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THE IOWA SPECIES OF LYCOPERDON

AL L. LorMAN

LycorerpoN Tourn. ex Persoon

Several of the species of this genus are among our most common
puftballs although none of them are as conspicuous as the less eom-
mon larger forms of closely related genera (Calvatia, Bouvistella,
and Mycenastrum), This genus is probably the largest among the
Gasteromyeetes in the number of good species deseribed, Geaster
being its only possible equal. Morgan (4) reported thirty-one
species for this country, and Macbride (2) ten species for eastern
Towa. In general, Lycoperdons are quite widespread in their dis-
tribution.

The basidiocarp is globose or depressed globose, pyriform, turbin-
ate or broadly turbinate, ranging from 0.8-7 em. in diameter and
about the same in height. The turbinate forms often have an elong-
ate, tapering or rarvely subeylindrical base, the base being either
continuous, with a cord-like root, or diseontinnons, with a fibrous,
white mycelium. The coat of the basidiocarp is composed of two
layers of peridial, hyphal tissme. The inner peridinm (inner
layer) is very thin, while the outer peridium (outer layer) is more
variable and usually muech thicker. The latter is rarely smooth in
mature specimens but is usnally eharacteristieally marked by warts,
spines, fissures, or very minute hairs. The spines are often curved
and convergent, and sometimes coherent at the apex, 3.0 mm, or
less in length: when shorter usually intermingled with smaller
spinules, or with warts; sometimes forming merely a furfuraceous
or tomentose coat of minute fibrillose seales or hairlike spinules. In
color, the outer peridium is white or whitish when young, later be-
coming buff, yellowish, or brown, ceecasionally with a tinge of red
or purple ; sometimes more or less persistent on the inner peridinm
but usnally dehiseing in part very early. The inner peridium is a
thin papery layer, mostly silky and glossy when exposed, pale, light-
brown, or brown, and sometimes with a purplish tinge in the purple-
spored series. It is persistent and opens by a definite apical mouth
which is usually small but becomes 0.5 em. in diameter with a reg-
ular lacerate margin in L. saccalum.
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The subgleba (sterile tissue) is ordinarily made up of large,
coarse, colored cells; rarely of small white compaet cells; variable
in amount, but usually oceupying one-fifth or more of the fruiting
body. In several forms the subgleba is obsolete or nearly so, and in
a few it is well developed and distinet, but broad and shallow. The
subgleba, as a rule, oceupies the stemlike base of the obovoid, pyri-
form, and turbinate fruiting bodies, often being convex above, as a
rudimentary columella, and merging gradually with the gleba. The
gleba (mass of spores and capillitinm) is variable in amount, the
threads of the capillitium arising from the inner peridium and from
the subgleba. Tt is white when very young; then (in purple-spored
series) olivaceous, later violaeeous, and finally pnrplish-brown at
maturity; or (in brown-spored series) greenish-yvellow, later aliv-
aceous, and finally brownish-olivaceous or brown at maturity., The
capillitium is usually branched, the main threads about the thick-
ness of the spores (in a few forms thicker) mainly pale-brown or
dark-brown and only in several species greenish-yellow or hyaline.
The basidiospores are found free in the gleba of the matare or near-
ly mature basidiocarp, being formed and discharged from the basi-
dia while the outer peridinm is still white or light colored. (Plate
2; figs. 24-30). The hymenial parts disappear soon after the basidia
discharge their spores. In most species with pedicellate spores the
sterigma breaks close to the spore. The mature spores are greenish-
vellow, brown, or with a tinge of purple; pedicellate in some species;
usually globose and rarely oval or elliptical ; smooth to extremely
warted in the larger spores (sometimes apparently warted under
ordinary magnification but smooth under oil immersion, the appar-
ent warts being pores in the thick, smooth, gelatinous wall), 3.5-
7.5 w in the greater dimension. The basidiocarps are usnally ter-
restrial in open woods, pastures or sandy areas, and oeeasionally in
cultivated fields; in a few species they are lignatile, growing in
woods on much decayved wood.

It is believed that the young spores are surrounded by a gelatin-
ous, hyaline layver, probably hymenial remains, for in the matura-
tion of rongh-warted spores the warts are at first often completely
covered by a thin, gelatinous, hyaline laver, suggesting a spore with
a rough-warted endosporinm. But careful study (apochromatie
objective) reveals the fact that in older spores the warts finally pro-
trude through the gelatinous coat, and that in the ease of the mature
spore it is distinetly warted and there is no trace of the hyaline
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coat left. Oeccasionally pores are found in warted spores. For ex-
ample, in L. rimulatum, the spores of which are grossly warted, each
wart apparently possesses a central pore. In the case of L. pedicel-
latum distinet pores were found in the smooth wall of its spore.

The genus is readily divided into two major groups on the basis
of the color of the mature gleba but the distinetion 1s not an easy
one to make when working with immature material. Rather closely
allied with the purple-spored character of the mature fruiting body
1s the large size and warted character of the spore. The spores are
globose, mostly 5-6 p in diameter with L. rimulatum having spores
6.5-7.5 w in diameter, the largest recorded spores of the genus. The
lowa species of the purple-spored series are L. aslerospermum, L.
atropurpurcum, L, elegans, L. glabellum, L. hirtum, L. pulcher-
rimum, and L. rimulatum. These species are very closely related
and apparently quite variable, This has resulted in great confusion
in the nomenelature of the group, and Hollés (1) disposes with prae-
tically the whole of the purple-spored series in his L. umbrinuwm
Pers—a species with ten varieties,

In the brown-spored series the spores are smaller, being usually
less than D pin diameter. More widely separated forms are inelud-
ed here as the group is easily and naturally subdivided into those
forms with a well developed subgleba and those in which the sub-
eleba 1s either obsolete or nearly so. Further taxonomie charaeters
are made primarily on the peridial characters and the shape of the
fraiting body. The Towa species of the two groups of the brown-
spored series are as follows: Subgleba well developed—L. Curtisi,
L. gemomatum, L. molle, L. muscorum, L. Pecki, L. pedicellatum,
L. pyriforme, L. saccatum, and L. separans: Subgleba obsolete or
nearly obsolete—L. cepaforme, L. coloratwm, L. oblongisporum, L.
pustllum, and L, Wrightii,

[ believe that the division of the genus on the basis of spore char-
acters, as made by Iollés, is not as satisfactory, although it pos-
sesses a distinet advantage in the identification of voung material
where the color of the gleba mass is rather indeterminate. Hollos
divides the genus into three groups (a modification of de Toni's
system (6) as follows: (1) Asterospora—spores warted; (2) Sub-
letospore—spores very minutely warted: (3) Lelospore—spores
smooth, In my deseriptions 1 have followed Morgan, in general,
and have indieated important points in which Morgan and Hollds
do not agree. Morgan's treatise on the American forms of Lycoper-
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don in his “*Gasteromyeetes of North America’ is undoubtedly the
best work that has been done on the genus in this country.

A study of our collections, which inelude a number of interesting
forms from the sand hills of Musecatine and Louisa counties, made it
evident that the study of the Iowa species had been inadequate and
that we had several species among our collections which had not
been reported from lowa in the literature to date.

The 1'11””1‘;']“1: ‘»[Ilr"in were t'l'Ii'IET-'-l l*} _"\I.'in*|li"lilu' and \I]IH L.
asterospermum, L. atropurpureum, L. elegans, L. gemmatum, L.
molle, L. Peckit, L, pedicellatum, L. pulcherrimum, L. pusillum, and
L. f_,.,f”'{,-,_,-m,_ Of these ten :~|r|~:*i1‘-:. L. :J’t_-n.f.n_'x and L., Peckii were
not among our collections, The following species new to Iowa were
among our collections: L. cepaforme, L. coloratum, L. Cwrtisu, L.
glabellum, L. hirt wm, L. muscorum, L. oblongisporunt, L, rimulatum,
L. saccalum, L. separans, and L. Wrightu. 0Of these twenty-one
species all were recognized by Morgan except L. saccafum, In addi-
tion to these, L. echinatum, L. subincarnatwm, and L. Turnert have
been reported from Wiseonsin (Morgan) and it is quite probable
that ”11'}.' ocenr 1 lowa. lmportant characteristies of each (from
Morgan's deseriptions) are given in connection with the deseription
of the rlum_-]_r related H]!H'i-_ s mmeluded in this work, L. J;a.'-'r'u o f"':-.-r::em,
L II'}_!;‘.J'!'_,"‘”!'HM, and L. muscorum, eS| vli‘-.'t‘l}‘.

In the following deseriptions color terms pertaining to peridial
or gleba characters are in parentheses, and are those of Ridgeway
(5). In the collection data following each deseription the month
refers to the time of colleetion and is not to be interpreted to mean
the time of year when these partienlar speecies are to be found.

This is a part of a series of studies on the Gasteromycetes being
arried on at the State University of Towa under the direction of
Prof. G. W. Martin.

KEY TO THE SPECIES OF LYCOPERDON

1. Mass of spores and capillitium at first olivaceous; then violaceous; finally
purplish-rown at maturity; spores globose, distinetly warted, mostly
5-6 w in diameter; in L. rimulatuwm 6.5-T.0 [lociciisssiamnmirsacsssmsnsivomnesen

1. Mass of spores and eapillitium at first greenish-yellow; then olivaceous;
finally brownish-olivaceous or brown at maturity; spores smooth or min-
utely warted, globose and mostly less than 5 y in diameter; oval with long

pedicels, (L. pedicellatum) ; or elliptic, (L. oblongisporam) o eeeeeee®

-

2. Outer peridium of long white slender curved and convergent spines, the
upper ones 2-3 mm, in length; basidiocarp cbovoid with a thick cord-like
B i iicinssi s i AR A i e A S A S SR (1) L. pulcherremum
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Outer peridium otherwise.. R LS IRl o PP U Uy T Rl S o et ..
Outer peridium a thin *-1'l'|'1:~[]l lt'ur ln-tnnun;._ nmu[we th-:*n appressed
caly; spores 6.5-T.0 pn with Jarge warts.......—camennna (2) L. rimulatum
Outer peridium a coat ler spines, convergent or simple, or simply

....... i s b o do e i s rapsa it
Cut n of slend es 1. mm. or less in length, eonvergent or
sumple, or with INterminElod ErARUIES.. . eaesem e ssmssn s nsen wssevammes s csasee )

Outer peridium a white or yellowish floeculose coat; ]Il.tl 'r brown furfur-
Basidioearp turbinate or broadly turbinate with a thick eord-like root

. RSN RO . |, Ry RS T
Basidiocarp subglobose, oboveid, or pyriform; with a fibrous mycelium....6
saspdiocarp obovold or pyriform; outer peridium a thin coat of minute
spines with intermingled granules..... ... (4) L. astérospermum

Basidiocarp subglobose, rarely oboveid or pyriform; outer peridium a
dense cont of slender, hair-like, mostly convergent spines, the upper ones
0.5 mm, or lesa in l+~:~.;_tt!n. ......................................... e (D) atropurpureum
Basidiocarp large, 3.5-7 em. in diameter: ih'-prf-.h's:*d globose, with a thick
cord-like root et -.(6) L. elegans
Basidioearp smaller, 2.4 em, in lll-.l'lllitl-l ulm‘r.nlll or turhumtﬁ with a
fibrous myeelium...... = g = S ~-(7) L. glabellum
Subigleba 11 devel !pni VE Lht“‘[- niu-mu.ﬂ nr*(-uprmg the stem-like base,
but i more flattened forms often broad and shallow; usually one-fifth or
more of the basidiocarp e T e e e
Bubgloba obsolete o Dearly S0 i e T

Outer peridinum of long, eurved :‘lIel{I 4 -nur;_.,u*nt gpines, the upper ones
about 1 mm, in length; sometimes with intermingled smaller spines.......10
Quter peridium of shorter spines or thick terete warts (the upper ones
about 0.5 mm. in length), with intermingled spines; or simply furfur-
Whito stout convergont spines 11I!1n;_, away in l.lrgﬂ plutes or patchea'
basidioearp with a cord-like root. HSTTOUpRS— | . ) [ SR

Spines falling away separately; basidiocarp with a fibrous myecelium......11
Lnner peridium smooth; spores with minute pedicels or non-pedicellate...12
buner peridium more or less reticulate, wrinkled or obseurely pitted;
s with E-'-;;‘ ]---:r-*_-'tl'r.[ ]I-w'fit.'i']:‘L_--...,_,,.-“-.-_...... h-__.-l'g} L. pediceﬂn!um
Threads of capillitium hyaline or pale yellow, 2-3 times as thick as spores;
pores globose, 3.56-4 p in dismeter. e v ( 10) L Curtiné
Threads of eapillitiuom wostly thinner than spores; spores globose, 4-5 pu
in dinmeter..... OOV AU RO OIS S S SRR, o 2 ) (e 40
Outer peridium of stout spines or warta fnllmg away and leaving a white-
spotted reticulate appearance.— ...__.._,,.-,-.,.._--{1"} L. gemmatum
Unter Peridinm Ot ey WS e e rrrrerrrsrrrrrrrremer i i e
Basidioearps mostly lignatile; eul-;_lvl-a white, nf smnl] cells; spores
' th, TO0-4.8 pu in dinmeter.. e ._.+[13} L. pﬂﬂfﬁfﬂlﬂ

Hasidioenrps mostly terrestrinl; subgleba usually coarser and of larger
weils, not white; spores warted_—.

el iR 15
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15. Basidiocarp large, broadly turbinate with thick tapering or eylindrical
base 1-2.5 em. in diameter; spores 4.5-5.5 u in diameter....(14) L. saccatwm
15. Eamdlururp usually smaller with a much smaller base; spores somewhat

16, Ouh*r peridium a ant coat of minute spines mth mtvrmmulm] granules;
spores 4-5 i dIameteT e ~(15) L. muscorum
16. Outer peridium a minute, persistent, mealy furfur:m-uus enat; spores
3540 poin diameter s anraac 16) L. molle
17. Spores globose, smooth or minutely ST e, N et M B |
17. Spores elliptical, smooth, 3.5-4.5 by 5-6 poeee. e (1T) L. oblongtsporum
18. Spores minute 1-. warted, 3.5-4.5 p in diameter; subgleba obsolete........19
18. Spores smooth, 2.5-4.5 p in diameter; + subgleba nearly obsolete.. "I"I
19, Outer [uill-llllm a mealy flIlfllrﬂHHHh coat; basidioecarp 'ﬁ'ith a H]E‘ﬂl‘][‘l’
B e T L s —— ¢ ¢ QN O
19. Outer peridium a fibrillose-spinulose coat; basidiocarp with a fibrous
myecelinm........ SRR SOOI ) o= =1 7. /00 L(19) L. Wrightis
20. Outer peridium a mnmtuh Iuriurlli'nm coat lw-’uuuwr rimulose ; basidio-
carp with a cord-like TOOb e 20) L. cepaforme
20, Quter peridium a thin coat of minute persistent ;,:r:muln.q: hasidiocarp
with o fibrous Mmyeelium. . ocvoiimisimmmamecsziscnsenssemsnneas (21) - L coloratum

1. L. pulcherrimum B. and C.

Basidiocarp obovoid, somewhat depressed above, 2-3 em. in diam-
eter, plicate beneath, with a thick cord- like root; outer peridium
of slender white dehiscent spines, the npper one 2-3 mm. In length
and the lower ones smaller, enrved and eonvergent at the apex, often
coherent, the upper ones falling first, leaving a cinnamon-brown,
mealy, or minutely granular coat, later dehiscent also, exposing the
smooth. reddish-brown or purplish-brown inner peridinm ; subgleba
broad and shallow. neither compact, nor definitely limited above;
gleba einnamon-buff 1o cinnamon-hrown, later becoming brownish-
purple ; capillitium threads much hranched, the main ones about as
thick as the spores; spores globose, distinetly warted, ave raging 5 |
in diameter. (Plate I, fig. 1).

On eround in woods, Towa City, October. Reported from Kan-
sas, Towa, Wisconsin, and eastward.

Morgan deseribes this species as 2-6 em. in diameter and 2-2 em.
high. As the specimens at hand were immature the characters eiven
for the mature fruiting body are taken from Morgan's deseription.
The long, shagey spines of the outer peridinm are the distinguishing
character.

L. ecchinatum Pers., reported from Wisconsin but not among our
Towa colleetions, differs from this species in thﬂt the basidiocarp 1s

broadly obovoid, sometimes much depressed, 2-3.5 em. in diameter,
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with a mycelium of long slender white fibers ; outer peridium of very
long (3 mm.) brown spines, eurved and convergent at the apex,

often coherent, dehiscing, leaving dark-brown reticulations formed
by minute spinules on the pale-brown inner peridium. When the
minute spinules dehisee 1] mer peridiam 1s left smooth.

2. L. romulatum Peck

Basidiocarp depressed globose, sessile, 1.5-2.5 em. in diameter and
1-1.5 em. high, plicate beneath with a fibrous myecelium ; outer peri-
dium a smooth thin layer soon beecoming rimulose, later breaking up
into purplish-brown, thin, appressed, dehiscent seales, the upper
ones disappearing first, exposing the smooth, pale, inner peridium ;
subgleba broad, occupying about one-fourth of the fruiting body, or
very shallow and nearly obsolete, the cells rather large; gleba at
first light colored with a tinge of purple. later varying toward
brown (burnt umber) ; eapillitum threads little branched, the main
ones thinner than the spores; spores globose, 6.5-7.5 1L in diameter,
distinetly warted, the warts large and hvaline with a central pore
apparent at a magnification of 900 diameters. (Plate I, fig. 2).

On open ground in sandy hills, Muscatine County, north of Bay-
field, November. Reported from New York, South Carolina, Ohio
and Wisecnsin,

Spore measurements as reported are variable—Morgan 6-7 I ;
Hollos 5-6p; and Trelease (according to Hollds) 5-6.5 p,

3. L. hirtum Mart.

Basidiocarp turbinate or broadly turbinate, depressed above, 2.5
cm. broad and 4 em. high, contracted below into a short thick, taper-
ing, stem-like base with a cord-like root; outer peridium a dense
coal of slender, soft, l.]i']iiH('l‘llt, ln‘cm'n, convergent H]‘}illﬂ:‘-‘., the upper
ones 0.5 mm. or less in length, falling away first, exposing the
smooth. glossy, pale or purplish-hrown surface of the inner peridium,
the lower ones shorter and more scattered with patches of inter-
mingled granules; subgleba of large eells, occupying little more
than the stem-like base, one-third to one-half of the fruting body;
gleba at first olivaceous, then brownish-purple (bister to burnt um-
ber) ; eapillitium threads considerably branched, the main ones
about as thick as the spores, the branches slender or tapering:
spores globose, distinetly warted, surrounded by a thin, hyaline,
eelatinous layer, apparent at a maenification of 900 diameters, 5-6 I
in diameter, averarine less than 5.5 i.  (Plate I, fig. 3).
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On ground in woods. lowa l'it}', :‘h,‘]rlrnllwli

Moregan describes the basidiocarp as 2-6 em. in diameter and 4-5
om. high. The characteristics given above for the mature frulting
body are us given by Morgan since the material at hand was an 1m-
mature lot. e has followed Massee in keeping this species separ-
ate from L. atropurpurcum. Hollds regards this as a synonym for

L. umbrinwm Pers., a species ander which he deseribes ten varieties.

‘l a'r .'.*--‘ Fiisiy rrmum l'l"l_l' _'.T||l[ _“.lnﬂ_’_

Basidiocarp obovoid or pyriform, 1 54 em. in diameter, a little
higher than broad, the base shon, in-in?--l, n-'-r.-minlmh_x i'l]ii';l'[l', with
a fibrous myeelium ; outer peridium a thin eoat of minute spines
with intermineled eranales, minutely seabrous, gray or brownish,
quite persistent but finally dehiscing, exposing the smooth, glossy,
pale-brown (natal brown to vinaceous or Hay's brown) surface of
the inner peridium : subgleba oceupying about a third of the fruit-
ili:.! ]uu]_‘u', of lail;_.:_'w I'i'“.‘n '_'I‘.uitl.l]]} Iiu']'ul!u_': with the eleba ahove ;
eleba at first olive-brown, finally hrownish-purple: capillitium
threads branched, the main ones about as thiek as the spores; spores
elobose, distinetly warted, sometimes nearly bluntly echinulate,
5-6 1 in diameter, averaging more than 5.5 p.  (Plate I, fig. 4)

On ground in rather open woods. lowa City, September and
November. Reported from Ohio, lowa and Nebraska.

Morgan records spores as H.5-6.5 p in diameter. This is L. um-
brinwm Pers. var. asterospermum Dur, and Mont, of Hollos.

5. L., atropurpurewm Vitt.

Basidiocarp subglobose, rarely obovoid or turbinate, 2-0 cm. imn

diameter, plicate beneath, with a fibrous myeelium, the larger fruit-
ing bodies often very irregular with a thick, plicate, and lacunose
base: outer peridium a dense coat of slender hair-like, dehiscent
Spines, curved and convergent at the apex, the upper ones gray or
brownish, often becoming reddish-brown at maturity, 0.5 mm. or
less in length, falling away first, exposing the smooth, glossy, pale
or pale-brown (buckthorn brown) surface of the inner peridiam,
the lower ones smaller, and lighter, subgleba broad and shallow, oe-
cupying about one-third of the fruiting body; gleba at first olive-
brown, finally brownish-purple (Hay's brown or dark vinaceous
brown) ; eapillitinm threads branched, dark brown, the main ones
about as thick as the SPOTESs ; Spores gilllﬂih’l‘. t]i*ai'!lh*ll} warted, H-6 I

in dinmeter.  (Plate 1, fig. 5),
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On sandy ground. Museatine County, Bayfield, April. On
ground in woods. Towa City, September. Reported from Iowa,
Wiseonsin, and eastward.

