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·nic ultra.~cturc of lhc apical apparatus and lateral ascu, ,vall is com(l31\.'d in uoria lubnca 
and li\'c species currently placed in lhc Gcoglossaccac. Tot: lateral ascu, ,Y'JII consists of t\\O 
layers. of which the mner on<: increases in thickness in llie apical apparatus. Considerable 
differences in subs11Uc1urc or both layers are d~eribcd. On lhe ba~is of general morphology 
of lhe apical apparatus. SllUCture and l>A-TCII-SP reactivity 01 1hc apical thickening and 
annulus. and occurrence of an annular protrusion four main categories arc distinguished. A 
reactive annulus is dcmons1rn1eo in the apical apparatus or all ,pccics. including l . lubr,ca. 

The species ~tudicd arc arranged :L, follows: Category la. Gtoglossum nigri111111 and 
C. cooke,anum; lb. Trichoglos.mm hirsu111m: 2. uoria lrtbrica: 3. M,croglossum viride: 
4. M11rula paludosa. MoM fundamental i~ considered the position of the annulus in lhc api­
cal thickening. either fully (category I ) or partly (2-4) occupying lhe apical thickening. 
either associated with an annular protrusion (3. 4) or no1 (I. 2). The data on the ultmslrUC· 
ture of the ascus apical apparatus and lateral wall. and mode of dehisccncc indicate 1.hat 
L lubr,ca takes an isolated position. dis1a11t from the other Lcotioidcae (including Ombro­
philoidcac) and the C'ieoglossaccac. Gtoglossw11. Trichoglcssitm. and Microglossum can 
best be maintained a~ :;cparatc genera in the family Gcoglossaccae. The ultrastructural data 
of M. pahu/().fO indicate clOM!r affinity wilh Sclcrotiniaccac than with Gcoglossaccae. 

INTRODUCTION 

The family Geoglossaccae Corda accommodates some of the la.rgest and most con­
!>picuous forms of Lhc inoperculate discomycctcs (LcoLialcs S. Carp.). It has been the 
subject of several monographical studies and most of itS representa1ivcs are relatively 
well-known ( Durand. 1908. 192 1: Imai. 1941. 1955, 1956; Nannfcldt, 1942; Mains, 
1954. 1955; Eckblad, 1963). Before the fundamental significance of the s1ruc1urc of the 
ascus apical apparatus became fully appreciated, clavatc and capitaie inopcrculatc disco­
myccies were treated as close relatives of opcrculatc discomycetes like Helve/la s. l. 
(Rehm. 1896). 

The macromorphology of the ascocarp has always been a character of major impor­
tance 10 the taxonomy of the Gcoglossaceae. But other characters were investigated more 
closely by workers like Corner ( 1930). who compared the omogeny and microanaLomy of 
stipitatc. clava1c. and capitate (pileate) ascocarps. Imai ( 1941 ) emphasized the shape of 
spores and Lhe fleshy vs. gelatinous consistency of ascocarps. The Leotioideae. creeled by 
Imai for Leo1ia Pers. and Neoc11do11iella Imai. were transferred 10 the Helotiaccac by Korf 
(1958). He did so on the ground of similari1ics in anatomy and gelatinization of excipulum 
10 certain Ombrophiloidcae. particularly Neob11lgaria Petr. Later on, Korf ( 1973) merged 
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the Ombrophiloidcac into the Lcotioidcac. Maas Gccstcranus ( 1964) emphasiwd the taxo­
nomic importance of the structure of the stipe and the transitional region of stipe and hyme­
nium. Under the influence of these and other relevant studies, most of the capitate gem:ra 
were transferred from the Geoglossaceae to the Leotiaceae Corda (Helotiaceae scnsu 
auct) or Sclerotiruaceae Whetz. But many problems concerning the delimitation of gen­
e ra, the position of the transferred genera. and the boundary between the Gcoglossaceae 
on the one hand and the Lcotiacc ac and Sc lerotiniaceae on the other remained unsolved 
(Benkert, 1983). 

T he structure of the ascus, another importani source for informative characters. has 
hardly been exploited. In particular the ultrastructure of the apical apparatus may con­
tribute to solving some of these problems. This s tudy aims 10 dete rmine how the ultra­
structural characters of the present Geoglossaccae relate to those of leoria lubrica (Scop.) 
Pers. and o ther Leotiaceae (Verkley, 1992, 1993b) and Sclcrotiniaccac (Vcrklcy, 1993a). 
Because the study mainly focuses on the relationships within the large family Leotiaceac, 
the number o f taxa had to remain lim ited. 

Most of these taxa have been the subject of earlier ultrastructural studies (Bcllcmcrc. 
1975, 1977; Bellemcre ct al. , 1987; Honegger, 1983). But. as explained in previous re­
portS, the results are difficult to compare with those on Lcotiaccae and Sclerotiniaceae 
obtained by Verkley (1992, 1993a. 1993b) . and some important data arc not yet clarified. 
For example, Bellemcre ( 1977) and Honegger ( 1983) studied the apical apparatus in leo,ia 
lubrica, but it remained unclear whether it contains an annulus like the apical apparatus 
in most other Leotiaceae. Bellemcrc ( 1977) and Bellemcre ct al . (1987) also studied the api­
cal apparatus in selected Geoglossaccac, Geoglossum spec., Microglosswn vir ide (Pers.) 
Gillet, Spat/111/aria flavida Pers.: Fr .. Mitmla paludosa Fr .. and in Heyderia abie1is (Fr.) 
Link, now residing in the Lcotiaceac. 

