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SUPPLEMENTARY NOTES ON BASIDIOCARP ONTOGENY IN AGARICS 

A.F.M. REIJ NDERS 

Amers{oorr• 

Basidiocarp ontogeny ill described and illustrated of eight spt.o.cics of agarics, viz. 
Jlygrophoropsis aurontioco. /lygrophoms pudorinus, Tricholoma popu/inum, T. 
usraloldes, T. vaccil!um, Morosmieltus candidus, Morasmius wy nne/. and Pond/us 

mitis 

In many cases it stiJI is no t clear to what ex tent on togene t ic structures of basidiocarps 
of aga rics can be used as taxo nomic characte ristics. Earlier ( Reijnders, 1963) we pub· 
lished a table wit h data o n the deve lopment of the basidiocarp of 232 spec ies of Agari· 
cates. Although the da ta of some of these species were st ill incomple te, a number of 
regu larities or conformities be tween allied species became nevertheless appa rent from 
the table. The difficulty of the application of these data in systematics is that. in most 
cases. they arc know n of too few species. For instance. it is not known if a spec ial struc­
ture is correlaUve with o ther features and consequen tly is characteristic of a ce rtain 
group; in o ther words, the limits o f the differen t structures arc insufficiently known. 

Although veils in matu re basidiocarps arc only remnants of primordial struc tures and 
thus can be studied be tter and more completely in the primordium, one can de termine 
thei r presence or absence with rout ine me thods in all species of a monographica lly treat · 
cd group. The development of the ve ils in the primordium . is onl y to be studied by 
time-absorbing technics and is known in only a few cases. That counts even more for 
another aspec t of basidiocarp deve lopment: the succession of the internal differentia ­
tion of stem, cap and gills. 

When only a limited amount of data arc ava iJablc one is easily inclined to generalize ; 
the applica tion of ontogenesis in mycological taxonomy indeed brist les with such often 
unwarrented generalisat ions. 

Yet in a comple tely elaborated taxo nomy the characterist ics of o ntogenesis will have 
to play their rightful! pa rt. It has already often been sa id that in a taxonomy ren ec ting 
natural affinit ies, all charac terist ics have to be weighed by their importance. So we are 
still intent on extending our invest iga tions on ontogene tic struc tures in agarics as far as 
they arc perceptible by the light-microscope (a limiting factor is often the difficulty to 
collec t pr imordia of the des ired species). In the fo llowing notes we present the resu lts of 
our studies of anothe r eigh t spec ies. 

• Address: The Schuilenburght U72. Schuilenburge rplcin I. 38 16 TD Amcrsfoort, Netherlands. 
I 



P E RSOO N I A - Vol. 12, Part 1.1 983 

Hygrophoropsis aurant iaca (Wu lf. : Fr.) Ma ire 

l . He re we arc C011ccrned wilh a pure stip itocarpous species. The firs t stages of the 
deve loping basid iocarp consist of long very slender ste ms, even up to 1- 2 em high. 

Fig. I shows the mic rophoto of a top of such a stem; width app rox imately 345 J.Llll . 
In general the hyphae arc pa rallel. bu t not strict ly so: they arc d ivided into shorl , b i· 
nuclea te ce ll s of a ra ther varyi ng wid th (2-7.5 ~-Un). 

2. The cap comes into being because hyphae a t the top of the s tem change direc tion 
and bend outward . Consequen tl y the uppe r pan widens and a chromophi lous rim deve l­
ops in which the radial hyphae run paraiicl. At the same time the hyphae in the cent re 
of the stem du no t grow stra ight upwards anymore but begin to inte rt wine and the cells 
arc becom ing wider (up to 10 J.Llll ; those in the section of the cap have an average widt h 
of± 6.5 1-011 : in the stem only 3- 5 pm). Fig. 3 shows a media n sect ion of a cap at tha t 
stage. At the underside o f the cap and decu rren t on the sti pc the fo rmation of anasto­
mosing ve ins has already sta rt ed by now. These ve ins arc lined with a hymcnia l palisade 
(width of the clements± 5 J.Llll) in which already nume rous slender basidia (diam. ± 7 
llJn) wit h mature spores are presen t. Th is pa li sade conlinuesover about lmm downwards 
along the stipc ( Fig. 5) and the n cha nges in to a more irregular covering with strongly 
branched hyphae , ofte n with club-shaped ex tremities (d iam. ± 6.51lJn) (Fig. 6). On the 
surface of the cap we already fi nd some differe ntiation. viz. a laye r (50- 60 J.lm thick) in 
wh ich the hyp hae arc close ly interwoven and in which man y ramifica t ions take place. 
The hypha! tips tend to turn oulwards and make the surface more o r less fe lty ; some­
t imes they form a loose pal isade. 

3. A tange ntial sec tion shows clear ly that gill -fo lds are joined by anastamoses ( Fig. 2: 
wid th of the sect ion of the cap± 3.5 m m). T he desc riptio ns of the gi ll ·trama by KUh ner 
( 1980: 652). by Singe r (1975: 688) a nd by Corner ( 1966: 134) a rc ra ther di fferent, al· 
though all three au thors recognize a mcd iostratum , whic h has a loose tex ture and ou ter 
laye rs consist ing of hyp hae or cells wi th muci laginous wa lls. de nse ly packed together. 
Singer d istinguishes in these ou ter layers a hymcnopodium and a subhymenium but he 
adds that the latte r is only slightl y diffe rentiated from the fo rme r. Apart from the fac t 
that in our opinion the te rm ' hymcnopode' is rather quest ionable in such cases , we were 
unab le to de tec t any differentiat ion in the outer laye rs, which have ma inly a ce llular 
structu re wi th some short sca ttered hyphae and a widt h of 20 p.m (also accord ing to 
Corner). With respec t to the mcd iostratum: KUhne r observes in cross-sec tions a wedge­
li ke struc lUre, with the sha rp angle po inting towards the edge of the gill , consisting o f 
loosely interwoven hyphae like in the trama of I he cap ('aCrifcre comme Ia chair pilCi­
que'). T hough he did not observe dive rgent hyphae he quo tes Singe r's men t ioning of 
such hyp hae in the hymenopodiu m ('but this d ive rgence is incons tant and no t pc rsis· 
tan t' ). 

When we fo llow th e fo rmat ion of the gills from the beginning (Fig. 4) we must con­
clude tha t the fo lding-ac tiv it y is exclusive ly brought about by infla tion of the narrow 
cell s o f the subhymcn ium and the hyme nial p;l lisadc. In this manne r arise the shallow 



REIJNDERS: &sidiocorp ontoge"y in ogorics 

folds nca r the margin of the cap. There is neither in the beginning nor afterwards any 
pushing done by the hyphae of the mcdiostratu m: some hyphae of the pilcal trama arc 
simply taken along with the folds ; they may ramjfy and increase in number to a certain 
ex tent and show a somewhat divergent or axilla ry arrangement, but the const ruct ion 
remains so loose that there are finaJJy only a few hyphae which traverse the space be. 
tween the lateral strata. Corner mentio ns tha t the trama becomes: ' hollow and mucila· 
ginous' (Fig. II) . KUhner was struck by the fac t that the hnnellae of Hy groplw ropsis 
easily split along the medial plane. This is no t caused by the divergen t trama with a 
mediostratum of strictly parallel hyphae as in Limac1iun, but by the almost empty space 
be tween the lateral laye rs. 

It must be stressed that the hymenophoral trama of Hygrophoropsis is quite different 
from the divergent (o r somewha t bila tcml) trama of the Boletaceae and the Pa.x illaceae , 
etc. The relation of Hygroplwropsis with the latter fa mily has been thought to be proved 
by the presence of a pulvinic·acid derivate, bu t can by no means be b3sed on the struc· 
ture of the gill-trama, which is more similar to that of Camharellus. 

Hygrophorus pudorinus (Fr.) Fr. 

At present it is general practice to divide Fries' large genus Hygrophorns into diffe r­
ent genera. In the flrst place the three sec tions, in to which Fries divided this genus, have 
been raised to the rank of genus. Limacium is one of them, now bearing again the name 
Hy grophorns (s.str.). This genus is specially characterized by the permanent ly divergen t 
gill·trama and the usually viscous covering of stem and cap. As to the deve lopment , a 
certain amou nt of species o f th is genus have been examined with few differences between 
them (sec Reijnders 1963 : 146). To this we should Li ke to add some more observa tions. 

I. flygrophonlS pudorinus is :1 species with large basidiocarps. The primordia show a 
st ipitocarpous deve lopment. Soon a ring-shaped edge growing outward originates at a 
short distance below the top of the primordial stem. This is the beginning or the cap. 
The youngest stage represented (Fig. 7) has a diameter of 4.2 rnm where it is wides t. In 
th is median section o ne ca n see the edge of the cap turning downward and inward. 
Lamellae arc already present as well : shallow folds with divergent trama. The tissues of 
stem and cap differ already conside rab ly bu t the demarcation is not clear. In the stem­
part the hyphae are more or less parallel. They arc not ye t strongly inflated (d iameter in 
the base up to 10 J.Un , higher up in the stem 6 pm on an average). The hyphae in the 
pi leus are intricate: their width is on the whole somewhat larger (diam . up to II J.Ull). 
Th is is also the case above the lame llae . Paralle l hyphae arc ra ther rest ricted to the edge 
of the cap. 

At the outside o f the stem, especially in the upper part, o ne fmds thin hyphae (diam. 
± 3 pm) which are more or less interwoven , but underneath the edge of the cap they 
form bundles which are directed outwards and here this laye r is widest (± 250 J.Utl). 

Fig. 8 shows the edge of the cap in a younger stage (largest width 1.8 J.Utl) than in the 
above.dcsc ri bed median section. Over the pi leipellis. composed of closely jointed hy­
phae. there is in add ition a fluff of entangled short hyphae. 
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Fig. 9 shows the margin of the cap at a later stage (diam. of the primordium here 
7.7 mm). The outwards turning hyphae along the surface of the stem are here to be 
found over a grea ter length (the stem has become longer) but the layer is less broad (110 
J..llll). The walls of these hyphae , which more or less fo rm a palisade, have al ready be· 
come mucous at an early stage. Fig. 10 represen ts the stem-surface further downwards 
in the stage of 7.7 mm width. 

At the stage of which we have represented the median sect ion (dia m. 4.2 mm, Fig. 7) 
the fluff on the cap has disappeared and the cap is completely closed in by a thick mu­
cous layer (± 250 J..llll ). Just as in the other species of Hygrophoms examined the strong 
deve lopment of mucous appears firs t on the cap. One might consider the hyphae tha t 
grow outwards from the stem and the flu ff o n the cap as a veil bu t then as an emanated 
vei l. There is hard ly a connec tion be tween the hyphae on the edge of the cap and those 
along the stern , even at an ea rly stage. So the species is rather gymnocarpous than mix­
angioca rpous. 

Tricholoma populinum J . Lange, T. ustaloides Rornagn., 
and T . vaccinum (Pers.: Fr.) Kumm. 

In a former publica tion (Reijnders, 1963 : 59- 63, 162- 169) we described the devel· 
opment of some species of the genus Tricholoma . It is remarkable that all these species 
show a primary angiocarpy, though mostly in a very rudimentary form . 

Most of these species are monovelangiocarpous but some arc weakly paravelangiocar­
pous, i.e. the universal veil is lacking completely . The paravelangiocarpy in those species 
is however quite weak, as the hyphae of the hymcnophore in the initial stage are ha rdly 
internal and are enveloped by o nly a few hyphae (as in Tricholomopsis mtilans; sec 
Reijnders , 1963 : pL 17), 

We arc able now to add some more species of Tricholoma to the list of those that 
have been examined so fa r. Since the development of these species is ve ry much alike , 
we describe them toge ther. We shall observe the same order as in the title above. 

I . The you ngest stage consists of a smaU column which is widest in Triclloloma popu­
linum (diam. in the cent re respectively about 755 J.Lrn , 690 J..Ul1 and 380 J..Un). It consists 
of protenchymatic hyphae, which are interwoven in the en tire primordium ofT. populi· 
num , but in the other two species only in the lower half (Fig, 12 , Fig, 17, Fig, 23), In 
the last two species the hyphae in the upper half run more longitudinally . The universa l 
veil is clearest in T. ustaloides, where it consists of slightly wider hyphae (d iam. 1.5- 3.5 
pm) whjch arc interwoven or direc ted ou twards. l_n T. t~accinum the universal veil is 
hardly showing and consists of a few loose hyphae. These are also found in T. populi­
num but then at the ou tside of a da rk-coloured zone, consisting of hyphae which deviate 
in colour, para llel to the surface (diam . 15- 20 J..llll} The loose hyphae on the ou tside 
arc by no means present everywhere along the surface (diam. of this layer at most 30 
J.llll); they are either pushed off or possib ly have been removed art ificially during the 
preparation of the mounts. 
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2 . We now have to pay attent ion to the origin of the margin of the ca p and the hyme­
nophore. In the present three spec ies these develop undernea th the universal veil (Fig. 
14, width at the hymenophore 504 !lJll ; Fig. 18, width 380 11m ; Fig. 24 , width also 380 
.urn). The primordium ofT. populinum remains widest and shortes t, the other primordia 
are ve ry slender. The universa l veil in T. ustoloides remains the stronges t t.leveloped one. 
To demonstrate that the first pa lisade-hyphae of the hymenophore really develop inter­
nally (although they arc covered by only a ve ry thin layer of other hyphae). we add a 
few photos of de tail s ofT. ustolo ides (Fig. 19; diam. o f the primo rdium 440 p.m) and of 
T. voccinum (Fig. 25; diam . 706 J.Un). 

3. The next stage is sligh tly more developed . Here the universal ve il is already reduced 
to remnants at the margin of the cap, which probably will disappear in later stages (Fig. 
13, diam. at the hymenophore 135 !Jln ; Fig. 20, diam. 755 !Jln ; Fig. 26,diam. 6901Jlll). 
The hyphae in the stem in T. populinum (of which only one side of the median sec tion 
has been photogra phed) are still rather strongly interwoven, while , in the other species 
they are longitudinal. In T. populinum they are also rather strongly widened: diam. in 
the stem up to 10 pm and in the trama of the cap up to 6.5 pm , o r even up to 8 J.Ull . 
In the other Tricll oloma's in the base of the stem , in the top o f the stem and in the 
trama of the cap respec tively diam . up to 6.5 and 13 p.m , up to 5 and 9 .5 J.Un , and up to 
3 and 7 !lffi . 

4. In later stages not much is to be perceived of the veil any more. Fig. 15 (d iam . at 
the level o r the margin of the cap 4 mm) shows an older primordium o r T. populinum. 
TI1e short, wide shape has been re tained so far . Over the cap of this species a lively 
growth of new hypha'e has developed, to be seen on the ph otograph as a strongly chro· 
mophilous laye r (diam . ± 95 J.Ull). In this laye r we observe - as always, when in a plectcn­
chyma new hyphae deve lop - the twisted hyphae of the hypha! knots, here present in 
abundance. The ou tward growing hyphae already have strongly mucous walls (wid th of 
this laye r up to 130 IJ1tl , Fig. 16). The dark part ic les on the surface of the cap in the 
photograph for the grea ter part arc fragments of dirt sticking to the cap. We may assume 
that the weak rests of the veil, barely visible any more, have been pushed away and have 
disappeared as a result of the strongly growing layer under it. 

It is notable that in T. populinum the development o f the hyrnenophoral palisade is 
relative la te. 

We also photographed the margin of the cap of the med ian section of T. ustaloide" 
(Fig. 21; diam. of this stage 2.3 mm). Here one can sec that the hymcnophoral palisade 
runs down the apex of the stem ; lower down the universa l veil (width 50- 100 .wn) 
covers the entire stipe and consists of hyphae that arc somewhat interwoven. The trans i· 
tion from the hymenophoral pa li sade to the veil is ra ther gradual. 

It is interesting to compare the ve il of T. ustaloides with tha t of T. usta/e (Fr. ex Fr.) 
Kumm .. of whjch we examined the development before (Reijndcrs 1963: 59). Romag· 
ncsi (1954: 157) distinguished T. ustoloides from T. usto/e by a few characte ristics. one 
of which is the st ronger development of the veil in the fonner species. We were able to 
compare older primordia o f the two species o f about the same size. Pl. 16 fig. 6 in our 
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publication of 1963 shows the margin of the cap of a primordium of T. usrale with a 
wid th of 2.5 mm. When we compare the median sec tion of thi s primord ium with one of 
a similar primord ium of T. usraloides (Fig. 20) we are indeed struck by the diffe ren t 
widths of the ve il along the stipe (in T. ustale 30- 70 J.Un). There is also a difference in 
struc ture ; in T. ustale the hyphae of the ve il , which gradua lly merge into the cortex 
of the stem, ru n paraiJel; at the surface there are only ve ry loose hyphae directed out· 
wa rds. 

MarasmicUus candidus (Bolt .) Sing. 

I. We reproduce photomicrographs of median sec tions of a number of successive 
stages of this spec ies, starting wi th a primord ium of wh ich the largest width is 27 1 J.Ull 
and the height 240 /Jill (Fig. 22). Very often the bas idiocarps of thi s species develop in 
len ticc ls of small twigs, which then are lil led wi th intertwining mycelial hyphae (height 
e.g.± 90 pm). 

The section shows two chromophilous spots, to the right and the 'left of the ax_is, 
where a dense ramifica tion of the genera tive hyphae takes place. These ram ifica t ions 
will turn downwards to form the hyrncnophorc , which develops internally as the dark 
spots arc surrounded by ordinary pro tenchyma. A universa l veil. however. is not differ· 
ent ia ted. Some strongly coloured hyphae , sca tte red in the tissue. may belong to a para· 
sitic or saprophytic mould; at later stages they arc lacking. 

2. Fig. 27 shows a sec tion of a stage of a sim ilar size (grc:ttcst width 240 }Jill , height 
195 J.llll), but here the whole primordium has been depicted. The hyphae in the stem 
already show a longitudinal direction but in the pilc1": they are interwoven. The veil is 
rest ricted to the sides o f the stem. 

3. The lipsancnchyma is thin and sparse bu t st ill clearly present in the next stage 
(Fig. 28; largest width 385 pm, height 390 prn). The hyphae in the stem arc a little 
wider (diam. up to 3 IJill), but the hyphae in the trama of the cap and also the .::hromo­
philous hyphae of the hymenophore , ru nning downwards in a curve, arc thin (d iam. 
± 1.5 prn). There is now, over the cap, a layer (wid th± 25 ,.un) in which the interwoven 
hyphae are somewhat wider (diam. up to 3 JJm). 

4. A tangential sec tjon (Fig. 31: wid th of the sec tion 330 J.Ull) shows that the palisade 
of hyphae of the hymenophorc is no t interrupted and tha t the ex treme t ips of the 
hyphae arc on the same leve l. This is qui te norma l in Agaricales and different in only a 
few groups. 

5. In a rather more developed stage (Fig. 29 ; width 605 ,.un. heigh t 630 J.Ull) the !ipsa· 
nenchyma has almost disappeared and exists only of a few loose hyphae. The diame ter 
of the longi tudinal hyphae of the stem is up to 5 J.llll . Here the separa te uppe r layer of 
the cap, as we ll as the demarcation be tween stem and trama of the cap. show up more 
rll'n rl v 
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6. The gi ll s develop th rough folding as in most o f the Agaricales. The hymenophoral 
tra ma is divergent a t first , as usual. We photographed the young folds o f the gills of a 
sec tion of which the larges t widt h was 695 pm (Fig. 32; the height o f the fo ld at the 
righ t is 95 ,..an). Also in a late r stage, when the gills arc slight ly higher, the trama remains 
divergent or as so often happens - it shows a more or less regular structure. The gills, 
however. do not become very high. It is known that in ma ture sporocarps they anasto­
mose and form a kind o f network of veins. The hyphae of the hymenophoral trama re­
main thin . 

7. In a fo llowing stage the stem starts lengthening (Fig. 30; diam. o f the cap 1010 
JJm. he ight 1640 JJm). The ce lls of the hyphae o f the stem show a strong inflation (d iam . 
up to II pm). while the diamete r of those in the trama of the cap only attains 5 IJlll . 

8. In most cases the cap will later develop onc-sidedly and consequently the stem will 
become excentric or even lateral. This can already be observed at a stage i.n which the 
cap h :~s a width of± 2 mm (Fig. 33). Here aga in we are dealing with a species where the 
primordia arc rad iall y symmetric but where the cap may develop exccntrically depend­
ing on how the basidiocarp is situa ted on the wood (co mpare Rcijnders. 1963 : pl. 12. 
fig. 1- 5, Pleurotus dryinus, pl. 13, fig. 1- 3, Pl. ostreatus, e tc. ). 

The demarca tion between the trama of the cap and the t rama of the stern is very 
clear he re and lies considerab ly higher than the level of the hymenophore so that the 
trama of the cap is thin. The covering of the cap is little different iated in this species 
(diam. of the hyphae o f the trama of the cap, also in the upper par t , up to 6.5 IJlll) . The 
ce lls in the stem ca n reach a width of .± 10 pm , which is no t pa rticularly much . 

Summarizing it can be said that Marasmie/lus candidus is paravclangiocarpous. The 
younges t primordia :He relatively short and remain so for some time. When the hyphae 
of the stem become longitudinally arranged, the hyphae of the cap remain interwoven. 
This species is at least pilcost ipitocarpous and because of the re la tively ea rly develop­
ment of the hymenophorc it could even be considered isocarpous. 

Marasmius wynnei Bcrk. & Br. 

I . The youngest st:1ges of this species have the shape of subglobular to elli psoid bod­
ies wi th a smooth outline. We represent sec tions of two of them. In the fust the hyphae 
in the lower p3rt show already a lo ngi tudinal arrangement (Fig. 34 ; largest width 500 
prn . length ± 655 IJill), while the hyphae in the future cap trama form a plectenchyma 
(diam. of the hyphae in the stem up to 5 1Jl11 , in the cap 2- 3 pm). Already the pileipel­
lis consists o f club-shaped c lements {d iam. up to 8 pm). The second sec tion depic ted is 
somewhat smaller (Fig. 35; width 365 prn, length 575 IJlll), but shows a little more dif­
fere ntia tion: the parallel hyphae in the lowest part of the stem arc up to 7 IJI11 wide, 
those of the trama of the cap up to 6 J.Un. In this section we can sec a fi ssure developing 
unde rneath the future margin of the cap, probably as a result o f tensions caused by irre­
gular growth. In th is fissure the tissue is torn and some hyphae are crushed. The slowly 
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downwards and inwards curving margin of the ca p has a tendency to press firm ly against 
the stem. The fissure has a dep th of 95 to 11 0 J.un . 

2 . In a sligh tly more diffe rent iated stage the ou ter primordial ti ssue tha t was original­
ly covering the deve loping margin of the cap, has been torn loose and as a result of fur­
ther growth of the stem is now situa ted a liule below the margin of the cap (Fig. 36 ; Jar· 
gcs t width 530 J.Ull, length 705 prn). The tendency of the margin of the cap to press 
against the stem is ve ry clear here ; th is margin consists of bundles of generat ive hyphae 
ramifying strongly (diam. 1- 2 J.Lin) and running in a downward direction. A detail of 
the margin of the cap at this stage we presen t st.ronger enlarged ( Fig. 37). 

3. We photographed still another median sect io n of a primordium demonstra ting the 
typical deve lopment of this species (Fig. 39; wid th 730 !Jffi, height 1090 IJIU). The curved· 
margin of the cap presses fi rmly against the stem. The demarcation between the t rama 
of the cap and the parallel hyphae of the stem has become very clear now. At a short 
distance below the margin of the cap arc the remnants of the torn ou ter primordia l 
tissue in the shape of a ring-like rim rou nd the stem. Although the hyphae of this stage 
have not become much wider, the club-shaped elements of the pilc ipellis have reached 
a djame ter of I 0 J.Ull. 

4. The margin of the cap of a broader prim ordium is shown separately and higher 
magnified ( Fig. 43; wid th of the primord ium 975 J.Oll , height 895 pm). Here the tissue 
that is pushed aside still lies against the margin of the cap. It is notable that hyphae arc 
still passing from the margin of the cap into this strip of tissue. 

5. FinaUy a median section of a somewhat older primordium ( Fig. 38 ; wid th of the 
cap 945 !Jffi , height 1555 llJn) is depicted . The now st ric tly parallel hyphae of the stem 
have not ye t widened much (diam. up to 6 J.Ull ). The demarca tion between the trama of 
stem and cap is very abrupt since the thin hyphae of the cap often have a direc t ion per· 
pendicular to that of the hyphae of the stem. The trama of the pileus consists of two 
parts: a central loose tissue of thin hyphae (dia m. 2- 4 J.Ull) , about II 0 pm high, is su r­
rounded by a compact plec tenchyma in which the hyphae usually arc a little wider 
(diam. up to 6 pm) and in which there arc many club-shaped termina l cells (diam. up 
to 7 llJll). The pile ipellis consists of a compact tissue of cells wi th , a t the outside, many 
palisade-like elements. The margin of the cap is still pressed against the ste rn , which 
shows at that spo t a ri ng of in nated hyphae {diam. I 0 J.Ull). It is clear tha t the uneven· 
ness of the stem, st ill presen t in matu re basidiocarps, is caused by fragmen ts of the pri· 
mord ial cortex of the stem and the margin of cap. When we ca ll this a veil. it is a very 
rudimentary one. 

Marasmius wynnei is parave l:mgiocarpous since in the ea rly stages the pa lisade of 
hymenophoral hyphae develops more inward. be tween other elements. The primordium 
is robust and at first shor t. Since the plec tenchyma of the trama of the pileus, the 
margin of the cap, and the stem diffe rentia te more or less simultaneously we consider 
this species pileos tipitocarpous. A comparison with the fairly related Marasmius ron1la 
(Scop. : Fr.) Fr. is given in the concluding paragraph. 
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Pancllus mitis (Pcrs.: Fr.) Sing. 

I. Young primordia of th is species have an oblong fom1; the length can be very dif· 
fe rent. Our photo (Fig. 40) shows a median sect ion wltich is4 10pm thick and 865 JJJll 
long. Usually these primordia arc already more o r Jess na t so that the width is large r than 
the thickness. The body consists of nexuous. main ly parallel hyphae which a rc 3 J.UTI wide 
in the base ::tnd 1- 2 J.Ull in the top where they h::tve more protoplasm ::tnd thinner wall s. 
The top of the primordium is turned down and shows a stro ng growth . Already a t thi s 
stage the primord ium is. up to about half the length, enveloped by a mucous laye r. This 
mucous laye r deve lops first at the base of the primordiu m. On the outside of this layer 
is a covering of loose hyphae which have not become mucous (d iam. 2- 3 pm). This felty 
layer is only± 10 pm wide. but is still presen t in mature b::tsidiocarps. 

2. The nex t stage (Fig. 41) has a length of 1.7 111111 and is 960 pm thick. In principal 
there arc no changes, but a thick mucous laye r (d iam. 190 - 260 J.Un) now enve lops al· 
mos t the whole primordium , wi th the exception o f the tip which keeps growing con tin· 
ually. Although the hyphae gathe r little width they ge t a th icker wa ll in the lower part 
of the primordium and the refore arc stained more highly. The presence of thick-walled 
hyphae (but no skelc tals) is a generic charac te ristic of Pane/Ius. 

3. Figs. 4 2 represents the dis tal ex tremity of a stage with a length o f 3- 4 mm and a 
largest thickness of 1.5 mm. We can see here tha t, a t the underside of the curved zone of 
growth , a hymcnial pa lisade has star ted to deve lop ; its eleme nts are st ill thin (diam . up to 
3 IJ.In ). Folds of the lamellae arc already developing; in this practica ll y median sec tion one 
of them has been cut. At this stage in a large part of the primordium the hyphae arc 
somewhat wide r (dia rn. up to 7 IJ.In) , howeve r without being subject to strung in na tion . 

4. Finally a few photos of a young fu ngus (Fig. 45 ; length 6.3 mm, th ickness 2.2 
mm). At this stage the young specimen is already divided in tO a stem-shaped par t, and a 
Oat or shell-shaped part. The edges of thi s second pa rt a rc curved downwa rds, not only 
at the apex , bu t also at the sides. L1mcllac origina te only at the underside of the shell­
shaped part. The mucous laye r still envelops almost the whole primordium and thus is 
also to be round on the outside of the in ncxcd margin . This explains wh>'• in a no t qui te 
median sec tion , a pan or thjs mucous layer seems to cover the part wi th the hymcno­
phore (Fig. 44). In this sec tio n the shell-shaped part with the hymcnophorc is 770 pm 
long. The hyphae of the stem have hardly widened (d iam. up to 8 J.Un). 

From these observat ions it appears that Pa" ellus mitis is stipitocupous and gym no· 
carpous as earlier mentio ned by Singer ( 1975 : 340). 

A short comparison wi th Tectella patellaris (Fr.) 1\ol urr . will be given in the concluding 
chapter. 

