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RHODOP HYLLUS LEPTONIPES KUHNER & ROMAGNESI

Af LEIF D0SSING

SUMMARY

Rhodophyllus Ieptonipes K UHNER & ROMAGNESI in Denmark.

A description is given of Rhodophyllus leptonipes KUHNER & Ro­

MAGNESI, found for the first time in Denmark. The description is
based on specimens from two different localities in the south of Den­
mark.

Hat 11-15 mm i diameter, 3-7 mm hej, med dyb spids navle og
med nedbojet rand, hygrofan, gennemskinneligt stribet, pa visse
eksemplarer kun i randzonen, pa andre nsesten til hatmidte, grabrun
med violet tone ; ingen af de farvetavler, jeg har til disposition, giver
et prrecist indtryk af farven, men den stemmer godt overens med
Thelephora i err estris ' farve som gengivet i MORTEN LANGE: Illustre­
ret svampeflora (1961), s. 53 ; hatoverflade med fin skselbekleedning,
der kan veer e meget tset i midten, tyndkedet.

L a m e 11 e r ofte langt nedlebende, tilspidsede mod hatrand og
stok, af flere forskellige lzengder, eksemplarerne fra det sidste finde­
sted med 15-16 lange lameller fra hatrand til stok, t ynde, ferst gra­
hv ide, senere kedrede , ensfarvede.

S t 0 k 20-25 X 1-1.5 mm, stiv og lige, ofte lidt tykkere foroven,
glat, pa et enkelt ind ivid sas i lupen spredte fnug everst, grabla til
turkisgra (KORNERUP & WANSCHER: Farver i farver (1961) : 23 D 2,
24 C 2, 24 D 2), med sparsom hvidlig filt forneden, marvfyldt.

Sp orest0v kedredt. S po rer 5-6 kantede, 8-10 X 6-7 (9) u .
Ba s i di e r kelleformede, 28-41 X 9-12 u , med 4 sterigmer,

4-6 u lang e.
Uden 1a m e 1c y s t i d e r . Ingen eskenceller iagttaget.

fRIESIA IX -1-
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Rhodophyllus leptonipes KUHNER & ROMAGNESI.
Celler fra hatbeklredning ( X 1000); sporer ( X 1500) ; basidie ( X 1500);

frugtlegemer ( X 1.5 ) .

Hat b e k 1 re d n i n g ens hyfer med gulbrunt indhold. Ende­
celler 23-110 X 12-17 u , enkelte af dem inkrusterede. Den f'elgende
celle er som regel smallere og cylindrisk i modssetning til den ofte
kelleformet opsvulmede endecelle.

Uden karakteristisk lugt og smag.
Fun d. Kristiansssede Skov, Lolland, 29. august 1967, 4 eksempla­

rer pa jorden mellem mos i lavt, fugtigt terrain under Fraxinus. ­

Nykebing Falster, 3. juli, 1. august og 29. september 1968, 3 frugt­
legemer ialt, antagelig fra samme mycelium, pa lys vokseplads med
sma mosser sammen med Filipendula hexapeiala, H elianthemum num­

mularium og Scutellaria hastifolia i have.

Den ferste beskrivelse af RhodophyZlus leptonipes findes i Flore

analy t i que (1953) , hvor arten er anbragt i underslzegten Eccilia, men
den blev ferst regelret publiceret i Revue de Mycologi e (19 54) . I

f,..
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KUHNER'S franske beskrivelse af den nye art i samme argang af tids­
skriftet gives den interessante oplysning, at han og ROMAGNESI var
uenige om placeringen af RhodophylZus leptonipes. ROMAGNESI en­
skede den sat under Ec ciiia, mens KUHNER foretrak Leptonia.

Denne usikkerhed hos de to franske mykologer ber indga i over­
vejelser ne hos dem, der endnu er i tvivl om rigtigheden af at sla
FRIES'S gamle undersleegter Emtoloma, L eptonia, N olanea, Ec cilia og
Clau dopus sammen i slsegten RhodophylZus.
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CONTRIBUTION S TO THE
SCLEROTINIACEAE OF NORWAY

By FINN-EGIL ECKBLAD

Botanical Laboratory, University of Oslo

SUMMAR Y

The new species, Ciboria polygoni-vivipari ECKBL. n. sp. is de­
scribed from mummified bulbils of Polygonum viviparum. Sclerotinia
scirpicola and Monil inia oxycocci are recorded as new to Norway.

INTRODUCTION

Our knowledge of the Norwegian Sclerotiniaceae is mainly given
in the papers of ROSTRUP (1904) and J 0RSTAD (1945 and 196 4) .

Most interest has been paid to species parasitic on economically
important plants, while a number of species growing on wild plant s
have not been collected or reported. Work on these fungi are in pro­
gress. Specimens are deposited in Botanical Museum, University of
Oslo (0) .

Ciboria polygoni - vivipari ECKBL. n. sp,

Fig. 1.

Material studied

H e d m ark: Engerdal : Engerneset, among gras in a roadside,
on fallen, last years bulbils of Polygonum vivi parurn, 9 Juli 1964,
F .-E. ECKBLAD (0). Type.

F in n m a rk : S0r-Varanger : Melkevar den at Va dse on P. vivi­
parum, 24 July 1961 , F. -E. ECKBLAD 61-102 (0); Va r de : Domen near
Varde on P. viviparum 26 July 1961 , F. -E . E CKBLAD 61-118 (0).

-4-
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Fig. 1. Cibor ia polygoni- vivipari ECKBL.
a . Section of stipe, peripheral part. - b. ascospores. - c. paraphyses. ­

d. te xtura g lobulosa of ectal layer of apothecium. - All X 900.
Type collection.

Descriptio.

Apothecia stipitata, e bulbillis Polygoni vivipari erumpentia. Stipes
4-8 mm longus, 0.5-1 mm crassus , brunneus, scabridus, textura por­
re cta composit us, cellulis 3.6-6.5 /-l crassis, hyalinis, interioribus parce,
exterioribus densius septatis, e parte superficiali hyphas septatas,
raro ramosas emi ttens.

Apothecium proprium cupulatum, 2-4 mm latum, brunneum, gla­
brum; excipulum e stratis duobus compositum: stratum exterius eel­
lulis elongatis, 7-18 /-l crassis, pariete crasso pallide brunneo instructis ;
strat um inte r ius e hyphis septatis , ramosis, hyalinis, 3.5-7 fl crassis
compositum.
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Fig. 2. Sclerotinia scirpicola REHM.
Apothecia. From Vestmarka 24 June 1964. - 2 X .

Asci cylindrico-clavati, amyloidei, octospori. Sporae hyalinae,
laeves, anguste ellipsoideae vel inaequilaterales, 13-16 X 5-6.5 J-l

unam vel paucas guttulas oleaceas includentes, paraphyses rectae,
septatae, apicem versus leviter incrassatae, circa 2 J-l crassae.

Typus: Norvegia, prov. Hedmark: Engerdal: Engerneset, inter
gramina ad viam e bulbillis Polygoni vivipari caducis annotinis
erumpens. 9 VII 1964, F.-E. ECKBLAD (0).

Description.

Apothecia stipitate, cupulate, springing from fallen, last years
bulbils of Polygonum viviparum. Stipe 4-8 mm long. 0.5-1 mm thick,
brown, slightly scabrous, composed of a textura porrecta of cells
3.5-6.5 J-l thick, hyaline and sparingly septate in the central part,
brown-walled and more densely septate in the peripheral part, from
which appear hyphal, septate, rarely branched outgrowths.

Apothecial part cupulate, 2-4 mm wide, brown, glabrous. Exci­
pulum two-layered. Ectal layer of textura globulosa of globose or
elongated cells, 7-18 J-l broad and with pale brown walls. Ental layer
of textura intricata of septate, branched, hyaline, 3.5-7 J-l thick
hyphae.

Asci cylindrical-clavate, amyloid, eight spored. Spores hyaline,
smooth, narrowly ellipsoid or inequilateral, 13-16 X 5-6.5 u , con-
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Fig. 3. Sclerotinia scirpicola REHM.
Apothecia on bits of Scirpus lacustris. From Vestmarka 24 June 1964.

Nat. size.

taining one to a few oil drops. Paraphyses straight, septate, barely
enlarged above, above 2 Jl thick.

Conidial state not known.

Comments

The species almost certainly belongs in Ciboria Fucx., but a study
of its conidial state would have been very useful. No sclerotiniaceous
species is known from Polygonum viviparum before. Owing to the
extremely small size of the apothecia C. polygoni-vivipari has most
probably been overlooked.

Sclerotinia seirpieola REHM

Fig. 2, 3.
Material studied

He d m ark: Eidskog: Vestmarka on Scirpus lacusiris, 24 June
1964, F.-E. ECKBLAD (0).

o s t f 0 Id: Hvaler: Akerey, in svamp on the western side of the
island, on dead material of Scirpu~ taberna{3mQntaniiJ 20 June 1966 ,
L . RYVAaDEN (0).



- 8-

o p p 1and: Brandbu: In Eltjetn near Tingelstad new church,
on Sci rpus lacustris, 12 July 1964, F.-E. ECKBLAD (0) .

Comments

New to Norway. In all cases this species has been found with
apothecia. They are usually developed when the sclerotia are still
hidden in the straw.

Together with S. duriaena and S. sulcate, reported earlier (J0R­
STAD 1964), S. scirpicola belongs to the Myriosclerotinia-group (BUCH­
WALD 1947 as genus). As pointed out by J0RSTAD (op. cit.) the follow­
ing species of this group still remain to be found in Norway: S. cari­

cis-ampullaceae NYBERG on Carex spp., S. vahliana ROSTR. on E rio­

phorum spp., and S. cur r eyana (BERK.) KARST. on Juncus ef f usus

and conglomeratus.

Monilinia oxycocci (WORON.) HONE~

Material studied

o s t f 0 1 d: Degernes: In a Sphagnum-bog west of Linnekleppen
on detached fruits of Oxycoccus quadripetalus, 21 May, F.-E. ECKBLAD
(0). - 0ymark: By the Otteid-canal, east of Skinnerbodtjern, mum­
mified fruits of O. quadripetalus only, 17 July 1964 , GRO GULDEN &

F.-E. ECKBLAD (0).
Os 10: In a Sphagnum-bog by a small pool west of Crefsenasen,

on O. quadripetalu«, 20 May 1962, F .-E. ECKBLAD (0) .

Comments

The above appears to be the first records of the species from
Norway. BUCHWALD (1956) demonstrated that the dimorphism of the
ascospores in this species is genetically determined.

ACKNOWLEDGEMENTS

The author is indebted to Professor, Dr. NILS HYLANDER, Uppsala, for
the latin diagnosis, and to Mr. J . T . P ALMER, Stockport, and Miss CLARA
BAADSNES, librarian of the Botanical Museum, University of Oslo, fo r
valuable assistance with liter ature.
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STUDIES IN THE BOTRYOBASIDIUM
VAGUM COMPLEX (CORTICIACEAE)

By JOHN ERIKSSON and KURT HJORTSTAM

Institutionen for systematisk Botanik, Goteborgs Universitet.

SUMMARY

A new species, Botryobasidium danicum J OHN ERIKSS. et HJM., is
described. The species, which comprises a large part of the B. vagum

complex, seems to be distributed preferably in NW. Europe and NW.
North America. B. botryosum (BRES.) JOHN ERIKSS. is found in con­
nection with the imperfect fungus CostantineZZa micheneri (BERK.
et CURT. ap. BERK.) HUGHEs.

When studying Botryobasidium vagum (BERK. & CURT.) ROGERS,
ERIKSSON (1958 a, b) found it to comprise several distinct taxa. He
distinguished B. botryosum (BRES.) JOHN ERIKSS. as a species of its
own and described four new species. B. (PeZZicuZaria) vagum in the
broad sense of ROGERS (1943) was considered to be a collective, from
which several segregates could be expected. Such new taxa have also
appeared later on: B. aureum PARM. and B. robustior Pouz. et JECHOVA.
Several will probably follow.

In the material at hand in 1958 ERIKSSON had a specimen, col­
lected in Denmark, which he considered to be a species of its own. It

was not published but was given the temporary name Botruobasuiucm
danicum. Later on he found the same species in the province of Sma­
land in S. Sweden. In 1967 and 1968 HJORTSTAM collected it in the
province of Vastergotland, and ERIKSSON found it to be a common
species in W. Canada. An investigation of the rich material in Ottawa
(DAOM) gave the same result. ROGERS (1943), when reporting the
variations within Botryobasidium vaqum, was well aware of the

- 10 -
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taxon, here described as a new species, but he had got the impression
that it represented the true B . vagum and moreover that it was con­
nected with B. botryosum through interjacent forms, why he found
it necessary to keep B. vagum in a very wide sense. After having
studied numerous collections of Botryobasidium from Europe and
North America, we have come to the result that B. danicum is a
good new species and, therefore, we give it a definite description here.
Though it is by no means restricted to Denmark, we retain the
species epithet dani cum for it, in honour of outstanding Danish
mycology.

Botryobasidium danicum JOHN ERIKSS. et HJORTSTAM n. sp.

Fig. 1.

Type specimen: B. & J. ERIKSS. & J. GINNS n. 7656.
Carposoma resupinatum, tenue, hypochnoideum, cinereum-cinereo­

flavidum. Hyphae efibulatae, rectis angulis ramosae; hyphae basales
hyalinae vel flavidae, crassiter tunicatae, 10-12 p diam.; hyphae
hymeniales hyalinae, tenuitunicatae, 7-8 p diam. Basidia breviter
cylindracea, 15-20 X 9-12 u , 4 (-6) sterigm., 4-7 p 1. Sporae cylin­
draceo-naviculaeformes, (11-) 12-14 (-17) X 3-5 u .

Fructification resupinate, thin, hypochnoid, grayish or by age
yellowish; basal hyphae thickwalled, 10-12 u ; hymenial hyphae
thinner, 7-8 u ; no clamps at any septa; basidia first rounded, then
shortly cylindrical, as a rule with four sterigmata, 4-7 pI; spores
narrowly navicular to almost allantoid, (11-) 12-14 (-17) X 3-5 u .
Conidial state unknown.

This species is a characteristic and very uniform member of the
B. vagum complex. It is distinguished preferably by the size and
shape of the spores. All microscopical details are larger than in the
other species of the group, e. g . B. botryosum. This species is besides
easily recognized in the biapiculate shape of the spores. B. danicum

might be identical with B. vagum s. str., but after having studied
authentic material of this species (Society Hill, S. Carolina, n. 3240
in CURTIS collection of Farlow Herbarium, Harvard, and in the Her­
barium of Kew Gardens), we have come to the opinion that it is a
different species. The CURTIS material is sterile and therefore in­
determinable. Some few spores found are ab. 9 p 1., shorter than in
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Fig. 1. Botryobasidium danicum JOHN ERIKSS. et HJORTSTAM.

Loose spores 1200 X ; other details (hymenial hyphae with basidia in diffe ­
rent stages of development, basal hyphae). - 600 X.

B. danicum. B. vagum is furthermore stated (e. g . by ROGERS) to be

connected with the conidial state of Oidium curtisii.

Though numerous specimens of B. danicum are studied, we have
not been able to find any conidia at all. B. vagum s. str. is thus still

an unsolved problem. It might well be a distinct species within the
group where besides several segregates can be expected, judging from
the number of Oidium species known.

One striking thing with the new species is its geographic distri­
bution, which supports the idea that it is a species of its own. It

seems to be restricted to humid oceanic and suboceanic areas. In
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Europe we have hitherto material from Denmark and SW. Sweden.
In Canada it is a common species in Br. Columbia while in E. Canada
B. botryosum is the dominating species of the group as it is in most
parts of Scandinavia. On Vancouver Island, where B. & J. ERIKSSON
collected it several times in September 1967, B. danicum is found pre­
ferably on logs and branches lying on the ground in the humid
Pseudotsuga forests with an undergrowth, dominated by Polystichum
munitum, Rubus spectabilis, Gaultheria shallow, and Vaccinium parvi­
jlorum.

The true relationships within Botryobasidium are in some respects
still unsettled. This is shown by a very interesting find in the DAOM
herbarium. One specimen (n. 30441, Strachan, Alberta, on two-year
old slash of Pinus contorta var. latiioiia, June 5, 1953, V. J. NORDIN)
contains B. botryosum together with Costantinella michenerii (BERK.
& CURT. ap. BERK.) HUGHEs. As far as we can judge basidial and coni­
dial branches emanate from the same basal hyphae. Professor J. A.
NANNFELDT to whom we have shown this material has come to the
same opinion. All other conidial states of Botryobasidium hitherto
known belong to the genus Oidium. If this link between Botryobasi­
dium and Costantinella can be affirmed (e. g. on cultured material),
it seems likely that B. botryosum is not so closely related to the other
species of the genus as could be assumed from the morphological
similiarities of the basidial states. The connection between Costan­
tinella michenerii and a Botryobasidium species makes it plausible
that also Costantinella terrestris (LINK ex PERS.) HUGHES in the co­
nidial state of some Botryobasidium species. The species to consider
should then be B. pruinatum which strikingly reminds of it in size
and characteristic roughness of the basal hyphae. Ecologically these
two fungi agree fairly well. As B. botryosum and B. danicum seem
to be very close, it is not out of question that also the latter could be
found in connection with a Costantinella.

Since 1958 when ERIKSSON listed the Swedish Corticiaceae, few
changes have been made, concerning the genus Botryobasidium.
PARMASTO has given B. pruinatum var. laeve JOHN ERIKSS. species
rank - an arrangement which we accept - why the list now looks
as follows:

Botryobasidium angustisporum (BOlD.) JOHN ERIKSS.
B. botryosum (BRES.) JOHN ERIKSS.
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Botryobasidium candicans J OHN ERlKSS.

B. conspersum JOHN ERIKSS.

B. dani cum JOHN ERIKSS. et HJM.

B . heteronemum JOHN ERIKSS.

B . laeve ( JOHN ERIKSS.) P AR M.

B. medium JOHN ERIKSS.

B . obtusisporum JOHN ERIKSS.

B . pruinatum (BRES.) JOHN ERIKSS.

B. subcoronatum (HoRN. et LITSCH . ) DONK .

The coni dial state of B . aur eum is collected in Sweden bu t t he
basidial st a te is not hitherto found.

Key to the Swedish species of Botryobasidium.

1 a. With clamps.
2 a. All septa with clamps.

3 a. Basal hyphae hyaline or yellowish.
4 a. Spores 2,5-3 Jl br. No conidia. B. subcoronatum.

4 b. Spores 5-6 Jl br. Conidia usually present .
... . .. ... . .. .. ... . . . . . .. .. . . . .. .. . ... . . . .. .. .. . . B. medium.

3 b. Basal hyphae brown B. heteronemum.

2 b. Hymenial hyphae without clamps B. angustisporu11L

1 b. Without clamps.
2 a . Basal hyphae considerably (twice or more) broader t han

the hymenial branches. Spores ellipsoid, 5-8 Jl 1.

3 a. All hyphae smooth B. la eve.

3 b. At least basal hyphae r ough B. pruinatum.

2 b. Basal hyphae about 1,5 of the width of the hymenial
branches.
3 a. Spores navicular, distinctly biapiculate.

4 a . Spores 6-8 Jl 1. Conidial state Oidium candi cans

. . .. .... .. ... .. .... .. .. .... . .. . .. . ... ... .. .. . B. candic ans.

4 b. Spores (7-) 9-12 Jl 1. As a rule no conidia ......
. . B. botryosum.

3 b. Spores ellipsoid, 7,5-12 u 1. B. obtusisporum.

3 c. Spores longish (cylindric, allant oid or almost so) .
4 a . Spores 7-9 Jl 1. Conidial state Oidi um consper-

sum B . conspersum.

4 b. Spor es 12-14 (-17) Jl 1. No conidia. B . danicum.
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We have seen some collections which we temporarily have deter­
mined as smallspored forms of B. botryosum. The existence of these
collections seems to make it difficult to recognize B. candicans when
conidial states are not present.

Apart from the conidial state of B. botryosum these species form
together a good natural genus with the possible exception of B. hete­
ronemum, the basidia of which give it a position closer to Sistotrema
FR. em. DONK, while the hyphal structures are those of Botryobasi­
dium. The problem could possibly be solved in the way that this
species is given a place in a genus of its own, but then there will still
be the question in which subfamily to place it, in Botryobasidioideae
or Sistotrematoideae. Interjacent taxa causing intergeneric taxonomic
problems are common both within Corticiaceae and in the borderland
between this and other families of Aphyllophorales as well as of
Heterobasidiomycetes.

Specimens seen.
Swe den.

S m a1and: Varnamo parish, Bjors, Pinus siio., 1/9 1959, J.
ERIKSS. n. 835; d: 0, fallen trunk of coniferous wood, Sept. 1960, J.
ERIKSS. n. 832.

Vas t erg 0 t 1and: Alingsas parish, Vikaryd, fallen trunk of
Picea abies) 11/9 1967, K. HJORTST.; d: 0, SW of Marsjon, fallen trunk
of Betula sp. in Alnus glutinosa-Betula bog, 5/9 1968, K. HJORTST.;
Skepplanda parish, Rapenskar, Juniperus communis) 25/11 1967, K.

HJORTST.; ostad parish, E of Asjon, fallen trunk of Picea abies) 10/9
1968, K. HJORTST.

Danmark.

S j re 11 and: Grib Skov, 2/10 1955, J. ERIKSS. n. 834.

Canada.

Specimens collected in Br. Col urn b i a in 1967 by B. & J.
ERIKSS.:

Va n c 0 u v er Is 1and: W of Youbou, log of Pseudotsuga men­
ziesii) 7/9 1967, B. & J . ERIKSS., J. GINNS n. 7656 (TYPUS) ; d:o, near
Cedar Resort E of Youbou, wood of conifer, 14/9 1967 , n. 8139; d :0,
China Beach, virgin coast forest, on stems of Rubus spectabilis,



- 16 -

20/9 1967, n. 8404, 8405; d: 0, near the road between L. Cowichan and
L. Nitinat, branch of Tsuga heterophylla in virgin coast forest, 19/9
1967, n. 8329; d: 0, on stems of Rubus spectabilis in virgin Tsuga­

Pseudotsuga forest, n. 8334; d:o, L. Cowichan Provincial Forest, de­
cayed branches on wet ground in Lysichitum bog, 8/9 1967, B. & J .
ERIKSS. n. 7759, 7760, 7761; log of Alnus rubra, n. 7728; log of Pseu­

dotsuga menziesu, n. 7718; on Alnus rubra, 10/9 1967, n. 7902; on
Thuja plicaia, 13/9 1967, n. 8042; d: 0, log of Alnus rubra, 16/9 1967,
n. 8178, d: 0, 17/9 1967, n. 820l.

Van co u v er: Mt Seymour Provincial Park, log of Tsuga mer­

tensiana, 25/91967, B. & J. ERIKSS., R. BANDONI n. 8543; d:o, Univer­
sity of Br. Columbia Endowment Land, log of conifer, 24/9 1967 , n.
8459.

Specimens from P I ant Res ear chI n S tit u t e, De par t­
men t 0 fAg r i cui tu r e, 0 t taw a (DAOM):

Br. Col u m b i a: Vancouver Island, L. Cowichan, on Tsuga

heterophylla, 30/9 1951, W. G. ZILLER n. 30650, Pellicularia vaga det.
J. HANSON; d:o, Goldstream, on Thuja plicata, 19/111951, W. G. ZIL­
LER n. 30649, PeZZicularia vaga det. J. HANSON; d:o, on dead mature
Alnus rubra, 10/10 1951, W. G. ZILLER n. 30646, PeZZicularia vaga det.
J. HANSON; d:o, Mt Newton, Alnus sp., 20/11 1939, J. E. BIER n. F.
9831, Corticium vagum det. H. S. JACKSON; d: 0, n. F. 9794; d: 0,

Ardmore, Abies grandis, 23/111939, J. E. BIER n. F. 9828, Pellicularia

vaqa, det. H. S. JACKSON; d: 0, Cadboro Bay, on Cornus pubescens,

29/10 1940, J . E. BIER n. F. 10099, Corticium vagum det. H. S. JACK­
SON; d: 0, on Pseudotsuga taxijolia, 29/10 1940, J. E. BIER n. F. 10100,
Corticium vagum det. H. S. JACKSON; d: 0 n. 52800, PeZZicularia vaga

det. L. K. WERESUB; d:o, bark of Pseudotsuga taxi/olia, 29/111940,

J. E. BIER n. F. 10090, Corticium vagum "long spored form" det. H. S.
JACKSON; Haney, on Acer circinatum, 7/9 1948, W. G. ZILLER n. 52692,
Pellicularia vaga det. H. S. J ACKSON; d: 0, U. B. C. Forest Reserve, on
Betula papyri/era, 23/8 1960, S. J. HUGHES n, 69206, Pellicularia vaga

group det. L. K. WERESUB; d: 0, n. 71134, PeZZicularia vaga det. L. K.

WERESUB ; Saanichton, dead Pseudotsuga taxi/olia, 7/11 1940, J. E.
BIER n. 9809, Corticium vagum det. H. S. JACKSON; Courtenay, on
Tsuga heteroph/flla, 22/9 1953, D. J. PHERSON n. 30991, PeZZicularia

vaga det. J. HANSON; Robert's Creek, on Thuja plicaia, 8/8 1932, I.

MOUNCE n. F. 6425, Corticium vagum det. M. K. NOBLES.
Pen n s y I van i a: Furnace Gap, Hunt. Co., on hardwood, 7/8

1932, L. O. OVERHOLTS & L. WHITE n. F. 3158.
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Fig. 1. Sclerotinia
urnula. Conidia
with disjunctors.
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SOME FRUIT INHABITING
SCLEROTINIAS IN NORWAY

By HALVOR B. GJlERUM

The Norwegian Plant Protection Institute, Vollebekk, Norway.

SUMMARY

In this paper the following seven fruit inhabiting species of Selero­
tinia and their distribution in Norway are treated: S. cucupariae,
S. baccarum, S. ledi, S. meqalospora, S. oxucocci, S. padi} and S. urnula.

INTRODUCTION

With the exception of species occuring on horticultural and agri­

cultural crops, very little has been published on Selerotinia FUCKEL

s. lat. in Norway. LAGERHEIM (apud VESTERGREN 1899) described Sel.
empetri of which he only had seen the sclerotial stage, ROSTRUP (1904)

recorded Sel. tuberosa, and J0RSTAD (1964) contri­

buted with two species living on Carex species.

The present paper deals with seven species

which conidial stages belong to the group of the

hyphomycetous genus Monilia PERS. ex FR. with

disjunctors, i. e. the ripe conidia are separated by

a small link (Fig. 1).

These seven species, all thoroughly studied by

WORONIN (1888, 1895) and by WORONIN & NAwA­

SCHIN (1896), have the same pattern of life cycle.

Their apothecia arise in the spring from mummi­

fied fruits (Fig. 2 and 3), and except for Sel. ledi
(see no. 3), their ascospores infect young shoots

and leaves of the same host. The shoots wilt and

- 18 -
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Fig . 2. Scl erotinia aucwpariae .
Apothecia . (nat. size ) .

Fig. 3. Sclerotinia baccarum.
Apothecia. ( X 2) .

the leaves get necrotic areas (Fig. 4). Later, conidia produced on the
infected parts of the plants, infect the stigmas, the germ tubes pene­
trate the styles into the ovaries, the flesh is filled up by hyphae, and
the fruits are converted into a pseudo-sclerotium (Fig. 5) .

Some years a considerable number of blueberries and cowberries
which are picked in large quantities both for private and commercial
use, are rottened due to attack by their respective Sclerotinia species.

E xcept for a few specimens, indicated in the lists of material
examined, the material is preserved in the herbarium of the Norwe­
gian Plant Protection Institute, Vollebekk. The herbarium of the
Norwegian Forest Research Institute, Vollebekk, has been cited as
NFRI. For the other herbaria are used the abbreviations listed in
"Index Herbariorum". The names of secondary administrative districts
("herreder") correspond to those listed in the official calendar for
1959. The names of the primary districts of counties ("fylker") are
abbreviated as follows :

HE : Hedmark
0 : Oppland
0: 0stfold
A: Akershus

incl. Oslo
B : Buskerud
V : Vestfold

Te : Telemark
AA: Aust-Agder
VA: Vest-Agder
R : Rogaland
Ho : Hordaland

incl. Bergen
S : Sogn & Fjordane

M:
· ST :

NT :
N:

Tr:
F :

Mere & Romsdal
Ser-Trendelag
Nord-Trendelag
Nordland
Troms
Finmark

If not otherwise stated, t he measurements given, are from my
own material. Average size of ascospores and conidia are based upon
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measurements of 30 spores, mounted in lactophenol. It should be
mentioned that the diameters of the apothecia increase with age and
as the cups become more flattened. The lengths of the stalks depend
on how deep into the ground the sclerotia hibernate.

1. Sclerotinia aucupariae LUDWIG 1892.
Fig. 2, 4 and 6, f, k .

Litt:. LUDWIG, Lehrbuch nied. Kryptog., p. 355, 1892 ; WORONIN, Mern .
Acad. Sci. St. Petersbourg, VIII. Ser ., voi. 2, No. 1: 15 , 1895.

Syn. : Stromati nia aucupariae (LUDW.) BOUDIER, Hist. Classif. Discom .
Europe, p. 109 , 1907 ; Str. aucupariae (LUDW.) N. N AUMOV, Flora gribov
Leningr. obl. 2: 132 , 1964 ; MoniZi ni a aucupariae (LUDW.) WHETZEL, Myco­
logia 37 : 672 , 1945.

Type locality : Erzgebirge, Germany.
Host: Sorbus aucuparia L.

Material examined:

0. Tune: Greaker (scl. ) H . B. GJ ..lERUM. - A. As: Vardasen (scl) .
H. B. GJ..lERUM; Brekka (apoth.) H. B. GJ..lERUM; near Kinn (con.) H . B.

Fig. 4. Sclerotinia aucupariae. Attacked leaf of Sorincs aucu paria (n a t. size ) .
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GJJERUM; the Norwegian Agric. College (con.) F. ROLL-HANSEN (NFRI);
Nittedal: Vennervannet, 420 m above sea level (scl.) H. B. GJJERUM. ­
Te. Solum: Hustvedtstranda (scl.) and Styggedal (scl.) H. B. GJJERUM. ­
S. Leikanger: Skahaug (scl.) H . B. GJ JERUM.

Apothecia greyish brown, 2-4 mm in diameter, on thin stalks, 1-4
mm long, mostly one from each mummified fruit , rarely two or three.

Asci (Fig. 6 f ) cylindric, 100-160 X 6.5-8.0 u with 8 oval ascospores,
9.5-13.0 X 4.0-5 .5 (10.9 X 5.0) u . Conidia (Fig. 6 k) on browned parts
of the leaves, oval 7.0-11.0 X 5.0-9.5 (8.4 X 5.8 ) u , disjunctors 2.5­
3.0 p long. Mummified fruits gr eyish brown, 3-5 mm long.

A few times a Monilia species has been collected on ripe fruits of

Sorbus aueuparia. The conidia which lack disjunctors, are oval to
elliptical, 16.0-24.0 X 9.0-13.0 (19.5 X 9.6) p and correspond to those
of Monilia jruetigena PERS. ex FR. (cf. BUCHWALD 1943, p. 535), the
conidial stage of Sel. jruetigena SCHROET. ex AnERH. & RUHL. Among

other hosts for this fungus, WORONIN (1900) also reported Sorbus

aueuparia.

2. Sclerotinia baccarum (SCHROET) REHM 1885.
Fig. 3 and 6, b, c, and n.

Litt.: REHM, Hedwigia 24: 9, 1885.
Syn.: P eziza baccarum SCHROET., ibid. 12: 177, 1879; Stromatinia bac­

ca rum (SCHROET.) BOUDIER, Hist. Classif. Discom. Europe, p. 109, 1907;
Stromatinia baccarum (SCHROET.) N. N AUMOV, Flora gribov Leningr. obl.
2: 133 , 1964; Monilinia baccarum (SCHROET. ) WHETZEL, Myeologia 37: 672,
1945.

Type locality: Badischer Murgthal, Germany.

Host: Vaeeinium myrtillus L.

Material examined:

0. Aremark: S. Bergetjern (sel.) H. B. GJJERUM; Hob01: Krok (scl.)
L. SEl\'1B. - A. Frogn: Solbergstranda (scl.) H. B. GJJERUM; As: Vardasen
and Brekka (a pot h ., con., scl.) H . B. GJJERUM; Stekken (sel.) AINO HIR­
VONEN-SEMB ; Asmosen (apoth., con.) H. B. GJJERUM; Dysterskogen
(apoth.) H. B. GJJERUM; Oslo: Haugerud and S of Steinsbruvatn at Grorud
(apoth). F .-E. ECKBLAD (0). - B. Adal: between Nes and Rysjubratan
(sel.) H. B. GJJERUM. - V. Brunlanes: Viksfjord (scl.) H . B. GJJERUM.
- Te. Solum. Styg'gedalsasene (scl.) H. B. GJJERUM; B0: Klokkesteins­
tjonna at Lifjell, 965 m above sea level (sel.) H. B. GJJERUM. - VA. Lyng­
dal: Rom (sel.) H. B. GJJE;RUM. - F . Vadso : below Fossef'jellet (sel.) G.
VANNES.
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Apothecia brown, up to 7 mm in diameter, on thin stalks, 15-40 mm
long, mostly one from each mummified fruit, rarely two. Asci (Fig.
6 b, c) clavate, 145-165 X 9.0-11.0,u with four large and four small
ascospores, the large ones measuring 14.5-17.5 X 5.5-8.0 (16.0 X
6.5) u , Conidia (Fig. 6 n) on wilting shoots and young leaves, oval
with markedly protruding, rounded ends, 21.5-29.5 X 13.5-21.0 (25.9
X 17.4) u , disjunctors 3.0-4.0 u . Mummified fruits greyish white to
greyish brown, 3-5 mm long.

3. Sclerotinia ledi NAWASCHIN 1894.

Litt. : NAWASCHIN, Ber. dt. bot. Ges. 12: 118, 1894.
Syn.: Sclerotinia heteroica WORONIN & NAWASCHIN, ibid. 12: 187, 1894,

and Z. Pfl.Krankh. 6: 129, 1896; Stromatinia heteroica (WORON. & NAW.)
BOUDIER, Hist. Classif. Diseom. Europe, p. 109, 1907; Stromatinia heteroica
(WORON. & NAW.) N. N AUMOV, Flora gribov Leningr. obl. 2: 135, 1964;
MoniZinia ledi (NAW.) WHETZEL, Myeologia 37 : 673 , 1945.

Type locality : Leistila, Finland (now in USSR) .
Host: L edum palustre L.

Material examined:

F. Alta: Storelvdalen (sel.) J. M. NORDMAN (TRH); Bossekop (sel.)

H. B. GJJERUM; Kautokeino : Avzze (scl.) O. D AHL; Karasjok (sel. ) E. FO N­
DAL (TROM) .

The fungus has never been found on Vaeeinium uliginosum L. in
Norway.

Mummified fruits dark brown, up to 8 mm long.
WORONIN & NAWASCHIN (1896, sub Sel. heteroeia) described the

ascospores as short cylindric - oval, 13.2 X 6.6 u , and the conidia as
oval, 17.6-22.0 X 11.0-17.6 u .

While the six other species fulfil their cycle within the same host,
ascospores of Sol. ledi infect young shoots and leaves of Vaeeinium
uliginosum} and later, when Ledum palustre is flowering, the conidia
infect the stigma of the flowers. This type of host alternation is not
of the same type as that in certain rust species where a change in
phases takes place. In this case it is a seasonally conditioned host
alternation of the gametophyt (J0RSTAD 1962) .
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4. Sclerotinia megalospora WORONIN 1888.
Fig. 6 a , 1.

Litt.: WORONIN, Mem. Aead. Sei. St. Petersbourg. VII. Ser., Vo L 36.
No. 6 : 35, 1888.

Syn. : Stromatinia oxycocci (WO R. ) BOUDIER var. megalospora (W OR.)
BOUDIER, H ist. C lassif. Diseom. Europe, p. 109, 1907 ; Strom at i n i a megalo­
sp ora (WOR.) N. N AUMOV, Flora g r ibov Leningr. obl. 2 : 133, 1964 ; Moni­
linia megalosp ora (W OR.) W HETZEL, Myeologia 37 : 673 ,1945.

Type locality : Finland (now in USSR ?).
Ho st : Va ccinium uliginosum L.

Material examined:

A . As : Asmosen (scl. apoth., con .) H . B. GJJERUM; Vardasen (a pot h.,
con. ) H . B. GJ JERUM; Enebak: near Bortervannene (con.) N. ROLL-H ANSEN
(NFRI). - Te. Solum: Styg'gedalsasene (scl.) H. B. GJJERUM. - S. Lavik :
Alvera (scl.) H. B. GJJERUM. - F. Vadse: Fossefjellet (scl.) G . VANNES.

Apothecia chocolate brown, up to 8 mm in diameter, on stalks 35­
50 mm long, only one from each mummified fruit. Asci (Fig. 6 a)
cylindric, 240-300 X 15-24;U with 8 oval ascospores, 19.0-24.0 X
11.0-15.0 (21.7 X 13.0) ;U. Conidia (Fig. 61) on wilting shoots and
browned leaves, globose to oval, 19.0-25.0 X 16.0-20.0 (21.3 X 18.5) ;U

disjunctors 1.5-2.0 p long. Mummified fruits greyish or bluish white
becomming more grey when dry, 5-9 mm long.

5. Sclerotinia oxycocci WORONIN 1888.
Fig. 6 e, m.

Litt. : WORONIN, Mem, Aead. Sei. St. Petersbourg. VII. Ser., VoL 36 ,
No. 6 : 28, 1888.

Syn. : Strom atinia oxycocci (WOR.) BOUDIER, Hist. Classif. Diseom.
Europe, p. 109, 1907 ; Stromatinia oxycocci (WOR.) N. N AUMOV, Flora
gribov Leningr. obl. 2 : 132, 1964 ; Monilinia ox ycocci (WOR.) HONEY, Am.
J. Bot. 23: 105, 1936.

Type locality: Finland (now in USSR?).
Host : Ox y coccus quadripetalus GIL.

Material examined:

0 . 0ymark : Otteidkanalen, E of Skinnerbodtjern (s cl. ) GRO GULDEN
& F .-E. E CKBLAD (0 ); Remskog: near Skilleviken (s cl. ) H. B. GJJERUM. ­
A . As: Asmosen (scl., apoth., con.) H. B. GJJERUM; Nittedal : Vennervannet,
395 m above sea level, (scl.) H. B. GJJERUM.
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Apothecia brown, 3 mm i diameter, on stalks 20-45 mm long, only

on e from each mummified fruit. Asci (Fig. 6 e) clavate to cylindric,
115-145 X 6.0-11.0 u , with four large oval ascospor es and four small
ones, t he larger spores 10.5-13.5 X 5.0-8.0 (12.2 X 6.1) u . Conidia
(Fig . 6 m ) on wilt ing shoots, oval with protruding ends, 14.5-22.5 X

9.5-14.5 (18.3 X 12.1) u , disjunctors 3.0-5.0 p long. Mummified fruits
light gr eyish brown to gr ey, 4-7 mm long .

The dimorphism which occurs in the ascospor es of Sel. oxyeoeci
and Sel. baccarum, is a phenomenon known only from a fe w asco­
mycetes . Instead of 8 spores of equal size, there are four large asco­
sp ores a nd four small ones. WORONIN (1888) indica t ed that the four

small spores were undeveloped and soon disappeared. BUCHWALD
(1956) examined 100 asci of Sel. oxyeoeei and found the two types
of spores ar r anged in 19 different ways. In 76 asci a regular order
of the spores occured. Most common were the four large spores at

the top of the ascus (occur ed in 18 asci) while the four small ones
wer e a t the t op in 12 asci. In 46 asci spores of equal size were grouped
either in four groups of two spores or in groups of two-four-two. In
the rest of the asci examined the spores were arranged irregularly.

Based on a pair of factors for spore size the order of spores in the
76 asci could be easily explained as a result of the meiotic divisions.

6. Sclerotinia padi VVORONIN 1895.
Fig. 6 g, h.

Litt : WORONIN, M em. Acad. Sci. St. Petersbourg. VIII. Ser, Vol. 2,
No. 1 : 3, 1895.

Syn. : Stromatinia padi (WOR.) BOUDIER. Hist. Classif. Discom. Europe,
p . 109, 1907; Stromatinia padi (WOR.) N. NAUMOV, Flora gribov Leningr. obl.
2: 130, 1964 ; Monilini a padi (WOR.) HONEY, Am. J. Bot. 23: 105, 1936;
Sc lerotinia angustior READE, Ann. mycol. 6: 113, 1908.

Coni dia l stage :
Monilia li n harti ana SACC., Syll. fung. 4 : 34 , 1886 ; Moni lia pecki ana

SACC. & VOGL. var. omoue tior SACC., Syll. fung. 4: 34, 1886; Monili a ang'Lt­
stior ( SACC). R EADE, Ann. mycol. 6: 113 , 1908.

Type locality : Finland (now in USSR?).

Host: Prunus padus L.

Ma teria l examined:

He. Ringsaker: Moelv (con .) H . B. GJJERUM. - O. Ser-Aurdal: Skara­
dale n, 940 m a bove se a lev el ( con .) A . HAGEN (0) . - A . As : Brekka (seL,
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apoth., con.) H. B . GJ£RUM. - B. Hurum: M01en (con.) H. B. GJ£RUM;
Kredsherad: 0rpen (con.) H . B. GJ£RUM; Sigdal: Medalen (con.) H. B.
GJ£RUM. - R. Jelsa: Bjerklund ( con . ) 1. L ERUM. - Ho. Skarievik : Milje
(con.) H . B. GJ£RUM. - S. Gloppen : Sandane and Vereide (con.) T . R Al\1S­
FJELL. - M. Norddal : Ling a s (con.) T . R AMSFJELL. - ST. Afjord. Preste­
gardslia (con.) 1. J 0RSTAD (0) . F . Talvik : S of Storvannet in Vassbotn­
dalen (s cl., con.) H . B. GJ£RUM (TROM) .

Apothecia brown, 1-3 mm in diameter , on stalks 3-8 mm long, only
one from each mummified fruit. Asci (Fi. 6 g) cylindric, 130-150 X
8.0-9.5 u , with 8 oval spores, 9.0-14 .5 X 5.0-6.5 (11.6 X 5.2) u . Coni­
dia (Fig. 6 h) on young shoots, leaf stalks and leaves, oval 9.5-15.0 X

6.5-11.0 (11.6 X 8.6) u , disjunctors 3.0-5.0 u . Mummified fruits grey­
ish brown, 3-5 mm lon g.

7. Sclerotinia urnula (WEINM.) REHM 1893 .
Fig . 1, 5 a nd 6 d, i.

Litt.: REHM in Rabenh. Kryptog.-Fl. Deutschl., 1. Abt. 3: 804, 1893.
Syn. : Peziza u r nu la WEINM., Flora allg. Bot. Zeit. 5, Vol. 2, No. 29 :

455, 1832; Ciborinia urnula (W EINM. ) WEINM., Hymeno-, Gastero-Mycetes,
p . 459, 1836; Stromatinia u rnula (WEINM.) BOUDIER, H ist. Classif. Discom.
Europe. p. 109, 1907 ; Stromatinia urnula (WEINM.) N . NA UMOV, Flora
gribov Leningr. obl. 2: 134, 1964; Sclerotinia v acci nii WORONIN, Mem.
Acad. Sci. St. Petersbourg. VII. Ser., Vol. 36 , No. 6 : 3, 1888; Stromatinia
vaccinii (WORON.) BOUDIER, Hist. Classif. Discom. Europe, p. 109, 1907;
M onilinia urnula (WEINM.) WHETZEL, Mycologla 37: 673, 1945.

Type locality: Leningrad, USSR.

Host: Vaccinium vitis-idaea L.

Fig. 5. Sclerotini a urnula. Cross section of a mummified fruit of Vaccinium
vitis-idaea. ( X 4). - Photo L. SUNDHEIM.



- 26 -

/
/

u

~..

\0\
~Iif)'
;v/
~I

r-:
.\ \

'.J

\

\
II ( I\ I

d 'U
d e\\ )) 9

\
)

\j·u
Fig. 6. Sclerotinia spp. Asci with aseospores, and conidia of: a, 1: Bel ,
megalospora; b, c, n: Bel. baeearum; d, i: Scl. urnula; e, m: Scl, ox yeo eei ;

f, k: Scl. aueupariae; g, h: Scl. padi. (X 560).

Material examined:

He. Asnes: Kvernhaugen near Gjesassjeen (sel.) L. SEMB. - 0. Idd:
Prestebakke (con.) F. ROLL-HANSEN (NFRI); (sel.) H. B. GJJERUM, H .
R0ED; R0d in Enningda1 (con.) F. ROLL-HANSEN (NFRI) ; Redenes: Order­
udseter (sel.) L . SEMB & AI NO HIRVONEN-SEMB. Hob01: Boom (sel.) L .
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SUNDHEIM; 'I'regstad: Lagerud (sel.) MARIE DAHL; Ramskog : near Skille­
viken (sel.) H. B. GJiERUM. - A. Frogn: Solbergstranda (sel.) H. B. GJiE­

RUM; As: Brekka (apoth., con.) H. B. GJiERUM; the Norwegian Agricul­
tural College and Askimskogen (con.) F. ROLL-HANSEN (NFRI), H. B .
GJiERUM; Arungen (sel.) K. SAKSHAUG; Nittedal: Vennerkollen (sel.) H. B.
GJiERUM. - B. 0. Sandsvrer: Moen in Jondalen (sel.) J. K. OSNES; Norder­
hov: Eggemoen (sel.) P . KOLSTAD, between Sokna and Hamremoen (sel.)
K. VALSET; Adal: between Nes and Rysjubraten (sel.) H. B. GJiERUM; Sig­
dal: Kleiv (con.) H. B. GJiERUM; Gol: Bergheim (sel.) H. B. GJiERUM;
Granheim (sel.) K. VALSET. - V. Brunlanes: Damsbakken (apoth.) H. B.
GJiERUM. - Te. Solum: Styggedal (apoth.) H. B. GJiERUM; Vinje: Heget­
veit, and Prestegard 980 m above sea level, (sel.) H . B. GJiERUM. - AA.
Landvik: Skiftenes (sel.) K. DOKKEDAL. - R. Imsland: Skjeljevatn (sel.)
H. B. GJiERUM. - S. Hyllestad: B0 and Staurdal (sel.) H. B. GJiERUM. ­
S . Lavik : Alvera (sel.) H. B. GJiERU M; Leikanger: Solheim, and below
Fivelhola in Henjedalen (sel.) H. B. GJiERUM; Sogndal: Nedre Amla (sel.)
H . B. GJiERUM; Borgund: between Breistelen and Borlaug (sel.) K. VALSET.
- M. Skodje: Skodje (sel.) M. KROKA. - ST. Rennebu: Berkak (scl.)
M. 0. KJ0LST AD. - F . Alta: Myreng, Lille Reipas and Alta Centrum (con.)
H . B. GJiERU M (TROM); Elvebakken (s el. ) K. FURU; Tana: Tana (sel.)
J . ASPHJEL; Langnes (sel.) G. VANNES; S0r-Varanger: Svanvik (sel.) G.
VANNES.

Apothecia brown, 4-8 mm in diameter, on stalks 8-20 mm long,
only one from each mummified fruit. Asci (Fig. 6 d) cylindric to cla­
vate, 150-170 X 8.0-9.5 f-l with 8 oval spores, 9.5-16.0 X 4.0-5.5 (11.5
X 5.1) u . Conidia (Fig. 6 i) on young shoots, leaf stalks and leaves,
oval, 22.5-35.0 X 13.5-20.0 (27.8 X 18.3) u , disjunctors 2.0-5.0 u .
Mummified fruits when dry, greyish brown, 4-7 mm long.
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NOTES ON CIBORIA RUFO-FUSCA AND C. ALNI*)

By J. WALTON GROVES and MARy E. ELLIOTT

Plant Research Institute, Canada Department of Agriculture,
Ottawa, Canada

Cibora rufo-fusca (WEBERB.) SACC. and C. aZni (0. ROSTR.) Btrcnw.
are two species of Ciboria which, to judge from published reports,
have been rarely collected in North America. We have collected both
species several times in the Ottawa district and have grown them in
culture. Attempts have been made to develop apothecia in culture and
although a few were produced in C. rufo-jueca, their appearance was
rare and sporadic and it was not possible to draw any conclusions
concerning the sexuality of these species from the experiments.

This note seeks primarily to broaden the known host range and
distribution of C. ruio-tusca, and to give detailed discussion of the
several nomenclatural problems in which C. aZni is involved.

1. Ciboria rufo-fusca (WEBERB.) SACC.

C. ruio-iusca was originally described by WEBERBAUER (1873) as
Peziza rufo-fusca and was transferred to Ciboria by SACCARDO (1889).
Later authors have consistently treated it as a Ciboria but there has
been some slight confusion as to its identity with another fungus,
ChZorospZenium buZgarioides (RABH.) KARSTEN. REHM (1893) and RA­
MAMURTHI, KORF & BATRA (1957) have suggested that these two
species might be placed in synonymy although KORF (1959) later
realized that they are distinct and pointed out differences in the color
and tissue structure of the apothecia. BUCHWALD, KLINGE & TOFT

* ) Contribution No. 695 from the Plant Research Institute, Ottawa, Canada.
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(1961) dealt with this problem in some detail and showed clearly that
there were three fungi occurring on cone scales of conifers and that
they could be distinguished by the size of the asci and ascospores and
also by the color and tissue structure of the apothecia. We are not
concerned with the third fungus, Phialea eustrobilina KORF, in this
paper.

In the material studied by us, the asci and ascospores of C. ruio­
jusca measured, respectively, (55) 65-85 (95) X (4.5) 5.0-6.0 (7.0) p

and (4.5) 5.0-6.0 (7.0) X 2.5-3.5 p and those Chlorosplenium bulqa­

rioides (65) 70-85 X 6.0-7.5 p and (6.0) 7.0-9.0 X 3.0-4.0 (4.5) u .
Hitherto the evidence has suggested that Ciboria rufo-fusea occur­

red on cone scales of Abies spp. whereas Chlorosplenium bulgarioides

occurred on cone scales of Picea spp., although there is one report by
BLSBY et al. (1936) of C. rufo-fusea on Pieea in Manitoba. However,
in 1963, cones of Picea glauea were received from Mrs. G. O. KEMPTON,
Anchorage, Alaska, bearing apothecia which proved to be of C. ruio­
jusea. The specimens arrived in excellent condition (Fig. 5) and cul­
tures were readily obtained from ascospores and they agreed well with
cultures isolated from apothecia occurring on cone scales of Abies

balsamea collected near Ottawa, Ontario. The morphological cha­
racters including the size of the asci (Fig. 1 a, 1 b, 2) and ascospores
(Fig. 3), the color of the apothecia, and the tissue structure all agreed
with C. rujo-jusea.

Another specimen which also agreed in all respects with C. rujo­

jusea was received from British Columbia collected on cone scales of
Pseudotsuga. No cultures were obtained from this material but on the
basis of the morphological characters (Fig. 1 a, 1 c) there seems little
doubt that this is also C. rujo-jusea.

The apothecia have been well described by other authors, for
example REHM (1893) and BUCHWALD, KLINGE & TOFT (1961), and

there is no need to redescribe them here.

Ciboria rufo-fusca (WEBERB.) SACC., Syll. Fung. 8: 203, 1889.
Fig. 1, 3, 5, and 6.

== Peziza rufo-fusea WEBERBAUER, Die Pilze Norddeutschl. 1: 7,
1873.

Ho s t: cone scales of Abies spp., Pieea glauea (MOENCH) Voss,

Pseudotsuga taxifolia (POIR.) BRITTON.
S p e c i men sex a m i n e d: E x sic cat i. REHM, Ascom. 1554 .
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2

Fig. 1. Oiboria rufo-jusca. Drawings of asci from (a) Abies baisamea, (b)
Picea glauca) (c) Pseudotsuga taxifolia. - Fig. 2. Ohlorosplenium bulga­
rioides. Drawings of asci. - Fig. 3. Drawings of ascospores of (a) Oiboria
rufo-iusca, (b) Ohlorosplenium bulgarioides. - Fig. 4. Oiboria alni. Draw-

ings of asci and ascospores.
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Canada: On t ario. On Abies balsamea (L.) MILL. DAOM
43512, 37555, 113762, near Ottawa; DAOM 26243 , Petawawa Forest
Experiment Station ; DAOM 64059 (TRTC 5866) , DAOM 64063
(TRTC 10048) , Bear Island, L. Timagami ; DAOM 57528, apothecia
developed in culture.

Que be c. On Abies balsamea (L. ) MILL. DAOM 446 4, 4589,
37552, 37557, Burnet; DAOM 23341, Tenaga ; DAOM 70873 , Fortune
Lake, Gatineau Parkway .

Br it ish Col u m b i a . On Abies amabilis (DOUGL.) FORB.
DAOM 15633 , Franklin River ; on A bies grandis (DoUGL.) LINDL.
DAOM 87511 , Endowment Lands , U.B. C., Vancouver ; on Abies sp.
DAOM 91090 , MacMillan Park, Va ncouver, Isla nd; on Pseudotsuga
taxi/olia (Pora.) BRITTON DAOM 87512, MacMillan Pa rk, Vancouver
Island; DAOM 97576, Beaver L., Vancouver Island.

U nit e d S tat e s: A 1ask a. On Picea glau ca (MOENCH)
Voss DAOM 92109 , Anchorage .

2. Ciboria alni (0. ROSTR.) BUCHW.

NAWASCHIN (1894) stated that he had found a new Sclerotinia on
Alnus fruits that he intended to describe later as S. alni n. sp. No
description or diagnosis was ever published as far as we know, hence
S. alni NAWASCHIN is a nomen nudum and not validly published
(Art. 32).

Later in the same year MAUL (189 4) independently described. and
figured a fungus on Alnus fruits that he named Sclerotinia alni MAUL.
n. sp. but his description and figures were of the sclerotial and sper­
matial states only and he did not see any apothecia. Different inter­
pretations seem to be possible con cerning the manner in which MAUL'S
name should be treated and an apparent con t radiction in the Code is
revealed.

BUCHWALD (1947 ) treated S. alni MAUL as a nomen nu dum but,
since MAUL did provide adequate descriptions of the structures he
observed, it would seem more appropriate to r egar d it as a nomen
provisorium under Art. 34. MAUL saw structures of the sclerotial and
spermatial states of a fungus but not of t he perfect state. However,
he believed that when found the perfect state would prove to be a
Sclerotinia. Therefore he proposed the name S. alni) obviously in anti­
cipation of the future ac ceptance of the taxon as a Sclerotinia, and
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Fig. 5. Ciboria rufo-jusca. Apothecia on cones of Picea glauca) DAOM
92109. M = 1. - Fig. 6. Ciboria rufo-fusca. Apothecia developed in cul­
ture; on the left are developing fruit bodies and on the right are some­
what overmature fruit bodies with the margin reflexed and the hymenium

strongly convex. M = 3 X.

this actually took place when O. ROSTRUP (1897) found the perfect
state two years later. If we consider the Vienna Code of 1905 to be
the first real international acceptance of rules of botanical nomen­
clature it is clear that MAUL did not contravene any official rules of
nomenclature but rather demonstrated his understanding of the life
history of Sclerotinia species. Nevertheless under Art. 34 of the 1966
Code it must be considered as not v a 1i d 1y published.

However, if S. alni MAUL is considered under Art. 59, Par. 3, a
contradiction appears. This paragraph states that a name is validly
published but illegitimate if the type of a taxon whose name has been
ascribed to a genus characterized by a perfect state is not a specimen
of which the original description or diagnosis included a description
or diagnosis of the perfect state. If S. alni MAUL is substituted for
Ravenelia cubensis ARTH. & J. R. JOHNSTON in Example 1 it would
read as follows: "The name Sclerotinia alni MAUL based on a specimen
bearing only sclerotia and spermatia (imperfect states) was validly
published but is considered illegitimate because the species concerned
was described in a genus characterized by a perfect state."

Thus under Art. 34 S. alni is not validly published but under Art.
59 it is validly published but illegitimate. Furthermore there seems to
be a further contradiction in Art. 59 itself, because in Example 3 it is

FRIESIA IX
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stated that Corticium microslerotia (MATz) WEBER "is considered
not validly published because this type does not show the characteri­
stics of a perfect state genus". It is difficult to see why Ravenelia
cubensis should not also be considered as not validly published be­
cause its type does not show the characteristics of a perfect state
genus, or why it should not be considered as not validly published
under Art. 34. In the case of S. alni we consider that Art. 34 is
decisive.

O. ROSTRUP (1897) was the first to describe the perfect state
which he called Sclerotinia alni) attributing the name to MAUL. This
situation clearly comes under Art. 59, Par. 4 and here Sclerotinia alni
should be considered as the validly published name of a new taxon
and ascribed to O. RoSTRUP alone.

WHETZEL (1945) was the first to recognize that the fungus be­
longed in Ciboria rather than Sclerotinia and he published the com­
bination Ciboria alni (MAUL) WHETZ. WHETZEL has stated verbally to
the senior author that it was his firm conviction that the earliest
epithet applied to any structure of a fungus - sclerotial state, sper­
matial state, conidial state, or perfect state - should be the correct
one for the species concerned and he paid little attention to rules that
stated otherwise. His citation of MAUL is, therefore, understandable
but Ciboria alni (MAUL) WHETZ. must be rejected not only because
its basionym was not validy published, but also because the type of
the basionym lacks apothecia; nor may the combination C. alni be
attributed to WHETZEL alone, since it was published without an
accompanying Latin diagnosis necessary for post-1935 validation.

BUCHWALD (1947) published the combination Ciboria alni (0. Ro­
STRUP) BUCHW. and we consider this to be the correct name.

KIENHOLZ & CASH (1935) described a fungus occurring on alder
seeds in Oregon as Phialea seminicola. Through the kindness of Dr.
C. R. BENJAMIN the type has been examined and on taxonomic grounds
this species is considered to be a synonym of C. alni. It might be noted
that if MAUL'S name were considered to be validly published under
Art. 59, Par. 3, S. alni ROSTRUP would have to be rejected as a later
homonym, and seminicoZa would become the earliest legitimate epithet
for the species, and would require a new combination in Ciboria, a
quite unnecessary contribution to nomenclatural instability.

It seems highly probable that Ciboria macrospora VELENOVSKY

(1934) is also a synonym but no material of this species has been
examined. If so, this would provide an earlier epithet than seminicola.
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There seems no necessity to redescribe the fungus here. It is cha­

racterized by its habitat and the large, fusoid ascospores (12) 14-20
(22) X (3.5) 4.0-5 .5 p (Fig. 4).

Ciboria alni (0. ROSTR.) BUCHW., Friesia 3: 257, 1947.
Fig. 4.

== Sclerotinia alni O. ROSTR., Zeitschr. f. Pflanzenkrankh. 7: 257 ,
1897.

= Sclerotinia alni NAWASCHIN, Ber. Deutsch. Bot. Ges. 12: 118,
1894 (nom. nud.).

= Sclerotinia alni MAUL, Hedw. 33: 215, 1894 (nom. provis.) .

== Ciboria alni (MAUL) WHETZ., Mycologia 37: 675, 1945 (non val.

publ.) .

= Phialea seminicola KIENH. & CASH, Mycologia 29: 82, 1937.
? = Ciboria macrospora VELEN., Monogr. Disc. Bohem. p. 218. 1934.

H 0 S t: seeds of A lnus spp.

S p e c i men sex a m i n e d: Authentic! DAOM 84196. Keben­
havn, Marts 1898; Sklerotierne udsaaede Oktober 1896. O. ROSTRUP.

Can a d a: 0 n tar i o. DAOM 43491, 43493, 56329, 70860,
105972, 105976, near Ottawa ; DAOM 87414 (TRTC 6063), S.

King City.

U nit e d S tat e s: 0 r ego n. BPl. Hood River, Oregon Feb.

1935, Kienholz K 10. Type of Phialea seminicola KIENH. & CASH.
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VIRUS DISEASE OF MUSHROOM
(PSALLIOTA BISPORA (LGE.) SCHAFF. & MOLLER)

IN DENMARK

By HENNING P. HANSEN and B. BLOCK

Contributions from The Department of Plant Pathology, No. 93,
The Royal Veterinary and Agricultural College, Copenhagen.

SUMMARY

Virus particles associated with disease of mushroom (Psalliota

bispora (LGE.) SCH.AFF. & MOLLER) were demonstrated for the first
time in Denmark in 1967. The disease is believed to be identical with
mushroom die-back in England.

The present virus is designated: Mycophagapicorna psalliotae.

A few years ago, virus-like particles were shown for the first time
to be associated with die-back disease of mushrooms in England by
GANDY & HOLLINGS (1962). The name of the disease refers to its only
consistent feature: progressively dying back of the effective cropping
area. An infected culture shows bare areas with only a few sporo­
phores or none at all. The barren areas increase from one flush to
the next. Fruit bodies within or from the border of such areas may
show various types of malformation, but symptoms of fruit bodies
are unreliable for diagnostic purposes because similar disturbances
may be produced by a number of causes other than viruses. At pre­
sent, the only reliable, positive diagnosis is with electronmicroscopy
of purified extracts of the fungus, but the concentration of virus is
often too low for this. An improved method, however, for detection
and identification of viruses in mushrooms has been devised by HOL-
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Virus particles from the diseased mushrooms
(electronmicrograph, 180.000 X ) .

LINGS et al. (1965). They applied ultrasound for disrupting the infected
material, followed by purification and concentration of the liberated
virus by differential centrifugation. Up to now three types of virus­
like particles have been observed from mushroom, namely: 1) poly­
hedra, 25 m zz diameter; 2) polyhedra, 29 m z, dimeter; 3) bacilli­
formed particles, 19 X 50 m zz .

In the vicinity of Copenhagen, a commercial culture of mushrooms
(Psalliota bispora (LGE.) SCHAFF. & MOLLER) showed the general
feature of the die-back disease. Fruit bodies from 1st, 2nd, and 4th
flushes were treated in the main according to the above method. Only
those from the 4th flush were obviously diseased: curved stipe
with tapering upper end, prematurely opened pileus of a greasy-wet
appearance.