New and additional data arc presenLed on ascus wall ultrastructure in Leo1ia /11brica. 
Geoglossum nigri111111 Cooke. G. cookeianum Nannf .. Trichoglossum hirs11111111 (Pers.) 
Boud .. Microglossum viride. and Mitrula paf11dosa. Trichogfoss11111 hirs,1111111 (Pers.) Boud. 
is investigated in this way for the first time. The implications of the data for the taxonomy 
of these fungi arc d iscussed. 

MATERJALS AND METHODS 

Fresh material was collected in the field. Specimens were fixed and embedded in Epon 
as described earlier by Ve rklcy ( 1992. 1993a). Ultrathin sections were cut using a dia­
mond knife. Sections were either treated for PA-TCH-SP as described earlier (Verkley. 
1992), or contrasted with uranyl acetate and lead cilratc. Preparations were examined 
using a Philips EM 300 or Jeo l IM 1010 electron microscope at 60 kV. 

ln the foll owing list details arc given about the origin of the collcclions. deposited in 
Leiden (L). 

Geoglos.mm 11 igri111m Cooke. Eiland van Rolfcrs, Amstcrdamsc Watcrlcidingduim:n. 
prov. Noord-Holland. the etherlands. in grassland, Oct. 1992. G. Verkfey I 53: Ruiter­
plaat, Noord-Bevcland, prov. Zeeland, the cthcrlands. Oct. 1992. G. Verkfey /4/ . 
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Geogloss11m cookeim111111 annf. Ruitcrplaat. oord-Bcvcland. prov. Zeeland, the 
e1hcrlands. in grassland with moss. Oc1. 1992, G. Verkley /40. 

Tricltogloss11m ltirs11111111 (Pers.) Boud. Eiland van Rolfcrs. Ams1erdamsc Waterlciding­
duinen, prov. Noord-Holland. lhe Netherlands. in grassland. Oct. 1992. G. Verkley I 52. 

Leotia lubrica (Scop.) Pers. r:oret de S1. Prix. Morvan. dcp. de Cote d' Or. France, on 
the ground in mixed forest. Oct 1990. J. van Bru111111ele11 7974. 

Microgloss11111 viride (Pers.) Gillet. Payolle. dcp. Haute.~ Pyrenees, France. on 1he 
ground amongst mosses. Oc1. 1991. J. van 8ru111111ele11 8020. 

Mirmln pnl11dosa r:r. Roode Beck. Vlodrop, prov. Limburg. 1hc Nc1hcrlands. on plant 
debris in running water. May 1990. H. H11ysu s.11.: Smuddchos. Losser. prov. Ovcr­
ijsscl. the Netherlands. June 1990, F. Ligtenberg s.11. 

A detailed clarification of 1hc terms used for wall structure and stages in ascus clt:vclop­
ment including the corresponding terms used by Bcllemcrc (1977) and Bcllcm~re c1 al. 
( 1987) has been given elsewhere (Verkley. 1992). 

The circumscription of the apical chamber is extended as follows. 
Apical chamber: amoun1 of epiplasm encloi;cd 10 a variahlc extent hy an annular protru­

sion. or enclosed by the mos1 protruding pan of an apical thickening which is fully occu­
ph;d by an annulus (e.g. Fig. 4). 

RESULTS 

For reasons mentioned in earlier work (Vcrk.lcy. 1992. 1993a. 1993b) the PA-TCH­
SP technique was pn::forred over conventional staining of ultrathin sections for the study 
of wall suhs1ructurc. The contrast obtained with this technique is based on the presence in 
the walls of PAS-po i1ive (periodic acid-Schiff) polysaccharides. force. vicinal hydroxyl 
groups or these polysaccharides arc oxidi;,,ed to aldehyde groups hy PA. The addition o f 
TCH 10 these aldehydes and the subsequent reduction of SP by thiocarbohydra1.0ncs re­
sults in a fine deposi t of metallic silver on the thin sections. referred 10 as 'PAS-reactiv­
ity'. or. simply. ·reactivity· in this paper. Since most cytoplasmic structures arc insuffi­
ciently con1ras1cd by this technique. post-staining with uranyl and lead salt was applied 
for clo er study (Figs. 17. 18). Series of longitudinal median sections of young, imma­
ture. mature. and dehisccd asci were tudicd. The lateral ascus wall. the apical apparatus. 
and some special fcatun:s or the epiplasm arc described. 

GENERAi . ODSERVATIONS 

In 1he young. elongating ascus initial the apical cytopl~ m contains a spherical area 
(circular in thin section) or microvesicles •. urrounded hy an area with a variable number 
or larger apical vcsich:s. During apex formation. when the apical apparatus is formed 
(Verklc)•. 1992). a large concentration of microvesiclcs co111aining react ive material is 
found in the cytoplill m in the din:ct vic,;ini1y of the :ipical wall (mv. Fig. 3). 