CONCLUSIONS 

I . The deve lopment of Hygroplzoropsis auramiaca shows the primitive charac te r o f 
this species; stipitocarpy, and the simple origin of the cap from outward-curving ap ica l 
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hyphae. We have t rea ted the origin of the trama of the gill s at some length. The fo lding 
of lhc hymcnium is caused by the mult iplying and inflating hymc nia l c lements and not 
by I ramal hyphae growing dow nwards from the unde rside of I he trama of the c:tp. In 
this respect Hygrophoropsis is pronounccdl y cantha rclloid. 

2. The development of Hygrophon1s pudon'nus is comparable to that of other spec ies 
of flygrophorns s. str. (sec Rcijndcrs, 1963: 146). In all cases there is an emanated uni· 
vcrsal veil which becomes mucous. to begin with on the cap. Consequent ly these species 
are mixangiocarpous or, when, like in thi s species, the veil is on ly very sUghtly deve l­
oped, they arc prac tica ll y gym nocarpous. 

3. The deve lopment of the three spec ies of Triclzoloma which have been examined 
here. also fit s in well with the patte rn already de termined fo r Tricholoma (Reijnders, 
1963: 162). In genernl these spec ies arc rno novelangiocurpous with a rathe r wc:tkly de­
ve loped universal veil, which is . however, clearly visible i11 mos t cases. There is no clear 
lipsancnchyma. In Tricho/oma foca/e (Fr.) Rieken (sec Reijnders, 1952: pl. 7. fig. 
2- 6) however there is no ve il over the cap: that species is pa ravela ngiocarpous. We al­
ready exam ined Triclzoloma ustale (Fr. ex. Fr.) Kurnm. ( Re ij nders, 1963: 59, 162). 
Comparing 1h'choloma ustaloides, described in the pape r, with the previous species, we 
obse rve a stronger deve lopment of the universal ve il in the last one, which agrees with 
Rornagnesi's obse rvations when describing T. ustaloides as <1 new spec ies. Genera ll y 
these species are stipitoc<npous; however the excep tio nally robust fo rm of the primor­
dium ofT. populinum is stri king. 

4. It stands to reason that the deve lopment of Marasmius wy nnei is compared with 
that of Marasmius ro ru /a (Scop. ex Fr.) Fr. (see Kuhner, 1980: 607 ; Reijnders, 1963: 
64, 150) and that of Marasmiellus candidus with that o f Marasmiellus ramealis (BulL: 
Fr.) Fr. ( Reijnders, 1963: 68, 150). Bu t there al so is reason to compare these four spe­
cies with each o ther fo r they show remarkable sim ilarity in the most import ant criteria 
of the ontogeny among t11emsclves and with the related genus Micromphale (M. perfo­
rans ( Hoffm.: Fr.) S.F. Gray; sec Rcijnders, 1963: 69, 150. pl. 23). They all arc pi1eo· 
stipitoc:.trpous and parave lang.ioca rpous. 

There is some d ifference between the sect ions of the you nges t stages of Marasmius 
ro rula represented by Kuhner (I.e.) (1980: fig. 174) and ours ( 1963: pl. 2 1). The fact 
is that in KUhner' s illust ratio ns the tissue at the side of the stem , which we wou ld ca ll 
lipsanenchyma, is much stronger developed ; in the youngest stage even so strongly. 
that KUhner talks abou t a 'bourrele t' and th inks o r 'endocarpy'. We do not believe , 
however, that this tissue ever was closed at the upper side and tha t it ever enveloped 
the whole primordiu m. In our figu res this ' bourrelet' is indeed visible {1963: pl. 20 fig. 
6, pl. 2 I fig. 2); it apparent ly develops in the same way as the rings of M. wynnei. In 
M. ro ntla the margin of the cap is also pressed against the stem . 

Apa rt from the amylo idi ty one may wonder if the struc tural d iffe rences, which arc 
the basis of the distinc tion or the genera Marasmius, Marasmie/lus, and Micromphale , 
are suffic ient to justify this distinction. where on the o ther hand there is such a remark­
ab le conformity in the developme nt of the basid iocarps. It is we ll known that in Copri· 
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us the struclll ral diffe rences arc grea te r (sec among others Reij nde rs, 1979) and tha t 
•ne still has not succeeded in sp litting up this genus in a sa tisfa ctory way. Especially in 
ascs like the marasmio id fungi it would be of grea t value to know the development o f 
nore species. See also KUhner's observa t ions o n marasmioid fungi ( 1980: 735- 763). 

5. Panel/us mitis has been studied in orde r to be ab le to compare the development 
)f this species wi th that of Tectella pate/loris (Fr.) Murr. We had the good luck to ob­
ain primord ia in all stages o f the latt er from the Sou th of France. The results of our 
Jbscrva tions on the developmen t of th is rare and importan t species have recently been 
Jub li shed (Reijnde rs, 1983). 

The re arc certainly a number of resemblances be tween Panel/us mitis and Teele/la 
;uch as the charac ter of the tramal hyphae (thick- wa lled . without strong innation). 
lhc presence of the enveloping mucous layer and in the form and size of the spores. 
But the deve lopment is very different : in Pane/Ius mitis st ipi tocarpous and gymno· 
carpous, from the beginning a con tinuous growth; in Tee/ella at least isocarpous and 
bivchlllgiocarpous with a primordium that remains short fo r a cer tain t ime, with 
a hymenium developing deeply internally. and with a veil tha t covers the hymcnophorc 
for a lo ng time. Furt he r observa tions arc to be fo und in the above men tioned publica· 
tion. 
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EX PLANATION OF THE FIGURES 

Figs . 1- 6. 1/ygroplroropsis auramiaca. - I . Tip of younges t stage x I 72. - 2. Tangential section 
of cap and gills x 20. - 3. Median section: older st::~gc x 10. - 4. Trama of young gill-fold x 223. 
- 5. P:J.Iisn de on upper part of stem x 203.- 6. Surface of stem below palisade x 225. 

Figs . 7- 10. llygrophom s pudorimu. - 7. R:nhcr young stage; median sec tion x 10. - 8. Mnrgin 
of cap; young stage x 86. - 9. Su rface of stem and margin of ca p of rnthcr advanced stage X 86. 
- 10. Su rface of lower part of stem x 86. 
Fig. I I. 1/ygrophoropsis OllfOif l iaco: lo ngitudinal section of tramu of older gill x 330. 

Figs. 12- 16. Tricholomo popullnum. - 12. You ng stage x 86. - 13. Margin of cap of somewhat 
older stage x 220. - 14. Or igin of mll!gin of pileus in ro.thcr young stage x 105. - 15. Upper part 
of older primordium x 20. - 16. Gelatin ized surface layer of cap of older stage x 220. 
Fig. 17. Tricltolomo ustaloides ; you ng stage with veil x 56. 

Figs. 18- 21. Tn'choloma ustaloidcs. - 18. Somewho.t older stage X 70. - 19. Origin of mn.rgin o f 
C:l.p in young stage x 340. - 20. Somewh at more ad v::~ nccd stage x 56. - 2 1. Margin of cap of 
more advanced stage X 170. 
Fig. 22. Marasmiel/us co11didus ; o rigin of hymenophore in very young stage x 34 7. 

Figs. 23- 26. Tn'cltoloma vacclmmr - 23. Very young stage x 59. - 24. Somewhat older stage 
v.i th ntOigin o f ca p x 72. - 25. Mn.rgin of cap of more advanced stage x 226. - 26. Upper pan 
o f pri mordium of more adva nced stage x 7 1. 
Figs. 27-28. Morasmie/lus caudidus . - 27. Young stage x 213. - 28. Rather young stage with veil 
X 138. 

Figs. 29- 33. Morasmiellus condidus. - 29. Ra ther young stage (veil ca~t off) x 86. - 30. Some· 
wha t more advanced stage with last fragments o f veil x 43. - 3 1. Tangential sect ion of a rather 
you ng stage X 213. - 32. You ng gill-fold X 259. - 33. More advanced stage with beginning of one­
sided development of cap x 35. 
Figs. 34. Marasmius wy mrei: very you ng stage without differentiation x 86 . 

Figs. 35- 39. /ltarosmius wynneL - 35. Very young stage with differentiation of mnrgin of cap x 
136. - 36. Young stage (note rib below margin of cap) x 86. - 37. Detail of preceding section x 
345. - 38. More ad\':tnced stage with two zones in trama of cap x 55 . - 39. Intermedia te stage 
wil h ma.rg.in o f cap pressed against stem x 51 . 

Figs. 40- 42. 44- 45. Po111!lllls mitis. - 40. Very young stage (gelatinized coating reaching up to half­
way) x 86. - 4 1. You ng stage with gei:Hin lzcd layer enveloping whole primordium X 43. - 42. Dis­
taJ part of somewhat older stage X 86. - 44. Advanced stage with hymcnium at distaJ end x 87. 
- 45 . Median sec tion of advanced stage x 12. 
Fig. 43. Marosmius wy nnei ; detail of ma.rgin of pileus and rib below mlllgin x 340. 
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THE CLAVARIOID RAMARIA SUBGEN. ECHINORAMARIA 

E. J . H. CORN ER 

Com bridge• 

This articl e investig.ates the n:-arrangement in classification proposed fo r this 
subge nu s in the monograph by R. U. !•etcrscn (1 981). II is fou nd to be wanting 

in many ways. 

The recent monograph by R. H. Petersen ( 198 1) deals with 35 species from all parts of 
the world and , in his introductory words, has •brought to order' the subgenu s. As the 
only one who cou ld be held responsible for the previous d iso rder. I perused the work 
with growing wonder tha t has led to th is criticism. Many differences between the au thor 
and myself are glossed over unexplained if, indeed, mentioned; there arc many mislead­
ing direc tions, careless mistakes. omissions. and idiosyncracies. Among the tropical spe­
cies I find what I can only call colloquially a rare old muddle. The specialist may fee l 
bound to tussle with the work bu t the attentive student will be bewilde red. My adv ice is 
to consult original articles, whe rever cited. to ascert ain the fact s. 

The approach is not prepossessing. Nowhere are we told how the subgenus is to be 
recognised. A lengt hy subgeneric descript ion relays features which refe r to Ramaria as a 
whole and it is not until line IS that the decisive character appea rs without indica tion . 
The au thor makes 6 new species, 1 new variety , 7 new combinat ions, and 6 'stat. nov.' . 
This information is not in the author's nomenclato r o r in the index; it can be gat hered 
only by turning one by one 144 pages of the text. During this labour, I met variations in 
type-se tting for equal taxa and in the citat ion of authors , e .g. Pe tersen and Pe t., as well 
as species without author's name . There have been two previous systematists of this sur­
name. J. B. Petersen (1 887- 196 1) and O.G. Petersen ( 1847- 1 937); strictly, the ci tat ion 
should be R. H. Petersen . Then I noticed that all of the four colou r-plates covered more 
than one species or va ri ety and that , while the legends were numbered fo r distinction. 
the individual pic tures were not. The expen may puzzle them out bu t the student will 
have great difficulty. 

The descriptions arc full bu t very confusingly prolonged with triv ialities. Italics are 
not used to emphasize sa lient points which are hard to t race through the diagnostic, ye t 
faulty. key. Thus it is difficult to learn the author's concepts o f the species. The reader 
is left to work them oul and , in doing so, will wonder why details in o ne case are charac· 
ters in anothe r, mostly in the lesser understood. Indeed, c riteria in the key arc often 
ignored or distorted in the ensuing text. Under every species there arc references for 
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nomenclature but few , if any, fo r bio logical or no ri stic informal ion. Some mycologists 
who have contri buted much to the subjec t , such as Pctch in Ceylon, Pilat in Czechoslo­
vakia, and Maas Gecstcranus in Holland , a rc pract ically forgotten. 

The tex t opens with a hjstorical account. The first sentence leads us to infer that 
Persoon began the study of Ecltinoramaria in 1797. We arc , then, taken through the rig­
marole o f what I call the dark age of mycology , in growing wonder that the history of 
Ramaria and Lachnocladium , so much confused with Echinoramoria , has no bearing on 
the subject. The history ends on p. 6. We read on and come, almos t incidentally, on a 
line of nomenclatural refe rence (p. 35) which implies that the subgenus was not created 
until 173 years later. There is no men tion of a type-species here or anywhere in the 
monograph. Is it Persoon's Clavaria abierina? If the reader refers to the original account 
of the subgenus in 1970, he will find that it is a species unknown to Persoon who had , 
in fact , no though t about such a subgenus. It was Hrst mooted as Echinospora (Corner , 
1950) but not instated as Echinoramaria until twe nty yea rs had elapsed and provided 
sa tisfac tion . The real, if very brief, history of the subgenus is omitted. Misgivings multi­
ply as we read such generalisations tha t the north tempera te species have re lative ly small 
spores , and find later in the tex t that the north temperate R. americana and R . broomei 
have ve ry large spores. The misspelling of the Linncan Society of Londo n (p. 64, 71, 
182) seems unscholarly. 

In the section on taxonomic characters and in several specific descriptions it is often 
not clear whe ther the au thor refers to living or dried fruit -bodies; it is a common and 
tiresome failing in many monographs. Agglutinated hyphae in these clavarias must refe r 
to the dried specimen; darker or paJer branch-tips may refer to lhe living or the dead : we 
are not sure. There is no explanation how branching alters as the fru it-body grows, how 
the hymenium may thjcken, and how the ste rile hymenium may fom1; it is as if no one 
had cared. The last sentence on p. 13, about the colour o f the fruit -body in tropical spe· 
cies is fa r from the truth; it was through the study of these species that the importance 
o f the feature was realised. 

Spores become a main consideration. The author supplies SEM photographs of the 
spores of all available spec ies. The trouble is that these pictures, however excellen t , seem 
to numb unde rstanding. In this monograph they are in such djsorder that comment is 
d ifficult. Titc spores arc shown from diffe rent angles, in different positions, and at some 
thirty different magnifica tions (x 5400 to x 22500). Different examples of one species 
are on differen t plates where they are mixed up with o thers at different magnifications. 
The author dist inguishes five so rts of spines or warts but we are not shown how the 
spines develop , whether sharp from the first o r as warts that sharpen, at what spacing, 
how they may join , and whethe r or not spine-tips are broken off in the course of prepa­
ration. There is no systematic co-ordination of the details. When the pictures have been 
sorted out , it is still uncertain whether those with short or ob tuse spines or warts repre­
sen t mature or immature spores. In this connection a paragraph (p. 19) deba tes whethe r 
the spores of R. suecica refe r to the species to Echinoramaria or not , wi thout no ting 
tl1at it has already been done (Corner, 1970). 



CORNER: Roman·o subg. E"chir~oromario 23 

In a sec tion on ' In terpretation o f Spore Statistics' the au thor considers the sporograph 
and has a graph of a 'sporogram' (rela tjon o f length to width of the spore). In not under­
standing, however, that this relat ion is hyperbolic and refers to the volume of the spore 
which refers, in turn , to the volume of the basidium, the au thor overlooks spore-number, 
basidium-width , and the ampoule-effec t. The result is the confused information in his 
uncritical Table I and his fau hy conclusions. He alters fo r no reason the notation for 
these relatio ns which I introduced in 1947 and have used consistent ly (Corner. 1972) in 
order to emphasize the most important rela tion df w (spore-width to bas idium-wid th ). 
On such uncertain ground he complains that I erred in comparing the spores of R. botry· 
tis with those of R. fomrosa, though both belong to subgen. Ramarz"'a ; and he misleads 
by stat ing that the spore of Echinoramaria may be boletoid. 

In the subgeneric description it is not mentio ned if the spines are colou red, if the 
spores have oil-drops, or if the spore may be in any way amyloid . 'Odor none to mild ' is 
not what others have written. 

The introductory part of the monograph concludes wit h some meagre remarks on 
phylogeny. The carefu l reasoning and thought ful conclusions of others are not pennittcd 
in this prerogative where Gompllus is just another spore. 

In the ensu ing descriptive part of the work I find that the three series which I had 
offered purposely and comprehensively on the same page , had clea rly distinguished, and 
had provided with types, have been brushed aside without comment , not even historical. 
In their place the author puts two sections, Dendrocladium (Pat.) Peterson on p. 44 and 
sec t. Floccidae (Corner) Petersen in different type on p. I 00. There is no di rect compari­
son between them . The firs t is given a lectotype, the use lessness o f which is at once appar­
en t. and the second, which is a plural adjective and not a sec tional substantive , has no 
type. As I turned page afte r page to discover what the author intended I came upon his 
confess ion that he did not know himself. that he could not distinguish the sections, and 
that for this lack o f reason their species were mixed up throughout the one diagnost ic 
key fo r their determination. By taking botanical names published by others, altering the 
position or status of these names, and adding his own, the author avoids a critical l:ltin 
diagnosis and saddles botany in a way that neither he nor another can ride. 

For sect. Dendrocladiwn Petersen makes Lachnocladium gr'ganteum Pat. a lectotype , 
and gives as an exact synonym the genus Dendrocladium (Pat.) Lloyd (1919). Uoyd , 
however, did not include L. giganteum in his genus for which a totally differen t species 
had been chosen for the type by Stevenson & Cash in 1935. Petersen omits these poin ts 
which vitiate his inte rvention, though he could hardly have been unaware of them 
(Corner , 1950, 1970). What , then, is L. giganreum? In the works just cited, ! referred it 
either toR. cyanocephala (Berk. et Curt.) Corner or to R zippelii (Uv.) Corner because, 
in the absence of essential colour-notes. L. gigameum could not be iden ti fied more 
exac tly. Now, R. cyanocepltala is the type of subgen. Echi11oraman'a , which this mono­
graph is at pa ins not to mentio n. Its au thor splits the type-spec ies into R. grandis f. 
cyanocephala (Berk. et Curt.) Petersen (listed as var. cyanocephala in the index) and R. 
zippelii f. aemginosa comb. nov. in d iffe re nt prin t and without the symbol (Pat. ) Pet. 
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So the type of the subgenus is degraded to the minimum of nomenclatural status as two 
fo rms of different species. Whether this has brough t the subgenus to order needs exami­
na tion. 

R. cyanocephala is a wide-spread and common, tropical and sub tropical, species ex­
tremely constant though habitually altering in appearance, Uv ing and dried, as it grows. 
I have stud ied it from many living specimens in Asia and tropical America. It produces 
some of the largest fruit-bodies in the genus and these , with slow growth , arc long-lived. 
My reasons for holding it apart from R. zippelii were clearly given in 1950. Petersen, in 
disrega rd , sta tes 'Corner apparen tly assumed that only one blue- ti pped fungus existed 
.. .' and infers (p. 99) that Corner was misled by his own illustra t ions. Yet. Corner had 

stu died the growth of individual fruit -bod ies and recorded the ir change in colour. form 
and textu re. What. then , are the two blue-tipped fonns of the two species to which 
Petersen refers'? They arc dist inguished in his diagnostic key (p. 37, item S) by features 
of the branch-tips and dried appearance. Both featu res arc simply the difference between 
young and old fru it·bodies of R. cyanoceplralo. The young fruit-bodies arc R. grandis f. 
cyanoceplrala ; old fruit -bodies arc R. zippelii f. aeruginosa; I have watched the one grow 
into the other. Neither belongs with the species to which Petersen refers them. The mis· 
take arises from that fa ilure to understand the branching of the fruit-body, which I have 
mentio ned, and failure to follow the cou rse of development. 

Now, R. grandis da tes from Clavan'a grandis J>eck (1902) and R. cyanoceplrala from 
Clavan·a cyanocephala Berk. & Cu rt. (1868). By the rules of nomenclature , one should 
write R. cyanocephala f. grandis if this reduction is correct. However, accord ing to the 
autho r's records, R. grandis f. grandis lies outside the dist ri bu tion of f. cyonocephula . 
which would not be expected of a forma. Thus it happens that an elementary e rror 
induces the author to split a species into two, to associate the halves wrongly, to break 
the nomencla tural code, and to maintain this cou rse as the restora tion of order. 

I return to L. giganteum. Petersen's descrip tion is compounded from four sources. 
one of which is R. zippelii va r. gracilis Corner; it supplies the only information on Jiving 
colou rs. In recording this varie ty from the Malay Peninsula. the Solomon Islands, and 
Brazil. I published colour-notes and the fac t tha t the spores were consistent ly smalle r 
than those of var. z ippelii and R. cyauocephula , as we ll as those o f the types of L. gigan­
teum and L. echinospora: they may be identical with those of L. olivaceum as given by 
Pete rsen (Table 4 , p. 68). Petersen overlooks this difference as well as the occurrence of 
va r. gracilis in the Malay Peninsula, as type-loca lity, and the Solomon Islands. Therefore 
I do no t consider that var. gracilis belongs with his R. gigantea. A critical point for him 
is whether the bJsidiu bear 2 spores (actually 1- 2) o r 2- 4 spores (ac tua ll y 2- 3- 4 , ra re­
ly 1). Var. gracilis has 2- 3- 4. Concerning the type of L. gigameum, and therefore the 
type of sect. Dendrocladium , Petersen is odd ly silent on th is point j ust :Js he must be on 
the colour of its branch-t ips. The large spores o f L. gigonteum , ind ist inguishable from 
those of R. cyallocephala, suggests that its basidia were (1 - )2-spored and not 2- 3- 4-
spored as Petersen gives in hi s com pounded description. I·Je does not expbin the issue. 
According to his key, the spec ies nearest to R. gigamea is R. paucaribbea Petersen. Two 
dist inc tions arc given , the fi rst in spore-ornamenta tion and the second in the colour of 
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the fruit -body, but as th is is not known for R. gigamea except as var.gracilis which is to 
be excluded , there is only the first difference. Examination of Petersen's pla tes of the 
spores shows more diffe rence be tween the two examples of L. olivac,~mz (a synonym uf 
R. gigantea) than there is between R. pancaribbea and the other synonyms of R. gigan­
tea. It may be that L. olivaceum is R. zippe/ii var. gracilis and that R. gigan tea (from 
French Guyana) is R. pancaribbea , bu t R. gigantea , as compounded in this monograph , 
is un recognjsable. It is no wonder, therefore, that the whole section Dendrocladium is 
unrecognisable. I note that pancaribbea is the spelling in the tex t, the index, flg. 28, 
Plate 7 and Plate 12, but that it is pancarribea in the key and the colour-pla te. This resur­
rec tion of Dendrocladium reveals the dead hand of that necrotic nomenclature from 
whose annihila ting grasp biology must escape, We arc returned in this monograph to the 
dark age of mycology. 

As rega rds R. zippelii , Petersen chooses a ncotypc in the apparent type of Clavari'a 
phaeocladia Pat. , but he does no t say what was the colou r of the living fruit -body (so 
essent ial for distinct ion from R. cyanocephala) or whether the basidia arc 2-sporcd. or 
why Patouillard described the spores as smooth. This neotypc is equally unidentifiable. 
Omitted, too. is the habi tat of R. z ippe/ii and its occurrence in tropical Africa. Whereas 
I reduced Lachnoc/adium llookeri to R. zippelii on account of its large spores, though 
wi th doub t because the colour of the branch-tips was not known, Petersen refe rs it to 
R. mutabi/is of sect. Flaccidae with much smaller spores, and omi ts refe rence to my 
conclusion. Original work must be consulted. 

Next , I enquired into R. fragilli'ma which, as Clovariella fragilllina. van Overeem had 
taken up. Petch and I followed him because there was no denying his contention. In this 
scnce the name has been used for over fifty ye~trs. Petersen states that our work was 
based on folklore (p. 2 1) and. unfamilia r himself with this wide-spread tropical fungus. 
makes it part of R. cokeri Petersen ( 1976); he discards R. tragi/lima as a nomen dubium 
and seeks justi fication in the falsified remark that I had said that my descrip tion of 
R. fragillima was 'seriously at odds' with the original descript ion. I never wro te that. but 
poin ted out two discrepancies o f little weight. If R. coken" were identical with R. fragil­
lima , I would reduce R. ,·okeri accordingly and no te that the purpose of nomenclature is 
the conservation of names, no t their frivolous debunking. When it comes to comparing 
the two species in detai l, it will be noticed that Petersen's colour-pla te of R. cokeri does 
not show the red branch-tips invariably present in R. fragillima and that there is consid­
erab le difference between their spores as shown in Petersen 's plates. Their identity has 
ye t to be proved. 

In several places, especially in the specific key, Petersen insists that only 2-spored 
basidia (not those with 2- 3- 4 spores) have yellow or ye llow-brown content s. Reference 
to my desc ription of R. [ragillima will show that it s living basidia with 2- 3- 4 spores 
have ye llowish .brown contents. Likewise I noted this fo r the (2- )4-spored basid ia of 
R. inva/ii, wh_ic h Petersen reduces toR. eumorpha in his dubious sec t. F7accidae. He over­
looks these unsolicitied facts which prove that hjs dictum is wrong. 

R. zippelii var. cn'statospora becomesR. cristatospora (Corner) Petersen wi th the false 
remark that Corner gave no desc ri ption. Its fruit -bodies agree with those of var. z ippelii 
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in all points, as I did explain, except fo r the markings on the spores. I added tha t in one 
collectio n several spores had scatte red spines as in var. zippe/ii; hence I saw no reaso n 
for supposing a spec ific difference. Petersen has a SEM illustration of one spore and a 
line-drawing of two others. None shows the typically cri state marking. as illustrated by 
me and corroborated by Perreau, bu t all show the intermediate charac ter of va r. zippelii. 
Petersen refe rs to a sporograph but , without analysis in to spore-number, it is not he lpfu l. 
Modern mycology tends to deny spec ific va ria tion : splitting, such as this, prevents it. 
A similar case is R. campestris, described o riginally as R. zippelii va r. campestris. It is 
ext remely close to va r. zippelii and differs ma inly in it s habi tat in open grassland: Peter­
se n, as noted, fails to give the habitat of R. zippelii. He compares his R . campestris with 
his R. cokeri but forge ts its different habitat in forest so il and that it should have red 
branch-tips. For R. campestris he gives the tips as concolorous with rest of the frui t­
body in the key and as wh ite in the description where the fruit -body is no t wh ite. 

As regards R. broomei which seems to take over from the e rror of Phaeoclavulina 
nigrescens introduced by Coker and Oo nk, I note that in discussing it s distribution Peter­
sen overlooks Jmai's record fro m Japan and omits fro m his descript ion the all-important 
spore-number. This species introduces the diffe rence between Petersen's trea tmen t o f 
his first nine spec ies and mine. I preferred the charac ter of the fruit -body ; he prefe rs, 
without mention of my point of view, the spore-number of the basidium. That most o f 
his 2-spo red species have the ir 2- 4-spored cou nterp<trts in fruit-body cha racter escapes 
his notice; thus, R. apiahy ana - R. fragil/ima, R. broomei - R. americatUI, R. cyanoce­
phala - R. pancaribbea ('? R. gigalllea)_. R. guy anensis - R. lollgicaulis, and R. zippelii 
- R. grandis, with R zippelii var. graciliS and va r. cristatospora. In many homobasidio­
mycctes 2-spored states occu r as variants or close all ies of the 4-spored. I still hold th is 
opinion for subgen. Echinoramaria which these pajrs of species re-in force, and continue 
to uphold the red, white , and blue of R. fragillima, R. zippelii , and R. cyanocephala. 

Sect. Flaccidae untypified and indefinable, se ts off with one of those endless nomen­
clatural wrangles that are so use less and fru stra ting for the progress of sc ience. It is over 
the correct botanical name for the common little virescent clava ria of northern coniferous 
forest, which Petersen says is rare. He calls it R. abietina with a prolonged and one -s ided 
account without refe rence to the alte rnative stand point which advocates R. ocltraceol'i­
rens ; he dumps this name as a nomen dubium because he cannot find an origina l speci­
men, though the original description has left no doubt about the ident it y o f the fu ngus. 
This is in contrast to his procedure with R. zippelii which he upholds though it , also , has 
no type-specimen and was accompanied by a much poorer description ; as noted, he de nies 
this privilege also to R. fragillima . So pundits vacillate , and what does it matter? What we 
need is stability that will not cloud knowledge with synonyms. The code, or rules, is in­
adequa te. I am reminded of the breadfru it tree which has th ree apparent ly plausible bot­
anical names without dec ision: we usc the vernacular. lt would serve science be tt er if these 
these disputes we re se ttled by an international re feree tossing a co in o r drawing names 
from a hat. 

The dicho tomy of the key which begins the species of sect. Flaccidae has ' Fruitbodies 
lignicolous' ve rsus ·Fruitbodics terrico lous', which means also humicolous. Anyone who 
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as coJJec ted in primeval forest will know how dirficult it may be to distinguish ve ry rot­
~n wood, of which there is plenty , from humus. However, by th is unce rtain means, 
eterse n ex trac ts R. articulata and R. camellia as Jignicolous. For the fi rst there is Sin­
er's fiel d- note 'rat her superficially on dicot wood' . For the second, Pe tersen overlooks 
he typc·habita t 'inter folia ad hum urn in silvis'. At the outse t the key does no t work: it 
ocs on faltering. R. ochracea is put among the tcrricolous though the type-collec tion 
~s the note 'ad truncos putridos', as Pe tersen quotes but fails to ente r in his specific 
lescri pt ion. He would refer to this species some collec tions from South America with­
lU I mentioning their habitat. It seems that he would treat as o ther synonyms R. flaccida 
ar. chi/ensis ( terricolous) and R intricotissima (on fru its of Eucalyptus). The crit eria in 
he key are nullified in the ensuing tex t and it becomes impossible to understand what 
he author means by a species in a group where species-mongering is rife. There is the 
taivc distinction be tween under bamboos in contrast with under trees wh ich, of cou rse, 
nay grow over or under bamboos. Thus a bamboo·species is ex tracted as R. capucina 
Pat.) Pet., wh ich is a superfluous name (Corner, 1950, 1970}. The equally unreliable 
'ea tu re f the unilate ral hymenium is introduced without explanation of its fa lli bility . 
!?. eumorpha is said to have dull-coloured fruit-bodies which docs no t agree with the 
.veil known R. invalii, reduced as a synonym, For Oavarie//a subspinulosa and Clavaria 
:pinu/osa no author is given; neither is in the index or nomencla tor; their synonymy is 
;onrused. R. flaccida is though t to be rare; it has also escaped the nomenclator. R . 
iJ1cognita has no habitat. The vi ncscence orR. myceliosa is confused. R. subdecurrens 
has no author. For the last species in sec t. Flaccidae (R. tropica/is) the only o ther with 
which it is compared is R. pancaribbea or sec t. Dendrocladiwn thus finalising the fu tilit y 
of these imposit ions. 