According to Morgan this form is subglobose with an outer perid-
um of soft white or yellowish slender spines or hairs; the subgleba
sometimes nearly obsolete. The forms deseribed above are more in

accord with Hollés’ description. This is L. umbrinum Pers. var.
atropurpureum Vitt. of Hollds, which may be globose or pyriform
with a short, thick, tapering stem-like base, and an outer peridium
of slender spines or hairs, the upper ones gray or brown and con-
vergent, the lower ones yellowish.

I'rom the varieties of this form as originally reported by Vitta-
dini, and from the ten varieties deseribed by Hollés under L. um-
brinum Pers., it is evident that these purple-spored forms are very
closely related. The species as deseribed in the [iterature are very
variable and intergrade, the microscopic characters being practically
the same for all, A number of forms were collected north of Bay-
field, Muscatine County, growing caspitosely in the sand, which
showed extreme variation from L. atropurpureum Vitt. as deseribed
by Morgan, They were more in aceord with Hollés” deseription of
this form, The outstanding characters not in accord with Morgan’s
description were the broadly turbinate shape of the fruiting bodies,
which were mostly 1-2 em. in diameter; the soft, gray, or pale-
brown, persistent, tomentose or fu rfuraceous coat on the surface of
the inner peridium after the dehiscence of the spines: the well-
developed subgleba: and the very minutely warted spores, 5.6-6.5 1)
in diameter,

The ecology of the fungi of the region where these forms were
collected is extremely interesting and greatly in need of critieal
study,

6. L. elegans Morg.

Basidiocarp large, depressed globose, 3.5-7 em. in diameter, plicate
beneath, sometimes with a narrow umboniform base, the base con-
tinuous with the thick root : outer peridium at first floeculose, white
or yellowish, drying, forming a dense furfuraceous, persistent,
ochraceous or brownish coat, sometimes obseurely areolate ; subgleba
broad, convex ahove, occupying a third or more of the fruiting body ;
gleba olivaceous, finally pale-brown or purplish-brown ; eapillitium
threads much branched. the main ones thicker than the spores, the
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branches long and tapering; spores globose, distinetly warted, 5-6 p
in diameter,

On rich soil of the open prairie about Iowa City; (Macbride).

This species was described by Morgan from a specimen collected
in Muscatine county, and other specimens were collected several
years later by Prof. T. H. Macbride, confirming it. The characters
given above are taken from Morgan 's deseription of the species as
the original specimens were not available, and no other collections
have been reported.

7. L. glabellum Peck

Basidioearp obovoid with a short, pointed base, or turbinate with
a4 narrow, tapering, or nearly cylindrical base, 2.4 em. in diameter,
of about the same height, with slender fibrous mycelium ; outer
peridium a soft, dense, yellowish, flocculose coat, later drying, be-
coming brown, furfuraceous and somewhat egranular, slightly rimu-
lose above, more or less persistent, the light brown, smooth, glossy
surface of the inner peridium only exposed mn a few scattered
patches and irregular marks; subgleba occupying the stem-like base,
about one-third of the fruiting body, paler than the gleba, with a
tinge of purple; gleba pale-olivaceous, later becoming dark-brown
or purplish-brown (dark vinaceous brown or Hay's brown) ; eapil-
litium threads little branched, the main ones about as thick as the
spores; spores globose, 5-6 p in diameter, rough warted, the warts
nearly hyaline, surrounded by a thin, gelatinous, hyaline layer, less
evident at maturity, the warts finally protruding, hecoming more
distinet., (Plate I, fig. 6).

On ground in woods. Johnson County : North Liberty, Septem-
ber. Reported from Wisconsin, Ohio, New York, and the New Eng-
land states.

This is L. umbrinwm Pers. var. glabellum Peck. of Hollés. Mor-
gan says of it, ““A beautiful species, regular in form, soft to the
touch, and attractive in color.”’

8, L. separans Peck

Basidiocarp subglobose to broadly obovoid, often much depressed,
9.5 em. in diameter and 1-4 em. high, plicate beneath, often with a
short, thick, tapering, stem-like base, continuous with the cord-like
root ; outer peridinm a dense, thick eoat of white, stout spines, the
upper ones longest, about 1 mm. in length, convergent at the apex,
pale, brown, or reddish-brown at maturity, dehiseent in large flakes
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or patches, the upper ones disappearing first the patehes often free
from the inner peridium but not dehisced, in either case leaving a
pale or dark-brown (dark olive buff to Rood’s brown ), thin, furfur-

aceous or tomentose, gradually dehiseent layer on the glossy, finally
exposed surface of the inner peridium ; subgleba broad. occupying
one-third to one-half of the fruiting body, definitely limited above;

gleba pale- (light brownish olive) to dark-brown (snuff brown or
Saceardo’s umber) ; capillitium threads branched. variable in thick-
ness but some thicker than the spores: spores globose, smooth, or
occasionally minutely warted, 3.5-4 it 1n diameter, with a short
pedicel. (Plate I, figs, 7, 8).

On ground in woods. Johnson County: Mid River, June; North
Liberty, August: Towa City, August and September. On sandy
ground. Muscatine County: Bayficld, November. Reported from
Wiseonsin and eastward.

This is L. separans Peck. in the sense of Morgan, and Hollés in-
cludes this form with several, which he claims to be Synonymous,
under L. papillatum Scheff, (deseribed by Schaffer in 1763). Both
Hollés and Morgan deseribe the spores as smooth, but two speei-
mens were found at North Liberty (2.5-3 em. broad and 1.5-2 em.
high) which were identieal with our other colleetions of L. separans
except that the spores were slightly roughened with minute, sharp,
scattered warts, nearly echinulate. The spores were J3.5-4 p in
diameter, which, together with the flaking off of the outer peridium
and the extremely subglohose fruiting body, would keep these speei-
mens from L. excipuliforme. Possibly they should not be referred
to L. separans until further collection and study, but there is no
reason why L. separans could not have minutely warted spores, as
well as L. gemmatum.

9. L. pedicellatum Peck

Basidiocarp obovoid, or turbinate, 2-3 em. in diameter, 3-4 em,
high, with a short, thick, tapering base and a fibrous mycelium;
outer peridium of stout, mostly dehiscent spines, about 1 mm. in
length, circularly arranged, curved and convergent at the apex,
yellowish at first, becoming brown, the upper ones falling first leav-
ing scabrous reticulations on the at first pale and smooth, but finally
wrinkled or obscurely shallow-pitted surface of the inner peridium,
the lower spines quite persistent : subgleba compact, eupulate-con-
vex, definitely limited above, occupying little more than the stem-
like base; gleba at first greenish-yellow, then pale-olivaceous or
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cinnamon-buff (einnamon buff or eclay color) becoming brownish
when older (Brussel's brown or raw umber) ; capillitinm threads
branched, the main ones thicker than the spores; spores globose or
slightly oval, smooth, sometimes apparently minutely warted at
ordinary magnifieation, but at a magnification of 900 diameters dis-
tinetly smooth, the gelatinous wall containing eylindrieal pores, 3.5-
45 by 4-5 n, with hyaline persistent pedicels averaging 25 p in
length. (Plate I, figs. 9, 10).

On ground and on greatly decayed wood in woods. Iowa County:
Homestead, April. Johnson County: Mid River, October. Re-
ported from Iowa, Wiseonsin and eastward; also from Alabama.

The specimens colleeted in April were mature and quite weathered
and it may be that they were from the preceding autumn. Morgan
reports the fruiting body as attaining slightly greater diameter, and
Hollés records the speeies as 1.5-4 em. in diameter. These forms are
unmistakable in their long, hyaline, persistent pedicels, One speci-
men which 1 colleeted in Butler Clounty, Ohio, September, 1926, had
pedicels averaging 30 p in length, some of them measuring 45 .

10. L. Curtisii Berk.

Basidicearp globose or depressed globose, 1-2 em. in diameter,
with a very short rooting base and a fibrous myeelium; outer per-
idium a soft. white or vellowish eoat of rather stout, dehiscent
spines, the upper ones about 1.0 mm. in length, curved at the tip
and sometimes convergent, with intermingled smaller spines and
furfuraceous scales, the lower spines smaller, dehiscent after ma-
turity, usually by the spines falling away separately in seattered
and irregular patches, exposing the pale, smooth surface of the in-
ner peridium ; subgleba small but distinet, occupying the root-like
stem. convex and definitely limited above; gleba at first greenish-
vellow, then pale olivaceous (deep to dark olive buff) ; capillitium
threads lone, simple or sometimes sparingly branched, hyaline or
pale-yellow, mostly two to three times the thickness of the spores;
spores globose, smooth, or very minutely warted at a magnification
of 900 diameters, 3.5-4 pu in diameter, sometimes with a minute ped-
icel. (Plate I, fig. 11).

On sandy ground. Museatine County: Bayfield, November. On
ground in lawn, gregarious and cmspitose. Iowa City, September.
Reported from Kansas, Wisconsin, and eastward.

Morgan savs of this species, **Growing gregariously, and c@spi-
tosely, on the ground in meadows, pastures, and even in cultivated
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ﬁ-"'illw'.“ An H.’iii!iHTHI’.H}i]f' charaecter of the .H}:i.'rii** 15 the I:H‘,L_t‘i',,
hyaline or little colored eapillitium, This is L. Wrightu var. typi-

cum Peck, which Holl6s 1 rds as a small elobose, sessile form of
L. hy Bul end, Vitt. Vittadini redeseribed this
partic t of Bulhay L. hyemale and gave 1t the same name,
Thus to aeree with Vit 1 the name would be L. hyemale Vitt.

This as deseribed by Hollos includes a wide variety of forms and it

seems best to follow Morgan here in recognizing L. Curtisii Berk.
11. L. Peckn More.

13
L

,|..-__1[']- l|}| '\'n::li_ i

Basi 2.5-4 em, 1 diameter, with a slender fibrous
mycelium ; onter peridium whitish, ochraceous, or brownish, some-
times with a reddish tinge, composed of long, finally dehiscent
spines, usually eurved and convergent at the apex, the surface of
the inner peridinm pale and smooth when finally exposed ; subgleba

1

scarcely a third of the fraitine body ; gleba at first ereenish-yellow,

then brownish-olivaceous; r:':]rl”i[ifl]r! threads .HI'EII'l'l'l_".' branched,

1 i 1 »
ST W | T N1

hat thinner than the spores; spores globose, minutely warted,
4-5 Ll in diameter,

On ground or on deecaying wood in woods. Reported from Towa
and eastward : also from Alabama.

Of this species Macbride says, “*This is a common little species on
the ground 1n thinly covered meadows and pastures.”” Among our
collections there was but one which had been determined as this
species, and on restudy this was found to be a eolleetion of young
SPe imens of L. J,r_.,;h herrimum. As the H]‘ij:il'!.’il H]l{'f'ilnl'll.“-‘n are not

available, the above is based on Morgan's deseription of the species.

12, L. gemmatum Batseh.

Basidiocarp turbinate, 1-4.5 em, in diameter and 1.5-7 em. high;
somewhat -|--|':’.'1'--f‘-! above, the base short, obeonical or more elmlgi
ate, tapering or nearly eylindrical, with a fibrous myeelium: outer
peridinm of dehiseent stout spines or thick pyramidal warts, with
mtermingled smaller soft spines, all whitish or gray at first, later
vellowish, sometimes brown or reddish-brown, the upper thick spines
or warts 0.5 mm. or less in diameter, falling first, leaving the surface
white spotted and usually with a retieulate appearance, the lower
ones smaller and more seattered ; subgleba of large cells, oceupying
the stem-like base, about half of the fruiting body, convex above and
merging gradually with the gleba, usnally brownish with a tinge of
purple; gleba at first greenish-yellow, finally pale-brown (buffy
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olive to snuff brown or bister) ; eapillitium threads little branched
and sometimes simple, about the thickness of the spores; spores
globose, smooth, or very minutely warted, 3.54.5 pu in diameter.
(Plate 1, figs. 12, 13).

On ground., Dubuque County: Cascade, August. Dickinson
County: West Okoboji, July and August, Johnson County : Coral-
ville, April and August; Cou Falls, August; Towa City, July to
October. On greatly decayed wood. Towa City, April and Oectober;
North Liberty, October. Often easpitose, Reported from Kansas,
Lowa, Wisconsin, and eastward ; also from California.

Morgan says of this form, ** This species is distinguished from all
others by the peculiar large erect terete spines or warts, the so-
ealled gems which stud its upper surface.”” The whitish spots and
reticulate surface after the dehiseenee of the large thick spines are
jll:'it as characteristie. This is the most common :«-'Iuiﬂt‘h' of the genus
about Towa City,

13. L. pyriforme Scheff.

Basidiocarp obovoid or pyriform, 1.5-3 em, in diameter and 25
em, high, with abundant white fibrous myeelium ; outer peridium a
thin, persistent coat of minute furfuraceous scales, or of granules,
or short spinules, whitish-gray or brownish (Sayal brown), later
dark-brown or reddish-brown (pecan brown to Rood’'s brown),
Often arcolate, in finely areolate forms sometimes squamulose ; sub-
gleba less than the stem-like base, white, of compact small eells;
gleba greenish-vellow  (Isabella color), later brownish-olivaceous
(light brownish olive or buffy olive) ; eapillitium threads branched,
the main ones thicker than the spores; spores globose, smooth, 3.5-
4.5 pin diameter. (Plate I, fig. 14).

On old timber. Johnson County: North Laberty, October; lowa
City, September to November, On ground at foot of maple tree, lowa
City, October, Usually ciespitose, often forming dense clusters, Re-
ported from Kansas, Towa, Wisconsin, and eastward; also from
California.

The distinguishing characters ave its usually emspitose and ligna-
tile habit; its shape; and the size and eolor of the subgleba, L.
subimcarnatum Peck, reported from Wiseonsin, but not among our
lowa collections, differs from this species in the globose, sessile
basidiocarp, 2.3.5 em. in diameter, with an outer peridium of min-
ute, short, stout spinules, dehiseent at maturity, leaving the surface
of the inner peridium deeply pitted; the threads of the capillitium
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long, simple, hyaline; the spores globose, minutely warted, 4-4.5 p
in diameter. It is also lignatile in habit.

14. L. saccatum Vahl.

Basidiocarp turbinate, 2.5-4 em, in diameter, opening by a defin-
ite apical pore, about 0.5 mm. in diameter, with a regularly lacerate
margin, base stem-like, long, thick, tapering or nearly eylindrieal,
plicate and somewhat lacunose in larger forms, 1-2.5 em, in diameter,
with a slender fibrous myecelium ; outer peridium light brown above
(snuff brown), of minute fibrillose spinules or furfuraceous secales,
with small, numerous, intermingled granules: darker below (clay
brown), of furfuraceous scales with fewer and larger intermingled
eranules, all more or less persistent, only revealing the smooth, pale
imner peridium in small, seattered patches; subgleba large but oe-
cupyving little more than the stem-like base, convex above, gradually
merging with the gleba: gleba at first greenish-yellow, then brown-
ish-olivaceous ; eapillitinm arising from the inner peridium and sub-
eleba, the threads dark-brown and very much branched, the main
ones thicker than the sSpores, the branches long and 1'21[“'1‘1[1[{; spores
globose, 4.5-5.5 1 in diameter, often with a short pedicel, minutely
warted to distinetly warted and nearly echinulate, at a magnifiea-
tion of 900 diameters apparently surrounded by a thin gelatinous
layer, (Platel, fig. 15).

On ground. Museatine County: November,

This is probably L. elatum as deseribed by Massee. He believed
that species to be an American form of L. saccatum. Morgan places
both in the genus Calvatia. Of C. saccata he says, ‘‘This species
has been reported from North America by various authorities but 1
have never seen any American specimens.’’ (3) There should be no
hesitation in placing the specimens in our collections in the genus
Lycoperdon for the dehiscence alone makes them anything but
Calvatins, and Caelvatia is the only other genus suggested by the
color, size, and shape of the fruiting body. The spores both from
those forms with tapering and those with eylindrical bases measured
4.5-5.5 u, which is the average of the spore measurements given by
Morgan for C'. saccata (5-6 u) and 8. elata (4-5 p). From the study
of our specimens it seems needless to separate the tapering forms as
a distinet species and they have been included in L. saccatum.

15. L. muscorum Morg.

}~'.1h'“1-....-,-“-|a turbinate or hruu-l]_\* obovoid, gltﬂ}DﬂE or dEpl‘t}SSGd
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globose above, contracted below, 1-3 em, broad and 1.5-6 em. high,
the base tapering, stem-like, with a fibrous mycelium; outer perid-
ium a rather soft, more or less persistent coat of minute spines and
mtermingled granules, the upper granules larger and scattered,
sometimes nearly furfuraceous, at first white, later yellowish (olive
ochre to clay color), sometimes with a reddish tinge (russet vinace-
ous), the smooth surface of the inner peridium, when exposed, pale-
or olive-brown (buffy brown to olive hrown) ; subgleba little more
than the stem-like base, usually one-third to one half of the fruit-
mg body; gleba at first greenish yvellow, later olive brown (elay
color or light brownish olive) to brown (snuff brown or Saceardo’s
umber) ; capillitinum threads little branched, the main ones as thick
as, or shightly thicker than the spores; spores globose, minutely
warted, 4-5 p in diameter, averaging less than 4.5 w.  (Plate 1, fig.
16).

On sandy ground. Museatine County: Bayfield, November.
Among mosses on ground in woods. lowa City, September and Oe-
tober. Reported from New York and Virginia, 1 have recently
collected this species in Ohio.

Hollos deseribes the basidioearp as 1.2-3.3 em. broad and 2.5-7.5
em. high, This form is L. molle Pers. of Peek, and Morean makes
1t a new species which Hollos recognizes. Of this Morgan says,
“UGrowing among mosses. especlally Polytrichwm, in old meadows
and pastures.”” IFrom our collections it is evident that moss is not
an essential habitat.

L, Twrnert E. and ., reported from Wiseonsin but not among
our lowa collections, differs from this speecies in that the basidioearp
1s obovoid, depressed above, plicate beneath, 2.5-5 em. in diameter
and of about the same height ; the spores are globose, minutely wart-
ed, 4-5 p in diameter, mostly with a short pedicel.

16. L., molle Pers,

Basidiocarp broadly turbinate to turbinate, 1.5-4 em. in diameter
and of about the same height, abruptly contraeted below, the base
short, thieck, tapering, stem-like, with a fibrous myecelium; outer
peridium a rather persistent, mealy-furfuraceous coat, evident with
the aid of a hand lens when apparently smooth to the naked eye,
white or yellowish, later becoming darker (olive ochre to buffy
brown or snuft brown), the pale, smooth, olive-brown surface of the

inner peridium finally exposed in scattered patches from above
downward ; subgleba obeonical, eoarse, convex above, little more
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than the stem-like base, usually one-third to one-half of the fruiting
body, gradually merging with the gleba above: gleba at first green-
ish-yellow, later pale-brown (TIsabella eolor) or brownish-olivaceous

(buffy olive) ; eapillitium threads branehed, the main ones about as
thick as the spores; spores globose, minutely warted, 3.5-4.5 i in
diameter, often with a min pedicel. (Plate I, fig. 17).

On ground in woods. Towa City, October. Reported from Wis-
consin and Iowa.

Macbride says of this species, ‘‘It is the smoothest turbinate
species we have. In wet weather the inner peridium has a tendency
to erack in areas.” However, this species very closely resembles
small forms of L. glabellum and the spore characters are the only
good distinguishing marks.

17. L. oblongisporum B, and C.

Basidiocarp subglobose, 1-25 em. in diameter, with a slender,
rooting, mycelial cord ; outer peridium a thin persistent coat, at first
whitish or yellowish, furfuraceous, later drying up, becoming brown
or reddish-brown, thin, seattered, eranular or fibrillose-sealy, the
surface of the inner peridium smooth, shining, brown (walnut or
snuft brown) ; subgleba nearly obsolete ; gleba greenish-yellow, then
pale- (einnamon or snuff brown) to dark-brown (Prout’s brown or
bister) ; capillitium threads long and much branched, the main ones
thicker than the spores; spores smooth, elliptical, 3.5-4.5 by 5-6 p,
often with a minute pedicel. (Plate I, fie. 18).

On ground in dense woods. Dickinson County: West Okoboji,
August.  Johnson County: North Liberty, August; Cou Falls,
October, Reported from Wisconsin,

Morgan deseribes the outer peridium of the mature fruiting body
as “'‘minute persistent granules on the pale-brown surface of the in-
ner peridium.” The spores are the distingnishing character of the
species, and aceording to Morgan it is difficult to distinguish im-
mature specimens from those of L. pusillum, Hollés reports Eur-
opean forms of this as 0.9-2,5 em. in diameter.

18. L. pustllum Batsch.

Basidiocarp globose, sessile, 1-2 ¢m. in diameter. somewhat plicate
beneath, with a slender, cord-like root: outer peridium a whitish,
mealy, furfuraceous coat, the seattered minute brownish squamules
persistent on the pale-brown inner peridium; subgleba obsolete:

¥
.

gleba light-olivaceous or brownish (buffy citrine to Isabella brown)
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at maturity; capillitium threads much branched, irregular and va-
riable in thickness, the main ones somewhat thicker than the spores;
spores globose, minutely but distinetly warted, 3.5-4 p in diameter.
(Plate II, fig. 19).