The species studied all develop two layers in their ascus walls. of which the inner one 
rn.:reases in thi<.:knc:.s at the apex. But the i.uhstruc1urc and rea<.:tivity can differ consider­
ahly between species. 
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SPECIFIC DESCRIPTIONS 

Geoglossum nigritum - Figs. 1- 6. 38 

Lateral ascus ll'all The ascus gradually tapers o,•er a relatively extensive area in 1he 
upper part, and is characterized by a rounded apex. T he outer layer. 90- 110 nm Lhick, 
consists of a very thin. strongly reactive outer stratum and a much thicker, moderately to 
strongly n:active inner stratum (Figs. 2-4). Towards iLS inner side this stratum is locally 
delimited by a discontinuous line of more reactive material in cross section (arrowheads, 
Fig. 4). Over long distances of the ascus the outer stratum is closely as.~ociatcd with s1rong­
ly reactive extra-mural material. which. especially over the apical apparatus, extends in 
bristle-like fibrils from the surface of Lhe wall (arrows. Fig. 4). It represents a very thin 
layer, even at the apex. The diffuse. granular cap-like layer that covers this material over 
1he upper pan of most asci is also fou nd over the ends of paraphyscs. In between the 
hymenial and subhymenial elemcntS a diffuse granulo-fibrillar matrix occurs, containing 
patches of more concentrated, gr.inular reactive material. 

ln the young elongating ascus, before the Stan of apex fonnation. the outer layer is fuJ. 
ly developed. both in reactivity and thickness (WI. Fig. I). During the following phase of 
apex fonnation. when elongation caused by growth is minimized. the inner layer is thick­
ened considerably (W2. Fig. I). By 1he time the apex formation is fully completed and a 
continuous peripheral membrane cylinder (PMC. Fig. 4) is found over an extensive area 
near the plasma membrane. the inner layer reaches itS maximum thickness of about 320-
360 nm. The inner layer shows two strata (Figs. 2- 4). of which the inner one is the more 
reactive. 

Young ascus - The inner layer increases gradually in thickness over a relatively small 
:m:a in the apical apparatus. Throughout 1he inner layer in the apical thickening strongly 
reactive material is found which consti1u1es a broad annulus. This annulus completely oc­
cupies the apical thickening. The rcacLivity paltern gradually changes towards the c1m1ral 
cylinder (Fig. 4). In the pan of 1he apical thickening most dis1an1 from the cenLral cylinder 
discontinuous layers of strongly reactive material are oriented parallel to the inner face of 
the wall in a moderately reactive matrix (Fig. 4). Towards the central cyl inder this layered 
pauern is transformed into a pattern in which the SLrongly reactive material is found in 

Abbreviations used in Figure~ 1- 42. A. annulu~: AC. apical chamber: af. apical funnel: A P, annular 
pro1rusion: AS. asco,pore: AT. apical thickening: Aw, ascus wall : CC. ccnU'31 cylinder: E. cpiplasm: 
t:R. cndoplasm;uic n:1iculum: <: , glycogen: n .. inner layer: Im. im·cs1ing membrane: Ls, inner s1ra1um: 
it., inner ,one: I.. lipid body: l\·t . gcla1inous matrix: m. mi1ochondrion: ms. middle stratum: m v, micro­
vc~iclcs; N. nuclcu : 0 1.. ou1cr layer. os, Oilier stra1um: oi. ou1cr zone: Pa. paraph)•sis: PMC. pcrifcral 
rm:mbr:mc cylinder: SP. sporoplasm: SW. ascospore wall; tr, irnctus: V, vacuole. Ws. wall ofseta. 

Figs. 1- 4. Geoglossum nigrir11111, electron micrographs of longitudinal median scc1ions of ascus lateral 
wal ls and aprccs. treated with PA-TCII-Sf> (bar represents I µm). - I. Lateral ascus walJ of young. clon­
ga1ing ascus (before apex fonna1ion. WI) and neighbouring young ascus during apex formation (W2): 
2. lateral ascus wall of young ascus after apex matura1ion has been completed: 3. young ascus. advanced 
stage of apex fonnation: 4. young ascus, apex fonnation completed. 
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patches. These patches arc most concentrated in the part of the apical thickening that pro­
trudes the deepest into the ascoplasm. This part is not an annular protrusion (Vcrklcy, 
1992), since the whole area of strongly reactive material is interpreted as the annulus. This 
changing pa11em is so gradual that an annular and a non-annular region in the apical thick­
ening cannot be distinguished. In mountS of material treated with Mclzcr's or Lugol's 
iodine solution (IKI) the whole apical thickening appears blue under the light microscope. 
The inner zone of the apical thickening, i.e. the part that is continuous with the inner 
stratum of the inner layer in the lateral wall (iz. Fig. 4), is conspicuous in the transitional 
region between subapical wall and apical thickening. In this region this zone contains 
strongly reac tive material. while the outer zone (oz, Fig. 4), which is continuous with the 
outer stratum of the outer layer, docs not. Such 1.onal differentiation is not observed fu r­
ther upwards within the inner layer material. 

The central cylinder is modera1ely rcactivi.:. but may contain a variable amount of small 
patches of less reactive material. The boundary between inner and outer layer is particular­
ly conspicuous here (Fig. 4). The invagination of the ascoplasm into the central cylinder 
representS an apical chamber (for adapted definition sec ·materials and methods'). 

During apex fonnation there is still a single pa11crn of randomly distributed patches of 
strongly reactive material throughout the apical thickening. Only in asci at this stage a con­
spicuous zone of decreased reactivity is observed throughout the apical apparatus that is 
being formed (white arrowheads. Fig. 3). I1 appears 10 be in exact continuity with the 
inner stratum of the inner layer in the lateral wall, although it is somewhat thinner. 1l1is 
zone corresponds with the non-blucing zone which can be readily observed when living 
asci at this stage of development arc treated with Lugol's iodine solution and studied with 
light microscopy (in G. nigriium and G. cookeian11m). In the later s tages of development 
this zone is not observed with TEM or LM. 

