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Introduction.

In connection with investigadions (1944 50) in the florg and vege-
talion of sand-fields, sand-hills and sand-dunes in The southern parls
of Sweden: [ have succeeded in finding a nember of larger fungh,
previously considered very rare in Sweden, Some of them are new to
Sweden,

Several of them helong to the biolegieal group of fungi oflen
classiticd as steppe fungi. These have their cenlre in The clivo-
Heally conditioned steppe reglons and many of lhem are only fonnd
here, ooz, Batlaree Sterenii, and several Seeotfume-species, Others oceur
also within the extra-zonal steppe regions, eg, within eertain
parts of eenbral and north-western Ewropi,

Throughout their entive aren of disteibulion lhese speeies grow
— together with a great quanlily of other species nol indigenous 1o
Sweden  on more or Tess sandy. dey habitals devaid of any dominating
shrub or lree laver. An adequate classification of fungi conlined to
stch hahitats is obhlicate sand-lTuangi.

The obligate sand-Tungi, however, do nol only consist of steppe-
species ol also of species which never ocour in the real steppe-regions.
To this graup belong, among olhiers, those thal cecur on the marine
samdldunes skivting the Atlanbie, Nocth Sea and Baltie coasis,

The total munber of obligate sand-fungi, the grealer part of which
belongs o the Gastromigeetes appears o be comparalively small, bal il
is impossilele to give an approximale fgure. In Sweden the number of
oblignte sand-fungi is small. consisting of not more than 13 Lo 20
S[ECies.

In comlrast to the obligate sand-fungi are placed the Tacul la-
tive sand-funei, which appear sporadieally on sand-fields snd
sand-dunes, but especially aeenr in other Ivpes of vegetation, in woods,
meadows, ele.

The taxonoemy, ecology and distribution of a quantity of sand-
fuangi liave already been deall with in Seandinavian as owell as exira-



[

Seandinavian literndore, Bul Theee arve few Ireatises dealing exelusively
with sand-fungi.

As our knowledge of the obligate sand-fungi appearing in Scandi-
navia is especially imiled, & review will be given here, Dased partly oo
my own field observations and partly on omy studies of the relevand
literature. The following species will he the subject of a more or less
thorough invesligalion. Some Facolialive sand-fungi marked with an
asterisk will also be deall wilh.

Ascomyceles
Corygnetes arenarins Peziza ammwophila
Gieoglossum Cookefanmn® Sepudtario arenicelo”
Basidiomycetes

Hymenomyceles

Laccurio trullisata ssp. marititma  Inocyle seroling
Inocybe tocera var, halophila Psifocybe animapdila
— merritin

frastromyceles

Phallis Hadriani Disciseda coandida
fveester Dheuainarndi — pedicellatue
fimbriatus’ Tufostomea brirnaole
- HUREms gronul osem
nanus Lypeoperdon pusilfam™

Dhiseiseda Daiso Selerodderoa Hoisfo®



Methods.

Eeological data, referring lo sociological and edaphie condilions
are given for several species, The plant-communities have heen analvsed
bv means of squares 1 m® in size, The degree ol cover has been rafed
For all species according o the seale of HunT-SeryaNper-Dir Riers
p=1—1 4=10L—" =" 2="—Y 10 1="/1) (Du BTz 1921,
P 225},

In conmection wilh the sociological analvses, soil samples have
been taken which afler drying in the air have heen deternmined with
regard o pH, elecirie condoetivily [indieated as wy, - 10%), content ol
lime (CaCO,l, humos and mechanical compwsilion,

For measurement of the hvdrogen ion concentration and eleelric
comduclivily o mixture of soil and distilled water (free from carbonic
acid) in the proportions 14 has been shaken Lor Dwo howres after which
it was allowed lo stand for 22 hours in the cold. The measurements
have been made on an agueous suspension of soil. The pH-values have
been ablained eleetrometrically, The electric conduelivily has heen
determined with o Whenlstone’s Bridge and o dipping electrode wilh
the cell eapoeity ={L6828, The conlents of CaCl, have been determined
volumelrically with a Passon apparatus (ef, Preun 1950). The mecha-
nical analvses have been performed with a shaking apparalus, For
classilicalion the seale of ATTERBERG (1912} hos been used,

The spores and capillibum were mounted poartly in 10 per cent
KOH, partly in a solulicn of 50 e, laclie aclild and 50 c.e. water wilh
0.1 gr. Aniline Blue, The sculptures are included in the spore measure,



Sand-fungi in Scandinavian literature.

As ecarly as in the eighleenth century the first reporls are Tound
on sand-fungi in Scandinavia (LINNAEUS 1745, 1704, OsBECK 1762,
LIIERLAT 179451, These data are mainly of Florvislic and taxonomical
interest, OspECK (Le,) presented, however, eeclain praclieal Biological
viewpainls concerning »Moving-sand fungus. Peziza arenarias  {orig.
Swedish| which should be considercd ns an expression of eighlecoth
cenlury whilitarianism.

Even il the mycologists of the nineleenth century haad especially
a taxonomical interesl in fungi, ecrlain phytogeographical and hio-
logical view-poinls were introdoced in the works by ELias FRIES (1818,
1860 63) and by WAHLENRERG (1826), They provided interesling in
formation about the distribution and biology of ecertain sand-fungi. In
the doclor's hesis by E, I, Fries (1857 on «Notes on the geographical
distribution of Fungis (orig. Swedish) — mainly @ work of compilalion

the phytogeographical viewpoinls dominale, as is shown by the litle,

Concerning sand-fungi he wrote: », Sand fields are always very poor
in species, but the few thal do oceur there are peeuliar lo Lhem, ey,
Inaeyhe maritime and Peziza arecorio, s

Nol until e twenlicth centurey have sand-fungi been the subject of
more Thorongh phylogeographical and eceological sludics, In his work
or the Danish sand-dounes Wassizg (1907 15091 gave the following
characteristic of the fungus flora in Demmark’s  sand-dones  (orig,
Prvnash ;s Gap Lungi also occur in the open sand bottoms, especially in
the damp lavers. and where there are deposits of dong of sheep and
other animals: bul they obwiously do nol play o very importanl peart:
they e almost alwiys simall, brown species, seattered in the sand willy
the stalk sunk down in it and often thickly covered will geains of sand,
which are blown over them and can be eomplelely sunk in the leshy
fruit-hody. Now and then Larger species are found, among them, curiously
enough, the slinkhorn, which otherwise belongs to the woods, "Nol the
wood species Phallus impadicas, bul the sand species, I, Hadrioni, note
ol (). ANDERSSON |,
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It is probably the humidily of the air, which enables this fungus,
as well as corlain flowering plants thal arve discussed al o later slage,
o thrive in the sand-dunes. In addiion puffballs are found (Bowvista,
Lagcoperdon and Scleroderin .o

Wanrsing gave alsooa list of he species occurring in the Danish
supd-dunes. Only o a small number of these ave obligate samd-fongi,

As eharacteristie of the sand-dones along the Gulf of Finland THES-
LEFE (1920} mentivned among others, Inocghe lacera, marititnn, Lac-
caria leceafie ol Deconiea | = Psilocghe) atrorufa.

Tu. L F. Frizs (1921 gave valuable eeological amd  phylogeo
graphical data concerning cerlain sand-fungi in his monograph on the
swedish Gasteromyeeles,

The hitherto most amportant contribution lo the knowledge and
distribulion of eeclogy of certain Swedish sand-fungi has been made
by SannrERG (1840),

Recently Bypeerc (1948 reported some dala conecerning the eha-
rucleristic genns Mscisedn in Sweden.



Sand-fungi in extra-Scandinavian literature.

A certain amount ol informalion on sand-fungi has been reported
from the rest of Earope, Asia, America and Australia. The majority
of these papers are lo an overwhelming degree of a taxonomical and
Morislic calegory, wnd are olften ineluded in more impoctant works,

A Aypical for the Hungarian possia Hooeods (0904 mentioned the
following sand-fungi: Prziza arenosa | =Sepultarin arenicola), Peziza
cmmaephila, Tulostoma granulosum, T, paloatofim, Battarea pludlloides,
Montagnites redtosus, Discizeda debrecentensis (=0 Bovisla), fGeaster
Drummondis, . floriformis, Mycenastrum Corium and Secofinm ageori-
coides. Honnds has also found some of these species in the Caucasus.

I'rom the samdy soils surrounding Budapest Moesz (1942) reporled
approximately 30 species, of whichr the following aee especially worthy
of mention: Sareosphoern | =Peziza) ammeophita, Psilocybe cmemophile,
Tulastome fimbrictom | =gronplosum), 1. memosam | = brosaele),
Diseiseda candida and 1. debreceniensis,

From Hungary there is also anolther work by pE Urniszy (1914)
in which cortain analvses of the funges fora in the vegetation lypes
» Festucelum vaginafae: and =Bromelion fectornme= are disciossed,

From Latvia, SroLn (1925—26) has given a delailed description of
the fungus flora on the drift sands al Langasciem in the neighhbourhood
ol Itiga.

Certain sand-fungi of the ndand sand-dunes af Bherstadl in Ger-
many have been dealt with by Rancessaci (1981,

From Poland, Trononowicz (1936 menlioned several obligale
sand-Tangi and  discussed their taxonomy, distribulion and ecology

WakLpon published a list of the species growing on the sand-
dines of Laneashire in Englandd. In o Observations on the biology
of some sand-dune Fangis WagkeriEp | 18918| reported her observalinns
coneerming several eap Tungi, which oceor on Hie sand-dunes of the
South Wales coast. WiHELDON (T9L8) compleled his st of species wilh
certunin hiological data in > Observations on the Fungi of the Laneashive
and Cheshire dones.»
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The majority, however. of the species menlioned by WAREFIELD
and WHeELDON are nob obligale sand-Tungi bl should he assigned 1o
the facullative, The sanpe is e of the majorily of the species men-
tioned by Hiea (195340 from the samd-dunes on the east coast ol Spain.
From England PEARSCN (1943, 1946} has reported many obligale sand-
e,

Data concerning said-Nungi and their occurrence in Asia have been
furnished by Sonosiy (18090), Ansap (1939 among others, in North
Mrica by Mae (1909, by Maike and WEeERNER (1937}, i Soulh Africa
by BoTToMLEY (1948). in the US4, by Lroyp (902—1915) . Laya
(1907 ), LoNGg and STOUurFrFER (1948), KaMBLY and LEE (1944}, CoEER
and COUCH (1928), SEAVER (1942), in Soulh America hy Rok. F. FRIES
{1808, in Auslralia and N, Zealand by Crerann (1934—36) and Cos-
NINGHAM {1925, 1927, 1944].



The species.

Corynetes arenarins (RosTr.| 1R,

Description. Feud-body 1—4 cw, high, 03 2 e, broad, rregoloarly
club-chaped, more or less compressed. The ferlile parl constilntes ahounl
Lol the entive fruit-body, black. Stem only slightly more slender than
lhe upper parl. brownish-black, The hase of the stem provided with o
clubi- or bag-shaped formalion, consisting of myeelivm sleands aned
grains of sand altached, Froit-bodies single or thickly clustered (see
Plate 1),

Aser 1100 1601218 p.

Paraphipses elub-shaped, crooked al the top, seplate, durk brown

Spores 8, nol or seldom =eptate, hyaline, steaight or somewhat
crooked, 25303521 B —B3) w.

History. This species. which was deseribed Ly Rostrue (1822} from
material gathered in Greenland. was veporled by him as being new for
[renmark in 1892 and lor Norway in 1904, Corgnefes aremaries T
atso beenr observed in several localities in Denmark (Linnoe 191350,
Haolland |WEsTERDIK ¢n VAl Loy 1917, van LovE 1919 and others),
:\'nrw:t}' (Iaiar 19400 sl i Germany  (SE11aDE 1939], RAMSBOTTOM
(18926) also menlioned it for northerny Scotland, NasseeELDT (1642)
discussed Corgnieies arenorius in his monograph on the Geoglossa-
ceae of Sweden, but pointed ool that it s ool been observed o
Sweden, and should, therelore, be searched lor here, Three vears laler
he firs! Swedish find was made, mumely in Viiemlaond by GRaNQUIsT
(19500 and in 1945 the present writer loond the species in Seania.

Ecology. In Scania |see below) Corynefes arenaring ocours on the
sheltercd side of the high inner sand-dunes, exposed lo the north i
a sparse vegelabion, consisting of  Ammophila acenaein, Fopefram
migeain, Corgnepliorns canescens, flcomifninm canescens, Cladonta



Fig. 1. n. Ascus, spore aml paraphyses of Cergretes aremarias, | 4, I Asei

-

of Periza ammophife |3 9555,

rangiformiz, O silpalica and many others, The sabstralum has o
moderalely acid reaction, Calltare oidgeris and Arctostaphylos aeo ursf
which are recorded for the Virmbond locality also indicate a rel. low
pH. T s impossible lo deaw any diceet conelusions concerning  [his
factor as well as other edaphie condilions, since malerial for comprrison
coneerning the chemical and physieal nalure of [he substralum from
ather localilies is missing, DuraNp (19081 mentiomed Corgnetes arenca-
rias among the species of Geoglossaceae. growing omsand usually with-
ot s, Yet it cannol live on a substrabom entively withoot bumus,
The tiny remains of rools and moss thizoids, encrusted in the clol-
shaped sand-bag al e base of the stem, probably constilule ils mosl

imporkan! arganie souree of nulrilion.

Scandinavian Distribution.
Sweden,
Shdne, Liderup, Sandbomnmmearen, 13X 1%435, OLOF ANDERSSON, —

Vifrndaned. Segersbtad, Tranmyren at Budsviken shore ol lake Yioern,
GURNAR GRANQUIST 1943 (11},

ST T

Viest=Agdder. Mandal, Risdérbank. on sond, R Friorz (0L).
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Denmark
Jutland, Gaardbogaard, 2.VIIL1EY0, () BosTRUT (K.). Shagen,

LX02 Marre Knowvenr (Livp 1918 Borreis Tede, 1908, 6, Winar
(K.). Between Koandestederne and Bunker, 51X 1929, N, HyLANDER

(UL}, — BRaabjerg Mile, 51X.1024, K, WnNsTEDT (K], Maols, AxpERS
Munk.
Sjeellened. Hornbaek, 751893, O, RosTRur,

Extra-Scandinavian Distribution. - Dulside Seandinavia {.‘ur{;m-h-.u
areneris is known from Germany, England, Seolland and Holland,
where i reaches ils soulhernmost lmil in Eorope. It has o small areq
in Greealand and in north-eastern America. foo.

Geoglossum Cookeianium NANNE.

This species has been critically treated by NaNKPELDT (1942 0w
given a delailed diagnosis. Geoglossum Cookeionum seems o be guite
rare in Scandinavia (NASNFELDT Le. 1L was previously reporled from
Golland, Smiland, Ostergotland and Uppland, In the vear 1945 il was
found in south Halland al Malen by the present writer, Here it grows
on the flat sandy soily inside the outer sand-dunes in a dense vegetation,
dominaled by Thymous Secpgllinn (see DPlale 1B Reporls from other
leealities concerning the substratum, on which Geoglossum Cookefoairn
grows, are few and insufficient. For this reason il is impossible to draw
any general conclusion conecrning e eorvelation bhetween Geoglossum
Cookeinonnm and the nature of the substratum. Prezsumably it must be
assigned lo the facoltative sand-fungi.

In conlrast o Corgneles arenacius 11 has o more southerly distrilio-
liom. Its most northerdy occurrences are those in Sweden, The arca of
distribution is limited o Europe and embraces England, Franee, Haly,
Cermany, Denmark and Sweden.

In addition o the loealities given by NaxneeLor (Led e Pollowing
new ones will be mentioned.

Sweden
Blekinge. Silvesborg, close to the ship-vard, on somewhat mossy
sandy soil, with Festuca oving, Helicheysum arenacivm, Hieracinm
pilosella, Thymus Serpyllom and single pines, 251946, 5. LespeLn &
S, WIKLAND (nr. 1783, LuspELL & NANNFELDT 1949,
Haltand, ¥, Karaby, at the mouth of the river Slensan, on sandy
soil, amongst Thymus Serppltom, 71945, OLOF ANDERSSON.



Fig. 2. The total area of distribulion of Corgaedes orcnerios,

Gotland. Hejdeby, W of the church, 7.X.1846, Bexcr Perrens-
son (1), — Vamlingbo, Dustre, moving sandfield, 27.0X.1947. BEnGT
PETTERSsON (L., — Hablingbo, St Burge, the Ldordmo-vallum, 300X,
1448, BExGT PETTERSSON (U, — Lummelunda, Etchols, 17.X 1948,
E. TH. 'Ries (U.). Stenkyrka, Holge, pine-wood, 151X 1948, E Th
IFries (U.). — Dalhem, Vidunge, sandy pine-wood, 131X 18Y, 12 Th
IP'RIES |L1.).

Upplind, . Alvkarleby, Billudden, Billskaten. 7.X.1945, N. Fuirs,
(. SAXDBERG and J, A, NANNFELDT (nr 8062 sInsjiitogens, on sand,
TX S, N FrIEs, (L SANDBERG and J. A NANKFELDT (nr S064). —
Almunge, 1.5 km 5SW ol Linna stn, roadside, 111X, 1948, A. MELDERIS.

Pezizg ammophila (Due ol LEv,) CookE,

Description. — Apothecia, when voung, almost clhub-shaped, first
entirely closed. then with a round opening: in grown condition 26 cm.



Figg., & A voung specimen of Perize omueophila, iminersed o the sand, forming

o hotes in the grownd.

broad, 1.5—35 cm. high, deeply bowlshaped, Loally shallow bowl-
inlo trinngalar lobes, The outer side
smooth, pale brown, Meal very brittle. Apothecia more or less sunk

shinpends The edge bursting out

down in the sand, with a 3—5 cm, long extension, similar oo rool,
consisling of the mveelivm and of the coaguliled graims of sand,

Hiypnrendune ol ripening dark hrown,

Asci thin-walled, eylindrical, J 4+, 210—268012—16 o, with 8
spores Iving in g row, poinling in the direction of the aseus” lenglh or
sel obliquely: in the latter case offen bualging oul the ascus wall,

Parapligses thread-like, somewlhal thicker towards the Lop. seplale,
hivaline,

Spores ellipsoidical, hvaling, smoolh, as voung wilh granular con-
tent, 1418 8—I10 y.