Another dichotomy of the key is between spores over or unde r a mean (average of 
ten measures) length o f 5.6 pm . As this implies averaging spores from 2- 3- 4·spored 
basidia. I am not convinced that ten measures a rc enough. I compared Pe te rsen's results 
for R. cy anoceplla/a and R. fragillima with the measures of fifty spores given by me 
(Corner, 1950). and found discrepancies of 7- 8%. 

The text ends with the sec tio n ' Nomina Misce llanea Deposita' where some twelve 
species or specific names are, th rough sundry pretex ts, de posed; perhaps ' Disponenda ' 
was in tended. Thus, the ll rst , as C/a varia acr1tissima Bcrk., is deposed because Pe terson is 
puzz led . He re fers th is fungus with yellow-brown spores to Clavulina withou t a reason. 
The last is Clavaria tubu fosa auct. , which is in ract C tubulosa Fr. with a type-specimen 
tha t Petersen overlooks. It is the common pantropicaliAclmoc/adium tubulosaum (Fr.) 
U v. (Corner, 1970). I no te that R. angustata, R. flaccida var. /ongiramosa. and R. 
{uscobn.mnea have escaped de position as they have escaped this wayward monograph 
enti rely. I close the book wit h tho rough distrust. 
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NOTULAE AD FLORAM AGARICINAM NEERLANOICAM 
In troduction 

C. BAS 

Rijkslrerborium, Leidcn 

After more tlmn 30 years of intensive ly co llecting, describing and study ing agarics in the 
etherlands. both by professional and amateur mycologists, it was fe lt that the time had 

come to endeavou r the publication of a critical Aga ric Flora of the Nethe rlands, in order 
to make 1he accu mulated data on taxonomy. ecology , phenology, and dist ribution of 

1e1he rlands' agarics available to everyone in1eres1ed in any aspect of the aga rics. 
In spite of the work on agarics up to now done in the Ne therlands, the many recent 

(but often confficting) pub lica tions in Eu rope, and the rather limited agaric nora of the 
Netherlands (the total number of species being estimaled a t 1600), this is certainly not a 
mean task, if 'critica l' as used above is taken to mean that (i) this Flora, as much as pos­
sible , be based on original observa tions, (ii) all taxa , although often to be treated by dif· 
fcrcnt authors, be rather ex tensively described in an entirely comparable way , (iii) the 
habit and the most importanl microscopical characters of each species be illus traled, 
and (iv) the most recent edition of the Interna tional Code of Bo tanical omenclature be 
closely followed. 

Fortunately several mycologists , academ ically trained in the fie lds of taxonomy and 
noristics of agarics , were available, while the "Netherlands' Organiza tio n for the Advance· 
ment of Pure Research (Z.W.O.)" was found willing to supply a generous grant , allowing 
four of them to join temporarily lhe rwo s1aff-members of 1he Rijk sherbarium partici· 
pa ling in the project. This, togethe r with the volu ntary , bu t considerable co·operatio n 
of some other mycologists (professionals as well as amateurs), should make it possible 
to complete the publication o f the ' Flora agaricina nee rlandica' within a limited number 
of years. 

The project is we ll on its way now. Pu blica tion in 3 volumes, written in the English 
language, is planned; the manuscript o f the first of these, in which Hygro phoraceae, Tri · 
cholomataceac s. l. , Pleuro taceae, En tolomataceae and possibly also Pluteaceae and Ama­
nitaceae will be treated, is expected to be completed in 1984. 

The working team of the 'Flora aga ricina nee rl andica' is we ll aware of the fact that 
the Nethe rlands are by no means a well -delim ited mycogeographical unit. Therefore col­
lections available from adjacent areas will be taken in to consideration also. Taxa not ye t 
recorded from the Netherlands, but to be expected here on the streng th of their ecology 
and/or distribution , will at least be included in the keys with references to descriptions 
in literature . 
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Marasmiellus, Macrocystidia and Rhodocybe 

MACIH EL E. NOORDELOOS 

Rijkshcrborium, Leiden 

Keys to and critical notes on the European species of the genera Marasmielfus 
and Rlrodocybe arc given. TI•e nomenclatu re of Macrocysridia is elucidated. 
Two rare SJ>Ccics, viz. Rhodocybc me/lcopallciiS and R. fallax arc fully described 
and illustrated . R/lodocy« mundufa is reduced to the synonymy o f R. popinalis. 
Rhodocybe nauleodulcis is uansfcrrcd to Ompltaliaster. The new com binations 
Rllodocybe microsponnn (Vclen.) Noordcl. , Marasmiellus ompltali{onnis (KUhn.) 
Noordel., Omplla/iaster nauseodulcis ( l·lorak) Noordcl. and 0 . kyrtosporus 

(Horak) Noordcl. are made. 

I. Marasmiellus Murr . 

In the presen t paper Singer's concept of the genus Marasmiellus is full y accep ted (Sin­
ger, 1973). For detai ls on the generic limits and infrageneric taxonomy the reader is re­
ferred to the cited publicat ion. Although the European flo ra is comparitively poor in 
species, only 8 species being known so far , I am sure that an increasing interest in little 
whitish mushrooms on various debris of woody plants and herbs will lead to interesting 
discoveries. In two previous publications (Noordeloos. 1975 , 1977) extensive descrip­
tions are given of Marasmiellus trabutii and M. pachycraspedum. In the present paper a 
key to all European species is given, followed by a checklist with critical notes o n no­
mencla ture, taxonomic posit ion and chorology. Full descriptions of the species occur· 
ring in the Netherlands, viz. Marasmiellus ramealis, M. vaillantii, M. trabutii, M. tricolor, 
M. pacllycraspedum, and M. candidus will appear in the first part of the Flora agaricina 
necrlandica. Two cxtralimital species. Marasmie/lus lzumillimus and M. ompltalifonnis 
arc charac terised by a su mmary of their most important characters. 

KEY TO TH£ SPECIES OF MARASMIELLUS IN EUROPE 

I. Most of the spores longer than 11 .5 J.llll •• • ••••••••.••• •• ••• ••.•••• •• • •• 

I. Most of the sporesshorter than 11 .5 #Ill ... . .... . . .. ... . .. . . 

2. 01eilocystidia 30- 50 x 5- 9 ~. irregularly cylindrical-coralloid o r clava tc·coraUoid (Fig. 2); 
pileipell..is with well-developed ramealis·structure (Fig. 11); pileitrama gelatinised; on dead leaf· 
Mleaths of Ju,cus maritimus in salt-marshes . • . . • . . • . 1. M. rrabutil 

31 
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2. Otcilocystidia 45-90 x 6-12.5 (at base) x 3-5 (at apex) .urn. fllifom1 to slenderly lagcniform 
with swoUcn basal part and long, slightly tapering neck (Fig. 4) : pilcipcUis made up of c. smooth 
hyphae and long dcrmatocynidla (Fig. 12); pilcitrama no t gclatiniscd ; on twigs, branchleu and 
o ther debris of woody plan ts in deciduous forest . . . . . . . . . . . . . 2. /tl, candidm 

3. 01cilocystidia absent . . . . . . . . . . . . .... , . , , , .. , 4 
3. Cheilocystidia present , . , . . .. . . , , , . , . , , .... . , 5 
4. PileipeWs with strongly developed ramcalis-structurc (Fig. 6); on grasses . . 3. M. rricolor 
4 . Pilcipcllis a uichodcrm of long, tapering, brown, sc tulosc huirs (Fig. 10) without ramcalis-struc· 

turc . . . • . . • • . . . . . . . . . . . . . . . . • • . . . • . 4. M. omphaliformil 
S. Oleilocystidia clavate of broom-cell type (Fig. I) with fi nger-like excrescences in upper hld f 6 
5. 01eilocystidia different , , , , . , , , , , , , , , , , , , , , .. , , . 
6. Basidiocurps minute ; pileus 1.5- 3.5 mm broad. white or crea my; spores 7- 10 X 2.5 - 31Jm, sub· 

fusiform to subcylindrical ; st.lpitepeiJis with non-encrusted, cy lindrica l hairs: on grass 
S.M.Immillinms 

6. Uasidiocarps larger; pileus 2- 20 mm broad , creamy pink to yellowish brown; spores 7.8- 11 x 
2.5 - 4 IJnl, subcyUndrica l to bean-shaped; stipitepellis with encrusted. coralloid hairs; on va rious 
dcbri .1 of woody plants, nu ely o n herbaceous plants . . . . . . . , , .. , 6. M. ramealis 

7. Chcilocystidia clavnte, usually encrusted (Fig. 5); lamellae with thickened edge; pilcipcllis with 
weakly developed ramcalis·structurc (Fig. 8): terrestrial among mosses , . 7. M. pacllycraspedum 

7. Cheilocystidia coralloid wit h o ne or more bladder-like projections (Fig. 3); lamellae with normally 
th ick edge ; pileipellis without or with poorly developed romeulis·structure (Fig. 9); on grasses, 
sedges or branch lets of trees (AI fi llS, Fraxinus. Coryl11S, etc.) . , . . , ...... .. 8. M. vaillantii 

ANNOTATED CHECKLIST 

I. MansmieUus trabulii (Maire) Sing. in Ulloa 22: 300. 1951. - Marasmius trabutii M.airc in 
Uull. Soc. bot. Fr. 57: 278- 279. 1909.-Figs. 2. 11. 

Qilocybe caespitosa Pat. in C. r. Congr. Socs sav. Paris. Sect. Sci. : 248. 1909, non 1\!ck 1888.­
Marusmielluscaespitosrls (Pat.) Sing. in Pa p. Mich . Acad . Sci. 32 : 129. 1949. 

Selec t e d d esc ri p t io n and i ll ustra ti ons. - Noordeloos in Persoonia 8: 223- 226 (asM: caes­
pitosus). 1975. 

When I published a desc rip tio n of the Ne therlands' rediscovery of Marasmiellus caes­
pitosus (Pat.) Sing. I was not aware of the fa ct that Clirocybe caespitosa Pat. is an ill egi­
timate name, being a later homonym of Clirocybe caespitosa Peck 1888 in Rep. N.Y. 
State Mus. 4 1: 6 1. Thus Marasmius rrabutii is the oldest va lid and lcgitim:Jte name fo r 
O itocybe caespitosa Pat. As a consequence the binomi31 Marasmiellus trabutii (R. Maire) 
Sing. has priority over Marasmiellus c:aespitosus (Pat. ) Sing. 

2. Marasm lcllus cand idus (Dolt.) Sing. in Pap. Mich. Acad. Sci. 32: 129. 1948. - Agaricuscandi· 
dus Bolt. , liist. Fung. Halifax 1: 39. 1188.-Marasmius candidus (Bolt .) f'r .. Epicr.: 381. 1838. ­
Figs. 4 , 12. 

Agaricus alhus·corticis Seer .. Mycogr. Suisse 2: 229. 1833 (not val. pubi.). - Marasmlellusalbus­
corticis (Seer.) Sing. in Ulloa 22 : 300. 1951 (not val. publ.). 

Marasmius magnlspom s Murr. in Mycologia 4: 166 . 19 12. 
Se lected desc rip tio ns a nd illu st ra ti o ns. - KUhner, Bo taniste 25 : 109- 11 1. 1933. ­

Malcn!fOn & Bertau lt . Fl . Champ. Maroc. 2 : 354- 356. 1975. - Phillips, R. , Mushrooms and o ther 
fungi : 67 . 1982. 
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Figs. 1- 5. Types of chei1ocyslidia in Marasm id lus. - I . M. romeo/is. - 2. /If. rrabu rfl. - 3. M. 
vaillan tii. - 4. M. candidus. -5. M. fUZChycraspedum (aU figs. I 000 X). 

According to the Internationcal Code of Botanical NomenclalUrc ( 1978, ar t. 23.6 
(c)), none of the names published by Secretan ( 1833) is considered validly published be­
cause Secretan did not consistently use the Linnaean system of binary nomenclature. As 
Singer did not supply a latin diagnosis, also the recombination Marasmiellus albus-corti· 
cis (Seer.) Sing. is inva lid. 
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Figs. 6- 9. Types of pilcipcUis in Marasmic/Jus . - 6. M. rricolor. - 7. M. ramcalis. - 8. M. paclry­
craspedum. - 9. M. vaillantii (all figs. 670 x). 

In his monograph of the genus Marasmiellus, Singer ( 1973: 30) used the binomial 
Marasmiellus albus-corticis instead of Marasmiellus condidus (Bolt. ex Fr.) Sing .. because 
according to him the latter name was preoccupied by the binomial Marasmiellus candi­
dus (Brcs.) Sing. 195 I in Lilloa 22: 298. a name now conside red lO belong to a species 
of the genus Hemimycena. If one accep ts Singe r's view and the decision of the 'Code' on 
Secretan's names, neither the binomial Marasmiellus candidus norM. a/bus--corticis can 
be used for the we ll -known spec ies concerned . The11 the only other va lidly published 
name available for it is, acco rd ing to Singe r (1973: 30), Marasmius mognisponts Murr. 

I disagree, however, with Singer on the priority of Marasmiellus candidus (Bres.) 
Sing. ( 195 1) over Marasmiellus candidus (Bolt. ex Fr.) Sing., because in my opinion the 
latter combinat ion has been published already in 1948 . 

Singe r ( 1948: 128- 130) published a note on some species intermediate be tween 
Marasmius and Marasmiellus in which he transfe rred Marasmius sect. Rameales KUhn. to 
the genus Marasmiellus. Simultaneously he explicitely transfe rred a number of species 
from Marasmius to Marasmiel/us, proposing the fo llowing new combinations: Marasmiel­
lus trabutii; M. caeSJJitosus; M. ramea/is; M. anthocephalus; M. rugulosus, and M. nigri­
pes. Marasmius candidus (Bolt. ex Fr.) Fr. was not transfe rred in the same explici te way, 
but it was men tioned as fo llows: ' In view of the tra nsitional charac ter of certa in tropical 
species such as Marasmiellus semiustus ( Berk . & Curt.) Sing. and of cert ain European 
(M. candidtts (Bolt. ex Fr.) Sing.) and Asia t ic (M. pseudoconidiophorns Sing.) species 
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Figs. 10- 12. Types or pileipellis in Marasmiel/us. - 10. M. omphalifomris.. - 11. M. trabutil. -
12. M. candidus (all figs. 670 x). 

between Marasmius, Rameales and Marasmic/Ius ( = Hemimycena), I prefer to transfe r 
the sect ion Rameales to the genus Marasmiellus'. Because Singer cites the au thor's 
names (Bolt. ex Fr.) Sing. the only conclusion that can be drawn is that he mean t 
Marasmiellus with "M .' and not Marasmius , since in that case the author ci tat ion should 
have been ( Bolt. ex Fr.) Fr. Singer ( 1962: 321) himself confirmed my theory whi le 
r,mging as a synonym of Marasmiel/us albus-corticus the following name: 'Marasmiellus 
candidus' (Bolt . ex Fr.) Sing. 1948 non (Bres.) Sing. 1951'. Therefore I consider the 
binomial Marasmic/Ius candidus ( Bolt .: Fr.) Sing. the correct name for the present 
species (according to the International Code of Botanical Nomencalture, ar t. 33.1 , a 
new combination is considered to be definite ly indicated when there is a typographic 
device which ind ica tes that an epi thet is assoc iated with a par ticular generic name). Thus 
a widely used and undisputed epithet is saved. Accord ing to recent changes of the 
'Code' the correct citation is: Marasmiellus candidus ( BoiL) Sing. 

3. Marasmiellus rricoJor (Alb. & Schw.: Fr.) Sing. in Pap. Mich. Acad. Sci. 32: 128. 1948. - Axa­
ricus tn'color Alb. & Schw., Conspect. rung. : 228. 1805 . - Agaricu.r tricolor Alb. & Schw.: Fr., Syst. 
mycol. 1: 166. 1821. - Marasmiu.r tricolor (Alb.&. Schw.: Fr.) Kiihn . in Botaniste 25 : 89. 1933. ­
Marasmiellus tricolor (Alb. &. Schw.: Fr.) Sing. in Pap. Mich. Acad . Sci. 32: 128. 1948. - Fig. 6. 

Agaricus languidu.r Lasch in lJnaea 3: 385. 1828.-Marasmius /anguidm (Lasch) Fr., Epicr. : 
379. 1838 (non sensu Kilhn. & Romagn. 1953 "' M. vai/lamil). - Marasmiellus languidus (Lasch) 
Sing. in Lillo:! 22: 300. 195 I . (Sec typc·study by Singe r (1973: 3 t 5)). 

Selec t ed desc riptio ns & illustra t ions. - KUhner in Botanistc 25: 89. 1933. 

4, Marasmicllus omphaurorm is (KOhn.) Noordc l. , comb. nov. - Basionym: Marasmius omplralr'· 
formis Ki.l hn. in Bull. Soc. Not. Oyonnnx 8: I l l. 1954. - Fig. l 0. 
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C h<t ructcr is t ics. - Pilcus 7- 19 mm broad, convcx-um biHcatc , be ige-pinkish, pubes­
cent to granulose-su bsquamulosc; l:1mellae l = 15- 18, I = 0- 1, arcuate-decur­
rent , white; sti pe 8- 14 x 0 .7- 1 mm , wh ite at apex , brown to blackish below, en tirely 
pruinose, attached to subst ratum with radia ting mycelial strands. Spores 8- 10 x 
3.5 - 4.5 J..Ull , ellipsoid; basidia 4-spored; cheilocys tidia absent , occasionally in old spc· 
cimens some filiform hairs present on lame llar edge; pilcipcllis a trichodcrrn of long, 
fl cxuose-cylindrical hairs a ttenua te towards apex, with brown walls; pile itrama brown­
encrusted, metachromatic in Crcsyl blue ; clamp-connections present in all tissues. 

Habitat & dis tri but io n. - On branches and other debris of woody plants; medit· 
terranean. France , Ma roc. 

Co ll ect io ns cxam in ed. - F ra nce, Charen te Maritime, Corniche de Nauzan prCs 
Royan, 2 Sept. !935. R. Kuhner (fragm . in PC). 

Desc ri p t io ns & i ll u s tra ti o ns. - KUhncr, 1954 , I.e. 86 .-Malen~on & Beriau lt , 
Fl. Champ. Maroc. 2: 373, Og. 79, 1975. 

Within the genus Marasmiel/us this is a remarkab le species because of the trichoder· 
mal pileipeUis wi th almost se tifom1 hairs. In Singe r's monograph (1 973) Marasmiellus 
ompJra/iformis keys out in sec tio n Stenophy lloides because of the presence of this type 
o f pileipclli s. Considering the European species it comes closest to M. candidus, which 
however widely differs in size and shape of spores, colou r o f the pileus, structu re of the 
pileipeUis, etc. Very peculia r is the me tachromatic reac tion of the t rama in Cresyl blue , 
wh ich I have never observed in other species of the genus. 

S. M:uasmicllus humillimus (QuCI.) Sing. in Bcih. Nova Hcdwigio 44 : 308. 1914. - Col/ybia 
lwmil/ima QuCI. . in C. r. Ass. fr. Av. Sc. (La Rochelle, 1882) 11 : 389. 1883.-Marasmiusluunllli· 
mus (QuCI.) QuCI., Fl. mycol. : 316. 1888. 

MarasmhujlosculusQuCI. in Bull . Soc. bot. Fr. 25: 289. 1879 (non Bcrk. 1842). 
Marasmius a"tlrocepJtalus Sacc .. Syll. fung. 9: 69. 1891. - Morasmiellus aluhocephalus (Sacc.) 

Sing. in Pap. Mich. Acod. Sci. 32: 130. 1948. 
Morasmius flo:tculinus Dat3illc in Dull. Soc. !-list. nat. Ooubs 30: 80. 19 19. 

C haracter is t ics. - Pileus 1.5 - 3.5 mm broad , convex or slightly um bilicate , white 
or sligh tly tinged cream. radially grooved·sulca te , not translucent . smooth ; lamellae L = 
2- 11 , I = (0- ) I , adnate, white with nocculosc, concolorous edge; stipe 1.5 - 3.5 x 
0 .1- 0.16 mm , fauve to brownish, becoming black ish brown in lower part, pale and apex . 
ent irely white pruinosc; spores 7.2- 10 x (2.5- )2.7- 3 J.Ull , subcylindrical to subfus i· 
fo rm; basidia 4- sporcd, cheilocystidia clava te, 6.5 - 11.5 J.U11 wide, with numerous flli· 
form appe ndices at apex (b room-cells); pilcipellis fil amentous, hyphae 2- 10 J.llll wide 
wi th st rongly developed rameaUs-s truc ture ; stipitepellis with smooth , cylindrical ha irs. 

Habita t & distribution.-On grasses, sedges etc. , rare (ove rlooked?); France, 
Italy, Czechoslovakya. 

Marasmiellus humil/imus is one o f the smallest Euro pean species of the genus and 
comes close to M. ramealis and M. tricolor in having a strongly developed r:~meaJis-stru c· 

ture in the pile ipellis. It differs from both species in size, colour, smaller, narrower spores 
and st ipe·COveri ng. 
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6. MarasmicUus r.amcalis (Bull .: Fr.) Sing. in Pap. Mich. Acad. Sci. 32 : 130. 1948. - Agaricus 
romeo/is BuU. , 1-!er b. Fr .. pl. 336. 1186.-Agaricus romeolls Hull. : Fr. , Syst. mycol. I : 135. - Gym· 
nopus rameolis (Dull. : Fr.) S.F. Gray. Nat. Arr. Br. Plants.: 6 11. 1821. -Marasmius romeo/is (Bull. : 
Fr.) Fr. , Epicr. : 38 1. 1838. - Figs. I. 7. 

Agaricus amode/phus Bull .. Herb. Fr .. pl. 550. frg. 3. 1791. - Agan'cus amade/pl!us Bull ,: Fr .. 
Syst. mycol. I : 135. 1821.- Morasmiu.t amadelpllus (Bull.: Fr.) Fr., Epicr.: 380. 1838.-Mara.r­
miellusamadelphus (Bull .: Fr.) Mos., Kl. KryptogFI., 2. Aun .• 2b/2: 118.1967. 

Selec t ed des criptions & illustrations. - Cooke. Ul. Dr. Fungi. pl. 1082a (1127): 1082b 
(1127) {as M. amadelpl!us) 1889.- Lange, J., Fl. ag. dan. 2, pl. 483 , 1936. - Phillips, Mu shrooms 
and other fungi: 67. 1982. 

7. MarasmteUus pachycra.spedum Noordel. in Pcrsoonia 9: 275. 1977. - Figs. 5, 8. 
Selec ted de sc ripti o n & illu strations. -Noordel.. 1977,l.c. 

8. Marasmtellus vaillantU (Pers.: Fr.) Sing. in Bcih. Nova l-ledwigia 44 : 313. 1973. - Agaricus erl· 
cetorum (311ai/lantii Pcrs. , Synopsis: 472. 1801. -Agarlcusvai//antii Pcrs. : Fr. , Syst. mycol. 1: 136. 
1821. - Marosmiur vail/anrii (Pcrs.: Fr .) Fr .. Epicr. : 380. 1838. - MarosmlellusvaillalltU (Pers.: Fr.) 
Sing. in IJcih . Nov3 Hedwigia 44 : 3 13. 1973.- Figs. 3, 9. 

Misapp lied namcs.-Marasmius languidus (Lasch) Fr. sensu KUh n. & Romagn., Fl. anal. : 86. 
1953. - Marasmius calopus (Pen.: Fr.) Fr. sensu P.O. Orton in Trans. Br. mycol. Soc. 43: 303. 1960. 
- Marasmius condldus (Bolt. : Fr.) Fr. sensu J . Lange, Fl. agar. dan . 2: 25. 1936. - Marasmius lnri· 
filius Fr. sensu P.O. Orton in Trans. Br. mycol. Soc. 43 : 303. 1960. 

Selec ted desc riptions & illustrations. - Bresadola, Icon. mycol. 505- 1. 1929. - Lange. 
J., F1 . agar. da n. 2: 47c. 1936 (as M. candidus). - Nathorst-Windahl in Acta 1-lorti Gotoburg. 22: 
78. 1958 (as M. laiiRJiidur).-Singer in Beih. Nova l-ledwigia 44: 313.1973. 

The binomial Marasmiellus vail/amii is used here in acco rdance with Singer ( 1973 : 
313), and the use of 'Marasmius calopus' as proposed by P.O. Orton (1960: 303) is 
rejected. In my opinion, wh_ich also agrees with that of Gilliam ( 1975: 3 l ),Agaricus 
calopus Pcrs. : Fr. represents a small , pale , odou rlcss form of Marasmius scorodonius 
which I collec ted several limes during my studies in Marasmius . Furthermore, Pcrsoon 
and Fries described Agaricus calopus as a fungus with a smooth , red-brown st ipe, which 
excludes the possibili ty that it could be identical with M. vail/antii. Marasmius languidus 
( Lasch) Fr. sensu KUhner & Romagnesi (1953: 86) must be rejec ted as a misinterpreta­
tion. The diagnosis of Lasch and the type-s tudy of Singer ( 1973 , I.e.) clearly show that 
Agan'cus /anguidus Lasch is conspccific with Agaricus tricolor Alb. & Schw. Marasmius 
candidus sensu J. Lange (1936, I.e.) is definitely identical with Marasmiellus vai/lantii, 
and Lange's plate is an exce llen t and represen ta tive illustration of it. But the true Agari· 
cus candidus is ano ther species (see above). Two other synonyms suggested by Orton 
(1960, I.e.), viz. Marasmius insilitius Fr. , and Agaricus angulatus Batsch are also rejec­
ted. TI1e first name stands for a doubt fu ll species, which moreover is published much 
later than Agaricus vaillantii, and Agaricus angulatus Batsch in its original sense is a tiny 
white fungus wh ich probab ly is a species of Mycena or flemimycena. Batsch ment ioned 
a plate of Micheli (1729: 146 , tab. 74, fig. 4) in the protologue, which I consider now 
the lectotype of Agaricus angulatus Batsch., and it is clear that Marasmiellus vai/lantii 
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has nothing to do wilh Micheli 's and Batsch' fungus. Therefore I conside r Agaricus angu­
latus a nomen dubium. Singe r (1961: 6) proved that Agaricus angulatus sensu Persoon 
belongs to the genus Psi/ocybe. According to the recent change of lhe starting-poin t 
rules in the International Code of Botanical Nomenclature the combina tion 'Psi/ocybe 
angulata (Batsch ex Pers.) Sing.' is no longer legitimate. as it is based on Pcrsoons' mis· 
interpre tation of Baisch's species. 

II. Macrocystidia Joss. 

According to Donk ( 1962: 18 1) the generic narncMacrocystidia shou ld be auribu tcd 
to Josscrand , because that author was the first who used thi s name in print. l·lcim 
( 193 1: 7 1) originally published the genus Macrocystis to accommodate 'Noucorio ' cucu­
mus Fr. Soon this name appeared to be a la te r homonym of Mocrocystis Agardh 1824 
and Heim started to use the new name Mocrocystidio fo r it , fo r the first time in print , 
however, some months after the publica tion of Josse rand , viz. Heim ( 1934: 127). The 
correc t synonymy is given below: 

Macrocystidia Joss. in BuU. Soc. mycol. Fr. 49: 376. 1934. Nnmc change for Macrocys t is Hcim, 
Genre lnocybc: 1 1. 1931 (non Macrocystis Ag.ardh 1824). 

Agaricus subgen. llypomt~emo Britz. in Bcr. naturh . Vcr. Augsburi27 : 196. 1883. 

Also the transfer of the onl y Eu ropean spec ies of this genus to Macrocystidia has to 
be attributed to Josse rand: 

Macrocyuidia cucum is (Pcu.: Fr.) Joss. in BuU. Soc. mycol. Fr. 49: 373. 1934. 