Each sample was treated as follows: The fruit bodies were crushed
together with 3 parts by weight of M/30 phosphate-buffer, pH 7,5, in
a mortar. 20 ml of the crude extract were then, in ice-bath, subjected
to ultrasound (Ultrasonic, 60 W) 15 minutes and then centrifuged 20
minutes at 10.000 r.p.m. in rotor 30 of ultracentrifuge Spinco L. The
precipitate was discarded. The supernatant liquid was ultracentri­
fuged for 60 minutes in rotor 40 at 39.000 r.p.m. (= 100.000 X
gravity). The resulting supernatant liquid was discarded, and the
pellet suspended in 1 ml phosphate-buffer, pH 7,5, and centrifuged at
low speed (4.500 r.p.m.) to eliminate insoluble substances. This parti-
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ally purified liquid fraction, which thus was 20 times more con­
centrated than the original extract, was examined after negative
staining with phosphotungstate (1 %, pH 7,-) in the electronmicro­
scope (R.C.A.-E .M.U.3F) . The examination did not reveal any par­
t icles in samples from flushes 1 or 2, bu t the preparation from flush 4
contained numerous polyhedric particles with diameters ranging from
25 to 30 m zz . Although two sizes appeared to dominate in some plates,
there seems to be no reason for believing that more than one particle­
type was present. Apart from the occurrence of sizes between 25 and
30 m ,.u , t he examined particles closely corresponded to those first
obs erved in England and called mushroom viruses 1 and 2. Bacilli­
formed particles were not seen in the present material.

This is the fi rst demo nstration of virus particles associated with
mushroom dise ase in Denmark (HANSEN & BLOCK 1967). It is believed
to be identical with mushroom die-back in England.

According to the nomenclature proposed by HANSEN (1966) the
name of the present virus should be Mycophagapicorna psalliotae.

ACKNOWLEDGEMENTS

Thanks are due to "Champignonlaboratoriet" of the Royal Veterinary
& Agricultural College, Copenhagen, for calling attention to the incident
of the disease and for supplying material for investigation; and to "Cen­
trallaboratoriet", Keb enhavns Kommunehospital, for kind admission to
apply its ultrasound equipment .

REFERENCES

Gandy, D. G. & Hollings, M. (1962): Die-back of mushrooms: a disease
associated with a virus. - Rep. Glasshouse Crops Res. Inst.
(Littleha mpton ) 1961: 103-108.

Hansen, He nnin g P. (1966 ) : On the general nomenclature of viruses. ­
Kg!. Vet.- og Landbohejsk. Arsskr. (Kebenhavn) 1966: 191-206.

& Block, B. (1967): Champignon-virose i Danmark. - Horti­
cultura 21 : 179-181.

Hollings, M., Stone, Olwen M. & Last, F. T. (1965): Detection a nd identi ­
fi cati on of viruses in mushroom sporophores and mycelium
disrupted with ultrasound. - Rep. Glasshouse Crops Res. Inst.
(Lit t lehampt on) 1964: 151-;154;,



FRIESIA . Bind IX . Hefte 1-2 . 1969

THANATEPHORUS CUCUMERIS (FRANK) DONK
FUNDET pA IMPATIENS NOLI-TANGERE OG

URTICA DIOECA I DANMARK

Af K. HAUERSLEV

SUMMARY

Thanatephorus cucumeris (FR ANK) DONK on Impatiens
noli-tangere and Urtica dioeca in Denmark.

Thanatephorus cucumeris (FRANK) DONK (syn. Corticium solani
(FRILL. & DELACR.) BOURD. & GALZ.) has been found on Impatiens
noli-tangere and Urtica dioeca in Denmark. Spores from different
fructifications show some variation. The septal pore apparatus shows
a different distinctness, but here and there it is possible to recognize
that it has a more complicated structure, using a solution of phloxin
with a little congo red.

Fig. 1. Thanatephorus cucumer is pa Impatiens noli-tangere (i midten) ­
Urtica dioeca (til venstre og hejre ). 0rholm 21. juli 1963. Fot. K. HAUERSLEV.
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Pa foreningens ekskursion til 0rholm den 7. august 1966 fandtes
Thanatephorus cucumeris (FRANK) DONK (syn. Corticium solani

(PRILL. & DELACR.) BOURD. & GALZ.) pa strengler af Springbalsamin
(Impatiens noli-tangere) og Stor Nrelde (Urtica dioeca). Den 6. og 21.
juli 1963 havde jeg allerede fundet denne svamp pa de samme vsert­
planter og voksende i det samme la vtliggende, fugtige og ret abne
skovstykke med isrer pil og el. De angrebne planter sa ikke ud til at
have taget skade af svampen, der strakte sig fra jordoverfladen og
indtil 10 cm op ad strenglerne som en tynd, melet, lestsiddende, hvid
til noget gul hinde med forsvindende eller fint tradet rand.

Basidierne er kort cylindriske eller ovale, 10-20 X 8-12 u , med
4 sterigmer 7-13 X 1,5-3,5 u . Sporerne er hyaline, glatte, ovale til
noget aflange med den ene side lidt flad, ikke amyloide, 8-13,5 X
3,5-7 p og med mere eller mindre afstumpet apiculus; ved spiring

c

Fig. 2. 'I'hanatephorus cucumeris (FRANK) DONK.

a. Unge og gamle basidier. - b1 b2 og bs. Basidiesporer fra forskellige
frugtlegemer. Bemeerk den varierende sterrelse. Nogle af basidiesporerne
har spiret med sekundeere sporer. - c. Hyfer med centralpore. - X 1000.
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danner de sekundzere sporer. De forskellige frugtlegemers basidie­
sporer varierer i form og sterrelse ; pa en strengel af Springbalsamin
var de nzermest aflange, 9-11,5 X 3,5-4,25 u .

Hyferne er hyaline til gullige, tyndveeggede eller med lidt tykkere
vregge, forgrenede i mere eller mindre rette vinkler, op til 11 p i
diameter og uden eskener. Midt pa hyfernes septa ses centralporen
of'te som en uklarhed eller et kort ror ; hvis man anvender lidt congo
redt og phloxin til farvning, kan man ved heldig stilling af en hyfe
iagttage, at centralporen ikke er et simpelt rer, men er mere kompli­
ceret bygget, saledes som det ogsa er pavist af BRACKER & BUTLER

ved elektronmikroskopiske undersegelser (1963).

LITTERATUR

Bracher [r., Charles E. & Butler, Edw. E.: The ultrastructure and develop­
ment of septa in hyphae of Rhizoctonia solani. - Mycologia 55:
35-58, 1963.

Kebenhavn, maj 1967.
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CHRISTIANSENIA PALLIDA GEN. NOV., SP. NOV.

A NEW PARASITIC HOMOBASIDIOMYCETE FROM
DENMARK

By K. HAUERSLEV

On excursions to Hesede Skov on October 3, 1965 and to Torrig
Skov on September 9, 1966 the author found on the bark of fallen
branches of Picea patches of a resupinate fungus. A microscopic
examination showed a mixture of Peniophora crema BRES. and a
parasitic fungus which has basidia with 6 sterigmata together with
an imperfect state and haustoria. To the writer's knowledge no such
fungus has been preveously reported. The fungus is hereby described
as a new species and a new generic name is proposed for it.

Christiansenia gen. novo

Fungus parasiticus, homobasidialis. Basidia suburniformia, inter­
dum longissima, primitus clavata, sterigmata 6-gerentia. Basidio­
sporae hyalinae. Hyphae hyalinae, noduloso-septatae, conidiophora et
basidia ferentes, conidiophoris 1-septatis. Conidia bini conjungunt.

Hab. Ad fungos Peniophorae cremeae.
Etymologia: Genus in honorem M. P. CHRISTIANSEN, auctor

"Danish resupinate Fungi" I-I! (1959 et 1960).

Christiansenia pallida sp . novo

Fungus parasiticus. Fructificatio hyalina, pallida, irregulariter
effusa, sub lente plus minusve granulosa, 300 /-l crassa, sicca in verni­
cosa grisea membrana consistens. Hyphae hyalinae, plus minusve
tenuiter tunicatae, .2-7 /-l diam., noduloso-septatae, conidiophora et
basidia ferentes. Basidia clavata vel suburniformia, interdum longis-
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Ohristiansenia pallida gen. nov., sp. novo

a . Basidia ; b. conidiophores ; c. haustorial branches ; d. haustoria stick­
ing to hyphae of Peniophora cremea; e. confluent conidia attached to coni­
diophores ; f . basidiospores ; g. conidia. - X 1000 .
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sime cylindracea, 35-140 X 5,5-11 u , 6 sterigmata ferentia. Conidio­
phora cylindracea vel clavata, 10-20 X 2,5-5 u , septo transverso bi­
partita, utraque pars conidium singulum format, conidia bini con­
jungunt, 7-11 X 3-4,5 u . Basidiosporae ovatae, uno latere applanatae,
granulosae vel guttulatae, 7,5-11 X 5-9 u , laeves, apiculo prominente,
non-amyloideae. Haustoria adsunt.

Hab. Ad fungos Peniophorae cremeae.

Fungus parasitic on Peniophora cremea BRES. forming irregular,
hyaline, pallid, somewhat granulose, small patches, up to 300 p thick,
drying to a greyish or invisible film. Hyphae hyaline, more or less
thin-walled, few basal ones up to 7 p in diam. give rise to somewhat
irregular cylindric hyphae, about 2-5 p in diam., with clamp-con­
nections, bearing basidia and conidiophores. Basidia clavate to subur­
niform or long cylindric, 35-140 X 5,5-11 u , with 6 sterigmata. Basi­
diospores ovate, on one side flattened, smooth, with droplets or gra­
nular content, 7,5-11 X 5-9 u , with large apiculus. Conidiophores
cylindric-clavate, about 10-20 X 2,5-5 u , becoming divided in two
parts by a septum, each part bearing one conidium. The two conidia
are confluent to one cell, almost cylindric, about 7-11 X 3-4,5 u . Two
pairs of conidia may occur on one conidiophore. Non-amyloid. Hausto­
rial branches present growing out from clamp-connections of the
hyphae.

COLLECTIONS

KH 2351. Hesede Skov, Oct. 3, 1965, on P eniophora cremea) on Picea
abies (type).

KH 2492. Torrig Skov, Sept. 24, 1966, on Peniophora cremae) on conifer.
KH 2694. Sorgenfri, April 1, 1967, on Peniophora cremea) on frondose

wood.
KH 2710. Sorgenfri, March 19, 1967, ibid.
KH 2744. Sorgenfri, June 10, 1967, ibid.
KH 3043. 0rholm, March 3, 1968, ibid.
KH 3186. Korser Skov, Sept. 7, 1968, ibid.
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OSTRACODERMA EPIGAEUM (LINK) HENNEBERT
(PEAT MOULD) AND ITS PERFECT STAGE

PEZIZA ATROVINOSA COOKE ET GERARD.

By ERNST HELLMERS.

Contribution from the Department of Plant Pathology, No. 70,
The Royal Veterinary and Agricultural College, Copenhagen.

SUMMARY

On steam sterilized peat moss and on fib er pots in Danish nur­
series a curry coloured mould has obstructed the growth of seedlings
of Begonia and Petunia. The fungus has been named Peat Mould
(Ostracoderma epigaeum (LINK) HENNEBERT), and its perfect stage
is Peziza atrovinosa CoOKE et GERARD. Peat Mould has also been
observed on casing soil in mushroom nurseries. - The avoidance of
steam sterilization of peat moss, and the application of Dithane M-45
(0.5-2 :1000) on the surface of soils, pots etc. has minimized the
problem.

On steam sterilized peat moss (Sphagnum) in Danish nurseries
a curry coloured mould has been observed growing so vigorously that
the germination of Petunia and Begonia was now and then obstructed.

The fungus has been determined asOstracoderma epigaeum (LINK)
HENNEBERT (syn. Botrytis epigaea LINK), and for this stage the com­
mon name Peat Mould has been proposed. The perfect stage is a cup
fungus named Peziza atrovinosa COOKE et GERARD (syn. Plicaria

julva SCHNEIDER).
The imp e r f e c t s tag e: Ostracoderma epigaeum (LINK)

HENNEBERT. The mycelium grows superficially, delicately like cobweb,
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Fig. 1. Conidiophores of Ostracoderma epigaeum.

Not e the dichotom ou sl y bran ching upper parts with the globose, hyalin e conidia. -Stained
with co tt on blue. X 200.

Fig. 2. Ostracoderma epigaeum (Peat Mould) growing on peat moss.

Note th e stellate, white conidiophores (compare fig. 1). - X 60.
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Abb. 3. Plicaria [utun n, gp ,
a) Reifer Ascus mit Paraphysen, b) As(,ospol'eu.; c).~ af\ l'a'l' t ig(} Gebilde am Sch(·ibr lll'<\ lld.
d) K onidi entriiger nach r1 e~ Abfallen. der ~onl(he~. ~ ) .!u,nger K~mirli ent ri'il!(,l ' urit
Konid ien. f) Seite nast des gleiehen Ko~mlientnlgers mit K onidien, g) Eln zclllc KOIl id i('Il .

Fig. 3. P eeiza atrovinosa (syn. Plicaria fulva) .
Reproduction from R. SCHN EIDER's pap er i n Zentralb l. Ba kt. n, 108: 149, 1954.

with 5-10 f.l wide, multiseptate hyphae. The outer zone of the my­
celium is grey, then white due to the formation of young conidio­
phores with conidia (figs. 1, 2) . Overnight these become yellow-cur ry
coloured. The basal part (300-400 f.l) of the conidiophore is un­
branched while the upper part is dichotomously branching into long
(100-135 f.l) , cylindrical branches bearing numerous hyaline-sub­
hyaline globose conidia (figs. 1, 3) , in general measuring 8-10 u .
The size of the conida may vary according to temperature; SCHNEI­

DER (1954) states 5-11 f.l at 19° C, and HENNEBERT (1960) 5-11 f.l at
15-18 ° C and 10-21 f.l at 27-28 ° C. The conidia germinate within 12-18
hours at 19° C. Optimum for growth is about 31° C and pH 6.6-7.4,
but the fungus grows well at temperatures 9-35° C and pH 4.0-11.4.



- 49 ~

Fig. 4. Ostracoderma epigaeum (syn. Polyactis ep i g aea).

a : Colou re d drawing showing from left: w h ite, then ye llow and cu rry colou re d mould ;
b : Conidiophore w ith globose conidia. - Reproduction (X 1,3) from BONORDEN's fig . Hil

in hi s »Ha nd b u ch del' a ll gemeinen Mykologi ec (1851).

SCHNEIDER (1954) described the above named conidial stage as
well as its perfect stage Plicaria julva ScHNEIDER as new, but she
did not name the imperfect stage. This, however, is obviously identi­
cal with Botrytis epigaea LINK (1824), which BONORDEN 1851 trans­
ferred to the genus Polyactis LINK (1809) under the name Polyactis
epigaea (LINK) BaN. (fig. 4). HUGHES (1958) considers the genus
Polyactis LINK as synonymous to Botrytis PERS. (1801) and 1960
HENNEBERT refers the species with globose conidia to the genus
Ostracoderma FR. (1825). HENNEBERT assumes that the conidial stage
of Plicaria juZva SCHNEIDER might be identical to PoZyactis crystaZZina
BaN. (1864), but as this seems to be the young and white stage of
PoZyactis epigaea (LINK) BaN., and as the latter name is the oldest
one , this has priority. Therefore, the correct name of the imperfect
stage should be Ost racoderma epigaeum (LINK) HENNEBERT.

The per f e c t s tag e: Peziza at rovinosa CoOKE et GERARD.

R. SCHNEIDER in 1954 described the apothecia as being dark brown,
small (5-12 mm in diam. , 3-5 mm high) with no stalk. Asci cylindrical
204-322 X 11.0-15.5 u , with iodine positive operculum. Ascospores (8)
biguttulate , onecelled, elliptical 11.4-15 X7-9.8 f-l , delicately verrucose
(actually striate or reticulate (fig. 3) . SCHNEIDER, and also the pre­
sent author, has proved that the conidial stage (Ostracoderma epi-

FRIESIA IX
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Fig. 5. Pe zi za atrov inosa (Peat Mould). Apothecia from peat moss in
Danish nursery, February 1965. - X 2.

gaeum) develops from germinated ascospores. In Danish nurseries
it usually takes 3-6 weeks before the sessile apothecia are formed,
and they measure 4-25 (often 5-10) mm in diam. (fig. 5) .

According to DENNIS (1960) the genus Plicaria has globose asco­
spores, and therefore he refers the above described discomycet e to
Peziza ST. AMANS (1821). He also states that Plicaria ful va SCHNEI­
DER is identical with Peziza atrovinosa COOKE et GERARD (1875)
which is fully agreed by the Danish discomycete specialist H. DISSING
(pers. communication). Therefore, the correct name of the perfect
stage is Peziza atrovinosa COOKE et GERARD (syn. Plicaria ostraco­
derma KORF 1960).

Peat Mould has been recorded from Germany (LINK 1824, BONOR­
DEN 1851 , 1864, SCHNEIDER 1954, RIETH 1957), Norway (ROLL-HAN­
SEN 1961), England (DENNIS 1960), Holland (VAN DER VLIET 1962),
and USA (KORF 1960).

The fungus has also been found in Austria (KOCH 1961, un­
published), and in many other countries (C. RlBER RASMUSSEN, per­
sonal communication).

In Denmark the fungus has been known for many years, espe­
cially in nurseries where steam-sterilization of soil together with
peat moss has been practiced. Also the so-called fib er-pots are fre­
quently overgrown by the Peat Mould. On mushroom beds the mould
is sporulating so vigorously that the workers have contracted serious
aller gic symptoms.

In ordinary glasshouse nurseries the mould has been controlled
by avoiding steam sterilization of peat moss. In this connection it is
recommended to steam the soil-mixtures before the untreated peat
moss is mixed with the sterile soil. Spraying with Dithane M-45
(2 :1000) on the surface of the soil and fiber-pots has checked the
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growth of the fungus in Gerbera seed beds. When seeds are not co­
vered, the concentration should be reduced to 0.5-1.0 : 1000 (HELL­

MERS 1965) .
In mushroom beds no chemicals may be used, but optimal mycelial

growth of the mushroom usually prevents the growth of the Peat
Mould.
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BOTRYOTINIA SPHAEROSPERMA
SUR LILIUl\1 REGALE

Par G. L. HENNEBERT

Laboratoire de Mycologie systematique et appliquee, F'aculte des Sciences
Agronomiques, Unlversite de Louvain, Heverlee, Belgique.

Cinq especes de Botrytis [MICHELI] HALLER ex FR. sont aetuelle­
ment eonnues sur des especes du genre Lilium L. depuis que CORDA
(1838) signala pour la premiere fois un de ees champignons sur
Lilium candidum L. it Prague. Ce sont Botrytis elliptica (BERK.)
OOOKE, B. cinerea PERS. ex FR., B. hyacinthi WEST. et v. BEYMA, B.
tulipae (LIB.) LIND et B. liliorum FUJIKURO.

CORDA, lorsqu'il decrivit et illustra son ehampignon, l'identifia
quoique sous reserve, au Botrytis cana KUNZE et SCHMIDT ex FR. et
le denomma Polyactis cana (KUNZE et SCHMIDT ex FR.) CORDA. Mais
I'espece de KUNZE et SCHMIDT (1817), reeoltee sur Scrophularia
nodosa L., est vraissemblablement differente et identique it Perono­
spora sordida BERK. Par contre, par ses grandes spores ovales et ses
spores septees et difformes, le ehampignon de CORDA apparait bien
etre identique au .Botruti« du lys" de WARD (1888) et it l'Ovularia
elliptica BERK. que BERKELEY (1881) decrivait sur Lilium auratum
LINDL. et que COOKE (1906) renomma Botrytis elliptica (BERK.)
COOKE. Entretemps, il avait ete denomme invalidement par BONORDEN
(1851) comme Polyactis cana CORDA ex BON. pro syn. et transfere au
genre 'Spicularia PERs.' et ensuite nomme it nouveau par SACCARDO
(1886) comme Botrytis canescens SACC. Considerant I'iderrtite entre
les especes de BERKELEY et de CORDA, Botrytis canescens SACC. de­
vient done synonyme de Botrytis elliptica (BERK.) COOKE.

Botrytis elliptica (BERK.) COOKE est eonnu sur de nombreuses
espeees et varietes de Lilium ou il cause de grands degats au feuillage
et aux inflorescences (WARD 1888, GROVE 1927, WRIGHT 1928, VAN
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BEYMA et VAN HELL 1931 , COTTON 1933 , MOORE 1949). Cette espece est
caracterisee par des conidies grand es, ovales a elliptiques, souvent
allongees, subhyalines a brunatres claires, a paroi fine et lisse, a
cicatrice d'attache large et evidente, mesurant 15-38 (45) X 10-2 5 1-',

la plupart 20-25 X 14-17 1-', et en mo yenne 23,5 X 15 1-', de rapport
longueur/largeur variable (1.1) 1.5-2.1 (2.4) et en mo yenne 1.60, et

des conidies a normales frequent es 1-2 -sept ees, cordiformes, bifides
ou t rifides.

A cote de cette espece, Botry tis cinerea PERS. ex FR. est f'requem­
ment observe sur Lilium ou il peut causer, lui aussi, d'importants

dommages par temps humide et en particulier chez Lilium candidum
L. Ses conidies, de beaucoup plus petit es, mesurent (5) 8-14 (18) X

(4) 6-9 (11 ) I-' (HENNEBERT 1960) .
Botrytis hyacinthi WESTERDIJK et v. BEYMA (1928), connu comme

la cause du "feu" des jacinthes, a ete observe aussi sur les bulbes de
Lilium et s 'est montre agressif au feuillage de Lilium candidum (VAN
BEYMA et VAN HELL 1931). Nous l'avons observe aussi sur Lilium
regale WILSON en Hollande du Nord. Ses conidies sont ovales, me ­

surant 12-18 X 10-15 I-' et en moyenne 16 X 121-'. En culture, I'espece
est facilement reconnaissable a ses nombreux sclerotes noirs de 1-2
mm solitaires ou en chaine et regulierement disperses a la surface du

milieu de culture.
Botrytis tulipae (LIB.) LIND est une quatrieme espece que nous

avons occasionellement observee sur Lilium aux Pays-Bas. Elle s'y

trouvait sur des tiges d'inflorescences en fin de floraison dans des
parcelles situees a proximite de parcelles de Tulipa atteintes par le

champignon. L 'espece est caracterisee par des conidies elliptiques

mesurant 12-22 X 8-12 I-' et en moyenne 17 X 10 1-'. En culture, elle
produit des sclerotes du meme type que ceux de Botrytis hyacinthi
mais plus petits.

Botrytis liliorum FUJIKURO a ete decrite sur Lilium longiflorum
THUNB. a Formose par FUJIKURO (1914). Ses conidies, produites en
petit nombre, 4-6, sur les terminaisons enflees du conidiophore, sont

presque spheriques ou largement ovoides a ovoides, parfois difformes,

mesurant 28-37 X 21-31 I-' et en mo yenne 32 X 27 1-'. Cette espece n'a
pas encore ete observee en Europe.

Nous avons releve en 196 3 une sixieme espece it forme Botrytis
sur Lilusm, a savoir Botryotinia sphaerosperma (GREGORY) BUCH­

WALD. Cette espece fut decrite pour la premiere fois par GREGORY

(1941) sur A llium tr iqu et rum dans les Iles de Scilly, en Cornouaille
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et n'a ete re trouvee qu 'une seule fois en dehors de sa localite d'origine,
notamment a Lambourne Hill, Penhallow, Cornouaille et sur le meme
hote. Elle n' etait jusqu'a present connue que sur Allium (HENNEBERT
1963). Son existence sur Lilium regale WILSON aux Pays-Bas indique
non seulement un nouvel h6te pour I'espece mais aussi sa presence
sur le Continent ou elle n'avait pas encore ete signalee.

Botryotinia sphaerosperma (GREGORY) BUCHWALD (forme coni­
dienne Botrytis spha erosperma (GREGORY) BUCHWALD) presents , su r
Li3ium regale) des colonies basses et denses, blanches sales ou ochra­
cees , couvrant la surface des lesions de l'h6te et constituees des coni­
diophores dresses, de 300 a 500 p de hauteur, emergeant solitaires ou
par groupes de 2 a 5 des tissus epimermiques ou des stomates. Les
conidiophores sont constitues d'une ou plusieurs cellules basales
arrondies, a paroi epaisse, brunes, de 20-30 p de diametre et d'un
stipe dresse, 1-2 septe, devenant vers le sommet subhyalin et ramifie
avec 2 a 4 rameaux lateraux, courts, disposes en spirale et parfois
eux-memes ramifies, d'abord continus, puis plusieurs fois septes et
enfles aux extremites en une ampoule sporogene , et ensuite, a la
maturite des conidies, senescents, deprimes, plisses en accordeon et
d'apparence annelee, bient6t caduques et ne laissant sur le stipe
qu'une cicatrice large, circulaire et proeminente, Les proliferations du
conidiophore sont terminales ou subterminales, generalement uniques,
rarement a2 ou 3, de 250-300 u , I-septees, developpant a leur sommet
une nouvelle grappe de spores nees aux extremites enflees de rameaux
courts. Les cellules sporogenes, developpees aux extremites du stipe
et de ses rameaux, arrivent presque simultanement a maturite, les
inferieures cependant les premieres; elles sont plus ou moins enflees
et developpent un petit nombre, 3-6, de bourgeons simultanes golbu­
leu x ou spheriques sur des denticules courts de 1-2 p de largeur. Les
conidies , a maturite, sont des blastospores spheriques, subglobuleuses
a largement ovales, parfois reniformes ou cordiformes, a paroi rela­
tivement epaisse, lisse et legerement pigmentee, olivatre a brunatre,
a cicatrice d'attache peu apparente et parfois laterale, et mesurant
(15) 18-30 (33) X 15-28 (30) p et en moyenne 23.8 X 20.7 u , de
rapport longueur/largeur variant de 1 a 1.40 et en moyenne de 1.16.
(Fig. 1 ). Des sclerotes noirs plats et allonges ont ete observes sur les
parties pourissantes de l'h6te. En culture pure sur PDA, les sclerotes
sont peu abondants, la rges de 3-5 mm, de contour sinueux, de profil
arrondi ou applati, disperses radialement ou peripheriquement sur un
mycelium blanc a ochrace, peu abondant et ras.
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Fig. 1. Botryotinia sphaerosperma sur Lilium regale (GLH 3851-B).

Le champignon a ete observe it deux reprises. (1) Sur les feuilles
et tiges de Lilium regale WILSON, dans la plantation de Mr. C. VAN
MEULEN, it Wijdenis, pres de Andijk, Noord-Holland, par G. L. H., 23
aout 1963 (Herb. GLH 3851-B). Le feuillage etait partout gravement
atteint et presentait les symptomes identiques it ceux d'une attaque

par Botrytis elliptica (BERK.) COOKE, c'est-a-dire des lesions d'abord
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lenticulaires brunatres, parfois aureolees de rouge, s'elargissant en­
suite et envahissant la feuille qui bientot s'affaisse et se couvre de
conidiophores. Sur les boutons floraux et les tiges des memes plantes,
le meme champignon a ete retrouve en melange avec Botrytis cinerea
PERS. ex F R. (GLH 3851-A) et, ici et la , Botry tis tuli pae (LIB.) LIND
(Herb. GLH 3851-C) . (2 ) Sur les inflorescences senescentes de Lilium
regale dans une culture abandonnee, it Andijk, Noord-Holland, pa r
G. L. H ., 23.8.1963 (Herb . GLH 3860). Il fa ut r emar quer que dans
aucune des deux parcelles Botrytis eZZiptica n'a ete observe.

Botryotinia spha erospe rma (GREG.) BUCHW. se classe, pour sa
for me conidienne, dans le sous-genre Sph aerobotrytis BUCHWALD
(1949) oil il se distingue de Botryotinia globos a BUCHW. it coni dies
de 12-18 u de diametre et de Botryotinia polyblastis (GREG.) BUCHW.
it conidies de 30-70 p de diametre, deux especes connues sur d'autres
liliacees.

Malgre la similitude des symptomes et la presence dans nos re ­
coltes de pres de 40 % de conidies de forme plus ou moins ovale (de
rapport Iongueur/Iargeur de 1.16 it 1.40), la forme conidienne de Bo­
tryotinia spha erosperma (GREG.) BUCHW. sur le Lys ne peut etre
confondue avec Botrytis elliptica (BERK.) COOKE. En effet, elle en
differe par ses spores pour la plupart globuleuses et leur largeur
moyenne nettement superieure it celle de cette derniere espece, par
ses conidiophores plus fences et plus courts et par ses caracteres
culturaux.

Je tiens it exprimer un hommage sincere et ma profonde gratitude
au Professeur N. F . BUCHWALD qui, par son etude celebre "Studies in
the Sclerotiniaceae", par le vivant accueil qu 'il me reserva en 1958
au Plantepatologisk Afdeling, Den kgl. Veterinrer- og Landbohejskole
it Copenhague et par ses conseils autorises, me guida dans l'etude
du genre Botry tis.
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PUCCINIASTRUM GOEPPERTIANUM (KC1HN) KLEB.
FOUND IN DENMARK.

By LARS A. HOBOLTH

Statens F orsegsstation, Studsgaard, Herning, Denmar k.

Pucciniastrum goeppertianum (KUHN)

KLEB. was found for the first time in Den­
mark in 1965 and refound in 1966 on cow­
berry (Vaccinium vitis-idaea) and silver
fir (Abies alba) in several plantations in

the vicinity of Herning in Jutland. The
plantations consist mainly of norway
spruce (Picea abies) with a few young
trees of silver fir in the clearings, the firs
usually have low-hanging branches.

The shoots of cowberry infected by
Pucciniastr um go eppertianum are thicker
and longer than normal shoots so that the
diseased ones stick up like candles among
the healthy ones (Fig. 1). The teliospores

were found to germinate in the middle of
May in a rainy period. About the first of
July it was possible to find the aecidia on

the needles of young shoots of silver f ir,
but only on needles in very close vicinit y

(until 30 cm) of the infected cowberries.

Fig. 1 . Cowberry (Vaccinium vitis-idaea)
infected by Puccini ast r um g oep per tianum.

Photo Oct. 1966 .

- 58 -



- 59-

~ :5 Tirnring I'lan tage (20 km vnv for Herning)
I " ··

Fig. 2. Plantations in Western Jutland where Pucciniastrum goepper­
tianum was found on Vaccinium vitis-idaea and A bies alba in 1965

and 19~6.

1. Jyndevad; 2 and 4. Birkebrek; 3. Timring; 5 and 6. Hegtldgaard: 7. Rind.

It was noticed, that about the same time as the aecidia were emptied,
the diseased needles dropped off.

J. KOCH (the Department of Plant Pathology, The Royal Veteri­
nary and Agricultural College) has informed me about an infection
experiment he made with some diseased cowberry plants I sent to
him in May 1966 : On the 20th of May some of the branches were
placed on the shoots of some 3 year s old potted plants of silv er fir
in the garden of the Department of Plant Pathology. During the 20th­
29th of June aecidia developed on the un derside of you ng needles .

Pucciniastrum goeppertianum is on record from Finland and
Sweden (HYLANDER et al. 1953) , Great Britain (WILSON & HENDER­
SON 1966), Germany (GXUMANN 1959) and a few other European
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countries. It is wrongly stated by WILSON & HENDERSON (1966) that
the fungus has been recorded from Denmark and Norway. It was,
however, expected already by E. ROSTRUP (1902, p. 307) and C. FER­
DINANDSEN (1928, p. 86) that the fungus would be found in Denmark.

Finds on Vaccinium vitis-idaea in Jutland (Fig. 2):

1. Jyndevad plantation Sept. 5, 1965 (the first find). - 2. Birkebrek
plantation Oct. 3, 1965. - 3. Timring plantation Nov. 19, 1965. - 4. Birke­
brek plantation March 13, 1966. - 5 and 6. Hegfldgard plantation June 19,
1966. - 7. Rind plantation Oct. 7, 1966.
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FOUR PREUSSIAN GENERA*)

By S. J. HUGHES

Plant Research Institute, Canada Department of Agriculture,
Ottawa, Canada

Some years ago, through the kindness of the Curator of collec­
tions in Herb. B, I was permitted to examine the presumed type col­
lections of the type species of some Preussian form generic names.
It was possible to confirm the current application of the name Col­

carisporium and to explain the type species of Boiruonipha, Gongro­

meriza and Tolypomyria. Brief notes on the relevant collections and
on the identity of the type species are given below.

Botryonipha PREUSS.

Type species, B. alba PREUSS, Linnaea 25: 79. 1852.

The type collection is labelled '624 b. B otryonipha alba PR. fig.
1503 [scr. PREUSS]' and consists of pieces of coniferous wood showing
a stringy type of rot. On the surface of this substratum are found
scattered, white, hemisphaerical or flattened structures up to 500 p

wide. These have a fuscous stromatic centre covered on the outside
with crowded, radiating, hyaline, cylindrical to clavate, inflated ends
of hyphae; these swellings bear crowded denticle-like projections over
their entire surface but they are fewer and more scattered toward the
base. The swellings are 45-57 p long and 6.3-10.5 p wide and the
cylindrical projections up to 3.0 p long, mostly 1.5-2.0 u , and 0.5­
1.0 p wide.

Dr. M. K. NOBLES kindly identified these cylindrical structures as
(Fig. 1) the acanthophyses of a Hymenomycete (vide TALBOT 1954).

* ) Contribution No. 701, Plant Research Institute.
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There is no doubt that PREUSS'S 'receptaculis emergentibus radiatis
candidis' refers to the acanthophyses and his 'sporis globosis minutis­

simis pellucidis in ambitu tectis' refers to the denticulate projections
which appear round in surface view.

Botryonipha PREUSS (1852 a) may safely be excluded from the
Moniliales and included as a form genus of Mycelia st erilia.

Later, PREUSS (1852 b) described a second species in Boiruonipha,

B. dubia) but so far as I am aware its identity is unknown. SACCARDO
(1886) compiled B. alba and B. dubia in a third section 'Botruonipha
PREUSS' of Stilbum as S. botryonipha SACC. and S. dubium (PREUSS)
SAce. respectively.

Calcarisporium PREUSS.

Type species, C. arbuscula PREUSS (as )arbusculum'), Linnaea 24:

124.1851.

Two extant specimens are labelled as follows: (1) '324 b. Calcari­
sporium arbusculum PR. [scr. PREUSS]', and (2) '324 b. Calcarispo­

rium arbusculum PREUSS [scr. PREUSS]'. The first contains material
which is badly fragmented but seems to be woody: conidiophores and
conidia of C. arbuscula are present. The second packet contains slices
of wood but these have been attacked by insects; a single sporogenous

cell of C. arbuscula and some conidia were seen in the preparations.
In neither packet could I find apothecia of 'P eziza nivea) the precise

habitat given by PREUSS (1851). Nevertheless the fungus present
matches PREUSS'S precise diagnosis and the redescription by HUGHES
(1951) based upon collections on Dasyscypha virginea) decaying Lac­

tarius, and on Polyporus? adiposus. TUBAKI (1955) redescribed C.

arbuscula from a collection on Marasmius in Japan and WATSON
(1955) has given an account of the same species living as an
endophyte in apparently healthy sporophores of Russula and Lac­

tarius.

Gongromeriza PREUSS.

Type species, G. clavaeformis PREUSS, Linnaea 24: 106. 1851.

The type collection is labelled '230 d. Gongromeriza claoaeiormis

PR. Fig. 1351. Auf Erlenholz [Alnus glutinosa] [scr. PREUSS]' and

consists of a piece of wood which bears the Chloridium LINK conidio­
ph ores of Chaetosphaeria myriocarpa (FR.) BOOTH (1957). The conidio-
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Fig. 1. Botryonipha alba. Acanthophyses, from the type collection. X 1160.
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phores are composed of a septate, dark coloured, cylindrical stalk
terminating in a single, obclavate phialide cell with an apical, funnel­
shaped collarette from which hyaline, more or less cuneate phialo­
spores are produced in a slimy head. It is not uncommon in species of
Chloridium for the phialide to proliferate through the collarette to
produce another phialide at the apex; this can occur a number of
times so that a linear series of phialides is produced. Such series of
phialides are found in the type collection of G. olaoaejormis; appar­
ently, PREUSS did not see the phialospores and considered the obcla­
vate structures [phialides] to be the conidia as clearly indicated in
his diagnosis: 'Caespitibus effusis atris; floccis basi dilatatis, atro­
fuscis opacis, septatis, apice attenuatis, simplicibus, fuscis, rigidis,
fragillimis, in sporas clavaeformes diffractis. Habitat in lignis Alni

glutinosae. Hoyerswerda.'
Gongromeriza PREUSS is a later synonym of Chloridium LINK and

so far as I am aware G. clavaeformis PREUSS provides the earliest
epithet applied to the phialidic state of Chaetosphaeria myriocarpa

(FR.) BOOTH.

Tolypomyria PREUSS.

Type species, T. prasina PREUSS, Linnaea 25: 726. 1852.

The single collection assigned to this name is labelled '323 b. To­

lypomyria prasina PREUSS, fig. 1889 [scr. PREUSS]' The specimen
consists of a fragment of coniferous wood bearing a green stratum
of conidiophores and conidia and is undoubtedly the type collection.
The conidia are oval, 3.4 X 1.8 p and the collection may be disposed
as Trichoderma viride Auct.

Tolypomyria PREUSS (1852 b) is thus a later synonym of Tricho­

derma PERS.
In 1853 PREUSS described a second species in Tolypomyria) T. alba;

there is nothing in the diagnosis that would exclude this from Tricho­

derma sporulosum (LINK) HUGHES, but its identity must await exami­
nation of the type.

Tolypomyria microspora (CORDA) SACC. (1866) is based upon
Colletotrichum microsporum CORDA (1840); inspection of CORDA'S
illustrations indicates that this is neither a Colletotrichum nor a
Trichoderma.

Tolypomyria fungicola KARST. (1888, p. 251) was considered a
synonym of Trichoderma sporulosum by HUGHES (1958).
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THE BALLISTOSPORE
By C. T. INGOLD

Birkbeck College, University of London.

SUMMARY

Ballistospores are violently discharged basidiospores and the
similar aerial spores of mirror-image yeasts (Sporobolomycetaceae).

The structure of ballistospores is discussed paying particular attention
to the junction between spore and sterigma. Spore discharge is con­
sidered with special reference to whether what is produced at the
hilar appendix just before discharge is a droplet or a bubble. Possible
mechanisms of discharge are reviewed including a detailed conside­
ration of OLIVE'S bubble-bursting theory.

1. INTRODUCTION

It gives me great pleasure to contribute to a volume in honour of
Dr. N. F. BUCHWALD and in selecting to write about ballistospores I
have deliberately chosen a subject which impinges on some of his
work. His observations on ballistospore liberation in the perennial
polypores shed new light on the phenomenal spore production and
remarkable xerophytic capabilities of these fungi.

Interest in the problem of the discharge of ballistospores in fungi
has been revived by the suggestion of OLIVE (1964) that essentially
a bubble-bursting mechanism is involved.

Dr. M. A. DONK gave the name "ballistospore" (see DERX 1948)
to a spore discharged after the manner of the basidiospore in H ymeno­

mycetes and in Tremellales so fully illustrated by BULLER (Fig. 1) .
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Fig. 1. Oalocera cornea. Discharge of
the basidiospore (ballistospore) from

its sterigma. - After BULLER 1922.

To this category belong not
only the basidiospores of Hy­

menomucetes, but also those
of the Uredinales, the "second­
ary conidia" of Tilletia} and
the aerial spores of the mir­
ror-picture yeasts (Sporobolo­

mycetaceae) .

In Gasteromycetes the spo ­
res are not shot from their ste­
rigmata. Thus not all basidio­
spores are ballistospores, and
not all ballistospores are basi­
diospores.

2. S T RUC T U REA R 0 U N D J U NeT ION 0 F

STERIGMA AND SPORE

Exact knowledge of the details of the basal part of the mature
ballistospore and of its attachment to the sterigma is hard to obtain.
The difficulty relates to the small size of the structures involved and
to the fact that when basidia are mounted in water for microscopic
examination any really mature spores invariably become detached.
Ripe basidia can, of course, be viewed in air, but then only the external
features are normally to be seen. One of the morphological problems
is whether, immediately prior to discharge, there is a cross-wall sepa­
rating spore and sterigma. In general it has proved impossible to
decide this matter by light microscopy, although PRINCE (1943) in
the rust Gymnosporangium nidus-avis considered that there was
such a cross-wall and produced a fairly convincing photograph as
evidence.

Recently WELLS (1965) has published an electronmicrograph of
a section through a mature basidiospore and the apex of its sterigma
in Schizophyllum. The ectoplast membranes of sterigma and spore
are separate indicat ing that at this stage protoplasmic continuity be­
tween the two no longer exists. An electron-transparent region sepa­
rates the two protoplasts (Fig . 2). It appears that the extremely thin
outer layer of the sterigma wall is continuous with the outer spore-wall.
It is desirable to follow WELLS' nomenclature and to distinguish the

5*
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3. S P 0 RED I S C H A R G E

actual region of attachment as the
hi 1u m and the characteristic
projection near it as the h i 1a r
a p pen d i x, the structure which
above all characterizes the liberated
ballistospore. The hilum itself is
not usually visible under the light
microscope, but is readily seen with
the electronmicroscope. It may be
a mere scar as in Schizophyllum or
a rather definite projection as in
Sporobolomyces (INGOLD 1966) .

We owe to BREFELD (1877) the
first indication that spores of Hy­

menomycetes are actively dischar­
ged, but he thought that all four
spores of a basidium were liberated
together. In the first third of this
century BULLER made extensive
observations on a wide range of
species and normally observed suc­

cessive discharge, although as a rare occurrence two spores of a basi­
dium might be shot away together. BULLER timed successive discharge
from basidia in a number of species. F or example in four basidia of
Stropharia semiglobata the mean interval between the discharge of
the first and the fourth spore was 302 seconds; for five basidia of
Coprinus sterquilinus it was 67 seconds; and for the same number of
basidia in C. plicatilis 11 seconds. It is clear that any adequate expla­
nation of discharge must take account of this interval.

Again BULLER repeatedly observed, and this is confirmed by
other workers especially MULLER (1954), that immediately following
discharge the vacated sterigma retains its size and form apparently
unaltered, and that no liquid remains behind on its tip. Only as a rare
abnormality did BULLER see the slow exudation of a small droplet
from a sterigma which had just shed its spore.

Initially BULLER favoured a rounding-off mechanism at a cross-

Fig. 2. Schizophyllum commune.
Structure of junction of basidio­
spore and sterigma. - Left, at
lower power: N, nuclei; M, mito­
chondria. - Right, part at higher
magnification: E, ectoplast; H. A.,
hilar appendix; W, wall common
to sterigma and base of spore; H,
hilum. - Based on electronmicro-

graph by WELLS (1965).
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wall separating the sterigma from the spore, and this theory was
later revived by PRINCE (1943). Such a mechanism is well-known in
the discharge of the conidium in Conidiobolus. However, it would not
explain the asymmetrical position of the ballistospore on its sterigma,
nor would it bring the drop (or bubble), produced at the hilar appen­
dix just before discharge, into the picture. BULLER later came to
favour a water-squirting mechanism, comparable on a microscopic
scale with sporangial discharge in Pilobolus.

However, if the mechanism is of this nature, the sterigma must be
self-sealing immediately after discharge, if the turgidity of the ba­
sidium is to be retained for the discharge of the subsequent spores.
Further, WELLS reproduces a longitudinal section through a sterigma ,
from which the spore has apparently been discharged, showing an
unruptured ectoplast; a condition hardly to be expected if a jet of
fluid had been squirted through it. MULLER (1954) contributed to
knowledge of ballistospore discharge by filming the process in Sporo­

bolomyces. In this yeast the "drop" produced at the hilar appendix
grows to full size (3!-, diameter, nearly equal to that of the spore)
in 2-3 seconds, before the spore is discharged. However, in one of the
14 examples filmed by MULLER, the "drop" (having grown to its
normal size) disappeared, within the period of 1/64 seconds from one
"frame" of the film to the next, leaving the spore behind on its ste­
rigma. He interpreted this as d i s c h a r g e of the drop without
discharge of the spore. On his view the "drop" is produced at the
junction of spore and sterigma, and normally is shot (squirted) from
the end of the sterigma carrying the spore with it. However, if what
is produced is a gas bubble, its sudden disappearance could be the
result of bursting. Part of MULLER'S film can, nevertheless, be used
as evidence for a drop being formed at the hilar appendix. In his
paper (his Fig. 8) two successive "stills" are reproduced: the first
showing the "drop" grown to its full size; the next the vacated ste­
rigma and, 5-8 p to the right of it, the discharged spore, just landed
on the agar, looking as if it is surrounded by fluid. The effect might,
however, be the result of the spore being slightly out of focus.

If a drop is formed at the hilar appendix there is no evidence
about whether it is essentially water, or an aqueous solution of high
osmotic potential as suggested by WELLS. CORNER (1948) considers
that it is limited by a definite membrane, which may even survive in
pickled material, and on the basis of his electronmicrographs WELLS
also considers this likely,
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Fig. 3. Schi zoplasmodium cavostelioides. A, B. C, three frames illustrating
development. In each, above is a surface view and below a section of the
culture. A, minute plasmodium of naked protoplasm on agar spread with
bacteria; B, protoplasm has aggregated into hemispherical masses ; C,
spores have been produced each on a short stalk; some spores have formed
bubbles (outlined by dashed lines); after discharge a crater-like st a lk is
left. D and E, longitudinal sections of stalked spore on agar. D, just before
bubble formation; E, at bubble formation. - Diagram based on photo-

graps and descriptions by OLIVE & STOIANOVITCH (1966).

4. B U B B L E - BUR S TIN G THE 0 R Y

OLIVE & STOIANOVITCH (1966) have described a minute slime-mould
in which the sing le aerial spore is apparently jerked off its stalk
by the bu rsting of a gas-filled bubble or blister produced laterally
between the outer and inner la yers of the spore-wall. Fig. 3 gives a
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diagrammatic illustration of this organism, Schizoplasmodium cav o­

st eli oi des. The evidence that a gas-blister is produced at the side of
the spore before discharge in this slime-mould seems unassailable.
Observations on this organism led OLIVE (1964) to suggest that the
mechanism of ballistospore dis charge in the true fungi is essentially
the same. He considered that in Sporobolomyces fo r example the
bla ck outlines of the aerial spore and of its sterigma when viewed
(surrounder by a ir ) under the microscope are due to a gas-phase
between the inner and outer membranes in these structures. He
suggested that a weakening of the outer layer in the region of the
hil ar appendix leads to this gas being blown out as a spherical bliste r ,
and that the ultimate bursting of this leads to the discharge of the
spore. It is of interest to note that WEIMER (1917) , in discussing
ba sidiospore liberation in Gymnosporangium referred to the spore
producing a b u b b I e at its base prior to discharge, but gave no

evidence for regarding it as a bubble rather than a drop.
The evidence given by OLIVE (1964) for the presence of a gas

phase associated with the fungal ballistospore (e . g . in Sporobolo­

myces) is not completely convincing, resting as it does on the black­
edged appearance of the spore, the upper part of the sterigma and of
the "bubble" as viewed in "dr y" mounts under the high-power, be­
cause almost any hyaline conidium attached to its conidiophore has
that appearance if viewed directly surrounded by air. The microscopic
appearance of the bubble produced at the hilar appendix does not
differ significantly from that of undoubted droplets, for example
those formed on the surface of the sporangiophore of Pilobolus.

Indeed, it is rather unlikely that a minute droplet surrounded by air
would be destinguishable from a corresponding bubble on the basis
of microscopic examination. Nevertheless, the analogy with Schizo­

plasm odium is so suggestive that there is a strong probability in
favour of OLIVE'S theory, and it must be remembered that in that
slime mould OLIVE & STOIANOVITCH clearly demonstrated, in water
mounts, the presence of gas between the two layers of wall in the
sporulat ing structure.

It has been argued (INGOLD & DANN 1968) that under conditions
of hi gh external pressure (over 50 atmospheres) a water-squirting
mechanism, or one involving the rounding-off of turgid cells, would
be able to funct ion, whilst one involving the blowing of a gas-bubble
could not operate. It was found experimentally that under these
conditions ascospore discharge in Sordaria and conidium take-off in
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Conidiobolus continued, whilst the liberation of ballistospores was
stopped (Fig. 4). In evaluating the evidence from these experiments
with high pressures, it should be remembered that the actual distance
of discharge must be considerably reduced as a result of the increased
density of the air. Ballistospores are normally shot to such a short
distance (0.1-0.5 mm) that a considerable reduction of this might
result in a number failing to be shot far enough for their subsequent
escape from the fruit-body. Nevertheless, the immediate, dramatic
effect of high pressure on the rate of liberation of ballistospores
from sporophores is strong evidence in support of OLIVE'S theory.

If what is produced at the hilar appendix is a bubble limited by
an aqueous film, no sign of this would be left after bursting, but if it
is a gas-blister between outer and inner layers of the wall, or between
the ectoplast and the wall, a ruptured membrane might be expected
in the region of the hilar appendix of the discharged spore. In
electronmicrographs of whole ballistospores of Sporobolomyces no
such membrane was detectable (INGOLD 1966).

In considering the question of bubble v e r sus drop, it must be
recognized that BULLER did not merely assume that a drop was
carried away with the spore. He attempted to demonstrate its pre­
sence on the spore immediately following liberation and before the
drop had time t o dry up. His evidence is quite impressive. His principal
method was to examine the ripe gill of an agaric covered lightly with
a thin coverslip, leaving here and there an air gap of a fraction of a
millimetre between the hymenium and the under surface of the glass.
By locating under high-power a basidiospore from which "drop"
exudation was just starting, and immediately focusing upwards on
the lower surface of the coverslip, he was able to see the spore on
its impact with the glass a few sec onds later. He noted that it was
always associated with a little liquid corresponding, apparently, to
the exuded drop. Further, BULLER reports for a number of species
the occasional failure of discharge due to the exuded "droplets" from
the four spores of a basidium running together into a single drop. If

bubbles were involved, and especially if they were really blisters, it
might be expected that they would retain their identities and not
become confluent.

It is of interest that the bubble theory envisages what is essentially
a surface-tension mechanism. Such a possibility was originally
suggested by BULLER and developed by INGOLD (1939) who calculated
that, on the assumption that a w ate r droplet was formed at the



- 73 -

500

:>
t

250
CALOCERA VI5C05A

cr
V)

lli 54- ATMOS.0: <---------)

I~ I~
0 0-
Q::

&
C 1000

~-v:>

~
l.1J
CJ

LflCTARIU5 QUIETUS
~500
0:::
0
Cl..
v::>

StATM05.
<- - - - - - --)

0 I I
0 1 2- 3 4 5

TI/VIE. IN HOUR6

Fig. 4. Oalocera and Lactariue. Ballist ospore discharge in relation to pres­
sure. Rate of sp ore liber at ion (as number of sp ores caught in unit time on
unit area be low a discharging fruit-body ). Rate, sampled over period
indicated by histogram column a t atmospheric pressure, under high pres­
sure and again at atmospheric pressure. By us ing a magnetic device,
sampling under high pressure limited to period when the high pressure was

actually oper a ti ng . - See INGOLD & DANN 1968.



-74 -

1JET of 4AS

Fig. 5. Sporobolomyces. Diagram of possible behaviour of gas-blister during
discharge based largely at the ideas of R. MOORE (1966).

hilar appendix, sufficient surface energy was available to effect
discharge. In a bubble of corresponding size twice this energy is
provided.

Little is known about the trajectory of discharged ballistospores.
BULLER'S figures (e. g. in Panaeolus) suggest that the direction of
discharge is parallel with the longitudinal axis of the basidium. If

this is so, it is difficult to envisage how a bursting bubble placed
laterally near the base of the spore could impart a consistent move­
ment in this direction. Some preliminary observations in my own
laboraty suggest that the trajectory of discharge is, on the average,
at an outward angle to the axis of the basidium (INGOLD 1966). The
problem of the trajectory worried SAVILE (1965) and led him to
suggest a "unified theory". He accepted bubble-bursting as causing
the separation of the spore from its sterigma, but thought it must be
combined with a "repulsive" force (possibly electrostatic) acting
through the sterigma and propelling the spore along an appropriate
course. The almost simultaneous action of two violent mechanisms
co-operating to secure discharge in the right direction, seems highly
improbable. Recently MOORE (1966) has suggested a way in which
the gas pressure in the bubble might be utilized to launch the spore
outwards. If at the moment of break at the hilum, the blister simply
collapses driving a jet of gas through the hilum, not only would there
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be no ruptured membrane at the hilar appendix, but also a suitable
trajectory would be imparted to the spore impelling it in an outward
direction away from the sterigma (Fig. 5). But it must be pointed
out that the suggestion that bursting explains the sudden disappear­
ance of the bubble from the hilar appendix, in an unusual instance
filmed by MULLER and referred to above, would be hard to reconcile
with the picture of blister collapse illustrated in Fig. 5.

Another problem in OLIVE'S theory is the nature of the gas filling
the blister. He has suggested that it may be carbon dioxide. However,
in preliminary experiments I have been unable to observe any de­
crease in the rate of spore liberation from Schizophyllum in the close
presence of a CO2-absorbing surface. Whatever the nature of the gas
it is difficult to see how it manages to accumulate between the two
layers of the ballistospore wall.

The problem of the precise mechanism of ballistospore discharge,
which has intrigued mycologists for so many years, is not yet solved,
but it should be possible in the near future either to confirm or refute
OLIVE'S general theory and to clarify the whole position.
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GLOEOSPORIUM ROT ON STORAGE APPLES
IN FINLAND

By E . A. JAMALAINEN.

Department of Plant Pathology, Agricultural Research Centre,
Tikkurila, Finland.

SUMMARY

In tests in which the fungi causing Gloeosporium rot had not been
determined, as well as in tests in which the fruit had been inoculated
before storage with Gloeosporium album and G. iruotiqenum, the
winter varieties Linda, Lobo and Akero proved least susceptible to
Gloeospori um rot among the varieties at present cultivated in Fin­
land. Also the varieties Antonovka, Atlas, Signe Tillisch and Wealthy
kept satisfactorily until early December. The highest degree of
susceptibility was shown by the summer varieties Bergius, Lavia and
Snygg and the autumn varieties Melba and Punakaneli.

G. f ructigenum was considerably more pathogenic than G. album

(syn. Phlyctaena vagabunda).

In tests made in the rainy summer of 1962 with the Melba and
Lobo varieties which had been inoculated with G. [ructiqenum, the
fruit that had been picked September 30, and had been kept in room
temperature, Melba 10 days and Lobo 20 days, after which it was
stored in a temperature of + 4-6 0 C, showed the greatest resistance
to storage rot. The largest percentage of decayed fruit was found
in the unripe apples picked September 9, and stored forthwith in a
temperature of + 4-6 0 C. A greater degree of resistance to storage
rot was found in apples picked September 9 and kept 12-15 days in
a temperature of + 8-10 0 C before being placed in storage.

The most significant species of Gloeosporium MONT. et DESM. ­
imperfect stage fungi causing decay in stored apple - are Gloeospo-
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rium album OSTERW. (syn. Phlyctaena vagabunda DESM.), G. fructi­

genum BERK. and G. per ennans ZELLER et CHILDS. G. album causes
rotting of fruit during storage and is found as a saprophyte or
wound parasite on the leaves and stems of different phanerogams.
G. fructigenum occurs mostly as a wound parasite whi ch also causes
decay in fruit . G. perennans may cause damage also in the branches
of apple trees. The infection of the fruit of G. perennans takes place
in the summer and is t o start with latent, t he r ot spots appearing
only during storage (cf. VON ARX 1958, OLSSON 1965, WEBER 1965 ) .

In the years 1952-1955 storage trials on the significance of
sto rage diseases in apple varieties cultivated in Finland were made
at the Department of Plant Pathology. In 1962-1965 storage trials of
apples were arranged in which the fruit was inoculated with pure
cultures of the fungi and the relation of the stage of ripeness to
the occurrence of the ro t was examined.

An investigation carried out at the Department of Plant Pathology
on the species of Gloeosporium fungi occurring in apples stored in
Finland (TALVIA 1960) revealed that G. album and G. perennans

were the chief causes of storage rot. The material for these tests,
which took place in the course of 1954-1958, came from 17 different
localities and comprised twenty apple varieties. The average per­
centage of fruit infected by G. perennans was over 70 %, while the
average figure for G. album was 30-50 %. Infection by G. fructigenum

was in this material minimal, amounting to only a few per cents
or nil.

1. VARIETY TESTS

The results of the apple variety tests made in the storage seasons
in 1952/53, 1953/54 and 1954/55 have been published (JAMALAINEN
1953, 1956). The tests r evealed that the decay was chiefly caused by
Gloeospor ium fungi, the species of fungi were not determined, how­
ever. Compared to storage rot, the significance of diseases caused by
other fungi as well as that of physiogenic storage diseases was rela­
t ively small. The apples were stored in several different places and
the t est apples came from different orchards. The average tempera­
t ure in the storage pla ces was + 3-8 0 C. The analys es were carried
out in Decemb er , J anua ry, March and April.

The least susceptible varieties were the winter varieties Linda,
Lobo and Akero which remained relatively f ree from storage rot to
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the end of February and some times even longer. Regarding the Aker6
apple, which is one of Finland's most valuable apple varieties, it was
found that in the lots coming from different localities some lots were
damaged by Crown heart of fruit caused by Fusarium avenaceum

(FR.) SACC. If the apples are stored until end of November, which
in Finnish conditions is regarded as a sufficiently long period for
fruit due to be marketed, since the domestic apple crop is by then
exhausted, there are also other varieties which have proved to be
adequate for storage purposes. Among these should be mentioned the
varieties Antonovka, Atlas, Sariola, Signe Tillisch (suitable for cul­
tivation only in the southwestern parts of Finland and in the Aland
Islands) and Wealthy.

2. IN 0 C U L A T ION T EST S WIT H G L 0 E 0 S P 0 R I U M

A L BUM AND G. F RUC T I G E NUM

In the storing season 1962/63 nine varieties were included in the
tests, in 1963/64 the tests included twenty varieties. Results on the

TABLE 1.

Storage test of apple varieties 1962 /63

Inoculation: G. a. = Gloeosporium album; G. f. = G. fructigenum; C.
Control; H = number of healthy apples; D % = degree of decay see p. 80.

Results in different analyses

Variety 14/12

I
14/1

I
13/2

I
18/3

H D % H D % H D % H D %

Atlas G.a. 25 0 0 17 0 23 0 48
G.f. 25 0 0 20 0 26 0 63
C. 25 0 23 10 15 10 10 15

Linda G.a. 25 0 7 11 4 11 4 19
G.f. 16 20 0 18 0 36 0 82
C. 25 0 25 0 21 94 16 49

Lobo G.a. 25 0 2 11 0 11 1 21
G. f. 25 0 0 43 0 14 0 40
C. 25 0 24 100 23 100 22 70

Melba G.a. 0 7 0 27 0 79 0 100
G.f. 0 15 0 43 0 84 0 100
C. 25 0 18 14 2 27 0 86

Akero

I

G.a. 25 0 8 15 2 20 0 42
G.f. 25 0 23 35 23 88 15 40
C. 25 0 25 0 22 10 22 23
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varieties at present cultivated in Finland are given in Tables 1 and 2.
The cultures of the fungi had been obtained from the "Centralbureau
voor Schimmelcultures" Institute in the Netherlands. The fruit was
inoculated prior to being placed in storage with G. album and G.
perennans fungi placed into three wounds in each apple. The apples
were stored in October 1962 in the cellar of the Department of Plant
Pathology, where the temperature in October-November was + 5-6 0 C,
and subsequently + 4-5 0 C. In 1963 the varieties were stored at
somewhat different dates (Table 2). The temperature of the cellar
was in September + 10-11 0 C, in October + 7-9 0 C, in November
about + 6 0 C, and subsequently + 2-4 0 C.

The degree of decay presented in the Tables (D % ) was obtained
by estimating at each inspection the percentage of surface decay in
each apple and by calculating the mean of the decayed surface in the
test apples compared to the total surface area of the test apples.

In the fruit of the controls storage rot was likewise found, with
extended storage time the rot increased. In these cases, where in­
fection of the fruit must have taken place already during the growing
period, the species of the fungi were not determined. The tests show
that G. fructigenum was more pathogenic than G. album) in several
cases the degree of pathogenicity was in fact very much greater. In
the 1962/63 tests, the winter varieties Linda, Lobo and Akero showed
the highest degree of resistance to both fungi, the variety Melba
proved the least resistant of the varieties. In the test made in 1963/64
the varieties with the greatest resistance to both fungi were Anto­
novka, Linda, Lobo, Wealthy and Akero. The susceptible varieties
were the summer varieties Bergius, Lavia and Snygg and the autumn
varieties Melba and Punakaneli (Red Cinnamon).

In these tests the incidence of storage rot in the different varieties
was comparable to that in the earlier tests in which the fruit had not
been inoculated.

3. S TOR AGE T EST S 0 F A P P L E SIN V A R Y I N G

STAGES OF RIPENESS

The latter part of the summer, from September onwards, is in
Finland often rainy and cool and the fruit has to be picked unripe.
The summer of 1962 was cold and the apples did not ripen on the
trees. A test was arranged for the storage period 1962/63 with the



TABLE 2.