On ervound. Louisa County: Big Mound, November, Reported
from Kansas, Towa, Wisconsin, and eastward,

This form differs from Morgan's deseription in the slightly thick-
er threads of the capillitium and the minutely warted spores. Mor-
gan deseribes the spores as ** globose, even, 3.5-4  in diameter, often
with a minute pedicel.”” This form according to Hollés is quite
common in Europe—*‘growing on ground in open woods, meadows,
or sandy fields, 9-18 mm. in diameter; spores smooth, exeept at a
magnification of 1000 diameters, or in dry mount at a magnification
of 750 diameters, when they are minutely warted.”

19. L. Wrightit B. and C.

Basidioearp globose, sessile, about 12 mm. in diameter and 10 mm,
in height, with a fibrous mycelium; outer peridium fibrillose-spinu-
lose, the fibrillose spines oecasionally convergent, with furfuraceous
patches, whitish and quite persistent on the pale-brown inner per-
idium : subgleba obsolete: gleba hrownish-olivaceous (1sabella eolor)
at maturity ; capillitium threads sparingly branched, the main ones
about as thick as the spores, the branches tapering; spores globose,
3.5-4.5 pt in diameter, minutely warted but some apparently smooth,
when warted the warts distinet but seattered. (Plate II, fig. 20).

On ground. Louisa County: Big Mound, November, Reported
from eastern U. 5.

Morgan deseribes the fruiting body as 12-20 mm. in diameter.
Three specimens were collected in the sandy area north of Bayfield,
Muscatine County, and they differed in that the basidiocarps were
very small (mature specimens 8-10 mm.1in diameter), and the spores
measured 4.5-5.5 p in diameter. Otherwise they could easily be
placed under L. Wrightit. Whether they represent an ecologieal
variation of this, or a new species, cannot be determined until fur-
ther collections are made in that area.

20. L. cepeforme Bull.

Basidiocarp globose or somewhat depressed, 8.20 mm. in diameter,
plicate beneath with a cord-like root; outer peridium a thin, white,
minutely furfuraceous coat, becoming rimulose and later breaking
up into minute dehiseent seales, exposing the smooth, pale or light
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brown surface of the inner peridium: subeleba nearly obsolete;
gleba greenish-yellow, then brownish-olivaceous or brown ( Verona

brown or snuff brown); capillitium threads much branched. the
main ones as thick as, or slightly thicker than the spores: spores
globose, smooth, 3.5-4.5 p in diameter, sometimes with a minute ped-

icel. (Plate 11, fie. 21).

On ground in open woods. Dickinson County: West Okoboji,
June. On sandy ground. Musecatine County : Bayfield, November,
Reported from Ohio, Pennsylvania, Carolina, and Alabama.

Smaller forms of this speeies are liable to he referred to L. ptsil-
lwum, but the outer peridium does not break up in such regular
patches as the squamules of that species. Tollés lists this as a
synonym for L. furfuraceuwm Schaff. and deseribes that form as
Cperidium furfuraceous with minute spines, becoming dark-brown
or reddish-brown with aege, as the gleba: the subgleba well de-
veloped.”” The material at hand is evidently not that. Saceardo
regards L. pusillum, L. cepaforme, and several other forms as
synonyms for L. furfuraceum Scheft., but considering the deserip-
tions as given by these three men it seems best to follow Morgan
who was guided by Massee and Quelet.

21. L. coloratum Peck

Basidioearp subglobose, 12-25 mm. in diameter and slightly less
in height, plicate beneath, sometimes with a evlindrieal, stem-like
base, 2 mm. or less in length, with a fibrous myecelium ; outer per-
idium a thin eoat of minute persistent granules, discernible to the
naked eye, whitish or yellowish at first, later licht-brown (clay
color to Sayal brown) or reddish-brown (dark Indian red). becoms-
ing dark-brown with age (Rood’s brown) ; subgleba nearly ohso-
lete; gleba at first yellowish, then brown-olivaceous (brownish
olive) ; eapillitium threads very muech branched. the main ones
thicker than the spores; spores globose, smooth. 3.5-4 i diameter,
sometimes with a minute pedicel. (Plate 11, fiz. 22).

On ground in woods, somewhat cmspitose, Towa City, September.
Reported from Wisconsin, Ohio, New York. and the New Eneland
states,

Holl6s is uncertain as to the position of this form and only men-
tions it in eonnection with L. furfuraccum Sehmff, Morgan records
the diameter of the spores as 3.5-4.5 p.
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THE GEASTERS OF IOWA

W .YNE LONGNECKER

['he name Geaster was first apphied to the fungi belonging to this
group by Micheli (5) in 1729, bhut it was not commonly adopted
until a century later, when Fries (3 revived it. In the interim the
Geasters were included in the genus Lycoperdon by Gleditseh,
oeh@fler, Linnaus, Sows by, Bolton and others. Persoon (1) modi-
fied the Hname 1o ff-lfwffhf-ﬂ. and was ffdin“ﬂi'li i*}' .\IFlrlﬁiIJj and
Sehweinitz, C. 3, Nees von lisenbeck and others. 1In accordance
tional Code, Persoon’s name should be used, but it
SHEHIS unwise to attempt to change a name so long established,

Micheli ehose an unu Rally suitable name for the genus. basing
his seleetion n th starlike dappearance of the H[-H[”Ijlhilrt'ilt matur-
'y, at which time the outer peridium splits into from four to ten
O Imore seemonts \".]_Iivfl ]H'-':II!;I* ;-.'!!'Tiu”}' or HE:HH}' !'G‘T]l'.\;l'*i]. ”Il_l.‘-i
giving the species their familiar stellate aspect.

fuu Specles of fr'rrh-'-ff' were -].--“--r]luwi fr“. .“-[lr'i"'[i. 1}1-:T]L‘_"J some
- his work contend that only four are represented. due to
cuphcation.  One of these has since been placed in a separate genus,
Astraus, concerning which more will be said later. Fries, in 1829
listed fourteen species, but he likewise inceluded Astraus, as well as
(s .,.a':'r',.r,-,--ﬂ. which has b i1 1] ]"-'-II 1] d Separate and L'_i'lll'l'.fl”}' i1-
cented renns Vyriostoma) I'," Desvanusx

1) rine fhe Nnast -'n-r.‘lll'}. H iJI'_’1' number of new ~}H!'i-.-\- ]i.‘l‘»'l' I-H'tl
aiseovered by colleetors all over the world, with the result that SOme
Seventy-nve species are named in the list of tHustrations in Sae-

) LHoge 1n ]f"l"\ while I,]nj.l (4 states that one h!“!l{]“ml
IwWentv-seven o] Rl& 108 of (feaster have f-rr-lt H:l!ru-||. |.In_ﬁ'ni est -
mates that only a fourth or perhaps a third of these are valid species,
While his statement is nr. bably extreme, certainly the list eontains

a large number of ||’H"=--'.T'n-!:u.

Aside from desnltory collecting there has been little work done

OIl The Gieasterrs 111 IIJZH_L and 1n view of this fael H T?!‘*-}JL-Hiit‘ \1[11[}‘
of the genus was beeun by the writer in the summer of 1926. The
work has been carried on in the n veolooieal laboratory of the ['ni-

versity of Towa under the direction of Prof (. W, Martin.
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MATERIAL STUDIED

A considerable number of specimens of the genus are found in the
herbarium of the University, including collections dating back to
1884. Many of them were collected by Prof. Bohumil Shimek and
by Dr. T. H. Machride, president emeritus of the University. Nine
or ten species have been collected by persons connected with the
mycological laboratory during the past three or four years. All
told, some nineteen species are represented, of which all but four
have been collected in Towa.

In addition to the colleetions mentioned above, the extensive col-
lection of Mr, A. P. Morgan is now the property of the University,
and frequent reference to it has been made in classifying doubtful
specimens. The Morgan collection contains many fine specimens
from the more notable collectors of Europe and America, Lloyd,
Ellis, Underwood, Machride, Morgan, Hollés and Bresadola all be-
ing represented, as well as others less well known,

OCCURRENUCE

The (ieasters belong to the Gasteromyectes, a subdivision of the
Basidiomyectes, and are characterized by the peeuliar sporophores,
or fruiting bodies, born on their intricate webs of underground
hypha. These bodies, which consist of two well defined parts, an
outer tissue known as the exoperidium, and an inner spore sac called
the endoperidium, usually grow almost to maturity just beneath the
surface of the soil, although in some species they are f ormed partial-
ly or entirely above ground. Species of the former type are said to
be hypogaal, and the myeelial outer layer completely covers the ex-
operidium. In the above-ground or epigweal species, however, a
more or less cord-like group of myecelial fibers is attached at the
base. Unexpanded fruiting bodies of different species vary in size
from less than a centimeter to four and oceasionally more eenti-
meters in diameter,

The (easters are saprophytic and are asually found in woods
rich in humus. Ravines in which leaves have been allowed to ae-
cumulate and decay are particularly favorable places for them.
Certain species grow about old stumps, while others are found di-
reetly on decaying logs. Moreover some species are found in the
open prairie and others oceur in sandy soils, Certain species are
eredited with the formation of mycorrhiza, although comparatively
little is known of this subjeet.

Upon reaching maturity, which, in Towa, is usually between
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early August and the first week of November, the exoperidium
splits into segments, the number varying somewhat in different
species, and these open outwardly, giving to the sporophore the

starlike appearance from which the name Geaster is derived. In
doing this, the segments lift the sporophore out of the earth, and in
certain specles, elevate it soiuewhat above ground.

STRUCTURE AND DEVELOPMENT OF THE SPOROPHORE

The exoperidium may be divided into three layers of tissue, an
outer mycelial layer, a middle stratum known as the fibrillose layer,
and an inner collenchymous one,

The myecelial layer, which is seen to best advantage in the unex-
panded fruiting body, is composed of a more or less dense. fibrous
mass of hypha, and is usually of a browish color, and from less than
one to about two millimeters in thickness Outwardly strands run
from this layer into the surrounding earth, and frequently sand,
soll or humus particles are so c¢losely woven into it that they cannot
be separated without the destruetion of the tissue. Inwardly the
hypha of the mycelial layer run gradually into the fibrillose strat-
um. In some species this layer persists after maturity as a part of
the sporophore, e.g. in G. velutin us; in others it splits away at the
middle, but remains attached at the tips of the lobes of the exoper-
idium, e.g. in G. limbatus: and sometimes the inner layers form a
relatively high arch over the mycelial layer, which remains as a cup-
shaped body in the soll, e.z. in G. coronalus. In the latter case the
specimen is said to be fornicate. In still other species the myecelial
layer falls away at maturity, e.z.. in (. mammosus.

The fibrillose layer is made up of closely woven hyphw, and is
continuous with the columella at the base of the endoperidium. De-
sary (1) divides this into two layers which he calls a ‘“thick stout
membrane’ and the ““white layer’’, but he mentions their combina-
tion into one layer, Apparently no useful purpose is served by this
subdivision.

The collenchymous or fleshy layer is composed of elosely eon-
nected hyph® in the more hygroseopic species, the thick cell walls
of which have great capacity for absorbing water, which ecauses
them to swell and produces the opening which oceurs whenever suf-
ficient moisture is present after maturity, Upon drying. these cells
contract and the segments again close over the endoperidium. In
the species which are only shightly hygroscopie, or not at all so, the
hyphw® are rather loosely connected. In freshly expanded plants
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this layer is usually flesh-colored and is soft and often quite thiek.
Upon drying, it shrinks considerably, and frequently changes color,
a dull brown shade being quite common for dried specimens,

Cunningham (2) in his study of the development of G. velutinus
has some excellent photographs at low magnifications, showing the
layers just deseribed in immature and nearly ripe specimens.

The following account of the development of the endoperidium is
based largely on DeBary and Cunningham, as a lack of fresh im-
mature speeimens has prevented a study of this phase of the Geas-
ters by the writer.

While the sporophore is still quite young, and just after the dif-
ferentiation of the fleshy layer begins, a space filled with chambers
or lacung appears in the endoperidium between the fleshy layer and
the eolumella. These chambers, which are narrow, irregularly
curved and branched, and too small, or barely large enough, to be
disecerned with the naked eye, are formed by the tearing apart of
the glebal tissue, and are separated from one another by thin curved
plates of branching hyphe, which make up the trama. They oecur
in countless numbers and presently become lined with hymenial tis-
sue, eonsisting of large irregular cells known as primary basidia.
These basidia soon bear four spores on short sterigmata, although
many at first are monosporous.

A period of rapid formation of lacun and basidia follows, until
the whole interior, except the columella, is made up of tramal and
basidial tissue. Baech basidium produces four to eight spores which
become detached. whereupon the basidinm collapses and is replaced
by another. As production of basidia and spores goes on, the plates
of the trama diminish in thickness and the basidia decrease in size.
These later and smaller basidia ave called secondary basidia, and
are usually four-spored. No difference in size of the spores born on
primary and secondary basidia has bheen noticed.

DeBary states that two kinds of hypha are formed in the young
trama, the first slender, delicate and seemenied hyphe, rich m
protoplasm, which make up the chief mass; and the second, stouter
tubes which are usually non-septate. Upon the ripening of the
spores the smaller and more delicate hyphae become disssolved and
disappear, while the larger ones increase in size and in number and
form the capillitinm. With the development of the capillitium the
columella becomes smaller and frequently only a rudiment remains
in the mature specimen. The capillitium becomes a woolly mass of
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loose texture, whose int rspaces are filled with the ”F” sSpores i the
torm of a dry powder, the whole beine of a dark brown color.

At this time the outer peridium dehisces as deseribed above, and
POl § 1) eein, the formation of the mouth of
"'F“'I'i'[EITi.TL'I'l:-.' short In I1;I|.1‘:|1iilll, ol
It may be a matter ol several months, Specimens have [requently
been found i the spring, which had presumably opened during the
preceding autumn, whose endoperidia contained a considerable pro-

portion ot the oremmal spore content,

CONCERNING THE VALIDITY OF THE GENUS ASTRAUS
j'*[--.";"i:rl (H) 11 1889 j*]-i*"'-i 3]1:' ~-;n~r'i|'a 1&1[:.:."]“ ]1:.|| [T '\.'-E-IHH]} }H‘i'll
called ;. hygromeiricus and whieh is worldwide in its distribution.
m a separate and monotypie genus, to which he gave the name
Astirai Siee that time there has been a considerable amount of
disceussion as to whether or not the genus should be allowed to stand.
Loraan based his action upon five characters of internal structure
Led to be essenfially different from all known Geasters.
L hese characters are: ' First, the hyvmenial tissue fills or stuffs the
cells of the '_:'1'-.!';:. as 1m Sclered I ~-|-:-:+r|4l. the threads of the
'[II:H;iiII‘. a21'e l*-:l'_T. much branched and imterwoven, b m 1T ulos-
fonue ; third, the elemental hyphe of the peridium are searcely dif-
ferent from the threads of the "-‘.['i!]-iiill’lil and are continuons with
them, m this ri SPec Acrecinge arain with T ulostoma : fourth, there
entire absence of any columella, in faet it is precluded by the
ture of the capillitiam ; fifth, hoth threads and spores differ oreat

v 1n size from those of Geasters.’

In addition to the structnral differences mentioned 1t seems to the
writer that Morean miecht well have added the tollowine external
characters to his list; 1) The mouth of the endoperidinm is merely

(Orn apertare, a rospect 11 1'.'.}Jl.lf .:| 11 :iiitl':-]‘a from all 3-'.t|ux'n.t| (iens-
ters; 2) the surface of the endoperidium is quite rough, and on well-

[IMese ]

i aPICCLINCH S |1 niay h r':l';llf.‘.' een to bhe ]'f_‘!_i['l:_];l'[ﬂ;]: :;: ”li'

exoperidium 1s mueh more hygroscopie than that of the true Geas-

Morgan's new genus was not generally accepted at first. Thus,
Machride in 1898 said: *“*1It seems 1o us that the senus Geaster is
i) J-Z'"l':'lll'- ;'I,+] 1|| |I'-|-I|'-|l| |' 1Ir|" Fnl"'ltlillf' fEl|-|'1'1'I|"1‘ 'I1. !i"w

peridia, that our convenience is more conserved by maintainine the
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old genus with the limits set by all myeologists from Micheli to Win-
ter.”" Similarly Lloyd in 1902 failed to recognize the new genus,

Fischer, however, writing in Engler & Prantl’s work i 1900, not
only aceepted the new genus, but recognizing the struetural char-
acteristies which Morgan had pointed out, took it entirely out of the
Lycoperdinew, and placed it in the family Calostomatacess of the
order Plectobasidiiner ( Selerodermines of other writers)., Here
it occupies a place between the families Selerodermatacem and
Tulostomatacew, of which Scleroderma and Tulostoma arve typical
genera. It will be remembered that Morgan had pointed out the
similarity of Astraus to these genera. Other students of the group,
meluding Hollds, Coker and Giumann have recognized the genus,

It does not seent surprising that early myecologists were led by the
similarity of dehiseence between Astraus and Geaster to place them
in the sume genus, but the essential differences of stroeture which
have since been discovered furnish us with abundant reason for fol-
lowing Morgan in placing them in separate genera, and for aceepting
Engler & Prant]’s elassification of Astreeus in a different but related
order,

There exists an unfortunate tendency on the part of certain
European mycologists to write the name of this plant as Asfroeus
stellalus {Hl_‘ﬂ]t_} I"i:ilf'llf'r. Fiﬂ"hi'l', who 18, of eourse, rl'--['sululhlﬁ
for this form, traced it from Seopoli’s deseription of the plant as
Lycoperdon stellatum. While striet priority would seem to give
this name preference over Morgan’s form, Astraus hygrometricus
(Persoon ), yet the latter is correet according to the International
Code, and it also has the sanetion of mueh wider use, Believers in
striet priority will be interested in the deseription of this species
found in Micheli’s work. which antedates that of :"_h'a_lp_mli }1}' more
than thirty yvears,

HYGROSCOPICITY AND GERMINATION

The ability of the old sporophores of Asfreus to respond to every
change in moisture conditions surrounding them, opening whenever
sufficient moisture is available to expand their collenchymous eells,
and closing when this moisture is lost, has long been a subject of
comment,

The writer has performed a number of experiments on hygro-
seopicity with dried herbarium specimens of Asfraus, and has com-
pared them with species of true Geasters.

When placed in a watchglass containing a few eubic centimeters
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ary will be made of it. The figures in Plate 1 show the five different
kKinds of mouths which are characteristic of the different species of
Geaster. They ave as follows: 1) suleate: 2) definite and grooved ;
3) pseudo-suleate; 4) indefinite: 5) definite, not erooved.

By a suleate mouth is meant one whieh is folded or rideed in a
fanlike manner. In true suleate months it is easily possible to eount
the ridges, and the number will be found usually to vary between
ten and twenty., A hand lens may be necessary for this. While the
number of vidges is of little or no importavee, yet the faet that they
ean be counted may be of aid in distingnishine between true suleate
mouths and others with which they might be econfused,

A definite and grooved mouth is always outlined by a distinet
narrow groove, Sometimes this may appear like a seam with the
smooth side out, or it may beé more prominent, but it is more than
the edge of a depression in which the mouth is seated. Usually the
color and texture of these mouths differ from these of the surround-
img endoperidium.

The psewdo-suleate mouth may at first glanee be taken for a true
suleate one, but on eloser examination the ridges will frequently be
found to run only part way to the base, and to he somewhat twisted.
In addition to these differences it is not usually possible to ecount
them acenrately as in a true suleate mouth. This form of mouth is
longer and morve traly conical than the others deseribed.

The indefinite mouth has no distinet boundary of any kind. What-
ever differences of color and texture exist shade gradually into the
swrroundimg endoperidinm, rather than changing suddenly at a
definite place.  Such mouths are never seated in a cireular depres-
sion.

The fifth type of mouth is that with a distinet houndary, but
without a groove, This boundary may be the edee of a depression in
which the mouth is situated, or it may be a change in color or of
texture,

Another form which perhaps might he mentioned does not fall
mto our group of true Geasters, but has long heen associated with
them. This is Astraus hygrometricus.  Instead of a mouth re-
sembling any of those deseribed above it has a simple torm aperture.
Larly hotanists sometimes deseribed this species as having a stellate
mouth, as specimens were sometimes found with four or five short
radial lacerations or tears centerving in the aperture mentioned
above. This seems to be an aceidental feature, and is probably due
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4. (. mammosus Chey.

Exoperidinm split halfway to the base into 7-10 parts; dark,
sometimes almost black within: brownish to eray and smooth out-
hil]d': I|i::!|1i tér 8-9 I, ‘uhvll open, l[:-.':_}'i‘il-u'ulhi:"_

Endoperidium subglobose, sessile, brownish : 1-1.5 em. in diameter.
Mouth of different texture and color from surrounding endoper-
idinm, bt not grooved. Columella *“* short, elobose, evident. though
imndistinet i mature plants. " —Lloyd.

Capillitium subhiyaline individually; dark brown (seal or clove
brown, Ridgway) in mass; 34 u in diameter, Spores globose, min-
utely warted; about 4 pin diameter.

Distribution:  Pennsylvania to California; Europe.