Immawre ascus - At first li11le change is observed. In some asci the reactivity in the 
upper pan of the inner layer material of the cemral cylinder tend~ to decrease. Later on. 
panicularly during formation of the secondary ascospore wall, the reactivity of the central 
cylinder decreases markedly. but not in the lower pan delimiting the apical chamber or in 
the outer layer. The decrease in reactivity is also observed in a small zone in the upper 
region of the apical thickening that delimits the central cylinder (arrows, Fig. 5). It seems 
to be in continuity with the outer zone of the apical thickening memioncd earl ier. The reac­
tivity pa11crn of the apical thickening shows no further s ignificant change. o erosion of 
the outer layer is observed. 

Mature asc,,s - The apical apparatus is considerably compressed. No funhcr change is 
observed. 

Figs. 5 - 10. Elcc1ron micrographs of longitud.inal mcdfan ~cctions of ascus apiccs and lateral ascus walls. 
treated with PA-TCH-SP (bar represents 1 µm). - 5, 6. Ceogloss11111 nigri111m. 5. lnunaturc a..cus. ad­
vanccxl stage; 6. dehisced a..cus. - 7, 8. Geogloss11m cookeian11111. 7. Young ascus, before ascosporc 
delimitation: 8. immature a~cus. advanced slage: lhc wall of lhc uppermost ascosporc (SW) has been 
grazed: bold am>ws indicate boundaries of a strand in lhc cpipla.(m (sec specific description for details). 
- 9. 10. Trichoglossum hirs11111m. 9. Immature ascus. lateral wall. showing inlact outer layer. 10. idem. 
howing disintegrated outer layer. 
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Dehisced asc11s - After dchisccnce the apical thicke ning is even ed over about a right 
angle. fl appears as a rule that some remnants of the central cylinder remain attached to the 
wall (Fig. 6). 

Gcoglossum cookcianum - Figs. 7. 8 

Ltueral asc11s wall - TI1c ascus apex shows a shape similar 10 that in G. 11igri111m. The 
outer layer. 70 90 nm th ick. consists of a very thin. strongly reactive outer stratum and 
a much thicker, less reac tive inner stratum. The inner layer. 200-230 nm thick. also eon­
sistS of two strata. o f which the inner one is the more reactive (Fig. 7). Some reactive 
material is closely associated with the outer face of the apical wall (arrows, Fig. 7). The 
extra-mural matrix is similar to the one in G. nigri1111n. 

Young asc11s - The inner layer increases gradually in thickness at the apex over a rela­
tively small area (Fig. 7). In the apical thickening throughout the inner laye r numerous 
layers of strongly reactive material occur within a moderately reactive matrix. These layers 
are oriented parallel to the wall surfaces. This reactive material , which constitutes a broad 
annulus. occurs in a single pattern. When treated with Melzcr"s or Lugor s iodine solution 
it appears blue under the light microscope. Randomly distributed patches of strongly reac­
tive material arc sometimes found throughout the annulus. The part of the apical thicken­
ing directly surrounding the central cylinder protrudes into the ascoplasm less profoundly 
than in G. 11igri111111. There is no annular protrusion. and the invagination of the inner face 
of the wall at the central cylinde r represents a weakly developed apical chamber (VerkJey. 
1992). ln the inner zone of the apical thickening, which is continuous with the inner stra­
tum of the inner layer in the lateral wall. the reactive annular material occurs further down­
wards than in the outer 1.onc. The central cylinder is moderately reactive. 

hm11a11tre and 111n111re nscus - Upon ripening of the ascus the apical apparatus is in­
creasingly compri:.~scd (Fig. 8). No further change is observed. 

In some asci. a strand was observed filled with moderately reactive tubular to granular 
material (e.g. the one indicated by bold arrows in Fig. 8). It is a continuous and branched 
strand from the inner face of the apical wall down 10 at least the second ascospore from 
the top. Over a relatively large area it is in close contact with the investing membrane. which 
separates the spore wall from the epiplas m. It seems to correspond to the refractive strand 
sometimes observed in water mounL'i with light microscopy. TI1is strand, which seems 10 

connect the apical apparntus and the upper one or two spores, is observed in mature or ad­
vanced immature asci only. The use of cotto n blue in lactic acid or iodine solutions docs 
not enhance iL'i rather inconspicuous appearance. 

Dehisced osc11s - After dehiscence the apical thickening is evened over about a right 
angle. 

Figs. 11- 15. Tric/Wgloss11111 hirs111w11. electron micrographs of longitudinal sections of scial wall (Fig. 11). 
ascus apiccs and subapical wall, trca1cd wilh PA-TCI I-SP (bar rcprcscnL~ I µm). - 11. La1cral wall of a 
~ela in lhc h)mcnium (\Vs): 12. immature a.~cus. advMccd stage. outer layer coming loose from subapical 
and apic-.tl wall: 13. young ascus. early stage of apex fonnalion. lbc cent.ta! cylinder has not been grazed: 
1-1. young a...cus. ~cmi-mcdian section (central cylinder has 001 been grazed fully). apex fonnntion com­
pleted: 15. immature a.-.cus. middle ~1agc. median section. 
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Trichoglossum hirsutum - Figs. 9 - 20. 39 

