —
288. — Ring. — 28g. Crushed volval remnants from near centre of cap. — 2g9o. Same from
near margin of cap (dotted arcas representing yellowish, refractive contents). (All figs.
from Aberdeen 61/133; 287, after sketch in ficld-notes.)
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crowded, slightly adnexed, moderately broad, slightly ventricose, white, with
flocculose edge when young; short gills truncate to rounded-truncate. Stem about
0-50 X 8-10 mm, equal, with rather abrupt, globose to ellipsoid bulb about
-15 mm wide, solid, white, subpulverulent-subfibrillose, with apical, thin, pendent,
subf?:ltcd-mcmbranous, vaguely striate, sometimes fugacious ring and wit}; slight,
felted rim at top of bulb or no remnants of volva at aﬁ

Spores [33/4] 10-12.5(-13.5) X 5.5-7(-8) u, length-breadth ratio 1.5-2.0 (aver-
ages 1.65-1.8), ellipsoid to elongate, sometimes slightly attenuate downward or
substrangulate, thin-walled, colourless, often with refractive contents, amyloid
(Fig. 2g92). Basidia 40-50 x 10-12 pu, 4-spored, often without but sometimes with
clamps. Marginal tissue made up of loosely interwoven hyphae 1.5-4 u wide and
piriform to clavate cells 10-35 x 8-20 u. Trama of ﬁills bilateral; subhymenium
ramose to subcellular. Pileipellis a rather thick layer of interwoven hyphae 2.5-5 u
wide; gelatinized near surgxccc; pale brownish in alkaline solution. Remnants of
volva of cap (Fig. 293) consisting of loosely interwoven, branching hyphae 2.5-8
wide and scattered, globose, piriform, clavate or clongate cells up to 100 % 70 p,
terminal or in short rows; elements irregularly disposed; pale brownish in alkaline
solution. Trama of stem with abundant, lcrmi:mﬁos upright, clavate cells, usuall
not longer than 200 u, among scattered hyphae. Remnants of volva on bulb wit
outer part of rim consisting of tissue similar to that of remnants of volva on cap,
but withsmaller inflated elements. Clamps present but rare, seen only on some basidia
and some hyphae of trama of gills.

Hanrrar & pistriBuTioN.—Terrestrial in South Australia.

COLLECTION EXAMINED.—AUSTRALIA, S. Australia, Kinchina, 8 June 1925,
J- B. Cleland g267 (holotype: ADW),

OsservaTions.—The colour of the dried material is remarkably dark; the caps
and gills are dark chocolate brown, but the remnants of the volva on the cap are
pale ochraccous buff, and the stems and bulbs pale ochraceous brown with a slight
puéplish tinge.

lamps are distinctly present but scarce. It is my impression that they are to be
found especially at the base of the first-formed basidia.

One of the four type specimens has a slight volval rim at the top of the bulb. This,
together with the presence of clamps, could be an indication that A. subalbida should
be placed in stirps Limbatula of subsection Limbutalae, but since in the protologue
the volval remnants on the cap are described as mealy and the rim at the base of the
stem as [riable, I have placed it in stirps Grossa.

Amanita straminea, a small species in stirps Straminea, bears some resemblance to
A. subalbida. It differs, however, in that it lacks clamps, has straw yellow gills and
lacks volval remnants at the base of the stem.

Stirps STRAMINEA

Basidia clampless. Spores 8-13 u long, broadly clligsoid to cylindrical. Fruit-
baodies white or whitish but sometimes turning yellow when bruised or gills turning
ochraceous. Stem with immarginate bulb. Volva on cap forming a pulverulent to
flocculose layer or similar, thin patches, consisting of abundant, interwoven hyphae
bearing abundant, small to large, inflated cells terminal or in short, irregularly
disposed rows.
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Stirps Straminea includes those Solitariae which combine clampless basidia with a
whitish fruit-body and a thin, pulverulent-flocculose volva. It is the clampless
counterpart of stirps Grossa. From the equally clampless stirps Strobiliformis in which
the elements of the volva are also irregularly disposed, it can be distinguished mainly
by the thinness of the volva.

The last mentioned character and the resulting poor remnants of the volva at the
base of the stem cause the species of the present stirps to resemble those of section
Validae. But the long and relatively slender spores and the appendiculate margin of
the cap are indications that this stirps does not belong to that section but to section
Lepidella. This does not fully apply, however, to the insufficiently known A, californica,
which may have to be transferred to section Validae once it is better known.

It is possible that stirps Straminea represents merely a collection of small species
which are difficult to place because of obscure velar structures. In the case of A.
erassifolia even the absence or presence of clamps is uncertain.

KEeY TO THE SPECIES OF STIRPS Straminea

1. Fruit-body small, turning yellow when bruised. Gills thick, fairly distant to distant. Spores
8.5-13 X 4.5-6 u; I/b 1.6-2.5. Eastern U.S.A. A. crassifolia, p. 516
1. Fruit-body small to large, not turning yellow when bruised. Gills normal.
2. Spores 10-14 p long.
4. Fruit-body small; cap 30-55 mm wide.
4- Gills turning straw yellow. Ring membranous. S. Australia. A, straminea, p. 513
4. Gills white. Ring fairly fugacious. See A. subalbida on p. 510,
3. Fruit-body medium to large; cap (40-)60-150 mm wide.
5. Spores clongate to cylindrical; average I/b 1.8-2.1. See A. baccata on p. 442.
5. Spores cllipsoid to clongate; average /b 1.4-1.6. See A. strobiliformis on p. 519.
2. Spores 8-10 u long.
6. Spores 6-6.5 12 wide; 1/b 1.95-1.6. Stem with elongate, immarginate bulb. California.
A. californica, p. 517
6. Spores 4.5-6 1 wide; 1/b 1.5-2.0, Stem usually with short, submarginate to marginate
bulb. See A. silvicola on p. 526.

Amanita sTRAMINEA Clel.—Figs. 294-296

Amanita straminea Clel. in Trans. Proc, R. Soc. S. Austr. 51: 299. 1927.% — Aspidella
straminea (Clel.) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 79. 1940.
Descripion.—Clel., Toadst. Mushr. S. Austr. 1: 50. 1934,

Fruit-bodies (Fig. 29;1;] small. Cap about 40-56 mm wide, convex to nearly plane
with slightly depressed centre, with non-sulcate, slightly appendiculate margin,
white, unpolished, at first covered with pulverulent, thin, white remnants of volva,
glabrescent with age and then probably viscid when moist. Gills rather crowded,
adnexed to narrowly adnate, rather broad, up to 10 mm wide, straw yellow (more
or less Ridgway’s ‘straw yellow’; with age near Ridgway's ‘colonial buff’), with
whitish edge when young; short gills attenuate. Stem about 40-58 % 6-10 mm,

“ I Amanita straminea Sccr., Mycogr. suisse 1: g, 1833, had been validly published (see
foot-note 49 on p. 394) A. straminca Clel. would be a later homonym.
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ual, with subfusiform-ellipsoid, immarginate bulb about 15-20 % 8-12 mm,
solid, white, subpulverulent to subfibrillose, with pendent, membranous, subapical,
white ring, without perceptible remnants of volva. l-)'lcsh white. Spore print yellowish.

Spores [30/4] 10.5—:2?—1 .5) % (6-)6.5-8 p, length-breadth ratio 1.4-1.9 (ave-
rages 1.5-1.7), ellipsoid to elongate, rather thin-walled, colourless to slightly yellow-
ish in alkaline solution, usually with refractive contents, amyloid (Fig. 295). Basidia
about 45-55 % 10-12 u, g-spored, clampless. Marginal tissue scanty, consisting
mainly of clavate cells 20-45 5—80) % 12-25 u. Trama of gills bilateral ; subhymenium
inflated-ramose to subcellular. Pileipellis consisting of subradial, slightly thick-
walled hyphae Q.E—s(-ﬁ) u wide, embedded in gelatinous matter; gelatinized layer
rather thick; slightly yellowish in alkaline solution. Remnants of volva (Fig. 296)
scattered over greater part of surface of cap, consisting of irregularly disposed,
abundant hyphae, 3-9 u wide, on which short rows of ellipsoid to globose, more
rarely clavate to clongate, inflated cells up to 70 x 50 or 150 % 25 u. Stem with
abundant, upright, terminal, clavate cells among scattered hyphae. Clamps lacking.

Hanrrar & vistriBurion.—Terrestrial under shrubs in South Australia.

COLLECTIONS EXAMINED.—AUSTRALIA, S. Australia, Kinchina, 8 June 1926,
J. B. Cleland gz71 (lectotype: ADW).

In the original description two syntypes are mentioned, viz, one from Kinchina,
June 8, 1926, and another from Encounter Bay, without date. I received on loan
Cleland 9271 (Kinchina, June 8, 1926) and Cleland 9258 (Encounter Bay, without
date). As I am fairly certain that these two collections are not conspecific, the
choice of the lectotype is important, I have chosen Cleland 9271 for the following
reasons:

(i) The field-notes of Cleland 9271 fit the protologue almost exactly.

(ii) in Cleland g258 the base of the stem is surrounded by a groove; hence the bulb
is marginate and a narrow free limb is appressed against the base of the stem.
In Cleland g271 the base of the stem passes gradually into the bulb and there
are no discernible remnants of the volva there. In the protologue no rim or
limb on the bulb is mentioned.

(iii) The spore-sizes of the two syntypes differ. In Cleland 9258 1 found 9.5-12 x
5-6.5 u and in Cleland 9271 10.5-12(-13.5) % (6-)6.5-8 u. The spore-size given
in the protologue is 1113 % 7.5 p.

(iv) In Cleland g27: many basidia and spores have refractive contents which
probably cause the yellow tinge of gills and spore-print. This is not the case
in Cleland 9258.

Exepranation or FiGures 291-299

Figs. 291-293. Amanita subalbida. — 291. Dried fruit-bodics. — 292, Spores. — 293. Crushed
volval remnants from cap. (All figs. from type.)

Figs. 204-296. Amanita straminea. — 294. Dried fruit-bodies. — 295. Spores. — 296. Crushed
volval remnants from cap. (All figs. from type.)

Figs. 297-209. Amanita crassifolia. — 297. Spores. — 298. Dried fruit-body. — 299. Crushed
volval remnants from cap. (All figs. from Coker rozgz.)
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In the package of Cleland 9258 there is a slip of brown paper with the indication
“Portion of type,” probably written by Cleland himself. I think, however, that the
facts mentioned above show clearly that this indication is contrary to the protologue.
Gilbert (1940: pl. 55 fig. 6; 1941: 400) probably studied only Cleland 9258 and
considered that collection the type.

The excluded syntype, Cleland 258, is treated in this work as a nameless species
of Amanita placed near A. sublutea (sce p. 540).

For a comparison with A. subalbida, see the discussion under that species (p. 512).

AMANITA CRASSIFOLIA, nom. prov.—Figs. 297-299

Fruit-bodies (Fig. 298) small, rather slender, solitary. Cap 30-48 mm wide,
convex to plano-convex, with non-sulcate appendiculate margin, white to pale
yellowish with slight brownish tinge at centre, dry to subviscid, at first completel
covered by flocculose-verruculose layer of volva, later glabrous and shiny wilﬁ
scattered, vague, thin, subfloccose crusts or patches of volva; remnants of volva in
particular turning deep yellow when rubbed. Gills rather distant to distant, free,
moderately broad, 4-4.5 mm wide, ventricose, thick to very thick, white to cream
or yellowish, turning ycﬂow where bruised, with entire edge; short gills subtruncate
(the shortest) to attenuate (the longer). Stem 40-80 x 5-9 mm, slightly tapering
upward, with deeply rooting, subcylindrical, slightly wider base, solid, white to
yellowish, flocculose near top, flocculose-subsquamulose below, without distinet
remnants of ring or volva. Flesh white to whitish, turning yellow to deep yellow
when bruised or cut, rather firm. Smell like “ham,” “*meaty chlorine,” or indistinct.

Spores [40/2] 8.5-13(-13.5) ¥ 4.5-6(=7) i, length-breadth ratio 1.6-2.5 (averages
1.8-2.2), elongate to cylindrical, thin-walled, smooth, with slightly yellowish, gran-
ular, refractive contents, amyloid (Fig. 297). Basidia 35-45 % g-11 g, 4-spored,
Ecrhaps with clamps. Marginal tissue not found. Trama of gills not studied; sub-

ymenium irregularly cellular. Pileipellis thin, consisting of 2-6 u wide, interwoven
hyf;hac often with slightly thickened walls, yellow in alkaline solution. Remnants of
volva on cap (Fig. 299) madc up of irregularly disposed, abundant, branching hyphae
2-8(-10) u wide, often with slightly thickened walls, on which abundant, mainly
cllipsoid, piriform and broadly clavate cells, 20-80 x 15-45 p, terminal or rarely
in short rows, yellow in alkaline solution. Trama of stem with large, slenderly
clavate, terminal cells among longitudinal hyphae about g-10 p wide; yellow in
alkaline solution. Clamps perhaps present on basidia, but very difficult to demon-
strate, scarce or absent in sterile tissues.

Hanrrar & pistrisuTion.— Terrestrial in deciduous woods in eastern U.S.A.

CorrecTions EXAaMINED.—U.S.A,, North Carolina: Chapel Hill (?),
Price’s Creek, 11 Oct, 1936, W. C Coker 10292 (NCU); Watauga Co., Blowing
Rock, 26 Aug. 1922, A. Holland 5805 (NCU).

OsservaTions.—This provisional description is based on two unnamed collec-
tions each consisting of one specimen accompanied by field-notes. Unfortunately
the tissues of both specimens are very difficult to reinflate. Macroscopically they are
very similar and in their descriptions both collectors stressed the thick, rather
distant to distant gills and the yellow discoloration of all parts of the fruit-body after
bruising.

The gshapc of the base of the basidia suggests the presence of clamps there in
young stages, but I did not succced in discovering even one single distinct clamp.

The size and shape of the spores is different in the two collections. In Coker 10292
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they measure 10-13(-13.5) % 4.5-6(-6.5) p (/b 1.85-2.5; average 2.2) and in
Holland 5805 (8.5-)9.5-10.5(-13) % 4.5-6.5(-7) (I/b 1.6-1.9; average 1.8). Yet in
view of the otherwise great resemblance, I consider them conspecific.

The tissues of both specimens studied are difficult to reinflate and the presence
of clamps is uncertain. Therefore A. crassifolia is described here only provisionally,
though it is probably casy to recognize in the field because of its small size, its thick,
distant gills, and its yellow discoloration when bruised.

Amanita crassifolia suggests A. rhoadsii var. flavotingens but this differs in having
narrower spores, a volva with more often clavate cells in distinct rows, and normal
gills. Because of the 4.5-6 p wide spores A. crassifolia could be a small, lutescent
variety of A. subsolitaria, but in that species the inflated cells of the volva form longer
rows,

The structure of the volva of A. erassifolia somewhat resembles that of A. limbatula
and related species. But there owing to a thin submembranous outer layer the volva
tends to form a limb on the top of the bulb. This seems not to be the case in A.
crassifolia, but both specimens were deeply rooting in the soil and the base of one
was damaged.

AMANITA CALIFORNICA, nom. prov.—Figs. 300-302

Fruit-bodies (Fig. 300) medium-sized, rather slender. Cap about 6070 mm wide,
plano-convex, with non-sulcate, slightly appendiculate (?) margin, probably
whitish, almost completely covered by pulverulent-flocculose layer of whitish (?)
volva; shiny pileipellis showing only here and there. Gills crowded, moderately
broad, rounded necar margin o% cap, probably whitish; short gills attenuate. Stem
up to about 100 mm long and 6-8 mm wide, with slightly wider, subcylindrical,
rooting, basal bulb, probably whitish, exannulate and flocculose or with subfloc-
culose, apical ring, with hardly any remnants of pulverulent volva at base.

Spores [20/1] (7.5-)8-10(-10.5) % (5—)6-6.3(—7) , length-breadth ratio (1.2-)
1.35-1.6 (averages 1.45-1.5), broadly ellipsoid to ellipsoid, thin-walled, colourless
to slightly yellowish, smool:i\, with subreflractive, guttulate contents, amyloid (Fiﬁ'
;i‘ol). Basidia 40-45 % 8.5-11 pu, 4-spored, clampless. Marginal tissue not found.

rama of gills very difficult to reinflate; subhymenium probably cellular. Pileipellis
a rather thick layer of hyphae, upper part of which distinctly gcratinizcd. Remnants
of volva on cap SFig. g02) dingy vellowish in alkaline solution, consisting of abun-
dant, ellipsoid, globose, and piriform cells, 50-100 % 30-70 u, terminal or in short
rows on abundant, branching hyphae a-B(-m) pu wide; elements very probably
irregularly disposed. Trama of stem with clavate, mostly terminal cells up to 45 p
wide among longitudinal hyphae 3-10 p wide. Clamps not found.

CoLLECTION EKAMINED.—B.S.:\., California, Santa Barbara, 17 Febr. 1940
P. M. Rea 375 (MICH).

OnservaTions,—In the University Herbarium at Ann Arbor I saw two collections
of the Fracnt species (Rea 358 and 375), both from California, filed as A. solitaria,
which I was unable to identify with any species known. Unfortunately the collections
are not accompanied by field-notes and the valid publication of a name for this
species will have to await further information. From the fact that the collections
were identified as A. solitaria by their collector we may deduce that the fruit-bodies
were probably white or whitish.
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On account of the rather small, ellipsoid spores, the distinetly gelatinized pilei-
pellis, the absence of clamps, and the microscopical structure of the volva,
A. californica could be a white species of section Validae. Because of the rather friable
partial veil and the completely pulverulent volva combined with the probably
whitish colour of the fruit-body, however, the species has been placed here in
section Lepidella for the time being. In connection with this it would be very useful
to know for certain whether the margin of the cap is appendiculate or not.

I have considered the possibility that the present fungus is a slender form with
clongate bulb of A. silvicola, which species also occurs in western North America but
more to the north, However, the spores of A. silvicola are narrower (4.5-6 p wide)
and relatively more slender (I/b 1.5-2.0), while the inflated cells in the remnants
of its volva seem more frequently terminal than in A. californica.

Stirps STROBILIFORMIS

Basidia clampless. Spores 7-13.5 u long, broadly ellipsoid to elongate (I/b 1.2-2.0).
Volva white to Ig)r't:y, n'f,odcratel)? toﬂvery thick, bf'eakﬁ:g up into %ariously shaped,
flat patches to coarse, subconical, truncate, or shapeless warts, more rarely forming
a more or less continuous floccose-felted layer on cap; consisting of abundant,
interwoven, fairly broad hyphae bearing small to large, inflated cells terminal or in
short rows. Stem with immarginate, rarely submarginate bulb.

In stirps Strobiliformis the clampless Sofitariae with a fairly thick to thick, white to
greyish volva consisting of irregularly disposed hyphac and inflated cells, and with
an immarginate basc of stem are placed together.

In one of its species, viz. A. cinereopannosa, the volva is sometimes distinetly grey.
It can be distinguished from species with volval patches on the cap in the grey
series of the clampless Solitariae (stirpes Cinereoconia and Eriophora) by its large,
clongate spores.

Stirps Strobiliformis is closely related to stirps Straminea (p. 512) and bears, like
that stirps, a certain resemblance to stirps Grossa, in which, however, clamps are
present. But it is also conceivable that connextions exist with the clampless stirps
Polypyramis, in which the arrangement of the volval elements is not strictly erect-
parallel.

Amanila silvicola, placed in a separate stirps on account of its marginate bulb,
seems to be intermediate between the present stirps and subsection Limbatulae.

KEey TO THE SPECIES OF STIRPS Strobiliformis

1. Spores g-13.5 X 5.5-8.5 p.
2. Cap white, more rarely pale greyish or brownish-greyish, with thick, wart- to patch-
or crust-like, about concolorous volval remnants. Spores 10-13.5 % 7-8.5 p. Europe.
A. strobiliformis, p. 519
2. Cap whitish, greyish or pale greyish bufl, with rather thin, angular, patch-like,
sometimes irregularly wart-like, pale greyish buff to mouse grey volval remnants,
Spores g-12 X 5.5-6.5 p. Bastern U.S.A. A. cinereopannosa, p. 522
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1. Spores 7-10 X 4.5-6 p.
3. Spores 7-8.5 p long; 1/b 1.2-1.6, average 1.35. Stem becoming widely hollow. Fruit-
body small 10 medium. Malaya, A. centunculus, p. 533
3. Spores 8-10 p long; I/b 1.5-2.0, averages 1.65-1.85. Stem solid. Fruit-body medium
to large. See A. silvicola on p. 526.

Amantra sTroBiLiFormis (Paul. ex Vitt.) Bertillon—Figs. 303-305

Hypophyllum strobiliforme Paul., Iconogr. Champ. pl. 162 fig. 1. 1812-35 (not val. publ.).% —
Agaricus strobiliformas Paul. ex Vitt,, Descr. Funghi manger. 59, pl. 9. 1832. — Amanita
strobiliformis (Paul. ex Vitt.) Bertillon in Dechambre, Dict. encycl. Sci. médic. I 3: 499. 1866, —
Lepidella strobiltformis (Paul. ex Vitt.) E. J. Gilb. & Kihn. in Bull. Soc. mycol. France 44:
151. 1928, — Armillaria strobiliformis (Paul. ex Vitt.) Locquin in Bull. Soc. mycol, France 68:
167. 1952. — Amanita solitaria var. strobiliformis (Paul. ex Vitt.) Cost. & Duf., Nouv. Fl.
Champ., 2¢ Ed., 256. 1895. — Amanita pellita var. strobiliformis (Paul. ex Vitt.) Konr. &
Maubl., Ic. sel. Fung., fasc. 2: 35. 1926. — Amanita solitaria f. strobiliformis (Paul. ex Vitt.)
Cost. & Duf.,, Nouv. Fl. Champ. 3. 1891. — Amanita chlorinosma f. strobiliformis (Paul. ex
Vitt.) E. J. Gilb. in Bres., Iconogr. mycol. 27 (2): 393. 1941 (misappl.). — Lectotype: Paul.,
Iconogr. Champ. pl. 162 fig. 1.

Hypophyllum pellitum Paul., Iconogr. Champ. pl. 156bis. 1812-35 (not. val. publ.).* —
[Agaricus] “*Amanita’ pellita (Paul.) Secr., Mycogr. suisse 1: 13. 1833 (not val. publ.). ® —
Amanita pellita Paul. ex Bertillon in Dechambre, Dict. eneyel. Sci. médic, 3: 500. 1866. —
Amanita solitaria f. pellita (Paul. ex Bertillon) anonym in Schweiz. Pilzt., 2. Aufl,, 2: pl. 3.
1947. — Lectotype: Paul., Iconogr. Champ. pl. 156bis.

EXCLUDED MISAPPLICATIONS.—Amanila strobiliformis sensu Coker in J. Elisha Mitchell scient.
Soc. 33: pl. 50. 1917 (= A. ravenelit); A. chiorinosma f. strobiliformis sensu E. J. Gilb. in Bres.
Iconogr. mycol. 27 (2): 393. 1941 (= A. ravenelii).

NAME MISAPPLIED TO THE PRESENT SPECIES.—Amanita solitaria (Bull. per Fr.) Mérat sensu
auct. curop. plur. (see p. 395).

SeLECTED 1LLUSTRATIONS.—Barla, Fl. mycol. ill. Champ. Alpes-Marit. (1): pl. 4bis. 1888;
Schweizer Pilzt,, 2. Aufl,, 2: pl. 1, 3. 1947; Vesely, in Annls mycol. 3x: pl. 17, 18. 1933;
in Atl, Champ. Europe x: pl. 19-22, 44. 1934 (in 1933 and in 1934 same sct of photographs);
Vitt., Descr. Funghi manger. pl. g. 1832.

Fruit-bodies (Fig. 303) medium to large, rarely very large, solitary or sub-gre-
garious. Cap (50-)70-150(-220) mm wide, convex to plano-convex, sometimes
with flattened centre, white to pale grey or pale brownish grey, with non-sulcate,
ancndiculalc margin, slightly to strongly gelatinized pileipellis, and thick remnants
of white to pale grey or brownish grey, %ub)ﬂoccosc-fclted volva forming crusts,
patches or coarse, shapeless to truncate-subpyramidal warts. Gills white to cream,
crowded, moderately broad, with flocculose edge; short gills obliquely truncate to
attenuate. Stem Bo-180(-220) % 16-30(—40) mm, about equal, mostly thickset,
white, flocculose, with clavate, fusiform, napiform to cylindrical, often rooting,
small to very large bulb up to 8o X 50 mm, rarely bulb completely lacking, with
subfloccose-felted volval remnants forming one or more ridges, or rows of rather

“ I do not know the exact dates of publication of Paulet's plates. But that is of little
importance as neither the generic name Hypophyllum has been validly published nor, conse-
quently, the combinations with this gencric name,

® Sce foot-note on p. 394.
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coarse, mostly sha%cicss warts, or completely disappearing, with thick, soft, evanes-
cent, apical ring. Flesh white, unchanging, with indistinct or subraphanoid smell
and taste.