Variety test of apple varieties 1963/64

Inoculation: G. a. = Gloeosporium album; G. f. = G. [ructiqenwm; C. = Control; H.
D % = degree of decay, see p. 80.

number of healthy apples;

"Tj

;:lj

:-r1
(f)

:;
X

Results in different analyses

Variety
9/10 I 7/11 I 9/12 i 9/1 I 10/2 I 10 /3 I 9/4 I 8/5

H D % H D % H D % H D % H D % H D % H D % H D %

Antonovka G.a. 25 0 21 0.2 19 0.2 11 0.9 3 4.5 2 14.5 1 29.5 0 53

26.9. G. f . 24 0.04 0 3 0 6 0 13 0 20 0 31 0 53.5 0 80.5
C. :25 0 25 0 23 0.1 21 0.3 18 2 15 5 10 12.5 3 30

Atlas G.a. 25 0 19 5 12 7 4 7.5 2 18.5 1 40 .5 0 69 0 87.5

19.9. G.f. 0 3.5 0 6 0 2 0 34 0 54 0 76 0 94 0 100
C. 25 0 25 0 25 0 19 0.2 11 3 2 29.5 1 49 0 84

Bergius G.a. 19 1.5 7 7.5 1 42.0 0 62.5 0 92.5 0 100

11 .9. G.f. 0 7 0 26.5 0 78 0 95.5 0 100 0 100
C. 20 0 20 0 20 0 13 10.5 7 16 1 32.5

Lavia G.a. 3 11 1 21 0 100 0 100

10.9. G.f. 1 15 0 18 0 94 .5 0 100
C. 1 0.04 0 2 0 69.5 - -

Linda G.a. 25 0 25 0 25 0 24 0.2 22 2 14 5 3 8.5 0 68

23.9. G.f. 22 0.1 8 2 3 9 3 15 0 21 0 31 0 43 0 68
C. 25 0 25 0 24 4 24 4 24 4 24 4 21 7 18 16

Lobo G.a. 25 0 22 0.1 16 0.4 15 0.4 13 1 9 2.5 5 4.5 0 12

2.10. G.f. 25 0 5 0.8 2 2 2 5 2 11 0 22 0 40 0 54.5
C. 25 0 25 0 25 0 24 0.04 24 0.5 24 1 21 7 18 17.5

Melba G.a. 13 3 7 17 2 34.5 1 46 .5 0 59 0 73 0 89 0 93

11.9. G.f. 0 0.8 0 22 0 50 0 68 .5 0 86.5 0 98.5 0 100 0 100
C. 25 0 25 0 21 6 20 7.5 10 11.5 6 21.5 4 41 0 72

Punakaneli G.a. 10 3.5 6 17 3 38 .5 1 42 1 56 0 68 0 92 0 96.5

10.9. G.f. 1 6 0 25.5 0 50 .5 0 74.5 0 95 0 100 0 100 0 100
C. 25 0 25 0 25 0 21 0.3 17 4.5 15 14.5 5 45 1 82

Sariola G.a. 25 0 21 0.1 8 2.5 6 9.5 1 26 0 47.5 0 75 0 96.5

28.9. G.f. 23 0.8 0 9 0 16 0 46.5 0 79.5 0 90 0 100 0 100
C. 25 0 24 0.04 23 0.2 23 0.8 21 1.5 14 4.5 8 24 0 59

Snygg G.a. 7 4 1 18 0 66.5 0 86.5 0 100

11.9. G.f. 1 10.5 0 27 0 69.5 0 95 0 100
C. 22 0.4 16 6.5 6 19 4 51.5 0 100

Akero G.a. 14 0.4 0 1 0 1 0 2 0 5 0 6.5 0 21.5 0 37.5

28.9. G.f. 14 0.4 1 3 1 6 1 13.5 0 25 0 41 0 59 0 69
C. 25 0 25 0 25 0 21 0.2 19 1 13 4 10 18.5 4 41

00
I-'
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varieties Melba and Lobo, and the apples were inoculated before
storage as already described with Glo eosporium jructigenum. At each
inspection 25 apples were analysed. The storage place was a cellar
with a t emperat ure of + 5-6 0 C in October-November, and subse­
que ntly + 4-6 0 C. The t est groups were as follows:

1. Picked and stored 11.9.1962.
2. Picke d 11.9.1962, 12-15 days in a temperature of + 8-10 0 C

prior to being stored.
3. Picked 30.9.1962, Melba 10 days and Lobo 20 days, in a tempe­

rature of + 19-21 0 C prior to being stored.

TABLE 3.

Storage test of apples in different stages of ripeness 1962/63

Inoculation prior to storage with Gloeosporium f r uctigenum. Tested varieties
Melba and Lobo ; 25 apples in each test g r oup . Degree of decay %, see p. 80.

No. of Degree No. of Degree
decayed of decayed of
fruit % decay % fruit % decay %

Melba Analysis 10.12.1962 Analysis 11.1.1963
1. Picked and st or ed

11 .9.1962 100 46 100 92

2. Picked 11.9.1962,
prior to storage
12-15 days in + 8-10 0 C 100 39 100 84

3. Picked 30.9.1962,
prior to storage
10 days in + 19-21 0 C 100 28 100 74

Lobo Analysis 10.12.1962 Analysis 11. 1.1963
1. Picked a nd st ored

11.9.1962 20 12 100 72

2. Picked 11.9.1962 ,
prior to storage
12-15 days in + 8-10 0 C 0 0 28 13

3. Picked 30 .9.1962,
prior to storage
20 days in + 19-21 0 C 0 0 0 0

Analysis 13.2.1963 Analysis 18 .3.1963

1. As above 100

I

62 100

I

100
2. - 36 25 48 47
3. - 28 26 40 27



- 83 -

The results are shown in Table 3, in which the degree of decay
(D %) was estimated as described in p. 80. - Group 3, where the
fruit had been kept at room temperature prior to being stored, showed

the least amount of rot. In analyses made January 11, there were no
infected fruit among the Lobo apples, decay became evident only in
February. In analyses made early in December, the Melba variety

in the group 3 showed a smaller degree of decay than in the groups 1
and 2. - The fruit picked early, September 11 (group 1), when it was

still unripe, showed the highest amount of decay. In the December
analysis all the Melba apples were infected the degree of infection
being almost 50 %. All the fruit of the Lobo variety were found
decayed in the analysis made on January 11 , the degree of decay

being 72 %. - Fruit that had been picked September 11 and had
been kept in a cool place (+ 8-12 ° C) before being stored (group 2),
had kept better than fruit in the group 1. In the Lobo variety signs
of decay were found in the analysis made January 11, the decay

increased gradually as the storage period grew longer.
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RHIZOCTONIA CAROTAE RADER

A NEW AND IMPORTANT PATHOGEN TO CARROTS
IN DENMARK

By ARNE JENSEN

Statens plantepatologiske Forseg, Lyngby, Denmark .

SUMMARY

In the winter 1966 /67 the cause of a rather serious disease of
carrots in Danish cold storages was identified as Rhizoctonia carotae
RADER by the present author. A preliminary description of the disease
and some recommendations for its control were given in 1967 (A.

JENSEN). In the storage season 1967 /68 still more evidence was found
showing that infected wooden crates were the most important source
of inoculum.

Hot air treatment has not proved efficient enough as an eradicant
in all cases in practise, but lining of the infected crates with poly­
ethylene bags seems to be very promising.

Photographs illustrate the peculiar disintegration (crystallization)
of the hyphae in the diseased parts (the craters) of the carrots. The
cause of this is not yet determined.

Growth experiments with Rhizoctonia carotae and Rh. solani show
large differences (Fig. 6) and this together with the disease symp­
toms, the colour of the mycelium, the abundance of clamp con­
nections and dikaryotic cells in Rh. carotae are reasons for con ­
sidering it as separate species.

In 1934 RAMSEY reported a disease which occurred in a cold storage
in New York state, D.S.A., and which must be the same as the one
discussed here. Because of rather severe attacks in the 1940's in the
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Fig. 1. Rhizoctonia carotae R ADER. Typical mycelium in "t he crater " of
a car ro t .

same state, RADER investigated the disease and isolated a fungus
which he named Rhizoctonia carotae n. sp. ; he named the disease
Rhizoctonia crater rot.

Since 1952 (RADER) there seems to have been ver y little published
about R h. carotae and the typical disease symptoms. MUKULA (1957)
did not find Rh. carotae in his comprehensive investigations of stor­
age diseases of carrots in Finland and besides the above mentioned
occurrence in D.S.A., the disease only seems to have been observed
in Denmark (A. JENSEN 1967) and Norway (ARSVOLL 1968) .

1. TH E D I SE A S E

S y m p to m s. Attacks by Rh. carotae on the carrots are first
seen as small, whitish hyphal knots, very often first in lesions from
rough handling of the roots. Small pits appear under these hyphal
knots, the pits enlarge into sunken crater s lined with a white floccu­
lent mycelium (Fig. 1). Normally the symptoms are first seen after
appr oxima tely one month's storage; symptoms on newly harvested
carrots have never been seen.
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Fig. 2. R hizoctonia carotae. Advanced stage of decay of carrots caused by
the fun gus.

Under favourable conditions in cold storages with hi gh humidity,
the mycelium spreads rapidly from the first attacked roots until all

roots in the normally used 25 kg wooden cra tes are attacked ; the
symptoms in the a dva nced stage are as shown in Fig. 2. The attacked
tissues ar e at first rather firm, but later on t he carrot s collaps in

a wet rot, probably also due to other microorganisms entering the
diseased roots .

As seen from Fig. 2 the typical yellow-brown mycelium spreads

between the carrots and further on to the wooden slats of the crate
on which the hyphae spread r apidly to other crates and ver y often
form large web-like mycelial mats. In the more whitish mycelium on

the diseased car r ots yellow droplets are often seen. Sclerotia are
rarely found in nature but if infected carrots are kept for a longer
period under more dry conditions small sclerotia can be developed
in the craters.

The disease symptoms can be distinguished from attacks by ScZe­
rotinia scZerotiorum and Botrytis cinerea because of the craters, the

more weft-like mycelium and the absence of sclerotia. Clamp con­
nections are usually found in the hyphae and are easily seen by
microscopy.
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After washing and packing the carrots in perforated plasticbags,
there is no further development of the disease.

Et i 0 log y. Like RADER (1952), I must admit that rather little
is known about the origin of infection in new locations. It must
be considered that the fungus lives in the soil and on a few occasions
there can be no doubt that the carrots have carried the disease
into the storage. In practice this primary infection from the soil
seems to be of minor importance in the district (Lammefjorden,
Zealand) where my investigations have been carried out. Here it is
evident that infected wooden crates are the most important source.
From one crate with carrots attacked by Rh. carotae, the fungus can
easily spread to all the neighbouring crates, and in that way "epide­
mics" have taken place during recent years in the cold storages in
Lammefjorden. RADER (1952) also mentions and demonstrates the
survival of Rh. carotae in the storage containers but pays rather
little attention to it.

Infection from the soil has been recognized clearly on one occasion
where the carrots were stored in a clamp and had not been in touch
with infected crates. On the other hand attack is very seldom found
on carrots stored in clamps; this, perhaps, may be explained by the
fact that the establishment of the disease is closely related to the
storage conditions at low temperatures and high humidity. Evidence
for this hypothesis is seen in practice and I have found, in an experi­
ment, that more carrots were infected at 1° C than at 5° C; ARSVOLL

(1968) has the same experience.
Con t r 0 1. Experiments carried out in 1967 and 1968 in coopera­

tion with the Government Experiment Station, Roskilde, and the Car­
rot Growers Organization have clearly shown the importance of elimi­
nating the risk of infection from the crates.

Steaming for 1-2 days has been successful in killing the fungus
in the infected crates. Treatment with 3 per cent coppersulphate has
also been effective. Hot-air treatment at 45-50 ° C for 2 or more days
has been tried in practice, but has not been efficient enough to kill
the fungus in all cases. Use of polyethylene (0,03 mm) to line the
crates has proved to be very effective in protecting the carrots from
being infected by Rh. caroiae.

The best way of controlling the disease is still being investigated
from different aspects.

E con 0 mic imp 0 r tan c e: The disease was first seen at
the beginning of the 1960's in a few cold storages. During the past



- 88 -

Fig. 3. Rhizo cto nia carotae. Clamp connections in hyphae isolated from
carrots. - X 1000.

years it has become still more widespread and losses have been esti­
mated at many hundred thousand Danish kroner. In some storages
more than 50 per cent of the carrots have been destroyed after 2-3
months' storage. Crater rot must now be considered as one of the
most important diseases in Danish carrot cold storage.

2. THE :b' U N G U S

RADER (1948) gives the following description of the fungus:
Hyphae hyaline to sli ghtly brownish, 2.5 to 5.0 (mean 4.1) p in dia­
meter, richly branched, septated, and the septa provided with 1 t o 5
clamps. Mycelium white in mass on the sur face of the suscept tissue
or in culture. Sclerotia golden-yellow to brownish when old, irregular,
2.5 mm in diameter, formed loosely in the hyphae; cells of the sclero­
tia barrelshaped when old , hyphaelike in juvenile forms, walls brown­
ish to yellow, 4.1-7.1 (5.1) X 4.6-9.1 (6 .2) u , and germinating by a
proliferation of one side of the cell .

My investigations support RADER'S findings concerning the above
description and also that Rh. carotae differs from Rh. solani in the
pure white mycelium in the craters and in young cultures. The pre-
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Fig. 4. Rhizoctonia caro ta e and Rh. solani. Growth on 3 artificial m edi a .
Average of the gr owt h on PDA, ca r r ot agar a nd malt agar.

sence of numerous clamp connections also gives a difference between
the two species (Fig. 3).

Another significant difference between Rh. carotae and Rh. solani
can be found in the growth of the fungi at different temperatures.
RADER finds that Rh. carotae grows on agar over a temperature
range from -:-- 4 to 24° C with the optimum being at 21°C.

In fig. 4 are given the results of an experiment carried out with
isolates of Rh. carotae from carrots and Rh. solani from potatoes.
Both fungi were grown on 3 different media: normal PDA, 3 per cent
carrot agar and 2 per cent malt aga r . There were only small diffe­
rences in the growth of Rh. carotae on these media but R h. solani
had a markedly slower growth on malt agar.

As seen from the figure, there is a great difference between the
growth of the two species and besides that optimum for growth of R h.
carotae is much lower than RADER'S findings. A RSV OLL (1968) has
found exactly the same growth curve for Rh. carotae as the author.
According to SCHULTZ (1936) who compared several isolates of Rhi­
zoctonui, there can be some differences in the ability to grow at
low temperatures, but he finds that all isolates have a much higher
optimum and maximum temperature than I found for Rh. carotae.
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The occurrence of a pe rfect stage is mentioned by RAMSEY (1934) ,
but the description is very incomplete. In spite of careful investiga­
tions carried out at a later date, especially by RADER, a perfect stage
has not been found. A. FROM NIELSEN at the Government E xperiment
St a t ion, St udsgar d, J utland, who is working on t he taxonomi c and

kar yot ic aspect s of the genus Rhizocto nui , writes in a letter to me
that my isolate of Rh. carotae differs from Rh. solan i (or the new
proposed name for it: Thana t ephor us cucumeris (FRANK) DONK) in
having onl y two nuclei instead of being multinucleate (PARMETER et

a l. 1967).
If somebody succeeds in f inding a perfect stage of Rh. caro iae,

the taxonomic questions ca n be cla r ified, but until then there seems
to be r eason enough for considering this fungus as a separate species.

3. N O T E SON THE BE H A V IO U R 0 F RH. CA R 0 TA E

My investigations on this fungus started in the winter 1966/67
a nd at first I did not succeed in isolating it from the typical craters
in the diseased carrots. Other research workers who received samples

of diseased carrots sent to them by the Carrot Growers Organization
had the same experience. One of the reasons for the difficulties in
isolating the fungus must be high sensibility to surfacedisinfectants
and evidently very reduced vitality of the fungus just in the infection
sites. Microscopy of the mycelium in newly formed craters shows a

pure white mycelium with a structure as seen from Fig. 1. It is
almost impossible to take intact hyphae from the craters, as normally
they fall into irregular pieces or crystals, when they a re put into

water on a slide. Hyphae which still retain their original form show
the typical clamp connections but are more or less about to disinte­
grate (crysta ll ize) as shown in Fig. 5. In cultur e on artificial media,
these abnormalit ies ha ve not been found. A.RSVOLL (1968) thinks

that too low humidity is the cause of the cr ystallization. On the
borders of the craters hyphae are more intact, and here the isolation
may be successful after repeated rinsing in sterile water followed by
a dip in a tetracycline solution in order to prevent bacterial growth
and then incubation at about 10 ° C. To keep a high humidity, which

seems to be essential for the fungus, the petri dishes are kept in
plastic bags. Inoculation of carrots with the isolate of the fungus
gives typical crater rot symptoms under cold storage conditions.
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F ig. 5. Rhizoctonia carotae. Mycelium from the craters of diseased carrots,
showing the crystallization in the hyphae. - X 1000 .

Fig. 6. Rhizoctonia carotae. Red beet a nd potato a ttacked by the fungus.
B. WELLIN G photo
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In cultur e, t he light brown colour of the mycelium can be seen
after about one month's gr owth a t optimum temperature and after
about t wo months, sclerotia be gin t o form.

From an 8 months old cult ur e new growth has been obtained by
transferring t he scl eroti a t o fresh agar plates. The sclerotia germi­
nate d with pure whit e mycelium.

4. H 0 S T RAN G E

RADER (1948, 1952) has not been able to infect other plants than
ca r r ots with Rh. caroiae. In late winter 1967 , I found typical disease
sy mp toms on re d b e e t s (Fig . 6) stored in old carrot crates in
a refr igerated storage. In 1968 I found Rh. carotae on pot at 0 e s
und er t he same conditions. In both cases the source of inoculum was
the infected crat es. These findings give the impression that the host
range is more wide than pr eviously supposed. Further experiments
on this subject are planned.
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PUCCINIA PELARGONII-ZONALIS DOIDGE

IN DENMARK. AND ITS SPREAD
THROUGH EUROPE
By HENRIK ALB. J 0RGENSEN

Statens plantepatologiske Forsog, Lyngby.

At the end of November 1968 the Danish State Plant Pathological
Institute at Lyngby (near Copenhagen) received some plants of Pe­

lar gonium hortorum (syn. P. zonale) which were severely infected

with pelargonium rust (Puccinia pelargonii-zonalis DOIDGE). The
plants had been grown in a glasshouse in a nursery near Arhus (Jut­

land), where a big number of plants were infected. This seems to be
the first record of Puccinia pelargonii-zonalis from Denmark.

The first symptoms of the disease consist in small circular, light

yellow spots of a few mm in diameter, the centre of which soon be­
comes necrotic. After some days a greyish lesion appears surrounded
by a light green halo. If the leaves are already withering and turning

yellow, the edge of the lesion will appear as a green circle. On the
underside of the leaves typical uredosori are soon produced in the
centre of the spots. In spots of some age the uredosori very often

appear in circular arrangements.
A heavy attack will, of course, influence considerably on the

assimilation of the leaves and be able to cause dropping of the leaves

and possibly complete withering of the plants.
The uredosori are generally hypophyllous, circular, surrounded by

the ruptured epidermis, pulverulent and chestnut-brown. The uredo­

spores are globoid or ellipsoid, slightly echinulate, with two equatorial
pores. We have found 25,5 X 21,5,ll as average measure for the
uredospores.

It seems as if Puccinia pelargonii-zonaZis is able to overwinter by
mycelium and by uredospores on plants kept from one season to the
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Puccinia pelarqonii-eonalis DOIDGE. Pelargonium leaf heavily infected with
pelargonium rust. - Photo F. HEJNDORF.

next. In France (TRAMIER & MERCIER 1963) and Hungary (FOLK
1967) formation of teleutospores has been noticed.

This rust species has only a few years ago been introduced into
the European continent a nd was until then known only from Africa,

Australasia and Oceania according to the Comm. Myc. Inst., Map no .
412 (1967). As the disease is of a fairly gr ea t economic importance
and rather easily recognizable it has been comparatively easy to trace

the spread of the fungus through Europe, since its first occurrence
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in France at Cap d'Antibes along the Mediterranean coast at the end

of 1962 (GRoUET 1963).
Since the first discovery of Puccinia pelargonii-zonalis in France

its spread was remarkably rapid. It reached Italy in 196 3 (PESANTE
1964) , where it was observed in the gardens of San Remo, and was
found in different parts of France the same year. In the following

year it appeared in Switzerland (GERLACH 1965). In 1965 the rust
spread rapidly throughout several European countries , a nd was re­
corded from Belgium (POPULER 1966) , England (EVANS 1966), Ger­

many (LEIBER 1966) , Hungary (FOLK 1967) , and Holland (Anon.
Wageningen 1968). In 1966 the rust was introduced into Sweden with
cuttings from Germany (Anon. Vaxtskyddsnotiser 19(6) and in 1968

we had the first record from Denmark.

Meanwhile Puccinia pelargonii-zonalis was observed on Pelargo­
nium in D.S.A. where it was found in New York State and in California
in 1967 (DIMOCK et al. 1968), probably introduced from Bermuda and
Hawaii respectively. In fact the species must now be said to have a

worldwide distribution.
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ON THE GENERAL FUNGUS FLORA OF
DANISH GROWN BARLEY SEED

By J OHANNES J 0RGENSEN

The Danish State Seed Testing Station, Copenhagen.

SUMMARY

The purpose of the studies was to examine the specific composition
of the fungus flora of Danish grown barley.

In each of the years 1965 and 1966 were drawn 100 samples of
barley submitted to the seed testing station during September and
October for germination analyses. Other samples were taken in the
field during the months July and August 1966 and 1967, in order to

. study the influence of harvest time on the fungus flora.
Alternaria tenuis auct. was found on nearly 100 per cent of the

seeds in all samples. This fungus was not eliminated by surface
disinfection. Cladosporium herbarum FR., the second most frequent
fungus, on an average appeared on 20 per cent of the seeds, but
after surface disinfection it was found on a low percentage of the
seeds only.

In nearly all samples, Epicoccum and Stemphylium were found on
a small percentage of the seeds, and in many samples Fusarium and
H elminthosporium were found on few seeds. Species of Fusarium
tended to be more frequent on samples from Jutland than on samples
from the islands while the opposite was the case with H elminthospo­

rium sativum P. K. B.
Gonatobotrys simplex CORDA which apparently is attached to

other fungi as a mycoparasite (12) appeared in more than 50 per cent
of the samples in rather low frequences. Penicillium occurred on a
great portion of the samples, but after surface disinfection it was only
found to a limited extent. Occurrences of Aspergillus were rare which
partly may be due to the kind of media used.

F R IES IA IX - 97 -
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It is concluded that the fungus flora of barley at harvest time is
largel y the same regardless of locality in Denmark and of harvest
t ime, when it takes place within a few weeks before or after maturi ty.
How ever, the occurrence of pathogenic fungi species were rather low,
and it is possible that heavy attacks of such species may tend to give
variations in the f ung us flora between localities and poss ibly also
between different t imes of harvest.

When heal th examina tions of seeds are made after incubation, the
picture is often a rich fungus flora mostly consisting of saprophyt es
or weak parasites which apparently have little influence on seed
quality. But these fungi cannot be ignored, because they may compli­
cate the examinations and because the specific composition of this
flora may give some indicat ion of the health condition of the seeds.
The evaluation of the results of seed health examinations, therefore,
calls for some knowledge of the fungus flora of different seed species.
Furthermore a knowledge of the general fungus flora is also of
importance when samples for fodder and industrial purposes ar e
examined.

During a survey on barley seed grown in Denmark the occurrence
of pathogenic and certain saprophytic fungi was recorded. The pur­
pose of the survey was to establish the composition of the fungus
flora of Danish grown barley.

No complete analysis was attempted, the work being confined to
the flora r evealed by incubation on the media generally used for
health examinations of barley.

1. LIT ERA T U R E.

Most studies on the microflora of barley deal with pathogenic
species of Fusarium and H elmi nthosporium, and statements as to the
frequency of saprophytic species are few. Species of the two genera
mentioned above occur at levels which vary from region to region
and from year to year (2, 3, 4, 5, 7, 8, 10). Several workers mention
the names of occurring saphrophytic species without giving any
figures regarding their frequency. However, CHRlSTENSEN (2) made
an extensive survey of barley of different varieties, grown in different
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years and localities in Minnesota, in which also the occurrence of
Alternaria tenuis auct. was recorded. As a rule this species occurred
on a great number of seeds in all samples, but a clear variation be­
tween years and localities was found.

WELLING & J0RGENSEN (11) examined a large number of samples
of Danish grown barley and found great variation in the fungus flora
between samples stored under different conditions.

2. M ATE R I A L SAN D MET HOD S.

In each of the years 1965 and 1966 100 samples of barley were
selected among samples submitted to the seed testing station for
germination in September and October. The samples were drawn so
that they were considered representative of seed lots to be used for
sowing. Only untreated samples were used. Until examination the
samples were stored in plastic bags at 10 ° C.

Before examination the seeds were incubated on malt extract
agar (Difco bacto malt agar, 0024-01) or on wet filter paper. Two
per cent dextrose were added to the agar medium in 1965, but this
was omitted in 1966 in order to give less mycelial growth.

The agar medium was poured into sterile plastic Petri dishes with
a diameter of 9 cm. Ten seeds pretreated for ten minutes in a one per
cent sodium hypochlorite solution were placed in each dish. Incuba­
tion was at 18-24° C.

The filter paper medium was saturated with water and placed in
the same kind of Petri dishes. 25 seeds were placed in each dish and
no hypochlorite pretreatment was used. Incubation was at 10° C.

All samples were incubated under continuous near ultra violet
light (wave length about 3600 A) or 12 hrs. near ultra violet light
and 12 hrs. darkness.

The seeds incubated on agar were examined after 6 and 8 days'
incubation while those incubated on paper at 10 ° C were examined
after 14 days' incubation. The long incubation time on filter paper
was found necessary to get good sporulation of some species, mainly
those of Epicoccum and Fusarium.

The seeds were examined under a stereo-microscope with an
enlargement of 25-50 X or when necessary - under a high power
microscope. The identification of the fungi was exclusively based on
spore characters as mycelial characters were considered to be insuffi-
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cient for this purpose. Nearly all fungi belonging to the Hyphomyce­

tales were recorded and identified to genera or species. An exception
was Pullularia pullulans (DE BARY) BERKH. which was not recorded
systematically.

Fungi belonging to Sphaeropsidales were usually not identified.
Occurrences of pycnidia or pycnidia-like bodies were recorded as
"pycnidia" . Well-developed pycnidia were frequently examined under
high magnification and proved often to belong to Phoma or Ascho­

chyta.

Yeast fungi, the growth of which in general was insignificant,
were not recorded systematically.

When well-developed perithecia were found, they were identified
to genera or species. Occurrences of Griphosphaeria nivalis (SCHAFFN.)
MULLER & v. ARX and Gibberella zeae (SCHW.) PETCH were recorded
as Fusarium nivale (FR.) CES. and F. graminearum SCHW., re­
spectively. F. avenaceum (FR.) SACC., F. culmorum (W. G. SM.) SAce.
and F. graminearum SCHW. are grouped together as Fusarium 1'0­

seum SNYDER & HANSEN. Other Ascomycetes are in the following
tables grouped with "other fungi".

3. RESULTS.

1. The composition of the fungus flora of barley seeds in 1965 and 1966.

Table 1 gives the frequency of the different fungi found in 1965
after incubation at 10 ° C on wet filter paper. Alternaria tenuis auct.
was by far the most frequent species occurring on 95.6 per cent of
the seeds. The second most frequent fungus was Cladosporium her­

barum FR. which on an average, occurred on 20.2 per cent of the
seeds, and was found in all samples.

Species of Penicillium were found on 8.3 per cent of the seeds
examined. In 10 samples Penicillium was not recorded. Epicoccum

appeared in all samples and on 6.2 per cent of the seeds. Several
species of Fusarium occurred. F. nivale was found on 4.7 per cent of
the seeds. Its frequency varied greatly, and it was not found in 25
samples.

The results obtained after incubation on ·agar are given in table
2. Alternaria tenuis appeared on about the same percentage of the
seeds as on those incubated on wet filter paper. Oladosporucm. her­

barum in the contrary was found on a much lower percentage of the
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TABLE 1.

The occurrence of different fungus species on seeds of 100 barley samples
from each of the years 1965 and 1966 after incubation on wet filter paper

at 10 ° C for 14 days.

Infection percentage Average infection
Genus or species 0 1-10 11-20 21-50 51-100 percentage in

Number of samples in 1965 1965 1966

A cremoni ella sp. 53 45 2 0 0 1.0 0.3
Alternaria t enui s 0 0 1 0 99 95.6 93.9
Aspergillus sp. 100 0 0 0 0 0 0
Botrytis cinerea 85 15 0 0 0 0.1 0.1
Ol adospo r iusn. herbar u m 0 26 32 40 2 20.2 16.4
Epicoccum sp. 0 84 16 0 0 6.2 6.7
Fusarium n ivale 25 59 8 8 0 4.7 0.3
Fusarium roseum 59 41 0 0 0 0.6 0.3
Fusarium sp. 98 2 0 0 0 0.1 0.3
Gonatobotrys s im p lex 35 65 0 0 0 1.4 5.5
H elminthosporium satiowni 48 52 0 0 0 0.7 4.6
H elminihasporucm. sp. 75 24 0 1 0 0.5 0.4
Mucor sp. 92 8 0 0 0 0.1 0.1
Penicillium sp. 10 70 8 7 5 8.3 5.7
Stemphylium sp. 61 39 0 0 0 0.3 0.5
Trichothecium sp . 92 8 0 0 0 0.1 0.1
Other species 83 17 0 0 0 0.2 0.1
"Pycnidia" 7 70 21 2 0 7.0 15.2

seeds incubated on agar and t he same was true of P eni cillium } E picoc­

cum} Fusarium nivale a nd "pycnidia".
Th e cor r esponding results from the samples t aken in 1966 are

presented in the tables onl y by average figures because t hey were in
very close agr eement with the results from 1965. The only significant
differ ences were that t he species of Fusarium} es pecially F. nivale}

were less frequent in 1966 while H elminthosporium sativum was mo re
frequent in 1966 than in 1965.

The frequency of t he different fungi on samples from Jutland and
the is la nds were compared. No signifi cant difference cou ld be found
between the two groups of samples as r egard the more frequent fu ngi.
However, the rather infrequent F usar ium species wer e sig nif ica ntl y
more f requent on samples f rom Jutland than on samples from the
islands , while H elmi nt hospor ium sativum was much more frequent
on samples from the is lands than on samples fr om Jutland.
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TABLE 2.

The occurrence of different f u ng us species on seeds of 100 barley samples
from each of the years 1965 and 1966 after incubation on malt extract agar

at 20 ° C for 8 days.

Infection percentage Aver a ge infection
Genus or species 0 1-10 11 -20 21-50 51-100 percentage in

Number of samples in 1965 1965 1966

Acr emonieZla sp. 88 10 0 1 1 1.2 0.1
Alternaria t en u i s 0 0 0 3 97 93 .1 95.2
A sp erqil lu» sp. 85 13 2 0 0 0.5 0.1
Botryti s ci nerea 86 14 0 0 0 0.2 0.1
Cladosporium h.erbarurn. 15 85 0 0 0 1.9 1.3
Epicoccum sp. 4 95 1 0 0 2.9 4.3
Fusarium niv ale 28 71 1 0 0 1.3 0.3
Fusarium r oseum 25 73 2 0 0 1.8 1.0
Fusariwm sp. 89 11 0 0 0 0.2 0.5
Goruitobotrus simplex 79 21 0 0 0 0.1 0.3
H elminthosporiu m. sativum 36 64 0 0 0 0.8 4.0
H elminthospor i ura sp. 88 12 0 0 0 0.2 0.3
Mucor sp . 89 10 0 1 0 0.5 0.1
Penicillium sp. 63 33 1 3 0 1.9 2.6
Stemphylium sp. 11 89 0 0 0 1.8 2.7
Trichothecium sp. 92 8 0 0 0 0.1 0.1
Other species 80 20 0 0 0 0.2 0.1
"Pycnidia" 54 46 0 0 0 0.6 3.3

2. The influence of harvest time on the composition of the fungus flora
of the barley seeds.

In order to get a rough estimate of the influence of harvest time
on the composition of the fungus flora samples were harvested at
different times during July and August in 1966 and 1967. The crop
was mature for combine harvesting a few days before the middle of
August. Samples of about 200 ears were taken at random in a
10 X 10 m plot with few days' intervals. The ears were dried at 40° C
for 24 hours before 200 seeds from each sample were incubated on
each of the two media mentioned earlier.

The results from 1966 are given in table 3. As seen from the table
no clear effect of time of harvest was found for most of the fungi.
Only in the case of Alternaria tenuis a clear effect was found as the
frequency of this species was much lower in the early harvested
samples. This is most clear after incubation on agar probably because
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TABLE 3.

The si gnificance of time of harvest for the occurrence of different fungi
on barley seeds.

Ti me of h arvest

Genus or species 13/7 22/7 3/8 15/8 20/8 13/7 22/7 3/8 15 /8 20/8
Incubated on paper Incubated on agar

A cr emoni ella sp. 0 13 0 2 0 0 0 0 0 0
Alter nar ia t enuis 83 98 99 98 98 22 52 99 99 100
A spergillus sp. 0 0 0 0 0 0 1 0 0 0
Botr yti s cinerea 2 1 0 1 0 0 0 1 0 0
Oladosp orium herbarum 42 45 23 15 23 9 1 1 2 3
E pi coccum sp. 14 7 9 5 20 2 1 9 10 13
F usar ium spp. 1 0 0 0 1 1 0 1 2 6
Gonatoboirus simplex 1 2 5 22 20 0 1 0 23 2
H elmint hosporium sativum 1 0 1 2 2 1 1 1 2 2
P enicillium sp. 2 1 0 0 1 1 1 1 0 0
Stemphylium sp . 6 4 2 1 0 2 1 2 4 12
Other species 1 0 0 0 0 0 0 0 0 0
"P y cnidia" 3 10 3 4 3 0 2 1 1 0

of the use of surface sterilization before the seeds were placed on
this medium.

The results from 1967 are in very close agreement with those
from 1966, and in order to save space these figures are not given in
the tables.

4. D I S C U S S ION AND CON C L U S ION S.

The samples used for the survey were received at the seed testing
station during the fall and selected to be representative of the part
of the barley crop intended to be used for sowing. In general the
germinating capacity was good, and it is assumed that the samples
were drawn from well stored seed lots, and that the fungus flora of
the seeds presumably was the same as at harvest time. A comparison
of the fungus flora on the submitted samples with that on samples
taken directly from the field confirms this assumption. However, a
few of the samples deviated from the main part with respect to the
specific composition of the fungus flora, but in these cases the
germination capacity was low, which indicates that the storage condi­
tions had been unfavourable.
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In the present st udy media with a low osmotic pressure were us ed.
Therefore, fungi re quiring high osmotic pressure for gr owth or fo r
the ability t o compet e with the other microorganisms present on the
seeds , have not been found or only in relatively few cases. Also fungi
which do not sp orulate on media with low osmotic pressure have
escaped notice.

However , as the barley was grown under rather humid con ditions ,
ther e is good reason t o assume that a medium with low osmotic pres­
sure is better suited for the detection of a great part of the fungu s
species than a medium with hi gh osmotic pressure.

The survey of 200 samples was based on an examination of seeds
incubated on malt extract agar at about 20° C and on wet filter paper
at 10 ° C. The seeds were surface disinfected with sodium hypochlorite
before incubation on malt extract a gar while the seeds incubated on
wet filter paper were not disinfected. The fungus flora found after
incubation on the two media was rather different. Whether this is
due to the differences in media and temperature or to surface dis ­
infection is not at all clear. However, it was found in other experi­
ments that the differences for the most prevalent species were mainly
due to the surface disinfection.

The results of the examination of the 200 samples harvested in
1965 and 1966, indicate that the fungus flora on Danish grown barley
is about the same on newly harvested barley from all parts of the
country.

The most common species was Alternaria t enuis, which in all
samples was found on nearly 100 per cen t of the seeds. This species
occurred with the same frequency on untreated and on surface disin­
fected seeds which indicates that mycelium is present inside the
epidermis of the glumes. On immature seeds, the fungus was elimi­
nated to a large extent by surface sterilisation which indicates that
the fungus does not invade the seeds until a short time before ma­
turity. Comprehensive st udies (1, 6, 9) of the occurrence of A . t enuis

on wheat seeds confirm these results.
The second most frequent fungus, Cladospor ium herbarum, occur­

red on about 20 per cent of the seeds. However, after surface disinfec­
tion with sodium hypochlorite it was found only on a few per cent of
the seeds, which indicates that this species is mainly present on the
surface only.

In nearly all samples, Epicoccum and St emphylium and in many
samples Fusar ium and H elminthosporium were found on a small
percentage of the seeds.
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Gonatobotrys simplex which is probably attached to other fungus
species as a mycoparasite (12), was found in more than 50 per cent
of the samples. If the incubation period on filter paper had been
longer, this fungus would no doubt have been found on a larger
number of samples as it frequently developed rather slowly.

Penicillium appeared on a great number of the samples after in­
cubation on wet filter paper, but after surface disinfection and incuba­
tion on malt extract agar it was found on a small part of the samples
only. In a few samples Penicillium occurred on a great percentage of
the seeds after pre-treatment, but these samples were atypical with
regard to the other part of the fungus flora, and it is assumed that
they had been stored under unfavourable conditions. The fact that
Penicillium to a large extent was eliminated by pre-treatment indi­
cates that species of this genera do not invade the seeds before
harvest. This agrees well with studies on wheat carried out in D.S.A.
by CHRISTENSEN (1).

Aspergillus was found in a few samples only but this may partly
be due to the fact that the media used do not favour the growth and
sporulation of species of Aspergillus. CHRISTENSEN (1) found that
species of Aspergillus were common on the surface of wheat seeds in
well-stored lots, while they were not found inside the epidermis.

As a whole, the present studies show that the fungus flora on
Danish grown barley at harvest time is about the same on samples
from all parts of the country. The specific composition of this fungus
flora has many similarities with that of the fungus flora of wheat as
found by PONCHET (9).

The fungus flora on the seeds seems to appear some time before
maturity, and apparently it does not change much during the first
few weeks after maturity. Therefore, the time of harvest does not
seems to influence the specific composition of the fungus flora to
any extent.

Variations between years were not found as regards the occur­
rence of the saprophytic fungus species, but prolonged studies might
reveal such variations. With regard to the pathogenic species of Fu­

sarium and Helminihosporium., the frequency of which was rather
low, differences in prevalence between the two years were stated.

The effect of bad storage conditions on the fungus flora on newly
harvested barley has not been studied, but if the specific composition of
the fungus flora of a seed lot deviates essentially from the normal, it
can be assumed that the lot has been stored under unfavorable condi­
tions. This is also indicated by studies of WELLING & J0RGENSEN (11).
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NOGLE INDTRYK FRA EN
Af BENT KOCH

Man har spurgt mig, om jeg ville yde et lille bidrag til "Friesia"'s

festfyrvrerkeri for professor N . F. BUCHWALD - vel hovedsagelig

fordi et lille eet-ores knald kan veere en hel lise for trommehinderne i

pauserne mellem de store bang'er - men vel ogsa fordi en eet-ores

kan affyres af hvemsomhelst. Der krseves ikke autorisation, og der

skal ikke stas til regnskab, og jeg er da ogsa den typiske amater, et

almindeligt medlem af Foreningen til Svampekundskabens Fremme.

Af og til deltager jeg i ekskursionerne, og af og til samler jeg ind pa

egen hand, fl ittigt assisteret af mine mindrearige born, der fra de

var helt sm a, lige som velopdr rettede treffelsvin, har skullet aflevere

alt af my kologisk in teresse til deres fader.

Apropos ekskursionerne, sa er det netop en sadan, jeg kunne

t renke mig at bringe frem i erindringen.

F oreningen udsender hvert ar ekskursionsplanen med alle oplys­

ninger om tid, sted og ledere. Lad mig forst opholde mig lidt ved

lederne. Man kunne maske forestille sig dem som nogle strengt ud­

seende herrer og damer, der med barske ansigter marcherer foran

og bagved kolonnen og serger for at marchtempo og rute overholdes

til punkt og prikke. Intet er imidlertid mere forkert. Lederne er nem­

lig ik ke at finde blandt de hejeste og mest energiske, men blandt de

langsomst slent rende - ja, man skal faktisk vsere heldig for at se

dem beveege sig. Det er, som om de glider frem over skovstierne uden

at anvende lemmerne - nsermest som snegle - of test staende helt

stille med en svamp mellem fingrene, under en lup eller oppe i nrese-

- 10 7 -
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borene. Det er sket, at jeg frygtsomt har nzermet mig en sadan leder

for at f a opklaret navnet pa et sser lig t interessant og for mig ukendt

eksempla r af en svamp og sa har truffet eksperten trenksomt gum­

lende pa en Iille bid med det yder st e af t senderne og tungespidsen.

Bli kket var langt borte i en delikat smagskarakt erist ik og har nteppe

noteret sig min t ilstedevrerels e, for pludselig gav den t yggende smags­

proven fr a sig - lidt skrat t il siden ganske vist - men gr umme nser

det pzeneste af mine erer. Nu kender svampeentusiast er hinandens

problemer og er der for me get tolerante. Hvor r est er ne af smagspreven

end endte, kan man kun glsede si g over at de ikke blev slugt med et

senere besveer t il f clge . Tag derfor ikke fejl , under det meget civile

ydre og den uforstyrreligt rolige og sindige fremtrzeden der kende­

tegner fo reningens ledere og eksperter, gemmer der sig msend og

kvinder besjrelet af samme ildhu og mod som lregevidenskabens

pionerer.

Na, men vi skal i gang med ekskursionen.

Fra det aftalte sted er de fremmodte medlemmer - ifert span­

kurve, plastikposer, barnevogne, forsterrelsesglas, lommebiblioteker,

aviskr semmer huse og madpakker - forleengst vandret ind i den

dunkle skov til de lsengselsfuldt ventende svampe. Forfatteren er

som seedvanlig kommet for sent og skal nu snarest have fundet ekspe­

ditionen. Det er ikke vanskeligt, for ligesom i gamle dage kroen var

det endelige mal for kirkegrengerne, saledes er den det ogsa 1 vore

dage for svampesamlerne. Forfatteren Itegger kursen og haster af

sted. Tiden bliver ikke spildt med at kigge efter svampe - det ville

vrere nyttelest, for der vokser ikke mykologiske sevrerdigheder, hvor

Foreningen til Svampekundskabens Fremme nys har tradt.

Naet frem til hovedstyrken kan man vselge at afsege terrsenet

med "nresen" som trrekkraft, eller man kan stette sig til hukommelsen

og pleje de "sikre" steder igennem. Endelig er der som SELMA LAGER­

L0F siger : En t redje utvag - nemlig at holde sig til omegnen af den

harde ekspertkerne - og lad mi g si ge det straks til alle hejtskattede

begyndere: " Den t r edje u tvag er den r ette vej for J er til sterre leer­

dom. Saml i starten kun fa svampe, og nserm J er uden frygt professo­

ren med Jeres eksemplarer, og han vil forklare Jer, hvad der er op

og ned pa svampen, om forskelle mellem stok, hat, lameller, porer,

mycelium o. s. v. - om farver der skifter, om solen der bleger, om



- 109 -

regnen del' opleser, om snegle og orme del' gnaver - om terke del'

skrumper - - og om svampe del' ikke altid vokser, hvor de burde, om

andre del' altid ger det, og om farver del' ikke passer efter bogen.

Han vil ogsa fortselle Jer om svampe, del' vokser i dyb bladmuld og

om sadanne, del' trives bedst pa terre, vindblreste steder, i toppen af

trseer eller under jorden - og om alle de sma tegn del' leder mykolo­

gen til de ydmyge steder. - Og langsomt bliver for J eres undrende

ejne et stykke tilsyneladende rodet og uforstaeligt natur til et smukt

komponeret billede, som hver ekskursion fejer nye detailler til."

Men lige meget om man veelger den ensomme vandring eller holder

sig til midten, sa fyldes kurve og poser efterhanden, og i takt hermed

skrumper maverne, og madsynerne indfinder sig sma smat : De bug­

nende borde og den duftende kaffe . A propos mad pa bordet og

svampe i kurvene, sa skal jeg for min del indremme, at ligesom den

veltillavede ret tager sig bedre ud pa bordet end i maven, sa er svam­

pene kennere i skoven end i kurven, og som arcne gal', gcr det mig

mere og mere ondt at rive en svamp ud af dens voksested. Del' er

over de smukkeste eksemplarer en sadan 1'0 og majestset, og del' er

i samspillet mellem svamp og lokalitet oftest en sa fornem farve­

harmoni, at man ma teve med at gribe ind og altid angrer bagefter

ved synet af liget i den smudsige kurv.

Lidt efter lidt hober de tomme maver og de fyldte kurve sig op

pa kroen, og kampen med tjenerne om ellerne, wienerbredet og kaffen

tager sin begyndelse. Svampekurvene er et handicap for ekskursions­

deltagerne, for fristelsen er stor til mellem bidderne at rode lidt i

naboens kurv, lade egne eksemplarer cirkulere med wienerbrcdet og

bladre i farvetavlerne med hejre hand, mens winerbrodet betjenes

med venstre. Ikke mserkeligt, at mykologerne under disse forhold

bliver et let bytte for tjenerne og nu selv star for tur til at blive

plukket med vekslende nsensomhed.

Kun ved professorens bord hersker del' en vis 1'0 og afklarethed

nzermest som ved kaptajnens pa luksuslineren. Man genoplever i

erindringen, sretter dagens begivenheder i kartotek og samler krsefter

til den endelige identifikation af og forelsesning over dagens udbytte.

Stedet er et gammelt bord, hvorpa alt af interesse udbredes. For

den ene langside tager professoren eller hans assisterende eksperter

opstilling og rundt om fylkes sa resten af menigheden. De ferste par
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navne og beskrivelser paheres med interesse, men ef'terhanden som

gennemgangen skrider frem breder hablosheden sig blandt de mindre

velbevandrede udi latinen, og navne, findesteder og karakteristika

svommer ud i een stor tage. Hvordan nogensinde kunne huske alt det

-- hvordan nogensinde kunne genkende de beskrevne svampe derude

i naturen! Men netop som depressionen er sterst, hales en eller anden

seerlig svamp op af bunken, og de leerde glemmer de andsegtigt lyt­

tende for at kaste sig ud i en voldsom diskussion om denne seerlige

svamps tvivlsomme afstamning og endnu mere tvivlsomme navngiv­

ning. Og modet vender straks tilbage hos tilskuerne, for det er da

klart, at en stakkels amater ikke behever at skamme sig over sin

ringe ballast af viden, nar ikke engang de leerde altid er enige om

fadderskab og dabsritual. Det saledes genvundne mod pa svampelivet

fylder hurtigt amaterens hjerte helt for inden nreste ekskursion endnu

en gang at blive til brrendende utalmodighed.

Kebenhavn, oktober 1968.
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GAUTIERIA OTTHIl TROG FOUND IN
DENMARK

By J. KOCH

Contribution No. 90 from the Department of Plant Pathology,
The Royal Veterinary and Agricultural College, Copenhagen.

SUMMARY

Gautieria otthii TROG is reported found in Denmark and the fun­
gus described in detail. The mycelial strands were found to be partly
composed of hyphae which at short intervals form pear-shaped, 12 X
18,u vesicles with numerous about 1 p long spines on the inside
walls.

During the summer excursion July 10th, 1965, arranged by the
Danish Mycological Society, to Ravneholmene, a little forest north
of Copenhagen, a Gasteromycete - Gautieria otthii TROG - was
collected (E. TRYEL). This fungus was later refound in greater
numbers (B. R0NNE) in a new locality in the same forest medio July
1966 and 1967. No member of the genus Gautieria has previously
been described from Denmark, and among the other Scandinavian
countries collections have only been reported from Sweden (T. M.
FRIES 1909, Gautieria graveolens and G. retirugosa).

ECOLOGY

The fungus was found growing in an old beechwood on steep
south and west slopes in a rather compact, naked or moss-clad soil,
but could also be found at the foot of the slopes under the thick
layers of downwashed beech leaf litter. The fruit bodies were not

- 111 -
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Fig . 1. Gautieria otthi i . Fresh fruit bodies. The individual in the centre of
th e top row has been gnawed by snails. - Photo. JUly 17, 1966. X 0.6.

truly hypogaean, but developed in the surface layer of the soil,
pushing it up during their growth into small banks along the sides.
The fruit bodies appeared singly or in dense groups of up to 4 parti­
all y-fused individuals. In the summer of 1966 25 fruit bodies were
counted within 1 m", and at a distance of approximately 20 m 10 more
were found. An additional group of 8 fruit bodies was discovered by
a dog, a Labrador retriever, under a 10-cm thick deposit of beech
leaf litter .

MACROSCOPIC C H A RA CT E R S

The fruit bodies are irregularly spherical, up to 5 cm in length,
often vaulted in the apical part and roughly concave at the base (Fig.
1). A greyish-white, very fragile my celial strand, approximately 2 mm
in diameter and up to 2 cm in length, connects the fertile part with
the mycelium in the soil, the pa rticles of which are bound together
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Fig. 2. Gonctierui otthii. Vertical section through a mature fruit body show­
ing the columella and the smalllabyrinthic chambers of the gleba. - Photo.

July 12, 1967. X 3.

into a tough, grey conglomerate. The 8 fruit bodies shown in Fig. 1
weighed 75 g in the fresh condition (the largest weighed 23 g) and
10.2 g after drying.

The underground parts are whitish with rosa tones, and the freely­
exposed apical parts coffee-brown with ochre to citrus yellow tones
in places.

The young fruit bodies are almost smooth. The older ones, which
lack a peridium, have a finely pitted surface originating from the

fine minute chambers of the gleba.
o do u r. The fresh fruit bodies has a penetrating odour remi­

niscent of a mixture of the odours of petrol and onions.

MICROSCOPIC CHARACTERS

G 1 e b a. The gleba consists of numerous labyrinthic chambers,
0.5 mm in breadth and up to 2 mm in length. The chambers are open

F RJ E SIA IX
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Fig. 3. Gautieria otthii. a. Spores mounted in "Shear"; b. Spores mount ed
in 3 % NaOH. - X 550.

Fig. 4. Gautieria othii. a. Part of section through the g leba wall; b. Domi­
nant type of hyphae in the mycelial strands. The inflated parts of the
hyphae are clad with minute spines on the inside walls; c. P art of cross-

section through a mycelial strand. - X 1250.
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and the walls light brown in appearance due to a powdery deposit of
spores. The colour of the gleba in a fresh condition, as it appeared
in the patches gnawed by snails, is very like that of fallen beech
leaves. The walls are 90-135-(180) p thick. From the basal part a
rather heavy greyish-white columella branches off into the gleba.
Normally it soon disappears into the walls of the gleba (Fig. 2). -

S p 0 res. The spores are ellipsoidal in form, often somewhat
flattened at the apex, with a rather prominent apiculus and 9-11, ge­
nerally 10, wavy longitudinal ribs (Fig. 3). The spores (100) mea­
sured 12.6-17.3 X 6.2-9.1 u , with an average of 15.1 X 7.7 u . Basidia
are 4-spored and measure (12)-18-30-(45) X 7-9 p in dimension. -

G 1 e b a wall s. The central third of the gleba walls consisted
of loosely interwoven, somewhat gelatinized hyphae which, towards
the lumen, were replaced by thicker, barrel-shaped hyphae (Fig. 4 a).

M y c e 1 i a 1 s t ran d s. The extremely brittle mycelial strands
are partly composed of gelatinized hyphae, partly of well-defined
hyphae which, at short intervals, form pear-shaped, 12 X 18 p ve­
sicles with numerous about 1 p long spines on the inside walls (Fig.
4 b and c.) . This type of specialized hyphae, which is the dominant
type in the mycelial strands was not observed in the gleba walls.
Small crystals, deeply staining in cotton blue, could frequently be
seen in the vesicles and in the connecting hyphae. According to H.
LOHWAG (1941) these crystalls could be protein crystals. No true
cortex could be seen in the mycelial strands.

COMMENTS

Apart from the smaller spores the Danish fungus is very similar
to G. graveolens VITT. (VITTADINI 1831), whose spores are reported
by PILAT (195 8) to measure 16.5-18.5 X 10.5-13.0 u . G. otthu, as
described by TROG (1857) , appears to differ from G. grav eolens only
in the somewhat shorter and narrower spores which are found by
PIL.A:T (1958) to measure 15-19 X 9-11 p and by DODGE & ZELLER
(1934) to measure 12-16 X 6-8 u , The two last mentioned authors
consider G. otthii to be a variety of G. graveolens. There is little
doubt that G. graveolens and G. otthii are very closely related, but
as the Danish collections throughout a period of three years proved
to be very stable with respect to spore size, it is considered reasonable

to classify this species as G. otthii .

8*
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CONIOTHYRIUM FRAGARIAE OUDEM.

UN CHAMPIG~O~ ~O~ CO~STATE JUSQU' lCl
AU DAt\EMARK

Par GEORG KovACS

Compte r endu N ° 84 du Laboratoire de la Pathologie Vegetale
de l'Institut Royal Vetertnaire et Agronomique a Copenhague

SUMMARY

Analyses of the fungi isolated from flowers of strawberry (Fra­

gar ia cult.) during May 1967 revealed the presence of a fungus not
noted in Denmark before. It produced pycnia on potato dextrose agar
and was identified as Coniothyrium jragariae OUDEM.

A l'occasion de l'analyse d'une population fongique de fleurs de
fraisier, un champignon formant des pycnides est apparu sur une
gelose dextrose a l'eau de pommes de terre. 11 s'agissait de Coniothy­

r ium j ragariae OUDEM.

Fig. 1. Ooniothyrium tragariae O UDEM. Mycelium de apres 5 jours de cul­
ture. - X 1/ 2 •

- 11 7 _
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Les fleurs de fraisier des varietes 'Dybdal' et 'Senga Sengana'
d'une parcelle d'experience du jardin de l'Institut Royal Veterinaire
et Agronomique, a Copenhague, etaient cueillies au mois de mai 1967.
11 fleurs sur 120 etaient infectees. Les fleurs avaient ete cueillies au
debut, au milieu et a la fin de la floraison (3 X 40 fleurs). On con­
statait egalement la presence du champignon chez des echantillons
de fleurs cueillies a Vallekilde (Seeland). Par contre, des analyses a
Brenderup (Fionie), n'indiquaient aucune fleur infectee par Conio­
thyrium jragariae.

Le mycelium de ce champignon est blanc pendant les 3-4 premiers
jours de culture en laboratoire; plus tard, il est un peu colore d'une
teinte faiblement rougeatre. Le mycelium montre un des sin caracte­
ristique (fig. 1). La croissance du mycelium est rapide: si on met la
semence (du mycelium ou des conidies) au centre du milieu solidifie
dans une boite de Petri normale (9 cm de diametre) , le mycelium
developpant atteint la bordure de cela en moins de 4 jours, a la tem­
perature de la piece (20-22° C).

La production des pycnides prend une forme visible au bout de
8-9 jours. Les pycnides qui sont mfires apres 12-14 jours, sont globu­
leuses, elles ont une paroi mince, elles sont entierement noires, souvent
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Fig. 3. Conio thyrium fragariae. Deux faisceaux de conidiophores vu
d'au-dessus. - X 550 .

pourvues d'un col (fig. 2). Les pycnides se placent aussi bien separe­
ment que par groupes sur la gelose. Leur taille est de 50-160 u , en
moyenne (20 mesures) de 86 u .

Les conidies se developpent et sont disposees sur de courts coni­
diophores touffus (fig. 3.)

Les conidies sont unicellulees, largement elliptiques, pour la
plupart pointues aux deux extremites (fig. 2 et 4). Elles sont fuligi­
neuses. Leur taille est de 7,6-11,4 X 4,8-7,6 u , en moyenne (100
mesures) de 9,6 X 6,8 f .l. 11 est it noter que la description de Oude­
mans fait mention d'une taille legerement superieure : 112/3 X 91/ 3 u .
Le petit appendice hyalin que OUDEMANS a decrit et qui vient du
conidiophore, etait rarement constate dans le cas present.

Les pycnides mfires se fendent au bout d'une bonne semaine et
les conidies s'en echappent en grande quantite.

SACCARDO mentionne dans les 4 volumes de son "Sylloge fungo­
rum" 156 especes du genre Coniothyrium. ALLESCHER enumere 107
especes dans la "Kryptogamen-Flora" de RABENHORST. La plupart des
especes ont une unique plante-hote. Mais par exemple C. Fuckelii a
des plantes-hote de genre tres divers au point de vue systematique
comme Am.pelopsis, Berberis) Citrus) Robinui, Rubus etc.
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Fig . 4. Coni ot hy r i u m tragariae. Les conidies. - X 360.

Il est no to ire que la distinction entre le genr e Coniot hyrium et le
genre Sphaeropsis est plutot artificielle. Le seul critere exact est en
effet la taille des conidie s . Elle es t chez le Coniothyrium inferieur a
15 1-'. C. fragariae fait partie d'especes ayant des conidies relative­
ment grandes, en effet parmi les 107 especes enumerees par ALLE­

SCHER, enviro n 100 ont de plus petites conidies que C. fragar iae.

Coniothyrium fragariae est digne d'attention comme espece patho­
ge ne de plant e. Il est a remarquer que O UDE M ANS a trouve des pyc­

nides sur des receptacles de fruits mfirs. Dans le cas present les pyc­
nides n' ont pas He trouvees in vivo.
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JAKOB E. LANGE AND THE CREATION
OF .. FLOR A AGA RICINA DANICA"

By MORTEN LANGE

Iconographs on the Agaricales are few, most of them are se lect ed
and thus incomplete. The "Icones" of ELI AS FRIES rank prominently

among the "select ed" , although the value is reduced through the fact
that the pictures are executed by technical assistants. The quali ty of

the pictures reproduced in the works of RICKEN and of KONRAD &

MAUBLANC can be rated as mediocre, and the ex cellent standar d of

the BOUDIER-figures is limited by the low number of Agar ics inclu de d.
Left is then three comprehensive iconographs on Agarics: COOKE,

BRESADOLA and LANGE. All of these can claim merit already by their
completeness. The lasting evaluation strongly depends on the quali ty

of the presentation r ela t ed to the personal responsibility of the author
for each single determination. This makes it worth while t o st udy the

historical facts behind the creation of these works.
Information on the work of JAKOB E. LANGE can help in this evalu ­

ation, and also contribute a little to the history of mycology.
The story of Flora Agaricina Danica has a span from 1893 to 1941.

A few data will form a background. J . E. LANGE was born in 1864.

His father was a vicar in the city of Nyborg on Fyn; he was also a
bryologist. The family was loaded with botanists (cp. CARL CHRISTEN­

SEN 1924-26: 422).

As a very young man, in 1880, he got mycological a dvic e from
EMIL ROSTRUP, famous plant pathologist, and t hen teacher in Skar up
on Fyn. From LANGE'S time as an apprentice in the Royal Garden in

Copenhagen a few notes show continued mycological interest, and
from his study in 1882-8 4 at the Ro yal Veterinary and Agricultural

University is preserved a series of Indian in k drawings of Micro ­
mycetes.

The interest in Micromycetes is further borne out by a large

- 12 1 -
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number of pencil notes in his copy of WUNSCHE (1877) given to him
by his fellow student WILHELM ANDERSEN.

From 1888 J. E. LANGE occupied a position as teacher a t the Agri­
cultural Folk Hi gh School a t Dalum near Odense. His subjects were
botany, socia l economics and gymnastics. His mycologic al interest
must have been lively since he procured SCHROETER : "Die Pilze Sch le­
siens" (1889) a lrea dy in 1890. The very early notes in this book are
al so on Micr omycetes.

It is evident, that J . E. LANGE then was one of the many provincial
correspondents, who supplied EMIL ROSTRUP with information in his
position as lect urer in plant pa thology a t the Royal Veterinary and
Agricult ural University in Copenhagen.

Pencil notes in WUNSCHE and in SCHROETER make it possible to
decide rather precisely when J. E. LANGE took up the study of Agarics.
Almost all notes dated from 1881 to 1893 apply to Micromycetes but
from 1894 the Agarics come strongly into the picture. The dating can
probably be made even more precise. The notes from 1894 are re ­
ferring to collections at Kege on Zealand. There can be no doubt that
these collections were made on the excursion to Koge on 7th October,
arranged by the Danish Botanical Society. Among the participants
were all Danish mycologists of standing (cp. Bot. Tidsskr. 19 (3):
LIII): Ro.STRUP, KOLDERUP ROSENVINGE, EMIL CRR. HANSEN, and
SEVERIN PETERSEN, who were "in charge" of the Agarics. It can
safely be argued that from that day, J. E . LANGE pushed other myco­
logical fields aside and conc entrated on the Agarics.

The very first paintings are prior t o this date. Lactarius deliciosus
was painted in October 1893, Armillaria mellea at New Year 1894 and
Lactarius blennius in September 1894. Painting water colours was
not strange to the family. Both J. E. LANGE and his sister, JOHANNE,
made nice landscapes. JOHANNE furthermore naturalistic sketches of
flowers. But the three early sketches mentioned are quite primitive.
The real decision to make a full series of water colours came to praxis
in 1895, from which year 37 pictures are in the collection, and through
which series a fi rm technique and style developed. The line is still
somewhat primitive - as in Collybia velutipes, Clitocybe odora, My ­

cena pelianthina, but the entire harvest of this year shows a maturing
presentation, best perhaps in Cortinarius elatior painted late in
October.

The main bulk of the work was done in the following years, with
a peak in 1897 where 110 species were depicted. Probably the year
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when he fought a "slight" tuberculosis of the lu ng, and had a one
year vacation from his teaching. 1898 came out with 96 figures and
the highly productive period from 1896 to 1909 contributed with a
total of 803 figures representing a somewhat lower number of species.

The first public demonstration of the pictures was at a meeting
in the Botanical Society on 10th March, 1906, when LANGE gave a very
significant lecture on the ecology of the Agarics. From a note to this
paper (LANGE 1906), it appears that a duplicate set of the picture s
was produced for the Copenhagen Botanical Museum. The duplicates
were made by J. E. LANCE himself, and on a better qualit y of paper.
The paper of the original set has a tendency to stain yellow.

It seems that LANGE then thought his job to be almost completed,
the next years yielded a modest harvest. He indicated that the plates
under the name "Danmar ks Agaricaceer" were completed with 562
plates in 5 volumes as per 1910, and that further contributions wer e
to be regarded as a supplement.

The copy in the Botanical Museum was of course available to
interested students, but still it remained a very ineffective way of
publication. Reviewing the plates, C. FERDINANDSEN (191 2) very
strongly recommended the publication of descriptions to accompany
the plates. The possibility arose, when the Danish Botanical Society
started its monograph series: "Dansk Botanisk Arkiv" in 1913 , edited
by KOLDERUP ROSENVINGE. The recommendation by FERDINANDSEN
was followed, and the descriptions were brought in this series from
April 1914. All together 12 numbers appeared under the title "St udies
in the Agarics of Denmark", finished in 1938 , when the publication of
"Flora Agaricina Danica" was well under way. The publishing time
of each number is given below.