Taxonomical notes. Whether the rool-like ecxtension shall be inder-
prefled as a sgennine steme or as o sfalses one has caused certain discus-
sion. Hownos (Moesz 1912) considered it as a sand-Formaltion stuck



Fig. 4+ Specinens of Pezica am

o phito, showing ial. the rool

lahe exlensian (Feom SEAYER)

together by the myeelinm, Livprser (1838) also considered it (o Tw o
tormation of grains o sand and hovphae. I myself, after investigating
Lhe mederial in different stages, was wnable o Find that the froit-hody’s
fleshy lissue continned into the root-like extension. and (heeefore |
adhere to the inferpretation of HoLros and LINDTNER, ;

The reports on the size of the spores vary somewhal in different
aulhors. CoGrr (187 and OUDEMANNS (1891 gave 2059 g, MOESZ
(1912) 14—18 3 8—11 y as the greatest measurement, The Swedish

pederial investigaled shows a maximum spore lenglh of 18 5
Cooke (1874) placed the species in the subgenera Sareoscypho
and Mocropedes of Peziza, OUDEMANNS (Lo and HOLLSS (Le) in Geo-

a9
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Fig. In Pezizo rrrrlulra-IlJ.'r'.ru
from Algeria  (afler COOKE
1874],

pyrig. TeEODOROWICE (13536] aseribed it o Tarzetfo becanse [he asci
reacted clearly to iodine Siaver (19301 placed the species in the genos
Seirces plaera, This, lowever, had been done o long time el i Iy
Mousz (Le., who considered fhat it was closely velated 1o Sarcosplacra
coronaria. Professor NanNFELDT. Uppsala, however, holds that the
placing of the species in the genus Peziza ssir. (= Alenrin [sensu
Boun.]| is the most nalural [ NaxNFELDT, in letter], PaTouiLLanb had
come lo e sume conclosion, according lo a remark in his copy al
Bounier =Histoire et Classiflieation des Discomyeeles o 'BEuorope (0
NANNFELDT s possession) where he meferred the species o the genus
Afenwia,
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|
|
|__ P ammephila, (DR & M

Fig. &, Pesiza wmgeopdefla from Seobland (atter Cooge TR,

History. — Feziza ammophiln was described from material {ound
in Algeria. The first Earopean loeality mentioned is S5 Andrews: in
Fife in Seotland. where il was observed in 1876 'TrRAa1L 1893) . In Sean
dinavia it has been known from Denmark sinee 18 (FERDINANDSEN
and WinGE 1908), In the sulomn of 1945 it was observed by the present
writer for the firsl lime in Sweden, namely al Saindhammaren, In
POET it was discovered al one more place, namely ol Laderup’s beach,
about § km, owest of Sandhammaren, These three sites are the only
known ones in Scandinavia,

From North Ameries il was reported by Cooke (I878) ander the
name Peziza funerate in RAVENEL's Ameriean Fungi. deseribed from spe-
cimens found in Gainesville, Florida: | Immersa, Copulis eampanulae-
formibus, Tuseis. margine rellexis, suberenalis, vel sublobatus, lenuis,
fragilis; ascis evlindraceis, sporidiis elliptices,» ) Coorr (1879 g, 100
reprodueed . Pesize ammophile afler DURIEU and LEVEILLE's piclure
in Flore d' Algérie and gave the following descriplion: [« Slipitala torhi
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nala. radicala, ochracen, ore lacerato, Irinngulaci-dentalo, margine con-
traeto. Ascis exlindrices, Sporidiis cllipticis, hvalinis, O the gronnd.,
Algeria.») In the same work (fig. 373) CookE illustrated Peziza ammo-
phita, which he ascribed 1o the sub-genus Mecropodes, aller malerial
eollected at St Andrews in Seotland. In eonneetion wilth the pieture
he gave a delailed dingnosis, which in eoetain seelions agreed with the
Lormer: («Stipitata, torbinada, Fragilis, radicala, ore laeerato, friangu-
lari dentalo; inlus Tuseo, demum umbwine, extus pallido, arenose:
slipite. elongalo, radicalo, fragilissimo, Ascis  cvlindraceis, Sporidiis
ellipticis. hivalinis. Paraphysibus leniter inerassalis . . Britain, France,
Algeria»). In spite of the diagnoses being in agreement on several
paints, COOKE had not perceived the similarvily between Pezizo funerata
from Florida and Peziza canmophila from Algeeia, England and Franeoe,

In Myeologia (1930) SEAVER deall wilh the speeies, which he called
Strcosphaera ammophila and idenliticd with CoorE's Pezizo fancrata.
Previously SEAVER had been doubtful of the identily of the species, which
is seen in @ letler (1921) to Prof. H, G, BarpsLEY, who had sent him
nlerial fromy New Smovenn: (o Your species would probably 1l hetler
in the genns Surcosphaera than m Sepadtario on aeconnt ol the absence
of the hairs on e eap. 1 do nol know (he species. allthough 1 have
been working the group for North Amecien. ) oo lader lelter, however,
Lie had made up his mind aod weole: (210 0y Pesize faneratn, which was
deseribed by Cookg fvom malerial colleeted in Gainesville, Florida. )
In the first work quoled he gave a delailed description and further
mentioned an American locality and. although with a certain hesita-
tion, also a place from Melbonrne in Austealin, As type locality he gave
Florida, which shows that he logether with Cooks were amnwiare of
Hhe identity hetween Peziza funerata and Pesizo ammophilie, SEAVER'S
allention wis drawn o this cireumslanee by KALLENBACH (SEAVER
L4, who wrale: (e Bilder sehen genau aos wie die von mir snm
erstenmal im Binnensandgebicl Europas Testgestellte Geopyris amimao-
phila. 3 A comparison of illustrations and disgnoses of material from
places in Europe. Africa and America shows thal not the least donbt
exists of the correctness of KAapLExpacn's remark, KaLLExpach had
proviously (Raviespacer 1931 veporfed 0L from the Rhine aven and
given o delailed deseription of the habital,

Ecology. Along the North Sea and Baltic coasts Pezize ommo-
plitle grows on the low dunes, »white duness, in a vegelalion poor
in species, which is dominated by Ammophila arenario and Elgmos
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arenarivs CTRAIL Le., STCLL 1925, ULBRICH 1928, TEODOROWICZ 19361,
The remaining important phaperogamie constiluents in this vegelation
are festeea rrbera var, arenenia ol bgecgepeon funcean, These species
charaelerize the vegelation in e places in which Peciza wcommaophila
oceurs in Sandhammaren and Liderap (see table 1 and plates 11 and
Vi, Lathyrus mariimus, Minpaetio peploides, Calile moritéme and
sedgale Kali — The real constituents of the sen-strand  vegetalion —
are extremely sparsely represented, The vegetation here is esperially
seantly and eovers aboul one-third to one-hall of the ground. The sub-
stralu 1% l:rpjfu[ drifl sand (see [ig, 3 and |:|E.'I|r Y. Tis pH Ties al the
newleal poinl. The clectrie conductivity lies belween 21 and 39,

[l alse occurs o Eberstadl, in Germany., in oo Ivpical secophyle
vegebntion, which hos, however, quite another composition of species
IKALLENBACH Le). Its most important constituents are Corgrepliaras
canescens, Festuce doriuseula, Keelerio glanea, Helichrgium arena-
rinm, Explorbic Gerardiane, Poe badensis, and Agssum arombanm,
In ils 1,'nu1|mki1in|| ol ‘i.F]!‘l"iL-'}- ihis \'l'glﬂnﬁnn :-ilrﬂllf.{i}‘ recalls that
which in Scania is dominated by Keeleria glooen (ANDERSSON
WarpHEm 19461, From the Hungarian places there are nnfortunately
no deseriptions of the vegelation in whiclh Pesiza aminopfiihe ocears.
Iiven from the American loealities the information ahout the vegetalion
in which it grows is exlremely scanty, In Florvida it is foond in the
naked 5

sirfeler and l’};nrrih'rr sh iWeEsT 1932} . balh extrems }.lll'rrpil}'lu‘\. The

il in orange plantations (SEAVER 1930) as well as wilth Aristide

Latler author alse pointed ont that (he place is sandy seil, which has
lain Lallow [or 10 years, From Wis information, scanly thoogh it be,
it would appear that the species within ils enfire area ol distribalion
is strictly eeologieally specialized, e, a5 it only grows on sand, with o
preference [or someswhol moving, well venlilaled s, withoul humos
o, ol least, wilth very litte homs,

Scandinavian Distribution,
Sweden
Shdite,  Liderup, Sandhammaren. 15X 1845, OLoF ANDERSSON:
Liderup's beach 26.V11L 1047, QLOF ANDERSSON & ANN-MARIE BRUDIGAM,

Denmark.
Jutland, Tannishus, few, abmwost endirely sand-covered  specimens
in boose Pemna-downs, Augos) (FERDINAYDSEN & Wines Led).
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Extra-Scandinavian Distribution. Peziza ammophila has an exten-
sive area of distribation in the northern hemisphere with greal disjune-
lions (ef, map. lig. 7). The disjunctions should be ascribed 1o the siricl
eoological specialization,

The European places where it has been found are concenlealed 1o
the coasts ol the Xorth Seqa, the Mediterranenn, and the Baltic logelher
with the Hungarian puszia. I can also be presumed 1o oceur in southern
Russia and in the extensive sand srvens of Central Asia, but hese dre
undortunately a terea ineognita from the myeological viewpoinl,

Reports of ils pecurrenee in Austealin (SEAVER Ley and the Cape
(RasmsporTos 192050 have been impossible to authenlicate, Its ocenr-
renee i the southern hemisphere, however, is ool unthinkaldle, as many
sard fongi are bibemispheric,

[Periza arcnarin sk On page & it was mentioned  that  Os-
BECK (Le) guve ecerlain praclical viewpoinls on the Drifl sand
fungus, Peziza arendring bul it has never been satisluelorily explained
which species Ossizck was referring lo, The assumplion has been
advamesd that Pezize arenavia and Peziza ommophila are idenlical, As
the byvpe material has been lost @ is impossible 1o establish Pezizeo are-
noaria’s identity, The description is far oo scanty for any conclusions to he
drawn from i althoagh in eertain eases il Fils for Pesizo amorophife

woo Pesize (arenaria) scaulis. junior globosa eampanulats mor-
gine inlegra: senior magis dilalata eerala, Tab, VIL

a Peziza subfusea major? Har. Svoops. slirpium edil, 30 p. 17,
in via inter Hasski & Vaxiorp Hallindiae
meridimnalis, mense Seplembni.

The size ol the fungus varies very muocly aceording 1o age. The
smrallest are not larger Dhan sugar-peas, hollow with a litille round
oprening al the top, s shown in fig. 1 Then il broadens ooloand resembi-
les fig. 2. Finally il beecmes wider ol the top than ol the bobbom,

Habitat in arena volal

bursts rregularely in width, and when il reaches such o width, il will
allen graw with 2 or & others, as seen in fig, 3. . ., |

Sepultaria arenicola (LEv,) MassgE.

This species, which | mysell have nol Tound, must be regarded
as o Dcaltative sand-fungus, Doogeneeal il ocenrs on or sather in gravel-
wilks (MasxpEeELDT In URsing 194491, but il also grows in pure sand.
KaLLesgach (Le mentions it logether with Peziza animophila from
Germny, (See also Honnds 1904 and Moesz 19421,
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Laccaria trallisata (FLos) P sspeomaritima (TEOD |

Description. — Cap 2 4 em., convex or flal, then shaped like a
shisllow Punmel, witle o thin, oneven edge, fbrous on Hhe ioside, cather
sealdy, ligh! brick to meal-coloured,

Gills of different lenglh, Dbroad, distended, 0.5 -1 mm. thiek.
fastemed booor running downe will o leoth m the stem, violet, Huen while,

Sterm 1—4 em. long, The upper parl oflen somewhal conpressed,
fibrous, grooved, with root-like, climsy extensions at the base, eovered
with mveelinm, to which the grains of sand are Bistened,

spores Pusoid or exlindrieal, with a faicly [hick swall 16518
810 .

Basidio 4 sporous,

Cypsliclios massing.

!



Fiz. &, Locearla feeeato voar. mecifime Tovm Poland  oafter TENDOROWICE]

Taxonomical notes and history., — The laxonomical posilion of the
genus Leacesrive, ani l"='||1'i‘.i:’|!|:q.' ity Besl known species, L. lacealn, has
heen much diseussed, Certiain authorities have placed Loceario oo
larger genus, eg, Clifocybe (Friks, LanGil . Hggroplorms (KARSTEY)
or Coltybie (QUELET), Olhers ggain, have elassilied il as an indepen-
dent senms, SCHROE

i called i1 Resseliopsis, 1S mosl in1|:m:_'|;[111 ch-
racleristics, which differcotinle 31 From the alaveaenionded LEOTHET, A
considered to be the asperulabe, round or abmost round spires, BER-
KELEY 18000 places [ taccedo wilh Cftecghbe bl maintains: »Spores
subglobose: a0 very imecomman charneler amongst Agaries s Nowmsdave
Leseeerriat 15 generally considered as an i||:||-.|||~||:!|'n| T TN

Williin the genus Facensie, however, there has been placed o
species, Tirsl deseribed From Acerica by Ervis (1874} sub nom, Aegae
crs U foeybel teellisais, which shiows in ils habitus a greal similarity
wilh the pale brick-red colour vaviety of 4. lnceata but differs in mi e
roscopie charpcteristics. Loacearin  lruflisafa has large and
fusoid or evlindrical spores. It has now alse hoen dis-
covered in Sweden. The Eoropean malerial may possibly repreesent o
special ssp. mmaritinee but Tor the sake of simplicily, The designation
L. frallisota will be hereafler emploved.
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Pig. @ Spores ol Laccaria jaceala @
var. martiima lrom Lider - @

o |,

As mentionsd above LoErplliseda bears an amazing simdilacily Lo
L. Inecala and the two species hive probably bheen eonfused. This would
alaee seem o be the case with L daceata From the sand dune region of
soulh-eostern Finloud, THeEsLErF (e wrote: »Where Efygmos and
olher species hove bourd the sand, Cricanopons (= Boletas)  Infens,
Locearin Tnceata 1) and Pelysticing | =Polyporus) perennis are noted, »
Ihe Hggrophorus maritimuoe,  recenlly deseribed by TEODOROWICE
ADEAGH From  Paland, belongs 1o Lo troallisate’s [orm group and 1
ulentical with the Swedish form, Tropowowicz (Le) mainlained thal
fygropheras moritinnes shows considerable similarities to L foccala,
but that i is distingoished from the latter especinlly by the shape
and size of the spores. He compared it instend with Hygrophoras
ellorophanns Fr. o which NiegscH determined TEODOROWICZ male-
vial, TeEonorowie?, however, lound essentinl  differences  belween
Hygrophorits eblorophanns — according 1o the literalure — and his
own malerial On this basis he sel up g new species, Hygrophorus
it iy,

The gills in L leallisate, as in olher Loecarie species cerbiamly
show g delinile bygrophoroid stroetore; bul lhis characleristic and
the similarity in lhe spore shape gre gol sofficient evidenee for elassi.
Iving the species among the Hygrophori, 1E appears Lo be most nalorally
and t‘lﬂ.‘n"i_\' relaled Lo Lacearin,

Sixaer (P2} considered The placing of the species in Lucearia
o b the most oalural, He gave the Tollowing deseriplion of the micro-
seopical eharacteristios: «Spores 15 2230—10 . fusoid or eylindrieal,
smaooth. internally granolale, rather thin-walled: basidia 45 632040
14w, d-spored; eystidia nol seen: gill trama non-amyloid, seplae with
clamp eonneclions: hyphace of the ealicle tangentially arranged but
saomewhal inlerwoven. subintermised: pigment inleacellnlars, and he
nadle the following conclusion, «This species has evidently all cha-
racters of the genus Lacearia, excepl For the spore shape and ornamen-
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Ealion . . . Thus the diagnosiz of this genus has o be enlarged: The
spores are cither subglose and spinose or giganhic (e, over 13y long
and smooeth.

A comparison between SINGER's description of he microscopical
characteristics of the American species and TeEoporowiez s and my
own of the Eurepean form shows that certain dillerences eoncerning e
spoTe Size exish

Unfortunalely I have not Tad the opporlunily ol exionining Ane-
cican malerial in order lo determine whether 8105 Fully identical with
the Buropean, For this reason T have been compelled 1o turn o different
anthors’ desceriplions for comparison, According to the deseriphions
by Lreas (1874) and Mupricr (1807—146) there s no dilference in
habitus, Stnee there is quantitative differences in the spore size. 1 con-
sider il justifinhle 1o elassify the Eurepean form, for the presenl. as 2
subhspecies under L. trellizcta, Az TEoporowic2” deseription was the
First from Europe. il would be most corvect to eall it L, drallisola (ElLs)
PR ssp. maritima {TEOD.),

PEARSON (1843, po 41), when discussing Cunplilia roselta [rom
Sealland wrote thal he had sgathered specimens ol an agaric growing
on sand looking remackably like Feoceoario daccafo bhut with  smooth
cuttulale spores measuring 1618 <G8 p which may be 0 Torm of
Ompladin deneisgn Fros Probably these specimens belong bt Loeearia
tradfisedter aned not to Qmphelic denvsse, The size of the spores and the
habitul favour that belief.