Ill. Rhodocybc Maire 

Rlzodocybe is one of the smaller genera in the Enrolomataceoe and characterised by a 
ve ry va riable habit: plcuro toid. omphalioid , clitocyboid. myccnoid or tricholomatoid. ll 
is d instinguished from Entoloma and Oitopilus by the spores which arc angular-pustulate 
in polar view and almost smooth to nodulose, undulate or pustu late in side-view (sec 
also Noordeloos, 1981: 122). Rece ntly Baroni ( 198 1) monographed the genus, while 
Horak ( 1979) added much to the knowledge of Rhodocybe from the Southern Hcmi· 
sphere. Nevertheless, while preparing keys and descriptions for the Flora agaricina ncer­
land ica I was confron ted with so much additional information on European taxa not in· 
eluded in Baroni's monograph , that an annotated key an d a checkli st to the European 
spec ies seem useful. 

KEY TO TftE SPECIES OF RUODOCYB E IN EU ROPE 

l. Hymcnisl pseucocystidi:t present • . 
1. Hymcnial pscudocystidin absent • . 
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2. Spore! 6.8- 9 x (5.7 - )6.2-7.5 1-1n1, broadly ellipsoid in ou tline ; pscudocys tidia with colou rless 
(.:on tents when mounted in 5% KOH , , , ... , . . . , .. , . , . , , , . , . I. R. flnnmarch/oe 

2. Spores distinctly narrower (3.5 - 5.5 Jml) and more slenderly ellipsoid; pscudocystidia with ycl· 
lowish-orangc to yellowish grey contents when mounted in 5% KOH . . . 3 

3. Smell and taste unpleasant. farinaceous or like rotten fish; pileus :ugilhtccous to pole brown ; 
spores7.S- 10 x 4.5 - 5.5 1Jlll. . . . ... . . .. .... . ... 2.R.obtusotula 

3. Smell none; taste none o r slightly bitterish; pileus grey to greyish brown, usually fairly dark; 
spores (5 .5- )6 - 9 x (3 - )3.5 - 4( - 4.5) 1-1m . . . . . . . . . . . . . . . . 3. R. cadora 

4. Basidiocarp s.maJJ. more or less collybioid ; pileus and stipe with yellow, orange or reddish tinges; 
clamp-connections present . . . . . . . . . . . 5 

4. Basidiocarp usually omph:illoid, c!Hocyboid o r tricho1omatoid, white or grey to grey ish brown ; 
if reddish then basidiocarps robust and tricho1ornatoid; clamp-connections absent 6 

5. Basidiocarp yellowish brown to honey-coloured: spores (4 - )4 .5 - 7 x 3 (- 4. 7) JM1 
4. R. mdleo/}Gllens 

5. Dasidiocarp orange-brown to red-brown ; spores 7- 10 X 5- 5.5 .urn .. .. . . . . 5. R. nltellino 
6. Pileus and stipc white, occasionally with cream-coloured o r ochraceous central spo t on pileus 

in old specimens . . . . . . . . . . . . . . ..... , .. , .. , , 6. R. [aflax 
6. Pileus and stipe sligh tly to distinctly coloured . . . . . . . . . . . . . . . . . . . . . . . . . 7 
7. Pileus fl e1h-colourcd brown to reddish; stipe white or flesh-colou red . . . . . . 7. R. truncate 
7. Pileus and stipe greyish brown or lead grey . . . . . . . . . . . . . . . . . . . . . . . . 8 
8. Dasidiocarp small. omphalioid: pileus up to 20 mm broad ; septate cheilocyslidia present ;spores 

5.5- 7.5(- 8) x 4 - 5.5(- 6) JMI , almost smooth when seen with the ligh t-microscope 
8. R. Jtirnoola 

8. Basidiocarp medium -sized to large, cUtocyboid to tricholomatoid ; pileus 20- 110 mm broad; 
chcilocystidia, if present, not septate ; spores appearing minutely warty in the tight-micros· 
cope . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

9. Oleiloeystidia prese nt , ftlam cntous, 24 - 60 x 3- 7: pileus very duk greyish brown 
9. R. obscura 

9. Oleilocystidia absent ...... .. . . .... . ..... . .. .. . .. . . . ..... 10 
10. Smell none; taste mild; spores 5.3- 6.4 x 3.5- 4.7 .urn, Q = 1.25 - 1.4 - 1.7 ... .. 10. R. parilis 
10. Smell farinaceous; taste bitter; spores (4.7 - )5 .0-7.0(- 8.0) x (3 .5)4 - 5.5(- 6) pm, Q • 1.1 -

1.2- 1.4 ....... . ... . ... . ..... . ..... . . ....... . .... II . R. popinolis 

ANNOTATED CHECKLIST 

I. Rhodocybc finnmarchiac Noordel. in Norw. J. Bot. 26 : 277- -278. 1979. 

Only known rrom the type-locality in Lapland. 

2. R. obtusatub Horak in Sydowia 3 1: 74 . 1979 ('1978'). 

For description sec Ho rak, I 979 I.e . Only known rrorn the type-locality in Switzerland . 

3. Rhodocybe caelata (Fr.) Maire in Dull. Soc. mycol. Fr. 40: 298. (1924) 1929.-Agan'cu.r 
cadallu Fr., Epicr.: 42. 1838. - Tn"choioma caelah1m (Fr.) Gill., Hymen, Fr.: 114. 1874.-0it~ 
pJ1us cadatus (Fr .) KUhn. & Rom:.gn .. A. anal. : 173. 1953. (not vat. publ., no full refer. to basionym). 

Rhodocybe dubio Fnvre in Erg. wiss. Unters. schwciz. Nationalpuk 6: 587. 1960. 
Rhodocybe australis Sing. in Beih. Nova Hedwigia 29: 335. 1969. 
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Agaricus rerusrus var. arenic:olus Fr .. h..-on. sci. Hymen .: 78. 1814. - 0mphalina arenicola (Fr.) 
P.A. Karst., Hatuv. I : 131. 1819.-Rhodocy~ arem'cola (Fr.) M. Lange & Siver-tsen in Bot. Tid.s­
skt. 62: 198. 1966. 

Habi ta t & distribution. -Usually in grasland, fores t. Juniperus-shrubs etc., wide-spread, 
cosmopolitan. 

Selec t ed descri ptions & i ll ustrations. - Baroni in Bcih. Nova Hcdwigia 67: 47-49, figs. 
11 - 14, 64, 65 . I 13. li S, 11 8 and 14 8. 198 1. - Lange & Sivertsen, I.e. (as R. arenicolo).-Kilhncr 
& Lamourein BuU. Soc. mycol. Fr. 87 : 15 - 23.197 1. 

4. Rhodocybc mcUcopallcns P. D. Orton in Trans. Br. mycol. Soc. 43 : 380. 1960. - Figs. 14 - 16. 
Collybla nlrelliJia forma minor DOssing In Frlesia 6 : 340. 196 1 (not val. pub!. , no Latin dlagn.), 

Pileus 11 - 30 mm broad, conico-convex then expanding to almost nauened, wi th or 
without small papilla, with straight margin, strongly hygrophanous, when moist vividly 
orange-ochraceous to orange-brown or ye llowish brown (a t centre 7.5 YR 4/4 , 4/6. S/6 
or 6/8, towards margin 7.5 YR 5/6, 5/8 , 6/6, 6/8, 7/8; 10 YR 6/6, 6/8) tran lucently 
stria te up to 2/3 of radius, pa llescent on drying to pale ye llowish brown ( 10 YR 7/6, 
7/8. 8/6 or 7.5 YR 6/8, 7/8), smooth , dull , sometimes slight ly rad ially fibrillose-sub· 
felted. Lamellae L ~ 20- 30, I ~ 1- 5( - 7), moderately distant, (broadly) adna te, some· 
times with decurrent tooth , segmentifo rm to subventricose , brownish ye llow ( 10 YR 
7/4, 7/6. 7/8, 6/4 or 7.5 YR 6/8, 7/8) with entire, concolorous edge. Stipe 20- 40 x 
1.5 - 3(- S) mm, cylindrica l or often tape ring towards base, stra ight or nexuosc, conco· 
lorous with pileus or sligh tly darker at upper part , occasionally slight ly paler than pileus 
in lower part , smooth , shin_ing as if polished, with more or less undulating surface. Flesh 
concolorous with surface. Smell far inaceous, especially when cut. Taste st rongly oily­
rancid , very nasty. Spore-print pinkish-brownish. 

Spores (4 - )4.5- 7 x 3- 4(- 4.5) J.Llll , shortl y ellipsoid to pip-shaped with weakly 
nodu lose-angular ou tline. Bas idia 20- 30 x 7- 9.5 pm , (2- )4-spored, wi th clamp. Cysti· 
dia none. l-lymenophoral trama with numerous cu boid crysta ls, regu lar, made up of 
cylindrical ce ll s, 50- 85 x 8- 17 J..Ull. Pile ipellis a cuti s made up of thin-walled , cylindri· 
cal, 4.5- 9 J..Ull wide hyphae with membranal pigment; subpellis regular. made up of 
short , innated cells gradua ll y passing into pileitrama wit h yelJow-brown encrusting 
pigment. Pileitrama regular, made up of short , innated cell s. Clamp-connections present 
in hymenium and on most septa of narrowest hyphae in pileipe llis. 

Hab it a t & di s tribu ti on. - ln deciduous and mixed deciduous-coniferous forest. 
usually on more o r Jess calcareous, sandy soil, once found on old fire-place : known to 
occur in Great Britain, Netherlands, and Denmark. 

Collectio ns exn mincd.-GREAT BRITAIN. Surrey, Mickleham, Norbury park, 13 Oct. 
1958. P. D. Or tan (holotypc, K).- NETHERLANDS. prov. 7..celand, Zeeuws Vla.anderen , 26 Oct. & 
3 Nov. 1981, A. de Meyer {L); prov. Zuid-Holl.and, lsi. Voornc , Oostvoorne, ncar Wccvcrsduln, 
4 Nov. 1981. C Bas 7863 (L).-DENMARK, lsl.ofFalstcr.Systofte skov. 20 Oct. l 960, L DOrsittg 
(C); Southern J utland, Kjelstrup ptantagc. 30 Sept. 1978. L DOulng (C). 

So far Rlzodocybe mel/eopa/lem was only known from its type-locality and a few 
add itional places in Great Britain. Recently the species was found abundantly in the 
sou thwestern part o f the Netherlands, and during a recent visit to the Botanical Museum 
at Copenhagen, the occurrence of this species was also established for Denmark. There­
fore I am ab le to give an emended desc ription of the species. Rhodocybe melleopollem 
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Fig. 13. Rhodocy be llflel /i"o - Spo res (x 1000). 
Figs. 14- 16. Rllodocybe meileopa/lem. - Habit (x 1). spores (X 1000), and pilcipcllis (x 670). 

(all figs. from A. de Meijer, 3 nov. 198 1). 
Figs. 17- 19. Rllodocybe fallox. - lbbit (X 1), spores (x 1000), and pileipellis (x 670). (all figs. 

[.rom A. de Meije r 320). 

can easil y be dist inguished from R. nite/lina by its smaller spores. and also by the slight· 
ly paler, more yellowish colour. 

5. Rhodocybe nitc:Uina (Fr. ) Sing. in Mycologia 38 : 687. 1946. - Agorlcustlitellinus Fr., Epicr. : 
80. 1838.-Collybio l!itellino (Fr.) QuCL in MCm. Soc. Emu!. MontbCiiard, sCr. 2{5): 434. 1815. ­
Rhodopa:cillus nitellinus {Fr.) Sing. in Annis mycol. 34 : 332. 1936. - Fig. 13. 

Cclly bia cupreo Favre in Erg. v.iss. Unters. Schweiz. Na t. Park 42: 401. 1 960. -Rhodocy~ 

cupreJJ {Favre) Hor:.k in Sydowia 3 I : 73 . ('1978') I 979. 

On account of the type-study by Horak ( 1979, I.e .) of Co/lybia cuprea, combined 
with Favre's desc ription of the macroscopical charac ters of this species I have no doub t 
that the name C. cupreo is a late r synonym of Rhodocybe nitellina , as both the colou r 
of the basid iocarp and the size and shape of the spores are perfec tly within the range of 
the variability of R. nitellino. 

6. Rhodocy be raUa.x (QuCJ.) Sing. in Fa.rlo wia 2: 549. 1946. - 0mplta/ia fallax QuCI. in C. r. Ass. 
rr. Av. Sci. 24 : 6 17. 1895 . - Qirocybc fa/lax (QuCI.) Sacc. & Trott., Syll. fu ng. 21: 42. 1912.­
Rhodopaxll/us fa/lax (QuCJ.) Maire in DuU. mens. Soc. linn . Lyon 6 : 19. 1921.-PaxUiiopsisfo/Jax 
(QuCL) J. l..nnge, Fl. agar. dan. 5: VL 1940. - 0itopilopsis fallax {QuCI.) KUh n. ex Konr. & M., Aga­

ricales 1: 380. 1948. - Qitopilus follax (QuCI.) KUhn . & Romagn .. Fl. nnal. : 173. 1953. - Figs. 
17-19. 
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Pileus 10- 40 mm broad , convex then flattened , often sha llowly depressed , wiLh or 
withou t weak umbo, with margin involute to reflcxed, with marginal zone strongly un­
du late-lobed with age. not hygrophanous, not striate , white , occasionally tinged cream 
or yellow a t centre , du ll c . smooth , glabrous. Lamellae L = 50- 70, I ;; 1- 3 , fai rly 
crowded, arcua te-decurren t, pale lhen yellowish flesh-colour, with concolorous, entire 
edge. Sti pe 10- 50 x 2- 7 mm, cylindrical usua ll y tape ring, rarely broadening down­
wa rds, white, subtomcntosc all over or pruinose-Oocculose at apex and then fibrillose 
downwards. Flesh solid, white. Smell not dist inct ive. Taste bi tter. 

Spores 5- 8.3 x 3.5- 4.7(- 5) JJ111 , Q = 1.4- 1.7- 2.0(- 2.3), cUipsoid or amygdali· 
fo rm, weakly nodu lose in side-view, th iiHValled . Basidia 18- 3 1 x 7- 1 I J.Ull , 4-sporcd, 
clam pless. Cystidia absent. PiJcipems a cu tis of na rrow cylindrical hyphae, 2.5- 6.5(- 9) 
IJ.I Il wide , smooth or wi th very minutely encrusted wa lls. Clamp-connections absent. 

Habi t at & distribu ti o n. - ln dec iduous and mixed forest, in the Netherlands 
prefe rably on calcareous sandy soils ncar the coas t, also in grassland, e.g. in Corynep}ur 
rerum in coastal dunes (Denmark), wide-spread but rare. 

Collections exa min ed. - DENMARK, Norah Jutland, du nes ncar Febbers ted, 20 Oct. 1980, 
J. llowalr (C). - NETU ER LANDS, prov. Noord Ho ll and: Dstricum. 24 Aug. 1954, G. D. Swvncn­
burg de Veye (L). idem, 8 Sept. 1954, R. A. Moos Geesruanus 10 146 (L); Ankevecn. looidijk, 26 
Sept. 1956, J. Dooms ( L); prov. Zee land, Zeeuws Vlaandcren, Sas van Gent . Brnnkrnanpoldcr, bos 
van Ollon, 29 June 1981, A. de Meyer 320 (L). 

Rhodocybe fa/lax is easily distinguished from aU o ther Rhodocybe by its white basi· 
diocarp. It can be confused with small specimens of R. popinalis, bu t tha t species has 
smaller, more ellipsoid spores and turns red wit h KOH in dried specimens. The spores 
R . fa/lax are very th in-walled and only sligh tly pustu late. Therefore it is very important 
to sta in them very well , e.g. in Cotton blue, to recognize the angu lar pustulate na ture of 
the spores. Baroni ( I 98 1: I 02) gives only a short desc ription of the species, mainly 
compiled from titeraLUrc. Therefore a more extensive descript ion of this rare species is 
given here . 

7. Rhodocybe truneata (Schaeff. : Fr.) Sing. in Mycologia 38: 687. (Full synonymy in Baroni 
198 1: 79- 80). 

Se lected desc ri p t ions & illus tr a t ions. - Baroni, 1981 , I.e.: 79- 84, rtgS. 34,52, 110,130 
and 146. - Gulden in Norw. J. Dot. 22: 5- 6. 1975. - Maire in Hull. Soc. mycol. Fr. 40: 296- 2:98. 
pl. 18 figs. 4- 12. 1924. 

Rlzodocybe tnmcata is a very variable species. Severa l infraspccific taxa have been 
described, whjch seem to be only the ex tremes of long chains of intermediate forms. 
I have not been able to differentiate any in the Ne therlands' collec tions, and therefore 
I accept the species in a wide concept. 

8. Rhodocybe hi.rneola (Fr.) P. D. Orton in Trans. Br. mycol. Soc. 43 : 181. 1960. 
(Fu ll synonymy, descrip tion and illustra tion in Baroni, T.J. in Reih. Nova Hcdwigia 67: 110. 

figs. 42 , 43 , 79, 80. 11 2, II Sand 120. 1981.) 

9. Rhodocybc obscura (Pihit) Moser in Cams. Kl. KryptogA. 3. Aun .. 2 b/ 2: 151. !961. - Rho­
dopoxiltus obscunlS Pil:it Sb. nar. Mu s. Praze 98(2): 67. 1953. 
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Se lected descrip t io ns & illu stra ti o ns.-Daroni in lleih. Nova Hcdwigia 67: 95- 96, l"igs. 
10. 84, 85. 198 1. - Enderle in Mitt. Vcr. Naturw. Math. Ulm 31: 30-32. 198 l. 

Rhodocybe obscura can be distinguished fro m dark pigmented R. popinalis by it s 
:ilamen to us cheilocystid ia . So far it is o nly known fro m Czechoslowakia, Ge rman Fede­

ral Repub lic and Sweden. 

10. Rhodocybe p:uilis (Fr.) Sing. in Agaric. mod. taxon .. 2nd. Ed .: 678. 1962.-Agaricus porilis 
Fr. , Syst. mycol. 1: 168. 1821. 

Descrip ti on. - Arnolds in Bib!. mycol. 90: 452. ('1982') 1983. 

Rllodocybe pari/is co mes close to R. popinalis, from which it ·d iffers main ly in size, 
smell :-111 d taste, and size and shape o f the spores. 

11. Rhodocybe popin:ilis (Fr.) Sing. in Ulloa 22: 609. 195 1.-Agan·cus popinolis Fr., Syst. mycol. 
I : 194. 1821. - Qiropi/us popinolis (Fr.) Kunun., Futu. Pilzk.: 97. 1811. - Paxillus popina/is (Fr .) 
Rick .• Bliitterp. 94. 1911. - Oirocybc popinalis (Fr.) BrC$. , Icon. mycol. 4 : 160. 1928. - Poxillopsis 
popinalls (Fr.) J . L3nge, Fl. agar. dan . 5: VI . 1940. - Rhodopaxillus poplnalis (Fr.) Konr. & M., 
RC11 . HymCn. Fr.: 327. 1931. - 0itopUopsis popinolis (Fr.) Konr. & M., Agaricalcs: 379. 1948. 

Agaricus mllndtllus l..a.sch in Linnuea 4: 527. 1829. - C7iropilus mtwch1lus (Usch) Kumm .. FUh r. 
Pilzk.: 97. 1811. - RhodopaxiJ/us munchl/us (Lasch) Konr. & M., Icon. sci. fung. 8, pl. 278. 1934. 
- Paxillopsis munchlllU (Lasch) J . lolnge . Fl. agar. dan . 5: VI. 1940. - 0itopi/opsis mmuiulus 
(l....1sch) KOhn. ex Konr. & M .• Aga ricnles: 379. 1948.-Qfrocybe mumlulo (Lasch) Pearson & Den­
nis in Tr::ans. Br. mycol. Soc. 31: 153 . t 948. - Rhodocybe mundulo (Lasc h) Sing. in Lillou 22: 609. 
195 1. 

Agaricus troveborocensis Peck in Rep. N. Y. Sta te Cub. 23 : 89. 1872.-OitOtJilus noveboracensis 
(P~k) Sacc. SyU. 5: 702. 1881. - PfeurOpllSifOVcboracetrsis (Peck) Murr .. N. Amer. Fl. 10 (2): 702. 
1887. - Rhodocybe no1reboracensis (Peck) Sing. in Lilloa 22: 609. 195 1. 

C7iropilus noveboracensis var. tonrenwsipes Peck inN. Y. State Mu s. Bull . 2: 27. 1887. 
Qiropilus noveboraccnsis var. subviolaceus Peck, Ann. Rep. N. Y. St.a tc Mus. 54 : 165. 190 1. 
Oitopilus nov~boracensis var. umbilicorus Peck .. Ann. Rep. N.Y. State Mus. 54 : 165. 190 1. 
Qilocybe himanliigeno Speg. in Uol. Acad. Cicnc. Cordoba 23 : 373. 1919. - Rhodocybe himon-

riigena (Spcg.) Sing. in Lilloa 22 : 227. 1951. 
Qirocy be aloe/mono Murr., Proc. r1orida Acad. Sci. 7: 217. 1944 .- Armfllorie//a alachuollo 

(Murr .) Sing., L.illoa 22: 217. 195 1. - l.u/esio a/ocJwona (Murr.) Sing., H Ncotrop. 3: 17. 1970. 
1/ygroplrorus meycndelli Boctjc 11 . Ruyven in Levcnde Na tuur 39: 324. 1935 (not val. pub!. . no 

L3tin diagn.). 
Se lec ted descrip ti o ns & illu st rat io ns.- Ouoni: in Beih. Nova 1-ledwigia 67: 97- 102. 

figs.82.83 , 86 - 99 , 119, 128. 198 1. 

Pileus 25- 60(- 90) mm broad, hemispherical a t first then conico-convex to convex, 
fina lly flatt ened, usually with broad , low umbo, occasio nally sligh tl y depressed at centre , 
with margin enrolled when young, with marginal zone often irregularly lobed-undulat ing 
wit h age , vei-y variable in colo ur fro m dingy white to cream , greyish , brownish o r fairly 
dark grey-b rown, sometimes with vio laceous-lilaceous tinge. no t striate, dull , mo re o r 
less glabrous or minutely pru inose to sub to mentose , often zona ted , frequently with con­
cent ric rings of irregula r, dark . smoo th spo ts ( 'wassc rneckig' ) , often cracking with age, 
glabrescent with age , some times blacke ning when hand led o r from exposure , distinc tly 
changi ng colour when water-soaked, slightly pallcscent o n d rying. L1mell ac L = 40- 80, 
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1 = 3 7. crowded, ad n:nc-subdecurrcnt when young, then arcuate-decurren t , narrow. 
3- 5 mm broad, greyish white, then yellowish brown or ochraceous grey, sometimes 
staining blackish when bru ised, wi th concolorous entire edge. Sti pe 15- 60 x 4- 17 mm. 
cylindrica l, tapering downwards or subbulbous a t base, sordid white then brownish grey, 
always pa ler then pileus, smooth or pruinosc- fi brill ose, at base fcltcd-tomcntose, some­
times entire basa l ha lf fcltcd-t omcntosc, sometimes blackening when handled. Smell 
strongly far inacous. Taste bitter. 

Spores (4.7- )5.0- 7.0(- 8.0) x (3.5)4-5.5(- 6) IJ.In , Q = 1.1 - 1.2- 1.4, subglobosc 
to broadly ellipsoid , in outline with up to 12 facets in side-view. Basidia 20-40 x 6- 9 
J.Un , 4-sporcd. Cys tidia absen t. Bymcnophoral t.rama irregula r, made up of 3- 8 1-011 wide 
hyphae with colourless or brownish wall s. Pile ipellis a cutis made up of 2- 8 IJ1l1 wide 
cylindrica l hyphae someLimes with tufts of erect te rminal cells. Pilei trama irregular, 
made up of close ly packed , 2- 9 1-011 wide, more or less cylindrical hyphae. Pigment 
membranal or sligh tly encrusting in upper laye r of pileus. Clamp-connections absent. 

Hab it at & distrib u Lio n.- ln deciduous and conife rous forests, grassland, and in 
coastal dunes with Salix repens. Wide-spread , Eu rope, America. 

Collec t ion s cxum ine d. - NETHERLANDS. prov. F ri esland: lsi. of Tcrschclling, Noorcb­
va:udcr, 27 Oct. 1982, M.£. Noordeloos / 831.- lsl. Schicrmon nikoog, Johan nc.s-polder, 2 Nov. 
1975, C &s 67/ 7.-prov. Nuord· Ho ll and, Vogclcnzang, Dunes of Ams terdam Water Supply, 
9 Oct. 1956, C &s 1088. - Usse lmeerpold ers : S. Ftcvoland, ncru haJbour of Noordcrnauw, 
24 Nov. 1978, /o: 1/allingii & G. 1/allingii·lleukers; N. Flcvoland, Revebos, 16 Oct. 1978, F. TjalllnKfl 
&: G. Tjallingii·Betlkers; idem, de Abbcrl, 3 1 June 1979, 30 June 1979, F. Tjo/Ungii &: G. TjDI/ingii­
Betlkcrs; Spijk, 30 Ju ne 1979, 17 Ju ly 1980 and S Oct. 1981, F. Tja/lingii &: G. Tjallingii·Beukcrs (aU 
collections in L). 

Agaricus mundu/a Lasch has always been considered to be close ly re lated to A. popi· 
11alis Fr. Fries ( 1838: 149, 1857: 280, and 1874: 198) dist inguished A. mu11du/a from 
A. popinalis by the th in-neshcd, pa le, sHghtly villose, blackening pileus in the fi rst spe­
cies ve rsus the more neshy, grey, smooth, not blackening pil eus of A. popinalis. Further­
more the habi tat was said to be different and A. mzmdula was sa id to be inodorous. 
Bo th species we re accepted by later mycologists with abou t the same diffe rences. How­
ever, bo th 'species' arc far more va ri able than suggested by Fries, and many mycologists 
found it difficult 10 dist inguish the two wi th certainty. 

K ulmer & Rornagncsi ( 1953: 173) and Moser ( 1982: 189) consider the blacken ing of 
the surface and ncsh of Rltodocybe mwrdula as the most important character to dist in· 
guish it from R. popinolis , since colour of the carpophores varies too much and both 
species have about the same mic roscopical charac ters. The blacken ing of the basid io-­
ca rps when ve ry o ld or bmiscd, however, is a very variable character, and may be dis­
tinct or not in diffe rent basidiocarps from the same myceliu m. Baroni ( 198 1: 97) in his 
exce llen t world -monograph of the genus Rhodocybe, admits tha t bo th macroscopicaJiy 
and macroscopica lly R. popinalis and R. mundu/a are very similar. It appears almost 
impossible to di sti nguish them on account o f colour or surface of the pileus. According 
to him it is possible to d ist inguish the two on accoun t of the habitat (cf. Fries, I.e.!) and 
a slight difference in spore-size . Studying the collec tions of R. popina/is and R. mundu/o 
ava il able , I was unab le to se lec t any of the characters mentioned above as a good one to 
disti ngu ish these taxa o n spec ific level. Even the differences mentioned by Baroni could 



NOO RDELOOS: Notulae ad Floram agarlcinam- 1-111 45 

not be used. Habitat-characters could not be combined with other charac teristics, and 
though a slight difference in spore-size was found be tween some mundula-!ike collec tions 
and popinalis-like ones, this was not valid for aU collections stud ied. In a ve ry large col­
lection made in the coasta l dunes of the isl. Terschelling in Oct. 1982 (Noordeloos 
183 1), which apparen tly originated from one myce lium, since the basidiocarps were 
growing in a large fairy- ring around a small Salix repens shrub, I found specimens res­
ponding to typical R. popinalis wi th grey-brown, cracked cap, as well as typical R. mwJ­
dula with pallid , blacken ing, villose pileus, as well as intennediatcs. Specimens growing 
on sheltered places under the branches of Salix repens showed the typical R. mwrdula 
habi t, whereas those growing on more exposed spots were more like R. popinalis. No 
sign ificant difference in spore-size was found between both types. On account of the 
obse rvations described, I decided to reduce Rhodocybe mundula to the synonymy o f 
R.popinalis. 

EXCLUDED AND/OR DOUBTFUL TAXA 

33terospora. - Rhodocybe asterospora (J . Lange) M. Lange & Sivertsen in Do t. Tids· 
skr. 62 : 201. 1966. - Belongs to the genus Omplzalia.ster (Lamoure, 197 1: 282). 

borealis. - Rhodocybe borealis M. Lange & Skifte in Acta Borealia, A. Scientia, 23: 
45 . 1967 .- Belongs to the genus Omplla/iaster (Lamoure, 197 1: 28 1 ). 

griseospora.- Rirodocybe griseospora (Pearson) P.O. Orton in Trans Dr. mycol. Soc. 
43: 181. 1960. - Co//ybiagriseospora Pearson in Trans. Br. myeol. Soc. 35: 102. 1952. 

Doubt fu ll species, close to or iden tical with R. nitellina. It was said to have a grey 
spore-print . Awai ts rediscovery. 

lutetiana.- Rhoa'ocybe /uteliana (E. J . Gibb) Bon apud Bon & Chcvassut in Docum. 
mycol. 3( 11 ): 7. 1913. - Rhodopaxil/us /utetianus E. J . Gilb. in Bull. Soc. rn ycol. Fr. 
42: 66. 1926. 