No . 1. April 1914 No . 7. July 1928
- 2. Oct. 1915 8. May 1930

3. July 1917 9. June 1933
4. April 1921 10. July 1935

- 5. Oct. 1923 11. Jan. 1937
- 6. July 1926 12. Oct. 1938

Main emphasis in these texts was on microscopical data and cri­
tical notes, and on the presentation of keys to the sp ecies. The first
issue has a general introduction where LANGE explains his preference
for coloured iconographic presentation, which in his opinion was much
preferable to he rbarium specimens.
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LANGE was no friend of long descriptions. This is clearly seen

in the "Studies" as well as in "Flora Agaricina Danica". He loathed
these long stories about a cap being present and probably also a stem.
Instead he found the coloured pictur e to give the comprehensive
description, where both colour and size a nd shape wa s evident without

interpretation, and without the use of wor ds which often would be
understood differently by t he s t ud ents of t he t ext.

The series brought the fi rst chromo-lit hographic r eprodu ction of
the plates. No. 1 has a plate with 11 species of Mycena, Nos . 5 and

7-10 have one colour plate each, while No. 6 has a colour chart to
facilitate the indications of colour in the descript ions . This addition
reflects a somewhat different approach to the mode of des cription.
In the later numbers of the "S t udies" a brief formal description was

generally provided.
The invitation to open this series undoubtedly gave stimulus to

a new production of plates, 1914 yielded 53 new paintings. In 1918

J. E. LANGE took over a new position as principal of the Smallholders
Agricultural School at Odense. This gave him a new load of work and
little time for a garicological studies. Specimens were collected on a
morning walk through the wood or at one or two Sunday excursions.

Each year gave some few paintings.
The final wave of initiative came from the invitation to a mycolo­

gical (and political) study tour to USA in 1931 (LANGE 1934). The
encounter with American Agarics and American mycologists was very
stimulating and the plan for the printing of "F lor a Agaricina Danica"

was under development. The two professors with standing in myco­
logy, 0. WINGE and C. FERDINANDSEN, then chairmen of the Botanical

and the Mycological Society respectively, took interest in his plan,
and started hunting the economic support necessary. A hard job in

these years of economic crisis. Late in 1933 the plans were clear, a
sample plate came out in Apr il 193 4, a nd the firm economic guarantee
from the Carlsberg and Rask-0rsted Foundations ca me on 10 J anuary
1935. The publishing dates fo r the volumens are as follows:

Vol. I , 1. par t: me dio Nov. 1935

2. - primo March 1936
II primo March 1937

- III medio March 1938

IV primo May 193 9

V medio Sept. 1940
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In 1934 J. E. Lange retired, and could take more time out t o myco­
logy. The work had to be completed. 48 plates were made in 1934 and
all together 112 more pictures were made re ady fo r the printing up

to 1939. Only 1 plate from this year was ready soon enough to be
reproduced: Bolbitius lact eus, from 10th July, 1939. But the work did
not stop. 43 more plat es wer e finished. The last of these unpublished

plates is Tricholoma pseudo-imbricatum LANGE & TERKELSEN, painted
on 5th Oct. 1941, less than three months before J. E. LANGE'S death.

The plates follow a very uniform style through all the years. Same
size of paper, same technique. Gills marked with a blunt needle, if

no coloured margin should be shown, delicate hairs and other fine
details done under a magnifica t ion glass. No sha des, but often a nice
ecological selection of mosses, leaves, or needles, carefully placed at
base. On the plates also pencil drawings of microscopical details (X
1000) and in dication of locality. Short descriptions and notes were

compiled in two note-books covering the entire period to 1939 although
first actually started in 1901. The information in the note-books is
largely the same as is printed in the "Studies". There are, however, a

few additional notes on more recent finds. The materials used for
the water-colours were very simple. About a dozen bits of dry colours
which were rasped in water and mixed to match the fungus.

The collections were almost all made by J. E. LANGE himself. He
got numerous specimens from other mycologists, but rarely did he
find them "fit" to paint. Only 49 painted specimens are recorded as
found by other collectors. The largest share by F. H. M0LLER (19),

next in number credited with M. LANGE as collector (16), 7 found by
M. P. CHRISTIANSEN, and the rest by several others. The majority of
the paintings of specimens collected by other mycologists were pro­

duced in late years, when J. E. LANGE strived to make "Flora Agar i­
cina" as complete as possible. The paintings were made by himself
with only one exception, Tubaria em bola, a rather rough sketch
by POUL LARSEN.

The total number of taxa depicted in "Flora Agaricina Danica" is
1184. There are 43 additional species or forms executed from 1939 t o
1941, including some well known species very rare in Denmark: Cor­
tinarius violaceus, Lactarius repraesentaneus, Xeromphalina cautici­
nalis, but also a number of species and forms described as new. These
have never been published. The total number of plates is slightly
larger. Seven were not found fit for publication. And further, there

are more than one figure made of several species. About 50 of these are
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reproduced in FAD, in many cases improved presentation of very early
finds. Some 60 more of these supplementary figures have not been
reproduced. This brings the total number of figures painted to 1340.

By far the larger number of these specimens were collected on
J. E. LANGE'S home island, Fyn (Funen) (Fig. 1). And even to a
very large extend on a very limited hunting ground. About one third,
424 figures, are made from specimens found near J. E. LANGE'S home
up to 1917 , Sejerskov at Dalum, south of Odense. The localities, Hjal­
lese, Hunderup, Fruens Bege, Holluf'gard and a few minor places, are
all inside walking distance from the home. Another 60 pictures are
made from specimens collected near his home from 1918 and onwards:
Husmandsskolen, Al0kke Skov, Tarup, north of Odense. It is cha­
racteristic that the ephemeral forms count heavily from these series
of localities: Mycena, Coprinus to a very high percentage stem from
such places where they could be carried straight home to be painted.
Very little is left of these woods, the city of Odense has swalloved
them up or made them into parklike stands.

Well above 600 figures represent specimens collected in other
Funen localities. Most important among these are Langese, north of
Odense, Tommerup, to the west, Trolleborg, Holstenshus, and Kirkeby
woods in South Fyn. From South Fyn should also be mentioned the
woods at Lundeborg and Tiselholt. All these tracts should today be
considered as the best preserved part of the fields.

From outside Funen there are about 160 figured specimens (Fig.
2). Most from Jutland (90) a large part of which are from two excur­
sions made in 1897 and 1900 to Rold Skov, Skerping, Lindenborg and
other stations in North Jutland (cp. J. E. LANGE 1954).

The specimens from Zealand, about 50, comprise a number painted
from Grib Skov in 1896, and from the region Soro-Slagelse in 1896,
1901, 1902 and 1906. The remaining part is largely sent by correspon­
dents. From Lolland-Falster are some 20 specimens all sent by F. H.
M0LLER and from Bornholm only 2 sent by correspondents.

Finally there are 3 pictures reproduced, representing specimens
found in Sweden: Plate 96, Cortinarius spilomeus; PI. 121, Flammula

spumosa, and PI. 195, Russula claroflava, the left specimen. All these
are from Orkelljunga in Scania, South Sweden.

It is evident from above figures that "Flora Agaricina Danica"
could well have been called "Flora Agaricina Fionica".

The laboratory facilities available for J. E. LANGE'S work were
of course not ample. Almost all microscope study was made with
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Fig. 1. J. E. LANGE'S personal records on Agarics from loca lities in the
island of Fyn (Funen ).
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400 X magnification, oil immersion used very rarely. The exception

is drawings of the spores of RussuZa and Lactarius, which were under­

taken in late years by F. H. M0LLER based on spore-prints sent by

LANGE.

The interpretation of the identifications is of course much sup­

ported wh en t he literature used is known. In the very fi rst years,

SCHROETER was the main base of the study. It was supplemented with

KARSTEN : "Mycolog ia Fennica" and from 1896 with KARSTEN: "Kritisk

ofversigt af Finlands Basidsvampar"; this latter work was apparently

much used. When his uncle, professor JOH. LANGE died in 1898, J. E.

LANGE inherited the two main works of FRIES: "Icones selectae" and

"H ymenomycet es Europaei". The "H ymenomycet es" became the firm

basis of the library. Of importance for later stages of the work were

notably RICKEN:"Die Blatterpilze" and REA: "British Basidiomycetae",

COOKE: "Illustrations of British Fungi" was available in a personal

copy, but unbound and more rarely consulted. On the shelf and quite

often used was BRESADOLA; and coming out just prior to "Flora

Agaricina Danica" was the work by KONRAD & MAUBLANC, which

was used much.

These are the main sources of literature. Other sources quoted

now a nd then were used less regularly.

Among the contemporary authors which influenced J . E. LANGE'S

work in the final stage were SCHAEFFER, SINGER, PILA.T, KUHNER,

J OSSERAND, and A. H. SMITH. To put it nicely: they were the pe ople

of which he kept the reprints.

As a private library the collection was not at all poor.

Language formed no barrier. J. E. LANGE was perfect in Victorian

English and good in French and German. He had, however, his Eng­

lish writing gone over by A. A. PEARSON, a correspondent through

many yea r s .

The nomenclature in "F lora Agaricina Danica " does not follow

any special code. Latin descriptions of new taxa, mandatory from

1935, were supplied after pressure from N. F. BUCHWALD, and the

select ion of names and of corresponding authors is done more with

some prudence than in accordance with the rules.

A few notes could clarify the cooperation with other mycologists.

It is of course not as limited as the records of the figures suggest.

SEVERIN PETERSEN'S work, "Danske Agaricaceer" (1907-191 1 ) , clearly

indicates a close connection between the two. Probably the Zealand

excur sio ns around 1900 were in company with SEVERIN PETERSEN -
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Fig. 2. J. E . LANGE'S personal records outside Fyn (Funen) .
Signatures as in Fig. 1.

although there is no written evidence of this, and there is little doubt
that J. E. LANGE'S original species concept was influenced by SEVERIN
PETERSEN'S strict adherence to the tradition of FRIES. This was
further borne out through contact with the two Swedish mycologists
who were the executors of the Friesian tradition: ROB . FRIES and
L. ROMELL. But it is certain, t hat untill the midtwenties, J. E. LANGE
worked quite much in isolation and formed his own concepts. His
posit ion as school pr incipal gav e him, however , new possibili t ies of

FR IE SIA IX
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contact, and from 1925 he made his school the center of a series
of mycological forays or "congresses", where Danish mycologists
gathered to collect and discuss. The leading participants in these
gatherings were those who are listed as collaborators of "Flora Agari­
cina Danica", N. F. BUCHWALD, M. P. CHRISTIANSEN, C. FERDINAND­
SEN, POUL LARSEN, F. H. M0LLER, 0. WINGE. No doubt that F. H.
M0LLER has the central position among these. He was the only agari­
cologist of the group, and considered himself a pupil of J. E. LANGE.
He contributed with more records than any other collaborator, did
spore drawings of the Russulaceae, and had most manuscripts sent
for critical reading, to which he responded with extensive notes.

My father was not a man who collected close personal friends.
But among the collaborators M0LLER might be rated as close to be
a friend. The same holds true for POUL LARSEN. FERDINANDSEN and
WINGE have their great part in the production of the work through
their pressure to secure the economic basis, and in the primary
development of the printing standards to be met. N. F. BUCHWALD
served as secretary, helped to see the pages through the press, com­
piled the index, and organized the distribution. The production was
in itself a very excellent job. The technical work of transferring the
pictures to the lithographic stones was done by one highly skilled
man (0. R. POULSEN) and as much as ten colours were generally
needed to make up the final print.

When "Flora Agaricina Danica" shall be evaluated, it is clear that
the long span of time from 1893 to 1939 plays a role. When the first
large drive was finished around 1910, the work stood on the level of
the Nordic successors to FRIES. The microscopical characters were
used with heavy weight on spores and cystidia, thus bringing the
work ahead of KARSTEN, and the new generic concepts, advocated by
KARSTEN and QuELETwere also discernible although often camouflaged
as subsections in the Friesian classical model.

This pattern was mostly preserved through the whole series of
"Studies I-XII".

"Flora Agaricina Danica" continues this line, and is thus placed
as a work of the early part of the century, but not without influence
of the mycologists of its proper decade, strongly noticeable in such
genera as Galerina, Conocybe, Inocybe, Russula, Lactarius. The limit
of the work is quite well defined. In characters of macroscopic appear­
ance and of ecology of the species, J. E. LANGE was a very keen
observer. His studies on the classical microscopical characters were
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limited by his technical equipment but strongly utilized inside this
limit. Hyphal structures studied were almost only those of the cap
surface while he entirely abstained from using macro- and micro­
chemical reactions.

His geographical position - far away from museum facilities ­
made a study of herbarium material very difficult, and he did not
believe much in its usefulness. He never tried to make up a set of
herbarium specimens.

The preserved material background behind "Flora Agaricina
Danica" is then easy to characterize: The plates, one copy in my pos­
session, the second one in the Botanical Museum of Copenhagen, the
two note-books, also in my possession, and a rather incomplete col­
lection of spore-prints in the Botanical Museum. The true value of
the work rests with its completeness, with the outstanding qualities
of the pictures, and with the keen observations on which the pictures
rest.

The limit of "Flora Agaricina Danica" is the Agaricales in the
classical delimitation: with the lamellate Cantharellaceae and without
the Boletes. This is almost also the limit of the series of pictures.
There are a few pictures from 1896 of larger Discomycetes and this
trend was taken up again after FAD was finished.

Even if J. E. LANGE'S mycological writings almost entirely cen­
tre on the Agaricales, he had a broad knowledge of other groups of
fungi and of other groups of plants. His style was that of a 19. cen­
tury polyhistor. He has written text-books in physics and social eco­
nomy, he was a world recognized specialist in agricultural structure
and adult education, and in his small note-books there will also be
found linguistic studies and small musical compositions. But through
60 years he steadily worked with mycology and in almost the entire
span of time, he concentrated this part of his activity on Agarics.

The story of "Flora Agaricina Danica" did not end with the edition
of its last volume. The financial support granted had the exceptional
condition that it should be paid back to the foundations. The last
instalment on the debt was provided in 1949. Half of the revenue for
the remaining copies was shared between the sponsoring societies.
The Society of Advancement of Mycology erected a permanent fund
on this money: "The Flora Agaricina Danica Fund". The Danish
Botanical Society similarly made "JAKOB E. LANGE'S Fund". The
latter institution has by these means sponsored an annual myc ological
congress.
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SOME RESUPINATE FUNGI
COLLECTED IN NORWAY NORTH OF

THE POLAR CIRCLE
By J. BREGNH0J LARSEN

SUMMARY

Of 44 resupinate fungus species collected in Norway north of the
Polar Circle only one is not found in Denmark, namely Tubulicrinis
borealis J. ERIKSS. The resupinate fungus flora in Denmark and on
the finding places in Norway is, in spite of the big distance (more
than 1300 km), very alike.

During visits to Norway in 1963 and in 1968 I had the opportunity
to collect resupinate fungi. The collections were made in the end of
July and at the beginning of August. When I venture to put into
print this list of species it is because until now very lit tl e has been
published about that group of fungi found in Norway north of the
Polar Circle. I have collected resupinate fungi in Denmark for some
years and was curious to know how a "bouquet" of resupinate species
would be composed, when picked so far north. To my great astonish­
ment the "bouquet" (with very few exeptions) looked just as one
taken in Denmark.

The fungi were collected in the vicinity of Bode (100 km north of
the Polar Circle) and around Narvik (more than 200 km n. of the
Polar Circle). Lake Soloyvatnet (10 km n. e. of Bodo) was the only
place where I stayed for a longer time; many of the other finds are
so to say made at the road side. The fungi are all taken near the
coast and never more than 2-300 m above s. 1.

As fare as the latitudes are concerned, there are no places on the
globe with so mild a climate as the western coast of Norway (due of
course to the Gulf Stream).
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-';- 2,8° C

12,5 ° C

870 mm
ca.4 month

Bod0 67 ° 17' n. :

Mean t emperature in February
Mean temperature in July
Yearly precipi ta tion

Dura t ion of snow cover

In comparison with
Kebenhavn (Copenhagen ) 55° 42' n. :

Mean temperature in January 0,4° C
Mean temperature in July 16,7° C

Yearly precipitation 533 mm
Snow cover is formed annually but is a very irregular
phenomenon.

E.g.

At Lake Soleyvatnet the soil consists of weathered cambro-silurian
schists and therefore is very fertile. The natural plant cover is birch

forest mixed with Sor bu« aucuparia) Populus tremula, Sal i x species
and Juniperus communis. The forest floor is covered with a very rich

vegetation of herbs; the most caracteristic species are Geranium si l ­

vaticum) Filipendula u lmarui, Cr epis paludosa and the fern Dryopteris

phegopteris. In humid places Mulgedium alpinum and Aconitum sep­

tentrionole are very common. The birch forest is often interrupted by
small mires. Pinus silvestris is very rare in the vicinity of Lake Sol ­

eyvatnet, and Picea abies is only found in plantations; the spruce
thrives well but the seeds don't ripen.

During my stay in 1968 the weather was very bad, it rained con­
tinually from morning to night. The fungus flora was very scanty

and I got the idea, that the fungi for the most part were simply

drowned.

A B B R EV I A T I O NS

Sol. = Lake Soleyvatnet.
(B) = in the vicinity of Bode.

(N) = in the vicinity of Narvik.

LIST OF SPECIES

1. Amphinema byssoides (PERS. ex FR.) J. ERIKSS.

Sol. l.VIII-8.VIII 1963 (7 coll. ) on B etula) Jumiper us , Picea, a nd m osses.
Sol. 2.VIII-4.VIII 1968 (5 coll.) on B etula and P i cea.
Very com m on in Denmark.
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2. Bjerkandera adusta (WILLD. ex FR.) KARST. f. resupinata.
Sol. 6.VIII 1968 on B etu la.

Very common in Denmark.

3. Botryobasidium obtusis porum J . ERIKSS.

Sol. 3.VIII 1963 on Junipe rus. Bod0 10 .VIII 196 8.
Sev eral danish f inds .

4. Botryobasidium su bcoronatum (HOHN. & LITSCH.) DONK.

Nyg ardsfjell ( N ) 22.VII 1963 on B etula; Skafoss (N) 27.VII 1963 ;
Sol. 7.VIII 1963 on B etula; Misveer ( Sa lt en ) 6.VIII 1963 on B etula ;

Heggmovatnet (B) 6.VIII 1968 on P i nu s,

Very co m mon in Denmark.

5. Botryohypochnus isabellinus ( F R . ) J. ERIKSS.

Sol. 31.VII-7.VIII 1963 (4 coll. ) on B etula ,' Sol. 10.VIII 1968 on Betula.

Very common in Denma rk.

6. Cort icium bicoZor PECK.

Narvik 25.VII 1963 on P inu8

Common in Denmark

7. Corticium tub ercuZatum KARST.

Forsa (N ) 24.VII 1963 on Alnu8.

Very common in Denmark.

8. CristeZla jarinacea (PERS. ex FR.) D ONK.

Forsnes elva (N) 23.VII 1963; Forsa (N) 24.VII 1963; 'I'arstad Mark
(N) 26.VII 1963; Sol. 2.VII-3 .VII 1963 on B etula,' Sol. l.VIII-4.VIII
1968 on B etula.

Very common in Denmark.

9. Criste ZZa suZphurea (PERS. ex FR.) DONK.

Heg gmovatnet (B) 6.VIII 1968 on B etula .

Very common in Denmark.

10. Fibu Zoporia re ticu Zata (PERS. ex FR.) B OND.

Sol. 7.VIII 1963 on B etula ,' Sol. 2.VIII 1968 on B etula.

Very com m on in Denmark.

11. Hymenochaet e cinnam ome a (PERS.) BRES.

Sol. 7.VIII 1963 on B etula.

Several danish finds.

12. Hypochnicium ZundeZZii (BOURD. in J. ERIKSS.) J . ERIKSS.

Sol. 31.VIII 1963 on B etula .

Several danish finds.

I
r
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13. Hypochnicium punctuZatum (COOKE) J . ERIKSS.

Skafoss (N ) 24 .VII 1963; Sol. 31.VII 1963 on Alnus.
Common in Denmark

14. Hypochnicium sphaerosporum (HOHN. & LITSCH.) J . ERIKSS.

Sol. 10.VI II 196 8 on B etula .
Comm on in Denmark

15. H yphoder ma r aduZa (FR. ex FR.) DONK.

Sol. 3.VIII 1963 on Betula)' N arvik 25.VII 1963 on conif er ous and fron­
dose wood ; Bod0 1.VIII 1968 (2 coll.) : Sol. 6.VIII 1968 on B etula.
Very common in Denmark.

16. H yp hoder ma r oseocre meum (BRES.) DONK.

Forsneselva (N) 25 .VII 1963 on P i nus; Svolvrer (Lofot en) 28.VII 1963.
Very com mon in Denmark.

17. Hyphoderma setigerum (FR.) DONK.

Bjernef'jell (N ) 22.VII 1963 on sou» sp.; Forsa (N ) 24 .VII 1963 on
B etula )' Skafoss (N ) 24 .VII 1963 on B etula ; Straumsnes (N) 27.VII
1963 ; Sol. 31.VII-5.VIII 1963 (4 colI.) on Betula )' Sol. 4.VIII-10.VIII
1968 on B etula .
Very common in Denmark.

18. Hyphoderma tenue (PAT.) DONK.

Forsa (N ) 24 .VII 1963 on B etula)' Skafoss 24 . VII 1963 on B etula )' Sol.
3.VIII 1963 on frondose wood; Bod0 1.VIII 1968 on B etula )' Sol. 4.VIII
1963 (3 coll.) on P icea and B etula.

Very common in Denmark.

19. Hyphodontia breviseta (KARST.) J. ERIKSS.

Sol. 4.VIII 1968 on P icea.

Very common in Denmark.

20. Hyphodontia crust osa (PERS. ex FR.) J. ERIKSS.

Sol. 2.VIII 1963 on frondose wood.
Very common in Denmark.

21. Hyphodontia hastata (LITSCH.) J . ERIKSS.

Forsa (N ) 24.VII 1963.
Several danish finds.

22. Hyphodontia subaZutacea (KARST.) J. ERIKSS.

Nygardsf'jell (N ) 22 .VII 1963; Sol. 1.VIII 1963 on e ice«: Bod0 1.VIII
1963 (3 coll.) : Sol. 4.VIII 1968.
Very common in Denmark .
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23. Merulius tremellosus SCHRAD. ex FR.
Sol. 2.VIII 1968 on B etula .
Very common in Denmark.

24. Oidium conspersum (LINK) LINDER.

(Conidial stage of Botr yobasidium conspersum J . ERIKSS.) .
Sol. 5.VIII -7.VIII 1963 on B etula>' Sol. 2.VIII 196 8 on P icea ; Sol. 4.VIII
1968 on B etula .
Common in Denmark

25. Peniophora (Membrani cium) ajfinis BOOT.
Sol. 5.VIII 1963 on Juni p er us.

Sev eral danish finds .

26. Peniophora (Memb r ani cium) cre mea BRES.
Sol. 3.VIII 1963 (2 call. ) on frondose wood; Heggmovatnet (B ) 6.VIII
1968 ; Sol. 10.VIII 1968 (2 call. ) on B etu la .
Very common in D enmark.

27. Peniophora incarnata (PERS. ex FR.) KARST.
Narvik 25.VII 1963 B etula >' Sol. 5.VIII 1963 on B etula>' Bod0 1.VIII
1963 on B etula; Sol. 10.VIII 1968 on B etula .
Ve r y common in Denmark.

28. Peniophora (Membranicium) sanguinea (FR.) H ORN. & LITSCH.
F orsneselva (N) 22.VII 1963 on Betula.
Common in Denmark

29. Peniophora (Stereum) la evigata (FR.) KARST.
Sol. 2.VIII-8.VIII 1963 on Jwn ip erus,
Very com m on in Denmark.

30. Phlebia hydnoi des (COOK & MASSEE) M. P. CHRIST.
Sol. 1.VI II-7.VIII (5 call. ) on B etula; Sol. 4.VIII 1968 (2 coll.) on B e­
tula and P i cea.

Very common in Denma r k.

31. Sebacina ejfusa (BREF. ) PAT .
Svolvrer (Lofoten) 28.VIII 1963 on B etul a.
Not rare in D enmark.

32. Sistotrema brinkmannii (BRES.) J. ERIKSS.
Sol. 31.VII 1963 on B etula>' Narvik 25 .VII 1963 on B etula.
Very common in Denmark .

33. Stereum (Lopharia) chailletii (PERS.) FR.
Sol. 4.VIII 1968.
Several danish finds.
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34. Si ereu m. rugosum (PERS.) FR.

Bod0 1.VIII 1968 on B etula:
Very com m on in D enm ark.

35. Tomentella albomargina ta (BOURD. & GALZ.) M. P. CHRIST.

Sol. 5 .VIII 1963 (2. coll.) on Betula a nd stem of fe r n.
Several danis h f inds .

36. Tomentella echin ospora (ELLIS.) BOURD. & GALZ.

Sol. 3.VIII 1963 on m oss .
Ve ry common in Denm ark.

37. Tomentella subferruginea (BURT.) SKOVST.

Sol. 8.VIII 1963 on J uni per us.
Ver y comm on in Denmark.

38. Tomentella umbrina (FR.) DONK.

Sol. 7.VIII 1963 (3 call.) on frondose wood.
Very common in Denmark.

39. Tomentellina bombycina (KARST.) B OURD. & GALZ.

Bjornef'[ell (N) 22.VII 1963 on Betula.
Several danish finds.

40. Tubulicrinis borealis J. ERIKSS.

Junkerdalen 9.VIII 1968 on Pinus.
Hitherto not found in Denmark.

41. Tubulicrinis glebulosus (BRES.) D ONK .

F'orsa (N) 24.VII 1963 ; Skafoss (N) 24.VII 1963; Sol. 2.VIII-5.VIIl
1963 (3 coll.) : Bod0 1.VIII 1968 (3 call. ) on B etula.
Very common in Denmark.

42. Tulasnella griseo-rubella LITSCH.

Sol. 5.VIII 1963 on B etula.
Several danish finds.

43. Tulasnella lact ea BOURD. & GALZ.

Sol. 10.VIII 1968 (2 coI L) .
Several danish finds .

44. Tulasnella ru tilans (JOHAN-OLSEN) BRES.

Heg gmovatnet (B) 6.VIII 1968.
Several danish finds .

It is with some hesitation that I have named this Tulasnella spe­
cies. It was found when I examined the texture of a specimen of Bo­
tJ'yobasidium subcoronatum. The sp ores which have the characteristic
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strongly curved form of T. rutilans spores, are perhaps a little smaller
in size (7.5-10 X 2.5-3 1-'). The epibasidia are similar to those of T.

rutilans. M. P. CHRISTIANSEN describes in "Danish resupinate fungi"
(1959) a find of a Tulasnella species similar to mine. This species
was also included in the texture of a Botryobasidium subcoronatum.

Is it a form (variety) of Tulasnella rutilans or a species of its own?
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THE THERMOPHILIC FUNGUS HUl\1ICOLA
LANUGINOSA

By ERIKA LOHR and J . OLSEN

Laboratory of Plant Physiology, University of Copenhagen

ABSTRACT

The thermophilic, imperfect fungus Humicola lanuginosa (GRIF­
FON et MAUBLANC) BUNCE was isolated from compost and farmyard
manure. Optimal growth at 45°-50° C. The fungus excrets amylase
and a deep red, water soluble pigment.

When YpSs-agar (Yeast-Starch agar) after EMERSON (4 g Difco
powdered yeast extract; 1 g K2HPO.~; 0,5 g MgSO,l, 7 H 20; 15 g

starch ; 20 g agar ; 1000 ml water) is inoculated with compost or
farmyard manure the most likely microorganisms to develop at 53 °­

55 ° C are some Actinomycetes and the imperfect fungus Humicola

lanuginosa (GRIFFON et MAUBLANC) BUNCE. Humicola lanuginosa} not

before mentioned from Denmark, is the fungus with highest maximum
temperature for growth (COONEY & EMERSON 1964). The fungus
excrets amylase in the medium. It forms a deep red, water soluble

substance, which gives the medium in the elder cultures a deep red
colour. CRISAN (1962) has chromatographically separated the colour­
ing matter in four different pigments. The aleuriospores are dark

brown when old.
Humicola lanuginosa does not develop below about 30 ° C, optimal

growth occurs at about 45°-50 ° C and there is no growth over 58°­
59 ° C. According to MULLER (1946) optimal growth temperatures diffe­

rentiate between psychrophilic (optimum below 20 ° C), mesophilic

- 1 40 -



- 141 -

Humicola lanuginosa (GRIFFON et M AUBL AN C) B UNCE.
From a 5 days old cultur e on YpSs-agar by 52°-54 ° C, 1968. - X 700.

(optium between 20 ° C and 40 ° C), and thermophilic (optimum over
40 ° C) microorganisms. Thus Humicola lanuginosa is indeed a thermo­
philic organism.

Humicola lanuginosa was isolated from compost from the Bota­
nical Garden, Copenhagen, and from farmyard manure from Allinde­
lille in the middle of Zealand. We got another culture from amanuensis
J. KOCH, The Royal Veterinary and Agricultural University, Copen­
hagen, who isolated it from manure for mushroom-growing.

Copenhagen, September 1968 .
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DBER EINIGE KRITISCHE ODER NEUE
CORTINARIEN AUS DER UNTERGATTUNG

MYXACIUM FR. AUS SMALAND UND HALLAND

Von M. MaSER

Innsbruck

SUMMARY

A section Dejibulati sect. novo is proposed within Cortinarius FR.
subgenus Myxacium FR. based on the complete lack of clamp con­

nections in several closely related species. A new species, Cortinarius

pangloius spec. nov., is described based on material both from Halland
and Slovenia (Yugoslavia) and C. mucijluus ss. FR. is discussed on
the basis of collections from the region around Femsjo (Smaland):

Seit dem Jahre 1954 war es mir sechsmal moglich in Schweden
Pilzstudien zu treiben. Dabei wurde auch in der Regel Femsjo und

angrenzende Gebiete Smalands und Hallands fiir einige Zeit besucht
und dort Pilzmaterial aus fast allen Agaricales-Gruppen, besonders

aber aus der Gattung Cortinarius FR. gesammelt und studiert. Alle
Perioden zwischen Mitte Juni und Mitte Oktober wurden jahreszeit­
lich berUcksichtigt. Unter anderem fiel mir im Vergleich zum Alpen­

raum und siiddeutschen Waldern ein starker Reichtum an Formen aus

der Untergattung Myxacium FR. auf. Dies erklart vielleicht auch,
warum manche der Fnncs'schen Myxacien bei spateren Autoren fehlen

oder falsch interpretiert worden sind. Ich mochte daher in einigen
Beitragen Vertreter dieser Untergattung vor allem auf Grund von

Aufsammlungen aus Schweden naher beleuchten.

- 1 -.2 -
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Corlinarius FR. Subgen. Myxacium FR.

Sektion Defibulati sect. novo

Sporis magnis, valde verrucosis, limoniformibus sublimoniformibusve,
rarior amygdaliformibus, hyphis defibulatis, cheilocystidiis vesiculosis
usque claviformibus, prleo convexo, convexo-umbonato vel campanulato,
saepe ± rugoso.

Typus seetionis Oortinarius ela t i or FR., Epicrisis p. 274, 1838 .

Dem Vorhandensein oder Fehlen von SchnalIen wird verschiedent­
lich, besonders z. B. von SINGER, grosses Gewicht beigelegt, und dieses
Kriterium wird verschiedentlich als Gattungsmerkmal aufgefasst.
SMITH (1963) schreibt wohl zu Recht, dass die taxonomische Bedeut­
ung dieses Merkmals im Lichte unserer gegenwartigen Kenntnis neu
uberpruft werden miisse.

Innerhalb del' Gattung Cortinarius FR. ist die SchnalIenbildung
so alIgemein verbreitet, dass das Fehlen von SchnalIen zu den ganz
seltenen Ausnahmen gehort, In dem ausserst umfangreichen Material
aus verschiedensten Florengebieten del' Erde, das ich bisher unter­
suchen konnte, habe ich diese Erscheinung nul' innerhalb einer Gruppe
von Myxacien beobachten konnen. SMITH schrieb einmal, dass dem
Fehlen von SchnalIen bei Cortinarien kein besonders grosser taxo­
nomischer Wert beigelegt werden konne. Immerhin bekommt man
aber bei einem Vergleich del' Arten, bei denen SchnalIenbildung nicht
nachgewiesen werden kann, den Eindruck, dass es sich um eine recht
natirrliche Gruppe handelt, die man zweckmassigerweise in eine Sek­
tion zusammenfassen kann. An europaischen Arten gehoren in diese
Sektion: C. elaiior FR., C. pseudosalor LGE. C. stillatitius FR. ss.
BRES., C. mucifluus FR., C. mucifluus ss. RICKEN, K. & M., C. pangloius

Mos.; eventuelI auch C. grallipes FR. und C. arvinaceus FR., doch sind
diese beiden Arten im Augenblick noch nicht geniigend abgeklart.
Ferner sind einige nordamerikanische Art in die Gruppe zu rechnen.
Weiters ist sie durch Nordasien und sudwarts bis in den malayisch­
indonesischen Raum mit einigen Arten vertreten, unter den CLELAND'­
schen Aufsammlungen aus Australien konnte ich eine noch unbe­
schriebene Art nachweisen. Hingegen fehlt die Sektion vollig in Siid­
amerika (ev. konnte man Vertreter noch im Kolumbianischen Quer­

cus- Areal erwarten).
Vergleicht man die Arten so fallt auf, dass es sieh meist um gros­

sere Arten mit glockigem, gewolbt-gebuckeltem bis flacher konvexem
Hut handelt, dessen Oberflache bei vielen Arten ± stark runzelig sein
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kann, der Hutrand ist in der Regel sehr diinnfleischig, fast hautig und
feucht, oft durchscheinend ger ieft. Die Stielform ist bei der Mehrzahl
der Arten leicht doppelkonisch, d. h . von der Cor ti nazone an aufwarts
und gegen die Ba sis ver j lingt, se lt ener zylindrisch oder leicht keulen­
f6rmig (z. B. hau f'ig bei C. pseudosalor).

Mikroskopisch zeichnen si eh die Vertreter der Sektion durch
vorwiegend ± zit ronenf6rmige, selt en nur mandelf'ormige, grosse,
ziemlich gr ob warzige Sporen, durch da s Auftreten von blasenfor ­
migen bis keuligen Cheilozystiden und eben das Fehlen von Schnallen
in samtlichen Teilen des Fruchtk6rpers und auch am Mycel aus. Dem
gegenliber sind bei den Vertrete rn der Sekti on M y xacium [u. a . C. col­

linitus F R., mucosus (BULL. ex FR. ) FR., triv iali s LCE., pumilus (FR .)
LGE., f avr ei Mos. ex HENDERSON, alpi nus BOUD. ] Schnallen stets vor­
handen, Cheilozystiden fehlen meist.

In der Folge mochte ich auf zwei Arten aus der Sektion naher ein­
gehen; die librigen Vertreter der Reihe sollen in einem spateren Bei ­
t rag ein gehe nder behandelt werden.

Cor tinarius (Myxacium) pangloius spec. novo

Hut stumpf kegelig bis f1ach gewolbt, gewolbt verbogen, Mitte
etwas gebuckelt, Rand oft verbogen, 3-8 cm breit, Rand feucht durch­
scheinend gerieft, undeutlich hygrophan, stark schleimig schmierig,
feucht dunkel graubraun, wasserig braun, hirschbraun, gegen den
Rand oft ge1bbraun bis heller rehbraun, (Mitte ea. R III Amber Brown
bis XIV Hazel, Rand ca. XV Tawny bis fast III mars Yellow) , auss­
erster Rand noch heller und jung weisslich, biswei1en jung auch mit
olivlichem Ton, trocken insgesamt heller gelbbraun, bisweilen fast
hautig, manchmal auch bis zur Halfte des Radius runzelig.

L a m e 11 e n jung fast weisslich, dann tonbraun, milchkaffeebraun,
alt grau-rostbraun (R XV Ochraceous Buff, dann ca. III Mars Yellow
bis XV Ochraceous Orange), diinn, sehr breit, 6-15 mm ( = 6-15 X

Hutf1eischdicke), Schneide grob schartig, massig gedrangt, L = ca.60,
1 = 1-3, abgerundet bis schwaeh oder stark ausgebuchtet ange­

wachsen.
S tie I in der Jugend bauchig, dann fast zylindrisch und die Basis

wurzelnd zuspitzend oder leicht spindelig, se1tener leicht keulig 4-8 cm
lang, 10-18 mm dick, weiss bis weisslich, Spitze langsfaserig, unter­
halb der Cortinazone stark schleimig, unterhalb des Schleimes die
Oberflache nicht oder kaum flockig aufreissend.
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FIe i s c h im Stiel weisslich, im Hut feucht wasserig braun. Ge­
ruch unbedeutend, Geschmack mild.

Mikroskopische Merkmale. Sporen 10,5-13-(14) X

6,5-8/-1, dunkel gelbbraun, auffallend dickwandig, grob warzig, man­

delformig bis sublimoniform, apikales Ende jedoch nicht glatt. ­
Basidien 4-sporig 35-45 X 10-12 /-I, Sterigmen 3,5-4,5 /-I, hyalin,
keulig, Inhalt kornig. - Lamellentrama regular, Hyphen 7-14 /-I dick,

hyalin, z. T. durchsetzt mit stark goldbraunen, z. T. glatten, z. T.
kornigen Oleiferen (5-9 /-I). - Cheilozystiden an jungen Exemplaren
deutlich, an alten manchmal nicht mehr zu beobachten, blasenformig,

keulig oder leicht bauchig, 20-40 (45) X 12-18 (20) /-I. - Velum uni­

versale gelatinisiert, aus 3,5-4,5 /-I dicken, hyalinen, schnallenlosen
Hyphen. Cortinahyphen hyalin, 3-4 It dick, ohne Schnallen. - Hut­

haut mit gelatinoser Epikutis von ea. 70-100 /-I Dicke, aus 3,5-5 /-I

dicken, hyalinen, locker verflochtenen, schnallenlosen Hyphen, die
z. T. ± aufgerichtet sind und nur in der obersten Schicht liegen. An
der Basis geht diese Schicht in eine diinne Schicht ± parallel Iiegen­

der, ebensolcher Hyphen iiber die dann in eine subzellulare, hyaline
(nur basal leicht pigmentierte) Schicht tibergeht. Unter dieser folgt

die gelbbraun (rnembranar ) pigmentierte Schicht aus 5-10-20 /-I dicken

Hyphen, auch mit Oleiferen untermischt (Schichtdicke 70-120 /-I).

Huttrama subzellular dickhyphig, Membranen in KOH sehr blass gelb­
lich bis hyalin. - Stielhyphen hyalin, 6-20 /-I, ohne Schnallen. ­
Basalmycelium ohne Schnallen.

S tan d. Unter Fagus silvatica auf Erde zwischen Laub oder an

grasigen Stellen, Typus 64/110, 22.8.1964, bei M a h u 1 t, Halland,
Sweden. Weitere Kollektion: 63/715, 8.10.1963, bei S m art n 0 slid­
ostlich von Ljubljana, Slowenien, Jugoslavien.

A n mer k u n gen. Die beiden ziemlich weit auseinander liegen­
den Fundorte (Halland, Slowenien) deuten darauf hin, dass diese Art

in Europa sicher weiter verbreitet ist. Trotzdem war es mir nicht
moglich in der europaischen und nordamerikanischen Literatur eine
Art zu finden, deren Beschreibung si eh zufriedenstellend mit meinen

Funden decken wiirde. Durch das Fehlen von Schnallen reiht sie si eh
in die Sektion Defibulati ein, weicht von allen anderen Arten der

Reihe durch die feucht auffallend du nkle, braune Hutfarbe und den
weissen Stiel ab.

D i a g n. I a t. Pileus obtuse conicus vel convexus, interdum umbonatus,
3-8 cm latus, indistincte hygrophanus, margine udo jove pellucido-striato,
aquose et obscure brunneus, cervinus, marginem versus saepe flavobrun-

F R IE S IA IX 10
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neu s, juventute passim olivaceo-inhal a tus , margine vero juventute albidulo,
sicco totius flavobrunneus, valde glutinosus, interdum ad dimidium pilei
hemidiam. rugulosus. Lamella e ex al bidulo arglllaceae, postremo griseo­
fer r ugineae, per la t ae (6-15 mm), a cie serrulatae, subconfertae, adnatae
usque ± emarginatae. Stipes prima subfusoideus, dein subcy lindraceus,
basi radicante, r arior clavatus, 4-8 cm x 10-18 mm, a lbus vel a lbidu lus,
infra cortinam valde glutinosus. Caro stipitis albidula, pilei udo aquvs e
brunnea. Inodorus, sapor mitis.

Sporae amygdaliformes vel sublimoniformes, valde verrucosae, 10,5-13
(14) x 6,5-8 I-t, basidia 4-sterigmatice s, 35-45 x 10-12 1-" cheilocysti dia
vesiculosa vel claviformes, 20-40 (45) x 12-18 (20) I"

Habitatio in silvis frondosis sub Fago siloati ca, typus 64/110, 22.8.1964,
prope Mahult, Hallandia, Sueci a . Typus in herbar io Moser (IB) asservatur.

Cor tina rius ( Myxacium) mucifluus F R.

Bei den meisten mittel- und westeuropaischen Autoren (RICKEN,
KONRAD & MAUBLANC, KUHNER & ROMAGNESI, HENRY u. a.) wird
unter diesem Namen ein im Laubwald wachsender Pilz verstanden.
ORTON (1960) will diesen Laubwaldpilz mit C. pseudosalor LGE. iden­
tifizieren, ein Vorgang welchem ich nicht folgen kann. Ich gebe aber
zu, dass bei manchen Autoren C. pseudosalor als C. mucijluus auf­
gefasst sein mag oder mit dem "Laubwald-muciJluus" zumindest ver­
mengt worden ist. Ferner wird bei manchen Autoren (u. a. FRIES
1884) auch noch C. triviaZis LGE. als C. muciJluus beschrieben.

Dem gegeniiber betont FRIES jedoch bereits 1838: "I n pin e t i s
cop i 0 se". Dies wurde von den meisten Autoren nicht beachtet, da
frtiher auch Standortsfaktoren, Begleitpflanzen etc. als taxono­
misches Merkmal kein sonderliches Gewicht beigelegt wurde. ORTON
ist der einzige, der auf diesen Umstand ausdriicklich aufmerksam
macht. Er vertritt aber die Meinung, dass die Beschreibung bei FRIES
1838 aus einer Mischung von mehreren Arten besteht und der Name
C. muciJluus daher als nomen conjusum. zu verwerfen sei. Er be­
schreibt dann unter dem Namen "Cortimarius pinicola" ein Myxacium

aus schottischem Kiefernwald, von dem er vermutet, dass es die
Hauptkomponente des Fnras'schen C. muciJluus darstelle.

Ich kann mich dieser Meinung nicht anschliessen. In der Regel
sind Arten, die FRIES als cop i 0 s e bezeichnet, im Typusgebiet nicht
sehr schwer aufzuklaren. Dies trifft umso mehr bei Kiefernwaldarten
zu, da diese Bestande seit FRIES keine nennenswerten Anderungen
erfahren haben.
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Fig . 1. Oortinarvue pomoto iu« sp. no vo
a. Fruchtkorper a us Koll. 63/715; b. desgl. aus Koll. 64/110 ; c. Cheilozy­
stiden aus K oll. 63/715 ; d. Sporen von Koll. 63/715; e. Sporen von Koll. 64/110 .

Beim Studium der Cor t inar ienflora in den Sammelgebieten von
FRIES um Fe m s j 0 bin ich sei t 1954 nicht selten auf ein M yxacium

gestossen, das dann besonders im Herbst 1957 im Gebiet sehr reichlich
vertreten war, in dem sich unschwer der von FRIES unter dem Namen
C. mucif luus beschriebene Pilz wieder erkennen lasst und der mich

10*
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zu der Ansicht bringt, dass bei FRIES keineswegs eine Mischung
mehrerer Arten vorliegt. Ich sehe daher keinerlei Veranlassung, den
Namen zu verwerfen. Der einzige Umstand, del' eventuell die Ver­
mutung nahelegen konnte, dass in der Fnnss'schen Beschreibung 1838
noch Elemente einer zweiten Art stecken konnten ist der, dass FRIES
1838 schreibt: "Stipes albus leviter coerulescens", 1851 hingegen :
"Nil in toto fungo violacei". Nach meinen Beobachtungen an dem
reichlichen Material im Jahre 1957 konnte ich feststellen, dass der
Stiel der Art fast stets weiss ist, nur bei ganz vereinzelten Exemplaren
kann man in der Jugend einen undeutlichen, blaulich-violettlichen Ton
im schleimigen Teil des Stieles beobachten.

Ich halte es fiir ziemlich sicher, dass ORTON'S C. pinicola mit C.

mucifluus FR. identisch ist, auch wenn ORTON die Hutfarbe etwas
dunkler angibt, als ich sie in Smaland beobachten konnte. Aber da
ich aus den oben angefUhrten GrUnden C. mucifluus nicht als nomen

confusum betrachten kann, sehe ich auch keinerlei Notwendigkeit
fiir einen neuen Namen. Ich gebe im folgenden eine Beschreibung nach
Material aus Femsjo :

Hut jung unregelmassig glockig, dann stumpf kegelig, glockig­
ausgebreitet, 4-12 cm breit, stark mit hyalinem Schleim bedeckt,
feucht dunkler gelbbraun bis hell holzbraun, seltener etwas olivgelb­
lich, trocken tonblass, lederblass, Rand etwas durchscheinend gerieft,
aber die Oberflache jung glatt, alter haufig glatt bleibend, manchmal
aber auch gegen den Rand leicht runzelig werdend und etwas ein­
gewachsen faserig, ziemlich dimnfleischig, Rand hautig.

L a m e 11 e n graubraun (jung fast weisslich), spater mehr gelb­
braun bis hell gelbrostbraun, Schneide heller und fein flockig, im
Alter dann meist gleichfarbig, ziemlich gedrangt, L = 60-80 (90),
1 = 1-3, ziemlich breit, 7-15-20 mm, flach ausgebuchtet angewachsen,
Schneide uneben bis schartig.

S tie 1 meist zur Ganze weiss, hochstens ganz jung an einigen
Exemplaren mit undeutlich blauviolettlichem Ton, spater unterhalb
der Cortinazone feiner oder grober flockig zerreissend, bisweilen auch
in 2-4 Flockenzonen angeordnet, 10-20 cm lang, 10-25 mm dick, leicht
spindelig, d. h. oberhalb der Cortina gegen die Spitze und abwarts
gegen die Basis etwas verjiingt, jedoch seltener stark doppelkonisch,
oft tief im Boden steckend (bis zu 2/3 der Stiellange beobachtet).

F 1e i s c h im Hut und Stiel weisslich oder im Hut leicht leder­
blass, seltener auch in der Stielrinde, besonders an alteren Exemplaren.
Geruch unbedeutend, eher angenehm, Geschmack mild.
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Fig. 2. Cortinarius mucifluus FR .
a. F'ruchtkorper von Koll. 57/5; b. Cheilozystiden von Koll. 57/5; c. Sporen

von Koll. 57/30 ; d. Sporen von Koll. 57/5.

M i k r 0 s k 0 pis ch e Mer k m ale. Sporen selten mandelformig,
meist zitronenformig oder zumindest sublimoniform, ge lbbraun,
manchmal ziemlich dunkel, grob warzig, 12-15,8 (17) x 7-8,5 (9) /1.

- Basidien 4-spor ig , 34-42 x 9-12,5 u , keulig, Sterigmen 4-5 /1 lang,
oft mit kornigem, gelblichem Inhalt. Bisweilen auch einzelne Phaeo-
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basidiolen. Zystiden an der Schneide an jungen Exemplaren reichlich,
blasenformig-pedicellat bis keulig, 30-34 x 12-18 u , an alteren Exem­
plaren oft schwindend und dann oft nicht mehr zu beobachten. ­
Velum universale gelatinisert, aus 2-4 p dicken Hyphen ohne Schnal­
len, hyalin. - Hut mit gelatinoser Epikutis aus 2-4 p dicken, schnal­
lenlosen, hyalinen, liegenden, leicht verflochtenen Hyphen, terminale
Glieder bisweilen etwas angeschwollen, basal in eine ± zellige,
hyaline, diinne Schicht (ca. 2 Lagen) libergehend. Darunter folgt die
pigmentierte Schicht mit 5-14 p dicken Hyphen oh ne Schnallen, mit
gelblichen bis gelbbraunen Membranen. Subkutis fehlend oder Hyphen
nur leicht dicker. Schnallen fehlen auch am Basismycel.

S tan d meist in reinem Kiefernwald (Pinus silvestris) oder auch
in Pinus-Picea-Mischbestanden, aber stets bei Pinus wachsend. Unter­
suchtes Material: 57/5 (Herb. MOSER), Femsjo, osterskog, an der
Abzweigung des Weges zur Nordseite des Femmen von der Strasse
nach Bygget, 4.9.1957 und 57/30 (Herb. MOSER) , Sodra Bokeberg,
Femsjo, 6.9.1957. Damals im gesamten Gebiet haufig.

A n mer k u n g. Wenn man die Beschreibung ORTON'S von seinem
C. pinicola vergleicht, so liegt meines Erachtens der einzige Unter­
schied in der dunkleren Hutfarbe, die ORTON als fast jener von Ama­

nita fulva gleichend bezeichnet. So dunkle Farben habe ich nicht be­
obachtet, doch halte ich es durchaus fiir moglich, dass auch diese noeh
in den Variationsbereich der Art fallen, wenn man eine ahnliche Va­
riabilitat der Hutfarbe bei anderen Myxacien berlicksichtigt. Leider
macht ORTON keine Angaben uber das Fehlen bzw. Vorhandensein von
Schnallen, ein Merkmal, das fiir diese Gruppe ja besonders typisch ist.
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LAS IOSPHAERIA HETEROTRICHA N. SP.

A NEW PYRE NO MYCETE FROl\tI VE RY ROTTE N W OOD

By ANDERS MUNK

The Royal Danish College of Education, Copenhagen.

SUMMAR Y

A small Pyrenomycete at present referable to Lasiosphaerui, but
with small, oval spores, is described as Lasiosphaeria heterotricha
n. sp . It is pointed out how this species repr esent s a combination of
characters which has not been described previously.

Lasiosphaeria heterolricha n. sp.

Perithecia superficialia, ostiolo inconspicuo, c. 225 ,u diametro,
plus minusve pilosa. Pili 1) 100-150,u longi, c. 5 fl crassi, rigidi,
atrofusci, ad apicem saepe fere hyalini, interdum phialophori. 2)
50-100 ,u longi, 13-14 ,u crassi, obtusi, interdum septati, pallide fusci ,
pariete c. 5 fl crasso instructi, extus punctato-sculptati vel quidem
scabrosi. - Peridium 22-26 ,u crassum. Pars externa pallide fusca, ex
cellulis 7-9,u diametro composita; extus tuberculata , tuberculis ro­
tundatis, 20-25 ,u latis. Pars interna ex cellulis hyalinis, collabentibus
composita. - Ostiolum 50-60 ,u diametro, leniter radiato-sulcatum,
ex hyphis verticalibus atrofuscis 3-4,u crassis compositum. - Asci
cylindracei, sessiles, 55-65 X 3.5-6 (-8) u , ad apicem lenit er invaginati,
annulo parvulo instructi. Paraphyses fere copiosae, 1-1.5,u crassae.
- Ascosporae uniseriatae vel irregulariter uni-biseriatae, non septa­
tae, late ovatae, 10-11 X 5-6 u , hyalinae vel dilutissime fuscidulae,
episporio plus minusve minute punctato-spinuloso. Ascosporae ejectae
interdum uniseptatae, phialidibus germinantes.
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In ligno putridissimo. Typus die 3. decembri 1963 in silva J eegers ­
borg Dyrehave prope Hafniam Daniae ab A. MUNK collectus ; habitat
truncus Fagi silvaticae.

Lasiosphaeri a heterot richa n. sp .

Perithecia super ficial, subspher ic with an in conspicuous ostiole ,
ca. 225 p diam., with two different types of hairs: 1) 100-150 p long ,

5 p thick, rigid, dark brown and
thick-walled, springing from a
broad base ; most often they have
hyaline t ips pr oducing phialospo­
res or merely growing. 2) Short,
blunt, occasionally septate hairs
of the Lasiosphaeria cane scen s­
type, 50-100 p long, 13-14p thick;
cell-wall 5 p thick, very light

--l brown, with a finely punctate to

1. Lasiosphaeria heterotricha n. sp. coarsely scaly surface (Fig. 1).
Perithecium. - X 100 . Peridium 22-26 p thick. Outer

half light brown, cells 7-9 p diam. ,
some of the surface cells aggregating into low, rounded tubercles,
20-25 p wide at their bases. The cell-walls are generally thin, but
may on the external surface of the tubercles become rather thick,
light brown as in the hairs of type 2). Inner half of the peridium
built of collapsed, indistinct cells. - Ostiole almost a t the level of
the body, 50-60 p diam.; the surface of the ostiole is made up of a

palisade of ver y dark brown, 3-4p
thick, rounded ends of hyphae
forming slight radiating ridges.

Asci 55-65 X 3.5- (-8) u , sub­
cylindric, almost sessile ; apical
structure as in e. g. Coniochaeta
(Fig. 2 A); empty asci costate.
Paraphyses 1-1.5 p thick, rather
abundant.

A B Ascospores 10-11 X 5-6 u , 1-
seriate (or irregularly 1-2-seri­

2. L asiosphaeria het ero tricha n. sp . ate), oval, 1-celled, hyaline or with
Ascus-top (A ) a nd ger m in at ing

spore (B) . - X 2000. a very faint tinge of light brown-
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ish; epispore minutely punctate-spinulose. In discharged spores a
septum may occur; they are seen in lar ge number ger mina t ing by
short, flask-shaped phialides (Fig. 2 B ) .

On a very rotten stump, probably of Fagus . - Denmark, Zealand :
Jreger sborg Dyrehave 3/XII 1963.

Another specimen of this fungus (Zea­
land: J rege rsborg Dyrehave 22/XI 1964)
shows a remarkable variabili ty : The pe­
rithecia are from 200 to 400 It in dia­
meter. Som e perithecia are naked ; others
are richly covered with the black type of
hair with a subhyaline tip, tapering from
10 to 3 It in thickness ; others again are
abundantly covered with the light-co­
loured, thick-walled, sca brous hairs. The
variation from one perithecium to another
in the spore characters is illustrated in
Fig. 3. A correlation may be traced be­
tween perithecium-size, hairiness and
spore size, inasmuch as the large perithe­
cia generally have black hairs and large
spores, but this certainly does not seem
sufficient for taxonomic segregation

3. La siosphaeria het erotricha
within the material; my conclusion is n . sp. Ascospores from four
that this species is labile in size of peri- different perithecia. - X 800.

thecia and spores as well as in differen-
tiation of hairs. It is very stabile, however, in the peridium structure:
all perithecia examined have the same tuberculate, pellucid perithe­
cium with a tendency of radiating ridges of small cells near the ostiole.

DISCUSSION

The costate asci with an apical apparatus typical of e. g . Conic­

chaeta, are characters strongly indicating the family of Sordariaceae
(sensu lato) as a natural place for this fungus. This family is already
notorius for non-correlation of characters (see CARROLL & MUNK

1964 for a thorough discussion of t his problem) , and in deed, once
again a new combination of characters has turned up in this species:
Hairs of the Lasiosphaeria canescens -type (as well as dark hairs of
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the L. hispida-type!) combined with a (slightly) sulcate ostiole, a
tuberculate peridium, very small asci and a punctate-sculptate epi­
spore. The spore-shape is unique - apart from Coniochaeia, the
spores of which are very different in every other respect.

The genus Lasiosphaeria at present serves as a rubbishheap for
peculiar members of the family (cp. CARROLL & MUNK 1. c.), and this
is my principal reason for introducing the present fungus as a Lasio­
sphaeria. However, the formation of phialides at the germination of
the spores gives fair support for this decision (cp. again CARROLL &
MUNK 1.c.).

Type material is deposited in Botanical Museum, Copenhagen. ­
Furthermore, abundant material is ready for distribution to a limited
number of herbaria.

RESUME'::

Kernesvampsleegten Lasiosphaeria omfatter primeert arter med
lange, ormformede sporer. Imidlertid viser visse arter med ovale
sporer i deres evrige bygning sa mange lighedspunkter med de ty­
piske Lasiosphaeria-arter, at de indtil videre med rimelighed kan pla­
ceres i samme slregt. Den her beskrevne art, som er fundet flere gange
i Jregersborg Dyrehave, afviger drastisk fra hidtil beskrevne arter
ved sine ganske sma, bredt ovale sporer.

LITERATURE

Carroll, G. C. & Munk, A.: Studies on lignicolous Sordariac eae. - Mycologia
56: 77-98, 1964.

Copenhagen, September 1968.



FRIESIA . Bind IX . Hefte 1-2 . 1969

SVA~1PE AFBILDET I STEN

Af D. MULLER

Kebenhavns Universitets plantefysiologiske Laboratorium.

SUMMARY

Toadstools carved in stone.

In the plinth of Palace Hotel, build 1909-1910, in Copenhagen
there are seven granite blocks in which the danish artist ARNE BASSE
has portraied Amanita muscaria (L.) F.R., Coprinus comatus (MULLER)
FR., Morch eZla esculenta (PERS.) FR., CanthareZlus cibarius FR., Bo­
letus edulis (BULL.) FR., Lepiota rhacodes (VITT.) FR., and PsaZliota
bispora (LGE.) SCHAF. & MOLLER.

Skovens svampe, efterarets flygtige hilsen, blev sjzeldent afbildet
eeldre tid. Det eeldste kendte billede stammer fra det Pompei, som

blev drekket af askeregnen fra Vesuv ar 79, beskrevet af COMES i 1879,
1. c. p. 185-186. Han kalder svampen Agaricus deliciosus. Et andet
beremt gammelt billede findes som freske i et romansk kapel ved
slottet Plaincourault, departement Indre i Frankrig. Det forestiller
en meerkveerdig forgrenet, mandshej fluesvamp, Amanita muscaria)
der fungerer som kundskabens trte og derfor er forsynet med bade
Eva og slangen. Denne kundskabens svamp pa godt og ondt er be­
skrevet af GuEGUEN et al. (1911), ogsa omtalt af FERDINANDSEN
(1913).

Svampe afbildet i sten er endnu sjeeldnere, eeldst vel den bladhat,
der er gengivet foran titelbladet hos BUCHWALD (1937). Stenblokken,
hvori hatten er hugget, ligger i ruinbyen Timgad i Algier. Byen an­
lagdes o. ar 100 e. Kr. af kejser TRAJAN. Man har veeret uenig om,
hvilken svampeart det forestiller. BUCHWALD skriver "formentlig en
fluesvamp", HARSHBERGER mener Amanita phaliouies, og LOHWAG
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Fig. 1. Paryk-Blrekhat (Coprinus comatus (MULLER) FR.) . X ~1-t6 ' - Fig.
2. Morkel (Morchella esculenta (PERS.) FR.). X ~h6 ' - Fig. 3. Kantarel

(Cantharellus cibarius FR.). X ~/J5 '

holder pa, at det er den fortrinlige spisesvamp Volvaria gloiocephala
(V. speciosa) , som den dag i dag srelges i store meengder pa marke­

derne i Algier.

Her i Kobenhavn findes pa Palace Hotel i soklen mod Radhusplad­

sen anbragt otte store blokke af Krakeroygranit, tildannet i en form,

der minder om reldre tiders bislagsten. I den sydligste af dem er fast­

gjort et metalrrekveerk ; de evrige syv har hver et lille, ikke me get

iojnefaldende reliefbillede forestillende en svamp. De forevigede er

fra nord mod syd Amanita muscaria (L.) FR. , afbildet sammen med

en snog, Coprinus comatus (MULLER) FR., Morchella esculenta (PERS.)

FR., Cantharellus cibarius FR., afbildet sammen med en fro, Bol etus
edulis (BULL.) FR., Lepiota rhacodes (VITT.) FR. og Psalliota bispora
(LGE.) SCHAF. & MOLLER. Fire af de i sten huggede svampe er gen­

givet pa de ovenst aende figurer 1-4. Stenene er 100 cm heje og foroven,

hvor rundingen begynder, 34 cm brede. D. v. s . at de pa billederne 1-3

er formindskede til ea. "1/16og pa fig. 4 til J /7.
Granitarbejdet er udfert af stenhuggerfirmaet E. NIELSEN om­

kring 1909-1910 - Palace Hotel blev abnet den 15. juli 1910. Model­

arbejdet til reliefferne skyldes billedhugger ARNE BASSE (1873-1947).



- 157 -

Fig. 4. Rabarber-Parasolhat (Lepiota rhacodes (VITT. ) FR.). x 1/7.

BASSE har foruden modellerne til granitarbejdet pa Palace Hotel ud­
fort mange andre dekorative arbejder, fx den gotiske drage pa hof­
juveler MICHELSEN'S hjorneejendom i Bredgade og ornamenterne pa
Lurbleesersejlen. - Oplysningerne om billedhugger ARNE BASSE, der
ikke er optaget i WEILBACH'S Kunstnerleksikon, stammer fra byhisto­
rikeren, konservator PETER LINDE (1888-1958).

Billeder af svampe i soklen pa et hotel genkalder i erindringen den
af VALDEMAR HERTZ ofte citerede sentens, som siges at stamme fra
den romerske digter MARTIAL:

Let er det at undvrere selv og guld og kserlighedens glseder ­
men at undvsere en ret svampe er sveert.
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NOTES 0 INTERESTING OR UNUSUAL
AGARICS FROM SOUTHWESTERN SWEDEN

By T. NATHORST-WINDAHL

SUMMARY

In previous papers by the author (1945, 1949, 1958, 1961 and 1967)
notes are given on different interesting or unusual agarics and other
Hymenomycet es from the southwestern and southern part of Sweden.
In the present paper the author has added some other agarics, which
are more or less uncommon in the southwestern part of Sweden. Pho­

liotina septentrionalis (A. H. SMITH) SING. (Gonocybe brunnea (J. E.

LANGE & KUHNER) KUHN. & ROMAGN. is, however, reported for the
first time from this country. The descriptions of the species are, on
the whole, detailled so that doubt cannot arise as to what species have
been found. The collection numbers cited are those of the writer, and
the specimens are preserved in my private herbarium.