Spores [:Iojlé)] 10-13.5(-14.5) ® 7-8.5(—9.5) m, length-breadth ratio 1.3-1.8
(averages 1.4-1.6), ellipsoid 1o clongate, sometimes obovoid, thin-walled, colourless
or somewhat ycliowisg, with refractive-guttulate contents, amyloid (Fig. 304).
Basidia 50-65 X 10-14 p, 4-spored, clampless. Marginal tissue casily collapsing,
made up of abundant, rather small, ellipsoid, c[)iri orm, and clavate cells about
15-40 ¥ 12-20 u on hyphae running parallel to edge of gill. Trama of gills bilateral,
with scattered but very conspicuous, terminal, inflated cells up to 100 % 50 u when
mature; subhymenium ramose to subcellular. Pileipellis consisting of interwoven
hyphae 2-7 u wide, dinFy {ellowish in alkaline solution, distinctly gelatinized
near surface. Remnants of volva on cap (Fig. 305) colourless to dingy yellowish in
alkaline solution, consisting of abundant, branching hyphae 3-10 g wide on which
abundant, eclongate, clavate, ellipsoid, and globose cells up to 120 x 6o u and
70 % 70 u, terminal or in short rows; clements irregularly disposed. Trama of stem
made up of abundant, large, longitudinal, clavate, terminal cells up to 350 % 35 u
on scattered hyphae 4-10 p wide; with a few olciferous h;phac. Clamps not found.

Harrrat & pistrisuTion.—Terrestrial in woods in Europe (except northern
parts); preference for deciduous woods on heavy, calcareous soil.

COLLECTIONS EXAMINED.—ENGLAND, Surrczl, Norbury Park, 10 Oct. 1962,

R. W. G. Dennis (L); NetherLanps: Noord-Holland, Heemskerk, without
date, anonym (L); Utrecht: Bunnik, near Rhijnauwen, Sept. 1862, Hartsen
herb. Oudemans, L) ; Zeist, Wulperhorst, 21 Sept. 1925, O. F. Uffelie (herb. Uffelic) ;
selderland: Doectinchem, Slangenburg, 29 Sept. 1953, C. Bas 199 EL;
Zecland, Walcheren, Zeeduin, § Sept. 1938, H. S. C. Huygsman 30 & 358 (L);
Bercium, Montagne St. Pierre, 23 June 1950, R. de Nivelle (LG, L); Fraxce,
Haute Pyrénées, g? P¢, about 1945, anonym (1); CzecHosLovakIA: Bohemia,
Prague, 20 Juli 1966, 7. Durdil %ﬁ); Slovakia, Zirofice, 22 June 1942, V.
Vacek (PR); Austria, Nieder-Oesterreich, Strasshof-Silberwald, June-Aug. 1930,
Th. Cernohorsky & [E. Wallauschek (Litsch. & Lohw., Fungi sel. exsice. curolp. 5;
PR); ItaLy, Trentino: Trento, Goceiadoro, 23 June 1904, J. Bresadola (S);
Margone S of Trento, Oct. 1901, J. Bresadola (S); Sopramonte W. of Trento, Aug.
1897, Turco-Lazzari (S): Vilazzona SE of Trento, July 1g9o1, Turco-Lazzari (S).

OpservaTions.—The present description is based on the collections mentioned
above. About 20 other collections of A. strobiliformis, mainly from Czechoslovakia,
have been compared with it.

NOMENCLATURAL NoTE.—The present species has [requently been called A
solitaria by European authors. The application of this name depends on its tl!r[piﬁ-
cation. On p. 396. I have explained why in my opinion Bulliard’s Plate 48 (Herb.
France 1781) representing ‘A. echinocephala’ should be chosen as lectotype. Conse-
quently A. solitaria then becomes the correct name for *A. echinocephala’. 1t should no
longer be applied to the present specices.

»

Amanita strobiliformis has an extremely variable appearance but is rather casy to
recognize because of the clampless basidia, the large, cllipsoid to elongate spores, the
thick, soft, incoherent, partial veil, and the thick volva made up of irregularly
disposed, abundant hyphae, and medium to large, mostly terminal, inflated cells,

The great variability of the fruit-body is mainly caused by the colour, which
ranges from white to brownish grey, the size and shape of the bulbous base of the
stem, which varies from small and subcylindrical to very large and ventricose-
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Figs. 300-302. Amanita californica. — 300. Dried fruit-body. — 301. Spores. — g02. Crushed
volval remnants from cap. (All figs. from Rea 375.)

Figs. 303-305. Amanita strobiliformis. — 303. Fruit-body. — 304. Spores. — 305. Crushed
volval remnants from cap. (All figs. from Bas r99.)
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fusiform or elongate-napiform, and the shape of the remnants of the volva on the
cap and the stem, probably determined by the humidity and the resulting grade of
cohesion of the volva and gelatinization of the pileipellis during the development of
the fruit-body.

In the material studied I found no grounds for distinguishing between *A. stro-
biliformis® and ‘A, pellita’, not even at the level of variety or form. The two forms
depicted in the **Schweizer Pilztafeln™ (2: pl. 1, 4) represent two extreme forms,
present among the collections mentioned above, but there connected by inter-
mediates. Observations on the microscopical structure of the young volva may
throw a new light on this problem but these are still lacking.

Amanita cinereopannosa Bas, sp. nov.—Figs. 306-310

Pileus 40-100 mm latus, ¢ statu convexo expansus, extremo leviter depressus, margine
appendiculatus neque suleatus, albidus vel griseo-bubalinus, centro subobscurus, subviscidus,
fragmentis volvae irregulariter verruciformibus vel applanatis, 2-10 mm latis, griseo-bubalinis
vel subfuliginosis ornatus. Lamellae (sub)confertae, liberae, angustac vel sat latae, albae,
Stipes 100-160 X 10-15 mm, basi clavato-bulbosus vel ventricoso-fusiformis, solidus, albus,
deorsum brunneo-griseus vel griseus, annulo deciduo praeditus, mox exannulatus, sursum
pulverulentus, deorsum lacero-fibrillosus, basi fragmentis volvae griscolis, applanatis 4+ con-
centrice ornatus. Caro alba, odore obscuro certe haud A. chlorinesmae. Sporac g-12.5 x
5.5-6.5 p, clongato-cllipsoideae, in cumulo albae, amyloideac. Fragmenta volvae cellulis
turgidis flavidis vel brunneis terminalibus vel catenulatis hyphisque inconditis composita.
Fibulae absentes. Typus: ‘C. C. Thomas, 24 Aug. 1919, U.S.A., Maryland, Takoma Park’
(MICH).

ErymoLocy: cinereus, grey; pannosus, covered with rags.

Fruit-bodies (Figs. 306-308) medium to very large, solitary or subgregarious.
Cap 8o-160 mm wide, convex to expanded, with age sometimes subconcave, with
non-sulcate, sli htlz‘ appendiculate margin, rather thin-fleshed, dull whitish, greyish
white, “pale drab” or “pale smoky bufl”, usually with slightly darker centre,
subviscid, with scattered but abundant, soft, pulverulent-subfelted, “‘grey-buff”
to “smoky drab” or “mouse grey,” low irregular warts to flat, angular patches.
Gills rather crowded to crowded, free, narrow to rather broad, 6-12 mm wide,
pure white, with minutely flocculose edge; short gills attenuate. Stem 100-160 %
10-15 mm, subcylindrical or tapering upward, with clavate to broadly fusiform,
slightly rooting bulb up to 60 x 40 mm, solid, white, but lower part usually brown-
ish grey to grey, above pulverulent, below more or less fibrillose-lacerate, with
flocculose-subfelted, ephemeral, greyish, apical ring, at lower part of stem and upper
Eart of bulb usually with a few transverse bands or concentric rows of patches formed

y greyish flocculose-pulverulent volva; remnants of volva on stem and bulb some-
times provoking splitting of the tissue underncath and formation of fleshy scales or
even one or two sheathing, circular limbs. Flesh white, unchanging. Smell absent
or “slightly meaty,” not like “chloride.” Spore print almost pure wﬁitc.

Spores [80/7] 9-12.5(-14) X 5.5-6.5(-7) u, length-breadth ratio 1.5-2.0(-2.2)
(averages 1.65-1.9), clongate, sometimes ellipsoid or cylindrical, sometimes subre-
niform, thin-walled, colourless, with subgranular to subopaque, refractive contents,
amyloid (Fig. 309). Basidia 35-50 % 9-12 g, 4-spored, clampless. Marginal tissue
consisting of mainly clongate-cllipsoid to c{avatc, but also piriform, ellipsoid, and
subglobose cells 25-75 % 20-40 . Trama of gills bilateral, probably with terminal
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inflated cells; subhymenium cellular to irregularly cellular. Pileipellis made up of
‘interwoven hyphae 2-9 u wide, sometimes with pale brownish contents, distinctly
gelatinized near surface, with scattered oleiferous hyphae. Remnants of volva on
cap (Fig. 310) consisting of pale yellowish-brownish to brown, ellipsoid to globose,
sometimes also piriform, clavate or clongate cells up to 8o x 60 pu, in short rows
or terminal on rather abundant to abtmgam hyphae 3-10 ¢ wide, sometimes with
inflated ramifications, with scattered oleiferous hyphae; cfcmcms irregularly dis-
md. Trama of stem with terminal, large, clavate cells. Remnants of volva at

of stem composed of pale greyish-brownish to nearly colourless, globose, ellip-
soid, clavate and clongate cells up to 100 % 80 u, terminal or sometimes in short
rows on very abundant, often irregular, repeatedly branching hyphae 2-10 g wide;
elements irregularly disposed. Clamps not found.

Haprrat & pistrisuTion.—Terrestrial in woods; type collected in pine-forest;
easter U.S.A.

CorLrLecTioNs EXAMINED.—U.S.A.: Massachusetts, Franklin Co., Mt
Toby, 25 Aug. 1963, C. Bas g;'_QBB (L); Maryland, Montgomery Co., Takoma
Park, Sligo Creck opposite Sanitarium, 24 Aug. 1919, C. C. Thomas (type: MICH
under A. cinereovolvata Kaufim. ined.); Tennessee, Great Smokf Mountains,
Cades Cove, 1 July 1955, L. R. Hesler & Campbell 21822 (TENN, ;z; North
Carolina: Watauga Co., Blowing Rock, Aug.-Sept. 1899, G. F. Atkinson 373:C
CUP); Macon Co., Highlands, 29 July 1931, W. C. Coker 8989 (NCU) ; 4 Aug.
938, W. C. Coker 10858 (NGU); 10 July 1941, W. C. Coker 1 2365 (NCU ).

This species, with its large fruit-body and viscid, pale cap with scattered, lumpish,
greyish warts to flat, irregularly shaped, greyish patches, has already been recognized
as distinct by W. C. Coker and C. H. Kauffman, as appears from their notes accom-
panying some of the collections cited above.

Amanita cinereopannosa differs from A. cinereoconia in the usually larger size, the
viscid pileipellis, and the irregularly disposed elements in the remnants of the volva.
In colours and size it sometimes resembles A. tephrea (p. 452) from the same regions,
but in that species clamps are present and the remnants of the volva on the cap are
much more pulverulent, tending to form a continuous layer over the entire cap.

Awmanrta cextuncurus Corner & Bas—Figs. 311-313

Amanita centunculus Corner & Bas in Persoonia 2: 258. 1g62.

Fruit-bodies (Fig. 312) medium-sized, rather thickset, solitary or subgregarious.
Cap 50-60 mm wide, convex to plane, with non-sulcate, slightly appendiculate
margin, white, dry (when collected, but in view of structure of pileipellis probably
subviscid when moist), with a few 5-15 mm wide and 1-2 mm thick, angular, flat,
white then brownish, felted-membranous patches of volva, otherwise partly glabrous
and smooth, partly thinly felted to furfuraceous. Gills crowded, narrowly adnate to
free, rather thick and narrow, 3-4 mm wide, white, with thick, micaceous-pruinose
edge; short gills truncate to obliquely truncate (the shortest) to attenuate (the
longer). Stem 40-50 % 10-13 mm, subceylindrical, slightly enlarged at base or with
slenderly fusiform bulb, sli ?n]y rooting, bccomin% widely hollow, white, wholl
flocculose-pruinose, more or less annulate, at base at first with some white to brownis!
patches, later obscurely and thinly peronate with fading remnants of volva, finally
at base merely flocculose. Ring 6-10 mm wide, apical, pendent but entirely attached
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to stem, white, felted-floccose, striate on upper side, splitting and becoming lacerate
with age. Flesh white, rather soft, 5-6 mm thick near centre of cap.

Spores [20[2] 7-8.5 x (4.5-)5-6(-7.5) p, length-breadth rauo (1.05-)1.2-1.6
(average 1.35), ellipsoid, sometumes, broadly ellipsoid, rarely subglobose, thin-
walled, colourless, with refractive guttulate to granular contents (cloudy vitreous
when fresh), amyloid (Fig. 311). Basidia (30-)35-45 » 9-12 p, 4-spored, clampless.
Marginal tissue a thick sterile strip of clavate to globose cells mainly 20-50(-70) x
10-30 p. Trama of gills bilateral, with up to 100 u long and up to 35 u wide, clongate
to clavate, probably partly terminal cells; subhymenium ramose when young,
becoming subcellular with age. Pileipellis rather thick, with interwoven hyphac
1.5-3 u wide in gelatinized u;lapcr part and crowded, radial hyphae up to 8 u wide
in lower part. Remnants of volva on cap (FiF. 313) consisting of irregularly disposed,
mainly ellipsoid to ovoid, but also more rarely clavate or clongate cells up to 40 x 30
i, usually (always ?) terminal on abundant, frequently branching hyphae 2-8 u
wide, intermixed with a few oleiferous hyphae. Remnants of volva at base of stem
similar to those on cap but hyphae more abundant, Trama of stem with subcylin-
drical to clavate, terminal (sometimes also catenulate ?) cells up to 250 x 40 g
among rather abundant hyphac 2-10 x wide and a few oleiferous hyphae. Clamps
not found.

Hasrrat & pisTripuTioN.—Terrestrial in tropical forest; Malaya.

CoOLLECTIONS EXAMINED.—SINGAPORE, Bukit Timah, 16 Aug. 1939. E. 7. H.
Corner (holotype: L, K).

OsservaTions.—I found no difference between the structure of the tssue at
the surface of the volval patches on the cap and that of the tissue inside these patches.
The marked coherence in the tissue of the volva seems to be due merely to the
abundance of interweaving hyphae and not to a membranous outer layer.

Because of the absence of clamps, the thick volval patches on the cap, consisting
of irregularly disposed hyphae and, mainly terminal, cells, the whitish colours, the
cllipsoid spores and the rather incoherent ring A. centunculus must be placed near A,
strobiliformis (p. 519). It differs clearly from that species, however, in having con-
siderably smaller spores, smaller cells in the tissue of the volva, a smaller fruit-body,
and a hollow stem.

Stirps SiLvicora

Basidia clampless. Spores 8-10 p long; 1/b 1.5-2.0. White, medium to large,
usually thickset fruit-body with marginate bulb without volval limb. Volva con-
sisting of irrcgularly disposed, rather abundant hyphae and small to large inflated
cells; without submembranous outer layer.

Because of the marginate bulb without volval limb, Amanita silvicola, the only
species in this stirps, resembles A. inodora in subsection Limbatulae rather strongly.
As I was unable to find a trace of a (sub)membranous layer at outer or inner surface
of the volva of A. silvicola, however, I have placed stirps Silvicola in subsection
Solitariae. Nevertheless it seems to represent an unmistakable link between stirpes
Straminea and Strobiliformis on the once hand and subscction Limbatulae on the
other.
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308

Figs. 306-310. Amanita cinereopannosa. — 306-308. Dried fruit-bodies. — 309. Spores, —
g10. Crushed volval remnants from cap. (Fig. 306, from Coker 898g; 307, from Coker 10858;
308, from Bas 3798B; 309, 310, from type.)

16
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Key 1O THE SPECIES OF sTIRPS Silvicola

1. Spores 8-10 X 4.5-6 p. North-western U.S.A. and south-western Canada,
A. silvicola, p. 526
1. Spores 11.5-13.5 X 3.5-4.5 @ See A. inodora in stirps Roanokensis on p. 547.

Amanrra siwvicora C. H. Kauffm.—Figs. 314-316

Amanita silvicola Kauffm. in Pap. Michigan Acad. Sci. 5: 123, pl. 4. 1926, — Aspidella
silvicola (Kauffm.) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 79. 1940.

Descriprions & LLustrations.—Hotson in Mycologia 28: 73. 1936; E. J. Gilb. in Bres.,
Iconogr. mycol. 27 (2): 397. 1941; (3): pl. 67. 1941; A. H. Smith, Mushr. nat. Habit. 2:
fig. 138. 1949; Bandoni & Szczawinskii, Guide comm. Mushr. Br. Columbia 28 (photogr.).
1964.

Fruit-bodies (Fig. 315) medium to large, thickset, subgregarious to subcespitose.
Cap 50-120 mm wide, convex with slightly flattened centre to plano-convex or
flat, with non-sulcate, appendiculate margin long remaining inflected, at first
completely covered by rather thin, soft, white to sordid, floccose, continuous layer
of volva, later often with scattered, large to small, floccose to felted, irregular patches
of volva on subviscid, white pileipellis. Gills crowded, free to narrowly adnate,
often with corresponding lines at top of stem, rather narrow to moderately broad,
white, with flocculose edge; short gills rounded-subtruncate to attenuate. Stem
Go-100 % 15-25 mm, subcylindrical, with marginate, low-turbinate to subnapiform,
but later often immarginate, clavate to slenderly clavate bulb up to 30 mm wide,
with rounded, rarely rooting base, solid, white, floccose, exannulate or with evanes-
cent, floccose, annular zone, with floccose to felted remnants of volva on outside of
bulb sometimes forming a slight, fluffy rim at margin or top of bulb. Flesh white,
soft. Smell and taste indistinct.

Spores [g0/2] 8-10(-11.5) X 4.5-6 g, length-breadth ratio 1.5-2.0 (averages
1.65-1.85), cllipsoid to elongate, sometimes ovoid, often with rather strongly pro-
jecting apiculus, thin-walled, smooth, colourless, with subgranular, refractive con-
tents, amyloid ﬂl“ig. 316). Basidia 40-55 % 8-10 u, mostly 4-, occasionally a few
2-spored, clampless. Marginal tissue consisting of hyphae 2-6 p wide, often parallel
to edge of gill and spheropedunculate to clavate, terminal cells 20-35 » 12-20 u.
Trama of gills bilateral, with terminal inflated cells; subhymenium ramose when

oung, inflated-ramose to subcellular with age. Pileipellis consisting of interwoven
wyphae 2-6 u wide, distant by gelatinization in 30-50 u wide upper layer. Remnants
of volva on cap (Fig. 314) colourless in alkaline solution, composed of rather abun-
dant, frequently branching, loosely and irregularly disposed hyphae, mostly 3-8 u
wide, on which abundant, generally terminal, mainly globose to broadly ellipsoid
cells, 35-100 % 30-90 u, but especially near pileipellis also clavate, fusiform and
subceylindrical cc%ls up to 120(-200) x 35 u; small cells sometimes in short rows.

ExprLANATION OF FIGURES 311-319

Figs. 311-313. Amanila centunculus. — 311. Spores. — 312. Fruit-bodies (after dried
specimen), — 313. Crushed volval remnants from cap. (All figs. from type.)

Figs. 314-316. Amanita silvicola. — 314. Crushed volval remnants from cap. — 315. Dried
fruit-bodies. — 316. Spores. (Fig. 314, from Smith 3398; 315, 316, from type.)

Figs. 317-319. Amanita limbatula. — 317. Dried fruit-bodies, — 318. Tissuc of volval flakes
from cap. — 319. Spores. (All figs. from type.)
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Remnants of volva at base of stem similar to those on cap, but inflated cells smaller
and less abundant. Trama of stem with terminal, clavate cells up o 350 x 60 pu,
on longitudinal hyphae 3-10 p wide. Clamps not found.

Hasirat & m:n‘n.uw'rtoN.—’{fcrrcstrial in woods and on prairies (Hotson, 1936:
73) in north-western U.S.A. and western Canada (Bandom & Szczawinski, 1964:
27), type collected in dense Tsuga-Thuja forest with underbrush.

CorrecTioNs EXAMINED.—U.S.A.: Washington, Joyce, 28 Oct. 1935,
A. H. Smith 3398 (MICH, L; photogr. in E. ]J. Gilb,, 1941: pl. 67); Oregon,
Clackamas Co., Mt. Hood, 30 Sept. 1922, C. H. Kauffman (holot{rpc: MICH).

OnservaTtions.—Young fruit-bodies of A. silvicola are completely flocculose. It
seems improbable that initially the volva has a thin, submembranous outer layer.
This must still be checked in young, fresh f[ruit-bodies, especially near the
margin of the bulb.

The white Amanita silvicola with its usually medium-sized thickset fruit-body with
marginate bulb and its floccose volva and ring is a very characteristic species from
the north-western U.S.A. and western Canada. According to the literature it is one
of the few species of Amanita which ventures into the prairie. Therefore it is probably
not obligate-mycorrhizal. But it should be checked whether it is not associated with
dwar( shrubs.

The shape of the fruit-body of A. silvicola, especially that of the stem, suggests
a relationship to A. inadora and A. mutabilis in subsection Limbatulae. In both these
species, however, the outer layer of the volva is more or less differentiated from the
basic tissue of the volva by a greater abundance of hyphae, making the layer more
or less submembranous. This seems not to be the case in A. silvicola. The fruit-bodies
of this species as depicted by A. H. Smith (1949: fig. 138) are so decidedly floccose
on the cap and at the base of the stem, that it seems very unlikely that the volva has
a differentiated outer layer.

In the dried specimens studied the cap is more or less covered by a thin, felted
volval layer, sometimes broken up into vague patches. But under the microscope 1
was unable to demonstrate a differentiated layer in these volval remnants. Therefore
I have placed A. silvicola in subsection Solitariae. But further observations on the na-
ture of the volva in young, fresh or recently well-dried specimens are badly needed.

Subsection Limbatulae Bas, subsect. nov.

Amanita sect. Roanokenses Sing. in Lilloa 22: 388. “1949™ 1951 (not val, publ.); ex Sing.
in Sydowia 15: 67. 1962. — Type: Amanita roanokensis Coker [sensu Sing. = ? A. inodora
(Murrill) Bas].

Volva cellulis turgidis hyphisque confusis composita, strato externo submembranaceo
praedita, sublimbata vel circumscissens. Typus: Amanita limbatula Bas.

Volva consisting of irregularly disposed hyphae and inflated cells, with more or
less distinct submembranous outer layer, hence often forming a slight limb at top
of bulb and submembranous to felted patches, more rarely indistinct warts or a
crust-like layer on cap; sometimes, however, volva felted-subpulverulent, but then
circumscissile and bulb distinctly marginate. Fruit-bodies small to large, white to
cream or pale bufl, rarely with pinkish or yellowish tinges or reddish at base of
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stem. Cap dry to viscid. Gills white to cream, rarely pink, perhaps sometimes yellow,
often turning dark after drying, Stem with globose, ellipsoid, fusiform or napiform,
non-radicate, often marginate bulb. Ring membranous, submembranous-fugacious
or friable. Flesh probably always white or whitish, rarely turning pink when exposed.
Smell indistinct or, more mrc{ , like “chloride of lime,”” in one species like garlic.
Spores g-15 p !onf, clongate to bacilliform, rarely ellipsoid, thin-walled, mostly,
smooth, rarcly partly with small amyloid warts, with normal, abrupt apiculus, white
in the few spore prints available. Clamps present or absent.

Hanrrat & pistriBUTION.—In mixed forests or under Quercus or Pinus in temperate
to subtropical eastern and south-eastern U.S.A.; in shrub vegetation and savannahs,
sometimes under Eucalyptus in West and South Australia; often on dry sandy soil.

Subsection Limbatulae comprises the species of section Lepidella with a volva of
which the greater part consists of irregularly disposed hyphae and inflated cells but
the outer layer, and sometimes also the inner surface layer, of more abundant
hyphae. Hence a slight volval limb is often formed on the basal bulb. In expanding
specimens this limb is sometimes found appressed against the base of the stem, but
sometimes {ree and separated {rom the stem by a circular groove (Figs. 336, 340, 350)
which probably indicates the place where the margin of the cap was situated in the
button-stage. In addition to this the bulb of the stem may be marginate itself and
there may be a second circular groove on the top of the bulb but then between the
margin of the bulb and the insertion of the volva (Fig. 321).