In this conneetion it ean also be pointed oul thal a form belomging
o L. troedlisala’s form group Tus been observed in Greenland ono saned
(MoRTEN LaxGE in letter), LaxGe has inforomved me that the Greenband
form has ellipsoidical, 12— 15:5) X7 —8.51—10.5) n large spores
with @ smooth (or almost smooth?) walll The spore shape, e eolour
o the Fungus and several habitual chaenelerislics logether with the
samie haibiatal imiul\ Vo L. beadlizade, 1L dilfers, however, froom the 1_\'Fri:'u_|
Lodradfisata by having smaller spores and o sminller cap diameler, These
characteristios, owever, are guantilabive and should nol be ascribed
oo greal lmportanee when making a bsonomical delimitation. The
Laxononieal vank of s lorme however, must be o decided by LANGE,

Ecology. I the Swedish loealilies L trpdlisatn is confined o
marine sand-dunes, In Poland it occurs in similar habitals, TEODORO-
wicZ (Le.) referred to o symhiolic relalion with Safie daplinoeides buat |
hiave never observied such a relationship in the Swedish localities.



Vi 1h Laeearin heceaba vie. mereldiewee wimeng nmaphife erenaria in Poliond abler
FEQDORIVWICE] .

Scandinavian Distribution.
Swoeden,
Skape, Loderup, between Sandhammaren’s lighthouse and Lide-
ritp's heach, TLX 1946, OLOF ARNDERSSON.
Hiilforaed, Lalualm, ."-[r'|||t:|.'~lt':llll|. T2 1946, OLoF ANDERSSON &

Yen-Manie BritiGas

Extra-Scandinavian Distribution. From the preceding it is elear thal
Lizeoria temllisala is only Kiown Trom o few loealilies in Poland, Seot-
nd, Greenland o2, ancd U154,

Inocybe lacera vav. halophila (Heiw)

Descriplion. faip 1.5—4 enn, umbonate or semiglobate, chestnul
birovn or oehre brown eovered wilh scaly and l'“J!I]JI'l"\\l'tI Cluff, often

bursting upwards coneenlrieally
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frills 111'1-|:|_\' venlricosa, Tree or somewhal widely  grown, brown
wilh darker eday,

Slenr ollen shorl, parrow, s, somewhial striate, brown or pinkish,
darker o e middle; thickened towards the ase,

Flesh green in the eap and the apex of the stem; in the rvest ol
the stem brown.

Spores almost evlindreieal. slightly pointed st one end, smooll, 58—
6.5 1216 . .

Cystidia, in groups firsl globe-shaped, then extended, eresled wilh
lime crystals.

Taxonomical noles. He 148931 inderpreled this variely as
distinet species, I hedopiola, Whielher this is well-gronmded is open
lo discussion, The characteristies reported by HEIM (Lo are searcely
sufficient for the separating of a new species from [ Jecera, As a diffe-
rence Hem Drings Torward the ecological peeuliavities of L fwdopliile:

oo Finally ils habilal strictly Bmited 1o the sands. s Nalorally a plant’s
reaction has taxonomical mportanee, bl Lot alone should not be aseriloed
the value of o3 species delimitation From the investigations
by TumrESSON and many ofhers nomerons phanerogamous plants are
knowrn which inelude different ecolypes. Wy should the same of Ty
Hhe cuse wilth fungi? T feedophita can |r::"|"||:1||.!-i Lage m'p:tl'hh*i] a8 nossel-
dune ecolype of I fucera. Unlortunately such o supposition eannol be
ascerlained by colture tesls and the discussion muosh vest here, 1 secms
most matural 1o me;, however, Io place L fedophil as a variety under
! tacere, That hos already been done previously by EEvuvap (18440,
Pearsox (1943, p. i), who congidered it to be o speeies. remarked thal
it s douldful. whether T, hafophile really is distinet frome the vers
variable £ facera.

History, In Sweden £, bacera var, feddophila was found in Sand
hammaren and Mellbystrand in 1946. The sand-done vaviety of 1 lacera,
however, seems o have been observed  previously in Seandinavia.
Thus TETERSEN (1807 —11) wrote orig. Danish): It (L loeera s
extrenvely common in the dreift sand along the west coast of Jutland
and wvaries here in thal the Tlesh in the stem iz nol  redidish. andd
e gi".-i ﬂl'm“_r SRCETT :'o.l.'“ll\'l.—]]-rﬂ“'li.- When dj:-it"llhhilill_! I feern LLANGE
P38 maintained thatl he saw on the Norlh Sea sand-dunes o form of
Iolacera which he believed was possibly identical with L liedoplilla
e, Whether THESLEFT's L facera from the dunes along the Gull
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Fig, 11, o, Spores and evstidia of Toocgbe {acere var. felfaphifer. (3057500 — Do Spisres
aewl evstidia of Fnecybe orerréime, | 20070,

of Finland can b identilied with Fofocera var, doplilo 15 impossible
lo say as no material has been preserved, Later it was reporled [rom
Finland by Exrusn (Le). I was also found in Seollamd, on Culbin
sunds, Moray Firth iPEARsON o).

Ecolopy. -— Hema (le) slated that I lecees var, haldophila grows
together with Msfocybe gmmophilo in its type localitv, Biville in Franee,
In Sundhammaren it oecors inoan Ammophila arvenorio vegelalion, in
which appears Peilocybe ammophily (see page 23] A eertnin cenlogiceal
agrecment thus exists bebween The French and Scandinavian habilols,
Prosumaldy L lacers var, hafopdila is a chavaclerislic species in the
Amvmophila sreparic-vegetntion along the coasts of the Ballic, the Norcth
Sea and the Allantie.

Scandinavian Listribution.
oo e s
Niane. Lodernp, Sandhmmmaren, 28V 1HG, OLOF ANDERSSON,
Hellend,  Laholm, Mellbystrand, 120X 08946, OLGEF AXDERSSON &
Ann-Manie Bri*DiGam,
Finland

Mundier, Gylté: Jurimo (ERLUND Lo,
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Denmark (See above),

Extra-Scandinavian Distribution. — (See above),

Inocybe maritima Fr,

Drescription. Crp campanulte-convex, 2—4 em, fibrous, hrown-
blackish brown, hvgrophancons,

tzillz thick, adnate or running down sommewhatl, cinnamon-colonred-
grevish or ochre-olive eoloured,

Stem eylindrieal, fibrous, lighl brown, lhickened at the Dase,

S pores angular, slightly nodulose, nodules few, 75— 10— 15 < 6Hi—8 oy

{:gstidia on gill edge and face, venlricase, 48721622 g

Taxonomical notes. Macroscopically I mweritime shows  greal
similarity to I lncera, On the other hand, there exist essential differences
in lhe microscopic characleristies, e.g. in Lhe shape of lhe spores and
evatides. Whereas I leeera has long, almost bean-shaped spores, those
of 1 maritima are angular, slightly nodulose. The fig, 392 in Cooke’s
Hlusteutions | L83 86) seems (o be anolher species. The spores depicted
are oo nodulose, The spore measurements given by Cooke coineide
to o considerable degree with those reported by Hea (14851), 9—1L1—
15206—4% o Pull agreement is nol found in the measurements of evshi-
dia. In the malerial investigaled by HEIM the cystides are 45—
YASCIR—20 . BoEDAX (19231 gave as measurements for the evstides
TH—10M 1519 e This Swedish material shows the variation 48
72500622 w This difference must depend on the Swedish malerial
nol being sulliciently large o relleel e whaole varialicon of e evstidia
i the species,

Hlstﬂff. — This NIH_'I,'IIL‘H, which was L'|'|_|::r|ﬁl from Halland by EvLias
Frigs (1818, 184% and 1862, of, also Luspenn 19361, was foumd in
Sandbammaren in 1945 (v TorsTeENy HAkaxssox, Lund). Sandham-
maren 15 mosl likely the second. possiby he third, Swedish loeality
for o, meettines, In Maon, Hyvme Suee. (1863 Fries wrole: =ln arcnosis
vuritimis humidis juxta mare oecidentale fere abique per tolam aeska-
e, primo ad Halmstad legh. Nuperrime guoque in via arenosa prope
Upsaliom . . .+ In the Upsala region, which is one ol the best invesli-
gated places from o myeological viewpolnt, L merifima has, however,
nol bten rediscovered,
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Fig. 12 The arvea of disteibution of fnocgpbe marifime. (The species is also known
from England bt ne localities are myenticmed).

Ecology. — Within the birger part of ils area of distribution /. mari-
timr seems to prefer dunes (Bryrr 18905, Srou. 1926, TEODOROWTCZ
LG HEM wrole: «Dans les dones du littoral de UOeean |, o de la
Manche . . . de la Mer Baltigque e, bot continues, sel probalblement dans
les forets sablonnenses de conilires . o o: This report is inagreement
with that of Frigs: ». el amie. [LINDBLAD in pinetis (underlining
O ARDERSSON) arenosis Goermanise observavils CORBIERE (1924—29)
also wreole: »Bois de coniléres . . o0 The pinewoods on sandy soils in
Germany, France and England consisi most oflen of woods planled on
previously wood-Iree dunes, for which reason il is possibile 1o helieve
thal £, mearitinee suceeeded in keeping its foothold in favourable places
from that period when the dunes were only covered with o sparse grass
vegeigtion, I maritinme should be elassified as an obligale sand-
Fininins,
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Scandinavian Distribution.
aweden,
Hellerned, Halmstaod (Fries 18187,
Skdne: Liderap, Sandhammaren, on sandy soil TX:108945, T TlA-
KANSEON,
Norway.

Rogerlarnd,  Jederen, Ogne, in moving sand (Buyrr Le..

Extra-Scandinavian Distribution, — As appears on the map (g, 1%
the arca of disteibation also ineludes Estonin  (SToL. Led, Poland
I TEODOROWICZ Leu), Germany  (GREAMBERG 19243 Holland  (BoEDuny
Le ), It is also reported [rom England (Bea 1922, Heim Le) bul no

localilics are koown to me. s ocenrrenes in Amerien has nol been

clearly ascertained,

Inocybe serofina PEck

Description. (nceording to LANGE 1938, PEARSGN L., Cap 1—8
e, eonvex, obtusely ambonale, margin abraptly inturned ab fivsl,
rimose with arachnoid [ibeils, while turning ochre or rusly brown,

Gitls crowded, adnexed or Tree, venlreicose, white al first hen
sol T brown,

Stemr 3 10 em, thickened above and below, base somelimes wilh
o submarginale bulb, white near apex and wilth striade rusly lheils
balow or rusly Irow e all over excepl al white Fese

Flesh white,

sSpoares TI—I18X0—8( 1) p.

f.ﬂ!h’fr.i'iu i Hi” el il 11.EII" Faneds, ‘-il,lh{_":\'lilll:ll_‘li_'",i_l. ]m“uln]-hlmlh'd
or venlricose 40 B0 10-—3% LA

Ecology and distribution. — This species has anly been observed in
Scandinavia, al Blasvandshok, Jutland, Denmark (Lancre T3S, 1940
. Tt belongs to the same ecological group as Peziza amanophila,
Phadtus Hodriand, Loccorfa trallisato ssp. maritimea, Psilocgbe ammo-
phiter and Inoeybe ecera var, helophita, and [ maritima as ib oceurs
on sand-dunes, 11 is alse known feone Holland (HEM Lej, Eongland
(PEARSON Leg, and North America |ATkinson 1818).
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Psilocybe ammophila 1.Ev.

Description. — Cap 13 cm.. campanulale, then expanded, in
damp wealher dark dirly brown, in dey weather pale vellow 1o yvellow-
brown,

Grills broad, venlricose, adnate, decurrent with a tooth, grev-brown
lo einnamon brown, parple 1o einnameon colonred,

Steane 22— em, ab the lop somewhat steinke, roughly of e saomae
colonr as the pileus, but somewhal lighler: slem-base sunk down 28
em, i the substrotum, surcounded by thickly packed grains of sand
and root-slran

Cystidia on the gill-edge, Iarge, inflated, colourless, 43215 12

Sporey rounded off evlindriecal: hrown to purple-brown, 6.5—8 %
10—12—14( -16) u.

S

Taxonomical notes. This species has been referred Lo dilferent
genera, Hypholoma, Drosophila, and Psilocgbe, Tts mosl nalueal posi-
lion is in Psifecybe, Mame (1) deseribed a variety ecoadata: A lypo
differt statuea minore (pilei dinm. 1—2 em), stipile aequali nee radi-
caliy, sporis bast non inerassalics FProm Australin CLELAND (1934 35)
deseriliod] o species Psifocybe subammophiln, which aceording to (he
disgnosis seems o be idendicnl with P ammapdifta, Neecaria arenicola,
vepamted From South Africa by BERKELEY, may also be bdentical with
Peilacyfe amnaphili,

History. This species like Pesiza ammophida was Fiesl deserilwd
from Algerin, In Seandinavia, il has previously been observed in Den-
mark ( PETERSEN 190711, 1. LANGE 19389}, In Sweden, however, the first
find of Psitocyle winmephila was made by the present wriler in 1945
o The sand-dunes of the Halland coast. In Norwav, it is unknown in
the literalure, bul there are spectmens of i in the Oslo herbariom
collecled by BEGELAND from the southern coas! of Norway,

Ecology. Fealogically Psitocyhe ammophila agrees with Pegioa
aoneephido wed Plalftus Hadeiand isee table 1 oand plates THL DV aod VI
Frome Montpellier il was reported as growing logether wilh By nwes ore-
nrrits IDE SEYNES 1863). In Norllt Africa il was seen growing logether
with Sefrpus Holoschoenus I Matri Le). According lo TEODOROWICH
P1956) it is said lo grow on rabhbil exerement, which il dissolves, Wake-
FIELD (1918) has carvied out certain field observalions concerning
3
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Psiloegbe nmmophile and found that the buried base-part is alwavs
united with rolling leaves of Ammophila erenacia, huried in the sand,
WAREFIELD s observalions are more correet than those of TRoDORO-
wics Psilocybe mmophilie lives on humus, possibly forming myveor-
rhiga on the roeds ol the dune grasses and is nol a coprophile species,

Scandinavian Distribution.

Sweden.

Shane. Bastad, Malen, 1081945, OLop ANDERSSON. — Barkakreo.
Vejhysiand, 9.X.1945, OLOF ANDERSSON, Léiderop, Sandlamnsiren,
151945, OLoF ANDERSSON: Loderup’s beach, 27.VILIO4T, OLor An-
DERSSON & ANN-MARIE Bninicas,

Helland. O, Karup, worth of the mouth of the river Stensan,
RN 94D, OLOF ANDERSSON.

Denmark (See above,
No exact loealities,
Norway.
Rogeddard, Jwderen, ot Broen, EVILIYLE, ). Eceraxn (0},

Exlra-Scandinavian Distribution. As is seen LTrom the map (fg. 18],
Pilocybe ammophila is dislrilbuted over large parls of Burope s
north-western Adlvien, Judging from the above discussion il possibly
acours in Soulh Africa and southern Australia. The report of ils occur-
repce in the U.S.A, ( Harp, according lo BrEsanora 19300 has not been
atlhenticated. According 1o SiwaEn (i letter) it is nol known lrom
America,

The majority of the European localities is situated along the eonsts
af The Ballie, the North Sea. the Atlantie, and the Mediterranean, From
the central part of Borope il is only known in bwo localities, e inlandd
dunes at Darmstadl (Kacvexsacn Le) and in the Budapest districl
I Moesz Le.).

Phallus Hadriani (VENT.) 1PErs

Description. — Volva subglobose.ovate, 3—4 em. broad, 4—6 em,
long, surrounded by the substratum white, when exposed Lo the alr
swiltly aequiring o pink lo deep violel colour, Myeelind cords ol same
colour,
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Stige eylindrical o Musiform, 10—15 cm, long, al the base sotie-
whal pink-coloured, odlierwise while, wille s eonie to eampanelate pilens,
Disens aned ils opening large, evlindrical, edge erenale,

Wells of 1he gleba chambers 2—5 cm, high, breanched. extending
ter the volva in immature stage,

Spores oblong to elliptical, smootl, 3--41—5) X 1.b -2 w.

Taxonomical notes and history, Some paulhors list addilional
characteristics 1o Those given above but these do nol justify the de-

nomiina bion of o different species. The froit-hodies of Phallos imygnadi-
ety oceur mostly isolated or two together, whereas P, Hadriand usually
grows in clusters of 3 1o 10 {see plate IV). As an imporlan! characteris-
lic.of Pledius Hidreiand, il is pointed ool that the apper part of the
volva: when the receptacle expands, remains behind on the cap of the
receplacle (see plate V A). This, however, does not always oeour andd
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seems lo be ol o madificative nalure, in all probabilily depending upon
the changing condilions of dampness, 1T the egg under damp wealher
conditions has projected oul of the sand and then dry conditions sud-
denly arise, the upper parl of the volva often sticks to The pileus of the
receplacle. With renewed rain the vecoplacle expands, often in an
ecxplosive manner, That is not, however, sufficienl o burst the dried
vislvae wilh the cap on the top, bul this oceurs al the point of least
resistanee, Le, i the transitional zone between the dreied apieal part
and the solt basal parl,

Phallus Hadriond, which has been known for long time in Den-
mark | WARMING 1907 —0%, BucHWALD 1930, FERDINANDSEN and WINGE
11431, was discovered in Falsterbo, Sweden in 1944 by GusTar RubEe-
picK ), Afler that it has been observed in several Swedish localiies
(0 AMDERssox 1945, NansrenoT in Naswrzior and Do Rierz 1945),
It has possibly leeen obseryed carlier in Sweden, for RpELUs’ find
(HipELIUS in letler) of Phalluy dmpodices on Favin in Gotland may
hiave bhoeen Phaling Hadrioni,

Phlallus Heddriemi was the fivst of (he Phallos-species to be deseribed
i e world, Tt was deseribed by the Duleh doclor, AADRIAN DE JONGIE,
flatinized HHapriaxes JUNIUS| in o Phalli ex Fungomim genere . . 5.
1sf ed., 1864, 2nd ed.. 1601 ef. LiTiEdanss 1931, and fig 37, He
called it only Pladlos wilhoul giving o speeies name. [ appears, how-
ever, very clearly from his deseriplion thal the sind species was
intendded, as he calls attention o the red colonr of the volva; (=Ea ubi
primum serobe revellitue, pallidier ¢sl, mox paunlatim purpurascil, inter-
currenlibus. sparsim cen syenulis quibusdam sanguineis.] A further
proof is the habitat, the Duteh sand-dunes, the Ammophila orenario-
virgrelation of which JuNivs describes, JUsits” work has been the sub-
jecl of much discussion (ef. BE Bary 1864, LUTIEHARMS o).