1. Clitocybe inornata (Sow. ex FR.) GILL. Syn. AgaTicus i nor­

natus Sow. ex FR., Pa xillus i nor natus QuEL. - Goteborg : Hisingen,
Lexby, on the ground in coniferous wood, 30.IX.1956 (n. 6194). ­
Fig. 1, spores.

Cap about 5-7 cm, convex, then expanded and finally somewhat
depressed at the centre, fleshy, covered by a whitish, tomentose bloom
at first, soon becoming dingy alutaceous, finally dirty grey with mi­
nute fibrils , margin incurved at first, whitish and somewhat grooved,
with separable pellicle when moist; gill s crowded, broad, thin, grey­
ish or brownish grey, adnate, separable from the context of the cap,
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finally decurrent; s t e m about 5-7 cm X 6-8 mm, white-tomentose at
first, especially above, then of the same colour as the fully developed
cap, often curved, stuffed and with slightly thickened, cotteny base.
FIe s h white, tough, taste mild, smell nasty. S p 0 r e - p r i n t
whitish or slightly coloured. - S p 0 res 7,5-9 (10) X 3-4 u , fusoid
to ellipsoid-oblong; basidia 22-25 X 4,5-5,5 u ; cap cuticle fibrillose ;
hyphae 4-12 p diam.; clamp connections very scattered.

Recognizable by separable gills which have a tendency to remain
adnate for a long time and by large, fusoid spores.

The species seems to be rather uncommon in the area investigated
by me. It is illustrated by J. E. LANGE, Flor. Agar. Dan., pl. 34 Band
by KONRAD & MAUBLANC, pl, 294.

2. Xeromphalina picta (FR.) A. H. SMITH. Syn. Aqariciu: pie­

tus FR., Omphalia picta (FR.) GILLET. - Goteborg : Botan. Trad­
garden, Naturparken, on fallen, decaying trunks of Alnus glutinosa

in deciduous wood, 12.VII.1947 (n. 4382); Varmland : St. Kil parish,
Apertins herrgardspark, on dead plant remains lying on the ground,
1.VIII.1958 (n. 6730).

Cap 3-8 mm high, 3-5 mm broad, cylindric, not expanding, mem­
branous, smooth, moist, yellowish and distinctly brownish striate, the
yellow centre without striae and somewhat umbilicate, margin paler;
gill s distant, pale, very broad, adnate or somewhat decurrent,
finally more or less buff-coloured; s tern 2-3 (4) cm X 0,3-0,7 mm.,
equal, glabrous, shining, cartilaginous, apex somewhat inflated and
paler, brownish, somewhat fistulose, at the base often springing from
a pellicle of yellow, radiating, mycelioid hairs. - S p 0 res 6-8 (9) X
4-4,5 u , ellipsoid, amyloid; basidia 4-spored, clavate, 15-22 X 4-5 u ;
cheilocystidia not observed on the dried specimens. According to O. K.
MILLER (1968) these cystidia are, however "11-18 X 8-12 u , ellipsoid,
broadly clavate, thin-walled, hyaline in KOH or MELZER'S solution,
and have many finger-like or rod-like projections, 1,5-3,5 p long,
1,5-2,2 p wide, very difficult to see them clearly." Over the base of
the stem I have found only a few caulocystidia.

This minute, very characteristic agaric is easily overlooked in the
field. Good illustrations are not known to me and the figure in FRIES,
Icones sel., tab. 77 :4 as Agaricus (Omphalia) pictus FR. is mediocre.
In recent times this fungus has been described by A. H. SMITH (de­
scription not at my disposal) and by O. K. MILLER (1968).
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3. Clitopilus passeckerianus (PILA-T) SING., nom. nudo Syn.
PZeurotus passeckerianus PILA-T. - Goteborg : close to Bjorkdalens
old dumping station on bare soil with paper-debris, wood-chips etc.
at the margin of a potato-land, 17.VIII.1942 (n. 3191); Slottsskogen,
on stacked horse-dung, mixed with decaying straw, 8.VIII.1958 (n.
6760). - Fig. 2, spores.

Cap 1-4 cm, white or with a creamy to ochraceous hue, irregular

spatulate or semicircular, often lobed, attached at the side by a white,
rudimentary stem or entirely sessile, thin and soft, sericeous, not
striate, with the margin in curved at first; gill s tend to remain
whitish for a long time, then pale dirty cream-coloured, finally creamy­
pinkish, narrow, radiating from an excentric point, decurrent where

it is a distinct stem; f l e s h white; srn e 11 faint, t as t e mealy.
S p 0 r e - pr i n t white with a pinkish tinge. - S p 0 res (6,5) 7-8,5
X 3,5-4 (4,5) u , ellipsoid-subfusoid, non amyloid and without germ
pore, with 5-10 longitudinal ridges (sub immers.); basidia 4-spored,

15-22 X 4-4,5 u ; cystidia and clamp connections absent. Cap cuticle
with repent, smooth, somewhat branched hyphae, 2-3 p diam.

This interesting fungus is ordinary growing in beds of cultivated

mushrooms and is described and figured by A. PIUT (1935) as Pleu­

rotus.

4. Rhodophyllus (Leptonia) mougeotii (FR.) J. E. LANGE.
Syn. R. ardosiacus (BULL. ex FR.) QUEL, KUHN & ROMAGN. - Gote­
borg: Botan. 'I'radgarden, Naturparken, on the ground under AZnus
gZutinosa amongst fallen, decaying branches on rather moist, shady,
mossy place, 16.VIII.1956 (n. 6150). - Fig. 3, spores; 3 a, edge of

gills with cylindric, obtuse, hyaline cells.
Cap 2-3 cm diam., rather thin, bell-shaped to convex, finally

rather deeply umbilicate, downy-fibrous or tomentose-squamulose

especially at the centre, grey to slate-coloured, often with a tinge of
greyish-blue or greyish lilac, margin incurved at first; gill s distant,

curved, decurrent, broadest behind, whitish or with a flush of lilac,
finally pink with the spores; s tern 4-6 cm X 4 mm, greyish lilac,
often thickened and white tomentose at the base, finely granular­

floccose and white-coloured above, often compressed, finally fistulose.
FIe s h white; srn e 11 and t a s t e none. - S p 0 res ellipsoid, angu­
lar, 9-11 (12) X 7 -8 u ; basidia 4-spored; edge of gills with cylindric,

obtuse, hyaline cells, 18-20 X 7-9 u , which sometimes have clamp

F R IES IA rx 11
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Fig . 1. Clitocybe in ornata, spores. - Fig. 2. CZitopiZus paeeeckeriamue, spo­
res. - Fig. 3. RhodophyZZus (Leptonia) m ouqeotii, spores, a . edge of gills
wi th hyaline cells. - Fig. 4. PZuteus phl ebophorue , spores, a. cheilocystidia ,
b. pleurocystidia, c. cells of cap cuticle. - Fig. 5. Inocybe jurama, spores,
a . che ilocyst idia. - Fig. 6. PhoZiotina sep tentrionalis, spores, a . cheilocy-

stidia, b. cells of cap cuticle.

connections at the base ; cystidia absent; hyphae of cap cuticle with
r epent, cylindric, about 7-11 /-l diam., hyaline or pale violet.

The species is illustrated by KONRAD & MAUBLANC, pI. 185, 2.

5. Pluteus phlebophorus (DITMAR ex FR.) KUMMER ss. RICKEN.
Syn. P. chrysophaeus (SCHAEFF. ex FR.) QuEL. ss. KUHN. & ROMAGN.
1956 . - Goteborg : Botan. Tradgarden, Naturparken, growing on a
fallen, decorticated trunk of Alnus gluti nosa lying in a desiccated
brook, 30.VII.1967 (nr. 7196). - Fig. 4, spores ; 4 a. cheilocystidia;
4 b. pleurocystidia; 4 c. cells of cap cuticle.

Cap 2-3 cm, rather thin, convex, then expanded, yellowish-brown,
somewhat darker brown in the centre and more or less coarsely
veined, glabrous; gill s free, somewhat cr owded, broad, white, finally
more or less flesh-coloured; s t e m 3-5 cm X 2-4 mm , glabrous, shin­
ing, white or pale greyish, sometimes curved, hairy a t the base and
finally becoming hollow ; f 1e s h white; s m e 11 unpleasant, t a s t e
none or very faint. - S p 0 res ellipsoid or somewhat phaseoliform,
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6,5-8 X 5-6 u , smooth; basidia 4-spored; cheilocystidia vesiculose­
fusiform, obtuse, 50-60 X 12-18 u ; pleurocystidia fusiform with
rather pointed apex and prolonged base, 80-100 X 18-25 u ; cap
cuticle with spheropedunculate or pyriform cells with brownish con­
tents, 8-20 p diam.

The species seems to be uncommon in the part of Sweden investi­
gated by me. It is illustrated in KONRAD & MAUBLANC, pI. 23. De­
tailed description with drawings of the microscopical feature is given
by KUHNER & ROMAGNESI (1956), as P. chrysophaeus.

6. Inocybe jurana PAT. Syn. I. rhodiola BRES. - Goteborg :
Hisingen, Rya skog, gregarious on shade and somewhat damp place
in deciduous wood, especially under Alnus qlutinosa, 5.VIII.1953 (n.
5694). - Fig. 5, spores; 5 a. cheilocystidia.

Cap 4-7 cm, conic-campanulate, finally somewhat expanded and
umbonate, covered with dark vinaceous-fuscus, radiating fibrils and
often cracked and paler round the edge; gill s whitish, then pale
grey to greyish-brown, crowded, narrowly adnate, ventricose, edge
white-fimbriate; s t em 8-9 cm X 6-8 mm, with slightly bulbous base,
white, flushed with a dingy vinaceous colour from base up, turning
brownish when touched or handled, somewhat longitudinally fibril­
lose, stuffed, growing deep in the ground; f l e s h with a rather un­
pleasant s m e 11; t a s t e mild. - S p 0 res more or less ellipsoid or
phaseoliform, smooth, 9-13 X 6-8 u ; cheilocystidia hyaline, clavate,
35-60 X 10-15 u .

I also know this fungus from the southern part of Goteborg, just
S. of Mossens sports field under Alnus glutinosa and from Lidhult in
Smaland, growing in grass.

Illustrations are given by J. E. LANGE in Flor. Agar. Dan., pl,

117 E, and by KONRAD & MAUBLANC, pl. 85.

7. Phlegmacium balteatocumatilis (R. HENRY ex ORTON)
MOSER. - Goteborg : Slottsskogen, in short grass under different
deciduous trees, 15.VIII.1939 (n. 1554).

This very fleshy and firm species which grows in deciduous wood,
often in troops, I formerly (1949) have named Cortinarius balteatus
FR. ss. J. E. LANGE. According to FRIES, however, that species is
growing "praecipue in pinetis". In Bull. Soc. Myc. Fr. (1939) R. HENRY

11*
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has given LANGE'S species a new name, Cortinarius bolteatocumatilis,
which differs mainly from the closely related C. balteatus FR. in
having separable cap cuticle, stem with a few, more or less fugacious,
violaceous patches from veil near base when young and other habitat.

I know this species only from Coteborg, Slottsskogen, where it
grows in small troops under different, deciduous trees.

Illustrations are given by J. E. LANGE, Flor. Agar. Dan., pl. 87 D,
as C. balteatus FR. and by MOSER (1960) , pl. C. 124.

8. Pholiotina septentrionalis (A . H. SMITH) SING. Syn. Co­
nocybe brunnea (J. E. LANGE & KUHN.) KUHN. & ROMAGN. - Gote­
borg: Lilla Danska Vagen, on humus between A egopodium under de­
ciduous trees in shady place, 15.VIII,1966 (n. 7162). - Fig. 6, spores;
6 a. cheilocystidia; 6 b. cells of cap cuticle.

Cap 1-2 cm, convex, then expanded, reddish brown and often
slightly umbonate, shining and translucent striate when moist, gla­
brous, margin at first with appendiculate, white remnants of the
veil, fading as dry; gill s somewhat crowded, ochraceous, finally
yellowish brown, ventricose, slightly adnate; s t e m 2-3 cm X 1,5-2
mm, pale yellowish brown, powdered or at first with scattered flocci,
which, however, usually soon disappear, in the lower part more or
less brownish or darkbrown, especially when handled. - S p 0 res
smooth, ellipsoid or somewhat phaseoliform, 6,5-8 (9) X 4-4,5 (5) p ;

basidia 4-spored; cheilocystidia vesiculose below, with shorter or lon­
ger, narrow neck, occasionally capitate at the apex, 25-30 (35) X
5,5-7,5 u , capitula about 4 p diam., often with clamp connections at
the base, neck sometimes flexuose. Cells of cap cuticle pyriform or
sphaeropedunculate, 13-22 p diam.

This plant seems to be rather uncommon in the area of Sweden
investigated by me. It is illustrated in J. E. LANCE, Flor. Agar. Dan.,
pl. 129 E, and agrees very well with the description given by KUHNER
(1935) .

9. Russula atropurpurea (KROMBH.) BRITZ. Syn. R. [usco­

vinacea J. E. LANGE. - This species is described in the validating
description as having a deep, reddish-purple cap, which almost is
black in the centre at first, s t e m becoming greyish with age and is
often stained brownish below, t as t e finally somewhat acrid and
s p 0 r e - p r i n t pure white. Different varieties and forms are, how-
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ever, met with. Such a form is R. fusco-vinacea J. E. LANGE as
illustrated by him in Flor. Agar. Danica, pl. 182 C.

Already 1945 I have sent a rich collect of R. atropurpurea to S.
LUNDELL, Uppsala, as n:r 4086, and it was distributed as n:r 2363 in
Fungi exsiccati Suecici by S. LUNDELL & J. A. NANNFELDT under the
name of R. fusco-vinacea J. E. LANGE.

The species is rather common in the part of Sweden investigated
by me and the var. Krombholzii SING. is particularly beautiful having
a shining red margin of the cap and is often growing under Quercus.
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PLENODOMUS LINGAM,
BLACK-LEG OF CRUCIFERS

OCCURRENCE IN DANISH SEED LOTS FOR EXPORT, AND

CONTROL BY GER MISAN-HOT-W ATER TREATMENT *)

By PAUL NEERGAARD

Danish Government Institute of Seed Pathology for Developing Countries,
Copenhagen.

SUMMARY

A survey of 14 years of testing a total of 3.494 seed lots of cabbage
and other crucifers for Plenodomus lingam (Table 1) is given, the
2,4D-blotter method having been used. Complete control of infection
in 6 seed lots was obtained by soaking the seed for 5 minutes in 2
per mille Germisan at 50°C (Table 2). This combined procedure was
found superior to the classical procedure of hot-water treatment.

The causal agent of black-leg in crucifers, L eptosphaeria maculans

(DESM.) CES. & DE NOT., imp. state Plenodomus lingam (TODE ex FR. )
BOEREMA & KESTEREN, syn. Phoma lingam (TODE ex FR.) DESM. (see
BOEREMA & KESTEREN 1964) , has a world-wide distribution (CMI , Map
no. 73, 1962) . In many countries, particularly in United States (WAL­
KER 1922, 1923, 1952) , and New Zealand (CUNNINGHAM 1927 , SMITH
1960) , disastrous attacks are a serious economic menace to growers
of cabbage, swede and turnip. Considerable losses in cruciferous crops
have been encountered in most European countries, including Den­
mark (ROSTRUP 1894, NIELSEN 1932), France (DARPOUX, LOUVET &

PONCHET 1957), Germany (LAUBERT 1916 , SCHNEIDER 1960) , Ireland

* ) The investigations have been carried out at the Government Plant Pro­
t ecti on Service, Copenhagen.

- 16 7 -
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(HUGHES 1933) , Netherlands (KOK 1962 , BAKEL 1968), Poland (GAR­
BOVSKI 1935), Romania (BONTEA 1955, BONTEA & BUCUR 1958) , and
United Kingdom (BUDDIN 1934, DENNIS 1939, BANT, BEAUMONT &

STOREY 1950) .
The parasite is seed-borne, usually in low percen tages, and occurs

often as a mere trace. The inoculum ma y, ho wever, spread rapidly in
the field or seed bed ultimately leading to heavy crop losses. As
pointed out by WALKER (1923), abundant rainfall ma y cause suffi­
cient spread of the fungus from very few primary infections appearing
in the seed bed to produce an epiphytotic. Once introduced into a
field, the pathogen may overwinter for many years on cruciferous
hosts or debris (SNYDER & BAKER 1950, SMITH 1960) , a fact that
under circumstances increases the importance of seed transmission
substantially. In Netherlands, as in United States, infected seed has
been found to be a greater source of infection than remains of in ­
fected plants in the soil (KOK 1962, BAKEL 1968). On the other hand,
in New Zealand, where the disease is known as endemic and wide­
spread since 1905, undecomposed residues in the soil provide the
main source of infection and seed transmission has become of less
importance (SMITH 1960). In this country infection by ascospores
occurs regularly (SMITH 1. c.).

Some countries (Pakis tan, Romania, Yugoslavia) have quarantine
provisions specifically directed against Plenodomus lingam. Only seed
lots tested and officially certified to be free of infection may be
imported to these countries. Many countries require a general seed
health certificate but give no specifications on pathogens. In these
cases it is at the dis cretion of the plant inspection authorities of the
exporting country t o adopt r easonable t olerances for pathogens en­
countered in the seed. F or ab out 25 years, inc luding the period con­
sidered in this paper, the Danish Plant Protection Service has rejected

all seed lots of cruciferous vegetables showing infection of Plenodo­
mus lingam-)f) .

* ) According to recently issued provisions (St at ens Plantetilsyn 1968) a
tolerance of 0.2 per cent Plenodomus lingam has now be en accepted for
seeds of cabbage and other crucifers for consig nments expor t ed to
those countries which do not issue any specific requirements a s to this
pathogen. It is worth noting that at the same time a volunt a r y seed
health certification scheme, operating in connection wit h production of
stock seed of cabbage and other cruciferous vegetable crops, has been
introduced in co-operation between the Plant Protection Servic e a nd
Danish seed exporting companies (H. A NDERSEN pe rsonal information ).
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1. SEED HEALTH TESTING FOR PLENODOMUS LINGAM

1. Testing method

In testing seeds of cabbage and other crucifers for health the so
called "blotter method" is used by the Danish Plant Protection Ser­
vice. In 1952 the author introduced a modification of this procedure
which has been in use since then. The seeds are sown in petri dishes
on three layers of blotter thoroughly moistened in a 0.2 per cent
solution of the sodium salt of 2,4-dichlorophenoxyacetic acid (the her­
bicide "2,4-D") in order to inhibit germination of the seed. Incubation
is for 10 days at room temperature (during recent years in an incuba­
tor at 20 ± 2° C). The infection percentages are usually very low, and
consequently a minimum of 1000 seeds is sown. In the International
comparative seed health testing scheme (NEERGAARD 1958), con­
ducted 1957-58 by the Committee on Plant Diseases of International
Seed Testing Association (ISTA), cabbage was tested according to
this method (see Table 2, footnote). Since then the 2,4D-blotter
method has been taken into use in various countries, and in 1965 it
was adopted by 1STA as a Recommendation and included in the Inter­
national Rules for Seed Testing, 1966.

2. Results of 14 years of testing

The results, published in the annual reports of the Plant Protection
Service (NEERGAARD 1956-1967, ANnERSEN&NEERGAARD 1956, ANDER­
SEN 1961), have been collated in Table 1 for the period of 1952-1966.

It appears from this survey that there is a marked difference in
the severity of infection in different botanical species and varieties
of crucifers. Plenodomus lingam is considerably more frequent in head
cabbage than in other kinds of Brassica oleracea (listed chronolo­
gically acc ording to the time of harvest of the seed) :

Brussels sprouts 6.9 % seed lots, 0 % severely inf. (above 1 % )

Savoy cabbage 12.1 %
"

1 %
" " " "

Spring cabbage 13.8 % 1 % "
Red cabbage 17.1 % 2 % " " "
White cabbage 21.8 % 4 %

Cauliflower 7.5 % 0 % " "
In so far as the four types of head cabbage are concerned, these

differences in amount of infection are very likely due to the fact that
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TAl

Infection per milles of P leno dom us l i ngam in Danish export s eed lots of cabbage
examined after 10 da ys. I ncubati on a t 21 0

(

YEAR OF
Host p er

milles 52/53
I

53/54 I 54/55 I 55/56 I 56/57 I 57/58
I

58/59

Swede 0 34 44 2 26 32 24 44
< 10 0 3 0 2 0 0 4
> 10 0 0 0 0 0 0 0

Cauli f lower 0 99 96 71 64 74 62 55
< 10 3 1 3 11 3 2 8
> 10 0 0 0 0 0 0 0

Kale 0 - 12 2 - 4 10 9
< 10 - 1 1 - 1 1 0
> 10 - 1 0 - 0 0 0

Ca bbage 0 142 80 58 45 57 57 66
< 10 17 17 15 39 24 15 31
> 10 2 1 29 7 0 1 1

Brussels Sprou ts 0 17 9 14 9 4 19 4
< 10 0 1 0 0 2 1 2
> 10 0 0 0 0 0 0 0

Red Cabbage 0 51 28 23 6 10 13 11
< 10 3 4 1 3 4 4 5
> 10 0 0 0 0 1 0 2

Sa voy Cabba ge 0 - 16 24 - 30 23 7
< 10 - 2 1 - 1 5 5
> 10 - 0 0 - 0 0 1

Spring Cabbage 0 - 16 6 - 9 13 6
< 10 - 2 1 - 1 2 3
> 10 - 0 1 - 1 0 0

Garden Turnip 0 - 4 10 - 12 10 11
< 10 - 0 0 - 0 1 0
> 10 - 0 0 - 0 0 0

the seed of savoy cabbage and spring cabbage is harvested earlier in
Denmark (August) than red cabbage; white cabbage being harvested
abo ut a month la ter. The la te seed crops are more exposed to infection
as the morning dew remains longer on the later than on the earlier
crops '):' ) . In the six varieties dealt with above the same correlation

* ) The distinction between t he four t ypes of head cabbage in r elation t o
time of h a r vest is becoming less sh a r p in modern time. N ew very early
cultivars of the previously late types are developed and conseq u ently
the differences as to degrees of escape are likely to become less.
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jJ 1

.isse ls sprouts, ca u lif lower , swede and turnip 1953-66. 1000 seeds of each sample
2° C on blotter , moistened in 0.2 % 2,4D.

~AMINATION Total Total Per-
centag e

I I I I I I

of distri- of seed infected>9/60 60/61 61/62 62/63 63/64 64/65 65/66 bution lots seed lot s

30 33 24 27 31 40 26 417 428 2.6
0 0 1 1 0 0 0 11
0 0 0 0 0 0 0 0

55 28 32 41 34 55 57 823 890 7.5
11 3 6 6 3 1 6 67

0 0 0 0 0 0 0 0

10 4 12 9 4 7 7 90 98 8.2
0 0 1 1 0 0 1 7
0 0 0 0 0 0 0 1

71 36 55 75 34 70 53 899 1150 21.8
6 5 4 1 3 15 15 207
0 0 0 1 0 0 2 44

11 9 11 7 4 9 8 135 145 6.9
2 0 0 1 0 0 1 10
0 0 0 0 0 0 0 0

14 6 8 15 6 13 10 214 258 17 .1
2 3 3 0 0 6 1 39
0 0 1 0 0 0 1 5

18 4 11 15 9 19 13 189 215 12 .1
4 3 0 0 0 1 2 24
0 0 0 0 0 0 1 2

12 23 15 13 12 15 16 156 un 13.8
4 5 1 1 0 3 0 23
0 0 0 0 0 0 0 2

16 8 9 11 12 13 8 124 12U 3.9
1 0 0 1 0 0 2 5
0 0 0 0 0 0 0 0

I 3494

between severity of Alternaria brassicicola (ScHWEIN.) WILTSH. and
the time of harvest has been found for a seven year period (NEER­
GAARD 1945).

CHUPP & SHERF (1960) have placed white cabbage, red cabbage,
savoy cabbage and brussels sprouts in the group of cruciferous hosts
regarded as "most susceptible" to Plenodomus lingam, whereas cauli­
flower is placed in the group of "medium susceptible" hosts. In Den­
ma rk cauliflower is harvested later than any of the other botanical
varieties of Brassica oleracea. Nevertheless, and well in accordance
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with the indicated grouping , cauliflower is less attacked than head
cabbage.

2. SEED TREATMENT

In the period under discussion about 12 per cent out of a to tal of
3494 seed lots submi tted to t esting for health were rejected because
of infection by P leno domus l i ngam) and hence issuance of health cer­
tificates for the seed con cerned wa s refused. In most cases rejected
seed lots could be replaced for export by approved seed lots. Ho wever,
in some cases substitutes were not available, and hot-water treatment
of the consignments concerned was then considered.

1. The standard hot-water-treatment

The method of hot-water treatment for cruciferous seed, established
by WALKER (1923), is generally recommended, and is used in many
countries as a common practice. The seed is soaked for 25-30 minutes
in water maintained at 50 0 C.

However, although this procedure does reduce infections very
substantially, it does not secure complete control. Seed lots, rejected
on account of infection and again, after hot-water treatment, sub­
mitted by seed exporters to health testing, were repeatedly found still
t o be infected and, consequently, they had again t o be rejected. These
observations are well in line with the experiences published recently
by WILLIAMS (1967) who reported a serious outbreak of blackleg in
crops of cabbage cv. "Danish Ballhead", grown in 1966 in New York
and neighbouring States and all or iginated from a seed lot produced
in Australia. The epidemic was attributed to low percentages of Ple­

nodomus ling am which withstood the seed treatment described above.
Also CLAYTON (1928 ) and BAKEL & KRAKER (1963) demonstrated
that hot-water treatment does not entirely eliminate the parasite from
heavily infected cabbage seed.

In an attempt to overcome the shortcoming of the classical proce­
dure, experiments have been conducted to improve the method.

2. Preliminary experiments

Preliminary experiments (1000 seeds sown per treatment) with
samples of different seed lots of cabbage showed that Plenodomus

lingam can withstand presoaking in water at room temperature for
20 minutes followed by hot-water treatment at 50 0 C for 15 minutes
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as well as presoaking for 40 minutes foll owed by hot-water treatment
at 50 ° C for 10, 25 and 30 minutes. In some of the investigated seed
lots the parasite withstood the standard procedure, hot-water treat­
ment at 50° C for 30 minutes.

On the other hand, dosages of 0.1 per cent Germisan (phenylmer­
curic pyrocathechin, 3 per cent active ingredient) at 40° C for 10-15
minutes, at 45° C for 10, 20, 30, 40 and 60 minutes, and at 50° C for
5, 15 and 30 minutes killed the fungus . Field germination experiments
(2 X 500 seeds per treatment) showed that the germination capacity
was maintained throughout the treatments in one seed lot while in
another lot increasing dosages led to increasing reduction of germina­
tion. Treatment of different seed lots in 0.2 per cent Germisan at
50° C for 5 minutes was found to be fully effective against the para­
site and not to injure germination. Hence this procedure was selected
for further experiments.

3. Material and Methods

The following six seed lots of cauliflower and cabbage, issued by
the seed firm J . E. OHLSENS ENKE, Copenhagen, were used for the
experiments :

1. Cauliflower cv. Snebold, 71Sa (harvest 1956) .
2. White cabbage cv. Brunsviger, JJjS (harvest 1956).
3. White cabbage cv. Ditmarsker, 90R (harvest 1955).
4. White cabbage cv. Roem van Enkhuizen, JJjS (harvest 1956).
5. Red cabbage cv. Erfurter, 71S (harvest 1956).
6. Savoy cabbage cv. Auberville, 1543R (harvest 1955).

In May 1957 samples of 2 kg. of the above mentioned seed lots
were soaked for 5 minutes in 20 I of a 0.2 per cent solution of Ger­
misan, maintained at 50 ° C. The treated and untreated seed samples
were kept in the store house of J. E. OHLSENS ENKE at storage con­
ditions normally applied by the company. These conditions are in
general, 50-70 per cent R. H. and, in November-April 0-5° C, May­
October 10-20° C, with a total temperature range from - 5° C to

+ 25° C.
Subsamples subsequently drawn from the experimental samples

were tested for infection and laboratory germination (blotter) in June
1957 , April 1958 , April 1959 and April 1963 , and for field germination
in October 1957 and May 1958.



TABLE 2.

Germisan-hot-water treatment . (5 minutes in 0.2 % Germisan at 50 0 C). 10 X50 seeds for each combination of treated or un­
treated sown on blotter moistened in water or in 0.2 % 2,4D . Permilles of Plenodomus linaam , percentages of Alternaria

brassicicola.

Seed lot no.
Plenodomus lingam Alter nar i a brassicicola

Year of harvest Medium Permilles P ercentag es

and treatment
/6 1957 I /4 1958 I /4 1959 I /4 1963 /6 1957 I /4 1958 I /4 1959 I /4 1963

{ Untreated { H 2O 0 0 2 0 2.2 5.2 10.2 0.2
2,4D 1 2 0 0 0.4 17.4 7.8 0.4

1 1956
H 2O 0 0 0 0 0.2 0.4 0 0Treated { 2,4D 0 0 0 0 0.4 0.2 0 0

{ Untreated { H 2O 0 4 2 0 41.2 53 .6 50.2 0.8
2,4D 4 2 0 0 65.6 59.0 10.6 0.2

2 1956
H 2O 0 0 0 0 0.2 0.4 0 0Treated { 2,4D 0 0 0 0 0 0 0 0

{ Untreated { H 2O 0 2 0 0 0.6 0 0 0
2,4D 0 0 4 0 0.2 0.2 0.2 0.4

3 1955
{ H 2O 0 0 0 0 0.2 0 0 0.2

Treated 2,4D 0 0 0 0 0 0 0 0

{ Untreated { H 2O 0 4 2 0 14.8 10.8 6.8 0
2,4D 10 14 2 0 31.6 24.2 6.6 0.2

4 1956

{ H 2O 0 0 0 0.4 0 0 0.2Treated 0
2,4D 0 0 0 0 0.2 0 0 0

{ Untreated { H 2O 12 22 10 0 2.4 1.4 0.6 0.6
2,4D 52 40 8 0 4.8 2.6 0.2 0

5*) 1956

{ H o)O 0 0 0 0 0 0 0 0
Treated 2,4D 0 0 0 0 0 0 0 0

{ Untreated { H 2O 0 4 2 0 42.6 16.2 14.6 0.2
2,4D 0 2 0 0 24.8 16.6 6.0 0

6 1955
H 2O 0 0 0 0 0.4 0.1 0 0

Treated { 2,4D 0 0 0 0 0.4 0 0 0

* ) Seed lot no. 5 (Red Cabbage cv. "Erfurter", harvest 1956) was included in the International Comparative Seed Health
Testing Scheme, organized 1957-58 by the Plant Disease Committee of International Seed Testing Association. 8 sta­
tions in different countries participated and reported the following infection per milles for Plenodomus lingam found
in 20 X 50 seeds on blotter moistened in 0.2 % 2,4D: 40, 70, 49, 54, 48, 52, 39, 45, thus giving an average for all
stations of 49 0/00 (NEERGAARD 1958) .

I-'
-:J
tf;o.



TABLE 3

Germination in 1957, 1958, 1959, and 1963 of six cabbage seed lots, harvested 1955 or 1956, after t reat ment in May 1957 in
0.2 % Germisan at 50 0 C for 5 minutes.

June October April May A pril I A pril F ebruary
1957 1957 1958 1958 1959 1963 1963**)

Seed lot no. blotter field blotter f i eld blott er blotter
Year of harvest Co penhagen

10 X 50 2 X 500 10 X 50 2 X 500 10 X 50 10 X 50 ger mina t or
seeds seeds seeds seeds seeds see ds*) 200 s eeds

f Untreated 94.6 67.8 96.2 62.4 92. 8 62 83 + 1 (12 )
1 1956 t Treated 89.2 65.5 93.4 62.2 95.2 41 81 + 1 (6)

{ Untreated 92.6 67.1 91.6 74.6 95.8 40 67 + 3 (5 )
2 1956 Treated 92 .6 77 .7 93.0 68.4 93.4 32 50 + 1 (2)

{ Untreated 90 .8 64 .2 93 .8 64.1 90 .8 52 70 + 1 (42 )
3 1955 Treat ed 89.2 63.4 92.2 62 .6 89.2 34 43 + 7 (1 2)

{ Untreated 88 .6 59.3 95.2 68 .7 92 .8 82 91 + 1 (61)
4 1956 Treated 84.4 63 .7 89 .8 52.9 90 .4 73 89 + 1 ( 50)

{ U nt r ea t ed 86 .2 54.2 93.0 56.6 84.2 34 79 + 2 (9 )
5 1956 Treated 85.6 60 .1 83.4 62 .1 81.8 25 67 + 9 (0)

{ U ntreated 73 .2 39.7 85 .0 57.6 82.4 33 67 + 9 (15)
6 1955 Treated 81. 8 34.9 74.6 49.5 74.4 12 51 + 10 (6)

* ) Erronously only a ver a ge values, the decimal having been omitted, have been recorded.
** ) Normal + abnormal after 7 days (in parenthesis germinated after 3 days ) .

~

-J
CJl
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4. Results

The results are collated in Tables 2 and 3. Throughout the six
years of the experimental period no incidence of the pathogen was
encountered in any of the treated samples, while in the untreated
samples infections still appeared in April 1959, in seed lots nos. 3 and 6
about 3% years after harvest of the seed.

Furthermore, the treatment reduced substantially the incidences
of Alternaria brassicicola (SCHWEIN.) WILTSH. , bringing down infec­
tions of varying percentages (65 per cent in one seed lot) to per­
centages below one in all treated samples.

In the laboratory tests, throughout a period of three years the
treated samples of seed lots nos. 1-5 maintained the germination capa­
city on equal level with that of the untreated samples while after
five years of storage a clear general reduction was apparent in the
treated as against untreated samples.

For field emergence the figures of treated and untreated seeds
are by and large comparable. However, in lot no. 6 which has the
lowest germination capacity of the lots investigated, the treatment
led to further reduction of the vitality.

3. LONGEVITY OF SOME SEED-BORNE FUNGI OF CABBAGE

The following fungi found in the six seed lots studied in the
Germisan-hot-water treatment experiments were still alive after the
periods of time indicated in Table 4.

3. DISCUSSION AND CONCLUSIONS

Using a combination of heat treatment and chemical treatment
(0.2 per cent Germisan at 50° C for 5 minutes) the following ad­
vantages against the classical hot-water procedure seem to have been
obtained:

1. The effect against Plenodomus lingam has been improved and
apparently complete control obtained. Further investigations
dealing with heavily infected seed lots are, however, needed.

2. The period of heat treatment has been reduced substantially;
this is a technical advantage (easier control of the temperature
which must be accurate; quicker drying of the treated seed) .
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TABLE 4

Longevity of fungi in cabbage and cauliflower se ed under normal storage
conditions used by seed companies in Denmark.

I
I

F ung us Longevity establis he d

I
I n seed lot nos.beyond:

Alter n ar i a brassicicola 7 ye ars 8 months 1, 2, 3, 4, 5, 6
Alternaria t enui s 6 years 8 months 2
A lternaria br assi cae 1 year 2 months 5*)
Plenodomus lin gam 3 ye ars 8 months 1, 2, 3, 4, 5, 6
Pleospora herbar um 7 years 8 m onths 3, 5, 6
R hizo ctoni a solani o yea rs 10 months 2
Ulocladium cons ortiale 7 ye a r s 8 months 1, 2, 5, 6

In five of the six investigated seed lots the germination capacity
was not substantially reduced and its level was maintained during at
least three years of storage under commercial or warehouse conditions.
Normally, the seed is sold the first or second year after harvest, sel ­
dom in the third year. Seed of high germination capacity may still
be usable 5-6 years after harvest (cf. the germination of seed lot no .
4 after more than 6 years of storage) . Seed lots with low germination
capacity may be more sensitive to treatment than seed lots of better
quality. For this reason it is advisable to try the chemical heat treat­
ment on a sample of seed considered for treatment and to run a ger­
mination test before treating the bulk.

The results obtained experimentally have been substantiated by
the fact that all seed lots treated acc ording to the combined method
since 1958 proved free of Plenodomus lingam while in previous years
a considerable number of seed lots, treated according to the classical
method, remained infected, though at a reduced rate.

It stands to reason that the proposed procedure may present many
other possibilities of combination. There is at present a tendency to
abandon mercurial comp ounds for seed treatment because of their
t oxicity. For further development less poisonous chemicals should be
investigated for their suitability as components for the combined heat
treatment procedure.

:;:) Based on a report of April 1958 , received from the Plant Pathological
Laboratory of the Ministry of Agriculture, Fisheries and Food, Harpen­
den, and dealing with this seed lot which was included in the international
comparative seed -hea lt h t esting schem e 1957-58 ( N EERGAA RD 1958 ) .

FRIE S IA IX 12
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MYKOLOGISKA NOTISER

Av lNGVAR NORDIN

Botaniska tradgarden, Goteborg.

SUMMARY

Notes on rare Swedish fungi.

The author lists new localities for 11 species of fungi in Sweden.
Many species reach their northern limit near the river Dalalven ; they
occur more or less within the area of wild oak: Climacodon septen­

trionaiis, Neoquromiira gigas} Sparassis crispa etc. Climacodon is
not a rare fungus on cultivated trees; it occurs mainly on Acer plata­

noides in manor parks and avenues within the actual region. Schizo­

phyllum and Trogia belong rather to the Fagus-region in Sweden, but
are reported from some places outside this area. On the mountain Om­
berg in the county ostergotland, situated close to the big lake Vattern,
there meet northern and southern elements among phanerogams,
lichens and mosses. Schizophyllum commune on the one hand, Daldinia

concentrica, Phlebia centrifuga and Fomitopsis rosea on the other have
been found on Omberg; they represent southern and northern consti­
tuents of the mycoflora. The beautiful vernal discomycete Sarcoscypha

coccinea was found for the first time in Ostergbtland, Finally H ypo­

creopsis lichenoides was collected three times on Corylus. It is a rare
and interesting fungus, not known previously from Ostergdtland, Vast­
manland and Narke, where the species reaches its eastern and northern
limits in Sweden. The distribution of Hypocreopsis in Scandinavia is
rather similar to that of Trametes rubescens (syn. Daedalea confra­

gosa) ; the majority of the known localities for the two species is in
the region of Gothenburg on the Swedish west-coast. The fungus is
reported for the first time from the archipelago of Gothenburg.
Hypocreopsis has recently been investigated by STRID (1967), who
listed 7 localities for the fungus; 12 new finds are given here. I think
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it is quite clear that the fungus is spreading vigorously in Sweden at
present.

I efterfOljande artikel behandlas elva arter svampar med utgangs­
punkt fran lokalfynd som gjorts framst i Mellansverige under 1967

och 1968. Arterna ar mer eller mindre sallsynta, men ofta valbekanta
och latt igenkannliga, Jag har darfor inskrankt mig till att kortfattat
rapportera om deras utbredning och standort, Jag har faU uppmark­
samheten riktad pa svamparna eller vissa drag i deras ekologi genom
andra mykologers artiklar. Sarskilt vill jag namna professor N. FA­

BRITIUS BUCHWALD, vars intressanta artiklar om olika svampgrupper
varit mycket stimulerande. Bland de arter som jag har tagit upp, har
han for redan ganska lange sedan skrivit om Schizophyllum commune}
Sarcoscypha coccinea och Microstoma protracta.

1. Schizophyllum commune FR.

Bl, Aryd, Tjaro. 1964 (1. N. 2456) UPS. Pa avsagade grenar av
Piwnue cerasus pa hallmark tillsammans med Phellinus po­

maceus.
01, LanglOt, Ismantorp, 1964 (I. N. 2402) UPS. Pa rojningsrts ay

Betula.
HI, Fjaras, TjolOholm. 1967 (H. CARLSTEDT 382). Pa stam ay nyfalld

Alnus glutinosa. 1968 (1. N. 4579) GB. Pa Quercus-Iaga.
og, Omberg, Vaversunda, SO. om Arnudden. 1967 (I. N. 4230) UPS.

Pa dad uppratt stam ay QueTcus*. - Fig. 4.
Linkoping, lekpark yid Vasaskolan. 1967 (H. CARLSTEDT 410)
UPS. En stor mangd fruktkroppar pa en gronmalad krokodil.
Linkoping, Nykvarnsparken. 1968 (H. CARLSTEDT 512) UPS. Pa

en nerfallen grov gren av Aesculus hippocastanum tillsammans
med Datronia mollis, Stereum hirsutwm, Trametes hirsuta och
Flammula velutipes.

Upl, Uppsala, Fabriksgatan 6, Uppsala Optiska Industri, pa "skrubb­
balja". Troligen hasten 1942 (E. ABERG). 'I'va storre och en
mindre fruktkropp pa utsidan ay ett gammalt sirapsfat av
Fagus:~ .

Artens utbredning och ekologi i Fennoskandien har behandlats av

ANDERSSON (1945). Redan 1933 redogjorde BJ0RNEKIER & BUCHWALD
for de danska forekomsterna. De nya lokalerna ligger i utkanten av

den kanda svenska utbredningen (karta hos ANDERSSON 1945, p. 133).
Schi zophyllum ar tidigare angiven fran en lokal i Ostergdtland (V.

Tollstad, Hastholmen, pa Acer platanouies, 1945, G. DEGELIUS), strax
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S. om Omberg. Den nytillkomna lokalen fran Omberg ar fran bergets
norra del, dar skogen in om ett omrade mellan vagen och branten mot
Vattern dodats genom fickning. Pa uppratta, doda stammar av Cory­
Ius, Quercus~ Salix capre a, Sorbus aucuparia och S. intermedia fo re­
kom en r ik vegetation med bland ann at :

Bjerkandera adusta
D aldi ni a concentrica

P olyporus brumalis
Poria versipora

Schizophyllum commune
Stereum hirsutum

Trametes hirsuta
T. zon ata

2. Trogia crispa (PERS.) FR.

Vg, H allebe r g , V. T unhem, Ovanda len. 1967 (A. BOHL IN 30) U P S. Pa
Gorylus .

Nrk, H idinge, Sa g a r egarden . 1967 ( 1. N. 4287) U PS, GB. Pa Gorylus.

Dlr, Gr ang arde, H asslen. 1968 ( 1. N. 4568) GB , UPS. Sma f r uk t k r op­
pa r pa Gory lus tillsammans m ed Goriolellus cam/pestris, Inonotus

raduitue, H ap alopilus nuiulam», Hym eno ch aete t abaci n a, Phan e­

r ochaete affinis) P h . tuber culat a, Phelli nus pumctatue, P h lebi a
alouia, P or i a versipora och T r ametes hoehnelii .

Trogia och Schizophyllum behandlas samtidigt av ANDERSSON
(1945). Om man undantar tva uppgifter fran Finnmarken och Vaster­
botten (karta hos ANDERSSON 1945 , p. 139) som ar mycket isolerade
och nog ver kar nagot forbryll ande, ar den skandinaviska utbred­
ningen sydlig. De nya lokalerna skjuter fram den svenska nordvast­
gransen.

Hasslen i Gar penberg (se SAMUELSSON 1960 , pp. 116-20) tillhor
en undersokning over edafiskt gynnade lokaler i Bergslagen, var s
vegetation jag studerat i manga ar. Helvella cris pa (se DISSING 1966,
karta 10 ) har tidigare ant r affa ts pa en av dessa lokaler, ka lkbr ottet
vid Jonsbacka i Vastanfors. Corylus ar ett av de vanligaste substraten
for Tro gia i Skandinavien.

3. Fomitopsis rosea (ALB. & SCHW. ex FR.) KARST.

og, Omberg , V. Tollstad, Ombergs skyddsomrade. 1967 (1. N. 4225 )
UPS. En stor och m anga sma fruktkropp ar pa lager av P i cea

abies.

Upl, Vange, Fiby urskog. 1965-67 ( 1. N. 3178, 359 0, 4328) U P S. Pa
la ger av P icea abies O. om Fibybacken. Inom ett mycket be gran-
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sat omrade antecknades pa lagorna: Fom itopsi s pimuiola, F . 1'0­

sea) Hapalopilus nuiulams, Phellinus ab i etis , Phlebi a centr iju.qa,
Por i a vaporaria, H i rsch iopor us abietinus och T y romyces m ollis.

Vrm, Eda , Charlottenberg, VaUingen. 1968 (H. CARLSTEDT 646) . En
liten f ruktkropp pa stock under logtrappa .

Dl r , Idre, Nipfjallet, 2 km rran toppen. 196 8 (H. CARLSTEDT 618 ) .

Fomitopsis rosea ser vanligen ut som en halvstor, dod frukt kropp
av F . pinicola, och det kan mycket val tankas, att den ar forbisedd .
Utbredningen i Sverige ar nordlig . Enligt BUCHWALD (in litt.) ej
ka nd fr an Danmark.

Svampen ar i Uppsalaherbariet (UPS) obelagd fran Cotaland. P a
Riksmuseet (S ) finns bland annat en kollekt av M. A. LINDBLAD

(1845) fran Ridon i Vasterasfjarden av Malaren samt en (i he rb .
Romell 12565): "Gotland, Picea. 15.VII.1892".

Ombergsforekomsten var nedom en bergbrant i vast ra kanten av
skyddsomradet . F'oljande hymenomyceter antecknades inom Ombergs
skyddsomrade yid ett kort besok den 16.IV.1967; da ej annat anges
ar substratet Picea:

Cor iolellus ser i alis
Fom itopsis annosa

F. pinico la

F. rosea
Ganoderma applanatum

( A lnus g lutinosa)
Gloeophyllum sepiarium

Gloeoporus am or phus
H i rsch iopor u s abietinus

lnonotus rtuiiatu»
( Alnus glutinosa)

I schnoderma resinosum

Osmopor us odo r atus

Phellinus abietis
Phlebi a centrif u ga
Piptopor us betuli nus (Betula)

Poria vaporaria
Spo ng ipellis bor ealis

Fomitopsis rosea) Phlebia centrifuga och Daldinia concentrica re ­
presenterar nordliga inslag i Ombergs svampflora, Schizophyllum
com mune ett sydligt. P a berget mots nordliga och sydliga element,
vilket redan tidigare papekats i fraga om mossor, lavar och fanero­
gamer, och som gor bergets flora sa intressant ur vaxtgeografisk
synpunkt (se HEDBERG 1949 och 1950 samt dar anford litteratur) .

.J. Phaeolus schweinitzii (F R.) PAT.

o g , Linkoping , 'I'radgardsforening en. 1967 (H. CARLSTEDT 362) UPS.
P a P inus nigra.

Srm, Sundby, Sundbyholm. 1966 ( 1. N. 4050) . P a Pinus si ivestris.
Nrk, Knista, Villingsberg, herrgarden. 1967 (1. N . 4309). Pa P 'icea

abies.
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Nrk, Knista , Villingsbergs skjutf 'alt , Kringelhultsvagen W . om R a­
mossen. 1968 (H. CARLSTEDT 672) . P a P inus si lvest ris-gr en pa
marken.

Upl, Ballnge, Marstaskogen. 1962-65 (1. N. 1622, 3208) . P a P i cea a bies.
Husby- Arlinghundr a , St eninge, N . om Vaster angsudd. 1965 ( 1. N .
3278). P a P i nu s silvestris.
o sterlovst a , N. om brukskyrkogarden, 1968 (I. N .) . Pa P i nus

silvestris.
Vsm, Rytterne, Kvicksund. 1963 (I. N . 2088 ) . P a P inus si loestris.

" , Rytterne, Aholmen . 1963-67 (I. N . 1974 ) . Pa Pinus strobus. P a
nerfallna grenar av samm a trad forekom H i rschio po r ue abietinus.

Dl r , Husby , Langshytta n. 1967 (1. N. ). P a L arix ,
Husby, Stjernsund. 1967 ( 1. N. ) . P a P i nus silvestris. P a en la g a
tillsammans m ed F om i to psi e pinicola.

Materialet i UPS fordelar sig i avseende pa substratet pa fdljande
satt : Pinus (13) , Picea (2) och Larix (1) . Enligt BUCHWALD etc.

(1961) ar Ph. schweinit zii kand som parasit pa Pinus st rabus i Dan­
mark och Sverige.

o. Climacodon septentrionalis (FR.) KARST.

og, Slaka, Lambohov. 1967 (1. N . 4427 ) UPS. P a A esculus hippoca s­

tanum 5 m O. m.
Upl, Film, osterbybruk, a lle yid gamla bruksgatan. 1963-64 (I . N .

2068 ) U P S. P a Acer platanoides, jattefruktkropp.
Forsmark, herrgarden , Engelska parken . 1965-66 ( 1. N. 3267 )
U P S. Pa A cer p latanoides.
Rimbo, Ekebyholm. 1967 (H . J AHN & N . SUBER in litt. ) . P a Acer

platanoides.
Vendel, orbyhus slott. 1967 ( 1. N. 4400) UPS. Solitartrad av
Populus nigra i "ritningen" 4 m O. m .
osterlovsta, gam m a l vag sling a N . om Hellbo. 1967 (I . N . 4365 *)
UPS. P a sagytan av g a m m a l g rov stam av A cer platanoides

fran Leufstabruk, de lvis dold av hogt g r a s . Svampen upptradde
har i en ljus skuggform med tunn hattkant.
osterlovsta, sockenkyrkan. 1967 (1. N.) . En stor fruktkropp yid
stambasen av Populus nigra. F'jolarsf'ruktkroppen kvarsittande
annu den 29 juli, men det frambrytande nya exemplaret holl pa
att stota bort det ga m la.

Vsm, Nora, Gyttorp, allen yid Bergsang s herrgard. 1967 (E . SUND­
STR(jM) . Pa Acer platanoides.
Grythytte, F'losjohyttan, F'losjotorp. 1968 (E. SUNDSTR(jM). P a
A cer platano ides.

N rk, Knista , Villingsberg, h errgarden. 1967 ( 1. N. ). 3 trad a v Acer

p la tanoi des angripn a.
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Dlr, Husby, Stjernsund. 1967 (I. N . 4372) UPS. Pa Ace?' platanoicles
framfor herrgarden, Omfattande skador; m anga trad i allen bar
tydliga spar av tidigare angrepp i form av knackta stammar och
flakta kronor.

Arten nar sin nordgrans i mellersta Dalarna. I sydkanten av Berg­
slagsterrangen ar den ej sa ovanlig pa odlade trad, framst A cer pla­

t an oi des. Svampen upptrader har tillsammans med bland annat Fomes

io meniorius, Oxyporus populinu«, Phellinus i gn iarius och Spong i pelli s

spumeus. Liksom Polyporus squamosus ar Climacodo n septentr ionali s

en parksvamp, som sallan eller aldrig forekommer i naturlig vegata­
tion.

Forutom redan namnda substrat for Climacodon kan tillaggas
Betula och Populus balsamifera (i UPS), Quercus och Sorbus inter ­

media (i S).
Stora grentaggsvampen utbildar ettariga jattefruktkroppar, och

ar en mycket aktiv rotsvamp (en svampig vitrota). Da svampen an­
griper stora parktrad (A esculus, Populus) och alletrad (A cer ) ar den
en stor fara for saval bebyggelse som trafik. Pa flera av de ovan­
namnda lokalerna har de angripna traden forstorts under vinterhalv­
aret, i minst ett fall har den angripna stammen fallts for att fore ­
komna skadeverkan.

WINGE (1945) anger kortfattat de fa danska lokalerna samt ett
nyfynd pa A esculus hippocastanum.

6. Sparassis crispa (WULF. ex FR.) FR.

Upl, Husby-Arhnghundra, Steninge, N . om Vasterangsudd, torr bergig
udde i Malaren med Pinus silvestris. 1965-67 (1. N . 3281) UPS.
Sma exemplar.
Jumkil, Ullbolsta, Asplund. c. 1963 (B . ABERG) .

Uppsala, Valsatra. 1963 (K. & T. NORDIN; I. N. 1991 ) UPS.
osterlovsta, Leufstabruk, intill Skalsjovagen. 1968 (H. EK .) .
Fyndet ar meddelat i en tidningsnotis (U. N. T. 3 okt. 1967) , dar
den stora fruktkroppen avbildas. Enligt upptackaren, som i tre
veckor sett svampen vaxa, nadde den en ansenlig storlek : 104 cm
i omkrets och 36 cm i hojd,

Uppsalaherbariet (UPS) har belaggexemplar av Sparassis crispa

fran Bollnas (HIs) och Falun (Dlr) , men i ovrigt inget nordligare
fynd an detta fran Leufstabruk.
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I. Neogyromitra gigas (KROMBHOLZ) IMAI

Upl, oster lovsta, Leufstabruk, intill Skalsjovag en, 1967 (1. N . 4318).
Sex exem pla r k rtng och pa gam mal Ia ga av Sali x cine7'ea i f uk t ig
blandskog.
osterlovsta, 1.5 km NNW. om Ledsk a r . 1967 (T . NORLIN ) . 1. N .
4319. Ett jatteexemplar in till skogsstt g .

NANNFELDT (1932) anger a t t de kanda svenska lokalerna gruppe­
r a r sig kring Uppsala och Stockholm, som ar de mykologiskt ba st
undersokta omradena, De ovannamnda lokalerna ar belagn a 80 km N.
om Uppsala, strax soder om Dalalvens mynning och nara nordgransen

for vildvaxande ek.
N eogyromitra gigas ar ett exempel pa en sallsynt, storvuxen var­

discomycet, som ej visar sig varje ar, andra sadana som jag iakttagit

1967 ar H elvella acetabulum (Upl. Osterlovsta , Leufstabruk, Hellbo) ,
Ptychoverpa bohemica (Upl, Dannemora, W. om Andersby) och Di ­

scina perlata (Upl, Gamla Uppsala, Hamra).

8. Sareoscypha eoeeinea (F R.) LAMBOTTE

Syn. Pezi za coccinea, Plectania c.

og, Skiilvik, S. om Stegeborg, lundmark med Alnu s glutinosa och
Cory lus avellan a dominerande yid en sling rande back. 1967 (1. N .
4254) UPS. Fem apothecier, varav tva matte c. 6 cm i diameter.
P a g a m la pinnar i marken. - Fig. 3.

Vg , Kinnekulle, Medelplana, NW. om Hallekis. 196 7 (K. BOHLIN &
E. S UNDSTROM).

Srm, Sodert.alje, Lina bruk, smaltvatteng rop med B etula-gr enar. 1959

(E. S UNDSTROM) .

Denna svamp ar tamligen sallsynt, men kanske anda mer forbisedd
pa grund a v sin markliga fenologi. Den skandinaviska utbredningen

har behandlats av GELIN (1938, karta, p. 195) och BUCHWALD (1941).
Nytillkomna lokaler hos ANDERSSON (1942), KLINGE (1944) och JULIN
(1963) .

Scharlakansroda varskalsvampen tar nog jamte koralltaggsvam­
pen (Hericium r am osum) skonhetspriset i Skandinaviens svampflora.

En mycket god avbildning finns hos POELT & JAHN (1963, tavla 11) ,
vidare hos LANGE & LANGE (1964, p. 33) och DENNIS (1968, fig. VII :
c) . Det tidiga upptradandet pa sasongen gor sakert, att arten ej till-
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rackligt uppmarksammas. Men fargen gor att den knappast kan

forbises av den som tidigt pa varen vistas ute i naturen och pa lamp­
liga lokaler. Da jag fann svampen i o stergctlend - sa tidigt som den
23 a pr il - var marken nastan vit efter tata hage lb yar. Hymeniet
lyste intensivt, och min forsta t anke var, att nagon tappat en ro d

plastboll pa marken.

g. Mierostoma protraeta (FR .) KANOUSE

Sy n. Anthopeziza pro tracta, PZectania p.) Sarcoscypha p.

U p l. Mal aren, Enkopings-N as , Karinskar, pa f uk tig sandmark. 1967
(G. E RIKSSON ) UPS.

Aven denna svamp ar en var discomy cet, fyndet ovan gjordes i
slutet av april manad. Arten finns atergiven hos DENNIS (1968, fig.
VII: d). Den ar normalt betyligt mindre an Sarcoscypha coccinea.
GELIN (1938) har behandlat aven denna svamps utbredning. En ny

lokal har publicerats av SODERBERG (1949, 1950) , och den svenska

utbredningen ar i korthet foljande :

Srm
Upl
Vsm

2 lokaler
4

1

Dlr
}lng
Tl

2

1

1

Harav framgar att svampens for ekomst har en viss nordlig pragel

i Sverige. Enligt DENNIS finns arten i de Skotska hoglanderna.

10. Daldinia eoneentriea (B OLTON ex FR.) CESATI & DE NOTARIS

o g, Hogstad, Lilla Ljuna . 1967 (1. N. ). P a P r uwu s padus och Sorb u.s

aucwparia:

Linkoptng, Nykvarnsparken, SO . om slussen. 1968 (H. C ARLSTEDT

581) . P a Alnu s glutinosa tillsamm ans m ed D atroni a m ollis.

Vardnas, Brokind, N. om .Iarnlunden. 1967 (1. N. 4437) UPS
E tt litet exemplar pa la g a av Alnus g lutinosa i fuk tig skogs ­
mark tillsammans m ed T r am et es hoehn eli i.

Omberg, Vaversunda, SO. om Anudden. 1967 ( 1. N. 4233) UPS.
Rikligt i stora exemplar pa fickade stammar av Sor bics aucupa­

r ia . Se under Schizophyllu m !

N rk, Hidinge, Lovbraten (Vill ingsbe rgs sk jutfa lt ). 1967 ( 1. N. 4300)
UPS. Ett exemplar pa B etula .



- 188

Nrk, Hidinge, 600 m O. Karmens N-spets (Villi ngsbe r gs skjutfalt ) .
1968 (H. CARLSTEDT 672). P a B etula-stubbe.

U p l, Vaksala, W. om Jalla lantmannaskola. 1967 (1. N . 4192) U P S .
Ett exemplar pa laga av B etula i skogsdunge tillsammans med
Fom es io m entorius, M er ulius tremel losu e, Phlebi a radiata, 'I' r a­
me tes hirsuia, T . unicolor och T . zon at a .

11. Hypocreopsis lichenoides ( T ODE ex FR. ) S EA VER

Syn . Hyp ocreopsis ricci oidea.

Gb g , Molndal, Eklanda. 1967 ( S . O. ANDERSSON). P a Orataegus p a 3 dm
ho g stamrest.
Hisingen, Rodbo, Svankalle-omradets N-del. 196 8 (1. N . 4518) .
GB, S, UPS, O. 'I'amlig en rikligt pa g r ena r och stambaser a v
Sali x cinerea tillsammans med H y m eno ch cete tabacuna, sparsamt
pa B etula-kvist i skug gi gt, igenvuxet dike i skogskanten. 15
exemplar, varav ett matte 10 X 15 cm och var kraftigt algover­
vuxet.
Styrso, Vargo. 1967-68 (E. SELSTAM) . P a Sali x tillsammans m ed
H y m eno ch aete tabacina.

Vg, Bjarklunda, Ore nabbe yid Hornborgasjon. 1968 (K . HJORTSTAM).
P a Sali x sp. rikligt.
Balinge, N . om Torps hpl. nara Savean. 1966 (K. HJORTSTAM) .
Pa doda och levande g r ena r av Rhamnus frangula.
Balinge, NW. om Lilla Munnsjon yid backen. 1966 (K. HJORT­
STAl\I) . P a Salix sp.
Kullings-Skovde, Vargarda, Klovnasten. 1966-68 (U. ELI ASSO. ) .
P a Salix sp. pa tre narbelag na lokaler.
'I'ravattna, nara Lidan. 1968 (K. HJORTSTAM). P a Salix sp.
Hunneberg, V. Tunhem, odetomt i alkarr-reg'ionen pa bergets
S-sluttning. 1968 (G. WESTBERG) UPS*. Pa Symphor i carpos r i v u­
laris tillsammans med Or u cibulum vulgare (A. BOHLIN in litt.) .
- Fyndet har anmalts a v A. BOHLIN i Svensk Botanisk Tids­
skrift 1968 (in press) .

o g, Hogstad, Stora Ljuna, hassellund yid E 4: an. 1967 (1. N. 4219 )
UPS. Ett exemplar p a dod, kvarsittande gren av Oorylus avellana

tillsammans med 1no notus radia tu s och Hym enochaete tabac ina
(delvis overvaxande denna ) samt en fruktkropp pa en nerfallen
gren rran samma buske. - Fig. 2.

Vsm, Vasteras-Barkaro, N. om Gangholmen, hassellund intill lands­
vagen. 1967 (1. N. 4208) UPS. Ett litet ungt exemplar pa dod
uppratt stam av Oorylus avellana tillsammans med Ooriolellus

caswpestris, H ap alopilus nidu lans, Hymenochate tabacina, 111,011,0­

tus r adiatus, Phellinus pumctatus, Por i a versi pora och Vuillemi ni a
comedens. - Fig. 1.
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Hsr pocreope is Zichenoides a nma ls har som ny for og, Vsm och Nrk.
Forekomsten pa Vargo i Goteborgs sodra skargard ar den forsta
svenska kustlokalen. De namnda fcrekomsterna ger svampen ny vast- ,
ost- och nordgrans i Sverige.

KARLVALL (1963) r edogor for det forsta fyndet a v a r t en i Sverige
i Coteborgs botaniska tradgards arboretum. I sin undersokning over

art ens biologi, utbredning etc. redovisar STRID (1967) sju lokaler i
landet. 12 nya lokaler har tillkommit pa kortare tid an tva ar. Har
a nges kortfat tat den nu kand a svens ka utbredningen :

Srn 1 lokal Vsrn 1
Gbg 4 Nrk 1
Vg 10 Vrrn 1
o g 1

I fraga om svampens substratval har de nya lokalerna ytterligare

visa t , att Sali x ar det vanligaste. Forsta gangen arten blev funnen hos
oss var pa det namnda substratet, och andra har senare tillkommit,
exempelvis Rhamnus jrangula. Botanisterna har kanske agnat for

ensidig uppmarksamhet at eventuella ytterligare forekomster pa
Salic es. Vid mina undersokningar av polyporefloran pa Corylus har

jag stott pa Hypocreopsis sa att saga i forbifarten. Pa flera lokaler
har svampen utvecklats intill en punkt, dar tva grenar legat och

skavt, och som nu halls fdrenade genom Inonotus radiatus. Nya sub­
strat ar Crataegus och Symphoricarpos.