In a single case, viz. in A. inodora, the volva is very thin and does not leave a limb
on the bulb, although the outer layer of the volva is more or less submembranous.
In that case the bulb is distincly marginate.

The intermediate position of subsection Limbatulae between sections Lepidella and
Amidella has already been mentioned in the discussion under section Lepidella
(p. 344). Since in subscction Limbatulae the cap is nearly always decorated with
remnants of the volva and the volval limb is fragile and often rather indistinct I
have placed this subsection in scction Lepidella.

Until the species of seetion Amidella have been studied more thoroughly, however,
the delimitation of subsection Limbatulae with respect to section Amidella is arbitrary.
It is very well possible that in future no significant gap will prove to exist between
sections Lepidella and Amidella.

The number of species in subsection Limbatulae is [airly small and the majority of
them are still poorly known. In order to avoid presenting too many stirpes that
include only one or two species, [ have classified the species in three stirpes, distin-
guished rather arbitrarily according to the presence or absence of clamps and the
shape of the spores.

Key 1o THE STiRPES OF suBSEGTION Limbatulac
1. Basidia with clamps. Stirps Limbatula, p. 530
1. Basidia clampless.
2. Spores > 8 p.
3. Spores broadly ellipsoid to cylindrical; 1/b 1.4-2.4. Stirps Preissit, p. 535
3. Spores cylindrical to bacilliform; I/b 2.5-4.0. Stirps Roanokensis, p. 546
2. Spores 6.5-7.5 ¥ 5-5.5 p. Sce A, duplex in excluded species on p. 566.
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Stirps LiMpaTuLA

Basidia with clamps. Spores 9-12.5 u long, clongate to cylindrical, more rarely
bacilliform (l/b 1.7-3.2). Very small to medium, whitish or pinkish species. Volva
submcmbranous-subpulvcruIcm, usually forming a slight, appressed limb or a low,
free collar on top ol immarginate to marginate bulb, and thin flakes, patches or
crusts on almost dry to subviscid surface of cap.

Stirps Limbatula combines all the species with clamped basidia included in sub-
section Limbatulae. There are three of them, all occurring in eastern and south-
eastern U.S.A.

Probably this stirps is related to the clamp-bearing stirps Grossa in subsection
Solitariae, where the volva likewise consists of irregularly disposed elements but does
not have a submembranous outer layer. It is even possible that, once they are
better known, a few of the Australian species, such as A. ananaeceps, A. farinacea, and
A. subalbida, will have to be transferred to the present stirps.

On the other hand A. praelongispora and A. parva, with their often cylindrical
spores rather strongly resemble the species of stirps Roanokensis, but in that stirps the
basidia are clampless and the spores still slenderer.

KEY TO THE SPECIES OF sTIRPS Limbatula

1. Spores 4-7 i wide; I/b 1.5-3.2.%
2. Cap completely pulverulent-subflocculose, sometimes with some flakes at centre. Ring
fugacious. Spores g-11 % 4.5-6 u; I/b 1.7-2.2. Eastern U.S.A. A. limbatula, p. 530
2. Cap with vague to distinct volval paiches or more rarely crusts, warts, or scales on
glabrous, subviscid or dry surface.
3. Spores 4-5.5 ¢ wide; 1/b 1.8-3.2. Ring submembranous.
4. Fruit-body very small to small. Cap with distinct, about 2 mm wide, projecting,
sterile margin, Spores 9.5-12 X 4-5.5 p; I/b 1.8-2.7. Florida.  A. parva, p. 534
4. Fruit-body small to medium. Cap without conspicuous, sterile margin. Spores
10-12.5 X 4-5 u; I/b 2.2-3.2 p. South-eastern U.S.A. A, praclongispora, p. 532
3. Spores 5.5-7 p wide; average I/b 1.5-1.8.
5. Fruit-body small. Gills white. Ring rather fugacious. See A. subalbida on p. 510.
5. Fruit-body large to very large. Gills ochraceous. Ring prominent, often double.
See A. ochrophylla on p. 556.
1. Spores 7-g p wide; I/b 1.0-1.55. See A. farinacea and A. ananacceps on p. 503.

Amanita limbatula Bas, nom. nov.—Figs. 317-320

Amanitopsis pulverulenta Peck in Bull. N.Y. St. Mus. 116: 17. 1907 (basionym); non Amanita
pulverulenta Beeli in Bull. Soc. r. Bot. Belg. 59: 101. 1927.
Erymorocy: limbatulus, slightly bordered.

Fruit-bodies (Fig. 317) small. Cap 25-50 mm, convex to plano-convex, with
appendiculate, smooth to slightly sulcate, somewhat inflexed margin, white to
creamy white, entirely pulverulent-subflocculose, in young specimens and at centre

® If gills thick and distant, and flesh turning yellow, see A. erassifolia on p. 516.
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of cap in older specimens with small, vague, concolorous to slightly paler, felted-
subflocculose, adnate, flat patches of volva; only near margin in one old specimen
with glabrous, slightly polished surface. Gills moderately crowded, narrowly adnate
to just free, rather broad to broad, up to about 5 mm wide, broadly rounded near
margin of cap, ventricose to subventricose, whitish, with subflocculose to glabrous,
entire edge; short gills rounded-truncate (the shortest) to attenuate (the longer).
Stem 25-50 % 5-8 mm, subcylindrical, with turbinate, subglobose or clongate-
ellipsoid, submarginate to marginate bulb about 10-20 X 10-14 mm, solid, exan-
nulate or with inconspicuous, appressed remnants of a thin, incoherent, striate,
apical ring, pulverulent-flocculose, with a tender, appressed, whitish, submem-
branous-felted, with age sometimes disappearing volval limb up to 2 mm wide on
margin of bulb, Smell weak or lacking.

Spores [70/4] 9-11(-13) X 4.5-6(-6.5) p, length-breadth ratio r1.7-2.2(—2.4)
(averages 1.8-2.1), elongate to cylindrical, but often slightly enlarged towards base
or top, thin-walled, colourless, with subguttulate contents, amrloid (Fig. 319).
Basidia 40-50 % g-10 p, 4- and 2-spored, with clamps. Marginal tissuc consisting
of only a few scattered, loose hyphae. Trama of gills bilateral, probably with termin-
al, in?;atcd cells; subhymenium ramose, becoming more or less coralloid with age.
Pileipellis a dense layer of interwoven hyphae 2-8 u wide, slightly gelatinized near
surface, with many oleiferous hyphae in inner layer. Remnants of volva on cap
(Fig. 318, 320) made up of rather abundant, branching hyphae 3-8 u wide, on
which abundant globose to cllipsoid cells up to 50 % 30 pu, terminal or sometimes
in short rows, ang some elongate to clavate cells up to 80 X 40 u; near surface of
patches hyphae more abum%am and terminal cells mostly elon%atc-ellipsoid to
clavate; elements irregularly disposed, pale yellow to yellow in alkaline solution.
Tissue of volval limb on bulf; similar to that in patches on cap. Trama of stem with
erect, terminal, clavate cells up to 300 % 40 p, often with bcﬁs of colourless incrus-
tations. Clamps rather frequent.

Hanrrar & pistrmurion.—Terrestrial in eastern U.S.A.

CorrecTion EXaMiNED.—U.S.A., New York, Long Island, Port Jefferson
18 Aug. 1906, Ch. H. Peck (holotype: NY).

OunservaTions.—In the box with type material I found five specimens, one clearly
distinct from the others because of a long, slender stem without a volval limb on
the bulb, narrow, very crowded gills, and microscopical differences.

Inside the type box 1 found a loose label similar to that on the outside, except
that the word “type’” was lacking, the date was “Aug. 1906" instead of “18 Aug.
19o6™ and the words “Long stem form™ were added. Apparently two collections
had been put together. The loose label probably belongs to the aberrant specimen
(sce A. longiﬁes, . 459).

It is possible tﬁal in the tissue at the surface of the patches on the cap hyphac are
still more abundant than in the tissue depicted in Fig. 318, but the outer surface is
moulded and hard to analyze.

Becauze of the elongate to cylindrical spores, the presence of clamps, and the
formation by the volva of a slight limb at the base of the stem, A. limbatula must be
placed near A. praclongispora and A. parva. It differs from both in having a less
gelatinized pileipellis in connection with which the cap is almost completely covered
with pulverulent remnants of the volva, and also in having a very incoherent partial
veil that does not form a true ring. Moreover, A. limbatula has shorter and less
clongate spores than A. praelongispora and a very thin, appressed, somewhat irregular
margin of the cap instead of a sterile, projecting margin as in A. parva.
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AMANITA PRAELONCISPORA (Murrill) Murrill—Figs. 325-329

Venenarius praclongisporus Murrill in Mycologia 33: 434. 1941. — Amanita praclongispora
(Murrill) Murrill in Mycologia 33: 448. 1941.

Fruit-bodies (Figs. 325, 328) small to medium, rather slender, subgregarious. Cap
40-70 mm wide, convex to plano-convex, with non-sulcate, appendiculate margin,
white or with cream tinge, dull to shiny, subviscid, decorated with a few to several
thin, white, felted to subpulverulent patches or one single, large, very thin, similar
central patch of velva. Gills crowded to rather crowded, narrowly adnate, adnexed
or just iree, narrow to rather broad, white (in type) or flesh pink (in Coker 13789),
turning brownish with age, with white, flocculose edge; short gills rounded-truncate
(the shortest) to attenuate (the longer). Stem 30-80 x 6-12 mm, subcylindrical,
with abrupt to submarginate, cllipsoid to napiform bulb 15-25 % 15-25 mm, solid,
white, sometimes with yellowish tinge, flocculose-fibrillose, glabrescent, subannulate
to exannulate, with very fragile, thin, white, up to 3 mm high, often somewhat
fringed limb of volva (Fig. 326), or appressed remnants of this limb on top of bulb,
rarely without any such remnants, [E:m.ial veil white, membranous, but very thin
and mostly remaining as fringes at margin of cap and a narrow, more or less appres-
sed ring at apex of stem. Flesh white, without smell. Spore print white.

Spores [50/3] 10—12.5(—11.5 % 4-5 p. length-breadth ratio 2.2-3.2 (averages
a.t{,—z.'}}, cylindrical to bacilliform, thin-walled, smooth, very pale yellowish, with
subgranular, refractive contents, amyloid (Fig. 329). Basidia 35-45 = 9-11 p, 4-
spored, with clamps. Marginal tissue a rather broad strip of clavate to spheropedun-
culate cells up to 60 x 50 and 8o x 30 g, terminal and in short rows. Trama of
gills bilateral, with clongate cells up to 30 p# wide, but probably without terminal,
inflated cells; subhymenium ramose to subcellular passing into hymenopodium of
subglobose cells up to 25 u wide. Pileipellis consisting of a dense layer of interwoven,
often slightly thick-walled hyphae 2-8 u wide, covered by a thickish gelatinized
layer; yellowish in alkaline solution but trama immediately under pileipellis brighter
yellow. Remnants of volva on cap (Fig. 327) made up of abundant hyphae 2-10 u
wide, with sometimes slightly thickened walls, on which abundant, globose, ellipsoid
and clavate cells, 30-140 % 25-75 p, terminal or in short rows, and scattered, sub-
cylindrical cells; elements irregularly disposed, pale yellow in alkaline solution;
only here and there outer layer of patches with more abundant hyphae. Remnants
of volva on bulb similar to those on cap but with inflated cells generally smaller and
hyphae more abundant, especially at outer surface. Trama of stem with large,
clavate, at least partly terminal cells among 4-10 u wide hyphae. Clamps abundant.

Haerrat & pistrisuTioN.~—Terrestrial under oak (type) and in open woods in
dunes (Coker 13789) in south-castern U.S.A.

CorrecTions EXAMINED.—U.S.A.: South Carolina, Horry Co., Myrtle
Beach, July 1945, W. C. Coker 13789 (NCU); Florida, Alachua Co., Gaines-
ville, 16 May 1938, W. A. Murrill F 16108 (holotype: FLAS).

Exrranation or FiGures g20-327

Fig. g20. Amanita limbatula. — Crushed pulverulent volval remnants from cap of type.

Figs, 321-324. Amanita parva. — 321. Dried type specimen A, — 322. Dried type specimen B.
— 323, Spores (from specimen A above, from B below). — 324. Crushed volval remnants
from cap of specimen B. (All figs. from type.)

Figs. 325-327. Amanita praclongispora. — 325. Dried fruit-bodies. — 326. Basc of stem
(% 2). — 327. Crushed volval remnants from cap. (All figs. from Coker 13789.)
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Osservarions.—According to Murrill (1948: 103, 109; 1951 29) this species is

frequently found in Florida under Quercus, rarely under bamboo.

he flesh pink colour of the gills in Coker 1378¢ is remarkable but this may result
from special conditions. Coker mentioned in{nis ficld-notes that decaying specimens
tend to become entirely flesh pink.

The submembranous nature of the volva is probably caused by the presence of a
layer with very abundant hyphae at the outer surface. This outer layer, however,
seems to disappear rather easily from the patches on the cap, where I found it in
only a few cases.

Amanita praelongispora with its cylindrical, only rarely bacilliform spores, slightly
viscid cap, and submembranous volva is probably related to A. reanskensis and A.
alliacea. But in the last two species clamps are absent and the spores on the contrary
nearly always bacilliform.

Amanita parva and A. limbatula, discussed on p. 535 and p. 531, are closely related
to A. praelongispora. The first-named species could even very well be a mere form or
variety.

Amanita pArRvA (Murrill) Murrill—Figs. 321-324

Venenarius parvus Murrill in Proc. Florida Acad. Sci. 7: 114. 1945. — Amanita parva (Murrill)
Murrill in Proc. Florida Acad. Sci. 7: 127. 1945.

Fruit-bodies (Figs. 321, 322) very small to small, slender, solitary. Cap 30 mm wide,
convex to plano-concave, at non-sulcate margin with 2-3 mm wide, projecting,
sterile rim, white, subviscid, with some scattered, very thin, poorly dcfimilc 5
white, crust-like patches or only some subpulverulent remnants of volva at centre.
Gills rather crowded, adnate, or just reaching stem, relatively broad and ventricose,
pallid, with flocculose edge; short gills truncate, obliquely truncate, rounded or
subattenuate. Stem about 50-60 % 5 mm, subeylindrical, with ovoid to subnapiform,
marginate to submarginate bulb about 10 % 10 mm, white, pruinose at apex to
flocculose below, with apical, pendent, felted-membranous, non-striate ring, and
narrow, submembranous volval rim on top of bulb. Flesh white, unchanging.
Smell absent.

Spores [40/2] 9.5-12(-13.5) % 4-5.5 p, length-breadth ratio 1.8-2.7(-2.9)
(averages 2.0-2.5), ci ngate' to cylindrical, thin-walled, smooth, pale yellow, with
subgranular-refractive contents, amyloid (Fig. 323). Basidia 35-45 % 9-11 g, 4-
ss)orcd, with clamps. Marginal tissue composed mainly of spheropedunculate to
clavate cells 20-80 % 15-45 p. Trama of gills bilateral, with cells up to 30 u wide;
subhymenium inflated-ramose to subcellular, passing into hymenopodium of globose
cells up to 25 u wide. Pileipellis made up of interwoven hyphae 3-5(-8) p wide,
with slightly thickened walls, gelatinized near surface. Remnants of volva on cap
(Fig. 323) consisting of abundant hyphae 2-8 u wide, sometimes with slightly
thickened walls, abundant, globose, ellipsoid to piriform cells, 20-80 x 12-50 p,
and clavate, clongate to cylindrical cells 50-110 % 15-35 u; inflated cells terminal
or in short rows; elements irregularly disposed, pale ycl(::l)w in alkaline solution;
oleiferous hyphae scarce or absent. Limb of volva made up of tissue similar to that
of patches on cap but inflated cells in general smaller. Trama of stem with large,
elongate cells among hyphae (difficult to study in type). Clamps abundant.

Hasrrar & pistrisution.—Terrestrial under Quercus in south-castern U.S.A.
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CorrLecTion EXAMINED.—U.S.A,, Florida, Alachua Co., Gainesville, 21
June 1938, W. A, Murrill F 17404 (holotype: FLAS).

OpservaTions.—The type consists of two slightly different specimens. One
(Fig. 321) has eylindrical spores (/b 2.1-2.9, average 2.5) and a strongly marginate
bulb carrying a slight collar-like limb separated by circular grooves from the base
of the stem as well as from the margin of the bulb. The other (Fig. 322) has sub-
cylindrical spores (1/b 1.8-2.2, average 2.0) and a more rounded bulb with a slight
volval limb appressed against the base of the stem. But both specimens have the
remarkable sterile margin along the cap, as described by Murrill in the protologue.
As, morcover, the other microscopical characters of the two specimens agree, 1
assume that they are conspecific.

The fact that a slight limb is formed by the volva on the bulb indicates that the
outer layer of the volva may be submembranous and may consist mainly of hyphae,
as found in A. praelongispma and other species. However, 1 was unable to demon-
strate such a layer in the few remnants of volva available on the cap of the type
specimens of A. parva. '

The only characters that scem to separate A. parava from A, praelongispora are the
2-3 mm wide, sterile margin along the cap, protruding beyond the gills, and the
smaller size of the [ruit-body. The sterile margin of the cap is a rather curious char-
acter and for the present I prefer to keep the two species apart.,

Stirps Pretssit

Basidia clampless. Spores 9.5-13.5 u long, clongate to cylindrical, rarely ellipsoid
(1/b 1.4-2.4). Small to large, white, buff, or yellow species. Bulb of stem immarginate
to marginate, with appressed to free, short limb of volva.

In this stirps I have placed together the clampless Limbatulae with cllipsoid to
cylindrical spores, although the species concerned are probably not very closely
related. There is, however, little sense in distinguishing many stirpes with only one
species.

Amanita preissii resembles clamp-bearing A. praelongispora in stirps Limbatula, but
it might just as well be related to the species of the clampless stirps Strobiliformis or
even to some of the species in stirps Grossa with clamps.

Amanita sublutea has the marginate bulb in common with A. mutabilis. Its small
size and thin volva, however, suggest A. parva in stirps Limbatula, which sometimes,
at least, has a distinctly marginate bulb, but they also suggest A. subalbida in stirps
Grossa and A. straminea in stirps Straminea; these two occur in subsection Solitariae.

Amanita mutabilis occupies a somewhat isolated position because of the tendency
of its flesh to turn reddish when exposed, and the tendency of the contents of spores
and basidia to turn yellow- or red-brown in Melzer's reagent.

Key TO THE SPECIES OF STIRPS Preissii

1. Gills not remarkably thick or distant. Flesh not turning yellow when bruised.
2. Spores with average 1/b > 2.0. Cap with yolk yellow tinge. Small species with exannulate
stem and ellipsoid bulb with fringed volval limb. South Australia. A, sp. indet. 1, p. 539
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2. Spores with average 1/b < 2.0. Cap whitish to pale buff or with ochraceous centre.
3. Stem with globose, ellipsoid, or napiform, immarginate bulb, without distinct groove
between insertion of volva and base of stem.
4. Fruit-body medium-sized. Bulb napiform with limb or flaps of volva. Specimens
in herbarium not very dark. West Australia. A. preissit, p. 536
4. Fruit-body small. Bulb globose to ellipsoid; sometimes with slight volval rim.
Specimens in herbarium dark reddish brown. Sec A. subalbida on p. 510.
3. Stem with submarginate to marginate bulb, often with distinct groove between
insertion of volva and base of stem.
5. Spores > 10 u.
6. Fruit-body small. Flesh probably unchanging. Contents of spores not con-
spicuously colouring in Melzer's reagent.
7. Spores 11.5-13 X 6.5-7.5 . Ring fugacious. Cap pale buff. South

Australia, A. sublutea, p. 538
7. Spores g.5-12 X 5-6.5 p. Ring membranous. Exact colours unknown.
South Australia. A. sp. indel. 2, p. 540

6. Fruit-body medium-sized. Flesh often turning red after exposure. Contents

of spores vellow-brown to red-brown in Melzer's reagent, often concealing

amyloid reaction of wall. South-castern U.S.A. A. mutabilis, p. 542

5. Spores < 10 p. Fruit-body medium to large, usually with short stem, marginate

bulb and floccose-felted volva not forming a limb on bulb. See A. silvicola on p. 526,

1. Gills thick and distant. Flesh turning yellow when exposed. Small species. See A. crassifolia
on p. 516,

Amanita pressi (Fr.) Sacc.—Figs. 330-332

Agaricus (Amanita) preissii Fr. in Lehmann, Plantae Preissianae 2: 131. 1847. — Amanita
preissii (Fr.) Sacc., Syll. Fung. 5: g. 1887. — Holotype: Preiss 2665, May 1839, S. W. Australia.

? Amanita preissii [, levis Gentilli in W. Austr, Nat. 4: 29, fig. 2. 1953 (not val. publ.; sec
insufficiently known taxa on p. 561).

Descrierion & 1LrustraTiONs.—Gentilli in W. Austr. Nat. 4: 26, fig. 1. 1953.

Fruit-bodies (Fig. 330) medium-sized. Cap 50-80 mm wide, convex to plano-
convex, finally slightly depressed at centre, with non-sulcate, slightly appendiculate
margin, white to cream with pale ochraceous tinge at centre, viscid when moist,
with scattered, very thin, hardly discernible patches or flakes belonging to volva,
or glabrous. Gills moderately crowded, adnexed to narrowly adnate, becoming
ventricose, moderately broad, white to creamy, with flocculose edge when young;
short gills Sonly a few seen) truncate to obliquely truncate? Stem 8o-120 % 8-20
mm, subcylindrical, with napiform bulb 30-50 % 20-45 mm, farinaceous, white,
sometimes with rusty spots, with apical, membranous to ?riablc, faintly striate ring;
volva usually leaving on top of bulb a fragile, membranous limb 2-10 mm high.
Spore print white.

Spores [20/2] (9.5-)10-12(-12.5) X 5.5-6 u, length-breadth ratio 1.7-2.2 (aver-
ages 1.9-2.0), clongate to cylindrical, with adaxial side often slightly depressed,
sometimes substrangulate, thin-walled, colourless, with slightly refractive contents,
amyloid (Fig. 332). Basidia (35-)40-50 % 10-11 p, ?-spored, clampless. Marginal
tissue when young a rather broad strip of mainly piritorm to clavate cells 12-30 x
8-15 u. Trama of gills bilateral, witE'scaucrc oleiferous h{lphac; subhymenium
ramose to subcellular, Pileipellis consisting of interwoven hyphae 3-8 u wide;
distinctly gelatinized; hardly colouring in alkaline solution. lgcmnams of volva
on cap (Fig. 331) consisting of abundant hyphae 5-15 x wide, rather abundant
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Figs. 428, 329. Amanita praclongispora. — 328. Dried fruit-bodies. — 329. Spores, (Both
figs. from type.)

Figs. 330-332. Amanita preissii. — 330. Fruit-bodies. — 331. Crushed volval remnants
from cap. — 332. Spores. (Fig. 330, after Gentilli's drawings; 331, 332, from Gentilli, July 1953.)

Figs. 333, 334. Amanita, sp. indet. 1. — 333. Dried fruit-body (% 1/2) and base of stem
(% g/2). — 334. Spores. (All figs. from Cleland 9573.)
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globose, ellipsoid, and broadly clavate, probably mainly terminal cells up to 70 % 6o
and 100 % ﬁo 1, and scattered, elongate cells up to 120 % 30 u. Trama of stem with
many uFrig t, terminal, large, slenderly clavate cells among rather narrow hyphaec.
Limb ol volva consisting of same elements as remnants of volva on cap, but tissue
denser and hyphae with strong preference for longitudinal direction. Clamps not
observed.

Hasrrar & pistriBuTioN.—Terrestrial under shrubs and  FEucalyptus in West
Australia.

COLLECTIONS EXAMINED.—AUSTRALIA, W. Australia, Perth, King’s Park,
June 1953 & July 1953, F. Gentilli (both L). -

OsnservaTioNs.—The caps of both specimens studied are covered with sand.
Here and there, however, underneath the grains of sand, minute flakes can be found,
which arec apparently remnants of the volva. But also on the parts of the cap, which
macroscopically seem to be glabrous, scattered broad hyphae and inflated cells
occur. Apparently the part of the volva near the attachment to the bulb is submem-
branous, but the part over the cap friable.

This species has been reported as poisonous (Cleland, 1943).

The type material of A. preissii seems to have been lost. It was collected by Preiss
in May 1839 in S. W. Australia (Preiss 2665).