uueral ascus wall - The ascus gradually tapers over a relatively e xtensive area in iL~ 
upper part, and is characteri:t-A:d by a rounded to slightly nattened apex. The ascus wall 
consist~ of two layers. The outer layer, 160- 200 nm thick. consistS of a homogeneous. 
mod~rately to weakly !\!active granular matrix (Fig. 9). reminding of a gelatinous matrix 
(semi-gelatinous). In general. the reactivity of this layer decreases during tJ1e development 
of the ascus. Ln large areas along the lateral wall it may disintegrate (Fig. 10) or, in the 
subapical region. come loose from the inner layer (Fig. 12). At the base of the ascus the 
outer stratum of the inner layer shows an incn!ascd reactivity. contrasting with the weakly 
n!active outer layer here. which docs not panicipatc in the basal septum of the ascus. Thus, it 
can be ascertained that the interpretation of the boundary of both layers in the lateral and 
apical wall is correct. In its more disintegrated form the outer layer misleadingly resembles 
an extra-mural gelatinous layer. 

·111e inner layer, 650- 750 nm thick, seems to consist of three strata, of which the middle 
one is the weakest, and the inner one usually the most reactive (Figs. 9, 10). A diffuse. 
fibrillar to fibrillo-granular matrix occurs between the elements of tl1e hymenium and suh­
hymenium. Throughout. small patch-like concentrations of reactive material are observed. 
These patches arc contrasted significantly by uranyl acetate and lead citrate, especially 
when compared with the walls. 

Young ascus - The young elongating ascus shows a rounded apex. The shape of the 
apex changes into the one described above when the ascus has reached about 90% of its 
ultimate length at maturity, and apex formation is started. During apex formation, numer­
ous microvcsiclcs containing strongly reactive material arc observed in the ascoplasm near 
the apex (arrows, Fig. 13). 

The inner layer in the apical apparatus firstly increases abruptly in thickness (bold 
arrow. Fig. 14), and then narrows again gradually towards the central cylinder. In all 
strata of the inner layer the matrix reaches its maximum reactivity in the apical apparatus 
(Fig. 14). The outer stratum is homogeneously and strongly reactive in the apical n::gion 
and shows no layered pauem of reactivity (double arrows, Fig. 14; sec also os. Fig. 15). 
The matrix of the middle stratum is less reactive. The inner boundary of the middle stra­
tum is clearly delimited by a continuous thin layer of strongly reactive material in tJ1e inner 
stratum (white arrowheads, Fig. 15). The middle stratum may contain some discontinu­
ous layers of strongly reactive material. But most of this material, which constitutes a 
broad annulus. is confined to the inner stratum of the inner layer. In this stratum the lay­
ered pattern of strongly reactive material is found throughout. and, especially towards the 
inner face of the wall. this paucrn becomes more profound as tht: layers become thicker 

Figs. 16- 20. Trichoglossum hirs11111111, ele<:tron micrographs of longitudinal sections of ascus apicc~. 
treated wilh PA-TOI-SP or post-stained with uranyl acetate and lead citrate (U/L) (bar represents 1 µm). -
16. Immature ascus. advanced stage, semi-median section (central cylinder has not been grwed): 17. mature 
ascus. showing apical funnel (al) and tractus ( tr. lJ/t.): due 10 very low conirast lhc ascus wall is not vLs· 

ible in this micrograph; 18. maiure ascus: asterisks indicate the position of the ascosporc during fixation: 
afterwards, this spore has considerably shrunken during dehydration (U/L): 19. dehisced ascus. s howing 
remains of apical funnel (al): 20. idem. also showing remains of uactus (tr) outside a~c~tornc. 
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and continuous over longer distances (Fig. 14). The annulus thus fully occupies the apical 
thickening. and there i no annular protrusion. 

The central cylinder is a narrow structure. and is thinner than the lateral wall. Its reac­
tivity pauem is much like the one found in the apical thickening. But in the inner stratum 
of the inner layer the strongly reactive material seems less densely arranged than in the 
apical thickening. 

The material of the outer layer in the subapical and apical pans differs from that in the 
lateral pan of the wall. It mainly consisLS of reactive fibrils oriented perpendicularly to the 
outer race of the inner layer (arrowheads. Fig. 14). Overall reactivity of this layer increas­
es in the apical apparatus. 

/111ma111re and 1110111re asc11s - The outer layer becomes thinner over the apical appara­
tu as the spores mature (double arrows. Fig. 15). Only a diffuse layer of remnants of the 
outer layer is observed in advanced immature asci (arrows. Fig. 16). The outer face of the 
inner layer often appears disintegrated also. During secondary ascosporc wall formation 
the apical apparatus becomes increasingly compressed. while the reactivity pauem of dis­
tinct. rough layers changes into a pauem of much finer layers. The apical thickening thus 
appears mor..:. homogeneously reactive and the strata less evident (Fig. 16). 

During the formation of the primary ascosporc wall numerous mitochondria, arrays of 
endoplasmatic reticulum and glycogen particles are observed in the epiplasm. From the 
beginning of secondary ascospore wall formation onwards. the organelles rapidly disinte­
grJle and the number of glycogen panicles decreases. The epiplasm becomes increasingly 
vacuolated, and a s ingle, broad plasma strand, or a few of these. can be observed pending 
from the apical apparatus downwards (Figs. 16, 17), then branching again and making 
contact with the spores. 