This is most probably one o f the forms of Rhodocybe popinalis. I do not attach 
much value to the sligh tly tomen1osc pileal su rface , con trary to Baroni (198 1: 72) who 
crtated even the new section Tomemosi for this taxon. I observed in R. popinalis all 
uansitions from a smooth to a subtomentose pileal surface, due to infraspecific varia­
tion, even within one population. 

microsporum - Rhodocybe microsporurn (Velen.) Noorde l. , comb. nov. - basio· 
nym : Entoloma microsporum Velcn., Novilates mycolog.icac: 140. 1939. 

Pileus J 0- 20 mm broad , expanded-convex, sligh tly umbona te, at cen tre da rk brown, 
at limb and margin grey with violaceous tinge; lamellae not crowded, boradly triangular , 
white then pink: stipe 20- 40 x 2- 3 mm, cylindrical, white, entirely granulose; smell 
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none ; spores 4.7- 7.0 x 3.5 - 4.7 JJ.rn , ellipsoid, minu tely warty; basidia 20- 26 x 5- 7 J.llll, 
4-spored; clamps seen at base o f basidia ; cystid ia absent. 

In Prunus spinosa thicket; Bohemia. 

The desc ription above is based upon the original macroscopic notes by Velcnovsky 
and my study of the holotypc (Noordeloos, 1980: 82). Rhodocybe microsponmz clearly 
belongs to section Rhodophuna on accoun t o f its stature and clamped hyphae. II comes 
close to R. nitellina from which it differs in colour. Needs rediscovery. 

nauseodulcis. - R!zodocybe nmiSeodu/cis Horak in Sydowia 3 1: 76. 1979. 

This curious species, exce llently desc ribed by Horak , has st rongly nodulose spores. 
mthcr unlike those found in other species of the genus Rliodocybe. When he created 
this species Horak was aware of that , and pointed a t similatitics to the gcncrJ Ripartites 
and Hygroaster. Through courtesy of Dr. Horak I was able to study the holotype of this 
very intriguing species. Light microscopic and scanning electron microscopic studies 
revealed tha t the spores arc not cyanoph ilic and show a strong resemblance to those of 
Omplta/iaster asterospora and Tephrocybe ambusta. but considerably less resemblance 
to Ripartites (compare Plate 1). I checked also the siderophily of Rhodocybe nauseo­
dulcis , but could not demonstrate a clearly positive reac tion. Dr. C. Bas and Dr. H. Cle· 
men~on (Lausa nne) kind ly confirmed the non-sidcrophilous nature of the basidia. TI1is 
excluded the possiblity of ranging Rhodocybe nauseodulcis among the nodulose species 
of Tephrocybe. 

lly groasrer is also excluded, although Singer ( 1962) and Horak ( 1966) used this gene· 
ric name in connection with the epithet asterospora J. Lange. L..amoure ( 1971) clearly 
showed that Hygroaster is a genus of the Hygropltoraceae, charac terized, besides by 
nodu lose spores, by long basidia and intrace ll ular pigment. Therefore L.amoure (I.e.) 
crea ted the genus Omphaliaster to accommoda te Omphaliaster asrerospora and 0. bo­
realis. Rhodocybe nauseodulcis easily fi ts in Ompha/iaster on accoun t of a num ber of 
characters such as spore-ornamenta{jon, structure and pigmentation of the pileipellis, 
and general habit. The only diffe rence that seems to be important is the presence of 
clamp·connec tions in Rhodocybe nauseodulcis. Recently Baroni ( 1982: 869) emended 
the concept of Omphaliaster by including 0 . iamhinocy stis (S ing.) Baroni. This species 
has many features in common with 0 . asrerospora and 0. borealis, but diffe rs also in 
having clamped hyphae. The spores of 0. ianthinocystis show strong re semblance with 
those of 'Rhodocybe' nauseodulcis. Both clamped species cannot be placed in the genus 
Mycenella , am ong o ther things because of the lack of a true ramealis-structure in the 
pilc ipellis. 

Therefore I accept Baroni' s view and emended concept of the genus Omphaliaster 
and consequently introduce the fo llowing new combination: Omphaliaster nauseodulcis 
(Horak) Noordel., comb. nov. - basionym: Rhodocybe nauseodulcis Horak in Sydowia 
3 1: 76. 1979. Another species which comes close to Ompha/iaster nauseodulcis has been 
desc ribed by Horak from the Aust rian Alps as a species of Hygroaster , viz. H. kyrto­
sporns . This species has spores with only 2- 5 conical projec tions. but in all other cha· 
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racters it strongly reminds of Omphaliaster nauseodulcis , and 0 . asterospora. Therefore 
I do no t hesitate to transfer it to the genus Omphalillster: Omphaliaster kyrtosporus 
(Horak) Noorde l. , comb. nov. - basionym: Hy groaster kyrtospon1s Horak in Schweiz. 
Z. Pilzk. 44: 9 1. 1966. 

stangliana.-Rhodocybe stangliatuz (Bresinsky & Pfaff) Rioussc t & Joss. apud Rious­
set & al. in Bull. mens. Soc. linn. Lyon 46: 125. 1977. - Squamanita stang/ioiW Brcsins­
ky & Pfaff in Z. Pilzk. 34: 169. 1968. 

Moser ( 1982: 189) in the fifth edition of his Kleine KryptogamenOora piacesSqua­
mmoita stangliona in the genus Rluxlocybe, following Riousset & al. ( 1977). I agree that 
undoubtedly the spores of this highly peculiar agaric are similar to the spores of Rhodo· 
cybe, but other characters, inclusive of the endocarpic development suggest that 'Squa­
manita' stangliana should not be placed in Rhodocybe, nor in Squamanita , but on a 
place of its own righ t in the Agaricales. A fmal decision will be taken by Dr. C. Bas, spe­
cialist in Squamanita , in a future paper. 
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FLAMMULINA IN WESTERN EUROPE 

C. BAS 

Rijksh er bDrium, Leidcn 

A new species, f1ommuli11o [emroe, is described. Flommulino velu llpes is subdivi· 
ded into two varieties. vtu. vclulipcr und vtu. lac/eo (QuCI.) comb. nov .. and lwo 
formae. f. veluripes and f. l ongispOf'Q f. nov. Keys to the wes tern Eu ropean taxa 

of F7ommulillo arc given. 

Several authors (e .g. Metrod, J952: 87 ; Arnolds , 1977: 36; Klan , 1978: 2 11 ) have draw n 
attent ion to the grea t varia tion in spore-sizes auributcd to 1-~ velutipes in curren t liter· 
atu rc, the reported measuremen ts of the length ranging from 5.5- 6.5 to 8- 10 pm and 
of the width from 2.5- 4 to 5- 6 J.lfTl. 

There arc at least two reasons for these incongruent reports. First an undescri bed, 
well-characterized species with broad. relatively small spores is hiding in the F. vclutipes· 
complex. Secondly within F. velutipes sensu stric to two variants d iffering in spore-shape 
can be distinguished. 

Spore-size and ·shape appear to be importan t charac ters in F/ammulina . Some of the 
diffe rences be ing, however, rathe r subtle, accura te measu ring is required. UsuaUy I mea· 
sure spores taken from the lamellae (spore prints being too rarely present). Bu t in F7am· 
nwlina I found it very difficu lt to distinguish between matu re and immature spores and 
therefore measured spores deposi ted on the pileal surface (where they arc usually ve ry 
abundant). To prevent mistakes these spores have always been compared with those o n 
the lamellae. Because of the narrowness of the spores, measurements have to be carried 
out unde r 100 x or 63 x objec tives. For comparable result s, per sample at least 10 spores 
have to be measured. It should be avoided that germinating spores are included. 

In the fo llowing desc riptions the code of Munse ll Soil Color Charts has been used for 
designating colours. Notations like [100/9/81 stand for: ' 100 spores measured from 9 
basidiocarps from 8 collec tions' . 'Q' means the quotient of the length and the width o f 
spores; 'average Q' is the average Q (per sample of at least I 0 spores) per collec tion. 'R' 
is the radius of the pileus. 

For the gelatinizing, more or less erect. hyphae-like , terminal elements in the pilcipel· 
Us of F7ammulina I use the term 'ixohyphidia ', although I am aware of the fac t that 
Donk (1956: 3, 1964: 229) introduced the term 'hyphidia' for tcm1inal hypha- like elc· 
ments in the hymenium of basidiomycetes. But as most hymcnial elements are occasion· 
ally found in cortical layers of basidiomycetes, I sec no objec tion aga inst the applica tion 
of this term to similar clements in cortica l laye rs. h seems to me that the hair- like struc­
tu res in the pilcipellis of Russu/aceae (Singer, ( 1975 : 6) : 'ciliate denna tocyslidia') could 
be called hyphidia also. 

5 1 



52 PER SOON I A - Vol. 12.Part 1, 1983 

All collec tions studied are deposited in the Rijksherbarium, Leidcn, unless otherWise 
ind ica ted. 

KEY TO THE SPECIES OF FLAMMULINA IN WESTERN EU ROPE 

1. Oasidioc.arps on or near Ononis spinosa in poor grasslands on calcareous soil . Spores large and 
broad. 8.5 - 12.5 x 4.S- S.S ~ . . . . . . ... . . .. . . .... . . . . . .. . . F. ononidis 

1. Basidicarps on wood or seemingly tenestrial near shrubs or trees. Spore.s sho rter than 8 JJm or 
narrower than 4.5 ~~ -

2. Spores 6- 8 x 4- 4.5(- 5) JJ,nl , average Q t.sS - 1.7. Mature pileus white to yellowish buff wilh 
stig.hUy darker ochraceous cenue, often wi th brown spots. Pileocystidia at centre of expa nded 
pileus very crowded and no t or hardly interspersed with rather simple ixohyphidia. IJasidiocarps 
often on subtcrrancous wood . . . . . . . . . . . . . . .... F. /emuze 

2. Spores 7- 11 x (2.5- )3 J.nn, average Q 2.0- 3.0. Pileus yellow to red-brown or pileus and 
stipc co mpletely white to cream. Pileocystidia at centre o f ex panded pileus interspersed with 
ixohyphididia branching at wide angles. Basidiocarps usually on stumps. stems or branches 

1-: velu tipes 

FlammuJinae fennael Bas. spec. nov. - Figs. 1-4 

Spccicm nomine Flammulina 11e/utipe.s simulllns. Sporoe 6- 7.5 x 4- 4.5 ~n . cllipsoideac vel 
clongato-ellipsoideae (medium Q 1.55- 1.7). Pileus albus vel paUidus centro plus minusve ochraceus. 
Centrum pileipellis piJeocystidiis confertis compositum. Typus: 'C Bas 7727, 19 Oct. 1980, Ne ther­
lands, prov. Zuid·Holland, Voorschoten . estate "Ter Wadding", (L)'. 

Basidiocarps single or in clusters of up to abou t 100 on subterranean roots, more 
rarely on stumps of broad-leaved trees. 

Pileus 20- 50( - 70) mm in diameter, from convex with in flexed outermost margin 
when ve ry young to plano-convex with vague umbo, finall y more or less flat with slight­
ly defexed margin and vague umbo sometimes with a slight depression in the middle , in 
very you ng stages (up to 2.5 mm diam.) rusty ochraccous to pale ochraceous brown 
(Munsell from between 5 YR 6/8 and 7.5 YR 6/8 to c. 7.5 YR 6/6), bu t soon while to 
pale yellow or yellowish buff, (from pure white to nearly 10 YR 8/6), some limes almost 
unicoloured but mostly with a pale ochraceous brown centre {between 7.5 YR 6/6 and 
10 YR 7/8 or 10 YR 6/8). sometimes with conspicuous red-b rown spots , when moist 
short translucently striate (up to 0.2 R) at margin of mature basidiocarps, smooth, min­
utely pruinosc when very you ng but later on minutely velvety to glabrous and dry to 
greasy (in dry wea ther) to visc id (when wet) , very long remaining minu tely pruinosc to 
minutely subgranular at centre, thjck-neshed , rather elastic. 

Lamellae from very crowded in young to very distant in large pilei (from 16 to 6 per 
10 mm half-way R). from nearly free to sinuate1y or cmarginatcly adnate , or narrowly 
adnexed, somet imes uncinate, moderately broad (up to 8 mm wide), white or whi tish 
cream to pale cream (ncar 10 YR 8/2 to 8/4 but paler) sometimes bruising slowly but 
rnther vivid ly yellow-brown, often wi th conspicuous red-brown spots, very clastic, with 
concolorous, even edge, with 1- 3 lamellae between each pair . 

. Stipe 25 - 120 x 1- 10 mm, cylindrical but often with fu siform subbulbous base, 
sohd to stuffed, tough. connate at base when growing in clusters, with one or more 

I Named after the au thor's wife, Fenn3 Moes. in gratitude fo r help and fo rbearance. 
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Figs. 1- 6. FlQmmu/iNZ fennQe. - 1. Basidiocarps x 1. - 2. Spores. x 1250. - 3. Radial section 
of pilc.ipellis at centre of pileus, x 500. - 4. Radial section of pileipellis 1/3 R from cen tre, x 500.­
S. Chcilocystidia, X 500.-6. Plcurocystidia, X 500. (Figs. 1- 3, S from typc ; 4, 6 [rom Balke 1965). 
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pscudorhiza when growing on subterranean or rotten wood, whiti sh to pale buffy ochr3· 
ccous ( 10 YR be tween 8/6 and 8/8) colour of apex dow nwards passing grad ually into 
dull reddish brown to nea rly black ish colour o f lower 2/3 or 4/5 (5 YR be tween 3/2 and 
3/3 to 10 YR 4/4), often wi th a narrow to broad brighter ye llow-brown, orange-brown 
or red-brown zone in be tween. wit h ve ry minute whi te to red-b rown do ts on pa le apex , 
downwards wi th minutely subvelu tinous-subtomcn tosc covering concolorous wi th or 
somewhat paler than da rk red-brown background , in large specime ns with a few con­
spicuous longitudina l grooves. clast ic. 

Contex t whi te, wi th somewha t yellowish tinge in centre of pileus, ye llowish buff to 
brownish ochraceous in lower 2/3 to J/3 o f stipc , dark red-brown in corlcx of st ipe. 
Smell ra ther typ ica l, like fem1ent ing fruits with a resinaceous compo nent (a lso recorded 
as swee tish fungoid), sometimes tend ing to fi sh-like whe n crushed. Taste fungoid-subad­
stringen t or mild . Spore print cream-white to pa le cream , I b( - 2a) in Russula-scale of 
Romagnesi ( 1967), soon darken ing whe n kep t. 

Spo res (1 25/ 12/ 121 (5.5 - )6- 7.5(- 8) x (3 .5- )4-4.5(- 5) llfll , Q 1.4- 1.8(- 1.95), 
average Q I.S5- t .7, ellipsoid to elongate-c Uipsoid, rarely elonga te , thin-wa lled, smooth , 
colourless, usually containing o ne or two refrac t ive droplets, wi th abrupt small apicu lus. 
Basidia 30- 35 x 4.8- 6.0 J .. un, 4-spored. with clamp. Cheilocystidia abundan t bu t inter· 
mixed with basid ia, (35 )40- 80( 115) x (8- ) 10- 16( - 2 1) llf11 lagen ifo rm or ventri· 
cosc-lagcn iform, more ra rely utriform or ven tricose-fusifo rm, with 4- 9(- 12) llJll wide 
neck and ob tuse apex, thin - to slightl y th ick-walled , colourless to somewhat ye llowish. 
Pleurocystidia ve ry scarce to ab undant , 40- 70 x 12- 18 J .. Ull , subutri fo rm-sublageniform, 
sometimes utri form or lageniform , nearly always with broad ly rounded apex, thin- to 
slighlly thick-walled, colourless. Trama of l:lme llae regular but 4.5- 20 IJn1 wide hyphae 
somewha t undulat ing, with very slightly thickened walls, colourless to pale yellowish. 
Subhymenium narrow, 15- 20 IJill thick, composed of 1- 2 llJn wide de nse ly ramose 
hyphae. Pilcipell.is with pileocys tidia at centre ve ry crowded and seemingly the only 
constituents but towards margin gradua lly more and more interspersed with thin, c. erec t, 
gelatin izing hair-like elements (ixohyph idia); pilcocyst idia (55 - )70- 14 x (6- )8- 15 
.urn. slenderly lageniform , sometimes sep tate , thin- to slightly thick-walled (wa ll up to 
0.4 IJlll thick) colourless to ye llowish or pa le brown; ixohyphidia 0.5- 1.5( 3.6) llf11 
thick , often very lo ng, spa rse ly branching at narrow angles, colourless, thin -walled. 
Clamps ab undan t. 

Hab it at & d is tribut ion.- On subterranean roots and at the base o f stems and 
stum ps of deciduous trees (J.Qgus, Fraxinus, Populus, Platanus and possibly Ulmus) on 
rich, often clayey or loamy soil, fro m April to Oc tober; known to occur in the ether· 
lands, F rance , Czechoslovakia , and Hungary, bu t probably widespread. 

Co ll ec tions cxa min cd.-NETHERLANDS: prov. Ge ldc rl3nd, Uccsd, estate ·~f3 riCnW3ard ', 

I Oct. 1980, W. V. Ruben 8/60 (herb. Rubcrs); P.rov. Utrecht : Breukclcn , estate 'Nijcnrodc', 27 
Sept. 1980, J. Daams : Breu kelen. estate 'Boom en Bosch', 16 Sept. 1982. 111. Ku,Jper 2220 : prov. 
Noord· Ho ll and , Vogclcn7.ang, ;\.W.·duncs, 14 Oct. 1980, £. Arnolds ; prov. Zui d- Holl3nd, 
Voorschotcn, estate 'Ter Wadding', 19 Oc t. 1980, C Bas 7727 (holo typc) ; Ro tterdam, Kralingse 
bos. medio Aug. 1965 , N. P. W. & Ike; prov. Zee land. Zeeuws Vlaandcrcn: Kloostcrzandc, 10 May 
198 1, A. de Meijer 149C; S.u van Gent, Braakman po1der, 'Bos van 83.1t>C:, 27 J un e 1981 , A. de 
Meijer 3 1 9A : prov. l imbu rg, Gronsvcld. Savelsbos. 17 Oct. 1970 , F. Bettjomirucn 701029 (herb. 
IJenjaminscn). - CZECHOSLOVAK IA. betwee n Bubovice and Hostin (e. 20 km SSW of Prague). 
4 Sept. 1981 , 771.1ti.M. Kuy per 1709. - HUNGARY, Uudapcsl. V:irosligct, 8 Oct. t 97 t , M. Babos. 

Note: The macroscopic description is based mainly on the rich type-collect ion and 
Kuijper 2220, as most collect ions cited reached the au thor in dr ied sta te and often with­
out notes or with short desc riptions only. 
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This taxon is more than just a va ri ant of F. velutipes with small broad spores, as it 
differs from that species also in several o ther respects. 

In its most typical form F. femUle is easy to recognize by the slende r fruit·bodies, 
whi te to pale colours of at least the margin of the pileus and the ea rly fru it ing. 

In border-line cases be tween F. fennae and the short·sporcd fo nn of F. velutipes the 
structure of the pileipeUis was decisive. In F. velutipes the pileocystidia are clearly inter· 
sperscd wi th ixohyphidia also at the centre of the pileus and quite a few of these hyphi· 
dia have a charac teristic shape. They arc freque ntly branching often at rather wide an­
gles. slight ly thick-walled and have somewhat moniHfo rm terminal branches tape ring 
towards their apex . 

A collection made by E. Arnolds (Vogelenzang, 14 Oct. 1980) is aberrant because of 
the bright orange-brown pileus with more yellowish margin and the ochraceous yellow 
gills. It has spores within the range of F. femrae : 5.5- 8(- 8.5) x (3.5- )4- 4.5 )Jill . 

Q (1.45- ) 1.55- !95(- 2. 1), ave rage Q 1.7. Its pileipellis consists at the centre of the 
pileus of ve ry crowded pileocys t.idia and very few ixohyphjdia which have a simple, 
c. hair-like shape and agrees in these respects with F. f ennae. But the pilcocystid.ia arc 
strongly coloured and often have a crooked base, which are F. velutipes charac ters. 
Because of the spores and the composition of the pileipellis I consider this collection to 
represent a st rongly colou red form of F. fennae but it may be another underscribed 
taxon. Unfortu nately this collection could no t be taken in culture. 

It is probable tha t the fungus mentioned by Kiihn . & Romagn. (1953: 95) under the 
name Colly bio velutipes var. /octea QuCI. is ident ical with F. fennae as it is sa id to have a 
whitish to pale margin of the pileus, to frui t ea rly in the season and to grow also on sub· 
tcrrancan wood. 

The taxon described by Quelet ( 1881: 663) as P/eurotus ve/utipes var. /acteus re· 
presents, however, an alb ino variant of the true F. velu tipes (see elsewhere in th.is 
paper). 

A species possibly related to F. femuze is Agaricus lllXipes Fr. (1838: 86). 
Fries, who had not seen the species himself, based his description mainly on Battara's 

descript ion and figure (1755 : 46, pl. 9, fig. I) of "Monomyces pedunculo longissimo' 
and referred in add ition to Sowerby's ( I 800: pl. 263) illustration of A . velu tipes. 

The specimens depicted by Sowerby on the cited pla te are de nsely fasc iculate, have 
long curved red·b rown st ipes and pale yellow·buff pi lei. The very young pilei have the 
same colour as the expanded o nes. The specimens were collected in a wood-shed and 
probably represent a somewhat etiolated form of F. velutipes. 

Battara's unco loured figure shows one single basidiocarp with a very long, somewhat 
undulat ing stipe ( 105 x 4 mm in the drawing and ye t apparently not drawn in its full 
length) and a small , nat pileus wi th a short sulca te margin and broad, distan t gills. It is 
described by Battarra as growing on roots or Quercus, having a unifo rmly milk white 
pileus with a pectinate margin, a ve ry long rigid stipe, solid and white inside, with a 
rufous silky to hirsute covering. 

Perhaps Battara's species is a mcdi,tteranean taxon of F7ammulifla (unfortunately the 
natu re of the pileal surface is described merely as ' laevis'). F/ammulina femuze differs 
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from it by its coloured pilcal centre , its straigh t and no t unusually long stipe and the 
buff to ochraccous contcx t in the stjpc. 

It is possible that Battara's species was rediscovered by Quclet ( 1873: 342, pl. 2, 
fig. 2). who gave a description and coloured pic ture of a similar fungus. QuCict' s mate· 
rial had subglobose spores, a separable ve lutinous cortex, and was found growing on 
buried twigs in woods. 

average spore-length 
}Jm12 

11 

average spore -width 
53'-o -3::o:,,---3::r,,---,3To--::3-8--,,o:--,-,,,---,,.,,--,T.--,-.--,-o-s~,--,T,-~56 f-Jm 

Fig. 7. Sca tter diagrurn of average length and width of ba1idiospores of fTammulino fennae (><), 
F. .,elutipe.s f. velutipe.s (0 ) :1nd f. lot~gispora (6). and f~ ononidis (®). 
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Another taxon to be considered in connection with F. fennae is Agaricus sphinx 
Batsch ( 1786: 145, pl. 22 fig. 11 2). It is described and depicted wi th a pale pileus with 
a rusty ye llow cen tre no t unlike that of F. [ennae, but with a st ipe that is not veluti nous 
but 'pruinato-scaber'. 

It is clea r that now spore-shape and -size and the microscopic st ructu re of the pile i­
pellis appear to play an important role in the taxonomy of Flammulina , most of the 
older European names, particularly of var ieties and form s of F. ve/utipes have to be dis­
rega rded if no types arc availab le, and that Agaricus sphinx is one of these. 

Flammulina velutipes var. radicans, illustrated and brien y but valid ly desc ribed by 
Wichansky (1968: 70) bears some resemblance to F. fennae because of the long pseudo­
rhizac connec ted with sub terraneous wood. This taxon has been described without 
notes on the colour of the pileus and without mic roscopical data. A study of the type at 
PR (l\liclransky 682577, I Febr. 1968, Prague, Kinskelo sady), ki nd ly sent on loan, re ­
vealed that this variety represents a roo ting form of the true F. ve/utipes and that it s 
spores (7.1 - 8.9 x 2.7- 3.7, Q 2.3- 3.0, aver. Q 2.6) fit in the range of F. velutipes f. 
longispora (see elsewhere in th is paper) . 

In 1922 Singer pubHshed Collybia ve/utipes f. aestivalis characte rized by ear ly frui t· 
inf (July-August) and an at firs t glabrous bu t later thinly vc lu tinous st ipe remain ing gla­
brous at the apex. This forma has however co lours typical for F. velutipes. Late r Singer 
{1964: 183) reported lhat the type of this forma has been lost , identified South Ameri· 
can material with it. and depicted spores of that mate rial which arc too slender (0 
2.45 - 2.55) for F. femzae. Therefore it is unlikely that Singer's forma aestivales is syn­
onym of F. fennae. 

Or. J . Stalpers (C. B.S., Baa rn) was so kind as to bring F. [ennae in culture and to 
carry out interferti li ty-tests between this species and F. velutipes. He generously allowed 
me to publish the ou tcome of his experiments. 

' Because of the very low viability and the long dormancy of the basidiospores of 
F. fennae Oess than 0,1 % and about 3 weeks compared with more tha n SO% and 1- 2 
days in F. velu tipes) only 14 monokaryons could be obtained. These have been mated 
wi th each other and with both monokaryotic and dikaryotic st rains of F. velutipes. 

The intraspecific matings resulted in 4 mating types which differed also in growth 
rate. 

The matings with monokaryo tic strains of F. ve/uripes we re consistent ly nega tive ; 
neither anastomoses nor clamp connect ions were observed. Di-mon ma tings with dika­
ryot ic F. velutipes-st rains never resu lted in the fo rma t ion of clamp connect ions in the 
hyphae of F. fennae. There were. howeve r, o ther in teract ions. The monokaryotic strains 
of F. [ermae. which are easily di stinguishable from those of F. velutipes by the slower 
growth ra te, the lack of arth roconidia and the very scan ty aerial mycl ium , penetrated 
and killed the colonies of bo th mono- and d ikaryotic F. velun"pes The contac t zone was 
marked by a yellow discolouration , which gradually disappeared. Slides showed healthy 
mycelium of F. fennae and only empty hyphae of F. velun"pes. Strains of F. femzae used 
in mat ings: 
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monokaryo tic: ma ti ng types of Kuijper 2220. 
Strains of F. ve/utipes used in matings: 

dikaryotic : CBS 439.79 (sent by R. Kuhner) and Bas 7758 (f. ve/utipes). 
monokaryo tic: CBS 435 .79, 436.79, 438.79 , mating types of CBS 439.79 and of Bas 

7758 (f. ve/u tipes). 

Thus the specifit y of F. fennae is firmly supported by cultural charac ters and inter· 
fe rt ility tests with F. veluripes. Its aggrcsivc behav iou r against cult ures of F. velu tipes is 
an inte resting aspect of its biology. 

Flammulina ononidjs Arnolds - Fig. II 

Homnmlino 011011idis Arnolds in Westr. Pilzbr. I I : 33. 1977. 
CoJ/ybio vel11 tipes var. pratetrsis Schicfcrdcckcr in Z. Pilzk. 21 : 2 I. J 949 (not val. publ.: no latin). 

- Coily bia velutfpes subsp. pratensls Schiefcrdecker apud Schieferdecker & MUller in Z. Pilz. 29: 
I 09. 1963 (no t val. publ. ; no type). 

Pileus 5- 35(- 45) mm wide, convex to plano-convex, some times with umbo, honey 
yellow to pale orange-brown with darker orange-brown cen tre , translucent ly striate 
when moist , viscid. Lam ellae d istan t , ad nate , from yc llowish.whi tish to pa le och raceous 
ye llow. Stipe 15- 55(- 80) x 1-4 mm, atlenuate downwards, from pale yellow at apex 
via Or(l ngc·brown and red ·brown to da rk brown a t base, comp lete ly ve lutinous, rre· 
quc nt ly with blackish pscudorhiza. 

Spores (7.5 - )8.5- 12.5 (- 14) x (4- )4.5- 5.5(- 6) pm, Q (1.6- )1.7- 2.45 , average 
Q 1.9- 2.3, elonga te to cylindrical, basidia 4·spored. Cheilocyst idia 30- 55(- 60) x 
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Figs. 8- 11 . Basidiospores, x 1250. - 8. Flum mulinu 11dutipu f. 11dutipes. -9. F. 11e/uripes. f . 

longipes. - 10. F. fennue. - I I. F. ononldis. (Fig. 8 from Bas 7730; 9 from Vun OePcl, J J.XIl/ 979; 
I 0 an d II from type.) 
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5- 15 JJ1Tl , ab undant , utriform to lageniform, thin-walled . Pleurocystidia sca ttered (some­
times absen t?), similar to cheilocys tidia. Pile ipe llis ge latinous, wi th c. erec t embedded 
1- 2.5 J.l1ll wide branching ixohyphidia and large, partly projecting, Jagenifonn, fusiform 
or subcylindrical pileocystidia (45- )50- 100(- 110) x (3- )6- 11 (- 17) l'fll , with thick· 
ened brown walls but usually colou rless and thin-waUed apex. Stipitcpellis with ha irs 
and caulocyst idia. Clamps present. 