Fries's concise description fits the present species [airly well. According to Gentilli
(l.e.) it is not uncommon in W. Australia, and his interpretation presents no diffi-
culties.

Because of the slight limb on top of the not or hardly marginate bulb, the absence
of clamps, and the elongate to cylindrical spores, A. preissii resembles A. roanokensis
and A. alliacea; these differ mainly in having even slenderer, frequently bacilliform
spores.

Amanita susLutea (Clel.) E. J. Gilb.—Figs. 335-338

Amanitopsis sublutea Clel. in Trans. R. Soc. S. Austr. 55: 153. 1931. — Amidella sublutea
(Clel.) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 77. 1940. — Amanita sublutea (Clel.) E. J.
Gilb. in Bres., Iconogr. mycol. 27 (2): 307. 1941.

DescriprioNn.—Clel., Toadst. Mushr. S. Austr. 1: 52, 1934.

Fruit-bodies (Fig. 2135) sthall. Cap 30-45 mm wide, convex to plano-convex
with slightly depressed centre, with non-sulcate, slightly appendiculate margin,
pale bufl (slightly deeper than ‘warm buff” in Ridgway), viscid when moist, with
vague and very thin, felted, concolorous?, inconspicuous, crust-like remnants of
volva over centre. Gills subdistant, narrowly adnate, rather broad, up to 6.5 mm
wide, slightly ventricose, white, with entire edge; short gills truncate to obhquely
truncate, rather scarce. Stem 35-45 ¥ 6-10 mm, equal, with marginate-globose
bulb 14-20 mm wide, white with a slight buff tinge near base, exannulate, sub-
flocculose above, subfibrillose-subglabrous below, with inconspicuous, very narrow,
pale, submembranous volval limb on margin of bulb (Fig. 336). Flesh white.
Spores [20f2] (11-)11.5-13(-13.5) x 6.5-7.5(-8) g, length-breadth ratio (1.5-)
1.65-2.05 (average 1.8), clongate, rarely cylindricaf, sometimes slightly obovoid,
thin-walled, colourless to very slightly yellowish in alkaline solution, with slightly
refractive-guttulate contents, amyloid (Fig. 337). Basidia 40-50 x 11-12 g, 4-spored,
clampless. Marginal tissue a narrow strip of small, terminal, piriform to clavate
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cells about 20-45 % 1220 p. Trama of gills bilateral; subhymenium inflated-
ramose, its cells more or less coralloid (Fig. 14). Pileipellis consisting of interwoven
h;(phac 1.5-5 p wide, gelatinized in 50-100 {: wide upper layer; scattered remnants
of volva over entire cap participating in gelatinization. Remnants of volva on cap
(Fig. 338) consisting of loosely interwoven, branching hyphae 3-8(-12) u wide,
on which short to rather long, irregularly disposed rows of subeylindrical to clavate,
more rarely piriform to ellipsoid cells up to 110 % 40 p; branching elements some-
times slightly inflated ; oleiferous hyphae lacking. Trama of stem consisting of scatter-
ed, branching hyphae and abundant, terminal, upright, large, clavate cells. Limb
of volva of same structure as volval remnants on cap except gelatinized inner surface
consisting mainly of hyphae. Clamps lacking.

Haprrar & pistrisution.—Terrestrial in South Australia.

COLLECTION EXAMINED.—AUSTRALIA, S. Australia, Encounter Bay, 31
Aug. 1929, J. B. Cleland 9574 (holotype: ADW).

BSERVATIONS.—Clecland [(lg'l;q,: 52{ included in his second description of A.
sublutea also the characters of a later collection (Cleland g573). This appears clearly
from a comparison of that description with the field-notes of Cleland g573. 1 doubt
whether that collection is conspecific with Cleland 9574 and describe it separately
(see below).

The somewhat peculiar shape of the bulb may be the result of a development
in which the margin of the cap 1s initiated at a lower level than the margin of the bulb.

Young stages of A. sublutea are needed to check whether in fact the bulb has a
marginate shape of its own.

In the present arrangement this small, pale buff, South Australian species with
its marginate bulb and very thin, disrupting volva is placed in stirps Preissii, though
it does not seem to be closely related to the medium-sized, white A. preisst with its
immarginate bulb or the medium to large A. mutabilis with its often roscolescent
flesh and the contents of its spores and basidia colouring in Melzer’s reagent.

AMaNITA, sp. indel. 1—Figs 333, 334
Amanitopsis sublutea sensu Clel., Toadst. Mushr. 8. Austr. 1: 52 (1934) pro parte.

Cap (Fig. 333) 30 mm wide, plano-convex, with non-sulcate, not or very slightly -
ancndicu ate margin, white with faint yolk yellow tinges, without distinct remnants
of volva, probably viscid, Gills subdistant, narrowly adnate, rather broad, slightly
ventricose, white; short gills truncate. Stem about 35 x 3 mm, with ellipsoid,
immarginate bulb about 12 x 8 mm with on its top a fringed volval limb up to
2.5 mm high, with slight constriction between limb and bulb, exannulate.

Spores [10/1] :;.5—13.5(—14.?) ¥ 5.5-6.5 u length-breadth ratio 2.0-2.4 (aver-
age 2.15), cylindrical, thin-walled, amyloid (Fig. 334). Basidia 45-50 % g-11 p,
4-spored, clampless, Subhymenium subcellular, its cells somewhat irregular, but not
coralloid. Pileipellis consisting of interwoven, gelatinized hyphae 1.5-5 p wide.
Remnants of volva on cap (present but macroscopically indiscernible) consisting
of loosely interwoven, branching hyphae 3-8 x4 wide, bearing broadly clavate to
ellipsoid cells up to 110 % 50 4 or 70 ¥ 6o u, terminal or in short rows, scattered
over surface of cap and prol aLly participating in process of gelatinization of pilei-
pellis. Limb of volva very thin, consisting of about the same elements as volval
remnants on cap but here embedded in gelatinous matter.
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COLLECTION EXAMINED.—AUSTRALIA, S. Australia, Encounter Bay, Hills
Creek, 24 May 1932, 7. B. Cleland 9573 (ADW).

OnservaTion.—In this specimen the volva is very thin. It is not clear whether
it is the complete volva or only the inner layer that gelatinizes.

This collection was named Amanitopsis sublutea by Cleland and was included in
his description of that species in his book of 1934. I found the following differences
between the present collection and the type of Amanita sublutea: (i) Considerably
narrower spores (5.5-6.5 u here against 6-8 u in type). (i) A different type of bulb
and attachment of volva. (iii) More cllipsoid and broadly ellipsoid clements in the
remnants of the volva on the cap.

Morcover Cleland himself described the colour of the cap of the type specimens
as being bufl and of the present collection as being white with yolk yellow tinges.
So far, therefore, these two collections are kept apart.

AMANITA, sp. indet. 2—Figs. 339-342

Amanita straminea Clel. in Trans. Proc. R. Soc. S. Austr. 51: 299 (1927) pro parte (excluded
syntype).

Cap (Fig. 339) about 35 mm wide, plano-convex with slightly depressed centre,
with non-sulcate, appcm?iculatc marglr;.:, white?, ™ with hardly discernible, very
thin, small, crust-like patches of volva on somewhat shin{)opilcipcllis. Gills rather
crowded, straw-yellow? 7; short gills attenuate. Stem about 45 x 6 mm, with
napiform bulb about 18 ¢ g mm, equal, solid, subfloccose above, subfibrillose below,
with membranous, subapical, non-striate ring; base of stem (Fig. 340) surrounded
by a groove hidden by a free, appressed limb probably formed partly by the margin
oF the bulb and partly by the volva.

Spores [20[1] 9.5—12 X 5-6.5 u, length-breadth ratio 1.5-2.1 (average 1.8),
amyloid (Iig. 342). Basidia about 40-55 x g-12 u, 4-spored, clampless. Marginal
tissuc scanty, consisting mainly of clavate to piriform cells 15-35 x 8-20 u. Trama
of gills bilateral; subhymenium inflated-ramose to subcellular. f’ilcipcllis somewhat
yellowish in alkaline solution, consisting of interwoven hyphae 3-7}&; wide; with about
100 u thick, gelatinized upper layer. Remnants of volva on cap (Fig. 341) composed
of a )undam%)ranchin hyphae 3-10 u wide, bearing scattered, short rows of cylin-
drical to clavate or ellipsoid inﬂ;atcd cells up to 100 % 35 u (exceptionally 160 x

40 p).

" There were no ficld-notes in the package of Cleland g258 which I had on loan. But as
Cleland mentioned this collection in the protologue of A. straminea, 1 gather that the colours
were similar to those of the type specimens of A. straminea.

ExrranaTion oF FiGures 335-342

Figs. 335-338. Amanita sublutea. — 335. Dried fruit-bodies. — 336. Base of stem (% 3/2). —
337. Spores. — 338. Crushed volval remnants from cap. (All figs. from type.)

Figs. 339-342. Amanita sp. indet. 2. — 339. Parts of dried fruit-body. — 340. Base of stem
(% 3/2). — 341. Crushed volval remnants from cap. — 342. Spores. (All figs. from
Cleland g258.)
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COLLECTION EXAMINED.—AUSTRALIA, S. Australia, Encounter Bay, without
date, 7. B. Cleland 9258 (excluded syntype of A. straminea; ADW).

This species is closely related to A. sublutea from the same region, but differs in
the presence of a distinct annulus and smaller spores [10-12 ¥ 5.5-6.5 u against
(11-)11.5-13.5 % 6.5-7.5(-8) p].

Had it not been an excluded syntype of A. straminea Clel., this collection would not
have been described here separately.

Asmanita mutasis Beardslee—Figs. 343-354

Amanita mutabilis Beardslee in J. Elisha Mitchell scient. Soc. 34: 198, pl. 30, 31. 1919, —
Venenarius mutabilis (Beardslee) Murrill in Bull. Florida agr. Exp. Sin 478: 27. 1951.

Venenarius abruptiformis Murrill in Mycologia 30: 360. 1938. — Amanita abruptiformis
(Murrill) Murrill in Mycologia 30: 371. 1938,

Venenarius submutabilis Murrill in Mycologia 35: 428. 1943. — Amanita submutabilis (Murrill)
Murrill in Mycologia 35: 433. 1943.

Venenarius anisatus Murrill in Lloydia 7: 314. “1944”" [1945]. — Amanita anisata (Murrill)
Murrill iz Lloydia 7: 327. “1944” [1945]).

Descrirrions & 1LrustraTions,—Singer in Lloydia g: 127. 1946; Singer, Agaric. mod.
Taxon., 2nd. Ed., pl. 45 fig. 3. 1962,

Fruit-bodies (Figs. 343, 346, 350, 353, 354), medium, more rarely large, solita
to gregarious. Cap (40-)50-100 mm wide, convex to plano-convex or flat, wi
non-sulcate, appendiculate margin, white to very pale cream or pale isabella with
age, subviscid when moist, mostly with scattered, small to large, thin, at centre of
cap sometimes rather thick, submembranous, white o very pale pinkish-greyish
volval patches, rarely glabrous. Gills crowded to moderately close, free to adnexed
or deeply sinuate with decurrent tooth, rather broad to very broad, up to 14 mm
wide, ventricose, white, with flocculose edge; short gills scarce, truncate to obliquel
truncate. Stem 40-130 X 10-20 mm, subcylindrical or attenuate upward, wit
abrupt, strongly marginate to submarginate, subglobose, cllipsoid or napiform bulb
45-50(-80) x 20-40(-50) mm, with rounded to somewhat pointed base, solid but
sometimes hollow with age, white, rarely with purplish red tinge at base of bulb,
fibrillose to flocculose, often striate near top, usually annulate, sometimes exannulate,
without or with narrow, rarely rather broad and up to 30 mm high, submembranous
to membranous limb of volva on top of bulb, sometimes with concentric, low rim
inside limb of volva probably representing limbus internus of volva. Ring subapical,
membranous to submembranous, broad, white, striate, simple, sometimes breaking
carly and disappearing. Flesh white, usually turning bright pink when cut or
bruised. Smell indistinct or faint and pleasant (“oily,” *“‘anise™). Spore print pure
white (Singer, 1946: 127).

Spores E;l 10/8] (10-)11-13.5(-14.5) % (5.5-)6-8.5(-9) pu, length-breadth ratio
1.4-2.2 (averages 1.55-1.95), ellipsoid to clongate, rarcly subcylindrical, thin-
walled, smooth, with refractive, nearly colourless to golden yellow contents, amyloid
but contents yellow-brown to red-brown in Melzer's solution and more or less
screening bluish colour of wall in fresh mounts (Figs. 344, 349, 351, 352). Basidia
50-70 X 11-14 p, mainly 4-, but some 2-spored, clampless, with granular contents
yellow-brown to red-brown in Melzer's solution. Marginal tissue made up of abun-
dant, small, clavate to broadly clavate cells about 20-35 % 12-20 u, and some
hyphae, soon collapsing. Trama of gills bilateral; terminal, inflated cells absent or
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Figs. 343-349. Amanita mutabilis, — 343. Dried fruit-bodies of type. — 344. Spores of
type. — 345. Crushed volval remnants from cap of type. — 346. Dried fruit-body of type
of A. anisata. — 347. Crushed volval remnants from cap. — 348. Transitional layer between
volva and cap (x 325). — 349. Spores. (Figs. 347-349, from type of A. anisata.)



544 Persoonta — Vol. 5, Part 4, 1969

scarce; subhymenium ramose to inflated-ramose or subcellular, Pileipellis rather
thick, yellow in alkaline solution, consisting of interwoven to subradial hyphae
3-6(-10) p wide, not or slightly gelatinizing at surface. Remnants of volva on cap
?l"igs. 345, 347) colourless to very pale dingy yellowish in alkaline solution, consist-
ing ol abundant, branching, interwoven hyphae 3-8(-1 22 1 wide, often with vaguel
thickened walls, and rather abundant, mainly terminal, globose, ellipsoid, ovoid,
clavate, and fusiform cells, (20-)40-120(-200) x 20-60 u, in type of A. abruptiformis
in a few patches with thin surface layer of only 2-8 i wide, interwoven hyphae, near
pileipellis with transitional la?(er (Fig. 348) of abundant, subradial hyphae usually
with vaguely thickened walls and often slight inflations near septa, and scattered
slenderly fusiform to subcylindrical cells up to 160(-250) x 20(-30) u. Remnants
of volva at base of stem (when present) forming a limb with outer surface consisting
merely of interwoven h_thac 3-8(-12) p wide and tissue inside limb resembling
that of patches on cap. Trama of stem with abundant, large, clavate, at least partly
terminal cells among longitudinal hyphae 3-10 u wide, and scattered oleiferous
hyphae. Clamps not found.

ITAT & DISTRIBUTION.— Terrestrial, often in Pinus and Quercus forests on sandy
soil, in south-eastern U.S.A.

CorLLeEcTIONS EXAMINED,—U.S.A.: North Carolina, Davis Island, about
1918, H. C. Beardslee (holotype, NCU ; isotype, TENN); Florida; Alachua Co.,
Gainesville, g-23 Aug. 1937, W. A. Mumill F 16048 (holotype of A. abruptiformis,
FLAS; isotypes in MICH and NY); Alachua Co., Burnett's Lake, 24 Sept. 1941,
W. A. Mumnll F 20004 (holotype of A. submutabilis: FLAS); Alachua Co., Gaines-
ville, 25 June 1938, W. A. Murnill F 16364 (holotype of A. antsata: FLAS).

OsservaTions.—Where a volval limb was present, this appeared to have an
outer layer consisting only of hyphae. I was unable to demonstrate this layer in most of
the volval patches on the caps, perhaps because they are usually very thin. But in
the largest type specimen of A. abruptiformis such a layer was found on a few somewhat
thicker patches at the centre of the cap.

The main reason the volva of A. mutabilis is often circumscissile and not limbate
is probably not the structure of the tissue of the volva but its thinness,

That Murrill's Amanita submutabilis is identical with Beardslee's older A. mutabilis
has already been mentioned by Singer (1946: 127), who studied abundant fresh
material of this species; this has been confirmed by Murrill (1948: 102).

Comparing the two type collections concerned, I found ‘dextrinoid™? granules
in the basidia and spores of A. submutabilis, but not in those of A. mutabilis. Moreover,
the spores of the type of A. submutabilis arc somewhat narrower (6-7.5 ) than those
of A. mutabilis (7-8.5 ). In view, however, of the variation in width of the spores in
the other collections studied and the fact that in all the collections mentioned the
spores and basidia are pale golden yellow to yellow-brown, in the type of A. abrupt-

ExrLANATION OF FIGURES 350-357

Figs. 350-354. Amanita mutabilis. — 350. Dried fruit-bodies of type of A. submutabilis. —
351. Spores of same type collection, — 352. Spores of type of A. abruptiformis. — 353. Fruit-
body of type of A. abruptiformis after sketch in field-note. — 354. Dried fruit-bodies of same
type collection.

357. Dried fruit-body. (Figs. 355, 356 from type; 357, from Coker 13718.)
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Figs. 350-357
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iformis even somewhat reddish brown in Melzer’s solution, I consider these differ-
ences to be insignificant.

The type of A. anisata consists of one single, rather young fruit-body with mature
spores. According to the protologue this species can be distinguished from its allies by
the faint smell of anise and the white, unchanging flesh. The smell of anise is, however,
also mentioned by Murrill for A. submutabilis. Apart from that I wonder whether the
characters of the flesh of A, anisata have been sufficiently studied, since the only
type specimen has not been cut lengthwise.

Murrill also described A. abruptiformis as having unchanging flesh, but he mentioned
that sometimes the base of the bulb is purplish (“raspberry color” in Murrill’s field-
notes)! Ifound the few patches of the volva on the cap of the largest type specimen of
A. abruptiformis thicker than in any of the specimens of the other collections; they
comprise mainly subglobose to ellipsoid inflated cells which on the average are
smaller than those in the type of A. mutabilis. However, larger and more clongate
cells are also present, especially in the layer of the volva close to the pileipellis.

Murrill’s A. submutabilis appears to be normal A. mutabilis, with A. anisata and A.
abruptiformis representing merely incidental forms. Nevertheless it is possible that
one or morc of the four ‘species’ united here deserves distinction at an infraspecific
level so that I have made the following key based on facts taken [rom the original
descriptions and the type collections:

1. Flesh changing to bright pink when cut.
2. Basidia without ‘dextrinoid’ granules. Spores 11.5-13.5 % 7-8.5 . (I/b 1.4-1.9, averages

1.55-1.7). Oily smell. A. mutabilts
2. Basidia with ‘dextrinoid’ granules. Spores 11-13.5 X 6-7.5 u (/b 1.65-2.05, averages
1.8-1.85). Smell indistinct or of anisec. ‘A. submutabilis'

1. Flesh not changing colour, but base of bulb sometimes purplish red.
3. Faint smell of anise. Patches of volva on cap thin. Spores 11-13 X 6-7.5 (I/b 1.45-1.9,
average 1.75). Basidia without ‘dextrinoid’ granules. Base of bulb white. ‘A, anisata’
3. Smell indistinct. Patches of volva on cap rather thick. Spores 11.5-13.5 % 6-8.5 p
(I/b 1.6-2.2, averages 1.8-1.95). A few basidia with ‘dextrinoid” granules. Base of bulb
sometimes purplish. ‘A. abruptiformis’

Basidia with red-brown contents when examined in Melzer’s solution have also
been found in A. sculpta (p. 483) from Malaya and Borneo and A. westii (p. 486)
from Florida. But because of the more or less erect-parallel elements of the often
conical remnants of the volva on the cap and some other characters I do not consider
these two species to be closely related to A. mutabilis.

Stirps RoANOKENsIS

Basidia clami)lcss Spores 11.5-15 u long, cylindrical to bacilliform (I/b 2.7-3.9),
sometimes partly with small, amyloid warts. Small to large, whitish species. S"t
with vcn!.ncmc or fusiform bulb with a fragile, submembranous limb, or wu:h
strongly marginate bulb and [riable volva.
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This stirps is characterized by cylindrical to bacilliform spores, clampless basidia
and a submembranous volva. Three species are included. In two, viz. A. roanokensis
and A. alliacea, the stem is relatively long and slender with an immarginate bulb; the
volva tends to form a limb or patches at the base of the stem and more or less distinct
patches on the cap. Amanita inodora, on the other hand, has small to medium, short-
stemmed fruit-bodies, a marginate bulb, and a thin volva disappearing from the bulb,
forming indistinct patches on the cap.

Relationships are possible with the likewise clampless A. pretssit which has, however,
broader spores, as well as with A. praclongispora in stirps Limbatula, with clamped
basidia, but with spores nearly as slender as those of A. inodora.

The type of fruit-body of A. inedera rather strongly resembles that of A. silvicola
in subsection Solitariae, at least in dried state. In the latter, however, the volva has
no outer layer consisting mainly of hyphae while the spores are shorter than 10
and relatively broader.

KEY TO THE SPECIES OF STIRPS Roanokensis™

1. Stem with fusiform to napiform, immarginate bulb with slight, frec or appressed volval limb.

2. Smell weak, variable (“pleasant,” “like chloride,” “like cooking meat”). Part of
spores (1-50 9%,) with distinct, small, amyloid warts. South-eastern U.S.A.

A. roanokensis, p. 550

2. Smell strong, like garlic. Spores without distinct warts. Florida. A. alliacea, p. 552
1. Stem with marginate to submarginate, obconical to turbinate bulb without volval limb.
Spores without distinct warts. South-eastern U.S.A. A. inodera, p. 547

Amanita inodora (Murrill) Bas, comb. nov.—Figs. 355-360

Venenarius roanokensis f. inodorus Murrill in Lloydia 9: 324. 1946 (basionym). — Amanita
roanckensis f. inodora (Murrill) Murrill in Lloydia g: 330. 1946.

NAME MISAPPLIED TO THE PRESENT SPECIES,— ! Venenarius roanokensis sensu Murrill in Lloydia
11: 100. 1948,

Fruit-bodies ézlgv. 355, 357) small to medium, rather thickset, subgregarious.
Cap about 30-60 mm wide, convex to plano-convex, with non-sulcate, appendi-
culate margin, white, dry, with very thin, inconspicuous, adnate, submembranous-
felted to subpulverulent, small to rather large patches up to 8 mm wide, or a more
or less continuous, thin crust. Gills crowded, narrowly adnate, adnexed or free, up
to g mm wide, white; short gills obliquely truncate. Stem short, about 35-55 x 10-16
mm, with conspicuous, obovoid to napiform, marginate bulb about 20-30 x 15-25
mm, solid, white, granular above, flocculose below, exannulate or with fluffy annular
zone near top or in the middle, without distinct remnants of volva. Flesh white,
firm. Taste faint. Smell absent.?® Spore print pure white.

Spores [40/(3] (1 l:}]l 1.541?.3(—|5.5) % 3.5-4.5(—5) pt, length-breadth ratio 2.7-3.8
(averages 2.9-3.1), thin-walled, smooth, wit:il granular, refractive contents, amyloid

" If structure of volva and absence of clamps uncertain, compare stirps Rhoadsii
on p. 492.
72 But see discussion on p. 548.
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(Fig. 356). Basidia 40-50 % 8-11 g, 4-spored, clampless. Marginal tissue made up of
entangled hy%hac bearing spheropedunculate to clongate c;?ls up to 50 x 35 and
8o x 15 pu. Trama of gills bilateral; subhymenium ramose to inflated-ramose.
Pileipellis composed of interwoven hyphae 1.5-5 u wide, with distinctly gelatinized
upper layer, with scattered, large, broadly clavate to fusiform cells of volva at surface.
Remnants of volva on cap (Figs. 358-360) consisting of rather abundant to abundant,
interwoven hyphae 2-10 p wide on which globose, piriform, clavate, and fusiform
cells up to 100 % 70 and 180 % 45 u, terminal or in rows of two; in Coker 13718
with relatively more abundant hyphae at surface of patches on cap, but in type
this submembranous outer layer probably gone. Trama of stem consisting mainly of
abundant large upright, probably terminal, clavate cells; oleiferous hyphae abun-
dant. Clamps not found.

Hasrrat & pistriBuTioN.— Terrestrial under Quercus and in mixed forest in south-
eastern U.S.A.

Corrections ExaMINED.—U.S.A.: South Carolina, Horry Co., Myrtle
Beach, 22 July 1946, W. C. Coker 13718 (NCU); Florida, Alachua Co., Gaines-
ville, 29 Aug. 1944, W. A. Mumnll F 20091 (holotype: FLAS).

Because of the shape of the bulb and the nature of the remnants of the volva the
types of A. roanokensis (Fig. 361) and its forma insdora (Fig. 355) are so much different
in appearance, that it is difficult to believe they represent forms of a single species.