I svampsuccessionen pa doda stammar av Corulus, Salix etc. kom­

mer Hypocreopsis efter Hymenochaet e tabacina, av vilken gamla
fruktkroppar blivit overvuxna av H. lich enoides pa flera av de upp­
raknade lokalerna.

Den europeiska utbredningen i stort ar vastlig, och STRID (1967)
meddelar, att alla insamlingar dittills gjorts inom omraden med
maritimt influerat klimat. ostgotalokalen ar belagen pa slatten syd­

ost om Takern och Vattern, vastmanlandslokalen intill Malaren inom
omradet med den hogsta julimedeltemperaturen i Sverige (och fore­
komst av varmekravande vaxter sasom Vis cum album). KARSTEN in ­
samlade redan 1861 Hypocreops is i Lapponia rossica, Ryssland (Ma­

terial i UPS!), cirka 1000 km N. om den nordligaste svenska lokalen
(kartor hos STRID, pp. 84-85).

Hypocreopsis lich enoides ar en mycket lattigenkannlig art, som
finns atergiven i bland annat foljande verk: DENNIS (1968, fig.

XXVII: a) , KLINGE (1956, p. 287), KARLVALL (1963, tavla 8: b) och

STRID (1967, p. 80) .
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I sin utbredning visar Hu pocreopsis stora likheter med Tramet es
rubescens (syn. Daedalea conjraqosa), Bada svamparna beskrevs av
KARLVALL (op. cit.) fran Goteborgs botaniska tradgard, Hupocreopsis

som ny for Sverige, T. rubescens for f'orsta gangen sedan ELIAS FRIES'
dagar (han kande till en lokal for tickan i Mellansverige). KARSTEN

insamlade bada arterna i nordligaste Fennoskandien. Gemensamma
drag i utbredningen ar tramforallt en stark koncentration for bagge
till tamligen triviala standorter i Sydvastsverige, en mindre fore­
komst i Mellansverige samt en nordlig (T. rubescens ar har tagen
bade i Sverige och Finland; se KALLIO & KANKAINEN 1964, p. 189!).

H upocreopsis ar annu icke kand fran Sydostsverig'e, varifran jag in­
samlat material av T. rubescens. Nya lokalfynd kommer sakert att
vidga utbredningen for bada svamparna och nagot fylla igen utbred­
ningsluckorna atminstone i Syd- och Mellansverige; har finns mycket

gott om passande standorter for bada arterna.
Det tycks som om H. lichenoides ar stadd i stark expansion i

Sverige, ett forhallande som kommer att fOljas med stor uppmark­

samhet. Visserligen skulle man kunna invanda att den senaste tidens
okade antal fynd endast sammanhanger med fackmannens likasa
okade intresse for arten. Emellertid talar mot detta att antalet nya
lokaler ar sa stort - fynd gors ideligen och aven av icke-fackman ­

och inom tidigare tamligen val genomforskade omraden. Det fore­
faller darfor rimligt att anta att svampen ar stadd i en exlosionsartad
utbredningsprocess i Sverige just nu. Det starkt okade antalet fynd
pa kort tid kan knappast forklaras pa annat satt an genom artens
dynamik.

Manga vanner har generost kompletterat mina lokallistor med egna
fynd, for vilket jag tackar ANDERS BOHLIN, HAKAN CARLSTEDT, GUNNAR
ERIKSSON och ERIK SUNDSTROM. JOHN ERIKSSON har dels haft vanligheten
att bestamma tva Phlebia- och Phanerochaete-arter, dels f'ormedla nya
vastsvenska fynd av Hypocreopsis. Med JOHN AXEL NANNFELDT har jag
haft nojet diskutera rragor i samband med svamparnas utbredning etc.
ERIC .ABERG har bestamt vedprov fran fyra kollekter (som ar markerade
med *).
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1. Hypocr eop sis li ch eno ides. Vsm, Vasteras-Barkaro, N . om Gangholmen,
Corylus . 1967 ( 1. N . 4208) UPS. Fruktkroppens storlek: 19 X 12 mm.

2. H. lichenouies. og, Hogstad, Stora Ljuna, Corylus . 1967 ( 1. N . 4219 )
UPS. Tillsammans med Hym eno ch aete tabacina. Fruktkroppens stor­
lek : 25 X 19 mm. Kvistens diameter : 15 mm.

3. Sar ooscupha cocci nea. og, Skalvik, S . om Stegeborg. 23.IV.1967 (1. N .
4254) UPS. Apotheciernas diameter 60 mm. Till vanster blomknopp av
Anemone nemorosa .

4. Schi zophyllum commune. og, Omberg, Vaversunda, SO. om Arnudden,
Qu er cus. 1967 (I. N. 4230) UPS. Den storsta fruktkroppens storlek :
40 X 30 mm.
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COLLECTIONS EXAMINED

110 collections have been studied: 35 were preserved in my her­

barium under M. curreyana prior to my becoming aware of the broad­
spored fungus, 38 were made subsequently and 37 were exsiccati in
herbaria CP, CUP, DB N , K, PR, S, UPS and J. GREMl\IIEN, see Acknow­
ledgements and LANJOUW & STAFLEU (1964). Only one collection in
my herbarium (J. T. P. 2094, Halton Lodge, J. ej iueus, 6.VII.1953)
had broad spores. The remainder had narrow allantoid spores except

for a collection of overwintered sclerotia (Boghadoon, J . eff usus ) ,
which produced apothecia containing narrow spores in April (J . T. P.
3375, Fig. 10) and two apothecia with broad spores from a single

sclerotium in June, 1968 (J. T. P. 3376, Fig. 1).
11 collections have been made of the broad-spored species, in ­

cluding the above two: eight as developing apothecia in the field and
three as sclerotia which produced apothecia in mid-summer.

On Jumcue balticus X i nf le tcus , large homogeneous stand in wet dune
slack, Birkdale Hills, Ainsdale, Lancashire, England: J. T. P. 3138, fruited
in natural culture 14.VI.-1.IX.1967 ; J . T . P. 3145, leg. 24.VI.1967 with apo-

------- - ---- - -----

EXPLANATIONS OF FIGURES

Figs. 1-6. Myriosclerotinia juncitida) asci and ascospores. Fig. 1. J . T. P .
3376, Boghadoon, ascus. - Fig. 2. J. T. P. 3153, Ainsdale, ascus. - Fig. 3.
Isotypus in H, ascus. - Fig. 4. J. T. P. 3138, Ainsdale, ascus. - Fig. 5.
Holytypus in H, spores. - Fig. 6. J. T. P. 3150, Ainsdale, spores with some
septate and producing spermatia.

Figs. 7-12. Myriosclerotinia cwrreuana, ascospores and asci. Fig. 7. Holo­
typus in K, spores. - Fig. 8. J. T. P. 3144, Kinder Scout, Derbyshire, spores
with some producing spermatia. - Fig. 9. J. T. P. 2753, Chinley, Derby­
shire, ascus. - Fig. 10. J. T. P. 3375, Boghadoon, Co. Mayo, ascus. - Fig.
11. J. T. P. 3355, Wybunbury Moss, Cheshire, ascus. - Fig. 12. Holotypus
in K., ascus.

Figs. 13-14. Comparison of f'rutting periods showing number of col­
lections (or samples removed when overwintered in natural culture) made
in each fortnight. Fig. 13. M. [uoicijida, 25, 14. June to 1. September. ­
Fig. 14. M . ourreuama , 169, 3. March to 14. August.

Figs. 15-16. Comparison of ascus lengths as 9C to nearest 5 ft. Fig. 15.
M. juncitida) 254 asci, 60-115 It. - Fig. 16. M. cu r reu ana, 1091 asci,
45-95 It .

Figs. 17-18. Comparison of ascospore widths as % to nearest 0.2 It .
Fig. 17. M. juncitida) 388 spores, 1.8-3.9 .u. - Fig. 18. M. curreuoma, 1300
spores, 0.6-2 I' .

Figs. 19-20. Comparison of ascospore lengths as % to nearest 1 !' .
Fig. 19. M. juncitida) 388 spores, 6.5-12!" Fig. 20. M. curreuana, 1300
spores, 6-17 ft .
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thecia developing until 12.VII.1967; J. T. P. 3150, leg. 15.VII.1967; J. T. P .
3153, leg. 29.VII.1967; J. T. P. 3352, fruited in natural culture 6.VI.-30.VII.
1968; J. T. P. 3415, leg. 18.VII.1968.

On Juncus ejiusus, bordering pond in field, Halton Lodge near Run­
corn, Cheshire, England: J. T. P. 2094, leg. 6.VII.1963; J. T. P. 3394, leg.
13.VII.1968; moorland, Boghadoon near Tristia, Co. Mayo, Irish Republic :
J . T. P. 3376, fruited in natural culture 27.VI.1968.

The genus Myriosclerotinia is characterized by the spermatial

stage (spermodochidia) developing on the host culm, which was
observed in different stages of development at Ainsdale from late

August onwards and collected on overwintered culms with apothecia

at Halton Lodge. Both the spermodochidia and the spermatia appeared
to be similar to those of Myrioconium tenellum (SACC.) V. HOHN.
and no evidence was found for separating the sclerotia, which are

plastic structures, from those of Sclerotium juncinum DESM., the two
imperfect states of MyrioscZerotinia curreyana.

MICROSCOPICAL MEASUREMENTS

An examination of the pu~lished dimensions for M. curreuana
shows considerable variations for ascus lengths and spores.

CURREY (1857) gave no measurements for Peziza curreyana in
his original diagnosis but later (1864) published the spore length

range. However, his collections in K, including the holotype, all have
the characteristically narrow spores. The first complete microscopic
measurements are those of the TULASNES (1861) in GROVE (1931),

made from living material sent by CURREY from the London area in
April, 1860. A comparison of the published measurements (converted
to p where necessary) is shown in Table I.

REHM (1893) wrote" ...Exemplare des Pilzes bei PHILLIPS (Elvell.
brit. 31), an denen ich allerdings die Sporen nur 1 It breit fand, wie

sie auch PHILLIPS 1. c. zwischen 1-2,5 p breit anflihrt." His illustra­
tions (p. 803, Fig. 3 "Schlauch mit Paraphysen" and Fig. 4 "Sporen"),
both as "Originalzeichnungen nach del' Natur", show comparatively

broad spores. No scale is given but the largest of the two in Fig. 4
measures 10 X 3 mm which, from the length range given, indicates

a width of 2.1 p to 3.6 1-'. However, the only two collections made
before 1893 in the REHM herbarium in Shave apothecia containing
narrow spores.



TABLE I.

Comparison of published records of asci and ascospores.

A S C I SPORES

CURREY (1864): P ezi za curreyana
TULASNES (1861): P . curreiana

NYLANDER (1869): P. juncif'ida
COOKE (1871): P. curreiana

KARSTEN (1871): Rutstroemia cu r r eyana
L AMBOTTE (1887): Sclerotinia curr euina
PHILLIPS (1887) H ymenoscypha curreyana
S ACCARDO (1889): Sclerotina curreuana

REHM (1893) : S. curreyana
ELLIS & EVERHART (1894) : Oiboria juncigena~' * )
M ASSEE (1895 ): Scl erotinia cur reuana
BOUDIER (1907): S. ourreuama
CROSSLAND (1908): S. curreyana

VELENOVSKY (1934): Poculum juncorum*)
WHETZEL (1946): Sclerotinia curr cyana

(1946): S. juncigena**)
BUCHWALD (1947): M yTiosclerotinia curr euana
FAVRE (1948) : Sclerotinia curreuoma
DENNIS (1956, 1960 & 1968): S. cu r reyana

SVRCEK (1961): S. curreyana
(1961 ): S.juncigena* *)

MOSER : (1963) : S. curreua na
Author: M. cu rrey an a

: M . juncitida

?

70 .0-80.0 X 7.0-8.0 It
? X 6.0 It

?

85.0 X 6.0 It
?
?

?

80 .0-90 .0 X 6.0 11
60 .0 X 4.0-5 .0 It

?

70 .0 X 7.0 It
75.0-85.0 X 5.5 11
50.0-60.0 X 4.0 -5.0 fl

47. 6-65.2-78.0 X 4.0 -5 .0-5.4 It
?

80.0-90.0 X 5.0 fl
?

80.0-90.0 X 5.0-6.0 1I

?

?

?

43 .0-63.0-94.0 X 2.3 -4 .8-7.3 fl
60.0-83.0-115.0 X 3.9-5.7-8.2 It

10 .0-12 .0 X ? ( It)
8.0 X 1.5 fl

7.0-9.0 X 2.5-3.0 It
10 .0-12 .0 X ( ?) II

7.0-10.0 X 2 .5-3.0 I '
7.0-10.0 X 2.5-3.0 It

10.0-13.0 X 1.0-2.5 fl
10.0-13.0 X 1.0-2.5 I '

7.0-12.0 X 2.5 -3.0 I'
7.0 -8.0 X 1.25 fl

8.0-14.0 X 2.0-3 .0 It
11 .0-15.0 X 2.0 It

?

15 .0 X 1.0 fl
7.9-11.5-14.5 X 1.3-2.5-2 .9 It

7.2 -8.9-10.8 X 1.2-1.8-2.4 It
7.0- (13.4 ) -16 .5 X 2.0 -(2.5) -3.0 11

8.0-8.5 X 2.5-3 .0 fl
7.0-15.0 X 1.5-3.0 11
7.0-16.0 X (1.5 )2.0-3 .0 fl
7.0 -11.0 X 1.2-2.4 It
7.0-15.0 X 2.0 -3 .0 It

5.9-9.9-16.6 X 0.6-1.2-2.0 It
6.5 -9.0-12.0 X (1.8) 2.0-2.8-3.9 fl

~

\0
-.)

* ) SVRCEK (1961 ) refered Poculum juncorum VELEN. to M. curreyana and Sclerotinia cu r r ey ana sensu VELEN. to Sclero­
tinia sclerotiorum (LIB.) DE B ARY.

* ,:, ) Oiboria (Scler ot i n i a) juncigena is p r obably a synonym of M. curreyana.
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FAVRE (1948) appears to have been the next to comment on the
discrepancies in the published measurements. When dealing with a
collection referred to "Sclerotimui Curreua ru» sensu REHM, non PHIL." ,

"sur feuilles de joncacees" from "Marais du Bois des Tailles" in
the Swiss Jura mountains , he wrote "Le Sclerotinui de ce ma rai s
a des spores elliptiques-cylindr iqu es dr oites ou un peu courbee, de

8-8,5 X 2,5-3 /-1. 11 cor r espond exactement a celui que REHM a appele
de ce nom, mais ce n'est pas le veritable S. Currcuana de BERKELEY,
redecrit et fi gure par BOUDIER, car ses spores sont beaucoup plus
etroites et plus longues : 10-13 X 1-2,5 u . 11 faudr ait done donner un
nom nouveau a I'espece de REHM." H owever, no coll ect ions are extant

in the FAVRE herbarium in G, he nce it is un likely that a nyth ing
further about this find will ever be known.

A perusal of Table I shows the first mention of broad spores to

be by NYLANDER (1869) for Peziza juncijidia which KARSTEN (1871)
treated as a synonym of his new combination Rutstroemia curreyana,
and most subsequent authors ha ve given a maximum spore width of

3 /-I . However, my study of the exsiccati preserved in the national
herbaria, many of which were pr obably examined by some of these
authors, found no trace of the broad-spored fungus, hence I can only

assume that they had studied collecti ons not available to me or had
taken the published measurements into account when preparing their
descriptions.

P E Z I Z A J U N CIF I D A N yL.

The original diagnosis in NYLANDER (1869) reads "Apot hecia
spadicea, cupula (latit. circiter 3 millim.) cyathoidea, stipite mediocri
(longit. circiter 4 millim.); sporse ellipsoideee vel oblongse simplices,

longit. 0,007-9 millim., crassit. 0,0025-0.0030 millim. (thecae cylindra­
cere, crassit. 0,006 millim. ). Ad eulmos Jun ci (compressi ?) in Lapp­
fjerd (P. A. KARSTEN, d. 28 junii, 1859). Culmos fi ndens prorumpit ;

. .. . . . Thecee obturaculo iodo dilute coerulescente ; etiam hypothecium

iodo coerulescens vidi. Stipes crass it . 0,3-0,5 millim. " This was repeated
by KARSTEN (1869) , who added "Nec hane neqve plurimas rariores

a Cel. NYLANDER descriptas species invenire et videre in Herbario
Musei Fennici mihi contigit." In his description of Rutstroemia CUT ­

reyana, KARSTEN (1871) emended the original diagnosis as follows :
"Apothecia e Sclerotio enata , st ipes subaeqvalis, subflexuosus

. ... . . Asci cylindracei vel cylindraceo-subclavati, longit. circiter 85
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mmm., Sporae 8 :nae, monostichae aut sursum subdistichae,
obl ongata, simplices ac eguttulatae, rectae vel saepius qvadantenus
curvatae, incolores, longit. 7-10 mmm., Paraphyses filiformes,
sursum leviter incrassatae, parcae in paroecia Lappfjerd nobis

semel, die 8 mensis Junii 1859. occucurrit. Sclerotium ejus, in culmis
Juncorum majorum latitans, cylindraceum, atrum, intus album,
longit. circiter 3-4 mm., crassit. circiter 0,8 mm. Hunc fungillum
Pez. Curreyi esse nulle modo in dubium vocari potest. Paries tamen

cupulae internus speciminum nostrorum, verisimiliter ob juvenili­
tatem eorundem, non "mire sulcato-rugosus." Lappfjerd is the old
Swedish name for Lapvaartti in Southwest Finland. The fungus has
since been treated under Myriosclerotinia curreyana or its synonyms.

Microscopical measurements for KARSTEN'S gathering in herb. H:

Holotypus in herb. W. NYLANDER [A single apothecium in a
packet marked by NYLANDER "Peziza juncifida Nyl. Zl.appf'jard/Kar­
sten"]. 10 Asci: 65-72-79 X 3.9-5.4-6.4p; 30 Spores: 6.9-8.5-10.0 X

(1.8) 2.0-2 .3-2.8 u .
Isotypus in Herb. P. A. KARSTEN [Two intact and several frag­

ments of apothecia, broken sclerotia and host axes in packet anno­
tated by KARSTEN "Peziza sp. novo / det. (in another hand). P. A.

KARSTEN 1883 (stamp) / in paroecia Lappfjard / d. 28 Junii 1859 /
Leg. P. A. KARSTEN", determined by NYLANDER as "Peziza juncifida
NYL.", which is deleted and revised (by KARSTEN?) as "Peziza cur­
reyana BERK.", with sketch of spores and "0,007-9 /0,003-4" (pen­
cil) J. 40 Asci: 62-78-91 X 4.9-5.6-5.9 u ; 120 Spores: 6.6-8.5-10.3 X
(1.8) 2.0-2.5-3.1 (3.4) u .

All measurements, including Table I and Figs. 13-20, have been
made in 10 % Erythrosin Ammonia (PALMER 1968 a), using an oil

immersion objective for the spores. Dr. CUTLER reports that sample
axes from the isotype compare fairly well with leaf base material of

Juncus compressus L.

CONCLUSIONS

Peziza juncijida appears to be identical with my collections on
Juncus balticus X inflexus and J. effusus. The recombination with

Myriosclerotinia BUCHW. is therefore proposed.
Myriosclerotinia juncifida (NYL.) J. T. PALMER, comb. novo
Basionym: Peziza juncijida NYLANDER, Not. Sallsk. Fauna Flora

fenn. Forh. 10: 39, 1869.
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DISTRIBUTION TOPOGRAPHIQUE D'ISOTOPE
RADIOACTIF 1~ K DAN S LES CHAPEAUX DE

TRAMETES VERSICOLOR ET PHELLINUS
POlVIACEUS

AU POINT DE VUE DE LA PR E SE N CE CO MME DES

SU BSTAN CE S COLORAN TES ORGANIQ UE S,

DES HESINES ET DE S S UBSTANCES AUX QUALITES

ANTIBIOTI QUES DANS LA FAMI LLE POLYPORAC EAE

FRANTISEK PESEK

Faculte de pedagogte, chaire de biologie, a -asti n.L.
'I'checoslovaquie

RESUME

Les chapeaux de Tramet es ve rsicolor (L. ex FR.) PIL. et Phellinus
pomaceus (PERS.) MAIRE contiennent l'isotope radioactif naturel i~

K dans la douve, et meme dans l'hymenophore. Celui-ci etant localise

dans I'hymenofor, dans la douve et dans les substances sur la surface
de I'epiderme et dans les bouches des cavites a labyrinthe. L 'activite
relative d'hymenophore Trametes ve rsicolor est 1,8· 10- 11 c, des sub­
stances a l'epiderme du corps de champignon 2,5·10- 11 c ; I'activite
relative d'hymenophore Ph ellinus pomaceus est 1,5· 10- 11 c ; des gise­

ments ressemblants aux Hots dans la douve 2,5· 10 - 11 c.

SOUHRN

Prispevek k topograficke distribuci prirozeneho radiodrasliku a

jeho isotopu ;3 K v plodnicich Tramet es versicolor (L. ex FR.) PILAT

a Ph ellinus pomaceus (PERS.) MAIRE z hlediska znameho vyskytu

organickyck barviv, pryskyric a latek s vlastnostmi antibiotik u celedi
Pol yporaceae.

- 202 -
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Plodnice chorosii Trametes ve rsicolor a Ph ellinus poma ceus obsa­
huji v duzine i hymenoforu prirozeny draslik jehoz soucasti je radio­

aktivni isotop i ~ K, ktery je lokalisovan v hymenoforu, duzine a v
latkach na povrchu pokozky a v mistech vyusteni labyrintickych duti­
nek. Specificka aktivita hymenoforu Tramet es versicolor je 1,8 ·10 - I l c,

latek na pokozce plodnice 2,5 .10- 11 c; specificka aktivita hymenoforu
Phellinus pomaceus je 1,5·10 - 11 c, ostrirvko vitych losisek v duzine
2,5 . 10 - llc.

Dans plusieurs travaux precedents j'ai suivi la distribution topo­

graphique d'isotope radioactif naturel ig K dans les corps de champi­
gnons surtout par rapport it la translocalisation et la localisation d'iso­
tope susdit. Au moyen d'analyse autoradiographique des chapeaux
de Trametes versicolor (L. ex FR.) PIL. et Ph ellinus pomaceus (PERS.)

MAIRE on a constate la localisation abnormale i~ K it la surface d'hy­

menophore ou le reseau ou les spores sont formes et dans les cavites

it labyrinthe. L'isotope actif i~ K se presentait comme un composant
de substance reconnaissable sous macroscope, appartenant probable­

ment au groupe des substances colorantes organiques, des resines
et des substances aux qualites antibiotiques. Les substances, mention­

nees n'ont pas ete decrites jusqu'alors dans Tramet es ve rsicolor (L. ex
FR.) PILAT et Ph ellinus pomaceus (PERS.) MAIRE, bien que ces cham­
pignons aient une grande importance economique dans la destruction

de bois. Comme ces substances peuvent jouer une grande importance
economique au futur, une attention particuliere a ete concentree

autour de la localisation d'isotope actif naturel i~ K qui forme un
composant des substances t rouvees.

La presence des substances appartenantes au groupe des sub­
stances colorantes organiques, des r esines et des substances aux quali­

tes antibiotiques dans la famille Pol y poraceae est par exemple dans
Fomes officinalis (VILL.) NEUM., ou les secretions speciales apparais­

sent provenir des hyphes muqueuses. Ces hyphes muqueuses ressem­

blent aux hyphes resineuses (TUNMANN & ROSENTHALER 1931). Au
bord du fructifications de champignon se trouvent quelquefois les
acides agaricins. SOROKIN (1875) a trouve dans Pol y porellus squamo­
sus (HUDS.) PIL. , Tramet es suave olens (L.) FR., Grifola sulphurea
(BULL.) PIL. etc. selon la methode de SCHNELL (1875) l'avide inguinal

ZOPF (1888) a decouvert au chapeau de champignon et it l'hymenium
dans Tram et es galli ca FR. les jaunes corpuscules resineux ressem-
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blants a la couleur de gummigutta, da ns 'I'rametes cinnabarina (JACQ.)
FR. les jaunes corpuscules dont sont fo rmes les cristals de la sub­
stance colorante de couleur rouge canelle xanthotrametin et d'autres

corpuscules r esineux appartenants probablement a l' acide resineux.
Polypori ont de nombreuses substances a u caracter e et qu alites anti­
biotiques. La substance polyporin de ZELLER (1913) dans 'I' ramet es

betu lina (L.) PIL. depuis longtemps connue a ete re nommee plus tard

par FREREJACK (193 8) l'acide unguline.

MATli:RI A UX ET METHODE S

Pour mon travail j'ai applique la methode courante de radio­
graphie contacte decrite par plusieurs auteur s (MYSLIVEC, 1958,
MEDVEDEV, 1958, Botanique d'agriculture, 1962) et l'elaboration cou­
rante des materiaux photographiques ne gatifs et positifs. Les mate­

riaux photographiques f . d. ISOPAN AGFA ISS 21 0 /Din Veb. Film.
Fabr. Kreis Bitterfeld, DDR ont ete exposes 20 X 24 heures. Les mate­
riaux vegetaux provenaient du pare de Kinsky a Prague, ils ont ete

determines au point de vue botanique par le docteur E. WICHANSKY,

ramasses en mars 1963. Les autoradiogrammes positifs ont ete evalues
au point de vue de la localisation d'isotope actif ig K. La determination
qualitative K on a realise de maniere analytique. Les substances non
specifiees de plus pres a la surface du corps de champignon et a la

coupe tangentielle ont ete constatees de maniere oculaire. Le controle
d'image autoradiographique a ete mesure dans des materiaux vegeta ux
de maniere dosimetrique par le compteur d'impoulsions RA Q615; les

impulsions ont ete recalculees a I'activite proportionelle des materiaux
vegetaux au point de vue d'isotope i~ K et d'autres isotopes stables K.

PARTIE EXPERIMENT ALE

La localisation d'isotope .:~ K du chapeau de Tram et es versicolor
(L. ex FR.) PILAT. (Po ly porus »ersicolor L . ex FR.).

Les macrogrumeaux des substances jusqu'alors non decrites et

non specifees de plus pres etaicnt visibles sous macroscope a la sur­
face du corps de champignon en deux t ypes de localisation.

1. a I'epiderme de la douve du corps de champignon aux places

marginales oil ils touchent a I'hymenophore.
2. aux bouches des cavites a labyrinthe.
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A part de deux localisations surdites decouvertes de maniere ra­
diographique on les a t rouvees aussi la douve du corps de champi­
gnon et dans l'hymen (voir la description du radiogramme). Ces sub­
stances ont He meme identifiees par la verification macroscopique
apre s la construction de radiogramme. Cettes substances contiennent
l'isotope radioactif naturel ig K qui a laisse une trace radiographique
(la trace radiographique - les taches noires laissees sur l'emulsion
photographique apres ~-destruction de radiokalium - visibles sur le
radiogramme) .

La trace apres ~-l'emanation d'isotope naturel i~ K coincide avec
la place ou les substances or ganiques ont He decouvertes.

La localisation d'isotope ~~ K dans le chapeau de Ph ellinus pomaceus
(PERS.) MAIRE (Pol y porus pomaceus P ERS.).

Les macrogrumeaux des substances jusqu'alors non decrites et
non specifiees de plus pres etaient reconnaissables sous macroscope
it la surface du corps de champignon dans un type de deposition.

1. it la bouche des cavites it labyrinthe.
Ces substances ont ete decouvertes par le radiographe voir le

paragraphe 1. et au suplus meme dans la douve du corps de champi­
gnons et dans l'hymenium. Ces substances ont ete aussi identifiees par
la verification macroscopique apres la construction de radiogramme.

L'analyse de radiogramme du chapeau de Tramet es versicolor
(L. ex FR.) PILAT.

La loca lisation d'isotope ac t if i~ K evidente it I'epiderme de la
douve du chapeau de champignon, it la bouche des cavites it la bouche
des cavites it labyrinthe et en meme temps dans I'hymenophore entier.
L'activite relative d'hymenofor 1,8 · 10 - 11 curie, des substances it
l'epiderme de la douve du corps de champignon 2,5· 10 - lL curie. Dans
la douve se trouvent les gisements ressemblants aux ilots. I1s s'y
present separement et ils sont presque de la meme grandeur. I1s se
trouvent regulierement dans la zone intermediaire entre hymenophore
et douve. Dans la douve sont evidentes les places de la forme irregu­
liere it l'activite plus inferieure 1,8 . 10 -11 curie.
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Figure 1. Le radiogramme po sitif de la coupe t a ngentielle du chapea u de
Tramet es v ersicolor (L . ex FR .) PIL. Oil est ev idente la distribution topo ­
g r a phique d'isotope radioactif natur el 18K ( ::-'..= les t aches noires) , surtout
la localisation d'isotope actif dans l'hymenophore ( I'act iv it e relative .
1,8 . 10- 11 c). La localisation d'isotope actif i~ K dans les substances
d 'origine organique jusqu'a present non decrites, evidente sur I'epiderrne de
la douve, dans la douve et a la bouch e de s cavites a labyrinthe ( I'act iv ite
relative de ces substances organiques qui n'ont pas ete specifiees jusqu'ici
de plus pres par la voie chimique -=-.. 2,5. 10 - 11 c ) . Les materiaux vegetaux
et a ient ramasses en mars 1963. Les matertaux photographiques Isopan
Agfa ISS 21 0 Din, VEB. Film Fabr. Kreis Bitterfeld, DDR. Le temps de

pose 20 X 24 heurs ; agrandi 4 X .

L'analyse de radiogramme du chapeau de Phellinus pomaceus

( P ERS.) M AIRE.

La localisation d'isotope actif t~ K est eviderite dans la douve du
chapeau de champignon [c] et dans l'hymenophore. L'activite relative
d'hymenofor 1,5· 10 - 1 1 curie, des gisements ressemblants aux ilots
dans la douve 2,5 . 10 - LL curie. Les gisements ressemblants aux ilots

dans la douve sont irreguliers en grandeur aussi bien qu'en forme.
Ils sont courbes de differentes manieres, allonges dans les deux direc­
tions: transversales et longitudinales. Ils se trouvent dans la douve
entiere sur diff'erents lieux. Il y a des places reconaissables en forme
irreguliere dans la douve a l'activite inferieure 1,5 .10 - 11 curie.
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Fig.2b.

ff i

/:i~

Figure 2. Le radiogramme positif de la coupe tangentielle du chapeau de
Tramet es ve rsicolor (L. ex FR. ) PIL. (en deux repetitions) ou est evidente la
distribution topographique d 'isotope radioactif naturel i8K C~ les taches
noires) , surtout la localisation d 'isotope actif dans I'hymenophore (I 'activite
relative -:"'1,8 . 10- l1 e) . L'activtte d'hymenophore est nettement evident e. Les
matertaux vegetaux etaient pris en m a r s 1963 (le m erne carpophore comme
figure 1). La localisation d'isotope actif i8 K dans les substances d 'origine
organique jusqu'a present non decrites est evidente a la bouehe des cavites a
labyrinthe (Fig.2a), dans les cavites a labyrinthe et dans la douve en
forme d'Ilot (Fig.2b) (I 'activite relative . 1,8. lO- llc). Les materiaux
photographiques Isopan Agfa ISS 21 0 Din, VEB. Film Fabr. Kreis Bitter-

feld, DDR ; le t emps de pose 20 X 24 heures agrandi 8 X .
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Figure 3. Le radiogramme positif de la coupe tangentielle du chapeau de
Phellinus pomaceus (PERS.) M AIRE (en trois repetitions) ou est evidente
la distribution topographique d'isotope radioactif naturel i8 K (= les taches
noires) surtout la localisation d'isotope actif dans la douve / l'activite rela­
tive des gisements ressemblants aux Ilots des substances d'orgine organi­
que jusqu'alors non decrrtes dans la douve est ~- 2,5 . 10- 11c, dans l'hyme­
nofor 1,5. 10- 11 c. Les materiaux vegetaux etaient pris en mars 1963. Les
materiaux photographiques Isopan Agfa ISS 21 0

, Din VEB. Film Fabr.
Kreis Bitterfeld, DDR; le temps de pose 20 X 24 heures, agrandi 2 X .
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La translocalisation d'isotope actif i~ K de deux formes des cha­
peaux de champignons Polypori provient de la douve du chapeau de
champignon a l'hymenophore, ou l'isotope actif ~g K se localise /voir
radiogramme figure 1.-3./, en meme temps on y peut remarquer la
localisation sur les lieux de I'epiderme et dans les grumeaux sur la
surface de I'epiderme des substances susmentionnees.

D I S C USSION

Les substances organiques jusqu'ici non decrites se trouvantes it
la surface et a I'interieur du chapeaux de Trametes ver sicolor (L. ex
FR. ) PIL. et Phellinus pomaceus (PERS.) MAIRE contiennent l'isotope
radioactif naturel i~ K et cela dans les limites des activites 1,5.10- 11

jusque 2,5.10 - 11 curie. L'autre recherche de ces substances organi­
ques, notamment au point de vue des recherches des effets anti­
biotiques peut e tr e importante et il est probable que leur activite
naturelle peut participer au mecanisme d'effet antibiotique.

La recherche de physiologie meme au point de vue de presence et
de localisation des isotopes actifs naturels est une demarche impor­
tante pour la reconnaissance de biologie des champignons attaquant
le bois Trametes ver sicolor (L. ex FR.) PIL. et Phellinus pomaceus
(PERS.) MAlRE. Les deux formes ab ondent dans la zone temperee de
I'hemisphere Nord et elles attaquent et provoquent la blanche pourri­
ture du bois meme celle du durament, par exemple Trametes versi­
color (L. ex FR.) PIL. comme un saproparasite facultatif des genres
Quercus ) Faqus, Corpinus, Salix) Malus ) Cerasus etc. et Phellinus
pomaceus (PERS.) MAIRE se presente presque sur tous les especes
du Prumus, il existe aussi sur Cerasus avium) Cerasus vulgaris) Ar­
meniaca, Malus ) Pyrus .

On voit que la connaissance de biologie de ces types des Polypores
est importante meme au point de vue economiquc dans l'agri- et
sylviculture.
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UBER DIE SEPTORIA-ARTEN
AUF SISYMBRIUM

Von F. PETRAK

Eine, von meinem verstorbenen Freunde, Professor Dr. J. HRUBY

im Juni 1929 bei Gurdau nachst Auspitz in Mahren gesammelte
Septoria auf Sisymbrium strictissimum habe ich damals als Septoria
sisymbrii P. HENN. et RANOJ. bestimmt und in meiner "Mycotheca
generalis" unter Nr. 1400 ausgegeben. Unter verschiedenen von mir

in letzter Zeit untersuchten und determinierten Pilzen, die meist von
mir oder von HRUBY gesammelt wurden, habe ich wieder zwei Exem­
plare von Septorien auf Sisymbrium vorgefunden, bei deren Bestimm­

ung ich die bisher auf Sisymbrium beschriebenen Septoria-Arten
einem kritischen Studium unterziehen musste, dessen Ergebnisse in

den fo lgenden Zeilen geschildert werden sollen :
In der Literatur werden drei Septorien auf Sisymbrium angefiihrt ,

die zwar als voneinander spezifisch verschieden aufgefasst, aber unter

dem gleichen Artnamen beschrieben wurden. Ich fiihre sie hi er zu ­
nachst in chronologischer Reihenfolge an und teile aus den Original­

diagnosen ihrer Autoren die wichtigsten Merkmale mit, durch welche
sie sich voneinander unterscheiden sollen.

1. Septoria sisymbrii NIESSL. Flecken zuerst grunlich, spater
braun, zuletzt weisslich werdend. Pykniden herdenweise, eingewachsen,
niedergedrlickt. Konidien spindelig, sehr diinn, beidendig ziemlich

spitz, 0,0179-0,0396 mm lang, kaum 0,0012 mm breit, mit 2-5, meist 4
Querwanden.

Der Autor bildet auf der Etikette der in RABENHORST, "Fungi
europ." unter Nr. 1078 ausgegebenen Originalkollektion fiinf Konidien
ab, die von seiner Beschreibung nicht unwesentlich abweichen. Nach
dieser sollen die Konidien beidendig ziemlich spitz und mit 3-5 , meist

4 Qucrwanden versehen sein. Die abgebildeten Konidien sind aber
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beidendig kaum ver jiingt und stumpf abgerundet. Die kleinste Konidie
enthalt zwei, die vier anderen je drei Querwande.

2. Septoria sisymbrii ELLIS. Nach der kurzen, unvollstandigen
Beschreibung hat dieser Pilz kleine, zerstreute oder zu 3-4 gehaufte
Pykniden. Konidien "linienfor mig", mit 1-2 Querwanden, 30-40 X
3-3,5 u , meist gekr timmt und beidendig stumpf.

3. Septo ria sisym brii P . HENN. et RANOJ. Flecken rundlich, weiss­
lich , bis 6 mm im Durchmesser. Pykniden meist oberseits, mehr oder
weniger dicht stehend, mit weitem Porus, kugelig oder abgeplattet,
90-198 ,u_ im Durchmesser. Konidien einzellig oder mit 1-5 Quer­
wanden, beidendig verjtingt oder breit nadelformig, gerade oder ge­
kriimmt, 19-6 2 X 2-3 u , hyalin, auf eiformigen, konischen oder birn­
formigen, 7,5-15 X 3-7 p grossen Tragern entstehend.

Die vorst ehend genannten drei Septorien konnte ich auf Grund der
Originalexemplare nachprtifen und ihre Identitat feststellen. Von
Septoria sisymbrii NIESSL, der altesten auf Sisymbrium bekannt ge ­
wordenen Septoria-Art, teile ich nachstehend eine ausftihrliche Be­
schreibung mit ; von den tibrigen Arten und anderen, mir vorliegenden
Kollektionen werden nur die vom Typus abweichenden Merkmale an ­
geftihr t und kritisch besprochen.

Septoria sisymbTii NIESSL. Nach einem dtirftigen Exemplar der
oben genannten Originalkollektion, das den Pilz ziemlich sparlich zeigt,
wurde die folgende Beschreibung entworfen:

Flecken beiderseits sichtbar, unregelmassig und meist auch sehr
locker, seltener etwas dichter zerstreut, fast immer einzeln, im Umriss
ziemlich regelmassig kreisrund oder breit elliptisch, seltener zu zwei
oder mehreren dicht beisammen stehend, dann mehr oder weniger, oft
vollstandig zusammenfliessend und ganz unregelmassig werdend, vor
dem ganzlichen Eintrocknen besonders auf den graugrtinen oder braun­
lichen, im Absterben befindlichen Blattern blaugrtinlich oder span­
gr tin, spater ocker- oder lederbraun, zuletzt von der Mitte aus ver­
bleichend und weisslich werdend, durch eine dunklere, diinne, erhabene
Saumlinie meist sehr scharf begrenzt. Pykniden epiphyll, sehr selten
und meist auch ganz vereinzelt auf der Blattunterseite, meist nur im
mittleren Teile der Flecken, sehr unregelmassig zerstreut, bisweilen
auch in 1-2 undeutlichen, konzentrischen Kreisen angeordnet, einzeln,
selten zu 2-3 dicht gehauf't, dann mehr oder weniger, oft fast ganz
miteinander ver waschen aber wohl nie zusammenfliessend, si eh sub­
epidermal im Mesophyll entwickelnd, die grosseren oft mit der Basis
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die Epidermis der Gegenseite erreichend, rundlich oder breit ellip­
soidisch die grosseren oft niedergedrlickt, kein deutliches Ostiolum
zeigend, sich durch einen unregelmassig r undlichen oder elliptischen,
ca . 25-35 p weiten, zuweilen mehr oder weniger gestreckten, dann
fast spaltf'ormigen Porus offend. Wand diinnhautig, ca. 8-12 p dick,
pseudoparenchymatisch, aus 3-6 u , selten bis ea . 8 p grossen, rund ­
lich eckigen, kaum zusammengepressten, unten und an den Seiten
subhyalinen oder nur sehr hell gelbbraunlichen, am Scheitel besonders
rings urn den Porus dunkelbraun werdenden, relativ dickwandigen
Zellen bestehend. Das im Mesophyll nur sehr sparlich vorhandene
Myzel besteht aus subhyalinen, sich der Hauptsache nach int erzellular
entwickelnden, meist schon stark verschrumpften, ea . 2-3 p breiten
Hyphen, die sieh in den durch Verschrumpfen der Substratzellen
bildenden Hohlraumen des Blattgewebes auch zu kleinzelligen, suo­
hyalinen, ganz unregelmassigen Komplexen verdichten konnen. Koni­
dien etwas schleimig verklebt zusammenhangend, ziemlich kurz und
diinnfadig, beidendig bald kaum oder nur sehr schwach verjlingt, an
den Enden stumpf abgerundet, zuweilen fast abgestutzt, nicht selten
aber auch an einem oder an beiden Enden mehr oder weniger ver ­
jlingt, dann stumpf zugespitzt, selten fast gerade, meist mehr oder
weniger bogig, vereinzelt auch S-formig oder hakenformig gekrlimmt,
hyalin, ohne oder mit 1-3, die grosseren auch mit 4 oder 5 Inhalts­
teilungen, mit locker feinkornigem Plasma, 12-36 u , meist 20-30 It

lang, 1,5-2 ,5 p breit, auf sehr kleinen, pupillenformgien oder koni­
schen 'I'ragerzellen der inneren Wandflache entstehend.

Septoria sisy m brii ELLIS. Der Typus dieser Art wurde von W. A.
KELLERMAN auf Sisymbrium ojjicinale gesammelt, von ELLIS in
"North Amer. Fungi" unter Nr. 1142 und von RABENHORST-WINTER
in "Fungi europ." unter Nr. 3396 ausgegeben. Ich habe diese beiden
Exsiccaten untersucht und gefunden, dass sie in alIen wesentlichen
Merkmalen mit NIESSL'S Art libereinstimmen und damit identisch
sind. Man bemerkt zwar einige kleine Verschiedenheiten, auf die hier
kurz hingewiesen werden soll. Die Pykniden sind relativ kleiner,
40-70 u selten bis 90 p gross. Wenn die Gehause dicht beisammen
stehen, wird oft ein mehr oder weniger ausgebreitetes, pseudoparen­
chymatisches Gewebe gebildet, welches nicht selten das ganze Me­
sophyll zwischen beiden Epidermen ausflillt und aus subhyalinen,
rundlich eckigen, 5-9 p grossen Zellen besteht. Konidien mit NIESSL'S
Kollektion vollstandig libereinstimmend.

Septoria sis ymbrii P . HENN. et RANOJ. Nach dem von KABAT und
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BUBAK in "Fungi imp." unter Nr. 557 ausgegebenen Originalmat er ia l
ist das intramatrikale Myzel dieses Pilzes ahnlich wie bei der vor­
stehend angefiihrten Kollektion von KELLERMAN kraf'tig entwickelt und
besteht aus subhyalinen, undeutlich kurzgliederigen, oft grossere
oder kleinere, pseudoparenchymatische Komplexe bildenden Hyphen,

die besonders die zwischen dichter s t ehenden P ykniden befindlichen
Hohlraume mehr oder weniger aus f iillen. Die Konidien sind meist
15-35 p selt en bis 40 u , ga nz vereinzelt bis 53 fl lang, 2-3,2 p breit,
sti mmen aber sonst mit S. sisymb rii NIESSL vollig iiberrein. Deshalb

kann auch dieser Pilz nur als eine besonders iippig entwickelte Form
der S. sis ymbrii NIESSL a ufg efasst werden.

Depazea Erdi ngeri THUMEN. Diesen Pilz hat der Aut or a uf Sis ym­
brium Lo eselii bei Krems in Niedcrosterrcich gesammelt, in seinen

"F ungi a ustriaci" unter Nr. 697 ausgegeben und dort mit der fol­
genden, vollig wertlosen Beschreibung versehen: "P er it heciis nume­
rosis, globosis, a t r is, in maculis expallescentibus, aridis, griseis". Auf
einem mir vorliegenden Originalexemplar sind nur wenige, meist

sterile Blattflecken verhanden. In einigen konnte ich sparliche Pyk­

niden auffinden und feststellen, dass auch Depazea Erdingeri THUMEN
mit Septoria sisym brii NIESSL identisch ist. Die P ykniden sind hier

auch ziemlich klein, 60-80 u , selten bis 125 p gross. Die Konidien
sind meist 12-27 u , vereinzelt bis 30 p lang, 2-2,5 u , seltener bis 3 p

breit. Das intramatrikale Gewebe ist meist kriiftig entwickelt und

stimmt in dieser Beziehung mit der von P. HENNINGS und RANOJEWIC
beschriebenen Form iiberein.

Mir liegen auch drei andere Kollektion der Septoria sisymbrii
NIESSL vor , die hier noch erwahnt und kurz besprochen werden sollen.

Septo rui sis ymbrii P. HENN. et RANOJ. in PETRAK "Mycotheca
generalis" Nr. 1400 auf Sisymbrium strictissimum. - Pyknidenwand
aus sehr kleinen, meist nur ea. 3-4 p grossen, Zellen bestehend. Koni­

c1ien 15-32 u , selten bis 40 p lang, 1,5-2,5 p breit.

Septoria sisymbTii NIESSL in SAVULESCU "Herb. Rom. Exc." Nr.

592. Nach SAVULESCU und SANDU in sched. 1. c. sollen die Pykniden bis
198 p gross und die Konidien bis 60 p lang werden. Diese Kollektion

stimmt weitgehend mit S. sisy m bTii P. HENN. et RANOJ. in KABAT et
BUBAK "Fungi imp. exs.", Nr. 567 iiberein. Auf dem von mir unter­
sucht en E xemplar wurden die Pykniden 80-140 u , selten bis 160 Jl

gr oss, die Konidien 15-40 u , vereinzelt bis 52 p lang gefunden.

Sept oria sisymbrii NIESSL. Auf S. officinale. Tschechoslowakei;
Miihr.-Weisskrechen: Schuttplatz am Ufer der Becwa, VII 1937, leg.
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F. PETRAK. - Die Gehause dieser Kollektion sind klein, ea. 45-70 ,u
im Durchmesser. Konidien bis ea . 45 ,u lang, 2-3 ,u breit. Sehr verein­
zelt sind ganz junge Peritheziumanlagen vorhanden, de ren kaum

differenzierte Wand vollig hyalin ist und ein pseudoparenchyma­

tisches, aus meist ea . 6 It gross en Zellen bestehe ndes Bin nengewebe
umgibt.

Eine Nachpriifung der drei unter gleichem Artnamen abe r a ls
spezifisch verschieden beschriebenen Septoria-Arten hat gezeigt, dass

sie miteinander identisch sind, nur in unwesentlichen Merkmalen ab­
weichen, in bezug auf F or m und Bau der Konidien jedoch vollstandig
iibereinstimmen und nur in deren Lange etwas variieren. Depazea
Erdingeri THUM. hat sich auf Gr und einer Untersuchung eines Or igi ­
nalexemplares auch als mit Septoria sisymb rii NIESSL identisch er­
wiesen. Fur diese Art ergibt sich daher folgende Synonymie:

Septoria sisymbrii NIESSL in Bot. Zeitung, XXIV p. 411 (1866 ).

Syn.: Septoria sisymbrii ELLIS in Amer. Nat. 1882, p. 811.

Septoria sisymb rii P. HENN. et RANOJ. in Annal. Mycol. ,

VIII, p. 390 (1910).

Depazea Erdingeri THUMEN, "Fungi austriaci", Nr. 697.

Auf lebenden Blattern von Sisymbrium strictissimum in Steier­
mark und Mahren, von S. ojjicinal e in Kentucky, D.S.A., und Mahren,

auf S. Loeselii in Niederosterreich, auf S. orientale in Serbien, auf
S. altissimum in Serbien und Rurnanien.

Wien, September 196 8.
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BUCHV,TALDOBOLETUS
GENUS NOVUM BOLETACEARUM

Auctor ALBERT PILAT

Auctor genus novum Buchwaldoboletus describit et duas species
europaeas lignobioticas sectionis Sulphur ei (SING.) SING. 1961 generis
Pulveroboletus MURRILL illuc inserit.

Buchwaldoboletus g. n.

Synonymia : Phlebopus (HElM) SINGER sectio Sulphurei SINGER,
Am. MidI. Nat. 37 :2, 1947.

Pulveroboletus MURRILL secti o Sulphur ei (SING.)
SINGER, Sydowia 15 :82, 1961.

Mycelium in lignis emor t uis coniferarum vel in deiectis huius ligni
accumula t is vivit. Velum deest. Hymenophor in speciminibus iuveni­
libus arcuato-fornicatum est , ut in genere Gy ro don QpAT. Stipes
absque retina cum mycelio basali luteo. Caro lutea, minime caerules­
cens . Hyphae absque nodis. Tubulotrama cum mediostrato lato et
stratis lateralibus parvis, pa rum conspectis et non modo typico bole­
toidei. Genus in honorem a nnor um septuaginta eel. professoris N .
F ABRITII BUCHWALDII dedicatum.

Typus generis: Boletus ligni cola KALLENB.
Species: Buchwaldoboletus lignicola (KALLENB.) PILAT comb.

nov.; basionym: Boletus lignicola KALLENBACH, Pilze Mitteleuropas
1: 57,1929. - Buchwaldoboletus hemichrysus (BERK. et CURT.) P ILAT
comb. nov. ; basionym : Boletus hemichr ysus BERKELEY et CURTIS,
Ann. Mag. nat. Hist. Zool. Bot . Geo!., ser. 2, 12 :429, 1853.

- 21.7 -



- 218

Genus Puloeroboletus MURRILL, ut id R. SINGER emendat, vix
naturale est. Qua de causa Z. P OUZAR (1957) Pulceroboletusn. gentilem

(QuEL.) SING. in genus novum Aureoboletus POUZAR transtulit. Duae

species europaeae, quae restant, et quae R. SINGER (1961) in hoc genere
enumerat [Pwceroboletue hemichrusu« (BERK. et CURT.) SING. et
P. lignicola (KALLENB.) PILA.T] a specie typica huius generis, Puloero­

boleto raoeneiu (BERK. et CURT.) MURRILL valde discrepant. Qua de

causa eas in genus novum Buchwaldoboletus transferimus.

SINGER iam prius Boletum hemichrusum. BERK. et CURT. in genus
Phlebopus (HElM) . SING. inseruit et MOSER speciem secundam, Bole­

tum lignicolam KALLENB. in hoc genere 1955 enumerat. Sed ambae

species commemoratae in hoc genus neque pertinent, nam typus huius
generis Boletus (Phlebopus) colossus HElM (1936, p. 6) a speciebus

generis Buchwaldoboletus valde differt. Ipse R. SINGER genus Phlebo­

pus (HElM) SING. (1 962, p. 746) ap ud genera incer ta e sedis enumerat,

nam haud exclusum sit Boletum colossum HElM in genus Phaeoquro­

POTUS SINGER 1944 pertinere.

LITTERAE.

H eim R. (1936): Obse rva tions sur la flore Mycologique malgache,
Rev. de Mycol. 1 : 3-18.

Pilcit A. (1965): Hfib drevoztjny-Pulveroboletus Iignicola (KALLENB.) na
Sumave. - Ces. Mykol. 19: 180-181.

Pouzar Z. (1957): Nova genera macromycetum 1. - Ces. Mykol. 11: 48-50.

Singer R. (1936): Das System del' Agaricales. - Ann. mycol. 34: 286-378.
(1944 ) : New genera of fungi. - Mycologta 36: 358-368.

(1961): Di agnoses f'ungorum novorum Agaricalium n. - Sydo­
wia 15: 45-83.

(1 962): The Agaricaceae in modern taxonomy. 2. ed. J. CRf\M­

MER, Weinheim, pp. 1-915, tab. 1-73.

(1 967): Die Rohrllnge, Teil n. Die Pilze Mitteleuropas Bd. VI,
pp. 1-151.

Praha, April 1968.
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ET BIDRAG TIL OPPKLARING
AV FORHOLDET MELLONI TYPHULA

GRAMI NUM KARST. OG TYPHULA
INCARNATA LASCH EX FR.

A V H A-KON R 0ED

SUMMARY

On the relationship between Typhula graminum K ARST.

and Typhula incarnata L ASCH ex FR.

Working with cultures of Typhula graminum KARST. received from
C. B. S., Baarn, T. itoana IMAI from Canada, T . incarnata LASCH ex
FR. from Japan, and Typhula-cultures isolated from winter cereals
and pasture grasses in Norway it was shown by crossing of mono­
spore cultures that all the cultures were heterothallic with tetrapolar
sexuality. By interfertility tests between the different cultures posi­
tive results were attained. Thus the different cultures are regarded
as strains of one and the same species, viz. T. incarnata LASCH ex FR.

I en tidligere melding (R0ED 1956) har forf. angitt at 3 forskjel­
lige arter av slekten 'I'uphula , nemlig T. itoana IMAI, T. uiahoeneis

REMSBERG og T. borealis EKSTRAND, er pavist i forbindelse med vin ­
terskader pa hestseed og engvekster i Norge. Bestemmelsen av sopp­
materialet til de nevnte arter har vrert basert pa undersekelser av
soppenes fruktlegemer og egenskaper i kultur og pa sammenlikning
med diverse kulturer mottatt fra forskjellige utenlandske forskere
og inst itusjoner .

Som en forelepig meddelelse vil forf. nedenfor gi resultatene av
noen undersokelser foretatt med enkelte av soppkulturene som hittiI
har vsert bestemt som T. i t oana og som loser enkelte sporsmal som
har vzert knyttet til denne art.

- 219 -
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Skader av denne sopp regnes a vrer e studert for ferste gang i
Europa av ERIKSSON (1879) i forbindelse med en vint er ska de pa
hesthvete i Sverige. Skadene ble av ERIKSSON tilskrevet T . graminum
KARSTEN. Dette syn har senere vsert fulgt av flere europeiske plante­
patologer ved senere tilfelle av liknende skader, saledes ogsa av VOLK
(1937) , som har for etatt en av de mest detaljerte undersekelser over
selve soppen og dens egenskaper som parasitt. IMAI (1929) fant imid­
lertid ved studiet av tilsvarende ska der i Japan at skadene der matte
tilskrives en inntil da ubeskrevet T yphula-art, som av IMAI ble be­
skrevet som T . itoana. I en senere undersckelse (IMAI 1936) lyktes
det IMAI a frembringe fruktlegemer fra en kultur mottatt som T. gra­
mi num KARST. fra Centraalbureau voor Schimmelcultures, Baarn,
Holland, og da disse, sa vel som soppens egenskaper i kultur, viste
full overensstemmelse med T. itoana i alle vesentlige karakterer, an­
tok IMAI (1. c.) at T. itoana er den egentlige arsak til skadene ogsa i
Europa. Senere har REMSBERG (1940) vist at T . itoana er en av ar­
sakene til vinterskader pa hestssed og gras i D.S.A. og funnet full
overensstemmelse mellom japansk og amerikansk materiale av denne
sopp. Ved undersokelse av kulturer mottatt fra Europa som T. gra­
minum KARST. fant REMSBERG ogsa full overensstemmelse mellom
disse kulturer og kulturer av T. itoana med hensyn til kulturegen­
skaper og sklerotieanatomien. Selv om sklerotieanatomien iflg. REMS­
BERG (1. c.) er en sikker artskarakter innen slekten Typhula) fant hun
imidlertid ikke a kunne trekke sikre slutninger om de europeiske kul­
turers identitet, siden undersokelsen ikke var basert pa studiet av
fruktlegemer.

Na har alle de Typhula-kulturer forf. har arbeidet med, vist beyle­
dannelser i de dikaryotiske mycelstadier, mens ensporemycelene eller
de sakaldte primzere mycel har vrert beylefri. Det dreier seg altsa
apenbart. om heterothalliske hymenomyceter og i studiet av disse
utgjor de sakalte "int erfer t ility tests" et meget viktig hjelpemiddel
nettop ved undersekelse av sp orsmal som det ovenfor nevnte. Me­
to den bygger pa det forhold at ensporemycel isolert fra fruktlegemer
av samme art, men fra forskjellige lokaliteter, vil gi opphav til dika­
ryotiske beylemycel nar de dyrkes sammen. Beyledannelsen antas da
a veere et uttrykk for en interfertilitet som igjen antas vsere bestemt
av forekomsten av multiple aIleler.

Ved hjelp av denne metode har forf. forsekt a belyse det spersmal
som er nevnt ovenfor. Den nrermere beskrivelse av forsekenes ut­
fcrelse vil bli gitt annet steds. Her skal bare kort nevnes at frukt-
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legemer er forsekt skaffet til veie ved at sklerotier fra de forskjellige
kulturer er lagt til spiring i jord i sommerhalvaret. I de fleste t ilfelle
har sklerotiene spirt med fruktlegemer i lopet av hasten og fra disse
er sa enkelte basidiesporer blitt iso lert dels ved hjelp av mikromani­
pulator, dels ved vanlig spredning av sporesuspensjoner. Etter neye
kontroll av at de antatte ensporemycel virkelig har veert beylefrie,
er de blitt dyrket to og to i alle mulige kombinasjoner i skalkulturer.
Dannelsen av eventuelle beyler er derpa blitt undersekt i grense­
sonen mellom de to kolonier.

Av hensyn til den rette forstaelse av krysningsforsekene har det
vsert nodvendig ferst a undersoke de respektive soppers seksuelle
polaritet eller seksuelle faser. Savidt forf. har kunnet finne, er spers­
malet om homothalli eller heterothalli hos arter innen slekten Typhula

undersekt eksperimentelt bare hos T. eruthropus FR., T. gyrans

(BATSCH) FR. og T. trijolii ROSTR. av henholdsvis LEHFELDT (1923),
MACDoNALD (1934) og NOBLE (1937). For disse arter ble pavist at
de er heterothalliske, men hvor vidt det dreier seg om bipolaritet eller
tetrapolaritet er ikke undersckt.

Materialet som har inngatt i undersokelsene, har vsert fe lgende :

Kultur nr. 2218 isolert som T . itoana fra sklerotier pa timotei
samlet 5.6.1951 i Elverum, Hedmark.

" 2253 isolert som T. itoana fra sklerotier pa hestrug
samlet 2.6.1951 i Romedal, Hedmark.

" 2303 isolert som T. itoana fra sklerotier pa t imo te i
samlet 29·.5.1952 i 0. Slidre, Oppland.

" 2352 mottatt som T. graminum KARST. 27.10.1952 fra
Centraalbureau voor Schimmelcu lt ures, Baarn, Holland.

" 2614 mottatt som T. itoana 8.3.1956 fra W. M. COR­
MACK, Department of Agriculture, Science Service La­
boratories, Lethbridge, Alberta, Canada. Kulturen er
oppgitt a veere et reisolat av subkultur fra originalkul­

tur studert av REMSBERG.

2723 mottatt som T. incarnata LASCH ex FR. 10.10.1956
fra K. TOMIYAMA, Hokkaido National Agricultural Ex­
periment Station, Kotoni, Sapporo, J apan .

Med hensyn til betegnelsen pa sistnevnte kultur er a merke at iflg.
CORNER (1950) er T. itoana og T. incarnata synonymer hvor sist-
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nevnte navn har prioritet. Dette syn er godtatt bade i Japan (sml,

T OMIYAMA 1955), og i D.S.A. (sml, SPRAGUE, FISCHER & FIGARO 1961)
og forfatteren vil slutte seg til dette.

Som eksempel pa resultatene av krysningsforsekene med enspore­
mycel isolert fra ett og samme fruktlegeme er i fig. 1 gjengitt resul­
tatet for den norske kultur 2218, hvor 18 vilkarlig valgte enspore­
mycel ble krysset parvis i alle mulige kombinasjoner. I figuren angir
den horisontale og den vertikale tallrekke de enkelte ensporeisolaters
nummer, tegnet + at krysningen har resultert i beyledannelse og
tegnet - at beyler ikke har latt seg pavise. Av figuren framgar at de
18 isolatene faller i 4 grupper svarende til heterothalli med tetrapolar
fordeling av de seksuelle faser. Samme resultat ble ogsa oppnadd i
forsok med kulturene 2253, 2303, 2352, 2614 og 2723, hvor henholdsvis
24, 20, 12, 14 og 18 ensporemycel ble krysset pa tilsvarende mate.

Som kjent forklares den tetrapolare seksualitet genetisk ved at
evnen til kobling med pafelgende beyledannelse er bestemt av 2 allele

AB ab Ab aB

1 13 15 5 8 12 18 2 4 7 9 14 16 17 3 6 10 11

1 - - + + + + -- - - - - - -

AB 13 - - - + + + +- - - - - - - - -
15 - - -L I + + - - - - -, or

5 + + + - - - - - - - - - - - - ---

ab
8 + + + - - -- - - - - - - - - - -

12 + + + - - ._- - - - - - - - -

18 + , + -- - - - - - - - - -T

2 - - - - - + + + +
4 - - - - - ---- ---- - - - - + + + +
7 - - - -- -- --- - - - + + + +

Ab 9 - - - -- - - - - - - - + + + +'
14 - - - - - - - - + + + +
16 - - - - - - --- - - - - + + + +
17 - -- - --- - - - + + + +

3 - - - - - - + -+ +- +- + +- + - - - -

6 - - - - - - +- --1- +- + -+ +- , - - ---
aB

-,-
10 - - - - - +- + + +- , + + - - - -- r-

11 - - - -- - - - + + -+ + + + + - - - --

Fig. 1. Alle mulige krysninger mellom 18 vi lkarllg valgte ensporemycel fra
kultur nr. 2218 (Typhula itoana).
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faktorer og at bare de koblinger som medforer en kombinasjon som
er heterozygotisk med hensyn til begge faktorer, utloser boyledan­
nelse. Betegnes disse faktorer med henholsvis A og B, far de 4
grupper av ensporemycel innen hver kultur faktorkombinasjonene
AB, ab , Ab og aB slik som antydet pa fig. 1.

For a underseke det innbyrdes forhold mellom soppene represen­
tert ved de forskjellige kulturnumre ble i forste omgang foretatt
krysningsf'orsek mellom de 4 typer av ensporemycel hos kulturene
nr. 2218 og 2253 av norsk opprinnelse. Resultatet av dette forsok er
gjenngitt i fig; 2, som viser at beyledannelser opptradte ved samtlige
kombinasjoner av ensporemycel.

Samme resultat ble videre oppnadd i krysningsforsek mellom de
4 typer av ensporemycel i den norske kultur 2303 og de tilsvarende
mycel i kulturene 2218 og 2253.