The description given here is merely a compiled characteristic. Flammulinu ononidis 
has extensively been desc ribed and discussed by Arnolds (I.e.), Klan ( 1978 : 205), Krie­
gelsteiner (1978: 1), Schiefe rdecker (I.e.). and Schiefe rdecke r & Miille r (I.e .). It is fully 
cha racterized by its large, broad spores and its hab itat . This species has been recorded 
from dry, poor, calcareous grasslands, always on or near Onon;dis spinosa, in West- and 
E:ast·Germany and Czechoslovakia. 

Flammulina veluripes (Curt. : Fr.) Sing. 

Asarlcus vclutipcs Curt., Fl. l.ondin. 4 : 212, pl. 70. 1171.- AgDricus I'Ciutipes Curt.: Fr., Syst. 
myco1. 1: 119. 1821. -Coi/ybiD velutipes (Cu rt .: Fr.) Kumm. , FOhr. l,ilzk. 11 6. 1811. - I.Yeuro­
rus ~·elutipcs (Curt.: Fr.) QuCI., Enchir .: 147. 1886. - GymttO{JUS velutipes (Curt.: Fr.) Murrill, 
N. Amer. Fl. 9 : 36 1. 19 16. - MyxocoUybiD velutipcs (Curt.: Fr.) Sing. in Sclrwc iz. Z. Pilz. 17 : 
12. 1939 (inval. name). I - NDmmulinD vclutipes (Curt .: Fr.) Sing. in Lilloa 22: 307. ('1949") 
195 1. -Lcctotype (select. mihi): CurtU, I.e. pl. 70. 

AtDn"cus nigripef BuiJ., Herb. Frunce: pl. 344. 1788. 
CollybiD velutictps Rea in Trons. Brit. mycol. Soc. l : 157. 1900. - C:.'"ollybiD eriocepltDia Rea 

apud A.L Smith & Rea in Trans. llrit. mycol. Soc. 3: 46. 1908 (inval. name change, supe rfluous 
tun!e).2 

KEY TO THE INFRA SPECIFIC TAXA OF VELUTI PES 

1. Pileus yellow to red-brown. Stipe pale yellow to dark brown . . . vnr. ve/u tipes 
2. Spores 6- 9.5 x 3- 4 ~.average Q (1 .8- )2.0- 2.3 . . . . . .. . ....... f. velutipes 
2. Spores 8- II.S x 3- 4 ,urn , average Q 2.5 - J.QS. . . ...... f. longisporD 

1. Pileus and stipe white to cream and remaining so ...••• ... . .. .. var.lactcD 

var. velutipes 

Basidiocarps in small to large cluste rs on wood , more rarely gregar ious or soli tary . 
Seldom on subterranean wood. 

Pileus (8- ) 15- 45(- 95) nun wide , from convex soon plano-convex, nnally some­
times plano-concave, often with low umbo or with nattened to slight ly depressed cen tre , 
with margin at first innexed but later straight or slightly reflexing and then often undu-

1 MyxocollybiD (1936) has been published without Latin and has not been va lidated since. 

2 This name has incorrectly been inuoduced by Rea fo r his C. veluriceps l>ccausc of the existence 
of the Australian Agan"cus (CollybiD) velutlccps Cooke & Mass. opud Cooke (in Grevillea 17: 30. 
1887). Rca's description seems to apply to old midwinter specimens of F. veiu ripes. l11e spore-size 
given (7 - 8 x 3- 4 ,urn) fits forma velutipes. 



60 P E R S 0 0 N I A - Vol. 12, Part I. 1983 

la ting; from golden yellow (2.5 Y 8/8) or ochraceous yellow ( 10 YR 8/8- 8/7), rarely 
more greenish yellow (5 Y 8/8), to ochraccous brown ( 1 0 YR 6/8) or orange-red-brown 
(5 YR 5/8 to 7.5 YR 5/8), and sometimes uniformly so, bu t usally with da rker ochra­
ccous brown to orange-red-brown or da rk red-brown (5 YR 4/4) centre and paler ye llow 
margin, more rarely unifomliy greenish ye llow or buff(S Y 8/6, 2.5 Y 8/6, 2.5 Y 7/8-
7/6). somewha t hygrophanous, slightly fad ing when drying up, when moist often out­
ermost margin darker and short translucent ly striarc (up to 0 .2 R), dense ly pubescent 
when very young. later subpubescent to glabrous. greasy to very viscid when moist, sub­
viscid to dry when dehydra ted; pileipcllis no t peeling at fi rst but easily peeling later on. 

Lamellae modera te ly crowded to ve ry c rowded . in large old specimens sometimes 
very distant ( 10- 16, rare ly 6- per 10 mm ha lf-way R), adnate, sinuate or {deeply) 
emarginate, sometimes nea rly free, rarely seceding and forming a pseudocollarium, 
rather narrow to modera tely bro::J d (2.5- 7 mm), clast ic, whitish, pale huffy cream (2.5 
Y 8/4). ochraceous yellow ( 10 YR 8/8- 7/8), more rarely ochraceous buff to sordid 
buff (2.5 Y 8/6, 1/6 , 7/4) sometimes even brown_ish ochre (10 YR 6/6), sometimes with 
brown spots, with slightly irregular bu t ent ire edge; (I - )2- 3 tiers of lamellulae and 
these occasionally anastomosing. 

Stipe (15- )20- 50(- 155) x (1.5- )2.5- 6(- 18) mm, cylindrical or allenuate down­
wards, rarely slightly broadening downwards. sometimes rooting (pscudorhi:t..a up to 
65 x 3 mm), sometimes with subbulbous base, connate below, frequently somewhat 
flattened , fistul ose to hollow, usually in the very beginning cream to pale yellow (2.5 Y 
8/6), soon darken ing from base upwards and then via ochraceous yellow (10 YR 7/8), 
yellow-brown and rusty ochraceous (7 .5 YR 5/8) to reddish brown or dull dark (red-) 
brown (5 YR 3/4, 10 YR 3/4 , 3/ 2), ou termost apex long remaining pale ye llow but fi. 
nally completely blackish brown, densely concolorously pubescen t to velu tinous but 
pa le apex: sometimes red-b rown puncta te, a t base oceasionaUy hirsuut with pale hairs. 

Contex t elastic. white to ye llowish in pileus and upper part of stipe, somtimes darker 
under pilc ipcllis, sordid ye llowish to greenish yellow to brownish yellow in lower part of 
sti pc. Smell rather typical, pleasant, somewhat fruity with a resinaceous component; 
when crushed sou rish fungoid . Taste indistinct to fungoid , sometimes slightly bitterish. 
Spore deposit cream-white to pale cream, 1 b- (2a) in Russula-scale of Romagnesi (1967). 

Spores (5.5 - )6- 11.5(- 12) x (2.5- )3- 4(- 5) IJ111 , Q J.6L3.45(- 3.8), mean Q 
2.0 5"- 3 .05 , elongate-e llipsoid to cy lindrical or even bacillar, sometimes slight ly bent , 
wi th sma ll ab ru p t apiculus, colourless to very pale yellowish in NH40H , thin-wa lled, 
inamyloid , non-cyanophilous, easily ge rminating. Basidia 25- 36 x 5.5- 7.2 J.Ul1 ,4·spored 
(in some collections a small percentage 5-sporedl ), with clamp. Cheilocystidia scarce 
and sca ttered to rather abundant , 32- 62(- 70) x 6 - 16 pm, utriform to lage ni fo rm , 
in termixed with basidia, thin- to sligh tly thick-walled, colourless to somewhat yellowish· 
brownish. Pieurocystidia ve ry scarce to fairly abu ndant , 35- 70(- 90) x (7- ) I 0- 21 IJ111 , 
from cylindrico-clava te or broadly utrifonn to slenderly lagcniform or fusiform, sl ightly 
thick-walled, colourless. Llmellitrama regular, but when young outer layer in upper part 
d ive rged, composed of 3- 11 J.U11 wide , colou rless, thin -walled hyphae. Pilcipems an 
ixo trichodcrm with pi lcocys tidia and ixohyphidia ; pi lcocystidia abundant to very rare , 
(30- )50 110( - 140) x 5 13 IJill , slenderly lageniform to hair-shaped, often with crook­
ed base, sometimes septate , sometimes capitate, from colourless to ye llow-brown or red­
brown, with up to 0.4 J..Lill th ick walls, with the ir lower 1/3 to 2/3 embedded in gela ti· 
nous substance ; ixohyphidia abu ndant, thin-walled and colourless to slightly thick-wal· 
led and (ye llow-)brown in lower part. branching at wide angles and narrow branches 

I Dr. D. Pegle r. Kew. was so kind to draw my attention to this phenomenon: later I obse rved it in 
several collect ions. 
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often submoniliform. tape ring to a less than I J.Ull thick apex, completely embedded in 
gela ti nous subs tance. Covering of stipe made up of: (i) at apex large , up to 160 IJilllong, 
lageniform, colourless or at the base brown or entirely brown. somet imes somewha t 
encrusted caulocystidia, usually inte rm ixed with colourless, pa le brown or golden ye l­
low-brown 2- 5 J.Ull wide hairs taperi ng towards frequently colourless apices; {ii) in the 
middle 2- 7 pm wide (colourless to predominantly) red-brown ha irs mixed with rare to 
ra the r abu ndant cau locystid ia ; (iii) at base very lo ng 2- 4.5(- 7) 1-Lm wide, red-b rown. 
agglu tinate hairs in bundles. Stipite trama composed o f parallel 7- 16 J.UTI wide , cy lind ri­
ca] hyphae with slightly thickened yellowish walls, somet imes intermixed with a few 
golden ye llow to red-brown straight vascular hyphae. Clamps abundant. 

Hab i t a t & dis t ri b ut io n. - Throughou t the year but ab undan t only from Se ptem­
ber to March ; on stumps, stems (also of living trees) and fa llen branches of decid uous, 
ve ry rarely coniferous trees, only occasionally on subterranean wood ; in the mate rial 
studied showing a pre ference fo r Salix, Populus, Fraxinus and Sambucusl . In the Nether­
lands abu nda nt in areas with rich alluvial soils, particularly clay, but rather rare and 
locally lacking in those with poor d il uvia l soil s. 

Fig. 12. Flammu/ina llelutipt'1 f. 11elutipes, radial sec tion of pilcipellis ncar ccnuc of pileus, X SOO. 
(From &s 7730). 

1 An ex tensive list of hosts (but prob3bly including those of /o~ f ennae) hns been published by 
Kreisel ( 196 1: 68). 
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forma velutipes - Figs. 8. 12 

Spores [200/23/20 ) 6- 9.5 x (2.5 )3- 4(- 5) pm , average Q ( 1.85- )2.0- 2.3 . Very 
common from August to March, occasionally also in summer. Found on Ulmus. Populus, 
Fraxinus, A lnus, Fagus, Betula, Juglons, Rosa. Passiflora and Picea. 

Co ll ec ti o ns cxam ined. - NETH.ERLANDS: prov. No ord-Ho l la nd : Am sterdam, 16 Fcbr. 
1981. R. 11on Cre-..el ; Vclzcn. 3 Nov. 1982. A. G. Becker ; Hoo.rlcm, 18 Jan. 1981, I I Fcbr. 1981 . 
t:. Vel/lnga ; Vogelen1.nng, 20 Oct. 1980 , C Bas 7730 ; prov. Zu id -1-!olla nd : Leiden, 7 Jan. 1981, 
II l3n . 198 1, 30 Jan. 198 1. C Bas 775/ , 7756, 7758 ; Gouda , 16 March 1980, C 111. den lleltJ.Jagtr; 
De Vlist, 20 Sept. 1976. C M. den Neld-Jager; prov. Zee la nd : Hou tenissc, 21 Sept. 1981. A. de 
Meijer ; Koewacht, 2 1 Oct. 198 1. A. de Meijer : Hengstdijk . 10 Oct. 1981 , A. de Meijer: Sas van GeM, 
28 June 1981, A. de Meijer 3 / 8, Kloosterzandc. 10 May 1981 , A. de Meijer 142b. - Fl NLANI>, 
lna ri-Loappland, Kcvo, 16 Aug. 1978, M. E. Noordeloor. - ENG LAN D: North Harrow. 15 Jan. 1981 , 
J. Bum s; f:.as t London. \\'a.nstead Flats, 25 Jan. 198 1, f~ W. K. Yowrg. - BELGW M, Hassett , Bolder· 
berg, 27 Sep t. 1981. F. Benjaminsen 8/0911 . - CZECI-!OSLOVAKIA, Karlstcijn, 7 Sept . 198 1, 
nr. Kuijpcr. 

forma longispora Basi - Fig. 9 

Spo res [1 40/ 16/16 ) (75- )8- 11.5(- 12) x (2.3- )3- 4(- 4.7) J.llll , ave rage Q 2.5-
3.0) . Rather common from Nove m ber to April. Co llec ted on Salix, Ulmus, Populus, 
Frax inus and A lnus. 

Co ll ec ti o ns c xam ine d.-NEl'HERLAND S: prov. Ge ld e rla nd : Winterswijk , ulti mo 1980, 
J. Schreurs ; Buren, 13 Dec. 1972, N, S. C 1/uijsmat~ ; prov. Ut r e c h t , U uscho ten, 2 1 April 1977, 
J. Schreurs & al.; prov. Noor d · Ho 11tlnd : Amsterdam, 'Klein Danzig', 16 Febr. 1981. R. I'DII O evd; 
Hecmskcrk , North-Holland dune reserve, 27 Nov. 1980, 17r. Kuijper ( type); Vogclenzang, 8 March 
198 1. C Bar 7758; prov. Zu id - Ho lland : Noordwijk, Vogclcnvcld, 7 March 1981. E. C Vel/inga; 
Sasscnheim , 'Kii nkenberg', 18 Jon . 1953, R.A. Maas Geuteratwr 9296 : Leiden, 22 Dec . 1980. 
17r, Kuijpu; Leidcn. II Jan. 1981. C Bas 7753, 7754, 7755: l..ciden, 28 Nov. 1964 , R. A. MDas Gees­
reranus 14466 ; Nurnansdorp , 12 Nov. 1970, P. A. Slim ; prov. Noo rd · Bra ba nt. Budcl, 3 1 Dec. 1979, 
R. van Creve/ ; prov, Limburg, Margra ten. 23 Jan. 1982. /;~ Vellitrga. - SWITZERLAND, Celom· 
bier. Plancyse , 30 Jan. 1967. 1/. S. C lluijsman 67002.-CZ ECHOSLOVAK IA, Prague. Fcbr. 
1968. E. Wiclranskj (type o f 1-~ vcltt l ipcs vor. radicans ; PR). 

Even after the segrega tion of F. ononid is, F. fe rmae and F. velutipes var. lactea, the 
remaining F. velutipes var. velutipes is st ill a highly variab le taxon. 

Measuring the spores of a few decades of collec tions of var. velu tipes I came to the 
conclusion tha t there arc a short-spored and a long-spored varian t , a fact visualized by 
lhe two clouds of do ts in 1he scatter diagram se u ing ou t average length against ave rage 
width o f the spores of the collec tions studied (F ig. 7). 

Trying to corre late th is d ifference in spore-shape with o ther characte rs. I studied: 
(i) abundance, shape, sep ta tion, and colour<t tion of the pileocystidia ; (ii) shape , size, and 

I Flammulina velutipes fo rmo longispora Bus. f. IIQV, A 1}'PO diffcrcns sporis cylindraccis vel 
OOcillariformibus: medium Q 2.5 - 3.05 , Typus: '17t. Kuliper, 27.XI.I 980 , Netherlands. prov. Noord· 
Holland , Hec mskerk, North-Ho lland d une reserve' ( l ). 
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distr ibu tion of che ilo· and pleurocystidia. and (iii) shape. coloura tion, and dist ri bu tion 
of hairs and cystidia of the st ipe. 1 found all these features to vary to a grea t ex tent , bu t 
fa iled to corre lated these va riat ions with the spore-charac ters. Therefore I dec ided to 
recognize these variants only on the level of fo rmae . It is remarkab le, however, tha t the 
long-spored form has been found only from ovcmber to April and the short-spored 
fo rm almost all through the yea r. In win ter I collec ted bo th forms at several localities on 
one day. 

The decision to indica te the short -spored va riant as the typical fo rm (fo rma velutipes) 
is based on the fact tha t it is the most common of the two and the fac t that two co llec­
tions from the surrou ndings of London (where Curt is collec ted the original materia l of 
his Agaricus velutipes), kindly sent to my be Dr. D. Pegle r, Kcw, represent thi s fo rm.! 

Such {1952: 100) invalidly published Co/ly bia velutipes forma m.acrospora , found o n 
stumps of deciduous trees in alluvial woods in Saxony. He gave the spores as measuring 
9- 12 x 5- 6 ~n . which is even slightly large r than in F. ononidis. 

The collec tion of F. velutipes with the longest spores (9.5- 11 .6 prn) studied by me 
has relatively very narrow spores (2.9- 3.9 llfll , Q 2.65- 3.8, average Q 3.05). This col­
lection (Maas Geesteranus 9296) is moreover marked by large pilei, deeply root ing stipcs 
and above all by very distant lamellae (c. 6- 8 per 10 mm half-way). As the distance be· 
tween the lamellae is also in the rest of F. velun·pes a rather va riab le character {although 
I saw them nowhere else so widely separa ted) I have included the co llec tion in f. lo ngi· 

spora , bu t it may represent a separate taxon. 

Flammulina velutipes va r. lactea (QueJ.) Bas, comb. nov. - Figs. 13- 20 

Pleurorus veluripa var. Jocteus QuCI. in C. R. Ass. fran~. Av. Sci. (RcinlS 1880) 9: 663. 1881 
(basionyrn).-Col!ybio velutipe$ v:u./act~ (QuCJ.) Rca., Brit. Basid. : 332. 1922. - Col/ybio loctea 
(Qu61.) Sacc., SyU. Fu ng. 5: 212. 1887. 

Excluded . - Collyblo velutipes vac. lllcteo sensu KUhn. & Romagn .. Fl. anal. Champ. sup.: 95. 
1953 ("' F. fennae). 

Carpophores in small cluste rs o n stum ps, some times toge ther with var. veluripes . 
Pi leus S- 25 mm wide, convex wi th margin inflexed with young, somewhat hygropha· 
nous, when moist ivory (creamy pale buff, e .g. Munsell 2.5 Y 8/4), short translucently 
stria te and viscid, when dry white , subvisc id and under strong lens minutely pubescen t, 
pa rticularly when very young. Lamellae adnexed, somewhat distant , relatively broad , 
white with yellowish reflexion, sometimes formed or anastomosing, with o ne tier o f 
lamc llulae. Stipe 4- 20 x 0.8- 2.5 mm, cy lindrical, ben t. wh ite to pale cream at apex to 
ivo ry at base, bu t somet imes sligh tly brownish at base when old , densely and minutely 
white pubescent. Context white. Smell indisti nct. Taste unknown. Spore print wh itish 
cream. 

Spores [30/3/3[ 7.3- 10.1 (- 10.6) x (2.7- ) 2.9- 4 .0 JJJll , Q 2.0- 3.0(- 3.3), ave rage 
Q 2. 1 5- 2.8, cylindrical, ra rely bac illar. Basidia 4-spored, wi th clamp, 29- 36 x 6.0 7.2 

1 I rerraincd from designating one of U1 CSC collections as neotypc, because I received them dried 
and without descriptive notes. In my opinion. neotypes of fl eshy fu ngi consisting of recently collec· 
ted material have to be ex tensively annotated :md illustra ted and shou ld include a spore print. 
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Fig. 13- 20. F7ammulina velutipn vat. Joe lea. -13. Buidiocarp, x 2'h.. - 14. Incidental septate 
basidia with thickening walls. x 1250. - 15- 16. Basidiospores. x 1250. - 17. Pileocystidia,x SOO. 
- 18. lxohyphidia from pileipcllis, x 500. - 19. Pleurocystidia, x 500. - 20. Oleilocystidia, x 500. 
(Figs. 13. IS . 19 from De Meyer, 23.XL1981 ; 14, 16, 20 (right 4 fl&$.) from Frene-WoudenMrg. 
19.XII .l971 ; 17. 18, 20 Ocft 3 figs.) from Jansen , 14.1.1978). 
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J.Dll. sometimes shortened by seconda ry septat ion and then slightly thick-walled and 
easily deoachable in squashed moun IS (Fig. 14). Cheilocysoidia 30- 54(- 68) x 8- 14 IJJll, 
abunda nt . utri form to Jageniform , more ra re ly clavate or subcylindrical, sometimes 
strJngulate, usually with obtuse apex, with colourless, sligh tly thickened wall . Pleuro· 
cyst idia 50- 65 x 7.5 - 15 ,um, scarce to fai rl y abundant, mostly utriform to clavate or 
broadly cylindrical with broadl y rou nded apex but more rarely also slenderly lagen iform , 
colou rless and sligh tly thick-walled. PHeipellis an ixotrichoderm, st rongly gela tinized, 
with dendroid to coraJJoid, thin-walled to sligluly thic: k·waUed ixohyphidia and rather 
scau ered ligh tly thick.wallcd, colourless to slightly brownish, irregularly shaped, ~u b · 
lageniform pilcocysoidia (Fig. 17), 30- 95 x 6 - 121JJll. Clamps preseno. 

Hab it a t & dis t ribut ion. - Probably with same distrib ution as var. velutipes, bu t 
rare. At one of its known Netherlands' localit ies growing on Sambucus nigra , at the 
other two on unidenti fied stumps. Late au tumn and winter. 

Collec t io ns ex:~mi n ed.- NETI-IERLANDS: prov. oord·li o ll :~nd, Amsterdam, Slo ter· 
vaart, 19 OCc. 1971, W. Freese-Woude11berg: prov. Zee land, Zecuws Vlaandcrcn , Vogclwuarde, 
23 Nov. 1981. A. de Meijer: prov. Noord·Drabant . Terheijden, Eendekooi. 17 Dec. 1977 and 14 
Jan. 1978, P. B. Jo,sen . 

It is possible that var. lac tea can be divided into a short· and a Jong·sporcd fo rm, just 
as var. velutipes , bu t the small number of collect ions stud ied docs not allow a definite 
conclusion. The spores of the Zeeland collect ion agree with those of va r. velutipes f. 
long;spora , the spores of the other collec tions with those of f. vellllipes. 

Uasidiocarps of var. lactea are sometimes so small that they arc mistaken for those of 
Marasmiellus or Mycena species. 

Dr. J . Stalpers at Baarn cultured this taxon from a tissue sample of the Zeeland col· 
lcction. Basidiocarps produced in petri dishes were ve ry similar to those of the original 
collect ion with except ion of the much longe r stems. the more ochraceous centre of the 
pileus and the ve ry densely pubescent pileipcllis. 
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ULTRASTRUCTURE OF BASIDIOSPORES 

1. Beenakia 

W, J0LICH &. W, STAR 

Rijksh erbarium, /...eiden 

The ultrastructure of the spore w:lils of Bee11akia dacosrae (Bccnakiaccac, Com· 
phaJcs) has been studied. Spore walls arc mainly composed of a distinct cpispo· 
rium and a thick. dark. orno.mented cctosporium. The general structu re is iden· 
tica l with that of other membe rs of the Gomphalcs, such as Gomphus and 

Ramaria 

In a se ries of papers. the spore-wall ultrastructure of ce rtain taxa of B:tsidiomycetes 
will be discussed. Fresh as well as dried herba rium materia l has been studied , and al· 
though it was fou nd that fresh specimens show somewhat more detail. dried specimens 
arc also worthy of study. The technical , t ime consuming part o f these stu dies was per­
formed by the second au thor. 

Unfortunately, a large number of desc rip t ive tcnns have been introduced in the lite· 
rature for the diffe rent wa ll layers of spores. Since no genera l consensus seems to be in 
sigh t, I have hesitatingly used a few o f them . Without wishing to ente r into a discussion 
of tJ \e correc tness of these terms, I refer the reader to the photos for illust ration, and to 
the relevan t li te rat ure in which the te rminology is di scussed (CICmen9on, 1970, 1977 ; 
Keller, 1974 ; Kuhner, 1980; Perreau , 1967, 1976). 

ME'TIIODS 

Samples of spores from herbarium specimens were rehydra ted in 0.1 % glu taralde­
hyde in 0.1 M Na-cacodyla te· liCl buffer (p li = 7.3) , to which the wetting agent inva· 
dine was added. After several washings in buffe r the samples were post-fixed for two 
hours in I % Os04 in 0.1 M cacodylate buffe r, washed in bu ffer , and dehydrated in a 
graded ethanol series. During dehydra tion the material was stained with I % u ranyl ace­
tate in 30, 50, 70 and 96% ethanol. Samples were embedded via propylene oxide in 
Epon (Luft , 1961) or via ace tone in Spurr's low viscosity embedding medium (Spurr , 
1969) with the addi tive dibuthylph thalatc (C!Cmcn~on. 1973). Sect ions were cut with a 
diamond knife on a LKB ultramicrotome Ill , and were poststained with uranyl aceta te 
(Glauert , 1967) and/or lead citrate (Reynolds, 1963). 

Prepara tions were viewed with a Phil ips EM 300 elec tron microscope. 
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Beenakia dacostae Reid 

Mater ial s tud ied: Au stulia, Victo ria , Da ndenong Ranges, Sherbrooke Forest, 8 Sept. 19.56. 
11. 11. Wil/is(L). 

The genus Beenakia , with the single species B. dacostae, was described by Reid (1956) 
based on a specimen from Australia . The genus, charac terized by small , st ipitatc basi­
djocarps with hydnoid hymcnophorcs and brown, ornamen ted spores , was placed in the 
family Hydnaceac sensu Ia to. 

The type species was subsequent ly found several times in New Zealand and was rc­
described by Cunn ingham ( I 958) who placed the genus also in the Hydnaceae. 

Beenakia was restudied by Maas Geesteranus (I 963) who gave a de tailed analysis of 
the hypha! structure o f B. dacostae. 

In his discussion of the systematic position o f the genus, he em phasized the Rumaria· 
Li ke , cyanophilous spores, ve ry slende r basidia, and fragi le, inOat ing hyphae, and conse· 
quently placed the genus in the fam ily Gomphaceae. Wi th the arrangement of the 
Aphyllophorales and the recognit ion of the Comphalcs as a dist inct o rde r, Beerwkio was 
placed in a spec ia l family Becnakiaceac (toge the r with Kavinia. Psatlzyrodon and Rama· 
ricium), differing from the Gom phaceae and Ramariaceae in the construction of the 
basidiocarps(Jiilich, 1981). 

The genus is st ill very small and comprises but three species: B. dacostae Reid from 
Australasia , B. f ricta Maas G. from Africa, and B. in[onnis (R ick) Maas G. from South 
America. 

ULTRASTRUCfURE OF THE SPORE WALLS 

The spores are brown , elonga te, ellipsoid , 7- 10 x 3.4- 4 ,urn , thin· to slightly thick· 
walled, an d are covered with small. cyanophilous warts. Ultra-thin sec tions show an es­
sentially two-laye red st ructure: 

i) The inner laye r, the episporium, appears greyish and slight ly granular. In mos t sec· 
Lions it seems to be un iform , although sometimes a faint strat ifica tion is visible. The cpi· 
spo riu m is separa ted fro m the cy top lasm by a thin, no t always preserved , dark layer. In 
some spores the grey ish episporium overlies a thick, almost hyaline laye r which is more 
or less we ll de limi ted from the cy toplasm. We can o ffer no explanation for this thick, 
inne rmost layer; it might be the strongly inna ted and in o ther spores almost invisib le 
endosporium , but it migh t also be an art ifact. 

ii) The outer, rat her thick , o rnamented laye r of the spore waiL the ec tosporium , 
appears black, homogeneous, and is abruptly separated from the episporium. The ecto­
sporium forms a con tinuous laye r with local th icke nings which appear as wa rts under 
Light and scanning elec tron microscopy. 

RESULTS 

We conclude tha t the spore-wall st ructure illust rated fo r Beenakia dacostae is identi· 
ca l with the structures known for spores of Gomphus and Ramaria (Perreau , 1967). In 
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STUDIES IN ENTOLOMA- 7 

Entoloma sect . Phlebophora, sect. nov. 

MACHmL E. NOORDELOOS 

Rijksherbon'um, Leiden 

A new section is crea ted in Enroloma subgenus 111ocephalus Noordcl. , vi:t:. sect. 
Pl1lcbophora , ch:unctcriscd by o rimose pileol su rfoce and a pilcipcllis reminding 
that of Ptureus sect. llisp idoderma. One new species is described, vi7.. E11to loma 
J.itsii from the Ne therlands; type-studies arc given of 1:.~ lage11icystis Hesl. and 
E. n"mosum Hcsl .. and o key is given to all species known in sect. Plllcbophora. 
The ncw combinotion Emolomaplu teicu tis (Romagn. & Gilles) Noordel. is made. 