With light microscopy the cpiplasma strands arc also readi ly visible in water mounts of 
living or rehydrated hcrharium material. The core of the epiplasma strands is highly light­
rdractivc and stains very deep blue when couon blue (0.2%) in lactic acid is added to the 
mounts. Thus. in the apical region a funnel-like structure is evident, which broadens to­
wards the inner face of the apical wall and encloses one large or a few smaller circular 
areas which stain much less inte nsely. Further downwards it becomes a 1rac1us. w hich 
branches 10 reach the s urface of the spor..:s. 

With electron microscopy a trac1us is demonstrated in the cpiplasmic strands. consist­
ing of relatively electron dense material in sections contrasted with uranyl ace1a1c and lead 
citrate. most likely structural proteins (Figs. 17. 18). lls upper pan. indicated as ·apical 
funnel' (af). is in close a~ociation with the inner face of the extremely electron-transparent 
apical thickening and central cylinder. The apical funnel includes one or a few areas of 
non membrane-hound cpiplasm (hold arrows. Fig. 17). This cpiplasm docs 1101 differ 
from that surrounding 1h..: 1ractus and apical funnel. In mature asci, the most apical spore 
presses against the funnel. Areas of close contact with the tractus arc located al the proxi-

Fig~. 21- 26. Leona 111/Jnca. clcctr0n micrographs or longitudinal median sections of ascus lale.ral walls 
and npiccs. trca1cd with PA-TCII-SP (hat n:prcscnlS t µm). - 21. Young ascus. shorlly before IISCOl>'J>Ol'C 
tlclimi1a1ion: 22. immature ascus. early stage: 23. immature ascus. advanced stage: 24. lateral wall of the 
early imma1urc a.scus shown in Fig. 22 (WI) and a neighbouring. mlllurc ascus (W2); 25. dehisced a.,i;cus, 
ou1cr l:iycr lorn at the a.<ean tcngth axis: 26. idem, but outer layer tom next 10 !he ascan length axis. 
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mat end or somewhere al the lateral wall of the ascospores. and this appears not to be 
dependent on the position of the spore within the ascus. 

Dehisced asc11s - After dehiscence the apical thickening (annulus) is only s lightly 
ever1ed. as it is already al a small angle to the ascan length axis before dehiscence (Figs. 
19, 20). The ascus opens at the central cylinder. RemnantS o f the apical fu nnel arc found 
still anached to the inner face of the apical thickening, and also remnants of the 1rac1us (tr. 
Fig. 20), which protrude through the opening. This can also be seen with light micro­
scopy. 

Leotia lubrica - Figs. 21 - 26, 40 

Lateral asc11s wall - The ascus tapers gradually over a relatively extensive area. and is 
characterized by a rounded apex. The thickness of the two layers of the ascus wall depends 
s trongly on the s tage of development. Mature asci are on average 30% longer than early 
immatul\! asci when fixed. and about as long as the paraphyscs. In mature asci the wall is 
on average 40% thinner than in early immature asci. Apex formation is started when the 
asci have reached about 50- 60% of their ultimate length at maturity, as could be deter­
mined in I µm sections of embedded material. 

The thickness of the outer layer varies considerably, from 50 up to 80 nm. depending 
on the stage of development (Fig. 24). The outer layer consists of a very thin, moderately 
10 strongly reactive outer stratum. and a thicker, rather variably reactive inner stratum. TI1c 
inner layer varies in thickness from 170 up to 300 nm, depending on the s tage. The reac­
tivity in the inner layer is even more variable than in the outer one and the results arc there­
fore inconclusive as far as the internal stratification of the inner layer in the lateral wall is 
concerned. There seems 10 be an inner zone of increased reactivity. a1 least in the apica.l 
thickening. 

A dense, strongly reactive, extra-mural matrix occurs up to the tips of immature asci. 
This strongly gelatinous substance appears to consist of an even denser granular matrix 
than the ascus wall inner layer. Mature asci may, in the fixed state. protrude beyond the 
irregular edge of the gelatinous matrix. 

Yo1111g asc11s - The inner layer thickens at first gradually over a relative ly extensivc 
area in the apical apparatus. Then, it increases in thickness more abruptly. forming a fierce 
protrusion of the wall in the annular region of the apical thickening at this stage (arrows. 
Fig. 21 ). The annulus consistS of concentrations of reactive material that seem to form a 
striated pattern within a moderate ly reactive, granular matrix (Fig. 2 1). The annular region 
docs not occupy the whole apical thicke ning, and it is restricted 10 1he inner zone of the 
thickening (arrowheads. Fig. 21 ). With light microscopy no blueing is observed with 
iodine solutions. The central cylinder is moderately reactive in PA-TCH-SP. The outer 
layer is considerably thinner over the annulus and central cylinder. but in the young and 
following stages no significant erosion occurs. 

l nunar11re asc11s - At first liule change is observed (Fig. 22). But during secondary asco­
spore wall formation, the apical thickening is considerably compressed leaving at best an 
inconspicuous protrusion of the wall into the ascoplasm in the annular region (Fig. 23). 
The reactive material in the annulus becomes more distinctly arranged in layers. 

Mature asc11s - The apical apparatus is further compressed and i1 becomes evident 
that there is no persistent annular protrusion or apical c hamber. The annular reactivity 
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decreases. apparently only shortly before dehiscencc. 1eithcr with LM nor with TEM 
level strand-like structures were observed. 