The sand species is later discussed in works from the sevenleently,
eighteenth, and nineteenth centuries (UVLBrICH 1992), VERTERAT called
it Chelivs Hodeioed, under which miooe il was trealed by PERSOON
(1801) as well as by FriES (1829). In the literature of the nineteenth and
Iwentieth cenluries it appeared under the name iosmos and imperialis,
somelimes as a species, somelimes as o variely under Phe im podicus.

The Liest exaet Luropean localily veported for Pledles Hedriam
wits Lowestoll in England., The species from this place was reproduced
by M CurTis in British Entomology (1833) in conneclion with lhe
description of a hyvmenopler, Borboras hemeatos, which Cormis found
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PHALLL

Ex furiguriiin gendie mHoLLasnis
fabralere " i creluengis d.;l'm.rpn,
& ad v expee iz pactors,
HADRKIAMO IYHIOD
Wl edics inifore .,

R i b prvoribin (e apegemin

Luocarwr Bairsvnivys,
Is |:|I=l||'_':;|l'.rh‘.'hrl'|.q'bcﬂﬁlj¥1|
Impwealic [ Dk,
Aem glalzca,

Fig. 14, The oldest picture of Plelfus Hadefene, (From the paper of Hapriases Josmsi,

on the gleba of Phe fladeiani. He gives the following comumentary 1o Lhe
piclure: |« The Mant figured hid o scent somewhal like violets al o
dislinee, when growing, bual was very offensive when dreicd: it secins
to differ materiatly from Pheflos foetidus Laxt, (P impoedicus LINN.)
I fownud b in some abundanee on Lhe sandhills wear Lowestol i, Saltolk.
in the middle of Oclober. Flies of all deseriptions were much atlached
le this Fungus and, as well as bees and beetles, secemed very lond ol
the shining mallter which dreopped from the piless. | On this picture and
deseriplion BERRELEY (1860] based Ph, iosmos, which was reported
by Prriars and PLowRGHT (L875—76] from another English localily,
BepkiLEY conlirmued thee classilication bol werode: (o0 . L donbdless the
phant of CraTis’ Eotomology, but it is very doolitol whether il is n
speies. |

SCHULZER (1866 reporled Phalfus Hoadreiand from Hungarey, He
even ercaled o H[r:"r‘inl genus lor il, Kirchboaumie, and called the \-I'H'l";l"\-
Kirchbamie dmpeefalis, The lnunching of this genus clearly originated
wilh @ Galse inderpretation from SenvLcer™s side; o Wie Phalluis, abe
ein hitutiges Velum partiale verbindet die Unlerseite des Huotes mit dem
Strunkes Teiss! dann, v Dleibt in Fragmenten am Stronke, gridsslen-
teils aber vorhangstOemig am Hotle | Soch skin-like growlhs, which
dare nol homaologous with the Velum poartiale in lhe Hymenomyveetes,
hanging down from the bell-shaped under-side of the cap occur in
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Fhallus Hodricen, but are nol a0 constant characleristic. Presumably
the material al SCAULZERS disposal was far too seanly for the sething
up ol this new genus. SCHULZER sccemed laler to have changed his
mind, becpuse he in g laler work (KarncnsreExser 1873 called the
specics P impeialis, s deseription is very striking, but on e other
baned the illostration s scareely troe o nature. The whole Tuoaguas has
Lasienn !'l'pl'ut]lﬂ‘i‘tl Lo I:LI"rfi'. The volva has Lecn :.;i'k{*i'l a colour 1l
is lar too red, which anons ol b ||t'HIf.:N secins (o have been the
reasoit why cerlain aulhors Tlords 1904, Avexasprt 1934) have
aseribed specimens with an onlvy faintly pink-colenred valva o Ph.im-
predices, HazsLinsgy (1878) degrades Ph. imperialis o the variety
imperialis under Pl impodicns,

According o Fiscper's (1886) anterpretalion P20 impudicns is 2
collective species, which exeepl for the minin form ineludes the varielies
r'J'I'J'IrJ!’.T‘ijJ'.Q' and fesmos, Fisonenr wrote thal var., hupfrf{rh.'{ wis dnarked
from the main form throwgh the pink-coloured volya: (», , . The anly jim-
portant difference fvom fthyphalfes fmpadicns lies o the pink-coloured
volva x| Curiously enough he does not give the colonr of the volva in
the main form! As the mos) imporlant charaeteristic in Ph. iesmos he
gave the dendate reliculalions of the gleba ehambers,

[MToLos (e agreed with Fiscner and distinguished Trom the
main form yar, fmperfalis. The former he described as characterized
Iv 2 ball- or egg-shaped volva, white, rose-red or lilae colour, cloven
in 2 to 3 lobes. For the delimitalion of var, imperiolis he did not give
any argument of his own bul only gquoled carlier anthors |(KALCH-
BRENNER Le., [HAZsLINSKY Le., Fiscnenr le.).

JACZEWSEL (1911} sel up again Ph, imperialis with the supporl of
lnds made in Bessarablia: 1=, . . 1] est assee difficile o établir une
délimitation vigourense des espirces ' fthypholins, les caracléres micro-
seopigques étant pen prononceés of en parbie mal connes. Dans ceble
cecurrence, les earaclires (Censemble, Uhabital onl el une valewr pré-
pondérante, comme pour la classification des Hymdnomyedles eharous;
ceci Clanl dopnd, il semble que Vo devreail eonsidérer commie des
variciés les Formes qui présentenl des transilions graduelles vers Te by pe
sprieiligue ef comme des cspitces bien délinies, les formees bien lranchices,
Or dans les cas gqui nous occupe, aussi bien Bessaralae quian Cauease
il m'a élé impossible de constater auenne transilion entee e bype
imptlicns el le lype imperialis, el dans tous les exemplaives se ruttachant
i ce dernier. jai toujours retrouve les caracldres tranchés, qui, selon
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mon opinion, ont ane valeur spécifigque. T jonterai gque ces différences,
forl netles, muais assex difficiles & rendre dans leor ensemble par la
senle description, ressoriaient plos parfienliéremen! & Chabol o je
retronvais simullanément bes deux espéecs erolssanl edle 3 efile, mads
e Tusionnant pas, el gardanl lear individualite propre. 11 est & remar-
iuer encore gue U feperialis est presgue sans odeur, coulraivement
i oee qui sobserve cher U impudicns, . Toutes ces considérations
e paraissent concorder pour Te rétablissement de Pespéce de SCHULZER
il me semble méme ane Bonne especes.

Urrntemw (1932), who ealled The main group with white— whilish
vellow wvolva var. sulgoris, placed againsl Ihis the varielles fosnios,
tipericlis, and amnericanas, all of which have o pink-colonred volva,
With this delimitition Fiscuer (1983 later agreed. The differentia-
lion of three varielies, all chavacterized by oa pink-colowred  volyva,
would appear o be scarcely justificd. Nor did ULBRICH produoce any
obwviously differen! morphological characteristies belween josimos i
imperialis, The deseription of fmperialis can just as well be applied o
iosmos and viee versa. Aceording lo Uienica’s deseription the mosl
important difference would appear o have been that they occurred in
different areas. A map, however, shows al the arcas of both varictices
verlap one another. The selling-up ol a special var. americoanes Tor
the forn appearing in America wilh pink-coloured volva and with
somewhat smaller spores than both the olhers might possibly  be
justilied, but in thal case it should be aseribed the rank of g sub-
species, because il is properly geographically limited. It would seem
mist suitable, however, to reler the Ameriean form, also, to Pl Dladriani,
Losag and Stovrren (1948) vefer the American (orn o Ph, fesmos,

In addition to ULpsica (Le.) aod Fiscaer (Lo other aulhors at
later periods have considersd Ph. Hadeioni as o variely of Pl impudicos,
LU'TIEARMS (Le.) wrote for example (orig. French): (o, . Tnmy apinion
the characleristies which seem (o separale lhese kinds are nol very ob-
viaus, T is troe Lhat there is always foundd in the sandhills o Phallus with
i white velva which, after exposure lo the aie, acguires a certuin colour
by which it may he dislinguished Trom e Ivpical form of the Phellos
itnpadices. ) The rose-coloured volva is nol the only quality by which
FPh. erdrian differenties itsell Trome Phoampodicns, DOMINIE and Mo-
RAWSKI (1933) reporled several differentiating charncteristics and con-
sidered that foar these reaons PO Hoadrion i< g good species, The
following comparison shows the essential differences belween holh

speeies,
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Pheettus Hodriand Plueltus impoidicos

L. Myeelinl steands  pinkish o L. Myechal sirands while 1o
deep violet villowish while:

2. Valva subglolose-ovile 2. Volva globose-suliglobse

G0 Volva pinkish to deep violel G0 Volva white 1o vellowish

white

Lo Walls of the gleba-chmmbers 4. Walls of the gleba chambers
clearly hranched, often reach- ol branched, nol extending
ing oul o Lhe valva, 2—5 mm, lo the volva, 0.5 25 mm.
high. high.

b, Spores 3—4H—35) K15 2. 2, Spares d—-31—8) X 1.5—2.5y,
Ecology. Uennien (Ley distinguished from a phytogeographical

viewpaint four Form groups of Pl dipadicas, the forest varicly pul-
geris, he sand-dune variely iosmes along he coasts of the Baltic and
the North Sea. the Furopean continental samd variety imperiatis, and
the American variely ameriecnns. This division is no longer of value
now as it has been shown thal fesmos, imperialis, and amerieanus are
identical and Form the species PR Headreianf, The lalter grows preferably
in sandy habibids and within the whole of jts distribotion area oceurs
in xerophilous vegelition Lypes,

Along the coasts ol the Baltic and North Sen it appears as the
characteristic species-in the Ammophilo arenorio-vegetalion, which cha-
raclerizes the low sand-dunes, «the white sandhbillss, and whieh have
been deseribed in eonneelion with Pezizy ammophila (WarMING e,
SToOLL 192526, BucHwaLp e, Li'rTienanms Le., ULepricu Le., Tro-
perowrcz 1936, Eicawarn 1937),

In the continendal parts of Furope it grows in warm, preferably
sanedy habitals in open plant commuomilies, in plaoted Bofdeion psered-
woacin = Cdeditsefiie driaeanthiog - woods, or in Viffs-plantations.

There is vory little information coneerning the habitats within ils
American area of distvibulion, Loxa (19071 wrote fthe tollowing:
7 . . In rieh loose soil in open lields or pear he morgin of thickets,

along erecks, cte,, never in well shaded placess).

Phallus Hadrioni has been considered by different aulthors some-
times a5 a saprophyte, sometimes as o myeorrhiza-fungus, somelimes
us o parasite, No prool, however, is to be lound of these assumnptions,
[t seems mcredible thal Phatfus Hadrigrd coulid be o pure sapraphyle,
sinee The small quantily of Buoses on e sandy habibads cannol suffice
as an organic souree of nolrilion for the ege rail-bodies of Ph, Headei-
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Fig. 15 Phallis Hadriand accurring an Verds and Agroggesn repeas, | From e poges
ol 1STVANFET 1},

and, Thus il musl obMain ils organie nolrifion in anolber way, enlbier
through The formation of myeorrhiza or parasitism. For (his reason |
Fiave followed the steands of the myeclivm, which press elosely along the
ronts of dmosphile arcaaria and Elgmuos arenorias deep down in the
sandy substeatum, bul boave been onabile to estallish any eloser con
neetion etween e myveelinmeand the plands named above: An allempt
o prodace myveoichiza synthetically  hetween these species and Ph
Heglriant is necessary in order o eslablish with sertainly anvthing eon-
cerning the formalion of myeorrhiza,

[srvANFET (149040 has ohseryved (hat the :|n_1.'-.".¢-r'iL|H"| of 1. Hedreferd
Lives sumetimes saprophylically on leec-stumps in Vitis-plantalions,
somelimes parasitically on the roats of Vifls, Gledifscehin triacant s,
Fobinte psevdococin, and Agropgron repents, His work also includes
pictures ol cross-g2ections of roots where the mveeliom has Toreed it
wav in. Whether parasitism or the formation o myeorrhiza oeeurs in
thiz ease is diffieull o judge. Information abont the damage wronght by
Phelliieeae comes from Hawain and Java (Frseaer 1933 . FIscHeER men-
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lioned thal Phallus corallofdes, celebicus and Colonnoria coliimaeia
appeared as vool-desbrovers on the rools of sugar eane,

The question of Ph Hadrioni’s characler as a parasile, a sapro-
phvte or o myveorrhizi-luongus s sl open o diseussion, 1 onvsell,
inclined {o believe that PA, ffodriani is a mveorrhiza-lungus with corlain
werophyviic grasses, e.g, Ammophile arenarii, Agropgron repens aid
Flyimurs grenarins and certain lignieolous plants, eg. Vitis, Gleditsehin
trivcanthos and Robinia peendacacia, bul that it ean also live as o

suprophyvie,

Scandinavian Distribution.
Swoeden
Skdne. Falsterbo, X184, Gustar RUDERECK, -— Yslad, Ystads
beach, LV 1945, Oror ANDERSSON, —— Bastad, Malen, 7.X. 1945, Ouor
AnvperssoN, — Liderup, Loderup’s beaeh, 15.X.1945, OLOF ANDERSSON,
Stedvelstorp, Vegeholm, in sand-dunes, 28 VIIL1TME, ALLAN NILSSOX.
Heltand, O, Karup, ncar the mouth of the river Slensin, 7.X.
14945, Onor ANDERSSON. — Falkenberg, Falkenberg's beach, 2.X.1948,
Ol ANDERSSORN,
Golland, Favin, e haw, 30.VILE931, K G, RIDELTOS [in letter).
Golska sandin, BENGT PETTERSSON,

Denmark.

Jeelfared,  Ulsla in Hul‘cll‘llp T:'Iu!II:IL:_:t_r. FIX 1999 N, K. BUcimwaALh.

— Njeeltand, Tisvilde Hegn, 1LXA947, OLor ANDERSSON and MORTEN
Lanae, 31X 1947 iMonmes Lanoe 1950).

Extra-Scandinavian Distribution. — ULerici's (Le. setting up of three
seclion arens, lthe European, the Asialic and the North American,
for Phallus impodices is no longer valid, owing lo the delimitalion
which is now given 1o the species. The forest species Ph fnepodicns s
distribuled in Burope, North Africa (7) and Easl Asia (7), bul is oot
fomed in the U5 A, The sand species Ph. Hedriont, however, is lonnd
in EFurope, North Adrica and the U.S.A,

As s geen on Lhe map (Fig, T P Hledeicend Tas anextensive disteiln-
tion in Burope and the T25, A and a small area in norlih-weslern Afriea
[ts Luropean aren stretehes from Eogland in the wesl 1o the Gaucasus
in the lZasl, from Sweden and Estonia in the north to Taly and Porlusal
in the south, I probably also occurs on the southern sleppes of Russia,
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Fag. 16 The dolal aren of distribution of Mheallies Hedeiont

bul neither herbariom  specimens . nor  information Prom lilerature
dealing with this subject could be found, The Tillis localily is unreason-
ablv isolaled, Its North African area only includes Moroeco and Algeria
I MamE and WERNER 1837).

s Norlh Ameriean area strelehes from e Pocifie o the west 1o
the Allantie in the east, From south-east Canada in the porti o Texas
i Lhe south, with the main point of its disteibution west of The Missis-

sipp.
Geaster Drummondii BERK,

Description — (See TH. G, L. FRIES 19210

Ecology and distribution. — "This species. characierized by its hygro-
seopic exoperidiom, is a lypical steppe fungus, In Seandinavia it has
only hieen known brom three localities inthe Uppsala region. The present
wriler lound it in 1946 on sandy soil along o road near the sea in

Oskarshamn (smakund).
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Fig. 17 Genster mintmies from Golland. =03,

In Europe it is reported from Hungary, Kaukasos and Germany
IHoLLOs Le)), Outside Evrope it is known from Austiralin and Tasmaniz
ICUNNINGHAM 1946). Soulh Africa (BOTTOMLEY Le.). North America
[New Jersey| and Soulh Ameriea [Bolivial (Horos Led.