When it turned out that the patches of the volva on the cap have a distinct, mem-
branous, outer layer in the type of A. reanokensis and not in that of forma inodora, it
even seemed as though they were not closely related. However, in the specimens of
Coker 13718, a collection which is described by Coker as odourless and which at
first sight strongly resembles the type of A. inodora, the thin patches on the cap
appeared to have a thin, submembranous, outer layer, just as in A. roanokensis.
Therefore it seems probable that in the type of A. inodora the outer, submembranous
layer of the patches of the volva has disappeared. In fact, there are some patches on
the cap of the type specimen of A. roanokensis to which the same has happened.

Nevertheless, the rather small size, the distinctly marginate bulb, the relatively
incoherent remnants of the volva on the cap, the larger inflated cells in these rem-
nants, the lack of any trace of a volval limb on the margin of the bulb, and the
somewhat smaller spores led me to decide to raise Murrill’s *forma inodora’ to specific
rank. '

Since Murrill described the true A. roanckensis as a new species (A. watsoniana)
and placed his A. roanokensis together with forma inodora in a group of species with
friable volva (Murrill, 1948: 100) it would scem that A. roanokensis sensu Murrill is
probably a form of A. inodora with a smell!

ExpranaTion oF Ficures 358-363

Figs. 358-360. Amanita inodora. — 358. Tissue inside volval patch from cap of Coker 13718. —
359. Tissue at outer surface of same patch. — 360. Crushed volval remnants from cap of type.

Figs. 361-363. Amanila roanokensis. — 361. Dried fruit-body. — 362, Tissue inside volval
patch from cap. — 363. Tissue at outer surface of same patch. (All figs. from type.)
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362 363

Figs. 358-363
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Amanita RoaNoKeNs's Coker—Figs. 361-368

Amanita roanokensis Coker in J. Elisha Mitchell scient. Soc. 43: 141, pl. 22 fig. 6 (spores
only). 1927. — Venenarius roanokensis (Coker] Murrill in Lloydia xx: 103. 1948,

Venenarius watsomianus Murrill in Lloydia 7: 316. 1944. — Amanita watsomiana (Murrill)
Murrill in Lloydia 7: 327. 1944.

Fruit-bodies (Figs. 361, 364, 367) medium to large, solitary to subgregarious.
Cap 80-120 mm wide, convex to plano-convex, sometimes with slight umbo, with
non-sulcate, appendiculate margin, white, in tyﬁc with cream centre, probably
subviscid, with scattered, rather small to large, thin, flat, white, submembranous
patches of volva 4-12 mm wide, with peeling pileipellis. Gills crowded to rather
distant, adnexed to adnate, narrow to moderately broad, white to pallid, with
white, subflocculose edge; short gills obliquely truncate to attenuate. Stem about
o-140 * 10-20 mm, subeylindrical or attenuate upward, with fusiform, immargin-
ate, somewhat rooting bulb about 4o-50 % 20-30 mm, solid, white, flocculose,
exannulate or with a vague, floccose annular zone near apex,”® with narrow,
fragile, more or less torn limb of volva at top of bulb against base of stem. Flesh
white, unchanging. Smell “not strong of chloride of lime” (type), “faintly Plcasanl"

type of A. watsoniana), “like cooking meat; older like carrion or old bones”™ ( Murrill

21875).

Spores [30/3] (1 |.5—)|2.5—1? % 3.5-5.0 i, length-breadth ratio 2.7-3.9 (averages
3.2-3.4), cylindrical to bacilliform, sometimes slightly bent at base or slightly
constricted in middle, thin-walled, yellowish, with refractive, granular contents,
amyloid; some (about 1 % in types of A. reanokensis and A. watsoniana; about 50 %,
in Murrill /¥ r0375) with amyloid, granular warts, especially on apical half (Figs.
366, 368). Basidia 40-50 % g-12 u, g4-spored, clampless. Marginal tissue
composed of mainly small, piriform to clavate cells 15-40(-60) x 10-25(-30) ft.
Trama of gills bilateral’*; subhymenium inflated-ramose to subcellular. Pileipellis
made up of interwoven hyphae 3-6 p wide, gelatinized in rather narrow upgcr
layer, yellowish in alkaline solution. Remnants of volva on cap (Figs. 362, 363)
dingy yellowish in alkaline solution, consisting of rather abundant, interwoven
hyphae 3-10 y wide and scattered to rather abundant, globose, ellipsoid and broadly
clavate, sometimes clongate, rather small, inflated cells mostly 25-50 u, rarely
up to go u long, terminal or more rarely in short rows; at surface, however, hyphae
dominant and inflated cells scarce. Limb of volva at basc of stem similar to volval
remnants on cap, but here also inner surface slightly more membranous because

"3 The “basal annulus” in the type specimen of A. watsoniana (Fig. 364) appcared to consist
of volval tissue.

™ Very difficult to study in type. In that I could only see unusual, large, dendroid systems
of up to 15 p wide oleiferous hyphae. These are lacking in other material,

ExpranaTiON or Ficures 364-373

Figs. 364-368. Amanita roanokensis. — 364. Dried fruit-body. — 365, 366. Spores. —
367. Dried fruit-body. — 368. Spore. (Figs. 364, 365, from type of A. watsoniana; 466, from
type; 367, 368, from Murrill F rogs7.)

Figs. 369-373. Amanita alliacca. — 369. Dried fruit-body. — 370. Sketch of fruit-body
from ficld-notes. — 371. Tissue inside volval patch from cap. — 372. Tissue at outer surface
of same patch. — 373. Spores. (All figs. from type.)
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of more abundant hyphae than tissue inside limb. Trama of stem with large, clavate,
terminal cells among hyphae. Clamps not found.

HaprraT & pistriBuTioN.—Terrestrial in dry, mixed woods in eastern and south-
castern U.S.A,

CorrLecTions EXAMINED.—U.S.A.: North Carolina, Dare Co., Roanoke
Island, near Fort Raleigh, 17 Sept. 1927, W. C. Coker & Braxton 8255 (holotype:
NCU); Florida, Columbia 80., Camp O’Leno, 19 Oct. 1941, W. A. Murrill
F 21875 (holotype of Venenarius watsonianus : FLAS); Alachua Co., Gainesville, 1 July
1942, W. A. Murill F 10337 (FLAS).

6BSERVATIONS.-—II] the only type specimen of A. watsoniana (Fig. 364) a rather
well developed volva and a basal ring seem to be present. A study of the tissues,
however, showed that the ‘volva’ is spurious, as it is caused by a circular splitting
and partial peeling of the bulb, whereas the basal ring is formed by the rest of the
volval limb.

The scattered, minute, adnate, amyloid warts or granules on some of the spores
are thus far unique in the genus Amanita. When present, they usually occur on the
apical third of the spore. Apparently they are not formed by the breaking up of an
amyloid outer layer of the wall. The warts are hardly or not visible in ammonia or
Congo Red.

Amanitaroanokensis is characterized by very long, slender spores and a submembran-
ous volva leaving flat, thin patches on the cap and a slight limb on top of the fusi-
form bulb against the base of the stem.

Probably because he applied the name A. roanokensis erroneously to forms of A.
inodora, Murrill considered his A. watsoniana to be a new species. This may be inferred
from his keys (1942: 1; 1948: 99) in which he placed A. watsoniana among the
species with membranous patches on the cap and A. roanokensis among those with
pulverulent or warty caps. Herein the types of A. roanokensis and A. watsonianus do
not differ. Thus the only differences left are the “faintly pleasant” smell, large size,
and pure white cap of A. watsoniana against the slight smell like **chloride of lime,”
moderate size, and the cream cap of A. reanokensis, which in my opinion are in-
sufficient reasons for keeping these two ‘species’ apart.

For a comparison of A. roanokensis with A. inodora, sce the discussion on p. 548.

"

AMANITA ALLIACEA (Murrill) Murrill—Figs. 369-373

Venenarius alliaceus Murrill in Mycologia 33: 434. 1941. — Amanita alliacea (Murrill) Murrill
in Mycologia 33: 448. 1941.

Fruit-bodies (Figs. 369, 370) medium-sized, rather slender. Cap about 8o mm wide,
convex, with appendiculate, non-sulcate margin, white, dry (probably subviscid when
moist),shiny, decorated, with scattered, vague, thin, felted-subpulverulent, white, 4-12
mm wide patches of volva. Gills rather crowded, adnate to nearly free, narrow, white,
with entire edge; short gills truncate to obliquely truncate (the shortest) to attenuate
(the ionicr). tem 100 X 20 mm, tapering upward, with broadly fusiform, slightly
rooting bulb 40 « 35 mm, solid, white, floccose, subannulate, with, according to
Murrill’s description, an up to 20 mm high volval limb collapsed against base of
stem, but in dried type material only in young specimen with some vague felted-
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subpulverulent patches at top of bulb and base of stem. Partial veil submembranous,
fragile, forming a rinf; at first but soon torn, and leaving an annular zone on stem
or disappearing. Flesh white, unchanging. Smell strongly like garlic.

Spores 20[:?(12—)13—14.5 X 4—4.5 p, length-breadth ratio (2.7-)3.0-3.5 (average
3.2), bacilliform, rarely cylindrical, thin-walled, slightly yellowish, with subgranu-
ar-refractive contents, amyloid, perhaps sometimes with very minute amyloid
warts (Fig. 373). Basidia 40-55 X g—11 p, 4-spored, clampless, many with refractive
contents. Marginal tissue difficult to study, probably consistinF mainly of broadly
clavate to subglobose cells about 25-40 % 12-25 . Trama of gills bilateral, probably
without terminal inflated cclls; subhymenium ramose to subcellular. Pileipellis
sli%htly yellowish in alkaline solution, consisting of interwoven to subradial hyphae
1-6 p wide, with sometimes slightly thickened walls, with rather thick, gelatinized
upper layer in which most hyphae 1-2 u wide. Remnants of volva on cap (Figs.
371, 372) vellowish in alkaline solution, made up of abundant hyphae 2-6 u wide,
sometimes with slightly thickened walls, and rather abundant, globose, ovoid, and
broadly ellipsoid cells, 25-60 x 20-50 u, and these niostly terminal or more rarely
in short rows, but at surface of patches with very abundant hyphae and only a few
inflated cells. Remnants of volva at base of stem in young specimen similar to those
(rm ce(nlp. Trama of stem with large, erect, clavate cells among hyphae. Clamps not
ound.

Hasirat & pistrisurTion.— Terrestrial under Quercus (type) and in mixed woods
(Murrill, 1948: 107) in Florida.

CorLLecTioN EXAMINED.—U.S.A.: Florida, Alachua Co., Tung-oil Mill
near Gainesville, 18 June 1938, W. A. Murnill F 16418 (holotype: FLAS).

OsservaTions.—In Murrill’s field-notes the sketch (Fig. 370) shows a fungus
with a rather high, collar-like volval limb on the bulb; in his description the limb of
the volva is described as being collapsed against the base of the stem; in the type
material is a volval limb completely lacking while only in the youngest specimen
are vague patches of volva found appressed against the base of the stem. This is all
somewhat confusing. A study of the microscopic structure of the patches of volva on
the cap, however, revealed that it is similar to that in A. reanokensis. Presumably
in the present species a very [ragile volval limb is present, just as in A. roanokensis,
but it may fall away easily, which has in fact happened in the type specimens.

Amanita alliacea, with its very long, slender spores and submembranous volva,
is very close, perhaps too close, to A. roanvkensis, which occurs in the same arca.
Actually the strong garlicky smell, very uncommon in the genus Amanita, secems to
be the only character separating the two, but I studied only the two type specimens
of A. alliacea and these do not fully agree with the protologue (see observations
above). Morcover, according to Murrill (1948: 107; 1951: 20) the species occurs
frequently in Florida, which means that Murrill knew it rather well. Yet he did
not suggest a close relationship with A. reanokensis (his A. watsonianus). Therefore 1
think that any proposal to change the taxonomical position of A. alliacea should await
further information,

Subsection Gymnopodae Bas, subsect. nov,

Volva submembranacea vel membranacea, hyphis confusis copiosis cellulisque turgidis
sparsis composita, stipitis basi evanida. Typus: Amanita gymnopus Corner & Bas.
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Volva at least near surface consisting mainly of interwoven hyphae and only few
inflated cells (sometimes, however, in inner parts inflated cells more abundant), on
cap forming thin patches, flat scales, or shapeless to low, broadly conical warts, but
disappearing mostly completely from base of stem. Fruit-bodies medium to large,
whitish to pale yellow-brown or buff, sometimes with faint pinkish or salmon tinges.
Cap dry. Gills soon becoming deep ochraceous. Stem with clavate, more rarely
subglobose or subnapiform, immarginate base, sometimes with conspicuous rhizoids,
with membranous, striate, sometimes disappearing ring; sometimes with second
ring-like zonc formed by volva somewhere Eclow one formed by partial veil. Flesh
white to yellowish, turning pinkish or reddish brown when exposed. Smell strong,
unpleasant. Spores 5-11 u long, globose to elongate, thin-walled, smooth, wi
normal, abrupt apiculus, white in spore print. Clamps present.

Haprrat & pisTRIBUTION.—In open forest in eastern and south-eastern Australia
and in jungle in Malaya.

This new subsection includes only two species, placed together because of the
unusual behaviour of the volva.

The structure of the volva resembles that in subsection Limbatulae in that at least
the outer layer consists mainly of hyphae. Around the base of the stem, however, the
volva seems to be very weakly developed or lacking, since in mature [ruit-bodies
the bulbous base of the stem is usually completely naked. The pileipellis is dry or
only very slightly gelatinized. Consequently the volva on the cap breaks up into
adnate patches, scales, or low warts.

The two species have also a few other characters in common, such as ochraceous
gills, rubescent flesh, and a strong, unpleasent smell. Yet they differ so widely (the
small, subglobose spores and conspicuous, white rhizoids of A. gymnopus; the often
present extra ring on the stem of A. ockrophylla) that they could be placed in different
stirpes.

In view of the submembranous to membranous nature of the volva and the fact
that in one of the specimens studied of A. ochraphylla (*Sydney, No. 58”) a slight
volval ridge was found at the base of the stem it is very probable that subsection
Gymnopodae is closcly related to subsection Limbatulae.

There is great need for information on the volval structure in button-stages and
just expanding fruit-bodies of both species in the present subsection.

KEY TO THE SPECIES OF SUBSECTION Gymnopodae

1. Spores g-11 ¥ 5.5-7 p. Ring often double. Stem without rhizoids. Remnants of volva
on cap rather thick, shaped like patches, scales, or broadly conical warts, consisting of
abundant hyphae on which rather abundant, inflated cells 20-60 x 12-30 p, but with
outer layer consisting of very abundant hyphae and scarce, elongate, inflated cells. Eastern
and south-eastern Australia. A. ockrophylla, p. 556

1. Spores 5-7 x 5-6.5 p. Ring simple, sometimes disappearing. Stem with conspicuous
rhizoids. Remnants of volva on cap shaped like thin, membranous patches consisting of
very abundant, interwoven hyphae and only a few slenderly clavate to cylindrical inflated
cells. Malaya. A. gymnopus, p. 558
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Figs. 374-377. Amanita ochrophylla. — 374. Dried fruit-bodies. — 375. Spores. — 376. Tissue
inside volval patch from cap. — 377. Tissue at surface of same patch. (All figs. from

Cleland 8.)
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Amanita ocuroprHyYLLA (Cooke) Clel.—Figs. 374-377

Agaricus (Lepiota) ochrophyllus Cooke & Mass, apud Cooke in Grevillea 18: 2. 1889. — Lepiota
ochrophylla (Cooke) Sacc., Syll. Fung. 9: 4. 1891. — Amanita ochrophylla (Cooke) Clel. in Trans,
R. Soc. S. Austr. 48: 237. 1924. — Lepiota procera f. ochrophylla (Cooke) Rick in Lilloa x: 318.
1937 (misappl.). — Aspidelia ochrophylla (Cooke) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1):
79. 1040. .

NAME MISAPPLIED TO THE PRESENT SPECIES.—Amanita strobilifermis (Paul. ex Vitt.) Bertillon
sensu Clel. & Cheel in Agric. Gaz. N.S, Wales 25: 1045, pl. 2 fig. 1. 1914.

Descriprions & 1LustraTiONs.—Cooke in Grevillea 18 (Austr. Fungi): 4, pl. 5. 18g0;
Cooke, Handb. Austr. Fungi 6. 1892; Clel,, Toadst. Mushr. S. Austr. x: 48, pl. 1. 1934;
E. J. Gilb. in Bres., Iconogr. mycol. 27 (2): 381, (3): pl. 61. 1941.

Fruit-bodies (Fig. 374) large to very large. Cap go-170(-240) mm wide, convex
to plane or plano-concave, with non-sulcate, appendiculate margin, bufl, often with
pinkish, yellowish or brownish tinges, slightly darker towards centre, dry, covered
with adnate, concolorous?, rather thick, broadly conical to shapeless warts, flat
scales, patches, or subfloccose crusts originating from volva. Gills crowded, free,
rather broad, ventricose, whitish to eream at first, later becoming ochraceous;
sometimes turning pinkish when bruised; short gills attenuate. Stem 110-190 x
15-30 mm, more or less equal, with clavate, broadly clavate, subglobose or sub-
napiform, immarginate bulb about 50-80 x 40-9o mm, solid, pale buff to pale
vinaceous brown, paler and striate above ring, minutely fibrillose below, with
subapical, pendent, membranous, whitish to creamy buff, broad, striate ring, often
with second, mostly imperfect, more fibrillose and darker brown ring inside upper
one or somewhere on middle or lower part of stem or just above bulb; usually without
remnants of volva, rarely with slight velval ridge on top of bulb. Flesh whitish,
turning pinkish when exposed. Smell strong, unpleasant. Spore print white,

Spores [8o/11] g-11 % 5.5-7 p, length-breadth ratio 1.3-2.0 (averages 1.5-1.8),
cllipsoid to clongate, sometimes ovoid or obovoid, thin-walled, colourless, with
subguttulate contents, amyloid (Fig. 375). Basidia about 40-50 x 10-20 u, 4-
spored, with distinct clamps when young. Marginal tissue scanty?, consisting of
clavate to subglobose cells up to 35 x 20 u. Trama of gills bilateral; subhymenium
subramose to subcellular, ilcipcﬂis a dense layer of interwoven hyphae 3-10 u
wide, many of which with somewhat refractive contents, brownish-yellowish in
alkaline solution, not or slightly gclatinized; with scattered oleiferous hyphac,
Remnants of volva on cap brownish yellow and elements slightly refractive in
alkaline solution; consisting of submembranous outer layer (Fig. 377) made up
mainly of interwoven hyphae 3-8(-14) u wide with slightly thickened walls and
scattered slenderly clavate to elongate cells up to 130 x 30 g, and subfloccose inner
layer (Fig. :i]ﬁ) made up of rather abundant, interwoven, thin-walled hyphae and
rather abundant, small, mainly clavate to piriform cells 20-60 x 12-30 g, terminal
or in short rows, and scattered, elongate cells. Trama of stem with abundant very
long, slenderly clavate, mainly terminal upright cells, up to 500 X 30 u, among
scattered, 3-8 p wide hyphae. Upper ring composed of a net of densely granching
hyphae, at upper side completely covered with 12-30 u wide, spheropedunculate,
broadly clavate and piriform cclﬂ. Lower ring consisting of a tissue similar to that
of outer layer of volva on cap. Clamps found at basidia and hyphae of gills.

Haprrat & pistriBuTioN.—Terrestrial, often at edge of open forest, in eastern
and south-eastern Australia.

COLLECTIONS EXAMINED.—AUSTRALIA: Q u e ensland, Brisbane, without date,
F. M. Bailey 655 (holotype: K); National Park on Dave’s Creek, 22 March 1952,
J - EC A mfe’m 482 (i?)c; N. S. Wales, Sydney, without date & collector’s
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Figs. 378-380. Amanita gymnopus. — 378. Fruit-bodies. — 379. Crushed volval remnants
from cap. — 380. Spores. (All figs. from type; 378, after Corner’s water-colour.)

Figs. 381, 382. Amanita roseitincta. — 381. Dried fruit-body. — 382. Radial section of volval
remnants on cap. (Both figs. from type.)

18
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name, No. 58 (K); N. S. Wales ?, North Bay, Febr. 1916, 7. B. Cleland 851().

Osservarions.—The second (lower) ring if present is very probably formed by
the limbus internus of the volva. It is very distinct on the coloured plate published
by Cleland (1934: pl. 1) and the photograph published by Gilbert (1941: pl. 61).
In the first case it is situated half-way up the stem, in the second, on the top of the
bulb.

The wide variation of the ornamentation of the cap is probably due to the peculiar
structure of the volva on the cap and the dry pileipellis. As long as the outer layer
of the volva is present patches or flat scales are formed. But where the outer layer
peels off the remnants of the less coherent inner layer are dispersed over the surface
of the cap.

Amanita ochrophylla has some remarkable characters: (i) The inner layer of the
volva close to the pileipellis is more friable than the submembranous outer layer in
which inflated cells are scarce and mostly strongly elongate. (ii) The limbus internus
of the volva is rather coherent and forms often a second ring below the one formed by
the partial veil. (iii) Though the part of the volva over the cap is well-developed and
even submembranous in its outer layer, there are rarely remnants of the volva at the
base of the stem.

Because of these features the taxonomic position of A. ochrophylla is somewhat
isolated. However, the likewise isolated A. gymnopus from Malaya also has a sub-
membranous volva over the cap and a glabrous bulb. Moreover, it has ochraceous
yellow gills, rubescent flesh, and a strong smell. But it has no second ring, much
smaller spores, and is provided with rhizoids at the base of the stem.

Because the outer layer of the volva is more membranous than its inner parts and
because one of the specimens studied (Sydney, No. 58) has a slight volval ridge at the
base of the stem, A. achrophylla scems to connect the highly aberrant A. gymnopus with
subsection Limbatulae.

Amantra cymyorus Corner & Bas—Figs. 378-380

Amanita gymnopus Corner & Bas in Persoonia 2: 259, pl. 4a, fig. 16. 1962.

Fruit-bodies (Fig. 378) medium to large, gregarious. Cap 50-110 mm wide,
convex to plane or concave, often subumbonate, with non-sulcate, slightly appen-
diculate margin, white to pale yellowish or brownish, dry, with scattered, sub-
membranous, white to brownish ochraceous, thin, adnate patches up to 7 mm wide,
decreasing in size towards margin. Gills rather crowded, free, broad, 5-10 mm
wide, thick, pale ochraceous cream to deep ochraccous; short gills rounded-attenuate.
Stem 6o-140 % 7-11 mm, tapering upward, with clavate base 16-25 mm wide,
solid, firm, white to pale yellowish or pale pinkish brown, pruinose to subsquamulose
near top, nearly glabrous below, without remnants of volva, often with some rhizoids,
with subapical, gcndcnt, narrow, whitish to pale yellowish, striate, often dis-
appearing ring. Flesh white to yellowish, turning slowly reddish brown when
exposed. Smclf strong, unpleasant. Spore print white.

pores [1o/1] 5-7 % 5-6.5 p, length-breadth ratio 1.0-1.25 (average 1.15),
globose to broadly ellipsoid, thin-walled, colourless, with granular, subrefractive
contents, amyloid (Fig. 380). Basidia 45-50 % 6.5-9 p, 4-spored, with clamps.
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Marginal tissue: only a few, up to 30 u wide, inflated cells observed. Trama of
gills bilateral; subhymenium subramose to cellular. Pileipellis a rather thick layer
of interwoven to subradial hyphae 3-10 ¢ wide; not gelaunized. Remnants of volva
on cap (Fig. 379) consisting of interwoven hyphae 3-10 u wide, on which scattered,
cylindrical to slenderly clavate cells about 30-110 % 8-20 u, terminal or in rows
of two. Trama of stem with large, upright, terminal, clavate cells among scattered
hyphae; near surface consisting merely of 2-14(-20) u wide, longitudinal hyphae.
Clamps found at basidia and at hyphae of gills and pileipellis.

Haprrar & pistriButioN.—Terrestrial in jungle in .\-Ia.l}:.c a.

CoLLECTION EXAMINED, —MarLava, Johore, Gunong Panti, 21 April 1941,
L’g H. Corner (holo : L)

BSERVATIONS.—In the original description I stated erroneously that clamps

were absent.

The tissue of the volva passes gradually into that of the pileipellis; that is why
I call the patches of the volva adnate. Yet, according to Prof. E. J. H. Corner’s
field-notes these patches may be washed away after rains. 1 noticed the same
phenomenon in other species with adnate patches of the volva, e.g. A. vittadinii.

The taxonomic position of this aberrant species of Amanita became somewhat
less obscure after 1 had studied A. echrophylla microscopically. See the discussion
under this species.