At the time I gave a synopsis of the infragcneric taxonomy of Entoloma (Noordeloos, 
1981) no representative of subgenus lnocephalus was known from Europe. Tite subgenus 
seemed to be restricted to (sub·)tropical areas mainly of the southern hemisphere (Ro· 
magncsi, 194 1; Romagncsi & Gilles, 1979; Horak, 1973, 1980) where they arc rather 
well represented. By courtesy of Dr. E. Kits van Waveren, Amsterdam, I was enabled to 
study a most interesting European new species from his personal herbarium, which be­
longs to subgenus Inocepholus . In addition, type-studies of the Norlh·Amcrican En to· 
lomo Jogenicy stis Hesl. and E. rimosum Hesl., revealed that these species have much in 
common with the species collec ted by Dr. Kits van Wavcren, and also have to be placed 
in subgenus Inocepholus . Within the subgenus these species arc unique in the structure 
of the pilcipellis and therefore a new section is proposed: 

Entoloma sect. Phlebopho ra Noordc l. , sect. no v. 

Statura plu tcoidc.a; pileus rodiulitcr venosus vel venosu lus, interdum in ce ntro squrunulosis: pilei· 
pcllis trichoderma elcmentis fuso ideis: pigmentis in trncellulosis intcrdum in addit ione hwiter inerus­
t:lntibus; cheilocystidia abundantia , magna, subcy lindracea vel lagcnifo rmia ; fibu lae prcsc ntes. -
Holoty pus: Enroloma kitrii Noordcl. 

Habi t plutcoid; pileus minu tely, rad ially veined like in some species of P/uteus (P. 
phlebopltorus), sometimes also minu tely squamulose at centre ; pileipellis a trichoderm 
of broadly fusoid cell s; lamellar edge funbriate , entirely ste ril e; che ilocystidia subcylin­
drical to lagenifonn ; pigment intracellular in pilcipell is, sometimes in addition minu tely 
encrusting; clamp-connections present. - Holoty pe : Entoloma kitsii Noordel. 
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Sect ion Ph/eboplrora comes close to sect. lnocephali and sect. Callidemzal from wh.ich 
it differs in the structure of the pileipeUis and the surface of the pileus. So fa r 4 species 
arc known. 

KEY TO T HE SPECIES OF ENTOLOMA SECf. PHLEBOPHORA 

I. Stipe dark red-brown; pileipellis wi th fnuacellular and encrusting pigment; spores (8.7- )9.3- 11 
x 5.8-7 .urn, Q,. 1.25- 1.55-1.9, ellipsoid 5-8-angled in outline; cheilocystid.i:l cylindrico-nex u­
osc , 37 - 127 x 4.7 - 8. 1(- 9.3) JJm , subcapit.atc ; smell and taste farinaceous; Europe I. E. kirsli 

I . St ipe white, dingy or pa le brown with violaceous tinge; pigment in traceUullu ; spores shor ter, aver· 
age Q per collection 1.5. more o r leu pentagonal; smell none , , . , . , .. , . , . . 2 

2. Stipe brown with violaceous tinge; spores 8.5- 10 X 7- 7.5 ,tun; cheilocystidia·cylindricul to utri· 
fo rm, 30-75 x (4 - )6 - 14 pm ; Africa . . .... . . . . 2. E. pfuteicutis 

2. Stipe white, paJc grey to dingy; eheilocystid.ia ventricosc·lageniform, 7.5-20 ,wn wide . . . . . 3 
3. Spores 8.7 - 10(- 10.4) X 7.1- 8.7 (- 9.1) ,urn, Q • l.0 - 1.2- 1.4 , subisod.inmctrica1 4- 6·angled in 

side-view; chcilocystidia lagcn iform; U.S.A. . . . . . . . . . 3. I:~ fagenicystls 
3. Spores 8.7-11 x 6-7 pm, Q "" 1.3 - 1.45-1.6, 5-7-angled in outline, ellipsoid; chcilocystidia 

ve ntricose-sublngcniform ; U.S.A. . ... , . 4. E. rimosum 

Entoloma kitsii Noordcl., spec. nov. - Fig. I 

Pileus planoconvex us, papilla tu s. margine undulatus, fuscus, cen tro attofusco, haud hygrophanus, 
radia l iter venosulus; lamellae liberae vellcvitcr adnatae, sordido-rosae; spon e (8.7 - )9.3 - 11 x 5.8- 7 
.urn, Q "' 1.25- I.SS- 1.9; pilcipcllis trichodcrma; pigmcntis duobus : pilcipcllis pilcitramaquc incrus­
ta nti bus parite.r in pileipelle intracellulosus ; cheilocystidia magna, subcapitata , cylindraceo-Oexuosa, 
37-127 x 4.7- 8.1(- 9.3) pm; Obulae prcsc ntcs.- Holotypus: E. Kits van Waveren . 21 - X- 1980, 
'Lcyduin. prov. Noo rd-1-loUo.nd, Netherlnnds' (L). 

Et ymology: Named in honour of the eminent mycologist Dr . E. Kits van \Vaveren. 

Pileus 47 mrn broad, plano-convex with strongly undu la ting margin and small papiJJa, 
dark bronze brown (7.5 YR 4/2), paler al margin (7.5 YR 4/4), almost black at centre 
(papiJia), shortl y translucently striate at margin, minutely torncntosc at centre , minu tely 
rad ially veined from margin to centre . Lamellae free or narrowly adnate , ventricose, pale 
brown with pink tinge then sordid pink-brown (7.5 YR 7/4- 6/4) with concolorous, 
Ombriate edge . Slipc 50 x 3.5 nun, redd ish brown (5 YR 3/1 at base, upwa rds 5 YR 4/2 
with grey t inge), at apex minutely striatulate-grooved and very finely white pruinose, 
fistulose. Flesh concolorous. Smell weak ly fa rinaceous. Taste strongly fari naceous. 

Spores (8.7- )9.3- 11.0 x 5.8- 7.0 pm , Q = 1.25- 1.55 - 1.9, ellipsoid 5- 8-angled in 
side-v iew wit h dihedral base. Basidia 25- 42 x 9- 15 pm, 4-spored, clamped. Cheilocys­
tid ia 37- 127 x 4. 7- 8.1( - 9 .3) 1-l'"· irregularly cylindr ical-nexuosc, sometimes subcapi­
tate. 1-l ymcnophoral trama regular, made up of fusifom1-cylindrical , up to 500 pm long 
and (4.5- )7- 3.5 ;..an wide elements. Pile ipe llis a trichodenn of fusoid to clavate cells, 
50- 120 x 10- 25 pm with brown intracellular pigment and sometimes in addi tion 
brown encru sted wa ll s. Pi leitrama regu lar, made up of long cylind rical elements with 
(coarsely) encrusted walls. Clamp-connect ions abundan t in hymenium. 

Habitat. - On humus-rich sandy soil in mixed fo res l of Quercus and Pinus on 
old coasta l du ne. 

1 Enloloma sect. CaUiderma (Rorn agn.) Noordcl .• comb. 11011. - basionym: Rhodophy ffus sect. 
Caffidcrmq Romagn. in Bull. mens. Soc. linn. Lyon 43 : 329. 1974. 
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Collection exam ined. - Netherlands, prov. Noord-Holland , Lcyduin, 21 Oct. 
980, E. Kits van Waveren (holotypc , L.). 

Entoloma kitsii is a very remarkable species with its dark pileus with an almost plu­
!US·like surface and with its enormous cheilocystidia . Entoloma lagenicystis Hesl. , and 
: rimosum Hesl. are closely related but differ in having a pale stipe, smaller and/or 
jghtly more isodiametrical spores, smaUer and broader cheilocystidia and in the lack of 
ncrusting pigments. 

JQ 
~QQ 

)QQ 

Fig. 1. Entolomo kilsii. -Habit (x I), spores (X 1000), chcilocystidia ( X 670), and pileipellis 
;x 670) (~U figs from holotypc). 
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Fig. 2. t:nrolomo rim osum.- SporC$ (x 1000) :m d chcilocystidia (x 670) (all figs. from holo­
typc). 

Fig. 3. Entoloma lagcnicystis. - Sporcs (x 1000) 3nd cheilocystidia (X 670) (3U figs. from hokl­
t ype). 

Entoloma lagenicyslis Hcsi.- Fig. 2 

Entoloma /agcnicystis Hesl. in Beih. Nova l-ledwig.ia 23 : 133. 1967. 

'Pileus {20- )30- 60( - 90) mm broad, conico to conico-campanulatc or convcx-cam­
panula te: um bonate or papillate-umbonate, more or less expanding, first fu scousordark· 
kcr, the disk black, then light brownish-olive (snu ff-b rown, Prouts' brown or Dresden 
brown), silky fibrillose , the rccurving ends forming minute scales, more or less rimose. 
margin stri atu latc. Contex t white or pa llid ; odor mild ; taste mild or sligh tly adstringen t. 
Lamellae crowded, white then "light pinkish cinnamon·, medium close. broad. edges fun. 
bria te. Stipe 40- 80(- 100) x (2- )3- 6(- 8) mm, whitish or greyish and pruinosc above. 
dingy and glabrous below, equal or slightl y enlarged below, striate , hollow.' 

Spores 8.7- 10( 10.4) x 7.1 - 8.7(- 9.3) J.U11 , Q = 1.0- 1.2- 1.4 , isodiametrica lly sub· 
cuboid to pen tagonaL Basidia 22- 36 x 8- 14 J,.Un . 4-spored wi th clamp. Cheilocystidia 
40- 75 x 7.5 - 20 J.Ull , slenderly to broadly lageniform, th in- or slightly thick-walled. 
abundant ; lamellar edge entirely sterile. Pleurocystidia sparse, similar to cheilocystidia. 
Hymenophoral trama regular, made up of long cylindrical e lements , up to 400 pm long 
and 11 - 32 J.Ull wide. Pilcipcllis trichodermal, made up of fu soid ce ll s up to 26 J.Un wide . 
Pigment intracellular . Clamp-connect ions present . 

Co ll ect ion exa mi ne cJ .- U.S.A ., Tennessee, Great Smokey Mou ntains Na tional 
Park. ncar Tremont, I Aug. 1963 , L. R. Hesler 2574 2 (holo typc, TENN). 
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Entoloma rimosum J-l csi. - Fig. 3 

l::trtoloma rimosum 1-lcsl. in Ucih . Nov3 Hcdwigi3 23 : 149. 1967. 

' Pileus 30- 60 nun broad, convex-umbiliate, expanded, rimose and splitting rad ially, 
pale greyish olive, umbilicus black. fib rillose, strialtl latc when we t. even when dry. Con­
text brit tle, thin . whit ish, oder and taste sligh t, not distinc tive. Lamellae sho rt -decurrent. 
close, broad, white then pale flesh, edges concolorous, rough to denticulate . Stipe 
40- 60 x 3- 6 mm , pallied or dingy, apex mealy, equal. hollow.' 

Spores 8.7- 11 x 6- 7 iJlll , Q = 1.3- 1.45- 1.6, 5- 6(·-7) -anglcd in sidcvicw with 
dihedral base. Ilasidia 27 48 x I 0 14 J.Ull, 4-spored, with clamp? (see below). Cheilocys­
tidia 28- 45 x 9- 18 IJnl , broadly ventricose lageniform, numerous, edge sterile. Plcuro­
cystid ia none. Hymenophoral trama regular. made up of cylind rica l clements, 55 170 x 
6- 10 IJ.ITI . Pilcipcllis a Lrichoderm o f very long and broad , slrongly inflated ce ll s, 60- 220 
x 10- 32 J.Lill , subpellis not differen tia ted. Pigment in trace llu lar in pileipcllis :md upper 
pileitrama. Vascu lar hyphae numerous in pileilrarn a. Clamps not seen wi th cert ain ty 
(but the base of the basidia shows a disti nc t knack, probably caused by ou tgrown clamps). 

Co llectio n s tud ied. U.S. A .. Nort h Carolina. Indian Creek near Bryson City, 
9 Aug. 1952. 1 •. R. Hesler 20456 (ho1otypc, TENN). 

Entoloma pluteicutis (Rom:1gn. & Gilles) Noordel. , comb. nov. 

Basionym: Rhodophyllus pluteicu tis Rom agn. & Gilles in Bcih. Nova Hcdwigia 59 : 465. 1979. 

For a description and illustra t io ns of E. plureicutis is re ferred to the original pub lica­
tion of Romagncsi & Gilles (1979). 
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SPORE ORNAMENTATION AND SPECIES CONCEPT IN SYNCEPHALASTRUM 

M.A.A. SCHlPPER & J. A. STALPERS 

Cetrtraalbureau voor Schimmelcultures1 , Baam 

Morphological studies and mating experiments indica te the sy nonomy of Synce­
pha/astrum vemtculosum and S. raccmosum. The ornamentation of the sporan­
giosporcs is due to fo lds of the mcrosporangial wall. It is highly variable and can-

no t be used for species delimitation. 

In his revision of the mcrosporangifcrous Mucorales Benjamin ( 1959) considered all the 
species (6) and va rie ties ( I) desc ribed in the genus Syncephalastntm J. Schroet. as syno­
nyms of the only accepted species , S. racemosum Cohn ex J . Schroct. He studied more 
than thirty isolates and concluded that variation in vesicle diamete r, number of spores 
per sporangium and size and shape of the spores (globose to ovoid) had no taxonomic 
va lue at species level. Since 1959 two addi tional species have been described , viz. S. al­
ma-atae,se ovobr. ( 1972) and S. vemlClllosum Misra ( 1975). 

Benjamin (1959) described the sporang.iospores as smooth, but in later report s they 
have been repea tedly described as roughened or verruculose (You ng, 1968; Matsushima, 
1975; Watanabe, 1975). Misra used the ornamentation of the sporangiospores as a main 
character to distinguish S. verruculorum. O'Donnell ( 1979) published SEM photographs 
of nea rl y smooth sporangiosporcs, while those published by Cole and Samson (1979) 
were definitely warty. In both cases the strain had been grown on malt extract aga r 
(MEA). In 198 1 a strain on MEA (Merck) with smooth spores was sent for identification; 
after transfer on CBS beerwort aga r it produced warty sporangiospores. Th is phenomenon 
and the different interpreta tion of the taxonomic value of the spore ornamentat ion 
prompted us to a reconside rat ion of this character. 

MATER IAL AND METHODS 

St ra in s examin e d. - CBS 348. 35 (-), orginating from Blakeslee's collec tion. ­
CBS 440.59 (+),CBS 442.59 (+),CBS 443.59 (+), CBS 444.59 (-),all isola ted from soil , 
California, U.S.A., sent by R.K. Benjamin - CBS 441.59, isolated fro m coyote du ng, 
CaUfornia, U.S.A. , sen t by R.K. Benjamin . - CBS 2 13.78 (- ),type strain of S. verrncu· 
losum. from air , Gorakhpu r. India , sen t by P.C. Misra.-CBS 556.8 1 (-), CBS 557.8 1 
(+) , from foodstuff, the Ne therlands. 

l Addrcs.s: P.O. Box 273 , 3740 AC Baam. The Netherlands. 
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All st rains were grown at 25°C on PDA 1 YpSs, YEA (yeast +malt ex trac t agar), malt! 
ex trac t no. 5398 (Merck, pH = 5.6), malt extract CM59 (Oxoid), CBS beerwort aga,J 
containing 4% sugar , at pH = 4, 5, 6 and 7. To establish an eventual influence of the· 
temperatu re, strains were also grown at 20, 30 and 36°C. Slides were moun ted in water, 
0.1 NaOH, 0. 1 N HC I , Congo Red in 10% NH4m1 and Con on Blue in lactic acid. 
Mating experiments were performed on YE aga r at 25°( in the da rk. SEM prepa rations; 
were made according to Samson & al. ( 1979); after critica l point dry ing some spores 
were gently squashed be tween object glasses in order to get more info rmation on the 
nature of the ornamentation. Citpitalizcd colou r names refer to Ridgway (1912): colbur 
codes re[er to Korneru p & Wanscher (1 978). 

RESULTS 

On beerwort agar all strains resembled each o ther in general morphology. The varia­
tion encountered did not exceed the usual range in species of Mucorales. All strains con­
ta ined ornamen ted spores. albeit that smooth spores also occurred and that the ratio 
smooth versus ornamented spores and the degree of ornamentation (sligh tly roughened 
ve rsus dist inct ly ve rrucose) varied . On all o ther media sim ilar resu lts were obtained . CBS 
556 .8 1 wh.ich was rece ived with smooth sporangiospores, later also produced warty 
spores on Merck malt agar, the medium on which it was originally received. Various 
tem peratures (20, 25, 30, 36°C) did no t affect the ornamcnt:Hion. 

When mounted in I N HCJ the ornamentation disappeared almost completely (Fig. 
4): in I N NaOH and in Congo Red the ornamen tation seemed to be less distinct. but 
did not d.isappcar. In Cotton Blue the ornamentat ion was similar to tha t seen in water. 

SEM photographs revea led tha t the ornamenta tion is fo rmed by the merospo rangial 
wa ll . When this wa ll is damaged (Fig. 5- 6) or dissolved ( Fig. 4), the smooth or nea rly 
smooth spore wall is clearly visible. The type of ornamentation ( Fig. 1- 3) varied from 
wart-like to wrinkled or plate-like, oft en wi th in the same stra in. In add ition the densily 
of the wart s va ried considera bly. 

The mating experiments also indica te that only o ne species is involved (Table 2). 

DISCUSSION 

The merosporangial wa ll , which rema in s in close contac t wi th the spore wa ll (Cole & 
Samson, 1979), is responsible for the ornamenta tion. TEM photographs of Fle tcher 
( 1972) and also our own obse rvat ions suggest that the warts and ridges are mere folds of 
the sporangia! wa ll . The ornamentat io n is thus due to a defo rmat ion o r the sporangia! 
wall during ma tura tion. This may be caused by a shrinkage of the sporang.iosporcsdu ring 
the process of maturation, wich indeed seems to occur. This explanat ion, however, is 
only partly sa tisfac tory: it may account fo r the long and low irregula r ridges as seen in 
the lower spores of Fig. I, but hard ly for the rather high and ab rupt plate·! ike structu res 
as seen in Fig. 6. In addit io nal ex planation may be found in the residual contents which 
rema in in the sporangium after the spores have been separated and fill some space 



S. racemruum S. llerroculo.rum S. raccmosum S. 11errocu/osum 
afler Benjamin (J 959) after Misra (1975) CBS 441 .59 (llenj3min) CBS 2 13.78 (Type strain) 

Conditions YpSs or POA, 2 1°C SMA or PDA, 25°C CBS beerwort agar, 25°C CBS bee rwort agar, 25°C 

Colony nearly white or Drab (70 3) green ish grey to light Deep Olive Gray (2802) Deep Olive Gray (2802) to 
to Deep Neu tral Gray (1 8F3) brown Dark Olive Gray (29E2) 

0.5- 1.5 em high I mm high 1.5 em high low, aerial mycelium collapsed 

Sporangia- erect, ascending or recumb- erect or ascending i'l 
"' ph ores ent, 10- 25 .wn diam. 7- 13 pro diam. up to IS .wn diam. up to 7.5(-15) ~m diam. ~ 

branching racemose or cymose cymosely branched series o r short, racemose late- series or racemose lateral ~ ral branches and a rew cymose branches .. 
branches 

"' lateral branches straigh t or lateral branches straight lateral branches straight or lateral branches mostly straight. ..., 
> 

recurved or recurved recurved some rccurved !;; 
"' Terminal globose or ovoid globose globose, rarely ovoid globose or ovoid 1:: 

vesicles 30- 80 .wn diam. 25-40 .wn diam. up to 40 ~n d.iam. up to 30(- 40) pm diam. I 
pale or brownish light brown brownish brownish ~ 
usuall y subtended by septa usually subtendcd by septa or ten subtendcd by septa usually subtcndcd by septa 

l 
Sporehcads pale to dark grey or brownish dark grey pale to dark grey or brownish pa le to dark grey or brown ish 

40- 150 .wn diam. 45- 90 ,urn diam. up to 80 .wn diam. up to 80 .wn diam. t 
Mero- rod·like clavate. 13- 23 x 4- 7 ~n clavate, av. 25 x 5 ,urn clavate, av. 25 X 5 ,um 

;; 

sporangia (3-)5-10(- 18) spores (2- )3 - 5(- 6) spore.s av. 7 spo res av. 6 spores 

Sporangia- globose to ovoid , rarely globose to subglobose. globose to subglobose subglobose 
spores oblong to cylindrical ra rely obovoid or oblong 

abou t 3-5 ,um diam. 4 - 7 ,um diam. 3- 5 J.Qn diarn. 4 -6(-7)J~m diam. 
smooth verrucu losc slightly vcuucu lose verruculosc 

Table. I. Comparison or litera ture da ta and observations or S .. racemosum and S. venuculosum. 
~ 
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348.35 
441.59 
444 .59 
2 13.78 
556.8 1 
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440.59 442.59 443.59 199.8 1 

Table. 2. Results of mating,s in Synct!tJIIalasrmm (+ :c: l.}'gospores produced). 

557.8 1 

be tween the spores and the sporangia! wall. This waH is part ly broken down from the in · 
side (Fletcher, 1972) . The liquid then e ither evaporates or is absorbed by the spores and 
consequently the mciosporangia l wall collapses. 

The above resu lts clearly demonstrate that the ornamentation of the sporangiosporcs 
has no taxonomic va lue at species level. Other characters used by Misra ( 1975) to scpa· 
rate S. verrucu/osum from S. racemoswn arc summarized in Tab le 1 and compared with 
the description of Benjamin (1959) and our own observations on an o riginal strain of 
Benjamin (CBS 44 1.59) and the type strain o f S. vermculosum. These data clearly indi­
ca te. that S. verruculosum falls within the morphological variability of S. racemosum. 
The results of the mating experiments (Table 2) support this sta tement. 

No mate rial was availab le for a study of S. a/ma-ataense. Th is is probably ano ther 
synonym of S. racemosum as the only distinguishing charac ter would be the slow growth 
on Czapek aga r (Novobranova , 1972). 
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Figs. 1- 6. - Sporangiospores of Sy ncepholaurom racemosum. - I . CBS 440 . .59 on CBS bee r· 
y,:ort agar.- 2. C1JS 348.3.5 on CDS beerwort agar. - 3. CBS 2 /J. 78 on CBS bec rwort agar.-
4. CBS 2/J. 78 afte r u ca tment ""i th 0. 1 N 110 .- S. Intact rnerospon:a ngiu of CBS 199. &1 on Merck 
malt aga r. - 6. A spore o f CBS 213. 7& on Merck malt aga r. (1l1 c bar represents 2 #Jll .) 
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DESCRIPTION OF MORPHOLOGY, ANATOMY, AND CULTURAL CHARAC­

OF HYMENOCHAETE PAUCISETOSA SPEC. NOV. 

J.C. LEGER & P. LANQUETtN 

Lllboratoire de Mycologie. l'iltturbomre• 

The OabcUifo rm Hymenochaete pauciselow spec. nov. is described from Gabon. 
Its main character is the sca ntiness o f setae, ten percent of which moreover have 
an unu sual shape. The new species is compared with the more or lcs.s closely 
related species II. cacao, II. 11il/01o and fl. 11arlegata. Its cultures have been stu· 
died and compared with the only three hither-to described cultures of species 

of llyme, ocllacre. 

In the genus Hymenochaete the shape of the basidiocarp varies from slipitate to effused. 
Whereas the stipi tatc species nppca r 10 be absolu te ly constant in their form (Reeves & 
Welden , 1967), many effused species have been reported also with effu so-re flexed or 
scssilc·p ileate basidiocarps. Among the African specimens deposited in the Lyon herba· 
rium ( L Y), the species previously described as new all possess completely effused basi· 
diocarps and exhibi t this growth fonn consiste nt ly (Leger, 1980, 198 1, 1982, and 1983). 
The new African species described in this paper, Hy menoclzaete paucisetosa , has a fla· 
bclli form (or rare ly subdimidiate) habit and strongly resembles H. cacao Berk . Liu lc is 
known abou t the cultural characters of Hymenochaete species. The work of Boidin 
( 1968), restricted to th ree species, summarizes the limited knowledge, to which the pre· 
sent publication adds information on the cultural characters of fl. paucisetosa. 

Hymenochaete paucisetosa Leger & Lanquetin,spec. nov. - Figs. 1- 4 

Bssidioma $Depissime Oabelti ro rmc, raro subdimid.atum, coriaceum, Ttrmum, in sicco rragile, pilco 
usque ad 3.5 em Ia to. Supcrncie pilei velulina. zo nata . suiata. e rura brunnea. ambitu prim urn magis 
lutco dcin subconcolore. Supcrncies hymenil radialim levitcr pUcatuln, in slcco griseo-luteolll, margine 
maxime .sericea, in sicco lutea. Tram a monomitic:J. ex hyph is luteis. hymenio paraUele jacentibus. 
parie te crassa, septa tis ramosisquc, 3- 4 ~ diam. Cortex a best. Tomentum ex hyph is bru nnc~lutco­

lis . parictc crassa, septatis, parum ramosis, 3.5-4 Jlfl\ diam. Hymenium constans c basidiolis dense 
confer tis atque rarioris OOsidii.s, 10- 12 x (2 - )2.5- 3 urn. stcrigmatJbus 2 urn lo ng.is. utrisque permul· 
ta granola non crystallin a ferentibus. Spinulae brunncae rarissimae, lanceolatac vel venuicosac, pari· 
etc crassa, (20 - )30- 40( -45) x S- 1 (- 8) pJn , usque ad 20(- 25) Jlfl1 cminentcs vel inclusac. Aliquac 
spinu lae insoli tae vidcndac sun1. Sporae oblongae breves subellipsoidcae, 2.8 - 3.2 X (1.5- ) 1.8- 2 #11\. 

hyalinac . uninucleatae, haud amylo idcae, in massa albae. 

• Laboratory o r Mycology associa ted with C.N. R.S., UniversitC Oaude Bernard. 43 Boulevard du 
I I Novcmbrc 1918, 69622 VilleurOOnne, Fra nce. 
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LEGE R &. LANQU ETIN : lly menocllaere pauclsetOSQ 

Holotypus : A. David , Julius 1970. Gabon, Makokou, in substrato incognito ( L Y 65 13). 
Etymology : from 'paucus' (few) an d 'sctosus' (setosc). 

89 

Basidiocarp pilea tc-sessilc, ra rely subdimida tc (Fig. I D), very often flabe ll iform and 
then attached to substratum by na rrow base. Although sessile, pileus sometimes arising 
from a small adnate patch of basidiocarp resembling a very short st ipe (Fig. lA , B). 

Pileus coriaceous and fi rm, britt le when dry, up to 3 .5 em in radius and 0.7 mm thick 
in sect ion. Upper surface ve lve ty. concentrically zonate and sulcate, redd ish brown 
(Munsell 5 YR 5/6) wi th brigh ter (5 YR 5/8 = ochraceous tawny o f Ridgway) and dark­
er zones (5 YR 4/6). Margin somewhat lighter, sometimes ent ire but lobed in most spe­
cimens. Hymenial surface matt umber when fresh (5 YR 4/4- 4/3), becoming much 
brighter when dry, i.e. ye llowish grey ( 10 YR 6/3- 6/4 to 10 YR 5/4 = Saecardo' s 
umber of Ridgway), concentrica iJ y marked with some narrow lines (corresponding to 
ma in grooves of upper surface) and with radiately arranged, very crowded, fa intly projec­
ting ridges. Margin of hymenial su rface very clearly marked , up to I mm wide, very silky, 
be ige when freshy ( 10 YR 7/4), much more yellow when dry (2.5 YR 8/6 =Naples ye l­
low of Ridgway) (Fig. I , C). Context (Fig. 2) monomitic, composed o f rather compact 
parallel, Ugh t yeiJow, thick-walled, branched and septate hy phae, 3- 4IJ.Ill in diam. Cor· 
tex t (= cut icle sensu Reeves & Welden, 1967) absent though basal zone of context 
wh ich gives rise to tomentum is composed of more compaC t parallel, ye llowish brown 
hyphae. Tomentum 100- 300 llfll thick in young specimens, thinner in older ones, com· 
posed of loosely woven, yellowish brown, thick-walled , sep tate, somewhat branched 
hyphae , 3.5 llfll in diam. Hymenium 10- 15(- 20) llf11 thick, a close palisade of basi· 
dioles. 10- 15 x 3 l-Ull, and sca ttered clava te basidia , I 0- 12 x (2- ) 2.5- 3!ID', with four 
slender and <:~rcuate ste rigmata 2 J.Ull long. Bo th basidioles and basidia covered with 
numerous small. non-c rystalline gran ulations turning dark blue in Cotton Blue . Setae ex· 
tremely sca ttered, arising only from subhymenium, Janccolate to ven tricose, thick-wal · 
led, reddish brown, (20- )30- 40(- 45) x 5- 7(- 8) l-Ull, projec ting up to 20(- 25) l-Ull or 
remaining immersed in hymcnium, about 10 out of 100 unusua lly shaped, some very 
strange and never described before in the genus. e.g. furca te o nes (Fig. 3). Spore print 
wh ite. Spores oblong to subellipsoid , 2.8- 3.2 x (1.5- ) 1.8- 2 l-Ull- hyaline, uninucleate 
(Giemsa) , non-amyloid (Fig. 3). 

Co ll ec ti o ns ex1unincd. - GABON, Mnkokou: July 1970, A. Da11id (LY no. 65 13 ; holotypc); 
Ju ly 1970. A. Da11id (LY no. 651 3 bb); 20 May 1976. J. Ooidin (L Y no. 7902 , 7907). 