Gieaster fimbriatus Fr.
Description, — (TH, L. E. Fries 1921,
Ecology and distribution. — This specics oeenrs generally in woods,
s Pounad i1 in o characteristic Koclerio

The present swriler, however,
plonea - conomunily i oeaslern Scanin among  Tolestone  romwfe,
Geaster munimos, (.opanes and Dizciseda Bowiste, T8 may consequently
be eharneterveed a5 o Daeultative sand Tonguas,

(reaster minimus scnwens

Description, Faroperidiom revolule, 13 con in disen, splitling
approximately half-wav into 7—10 acuminated ravs, wt forpicate:
myveelial aver adnate wilh adhering sand pacticles and vegetahble debris
nol forming a basal eup: fleshy Liver ochiracconus whilish, craeked,
but not pecling off,

Endoperidinm subglolose, 05— 1.5 cm., when fresh sessile, when
drey pedicellate, grev or bull, when voung covered withe wlutish geanules
apophysis gencrplly well developed; peristome conical, Timlwiate, oul-
lie surroiuded byvea definite groove,

(loba vmbor bBrown, Cepdlitiom heeads paler (han 1he spores
d—1 . in diam

.'H'pur{'# globose, 4.56—5 bLirowi, \-;ﬁlll"\l'l'i.' VOTELIC S,
} b,



Fig, 18 Geaster godreifidus, There bs p steiking difference belween this species and

la. FTECTREEELLS CE. fig. 1A and tae text),

Taxonomical notes. The delimitation of this species has been much
diseussed. CogkEr (1923 24) and CokER and Coven (1928) considered
Geasfer mindms and Geaster guadreifidus | =G coronafug) 1o b den
fieal, Conmevcimast (14 was of the same -||-E|1i--1| ard treated them
uncer the name Cn miings PERS . Aceording 1o Grssinauast the species
is very variable and the different lvpess o exoperidinm, expanded

f, nypnimmpg s, Fornicoale fs, coromafirz:]. AR (v. (APENFL
Fiassp oand saceale (lending to ofn triplers) represenl only ditferent
forms of the same species, As to the peristome he weole sseated on a
(Lpttened silky zone outlined by a depressed groove, or the zone may be
iitcident amd the groove absents, Concerning the spore size he s
Iwao types can be dislinguislied, one with spores averaging 5—6.0 i
the other 3.5 4 e, In his dingnesis, however, he stilod  cspores

L5055 o0! Cussivgnam’s avgnment cannol be pecepted, even
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oie has o wide species concepl. 6. mimimus and G, guadrifidus are
alike i some characterisliics, ok essenliad feabures separale them., =, imi-
etémmiees s o smaller size, is nol fornicale, has 7—10 exoperidinm-rays
Its spores are larger 3.5—5 ¢ and darker. (5 quadrifidus is fornieate
and has only 403) exoperidiume-rays. s spore size is 2. 30w (For
comparisin see fes. 17, 18] In my o opinion they are elearly distinet
[Fom cach ofher. AL LaverE (T94EDL) as woll as BorrosmLey (1548) Founed
na reason for uniling the species.

History, — Tw. €. E. Frigs (1912, 1921 b) staled that this species has
only been found onee in Sweden, al Krokek in Marmorbruket in Oster-
golland. In recent vears it has been discovered in several Swedish
focalilies, in Uppland {SAXNDBRERG 1940}, Vistmanland (DEGELIDS 1943 .
Lappland (Hewrz 1947), Bohuslin (ErLaNpssoy 1948 and Gotland
15axpBiERrG in leller), To these can now he added also three loealilies in
Scanin.

Ecology. We have very little information aboul the ecology of
i, minfmus. SANDBERG [ 1H40 has, howeser, made certain sociological
analyses and invesligalions of the soil at Billudden (Uppland). He eon-
cluded thal & mintnos seems o be dependenl on lime, SANDEERGS
surmise is probabily eorrecl. The map of foominfaes in north-weskern
Europe shows lhat it only occurs in districts where the roeky or loase
strata conlain lime,

The substratum of the Scanian places have a relatively high e
conlent. The substratuwm ol its loealities in Lappland consist of dolomile

G minimme oeears in Seania o tvpical sand-grass-heaths |(Con-
corning hwir composition see pag. 72).

Deseriplions of ils habilats from abroad give us hitblle mformalion,
Thus Howrds (Le) [orig. German|: (<11 grows on grassy soil, in sandy
[underlining by O, ANpERssoN| places or in pine-woods belween Fallen
leaves.=). EyspioveEs (1937 I, 19420 mentioned  «Duness=, = Dune
heathse as places for growth and also menlioned o few plants which
grow with il. eg. Hippophoe rhomnotdes, M. LanGe (Le), who found
fr. munimg in Greenland deseribed it as follows: = On south slope (200 5
on very dey loess, under isolated Saler glaca, in spirse grounmd vegeta-
Lo (Cedamragreostis par purascens, Corer supina and a poorly developed
lead lavero According to Borrosmiey le) it grows amongsl debris
wader bushes and in open ground. All the South African localities lie,
however, in arid regions.



Fag. 19, Geaster mindmus in Scandinovia,
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Scandinavian Distribution.
sSweden,

Skdane. Vitaby, Vitemdlla, in the summer 1947 FExNNma Fuies
{5.); in sand-dunes, Aug. 1947, Rop. E. Fries (5.). — Raviunda, Hav
fng-Kuodbdiek, sand-hill, wmongsl Ardhericnm Liliago, Astragedog are-
nieerives, Tulostonma brunwde and Geaster s, 20.VT1L146, OLOF AN
pErssoy (Lo, — Villskiovle, »Villskovle Dreivae, amongst Anthericom
Liliago, Astragolius arenarins and  Pulostoma bromeale, 16,V 1945,
(ILO¥ ANDERSSON (L.).

Golland, Boge, Tjelders. 15.VIIL1910, Guxsyar BOMELL (8., —
Hejoum, s Hejoum hiillar:, Time rock at s Riomhajdsgaltens, NE of the
church, 30.V, 1946, Bo PETERSON (5.0, — Gothem, at the mouth of the
river Gothemsan, in Thymaos Serpylanm - conunily 1945, GUSTAF
SANDBERG (in letler).

Cistergitiand.  Krokek., Marmorbrokel, 11X 1890, VI, 1892,
G. Marme (U.).

Bohoslin, Kirnd, Syd-Kosler, Kilesand, sandy beach, 5. VIL1947,
STELLAN ERLANDSSON (5.).

Viistmandand, Salp, near Ulricclund, open area in Corglas Avel-
lena-Popiilas-grove al Visterdsvigen, 24050942 (5, U} Gruvan,
Aspenslorp, amongst pine-peedles, al the edye of pine-wood with folii.
Ferous woods amd shrubs 170X 1942, Guswar DEGELIUS (8],

Uppfand. Djurd, Runmaro, Nore, 3XL194G, B RypRERG (5. -
Alvkarleby, Billan, on a sandy avea with Juniperus, on ealeareous sand,
VIIE1929, 6.X.40, G, Sanpeerc (S, UL); Billudden, al the south part ol
the Sagarboviken, SOOI 1045, ibid, (1L} Billudden, Billskaten, 290X,
1946, . SanTEssoN (L),

Tarne loppmark. Rirana, Ortovare (HerTe Le).

Iy e o im n e k.
Sfeefland.. Boserup al Roskilde (FERMINANDSEN and WINGE 1944).
Jutlond . BRanders, Volk molle (FERDINANKDSEN and WINGE Le.).

Norway.
Cpland, Sondee Aurdal in Bangslien, 18649, CHr, Somserrert (L),

Extra-Scandinavian Distribution. Cienster minimus has o world-wide
distribution, bul as lhe synonymy is very confused our knowledge of
ils lokal aren is greally Hmited. From Durope il s known in Poland
(TEODMROWICE 1036), Germany  (GRaMBERG 1923}, Holland (Evxn-
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Fig. 20, driraster prores Ieom lavlunda, Haviing 2 (Wote the suleate mowth!

HOCVEN 19371, Franee (Hovids 1904), Switzerland (HoLeds Le.), Ausiria
THOLLOS Le.l, Grechoslovakin (S 1926}, Hongary (ILOLLOGS Le.), sand
Jugnslavia (HOLLOs 1o,

Avcording to LLovp (1902), CokER and Couvch (le.) &, mininis
15 widely disirtholed o the Umied Slates. It also ocears n Canada,

Jamaiea and Mexico, In South Ameriea i1 is only known [rom Eeaador,
Geaster minimes is the only species ol the genus thal hitherto Lias been
found in Greenland (M, LaxGeE Led. Frion Asia only a few records
are known, Tiths (HoLL6s Le.), Japan and Indin (BoTToMLEY Le..
L mysell have seen speciniens Irom China {in the Herh. of Helsinglors
sulv noin. {3, gremalosns) .

CLErasn (1954) and Cossiscuas (1944} reported if from South,
Coenteal wnd Western Australin, Tasmania and N, Zealand.

From Africa (7, mininias is hitherle only known in South Afvica
i BOTTOMLEY Le.|.

Feaster nanas Prus,

ﬂﬂﬁtﬁﬂtiﬂn. Eraperidium 1.5 —3 em, splil up to the middle inte
H5—8 peuminale ravs: f."q'n'n"lrjr Ietper addnate, smoath or somelimes eracked.
ochreeous o uniber browns mygeeliol lager persistent with sudhering
sand particles and vegetable debris,

Endoperidim (.5—1 em., subglobase or oval, pedicellale wilth a
pronouneed apophysis, lighl umber brown wilth o whilish farinose
covering: peristone well clel i, 1]11-:1-_'-,-94_], wilh o sulesle monil

tileba dark uwmber beown, Capillitem threads 5 7w in diam,

Spores spherical, verrucose, brown, £.0—06 w.
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I'ig. 21, Grosfer aangs ftem Ravlunds, Skepparp:

Taxonomical nofes. — . nonus is well separated fram G nrindmrs
by its suleate mouth and larger, strongly verrucose spores, GUNRINGITAM
(8} excluded {3 panos as o sepanile species and referred i to (7 pee-
firwetirs, In accordance with HoLLds (Le. CogEr and Couvcn (Le), and
Borrovmiey (Le| T consider Gonongs as oo dislinet species thongh it
cannot be denied that e species are nearly related, CoReER aud Coucn
(e donot know the dingnosis of PERSOON as they eall it (7. Selimidelii
Vire, and mention only a svnonym . Rubenhorstii KUNzn,

History. The firsl find of & nonus in Sweden was made by
. KvsErkERG in the vear 1880 (To, Ol B Fries 1921, It has been
observed in Oland, Golland, Uppsala, and Bohuslin. In recent vears
it has been discoversd in Scania.

Ecology. From an eeological point of view 6 pinimws and
5. nanus are elosely relaled, az they both are loeal ehuracierislic species
in the Scanian sand-grass-heath (see page 72). The map shows Lhat
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Fig, 22, Geaster marns m Scandinavine The Uppsadn ocality nol magyped)

o memres, as well as G, pndmns, are confined (o districts where the rocky
ar loose strala conlain lime,

From abroad there are na special deseriplions of the habitat of
Goorwrnees, bl (e informalion given provides an indieation ol the
general charaelerisiics of the habitnts. Aceording to HoLLas (Le) it
grows =i the sandy heaths of (he Hungarian plains, belween grass
and wooded  places, mostly in the moss.c In Switzerland  (Favee
el RunnE 14T 0 s said o ocear logether with Talostoma bromale,
¥.ogronulesin, Disciseda candidea and SEpe copilloalo,

Scandinavian Distribution.

Sweden.

Skane, Loderup, Loderup’s beach, on sand-fields and sand-hills,
2XAM6, Duor ANpERssON (L. — Vitaby, Vitemalla, sand-lields, in
the summer 1944, FENNIAa FRIES; Aug. 1947, BoBb. L. Frigs: 16X 1947,
OLOF AXDERSSON (L) Eaviunda, Wnabdck-Having, sand-hills,
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Fig, 238, fhscrsedo Booista Prom Ravianda, SKopparg.

10X 1948, OLor AxpeErRssox (L) Kungsmolla, on sand-hills in Koe-
feria glanca - community, 2LIV 1048, Oror ANDERSSON and Aaw-Manme
BrifpicayM (Lo, — Brosinr in the neighbourhood of the railway sta-
liom, G.VTL1945, Ovor Axpersson (L. Maglehem, 1 km W ol the
chiurch, sand-hills, 20.VI0.1948, Oror ANDERSSON  amd  ANN-MARIE
Britnrcas (Lo): L. Julebodn, sand-hill, logether wilh Todostamea b
male, T LME, OLcr ANDEESSON amd Anw-Mawie Butoieasm (L)
(Hand. Between Fivjestaden and  Torslundi, growing on sandy
soil, together with o, Prfsofilla pratensis, L3IV 1913, 5 G0N BLoM-
ouisT (1), Storg Ror, 1912, G, LacerHERM (T G E. FrRIES Le.d.
Gotland.  Storn Kurlsé, on the s Alvarels, 11V 1013, R, SErxax-
per (U} Martebo, Snaldarve, the s Ancvlosvallen-, VL1914,
R. SErnaANDER (L1}, Hardhem, Lingvide, pine-wood on sand, 28 VI
14945, BENGT PrrreErsson (L), Gritlingbo, Sandes, on a previously
culliviled sand-field amongst Corgne phorus canescens 28. V. 1846, BENGT
PETTERSSON (U, &), LospeLy & Nassreunr Fungi Exs. Ups, 1440,
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thscisedn Bowsto, collecled by GEER-
h. Capillitivm: threads amd
Capillitim

FPig. 24 Capallitiom (hreasds aned - spores: of

stafeEv, (Specimiens in fhe Heel, of Pppsala). O Gy, —

spores ol Thsedsede Rovisfa from Hovlunes, Skeppoep, 3 G040 -
theeads and spores of INseesedly eimdidlo, 10 GERY)

Bohustin, Karnog, Svd-Roster, Kilesand, saondy beach, S5VTL1T947,
STELLAN ERIANDSSON (5.0,

Stockholm, Djurgdrden. [X 1880, K. KraELBERG (5.).

Uppland, Uppsala, in the s Linghagens, 18, K Heotese (T
C. E Fries Lel,

Denmark.

Mallamd, Svinklov and Slellestrand (FERDINANDSEN and WIKGE

RIE X1

Extra-Scandinavian Distribotion. Like (4, milienns, G nogns s ang
exlensive area. In the rest of Europe it is known from Poland 'TEo0-
poROWICZ 1936G], Holland (EYNDHOVEN Le.), Germany (GRAMBERG Lo,
France (CorBrgre 1924—29), Switzerland (Favee el Rupee Led, Haly
(PETRL 19089), Hungary (HovLos Le).

According lo LLoyp (1902 and Coker and Covcen (Lo G, s
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weeurs in the Uniled Slates (sub: nom. (i Schoddelii), but il seems
[ be much vaver than G, minfmos. It is knownr only from North Coros
lina, Virginia, New Jorsey, Nebraska, Texas and Cula.

CUNNINGIAM (Le.) reported it from Avstealia and BorToMLEy (Le.)
from South Afriea,

Disciseda Bovista (KioTisch) KavpLy

Description. — Eroperidim 1 5 cm,, depressed globose brittle, the
apical part disappearing, encrusled with sand particles, blackish-hrown,

Endoperiditm  of roughly  lhe sume shape, smoolh, leatheory,
opening with a pore, whitish to grev.

felela olive - brown.

Capitlitiecm threads thick-walled, hroken into lesser pieces, & 4 u
thick.

Spores spherieal, strongly warted, generally provided with a shart
pedice], G—9 .

Taxonomical notes and history. The species oceurs under many
names in lthe lileralure, and as the deseriplions, especially the older
anes, are nol comprehensive, eonsiderable tronble has arisen o deciding
the svoonymy andd the distribufion of the species,

A commendable effort was made by EYNDHOVEN (1942, and therce-
fore 1 shall only review his work brictly and add some supplementary
malerial.

The genus Disciseda was defined by Czennsiaiey (1845), who gave
the following deseription: »Capillitium Tilamenta simplicia, aequalis,
parew. sporidiis eonspersa: Peridinm duples, exterius volvaceum, in
Iasin disciformem, pededentim descendens, inlerius membranacenm,
osliolo dehiscens Morphaosis subierranea. s To [his genas he also added
thie species eaflabeseens, eompocta and mallis, He gave o very scanly
deseriplion of hese, however, and did nol eomplele i1 with pictures,
I eompacta is considered, among others, by Th G IE FRIES (1918,
LU2L} as svoonymous willi 10 Bavigte, 11 seems very |:t'nhuh|+' thal this
15 1he case, beeanse CzerNIAEY (Le wrole thal 1 cofrpecli wias
sionilir to Bovisto plaanbea, but Tis deseription can apply equally well
to 1) candide. Bos. E. Fiues (1909, however, stated that lhere is a
vieh material of CEERNIAEY's compoetn in the Botanical Moseum al
Uppsala (Herh. E. Fries), collected by CZERNIATEY himsell in Ukraine,
Aveording o FRIES compueta is e same species ns deseribed by
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Howrds (14 sub nonn debreceniensiz) and MogGan (1892 sub nom.
sihterraneal. 1 have studied CRERNIATEY's eollection of compacte and
there 1% no dooabt that it is identical with f). Baoiete,

Three years before CaerNiaiey had delined (he genus Disciseda,
14 Booiste hod been deseribed by Krotzscn (1843) sab nome Gedster
Bewixta, from o malerial eolleeted in Fern. KLorzsck's malerial, whicl
was preservied. has been invesligaled by HoLLGs and found to apres
wilh 1), debrecenionsiy (=1{). Bowvizgta) HENNIKGS 1901, EYNDHOVEN Lo,

Rrorzscn's description reads in oextenso: «freaster FrRIES (1L p. 8
... lreaster Bowist. Peridio exteriori paocifido, faceido, brevis interior]
sessili, globoso, tenui, papyracen, argenfeo-caesio, nilido, ore subplana,
denlato-hievro, nudo,

Peridinm exterius lenue, Caceidun, usque ad medivm in lacinias
(—01 extus umbrinmmom, ant saturate fuseum, intus sordide albidam,
peridio interiore duplo brevias, radiis bifidis. Peridiom inlerios sessile,
olobosum, lenuissimum, glonbrom, argenteo-eassium, nitidom, ', une.
vi lulum. Ostiolum planum,  demum inaegqualiter  dentato-laceram,
nuduny, Capillitiom argillaces-foseam, Sporidia globosa, sessilia, uni-
nuelealn, sordide fusen,

Ad lerram circea Pisocomam in allis Peruviaes

Ilagsvainsky (1877 did nol know either CZERNIATEY S or KLOTZ801 'S
wiarks, and for this renson he deseribed Discisedo Bopista as new o
seience under the name of Globarie debreceniensis, SorRokis [1890)
placed it under Bovista plombes, A caveful examination of SOROKIN's
deseription and pictures makes it obvious that fi Hovista was inlended,

In Amerien the hlu'{‘il"\ was firsl deserilwed |r_".' Prok -:lﬂ?ﬂ:l. whi
also placed it under the genns Booisfa and ealls it B, subferranen,
MoaGan (1891 -92] founded an enticely new genus, Cedoastome, and
callod e species €. subterranea, TiEssinGgs (e adopled this gens
e sand introdoced the combination Cotosfomg Booisto,

HoLvds (10031 diseovercd CzerMiaiev's work and broughl 1o
light the latter's descriplion of the genus iseisede, Hounds (le.)
called the species 2 debreceniensis, Laler (19041, however, he main-
tnined Ul L debrecenivnsis wis synonvmous with Gecster Dooisha,
In secordance with the Rules of Botanical Nomenclature the species
name Sopigla should have priority, baf OLLGS inconseiguently Keeps
to I debrecenionsis, CusNiNvauaym (1927)  considered 1) eervinve,  de-
seribed by BErkerey from malerinl collecled by DARWIN in Palagonia,
lo he idenbienl willh [ debreceniensiz, EYNDHOVEN (e}, however,
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has nvestignted The type malerial of D, eeredng and fonnd hal il does
nol agree with 1) debrecencensis (=10 Bowpista), The correel name of
the species should be [) Bowiste. Ulus combipation was Diest used Iy
Kampry (Kavipny and LEE 1936)
The genus Prseiseda was reported as new in Seandinavia by T (

I Fries (198}, He reported the diseovery of Dwo species, 1) compria
|— Bovizt) and D pieegmseissa (=condidal  from Slotishacken in
Uppsala. This loeality has been destroved, but both speecics have been
Found again laler in a oeighbouring locality, For nearly thirly vears
Uppsala has been the only known Scandinavian place where it has
bheen found. In the vear 1946, however, [0, Borista was found in Seann.