2253

A 1B, a,b, A1b[ a lB l

AB + + + +
ab I + + +2218

-j-

Ab I -+ + +-,-
a B + , + +-,-

Fig. 2. Krysning mellom de 4 typer av ensporemycel
fra kulturnumrene 2218 og 2253 (Typhula itoana).

Krysningsresultatene bekrefter altsa antakelsen om at de tre kul­
turer representerer en og samme art, hvor de enkelte kulturer kan be­
traktes som geografiske raser av denne.

Ved undersekelsen av forholdene mellom de norske kulturer og de
mottatt fra utlandet ble i ferste omgang de 4 typer av ensporemycel
fra kulturen av T. incarnata fra Japan krysset med samtlige typer av
ensporemycel innen kulturnumrene 2218 og 2253. Resultatet av disse
krysninger er gjengitt i fig. 3, som viser at beyledannelser opptradte
ved samtlige mycelkombinasjoner, hvilket viser at den japanske og
de norske kulturene representerer samme art.

Det samme forhold ble videre funnet ved krysningsforsek med de
ulike typer av ensporemycel fra kulturen mottatt som T. graminum
fra Holland og de tilsvarende myceltyper fra kulturene 2218 og 2253;
sml. fig. 4.

!
r
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2218 I 2253

AB a b A b a B I A IB I a l b 1 A 1 b 1 alB]

A 5B;j + + -:- + + , + +-,-

2723 a 5b 5 + + + + + + + +
A 5b5 + + .-L -I- + + + +I

a::;B 5 + + + + +- + +- -+-

Fig . 3. Krysning m ellom de 4 typer enspor emyee l fra k ultur nr . 2723
( T yp hu la incar nate) og fra kulturnumrene 2218 og 2253 (T yp hu la i t oana).

2218 2253

AB a b A b aB AlB l alb] A 1b] a lBl

A 3B 3 + + + + + + + +
a3b 3 + + + I + + + +2352

-,-
A 3b 3 + + + + + + + +
a3B 3 + + + + + + + +

Fig . 4. Krysning mellom de 4 typer ensporemy ee l f r a kultur nr. 2352
( T y p hu la gTaminum) og f r a k ult urnu mrene 2218 og 2253 ( T y phula i t oana).

Nar det gjelder den amerikanske kulturen av T. itoana, har fore­
lepig bare 2 forskjellige ensporemycel fra denne kultur vsert krysset

med de forskjellige typer av ensporemycel fra de norske kulturene

2218 og 2253 og videre med de tilsvarende mycel fra kulturen av T.

incarnaia fra Japan. Resultatet av disse forsek er gjengitt i fig. 5
som viser at ogsa her har beyledannelse inntradt ved alle mycelkom­

binasjoner. Selv om bare 2 mycel er anv endt av den amerikanske
kulturen, kan resultatet ikke tolkes pa annen mate enn at kulturen
representerer samme ar t som de ev r ig e kulturene.

2218 2253 2723

AB a b Ab a B A lBl a l b l A lb] alB l A 5Bn a 5b 5 A 5b5 a 5B 5

2614 A<B4\+ + + ~I + + + +
I

+ + + +
a 4b4 + + + + + + + + + + +

Fig . 5. Krysning mellom 2 forskjellig e ensporemyeel fra kultur nr. 261 4 og
de 4 typer a v ensporem yee l f r a kulturnumrene 2218, 2253 og 2723 .
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Tilsammen vis er altsa krysningsforsekene at de undersekte kul­
turer ma bet raktes som geografiske raser av en og samme art. Opp­
fatningen om at de t ilsvarende skader pa hestssed savel i Europa som
Japan og D.S.A. sannsynligvis har samme arsak, er altsa blitt be­
kreftet. Videre ma en kunne slutte at den sopp som i Europa har vsert
isolert i forbindelse med vinterskader pa hestssed og som har vsert
angitt a vsere T . graminum KARST ., i virkeligheten har vser t T . incar­
nata LA SCR ex F R.
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THE EFFECT OF TEMPERATURE ON THE
GROWTH AND SURVIVAL OF AU REO BASIDIUM

PULLULANS AND OF THE RADULASPO HIC
STAGE OF GUIGNA RDIA FULVIDA

AND OF SYDOWIA POLYSPOHA

By J. P . SKOU

Agricu lt ura l Resear ch Department, Danish Atomic Energy Commission
Research Establishment Riso , Roskilde, Denmark.

SUMMARY

Aureobasidium pullulans (DE BY.) ARNAUD (16 strains) and the
radulasporic stage of Guignardia fulvida SANDERSON (3 strains) and of
Sydowia polyspora (BREF. et v. TAVEL) MULLER (6 strains), isolated
from a wide va riety of sources, were found very sensitive to heat.

After ten days most strains showed visible growth at 0° C. Only
strains of A. pullulans began growth at higher temperatures, six at
3° and one human pathogen strain between 10 and 15°.

All strains but one had their optimum at 22-25 °, where the growth
rate varied greatly from strain t o strain. In the majority of the
strains, growth stopped below or at 33 °. Only the human pathogen
strain showed just visible growth after ten days at 37 °. After ten
days' incubation at 33 and 35 ° all but one of the pink chlamydospore­
les s A. pullulans strains and all the G. fulvida strains died, while most
of the dark strains of A. pullulans and S. polyspora survived 37 °. At
40° C all the strains were inactivated, the number of colony-forming
conidia being reduced by a factor of 10 in 45 minutes for the human
pa thogen strain and by 3 X 103 for the most sensitive strain; all
others were in between. The inactivation rate increased greatl y with
the t emperat ure.

The heat resistance of the chlamydospores was a little higher than
that of the radulaspores. No protective effect of 1 and 4 % pullulan
was demonstrated.

- 226 -
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1. INTRODUCTION

The exceedingly common and very radio-resistant fungus A ureo­

basidium pu Zlulans (DE BY.) ARNAUD is often outstanding on various

products (fruits , veget ables, beech parquet flooring) after irradiation

(SARAVACOS et al. 1962, SKOU 1964 and unpubl., JENSEN 1966). During

t hese st udies a rather hi gh heat sensitivity of the fungus was observed.

As this property mi ght be useful in the control of it on irradiated

products , a closer st udy was carried out, the r esult s of which are

r eported below.

Sca tter ed in the li t eratur e remarks may be found about the effect

of temperature on A. puliulasis, but to the author 's knowledge no

general picture ha s be en given. RENNERFELT (1942) found good

growth between 12 a nd 32 ° C with a n optimum at 22-27°, and no

gr owth at 37°. LINGAPPA et a l. (1963) made similar observations, and

CIFERRI et al. (1957) noted sparse gr owth at 37°, also for the human

pathogen strains. In contrast to this, WYNNE & GOTT (1956) noted

that most strains grow at 37°. Studying the ability of A. pullulans

to cause bluestain in pine wood, BUTIN (1961-1962) found attack be­

tween 4 and 34 ° with an optimum at 26 °, Finally GUNDERSSON (1962)

noted A . pullulans to be the most frequently encountered species in

frozen foods out of 52 moulds able to grow at 5° or be low.

A. pulluZans and Sydowia poZyspora (BREF. et v . TAVEL) MULLER

often occur on the same materials (LAGERBERG et al. 1927, COOKE

1959, 1963, BUTIN 1963, 1965) and may be rather difficult to separate

at the radulasporic stage (ROBAK 1952, BUTIN 1963, 1964) ; thanks to

BUTIN (1963), however, separation is now possible with fair accuracy.

These facts make it na tural to include in the st udies not only strains

of S. polyspor a) but a lso the radulasporic stage of Guignardia /uZvida

SANDERSON, which t axonomically is a flax pathogen variety of A. pul­

lula ns and which LAFFERTY (1920-1922) found extremely heat resi­

stant on affected seeds .

2. E X PER I MEN TAL

a . Fungi us ed in the Temperature Experiments

1. The almost omnivorous, ubiquit ous a nd highly variable fungus

Aureobasidium pulluZans (DE BY.) ARNAUD (syn. Pullularia pullulans

(DE BY.) BERKH., D ematium pu Zlu lans DE BY., and several others;

possible ascogenous sta t e, Guignardia pullulans KLEB. (cf. V. ARX



TAB LE 1.

Cultures of the fungi investig ated

Culture
number Source a nd original number _J _ H abitat and supplier

83
245
260
288 s
52 8 *)
531* )
767

1. A ureobasidiu m pullulans
a. Dark, brownish t o greenish black isola t es

Not stated CB S, Baar n, D ec. 19 60
Int estine of a bumble-bee queen H ejbakkeg a r d, Zealand ; a uth. 1962
Intestine of a bumble-bee queen H oj bakkegard, Zealand ; auth. 1962
Irradiated piece of beech parquet A/S Juncker s Savvrerk , Kog e, Zealand ; a uth. 1962
Norway Spruce, 1334/1, 1957 Vollebekk, N orwa y ; F . R OLL-HANSEN 19 64
Larch species, 60-127/2 , 1960 Vollebekk, Norway ; F . ROLL-H ANSEN 1964
Case of tinea nigra palmaris, CBS 359.66 Par a maribo, Su riname ; CB S, Ba arn 19 68

N
N
co

b. Pale, pink to cream or white isolates
Riso, Zealand; a uth . 19 60
Riso, Zealand ; a ut h . 196 0
Riso, Zealand ; a uth. 1960
A/S Junckers Savvrerk, Koge, Zealand; a uth. 1962
Riso, Zealand ; auth . 1961
A/S Junckers Savvrerk, Keg e, Zea land ; a uth. 1962
A/S Junckers Savvrerk, Keg e, Zealand ; a uth. 1962
Vollebekk, Norwa y ; F. ROLL-HANSEN 1964
Floes Skov, Jutl and ; a uth. 1968

Irradiated car r ot
R aspberry
Strawberry
Piece of beech pa r que t
Irradiated Asparagus
Irradiated piece of beech parquet
Irradiated piece of beech parquet
Norway Spruce, 1558/3 S, 1957
Douglas F ir, di rty-looking needles

32
67
77

121
130
288 h
289
530 * )
76 4

769
770
771

Flax (S.p .F . 1189 )
Flax (S .p .F . 1195 )
Flax ( S.p .F . 1237)

2. Guignardia fulvid a stat . conid .
Danish State Seed Test. St . 1939 ; H . A . J 0RGENSEN 19 68
Belfast, U . K. 1939; H. A . J0RGENSEN 1968

Vi rumgard, Zeal and 19 40 ; H. A. J 0RGENSEN 1968

3. Sydowia pol yspora stat. conid.
98 Norway Spruce, 726/11, 1945 Vollebekk, Norway; F . R OLL-H ANSEN 1961

180 Scots Pine, 1295/1, 1957 Vollebekk, N orway; F. ROLL-H ANSEN 1961
763 Douglas Fir (f rom same spot as no. 764 ) F loes Skov, Jutland ; a uth . 1968
76 5 Pine or spr u ce wood ; MELIN 1929, CBS 116.29 Sweden; CBS, Ba arn 1968
766 White Fir; ROBAK 1950, CBS 215.50 Norway ; CBS, Baarn 1968
768 Norway Spruce, 61 47 /2, 1959 Vollebekk, N orway ; F. ROLL-H ANESN 1961, 19 68

* ) Very slow growers, det. Dr. M. B. SCHOL-SCHWARS, Baarn; 530 not exam. m ore closely .
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1957) ), was represented by 16 strains, seven dark and nine pink,
on malt extract agar (Table 1). The pink strains become dark (i. e.
produce chlamydospores and/or dark-walled mycelium) under suitable
conditions, e. g. in older cultures or on special media, but in particular
when contaminants are present (also observed by COOKE 1962).

2. The radulasporic stage*) of Guignardia fulvida SANDERSON
(SANDERSON 1965) (syn. Aureobasidium pullulans var. lini (LAF­
FERTY) OOOKE (cf. COOKE 1959, 1962), Polyspora lini LAFFERTY) ,
which is only distinguishable from A. pullulans by the somewhat
longer radulaspores (9-24- X 3-9 /,t) and by the pathogenicity to flax
(cf. LAFFERTY 1920-1922, COOKE 1959, 1962, SANDERSON 1965). The
three strains used in the experiments were pink, becoming dark from
chlamydospores only in older cultures (Table 1).

3. The radulasporic stage*) of Sydowia polyspora (BREF. et
v. TAVEL) MULLER (MULLER 1953) (syn. Sclerophoma pithyophila

(CDA.) HORN., Dothichiza pithyophila (CDA.) PETRAK, Hormonema

dematioides LAGERBERG et MELIN (no. 765, Table 1), and others (cf.
LAGERBERG et al. 1927, ROBAK 1952, CIFERRI et al. 1957, COOKE 1959,
1963, BUTIN 1963, 1964)). In accordance with BUTIN'S (1963) cri­
terion, six typical strains of S. polyspora were selected for the experi­
ments. They were dark and all came from coniferous sources (Table
1; cf. BUTIN 1965, ROLL-HANSEN 1967).

b. Methods

Where not otherwise stated, 12-15 ml 1.6 % malt extract agar
(MA) was used. The growth rate was determined as the diameter
extension of a 7 mm inoculating disc with the mycelium coat against
the agar surface (BRANCATO & GOLDING 1953, GUNDERSEN 1962 ,
COOKE 1963). The extension was measured daily at temperatures not
greatly restricting the growth. Experiments were carried out at five­
degree intervals from 0° C and at 3, 26, 27, 33, and 37 °. At lower
temperatures there was a lag-period, which was shortened by starting
the growth at room temperature before the incubation. Apart from
this, the growth was found proportional to time for all strains but

* ) G. tulvida and A. pullulans may a lso produce conidia in acervuli (LAF­
FERTY 1921, V. ARX 1957), as may S. polyspora in pycnidia (ROBAK 1952,
BUTIN 1964) . Where not otherwise stated, the radulasporic stage is
always implied in this paper. This stage reproduces secondarily by
blastospores and arthrospores. No distinction was made in the experi­
ments.
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nos. 765 and 768, whose growth rate varied with time, and the margin
of the colonies became irregular. On this basis the extension per ten
days was calculated.

For studying the inactivating effect of the temperature, 24-hour
shaking cultures (1.6 % malt extract) , for slow growers 48-hour
cultures, were used. The conidia were transferred to fresh extract ,
count ed in a haemacytometer and, in samp les of 1.0 ml in preheated
test tubes, placed in a cyclotherm (STRUER'S, Copenhagen ) a t the
temperature in quest ion (± 0.2° ) . The initial number of conidia pro
ml varied from 5.5 X lOG to 108 for the different experiments and
strains. The dilutions needed were made in Ringer's solution and, in
0.1 ml portions plated on surface-dried MA dishes. The incubation
lasted four to five, for slo w growers seven days at room temperature.

Bel ow 20° the temperature in question was kept within ± 0.5 °
and above 20° within ± 0.3°.

In the temperature span for growth, ten replicates were used, at
the lower temperatures (0-15 °) only four, however, and for the study
of the inactivating or killing effect six replicates (no. 83 at different
temperatures) or three replicates of each of three dilutions were
used because the fraction of living and surviving conidia was un­
known. The numbers of colonies at adequate dilutions were directly
plotted in a semilogarithmic co-ordinate system as % surviving coni­
dia without any further calculations. A. pu l lulans no . 83 was used as
reference in all experiments.

c. Results of the Temperature E xperiments

1. Investigations on t he t emperature sp an fo r g rowth

For most strains the growth began at or perhaps just below 0°
(0.5 -3.5 mm diameter extension in ten days (d . e. 10) without distinct
differences between the three species). Six A. pullu lans strains
started growth at 3°, and one human pathogen strain (no. 767) only
began visible growth between 10 and 15 ° (2.6 mm d. e. 10 at 15 °;
Table 2).

The growth rate at optimum varied substantially from one isolate
to another in A. pullulans. Nos. 528, 530, 531, and 767 grew very
slowly (12-14 mm d. e. 10) compared with nos. 245 and 288s (74 and
69 mm d. e. 10). Generally the strains of S. polyspora grew faster at
optimum, the extremes found being nos. 180 and 768 with 105 and
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TABLE 2.

The temperature extremes for growth of Aureobasidium pullulans) Guig­

nardi a fulvida a nd Sydowia polyspora at the radulasporic stage. The
figures give the number of strains at each temperature.

I I Visible

I
Maximum temperature I Dead after 10 days

Species

I

g rowth at for g r owt h a t *)

00 30 15 0 1< 33
0 33 0 35 0 37 0 > 370

1 33 0 35 0 37 0 > 370

A. pullulan», dark 2 4 1 1 0 2 3 1 1 0 2 4
A . pullans, pale 6 2 0 4 3 1 0 0 4 3 1 0
G. f ulv ida 3 0 0 3 0 0 0 0 3 0 0 0
S. polyspora 6 0 0 0 3 2 1 0 0 0 1 4

"') One S. poly spora strain (768 ) not tested.

43 mm d. e. 10 respectively (Fig. 1) . The optimum for G. julvida was
not investigated.

To determine the optimum temperature an interpolation was made
between the curve parts for increasing and decreasing growth rate.
For all the different strains of A. pullulans and S. polyspora but one
(no. 766, 26-27 °) the optimum varied between 22-25 ° (Fig. 1).

100 Diam. extension. mm

80 A. pullulans
• 83, + 245 0 531

40

20

F ig . 1. A u reob aeuiiumi pullulans a nd Sydowi a polyspor a. The temperature
span for growth.

The ext r em es in growth rate at optimum for strains of A. pullulans and
S. polyspora are shown t ogether with the more common growth rates of
nos . 83 a nd 765. Note the differences in slope at supraoptimal temperatures.
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All s trains of G. [ulouia, half the S. pol yspor a) all but one of the
pink, and one (n o. 83) of the dark A. pullulans strains ceased growing
a t or bel ow 33°. Only the human pathogen (n o. 767) showed just
visible growth at 37° after ten days (Table 2) .

On the conclusion of the individual experiments the dishes were
stored at room temperature for a long time for observation of growth.
Apart from the very sensitive strain no. 83, a clear difference in heal:
sensitivity between the dark chlamydospore-producing and the pink
chlamydosporeless strains was found. Most of the latter strains died
within ten days at 33 and 35° while the majority of the former sur­
vived 37 ° (Table 2) .

S.polyspora : 0 180, 4' 766

A.pullulans : • 83, + 260, 0767

G. tul vida:» 771
0.1

10

Surviving conidia,·1.
4 ~

100~~

.! \7~~
~~ ~'

~, ~~!
~

l
• 4

'+
• '+
• '+

;~
~

)~
D

Time of exposure, minutes

45403530252015105
. 0.01 '---"'---..l..---'---""",,"-_~_--'--_-..L.._---,,"----'

o
F ig . 2. Aur eobasidium pullan«, Gu ignardia fulv ida and Sydowia polyspo r a.

Inactivation of the three species at 40 ° C.
A. pullulans nos. 83 and 767, and S. polyspo r a nos. 180 and 766 show

t he sentitivity extremes found for the two species. At zero time only the
highest and the lowest figure are plotted. 100 % = average score at
zero time.
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2. Investigations at temperatures above the maximum for growth

Ten strains (A. pullulans: 32, 83, 260, 528, 764, 767 ; G. fulvida :

771; S. polyspora: 180, 763, 766) were selected for closer examination
of temperature sensitivity. Some of the results from the three species,
and the extremes, are shown in Fi g. 2. A . pullulan«, no. 83, used as
reference in all experiments, was the most sensitive strain, closely
followed by no. 32 and S. polyspora no. 180. The number of colony­
forming conidia was reduced by a factor of 3 X 103 at 40° in 45 mi ­
nutes, while that of the most resistant strain, the human pathogen
strain no. 767, was only r educed by a factor of ten under these con ­
ditions. All the other strains studied la y in between.

No . 83 wa s fu rther investigated at different temperatures and
under different conditions in several experiments ; the results of one
experiment are illustrated in Fig. 3. At room temperature (22-23 °)
the cell number was doubled in 2.5-3.0 hours. The increase was smaller
at 25°, see above. At 35° the colony-forming number of conidia was
reduced by a factor of 102 in 4.5 hours, while at 40° the reduction
factor was 104 after one hour, see above. At 45° the number of radula-

Time of exposure, hours

5432
0.001~--""-_-'------'_---'--_-'-------l._--'-_~--"""_....I

o
Fig. 3. Aur eob asidium pullulans . The effect of different temperatures on

strain no . 83.
All figures are plotted. 100 % = average score at zero time.
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spores was inactivated very rapidly, the reduction factor being 10 3­

10'1 after four minutes.
Selected chlamydospores (SKOU 1964) from no. 83 were investi­

gated at 40°. They showed a somewha t higher resistance than the
radulaspores.

All these results confirm that of the preceding series.
Finally the effect of the mucous polysaccharide pullulan, isolated

from cultures of no. 83 by the method of SOWA et al. (1963) , was
tried on radulaspores of no. 83 in two experiments, but no protective
effect of 1 and 4 % pullulan was demonstrated as compared with
that of distilled water, malt extract or Ringer's solution.

3. D I S C U S S ION

The results are in close agreement with most of the remarks in
the literature (see Introduction), but is was impossible to detect any
growt h at 37° in all but one strain even on the same media as those
used by WYNNE & GOTT (1956) , who claimed growth in most strains
of A. pulluZans at this temperature.

At supraoptimal temperatures the slope of the curve may be
st eeper for S. poZyspora than for A . pulluZans (Fig. 1), but generally
the difference reached is insufficient for separating the species at
30° as stated by BUTIN (1963). No special heat resistance was found
in the strains of G. JuZvida (cf. LAFFERTY 1920-1922).

Now a nd then a very sparse growth may be seen through a magni­
fying glass at the maximum temperatures, but it always stops within
the first 24 hours, which means that the inactivation rate is higher
tha n the growt h rate. Even when growth takes place close to the
optimum temperature, the cultures are subject to a considerable
inactivation, the colony-forming cell number being always much
smaller, often by more than 50 %, than that found in the haemacyto­
meter. Similar observations were made by RENNERFELT (1942). This,
of course, is due to many other things than the temperature, but the
tempera t ure accelerates the processes.

If the conidia were of uniform sensitivity a straight inactivation
curve should result. The reason why they are not is that two or more
cells stick together and, at all temperatures, give only one colony
down to one living cell. The relatively high resistance of nos. 766 and
767 may in part be due to this fact as coherent cells or incipient my -
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celium production are common in these cultures. No. 771, in which
the latter is also common, is nevertheles s much more sensitive
(F ig . 2).

The rela t ively hi gh resistance of no. 260 may be due to a rather
large chlamydospore production within the first 24 hours.

The fact that the experiments with the slow-growing no. 767 were
made with 48-hour cultures may have contributed to its resistance,
but corresponding 48-hour cultures of no. 83 showed no measurable
increase as compared with 24-hour cultures.
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NOTES ON BOTRYTIS ANTHOPHILA BOND.

OF TRIFOLIU~1 PRATENSE
IN DENMARK

By CRR. STAPEL

State P lant Pathology Institute, Lyngby, Denmark.

S U M MARY A ND C ONC LU S I ON

During my investigations in 1933 of the pollination of red clover
(Trifolium pratense) in Czechoslovakia I happened to find conidia of
Botrytis anthophila BONDARZEW in pollen samples of red clover (pollen
loads gathered by honey bees).

Botr y tis anthophila is parasitic in red clover, causing systemic
infection. It fructifies with conidia on the anthers. Honey bees trans­
mit at random pollen and conidia to other flowers , in which, after
germination on the stigmas, the conidia cause intraseminal mycelium
infection in the seeds. At investigations of the pollination of r ed
clover in Denmark during the years of 1934-1959, conidia of the fun­
gus were found in at least 16,000 out of the 40,000 investigated
samples of red clover pollen. This shows that the fungus is wide­
spread in red clover seed fields in this country.

Direct investigations of flowers in scattered seed fields have
shown that such attacks, as a rule, hardly comprise more than a few
per cent of the plants.

In 1934, very severe seed infection were found, but of the progeny
of these seed consignments only a few per cent of the plants were
infected by Botrytis anthophila.

This fact together with the low frequency of attacks in the seed
fields in general, and the fact that the germinating capacity and the
growth of the plants are evidently not affected by the attack have
brought about the view that the disease is of no special importance
to the seed-gr owing .

- 2 37 -
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Irrespective of this view, further investigations of two stages in

the life cyc le of t he fungus under fie ld conditions are considered to be
of plant pathological interest, namely:

1. The conditions under which seed in fe ction results in systemic
infect ion, and

2. the circumstances decisive for flower infection r esulting in seed
in fection.

1. OC C URR E N CE OF BOT R YTI S ANT H O P H ILA

I N CZECHOSLO VAKI A 19 3 3

In the beginning of the 1930's, the gr owing of red clover (Trif ol ium

pratense) for seed production was considered so uncertain in Den­

mark that a major seed firm tried to grow new Danish va r iet ies of
red clover in traditionally clover seed producing parts of southeastern

Europe. In this connection I investigated the pollination of the r ed
clover in Czechos lovakia in 1933. I used i. a. pollen analysis to de­
termine the pollen plants of the honey bees. Bees with pollen loads

on their legs were caught at the entrance of the hive, and later the
pollen was analysed as t o species. Out of 2,207 pollen loads gathered

and analysed, 1,244 proved to be red clover pollen, which means that

Fig. 1. Pollen g r a ins of red clover a nd conidia of Botrytis an t hop hi la. X 500.
BOLDT WELLING photo
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56.3 per cent of the pollen-gathering bees had visited red clover
(STAPEL 1934).

By microscopy I found in pollen samples of red clover numerous
spores of a fungus (Fig. 1), which were determined by H. W. WOL­

LENWEBER as Botrytis anthophila BONDARZEW (cf. letter of 10th
November, 1933"'). Thereby it was proved that this fungus was
found in red clover florets in Czechoslovakia in 1933, but my in­
vestigations offered no possibility of finding out whether the red
clover in question was of Danish or Czech origin, probably both.

SILOW (1933) states that the fungus had i. a. been found in material
from Czechoslovakia, and as will be seen below, it was common in

Denmark in 1934; and, since then, it has been found in a great
number of cases.

2. BIOLO GY

As regards the fungus, its taxonomy and biology etc., reference
is, in the main, made to SILOW (1933), who i. a. refers to the first
description (in Russian) by BONDARZEW (1913). However, a few

features of the biology of the fungus are given below: The fungus
occurs by systemic infection of red clover, and evidently it only

appears when the red clover is flowering, specifically on the surface
of the anthers where it fructifies. Inside the anthers, the mycelium
is found among the pollen grains, and from there numerous conidio­

phores are sent out to the surface, on which an ample formation of
conidia takes place (Figs. 2 and 3). To the naked eye the anthers
appear to be ash-grey in contrast to the normal yellow colour. The

fact that the infection is systemic is i. a. to be seen from the attack
comprising all clover heads and all florets on the same plant,
although, as an exception, partial infection may occur (as is the case

with Loose Smut and other fungal diseases with systemic infection).

Honey bees and other pollinating insects transmit at random pollen
and conidia to other flowers, on which the conidia germinate on the

stigmas, causing intraseminal infection of the seeds. Such attacks on
the seeds can be determined by laboratory methods. Infected seed

'!' ) WOLLENWEBER was aware of the fact that BEYMA THOE KINGMA (1927)
had described a similar fungus from red clover see d s, named Bo­
trytis trifolii novo spec. WOLLENWEBER did not find it impossible that
the said fungus was identical with Botrytis anthophiia, which BONDAR­
ZEW had isolated from red clover f 1 0 r e t s, but incidentally he has
proved that it could also be isolated from see d S .
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Fig. 2. Botrytis an t hop hila. Coni­
diophore with several clusters of
conidia. From clover seed on m al t

agar. X 500.

Fig. 3. Conidia of Botr yti s antho ­
phila. From clover se ed on m alt

agar. X 500 .

seems to germinate in a normal way, causing, in certain cases - but
by no means in all cases - a systemic infection of the plants.
Apparently, such plants develop in a normal way, apart from the
abnormal anthers, but in reality too little is known about the condi­
tions under which infected seeds give infected plants.

3. 0 C CUR R E N C E 0 F BOT R Y T I SAN T HOP H I L A

IN FLOWERS OF RED CLOVER

In the summer of 1934 I examined scattered red clover seed fields
in Denmark and established the occurrence of the fungus in the
clover flowers, however, at most in 1-2 per cent of the plants.

In the years of 1934-1959, as part of investigations of the pollina­
tion of red clover, I have used the pollen-analytic method. Out of
120,000 pollen samples from honey bees, a little less than 40,000
originated from red clover, and in these were often found conidia of
Botrytis anthophila. As the investigations were made for another
purpose, unfortunately no counts have been made, but according to
my estimate, conidia were present in at least 40 per cent of the
samples. In very few cases, the number of conidia exceeded the
number of red clover pollen; in the vast majority of cases the number
of conidia amounted to a few per cent of the pollen grains only. The
investigation showed that the fungus generally occurs in flowering
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red clover in Denmark, probably, however, only in a few per cent of
the plants.

This last-mentioned point is corroborated by a direct investigation
made in the summer of 1968. Out of 19 red clover seed fields investi­
gated, 16 showed attacks, the number of attacked plants varying from
1 to 5 per cent, or, on an average, 2.7 per cent. The investigation com­
prised clover flowers from only 100 plants in each field. If the investi­
gati on had been more comprehensive, it is probable that attacks had
been found in all the fields. A similar investigation of the flowers
from 11 Danish varieties of early-flowering red clover at the State
Experimental Stations of Tystofte and of Arslev showed attacks in
all varieties. At Tystofte an average of 2.2 per cent of the plants were
attacked, at Arslev, on the other hand, 5.4 per cent. As the seeds sown
at the two places originated from the same consignments, the diffe­
rence in the number of attacks corroborates what is mentioned above,
namely, that special conditions are decisive for the degree to which
seed infection results in systemic infection of the plant. At Tystofte,
13 Danish varieties of semi-late-flowering red clover were also in­
vestigated, but no attacks were found in these varieties. From
other investigations in this country (see below) as well as abroad
(i. a. SILOW 1933) it is known that the late-flowering varieties of red
clover are just as frequently attacked as early-flowering varieties;
this is borne out by the fact that two varieties of semi-late-flowering
red clover of foreign origin (Swedish and German) showed attacks
in 3 and 1 per cent of the plants, respectively.

4. 0 C CUR R E N C E 0 F BOT R Y T I SAN T HOP H I L A

IN SEEDS OF RED CLOVER

With a view to seed infection I investigated 56 seed consignments
of Danish red clover in 1934 and found attacks on the seeds investi­
gated amounting, on an average to 22.4 per cent, varying from 5.6
per cent to 47.0 per cent in the consignments. After disinfection the
seeds were placed on malt agar, about 250 seeds from each consign­
ment. After 5 days at room temperature, the attacked seeds were
conspicuous by chalk-white mats of conidiophores and conidia (Figs.
4 and 5). Ten consignments of early-flowering and 26 consignments of
semi-late-flowering red clover varieties, all of 0tofte origin, were
examined. On an average, 27.3 per cent and 23.3 per cent of the seeds,

FRIE Sr AI X J6



- 242 ~

Fig. 4. Red clover seeds on malt agar. Several of the seeds infected by
Botrytis anthophila.

respectively, were infested, i. e. there was no essential difference be­
tween the two types of red clover. The average germination capacity
of the clover seeds from the said seed consignments (determined in
an ordinary germinating apparatus) was 95 per cent. This corrobo­
rates what is said above, namely, that attacks don 0 t seem to
influence the germination capacity of the seeds.

Seeds that, on the agar plates, proved to be attacked by Botrytis

anthophila and, at the same time, had germinated normally were
planted out in outdoor soil for the purpose of following the develop­
ment of the attack. About 30 per cent of these seeds gave plants that,
during the flowering period, showed attacks on the anthers. This
shows that by no means, all infested seeds give attacked plants, but
otherwise the laboratory method used in this case gives no answer
to the question to what degree seed infection brings about systemic
infection under field conditions.

In spite of the high percentage of infection in seed consignments
of red clover in 1934, the attacks on their progeny, i. e. in the florets
in the seed fields, were slight; as mentioned above, the number of
attacked plants did not normally exceed a few per cent. Accordingly,
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Fig. 5. Botrytis anthophila infection of one seed of red clover on malt agar
(enlarged) .

I considered the disease to be without practical importance to the
seed-growing, and I think that my opinion has been corroborated by
results obtained abroad. Rightly or wrongly, this is probably the
reason why no further investigations of the attacks have been carried
through in this country.

With a view to the present paper I have, during the summer of
1968, examined some samples of red clover seed. Out of 10 investi­
gated seed consignments from practice, only 5 were attacked, the
number of attacked seed varying from 1 to 5 per cent, or, on an
average, 2.4 per cent. In 24 different varieties of red clover used in
varietal experiments at the Danish State Experimental Stations,
attacks were found in 12 varieties, with the number of infected seeds
varying from 1 to 7 per cent, or, on an average, 3.5 per cent.

Thus, in 1968, a much smaller percentage of infected seeds was
found, compared with the percentage in- 1934 . Nothing is known
about the reason for this difference, but it may be mentioned that
KINGMA (1927) found that the occurence of the closely related or
identical Botryt is trijolii was rather capricious. Thus, the Dutch seed

16~
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testing station, the "Rijksproefstation", has stated that B. trijolii

occured generally in clover seeds in 1923, whereas no attacks were
found at all in 1925.

REFERENCES

Beyma Thoe Kingma, F. H. van (1927): Ueber eine Botrytis-Art auf Rot­
kleesamen, Botrytis tr ifolii novo spec. - Meded. Phytopath .
Lab. "W. C. von Scholten", Baarn, 10: 37-41.

Bondarzew, A. C. (1913): Diagnosis of Botrytis anthophila. - Journ. Plant
Dis. (in Russian) VII :3 (ref. by SILOW 1933).

SHow, R. A. (1933) : A systemic disease of Red Clover caused by Botrytis
anthophila BOND. - Trans. Brit. Myc. Soc. 18: 239-248.

S ta pel, ChI'. (1934): Om rodkleverens bestevning i Czekoslovakiet. - Tids­
skr, Planteavl 40: 148-159.
(1934) : Honningbier.og redkleverfreavl. Tidsskr. Planteavl
40: 301-315.

Lyngby, Denmark, September 1968.



FRIESIA . Bind IX . Hefte 1-2 . 1969

ADDITION S TO THE MELIOLINEAE
OF THE UNITED STATES

By J OHN A. STEVENSON·")

SUMMAR Y

Additi ons a r e made to t he distributional and host records of the
Meliolineae in the United States supplementing those r epor t ed by
HANSFORD in his Monograph (2) . Ten species a r e considered, three of

which are described as new, namely: A steridiella nequsuiinis, Meliola
caste la, a nd M. siderox ylicola.

HANSFORD, in his comprehensive monograph (2) of the Meliolineae
of the world, included of course previously known records of the

occurrence of species of this group in the United States. He also pro­
posed a number of new species and noted the occurrence of certain
a ddit ional species and host in this country. Further records of t en

species, three of which are described as new, a r e add ed here from
Amer ica n materials deposited in the National Fungus Collections a t
Beltsville, Maryland.

1. Asteridiella negundinis sp. nov.v")

Colon i i s caulicolis, orbiculatibus vel irregularibus, 2-6 mm

diam. ; h y phi s septatis, anastomosantibus, 6-8 p diam.; h y p h 0 ­

pod ius cap ita t i s alternatis vel unilateralibus, stipitatis, 15­
30 p longis ; cell u 1 i s b a s a l i bu s cylindracis, 5-9 p diam. ,

* ) Collaborator, National Fungus Collections, U. S. Dept. of Agricultur e
Beltsville, Maryland, U.S.A.

** ) I a m endebted to Miss EDITH K . CASH for the Latin diagnoses used in
this paper.
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longis; cell u 1 i sap i c a 1 i bus 2-usque multilobatis vel irregu­
la t iter lobat is ; 9-22 I' diam., 15-30 I' longis; h y pop 0 d i ism u­
c r 0 n a t i s non visis; set i s nu llis; per i the c i i s globosis, ver­
rucosis, 225-325 I' diam., a s c i s 2-4 ; s p 0 r i s 3-septatis, leniter
constrictis, utrinque late rotundatis, subcylindraceus, 40-58 X 15-20 1'.

Colon i e s on twigs and small branches, apparently never folii ­
colous, black, 2-6 mm in diameter, circular or oval to irregular,
coalescing to form irregular patches over extensive areas; h y p h a e
brown to dark brown, somewhat irregular, 6-8 I' in diameter, septate,
with cells very variable, 10-40 I' long, branching freely to form very
close, dense networks; cap ita t e h y p hop 0 d i a alterna te or
unilateral, 2-multilobed and very irregular, rarely simply ovate, long
stalked, 20-35 I' long; s tal k cell s short to long cylindrical 5-9 I'

in diameter, 3-15 I' long; he a d cell s extremely variable in size
and shape, 9-22 I' in diameter; 15-30 I' long; m u c r 0 n ate h y­
ph 0 p o d i a not seen; set a e none; per i the cia numerous,
globose, verrucose , crowded at center of colonies, as many as 35 in
a primary colony, 225-325 I' in diameter, without setae or appen­
dages, but with numerous basal, septate, flexuous hyphae, up to
200 I' long and 6-7 I' in diameter; a s c i hyaline, evanescent, broadly
oval, 90-100 X 35-40 1', 2-4-spored; s p 0 res 3-septate, dark brown,
strai gh t or slightly curved, with end cells smaller than central ones,
obtusely rounded at both ends, slightly constricted at the septa,
40-58 X 15-20 1'. The specific epithet is derived from that of the
host. Beeli formula: 2101. 5240.

H 0 s tan d d i s t rib uti 0 n: On living twigs and small
branches of Acer negundo L. (Aceraceae) , Alabama, Florida, and
Georgia, V.S.A .

T YP e 1 0 c a 1 i t y : Sugarfoot Hammock, A 1a c h u a Co. ,
Florida.

S p e c i men sex a m in e d: For i d a: A 1a ch u a Co., Haw­
thorne, G. F . 'VEBER, Feb. 1941; Sugarfoot Hammock, west of Gaines­
ville, A. S. RHOADS (Type, Nat. Fungus Collections, no. 71495) ;
Buzzard's Roost Hammock, west of Gainesville, A. S. RHOADS, April
1944 and D. P. ROGERS, Sept. 1954; G e 0 r g i a: But t s Co., Grif­
fen, E. S. LUTTRELL, April 1946. There is a small specimen of this
species in the CURTIS collection of the Farlow Herbarium at Cam­
bridge labelled Meliola amphitricha FR., colle cted by PETERS, no. 940,
"Ala. super.", April 1956. MILLER (3, p. 37) records the species from
Clark Co., Georgia, again as M. amphitrica. HANLIN (1, p. 42) reports
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specimens on A . negundo from Clark, Pierce, and Washington Cos.,

Georgia, using the same species name, which has been discarded by

specialists concerned with the M eZioZineae.

This species is very distinct from M elioZa aceris described from
Taiwan on leaves of Acer obZongum WALL by YAMAMOTO (6), the

only other species of the M eZioZineae known on the Aceraceae. M. aceris

has 4-septate spores, denticulate mycelial setae, small, regular ellipsoid
or subglobular capitate hyphopodia, and grows on the leaves of its

host in contrast to A. negundinis which has 3-septate spores, no setae,
very irregular hyphopodia, and is presumably caulicolous only.

2. Irenopsis tehoniana (TROTT.) HANSF., Sydowia Beihefte II:
339.1961.

MelioZa tehoniana TROTT. in SACC., Syll. Fung. 29: 376, 1926.

MeZioZa compacta EARLE, Bull. N. Y. Bot. Garden 3: 306. 1905.
This species is abundant throughout the range of its host Rhacoma

ilicifoZia (POIR.) TREL. (CrossopetaZum fZoridanum GARDNER), (C eZa­

strcceae) , in southern peninsular Florida and the Keys. HANSFORD
(2, pp. 339-340) in recording the occurrence of the species from

Puerto Rico, the Dominican Republic, and Brasil, mentions Florida,
but without details of distribution. The Florida collections examined
have included, A. H. CURTIS, 1880 (no other data found); Mo n roe

Co.: No Name Key, J. H. SIMPSON, 168, May 1891; Dad e Co.:
Royal Palm State Park, C. A. MOSIER, Oct. 1897 ; Coconut Grove, R.

THAXTER, Nos. 3, 45, 54, 1898; Miami, Mrs. E. G. BRITTON, Mar. 1904;
Perrine, J. K. SMALL and J. J. CARTER, 2791, Nov. 1906; Snapper
Creek Hammock, J. A. STEVENSON, Feb. 1922; Homstead, M. F.

BARRUS, Mar. 1931; Naranja, J. L . FENNELL, 1936.

:-3. Meliola bumeliae HANSF.,Sydowia Beihefte II: 505-506.1961.

HANSFORD based this species on a single specimen issued by S. M.

TRACY as No. 7268 of his exsiccati "Plants of the Gulf States" and
named by F. S. EARLE as MeZioZa amphi t r i ca FR., a rejected name.

The host was cited as BumZeia parvi/Zora. No such binomial is given
in index Kewensis and the species actually involved would appear to

be B. parvi/oZia CHAPM. non A. Dc., a synonym of B . angustifoZia
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NUTT. B. parvifolia A. Dc. is a West Indian species not known from
Florida.

M. bumeliae is common and generally distributed in Florida on
several species of Bumelia of the Sapotaceae.

S p e c i men sex a m in e d: Bumelia angustifolia NUTT., M a­
n ate e Co. , S. M. TRACY, 7268 , Dec. 1901 ; B . lanuginosa WILLD. ,
Alachua Co. , Gainesville, G. F. WEBER, 11318, April 1936; B.

microcarpa SMALL, Ha r d e e Co., Wauchula, T. H. CARLTON, 8051,
Nov. 1932; B. rec linata VENT., Hi g h 1and s Co., Highlands Ham­
mock, C. L. SHEAR, Mar. 1937; Cia y Co., near Middleburg A. S.
RHOADS, Dec. 1949; B. t enax (L.) WILLD., 0 ran g e Co., Winter
Park, C. L. SHEAR, Mar. 1943; Bumelia sp ., Se m in 0 1e Co. ,
Longwood, C. L. SHEAR, 1937; A 1 a c h u a Co., Sugarfoot Ham­
mock, A. S. RHOADS and E. WEST, Jan. 1944; Hi g h 1and s Co.,
Sebring, C. L. SHEAR, Mar. 1937.

4. Meliola castelae sp. novo

Colon i i s e pip h Y 11 is, rare hypophyllis vel caulicolis, 1-2
mm diam., saepe coalescentibus; h y phi s e rectis undulatis, opposite
ramosis; cell u 1i s 15-25 X 7-9 p; h y p hop 0 d i i s cap ita t is
oppositis, rare unilateralibus, antrorsis, 18-28 p longis; cell u 1i s
b a sal i bu s cylindraceis, 5-8 p longis; cell u 1 i sap i c a 1 i bus
rotundatis usque irregularibus, 1017 X 7-10 u ; h y p hop 0 d i is
m u c r 0 n a t i s paucis, e conoideis ampulliformibus, alternatis vel
unilateralibus usque 18 p longis; set ism y c e 1 i i erectis simpli­
cibus, ad apices acutis, usque 600 p longis; per i the c i i s dispersis ,
verrucosis, usque 225 p diam.; s po r i s culindraceis usque subel­
lipsoideis, 4-septatis, ad septa constrictis, 40-46 X 15-18 p .

Colon i e s epiphyllous, r ar ely hypophyll ous or caulicolous,
black, 1-2 mm in diameter, often coalescent covering much of the
leaf blade, thin to subdense; hyphae straight to undulate, branching
opposite, rarely unilateral, acute to wide-angled ; cell s 15-25 X 7-9;
cap it a t e h y p hop 0 d i a opposite, rarely unilateral, antrorse,
18-28 p long; s tal k cell s cylindrical, 5-8,u long; h e a d cell s
rounded to irregular, 10-17 X 7-10 u , mu c r 0 n ate h y p h 0 ­

pod i a few, conoid to ampulliform, alternate or unilateral, to 18 p

long; m y c e 1 i a 1 set a e few, erect, simple, tips acute, to 600 p

long, 7-12 p in diameter at the base; per i the cia scattered, ver-
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rucose, to 225 p in diameter; s p 0 res cylindrical to sub-ellipsoid,
4-septate, constricted at the septae, 40-46 X 15-18 p. The specific
epithet is derived from the generic name of the host. Beeli formula:
3112. 4223.

Ho s tan d d i s t rib uti 0 n: On living leaves of Castela tOT­

tuosa LIEBM. (Simarubaceae) J Texas, U.S.A. It is possible that the
host species should be referred to C. t exana (TORR. et GRAY) Rosa.

T y p e 10 c a 1i t y: C a mer 0 n C 0.: Brownsville, Texas.
S p e c i men sex a m in e d: T e x as: C a mer 0 n Co., Browns­

vill e, ROBERT RUNYON, Feb. , 1945. (Type 71770 , BPI at Beltsville,
Maryland.) ; Brownsville, Plant Quarantine Service, 58677 , Feb. 1945.

This species appears distinct from M. falcatiseta SPEG., known
only from Argentina on Castela spp., in its longer, non-uncinate
mycelial setae, smaller perithecia and capitate hyphopodia which are
mostly alternate.

5. Meliola krugiodendri CIF., Ann. Myc. 36: 213. 1938.

This species has been known heretofore only from the Dominican
Republic and Puerto Rico on Krugiodendron f erreum (VAHL) URBAN
(Rhamnaceae) as noted by HANSFORD (2, p. 368). Puerto Rican
collections were referred earlier by STEVENS (5) to M. thouiniae

EARLE, but as CIFERRI pointed out (Loc. cit.) the species on Krugio­

dendron differs sufficiently in its morphological characters from the
EARLE species to warrant a new name. The Florida material agrees
fairly well with CIFERRI'S description, although some setae exceeded
the length recorded by him, the tips of a few were 2-5 dentante (as
was the case with a few of those in the type collection) and the
spores were at times larger. The Beeli formula based on Florida
material would appear to be 31 1/3 1.4223, rather than HANSFORD'S
(2) 3111. 3223 as based on CIFERRI'S description.

S p e c i men sex a m i n e d: On Kruqiodendron jerreumi (VAHL)
URBAN, In d i a n Ri v e r Co., Sebastian, A. S. RHoADs, Feb. and
Mar. 1944; Dad e Co. Snapper Creek, A. S. RHoADs, Mar. 1944.

5. Meliola malaeotrieha SPEG., Anal. Soc. Cienc. Argentina 22 :

59.1888.

This species, common and widespread throughout most tropical
and subtropical regions of the world on Ipomoea spp. and many
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related plants of the Convolvulaceae, has not been reported heretofore
from the continental United States. A specimen of Breweria sp. in

the New York Botanical Garden Herbarium, collected by J. K . SMALL
a nd J. J . CARTER, No . 1344, between Cutler and Longview Camp.,
Dade Co., F lorida, in Nov. 1903 is he re referred to this species. It

agrees morphologically with typical collections from P uerto Rico on

Ipomo ea spp. M eliola fran cevilleana GAILL. r epor t ed on Breweria sp.
from Congo a ppea rs to differ in lon ger spores, la rger perithecia and
other minor morphological details.

7. Meliola psychotriae EARLE, Bull. N. Y. Bo t. Garden 3 : 308.

1905.

This species is common on a wide r ange of Rubiaceous hosts
throughout the tropical world. On Guettarda it has been reported
only from Puerto Rico. Florida specimens on G. scabr a LAM. ( Ru­

biaceae) have been found typical of the species.
S p e c i men se x a m i n e d: Dad e Co., Brickell Hammock,

John A. STEVENSON, Feb. 1922 ; Homestead, V. K. CHARLES, Jan.
1939; Castellow Hammock, C. L. SHEAR, Mar. 1942.

8. Meliola psychotriae EARLE var. chiococcae HANSF., Sydo­
wia 10: 83. 1957

This well marked variety reported by HANSFORD (2) from Puerto

Rico and Barbados is common in southern Florida on the same host,
Chiococca alba (L.) A. S. HITCHC. (Rubiaceae).

S p e c i men sex a m i n e d: Dad e Co., Coconut Grove, R .

THAXTER, 189 8 ; Snapper Creek and Royal Palm State Park, A. S.
RHOADS, Mar. 1944; In d i a n Ri v e r C o., Orchid and Sebastian,

A. S. RHOADS, Feb. 1944.

U. Meliola serjaniae F. L. STEVENS, Ill. Bi oI. Mon og. 2: 512.1916.

HANSFORD (2) reports this species from Brasil, Costa Rica, and

Puerto Rico. A specimen from Brownsville, Cameron Co., Texas
(Plant Quarantine Service 57135) on Serjania brachycarpa A. GRAY
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(Sapindaceae) agrees very well with HANSFORD'S redescription of
the species in his monograph.

10. Meliola sideroxylicola sp. novo

eo Ion i i s epiphyllis, tenuibus, 2-4 mm diam.; h y phi s rectis
vel subsinuosis, opposite ad angulos 45°-60° ramosis, laxe anasto­
mosantibus, 5-7 p diam.; h y p hop 0 d i i s cap ita t i s alternatis
interdum unilateralibus, 15-21 Il longis; cellulis basalibus rectis,
cylindraceis, 2-5 p longis, 5-6 p diam.; cellulis apicalibus subglobosis
usque obovoideis, 10-15 X 8-10 p ; h y p hop 0 d i ism u c r 0 n a t is
oppositis vel unilateralibus, ampulliformibus, 18-24 p longis; set i s
my c e I i i rectis vel subcurvatis, 125-250 /l longis, ad apices
obtuse rotundatis vel bifidis trifidisve, ramulis 3-24 jl longis;
per i the c i i spa u c i s in centrum coloniae aggregatis, verrucosis;
s po r i s 4-septatis, ad septa modice constrictis, 42-48 X 15-18 u .

eol 0 n i e s few, 2-4 mm in diameter, but often confluent to form
large black patches, epiphyllous, loose and easily detached; hyphae
straight to slightly sinuous, branching opposite at 45° to 60 ° angles,
less often unilateral, loosely anastomosing, 5-7 p in diameter;
cap ita t e h y ph 0 d i a alternate, sometimes unilateral, 15-21 p

long; s tal k cell s straight, cylindrical 2-5 p long, 3-5 ,ll in dia­
meter; he a d cell s subglose to obovoid, 10-15 X 8-10 u ; m u c r o­
n ate h y p hop 0 d i a opposite or unilateral, ampulliform, 18-24 ;li

long; my c e 1 i a 1 set a e straight to somewhat curved, 125-250 Il

long, black, opaque, obtuse rounded tips or bi-trifid branched branch­
lets 3-24 p long, 3 p in diameter; per it he cia few, clustered at
center of colonies, verrucose; s p 0 res 4-septate, moderately con­
stricted at the septa, 42-48 X 15-18 u . The specific epithet is derived
from the host genus. Beeli formula 3131. 422l.

Ho s tan d d i s t rib uti 0 n: On living leaves of Sideroxylon
foetidissimum JACQ. (S. mastichodendron JACQ.)., Sapotaceae.

T y p e 1 0 c a lit y: Dad e eo., Royal Palm State Park, Florida.
S p e c i men e x a m i n e d: Paradise Key, Royal Palm State

Park, W. E. SAFFORD and e. e. MOSIER, Sept. 1917 (Type collection.
No. 71771, BPl).

This new species differs from M. sui eroxuls, which is endemic in
Hawaii on Sideroxylon sp., in its dentate mycelial setae, opposite
capitate hyphopodia, longer spores, and larger perithecia.
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EN FOR SI{AN DINAVIEN NY ART AV
SLAKTET TRICHOLOMA

ETT EFTERLAMNAT MANUSKRIPT
AV GUSTAF E. HAGLUND

TILLRATTALAGT FOR PUBLIKATION

Av NILS SUBER

S UMMARY

Tricholorna hel viodor P ILkr et SVRCEK found in Sweden.

The very rare Tricholoma helviodor was allready found in Sweden
(Uppland) on 7. September 1946 and on 17. October 1948. Since that
time several Swedish finds have been made. A detailed description of
the species given by the late Swedish botanist and mycologist GUSTAF
HAGLUND*) is published below.

I Sver ige vaxer flera sallsynta musseronarter. Storst ar Jatte­
musseronen, Tricholoma colossus) som var store svampkannare Pro­
fessor ELIAS FRIES beundrade mycket icke blott for dess storlek utan
mer for dess saregna vaxt och forekomst i hans f'odelsebygd.

For tjugo ar se dan (19 48) fann jag intill jattemusseronen i moss­
och lavrik barrskog en kalkvit lakrits- eller selleriluktande musseron­
ar t. Da hade jag ocksa den stora gladjen att fa samarbeta med Fil.
Dr. GUSTAF HAGLUND och a ndra mykologer yid Sveriges Riksmuseums
Botaniska avdeling for att inventera Stockholmstraktens svampflora .
Allt gjorde a t t mina svampfynd vis ades och insamlades till museets
samlingar.

,:< ) See "Friesia" 6: 372-373, 1961.
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GUSTAF HAGLUND var en entusiastisk, noggrann och kunnig for­
skare och jag vill garna lata honom sjalv beratta om den forst vita
muserronen och dess forekomst innan senare aI'S fynd av arten om ­

talas :

EN FOR SKANDINAVIEN NY ART AV SLAKTET
TRICHOLOMA

A v GUSTAF E. HAGLUND

AI' 1946 planlades en inventering av Stockholmstraktens Hymeno­
mycet-flora. Jag skall ej narmare ga in pa de samlingar och den litte­
ratur, pa vilken en sadan uppgif't hade forrnanen att bygga vi dare

utan vill har med tacksamhet blott notera de betydande bidrag, som
sedan namnda tidpunkt arligen influtit saval i form av anteckningar
fran exkursioner m. m. som belaggma tera l, som tillf'orts Naturhisto­
riska Riksmuseets botaniska avdelning. Bland de vardefulla samlin­

gal', som tillvaratagits befinner sig bl . a. en hittills i Skandinavien
obekant Tricholoma.

Det har lange visat si g omojligt att fa nagot namn pa densamma,
trots att den pa grund av sina sarpraglade karaktarer knappast

lamnar nagra tvivel om sin stallning i systemet. Det erbjuder ej heller
nagra svarigheter att karma igen den i naturen, om man haft tillfalle
att se den dar eller erhalla den i friskt skick, for den som har nagon
erfarenhet om slaktet i ovrigt. I den amerikanska litteraturen har den

ej statt att finna, ej heller i den monografiska sammanstallning over
europeiska Tricholoma-arter, som gjorts av E. NtiESCH (1923). Forst
1951 blev den bekant genom ett omfattande verk av A. PILAT. PILAT
& SVRCEK hade fyra ar tidigare publicerat en beskrivning av den i

"Studia Botanica Cechoslovaca", nr.7. PILAT'S forstnamnda arbete,
helt avfattat pa tjeckiska, innehaller nagra avbildningar (nrs. 239­
240) av densamma och i sistnamnda publikationsserie finnas flera
sadana jamte latinsk diagnos och atfoljande diskussion, likaledes a
latin. Den nybeskrives under namnet Tricholoma helviodor PILAT &

SVRCEK pa grund av sin starka lakritsdoft paminnande om doften hos

Lactariue helvus.

Innan jag overgar till att diskutera dess systematiska stallning,
vill jag harmed i korthet giva en beskrivning av densamma grundad

pa personlig erfarenhet och pa de iakttagelser och anteckningar, som
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'I' r icholom a helv iodor PILAT et S VRCEK.
Sodermanland, Bo-Varrndo, Kaktorpsjon, mossig barrskog , 15.IX.1953.

agronom N. SUBER varit vanlig meddela mig. Samtidigt hanvisar jag
till bifogade avbildning och forutnamnda reproduktioner (PILAT,

PILAT & SVRCEK 1.c.).
F r u k t k r 0 p pen ar kottig, medelstor, torr och kompakt, kot­

tet ostigt (i hatten), vitt och milt samt har en stark doft av lakrits.
Hat t forst konvex och regelbunden, snart nastan plan, vagig

och mer eller mindre difform, knappast intryckt och ej heller um ­
bonat, i mitten fast och kottig men tunnar snabbt av mot kanten,
denna ar forst nedvikt, forblir Iange nagot invikt och ar ostrimmad
och utan faror, ytan torr, flockigt tomentos, bottenfargen blekvit
eller nastan kalkvit - da svampen forst visar sig har den helt denna
farg (en viktig iakttagelse som gjorts av NILS SUBER, vilket ej om­
namnes i originalbeskrivningen) - men mycket snar t samskfargad
och morkare brun (Buckthorn Brown-Dresden Brown, RIDGWAY plate
XV) och djupt sprickig till mer eller mindre areolerad, varigenom
det vita hattkottet kommer till synes.

L a m e 11 er smala, Ianga, tata hela, smutsvita , ej sallan med ett
skimmer i gult eller gronaktigt, emarginerade (eller nastan fr ia ) , ej
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sa fasta till konsistensen som sva mp en i ovrigt, ej annorlunda fargade
i eggen.

F 0 t tjock och kottig, kompakt, vit eller nagot gravit, ibland en
smula tappformigt avsmalnande mot basen ell er nedtill obetydligt
vidgad, bulbos, fibrillos , oregelbundet fjallig.

S p 0 r e r vita, hyalina, sma, 4-5 X 3,5-4 p, subglobosa, sla ta,

sv ag t amyloida ; basidier 2-4-spor iga.

u p P 1a n d : o stra Ryd, Bo gesund, F rtdhemsomradet, be rgssanka bland
m ossa och lay , so m lok al for Boletu s bovinus, 1.IX.1946, E . I NGELSTR()M;
do, Rydbo, ml. Rydbo och Veda, utefter vagen, c . 1 km rran Rydbo jvstn,
i m ossig barrblandskog , 17 .X.194 8, NILS S UBER; do, 2 km V om Rydbo,
back ig g ran- och tallskog , i moss a, 17.X.1948, idem; do, Rydbo, 23 .X.1949,
E . I NGELSTRbM; do, 1 km f'ran Rydbo, i bergig , lavrik tallskog (a lokal for
Tricholom a Colossus ) , A STRID SUBER 195 2 ; Munso, Sjoangen, mossig barr­
skog, 27 .IX.1950, A STRID och NI LS SUBER.

Sod e r m a n 1and. Salem, Bornhuvud, bergig barrskog, i mossa
under gran, 18.IX.1949, NIL S SUBER ; Bo-Va rrndo, Bjorknas, K aktorpsjon,
mossig barrskog, 15 .IX.1953, f ru E. BJ()RKEDAL, comm. NIL S SUBER.

SOID synes av ovanstaende lokalforteckning (minst sex olika fynd­
orter) forekommer Tricholoma helviodor spontan i bergiga, mossiga

eller lavrika barrskogar ell er barrblandskogar. Pa samma satt an­
traffas den aven i Tjeckoslovakiet. Hos oss upptrader den garna a

dylika standorter, varest Boletus bovinus brukar finnas eller som den
sallsynta Tricholoma colossus med torkarlek valjer. A de sex fynd­
orter, varest den patraffats i Tjeckoslovakien, kommer den liksom

hos oss vanligen sent a sasongen. Savitt jag hittills kunnat finna, ar
den blott kand fran Tjeckoslovakiet (Bohmen, Mahren) och Sverige.
Den ar t. ex. annu okand fran Frankrike (KUHNER & ROMAGNESI

1953 , p. 158).
Av vara svenska arter liknar T. helviodor otvivelaktigt mest T1-i­

choloma (Leucopax iZZus) amarum. Den skiljer sig dock latt fran den
senare b1. a. genom sin lakritslukt och milda, ej bittra smak.

Pa grund av sina amyloida sporer och karaktarer i ovrigt (SINGER

& SMITH 1943 , 1947) maste den liksom Tricholoma amarum hanforas
till slaktet L eucopaxiZZus (BOURSIER 1925) i SINGER och SMITH'S me ­
ning (1. c.). Pa grund av sina slata, svagt amyloida sporer bor den

placeras i sektionen AspropaxiZZus (SINGER & SMITH 1943) omfat­
tande ett fatal sasom lagre organiserade ansedda typer in om slaktet
t ill skillnad fran L eucopaxiZZus amarus, va rs glest skrovliga , starkt

amyloida sporer skuile berattiga den till en stallning i den artrikare,
polymorfa sektionen Eu-LeucopaxiZZus.
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Under aren fram till ar 1958 gjordes allt mer sallan fynd av den
av oss kallade lakritsmusseronen. I "Friesia" skrev K. BULOW och
F. H. MOLLER samma ar en synnerligen intressevackande uppsats med
bild av Tricholoma helviodor PILAT et SVRCEK. J. SCH.AFFER'S art
Tricholoma apium overensstammer i stort med var beskrivning av
Tricholoma helviodor. Sakerligen ar dessa bada artbeskrivningar efter
delvis olika iakttagelser gjorda pa samma musseronart.

Lakritsmusseronen som ar sallsynt i vart land har trots ivrigt
sokande de senaste aren blott ytterst sparsamt forekommit, sa ar
ocksa fallet med Tricholoma colossus. Enar vi vet att det kan droja
tio ar eller mer innan en svampart aterkornmer pa samma vaxtplats
sa hoppas vi pa framtida fynd.
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1957-58.

Stockholm, september 1968.
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PERONOSPORA RUMICIS SUR RUMEX ET EMEX

Par G. VIENNOT-BOURGIN

Institut national agronomique, Paris.

Le Peronospora rumicis CORDA a ete peu etudie en ce qui concerne
son comportement a l'egard des differentes especes vivaces du genre
Rumex qui sont aujourd'hui reconnues comme des plantes-hotes habi­
tuelles. Il s'observe principalement sur R. acetosa L., R. acetosella L. ,
R. arifolius ALL. Cependant GXUMANN (1919 et 1913) ajoute a cette
liste R. lunaria L. aux Iles Canaries; R. thyrsiflorus FINGERH. qui est
une variete du Rumex acetosa, et R. vesicarius L. en Crece. Enfin
plusieurs mentions sont connues de la presence de ce Peronospora sur
l'Emex spinosus CAMPD.

L'evolution du Peronospora rumicis sur le Rumex aceiosa se mani­
feste par des deformations foliaires tres apparentes, visibles des le
debut du printemps aussitot apres l'emergence des feuilles , pouvant
se generaliser it l'ensemble du feuillage. Ces alterations ont ete sig­
nalees par DE BARY (1863) qui a montre que le Champignon hiberne
a la base des souches. A. FISCHER (1892) reconnait le caractere de
perennance de ce Peronospora dans les organes souterrains, et pre­
cise en outre que les feuilles provenant de souches parasitees restent
plus petites que la normale, jaunissent ou manifestent un rougisse­
ment accuse. Leur port est erige et leur bord souvent profondement
enroule.