Delrisced ascus - After dehiscencc the apical thickening shows only liulc remnanLS of 
annular material. The angle of cversion is variabk. The inner layer disintegrates rapidly 
due to excessive swelling (arrows. Figs. 25. 26), while the outer layer keeps its integrity. 
Over an area of variable extent the inner layer may become loosened from the outer layer 
(double arrows, Fig. 26). The opening is usually located at the central cylinder (Fig. 25). 
but in some asci it seems to be located at least partly in the annular region as well. thus 
next to the ascan length axis (Fig. 26). 

Microglossum viride - Figs. 27- 31. 41 

Lt11eraf asc11s wnU - The ascus is characteri1.ed by a rounded apex. Over the central 
cylinde r a more or less distinct, rounded protuberance is observed (between bold arrows. 
Fig. 28). The outer layer. 50- 70 nm thick, consist.sofa strongly reactive outer stratum 
and a considerably less reactive inner stratum (Fig. 27). The inner layer. 175- 200 nm 
thick. consists of two strata. of which the inner one is more reactive than the ouu;r one. In 
the outer stratum, however. the reactivity increases from the inner boundary outwards. the 
outermost pan being more reactive than the inner stratum of the outer layer. especially in 
the subapical region of the wall (Fig. 28). 

A diffuse 10 moderately dense matrix of reactive fibrillar material occurs between the 
elements of the hymcnium, and nearly reaches the tips of mature asci. 

In the collection used for TEM, blueing of the apical apparatus hy Mc lzer·s r~gent is 
quite variable, both in the non 1urgcsccnt, fresh and rehydrated state. The upper part of the 
annulus blues weakly or not at all. irrespective of the stage of development. The lower part 
blues weakly in relatively mature and more strongly in young asci. 

Young asc11s - 01 observed with TEM. 
lmmamre asc11s - The inner layer of the ascus wall increases gradually in thickness 

over a relatively small area in the apical apparatlL~ (Fig. 28). The apical thickening consists 
of a mode rately reactive. granular matrix. It is not fully occupied by the annulus, which 
consists of roughly granular. strongly reacLive material. This material is arranged in a fi ne­
ly striated pattern to a greater or lesser degree. It is often the most concentrated in a nar­
row region directly surrounding the central cylinder and in the pan of the apical th ickening 
that is most protruding into the epiplasm. The latter part is interpreted as an annular protru­
sion, because the annulus is narrowing into it (Fig. 28). There is an apical chamber. The 
central cylinder consists of a moderately reactive. granular matrix. 

The outer layer is present over the apical apparatus. In the protuberance above the cen­
tral cylinder (between the bo ld arrows in Fig. 28). this layer is not more developed or dif­
ferentiated in structure or reactivity than elsewhere in the apical apparatus. No special 
structural feature is observed in the inner layer which could be related to this protuber­
ance. In advanced immature asci the apical apparatus is increasingly compressed, and in 
some of them the outer layer is already partly eroded over the central cylinder and annulus. 

Mat11re ascus - TI1e outer layer is eroded over the annulus and central cylinder (double 
arrows, Figs. 29. 30). The apical end of the uppermost a~cosporc is positioned :1gains1 
the central cylinder, which is bulging out. The annular protrusion, not a rigid but a flexi­
ble structure, can st ill be observed at this s tage. h is more or less pushed aside and the 
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apical thickening as a whole is stretched. A further erosion of the exposed part of the inner 
layer seems 10 occur (arrowhead, Figs. 29. 30). The n:activity in the Iowa part of the 
annulus decreases. 

Neither with light microscopy nor with electron microscopy strand-like structures were 
ohscrved. 

Dehiscecl (1sc11s - After dehiscencc the annulus is evi:rti:d over ahout a right angle 
(Fig. 3 1). 

Mitrula paludosa - Figs. 32- 37. 42 

Laternl nsc11s ,rail - The ascu tapers gradually over a relatively extensive area in the 
upper part. and is charactcrizcd hy a rounded 10 truncate-rounded apex. The outer layer. 
55- 60 nm thick. consist of a strongly reactive outer s tratum and a less reactive inner 
stratum. The inner layer. 145-165 nm thick, i.hows no i.tra1ilica1ion (Figs. 32. 33). Only 
in the subapical wall the reac1ivity of the inncr layer increases. which makes it difficult 10 
observe the boundary line of tJH.: two layer . The thickness of the wall decreases to a 
greater or lcsscr degree in the suhapical region (Figs. 34. 35). 

Reactive. librillo-granular material covers the apices of most asd . II is found 10 be con­
tinuous with similar material. which covers the ends of paraphyscs throughout the hyme­
nium. Further downwards between the clements of the hymenium a similar. but much 
more diffuse matrix is observed. 

l'o1111g nsc11s Not ohscrved. 
/111111nT1ire ascm - The inner layer increases in th icknl!SS ahruptly in the relatively small 

apical apparatus. An important part of the apical 1hickening consists of a well-developed 
annular protrusion. which surroundi. an apical chamber. I !ere. the annulus consist main­
ly of a homogeneoui.. strongly reactive matrix. More upwards the annulus broadcns to 
occupy the larger part or th..: apical thickening. There, it usually consis ts of densely 
p:icked layc~ of strongly r..:active material in a moderately reactive matrix (white arrow­
hcads. Fig. 35). I lowev..:r. in some asci a homogeneous pattern is observed throughout 
the annular region. 