INSUFFICIENTLY KNOWN TAXA

Since essential information is lacking the lollowing taxa, which probably or
certainly belong to Amanita section Lepidella, cannot be placed in the present system.

beillei. — Lepidella beillei Beauseigneur in Bull. Soc. mycol. France 4x: 465,
pl. 31. 1925. — Armillaria beillei (Beauseigneur) Locquin ir Bull. Soc. mycol. France
68: 167. 1952. — Amanita vittadinii var. beillei (Beauscigneur) Vesely in Annls mycol.
gx: 286. 1933. — Amanita boudieri var. beillei (Beauseigneur) Kithn. & Romagn.,
Fl. anal. Champ. supér. 430. 1953 (not val. publ.). Aspidella boudieri [, beillei
(Beauseigneur) E. J. Gilb. in Bres., Iconogr. mycol. 27 (1): 79. 1940. — Amanita
boudieri f. beillei (Beauscigneur) E. J. Gilb. in Bres., Iconogr. mycol. 27 (2): 406;
(3): pl. 70. 1941. — Type: A. Beauseigneur, June 1925, France, Landes, Léon (herb.
E. J. Gilbert).

For an extensive description accompanied by a coloured plate reference is made
to Beauseigneur’s original publication. Generally (Gilbert, 1941: 406; Kithner &
Romagnesi, 1953: 430; Parrot, 1960: 40; Bertault, 1964: 370) Lepidelia beillei is
considered to represent an infraspecific taxon or a mere ecological form of A.
boudieri (= A. baccata in the present work). Comparing the protologue of Lepidella
beillei with my description of Amanita baccata (p. 442), 1 found the following dif-
ferences: (i) Gills when young already ochraceous pink, later becoming clay-
coloured, against white to cream or yellowish in A. baecata. (ii) Stem solid but
becoming hollow, dingy cream-white, squamose below ring, against solid, white,
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glabrous to subflocculose in A. baccata. (iii) Flesh of cap dingy white, of stem pale
‘café¢ au lait’, against white in A. baccata. (iv) Spore print Naples yellow, against
white in A. baccata. (v) Spores 11-14 x 7-8 u, against 10.5-14 % 5-6.5 u in 4.
baccata; but Gilbert (1941: 406) found the spores in the type collection of Lepidella
beillei 12-14 % 67 p. Some differences are to be found also in Beauscigneur’s
description of other microscopical characters, but these must be checked in the type.
Beauseigneur mentioned the absence of clamps from hyphae in the pileipellis, the
volval remnants and the tissue of the stem.

Unfortunately I was unable to study the type of Lepidella beillei, as 1 failed to
locate Gilbert’s herbarium in which it is kept (Gilbert, 1941: 406).

Especially in view of the observations of Parrot (1960: 40) and Bertault (1964:
470) I am inclined to believe that L. beillei is in fact an ecological form of A. baccata.
But for a conclusive judgement the microscopical structure of the volva and the
presence or absence of clamps at the basidia must be known (preferably from the
type collection!). Lepidella beillei might appear to be more closely related to clamp-
bearing A. gracilior (p. 436).

bruchii. — Armillaria bruchii Speg. in Boln Acad. nac. Cienc. Cérdoba 28: 276,
photogr. on p. 278. 1926. — Holotype: C. Bruch, February 1914, Argentina, prov.
San Luis, Alto de Pencoso (on label: *“Mendoza, Alto Pencoso™) (herb. Spegazzini
2853, LPS).

According to Singer (1952: 345) the type, consisting of a fragment of a blackened
cap accompanied by a drawing on the original envelope, is in very poor condition,
but it certainly has nothing to do with the photograph and the notes on the spores
published by Spegazzini (l.c.). Further there are distinct discrepancies between
the macroscopical characters as described by Spegazzini and those of the [ruit-
bodies on the published photograph.

The fruit-bodies of the type collection were white, almost gigantic, had a short
and thick stem, 80-100 X 50 mm, and were growing on ant hills. Singer (l.c.)
found the spores 7-8.35 x 4.8-5.5 n, ellipsoid, hyaline, smooth and thin-walled,
but did not mention the reaction with Melzer's reagent; he suggested a relationship
with A. chlorinosma in its widest sense.

Singer’s report reveals that it is impossible to determine the true identity of
Armillarta bruchii from the type. The habit of the fruit-body and the size of the spores
suggest Amanita crassa described here (p. 4o2), but it is very improbable that in
that species the cap is ever smooth and silky at first, as is described for Armillaria
bruchit.

gemmiferus. — Aspidella gemmifera E. ]. Gilb. in Bres., Iconogr. mycol. 27 (1):
79. 1940 (nom. nud.)., — Amarita gemmifera E. J. Gilb. in Bres., Iconogr. mycol.
27 (2): 380. 1941 (nom. prov.). — “Type’: P. M. Tixier, 2 May 1923, Cochin China
(*“Cocincina™) (herb. E. J. Gilbert teste Gilbert, 1941: 411).
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OfF this provisionally named species only a water-colour, a spore print, and notes
arc known. These documents are kept in Gilbert’s untraced private herbarium.
Gilbert’s description runs (abridged and rearranged):

Cap 65 mm wide, fleshy, white with slightly yellowish centre, covered with white,
at centre more crowded warts. Gills free, white, pinkish with age. Stem 85 mm long,
without bulb, solid, annulate, white, below somewhat yellowish, above ring decorated
with pearly (? “m:. ritaccus”) scales. Ring membranous, thin, white, Tastc and
smell weak. Spores about 13 % 10 g, ellipsoid, hyaline, smooth, amyloid. In grass
along road.

I have no opinion about this species; Gilbert placed it in Aspidella.

laetus.—Amanita spissa var. lasta Rick in Brotéria 5: 25. 1906, — Type locality:
Brazil, Rio Grande do Sul.

The important characters in the short protologue are:

Cap and scales isabella-grey. Gills bright yellow. Stem attenuate downward,
without bulb, from base upward covered with concentric scales.

Singer (1953) studied Rick’s types but did not report on that of the present

taxon. Probably it does not exist. Rick’s description suggests a species of subsection
Viltadiniae, especially A. singeri (see p. 364).

levis.—Amanita preissii [. levis Gentilli in W, Austr. Nat. 4: 29, fig. 2. 1953. (not
val. publ.), — Type locality: West Australia, Perth, King’s Park.

Judging from the description and drawings published by Gentilli this is a mere
form of .. preissii (see p. 536), differing only in having somewhat smaller, relatively
slenderer, thinner-fleshed fruit-bodies with smaller, often rounded bulb, growing
near Banksta and Casuarina rather than Eucalyptus.

Dr. J. Gentilli (Nedlands, W. Australia) kindly presented his dried specimens of
Amanita to the Rijksherbarium, Leiden. Material of A. preissii [. levis, however, is
lacking. As long as the exact size and shape of its spores and the absence or presence
of clamps at its basidia are unknown, I prefer to range it under the insufficiently
known taxa. .

loricatus.—Amanita loricata Gentilli in W. Austr. Nat. 4: 59, fig. 5. 1953 (not val.
publ.). — Holotype: 7. Gentilli, June -+ 1950, West Australia, Perth, King’s Park
(not preserved ?).

Gentilli collected two single specimens of this somewhat peculiar species at differ-
ent times and different places in King's park, but the species is lacking in his collec-
tion of Amanita’s at L. The most important characters in the protologue are:

Cap 50-60 mm wide, plano-convex with broadly depressed centre, uniformly
biscuit-coloured, covered with patches of small, pointed, concolorous warts and
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outer ring of thick, raised, angular, concolorous warts. Gills adnexed, crowded,
su‘ongly ventricose, over 10 mm wide, white. Stem 100-120 % 20-22 mm, sub-
cylindrical, sometimes flattened, stuffed, with strangulate, napiform (“glandiform™),
(sub)marginate bulb, with white flakes above and biscuit-coloured, fibrillose flakes
below, with zone-like remnants of evanescent cream-white ring; with several rings
of fibrillose volval remnants near base. Smell yeast-like. Spore print white. Spores
ellipsoid to ovoid.

lusitanicus.—Amanita lusitanica Torrend in Brotéria 8: g4, pl. 4 fig. 3. 1909. —
Type locality: Portugal (in littoral).

The diagnosis, translated and slightly abridged, runs:

Cap 50-70 mm wide, fleshy, convex to flat, naked, smooth, white. Gills whitc,
ventricose, with entire edge. Stem 8o-100 % 6-10 mm, stuffed to somewhat hollow,
white, striate at apex, furfuraceous below ring, with very slightly thickened base.
Ring apical, thin, persistent. Volva thin, fugacious, forming reflccted ring at base
of stem. Flesh white, turning somewhat reddish. Spores clliPsoid, 11-14 % b-7p. In
sandy pine woods and at uncultivated places in littoral in “regione transtagana.”

The desceription is accompanied by a very poor photograph that adds nothing
to our knowledge. The type has not been found either in the Botanical Institute of
the University of Coimbra or in the Institute of Botany in Lisbon.

Gilbert (1941: 403), who did not study the type either, considered A. lusitanica
conspecific with A. boudieri (= A. baccata; sce p. 442). In my opinion the naked cap,
the volval rim at the base of the stem, and the rubescent flesh are reasons for believing
that it is a species of the Amanita valens-group in section Amidella. Without an examina-
tion of the type, however, it is impossible to decide.

major. — Amanila muscaria var. major Peck in Rep. N. York St. Mus. nat. Hist. 23:

6g. 1872. — Type locality: U.S.A., New York, Catskill Mts.

In the original description only the following characters are mentioned: Very
large, about 30 cm high, cap 20-25 cm wide, with thick bulb above the surface of
the ground, its upper part being split into thick appressed truncate rays.

Peck (1883: 46) referred this record later to his “A. strobiliformis’, which is at least
partly the same as A. ravenelii as conceived in the present work (see p. 4o00), The
few characters mentioned above suggest that species. Unfortunately the type of A.
muscaria var. major has not been found in Peck’s herbarium.

martinianus. — Amanila solitaria var. martintana Roumeguére in Revue mycol.
8: 201, pl. 6o fig. 2. 1886. — Holotype: G. Marty, Aug. 1885, France, Tarn, Mont-
céré,

This peculiar fungus was found in total darkness at a depth of more than 100 m
in a phosphate-mine. Its somewhat shortened original description runs as follows:

Cap 40-50 mm wide, spherical-convex, greyish white, covered with abundant,
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thick, regular, membranous patches, greenish at centre.? Gills attached, abundant,
white. Stem short, firm, thickened to a bulb in the middle, attenuate up- and down-
ward, with concentric lines on bulb, annulate. Volva persistent, enveloping half the
fruit-body. Spores rounded, very small (half the diam. of spores of type).

One of the two specimens collected was sent to Bresadola, who considered it a
form of A. solitaria (sensu auct. europ. = A. sirobiliformis). But if there really was a
membranous volva present, this is not plausible. I do not know if the type collection
still exists. The specimen sent to Bresadola is not under A. solitaria in his herbarium
at S.

minor. — [Agaricus solitarius, “var. minor, sine verrucis. Batt. pl. 6 fig. A" Fr.,
Epicr. Syst, mycol. 6. 1838. — | Amanita solitaria var. minor Sacc., Syll. Fung. 5: 15.
1887. — Lectotype: Batt., Fung. Agri arimin. Hist. pl. 6 fig. A. as Leucomyces speciosior
(non-Linnaean name).

It is fairly certain Fries (l.c.) did not intend to publish a new varietal name, as
Saccardo (l.c.) apparently supposed, but merely to draw the attention to an aberrant
form of Amanita solitaria.

The most important characters of the fungus described and depicted by Battara
(l.c.) are:

Cap with appendiculate, smooth margin, white, viscid, glabrous. Gills crowded,
broad. Stem with subterrancan bulb, stuffed, with apical, thin ring and below with
scaly girdles.

The white colour of the cap and the strongly appendiculate margin are indications
that Battara's fungus belongs to Amanita section Lepidella, but because of the denu-
dated cap it is hard to tell to which species. The thin, apparently (sub)membranous
ring seems to militate against identification with A. strobiliformis.

odettae. — Amanita solitaria subsp. odettae Foley in Bull. Soc. Hist. nat, Afr. N. 44:
248. 1953 (nom. nud.). — ‘Type locality’: Algeria, prov. Alger, Djebel Mouzaia
or Sidi Ferruch (respect. 50 km S. W. and 20 km W. of Alger-city).

This name was published without a single descriptive note for a fungus collected
the same day (1 Nov. 1953) at two different places. It is worth mentioning that
according to Bertault (1965: 370) typical A. solitaria (sensu auct. europ. = A.
strobiliformis) has not yet been found in Morocco.

robustus. — Amanita robusta Bouriquet in Bull. Acad. malgache 11 24: 61, fig.
1-2, 1942; non Amanita robusta Beeli in Bull. Sec. r. Bot. Belg. 63: 105. 1931. — Type
locality: Madagascar, Tananarive.

8 It is not clear whether the cap was greenish at the centre or the patches.
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Although the spores are described as non-amyloid, this name very probably
refers to a species of Amanita section Lepidella. As 1 was not successful in contacting
the Institut National Agronomique at Ambatobe-Tananarive, where according to
information received from Dr. E. R. Brygoo, Director of the Institut Pasteur at
Tananarive, Bouriquet's specimens are kept, the species must be ranged among the
insufficiently known species. Its most important characters are:

Cap more than 150 mm wide, convex to plano-convex, with appendiculate, non-
sulcate margin, pale yellow with russet centre, partly covered with powdery layer
and, at centre, coarse, russet warts. Gills moderately crowded, cream, Stem more
than 120 x 25 mm, with large bulb deep in soil, young white and completely pul-
verulent, later with scarcely visible remnants of ring, without volval remnants. Flesh
white, slightlg yellowish under pileipellis, with pleasant smell and mild taste. Spore

rint white. Spores 8.5-1 1._? % 5-7 pu. Common in January and February around
ananarive, mainly under Fucalyptus. Poisonous to dogs.

The description was accompanied by excellent drawings of the fruit-bodies and
spores. This species resembles clamp-bearing A. crassiconus (p. 500) from Nigeria,
but that seems to have more distinct and more conical warts on the cap, more
greyish colours and relatively broader spores. Among the clampless species A.
robusta Bouriquet especially resembles A. strobiliformis (p. 519) from Europe, which
differs mainly in having paler colours and larger spores (10-13.5 % 7-8.5 ).

roseitinctus. — Venenarius roseitinctus Murrill in N. Americ. Fl. x0: 75. 1914. —
Amanita roseitincta (Murrill) Murrill in Mycologia 6: 26qg. 1914. — Holotype: F. §.
Earle 182, 13 Sept. 1904, U.S.A., Mississippi, Harrison Co., Biloxi (NY).

The type of this species consists of one immature fruit-body without spores.
Murrill (L.c.) described the spores as globose, measuring 7-9 u. Hesler (notes on
folder of typc) observed a few globose, amyloid spores. 1 found only globose oil
drops and not a single mature spore or basidium.

The most important characters mentioned in the protologue or observed in the
type specimen are:

Fruit-bodies (Fig. 481) solitary in dry pine or mixed woods. Cap 40-60 mm wide,
convex, rarel cxpandcd, with non-sulcate margin, salmon-coloured, dry, pulveru-
lent, with car¥y disappearing volval patches. Gills crowded, free, white, Stem 8o-150
¥ 15-20 mm, cylindrical, with more or less ellipsoid bulb with slightly pointed base,
solid, white but tinged with salmon, pulverulent, annulate, with salmon-coloured
(? powdery) remnants of volva at upper part of bulb. Ring (sub?)membranous,
casily disappearing, apical, white with salmon tinge.

Spores absent (7-9 u, globose according to Murrill, amyloid to Hesler). Basidia
44-53 % 11-10 u (not mature!), 4-5porc§, clampless. M);rgina.l tissue a strip of
thin-walled hyphae and small, terminal, piriform cells -+ 15-35 % 10-30 g. Trama
of gills irregularly bilateral (still very dcnsc}: subhymenium still branching but in
view of short ce]?; probably becoming cellular. Pileipellis a dense layer of 1.5-4 p
wide hyphac between volva and trama of cap; hyphae interwoven in upper, more
subradial in lower part, gelatinizing only at centre of cap. Remnants of volva (Fig.
382) on cap made up of loosely interwoven to suberect hyphae, 2-5 u wide, carrying
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clavate to globose cells, 25-45 % 18-40 u, terminal or in short rows; clements
yellowish in alkaline solution but without refractive contents. Trama of stem with
terminal, clavate cells among longitudinal hyphae.

It is possible that originally the pulverulent volval layer on the cap was thicker
than it is now and that I have examined only its basal layer.

A second collection™ named A. roseitincta, glued with the type on the same sheet,
consists of one broken specimen resembling that of the type but differing in the
presence of clamps at the basidia. Because of the clamps it is probably not conspecific
with A. roseitincla. lts spores measure 12.5-14.5(-16.5) % 5-6.5 n. Perhaps it repre-
sents A. subsolitaria (see p. 494) which also has a pulverulent cap, clamped basidia
and sometimes pinkish tinges. There is alas no description of this collection,

If the spores of A. roseilincta prove to be globose, the salmon pigment and globose
spores require that the species be placed in stirps Cinereoconia or stirps Straminea, or
perhaps better in a stirps of its own.

spinosus. — Amanita robusta var. spinosa Bouriquet in Bull. Acad. malgache 11
24: 62, fig. 3, 4. 1941. — Type locality: Madagascar, Tananarive.

Very probably the fungus described under this varictal name is a distinct species.
The excellent drawings accompanying the description show fruit-bodies resembling
thickset specimens of A, solitaria (= A. echinocephala). Because of the short, clavate
stem, the volval spines on the cap, and the very distinct membranous ring I believe
that this fungus is not closely related to . robusta Bouriquet. For the same reasons
as mentioned for A. robusta, i.c. lack of contact with the Institut National Agron-
omique at Ambatobe-Tananarive, 1 was unable to study the type.

The most important characters of this fungus abstracted from the protologue are:

Cap hemispherical when young, conico-convex to plano-convex with broadl
depressed centre with age, with non-sulcate margin, fleshy, covered with rcddisz
brown, 3—4 mm high, acute warts. Gills free, broad; short gills truncate, Stem short,
thick, with clavate base, with broad, membranous, pendent, striate, apical ring,
without distinct remnants of volva. Spores ellipsoid or elongate, guttulate. Occurring
in the same places as A. robusta Bouriquet but less [requently. ggisonous to dogs.

virosus. — ‘Amanita virosa Fr." sensu Coker in J. Elisha Mitchell scient. Soc. 33:
83, figs. of spores on pl. 68. 1917. — ‘Type’s W. C. Coker, g Sept. 1916, U.S.A,,
South Carolina, Hartsville (only spore print preserved).

The fungus described under this name, with its smooth, viscid, white cap 50 mm
wide, its friable ring, its ovoid basal bulb with 3 mm high volval rim, and its smell of
‘chlorine’, could very well represent a member of subsection Limbatulae. The size
of the spores as given by Coker (7.5-8 % 4.5-5.5 u) is, however, different from that
of any of the present members of that subsection.

™ F.S. Earle & C. T. Baker, 7 Aug. 1897, U.S.A., Alabama, Lee Co., Auburn, Vaughns
Mill (NY).
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EXCLUDED TAXA

At one time or another either the following taxa have been placed in Amanita section
Lepidelia, or else it has been suggested that they either belong to this section or
strongly resemble one or more of its species.

duplex. — Amanita duplex Corner & Bas in Persoonia 2: 275. 1962. — Holotype:
E. J. H. Corner, 4 Sept. 1942, Singapore (L).

This species has a duplex volva the inner layer of which consists of mainly globose
to piriform cells up to 45 % 35 u forming subpulverulent patches on the cap, whereas
the outer layer is membranous and forms a short limb at the base of the stem and a
membranous patch at the centre of the cap.

When the membranous patch has disappeared [rom the cap, as unfortunately is
now the case in the only fruit-body of the type collection, A. duplex looks like a
member of subsection Limbatulae of section Lepidella. However, in view of (i) the
apparently thin but strictly membranous outer layer of the volva, (ii) the isolated
position this species would occupy in section Lepidella, and (iii) its resemblance to
the truly volvate A. olivacea Beeli, which has a similar inner layer of the volva (teste
Gilbert, 1941: 312) and rather similar small spores, A. duplex is to be maintained in
section Amidella, where it was placed with some doubt by Corner & Bas (L.c.).

echinulatus. — Amanita echinulata Beeli in Bull. Soc. r. Bot. Belg. 59: 102, fig. 3.
1927; in Fl. iconogr. Champ. Congo 1: 19, pl. 2 fig. 9. 1935. — Holotype: M. Goos-
sens-Fontana 214, June-July 1923, Congo, prov. Equateur, terr. Coquilhatville,
Eala (BR).

Gilbert (1940: 79) placed this species in his genus Aspidella, the name of which is a
synonym of Amanita scction Lepidella. However, the type material of A. echinulata has
amyloid spores 5.5-6.5 % 4.5-5.5 u, a very thin cap which is smooth in fresh, but
striate-sulcate in dried condition, a non-appendiculate margin of the cap, a deeply
coloured pileipellis, a volva which leaves scarcely any remnants at the base of the
stem, and a membranous, substriate ring. Therefore this species must be placed in
Amanita section Validae near A. fritillaria (Berk.) Sacc. and allied species (see Corner
& Bas, 1962: 261). Compare also the note on A. fuliginosa Beeli below.

fuliginosus. — Amanita fuliginosa Beeli in Bull. Soc. r. Bot. Belg. 59: 102, fig. 8.
1927; in FL. iconogr. Champ. Congo 1: 19, pl. 2 fig. 8. 1935. — Holotype: M.
Goossens-Fontana 359, Aug. 1923, Congo, prov. Equateur, terr. Bokungu, Valley of
the Tshuapa (BR).

Initially Beeli described this fungus, represented in Mrs. Goossens’ collection by a
single dried fruit-body and a good water-colour, as a distinct species, but later
(1931: 107) he suggested its identity with A. echinulata Beeli (see notes above).
Gilbert (1940: 37; 1941: 40) inclined to take the same point of view.

The spores of the type of A. fuliginosa proved to measure (7-)7.5-9 *% 7-8.5 g,
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against those of A. echinulata 5.5-6.5 % 4.5-5.5 n. Moreover the volval remnants on
the cap of A. fuliginosa consist of irregularly disposed, abundant hyphae carrying,
terminally or in terminal short rows, abundant inflated cells; in A. echinulata the
volval remnants consist of parallel-erect rows of inflated cells. Therefore I am con-
vinced that A. fuliginosa is not even closely related to A. echinulata, although in view
of the friable volva, the non-appendiculate margin of the cap, the deeply coloured
pileipellis, and the small, amyloid spores, it, like A. echinulata, belongs to section
Validae and certainly not to section Lepidella.

gemmatus. — Lepiola gemmata Morgan in |. Mycol. 12: 202. 19o6. — Holotype:
A P. & L. Morgan 35, 1906, U.S.A., Ohio, Preston (IA).

Because of Morgan’s deseription, Murrill (1917: 77) considered L. gemmata to be
a probable synonym of “Venenarius solitarius.” ‘

According to my findings the type has ellipsoid, dextrinoid spores 4.4-5.6 x 2.6-
3.2 1, slenderly clavate cheilocystidia 20-45 % 6-8 u; regular trama in the gills and
a covering of the cap consisting of globose cells 15-30(-50) u in rows. Apparently
Morgan’s species is a true Lepinta, belonging to section Micaceae Lange and close
to or identical with L. petasiformis Murrill as redescribed by H. V. Smith (1954: 319).

luteovirens. — Agaricus luteovirens Alb. & Schw., Consp. Fung. 168. 1805; per
Fr., Syst. mycol. x: 41. 1821. — Armillaria luteovirens (Alb. & Schw. per Fr.) Sacc.,
Syll. Fung. 5: 75. 1887. — Amanila luteovirens (Alb. & Schw. per Fr.) Moser in Gams,
Kl. Kryptogfl. IIb, 2. Aufl,, 128. 1955 (not val. publ.). — Floccularia luteovirens
(Alb. & Schw. per Fr.) Pouzar in Ceskd Mykol. 1x: 49, 1957. — Type locality:
Germany, Ober Lausitz.

Locquin (1952: 167) regarded Agaricus luteovirens as belonging to the genus Aspi-
della E. J. Gilb., the name of which is a synonym of Amanita section Lepidella. As,
however, Singer (1951: 207) sclected Agaricus luteovirens as lectotype for the name
Armillaria Kummer and as Locquin considered Aspidella to be an independent genus,
the latter transferred a number of species from Amanita and [or Aspidella to Armillaria.
Moser (l.c.) did not accept Aspidella, or Armillaria sensu Locquin, as a genus distinct
from Amanita and consequently transferred Agaricus luteovirens wo Amanila.