Ecology. — Any aceurate deseription of the milieu in which 1) Bo-
pista oceurs has nol previously been mode Soctological analyses of
the Seanian hobilats and certain inveslignlions el the c¢hemieal aoed
physical nature of the substrabum have now been made. In Scania
{4, Bowviste is acharacleristic species in the sand grass heaths, constiluled
mainly of continental flori-clements icf, table 3 and p. 72).

Herros mentioned il as very Iypieal of Hungary's sSandpusela
and also apeaks of having found i1 1200 m. above sea-level, JL Bopista,
logether wilth 2) carelicla, Secoltum agartenides, Wycenastrim Corine,
Asfroeas stelledus, Todestomn bripade and T ogronedosem, were included
i the mveo-sociological analyses, carried out by DE UBRisZy (L8#43)
the commmunities of o« Festoeetom paginataes and o Hrametum tectorum
which are distinguished by their xerophyiical characler. Concerning
its Duteh loeality EYNpHOVEN (Le) wrote: . . . The locality is very
inleresting, as there is a fine vegetation of Geastrom nonem PERS. and
ol Greastrum Dadiom PERS « The scanly informabion aboul the habitat's
charvaeteristics in Amerien cesemble European comdilions, «Growing in
thick sandy soils, according to Moncay (Led. [ is anleresting 1o
inle the ocourrence of 0. Boeesta i drey, sandy soil in Puna de Jojoy.
SO0 nr. above sea-level, in-South America (Row E. Fries 1904

Scandinavian Distribution. — In Scandinavia 10 Bopigio is only known
from Sweden, s area resembles hal of Talestoma gronelosune as il
does uot oecur on Oland or Gotland

Sweden
Skane. Ahus, 8§ of Horna Railwav station, sand-field, 231X
1946, OLOF ANDERSSON and AXN-MARIE BRU'DIGAM:; BYDBERG (1949), —
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Fig, 25 Tl todal distribution of Oisciseda Bopisto.

Maglebem, L ki 15 of the chuceh, sand-hill, 20.VI01947, Ovor ANDERS-
SN Boavionda, Koangsmiilln, sand-hill, 24,0V 1948, OOLOF ANDERSSON
and AnN-Mante Brilnicas:; Haviing-Knabick, saod-fieldl, (OXLTHES,
Ans-Manis Bri'Duiasm: Haviing, on sand-fiecld, March 1949 [HypseEna
L&y, Laderup, Loderup™s beach, on sand-hills, Fel, 7 (BYDRERG
Ley. — Degeberga, 1 km, SW of the church, 271119560, OLor AN-
DERSSOXN.

Upplaned. Uppsala, Slotishacken, on the foolball Field, IX 18902,
IV, 1917, Tu G K Fries (U} Polackshacken, 18X 1938, 1. Ssrrn:
ahoul 2000 m, L of the end station of the leamway, sandy soil, X934,
GUSTAF SAsnBeEnG (U,

Extra-Scandinavian Distribution. — Like many other sand-fungi 1. fo-
wista has o bihemispherieal distribution.

In Ewrope il is konown from France LLovp 1906), Germany
(Hownes Le.), HoLkds veported many localitics froon Hungaey, 11 has
alsa been recarded Trom Cancasus,

Only a few localifies are known from Asia, Al-Tabe ([10LLAGS Le
and Siheria, prov. lengseisk, distr. Minosinsk leg. A JAVORSEL in
Herly. %0,

I the Uniled States it is distribuled mainly in the western and
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cenlral parls. LLovn (1902) and Coren amd Couven (1928) recorded il
from  the following slales; Colorado, Kansas. Michigan, Minnesola,
Nebraska, Washington, Wyoming and South Carolina, To these can
b ekl Arizona, California, North Caroling, North and South Dakota,
lowa, Idalin, Montann, New Mexico, Oklahoma, Oregon, Texas, Ulah
iLoxG in letter). CORER and Couch (le.) gave also a reecord from
Canada,

In South Amerien theve are only a Few localities known from Peru
(Kroveson Le), Argenling (RoB, Fries Le.|, Chile and Bolivia (Liovn
1906) .

BorroMmLey vecorvded il from Sounlh Africa (sub nom. fL :'rr':rr'urr_l.

CUNNINGITAM (1926, 1944) and Crepasn (19341 repocted it from
Anstralin and New Zealand,

Disciseda candida (ScuweEin,) Lioyn,

Description. — Ervoperidium depressed globose, 0.7—2 cm.. britile,
the apieal part breaking away cireumseissilely, lhe basal parl persisting
as o small, irregular sand-inerusted cup, blackish-brown,

Endoperidiom of the same shope, ash-grey. finally brownish;
deliscing by an apical, Hmbriate mammose mouth,

fedeba olivaceons-pale brown, Copillitiem threads 3.5—5.5 —6) s
almost hyvaline to pale brown.,

Spares globose, 4 5.5 e, slmost smooth or Finally and sparsely
wirted, withoul or with a stump of the pedicel,

Taxonomical notes. Macroscopically ). Booista and [, comdida
resemble each other so closely that a differentistion is diffieull, buot the
ornamentation and size ol the spores dishinguish (hem from each oller,

History. 1) coandida, as already bas heen pointed oot was known
in Sweden for thicly vears only Urom Uppsala, Doring laller vears il
Ty ailso Been recorded Droon Scania (Byvosers Le), Aveording o Byn-
BERG (he first find of £ candida in Sweden was made by HoveELL
in Stockholm suly nom. Bovisia plumben) .

Ecology. 11 helongs 1o the same ecological and phytogeographieal
group as [ Bovistn. From Sweden there exists no detailed deseriplion
of ils milien, bul the loealitics in Scanin (ssand-hills») indieate the
ceological relation Tiwetween the species,
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FavaE and BupLE (e elassified @l as a typieal steppe-fungus,
which in Switzerland appears ogether with, among olhers, Stipea eapel-
fecder, T, brameade, and T, gramadosum us well s Geasler nanns, HoLLas
(Led menlioned it as characleristie of the «Sandpuszta: of Hungary.

Scandinavian Distribution,
Sweden.
Skane. Raviunda, Haviing, on sand-hills, Muareh 1949 (RvnreERG
L), — Lioderup, Liaderup’s beach, on sand-hills, Fel, 1947 {RYDBERG

Lo, — Falsterho, 1051946, OLOF ANDERSSON,
Stockliofm. Ladogardsgiede, 4 Apol, 1804, Lars BomMELL (sub
nom, Bopista plamben) (8,), — Fiskarclorpet, side of road, July—Aus,

I8 | RYyDBERG Le:).

I pplearnd. Uppsala, Slottshacken, 1X.19102, T C E. Fries (11);
about 200 m I of the end station of the framway, sandy soil, X193,
0. 1045, GusTar SANRRERG: 1R.X_ 1938 H._Ssiren (U,

Extra-Scandinavian Distribution. — f2. condithr seems o be much rarer
i BHurope than £, feiisfr,

I has been veported from many loealities in Hungary  (Honios
Le. Morsz Le.|, ALEXANDRI (1934 vecorded it from Bunvania, 11 is also
knevwn From Mihren (Herb, Stoekholm).

From Asia il was recorded by Sorokis (Le ). Honnos (Le) also
mentioned it From Ural, bul without any definile locality,

Like fh Baeista 1l oceurs in many slales of Ameriea (Looyo e
Coker and Coved Le.), and has also been reporled from Mexico,

Aceording toa nole 1671) by LLoyn (1916—1914%) it has been Found
in South Ameries: in Argenting, Urugoay, Chile and Brazil,

BorToMLEY (Le) reporled il from Soulh Alviea and CUNNINGHAM
(e From Aostealia aodd New Zealand.

Disciseda pedicellata (Mohcan) Hovvds

Description. (See CORER and CovcH Le.)

Taxonomical noles. I have nol seen the Swedish material, col-
leeted Iw RypeeERG, for which reason T eannol wilh eertainty decide if
fi. pedicellate is a good species, [ seems W De nearly related o I Be-
sl of which il s possibly only a vaciely. Rypsena (Le.} writes Thal the
spores have sa short pedicel rarely up o 7w As Rypeesa does nol
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reber booollier papers than MorGAN"s (1892, 1 will here call altenlion
o the descriptions of GUNNINGHAM (1944) and BOTTOMLEY (Le.| which
state that the length of the pedicels is 10 g or more, As maximum length

they stale 25 and 374 w respectively

Ecology and distribotion., — ByvoeERG (Le.) reports it from only one
lovenlity, Lidernp in Seankn, where it oeeurs on sand-hills. Like ollier
[hseiseda speeies il seems to be an obligate sand fungus, 11 is disteiluled

LLE I"..::]."|”' Sourlh Alriean, Aostrabin and North Americn,



Fig. 27, a, Capellitioim threeads of  Pafosfoms bromeefe, (=0 G200, b Capillitinm
threads and spores of FPrlodtoma griogaloseme: (50 GiH]] .

Tulosioma bramale 'BRs.

Description, - LZeaperidiam globose to depressed globose, G— 10 mm,
thas, brittle, fimally disappearing from most of he apper pact and
pitly persisting ot the base. dark brown,

Endoeperidingm af the saone shape, 0.5—10 mun. membranneeons,
grevish while or pale browne Slomg 1—L5 mm, shorl tubular, rownc,
margin enlive, typically ducker than e rest of the peridiom.

Stem 24 em, smooth o slightly sealv, nol or somewhal steiale,
fistulose, chestnul brown or bay brown, will a0 basal oveelial bulb,

filefrer rust-coloured, Capillitiom threads septate, septa somewhat
swollen; branched, 5.5—6.5 .

Spores globose, L 6w, ochreaesons beawn, slrongly bil gencerally
sparsely echinlate.

Taxonomical notes. Whether T hroneele consigts of a mumber of
spticro speciess, is difficull fo save 1 have foond the Seandinavian
popibation quite uniform. In my opinien the variation of the micro-
seopical and macroseopical charaelerislies lies wilhin the normal varia-
lion range. RvpRERG (L) menlioned ia., 7. floridenum as new o
Sweden, T have nol seen Rypserc’s material, bul 7. flosldonun accord-
ing lo LLoyp is only o svaonym of T Beamale. T, mamimasin, Tedees-
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nodea leprosa, Tylostoma leprosum, T. pedunculatum, 1. pygmeern,
Torafum, T.osimulans and ¥ melmocyclum are olher synonyms ol
T breande,

History,  LINNAEUS knowledge ol fungi was comparalively seanty
for rensons That are easily explained. Among the small number of
species, however, which he ireated in his Flora Sueciea (17451, Talo-
stom bromede was deseribed as follows: sLyeoperdon longissimom
capilulo globuso, are exvlindraeco integerrimo. . In Speeies Planlarom
11753 Liswanus gave lhe species in question a binary deseriplion:
Lycoperdon pedunculafum. Concerning the place of growlth he reported:

Habital in Sennia eampestris foeis arenosisy, Did LINNAEUS observe
Tuwlostoma bromode doring Wis student vears or did some other alert
observer inform him of its diseovery? We shull probably never receive
an answer lo This question. LINNAEUS” reporl appeared in the works on
flora which were published durting lhe latter part of the eighteenth
cenlury and al the heginning of the nincleenth,. According 1o LUJERLAD
(1798) It grew on sand-hills and was described as rare. In (he thicd
edition of the lalter's flova (18161, in which the fungi were reexamine:d
by LEvias Frigs, it was said o grow on seaweed baoks in Scanis,
WAHLENBERG (1826G) also reporked it From Seania, and Trom he Upp-
sal districl, Aecording to MOrxeER (1835) WAHLENBERGS repor] con-
cerning the oceurrence of T beomate ol Uppsala was incorrect, He
maindained  that it muost have been confused  with T, fimbriviam
| = grondosam) . Probably MORNER was not righl. I have seen the mate-
rial eollected in Luthagen at Uppsala from Liciestan’s hecharivm which
ropresents T, bromale,

For nearly n cenlury Seania was the only Swedish provinee in
which T. brumale had been absorved with any certainty. First Ipias
Fries published a definitive localily, namely Ahus. where il was lnfer
observed by Marme, wilh many others, most recently lasl summer,
During the nincleenth century it was collected in Ostergitland (Tr. C.
E. Frigs 19210, Thus the above-mentioned localities were the only ones
known with any eectainty during the nineteenth century, Doring the
twentielh eentury il has been encounnlered in several new localilies, in
Golland (To, G B Tries Le., Morzen Le), Oland (Minser el and
Uppland (MOrNER Le. Saxpeedc 19400, Up o TH2 mest ol the
loealities were distribuled in Golland (MOaxen Le . From Scania,
also, twa localities were mentioned besides [he Ahus Jocality, the sandy
stretches al Vitemolln (STERNER 1929 and Haviing, Ravinnda parish



53

[ANDERSSON 12, ITDOLING 19451 In the west of Sweden il owas ol
previouwsly known, bul KREANDSSON (1948] has now reported il from
Bohuslin, During 1941, 15, 16, 47, B it was observed in many Scanian
localilies, w fact which has given dise o this resimé ol the Swedish
history of lhe discovery of the species,

Ecology. — MURNER puve in the above-mentioned works eertain
clues 1o The vegelation in which Twlostoma broanale grows, Thus he
pualdished fwo vegetation analvses from the Tulostona bromede habilals
in Golland, Among the phaperogams and crvplogams included in 1hese
analyses worthy of menlion aee Ardemisio compesteis, Coaror dremari,
Anemeane preadensis, Ceeastinm semidecondrnm, Thafdinm abietinmn,
Toriudi raradis “ruealiformis, Cledonta rangiformis aml Cornfcalaria
acitlecta. 1o both loealities the vegetalion was reported as entirely
closed.

In SANDRERG s :1:&:1[}‘51'-‘ from Billudden it oceurred logelher with
Fragurcia vesco, Hippophae chomneides, Plantage lancealata, Silene
nudons, Victa Croceea, Thoidimm abicfinam, and one Cladonia-species.
Conecrning the milien il was added, moreaver, that the species together
willh Gerrster minfumies, Booistelle ecbinella, und Boeista plomiben belong
b the dry sandy sotls of the lower epilitoral or o the sparsely grown
thickets on sandy soil, Further, the opinion was pul forward thatl
Tulostoma and Geasfer minimus and Bovistelln echinelfe are lime-
constant, which is presumably correct, This informaltion with SERNAN-
DERS analyses from the sirelches of sand o al Vitemdlla are the only
reports giving any indieation of the vegelalion in which il appears
in Sweden,

In Scania Tulostoma bramele is bound 1o the sand-grass heaths,
the so-called Keelerio gieucoa-vegelalion [ANDERSSON and WaLmiEIM
196), Por comparison see table 2 and the detailed deseription of this
visgelutinn on p. 72

T, bragele is always associaled with the oceurrence of Tortalo
ruraliz “rouealiformis in Scania and Gotland, Whether Tidostoma bru-
male lives in symbiosis with Tortula recalis® ruealiformis is difficull
lo say, This matter must licst be experimentally tested before one can
form an opinion. The reason for its intimabte oceurrence must first be
Iraced to their similar ecological requirements.

In his deseription of Torfedefum raralis™ ruraliformis Gams (1927)
referred lo Massawr (1900 fig, 2424 and wrate: « Die lelelgenannte Figor
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reigl die Vergescllsehafiung mit Erodionm und Trelostoma brumale,
Dicser Gasteramgee! scheint in Wallis derarel an die Tortala gebunden,
dass ich ¢in .LI!_'l.'!'IlIr-Ilh'l.'l'l'll.:I;:lrl1i.!'i annehmen mochle wie .i“ von rahlre-
chen Laub- und Lebermoosen bekannt ist, »

In thes moss and lichen commuanities, described by REIMERS 189405
from Kyvilhauser and Huave, T, 0rogmaly occurs with o thermoplale
and xerophylieal flova, recalling from muny poinls of view |he Seanian
sand flora. In the analyses were ineluded among others the following
mosses: Barbula conveluta, B Hornschuchioma, Brygnm coespiliciom,
Ceratedon purptireus, Encalgpta valgaris, Fonoria mediterranea, Pottio
luneentats and Tortula ruralis, OF lichens may be mentioned Pelfigera
cufescens and Toninig cacralecenigricans, The therophyles, also, are
astonishingly numerous, e.g., Cerasfivem pumilan, Hornungin petraea,
Hiotosterm nbelfotin, Myosotis arenorio, Sevifrega tridaetyglites and
Sedum oere.