This is the most hygroseopie of our common Geasters. It has
sometimes beon confused with G, saccatus to which it bears a super-
ficial reserblavee, partienlarly in the unexpanded form, Its thicker
and somewhat brittle exoperidinm mukes it casy to distinguish from
(. saccatus,

D, limbalus Fr.

Exoperidiam split about hallfway to the base into about 7-8 lobes:
the myecelial layer separating from the exoperidinm in the middle
and a little way out on the segments, but remaining attached at and
near the tips. Not quite what we would call truly fornieate, but
nearly so.  Color light bhrown (¢lay to einnamon buff, [{iq]f__{'“‘uj"}
when fre<h, becoming darker upon drying, also becoming eracked.
Diameter 4.6 em.  Unexpanded specimens subglohose, sometimes
with a slight paptlla at the tip. Diameter unexpanded 2,335 em.
Root cordlike,

Endoperidinm depressed globose ; sessile when fresh, but beeom-
ing poedicellate upon deying; eravish hrown (tilleul-buff, Rideway) ;
Stze LA-20 e Mouth different in texture and lighter in color than
the endoperidium, but not grooved. Columella globose.

Capillitium brown (mummy brown, Ridgway) : 4-6.5 w.  Spores
elobose, warted, 4.5 I,

.[”‘ﬂ l'il,llltitlll: Nt"ﬂ' I':H;_‘.'[HHII ;ull'[ west to I{'nnﬁug_

G. O triplere Jungh.

Fxoperidium split into 5-7 segments.  Lower half of inner fleshy
layer sometines forming a cup abont the endoperidium, whenee the
name fripler, The upper half usually remains adnate to the tips of
the segments.  Segments, when fresh, light brown (einnamon buff,
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lgway ). Size when open 455 em. Unexpanded speecimens

DY eridinm hose, sessile, lieht brown. (avellan-

o ecm. Mouth different in texture

{101 :ciilj!::, but not crooved: sometimes

Sedl Columella elavate to obeonie,
Clapillitium dark brown to sooty black; varying from 2-7.5 u in

diameter, hut Vel :'__';: v 1 hi nt 4 L 7“"*I"'."4'~ !_"i-n.l'n-m, ‘uk-‘!l".rr'. -l—l; L,

lr 1
i (r. SOCCATUS } ke

Exoperidinm 6-9 times divided, the tips turning under when com-

[-f~ T i". 071811, Bace saceat y UNeXpal l|*'1i Specimens acuaie ; I]]:_Iillt'il_'j'

Findoperidium subelobose, sessile: brownish with tinee of red
SOMetind wood brown, Rideway). Diameter 1.-1.5 em. Monuth
l 84 surrounding tissue and of different
onical, Columella slender and reachine the
Ol the spore sac; sometimes m'::l‘r'r-i}.' discernible.
hrown '||£l11=.'_*-.' hrown to hister, Hi:!u"d';t‘t' ) 1n
mass; about as thiclk as spores. Spores globose, minutely warted ;
Distribution: New [ineland to I ansas,

'his 18 one of the more common speecies, and can be found in rieh
woods from early in Aueust to the middle of the autumn.

b (¢. velutinus More.
xoperidium split into 6-8 seements; outer layer tending to
SCparaile :" 11 1|' ner ones: outer one a Jf:ll||] I'i||'I!1 IIH'HIEE'['{”I‘-L.
appearing dull and rough. Saccate, and about 4 em. in diameter.
[ 1dim sessile, subglobose ; brownish (wood hrown, Ride-
way). D eter 1-1.5 em. Mouath usually lighter eolored than sur-
and sometimes set 1 a slight depression. Columella

apillitiam dark brown (bone brown. Ridewav) . Spores globose,
minutely warted, about 3.5 n in diameter.

ribution: Florida, North Carolina, Ohio, Pennsylvania, Iowa,

| ] e I
1L il to bG-s coments ".'r|l'|-.~1' 15[“-\ 1]1]]1 H”'](‘lt ‘i'l.ll-l'[‘ll

(*11 ] | Lr I'| [l se '\..1|.-!][L|I,I', |I".' u.','“‘q"“l'l'-_ ]-}1”““"[ o1 :J..l::-'-r
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em, open.  Outer layver of exoperidinm tending to sphit away from
the others.

Endoperidium subglobose and sessile, light brown (wood brown,
Riu]ﬂ‘“u} ) i eolor, 1.2-1.6 em. in diameter, Mouth indefinite, .ﬂlighl'
v lighter in eolor but shading into the surrounding tissae.

Capillitium  brown  (avellapeous, Riudgway) Spores  globose,
manutely warted, 354 u

Distribution: New Eungland, North Carcolina, South Carolina,
lown, Ransas, Cnlifornimn, l'hlrnlw.

This ]llntﬂ IS VEry close Lo 6, saccafus, with which 1t 1s T'T"l.*'l]ﬂ(‘lt”}'
confused. A glance at the indefinite mouth should be sufficient to
classify it properly and to distinguish it from elosely related speeies,

1, . rufeseens ers

Exoperidium 6-8 parted, split halfway to the base, the segments
reflexed to form an arch. Fleshy layer drying thiek and hard, and
giving an appearance saggestive of rough leather.  Dinmeter about
D e open,

Endoperidiam grayish to brown (pinkish-buff, Ridgway); glo-
hﬂﬁ["; ﬁllllll‘!illll“ﬁ lliﬁ!im'll‘\ luulh'i'“ull_‘, l'mptrin“_\' in dried h]h,‘i'illll‘l]:i.
but more often sessile.  Mouth without a definite boundary ; o old
specimens sometimes appearing teothed.  Colmnella globose.

Capillitium  hyaline under magnification ; light brown (warm
buff, Ril_!l{wn} b mass \'ul'}'im.‘:' from narrower to somewhat thick-
er than spores. Spores globose, abouat 4 .

Distribution: New York to California; Canada; Burope,

According to Lloyd this species is the most abundant which we
have in this country.

11. . striatus DC,

Exoperidium 7.9 parted, split halfway to the somewhat saceate
base, or desper; tips of the lohes acuminate, and the lobes recurved,
but somewhat eupped about the endoperidiom.  Diameter when
open phout 4.5 em.

Endoperidium with surface appearing velvety under hand lens;
subglobose ; sessile; light brown to brown (tillenl-bufl, Ridgway) ;
dinmeter about 2 em.  Mouth psendo-suleate, long, conieal, and us-
nally somewhat twisted; sometimes seated in a slight depression.
Columelln subglobose to subelavate.

Capillitinm light to dark brown in mass (wood brown to bufly
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b W1l. ,:l_!'___r'.'g_=-. ) : threads .:1|1|IH Lwice as thick as spores, H}”F]\*"“*
olobhose, munutely warted, 3.5-4 1 in diameter.
5, ‘
[) allrornia,

melricus (Pers,) More.
¢ - it into 7 gments whieh are acute at the apex.

WEPTHIC TS | .] |'.?[_-'_ .':'.~l ~~T_:'-.|,:|_J'i_"l,' |'!.'-."_f]'|h‘-~l'.lfl-|4‘_ [ll;”[H'i{-'['

Endoperidium depressed globose ; sessile; pitted or reticulated :

".'||':-': 11 ol ', hecomilinege o 1y Ol i-l"'-.*.]l. .'leiil; dall ]J'I't_ '_!'Ii]lill' torn

Capillitium much branched ; hyaline individually but brownish in

BRE B Not 50 1['| ds [Ne Spores o pores '__1'..1|||4|'~;q'. *.‘,:|['qu:], \:”‘:l.,'i“;_l:
extremely m size, {rom 4-15 n, but more commonly from 7-12 u and
|II -_.- 111 r' |j

Nstribuat Throughout the world in fields and woods and

| UEC SPOTres ( ]' T1.|!=~ ~]H-I"I*'.~ aI'e one HI' 1E|1_' 'IHT."-.Tét'Ijil-
ers. 1t 1s teresting to compare them with those of the
1 1 !I
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PLATE I

Fig. 1. G. campestriz, showing suleate mouth.

Fig. 2. @. coronatus, showing mouth definite and grooved.

Fig. 3. G, stvictus, showing pseudo-suleate mouth, (Note twisting of striw.)
1

4. G. fimbriatys, showing indefinite mouth,

Fie. 5. 6. tripler, showing definite mouth without a groove.

|
| Fig, 6. Adstraus hygrometrieus, showing mouth a suuple torn aperture,
| All figures on this plate are two-thirds natural size,
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PLATE 11

Spores of Geasters and Related Forms

1 G. tnplex S
8 0, rufescena i
3 G, bimbatus 10
4 G. striatus 11
5 G. fimbriatus 12
6 G. ssocalus 13
T G, velutinus 14

Drummondis

;

campeatris
mad momosus
T

coranidlas

S

Jungperinis

Astrorue hygrometriows

15 Myriostoma coliformis

The spores figared on this plate were drawn with the aid of & camera lucidn at
s mugnifleation of 1730 diameters and reduced one-third in reproduction,
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THE THELEPHORACEAE OF IOWA

U, W, EMMOSS

The fungi belonging to the family Thelephoracew are character-
ized by the possession of simple basidia arranged, together with
sterile organs, in a definite hymenium which is typically smooth.

The basidia wally bear four spores, but may hear only two, or
rarely more than four, as in Cortictiun vagum. In any case the
basidia are never septate or erueiate, hut arve similar to those found
in the Agavieaew, This charaeter separates them from sueh tremel-
laceous fungi a< bear a superficial resemblanee to them. The hymen-
inm, while typieally smooth, may vary toward that of the Hydnaces
by bearing granular or tubereular roughenings: or toward that of
certain of the Polyporacex by exhibiting folds and thickenings.
Craterellus sugzests relationship with the Aearicacew. It is usually
possible to separate doubtful speeimens upon the basis of othe:
charicters.

The fruiting struetnre varies from resupinate to stipitate and
pileate. In the latter ease the pileus may be lobed and divided into
small fimbriate branches as in Thelephora anthocephala ; it may be
entire and eentral-stemmed as in some species of Craterellus: it may
be the reflexed pertion of a resupinate fructification as in many
speeies of Ntercwm which may by beecoming umbonate-sessile, ap-
proach the lateral-stemmmed eondition; or it may be slightly lohed
and emspitosely imbrieated as in Sterawm rameale.

Sections may reveal the presence of sterile struetures of various
types. These may eonsist of stevile paraphyses havdly distingnish-
able from immature basidia ; of glaweystidia; of eystidia which may
be inerusted or hair-like: of seta; or of otherwise differentiated
hyphe,  The spores may be even or rough-walled or cehinulate ;
they may be hyaline or colored ; they may be glohose. evlindrieal, or
clongated. These characters and others constitute generie and Spe-
cifie differences which will be taken up in their respeetive relation-
ships.

In the determinations of genera and of species the presenee or
absenee of eystidia, gleoeystidia, and setw often hecomes of primary
importanee.  Sinee there will be, in a few cases, difficulty in deeid-
g to which of these categories a given organ helones, a few words
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20 IOWA STUDIES IN NATURAL HISTORY

regarding them may he worth while. A typieal eystidium 1s taper-
ing or conical, thick-walled, inerusted with granules or uninerusted,
and without econspicuous cell contents. From this type of structure
it may vary widely. It may be eylindrie and septate; 1t may be
thin-walled, hyaline, and emerging from the surface of the hymen-
ium : or it may take the form of a somewhat irregular-shaped body
heavily inerusted with obscuring erystals.

A gleoeystidium is usually thin-walled, flexuous, hyaline, and
with econspicuous eell eontents. However, some gleocystidia are
thick-walled and slightly colored. In some Peniophoras the distine-
tion between eystidia and gleocystidia is made with diffieulty. Glea-
oeystidia take stain more deeply than eystidia.

Qete are found only in Hymenochate. They are rigid, even-
walled. ll-‘ll;11|}‘ T:llH'I"Ins_'f and |minh--1 areans and are .'Hn;lf.'u A8S0-
ciated with tissue which darkens in 7% KOIT solution. For this
reason seetions of species of Hymenochate must be eleared and
swelled with lactie acid.

The Thelephoraces are of common occurence. The family con-
tains both eosmopolitan species and species of loeal distribution.
Their wide distribution and importance as wood-rotting fungi make
the group 'u.l,'urlhf. of mm]_\' M.‘]!l}' «1!1"'51'- are important as eausing
dry rots of construetion timber. Other species, by their frequent
occurrence in our mesophytic woods, suggest their importance as
humus formers. Probably they contribute to all stages of humus
formation sinee they oceur in habitats ranging from the bark of
living trees to the under sides of very rotten logs. By reason of the
hidden and Ill'nh*rh‘t} location, the small size, and the restrieted and
resupinate habit of the fructifications, many species are often passed
by and their importanee in our fungal flora unsusps cted.

The {'Hﬂi'l‘]ﬂil'lll herein I'*I‘{'ur-ﬂ'[l:li of the T‘:_HILH}' and of 1ts com-
ponent genera is intended to be that held by Burt. and the nomen-
clature is that adopted by him. His excellent monograph, **Thele-
phorace® of North America,’” has been the basis for the determina-
tions of the Towa species studied. The existence of such an ex-
haustive and scholarly work simplifies very materially the study of a
group, which from a taxonomic standpoint, is, at the best, difficult.
Other treatments which have been of service in the preparation of
this paper are: Coker, ‘‘Notes on the Thelephoracex of North Caro-
lina’'’: Rea, ‘‘British Basidiomyecetes’’; Saceardo, “*Sylloge Fungor-
um’’; and others which will be cited elsewhere.
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The method of study has been, in modified form, that outlined by
Burt. A fragment of the specimen was moistened in water, using
aleohol first when necessary. When thoroughly softened, excess
water was removed and the piece sectioned in pith with a sharp
razor. It is desirable to eut scctions radially, i.e., parallel with the
long hyphe. The seetion was then examined and while under the
microscope was cleared with 79% KOH ; or, in the case of Hymen-
ocharfe with lactie acid., Spore-prints from fresh material were
found very desirable, Colors named are those of Ridgway’s ‘“ Color
Standards and Nomenelature,’’ 1912,

The diagnoses of genera and species are in general those of Burt,
with sueh modifications as the study of our Iowa specimens suggests,
or with sueh shortening of the deseriptions as the fewer number of
species permits,  The arrangement of species corresponds to his.

In view of the existence of such an admirable taxonomie treat-
ment of the group as is already contained in Burt’s monograph,
some justification may be necessary for the preparation of an addi-
tonal treatment of the family., This is found in the services which
local floras may render to the student of botany. Only the world-
wide study of a family constitutes an adequate basis for determin-
img the proper delimitations of a genus or of a species; but once
such a study has been made, a local taxonomie study based upon
conceptions so arrived at beecomes an aid. Keys prepared for a re-
stricted locality ean be simplified and made more workable Such a
key to a group of relatively inconspicuous fungi may acquaint the
botanist who does not profess to be a mycologist with a very inter-
esting part of our flora. The keys here offered are admittedly im-
perfect but it is hoped that they may be found useful.

Most of the species deseribed were represented in undetermined
colleetions in the herbarium of the University of Iowa; and for the
privilese of using this material, for suggesting the need for a local
key, and for helpful suggestions and oversight during the study,
the author gratefully acknowledges his indebtedness to Dr. G. W.
Martin,

Besides unidentified colleetions, the herbarium contained several
determined colleetions, and these were carefully checked over at the
beginuing of the study. Comparison with these and with specimens
1 published exsiceats were of assistance in the determination of sev-
cral speeies.  In addition to the above, the writer made numerous
colleetions during the first five months of 1927. It was somewhat
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8. Mot a8 above. o b

9. Fructification pileate to very narrowly reflexed, rarely resupinate (as in
S UMD TENUIY e eeeeeeeee e eeereeeesemeesse s sns sassanmem s meam e eeassmeeessesessseemsne 1 B S LETEUM.

1, Fructifieation always  esuDinate. e crmmitrss e r e 10
10.  Brown, stellate organs present in the hymenium........ o Asterostroma.

10. Such stellate bodiea mot presentoc i s s 11

11. Cystidift Present. i e esrmmresmrsremssmmemamare s PEODROT:
11, Oystidinn 1aeKing .o ermeresrr s sms e samammsrssemmsnmetmsssmmenmal (OTLHNDY

1. Cortictum Persoon

Fruetifications waxy, erustaceous or floccose, fleshy, eartilaginous,
coriaceous, or membranaceous, always resupinate, effused ; hymenium
even or somewhat tubereular; basidia with 4 sterigmata usually
(4-6 in C. vagum) ; basidiospores even, white (green in C. atro-
varens ).

Corticium contains species of widely varying strueture and text-
ure; but all have in common the resupinate habit, even, white spores
(green in O atrovirens) and all lack eystidia. The latter character

distinguishes the genus from Pentophora. Glwoeystidia may or may
not he present,

KEY TO SPECIES OF CORTICIUM

1. Fruetification white to some shade of buff............
1. Fructification brown to vinaceous or blue.............

L3 |

2. Gleocystidia present.......ccouc i e

-------
(3]

2. Gleeoeystidia not PreSent. . oo ; 4
5. Fructification l':}l]—f{]'[}u thick; hyphe luusely interwoven

------

........ - e e L2 O, S€PLENtrionale.
1 ructification :Ii.}ll ‘UIDUH, thmk Whltb tu llght buff; hyphe agglutinate
—— : e wreramennemeeedd O, lactescens

4. lhl lm denqelv und lungntudmaﬂy arranged in a zone next the sub-
stratum, then more loosely ASCeRAINE ..o e 5
4. Hyph® not so differentiated next substratum........ i 6

9. Hyphae inerusted in subhymenium layer; spores globose, 5-6p in diam-
eter. e e e s S o .6 C, lacteum.

5 llaglm not mcruatf:{l; spurea 6 12 x 4.5-8p........ e 9 C. rosewm

6. Hyphwe in subhymenium loosely interwoven......... 7
6. Hyphe# in subhymenium densely interwoven........ s
7. DBasidia not forming a compact hymenium_............. ................14 C. vagum.
v DBasidia forming & compaet hymenium _—
8.

Hypha usually 2-3p thick, but often with coarser hyphle- (up to 6p)
along substratum, not mcrusted 75-150y thick......5 C. centrifugum,
% Hyphm 2.5-3.5u in diameter ra.re]y incrusted in subhymenium; in see-

tion 100-300y thick..... weed C. pelliculare.
0. Fructifieation 40-250y thick; not at all aeparahla, Cl'j'ﬁtallmﬂ' matter in-
TOTIEREYE  cennessmmrmmmmeremmaie - . QIS =SSy M [ |
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9. Fruetifieation 200-1000y T TS NP IPUBP LR SIS |
10. Fructification 40-100p thick i 2 . erustaceum.
10. Fruetifieation 100-250p thick e 1 €. scutellare

11. Fructifieation not eracked; hypha subereet, hyaline, 1-Zu in diameter, not
inerusted, their eurved ends forming the hymenial surfaee; spores $5.0 X

a'lu,*__uq-} C. galactynuwm,

11. Fruetifieation eracked; spores 5-12 x 3‘»;1_‘-12
12. Fruetification eream-colored or pinkish-buff to wood-brown in herba-
riun ; spores 8-12 x B Bigiscsicsmmmsissssmsansrireted | |04 cremoricolor.

12. Fructification whitish to cartridge-buff and light pinkish-cinnamon

in herbarium; spores 5-9 X 3.5 0B C. confluens,

13. TFruetifieation deep bluish L0 e L0 | TUOMUNIRNRIS, | alrovirens.
13. Fructification brown o VIDACEOUS.cmriimmmmmermermmmmsmresse e e asisaseses o
14. In seetion showing very numerous yellowish, stiff hyphe with dich-
atomons and antler-shaped branching ..o 13, C. investiens.

14, NOL 84 A0V e emrmmsrasoresesesremmrrrorssantasiasssatons PP S — .

15. In section 75-100y thick; spores subglobose, 7-8 x 6-Tp---10 €. vinaceun.
15. In section 120-500p thick; spores flattened on one side, G-9 X 5-Optces
reremeeeerremeeneeee 10 €, rubellum.

e o e S et SRR e

1. . scutellare Berk and Curtis

Fruetification long and widely effused, thin, adnate, white, be-
coming eream-buft or warm buff in herbarium, waxy, often granu-
lar, eracked ; in section 120-250 p thick; hypha 2.5-5.5 1 in diameter,
cuberect, interwoven, inerusted in subhymenium; no elivoeystidia or
cystidia ; spores 4-6 x 2-3 1.

Fructifications 2-8 x 1-4 em., on decaying wood of frondose
species,

Our specimens lack the character of eracking and flaking away
from the substratum, but the subhymenial zone of mineral matter
together with the spore size and general characters serve for identi-
fication,

9 (. erustaceum (Karsten) v, Iohnel & Litschauer

Fructification effused, thin, erustaceous-adnate, white, somewhat
granular, conforming to inequalities of the substratum, somewhat
eracked ; in section 40-100 p; hyphe 2-4 p in diameter, densely and
longitudinally arranged along the substratum then more loosely as-
cending to the compact hymenium, crystalline matter intermixed ;
no gleoeystidia ; spores b x 3 .

Fructification 2-6 x 1-3 em. long, on bark of frondose species.