As pointed out earlier (Bas, 1965: 358), Locquin’s view is quite rightly not gener-
ally accepted. The structure of the trama of the gills and the stem makes it clear
that F. luteovirens belongs to the Tricholomataceae, not to the Amanitaceae.

monticalosus. — Agaricus monticulosus Berk. & Curt. in Ann. Mag. nat. Hist. TI
12: 418. 1853, — Amanita monticulosa (Berk. & Curt.) Sace., Syll. Fung. 5: 18, 1887.
— Lectotype: M. A. Curtis 2853, South Carolina (K).

In a few American herbaria I found collections under this name that appeared to
belong to species of Amanita section Lepidella. This is probably because Singer (1948:
35) once applied this name to the species now called A. cokert, earlier described under
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the name ‘A. solitaria Bull.” by Coker (1917: 68) with the name ‘A. monticulosa B, &
C." as synonym. After examination of the type collection, which appeared to have
non-amyloid spores, Singer (1955: 399) changed his mind.

A check of this character of the type showed Singer's statement to be correct.
Amanita monticulosa represents one of the taxa belonging to the A. gemmata-group,
which in North America is particularly polymorphous and confusing.

strobiliformis. — Lepiota strobiliformis Gill., Hymén. Deser. Champ. France 6g.
1874; pl. 431, 1874-1890. — Lepiota friesii var. strobiliformis (Gill.) Gill., Tabl. anal.
Hymén. 9. 1884. — Type locality: France (type probably represented by Gill,,
Hyménom. Descr. Champ. France pl. 431).

Gilbert (1940: 52) referred the fungus described under this name to A, echinocephala
(= 4. solitaria in the present work). There is, however, scarcely any doubt that it
belongs to the group of taxa around the species often called Lepiota acutesquamosa
(Weinm.) Kummer, since in the original description the gills are described as pale,
very crowded, rather narrow and furcate. Gillet’s plate supports this assumption.

ambella. — [Fungus umbella Paul., Trait¢é Champ. 2 (index): 7. 1793. — Hypo-
phyllum wmbella Paul., Iconogr. Champ. pl. 149. 1812-35 (not val. publ.).””] —
Agaricus umbelia Paul. ex Lév, Iconogr. Champ. Paul. 80. 1855, — Amanita umbella
(Paul. ex Lév.) Quél., Ench. Fung. 4. 1886 (misappl.). — Lectotype: Paulet,
Iconogr. Champ. pl. 149.

The name Amanita umbella was applied rather often to species of Amanita (for A.
umbella sensu Quél., see p. 349) but it is hard to understand how anyone could
recognize an Amanita in Paulet’s plate and description. There is no trace at all of a
volva on cap or stem. It is significant that Paulet classified this species among *Les
Bulbeux nus.” The most important characters abstracted from the plate and the
description are:

Cap 4+ 11-13 cm wide, white but slightly rubescent, humid, naked, smooth.
Gills narrowly adnate, + 1 em wide, white but tending towards apple green;
short gills present. Stem -4 lif—l'ﬁ_ % 2.5 cm, with -t 4 cm wide, clavate, naked base,
stuffed, white, with early collapsing or disappearing ring. Flesh soft, casily broken,
with smell of damp carl.{n, soon deteriorating.

In my opinion Paulet’s fungus is identical with Limacella guttata (Pers. ex Fr.)
Konr. & Maubl. It is true that my collections of that species showed the gills to be
cream to dingy cream, sometimes with a slight pinkish tinge, but others have observed
them with a greenish tinge (e.g. Ricken, 1910-15: 315).

virellus. — Amanita virescens Beeli in Bull. Soc. r. Bot. Belg. 63: 106, fig. 11. 1931
(basionym); in Fl. iconogr. Champ. Congo 1: 20, pl. 3 fig. 5. 1935; non Amanita

7 See foot-note on p. 519.
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virescens Pers. per Opiz, Boheims phin. crypt. Gew. 156. 1823 (= unknown species).
— Amanita virella E. J. Gilb. in Bres., Iconogr. mycol. 27 (2): 384. 1941 (substitute
name; not val. publ.); ex Sing. in Lilloa 22: 38. 1951. — Holotype: M. Goossens-
Fontana 614, 22 May 1927, Congo, prov. Equateur, terr. Lisala, Binga (BR).

Gilbert (1940: 70) placed this species in his genus Aspidella, which is identical
with Amanita section Lepidella in the present work, but the type material revealed
a distinctly coloured pileipellis combined with a non-appendiculate, subsulcate
margin of the cap, a membranous ring, a volva which leaves only fugacious remnants
on the small to medium-sized bulb of the stem, and ellipsoid, amyloid spores g-11 x
6.5-8 p on 2-spored, clampless basidia. It is clear that A. virella belongs to Amanila
section Validae.

virescens. — Amanita virescens Beeli, see virellus.

‘
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450, 487-489%, 491 amanitoides 460
eoides 424, 434, 435-437%, 487 boudieri 442
virosa 292, 303*, 306, 316, 322, 333-335, f. beillei 559
565 chlorinosma 450
vittadinii 293, 204, 297, 299, 300*, 303, f. cincreoconia 463
307, 315, 317, 334, 339341, 343, 346 cokeri 390
349: 359, 351*, 354, 355 358, 435. 559 conicobulbosa 422
var. beillei 559 daucipes 447
var. codinac 352 cchinocephala 334. 394
var. echinocephala 394 farinacea 504
volvata 292, 297, 307, 309*%, 324%, 342, gemmifera 560
44 grossa 508
watsoniana 548, 550, 551 %553 . lanosa 454
westii 474, 482, 483, 485%, 486, 487, 546 ochrophylla 556
xanthella 292, 302 odorata 468
xanthogala 322, 333, 489%, 490-493* pulverulenta 442
Amanitaceac 338, 567 silvicola 526
Amanitaria 294, 297, 339 solitaria 394
Amanitella 293, 294, 297, 339 straminea 513
Amanitina 294, 339, 342 subalbida 510
Amanitopsis 293, 204, 206, 297, 339 vittadinii 349
aurea 384 Banksia 561
baccata 442 Betula 335
berkeleyi 476 Bolbitius 302
daucipes 447 Carpinus 335
eriophora 480 Castanea 335
farinacea 504 Castanopsis 335, 435
pulverulenta 530 Casuarina 561
regalis 476 Cedrus 335
sublutea 538-540 Coprinus 302
Amidella 294, 339, 342 curtus 302
§ Leucomyces 342 plicatilis 302
sublutea 538 Corylus 335
Amplariella 294, 3309, 342 ; Eucalyptus 335, 520, 538, 561, 564
Amplopsis 339 Fagus 335
Ariella 294, 297, 302, 339 Floccularia luteovirens 567
Armillaria 567 Fungus tricuspidatus 304
ameghinoi 358, 360 umbella 568
atkinsoniana 427 Gilbertia 339
beillei 559 Gilbertiodendron dewevrei 454, 456, 469
bresadolac 360 Hypophyllum 519
bruchii 406, 560 pellitum 519
cinercoconia 463 strobiliforme 519
codinae 352 tricuspidatum 394
echinocephala 394 umbella 568
luteovirens 567 Larix 335
nana 368 Lepidella 294, 296, 334, 339, 341, 342
strobiliformis 519 abrupta 432

vittadinii 349 atkinsoniana 427
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beillei 442, 446, 559, 560 Populus 335
boudieri 442 Pseudofarinaceus 293, 339
chlorinosma 450 baccatus 442
cinereoconia 463 berkeleyi 476
codinae 352 daucipes 447
cokeri 390, 392 eriophorus 480
echinocephala 392, 3094 regalis 476
f. bicollariata 395 Pscudotsuga 335
strobiliformis 519 Quercus 335, 399, 435, 486, 494-496, 498,
vittadinii 349 520, 534, 544, 548, 553
Lepiota 293, 294, 360, 374 serrata 412
§ Micaceae 567 Rhodophyllus 318
acutesquamosa 568 Salix 335
amanitoides 460 Shorea 335
aurea 384 Smithiomyces 293
colubrina 349 Strobilomyces §72
crassior 360 Termitonhyces 300
daucipes 447 Thuja 528
drymonia 428, 430, 431 Tilia 335
echinocephala 394 Tricholomataceae 567
friesii var. strobiliformis 568 Tsuga 335, 528
gemmata 567 Vaginata 292, 293, 339
nauseosa 376 baccata 442
ochrophylla 556 berkeleyi 476
pauletii 442 daucipes 447
petasiformis 567 eriophora 480
polypyramis 439 farinacea 504
pracclara 380 livida 339
pracgraveolens 375, 376 regalis 476
procera f. ochrophylla 556 Venenarius 293, 339
radicata 414 abruptiformis 542
roscolescens 474 alliaceus 552
strobiliformis 568 anisatus 542
vittadinii 349 flavescens 499
Leucocoprinus 302 malodorus 375
Leucomyces 293, 330, 342 mutabilis 542
mexicanus 203 odoriferus 4309, 440
speciosior 563 parvus 534
Limacella 293, 295, 296, 300, 330, 331 praclongisporus 532
guttata 292, 330, 568 rhoadsii 496
Lithocarpus 335 roanokensis 547, 550
Loranthaceae 294, 339 f. inodorus 547
Lycoperdon 446 roseitinctus 564
gemmatum 448 solitariiformis 495
perlatum 447 solitarius 394, 567
Macrolobium dewevrei 454, 456, 469 submutabilis 542
Metrariclla 339 subsolitarius 494
Nothofagus 335 watsonianus 550, 552
Phoenix canariensis 499 westii 486
Picea 335 Volvariella 292, 203, 295, 326, 339
Pinus 335, 399, 435, 494-496, 529, 544 Volvoamanita 339
Pluteus 326

petasatus 325%
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Abortiporus biennis 113

Acacia Karroo 45

Acer 24

Acremonium 183

Agaricus 269, 279; aurora 267; cantharcl-
loides 267, 270, 275, 278, 280; cinereus
171; cornucopioides 279; ephemerus 164,
170; narcoticus 142, 144; pruinatus 277;
semiglobatus 171; squamosus glaber 257;
stercorarius 164, 165, 170, 171; tubaec-
formis var. fulva 279

Ageratum 24

Albatrellus 257; cristatus 246, 247; ovinus
255, 256; similis 255, 256

Aleurodiscus 50; oakesii 50

Allium 24; sativam 184

Ammophila arenaria 184

Amyloporia 47, 61-63, 66-69; calcea 67, 69;
lenis 67-69; turkestanica 67; xantha 67

Ananas 203, 205

Anemone 24

Anomoporia b2, 63, 66, 79, 99

Anthriscus 24

Anthurium 24

Antrodia 53, 63, 66, 79; cpilobii 54; mollis
54; serena 54 serialis 88, g1, 107; serpens
54; sinuosa 117

Apium 24

Aporpium 61-63, 65; caryac 63

Apus innovans 6

Aschersonia 53, 63

Ascobolus 225, 227; amethysteus 226; ame-
thystinus 225-227; behnitziensis 226, 227

Ascochyta hortorum 20; linicola 15, 25

Aspergillus 189, 195

Asterostromella 61

Athelia 6o

Aubrictia 24

Basidioradulum radula 86

Begonia 24

Berberis 24

Beta 24

Betula 242, 258

Bjerkandera g8, 107; adusta 8o; chionae
98; mollusca 8o, 98; roscomaculata 107,
108; squalens 107

20

Boletopsis 256; grisea 255, 256; leucome-
laena 256

Boletus 82, 258; agaricus 238; alveolarius
240; arcularius 239, 240; badius 241, 244,
254, 255; batschii 254; brumalis 242;
byssinus 82-84, 96-98; calceolus 241, 243,
244, 248, 255, 259; carinthiacus 255, 256;
cellaris 86, 89, g4; ciliatus 245; collicu-
losus B7; contiguus 87; continuus 87;
coriaceus 251; cristatus 246, 247; cruen-
tus 88;" dentiporus 88; destructor 118;
durus 241, 254; clegans 244, 248; exas-
peratus 239, 240; expansus 89, 94, 95;
farinaceus var. farinasus 121 ; ferruginosus
qo, 109; fimbriatus 82, 83; flabelliformis
246; fuliginosus 87, g1; incarnatus 88;
interruptus g1; lacteus 243; lacteus var.
a 242; lateralis 250, 259; leptocephalus
250, 251; lobatus 246, 251; medulla-
panis 50, 64, 74, 76, 92, 93; megaloporus
g4; melanopus 248; melanopus var.
cyathoides 248; micans 87; molluscus 85,
95-98, 111; molluscus f fissus 85; mucidus
98; nitidus 100; nummularius 253; nu-
mularius 253; orthoporus 102; perennis
241, 254; racodioides 104; radula 106;
ramulorum 253; rufus 108; salicinus 108-
110; sanguinolentus 110; scalaris 111;
[speluncae] g4; spongiosus 86; sub-
squamosus 255, 256; subtilis g7, 111
terrestris 113; tuberculosus 86, 114; um-
bilicatus 258; undatus g1, 116; vaillantii
117: vaporarius 118; varius 250, 259;
vitracus 92, 121

Botrytis cinerca 22

Brassica 24

Brevilegnia gracilis 185

Buphthalmum 24

Byssocorticium 6o, 62

Cactus 24

Caloporia 54, 63, 65, 112

Caloporus 53, 54, 60, 63-65, 112; incarnatus
54, 112

Campanula 24

Canna indica 184

Cantharellus 216, 220, 266, 273, 281; §
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Cantharellus 266, 273; § Infundibulifor-
mes 265; § Leptocantharcllus 265, 266,
268, 269, 281; § Phacocantharcllus 265,
266; § Phlebini 265; § Tubacformes 265;
cibarius 211, 216, 221-223, 266, 267, 269;
cinereus 267, 268; crispus 212, 213%;
formosus 223; fuligineus 268; hispidus
269; hystrix 220; ianthinoxanthus 266;
infundibuliformis 265, 266, 269, 270, 274,
276, 277, 279-281 ; infundibuliformis var,
luteolus 276; infundibuliformis var. sub-
ramosus 266; lutescens 211, 221, 265, 267,
270-276, 278, 280, 282, Plate 12 hg. 2;
melanoxeros 265-267, 271, 273-276;
minor 273, 276; pscudo-clavatus 216;
sinuosus 212, 214; subramosus 266 ; tubac-
formis 265-267, 269-282; tubaeformis §
lutescens 273, 274; tubaeformis var.
lutescens 272-274, 276; tubacformis var,
pallidus 276; villosus 281; xanthopus
265, 267-273, 275-282

Capparis spinosa 202

Carex 141, 161, 163, 164

Carum 24

Cautinia 1, 2, 3; beneolens 1

Cephalosporiopsis 183; alpina 183; imper-
fecta 179, 183

Cephalosporium 177, 179, 183; ciferrii 179,
183, 186; curtipes 179, 181; fructigenum
183; tabacinum 179, 183

Ceraporia 63

Ceraporus 61

Cerasus 93

Ceriomyces 118

Ceriporia 59, 61, 63, 66

Ceriporiopsis 59, 63, 66

Chactoporellus 47, 61-63, 66, 6g-71, 119;
aurcus 70; Greschikii 69, 70; Krawtzewi
6g; latitans 69, 70; Litschaueri 70; luteo-
albus 70; Simani 70

Chactoporus 47, 48, 54, 55, 61, 63, 66, 69,
7173, 75, 100, 119; § Cyanochaetoporus
71; collabens 71, go, 107; euporus 71, 73;
fimbriatellus 713 luteo-albus 70, 713
nitidus 71, 73, 81, 100, 105, 107;
philadelphi 74; pseudozilingerianus 71;
radula 73, 104; radulus 104; rixosus 71,
107; seperabilimus 71, 106; tenuis 71, 73
vinctus 71, 73

Cheiranthus 24

Chlorella pyrencidosa 185

Chrysanthemum 24, 205

Cichorium 24

INDEX

Cimicifuga 24

Citrus 203, 205

Clavaria reisneri 8, g

Clavicorona g; reisneri 8

Clematis 24

Climacodon 3

Coffea 203, 205

Colchicum 24

Coltricia 59, 237: cinnamomea 252, 253;
montagnei 251; perennis 253

Coniothyrium 202; prunicola 202; pruni-
colum 202; tirolense 202

Coprinus 131, 133, 135, 138, 141, 158, 150,
170, 171; cineratus 131, 132, 141, 146,
151, 164, 165, 173, 174; cineratus var,
nudisporus 131, 137, 164, 174; cinerco-
floccosus 131, 145, 137, 138, 140-142, 146,
148%, 150, 151, 154, 156*, 160%, 166°,
171; cortinatus 140; evanidus 154, 158;
heptemerus 159; inamoenus 142, 144;
laanii 131, 132, 135-139, 141, 142, 144%,
146, 148%, 149-151, 153%, 154, 160%,
162%, 166%, Plate 6, figs. 1, 2; martinii
131, 135, 137, 138, 140-142, 148%, 149-
151, 161, 162%, 163, 164, 166*; narcoti-
cus 131, 132, 134-130, 141, 142, 144%,
145, 146, 148%, 149-151, 152%, 154, 160%,
162%, 164, 166*, 172; ncoradicans 146;
noctiflorus 172; Patouillardi 140; polio-
mallus 140; radicans 131, 134-136, 138,
141, 142, 144-146, 150, 151, 169; sac-
charomyces 131, 138, 164, 174; steno-
sporus 161; stercorarius 131, 132, 134,
135, 137-130, 141, 146, 149, 151, 154,
156, 158, 159, 161, 164, 165, 167, 168%,
169-174; stercorarius [, diverticulatus
132, 130, 142, 169, 168*; stercorarius
f. stercorarius 142, 144%, 148%, 156%, 160*
162%, 166*, 167; stercorarius f. tubero-
sus 173; stercorcus 154, 157, 150, 171;
tuberosus 131, 132, 164, 172, 173; velox
131, 132, 134, 135, 137-130, 141, 142,
144%, 146, 148%, 149, 154, 156%, 157-159,
160%, 161, 162%, 166%, 171-173: velox
var, stenosporus 154, 159, 161

Corallo-Fungus argenteus 117

Coriolellus 53, 61, 79

Coriolus 56, 61, 73; § Vemsiporac 76; §
Xylodon 76; connatus 101; dentiporus
88; genistae 84, 85; hochnelii § genistae
8

Cor‘ticium 51, 61, 1o1; § Bysina 6o; §
Humicola 6o; atrovirens 6o; byssinum 6o



Corylus 24

Craterellus 211, 216, 217, 220, 266, 271,
274, 276, 278; calyculus 211, 215; can-
tharelloides 267, 278, 282; carolinensis
211, 217, 218%-220%; cornucopioides 216,
276, 277; crispus 211-214, 216; infundi-
buliformis 26g; konradii 277; lutescens
265-273, 277-282; melanopus 277; ocrea-
tus 276, 277; pusillus 214, Plate 12 fig. 1;
sinuosus  211-214; subundulatus  214;
tubacformis 277, 278, 280

Cristella 47, 55, 60, 64, 65, 97, 101; mol-
lusca 64, 79, 97, 99, 101, 111

Crocus 24

Cucumis 24

jurvularia 45, 46; andropogonis 46; pa-
pendorfii 45, 46*

Custingophora 189, 195, 197; olivacea
189, 195, 196*, 197, 198%, Plate g,
figs. 7, 8

Cyclamen 24

Cystidiophorus 63

Daedalea biennis 113

Dahlia 24

Daphne 24

Datronia 53

Daucus 24

Dianthus 24

Dicentra 24

Didymella 178, 186; exigua 178; lycoper-
sici 25; solani 177, 178, 186

Diplodina lini 25

Discella 183

Donkia 5; pulcherrima 35

Doronicum 24

Echinotrema 62, 63, 65; clanculare 63

Elvela tubacformis 278, 280

Erigeron 24

Eupionnotes 183

Fagopyrum tataricum 20

Favolus boucheanus 241, 258

Fibuloporia 6o, 62, 63, 66, qg

Fomes 50, 52, 73; conchatus 108; connatus
74; officinalis 124, 125; ohicnsis 51;
salicinus 108

Fomitiporella 57, 58, 63

Fomitiporia 57, 58, 63, 65

Fomitopotella 63

Fomitopsis 50, 52, 73

Forsythia 24
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Fragaria 24

Fraxinus 93

Freesia 24

Fungus byssinus 83; cristatus 247

Fusarium 183; affine 179, 183; dimerum
183; merismoides 183; tabacinum 177,
179, 182*%, 183, 186

Fuscoporella 57, 58, 63: coruscans 57

Fuscoporia 57, 58, 64, 65

Galactinia 227; amethystina 225, 227;
phillipsii 225

Ganoderma 39, 95

Geopetalum carbonarium 50

Geranium 24

Gladiolus 24

Glocodontia 73

Glocoporus 56, 61

Gloiodon 73

Gloiothele 57, 64

Gomphus clavatus 216

Grammothele 57, 64; lincata 64

Grifola badia 241, 255

Gyoerflyella 29, 37, 38, 40-43; cragini-
formis 29, 35%, 37, 38%, 40, 42, 43;
entomobryoides 29, 40, 41%, 42, 43;
rotula 29, 31%, 38%, 40, 41-43; sp. 29,
37, 38%, 30%, 40, 42, 43, Platc 5, figs.
2-4; latrica 29-34, 36-38, 40, 41, 43; tri-
capillata 29, 40, 41%, 42. 43

Gybrflyella 40, 41; tatrac 41; tdtrac 413
tatrica 30, 31%, 41; tatrica 41

Hapalopilus 56, 61, 8o, 81; nidulans 81

Helvella 278; cantharelloides 267, 270,
271, 275, 278-280; crispa 214; hydrolips
268; tubacformis 272, 277-280; tubac-
formis var, fulva 279, 280; tubaeformis
var. lutea 272, 279-281

Hericium g; coralloides 8, 9

Hesperis 24

Heterobasidion annosum 114

Heterodera rostochiensis 22, 184

Hexagona 56, 237

Hirschioporus abictinus 88, ro4, 106

Hosta 24

Humaria phillipsii 225. 227

Hyalopus populi 183

Hydnellum 4, 5, 12, 13; alachuanum 5;
caeruleum 5, 12; cruentum 5; cyano-
podium 3-5, 10*; ferrugipes 5: scleropo-
dium 5: suaveolens 5
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Hydnochaete 57

Hydnoporia 57, 58, 64

Hydnum 8g; beneolens 1, 2, 3*; cyanellum
11; dermatodon 8g; fulgens 5; fuligineo-
violaceum 1, 8-10; fusco-indicum 10;
imbricatum 256; innovans 6, 7*; jocides
6-8; jonides 6; niveum 8g; obliquum ro3;
pachyodon 89; paradoxum 102-104;
pscudo-boletus 103, 104; puiggarii 8;
Radula 8g; salmoneum 5; septentrio-
nale 3

Hygrophoropsis aurantiacus 278

Hymenogramme 53, 57, 64; javensis 64

Hymenula 183

Hyphoderma radula 86

Hyphodontia 61, 72, 77; quercinum 121

Hypomyces 88

Hypomycetis roselli 88

Incarvillea 24

Incrustoporia 62-64, 66; subincarnata 70

Ingoldia 32, 38, 40, 41, 43; craginiformis
29, 30, 32-34; 36, 37, 41-43; entomo-
bryoides 29, 40, 42; tricapillata 29, 40, 42

Inonotus 57, 59, 64, 65

Iris 24

Irpex 8, 55, 72: § Resupinati 76; § Resupi-
natus 76: cerasi 86; deformis roz2-105;
lacteus 72; obliquus 76, 89, 102, 103;
pachyodon 8q; paradoxus 55, 64, 76, 86,
102-105

Ixia 24

Jafneadelphus 227; amethystinus 225,
226%, 227, 228%, 229%; calosporus 227;
ferrugineus 227

Juncus 141, 161, 163

Junghuhnia 52, 53, 63, 64

Juniperus 24

Lactuca 24

Laetiporus sulphurcus 247, 251

Larix 124

Laschia 53, 64; crustacea 53

Lentinellus 69

Lenzites 1

Leonurus cardiaca 22

Leptoporus 54, 56; fragilis var. resupinatus
78; fodinarum 118; litschaueri 70;
moeszii 115

Leptotrimitus 63

Leucoporus 237, 238, 244; agariceus 238;
brumalis var. vernalis 260; forquignonii
250