Les observations qui suivent apportent quelques precisions con­
cernant la biologie de ce parasite. Elles ont ete realisees sur le Rumex
acetosa cultive pour son feuillage.

Le maintien du Peronospora rumicis pendant la periode de repos
de vegetation de l'hOte s'effectue dans les souches du Rumex acet osa
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a la base des ecailles des bourgeons souterrains. Ce mode de persi­
stance a pu etre etabli par la recherche du mycelium qui n'est present
qu'a ce niveau. 11 se presente sous la forme de pelotons denses,
pourvus d'h a u s tor i a, tantot dilates, tantot contractes, appliques
le long de la paroi des cellules parasitees. Cette forme de persistance
est d'ailleurs connue pour plusieurs Peronosporacees. On peut citer le
cas du Pseudoperonospora humuli (MIYAB. et TAK.) WILS. dans le
rhizome de I'Humulus lupulus L. ou celui du Peronospora jicariae

(NEES) TUL. dans les bourgeons transformes en bulbilles du Ranun­

culus jicaria L.

Le Peronospora poursuit son developpement par une progression
ascendante au niveau des meristemes apicaux dans lesquels les hyphes
peuventetre mis en evidence par la simple coloration des coupes
axiales au bleu coton lactique achaud.

11 se produit alors deux phenomenes concomitants:
1 - une transformation tissulaire,
2 - un desordre pigmentaire.
Dans le mesophylle des limbes envahis avant leur epanouissement,

il ne se produit pas de differenciation precise entre le tissu lacuneux
et le tissu palissadique, celui-ci se trouvant le plus souvent constitue
par des cellules isodiametriques lachement juxtaposees, plus courtes
que celles des tissus sains. De ce fait, l'epaisseur totale du limbe se
trouve nettement reduite en meme temps que la surface foliaire dimi­
nue. Pour I'epiderme inferieur, la reduction en surface entraine une
augmentation du nombre des stomates par unite de surface sans que,
pour cela, le nombre total et la disposition respective de ceux-ci soient
modifiees. Ceci explique la tres grande uniformite du feutrage myee­
lien conidifere qui fait emergence au travers des stomates.

Cette transformation tissulaire interesse presque toujours la
totalite du limbe. Dans certains cas cependant, lorsque la progression
hyphale n'est que partielle, elle peut se limiter au tiers ou a la moitie
proximale de la feuille dont la croissance se trouve alors reduite par
rapport a la portion distale qui conserve ses dimensions, sa structure
et sa pigmentation.

Quant aux alterations de coloration qu'on observe aussi bien sur
le Rumex acetosa que sur le R. aceiosella (beaucoup moins nettement
sur le R. arijolius) , elles correspondent aun jaunissement local ou gene­
ralise, lie a la disparition partielle ou totale du pigment chlorophyllien
tandis que dominent les pigments carotenoides, ceux-ci etant repartis
de facon tres inegale suivant qu'on examine la marge du limbe (ou ils

l i *
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sont plus abondants) ou les parties contigiies a la nervure principale.
L'une des manifestations tres typiques de la presence du Perono­

spora rumicis est l'enroulement du limbe, suivant ses bords, vers la
face inferieure, Cette retractation accuse l'aspect lineaire que pre­
sentent les feuilles du Rumex acetosa attaquees par le mildiou. La
deformation du Iimbe se prononce d'autant plus que la production du
feutrage conidifere devient abondante. Elle est a peine perceptible
lorsque les conditions ambiantes sont defavorables a I'emission coni­
dienne, par exemple en presence d'une faible humidite relative. Par
contre des feuilles de Rumex acetosa infectees par le Peronospora,
soumises de facon durable a une atmosphere saturee en humidite,
produisent un feutrage conidifere abondant et homogene tout en
restant planes. On peut en conclure que le repliement du limbe para­
site est correlatif a la perte en eau subie par le mesophylle sous l'influ­
ence du parasite.

La production conidienne debute normalement a partir d'une tem­
perature voisine de 10°. L'optimum de developpement se situe vers
15° a condition que le taux d'humidite soit voisin de la saturation. Le
feutrage conidifere se constitue uniquement sur les limbes bien que
le mycelium soit present dans les petioles et en meme temps dans les
tiges. 11 recouvre les parties du limbe aux depens desquels intervien­
nent les alterations pigmentaires. De cette facon la face interieure
d'une feuille peut en etre totalement recouverte.

L'apparition des conidiophores precede de peu la senescence foliaire
puis son fletrissement. Au dela de ce stade, la production en conidio­
phores et en conidies s'interrompt. Dans les tissus desorganises du
Rumex acetosa ou du R. acetosella on n'observe jamais la production
d'oospores.

La perennance du Peronospora rumicis se realise de 2 facons :
1 - par la persistance du mycelium dans la souche, au niveau de

bourgeons de remplacement infectes au printemps. Elle se constate au
moment de la progression et de la proliferation mycelienne. Ceci peut
etre prouve sur le Rumex acetosa en supprimant le feuillage porteur
de conidiophores, en desinfectant superficiellement la souche et en la
remettant ensuite en vegetation dans une terre saine. Malgre ces
operations le parasite reapparait dans 78 % des cas.

2 - par l'infection des pousses a partir des conidies formees a
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1. Aspect du feuillage de l'E m ex spinosus attaque par le P erono spo r a
rumicis . - 2. Conidiophores du P erono spo r a rumicis sur E m ex. - 3. Coni ­
dies prelevees sur E m ex . - 4. Oospores formes dans les feuilles de l'Em ex

spinosu s.

la fin du printemps sur les feuilles developpees. Des souches saines
peuvent ainsi etre contaminees, Elles manifestent des symptomes
maladifs un an apres.
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Ces deux possibilites de persistance expliquent l'ineff'icacite des
t raitements classiques a l'egard des mildious lorsqu'ils sont appliques
sur des souches de Rumex acetosa infectees par le Peronospora rumicis .

L'existence d'un Peronospora sur l'Emex spinosus CAMPD. a ete
signalee pour la premiere fois par MAffiE (1909) en Tunisie. Cet
Aut eur a t rouve le parasite dans un champ d'Orge au sud de Gab es
lors de la session de la Societe Botanique de France. MAffiE desi gna
I'espece Peronospo ra rumicis CORDA sans t outefois justifier cette
determina tion tandis que l'Emex spinosus est considere comme matri x
nova de cette Peronosporacee.

Dans sa monographie du genre Peronospora (1923) GXUMANN
tient compte de cette mention sans definir une position systematique
definitive.

Il semble bien qu 'aucune trace n'est r estee de la recolte tunisienne,
et qu'ainsi le mycologue suisse n'ait pas eu la possibilite de faire les
compara isons indispensables. Nous-meme (1956), tout en tenant
compte de la presence signalee d'un Peronospora sur l'Emex, n'a vons
pas ete dans la possibilite d'en etablir les caracteristiques morphologi­
ques et biol ogiques.

Ce mildiou se presente ainsi comme une espece rare et exception­
nelle. Il convient de remarquer que l'Emex spinosus) qui occupe une
aire de repartition geographique rest re inte (region mediterraneenne,
macaronesie) , est cependant re lativement frequent au sein de cette
aire. Il abonde quelquefois au detriment des cultures. Son maintien
est en rela t ion avec la partie souterraine qui est charnue, epaisse,
resistante aux facons culturales, ainsi qu'a la plupart des produits
utilises comme herbicides. Sa multiplication est due aux fruits tres
nombreux produits en cymules aeriennes ou souterraines. Le mode
t re s part iculier du developpement des inflorescences et des fleurs
hypo gees a ete etudie par MURBEK (1901) .

La presence d'un Peronospora sur l'Emex spinosus rapporte au
P . rumicis des Polygonacees, risquait done de tomber en desuetude
(ou de devenir hypothetique) . Fort heureusement, a deux reprises
differentes (1964 puis 1968), au cours de missions accomplies en
Tunisie, nous avons ret rouve cette espece et pfr ainsi proceder a son
etude en na ture et au laboratoire.
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Les premieres observations sont basees sur des prelevements
effectues aux environs de Sousse; les secondes se rapportent it des
specimens recoltes aux alentours de Tunis (mai 1968) dans les cul­
tures de l'Institut national de la Recherche agronomique.

Les plantes parasitees, dans les deux localites, presentent un
aspect rabougri lie aune modification profonde dans le developpement
des tiges et du feuillage. Les entrenoeuds sont plus courts que ceux
d'une plante saine si bien que les feuilles et les groupements d'inflo­
rescences se trouvent rassembles it faible hauteur au-dessus du sol.

Quant aux feuilles, elles presentent une forme tres particuliere.
Le petiole, anormalement court, est prolonge par un limbe dont la
base devient hastee, tandis que pour une feuille normale, il est
insensiblement decurrent sur le petiole. Cette anomalie de forme inter­
vient tant sur des feuilles totalement envahies par le parasite que sur
celles qui ne le sont que partiellement. Dans ce dernier cas, comme
pour les Rumex parasites par le Peronospora rumicis, c'est unique­
ment la portion basale du limbe qui est def'ormee. Un aspect "lyre"
du feuillage, qui a ete decrit pour le Peronospora Schachtii FeK. de
la betterave peut etre aussi considere sur l}Emex.

Independamment des feuilles, la formation conidienne se manifeste
egalement aux depens des bractees florales.

L'examen de ce Peronospora, realise comparativement avec le
P. rumicis sur differents Rumex} permet plusieurs constatations:

1 - Il existe une identite certaine quant aux symptomes apparents.
Les limbes parasites, reduits en surface, subissent des anomalies
pigmentaires et se retractent vers I'epiderme inferieur qui s'enroule
suivant ses bords.

2 - L'efflorescence conidifere, tres homogene et dense, a la
meme couleur (gris-violace) sur les differents hates.

3 - Les caracteristiques biometriques des conidiophores et des
conidies presentent des variations sensiblement comparables. Les
ecarts qui interviennent entre les dimensions des conidies prelevees
sur l' Emex et le Rumex acetosa sont moins importants que ceux qui
interviennent entre des coni dies formees sur le Rumex arijoliu« et le
R. aceiosella. Les conidies obtenues sur le R. acetosella sont en
moyenne sensiblement plus grosses que celles de tous les autres pre­
levements.



Rumex acetosa
arifolius
acetosella

Emex spinosus
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Dimensions des coni dies .

Extremes
22-34 X 16-22 Jl

22-32 X 17-23 ­
26-37 X 17-28 ­
25-37 X 17-25 -

Moyennes
29,30 X 18,97 Jl

26,08 X 19,60 ­
33,94 X 18,57 ­
29,55 X 21,57 -

Tout efois il convient de noter que :
1 - les coni dies prelevees sur l'Em ex spinosus sont frequ ement

apiculees tandis que sur les Rumex presque toutes les spores apparais­
sent re gulierement ovales.

2 - tandis que la formation d'oospores n'a jamais ete observee
su r les Rum ex, ils sont abondants dans les tissus alteres de l' Emex
spinosus. Ce sont des corps globuleux, mesurant 32 it 50 Jl de dia­
metre, it pa ro i faiblement brunatre, le plus souvent lisse, ou pourvue
de r eplis faibles et irreguliers, souvent it peine marques.

En conclusion, I'etude comparative du Peronospora rumicis sur
ses hates habituels et du Peronospora vivant sur l'Emex spinosus n'a
pas permis de mettre en evidence des caracteres autorisant it une
separation d'ordre morphologique ou biologique.

Cette etude a montre incidemment que le Peronospora rumicis, se
developpant dans des conditions ecologiques particulieres, peut pro ­
dui re des oospores.
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REVISION OF THE MORPHOLOGICAL
CHARACTERISTICS

OF MYCOGONE ROSEA LINK

VOROS J. and UBRIZSY G.

Research Institute for Plant Protection,
Budapest, Hungary.

SUMMARY

Detailed investigations on Mycogone rosea LINK, a Hyphomycet e

inhabiting mushrooms, revealed new characteristics of the fungus.
Typical Mycogone chlamydospores and Diplocladium-like, mainly two­
celled conidia on verticillate conidiophores develop simultaneously in
the colony of the fungus. The production of these two types of spores
by Mycogone rosea LINK was observed for the first time. On the basis
of these characteristics, the original description of Mycogone rosea

LINK is amended.

Occurrence of Mycogone rosea LINK, a Hyphomycete inhabiting
mushrooms, is comparatively rare in Hungary. A single published
contribution is available concerning the occurrence of this species
from the country (MOESZ 1942). It appears also in G. MOESZ'S "List
of the identified fungi", a manuscript, deposited in the Library of the
Hungarian Museum of Natural Sciences.

According to the original description of Mycogone rosea LINK,
the fungus is characterized by the production of two-celled chlamydo­
spores exclusively (LINDAU 1907) . No other types of conidial fructi­
fications, such as Verticillium or Dvplocladiurn, have been mentioned
by the author. No further data concerning the ontogenesis of My­

cog one rosea have been published since that time. Detailed life
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Fig. 1. Mycogone rosea LINK covering the pileus of a fruit-body of a Russula.

history studies are av aila ble only in the case of the single economically
important member of the genus: Mycogone perniciosa MAGN . (WOOD

1960).
In the autumn of 1967 a sa mple of Mycogone rosea LINK was col­

lected in a pine forest in Transdanubia, Hungary. The fungus
developed on a decayed fruit-body of a Russula species. Since the
entire fruit-body was covered by the colony of the Hyphom yceteJ the
exact identification of the "host " fungus was impossible.

Mycogone rosea was successfully cultivated on Czapek's agar ,
containing 2 % malt ext ract. Poor growth of the fungus was observed
on a number of media of other composition, including regular Czapek' s
agar.

Our investigations of Mycogone rosea from the natural substrat um
and from artificial cultures r evealed basically new characteristics of
the fungus. These observations and r esu lt s justify the correction of
the original description of Mycogone rosea L INK .
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Fig. 2. Young, newly developed chlamydospore of Mycogone rosea LINK,
and three Diplocladium-like conidia. - 1.300 X .

Mycogone rosea LINK emend. VOROS et UBRIZSY

On the natural substrate (Russula sp.). Colony is
spreading all over the substrate, velutinous or pulverous, light-pink
or flesh-coloured (Fig. 1). Two types of reproductive cells are present :

a. ChI a m y dos p 0 res, characteristic to the genus Mycogone

LINK ex CREV. are generally two-celled (Figures 2 and 3). The upper,
more coloured, larger cell is sphaerical or sometimes a little pressed
down, verrucose or echinulate, 27-36 p in diameter. The lower cell of
the chlamydospore is light, almost hyaline, smooth, 16-22.5 p in
diameter. Measurements of the chlamydospore bearing short branches:
20-40 X 4.5-5 u .

b. Con i d i a. A considerable number of Diplocladium-like conidia
are present in the colony, too. They are inhomogeneous in size and in
shape. The majority of these conidia are ellipsoidal or elongated
dropp-shaped, unicellular or divided by one septum. A limited number
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Fig. 3. Mycogone rosea LINK. Mature, fully developed chlamydospores.
1.300 X .

Fig. 4. Mycogon e rosea LINK. Diplocladium-like verticillate conidiophores
and chlamydospores, produced simultaneously in artificial culture. - 200 X.
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of three-celled conidia also occurred. The conidia are 6.2-27 X 3.5-8 u .
Conidiophores are hyaline and smooth walled, 50-200 X 3-4.5 p and
the sterigmata are 15-27 X 1.5-2.2 u . They are usually a rrang ed in
multiple ver t icilles, but isolated sterigmata also occur .

O n C z a p e k's a g a r, w i t h 2 % m a 1 t e x t r act. Colonies
sprea ding rapidly, rea ching a diamete r of 5 cm in 3 days, at first
white, later pa le yellow and finall y pink in colour. Th e colony is thinn,
velu ti nous or pulverous. The two types of reproductive cells are pro­
duced simultaneous ly (F ig. 4) . Conidiophores of both types arise from
the agar, no real aerial mycelium occurs.

a. ChI a my do s p 0 re s are more transparent and less coloured
than those of the natural substratum. The size of t he up per cell is
27-34 u , while the lower one is usually 18-22.5 p in diameter. Chla­
mydospore bearing branches are usually longer than those from the
mushroom : 50-80 X 5-6 u ,

b. Con i d i 0 p h 0 res of the Diplocladium type are 170-260 X
3-3.5 u , with loosely arranged sterigmata. Sterigmata a re 18-4 0 X
1.5-2.2 u . Conidia are more uniform in shape and in size. They are
one- or two-celled, 6.5-16 X 3.3-4.5 u . No three-celled conidia occurred.

Hab.: Russula sp . (indet.) , Oct. 12, 1967 ., Szentgotthard, Trans­
danubia, Hungary.

Legit : Dr. G. UBRIZSY.
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TANKER OM EN GRJENSE-ZONE
MELLEM DET LEVENDE OG DET

IKKE-LEVENDE

Af J OHAN HENRIK WANSCHER

Vil man nserme sig det spergsmal, som ligger gemt i titlen, kan

man begynde fra oven eller fra ne den, d. v. s. fra det, som man fuIdt
ud anerkender som veerende levende, og det, som man fuIdt ud er­

kender som veerende ikke-levende. Jeg bruger ikke ordet dodt herom,
thi det dode har ocerei levende. Lad os forst begynde fra neden af.

Lad begyndelsen vrere den atomare verden: ilt, brint, kveelstof, kul­
stof m. v. er efter vor opfattelse af Iiv at betegne som ikke-levende
stoffer, grundstoffer karakteriseret ved deres atomvregte og antal

eIektroner. Et skridt opad er sammensatte molekyler. Ozon (03),
vand (H20) og kuldioxyd (C02 ) , er simpelt sammensatte luftarter
(ved alm, temperatur). Vi skal meget ltengere op i graden af sam­

mensathed, fer vi nzermer os zonen mellem det ikke-levende og det
Ievende.

Med de ea. 20 amunosurer, der indgar i forskellig rsekkefclge i pro­

teinerne, er vi nzer ved den nedre zonegrrense. Som et eksempel pa en
aminosyre skal neevnes argininJ der har formlen NH2C ( :NH)

NH2-(CH2) 3CH (NH2)-COOH og en molekylevregt pa 174,21, eller 10
gange sa tungt som ilt. I aminosyrernes gruppe finder vi endnu ikke

noget, der med rette kan kaldes liv; men "liv" spores i de yderst
sammensatte proteiner, som opbygges af aminosyrerne. Nogle pro­
teiner, kaldet eneutner, er meget specialiserede og meget aktive. Med

aminosyrerne star vi ved den nedre grzenze for den zone, der ligger
mellem det ikke-Ievende og det levende. Lad os nu sege denne zones
evr e grrense, id et vi nsermer os den ovenfra.

Lad os blot begynde med mennesket, som er vedtaget at veere det
hejest udviklede vresen - selv for en negtern betragtning. Mennesket
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er af en sammensat bygning, og betragter vi individet (egl. det udele­
lige) som en kinesisk zeske, finder vi mange klasser af sesker inde i
hinanden. lEskeserie nummer to er da orqanerne, der har vist sig at
have en sa stor individualitet, at de kan transplanteres, hvis ikk e veevs­
typerne er antagonistiske. Hjerte, nyrer, lunger, hj erne, sk elet og hud
er organer: strukturer med sserlige funktioner. Men hvert organ er
i sig selv sammensat af celleveev, som ogsa viser en vis selvstrendig­
hed , idet vrevene kan dyrkes i kolber (ofte sker der dog en sendring
af cellerne i primitiv retning ved denne proces ; man siger , at der
sker en dedifferentiering) . Cellerne kan ligge fr it svrevende i nee­
ringsveedsken. De er derfor at betragte som selvstsendige, levende
enheder, der i re ne celleveev maske kan danne nog et , der kan sammen­
lignes med kolonier, men slet ikke som i den differentierede organisme.
hvor forskellighederne er enorme - trods samme arvestof i alle eel­
lerne. I naturen findes talrige organismer, der a ldr ig kommer ud
over encellestadiet. I den flercellede organisme - mennesket siges at
besta af to billioner celler - betragtes og betegnes cellen som "mind­
ste byggesten". Den er ikke blot fra organ til organ af yderst forskel­
lig udformning, men ogsa indadtil stserkt differentieret. Har vi oven­
for sammenlignet organismen med en kinesisk eeske med organismen
selv som den sterste, organerne som resker af anden orden, celle­
vrevene SOID eesker af tredie orden og de enkelte celler af f jerde orden ,
ma vi ogsa betragte cellerne som et nyt reske-system af stor forskellig­
artethed. Liv inden i liv. Det er ikke ved siden af at bes krive en le­
vende celle som en hel "zoologisk have". Seger vi en etage neden
under cellen, moder vi strukturer, som vi tvinges til at anerkende som
vresener) men som vi pa den anden side ikke tar fastholde som levende
vzesener. Vi er her naet til zonens evre grsense,

En celle bestar yderst af en hinde, eventuelt tillige omgivet af en
beskyttende celleveeg. Dernsest er cellen opfyldt af cytoplasma , en
tyndtflydende slimet vreske, som rummer protein i oplest fo rm. Cyto­
plasmaet er dog ikke strukturlest, og i elektronmikroskopet rober
et sakaldt endoplasmatisk reticulum sig, et netvrerk af tynde hinder,
pa hvilke, i dyreceller, en del af de nedenfor omtalte r ibosomer har
deres plads.

Cellens organer betegnes som organ eller. Mest ioj nefaldende og
lsengst kendt er cellekernen, nucleus. Den bestar af en plasmaklump
omgivet af en hinde, der tidligere mentes tset omsluttende, men nu
antages at have porer, saledes at kerneplasma og celleplasma star i
livlig forbindelse med hinanden. Cellekernen deler sig med synlig-
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gerelse af kromosomer. Efter delingen kommer en fase, hvor man
tidligere troede, at cellekernen var i ro. Det er dog helt anderledes,
thi med "hvilen" indtrseder tvsertimod aktiviteten, men en aktivitet,
der ikke kan iagttages, end ikke i elektronmikroskopet. I forbindelse
med cellekernens aktivitet ma ogsa de uden for kernen placerede
ribosomer neevnes. De ses pa det endoplasmatiske reticulum som sma
runde kugler eller dobbeltkugler. Desuden ma mitochondrierne nsev­
nes. I planteceller findes plastider. Mitochondrierne har deres eget
arvestof, og plastiderne formentlig ligeledes. Det er af denne grund,
vi kan sige, at cellen er "liv i liv",

Hvis vi klatrer ned ad den systematiske stige, kommer vi fra de
hejere planter til bregner og ulvefadder og derfra til mosser, alger,
svampe og til slut til blagronalger og bakterier. Med undtagelse af
de to sidste grupper besidder alle grupper rigtige cellekerner. Bla­
grenalgerne og bakterierne er kernelese, men har deres arvestof
"svrevende frit" i cytoplasmaet. Bakterierne kan optage nsering, vokse
og dele sig. Men de kan ogsa de. Dette er et vigtigt kriterium for liv.
Vi tvivler ikke om, at bakterieceller er levende, ligesom vi ikke tager
fejl, nar vi har drsebt demo Evnen til at de er en definition pa liv.

F0r vi gar videre, nogle ord om arvestoffet, der brerer det kemiske
navn desoxurioonucieineure, forkortet til DNA. DNA-kreden er egent­
lig en dobbeltksede bestaende af to om hinanden snoede kreder af
skiftevis en pentosesukker, bensevnt desoxyribose, og fosforsyre. Hos
bakterierne er kseden vel en mm lang, hos mennesket omkring en
meter tilsammen fra de 23 forskellige kromosomer. De to sukker­
fosforsyrekreder danner, hvad man kalder en dobbelthelix. Til sukker­
molekylerne er tilknyttet fire forskellige baser, nemlig to purinbaser,
adenin (A) og guanin (G), og to pyrimidinbaser, thymin (T) og
cytocin (C). Disse purin- og pyrimidinbaser danner tilsammen en
slags trappetrin i dobbelthelixens lange vindeltrappe. Der er dog den
begrsensning, at A kun kan "rrekke T handen" (ved en brintbinding)
og G kun C. Dette betyder, at de to trappevanger altid er komplemen­
tsere til hinanden. Det ser ud, som om disse trappetrin eller snarere
halvtrin, arbejder sammen tre og tre i sakaldte triplets eller codons
("kodeord"). Det bliver til 43 = 64 forskellige "ord". Den videre pro­
cedure er felgende (se fig. 1).

Der tages en komplementrer afstebning af et sa langt stykke af en
af trappevangerne, at der bliver kodeord nok til at .Jcode" opbygnin­
gen af et givet protein. Et sadant kredestykke kaldes for et gen i
arvelighedslserens almindelige betydning. Afstebningen har betegnel-
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SKEMATisK FREMSTiLLiNGt AF KROM050METS
KODNiNG< Af PROTEiN5YNTESEN.

Fig. 1. Skematisk fremstilling af, hvordan et stykke af DNA-mole­
kylet "koder" opbygningen af et protein. Et sadant stykke DNA­
molekyle modsvarer det fra arvelighedslreren kendte genbegreb.

DNA-molekylet er bygget som en dobbelthelix af to keeder bestaende
skiftevis af fosforsyre og pentosesukker. Fra sukkerdelene udgar der korte
tveerkeeder af organiske baser, betegnet med bogstaverne G (guanin), C
(cytosin), T (thymin), erstattes i RNA med U (uracil), og A (adenin).
Med brintbindingen kan G kun forenes med C, og T kun med A. Herved
bliver de to keeder komplementrere i forhold til hinanden. Tre baser danner
tilsammen et sakaldt kodeord (codon). Til et codon pa den ene trad svarer
et anticodon pa den anden. Ved transkription (komplementrer af'stobning )
dannes af den ene krede et messenger-RNA, der forlader cellekernen gen­
nem en abning. Af den anden krede tages sma komplementrere afstebnin­
ger, kodeord for kodeord. Ogsa disse sakaldte transfer-RNA forlader ker­
nen. (1 bakteriofagerne findes slet ingen kerne, men kun en fri DNA-trad).
Messenger-RNA sager imod et sakaldt ribosom, og imedens sa ger de for ­
skellige transfer-RNA efter de til deres codons svarende aminosyrer, som
de efter indfangning transporterer til ribosomet. Her forenes kortvarigt
codon med anticodon (translation), idet aminosyren heftes pa den keede,
som er under opbygning. Nogle hundrede aminosyrer af 20 slags og i rette
orden bliver til et protein af bestemt form og virkning. DNA (og RNA)
kan vi maske betragte som "livets trad".

sen messenger-RNA. Den forholdsvis korte trad glider ud gennem en
af cellekernens mange porer og henimod et ribosom. Dette er et lille
dobbeltlegeme bestaende af RNA (ribonukleinsyre) og protein. Det er
et organel af sseregen struktur, SOID ikke er meget kendt. Vi skal
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samtidig nsevne, at der af den anden trappevange ogsa tages komple­
mentsere afstebninger, men kun af en codon ad gangen. Hertil f'eje s
sa nogle flere, neutrale led samt et enzym. Disse sma afs tebninger
kaldes for transfer-RNA. Der sker nu dette, at messenger-RNA med
alle sine kodeord glider hen over ribosomet, medens transfer-RNA,
efter at have "jagtet og fanget" en bestemt blandt de 20 aminosyrer
i plasmaet, ved sit antikodeord drages imod kodeordet pa messenger­
RNA og frestner sig her. Ved et enzyms hjzelp lesnes den indfangne
aminosyre og hsef'tes som bageste vogn i det " tog" af aminosy rer,
som til slut bliver til proteinet. Tyve forskellige aminosyrer i rette
r sekkefelge og maske flere hundrede i " t oget" bliver efter foldning
til et protein. Nogle proteiner er neutrale og kan bruges som bygge ­
st en, andre er hojest aktive i opbyggende eller nedbrydend e kemiske
processer. De fleste proteiner bestar af flere kzeder .

Der er nylig kommet en meddelelse om, at man kan fremstille hor­
monet (proteinet) insulin syntetisk. Det bestar af to hver for sig in­
aktive kzeder, polypeptidkzeder, der efter adskilt syntese bringes sam­
men og forbinder sig ved sakaldte svovlbindinger. Herigennem tager
det dannede stormolekyle sin jorm og opnar sin junktionsevne. Man
ter maske vove at sige, at det er denne junktionsstruktur) der giver
molekylet dets prteg af liv.

Hvad nu med selve DNA, der har givet en portion "liv" til mito­
chondrier, plastider og andre celle-organeller. Er DNA at betragte
som levende eller maske livet selv? Jeg mener det ikke, selv om DNA
er selvformerbart. DNA er som dirigenten i et symfoniorkester: Diri­
genten er lederen, men giver ikke de toner fra sig, som de forskellige
musikanter ger det. Nar et orkester stemmer, spiller alle instrumenter
mellem hinanden, hulter til bulter, men slar dirigenten an, klinger
musikken ordnet. Vi kan blive lidt i billedet ved at sige, at uden mad
og drikke klinger musikken ikke. Dette udlagt sadant, at uden nee­
ringsoptagelse, stofskifte og anding, udvikler cell en ikke livsfunk­
tioner. Bakteriofagerne mangler et sadant stofskifte og er derfor
ikke-Ievende, men deres DNA "dirigerer" den angrebne celles stoffer
pa en sadan made, at nye bakteriofager skabes i stort tal. De laner
cellens stofskifte som energikilde. Stofskiftet er derfor " t egn" pa liv.

Medens man som nrevnt om ribosomerne ikke ved noget per sonligt
- om man ma sige sa - sa ved man en del om plastiderne hos plan­
terne. Til dem herer grankornene, hvis opbygning er opklaret ved
elektronmikroskopets hjzelp . Plastidens krop er opbygget af tynde
lameller, der forager den indre overflade mangefold. I plastiderne
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indfanger det grenne farvestof, klorofyl, en del af sollysets energi og
bruger den til opbygningen af sukker - og heraf videre af stivelse.
Man kender tilfrelde af mutationer i plastider, og man ma velsagtens
tillregge dem en vis selvstsendig arvelighed. Plastiderne formerer sig
ved at dele sig i to. Er de ikke-levende? Nej! Er de levende? Ikke helt!

Mitochondrierne findes bade i dyriske og plantiske celler. Det er
sma legemer med en ydre, glat og en indre, steerkt foldet hinde, pa
hvilke der endda findes ganske sma kugleformede korn. Tilsammen
en overmade stor indre overflade. Det er i mitochondrierne, at cellens
anding sker. Den vundne energi transporteres til andre dele af cell en
ved hjzelp af ATP (adenotrifosfat). Mitochondrierne rummer lidt
DNA i form af en lille ring. De formenes at have en vis evne til at
"kode" protein, da de besidder eegte gener. Pa spergsmalet, om de
er levende, bliver svaret vel, at de ikke er selvstsendigt levende. De
"lever" kun i symbiose med cellen, som de betjener med energi. Veert
og grest kan ikke undveere hinanden.

Som lysosomer betegnes nogle sma sseklignende blserer af protein.
De kan ses i elektronmikroskopet. Lysosomets indhold er hejst broget
og hejst farligt. Lysosomerne tjener cellen ved at fordeje eller ned­
bryde komplekse kemiske forbindelser, og det sker ved deres indhold
af enzymer, der er steerkt aktive proteiner. De er sa farlige, at slipper
de ud af seekken, drseber de cellen. Der er proteinnedbrydende enzymer
og sukkernedbrydende enzymer. Et srerligt enzym kan, hvis det far
lejlighed dertil, klippe DNA-traden lige midt over. Dette enzymmole­
kyle er to-polet og klipper dobbelt-helixen over i et eneste nu. Medens
helixen normalt kan reparere brud i den ene vange, sa kan et dobbelt­
brud ikke heles. Man har konstateret, at leucocyter hos stenhuggere,
der in dander kiselstev, optager stevpartiklerne i lysosomerne. Her
virker kiselsyren oplesende pa lysosom-vseggen, enzymerne slippes
som "rasende rovdyr" 10s, og kort efter der leucocyten. De dede celler
skaber fibromdannelser i mandens lunger med sygdommen silikose
som felge. Lysosomerne er ikke selv levende dannelser, men er ind­
holdet levende ? Vi nsermer os grtensen. Cellen som helhed er nok
levende, men den klarer sig kun qua vrert for de strukturer, vi kalder
for organeller og maske kan betragte som delvis levende veesener.
Det er meget svsert at trrekke nogen grrense. Men vi kan forsegsvis
afstikke en zone for alt det, der pa engang beerer prseg af at vsere
levende og ikke-levende.

Gar vi fra de levende bakterier til smittekim en fuld etage under
dem, kommer vi til virus-klassen. Vira kan ikke drzebes. Altsa er de

18*
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ikke levende i samme forstand som et dyr eller en plante er levende.
Men et virus er en orga nisme) ikke blot et stof bestaende af et over­
made stort enkeltmolekyle. Nogle vira er sa simpelt byggede, at man
nresten kan sige at de er helt uden krop. De bestar da blot af en lille
ring af arvestof, DNA, omfattende 6-10 gener. Eksempler he rpa fin­
der vi blandt nogle smalegemer , hos bakterier kaldet for episomer.
Efter japanske undersegelser kan generne i episomerne mutere, f. eks.
i r et ning af modstandsdygtighed mod et bestemt antibiotikum. De
formerer sig hurtigt, og man taler ligefrem om "smitte" bakterierne
imellem "med modstandsdygtighed" imod nye medikamenter. Proble­
met er just oppe i tiden og er af meget stor betydning i den medicin­
ske verden. Smitten kan overfcres fra bakterie til bakterie gennem
smalle kanaler, benzevnt "pili" , f. eks. fra en colibakterie til en tyfus­
bakterie. Disse pili (ental pilus) er blevet betragtet som konjugations­
rer dannet af en bakterie, der gennem det sager kontakt med en anden
af "andet ken" . Da pilus kan forbinde helt artsfremmede bakterier, er
der nseppe tale om nogen egentlig kennet akt. Derimod bringes tanken
ind pa , om ikke det virusagtige episom selv er den fremkaldende ar­
sag til pili-dannelse? Bakteriofag T 4 har sin egen "pilus", men
episomet lader bakterien gore den for sig.

Det pa figur 2 afbillede herpesvirus er forsynet med en kapsel,
der er ligesom besat med metrikker, Inde i kapsel-hulrummet ligger
en DNA-krede oprullet. Partiklen kan ikke ande, ikke tage nsering,
ikke drrebes, Men den er aktiv. Er den levende? Det kan man neeppe
sige, thi intet middel uden ild og lign. kan sla den "ih jel" . Herpes
fremkalder sar omkring munden hos mennesket. Herpes kan "ligge
i dvale" i lange tidsrum, men bryder fer eller senere ud igen. Nogle
af de kapselklzedte vira besidder evnen til at forbinde sig med hin­
anden regelbundet til tredimensionale krystaler (deres egne kapsler
kan ogsa vsere af regelbundet krystalform, se fig. 2). Krystaldan­
nelse er et hos de levende celler og organismer ganske ukendt freno ­
men. Ogsa visse proteiner har man kunnet bringe til krystallisering.
Krystaldannelse plejer at vrere de simple, absolut ikke-levende stof­
fers kendemrerke. Hvad skal man sa tro om vira? Fra krystallens
stive struktur kan partiklerne dog frigeres og atter bli ve vir ulent e.
Vi ma erindre, at det er virus-kapslerne, der forbinder sig i krystaller.

Mest udviklet blandt vira er gruppen af bakieriojaqer, ordret over­
sa t: bakterieredere. Navnet er dog lidt fejlagtigt, thi en bakteriofag,
der er mere end 200 gange mindre end en colibakterie, kan selvsagt
ikke opsede denne ; men den bringer bakterien til opl esning, lysis . Den
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-KAPSEL

BAKTERiofAC>. Tit

Fig. 2. Forneden til venstre i figuren ses en kapsel af herpes-virus,
der hos mennesket giver sar omkring munden. Midler imod dette ken­
des ikke. Den mangekantede kapsel er som dsekket af metrikker.

Staende i midten ses et bakterie-virus med den officielle betegnelse T 4.
Tegningen er udfort efter elektronfotografier offentliggjort i Scientific
American 1967. Tegningen er kun let skematiseret. Bakterie-vira kaldes
ogsa for bakteriofager, "bakterieredere", bakterie-oplesere ville have veeret
mere korrekt. T 4 er af meget sammensat skikkelse og minder umiddelbart
om tegneseriernes "marsmrend". Den store kapsel foroven er sammenbyg­
get af 30 prrefabrikerede lige store, ligesidede proteinplader. Det er et
kort, femkantet prisme, endende i to femsidede pyramider. I hulrummet
ligger den lange DNA-tr~d-ring.Ned fra kapslen g~r et smalt rcr, der til
sin tid skal tjene som kanyle. Under kapslen en krave og omkring kanylen
en spiral af kontraktibelt protein. Kanylen stikker lest igennem en sakaldt
ankerplade, der er forsynet med gribere. Pa ankeret er tillige heftet 5,
maske 6 tentakler; nar disse lange folere har f~et bererlng med en coli­
bakterie, sker der en hurtig sammentrrekning af spiraltradens molekyler,
idet ankeret griber fat, og kanylen jages gennem bakteriens hud. DNA­
traden glider ind i bakteriekroppen, og nu sker der to ting: DNA-tr~den

spaltes (den er en dobbelthelix, d. v. s. snoet dobbelttrad) , og nye dobbelt­
trade dannes, s~ mange som der skal blive af "b0rn". Derrieest prsef'abri­
keres alle de lese del til de nye bakteriofager, som sluttelig bliver samlet
deraf. Rent symbolsk har jeg tegnet sadanne prrefabrikater sveevende i
plasmaet omkring den frerdige bakteriofag. Grundmaterialerne til de los e
dele tages fra bakteriens plasma, men fabrikationen styres af moderorga­
nismens DNA-kodeb~nd. Det hele sker hurtigt, og kun 13 minutter efter
smitten er 200 frerdige. Et sidste enzym bliver dannet, lysozym, og det be­
virker bakteriehudens oplesnlng indefra. Ud i den omgivende veedske tree­
der nu de nye bakteriofager, parate til at smitte. Af moder-bakteriofagen
er nu kun den ydre mekaniske "skal" tilbage. 'I'ernt for den DNA-trad,
hvortil betegnelsen "levende" bedst kunne have veeret knyttet,
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mest udviklede blandt bakteriofagerne er vel den afbildede med beteg­
nelsen T 4. Den er en ))maski ne(() som skaber sine bern ved hjzelp af et
kodeband (DNA). Ferst prrefabrikeres Iesdelene, siden samles de.
Nar bakteriofagen er frerdig, har den straks sin fulde sterrelse. Den
vokser altsa ikke i almindelig forstand. Dens bygning er forunderlig,
mest mindende om en "marsmand", saledes som tegneserierne fore­
stiller sig ham. Den har everst en kapsel sammensat af 30 ligesidede
trekanter, hver opbygget af proteinmolekyler. I kapslen er der en op­
snoet DNA-trad omfattende omtrent 100 gener (svarende til produk­
tionen af 100 forskellige proteiner) . Under kapslen findes en krave.
Fra kapslen gar der nedefter et rer, der kommer til at fungere som
kanyle, nar bak.teriofagen angriber bakterien. Om reret snor der sig
en spiral af kontraktibelt protein. Forneden er der et sakaldt anker
samt 5-6 tentakler, lange og med et knsek. Nar de bererer en bakterie,
i dette tilfrelde Bacterium coli) trsekker spiralen sig kraftigt sammen;
idet ankeret holder fast, stedes kanylen dybt i bakterien. DNA-traden
baner sig vej ind i bakterien, og produktionen - man kan nresten
sige fabrikationen - af enkeltdele til ca. 200 nye bakteriofager tager
sin begyndelse. Samtidigt seettes bakteriens DNA ud af funktion. I

sjeeldne tilfrelde kan lidt bakterie-DNA komme med ind i en ung bak­
teriofagkapseI. Det hele sker over me get korte afstande og derfor
meget hurtigt. Pa kun 20 minutter er ea. 200 nye bakteriofager dan­
net. Det sidste, der sker, er, at et sidste enzym opleser bakteriehuden
indefra. Lysis indtrseder, og bakterien er borte, "redt". Bakteriofag­
famomenet er kendt allerede fra 1909, da n'HERELLE ferste gang iagt­
tog huller i bakteriehinderne forarsaget af et dengang ganske usyn­
ligt bakterie-smitstof. Nu kan bakteriofagernes struktur ses i elek­
tronmikroskopet.

Det er naturligt, at man stiller sig sporgsmalet.: Er bakterio­
fagerne fuldt levende? Svaret ma delvis blive negativt, thi bakterio­
fagerne viser ingen livsfunktioner, d. v. s. de tager ikke nsering til sig,
har derfor heller intet stofskifte, de vokser ikke, men fedes (kodes)
fuldt feerdige. De kan formere sig, men ger det pa den ejendommelige
made, at de udtemmer deres DNA i en levende bakterie og lader dette
kodeband "kode" dannelsen af et stort antal "unger" sa at sige pa
samleband. Bakteriofagerne er mere at ligne ved maskiner end ved
levende cell er. Svaret pa vort spergsmal ma da blive, at bakterio­
fagerne og de andre vira er vcesener) men ikke-Ievende. Dette ses bI. a.
af, at de ikke kan edelsegges uden ved ild (eller tilintetgeres af den

angrebnes modstoffer). En celle kan de; derfor kalder vi den for
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lev ende. En bak t eriojaq, derimod, kan ikke d0 og derfor ke n. den

helZer ikke besidde Ziv.

Vil man gore alt dette op, ma man sige, at der ikke findes nogen
skarp grsense, pa den ene side af hvilken alt kan karakteriseres som
levende, pa den anden side alt kan beskrives som ikke-levende. Der
er derimod en ret bred zone) mellem hvis ydergrrenser tingene beere r
przeg af bade liv og dad pa engang. Ik ke alle kan betegnes som veese­
ner, saledes som tilfreldet er for bakteriofagerne. Lad disse sta riser­
mest de egentligt levende celler. Lidt lrengere nede star da episo­
merne, der er negne vira, som lever i symbiose med en vrertbakterie,
og mitochondrierne, der varetager vigtige funktioner i cellerne. Men
begge kategorier viser deres karakter af vcesen ved at besidde deres

eget ar vestof i fo rm af DNA. Plastiderne er i samme klasse og besid­
der muligvis ogsa eget arvestof (kan mutere). De kan ikke klare sig
i den ydre ver den, men er fuldt afhrengige af vrertcellen. De er veese­
ner, maske af lavere grad end vira, hvormed de i evrigt slet ikke ma
sammenlignes. Lysosomerne er slet ikke at betragte som vzesener,
men som neutrale proteinsrekke med et me get broget indhold af
hojaktive enzymer af sa farlig karakter, at de ma vzere "bag las og
sla" . Disse enzymer er kemisk definerbare stormolekyler, men med
funktioner af rovdyrkarakter. De .J ugter " lidt af liv. Med enzymerne
er vi naet til zonens nederste grsense. Herfra og til atomkernens mind­
ste bestanddele er der ikke liv lrengere.

For at afrunde denne dref'telse af et sare vanskeligt emne, vil jeg
tillade mig a t fortsrette, som jeg begyndte og tage traden op pa en
sadan made, at je g igen arbejder mig nedefra og opefter. Jeg starter
saledes pa ny sa langt nede, at der ingen tvivIer hos nogen, at de
stojjer, der fremhreves, er ikke-levende. Med stof i almindelig betyd­
ning mener jeg et af ensartede molekyler sammensat materiale ­
ganske uanset om dette materiale er i luftform, i flyden de form, eller
er krystallinsk. Stof har molekylser struktur, men ikke organisation,
endsige arbejdsdeling. Stoffer, hvis molekyler indeholder kulstof, kal­
der vi gerne for organiske, fordi mange af dem optrzeder i og dannes
af levende organismer. Det kan vsere stoffer af forbleffende stabilitet
trods stor molekylevregt. I nyeste tid har man i afrikanske sediment­
lag af 3,1 mias selde kunne pavise en hel rrekke organiske stoffer.
Stenarten knuses , og der lav es et udtrrek med trzesprit, hvorefter man
ved t yndtlags-kromatografi og belysning ger de forskellige stoffe r
kendelige. Disse fossile organiske stoffer har i sin tid vseret skabt i
levende organismer, formentlig blagrenalger, som dog i stenarten ikke
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kan spores lrengere. De neevnte stoffer er skabt af noget levende, men
er ikke selv leven de og har aldrig vreret det.

Aminosyrerne, som tidligere er omtalt, er heller ikke i sig selv
levende, men de indgar i tur og orden i proteiner, som er polypeptid­
kreder, der har faet form ved lesere eller fastere oprulning og fast­
hol delse af formen gennem brint- og svovlbindinger. Proteinerne er
gennem deres indre opbygning blevet tU m er e end blot og bart sum­

men af de ami nos yr er , som i ndgik i dem*) . Det kan dreje sig om et
antal fra 100 til 500 aminosyrer. Proteinerne er af mange slags, men
den gruppe, som kaldes for enzymer, er meget specifikt aktive, og
denne aktivitet skyldes netop formen og strukturen. De er en lille
smule mere end blot og bart stof.

Kommer vi til vir us-gruppen, finder vi, at mange af dem bygger
sig sindrige boliger, ja, former sig som sindrige maskiner. Alt dette
sker gennem kodning, saledes at en fremmedorganisme, en bakterie
eller anden celle leverer byggestofferne; T4 er organiseret, saledes at
forsta, at dens forskellige af protein opbyggede dele har forskellig
funktion. Bakteriofagen T4 er et vresen eller en organisme, men den
er ikke-Ievende. Den optager ikke nsering, og formering sker uden
for den selv.

Ferst i cellen med dens enorme formbarhed og forskellighed i
funktion og form finder vi liv med stofoptagelse, fordejelse, energi­
produktion og -forbr ug og genopbygning. Som cellen ovenfor er skil­
dret med den regerende kerne med dens DNA-kodeband, de vekslende

tidspunk ter for de enkelte geners oir ke, proteinkodningen pa riboso­
merne, fordejelsen i lysosomerne, energiproduktionen og andingcn i
chondriosomerne o. s. v. er den blevet et sserprreget samfund af ele­
menter, der ikke hver is eer kan betegnes som levende, men som i sam­
arbejdet skaber dette underlige li», der brat kan ophere ved deden.

Af alt dette skulle fremga, at der ikke kan anssettes nogen skarp
qrtense mellem det, vi kalder fo r fuldt levende, og det, vi betegner for
fuldt ikke-levende. Men mellem disse to tilstande er der en zone, hvor
alt det mellemliggende finder sin plads.

* ) Denne sretning, hvis tanke jeg udtrykte i "Vor Viden", Ok tober 1949 ,
p eger, hvad jeg dengang var uvidende om, pa noget centralt i den rus­
siske filosofi , der beerer navnet: Dialektisk materialisme. Det var trylle­
ordet i enhver kommunistisk diskussion, urorstaeltg for den uindviede.
Det morede mi g me get, at jeg uforvarende havde "genopfundet" denne
filosofi.



- 281-

RESUMlrJ

Hvis vi nu skal sammenfatte det her fremsatte i ord, har vi pa
den ene side celler og bakterier som de helt levende mindste-organis­
mer kendetegnet ved stofoptagelse, vrekst og stofskifte (anding) ­
pa den anden side som repreesentanter for en ikke-Ievende natur de
simple indtil meget komplicerede kemiske forbindelser uden selvfor­
meringsevne og uden stofomsretning. Mellem disse to grsenser fore­
stiller jeg mig da en bred zone af strukturer, der hverken kan dem­
mes helt levende eller helt ikke-levende. Som de "mest levende" har
vi vira og bakteriofager, og som de mindst levende den store gruppe
af proteiner (enzymer o. s. f.) . Fordelt i zonen finder vi en del selv­
formerbare organeller som mitochondrier, episomer samt - og frem
for alle - DNA, i en cellekerne eller fritliggende.

Kebenhavn, august 1968.
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SVALBARDS STORSVAl\1PAR
I LITTERATUR OCH NATUR

Av STIG WOLDMAR

SUMMARY

The macromycetes of Svalbard in literature and nature.

Information is given about finds of larger fungi of Svalbard,
described in the literature. Also researches in Greenland and in
northernmost Scandinavia are mentioned. The author presents some
excerpts from entries during visits in Spitsbergen 1967 and 1968.

Floran pa den arkipelag i norr, som brukar benamnas Svalbard,
d. v. s. Spetsbergen jamte Bjornon, Viton, Kong Karls land och Hopen,
ar relativt val kand - pa ett undantag nar, storsvamparna. Fanero­
gamer, mossor och lavar ar val representerade i allmanna och enskilda
herbarier, medan storsvamparna, makromyceterna, ofta f6religger i
daligt material eller saknas. Anledningen hartill ar latt att torsta.
Forskningen har haft traditionell inriktning pa karlvaxter, mossor
och lavar, och efterhand som kannedomen om dessa vaxters syste­
matik, ekologi, morfologi o. s. v. okats, har nya problem kommit i
blickpunkten. Herbariematerial har harvid kunnat anvandas och be­
arbetas, vilket ayen varit fallet med de pa de namnda vaxterna fore­
kommande mikromyceterna.

Annorlunda har forhallandet varit med storsvamparna. Tecknin­
gar och beskrivningar av farskt material har varit nodvandiga, men
stallt stora krav pa insamlaren, som dock i senare tid haft stor hjalp
av den moderna fototekniken. Vatkonservering i sprit eller formalin
har visat sig svarbemastrad. Forst genom det numera anvanda tork­
ningsf6rfarandet, lanserat av bl. a. LUNDELL & NANNFELDT i "Fungi
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exsiccati suecici", har man lyckats att at eftervarlden herbariemas­
sigt bevara insamlat storsvampmaterial.

Om man bortser fran nagra enstaka fynd av den norske geologen
J. M. KEILHAU och de n danske botanisten J. L. VAHL, publicerade i
bl . a. "Botaniska Notiser" 1840 , bor den finlandske mykologen P. A.
KARSTEN fa aran av att ha lamnat det forsta bidraget till kanne­
domen om Svalbards storsvampflora. I Sv. Vetenskapsakademiens
,,6 fver sig t " for ar 1872 foreligger namligen en avhandling av honom
med titeln "F ungi in insulis Spetsbergen et Beeren Eiland collcti".
Den artlista KARSTEN har framlagger upptar for Spetsbergens del
12 agariceer, 2 gasteromyceter och 2 discomyceter, de flesta insam­
lade av THORE M. FRIES under en resa till Spetsbergen 1868 och art­
bestamda av dennes beromde fader, ELIAS FRIES.

Frfm vart arhundrade f'oreligger nagra intressanta arbeten om
Spetsbergens makromycetflora. Salunda innehaller den 1945 nedlagda
engelska tidskriften "The Journal of Botany" i sitt sista band (voI.
80) en avhandling av C. G. DOBBS: "Note on the larger Fungi of
Spitsbergen" 1942. DOBBS' material - ett 20-tal arter - i huvudsak
insamlat yid Billefjordens inre delar och i Longyeardalen, ger for­
fattaren anledning till nagra allmanna reflexioner angaende Spets­
bergens storsvampar, sarskilt deras forekomst och spridningssatt,
Att svampfloran ar sarskilt rik i Svalbards vatmarker anser DOBBS
bero pa den tamligen hoga humushalten i dessa marker. I art- och
individrikedomen i bebodda trakter ser han ett kriterium pa manni­
skans roll som spridningsframjande faktor. Det ar emellertid troligt,
a t DOBBS overbetonar denna roll. Pa det manniskofattiga Svalbard ar
och fcrblir det med storsta sannolikhet ishavsvindarna, som mest
bidrar till svamparnas spridning.

I "Notes on Arctic Fungi" (1950) presenterar ASBJORN HAGEN ett
20-tal hogre svampar insamlade av P. F. SCHOLANDER (under prof.
HANs AHLMANN'S Spetsbergsexpedition 1931), A. P. G. MICHELMORE
(The Cambridge Exp. to Edge Island 1927), HANNA RESVOLL-HoLM­
SEN (material fran 1907) , JOHN EGELAND m. fl. Av stort intresse ar
uppgiften om TH. IVERSEN'S och E. KOEFOED'S fynd av Psalliota arven­
sis pa Hotellnaset (se nedan).

Under 1958 hemforde en polsk expedition en samling storsvampar
fran Spetsbergen. Samlingen, som var i daligt skick, bearbetades av
dr. ALINA SCIRGIELLO yid Warschavauniversitetets institution for
systematisk botanik. 10 ar t er blev harvid bestamda, varav 8 visade
sig vara nya for Spetsbergen.
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Slutligen kan namnas ESTERl KANKAlNEN'S, PAULA KARLSTROM'S
och HELl HElKKILA'S anteckningar fran en resa till Spetsbergen som­
maren 1966 (Luonnon Tutkija 71, sv. overs.). Har behandlas stor­
svamparna yid Gronfjorden, i Longyeardalen och i Ny-Alesundsom­
radet. De fcrekommande Galerina- och Omphalina-arternas para­
sitara forhallande till mossor (Drepanocladus- och Calliergon-arter)

och vissa Omphalina-arters roll som Basidiolichenes-komponenter
diskuteras i anslutning till de senaste arenes forskningar. Marasmius

epidryas antecknas f. f. g. fran Spetsbergen.

En kort resume over litteraturen om Spetsbergens makromycet­
flora yore helt ofullstandig, om ej de viktigaste av de arbeten om­
namnes, som beror den subarktiska storsvampfloran. Det ar emeller­
tid diskutabelt, om gransdragning mellan arktisk och subarktiskt i
forevarande sammanhang kan vara berattigad, da praktiskt taget
alla de pa Spetsbergen f'orekommande arterna aterfinnes i nordligaste
Skandinavien. Det torde snarare forhalla sig sa att en mot norr till­
tagande uttunning av artsortimentet foreligger, stundom aven en
modifiering av arterna, beroende bl. a. av det hardare klimatet. For­
hallandena ar nagot annorlunda pa Gronland. Har raknar MORTEN
LANGE ("Macromycetes" Ill, p. 104) med ett 20-tal storsvamparter,
"restricted to arctic-alpine areas, or rarely occurring outside these
areas". De foljande listorna upptar emellertid 65 arter, som ayen
forekommer i sydligare trakter.

Ar 1911 utkom LARS ROMELL'S "Hymenomycetes of Lappland".
Ett 50-tal arter, huvudsakligen polyporaceer, blir har utforligt be­
skrivna. TH. C. E. FRIES beskriver under aren 1914-192110 gasteromy­
ceter fran den svenska lappmarken. Harifran foreligger aven ett stort
antal fynd redovisade i LUNDELL & NANNFELDT'S ovan namnda
exsickatverk.

PlLA.T & NANNFELDT'S "Notulae ad cognitionem Hymenomycetum
Lapponiae Tornensis (Sueciae)" (1954) upptar forutom en utf'orlig
bibliografi ett 20-tal arter f'ran det behandlade omradet. Av de ny­
beskrivna markes Omphalia luteovitellina PlLA.T & NANNFELDT, som
senare antraffats pa Spetsbergen.

I samma omrade har MORTEN LANGE tidigare (1945) exkurrerat.

Han redovisar harfor i "Mykologiske Indtryk fra Lapland" ("Friesia"
Ill: 3). I utf'orliga artlistor markerar han storsvamparnas frekvens
inom de olika hogfjallszonerna. Fran samtliga meter vi pa Spetsber­
gen vaxande arter.

Ett viktigt bidrag till kannedomen om den subarktiska svamp-
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floran utgor JOHN ERIKSSON'S utforliga avhandling om de "ved­
boende" svamparna i Muddus nationalpark (1958) . Av det har be­
handlade svampmaterialet kan man av forklarliga skal ej vanta sig
att finna manga arter pa det tradlosa Svalbard. Pa gammalt virke i

Longyearbyen har jag emellertid funnit St ereum sanguin olentum
(A. & S. ex FR.) FR., Sistotrema coroniferum (v. HOHN. & LITSCH.)
DONK, och Litschaurella abiet is (BOURD. & GALZ.) OBERW. (det . J OHN
ERIKSSON) . Benamningen "storsvampar" ar visserligen ej t illamplig
for dessa arter, men de namnas har, da de ej tidigare antecknats
fran Spetsbergen.

Det bor ocksa namnas, att ett intensivt mykologiskt fo rsknings­
arbete bedrives yid Kevo subarktiska station i nordligaste Finland.
Salunda har man dar agnat sarskild uppmarksamhet at "dubbelorga­
nismerna" Botrydina vulgaris och Coriscium viride) som vis at sig
vara uppbyggda av Coccomyxa-alger och svamparter horande t ill
slaktet Omphalina (HEIKKILA & KALLIO, 1966 ). En utforl ig fo r teck­
ning over N ordkalottens svampar finnes i KALLIO & KANKAINEN:
"Additions to the mycoflora of northernmost Finnish Lapland"
(1967) .

Av vad som namnts torde framga, att uppgifter om Svalbards
storsvampflora finnes att fillga om an sparsamma och i nagra fall
dolda i relativt svartillgangliga arbeten. Sedda i samband med den
makromycetforskning, som under de senaste artiondena bedrivits pa
Gronland och i nordligaste Skandinavien, kan dock grunddragen skon­
jas av den hogre svampfloran pa Svalbard.

Slutligen nagot om annu icke bearbetat material. Som man kan
vanta har norrmannen gjort betydande insamlingsarbete. Lektor JENS
STORDAL och intendenten vid 'I'romso museum OLA SKIFTE har fore­
tagit insamlingar pa skildra platser pa Svalbard. Materialet ar mig
veterligt annu ej publicerat.

Under nagra sommarveckor 1967 och 1968 insamlade under t ecknad
i Adventdalen, Longyearbyen och i den omgivande trakten en kollek­
tion storsvampar, representerande ett 50-tal arter . Materialet har
oversants t ill Institutionen for systematisk botanik i Uppsala , dar
det kommer att bearbetas. I avvaktan harpa kan nagra ut drag ur
dagbockerna fran exkursionerna anforas.

Laccaria laccata har jag antecknat fran flere lokaler , av en en rod­
akti g form (var. rosella? ). Pa en fjallsluttning yid vagen t ill Hotell­
naset fann jag ett flertal ex. av L. amethqetina, som savitt jag vet ej
t idigare antecknats fran Svalbard.
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En overraskande stor koloni - ett 20-tal exemplar - av vackra
champinjoner, Iormodligen Psalliota campestris eller narstaende art,
fann jag den 24/7 1967 i Longyearbyen ej langt fran kyrkan. Cham­
pinjonfynd pa Spetsbergens karga tundramark ar onekligen over­
raskande, och det ligger nara till hands att anta, att arten blivit
"kulturspridd" i senare tid. Sa bor mahanda forekomaten tolkas, men
det ar anmarkningsvart, att KARSTEN har antecknat Psalliota cam­
pestris fran samma trakt och i vackra exemplar: "Pulchra, bene evo­
luta specimina circa Adventbay initio Augusti sunt lecta". Det var
formodligen THORE FRIES, som gjort insamlingen. Vid min aterkomst
till Longyearbyen 1968 sokte jag upp champinjonlokalen, men den
var tyvarr forstord av vagmaskiner, buldozers.

Jag skulle emellertid annu en gang traffa pa champinjonlokaler
pa Spetsbergen, namligen pa Hotellnaset.") Jag fann namligen dar
i slutet av juli 1968 tre kraftiga Psalliota-exemplar, nagot defer­
merade av den ogynnsamma grogrunden. De vaxte namligen pa en
hard vagbana och formligen trangde sig upp ur den asfaltharda kol­
stybben. Arten stammer habituellt val med FRIES' teckning av Psal­
liota arvensis i "Sveriges atliga och giftiga svampar", tavla IV.

Aven fran Hotellnaset foreligger ett tidigare champinjonfynd, om­
namnt i HAGEN a. a. sid. 23: ,,-TH. lVERSEN och K. KOFOED collected
fine specimens of Psalliota arvensis (SCHAEFF.) FR. in Adventfjorden:
Hotellneset, Aug. 16, 1925 (pileus 8-10 cm broad, stem c. 6 cm high,
c. 1,5 cm thick). Motsvarande av mig antecknade matt ar : "Hatt
7-10 cm - Fot 5-6 cm". Fotens tjocklek ar pa de torkade exemplaren
c:a 1 cm.

Annu en champinjonart antecknade jag f'ran Hotellnaset, en art
som nara overensstammer med Psalliota comptula sadan denna be­

skrives av M0LLER i "Friesia" IV: 3 och ar tecknad av LANGE i "Fl.
Ag. Dan.", tavla 136 A.

Sommaren 1968 var mycket torr i trakterna kring Isfjordens inre
delar. Detta satte sin pragel pa svampfloran. Sa t. ex. var Russula­
arterna, som man kunde iakttaga har och var pa fjallangarna som­
maren 1967, sallsynta det foljande aret och dartill exceptionellt sma.
De fatal exemplar jag insamlade synes representera tre arter.

Spindelskivlingarnas art- och individrikedom forvanade mig, da
jag och sakerligen manga med mig forbinder dessa svampar med

4<) Hotellnaset har narnn efter ett hotell, sorn byggdes 1896 pa strandpar­
tiet v . om Adventfjordens yttersta del. Rorelsen upphorde cfter tva ar
och har sedan ej aterupptagrts.
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genuin skogsmark, dar atskilliga arter bildar mykorrhiza. Om Salix­
arternas rotsystem bildar substitut for skogstradens rotter ar disku­
tabelt, men faktum ar att Cortinarius-arterna mycket ofta forekom­
mer tillsammans med Salix polaris och /eller S. reticulata.

Av ovriga slakten, varav materialet annu ej artbestamts, har jag
antecknat bl. a. Galerina, Hebeloma, Psilocube, Naucorui, Mycena}
Lactarius och Inocybe. Det skulle gladja mig, om detta material i sin
helhet kunde utgora ett bidrag - om an sa litet - till kannedornen
om Svalbards makromycetflora.

Till Styrelsen for VILHELM och MARTINA LUNDGREN'S Vetenskapsfond,
som gjort det ekonomiskt mojligt for mig att foreta min andra resa till
Spetsbergen, f'ramfores harmed ett vordsamt tack.
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