3. C. pelliculare Karsten

Fructifieation broadly effused, thin, membranaceous, tender, small
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pieces separable when moist, white to eream-buff, eracked and show-
ing a cottony subiculum which extends as a white, imbriate margin ;

n strueture 100-300 u thick ;| pha 1!.’IU.‘~31'1}' interwoven, with {-l:-lln[h—
connections, sometimes inerust % - NO ;:Iii‘m'}'h'filliﬂ y Spores J:—U X 2-3 |.l.

Froctification 2-6 x 1-3 ¢ n decaying wood, This species seems
fairly common. Fresh specimens sometimes have folds in the hym-

entum such as to suggest a Phiebia, but become even on drying.

4. C. gadactinum (Fr.) Burt

Fruetification long and broadly effused, becoming thick, cori-
aceous-soft, small pieces separable, white to eream-color, waxy, even,
not eracked, marein indeterminate; in seetion 200-1000 w thick;
hyph®e 1-2 p in diameter, subereet, densely interwoven, not inerus-
ted ; no gleeoeystidia ; hymenial surface eomposed of the curved ends
of |1}'|-]l:!'; spores 4-H x 2-3 LL,

Fruetifications 4-12 x 24 em., collected at the roots of living
f:j.w'."."””

The thiek hymeninm (100-150 p) and the eurved ends and
branches of paraphyses forming its surface are important features.
The subhymenium is somewhat loosely interwoven.

b, C. centrifugum (Lev.) Bresadola

Fruetification effused, very thin, arachnoid but forming a con-
tmuous pellicle, white to olive buff, margin byssoid: in section 75-
150 p thick ; hypha loosely interwoven, 2-5 n in diameter, but some
next the substratum up to 6 pin diameter; no gleocystidia ; spores
ellipsoidal, 4-8 x 2.5-4 p.

Fruetifications 2-6 x 1-3 em., on decaying wood.

The elongated spores, very loose subhymenium with some large
hypha next the substratum, and rarity of elamp-connections are
eood diagnostic characters.

G. C.lacteum Fries

Fructification effused, thin, membranaceous, tender, small pieces
separable, eream-colored to einnamon-buff, eracked, margin whitish,
fibrillose ; in strueture 150-300 p; hypha densely and longitudinally
arranged next the substratum, then aseending to the hymenium, in-
crusted in subbymeniam, no gleoeystidia ; spores subglobose, 5-7 x
SEETS

Fruetification 3-8 x 2-5 em., on decaying wood and on the ground,
Common,
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Spores in our ¢ 1leetion are slightly larger than Burt describes for
the species, but are typical in shape. The dense longitudinal ar-
angenient next the ciibstratum is not always conspicuous, buf In

most speeimens serves as a useful taxonomie charaeter.

2. i, o HIHF'I.u'rJ.".-H' Hi'l“i. & liln'Tifi

Pruetification broadly effused, rather thick, membranaceous,
separable, ere am-color to wood-brown, eracking, colliculose, margin
narrow. fibrillose, sometimes radiate : 1n structure 200-200 u thick;
hyphee longitudinally arranged, then asecending to a compact hymen-
ium. not inerusted but mixed with granular material ; no gloeo-
eystidia; spores flatts ned on one side, 8-12 x 9-8 .

Fruetifications 2-10 x 1-3 em. or widely confluent, on bark of de-
eaving frondose speeies.

(' cri mur:'d'ufur i.*-. hilltﬂtﬂ' ill gtructure 10 f'. -‘.Hl'frh .'.'-H Hnt, hHT 18 €08
ily separated by its larger spores, tendeney 1o erack, and by its
paraphyses which do not form the hymenial surtace.

5. . i_”nﬂh'i s Fril-'-:.

¢ Pruetifieations effused, rather thick, waxy-membranaceons, small
pleces separable when moistened, whit ich to eartridge-bhuff and light
pinkish-¢cinnamon ‘i the herbavium, even, with few eracks, the mar-
gin indeterminate, (hinning out; in seetion 200-500 p thick, not
colored, composed of ascending, densely interwoven and agglutinate,
thin-walled hyphe 253 in dianmeter, not inerusted, oceasionally
nodose-septate, no ;:lwr.m}‘stiniin; spores hyaline, even, ovoid, 99 X
3.0-0 I, l‘ulmiﬂﬂ-‘i.

Fruetifieations 2-8 em. long, 1-3 em. wide.

On bark of fallen, decaying limbs of Betula, Alnus, Saliz and
ot her frondose H!ll't'it"-i.” Buart,

I have not seen this species but it is wpuru‘-ul from the state and

durt has examined Towa collections,

0 (. roscum Persoon

Fructification effused, rather thick. adnate, somewhat membrana-
ceous, separable, pinl;iﬂrlmﬂ' {o buff-pink, pruinose, finally eracked,
margin whitish, often hyssoid ; in seetion 200-280 n thick, hyphe
sometimes glightly coloved, densely and longitudinally arranged next
cubstratum, then loosely interwoven or sometimes several hypha
together forming loose strands, then erect and erowded again in the
hymeninm ; no glaoeyst idia, spores 6-12 x 4.5-5 .
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)

, Fructifications 2-3 mm. in diameter or confluent over areas 1-10 x
) 1-3 em., on bark and wood of frondose species,
4 C. rosewm may become stratose. Sinee the immature basidia are

-

exceeded by the paraphyses they are often hard to see.

10, €. rubellum Burt

: Fruectification hroadly effused. thin. small pleces separable when
moistened, vinaceous-fawn to wood-brown. even: in seetion 120-
500 p, becoming stratose with each stratum containing a zone of
longitudinally woven hyphae below the hymenium ;

no gleoceystidia ;
i spores 6-9 x 5-6 .

Fruetifications 5-10 x 1-5 em.. on decaying wood and bark of
frondose species,

'i 11. C. lactescens Berkeley

Fruetification broadly effused. rather thick, waxy-fleshy,

small
pieces separable, whitish to flesh-color

and buft-pink, becoming light
buff to avellaneous in the herbarium, eracking : in section 200-1000 yu,
oldl specimens stratose; hyphe longitudinally arranged along sub-
stratum ;

; gleoeystidia 60-120 x 4-9 i, very numerous; spores 4-8 x
a-0 1.

Fruetifications 4-10 x 1-4 em., on decaying logs.

The thicker specimens erack. The strata are composed of ag-
glutinated hyphe whieh may be intermixed with mineral matter.
12, C. septentrionale Durt

Fruetification broadly effused, small pieces separable, drying
snow-white, waxy, pulverulent. cracking; in seetion 150-200 u thick;
hyphwe loosely arranged below. subereet, hushy-branched, with
clamp-connections; eleoeystidia in hymenial layer up to 45 x 6 LL,
often with capitate or moniliform tips; spores eylindric, 6-8 x 2.3 L.

Fruetifications 4-6 x 2-3 cm., on decaying wood., Common.

C.

seplentrionale is our one gleeocystidia-bearing Corticium whieh
dries snow-white.

13, C. inwvestiens (Schw.) Bresadola
i Fruetification broadly effused, thin, tough, dry, warm buff to
- light orange-vellow, not eracked ; in section 150-600 p hypha vel-
lowish, with dichotomous and antler-shaped branches; no eleo-
| cystidia ; spores slightly straw-colored in mass, 12 x 4 p.

Fructifications 2-20 x 1.5 cm., on rotten logs., Common.
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There is no danger of eonfusing C. investiens. The stiff yellow-
ish, branching h}[rlm* are the most i'nualuh'nnl‘lﬂ 1'nl:i]u.|I‘II"IlT:-i of the
fructifieation. The basidia are hyaline. The fructification is of
chamois-like texture,

14 . vagum Berk. & Curtis

Fructification thin, arachnoid, more or less separable, pale olive-
buff to cream-color; in section GO-100 u thick; hyphe 7-9 u m
diameter, hyaline (or dark next the substratum), not inerusted,
without clump-connections, running over substratum and giving
rise to short branches which bear he basidin: basidia with 4-0
sterigmalta, not forming a compact hymeniuam ; Spores flattened on
one side, 5-14 x 4-6 1,

Iﬁ'lll*ﬁﬁi'.l‘[?unu g 10 em, i1 Jdiameter, on logs, or <heathing living
herbaceous stems,

!'.'urfis ium vy s hllll“ll maost 1'-illlllultll}' ill IS ilnlu'l‘ft't'l staae
as Rhizoctonia Solani. The latter is parasitie, forming minute
sclerotia on the underground parts of various plants, Study of a
collection of the '[H‘l'[‘l"l.'t stafre wias made lmﬂillh' through the kind-
ness of Dr. J. C. Gilman who sent material collected on Solanum
tuberoswm i one of the --7~;|-u1'iuh*n1.|l plots at the lowa State Col-
lege. The spores of this material seem somewhat thicker and the
apicnli more obtuse than in the spores figured by Burt.

15. . vinaceum Burt
Fractification effused, very thin, drymg light pinkish-cinamon
10 vinaceous-buff, even, not eracked; in section T5-100 p; hyphae next
substratum colored and agelutinated ; hymenium 20 thick, no
glococystidia ; spores subglobose, 7-8 x 6-7 1.
Fructifications 5-10 mm. in diameter or confluent up to 4 x 2 em.
Our eollection seems to belong here, It agrees in all characters
except that 1t was colleeted on onk instead of on coniferous wood.
The margin is often whitish and thinning out,
16. . alrovirens Fries
Fructifieation thin, arachnoid, deep bluish gray-green, not
erncked: in seetion 150-250 p; hypha without ¢lamp-conneetions,
not inerusted ; no glooeyst wlin g spores blinish-green, subglobose, 5-4
x 2.6-3.0 .
Fructifications 1-4 x 1-2 em., on deeaying wood.
The bhlue-green eolor of the fl'l]t'iiﬁt‘.‘ltiun m"pnl‘uh'i 5. -‘.l“‘r'll‘l'l"l' ns
from our other species.
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2. Pextoraora Cooke
Fructification waxy, coriaceous, cartilaginous, membranaceous,
submembranaceons, floccose. or filamentous, alw

ays resupinate, ef.
fused, even ; basidia 24 spored ;

spores white, even ; eystidia present,
merusted or not inerusted, ofter imimersed.

Peniophora and Corticium are separated by the fact that Peni-
ophora has eystidia. This distinetion is zood except in the case of a
few species in which evstidia are of such infrequent occurrence as
to be missed altogether in some of the sections. Im many cases cys-
tidia are numerous at certain points such as over a lentieel through
which the hyphe have grown. but are absent in other parts. One
might try to place such a specimen in either genus, depending upon
the place from which his section was taken. Nevertheless the two

genera are convenient divisions in what would otherwise be an even
more diffieult group of funei.

KEY TO SPECIES OF PENTOPHORA
Fructification less than 100 thick......
1. Fructifieation f“llu thick or mare

= Fruetification white or yellowish to pralash-huff. . oo 3

2. Fruetification drab to brown.............
Spores 4-5u long; hyph®e inerusted

.-.-.--...-i--.--....-n--n.--a.-p.....-....--q..1...-.--.-.....-..'-..--'m--.‘..-.-ﬂ

bt e L — ,-._.....9

..... SSE

"--'Fi-l'-'----.-"I'\-l-l-.'-II-li"--"'i----llil--ﬁ

+. Fructification 40-150y o 1) SN (B -1 Thuje.
4. Truectification 200-500y thil‘.k--.-,.i.-._.----...-.--...-.-.-..-........5 P. sanguinea.

R i o T ——
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Sy

3. Spores 7-10 x s T S 6
3 mpores 6-15 x BB e e oo e R e e 8

6. Fructification 60-150u thick; cys

tidin and yellowish gleoeystidia
present.........

e L P DEYLETIUAS.
6. No gleoeystidia present

TR A EFTRES b P

..................................................................... 7
7. Tructification 25-50) thick; eystidin which merge toward gleoeystidia
present but without true gleoeystidit,. ... 2 P. albugo.

-1
.

Fructifieation 70-200y thick: uninerusted, hairlike eystidia present

- —

STEE——— W e L CUSORRUN. . LI O - | Y71 )%
S, White: sgpores 6-15 x 2.5-3u; eystidia non-septate, 50-70 x 4-5

e
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ol s L. P [ONGISpOTQ.
8. Pinkish-buff; spores 7-10 x d-du; cystidia septate, 200 x 10-14y

mesee— B e T T S —

P e A s ersusraumanesneei P B

9. Hypha next substratum densely and longitudinally woven but not colored

R S U | M UM 17 -t o
Hyphe next substratum densely and longitudinally woven and colored
reddish-brown

.................................................................................................. 10
10, Fruetification ochraceons flesh-color, drying avelluneous; cystidia

"l'-i';.-}'-Tl..l X ].5.::[-]‘l----------'----'--'r-r-----l-"-'--'F'-F-I-ll--l-'-'i'll*'.!-‘-l---l--u-l'lv-----I'lr-q----'I-!-l‘-l P. fﬂrﬂfﬂ-.
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10. Fructification ashy to cinnamon-drab, resembling paint spilled on

branches; eystidia 25-40 x $- DL oconessassnsrmasnsmmmmreemmmrmars 1O P. cinerea.

11. Fructification white or eream-color to vinacegus-fawn; separable from

SUDSETALUIM oo cimeerrsoissmsmvmasseeesnasmemsannssss RN e Sm—— |
11. Fruetifieation wood-hrown to avellaneous, erACKINE . il 2 PSP,
12. TFructifieation white to pinkish-buff, cracking; eystidia and gleo-

e W ————

|

:‘ cystidia nsually Presembo e O S e o R0 ¥
' 12.  Fruetification vinaceous-buff to fawn;: not eracking; no gleoeystidia
¢ 13. Al of the gleocystidia slender, elongated or else differentiated middle
{ pOrtions 0f MY P, e ciiicismtintanssaersmaees e P, Alleschers.
f 12. Glaeoeystidia present as expanded pyriform tips or branches of hyphe
: e eermemmeme S e bhAma i as b SAS £ et s (STt 8 FP. mutata.
|

1. P.longispora (Pat.) v. Hohnel

Fruetification very thin, hypochnoid, not separable, becoming
in structure 30-120 p thick; hyphw

smoke-gray in the herbarium;
cvstidia

loosely arranged, with ela mp-connections; no oleeoeystidia ;
acienlar, rough-walled 40-80 x 3-4 n, protruding up to 60 w: spores
6-15 x 2.5-5 W.

Fructifieations 3-10 x 1-5 em., on bark and deeaying wood of
frondose H]wi*i['h‘.,

The peeuliar eystidia and the very long spores are good charae-

ters. and the species is unmistakable.
2 P. albugo Burt
Fruetification whitish, pale smoke gray n the herbarium, adnate,
oven. the marein indeterminate, pruinose; in seetion 25-50 p;
starting from the substratum or with very few

basidia and eyvstidia
no gleoeystidia ; eystidia not incrust ed, 40-50 x

intervening hyphax;
4.5-6 n, protruding up to 40 p; spores n-8 x 3-4.5 1
Fructifications 5-8 x 1.5-3 em., on the ander side of decaying fron-

dose woodd.

Burt hases his conception of this species upon specimens colleeted
in Louisiana. There scems little doubt, however, but that specimens
collected here are properly referred to 1t. The fruetification resem-
bles that of a Corticium, but the even, hyaline ¢ystidia make 1t a
Peniophora. In the specimen studied the hyphea and basidia started
directly from the substratum, and were hyaline below but greenish

above hecause gorged with food.

2 P. albula Atkinson & Burt

G eaelifieations long-effused, adnate, thin, tender, small pieces
separable, white or becoming light buff when old and in the herbar-

ey
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6. P. sanguinea (Fr.) Bresadola

Fructification effused, membranaceous, tender, substance arach-
noid, margin byssoid, and often eonnected with blood-red myecelial
strands which stain the wood red; in seetion 200-500 p thick ; hyphe
loosely arranged, some eranule-inerusted ; eystidia hair-like, not
usually inerusted. 4.5 p in diameter, protruding 20-30 p; spores
4-H x 2-2.0 Q.

Fructifieations 2-10 x 1-4 ¢m., on wood and fallen branches.

Burt 11'["."~I'I'IIH_'H the color of fresh I:a:al--I"l.",l is ]H.'ln*.:' dragon 's-blood
red. T have seen only herbarinm material which is faded to pinkish-
buff. Some of the wood however is stained. When a fraement was
put in water preparatory to seetioning it was partially disorganized
and produeed a milky preeipitate provided it had been first moist-
ened with aleohol,

. &, Sp.

Fructification broadly effused, tender, not easily separable when
moistened, pinkish-bufl in herbariam; hymenium somewhat gran-
alar, not eracked, margin determinate: in seetion 200 g, composed
of ereet hyphae and eystidia; eystidia evlindrie, thick-walled, sep-
tate. 150-200 x 10-14 p, emerging up to 50 p and the emergent por
tion inerusted. Spores 7-10 x 3-4 .

Fructifications 4-7 x 2-3 em. on Populus.

This specimen eannot be referred to any species deseribed by
Burt but its affinities with the P. glebulose group seem plain. The
eylindrie, septate eystidia differ from the usual type.

8. P.mutata (Peck) Bresadola

Fructification broadly effused, membranaceous, fleshy, thick, sep-
arable when moistened, drying white to pinkish-buff’; hymenial
surface with raduloid teeth, or with radial folds, eracking in dry-
ing, margin I"':!'."Q\'i\ii_]: in section S00-1000 thick: 11}';1}!;1: 1HUM*I}' ar-
ranged and ascending; glooeystidia pyriform, 15 x 7w, or elongated
and flexuous, 100 x 4-5 p, ocenrring as hyphal ends or as branches in
the subhymenium; cystidia inerusted or not inerusted, 90-100 x
6-15 t, not at all numerous: basidia 4-spored with short, thick, knob-
like sterigmata ; spores 8-16 x 3-4 .

Fraetifications 3-T x 1-3 em. long or larger by confluence; com-
mon on Populus, Tilia, Quercus, and Acer.

The species approaches Radulum in structure and in the possession
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of raduloid teeth, and is therefore an intermediate form between
this and one of the related families.

9. P. Allescheri Bresadola
The diagnosis is almost the s me as for the Preeeding HI-}PL‘ieﬂ.
Both speecies seem to vary wid in different parts of the same

fruectification. A seetion in one place may show numerous eyvstidia,
in another place almost none, The frequency of gleoeystidia varies
in like manner, Burt separates P, Allescheri from P. mutata by the
fact that the former has gleocystidia of the slender elongated form
only, and originating apparently from middle portions of hyphe.
The glwoeystidia of P. mutata, on the other hand, are terminal por-
tions or branches of hyphee swollen to pyriform shape or giving evi-
dence of such origin, The distinetion seems slight as a basis for
specifie differentiation. Examination of our specimens would seem
to support Burt’s snggestion that this difference is only a growth

phenomenon and that P, Allescheri may therefore be only a synonym
of P, mutala,

10.  P. incarnata (Pers.) Karsten

Fructification effused, not separable, drying pinkish-cinnamon to
warm buff, eracking, margin often paler and thinning out ; in seetion
100-250 p thick, not colored; hyphz hyaline, thin-walled, densely
and longitudinally woven along substratum, then suberect ; glweo-
eysticlia nsually numerous, sometimes 3045 x 10-15 i but usually
30-60 x 6-10 u; eystidia becoming inerusted, 30-45 x 6-10 n, rarely
emerging ; spores 6-10 x 3-4.5 p,

Fruectifications as small tabereular outgrowths 2-5 mm. in di-
ameter on lenticels of small limbs of frondose speeies; sometimes
confluent over areas 2-10 x 1-2 em. Common.

Penwophora incarnata is conspicuous by its reddish color. In see-
tion the numerous gleeoeystidia constitute a good taxonomie eharae-

| ter. They arise from pyriform bodies near the substratum and be-

come elongated and flexuous. Some sections fail to show any eystidia
and the student attempting to identify a specimen with such a see-
tion might try to place it in Corticium. Cystidia are numerous in
some parts of the fructification and are often variable in shape,
sometimes being branched under the inerustation.

11.  P. pertenuis (Karsten) Burt
Fruetification long effused, not separable when moist, thin, waxy,
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sterigmata ; spores giving their color to the hymenium, even, 10-14
x 6-7 .

Fruetification usnally about 4-6 em. in diameter or elongated up
to 15 em. long, 5 em, broad. sometimes larger, 1/3-1 mm. thick,

On logs and woods of both coniferous and frondose species but
more common on eoniferous kinds. " Buart.

I have not seen this .-«'|w--it~n but it 1s I‘t-]:-r_ﬂ'h*tl from the state.

2. O, conspersa Fries

Fructifications broadly effused, membranaceous, tender, small
pieces separable, dryving old gold with margin byssoid or arachnoid,
extending in radiating myeelial strands; hymenium pulverulent,
not eracked y in seetion 100-150 p of very loosely woven hypha which
form a denser or closely woven pelliele at the hymenial surface;
eystidia conical, heavily inerusted, 40-70 x 6-15 u, tapering; sub-
globose bodies in subhymenium 12-15 x 8-10 u which are probably
immature gleoeystidia.  Spores oval or pyriform, pale, coneolorous,
12 x 7-9 n.

Fruetifieations 10-15 x 4-6 em. on rotten wood.

In so far as the deseription is there given, this corresponds to C,
conspersa Fr. of Saccardo. The golden pellicle is conspieuous to
the eyve and in secetion.