In the Koclerin yluoen - Jurinea cyenoides - nssocialion from ihe
Rhincland, deseribed by VoLg (18931}, were also included among olhers
Tulostone brnfe together with he characleristic battom-layer spe-
cies Tortwla rocalis and KRhocomitrinm  caonescens, The (herophyles
make up roughly 353 per cont ol the lal number of species, Among
the xerophylic chamaephyies and hemicryptophyies mention may be
mgde of Koeleria glanea, Helichrgsum avenorfum, doarinea egonaides,
Artemizia eompesiris, Silene (Mites, Salurefa Acinos and Sedum acre.

T. brumede nsually oceurs on elean sandy soils bot s also fomnd
here and there in the thin covering of carth on the lime rocks. 11 seems
o e able 1o colonize localities where the possibilities for germination
and existence for olher plants are scandy. GrEis (1945 gave the fol-
lowing example: =, . . S0 fanden sich auf cinem Felsen an der Donan
galilreiche Froaehtkieper von Tedosforma mammosnm (cinige Tauzende].
withrend von hitheren Pllanzen nur Seduat spurivm, Hieraeimm Pifogella
und einige Griiser und von Fleehien aueh nure wenige Exemplare vor-
handen waren.»

T brumale is bound (o a calearcous subsiratum within the whole
of its distribution area. From the diagram it is seen that T, broemale
i Seanin s correlled with a substralum with alkaline reaction and
a relatively high eleelric conduetivity, SANDBERGs analvses (roon Bill-
tdden adso point 1o this, The same s beoe of Golland, Trom whence 1
analysed a few soil snmples, generously placed ol my disposal by Mr,
Besar Perrensson, In the Bhine area il occurs on sandy soils with a
Il between 7.8 and 7.0,
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Fig., 28 Twlostoma bepmate in sepndinavio, 1 The Uppsala-localily aol mapped)

Scandinavian Distribution. In Seandinavin T bramale boas o very
divided area, which is due to ils sleict ecologieal specialization. IF is
ohviously bound to districts with calearcous rocky soil or calcarcous,
loose lavers, such as Uppland, Oland, Golland and Denmark.

in addition 1o the localifies given by MarsgEr Lo the following
pew anes may be menlioned, |

H W {‘l Lol |

SEdne,  Lidderup., Laderup’s beseh, sand-hills, 3.VIL1946.  —
Brasarp, 5 of the Brdsarp railway station. sand-hill with i.a. Tortelli
inclivede, GVILIO45;, | ko, SW of (he station, sond-hill al Verkedn,
L3 VILI945, — Ravlunda, Kungsmilla, Keelerfo glogcor - communidy
wilh La. Teninia caerileanigricans, Geaster s, and Disciseda Bo-
eista, 24.01V.1948; belween Haviing and Kkndibfick, sand-hill. 20.V11.
L9846, - - Maglehem. Julebods, sand-hill, with  Amthericom Liliago,




Fig., 20, The tetal area of distribation of § olostoner begmole

1B VILI945. — Everdd, Lyngby, on sand-field, 17.VIL1945; Oradal,
Thymns Serpyllum - Tordule ruealis® ruealiformis - conmuonily, sand-
ticld, 17 VIL1SG, — Vitlskovie, = Brivane, Tortule reealls®  roeedi-
fernps - commuonity, 1VILIMS: 1 km, W of BEskilstorp, Torfale
raralis® ruroliformis - communily with  Apthericam romosone, 18.V11,
1985, — Degeberea, 1 km 3W ol the chureh, sand-hill with ia0., Medi-
ecrgo miinema il Alsine piseosea Maglehem, 1 Km. 5W ol the choreh.
sindd-hill, 17.VIL1947: 2 km. W of the church, sand-hill, 18.VIL1917.

(anel. Viekleby, 1 km 8 of the ehureh, Tortale rarealis® roradifor-
ais - comanunily, 16V 1850, OLor ANDERSSON,

fofiustidn,  Syd-Kosber, Kilesand, sandy beach, 5.VIL1847. STEL-
LAN ERLANDSSON (8.).

Uppfaned. Uppsala | LILIERLAD S herls, L),

Denmark,
Sjeellanel. Retsmes, Kongsienp Klind, sparcselv eovered with grasses
and lichens, 7.IX. 1940 (MORTEN Lavae 1950,
Bornkolm. Limensgade. 31V 1946  Monrtey LaNce Le.).
Meen, Ulishale, on a heath near the sea, sparsely eovercd wilh
Carer arcneeia and Elgmus arenoros, ole. GVLES43 M, Lanae in
letter) .
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Pacific in the wesl, from south Canada in the north o Mexico in the
soullh,

Borromuiey (Led) mentioned it from South Alriea. MAtgE and
WERNER (1937) reported il from North Afries, Mococen.

In addition it has & small area in Australia and New Zealand (CLe-
LAND 1934, CuNNisciasm 19445,

It has also been spid, from reports in the literature, to oceur in
Japan, and Tndia (AumMap 1939),

Tulostema granulosum LEY.

Description. — Fxoperidinm globose or depressed globose, brittle,
finally Talling away, excepl for Lthe basal parl, persisting as a cup.

Endoperiditunm of the same shape, 10—12 mm., papyvraceous, pale
lamn.

Stoma ol [ubular, shallow, indistinel protruding edge.

Stem 25 e, long, hollow, siriale 1o furrowed, scaly, reddish-
brown, with a myeelial hasal bulh,

teleha orange-brown, somewhat darker than in T, brnmede,

Capiliitinm threads nol or seldom seplale, 658 p. hyaline.

Spores globose, verrueose, 6 —7(8]

Taxomomical motes. — Hovvds (Led rvegarded T, fimbrictum and
T, granulosum as dislinel species, bul. in my opinion. the differen
Hating characterisfies are very diffuse, According o him the capillitium
threads are nol seplale in T, fimbefatan and not or seldom seplale in
T, granulosum, Like To. . E. Fes | consider them 1o be identical.

From the description and figures in the work of CGEER and Coten
(L9280 1. campestre seems o be nearly related o T, gramdosuin, Pos-
silily il is only o North American subspeeies of' Hhis,

History. This species wis deseribiel by I FRIES in Svstema
mvenlogicmm (cmenm banfom legh in aggeribus e fueis exstraetis juxta-
litora freti Oresund, Seania occidentalis.s ). Then it was found at Ahus
by Marsme. In laller yvears it has been found in Scania in new places,
In the Herly Lund T have found a collection, made by "Th. G ED Frigs,
froan Vilemolbla,

Ecology. T groodlosim oceurs in the siond-grass heaths of Scania
fef, lable 3], but it prefers habilals where @ leaching has begun. The
pll lies oflen between 6 and 7.
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From abeoad theee is liltle informalion aboul its eeology, T refer
to Tthe papers of HoLLGs (Le. |, Mogesz (Le)) and FaAvReE and RUHLE (Le).

Scandinavian Distribution. — In Scandinavia T, grapafosam is only
known from Sweden and Norway, An investigalion of the malerial
serving as a basis for MORNER's (Le) and SANDRERG's (e reports on
the oeeurrence of T, bromale in Norway, shows thal it is a8 gquestion ol
T. gronulasem,

Sweden

Skdane, Liderup, Loderup’s beach, sand-hills. together with 7. bru-

merle and  Gensfer ponus, 2.X.1946, — Vilaby, Vitemdélla, TH. G E
Fries (L], Raviunds, Kangsmdilla, sand-hill, 2001X.1948, OOLoF AN-
dersson and Hans Boxvesanke, — Maglehem, 1 ko, SW ool the chureh,

sund-hill, I0XL194), Qe ANDERSSON ool ANN-MARIE BRi{DIGAM-
ANDERSSON. —Ahus, Horna Bailway Station, 23151946, Ovor ANpers-
son ad ANN-Marie DBritpreas: Abus, Go Marse (U, — Lomma
VELias FRIES 182, Ystad, Sandskogen, X194, OLOF AXDERSSON,
Stockholm, Skanstufl, 4.V 1928 T INGELSTROM (1940).

Moorway,
(hsta, between Ruselokkveicn and Munkedamsveien, IV.1545 (M N
Bryrr| ()]

Extra-Scandinavian Distribution. — 7 gramopfospm does nol seem o
have az n greal an area as T bromeele,

According to Hoirds (Le| and Arexanonr (Le| it is distribuled
in Hungary, Rumania, Ceechoslovakia, Ialy, France, Switezerland and
Germany. Evmonoves (18937 reporied i from Holland.

Oul=ide Evrope it is known in North Aineries:

Lycoperdan pusifium 'ERs,

Description. — (See To. G, B Frigs 19210,

Ecology and distribution, — Lyeoperdon pusilfum prefers genwine
sandy sails, ol ean also occur on moraine soils. I is very commaon on
grass healhs in southernmos! Sweden, [is northern limil in Seandinavig
il nol known with certainty, The northernmost Swedish locality is
Ragunda in Jimiland,

It is reporied from different paris of The world.



Scleroderma Bovista 1'n.

Description. (See Ta. G F. Fries 19210, Fries mentions no spore
measure, The malerial examined has a spore measure of 114 4.,

Ecology and distribution.  This species is a facullalive sand fungns,
In Seandinavia il seems to prefer sandy, foliiferons woods and parks
DEGELIUS (le.] reports it from other habibals, eg, heaps of slag. 1 have
found il in open sand-dunes among Ammophile arenoric and Elyns
arenaring, s Swedish northern imil may coineide with that ol the ok,

New Swedish localities:

Sheame, Yatad, Ystids beach, in sand-dunes, X 1840, OLOE ANDERS-
sCN. — Liaderup, Sandbhammaren, in sand-dunes, X 1946, OLOF ANDERS-
soN, TorsteEN JHAKANSSON, — Baviunda, Brostorp, sandy beech waood,
SN 199, OLor ANDERSSON,

Smaland. Vixji, sandy beech wood, 20015108, QLo ANDERSSON,

Viéistergdtland, Osterplana, 800 m SS5W of the church. in a copse.
20.IX 1948, OLOF ANDERSSON,



Ecological summary.

Due to their proactical significance the ecology of some Tongl,
ear, soil fungi, plant pathoegenic fongi, myecorrhiza-forming and lignin-
destroving fungi, has been stodied in greater detail, On the alher haned,
lhe ceology of the larger saprophylic fungi in waoods, lelds, ete., is
almost unknown, although the interest in them has greally inercased
during the last lew vears {ef, WiLkiss and others 1337, 1938, 1939,
1940, 19405, FRIEDRICH 1940, M, Lanvce 1848 a), The authors mentioned
lave carvied owl instromen! measurements of air and soil temperatuore,
humidity, or analyvses of the chemical and physical eonditions of the
substratum.

Investigations on fungus Flora aond vegetation should Be eombined
to the greatest possible extent with such measurements and analyses,
which should be carried oul on o very large scale. Byven although, by
field ecological studies. one caonnol delermine the Tactor or Feclors,
which decide the occurrence of the different species in different habitats
anel The constitulion of the fungns vegelalion, an indication can, how-
gver, be alilginged of he eondilions in their natural miliews Tn this man-
ped one e adso contribale oo solubion ol te cansal conneelion.

Sueh investigalions should alwaoys precede experimental shodies
or al least be carvied oul simullancously, 1 one earrics oul Feld ceology
and experimental ecology separately without taking into consideration
the resulls of enchy o selulion is never reached, | shoubd like o agoee
wilh 1. E. Laxce (1923), when he wrote: =4 long as enltivalion of the
larger fungi and olher experimental work within this domain is meinly
a thing of the future, most of the problems raised cannol be fally
solved, one ean ulll}' conlribule suggestions lowards heir solution.
Severtheless Tdo think it worth while, as done here, briefly 1o slale
some of wy observalions within this provinee of plant-lite, e resull
ol thirly vears of experience in the {ield.»

As appears rom the above, some slress has been Baid upon he
ceology ol the different sand-Tungi. Any delniled deseription has, how-
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ever, nol been given lor each species, In my opinien the best methad
wontlel e 4o give o ".'I.Hllilr'lf']Iﬂ.'ﬂ-‘:'»i"r'ﬁ' !‘.l_i'H.!"!I‘III:Iﬁ!_JH al the charaeler of he
habitals, so Mhat the trealed species ean be brought together in definile
ecological groups.

Sociology. With regored to their presence in Seandinavia the sand.
fungi can be divided inlo two main groups from o sociologieal viewpoinl,
One group hereafler ealled  A-groap consisls of species only
growing on marine sand-dunes along the consts, eg.. Peziza cmmmaopliila,
Lawcoacin tralfizeto var, meorftisee, Iiecybe faceer var, fedoplile, I sero-
tina, Psiloeybe ammophila and Phallus Fadrioni,

The vegetation ol marine sand-dunes. often called the Apumophilo
arenaria < community (Ammaophiletom), 15 very poor i specie: and is
mainly constituled of the sind grasses:

Agropyron juncem Elymus arinarins
Ammmophile arenadin Festucn vubra var. areraria
A alumagrostis epigefos

These can be classified as charneteristic species ol this vegetalion,
Bud loe themy can also be added Ergnginm moriiimonm amd - Pelasites
gpirciias, nlthough very rare in Seandinavia, The following slrange spe-
cles oceur: Artemista campestris, Cakile maritima, Corex areturi,
Minuuariia peplaides, Lathgrus maritimus, and Salsola Keli. The vegela-
lion covers 23 to 50 per cent of the ground, In ils charpcleristic con-
stitution this communily is {rec from moesses and lichens, The only
cryplogams are the fungi mentiened, which way Dbe ceferred o the
charaeler species of this communily.

The other group B-group comprising  Diseiseda Boofsta,
1. eundida, Geaster minimus, nenns, Trdostorn brumale and grare-
fosunt are meluded in quite auolher communily, the dey, conlinenlal
samid-grass heaths, the Kocleria glanea - communily (Keelerietam, ol
AnpERssSoN and Warpmems 19460, The local charncleristic species are;

Anthericam Lilfage florniagir petraea
Astragedus arennring Wacleric ylaea
erastipm glutinosgm Koldroawse e prolifera
Festuen polesiv Medicee i ni o

Prowinenl species in the Lield laver aee Anemeone  profensis,
Carey arenarie, Dianthos arenarics and Thyms Serpyglliom, of which
the latter often are dominating or subdominating, The number of thero.
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Table 1, Analvses of Awemepdido arenorin segetation with Pesizn reasera it

1 au¥ 1 w2 q o 4 & 7 8 8 160011203 14 ¥ 18
.";Hrnbl_'.:rn:ll. jlll'l("l."'ulll S, o et O N - ] — 1
Anunophila acenaria ., ., .0, 4 204 221 48 3% 34 803111
Amumophila  arenaria = Calime-
groslis epigelos oo 1 - - I 2 F 3
Elymusdirensarmas . .. ......... 1 1T 1T % 3 4 1 1 1 - 1 F 2 1
Festuca rubea var, aremana .., -— —— el o
Peziea amunphila i : ol T e e M Bl Rt i o R S R e [ B |
Psilocyhe ammophila ... ... L. — — I 11— = 1———
I -1y Linlerup, near Sandbomomren’s bghoose, 28011947, — 14— Lide-

rup, Liderop’s beach, 20V 1L,

phytes is eonsiderable, of which may Dbe menlioned Erophita verna,
Cormstinm senicoandrim, Phlcom arcnarivnn and Veroniea verna. The
bottom layer is mainly composed of Torfude rocalis “roraliformis and
Rbeomilrivm eanegeeny, with o gread nomber of lichiens, g, Clindo-
nia foliacea var. aleicornis, [fureata, pyxidela, rongijermids, Cetraria
erispe, nipalis (only one localily ), Cornictdario aculewla, Peltigera le pido-
pliore, roafescens and Toninia coernleontgricans (only one localily)
Comeerning Corgaetes creneriies, Geoglossian Gookefaiin and fno-
cule pweritinee no general sociological conclusions can be drawn.,

Soil Conditions. Thos the two groups of obligate sand-fangi are
sociologienlly t']l'.'.ll‘l}' !;Epur:lli'tt. This sociologieal differcnlialion muost
have ils eomse in the physical and chemieal nalure of the substratum.

As regards the mechanieal composition of he substralom there
exist essential differences. The A-gronp is exclusively bound 1o moving
sandl, Only the Iractions <medivm suied: and scoarse mos aceur,

The species of the B-group geow onoa sandy moraine or glacial
viver uaderial, extremely seldom in moving sand. The sand Fractions
are dominant. Other feaelions, however, have made Lheir appearainee
here, owing to which the praporiions between the different fraelions arve
otherwise, This inequalify in the mechanieal composilion must be of
differentiating importance, so much so that the first named group does
nell seem capalde of growing in a sandy moraine or glacial river mafe-
rial. whereas the specics of B-group would appear o e able fo tolerate
moving sand. = Vitlskdvle Drivas in Seania. on which Twlostorna bru-
miale il Gegsfer minfmes grow, s enfively boill op with ealeareous
moving sund.