Liatris 24

Ligustrum 24

Lilium 24

Lindtneria 59, 60, 64, 65
Linum usitatissimum 15, 25, 184
Lobelia 24

Lonicera 24

Lunaria 24

Lysimachia 24

Macrophoma 22, 25

Magnolia 24

Mahonia 24

Malus 24

Malva 24

Mangifera 203, 205

Medicago 24

Melanoporella 58, 64

Melanoporia 58, 64

Melanopus 237; clegans 248, 249, 251; for-
quignonii 246; lentus 246; nummularius
251; squamosus 246; varius [, lepto-
cephalus 250

Merulioporia 6o, 62, 64, 65, 112

Meruliopsis 54, 60, 64, 65, 112

Meruliporia 54, 58, 64, 65

Merulius 50, 52, 54, 60, 63, 65, 112, 268,
273; aurorcus 267, 273; cantharelloides
267; cantharellus 269; cervinus 267, 268,
273; cinereus 268; destruens 104; flavi-
pes 282; gilvus 268; hispidulus 268;
infundibularis 269 ; infundibuliformis 26g;
lutescens 267, 268, 270-274, 276, 278;
molluscus 104; pruinatus 277; rufus ro4,
108; serpens 104; taxicola 63, 104, 112;
tubaeformis 271, 277, 280; tubaeformis
var, crispus 214; tubacformis var. lutes-
cens 270; tubiformis 271, 272, 278;
tumidulus 268; umbrinus 112; villosus
281, 282; xanthopus 267, 273, 277,
282

Monarda 24

Muciporus 63

Mucronoporus andersonii 57

Mycorrhaphium 72, 77

Mycosphaerella solani 177, 178

Myosotis 43; alpestris 30, 42

Nectria 179; septomyxa 177, 178, 186
Nemophila 24

Nepeta cataria 22

Nerium 24

Nicotiana tabacum 184
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Ochroporus 59, 109; confusus g1, 108, 109

Odontia 51, 61; barba-jovis 77; cerasi 86;
quercina 55

Olea 93

Osteina g

Oxyporus 47, 48, 66, 72-74; corticola 63,
79; late-marginata 74; obducens 100,
101; populinus 73, 74, 101

Pachykytospora 62, 64, 65, 67, 114; tuber-
culosa 95, 114

Paconia 24

Papaver 24

Parmastomyces 62, 64, 65, 67

Pelargonium 24

Penicillium 18q, 194, 197

Peniophora 61; subalutacea 77

Perenniporia 47, 52, 58, 59, 64, 65, 67, 74,
75; medulla-panis 76, 92; subacida
76. 119

Peyronellaca 201, 202; indianensis 201, 203

Peziza 227; phillipsii 225-227; porioides
82

Phascolus 24

Phellinus 54, 56, 57, 59, 63-65, 94, 100;
conchatus 108-110; contiguus 85, 87, 8q,
94, 95, 104; ferreus go; ferruginosus go,
91, 95, 109; ferruginens 110; nigricans
109; salicinus g1, 108, 109; torulosus 109;
umbrinus 109

Phialocephala 18q, 195, 197

Phialophora 197

Philadelphus 24

Phlebiella 55

Phlox 24; drummondii 184

Phoma 15-17, 22, 23, 26, 201-203; Euphor-
biae Guyonianae 201; exigua 15-17%,
19-21*-23, 25, 26, Plate 1, 2 fig. 13
exigua var. a 22, 23, Plate 1; exigua var b
23, Plate 1; exigua var. exigua 15, 18,
20, 22, 25, 26, Plate 3 figs. 1-4, Plate 4
figs. 1-7; exigua var. foveata 15-18, 26,
Plate 4 figs. 8, g; exigua var. linicola 15,
18, 22, 25, Plate 3 fig. 5; exigua var.
minor 23, Plate 1; exigua var. ranuncu-
lorum 23; exigua var. sambuci-nigrae
15, 18, 26, Plate 2 fig. 2, Plate 3 fig. 6;
exigua [, sambuci 15, 26; foveata 16, 26;
glomerata 201, 202; herbarum 23, 26;
herbarum f. brassicac 20; herbarum f.
capparidis 202; herbarum var, dulcamari-
cola 22; herbarum var. euphorbiae-
guyonianac 201 ; herbarum f. hyoscyami
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20; herbarum f. sambuci-nigrae 26; her-
barum [. schoberiac 20; herbarum var.
tulostomatis 202; indianensis 201, 203,
204*, Plates 10, 11 figs. 1-10, Plate 11
figs. 11-14; jolyana 201, 203; linicola 22,
25; medicaginis var. pinodella 23; musae
201, 203; prunicola 201, 202; sambuci
23; solanicola 16, 20, 22, 23; solanicola
f. foveata 16, 26; solaniphila 22, 23; spp.
15; tuberosa 22, 25; Tulostomatis 202

Phylloporia 58
Phyllosticta decidua 20, 22, 23; hortorum

20, 22, 25; mulgedii 22, 23; pirina 202,
203; sambuci 20, 22, 23, 26; sambucina
26; vincae-majoris 22, 25; vincae-minoris
22, 23

Physisporinus 54, 56, 59, 64, 67, 122;
vitreus 122

Physisporus 51, 53-55, 64, 67; albolilacinus
107; aurantiacus var. saloisensis 56, 8o,
98; callosus 54; crassus 125; euporus 54;
hians 54; medulla panis 54; molluscus
54; mucidus 54; obducens 54; Rosta-
finskii 54; sanguinolentus 54 ; sinuosus 54 ;
Vaillantii 54; vaporarius 54; variecolor
54, 119, 120; vitellinus 54; vulgaris 54

Pinus 203, 205; sylvestris 87

Pisum 24

Platycodon 24

Plectosphaerella cucumeris 177-179, 180%,

181, 183-186, Plate 7 fig. 1, Plate 8
figs. 2-4

Pleospora capparidis 202
Podoporia 54-56, 59, 61, 64, 67, 111; con-

fluens 55, 111

Podoscypha 277

Polygonum tataricum 2o

Polyporellus 258; picipes 259; umbilicatus
258; varius 259

Polyporus 52, 53, 237, 230, 241, 242, 258;
§ Apus 109; § Leucoporus 240, 245; §
Mesopus 257; § Pleuropus 260; § Poro-
theleum 111; § Resupinatus 52, 109;
abietinus 88, 104, 106; adusta 8o; agari-
ceus 238-240, 242, 249; agaricus 237,
238; albobrunneus 78; albo-carneo-gil-
vidus 87, 95; albolutescens 79; albus
249; alveolarius 241; amorphus 91, 92,
98, 108, 122; aneirinus 79; anisoporus
247, 230, 240, 243; annosus 3; arculari-
formis 238; arcularius 237-241, 243, 245,
249; arcularius var. scabellus 240; arcu-
larius var, strigosus 240; aurantiacus 8o,
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81, 88, 116; badius 237, 241, 244, 248,
250, 254, 250; bibulus 93; blyttii 81, 82,
100; boucheanus 238, 239, 241, 242, 249,
250, 258; broomei 114, 115, 122; bru-
malis 240, 242, 243, 245, 249, 250, 255,
257, 260; brumalis f. ciliatus 245; bruma-
lis [. crassior 245; brumalis . rubripes
245; brumalis [. subarcularius 245, 255;
brumalis var. megaloporus 240; byssinus
83, 84; calceolus 243; calceus 85; candi-
dissimus g7; carinthiacus 255; cellaris 85,
86, 94; cerasi 86, 103; chioneus var. resu-
pinatus 123; ciliatus 240, 245, 248, 255,
258, 260; ciliatus [ ciliaris 245; ciliatus f.
lepideus 245; circularius 245; collabens
100, 107; collabentus 81; colliculosus 86,
114; conchatus 109; connatus 101 ; conti-
guus 87, 95, 107; continuus 87; coriacecus
240; coronatus 242, 245, 246, 250, 257;
cribrosus 87; cristatus 246-248, 251,
cruentus 88, 108; cryptarum 114; cya-
thoides 248, 259, 260; dentiporus 88;
dryadeus var. cellaris 86; clegans 248,
254, 259; emollitus 81, 107; euporus 100;
exiguus, coriaceus 249; exiguus, pileo
hemisphacrico . . . 239; expansus 86, 8qg,
94, 95; fagicola 257, 258; ferreus 87, go;
ferruginco-fuscus 1163 ferruginosus go;
fibrillosus 5; imbriatus 82, 9g; flabellatus
247; fabelliformis 247; floccipes 237,
238, 240-242, 245, 246, 249, 250, 257,
258; fodinarum 118; fomentarius 8g; for-
quignonii 241, 242, 250; fraxinophilus
75: frustulatus g1, r115; frustulosus g1;
globularis 249; hacmatodes 104, 108, 112;
henningsii 118; hisingeri 258; hymeno-
cystis 79; igniarius 85, 109; imbricatus
251; incarnatus 88; incertus 118; inter-
medius 257; laciniatus 58, 76; laevigatus
107; lancus g1, 92; lentus 237, 242, 246,
249, 250, 257, 258; lepideus 240, 242,
243, 245, 255, 258; leptocephalus 250,
258; leucomelas 256; lignatilis 252; lig-
neus 75; lobatus 247, 251; macounii g1,
109; medulla-panis 51, 52, 76, 92-94, 1163
medulla-panis var, pulchellus 119; mega-
loporus 86, B9, 04, 95; melanopus 256,
258; melanopus var. cyathoides 248, 258,
260; micans g5, 100; mollis 78; molluscus
95-98, 100; molluscus var. fissus 82, 84,
85, 96, 98; montagnei 251-253; mucidus
98,99; mucidus y subreflexus9g; nidulans
81; nitidus B2, 95, 99, 100; numulariu
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251, 253, 259; obducens 100, 101 ortho-
porus 102, 122; oxydatus 8o; pennsyl-
vanicus 257; perennis 252, 253; picipedes
255; picipes 237, 241, 244, 248, 254, 255,
25G; pubescens 93; queletianus 259, 260;
racodioides 104; radula 102-104, 106;
rangiferinus g3 ravidus 73; repandus 256;
rigidus 115; rixosus 81, 107; roscomacu-
latus 107; rubripes 245; rufescentis 255;
rufus 108; salicinus g1, 109, 110; sal-
monicolor 8o; sanguinolentus 110, 113;
scalaris 88, g1, 111; semipileatus 123;
semisupinus 84, 85: serialis g1, 1113
sericeo-mollis 71 sorbicola 1125 sp. 254;
spongiosus 81; squamosus 242, 245, 246,
250, 257, 258; squamosus var. glaber 257;
subacidus 76, 120; subarcularius 242,
243, 245, 255; subsquamosus 247, 255,
2563 subtilis 97, 111; sulphurcus 1; terres-
tris 112, 113; tiliac 257, 258; tomentosus
253; torulosus 109; trivialis 98; tuba-
rius 258; tuberculosus 64, 114; umbilica-
s 238; undawus g1, 102, 114-116;
unitus 59, 74, 116; vaillantii 93, 117;
vaporarius 117-110; varius 241, 244, 248,
240, 251, 253-255, 258-260; varius §
clegans 248, 249: varius var. lateralis
250; varius var. numularius 253; vegetus
95; vernalis 245, 248, 259, 260; vernalis
var, brumalis 260; versiporus 106, 120,
121; versiporus var. (y) angulatus 120;
versiporus var. deflexus 1213 versiporus
var, farinosus 121 ; versiporus var. immu-
tatus 120, 121; versiporus var. lanugino-
sus [21; versiporus var. sistotremoides
121; vitreus 114, 115, 121, 122; vulgaris
62, 83, 123; vulgaris f calceus 68; vulga-
ris var. calceus 85; xanthus 124; xylo-
stromeus 122

Polystictus cinnamomeus 252, 253, obesus
252

Populus 24, 79, 112; tremulus 93

Poria 47, 50-56, 58-65, 67, 74, 75, 77, 82,
83, 92, 97, 103, 110, 120, 123; § Byssinae
6o; § Cystidiatae 71; § Euporae 71; §
Merulicae 60, 112; § Subglabisporae 76;
§ Subtiles 6o; § Udae 59; § Urnigerae
6o; albobrunnea 78; albolutea roz; al-
bolutescens 79, toz2; albopallescens 102;
alpina 125; alutacea 85; ambigua 73, 74;
andersonii 64; aneirina 79; argentea 79,
8o; aurantiaca 56, 64, 8o, 81, 88, 98, 100;
aurantiotingens 64 ; aurea 70; biguttulata



123; blyttii 81, 82, 107; bombycina 63;
borbonica 57; bresadola 111; byssina 47,
82-84, 96, 123; calcea 61, 63, 67-bg, 85;
calcea var. bulbosa 124; calcea f. stratosa
124; candidissima 55, 82, 83, 95-97, 99,
101, 111, 119; canescens G3; carbonacea
58, 64; carncopallens 75; confluens 64;
contigua 54, 87, go; corticola 63, 73, 74,
79, 93; coruscans 63; crassa 67, 68, 124,
125; crustacea 64; decolorans 110; denti-
pora 88; denudata 84; dodgei 107; dussii
57; epimiltina 75; cupora 63, 71, 73, 81,
82, 95, 99, 100, 105; cupora var. subfim-
briata 105, 106; expansa 89, 94, 953 fer-
rea qo; ferruginea 110; ferruginosa 54,
64, 90, 91, 109; limbriata g1 ; friesii 118;
frustulata 122; fulviseda 76; gilvescens
63, 110; greschikii 70; hypolateritia 103;
incarnata 63, 88; incrassata 58, 64;
krawtzewii 70; laciniata 64, 76; lamellosa
57, 64; langloisii 63; late-marginata 73;
latitans 61, 63, 70; lenis 67-6g, 75, 85,
119, 123, 124; lenta 64; litschaueri 71;
luteo-alba 70, 72, 96, 119; lutcopora 61;
medulla-panis 47, 51, 59, 64, 75, 92, 93,
116, 119; medullaris 50, 64, 74, 75, 92;
megalopora 94, 95, 116; micans g5; mi-
crospora 107; millavensis 74; mollicula
6o, 113; mollusca 6o, 63, 82, 83, 95-99,
117, 119; monticola 107; mucida 6o,
61, 63, 76, 77, 96, 98, 99, 103, 105, 117,
118, 120; mucida § millavensis 103;
mucida var. radula 105; myceliosa g9;
nigra 58, 64; nitida 63, Bo-82, 95, g9,
100; obducens 100; obliqua 54, 75, 103:
ohiensis 51; ohioensis 51; onusta 47, 64,
79, 101; pannocincla 56; pearsonii 74,
93; placenta 8o, 81, 107; polyspora 64;
pulchella 76, g2, 119, 120; racodioides
104; radula 71, 104-106; rixosa 54, 81,
82,90, 107; romellii 47, 84, 99, 123, 124:
rubens 8o; salicina g1, 108, 109; salmoni-
color 64, 8o, B1; sanguinolenta 56, 110,
111, 113, 122; sartoryi 60; sericeo-mollis
64; Simanii 70; sinuosa 117; squalens 78;
stellac 63, 64; subacida 75, 119; subar-
gentea 75; subincarnata 61, 62, 70, 85,
123, 124; subtilis B2, 96, 97, 111; sylves-
tris 118; taxicola 54, 64, 104, 108, 112;
tenuis 75, 76, 92; terrestris 6o, 110, 112,
113; trachyspora 59, 64; tuberculosa 114;
turkestanica 68; umbrinella 57, 63; unda-
tagr, 114, 115, 121, 122; unita 50, 64, 93,
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116; vaillantii 96, 117, 118; vaporaria
105, 117-119; variecolor 70, 119; versi-
pora 55, 58, 61, b4, 70, 76, 77, 06, 98,
103, 105, 106, 118-121; vincta 72, 75;
viridans 63, 68, ¢8; vitellinula g2, 119;
vitrea 54, 64, 91, 114, 115, 121-123; vul-
garis 61, 62, 68, 82-85, g6-99, 123; vul-
garisjicalceus 68 ; vulgaris var. pileata 84;
xantha 61, 63, 67-70, 8o, 85, 119, 123-
125; xantha [, crassa 124, 125; xantha f.
pachymeres 124

Porogramme 56-58, 64

Porotheleum 52

Porothelium fimbriatum 82, 105

Primula 24

Prunus 24

Psathyrella 135

Pseudocraterellus 211, 214-217, 220, 268;
calyculus 211, 212, 214-216; crispus
216; pseudoclavatus 216, 217%; si-
nuosus 211, 212%, 214-216; subundulatus
214, 216

Pycnoporellus 5

Pycnoporus 107: serialis 107

Pyrus 24

Guercus 93, 95, 112

Radulum 61; molare 121; orbiculare 86;
quercinum 121; radula 86

Ramaria reisneri 8

Ranunculus 23, 24

Rhinanthus 24

Rhododendron 24

Ribes 24

Rigidoporus 47, 56, 59, 64, 66, 74, 111, 115;
§ Rigidoporus 56; moeszii 115; sangui-
nolentus 110, 113; undatus 115; vitreus
115, 121

Rosa 24

Saccobolus 231; § Saccobolus 231; citrinus
231; succineus 225, 229, 230%, 231;
truncatus 231

Salix 24

Sambucus 24; nigra 15, 26

Sarcodon 4, 12, 13; § Amarescentes 11;
§ Sarcodon 10; § Violacei 11; amares-
cens 11} catalaunicus 8; commutatus 8;
fennicus 11; fuligineo-violaceus 1, 4;
fusco-indicus 10-12; imbricatus 10,
11; inopinatus 8; jocides 1, 6, 8, 10, 11;
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lacvigatus 11; scabrosus 11; talpa 1, g,
10%, 11, 13; ussuriensis 4, 12; violaceus 11

Sarcoporia 54, 56, 64, 66, 81 ; polyspora 8o

Saxifraga 24

S’Chizopora 475 55 58) 59, 6'1 64! 661 69) 71
72, 76, 77; laciniata 76; paradoxa 64,
70, 76, 77, 96, 98, 104, 105, 106, 118, 119

Scirpus 141, 161, 163

Septomyxa 183; acsculi 183; affinis 183, 185

Serpula 58, 64, 65, 112

Sinapis arvensis 184

Sistotrema 55, 59, bo, 62, 64, 65, 101, 111;
§ Xylodon 535, 76; cerasi 86; dermatodon
89; digitatum 102; eluctor 47, 79, 102;
fasciculare 120, 121 ; fuscescens 64; leuco-
placa 86; quercinum 55, 118; sepiarium
120; spathulatum 106; sulphureum 64;
taxi 112

Skeletocutis amorphus g1

Solanum 24; dulcamara 177; tuberosum
16, 26

Solenia poriacformis 82

Solidago 24

Sorbus 24

Sphaerella solani 177, 186

Sphagnum 163, 164

Spinacia 24

Spongipellis 3; pachyodon 3, 89; spumeus 3

Steecherinum 72; ochraceum 72; rawakense
6, 8, 72

Stercum 214; calyculus 211, 214, 215, 220%

Strangulidium 62, 64, 67, 71

Stromatoscypha 52, 111; fimbriatum 82,
91, 105, 111

Stropharia semiglobata 171

Sulphurina 59, 64, 65

Syringa 24

Taxus 24; baccata 194

Thalictrum 23

Thelephora 53, 214; subundulata 211, 214,
215, 220*

Thelepora 53, 64

Theleporus 52, 53, 64; cretaccus 53, 64

Thysanophora 189, 194, 195, 197; cana-
densis 189, 190%, 193, Plate g figs. 1-4;
longispora 189, 195; penicillioides 18g,
193; taxi 189, 192%, 193-195, Plate g
figs. 5, 6

Tilia 257

Tinctoporia 57, 58, 64; aurantiotingens 64

Titaca 36, 37, 40; callispora 33, 36, 40;
rotula 29, 30, 32-34, 36-38, 40, 41, 43

Trachyspora 101

Trametes 53, 56, 59; § Resupinati 53;
annosa 93; cinerco-sulphurea 124; mi-
cans 86, 87, g5; mollis 53; ochroleuca
75; ohiensis 51, 75; scalaris 88; sepium
53; serialis 88, 107, 111; serpens 53, 63;
squalens 78, 107

Trechispora 54, 55, 60, 64, 65, 97, 1015
onusta 79, 101, 102

Tremella 65

Trichoderma aureum 118

Tricholoma sulphureum 135, 143

Trifolium 24

Triticum 24

Truncospora 51, 52, 75; ochroleuca 75;
ohiensis 51

Tsuga canadensis 191, 193

Tulasnella 63

Tulipa 24

Tulostoma volvulatum 202

Tussilago farfara 179

Tyromyces 54, 61, 78, 84; byssinus 83;
destructor 118; glococystidiatus 78; krav-
zevianus 64; semipileatus 63

Ulex 250
Ulmus 24

Valeriana 24

Vararia 61 ~J
Verbena officinalis 178

Veronica hederacfolia 184
Viburnum 24

Vicia 24; faba 184

Vinca 24; minor 25

Viola tricolor 184, 185

Vitis 24

Wrightomyces 62, 66
Wrightoporia 64, 65

Xanthochrous 56, 59

Xanthoporia 57, 58, 64, 65

Xylodon 55, 59, 61, 64, 66, 76

Xylomyzon pulchrum 104, 112; taxicola
112

Xylostroma candidum 122

Yucca 24



	0285b
	0286b
	0287b
	0288b
	0289b
	0290b
	0291b
	0292b
	0293b
	0294b
	0295b
	0296b
	0297b
	0298b
	0299b
	0300b
	0301b
	0302b
	0303b
	0304b
	0305b
	0306b
	0307b
	0308b
	0309b
	0310b
	0311b
	0312b
	0313b
	0314b
	0315b
	0316b
	0317b
	0318b
	0319b
	0320b
	0321b
	0322b
	0323b
	0324b
	0325b
	0326b
	0327b
	0328b
	0329b
	0330b
	0331b
	0332b
	0333b
	0334b
	0335b
	0336b
	0337b
	0338b
	0339b
	0340b
	0341b
	0342b
	0343b
	0344b
	0345b
	0346b
	0347b
	0348b
	0349b
	0350b
	0351b
	0352b
	0353b
	0354b
	0355b
	0356b
	0357b
	0358b
	0359b
	0360b
	0361b
	0362b
	0363b
	0364b
	0365b
	0366b
	0367b
	0368b
	0369b
	0370b
	0371b
	0372b
	0373b
	0374b
	0375b
	0376b
	0377b
	0378b
	0379b
	0380b
	0381b
	0382b
	0383b
	0384b
	0385b
	0386b
	0387b
	0388b
	0389b
	0390b
	0391b
	0392b
	0393b
	0394b
	0395b
	0396b
	0397b
	0398b
	0399b
	0400b
	0401b
	0402b
	0403b
	0404b
	0405b
	0406b
	0407b
	0408b
	0409b
	0410b
	0411b
	0412b
	0413b
	0414b
	0415b
	0416b
	0417b
	0418b
	0419b
	0420b
	0421b
	0422b
	0423b
	0424b
	0425b
	0426b
	0427b
	0428b
	0429b
	0430b
	0431b
	0432b
	0433b
	0434b
	0435b
	0436b
	0437b
	0438b
	0439b
	0440b
	0441b
	0442b
	0443b
	0444b
	0445b
	0446b
	0447b
	0448b
	0449b
	0450b
	0451b
	0452b
	0453b
	0454b
	0455b
	0456b
	0457b
	0458b
	0459b
	0460b
	0461b
	0462b
	0463b
	0464b
	0465b
	0466b
	0467b
	0468b
	0469b
	0470b
	0471b
	0472b
	0473b
	0474b
	0475b
	0476b
	0477b
	0478b
	0479b
	0480b
	0481b
	0482b
	0483b
	0484b
	0485b
	0486b
	0487b
	0488b
	0489b
	0490b
	0491b
	0492b
	0493b
	0494b
	0495b
	0496b
	0497b
	0498b
	0499b
	0500b
	0501b
	0502b
	0503b
	0504b
	0505b
	0506b
	0507b
	0508b
	0509b
	0510b
	0511b
	0512b
	0513b
	0514b
	0515b
	0516b
	0517b
	0518b
	0519b
	0520b
	0521b
	0522b
	0523b
	0524b
	0525b
	0526b
	0527b
	0528b
	0529b
	0530b
	0531b
	0532b
	0533b
	0534b
	0535b
	0536b
	0537b
	0538b
	0539b
	0540b
	0541b
	0542b
	0543b
	0544b
	0545b
	0546b
	0547b
	0548b
	0549b
	0550b
	0551b
	0552b
	0553b
	0554b
	0555b
	0556b
	0557b
	0558b
	0559b
	0560b
	0561b
	0562b
	0563b
	0564b
	0565b
	0566b
	0567b
	0568b
	0569b
	0570b
	0571b
	0572b
	0573b
	0574b
	0575b
	0576b
	0577b
	0578b
	0579b
	0581b
	0582b
	0583b
	0584b
	0585b
	0586b
	0587b
	0588b