3. C.s8p.

Fruetification effused, soft, subfleshy, separable, flesh-eolor; in
section 000 p thiek, of upright hypha, in regular, palisade arrange-
ment, containing much granular material, apparvently small in-
erusted eystidia in a zone 100 p thick and 50 u from base; gleoeys-
tidia (eystidia ?) uninerusted, flexuous, often with moniliform tips,
oceasionally protruding; imbedded spores about 6 p in diameter
abundant in upper two-thirds of fruetification and so arranged as to
give a zonate appearanee ; basidia 2-spored : basidiospores 6-7 v 4-H p,
flattened on one side, ochraceous when fresh, but now almost color-
less and quickly bleached in KO,

Over a small area at the base of living Chenopodium sten.

4, Hyrocusvs Fries
Froctification resupinate, effused, dry, coriaceous, felt-like or
hypochnoid, the loosely interwoven hyphe bearing basidia, some-
times in scattered clusters, but usually in a compaet hymenium ;
hymenium even or papillose ; basidia bhear 2 or more spores which are
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rough-walled to echinulate and colored (hyaline in one extra-limital
species).

Spore characters are less useful in Hypochnus than in other
genera. In the same speeics spores vary not only in size but in shape
and in type of roughening,

KEY TO SPECIESs OF HYPOCHNUS

1. Fructification byssoid not forming 8 membrane.........4 IH. sparsus.
1. Fruectification thicker, sometimes Decoming SETAtOS0 e eercsrerrerasearemreare
2. Tructification brown 10 TUBCOUA. . .ceosmmmeessirrmammsonsspesssssrssmensassmpesstd

2. Fructification benzobrown o dark.. e

3. A few dark-colored hyphe running along the substratuin or consolidated
into strands up to 18y in dismeter...e .1 I, subferrugineus,

3. Hyphw concolorous with fruetification, branching at wide angles.........
e i s e Sl Btk RO TGRS

4. Zonate in gection, h'.[hm NATTOW nlul often conglutinate, but up to
4.5n in diameter next substratum, spores 10- 12 x 19 6 H. sp.

r 7R N R o T N R ———— .-

5. Hyphm pale under microscope ; spores h T in ah*‘mmt:* ......... ‘_‘ H fuscus,
5. Hyph® colored, darker next substratum; spores 5-6 X $-5ptee .
T T e P B or s e L s i P e ATy PR T P, S gy

1. H. ferrugimeus Burt

Fruetification effused, dry, membranaccous, separable, Sudan-
brown, surface often granular; in seetion 300-400 w; hyph® along
substratum dark eolored. with elamp-conneetions, 5-G p in diameter,
often interwoven into rope-like strands up to 18 p in diameter, and
giving rise to subereet, hright-colored hyphae which bear the basidia;
basidia four-spored; spores brown, subglobose, echinulate, body 7-9
x 6-5 .

Fruetification 2-5 x 2-3 em., on under sides of decaying logs.

Hypochnus subferruginens has an uneven hymeninm heeause the
basidia are borne in elumps, New fructifications may form over the
old making a stratose structure,

2. M. fuscus Pers. ex Fries

Fructification effused, membranaceons, separable, einnamon-drah,
darkening to benzo-hrown and Natal brown; in seetion 200-300 n
thick; hypha running over snbstratum and giving rise to loogely n-
terwoven, branching hyphe, pale under mieroscope, with elamp-
connections; spores darker than hyphae, subglobose, echinulate or
short-aculeate, 6-7 p in di*nnﬂm'.

Fructifications 2-10 x 1-2 e¢m., on rotten wood,

The specimen examined is now benzo-hrown to dusky-brown.

e
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3. M. spongiosus (Schw.) Burt

Fruetifieation effused, soft, felty-membranaceous, separable, Sae-
eardo’s umber to bister, or rarely fuscous; in structure 200-1200 p
thick; hyphw concolorous with fruetification, with clamp-connee-
tions, branching at wide angles; spores globose or subglobose, 6 w
in diameter or 7-9 x 6-7 .

Fruetifications 4-10 x 2-5 em., on rotten wood and bark, or on the
ground,

The hyphwe are loosely arranged in the subhymenium, ascending
to a more compact hyvmenium,

4. W, sparsus Burt

Fraetification effused, very thin, byssoid, not forming a mem-
brane, drab; margin concolorous, indeterminate: in structure 60-
75 p thick:; hypha short-celled, irregular, with clamp-connections;
spores 4 to a basidium, grayish-olive under mieroscope, echinulate,
6-7x 6 p. KOH produces no noteworthy color changes.

Fruetifications 2-3 x 1-2 em., on bark of fallen limbs,

Not all the hyphal cells are short and irregular. This may be a
form intermediate between I, sparsus and H. pannosus.

-

o. 1. hotryeides (Schw.) Burt

Fructification effused, membranaceous, separable. drying chie-
tura-drab to fuseous, margin paler, brownish and floceose; hymen-
mm granular; in structure 300-400 p thick; hypha 3-4 p in di-
ameter, slightly colored, some along the substratum consolidated into
rope-like strands; KOH solution eauses color change to hlue-green
spores angular-subglobose, aculeate, the spore body 5-6 x 4-5 .

Fruetifications 1-5 x 1-4 em., on rotten wood.

6. I, sp.

Fruetification effused, not separable, in small patehes or becoming
confluent up to 1 x 4 em., light drab, surface slichtly granular, the
copious spores giving a slightly brownish color to the drab hymen-
m: in section 200-300 p, somewhat zonate; coarse hyphe 4.5 p in
diameter next substratum, hypha in other parts smaller and some-
times conglutinate; many narrow paraphyses extend above hymen-
1al surface, some are branched ; basidia 2-4 sterigmate ; spores echin-
ulate to tubercular-angular, 10-12 x 7-9 pu; color changes to lily-
green in KOT,

On under side of rotten log.
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The spores of this species are very variable, being echinulate or
angular.

h.  AstErosTROMA Massee
Fruetification resupinate, effused, dry, composed of loosely inter-
woven hypha, some of which terminate in brown stellate organs
composed of slender rays; spores hyaline,
The stellate oreans are very conspicuous in sectional preparations
and sharply distinguish this from any other genus of the family.

A. cervicolor (Berk. & Curtis) Massee

Fructification avellaneous to einnamon-drab, the margin fibrillose-
floceose, paler: hymenium pulverulent ; in section 150-300 p; hypha
loosely arranged ; stellate organs colored. rigid, with 3-7 unbranched
rays 15-70 u long and 34 p in diameter; eystidia (gloeoeystidia 7)
fusoid, often sharp-pointed, not inerusted, 30-45 x 8-12 p, protrud-
ing up to 25 u; spores white, spherical, hecoming echinulate, 4-5 p
in diameter,

Colleeted from soil in the University of Towa greenhouse,

6.  Arnevropiscus Rabenhorst

Fruetification resupinate, sometimes with margin free all around
and somewhat saucer-shaped, rarely dimidate and attached by the
hase, drying coriaceons; hymenium pulverulent; paraphyses with
moniliform tips or with racemose or short lateral branches; much
granular matter in fruetification; basidia simple, large, 4-spored;
5:,]}1-.1'(?5; !;]r,t_i:ﬁ, wif !i t'*{ﬂl,ll'][j‘iﬂ cell-wall,

The two species of Aleurodiscus here deseribed are unlike in habi,
vet have in common the rather arbitrary characters npon which the
cenus is based,

KEY TO SPECIES OF ALEURODISCUS
1. With free margin; paraphyses of bottle-brush form..........1 4. Oakesi.
1. Resupinate; paraphyses corymbosely branched........2 4. candidus.

1. A, Oakesii (Berk. & Cartis) Cooke
Fructification pezizeform or resupinate with free, elevated, n-
enrved margin, seattered or confluent, somewhat fleshy, drying
coriaceous. whitish and tomentose on under side; hymenium con-
cave, pulverulent, drying avellaneous; in structure 500-700 p thick ;
hyphwe hyaline, sometimes inerusted; paraphyses with tips of two
kinds, most are racemose with 8-12 short lateral branches, a few

R i g -
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with moniliform tips; basidia £0-100 x 12 ji; spores even, 18-23 x
12-13 .

On bark of Ostrya virginiana, Quercus alba, and Q). macrocarpa,
forming fruectifications 2-5 mm. in diameter or becomineg eonfluent
up to areas 3 x 1 em. Very common.

Burt deseribes the species as growing on bark of dead trees of the
species named ; but numerous collections have been made in this
region, and nearly all from the bark of living Quercus alba and
Ostrya virginiana,

2. A candidus (Sehw.) Burt.

Fructifieations scattered, resupinate, adnate, white, pruinose,
margin entfire, blackening underneath: in structure €00 I, some-
what stratose ; hyphe subereet, densely interwoven, heavily inerusted
with large granules which often adhere by a tip only; paraphyses
corymbosely branched with bushy tips; spores even, subglobose.
15-17 x 11-14 .

Fruetifications 3-20 mm. in diameter, on bark of trunks of living
oaks: or rarely, on maple or ash.

Granular inerustations, large spores, and noteworthy paraphyses
serve as distinguishing microscopic characters. In external appear-
anee it is chalk-white and resupinate with only a narrow margin re-
flexed.

7. CypraeELrA Fries
Fruectification somewhat membranaceons, cup-shaped, sometimes
extended in stem-like form, pendulous ; hymenium concave, inferior,
even or rugulose; basidia 4-spored; spores sub-ovate or globose,
hyaline, or rarely colored.
One species is known from the state.

C. Tilice Peck ex Cooke

Fruetifications gregarions. rather fleshy, minute, sessile or nearly
so but with firm base, white. elobose, then expanded and coneave,
villose, white, drying cup-shaped ; spores white. even, ovate, some-
what eurved, 12-18 x 6-7 p.

Fruectifications 0.5-1 mm. high, 0.33-1 mm. broad: stem. when
present, 0.25.0.5 mm.; on dead branches of Tilia and of Ulmus.

Cyphella Tilia is in little danger of being eonfused with Solenia
beeause its fructifications are less evlindrieal and are not seated on
a subiculum; nor with Alewrodiscus beeause of the minute size of

e o TooeEEN el o i R R T o s ol
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the fruetifications. Our one species does seem to approach Alewr-
odiscus m external appearance and in its large spores.
S, =oLeNIA Persoon
Fructifications coriaceous or membranaeceous, sessile or nearly so,
:"}'!i'nliii: r turbinate, grezarious, faseiculate. l'.ELI‘l‘I."" ""“““”'}" but
not joined together except by confluence, seated on a superficial

myeelium ; spores white or colored.

1. Fruetifications white or eream-colored..eeeveeee el N faseteulata,
1. Fructifications some shade of Drowna e 8. anomala.

1. 8. fasciculata Persoon

Fructifiecations gregarious and usually fasciculate, eylindrie-

clavate, 2-7 mm. high, white or slightly eream-colored, minutely

silky, a white myeelium sometimes present ; spores white 4-6 x 3-0 .
Collected on sodden hormbeam.

2. N. anomale (Pers,) Fuckel

Fructifications drying Dresden brown, snuff-brown, or Rood's
hrown, turbinate or pyriform, crowded or scattered, hairy; hymen-
ium paler; spores hyaline, even, eylindrie curved, 8-11 x 1.5-4.5 .
Dried fructifications 0.5-1 mm. high, 200-300 p in diameter, where
crowded 34 to 1 mm.

On dead wood.

9. CrareErennvs Persoon
Fruetification fleshy or membranaceons, our species tubiform or
infundibuliform, hymenium waxy-membranous, distinet, continu-
ous, adnate to the hymenophore, even or rugose, basidia simple,
spores usually white,
We have three species of Craferellus, and of these, one does not
agree with the deseription of any of Burt’s species.

KEY TO SPECIES OF CRATERELLUS
1. Fruectifications 4-8 em. high; avellaneous to smoky-black; spores 12-16 x
13 17 SRR e 3 T | — - . -

1. Fruetification 1.5-3 em. high, flesh-color; spores 6-7 X 3peeccreeneaead  C. 8P
< I b

2. Hymenium cinercous-drab; stem blackish-brown..l C. cornucopioides,
2. Hymenium and base of stem yellowish..............2 C. ochrosporus,

1. . cornucopioides 1. ex Persoon
Fructifications gregarious or somewhat esspitose, pileus thin with
margin sometimes lobed and waved, tubiform, pervious, often
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3. T. regularis Sehweinitz

Pileus coriaceous, solitary, infundibuliform, or divided to the
stem into triangular divisions, or f{labelliform, fibrillose, drying
tawny-olive, darker at the center or at bases of branches, margin
lacerate; hymenium hair-brown or pallid; spores melleus to um-
brinous under microscope, angular-tubereulate, 6-7 x 4.5-5 .

Fruetifications 6 mm.-2.5 em. high; pileus 5 mm.-2.5 em. broad ;
stem 3-15 mm. long, 1-1.5 mm. thiek: on moss and humus in wet
places.

4. T. adbido-brunnca Scehweinitz

Pileus sessile or very short-stemmed, effuso-reflexed or encireling
small twigs and stems, coriaceous, spongy. cinnamon-bhuff or ehest-
nut-brown. fibrous-tomentose, margin thick and entire; 1 section
eoncolorous with pileus, spongy, up to 2 mm, thiek; spores olive-
buft under mieroscope, echinulate, 8-10 x 6-58 .

Pileus 2-4 em. in diameter when enecireling twigs, or 1-2.5 em.
long when reflexed,

T. albvdo-brunneca is distinet by its light eolor and spongy strue-
ture. It swells immediately in water and becomes sogay as though
decayed.

h, T. terrestris Ehrh, ex Fries

Fruetifiention dark fuseons to fawn-color, coriaccons-soft, ewspi-
tose, obeonie, with a short stem-like base, or dimidiate and sessile,
or inerusting and effuso-reflexed; pilei may be imbricate or con-
fluent, strigose or fibrous-squamulose; hymenium fuscous to fawn-
color; spores pale fuscouns, irregular, angular, sometimes slightly
tuberculate, 6-9 x 6 .

On the ground.

In the case of our collections which are of the dimidiate, sessile
type the pilei are 1.5-2 em. long and about 1 mm. thick. The fruetifi-
cations sometimes grow in larger emspitose elusters, 8 em. in di-
ameter, with pilelr 3 em. long.

6. T. griscozonala Cooke
Fruetification emspitose, coriaceous-soft, pileoli extended mto a
short sub-lateral stem. imbricate, applanate, silky-strigose, zonate
with alternating Rood’s brown and light-buff zones; hymenium
Rood 's ]nl'nwn, rugose, z-;nmt-wha‘t Iui{li”fﬁﬁ; Spores ]‘1.‘1]!‘,* fuseous,
angular, 6-9 x 6-T u, Single pilei 2.3 em. in diameter,
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This specimen seems certainly to be 7. griscozonata: but the
spores are distinetly echinulate. 1t is similar in strueture to T.
albido-brunnea. The pileus is silkyv-stricose and zonate. The para-

physes are sparingly branched and divided by septa into short eells.

11. HyMmexocHETE Léveillé

Fruetification coriaceous to hard, stipitate to resupinate, hymen-
lum even or granular, containineg setae, basidia simple, spores hya-
line, even.

The genus is set off by the possession of sete which are conieal.
thick-walled, usually sharp pointed, colored organs, and by the faet
that KOH darkens the hyphe. If one is in doubt as to whether
structures under his |||i='!'nr~1'l_:fH: are seta or 1'}':-'1il“:l the test with
KOII will solve the question. Laetie acid must be used for clearing,
The degree of differentiation in sections and requency and loeation

0l setwe make 1t « asy to determine the [iaw;l HIH_"PEI_"H of f!j_ﬁut nochate,

KEY TO SPECIES OF HYMENOCHETE

. Sections showing both a setigerous layer and a hyphal layer without

ot : 5 L

l. Sections showing setw bhorne in all parts of the fruetification

-4 H. cortiolor.
=. BStratose, each of the two or more strata consisting of a setigerous

layer and a hyphal layer.......... : 5 I. rubiginosa.
2. Not stratose, i.e,, consisting of but one setigerous layer and one

];La.'|-!|;1" !.'.}r'l . A e i A 4 5 A S e e T T4 ey 3

2.  Hyphal layer differentiated into an intermediate zone and a denser, darker

bordering layer on the surfaee opposite the setigerous layer.................... 4
Hyphal layer homogeneous, not g0 differentiated.......... . o H. arida.
4. Setigerous layer not over 50u thickeooooooooe oo o1 . Curtisii.

4. Setigerous layer more than 50y thick...... S e il e T I O
9. Betigerous layver 60-75y thick, setm fairly abundant, not at all erowded, all
CIETEIIE ottt s cvesennsrsms e . DAAI0-fETTUGINEG,
o Setigerous layer 100y thick; sete very numerous, in all parts of the
hymenium aud wholly immersed...ocooeeoeeeec. 3 H. rubsginosa,

1. H. Curtisii (Berk.) Morgan

Fructification effused, confluent, becoming reflexed. drying pliant,
upper surface antique brown to hair brown. hymenium velvety, an-
tique brown to chestnut ; in section 140-240 i, intermediate layer of
longitudinally arraneed or ascending hyphe, bordered by a denser
zone, hymenium 25-30 p exclusive of setw which are 60-80 x 6-8 I
and may emerge up 1o 60 w; setae few and far apart, tapering to a
shiarp point ; spores alluntoid, 6-7 x 1.5-2 L,
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Fructifieations confluent up to 30 em., on the under side of limbs.
Common,

The Stercum-like structure and seareity of setw in I ('urtisii are
good diagnostic characters. The hy menium is eracked only rarely.

o H. badio-ferruginea (Mont.) Léveillé

Fructification imbricated, econchiform, umbonatesessile or re-
flexed, drying pliant, upper surface Sayal hrown becoming zonate;
hymenium snufl-brown, often minutely eracked ; in structure 200-
300 w thick with an intermediate layer burdered by a dense zong on
upper surface of pileus; setwe acute, 50-75 x R16 pw, emerging up 1o
50 u, abundant bat not erowded ; spores slightly curved, 4-6 x 1-2 p.

Pilei 4-7 % 4-10 mm., often confluent, resupinate Over areas 2-8
em. : on erect, rotting stumps,

Hymenochate badio-ferruginea is similar to II, Curtisin in struce-

ture but has more numerous and tapering setw,

9. M. rubigimosa Dickson ex Léveillé

FI'IU!HﬁI‘;IHHH t_'i_il'iill‘!'ﬂllb- I‘iL’ill. l"!"-'illplllulf' uar I‘l'”l"‘-ii"t]. rl'*ﬂl*ﬂil"*i
portion Brussels-brown 1o fuscous black above, with ochraceous-
tawny margin ; hymenium swiulose under lens, colliculose ; in seetion
500-700 u thick with intermediate layer of longitudinal wavy hyphae
bordered by a dense, dark zone onupper surface of reflexed portion ;
selg very numerous, curved. acute, 50-60 x H-6 p, some CMErgINg,
starting from all parts of the setigerous layer; spores 4.6 x 23

Resupinate over areas 8 x 4 em. and reflexed 1.2 cm.; on oak.

Common.
The much thicker setigerous layer and more numerous sets make

this distinet from other lowa species. I rublginosa becomes stra-
tose. Burt does not note this, although two of the specimens eited
by him in published Exsiceatse viz, Bartholemew, Fungi Cal, 3133
and Ellis N, Am. Fungi 327, have two strata,

4 H. corticolar Berk. & Ravenel

Fructification hard, woody, wholly resupinaté and conforming to
irregularities in substratam, or barely reflexed and black on upper
side ; hymenium drab to wood-brown : in struetare 200-1000 u, with-
out intermediste layer; setw seattered throughout all of the seetion,
erystalline matter intermixed, sete GO-75 x 9w, emerging up 10 45 p;

Spores 45x 3.0 M.
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Resupinate over areas 1-3 x 1.5-5 em.; in erevices in the bark of
living trees,

None of the colleetions studied have eontained fructifications so
large as Burt deseribes, The usual size is 4-10 x 2-20 mm. Numer-
ous collections have been made from erevices in the bark of living
Quercus macrocarpe. The fructifications sometimes exhibit narrow
inconspicuous whitish margins. The setw are seattered thronghout
the section bhut are often more numerous in zones. thus giving a
stratose appearance.  This is undoubtedly a growth phenomenon to
be E}:]':-Iiiillwl ].}' external conditions, HIu'Jt'E%‘. in H}’lﬂl'f’*[ll'illt 7-8 x
4-D @ in our specimens,

. 1. arida Karsten

Fructifications resupinate, confluent, thin, dry, adnate, not
eracked, drying clay color to antique brown : in structure 100-140 I,
of closely interwoven subereet hyphe without a bordering denser
zone ; setie 30-75 x 6-8 u, scattered through upper portion and ererg:
ilt.ﬂ' up ta 4o I, not numerous, tEII}{'l']ng 111?\‘-1‘:”'1_1, spores 6-7 x 3-4 o

Fructifications becoming confluent over areas 9 x 9 ait . cone bask
of llt"-’l'l “Ill]!H ot flf-”‘j__f.?u._\'.

Our specimens seem to helone here but do not v i Sl e
sete are often brown below surface of hymenium and colorless
above, basidia colorless, KOH intensifies eolor in the paraphyses
and sete, Lactie acid elears sections except in the hymenial region
which becomes Opege and of a ‘__’.'I'ti*{‘!.lir-ih-hl;“-l.; color. Sets e
large, some being 95-120 x 6-8 p,

12, STErREUM Persoon

Fruetification coriaceons to woody, our species dimidiate or effuso-
reflexed or occasionally resupinate, sometimes almost lateral-stemmed
by elongation of the umbo; hymenium inferior, without setm:
spores white, even in our species.