I N e s i S — = - i Ssusassies snaorckaaa
e N A I TR 2 T L S S5 M T e i R - A ) (O o
— _— J _ —_— — —— _. -—_— it e - — H — —_—
|||||| S bty RS
T 1 e SRRt —_— = — = — ke
||||| B LA Ly L e by i oo s
— _. g e me e - —_— e e e e — e N ._. — — — e =
el Sl e R A S B AR M R T - & o g s R ik Aol G TR AR
e o e L2 = i et T = sl altea o= |
—_— e ——— — = — -— 1 11 [ — — — e WD IUN[TE
| —_ — - _— - - —_— — = — 1 - R | JTR L R Y E T
P 0 E LA = b = AR ER e B G | (A O YR D [ | T MR
- —_——— - ——— — —_—— s ——— - 1 i ST sEIALIEpLL) RRERDjINeg
— — 11 e — ———— = ———1 1 = b ©rosongay wlaangeyg
I . = T —. F |||||||| o — _—— — _.
£ Al e T e ey el el e ] iy I e
] e A7 R SRS I I Bl o A e — T R E_E__.as
P i phea iy e = - r e — — — G R i yareripodl wpsunasegp
- —_———— - — ] ——— = _— —— — i hER: R T T T (T
—_—— — — - — e — = — - —_— — 1 C e tErr R CUmESL oL ]
R A R = == Foabl se=-F e ke NI RAEE UERS RSN
— saoll 8 A SR I = ¥ AT e L — = e bl | e e S Ry Affeate .::...:E:n.
et T i e PR TR ML ) SO S i A I R A ) (Ol v o O L =i ek ok
e m—— _ s masa - _—— - T —_—— . — ——
.“ .— — —_ _ —. - — — — - - _—
e -1 R e —— ol A Pl L |
== i ) = | I A R [ R A T e Rl O RN R T T R R KR
e e N I o T S R e A 2 I
=] B 4 1) o g i : = L Y = L
e U cort E Ot R e GO I Sty e A R ol T | = 1
moe I =k =T 1 R R e 7R i A he SR M | P
- —_—— e — — — - gt | e - e i 2N .‘__.HH.E-:..‘._ RE[TAT Y
- —_ — — — — - — i —_——— —F 1 — - TT DEEIRT] TRy
- — SNl SYA — = 1 = Sy cesorr eppraend auowouy
—_ i Gl e S o i | 1 - sijeuorrpuzplas  aonsoapy
—_— = — = e Mo i - ———— 1 — — - Tt RAPMOSEA[Y  MIBSSATY
H: OBECEL IR O BL BT LG UE YE FE BG G0 I OF GL KL LT W1 51 FfF EI &1 TR OF & B g o F 8 & il
H PRI RGeS0 TRMM ] UL SASALRUE [HNEOoa0Y CF L],



—ORETILATL I s Aoy pus wenpaEigy seawing gsaed mSIEE gE—08 — GRGVILAKT FUDATE pime gy
LEBTTA LG - pans ..__“_.__.u..._. _.._..,_._L._.._ .‘..__._a._-.._._. T5-—Bn
17— GHITADE ‘prag-puns wiomagpy gl Sy
n‘w—uhuu_rﬂ- .r.-.m-v__u—u_E._-.t .m._u. ..h-..v .._._.J.q.H-H_..— m'muI...__Hn— 0Ol

(U pues Cyscaed epungasy Rg
sareel dirgapon

= -

LE RS

T

HEW rE—hE
[T VB HE R BT
~CUMEALUTATE I paes Caama s dngappo
(i GEGTIATE Ty paes Cosddang  Cgeaand wpumpaey
ST — "CUGUTIATL Ty pares e | ou-L LR R e wagapRRpy 1T —
N — CCpR LA T oS ueEpomesaey] e sy io—

GEGLTIAG RO M e AVSAL W pos gseiod

PN P S s v ol O o . e N I i R Rl o S A (N S () ) (S S A I T S ) B AR BIUOjsop ],
NG et iy R ey ) I e e T o B R AT (P A AR I = —
iy v NN e <, = X flate Dy —_—— — — —_ — . ooy wiadngeg
Lg e =0 i == R = —_—— e | O samOouwIyM] wndodag
O s S e el S v S T (T i I G L = B BT T (S T S B
A = S e e R Pl B e Sl - 1 e R e o gl -0 - = =y i AL L PR Ay B .r-.=_.=._
= T e e AR A S G| I === s b s WG] —
SO e N W e T S el 5y ey T I AR P I R 1
o A o e S . ¥ - 2 1 _ — - —= RTRAOIENE CAEA TN —
o (e i = e sy P B e ] | | i VPELA UL | TR
£ e L e e e AL ol = R R R —_ - fesees UELLOSSTIN HPIYEL]
6o F L L g e 4 o8 6 € gt g 0 BT g &N T MO ES © 8k 0 F FEE N sy
S e e e o e e ¥ e e s L i — — I SL LS LY AT LTI LT ALEN A
i i 1 — 1 1 oM T = SR e iz T e [ R - (1 11T TI L TR el
e T T i i P A e T T - s e e g 1 | - S U TN BT TR VAT
’ TR —— = [ -z ] ——— —— 1 T Lo— ¢ 1 |1 T Usuadsatmk) Uy ey
1o LR L LT UL Y L i i M iy sratna wplapoousg
I i e e P, T — ——— — - *osnaarloned mopopezey
- —_— —_ — —_——— — 1 : sttaasapiy]  bumpasgepducty
1 S e, =F HEC = e P = = i & e
i —_———— e ———— — i - —_— — LT TR ATV |
A== — e S = s —_ - - — —_ — — - .v.-.._n._“_.__ i n:._.__.-.-.._-._“n_.:...,._i
= =y B S O L =L is i . 1 RPN BLEf] TITICRREE
—_—— - — - - s 1. ) g N (e = pt e Rl —
Lik Y 1 —_— - L , iswaddmas wo,J
O S I RS A T 1 RO O O e = | O I N O | L L
Iy ot ey e ATt deci R = TS i oo mrnsaihwed  wnEnty
- N ok R byl Sl T N ) S EL L&Y i =t N ol T I | TR SRR S O O -, L
s e A TN i =it - t seadsee e s WL —
N S I el A g §og i = i N T T rasaoul wongsay
FOORE I IR M BEHT LR UE UT FE LD GE IEOT O M AL O CEFY BT EN LI O OR R L oW & B 10 oa | et

I P R T




ifi

Table 3. Sociobogicnl nwalyses from Inocoenoses walh Twfostomse groneabosam and
e sciseda Howsto.

1 m L2 & 4+ 0 & 7 8 8 10010 B2t 14 151617
Androsncs .ﬂ.l._'|rh’-r|.|r'iqm:||'i'% ral 1 1 I 1 | 1 - 1 — 4 I — 1 —
Anemone pralensis .o, el ) T | G M Lol
AnthyHlis Valneraria ..o ii o~ ———— | —m— ——— —— — — —
Artermisis cnompesieis . ... i o [ (RS [ (R P 2o 1 L R I
Cerastinm semidecandrom .., — 1 ] — — | — — — — — 4 N R |
LETT T T v T o 71 Yool T e —— =
Helichrysgm arenarinm oo — 1 1 =3k - 1:1 1
Jagione monlanm L, .. [y - - — — e e ——— ] | —— =
Medicalo faleals ool oeee I A 1 1 — I il o = ——
PFimpinglfa Saxifraga .. ...., — — — — — — — — Il —— — — — -
S lETE T ACHOE. o ey e — 7 — — — b ———
St AR e e e MY R il SR CER T A ! M N ) 1 1
Thyrous Serpylluem ..., .., AN e I T et LA L R [ St ELS T P
250 L g il | ] | PR i (N I B B (ETR T LR e A
Corvnephorus canescens ., .. — — — — — — — - | [ i SO T
Pesipea polesiea . cvvvvnee 8 B A4 S0 30 2 35 5
Koelecia ghoca - oo 0o R A S St A R SN (R | e S i L A R |
Luzula camiposiris L — I — ————
Reaclyihecinm albleans .., 1T — 1 -+ — —— — = ——
Bryuny eaespibeiom: S - e —— — — 1 T ] —— 1 1 1 ;
Ceratodon purpurens . ...... 1 1 1 1 1 1 1 1 — B | o |
Rhacontieigm exnescenis ., —— 1 — 1 2 1 1 2 1 1 1 5 4+ &£ &% 0
Tortula ruralis: #ruraliformis 1 1 1 1 2 1 2 1 3 3 3 1 1E
Gelrarda erisps . ..o ool —m — — — — — — — — — — SN (T S |
 IEPEHE St e T T T T T R T Y
Cladonin cocemen oo ... - —_— e e | e e
— COLOCTAB o\ cuwrin = - — . — —— — ¥ —
CRERtbEEN s e =l e e e — e =
erispila 1 — ~ =
g o e T e il o |
PTG s w2 A Rl L LA 2w we— L %
et Lad 11 € A S 1+ i R e e — i
1 T 1 i TRt Ry s - S S 1 i
Cornicalaria acoleakn , L .-, -, ) | 1 | I | L 1 1 | 1 1 1 1 1 L ]
Fellgern rtdeseens: sy =] RS L XX L 3l ol kel B
Dnsciseta -Bovista ... 0000 = - L I g R G [
Tulosloma grapubospm . ..., 1 1 1 1 1 1 1 1
1—12: Alwy parish, Hormo railway stalion. samd-Gield, (50111047, 1317

Mirglehem parish, ssoad-hill, 25.VTL194T,

Concerning the soil reaction Gres (1030 wrote: cAn die Boden-
reaktion stellen dic Pilee keine besonderen Anspriche, Wolll bevor-
gugen die meisten leichit sauren Boden, doch gedeiben viele anf alkali-
schen Baden [Tricholomea-species). s WoLr and WoLre (1947 main-
tained: « Among the chemical environmental influences to which Fungi
are generally known is the reaetion of substrala. As o basis for these
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Fig. 81 Dispersion of pH valoes of seorples feom habilads with Tofestoma el v,

sssertions are mainly the experimenlal investigations of the capacily
of dilferent parasile fungi o grow within cerlain pll-limits,

The A-group is correlated willy o substralum, whose pli-umplitude
lies helween 6.6 and 7.4, The muajority ol values lies at 7.00 The B group
is correluled wilh o sobstratum, whose pll lies between 7.1 and 84
Thus pH seems to be ol a differentialing importanes for hoth these
groups, but it should nol be overestimated,

The lime contents also seem to be of great importance For bolh
these groups, The A-group s corvelaled wilth an enfively  lime-free
substralunyg, whereas the B-group is strictly bound to a ealeareous
substratum, varying belween 25 and 15 per eenl in the Seanian
Tvealities, The imporhines: of the lime confent is best seen in the delailed
maps of Talostome braale, Geaster mindmos and noenos. These specics
are entirely contined 1o districlts with cither caleareous rocks or cal-
careous, loose deposils.

Certain reports from abroad (KALLENRACH 1981} show lhat the
A-group can live on a ealeareous substralum, On the other hand,
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Fig. 32 Dspersion ol pE values of samples frome habitats witly Pezica oo pliin,
Plweltes Weeleionn and Podocgbe amatophitn

the Bogroup does nol seem fo be able (o lolessle an enlirely lime-free
substratume s species require @ high lime conlent for heir existence
Bovoier (1900 assigned Tidasteare bruamale and granalosum o the
species pecurring i scalearcous soils

The eleciric conductive g, - 1) 15 also dissimilar in the subsirs-
tum af the wo groups. for which reason this also must be considered of
differemtiating mmporianee. For the A-group il lies belween 21 and 39,
In the B-group it is considerably higher and varies between 40 and 130
For the Bgroup ne special curve has been drawn, Tnslead, reference
should be made o AvpeErsson aod Warpaem (Le,

Thus it can be briefly said that Peziza amanopdala, Lacereria trolli-
sertey oor, nweerelin, dnocgbe tocera var, folophela, Toseroting, Psitocybe
ammo it and Pludlus Headecane appenr in Scandinomee on o subsfreo-
fnm, censisting of moming saned, awhich is non-calcireenns, pery poor in
heimus o free fromm humos, with o pH about netdeal point (G6—7.4)
rrved eith a relidively low electric conductioity

Disciseda Bovista, candida, Genster minims, aonns, Talostoma
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Fig. 41 Dispersion of electric comdoetivity values of samples From bubitogs with
Peziza ammophila, Pholles Podrioni and Peilecgbe ammophilo

Lromele and grannlesum are correleded with a substratum, peeferably
consisting af semby moraine or glocial riper meterial il an allioline
reciclion (70840, a high fime content, a relatively fgh elecleie condoe-
tinily and « foiely low haoes eantent. Diseiseda Baoista and Tule-
sl gronedosam oflen oecur m habitats, where a leaching oul of The
e has begun,

Whether the same correlation with the substratum exists within
the total area of these species, wonld be difficult to say, at least as far
as lhe A-group is coneerned. On the other hand, one may assume with
the greatesl cerluinly thal il is lhe ease wilh the speeies ol The B-group.
as is indieated by their distribulion,
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Distribution. According fe Risay (1958380 the distribution of fongi
is first determined by The host plants er (he substratum. The elimale
would appear to bave a more indiveel inflaienee, Grews (Le) main-
Lnined thal one can scoaveely ditferentiate between o boreal, lemperate,
sublvapical or tropical fungus (ova. Prineipally [hey aee bolh right,
bul the diveel effecl of climale on the distribution of maoy  Fungl
cannol be negleeted, Some generp and many speeies sre resteicted o
detinite elimalic 2ones. In g laler work Brspy (1943) emphasized the
controlling effeet of climale an many fungi. e weole iLa: =Dy regions
are characterized by xerophilous Gastersmyeetes, Agaricaceae and other

Fungl, many of which are restricled Further o warmer drey localities,

Most sand-Tungi dealt with n this paper are xerophilous speeies.
fhiscisedn Bopista, 1. candide, Geaster mindmas, O nonas, and Tulo-
stoma brumeale oceur principally in regions wilh anearid or a semi-arid
climate, both in the sonthern and northern hemisphere (see the maps;
Figs. 25, 24}, They ean also grow in humid and semi-humid regions, where
e elfeel of macroclimade s eounteracted by an oarid or o semi-orid
microclimale, originating from edaphic conditions, cxposure and slope.

Pediza wmmoephila, Phallus adeiond,  Leccavia trullisata, Ino-
cighe maritina, 1 lneera var, fitophila, 1o secoting, Psilocybe winmo-
philer and Corgnetes arenaring. are confined to the porthern hemi-
sphore, Coneerning Pezizo mmmaophila and Psifocybe ammoplila, see
puges 22 84, Kone of the speeies nceur in Asin. Peciza amamoplili,
Phedlus Tlaetviond, Laecarin teallisatea, hhu‘_rlrhf' seroling g f.'fi.l'yl'rt'.fifﬂ
aremariis are definitely known from Burope and North America.
Perliaps Ineeybe  maritinee has o vicavious speeies or a0 subspecies
{. mariii mofdes in Novth America. Peciza animopfiida, Phelflos Hadrieni
and Psiloegbe ammophila have a very small area in North Alrica,

A seen from the above, the sand-Tungi hoave different areas,
although maost of them have the same possibilifies of being dispersed
over long distances beeavse of the liltle weight of the spores. The
climate in this eas

e must have a controlling effeel, The reeenl area
ol Phelflus Heelfriani the spores of  which are spread by animals,
especiinlly insects, must be a vesull of historical causes, 1L s possible
that it in part has been spread by man, There are many examples of spe-
cies of the Camilies Plelfeceae and Clatfracear having been introduced
to Europe by man (ANDERSSON THAU) . The most plansible oxplanation is
thad Phicllis Hadpicni like many vascular plants inoa previous geological
pericd has had a more continuous area. which has subsequently been
divided.
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tn the diseussion @houl the disteibution of funegt (he effecl of both
climale and substeatum most be taken inlo consideration. The sand-
Tungi are i this respect exeellent objects of investigalion, To deaw any
eonclusions concerning the eflect of the historieal faclors on the recent
areas of distribution is generally impossible owing o the greal eapaeily
of the spores of the sand fungi to spread long distanees during a shorl

period ol lime,

[n wriling his paper the fillowing persons have given me valoalde in-
formalion about localitics: Professor N Buepwain, Copeshngen, D, BOW,
G DEssis, London, Gand, Mag, F-B BEoskpran, Oslo, Dr, STHLLAN ERLANDS-
so, Steckholm, Tde, Phil, Tonstexw HAgsxssow, Lond, Cand. Mag, Mowres
Laxar, Copenhagen, e W, H. Loxa, Albogquergue, MM, De, Siern LUSDELL,
Uppsala, Cand, Auxe Nossox, Lund, Lie, Phil, BExcr Perrenssox, Uppsalsy;
Mag. Phil. K. (;; Rinevics, Molkom, Lic. Phil, Gestar Ruvneseck, Luand, Lic
Phil, . GUsTAF SaypBERG, Uppsals, Dr. Ronr Smveen, Tocundin, Protessor
IL Sruga, Uppsala and Dr. G. A e Vees, Baarn (Holland), To all 1 tender
my sineere thanks,

I have borveowed collections from the Bolanical Instifules of Stocklwolm
{Riksmusenm| (5.0, Uppsala (170, Lund (Lope Osle (OL), Copenhagen (Ko, and
Leiden (Tjksmsemm |,

Toomy Tormer leacher, Professor emer, HERInERT Ninsson, Lond, who
lms vend ny manuseripl, 1owaont o express ey gratitode,

Professor 1A Nansveror, Uppsala, has given me information aboot
literalure, Tent me literature, read Lhis paper in manuseript and the first proof-
sheets, wid in ol manner assisted me with o grent deal of gool advice. T express
to hine my hearly thanks.

e Moxtace Evass, Malmi, has translaled this paper into English,

Tir the editor of Botaniska Notiser, Doeent JTasoN HIELMOYIST 1 am much
abliged for valuwabile help in editing this paper,

Addenda.

. 2% Note too the mup, T 7. Persfza ammaphila is also found in Taly
AV ARA 19, MUscATERLO 1900 ).
Following lovalities shofl D added o B lisks ol Jovaliles
o pe AR IN arw ooyl dheralire, Nesodden, Langeya o Bunnef jorden, 131X,
LAY, TH. Avwinssox anal L lossran (00, IFornebn, Lanpodden,
R0 (6783 3RVILIMG: H. Rur and F, B Eckrran, 20K 1950,
fhsio, Ulvoen i Bunoefjorden, 1IN 1932, Asiaony Haoex (L),
Viest foldd . Holmestrand, Kammerso, 282 VI I8TY, Hecnmses (0.
o p. 8. Norway: Regolaned. Jacren, Borseim, ot Orpevallnet, W6 V1923
Jo Ly (O0),
on o F9 Gotlard, Fard, Ava, on sand, 14, 28V IS, E T, Fooes ().
on g B8 Finland: dderedio. Kokar, Slorrevel, 205 L1944, G, STEstam (105).
Regia Abarnsix. Korpo, Jurimo Estrevian, TEVETD, G STexuan (1),
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