The main character of this flabellifonn species is the extreme scarcity o f the se tae. It 
proved imposs ible, however, to express the density of the setae in the number per un it 
of area because of those sc tate which remain immersed and cannot be detected from the 
outside. A study of sec tions taken along radii from the base to the margin of the pileus 
gave the following results: out of SO sections, 8 were complete ly without se tae ; the 
greatest number of se tae found was 18 in a 2000 ,.an long section : the average number 
of se tae per mill ime ter of sec tion length was 3 (as compared with 80- 120 being the 
average number of se tae in similar sec tions of H. tabacin.a (Sow. ex Fr.) l...Cv.). The se tae 
are not evenly distribu ted over the hymenial surface. In some zones they are less rare 
than in others where they are nearly or completely absent (especially at the margin). 

Hymenochaete paucisetosa must be included in sec tion Fultochaete Escobar, defined 
by the presence of a se tigerous layer sea ted on a context devoid of se tae and by the lack 
of a cortex (Escobar, 1978). The only species of th is sec tion grea tly resembling H. pau-
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Fig. 2. 1/ymet~ocltaete pouclsetOSD ( type) , - Transverse section of buidiocarp. 



LEGER & LANQUI:.J IN : Hy mt nochaete paucisetosa 

0 0 
0 

() 

0 
0 

0 

::. } 
·~ 
·:. 

91 

Fig. 3. Hymenoclraete pauclsetOSII {type). - Above: Some examples of unusually shaped setae. 
Below: Spores as seen in phloxinc-5%. KOH mixture. 
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Fig. 4. llymenochaete paucisetoso (type). - Micropho tograph or the crust developed in culture. 

cisetosa is H. cacao Bcrk., which is d istinguished from our species by having large r spores 
(3.5- 4 x 2- 2 ).Lin ) and smaller se tae (20- 35 x 4- 7 ).Lin) densely crowded in 3- 6 over. 
lapping rows. H. paucisetosa resembles also H. vi/losa (L..Cv .) Bres. which possesses larger 
spores (3.5- 4 x 2- 2.5 llJTI), a dimitic hyphal system, and above all a cortex of cement· 
ed hyphae (Cunningham, 1957). As mentioned above, some specimens of H. paucisetosa 
arc subdimid iate. So it seemed interesting to compare th.is species with the imperfectly 
known dimidiate species, H. variegata Brcs. This species, described in 19 15, has no t been 
found nor studied again since that time. Examination of the type has shown tha t two 
micro fea tures, not observed by Bresadola, pennit an easy distinction between H. varie­
gata and 11. paucisetosa: the spores of II. variegata are short cylindrical, 4- 4.5 x 2- 2.5 
SJI11 and a dist inct cortex composed of reddish brown, septate, and thick-walled hyphae, 
4 J..Ull in diam. is presen t. In add ition the upper surface of the pileus of H. variegata is 
zoned with ve ry dark , almost black lines which arc never present in H. paucisetosa. 

Summarizing it can be said that H. paucisetosa is an attrac tive and well-charac terized 
new Oabe lliform species growing in Africa, which probably remained undiscovered till 
now because it occurs on a mycologica ll y poorly inves tiga ted continent. 

CULTURAL CHARACTERS OF HYMENOCiiA ETE I'AUCISETOSA 

(Type, LY no. 65 13 1) 

Spo res: uninuclea te. 
Ge rminati o n : the spores ge rminate afte r five days, producing one to two hyphae 

composed of uni· or binuclea te articles, most frequently in rows. 
Monosp o rous c uI t ures: the four cultu res stud ied showed hyphae with binuclea te 

articles. 1-lowever, one of the cu ltures had rare and isolated cell containing I 3 to 4 
nuclei and exhibited some Lim ited rows of trinuclea te articles. The monosporous mycelia 
seem identical with the polysporous cultures thus this species could be homothall ic. 
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Po lysporo us c u ltu res: 
Growth: very slow (Petri-dishes not covered after six weeks). 
Aspect: Margin irregular. In the young part o f the culture the ae rial myceliu m (poor, 

sligh tly mustard-coloured, loosely arachnoid to fa intly fl occulose by examination wi th 
(lens) does not conceal the red-brown colour of the medium. In the olde r ha lf of the cul­
tu re a pale chocolate crust (5 YR 5/3 to 6/3) takes fo rm, covered ini tially wilh very fine 
down-like hyphae which from time to t ime produce da rk tufts which fina lly agglome rate 
into a granular, honey coloured (2.5 YR 7/6) layer tending to become fe rruginous ( 10 
YR 6/6) when the layer is th icker. Reve"" red-brown, about 5 YR 4/3 and 3/4. No 
odou r. 

Mic roscop ica l ch a rac t e rs: 
Aerial mycelium: made up of rather regular hyphae without clamps. The ax is, 3.5- 4 

,urn in diam., and the branches, 1.25-2 J.Litl in d.iam. , are slight ly to clearly thic k- wa lled, 
sometimes distinctly brown. On the surface of the medium, the brown crust is composed 
of brown hyphae which are joined in a jig saw puzzle manner (Fig. 4). 

Submerged mycelium: the hyphae arc identical wi th those o f the acri al mycel.ium bu t 
with more irregular branches. The dark brown colou r observed on the reverse of the cu l­
tures docs not penetrate more than 3 mm ; the remainder of the medium be ing simply 
amber-coloured. 

Cy tology : hyphae with regularly binucleate art icles. 
Ox id ases : gallic ac id : ++++, tr. gaiacol: +++, 0 

p-cresol: - tyrosine: -, 0 
Code (Nobles, 1965; Boidin, 1966): 2a-6- 10-32-37-39-47-54-(57)-(6 1). 

The main cultural characters of Hymenoclraete species, which ca n be fou nd in the 
work of Boidin ( 1958), arc the absence of clamps, the presence of a brown crust and 
also the identical aspec t and cytology of bo th monosporous and polysporous cultures 
(leading to the supposition tha t the species could be homothall ic). The behaviour in cul­
ture of H. paucisetoso agrees with these th ree poin ts. 
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RtSUMt 

Descrip tion d' une nouve lle espCcc d'Hymenocltaete: H. paucisetosa LCgcr & Lanque­
tin . Cettc belle espCce nabellifonne , rCcoltCc en Afrique, est comparee :i trois espCccs 
qui semblaient Jes plus proches d'apres Ia litterature: Ji cacao Bcrk .. /-1. villosa ( Lev.) 
Bres. et H. variegata Bres. Le caractCre majeur de /1. paucisetosa est Ia ra rctC des spinules. 
Les carac tCres culturaux fon t d'autre part I' obje t d' unc e tude de taillCe qui apportc con­
firmatjon des princ ipaux carac tCres dCjli obse rves dans quelques cspCces du genre. 
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NOTES AND BRIEF ARTICLES 

CALLISTOSPORA AN D CREODIPLODINA , TIYO COELOMYCETOUS GENERA 
FROM AUSTR ALI A 

J. A. VON ARX & 0. CONSTANTINESCU 

Cl!mraal bureou voor Schimme/cufrures, Baarn 

The coclomycc tc genera Ca/listospora and Creodiplodina were desc ribed bu t not illus· 
tratcd by Petrak (1955, 1957). Bot h genera have been om itted in recent publica tions on 
Coelomycetes. The following no tes and figu res arc based on a study of the type speci· 
mens collected by E. Gauba in Austra lia and maintained in herb. W. 

I . CaUistospora gaubae Pctr .- Fig. I. 

Collistosporogaubae Pctr. in Sydowia 9: 57 1.1 955. 

1lu~ type sp<:cimcn, coUec ted on Mt. Kosciusko at 6000 ft on 29.3. 1955. consists of conidiomuta 
on some dead eu lms of Dontlr011io frigida . The conidiomata arc deeply immersed in the host tissue, 
spherical or s.lightly flattened, 150-220 ~ diam. and dar k, the apical ostiolu m being cy lindrical or 
conical, 40- 50 .um broad and 35- 45 #Ill high. TI1c 15- 20 J.lfll thick conidioma wall is composed of 
flattened. brown. rather thick-walled cells. 6- 14 ~ diam. The cells lining the cavity arc smaller. 
hyaline and bear conica l o r cylindrical coni diogenous cells, 2- 6 x 2- 4 JJnl , which may elongate 
cntero-pcrcurrcn tJ y to show 2-3 collars. However, most of the eonidiogenous cells fo rm a single 
conidium, The conidia arc fusiform, ofte n slightly curved, 8- to 10-euseptate, apically attenuated 
and rounded at the apex, attenua ted and uu nca te at the base, with an unthickened , bulging scar, 
40- 60 x Il - l 5 ;an. The central cells of the conidia arc brown an d thic k-walled, the apical and basal 
ones subhyalinc. Some ftlamen tous, hyaline, 2-3 .wn broud and 30- 50 J,DU iong paraphyses line the 
cavity and surround the con ida. 

The genus Ca/listospora is similar to Labridella Brenckle (including Hya/oriel/o Papen­
dorf and Hya/otiopsis Punithatingam , sec von Arx , 1981) and Scolecosporiella Petr. (in­
cluding Brencklea Petr. and Urolzendersonie/la Pctr ., see Sulton, 1980), but differs by 
conidia which arc non-rostra te o r appcndaged at the apex and by the conidiogenous 
ce lls, which often show collars and form conidia basipc tally. 

In Labridel/a and Scolecosporiella the conidiogenous cells appa rently form a single 
conidium. The genera Labr idella and Scolecosporiella are close to each othe r; in the 
fo rmer the apical ap pendages of the conidia are basally forked, in the latter the conidia 
are provided with an unbranched, ap ical rostrum. The genus Scolecospon·eua also can be 
regarded as the graminicolous counterpart of Labridella which now contains 3 or 4 spe-

95 



96 P E R S 0 0 N I A - Vol. 12, Part I. 1983 

Fig. 1. Colfislospora gaulxle. conidiomn. conidiogcnous ccUs, and conidia. 

c ics growing on Dicotyledons. In Scolecosporiello Sutton ( 1980) accepted S species with 
part ly dark , partly light conidia , which may be ph ragmosporous or dictyosporous. In 
the type species S. typhae (Oud.) Pet r. the conidia are usua lly only slightly pigmented 
and often only indistinctly rostra te. 

No teleomorphs are known in Scolecosporiella . Those o f Labride/la belong in Lepteu· 
typa Pctr., when ascospores are pigmented and asci have an amyloid apical ring, or in 
Griphosplzaerioma HOitn. when ascosporcs arc hyaline and the apical ring is not amyloid. 

Callistospora is also close to Sporocadus Corda (including Stigmina Sacc.). This genus 
can be dist inguished by sporodochial-acervular, crum pent , stromatic conidiomata and 
by longer, distinc tly cn tcro-percurrently elongating conid iogcnous cells. Its telcomorphs 
belong to Discostroma Clem. 

2. Creodiplodina fusispora Pet r. - Fig. 2. 

CTeodiplodlna fosisporo Pctr . in Sydowia 10: 3 16. ('1956') 1957. 

The fungu s has been coUected on the Pro tenccae Grevillea littcaris on 9.6. 1953 in Pigeon House 
Range in NSW. The conidiomata are immersed in the host tissue. spherical or turbinate, apicaUy 
nnucncd , 150- 260 pm, and disrupt the thick cu ticle of the host by a 10- 20 ,urn wide pore. The 
conidioma waiJ i.s 17- 26 pm thick. ncshy and co mposed of several layers of thin-walled. 2- 3 pm in 
size, pale cells which are slightly pigmented only around the pore. The conidiogenous cells line the 
inner cavity in a dense layer, arc conical, 10- 14 x 2- 3 #Jll , fonn conidia basipctally and may prollf· 
crate percurrcntly. TI• c conidia are fusiform-<:lavate. attenuated and rounded at both ends with 11 

median septum, hyaline and 23-32 x 4- 4.5 ,urn. 
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A NEW SPECIES OF MYROTHECIUM 

VASANT RAO • & G. S. DE HOOG •• 

During a co llec ting trip for mic rofungi in Andhra Pradesh , lndia, the senior au thor collect­
ed an unusual fungus showing charac terist ics of both Myrorhecium Tode: Fr. and &reo­
podium Ehrenb. Recen t taxonomic accounts are availab le fo r both genera (e.g. Tu lloch, 
1972;Sutton, 1973, 1981 ; Ellis, 197 1, 1976; Matsush ima, 197 1, 1975, 198 1; Nag Raj & 
George, I 960). The genera compri se sporodochial or somewhat synncmatous hyphomy­
cctcs forming conidia in slimy masses from densely aggregated phialides . In SarcopO+ 
dium the hymenjum is interspersed with often coiled, branched, pigmented, mostly 
echinulate se tae , whereas in Myrothecium the setae, if present. occur at the pe riphery of 
the conidioma and are stra igh t , unbranched , hyaline or pale, and usuaUy smooth-walled . 

The presen t fu ngus has cupulatc sporodochia fro m which large , stra ight , hya line, 
smooth-walled peripheral se tae grow ou t rap idly, each soon becoming covered by a weft 
of emera ld green, echinulate hyphae st ructu raUy resembling the se tae of Sarcopodium. 
We regard with Tulloch {1972) the hya line pe ripheral se tae and the marginal hyphae su r­
rou nding the sporodochium as the crucial charac teri stics in th_is group of fungi and there· 
fo re favou r the accommodatio n of this apparently undescribed species in Myrothecium 
rather than in Sarcopodium. This classification is further supported by the green, later 
black, macroscopic colour of the conidiomata; most Sarcopodium species are pinkish to 
brown (EIUs, 1976; Sutton, 198 1). The new species is described as follows: 

Myrothecium bisetosum Rao & de Haag, spec. nov. - Fig. J 

Coloniac in agaro farina avenacea confecto 24°C sub luce post 10 dies ad 95 rnm diam .. albae . 
lnnosae. Sporodoeh ia plus minusve aggrcgata , circularia. sacpe conOucnt:ia, ad 2 mm diam .. primum 
smaragdina, deinde nigresce ntia , e conid iophoris subhyatinis vel dilute viridibus dense aggregatis et 
circulo plcctenchymatico hyphlllu rn marginalium constan tia; hyphae marginalcs plus minusve para!· 
!cine. crassitu nic.atae, verrueis regularibus. olivaceo-brunneis obtectae, sep tis tenuibus, 10- 20 pm 
distantibus divisac. 3.7 - 4 .2 pm latae. Setae hyalinae ex hyphis marginali bus oriundae, hyalinae. 
levcs vel irregulariter incrustatae, l.S - 2.0 #ffi crassitu nicatac, ad 950 #ffi longac, 5.0 - 7.5 Jlflllatae, 
sursu m apicem hebetem versus ad 4 - 5 #fll angustatae. cito hyphis marginalibus verrucosis dense 
intricatac. Conidiophora parallcla dense compacta . (sub-} hyalina. e ccUulis 7- 10 x 2.0-2.5 Jm1 

constantia , phialides cy lindricae, 8- 14 x 2.0- 2.5 ,um, in summo angustatae. collari inconspicuo vel 
paulo divcrgcntc pracditae. Conidia hyalina, levia et tenuitunica ta, subhyalina, baciltiformia vel ob­
clavata vel anguste cllipsoidea. 5.8- 7.2 x 1.8- 2.2 ,wn. 

• Mycological Resettich Luboratory, Vivek Vardhini College, Hyderabad- 500 OO I, India. 
• • Centraalbureau voor Schimmelcultures, P.O. Box 273, 3740 AG Baarn , The Netherlands. 
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Fig. I. Myrotllecium bisetosum , CBS 459.82.-a. Sporodochia.- b. Setae in various stages or 
development. - c. Conidia. - d. Conidiophou:s. - c. Detail of marginal hyphae. with se ta. 
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Typus vivis CBS 459.82 cxsiccatus Herb. CBS 1625. isotypus VMRL / 009. isolutus c parte inter· 
iorc corticis pu trcsccn tis cu iusdarn, Pranhceta Valley. Adilabad, A.P. in India. coU. a V. c t A.C. Rao, 
16 Jan. 1981. 

Colonies on oa tmeal agar under near-UV light at 25°( an aining 95 mrn diam. in I 0 
days, wh ite, lanosc, la ter with pale pinkish reverse panicularly at the cent re ; some local 
hya line exudate may be produced ; aerial hyphae fragile, hya line; numerousspiraiJ y coiled 
hyphae present in the submerged myce lium. Sporodochia copu late , in small local clus· 
tcrs mainly at the centre of the colony, circular in ou tline but o ften confluent , up to 
2 mm diam .. initially emerald green, later nearly black , composed of subhya line to pale 
green conidiophores, su rrounded by 3 plcctenchyma of marginal hyphae; the latter are 
parallel, compac ted , regularly thick-walled and verrucose with regularly spaced , oliva­
ceous brown wart s, emera ld green, with thin sep ta , ce ll s about 10- 20 x 3.8- 4.2 ,.an. 
Se tae rapid ly growing out from marginal hyphae, hya line; walls 1.5- 2.0 J.UTl thick, 
smooth or with local, irregular, hyaline incrusta tion; se tae 200- 600( - 950) J.LIIl long. 
5.0- 7.5 J.Lil1 wide, tapering to 4-5 pm at the blunt apex , sep ta te every 10- 30 pm . soon 
each se ta becoming overgrown by a weft of marginal hyphae. Conidiophores parallel , 
fom1ing a compact pa lis.sade, (sub·)hyaline, smooth- and thin-wa lled, often darker and 
with slightly thickened walls at the base. ce lls about 7- 10 x 2.0- 2.5 p.rn , branched 
repea tedly with 2- 3 branches at each node. the ultimate branches are phial ides. Phialides 
closely packed in a para llel layer , smooth· and thin -walled, cyljndrical, 8- 14 x 2.0- 2.5 
pm , narrowed at the tip. without collarettc or sligh tly fl aring. Co nidia hya line, smooth­
and thin -walled, rod-shaped, obclavate or narrowly e llipsoidal, usually both ends rounded 
or with t·runca tc base , 5.8- 7.2 x 1.8- 2.2 prn. 

Type: CBS 459.82 = CBS herb. 1625 = VMRL 1009 , on inner side or ro u cn bark . 
Pranhecla Valley, Adilabad , A.P. , India, coil . V. and A.C. Rao , 16 Jan. 198 1. 

The species is easily recognized by its cupu latc fruct ifica tions lined with two kinds of 
setae. Most species of Myrotlzecium are known from the Northern temperate zone (Tul­
loch , 1972). Agarwal ( 1980) described M. viride Agarwal [rom India , which has ase tosc 
sporodochia. 

REFERENCES 

AGARWAL. S.C. (1980). A new species of Myrotllocium from Indian alkaline soil. In Curr. Sci. 49: 
28 1. 

ELLIS, M.B. (197 1). D<:matiaceous Hyphomycc tes. Commonwealth Mycological Institute. Kcw. 
- (1 976). More demntinceous Hyp homycetcs. Commonwealth Mycologicallnstitu te, Kew. 
MATSUSHlMA. T. (197 1). Microfu ngi of the So lomon Islands and Papua-New Guinea. Kobe . 
- (197S). leones rn icrofungorum a Matsushlma lcctorum. Kobe. 
- (1981 ). Sa prophytic microfungi from Taiwan. Part I . Hyphomycetes. ln Matsushima Mycol. 

MCm. 2: 1- 68. 
NAG RAJ , T. & GEORGE, K. V. (1960). A new species of Sorcopodium on coffee from India. In 

Curr. Sci. 29: 192- 193. 
SUTION, B.C. (1973). Hyphomycetes from Manitoba and Saska tchewan, Canada . In Mycol. P:Jp. 

132, 1- 143. 
- (1981). Sorcopodium and its synonyms. In Trans. Br. mycol. Soc. 76: 97- 102. 
T ULLOCH. M. (1 972). The genus My rot!Jtcium Tode ex Fr. In Mycol. Pap. 130: 1- 42. 



P E RSOONIA 
Published by the Rijksherbarium, Lciden 
Volume 12, Part 1, pp. 103- 106 (1983) 

ON THE APPLICATION OF TH E NAME 
AGA RICUS LACRYMABUNDUS BULL. : FR. 

C. BAS 

Rijksllerbariu m, Uiden 

In Literatu re the name Psathyrella lacrymabwrda (Bull : Fr.) Moser is be ing applied to 
two species wh ich in this note will be called Psathyrella cotonea (QuCI.) Ko nr. & Maubl. 
and l.Acrynwria velutina (Pers. : Fr.) Konr. & Maubl. or 'L. velutina• s. auc t. 

Taxonomicall y the distinction between the two species involved offers no problems. 
The former is keyed out satisfactorily by KUhner & Romagnesi ( 1953: 370) as Drosophila 
cotonea and by Moser ( 1982 : 272) as Psathy rella cotonea, in both cases with re ference 
to Lange's plate ( 1939:) 146C ; the latter by Kuhner & Romagnesi ( l 953: 37 1)as Dro­
sophila velutina and by Moser ( 1982: 272) as Psarlryrella velutina, in both cases with 
reference to Lange 's plate ( 1939:) 144 B. 

For both species the name Agaricus lacrymabundus could be the oldes t availab le one : 
for P. cotonea because A. lacrymabundus Bull. (1 785): Fr. ( 182 1) is much older than 
the name Strophan·a cotonea Que!. 1877 (the basionym of the name P. cotonea) ; for 
'L. velurina' because Fries in 182 1 sanctioned the epithet velutinus Pers. on varie ty level 
unde r A. Jacrymabundus. 

As the decision about the correct application of the name A. lacrymabundus depends 
on its lecto· or neo typifica tion, the most relevant info rmat ion on the history of this 
name and arguments for the several possib le typifications are given here point by point. 

I . In 1785 Bulliard published in his ' Hcrbicr de Ia F rance' plate 194, de pic ting a pa le 
form of 'L. velu tina'. Plate and French description give all the diagnostic mac roscopical 
cha rac ters of L. velutina, viz. a dry to mcntosc pileus, a cortina·Like ve il and crowded 
spotted gills with drople ts along the edge. BuUiard named this fungus ve ry app ropria tely 
Agaricus lacrymabzmdus. Under the ' Internatio nal Code of Bo tanical Nomenclatu re· as 
modified in 198 J in Sydney, this name is to be considered validly published in 1785 , as 
the later start ing points for fungus names have been abolished. 

In 1791 Bulliard published on pl. 525 fig. 3 of the same work a second pic ture of his 
A. lacrymabundus; this time a more slender fungus with a red-brown piJeus, but aga in 
with drop lets along the edge of the gills. Also th is fungus undoubtedly belongs to the 
genus Lacrymari'a . It probably represen ts the taxon L. pyro tricha (Holmskj .) Konr. & 
Maubl. , which is pe rhaps nothing more than a fo rm or varie ty o f 'L. velurina•. 

FinaUy in 1792 (: 438) Bulliard published an ex tensive desc ription under the name 
A. lacrymabundus with references to bo th his earlier plates. 
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2. According to the recen tly changed rules of botanical nomenclature , Fries ( 182 1: 
287) sanctioned the n:unc Agan·cus lacrymabundus (in the Index he wrote 'A. lacrymo· 
bundus Bull.') which thus got priorit y over all ea rlie r synonyms and homonyms. 

3. In 182 1 Fries gave a rather concise descrip tion of A. locrymabundm BuU.:· Fr., 
add ing the abbreviation ·v.v.', which means that he saw specimens of this species in fresh 
state , at the same time ci ting Bulliard's plate 525 , a plate of Sowcrby (1 796: pl. 4 1) and 
a desc ription by de Candolle ( 1805 : 146). 

4. As Fries did not keep he rbarium specimens of the species, we have to look for the 
most su itable elements in his 'pro tologuc· of 182 1 for the selec tion of a lee to· or nco type. 

As mentioned under point I above, Bulliard 's plate 525 represents a species of Locry· 
maria , viz. a taxon that is either a red-brown form of'L. velutina' or L. pyrotriclza. 

The cited description of de Candolle undoubtedly concerns 'L. velutina' also ; more­
over it refers to both pla tes of Bulliard . 

Fries' 182 1 desc ription conta ins some elements (e.g. the pileus · ...... albidus dein 
fu scus' ) that could point to Fries having had in hand specimens o f another species than 
'L. ve/utina', but it is impossible to decide which species that could have been. {Later 
descript ions by Fries were altered in such a way that they fitted P. coronea , but that 
was not ye t the case in 182 1 ). 

5. As Fries. when taking up A. lacrymabundus BulL in 1821 , referred to two exce llent 
pla tes and o ne unambiguous descrip tion, all rep resenting a species of Lacrymaria and 
not a species of Psathyrella , it cannot be said that he made a mistake when he added a 
slightly deviating description o f material seen by himself, bu t at mos t that he ex tended 
the species concept of A . lacrymabundus to include the material in hand . 

6. Under the present wording o f Article 13 of the 'Code' there are two or three possi· 
ble lec totypes for Agaricus lacrymabundus Bull.: Fr. 

(i) I f we se lect Fries' description of 182 1 (which is allowed according to Art icle 9.3 
of the 'Code'), A. /acrymabundus becomes a dub ious name as the ' lecto type' cannot be 
identified. 

{i i) If we se lec t one of the plates cited by Fries as lec to type (a nOLher possibi lity ac· 
cording to Article 9.3 o r the ·code'), it is most logical to select the cited pla te of the 
au thor of the name, viz. Bulliard 's pla te 525 fig. 3. h is then a matter or interpretat ion 
of this plate and of taxonomic concep ts whe ther the name A. lacrymabundus has to be 
used for 'L. velutina' or for L. pyrotricha~ a decis ion only to be taken afte r a careful 
study or the ·L. ve/utina' complex. 

( iii) However. I prefer to se lect Dulliard's first plate ( !785 , pl. 194), no t direc tly but 
ind irec tly cited by Fries in 182 1 by taking up Bulliard's name, and by referr ing to de 
CandoUe's desc ription in which that plate is ci ted , as the lec to type of A. lacrymabundus 
Bull.: Fr. ; it is also the plate accompanying the (now) valid publication of the name A. 
lacry mabundus Bull. in 1785. 

7. In 182 1 Fries added to A. /ac:rymabundus the varie ty '{J A. ve/utinus' , with refe r· 
encc to A. velutinus Pers. described in 180 1. Fries knew this taxon in 182 1 only from 
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pla tes and descrip tions ('Abbild. d . Schw. 3'' ; 'Holmskj. 01. Ill. 35'). It probably is the 
more brightly coloured L. pyrotricha (Persoon: 'pilco ... . . ferrugineo' ; Holmskjold 1799 : 
pl. 35 represents the type of A. py rotrichus!). 

That Persoon's A. velutinus ( 180 I : 409) certainly is a species of Lacrymaria and not 
a Psatlzy rella appears from Persoon's descriptio n and references and from materia l in 
Persoon's herbarium studied by Singe r (196 1: 49), who, however, djd appa ren tly not 
consider the possibility that Persoon's lectotype material belongs to L. pyrotricha and 
not to 'L. velutina' s. auct. 

As Persoon's A. ve/utinus has been sanctioned by Fries as a variety of A.lacrymabun· 
dus , the latter name, simultaneously sanctioned, has priority on species level when typi· 
ficd as indica ted under point 7b and 7c above and L. pyrotricha and L. lacrymabunda 
arc considered conspecific. 

It should be stressed that those who reject the se lec tjon of pla tes as lcc totypcs in 
favou r of the selec tion of neotypes. have nevertheless to follow a reasoning similar to 
that given above. in order to find out wha t the ncotype should look like and where it 
preferably should come from. 

Another poin t I want to pu t forward is that this no te could have been reduced to not 
more than 2 or 3 paragraphs, if in Sydney the new Article 13 of the Code abou t the 
sanctioning of mycological names had no t been ex tended with the, in my opinion very 
unfortu na te, rule that for the typification of a sanctioned name any element in the 'pro· 
tologue' of the sa nctioning auth or can be taken. The aim was flexibilit y in the 'Code' 
which would alluw typifica tion of sactioned names in accordance with current usage of 
such names. The result is a complex situatio n which will cause much confusion and dis· 
putc in the future . 

Where the re are choices, the re are diffe rences o f opinion resul ting in different solu­
tions. Mycological nomenclature would be saved much trouble if the present rule about 
the typifica tion of sanctioned names would be replaced by one declaring that the sane· 
tioning of a name does not alter it s typ ification in accordance with the (real) protologue 
and materia l stud ied by the author who va lid ly published the name. 

CONCLUSIONS 

I. Fries' ' protologue' of Agaricus lacrymabundus Bull. : Fr. in 182 1 comprises so 
many elements clearly pointing to a species of Lacrymaria that this name has to be typi· 
fied in such a manner that it has to be used for a species of that genus. 

II. The name Psathyrel/a cotonea (QuCI.) Ko nrad & Maubl. for a true species o f Psa· 
thyrel/a cannot on any account be replaced by the name Pl. /acrymabunda (BulL : Fr.) 
Moser. 

ll11 is is a reference to the plate and description of Agaricus macrourus Pers. in Hoffman's 
'Abbild ungen dcr Schwiimm e' the third fascicle (1 793) of which is considered to be written by 
Pcrsoon (sec StaOeu. 1967: 205). 
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