Among our Towa Stereums several species such as S. umbrinum, S,
frustulosum, S. purpureum, S. M urrays, S, hirsutwm, S. CINETrASCENS,
. roseo-carnewm, and S. versiforme sometimes assume a wholly re-
supinate habit or are only narrowly reflexed. Tn all measurements

of thickness of the fruectification the thickness of the tomentum is
exeluded.,

KEY TO SPECIES OF STEREUM
1. Gleocystidia present; fructification corinceous-fleshy, erumpent, peltate
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1. Gleeocystidia BUSEnt. .ot 2
2, Fructification narrowly reflexed, almust resupinate_. . .. 3
2. Fruetifiention broadly reflexed, spprosching lateral-stemmed eondi-
tion (8. Airsutum is gometimes only narrowly retlexed) " 0
3. Pyriform, vesicular bodies present in hymenium or subhymenium &
3. Bueh vesicular bodies absent .

| 4. Corinccous-soft, tomentose, hymenium not eracked..2 8. purpuréum.
4. Corky, usually resupingte, sometimes reflexed and with the upper side
m horny crust, vesicular bodies very numerous, hymenium eracking

B e el R SO
| 5. Paraphyses distinetive, i.e,, branched or bottle-brush form, with or with-
| DUE CFFEIIUIL coecmres e errmsmss ssmeensmms s s s s o e A A e s a5 I
! 5. Paraphyses not of distinetive form, inerusted n~t1dm present.. .8

6, Cystidin presonte . s e 12 8. verssforme,

0. Cysthlin Iaeking e ESPII—— SRR

. T. Paruphyses with short latersl [u'run;_, with prominent clamp-connections
T BT SR T i e——trv | . L

T. P‘ﬂl‘ﬂ[ iy s lmtlh- Lrush form, subbymenium zoned and containing much

granular materinl, fructifications 3.5 mm, in diameter, L JITVT] | ———
e e ey VT PR RULY B e - e 13 8. frustulosum,

§. Oystidin 100-200 x ¢-10y, spores 6 x 8.5p oo 10 8. umnb renym

8., O \'ut|-lm 100-200 x 1220y, gpores 1012 x h]_L 11 8. ovnerascens.

. Fructifieations tﬂ*h]lllnm‘, r.hhn”l 1*|h”lh‘ 0ar t.n-]-ul ll.llll f+l'|lllﬂ{_, tl-il;_l‘thl’
colored conducting organs ususlly present (conducting organs usually

, present also in 8. hirsutum but not numerous ). R e b~ 1= 1 |
| 0, Fructifieations not cmspitose but often late rull'. conflue ul offuso-reflexed
:. | . to wedge '-lm]uul or umbonnte-sessile: at first buff, becoming gray in age,
hy! ROMICEIINES ZOILE  ceeeee e eesm s e emmmm s mme s et st bbb e SR -

10, Pilei 2-10 mm. long, erowded tu;.,l‘*thﬂr nnd fuldml or crmpﬁi 5tr1gﬂsﬂ-
hairy toward the base, marginal portion shining and zouned, 300-450y
thick, a fow colored conducting organs present.....8 S rameale.

[ | 10, Pilei emspitose-imbrieated, villose to hirsute, tobaccea-colored, 600-T00y

-, |1 thick, colored condueting organs numerous. ... 4 8. gausapatum.
| , i 11. Uninerusted eystidin proseut e e 9 8. ochracco-flavum,
[ 11, Cystidin lacking v I PRSI

wuN ||' ' 12. Paraphyses bearing short prongs at the tip..e e SSENS ©
I'* J ' 12, Paraphyses simple, pilens strigose-hairy on rnﬂexml portion (some-
| times effused with only a narrow margin reflexed), conducting organs

which are slightly colored usually presente...........§ 8. hirsutun.
13. Pileus tomentose, 400-700y thick ; gpores 5.5-7.5 x £5-3u...6 8. fasosatum.
12, Pileus thin, 300pu thick; spores 45 X 15-Cpicrincsnancenns .7 8. lobatum.

J' 1. N, rufum PFries
Fruetifications seattered or gregarious, coriaccous-fleshy, erum-
‘ pent, with free margin; hymeninm coarsely wrinkled, vinaceous-
| - | brown to oxblood-red when moist: in structure 600-2000 w thick;
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hypha inerusted, loosely ascending ; gleoeystidia 50-100 x 5-12 It in
hymenium, not emergent : spores white. even. curved, 6-8 x 1.5-2 p.
Fructifications up to 1 em. in diameter. on Populus.
This is our only species of Sterewm which has gloroeystidia.

They are flexuous, densely

. filled with graular material. and seem
quite distinet from the eolored ndueting organs found in several
other species. The fructification suggests In appearance a tiny
bright red Auricwlaria,

2. N, purpureum Persoon

Fruetification coriaceous-soft. resupinate or reflexed and imbri-
cated with upper side villose-tomentose. light buff to cartridge-buff:
hymenium light purple-drab to vinaceous-drab: in structure H00-
800 p thick; hyph®e rather loosely arranged in the subhymenium,
pyriform, veseicular bodies, 15-30 x 1225 1, numerous; no cystidia
spores flattened on one side, 5-7 x 2.5-3 I,

Resupinate portion 1-2 em. in diameter, reflexed portion 5-20 em.
long: on frondose waood.

The pyriform or subglobose, vesicular Organs are conspicuous.
They are golden-yellow after treatment with KOH. The older ones
are mcrusted.

3. S. Murrayi (Berk, & Curtis) Burt.

Fruetification corky, adnate. resupinate or reflexed and with the
upper surface a hard, horny erust; hymenium drying pale olive to
avellancous and cracking deeply: in structure 300 i or stratose up
to 2000 p; hyphe 2.5-4 p in diameter. suberect and densely inter-
woven; hyaline pyriform vesicular organs 15-20 12-15 p in all
parts of the fructification ; no eystidia; spores flattened on one side,
4.5-0x 25 .

Fruetifications 1-10 em, in diameter. reflexed 3-10 mm, ; on rotten
logs of frondose species,

The vesicular hodies are often so numerous as to give in clear
sections the appearance of openings in a network,

4. N. gausapatum Fries
Fruetification eoriaceous, effuso-reflexed, ewspitose-imbrieated.
laterally confluent, often racdially plicate, villoge to hirsute. buck-
thorn-brown ; hymenium bleeding when fresh and drying diseolored :
in strueture 600-700 u thick, composed of densely arranged hypha
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and numerous colored condueting organs, 75-120 x 5 u; no eystidia;
spores 5-8 x 2.5-3.5 1.

Pilei 1-2.5 em. long or confluent over areas 10 em. in diameter;
on stumps of Quercus.

Stereum gausapatum is characterized by ewmspitosely imbricated,
tobacco-colored fructifications: by the hymenium which bleeds when
cut and/is darkened in drying; and by presence in sectional prepara-
tions of flexuons. colored eondueting organs. The more or less fre-
quent presence of these organs together with some other common
characters seems to indieate a very close relationship between S.
gausapatum, 8. rameale, and S. hirsutum. For other reasons N.
hirsutwm, S. fasciatum and S. lobatum are separated from each other
only with difficulty. It is significant that condueting organs very
similar to those found in 8. gausapatwm are usually present in S.
fasciatwm and S. lobatwm, but are without color. The evidence from
Towa collections would seem to indicate that these five species are
very closely related and have differentiated in different directions,
but intermediate forms still persist. The only species with which
S. gausapatwm is in much danger of being confused is 8. harsutum;
and from this it may usually be separated by the easpitosely 1m-
bricated pilei and more numerous eolored conducting organs of the
former,

5. 8. hirsutum Willdenow ex Fries

Fructification coriaceous, stiff, effuso-reflexed, rarely resupinate,
strigose-hirsute, eream-huff, grayish when old; in seetion 350-700 p;
hyphe® 3-4 p in diameter, some thick-walled, 5-6 n in diameter and
containing golden-brown contents; spores 5-7.5 x 2-3 |t no eyst idia.
Reflexed up to 8 em., on logs of frondose species. Common.

Stereum hirsutwm, as in S. rameale, S, fasciatum, S. lobatum, and
S. gausapatum has its intermediate layer bordered by a narrow,
golden, denser zone forming a somewhat horny crust upon which
the hairs are borne,

Stereum hirsutum sometimes becomes umbonate-sessile and then
closely resembles superficially and mieroscopically S. fascuatum. It

| is here separated from the latter by the possession of ecolored eon-
| - .
| ducting organs and the absence of paraphyses with short lateral
prongs at the tips.
I
| 6. 8. fasciatum Schweinitz
y
i

Fruetification coriaccous, rigid, broadly effuso-reflexed and soon

B
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umbonate-sessile, pseudo-stipitate by elongation of the umbo; young
specimens densely tomentose, drying warm buff, gray and often
zonate when old and weathered ; in strueture 400-700 u, no eystidia;

spores 5.5-7.5 x 2.5-3 u; hypha spiny-tipped, 1.e., with short prongs
at the t

Fructifications 2-7 em. in diameter becoming laterally confluent
up to a foot rare cases. |\ Ommeon,

Sterewm fasciatum 1s one of our most common speeies. It is separ-
ated from the preceding species by the possession of a few colored
conducting organs and paraphyses with spiny branches at their tips.
These seem to be constant characters and no more satisfactory
eriteria for distinguishing the two have been found. This species
merges also with the next but is usnally thicker and has a thicker
tomentose covering.

7. N. lobatum (Kunze) Fries

Fruetifications coriaceous, rigid, thin, wedge-shaped, umbonate-
sessile, at first tomentose, tawny-olive, becoming smoke-gray and
zonate when loss of tomentum reveals chestnut colored bands, margin
undulate and lobed ; in strueture 300 p; spores 4-5 x 1.5-2 p, accord-
ing to Burt. Pileus 3-7 em. long, 2-6 em. broad, laterally confluent,

The thin wedge-shaped pilei of S. lobatum together with the
zonate appearance due to bands of tomentum alternating with bared
chestnut-colored zones are taxonomie characters. Here, too, there
are occasional hypha 5-6 n in diameter with thickened walls. They
do not have colored contents but are conspicuous in thin sections.
3y their position, their ascending direction, and general appear-
ance, they suggest a econductive funection.

8. N.rameale Schweinitz

Fruetification coriaceous, thin, rigid, effuso-reflexed, rarely re-
supinate, reflexed portion of small umbonate pilei, often lobed, the
lobes drying folded together, fibrose-strigose, becoming glabrous on
the marginal portion, einnamon-buff to hazel, often zoned; in strue-
ture 300-450 p; hyaline hyph® 3-3.5 n; colored conducting organs
usually present; no cystidia; spores slightly curved, 6 x 2-2.5 .

On twigs and stumps of oak and other frondose species, covering
areas 5-10 mm. in diameter or confluent up to areas 4 x 12 em.; 1n-
dividual pilei 2-10 x 3-10 mm. Common.

Stereum rameale is constant in appearance, the pileil being smaller
and less hirsute than those of S, hirsufum and with prominent chest-
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nut zones. In section it shows a well developed intermediate layer,
bordered by a narrow, golden zone as in forms previously deseribed.

9. S. ochraceo-flavium Schweinitz

“Fruetifications coriaceous, thin, small, effuso-reflexed, sometimes
confluent along branches, often conical and attached by one side and
the umbo and sometimes only by the umbo, the upper side villose-
tomentose, somewhat furrowed, white, weathering gray ; in structure
200-300 p thick below the hairy covering, with intermediate layer
becoming bordered on the upper side by a denser or colored zone
when old and weathered, composed of densely and longitudinally
arranged, hyaline hyphe 34 p in diameter: no colored conducting
organs; hymenium even, yvellow becoming cream-buff in the herbar-
ium ; eystidia not inerusted, obtuse, 20-25 x 4-6 u, protruding up to
15 p; spores not found.

Reflexed portion 3-5 mm. broad, and about as long: scattered
conical pilet 3-5 mm. in diameter,

On dead branches of frondose speecies,”” Burt.

This species has not been observed by me but is reported from
the state.

10. S, wmbrinwm Berk. & Curtis

Fruetifications coriaceous-spongy, resupinate, effused, often re-
flexed, light vinaceous-lilae to dark lavender but becoming snuff-
brown in age; in structure 500-1000 @ thick composed of loosely in-
terwoven, slightly brownish hyph®, among whieh thick-walled,
darker organs arise and eurve upward, emerging as even rough-
walled or inerusted eystidia, 100-200 x 6-12 n, emerging up to 40 u;
spores 6 x 3.0 .

On oak, hickory, and other frondose species forming resupinate
fruetifications which seem to begin as outgrowths at lenticels and
become as much as 3 em. in diameter or confluent up to areas 15 em.
in diameter,

Cystidia of Stereum wmbriniom are suggestive of setw of Hymen-
ochate, but are distinguished from the latter by failure to darken in
KOH. This species does not have a differentiated intermediate lay-
er and is so often resupinate that it may be taken for a Peniophora.
Once known, its color, its loose structure, and its peculiar eystidia
make it ecasily recognizable.

11. N. cinerascens (Schw,) Massee
Fruetifications coriaceous, resupinate and effused; hymenium
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o
o

ainately bristling with eystidia ; in strueture 400-600 pu; eystidia in-

asted. brownish at the base, eonieal, 100-150 x 12-20 p, emerging

70 1w spores 10-12 x 6 p, flat ed on one side,

supinate 1-12 x 1-6 em., reflexed

['he i ¢ pinkish-buff hvmenium, bristling

-| s11d114 \ i (1 st 11 |" |||.- LB 1_'.'\?!I|i:|, .F'r""'nl-.f.!.t"‘}'i Hl T}“‘

F'ructifications at first thin, effused, resupinate, adnate, orbicu-

becoming confluent, finally thickening, eracking, and becoming
narrowly reflexed and somewhat complicate and eurling away from
the substratu the upper sidle uneven, plicate. somewhat fuscous
. lackish : ] ninm velvety, Prout’s brown to bister, somewhat
oillate: i structure 200-400 w thick, composed of densely ar-
I’ cnuding 1l NnIerwoven i,l ph, some of which are
eninm usually simple but sometimes with one or two
Bt ;-'-_ e frONtainminge hi a% 1|:~ 1111 il‘-'l'-I_ {'I‘u'lill-
¢ evstidia 45-70 x 12-24 p starting in various parts of the hymen-
mm and su nenium, wholly burted below the surface of the hy-
! nereing up to 15 w; hymenial surface velvety, with
' NUNerons red paraphyses with bushy-branched tips; spores
|_ [l l | =-3 M

|-.' 10116 107} . Eil ' . i ¥ i nTr O i ovenr .:|]1|".-|_"1 1][' T‘!

: rin reflexed about 1 mm. usually, rarely up to 2 mm.

A DAarK ol o L LIS o k, chestuut, bireh, and other frondose
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not mistake the often abundant erystalline matter for vesicular
structure,

14, N, rosco-carneum (Sehw,) Fries

Fruetification coriaceous-soft, thin, usually resupinate; hymen-
ium cracking ; light vinaceous-purple, changing to avellaneous when
mature; in structure 250-300 p; paraphyses filiform. colored above
and with short branched tips, less conspicuous after basidia appear;
spores 6-9 x 4-5 u, flattened on one side.

Fruetifications 3-5 x 2 mm., beecoming confluent over areas 7 x 2
cm. ; on fallen limbs of frondose species.

Sterewm roseo-carneum, by its resupinate habit and lack of a dif-
ferentiated intermediate layer is troublesome. The branched para-
physes are distinetive,
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PLATE 1
Cortwevum septentrionale; a, basidium and spores; b, gleoceystidium
(x 70O,

C. lactewm ; a. section through fructification; h. spores; c. basidium,
(& x 130, b,e x T00).

C. centmfugum; a. hypha; b, basidium and spores (x 700); e. see-
tiin (X J.ﬁ“_}.

C, pellioware ; a, inerusted and even hypha; b, basidium (x 700);
¢, section (x 130).

C. investions ; n. sterile paraphysis from hymenium (x 700),
C. vagum; hypha and spores (x 700).

Fimophora longispora; cystidia and spores (x 700),

P, Allescherti; eystidia and spores (x 700),

P, tnearnata; a. gleoeystidin; b, eystidia (x 700),

P. carnea a. incrusted cystidia (x 700); b. section showing prom-
inent eystidin (x 64); e. brown, branching puraphyses (x 700).

P. albugo; spores and incrusted eystidia (x 700).

P. cinerea ; a. }_:lll_*t_u"}':-'ltitilil: b, spores; e 1_‘}'Htidlum (x 700).

For figures on the

plate they are one thurd less,
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Fig. L
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Fig. 6.
Fig. 7.
Fig. 8.
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PLATE II

Hymenochate Curtisit; a. section through fructification (x 150);
b. seta (x 700).

H. badio-ferruginea; a. section through fructification (x 130); b.
seta (x 700).

H. arida; a. seta (x 700); b. section (x 150).
H. corticolor; a. seta (x 700); b. section (x 150).
H. rubiginosa; a. seta (x 700); b. section (X 04).

Stereum wmbrinwm; a. eystidium (x 700) b, section through fructifi-
cation (x 64).

8. rufum; gleoeystidia and spores (x 700).

S. faseiatum; colorless conducting organs and spiny-tipped para-
physes (x 700).

S. frustuloswm: bottle-brush paraphyses (x 700).

8. cinerascens: cystidia and spores (x 700).

Magnifications given above are for the original drawings. For figures on the
plate they are one-third less.
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NOTES ON THE TREMELLALES OF I« YWA,
WITH I{EYb

G W' M IN and Epxa E. HuBer

The higher Basidiomyecetes, represented by the ”HIH}H"“FTII"{- and
puftballs and their allies, possess simple, non-septate, clavate or
pyriform basidia from which, in typical eases, I'-HH* narrow sterie-
mata arise direetly, each of which bears a sinele spore. Sometimes
the number of spores borne on a basidium is more or less than
four, i';Jrn-I;. ds many as ten or as few as one. and not iIJI':‘w;Hf'HI]}'.
in the Gasteromycetes, the sterigmata are lacking and the spores
are there |-m sessile.  While differing in many minor particulars,
such basidia are remarkably uniform as a whole. and are designated
as f:r.-uu.uf'.--rv.-‘rf."-.f In contrast with these basidia are those ['I'i}'||l"‘."]
by the lower Basidiomyeetes, including the Uredinales (rusts). the
Ustilaginales (smuts), and the Tremellales. In these fungi the
basidia either arise directly from restine spores, or are septate, or
produce the sterigmata only at the tips of special outerowths aris-
Ing from the basidia. Commonly two, or all three of these charae-
ters are associated in the syme species.  Such basidia are desienated
heterobasidia.  Of the orders characterized by heterobasidia, the
Ustilaginales and Uredinales are parasitic and do not form definite
fruiting bodies., while the Tremellales are usually saprophytie and
bear their basidia o1l :I!*fih]h'l}' organized I‘r:tﬂ],:]itl{':il‘!rk_

The Tremellales may he iit-ﬁlu'tl. then, as an order of Basidio-
mycetous fungi characterized by heteromorphie basidia which are
|1t'rH]1lf'!‘:[ 01 Sp eclalized basidioe; Al and ll‘\H;I”\. bhorne In i }I"'.ltll’
nium. While many of the species are gelatinous, some are Wiaxy
or corlaceous and were formerly classed among the Thelephoracem,
l'r*n:n which group it has been necessary to remove them on aceount

the structure of their basidia.

I}s: order may be divided into four subor lers: the Aurieula-
rimex, the Tremellinex, the Dacryomycetines: and the Tulasnelli-
nea, all but the last named beine represented in Iowa. In the
Aurieulariinea: the basidia are elongate and divided | by transverse
walls into usually four eells. The suborder is represented in Towa
by the families Anriculariacem and Pilacracem. In the Tremellines,

J1
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the basidia are subglobose or pyriform and are divided by two
longitudinal and intersecting septa into usually four cells, each
of which sends out a branch tipped with a sterigma and a spore.
The family Tremellacew includes a number of Iowa species. In
the Dacryomycetineg the basidia ave at first eylindrical and remain
undivided, At or just below the tip they produce two thick branch-
es, each tipped with a sterigma and a spore. The only family is
the Daeryomycetaces, which is represented i lowa by several
species. In the Tulasnellinex the basidia are also undivided, but
are somewhat pyriform in shape and bear four swollen, spore-like
branches, each tipped with a sterigma and a spore. So far as known
there are no Towa representatives. Sinee the number of families
is small, the suborders are disregarded in the keys.

In the preparation of this paper, the standard works of F'ries
and Saceardo have been supplemented by the excellent treatments
of the Tremellales of Wisconsin and North Carolina by Gilbert (5)
and Coker (4) respectively, and by the critical notes of Lloyd (6)
and of Burt (2, 3). Reference should also be made to the treat-
ment of certain speecies of this group by Neuhoff (7). Discussion
of the questions raised by Neuhoff is deferred for a more technical
paper to appear later, but our eonception of the group as a whole
has been influenced greatly by his views, In deciding upon nomen-
clature, an attempt has been made to select the most cenerally
accepted name for each species, with adherence to the International
Code in doubtful cases. It seems unwise to attempt to supply a
list of synonyms in a preliminary account of this sort, but in some
instances names which are here regarded as synonyms, but are
commonly met with in the literature, are noted.

Of the twenty species here recognized as occurring within the
State, one belongs to the Auriculariaces, one to the Pilacracewm,
thirteen belong to the Tremellace and five to the Dacryomyce-
tacere. IPurther study will doubtless reveal the presence of a few
additional speeies, but it is not probable that the number will be
greatly inereased, and it is believed that our list includes all the
commoner forms as well as some that are not common.

The gelatinous species of the Tremellales are among the most
xerophytie of the fungi, their structure permitting them to absorh
water rapidly during periods of wet weather and to form and dis-
charge spores actively, drying up and remaining dormant during
the intervening dry periods. Buller (1) notes that fruiting bodies
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of Auricularia mesenterica may revive, and produce and discharge
spores after being kept eight months in the laboratory, and this
1s probably not an extreme case. This feature is of great advantage
i their study. While they dry up into more or less shrivelled
masses or even into thin horny films on the substratum, they may
be soaked for a short time and will resume their natural shape
after years in the herbarium. As the color is apt to fade, however,
it is well to note their color in the moist condition when freshly
collected.

The Tremellales of Towa are of little direct economie importance,
but as active wood rotting forms they are of sienificance in the
reduction of wood and woody plant parts to humus in forests.
Oceasionally species belonging to the Dacryomyeetacew attack
structural timbers.

KEY TO FAMILIES OF I0OWA TREMELLALES

L ARG ODEREE v e It WS Doy UG o e My 2)
2. DBasidia elongated, du"n]vd tr'mwvrquh into four rellu, each cell bear-

M 8 BINZIS BRODD ciciiicir o mmeermirmir s ot amekereat s +(3)

d. Hymenium present, spores lmrnv on sterigmata “lmh are m“tvn

formed at the tips of long branches. B.LSld.lumrp typically gela-
tinous

crvinanernrnenemmeeeee AUTICU]lATIACO B
3. hyure bearing region en-:-luqed 'mtluu a pqmn]np{’-rulmm, spores
sessile or nearly so. Basidiocarp dry. ......cooooeeenenen..... Pilacraces

2. PBasidia ovate or pyriform, erunciate-septate, each cell bearing a long
branch with a sterigma and a spore at the tip. ... Tremellaces

1. Basidia simple, eylindrical, forking into two stout branches cach bearinge
I ; ; 2

a sterigma and a spore at the tip. oo ~.acryomycetacem

Auriculariacez
Basidiocarps variously shaped, waxy to gelatinous when moist ;
basidia elongate, transversely septate, usually 4-celled, each cell
bearing a single spore on a sterigma, the latter sometimes at the
tip of a long branch. But one genus oceurs in Iowa.

Avricvraria Bulliard
Basiudiocarp tough-gelatinous, hormy when dry, dimidiate or
cupulate, stalked or sessile. TUpper surface sterile tomentose ;
hymenium inferior, smooth, reticulate or veined. exposed from the
first. Basidia slender; clavate or eylindrical, divided into four
cells, forming a palisade layer immersed in a gelatinous matrix,
cach cell sending a long, tortuous branch to the surface, where it

————— -
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contracts into a sterigma bearing a spore. Spores white, oval,
eylindrieal, often curved. On wood.

Awricularia auricula-judw (1..) Schroet. (Fig. 1)

This, our only species, is common on dead branches, especially
of hickory and oak. The gelatinous basidioearps have somewhat
the shape of a human ear, hence the common as well as the speecifie
name ‘‘Jew’s-ear.”” When moist and expanded they vary in color
from deep reddish brown to vellow brown, drying nearly black.
The spores are allantoid, smooth, white in mass, 12-14 x 4-6yt.

Pilacrace®
Basidiocarp stalked, capitate. Basidia eylindrical, transversely
septate, 4-celled, each eell bearing a nearly sessile spore. Basidia
borme in dense clusters, the spore bearing region surrounded by
a loosely woven outer layver which dries as a peridium, breaking
away at maturity. But one genus occurs in lowa.

Priacre Fries
Basidiocarp stalked, eapitate, dry. Basidia borne in a globose
cluster surrounded by a pseudo-peridinm. Sporves globose, brown,
with a thick wall.

Pilacre faginea (Fr.) Berk. & Br. (Fig. 2)

Our only species is firm in texture, looking like a little stalked
puffball or a large Myxomyecete, It is usually from 5 to 7 mm.
tall with a head 1 to 3 mm. in diameter. The spores are light brown
in color under the microscope, subglobose, but somewhat flattened,
mostly 8-10p in diameter. Not uncommon, oceurring in dense
clusters on rotten oak and Ostrya stumps.

Tremellacez
Basidioearp variously shaped: tough, waxy or gelatinous in tex-
ture ; basidia pyriform or subglobose, divided by longitudinal septa
into usually four cells (erueiate-septate), each of which produces
a long branch, tipped with a sterigma and bearing a spore.

KEY TO GENERA OF TOWA TREMELLACE A

Toxture PEIALINOND i vissmmimisioss R ess s i ad 2
1. Texture waxy; coriaceous or tough ..o SR AR 4
5

2. Texture of bagidiocarp uniformly gelatinous ..., sissiaiiaseg
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2. Texture mostly gelatinous, but including a dense, fleshy central body
OF  INETANTAIID crvrsrmmyeccemcmesns russsssantessichss sosvmmmrs siarsmssremisaaiierss ...Nematelia

3. Spores white, elongate, curwd hvmenmi surface uuuallv tubercu-
late; on wood . . ...Exidia

3. Spores white or winred br:}n{]lv ﬂvﬂl to gluhuqe hy mi‘_]llﬂ.l surface
smooth; on Wo0od 0T BOLl oo eersmanesens ~.dremella

4. Basidiocarp to wh erect aud usua.]ly hrnnehed mth aspect of
Thelephora; on ground ........cccccccvconacanee.. Tremellodendron

4. Basidiocarp tough or waxy; resupinate; hymenium smooth or
PUDETCUIALE e ccere e s e nae s nes e S ED GO

NaEMATELIA F'ries
Basidiocarp gelatinous, but with a non-gelatinous, fleshy central
nucleus or an included non-gelatinous membrane. Hymenium
covering entire exposed surface. Basidia ovate, eruciate-septate.
Spores allantoid, oval or subglobose. We have but one species.

Naematelia nucleata (Schw.) Fr. (Fig. 3)

Basidiocarp gelatinous, soft, pulvinate, gyrose, with a tough,
fleshy nucleus which becomes prominent on drying, 25 mm. in
diameter, becoming larger by anastomosis. Color at first pallid ov
yellowish, becoming cameo brown, often with pronounced vinaceous
tints. Nuelear body opaque, yellow. Spores allantoid, colorless,
smooth, germinating by budding, mostly 10-11 x4-4.5 n.

On dead oak limbs. Not uncommon.

Exipra Fries
Fructifications gelatinous, variously folded and convoluted;
hymenial surface often characterized by punctate dots. Basidia

cruciate-septate ; spores hyaline, eylindrical, curved. We have three
species, all common.

KEY TO IOWA SPECIES OF EXIDIA

1. Basidiocarp white or cream colored when moist; gleocystidia abundant

....................................................................................................................... E. alba
1. Basidiocarp darker when moist; gleocystidia lacking ..o.oooooeeoooovoeeennn.. 2
2. Basidiocarp light to medium brown, composed of flattened lobes, sterile

0N ONIE IO o onseis i et s R e M AN s E. recisa

3]

<. Basidiocarp dark brown to nearly black, effused gyrose-pulvinate
M e T s s el S S E. glandulosa

Ezxidia alba (Lloyd) Burt. (Fig. 4)

Basidiocarps gelatinous but firm, forming large convoluted
masses, sometimes with a diameter of 25 em. or more. Color when
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fresh, white to pale ochraceous, becoming russet brown on drying.
Hymenium covering entire exposed surface. Basidia subglobose
or oval, eruciate-septate, interspersed with numerous eylindrieal
or swollen gleocystidia, the latter with dense granular contents.
Spores hyaline, kidney-shaped, 8-11 x 4-5 .

Common throughout the State, oceurring in large masses on dead
wood of various sorts, espeecially cottonwood and willow. Seismo-
sarca alba 1s a synonym,.

Exidia recisa Dittm. ex Fr. (Fig. 9)

Basidioecarps gelatinous, rather soft, forming irregular clusters
on wood, up to 10 em. long. Lobes flat, thin, sterile on upper sur-
face which is dotted with fine points which appear as erustose flakes
under the mieroscope. IHymenium inferior, smooth. Color light
brown, becomine darker when old and nearly black when dry.
Basidia subglobose, eruciate-septate; spores hyaline, allantoid,
10.5-14 x 3-5 .

On dead wood, extremely common. FE. gelatinosa 1s a synonym.

Eridia glandulosa Bull. ex Fr. (Fig. 6)

Basidiocarp gelatinous and soft, forming flattened, gyrose eush-
1ons, usually elongated and frequently coalescing into masses 10 to
15 em. in length. Entire exposed surface fertile, finely but notice-
ably punectate. Color very dark brown, drying as a thin, horny,
black layer. Basidia pyriform, eruciate septate; spores colorless,
smooth, allantoid, 8-16 x 3-5 u, sometimes larger.

On dead limbs of varions frondose trees. Common. The dark
color and the minute tubereles on the hymenium are distinetive,

TrEMELLA Dill. ex Fries
Basidioearp gelatinous, soft to rather firm, variously shaped, in
our species foliaceous, eerebriform or ereet with thick branches.
Hymenium eovering entire exposed surface, smooth. Basidia ern-
ciate-septate. Spores globose, broadly elliptical or pear-shaped,
white or colored. Mostly on wood, a few species on the ground.

KEY TO IOWA SPECIES OF TREMELLA
1. On the ground; ereet, with thick branches, white or eream colored ........
R T R T L I et iTinc Tyt T

(1]

1. On wood; sometimes lobed, but not branched ...
2. Dark brown; large, with many flattened lobes ........coeee T. frondosa
Orange or yellow ....

2. i)

rEssEEEEAS R TR R TR ET SRS PER AR RS RR LR e S
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Rather large, pulvinate-cerebriform, not hollow ......T. mesenterica
smaller, lobed, the lobes few in number; hollow, vesicular ........ ..
ceesseeee bn. (UBESCENS

Tremelly reticulata (Berk.) Farl, (Fig. 8)
Basidiocarp gelatinous, rather firm and elastie, arising from the
eroutid as erect, branched, self-supporting clusters of hollow whitish

finger-li lobes, which are more or less fused In_'.I*"Til{*I'. ['HHHH}'

ke
l'<'=T|'J1 I* L‘.]"_*'i
hy:

vo=ometimes forminge elusters 10-12 em. m diameter.,
S POTES 1111

e, siooth, oval, 9-11 x 5-6 n,
Very common in Eastern Towa,

Tremella If.r'rmrr'-,l.m H‘llH‘ X l“I‘il"H. fl'ﬁi_"_". H:"
['ructification eelatinous, rather tough, l‘i.il‘I][H'lHl'ft] of numerous
thin, contorted, leafl-like lobes arising from a flattened, stem-like
base. Masses rather large, up to 12 em. in diameter. Color tawny
to russet when fresh, becoming darker with age, and dryving nearly
black. Hymenium smooth, covering entire free surface. Spores
white, smooth, spherical to broadly oval, 7-9 n in diameter.
|"!‘1*1[1ll-1|* on oak stumps.

T'reniella mesenterica Retz. ex Fries. (Fig. 7)

Basidiocarp 3-4 em. long, 2-3 em, wide, gelatinous, soft when
wet, but firm and retaining its shape when partly dry; gyrose-
pulvinate with numerous thin lobes, not hollow. Color orange to
capucine yellow, drying deep orange brown. Basidiospores oval,
apiculate, sometimes slightly curved, 12-14 x 8-10 p, faintly tinged
with yellow in mass. Conidia abundant, borne on branched coni-
diophores with or a little before the basidiospores, subglobose,
vellowish, 3-6 n in diameter.

On frondose wood. Apparently not common.

Tremella lutescens Pers. ex Fries
Basiliocarp gelatinous, rather firm. torming hollow capitate lobes
arising from a restricted stem-like base, 1-3 em. tall and about the
same i width.  Color pale orange, drying orange brown to nearly

black. Basidiospores white, smooth, globose or broadly oval, 6-9 p
broad.

On dead frondose wood. Not ecommon. The bright color and
hollow lobes are characteristic. Coker expresses doubt whether
T. mesenterica and T, lulescens ave distinet, but the two forms re.
terred to these species here are certainly different.
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dia eruciate-septate. Spores colorless, usually oval or elongated.
Funei with the aspeet and texture of Corficium, but with tremella-

ceons basidia.,

KEY TO THE 10WA SPECIES OF SEBACINA

1. Subflesh: rowing on the und and enemsting lhi“H stems and debris
8. tnerustans

1. Growing on dead wood ... e e e e T e 2
2, Cacao brown when dry; liymenium not tuberculate ........... 8. deglubans

2. Ashy white when dry; hymenium somewhat tuberculate —........... S, calcea

NSebacina inerustans (Fr.) Tul,

Basidiocarp subfleshy, resupinate, creeping over ground and en-
crusting debris, the bases of stems of living plants and the bark
at the base of trees, sometimes forming small erect branches, whi-
Tir«il, beecomine buff when dried. l.Hll:IH}' 4.5 em. li"ll_':’_'ﬂl. fl‘l.’.‘-
quently much larger. Basidiospores colorless, smooth, oval or
shghtly eurved, 12-14 x 6-8 .

Common 1 woods,

Nebacina f?i'_lffh‘flh ns (H 1& ".l..ll IE{HI"

Basidiocarp resupinate, separable, white beneath, clay color when
moist, becoming cacao brown when dry. Margin white, cottony.
ITyphe of hymenium little differentiated from those of the In-
terior. Basidiospores hvaline, 8-9 x 3.5-5.20 .

{ In 1il','i|1 '-..hn'u!l “.‘|'[‘l|*_

Sehacina caleea (Pers.) Bres. | E“i‘_'f. 12*

Basidiocarp effused, waxy, dryving crustaceous, closely adnate to
substratum and not separable; up to 6 em. in length and 1.5 em.
broad. Dull white when fresh, drying ashy to tilleul buff with
a narrow whitish margin. Spores simple, hyaline, ecylindrieal,
slightly eurved, 14-16 x 6-8 p.

On dead wood, mostly willow. Not uncommon in northwestern
lowa.

Dacryomycetacea
Basidioearps pulvinate, cup-shaped, spathulate or fusiform,
usually rather small: gelatinous, tough-gelatinous or cartilaginous,
drying hard: usually orange or vellow. Basidia simple, at first
eylindrical, but forking into two thick branches at or just below

the tip, each branch bearing a sterigma and a spore, the mature




1
B

100) [OWA STUDIES IN NATURAL HISTORY

structure having a characteristic forked appearance. Spores smooth,
eylindrical, curved, dividing into two or more cells before ger-
mination,

KEY TO GENERA OF TOWA DA RYOMYCETACEZE

1. Basidiocarps sessile, pulvinate, gelatinous ereeee DACTYOM Y CES

1. Basidiocarps with a distinet stalk, somewhat tough o DI I
2. Erect, slender, simple or hranched, hymenium ampligenous Calocrra 1
2. Ereet; spathulate, eup-shaped or applanate; hyvmenium restrieted to

one sarface fl'll-'".-“”'ﬂf

DACRYOMYCES Neeos ex Fries

Basidiocarp gelatinous, sessile. but often attached by a central, :
rooting stalk; pulvinate, the surface usually eonvoluted. Basidia
becomine fureate. spores allantoid, hyaline, becoming septate be-
fore germination.

“HU h;l\'l? two .\'[;rw-h}m O1nae 1'r_‘*1'j.‘ COIMImon, 1‘.'|’J'1f'h ey [w m'-];;n'”h'n]
as follows -

Cinnamon to cinnamon-buff when moist, dryving reddish INURRR R 1 T
Antimony yellow when moist, drving vinaceous russet . . deliqueseens

Ducryomyces ellisii Coker (Fie. 14

Basidioearps gelatinous, pulvinate, but usually arising from
thick, more or less rootine stem. Exposed surface wrinkled, en-
tirely fertile, 1-6 mm. in diameter. becoming much lareer by coales-
cence; eimnamon to einnamon-buff when moist. drying reddish.
Spores hyaline, oval, shghtly curved, at first simple, becoming 4-
celled, 11-13 x 5-6 p.

On deciduous wood, Okoboji region. Apparently not common.

“rfr'?‘jﬂ”iu_fhr.u r!'rff'ffh'f.u-“i Ny [h]lll:‘.i (Fige. 13)

Basidiocarp gelatinous, subolobose. from a more or less rootinge
base, appearing pulvinate, 1-3 mm. in diameter, sometimes eoales-
cent.  Antimony vellow when moist. drying vinaceous russet or
darker. Spores oval, 10 x 5.5 L.

This seems to he D. deliguescens in Burt's sense. but the species
referred to D. minor Pk. by Coker.

C'ommon, on native deciduous wood and on coniferous planks,
(C'ALOCERA Fries

Basidiocarp ereet, simple or branched, slender fusiform. all parts
except the basal stem covered by the hymenium : tough-gelatinous,
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viseld ; orange or vellow. Basidia forked, spores smooth, allantoid,
dividing into two eells hefore germination. On wood. Resembling
small species of Clavaria, hut distinguished by their texture and
by the nature of their basidia. We have bul one species.
(Taloce arnea Fr. { 1‘1!.', 15

dasidiocarp erveet, slender fusiform, simple or somewhat branched,
caespitose and often anastomosing at the base and extending m lone
lines from a crack in a log, Pale yellow when moist, becoming
darker upon drying. Spores evlindrical, slightly curved, dividing
into two cells before germination, 9-10 x 4-4.5 .

Common on deeiduous wood, especially on large decorticated
trunks.

(tUEPINIA Fries
Basidioearps stalked, subgelatinous, tough, flattened, spathulate,
applanate or cup-shaped, with hymenium restricted to one surface.
Basidia forked. Spores suballantoid, hyaline, dividing into two
or more cells before germination. We have two species.

Color orange or yellow; spathulate .....oivimoriinmrccrrecenrnnreneeee e Spathularia

Color dark brown; enp-shaped or applanate ) . G, elegans

Guepinia spathularia Fr. (Fig. 17)

H.‘hii“tu';:r}n eérect, HIH”}][]IEITI', l":_l'?'éll-ltl}?h(‘, often extendine m long
lines from eracks in wood. Hymenium restricted to one side of
the flattened upper part. Orange vellow when moist, the hyme-
nium drying darker than the sterile surface. Spores smooth, hya-
line, elliptical, eurved, 7-9 x 4-4.5 n, dividing into two ecells hefore
cermination.

Rather common on decorticated deciduous logs,. When well de-
veloped, the hymenial surface is very distinetly inferior and is
marked by vein-hke ridees, as in Cantharellus.

Guepinia elegans B. & C. (Fig. 16)

Basidiocarp gelatinous-tough, stipitate with a flattened applanate
or somewhat cupulate pileus, the outer side sterile, the hymenium
restrieted to the inner surface; 1-2 em. high, cespitose, occasionally
bhranched, Ntipe terete, tomentose. Color deep reddish brown, dry-
g blackish, Npores elliptie, somewhat curved, 12-16 x 6-7 u, be-
l'nlI.'Ii.T'I‘_.' -5-1‘!*“(‘11,

On dead elm logs and stumps,  Not uneommon.




—

B

PLATE 1

All drawings made with camera lucida and reduced to a magnification of
500 diameters in reproduetion,

Fig. 1. Aduricularsa auricula-jude. Tmmature basidium and three basidio-
spores.
i)

Fig. 2. Pdacre faginea. Immature and mature basidia with basidiospores.
B Ja

Fig. 3. NeEmatelia nueleata. Four immature basidia, two with the branch-
es developed; two spores on sterigmata and five detached basidiospores, two
of which are germinating.

Fig. 4. Eumrdia alba. Above, diagrammatie section through hymenial region,
ghowing gleoeystidium; below, enlargements on gleoeystidia and five basidio-
gpores, three of which are germinating, one of these producing a secondary
spore.

Fig. 5. FExudia recisa. Four basidiospores.
Fig. 6. Eridia glandulosa. Six basidiospores, all from same basidiocarp.

Fig. 7. Tremella mesenterica. Conidiophore with conidia; two basidia;
portion of basidial branch with sterigma and spore at tip; four ungerminated
basidiospores and two germinating basidiospores with secondary spores still
attached.

Fig. B. Tremella recticulata. Basidia and basidiospores.
Fig. 9. Tremella frondosa. Basidia and basidiospores.
Fig. 10. Tremella lutescens. Basidia and basidiospores.

Fig. 11. Tremellodendron candidum. Basidium and five basidiospores, one
germinating.

Fig. 12. Sebaetna caleea. Four basidia and six basidiospores, one germinat-

mg.

Fig. 13. Dacryomyces deliqueseens. Three immature basidia and basidio-
gpore.

Fig. 14. Dacryomyces ellisis. Two basidia, one immature, one collapsing
after discharging spores; three basidiospores, one germinating.

Fig. 15. Calocera cornea. Immature basidia and basidiospores.
Fig. 16. Guepinsa elegans. Six basidiospores.

Fig. 17. Guepsnia spathularia. Six basidiospores, one still attached to
sterigma.
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