1l1c c..:ntral cylinder is much thicker than the la1..:ral wall and consists of a mockratdy re­
:ic1ive granular matrix. In mo1,1 asci the annular protrusion takes an ahaxially ori ..:nt..:d posi­
tion. that is. in m..:dian sections pointing away from th..: axis (Figs. 34. 35). rather than 
pointing downwards or towards the axis. as ohscrvcd in Sdcrotiniac..:ae (Verkky. 1993a). 
In some asci. th..: 0111..:r layer is partly eroded ov..:r th..: central cylind..:r (arrows. Fig. 34). 

Mature a.w-us - No significant change is observed. 1l1e annular protrusion is ohviously 
a persistent and rigid i.1ruc1ur..:. No strand-like s1rnc111rci. wen: ohscrved. m:ither with LM 
nor with TEM. 

1'1g,. 27- 32. hlcclfon n11l'rographs 01 toni: atudinal ml'll1an sccuons of ascus lateral walls and apkcs. and 
Lransvcrsc ,ccuon (Fi~. 32). treated with PA· rc11.s1• (har rcprcsc111s I 11 ml. - 27-.l I. Mirr<>glo.<.wm 
,·mdl' .. 27. I .:itcral a<eus wall of an a1h·:111ccd inunalurc :t<eus: 28. imma1urc a.<Cus. C.'ltl)' s1agc: 29. m:11urc 
a....:u,. :idvanccJ stage: .10. 1dcm: 31. dchi>n:<I :IS(.'us. rather dc1crioratcd: a stronj! rcduc1ion of ~ ac1i"ity of 
1hc inner layer as shown here ,s l)·pacal for somewhat older. dch1sn .-d or sc,·crcly damaged a!'CI of any spe­
cie$. - J2. M,rruln pn/11rl11.<n. 1ranswrsc scc1ion of ma1urc a.<.us. 
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f igs. 33- 37. Mitmla paludosa, elecuon mic:rograpbs of longitudinal median sections of ascus lateral wall 
and api~. treaied with PA-TCII -SP (bar represents I µm. except in I-lg. 35. bar equals 0.5 µm). - n. 
Immature ascus. advanced stage. showing lateral ascus wall and ascosporc: 34. immature a~u.~. advan,·cd 
siage: 35. idem: 36. c:lchisccd &ew.: 37. idem, showing a partly damaged annular proou.,ion (arrow). 

Dehisced ascus - After dehiscencc the annulus is evened over an angle of ahout 45 
60°. The annular protrusion is nonnally sti ll imact (Fig. 36). but in a minority of the asd 
observed it is damaged to a lesser or greater degree (arrow. Fig. 37). or even partly de 
tachcd from the rest of the apical thickening. o remnanL~ of the central cylinder arc 
found. 
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DISCUSSION 

As in previous studies on Lco1ialcs (Ycrklcy. 1992. 1993a. 1993b) the lateral ascus 
wall is basically two-layered in the species studied at present. 

The organi1.ation of the apical cytoplasm of young, elongating asci agrees with 1ha1 ob­
served in Sclerotiniaceae and most Lco1iaccae studied (Ycrklcy. 1993a. 1993b). After the 
apical apparatus has been formed. from asco pore delimitation onwards, a further increase 
in length during maturation of the ascus is observed in material processed for TEM . In the 
Sclerotiniacc ae (Ye rkley. 1993a) an increase of approximately 5 10 20% was measured 
betwee n young and malun.: asci in fixed and embedded material. depe nding on the spe­
cies. The 30% increase observed in the asci of L /11brica thus seems comparativdy high. 
The amount o f decrease in thickness of the lateral wall. which is observed at the same 
time. was not found before. The variability in re activity. the lack of internal s1ratifica1ion 
and especially the extreme swelling occurring after dehiscence are indications for a highly 
gelatinous inner laye r in this s~ cies. Mirrula pa/udosa also shows a non-s tratified inner 
layer, but this one is very thin. II needs to be stated here, 1ha1 these percentages o f length 
increase are less important than the increase exhibited by turgcscent. living asci . Shrinkage 
caused by loss of turgor and dehydration during processing is relatively strong and may 
be dependent on structure and composition of the wall. 

711e apical appara111s 
Diagrammatic schemes of the apical appar.uus and subapical wall arc given in Figs. 38-

42. In the le ft half of each scheme relative reactivity in PA-TCI I-SP is depicted. while in 
the right half in1apre1a1ion of the wall stratification and range of the annular region is 
shown. The general shape of the apex of fixed asci docs not as a rule differ significantly 
from 1ha1 observed in living asci with light microscopy. 

On the basis o f the general morphology of the apical apparatus, the structure of the 
annulus, and the presence of an annular protrusion four categories can be o utlined . The 
most important charactcrs of these categories arc summarized below. 

I. Apical thickening full y occupied by a (partly or throughout) distinctly layered reac­
tive annulus , no annular protrusion: 

a. The thickest part of the apical thickening directly s urrounding the ce ntral cylinder 
(proximal). and enclosing an apical chamber, outer layer consis ting of two strata: Ceo­
glosmm nigritum (Fig. 38) and C. cookeia1111m. 

b. The thickest part or the apical thickening distant from the narrow and relatively thin 
central cylinder (dis tal). outer laycr semi-gelatinous. witl1ou1 internal suatifica1ion: Tricho­
glosswn hirsu111111 (Fig. 39). 

2. Apical thickening extending far downwards , only the larger pan of the wdl-dcveloped 
upper region of the thickening occupied by a broad. diffusely layered reactive annulus. no 
persistent annular protrusion: Leo1ia lubrica (Fig. 40). 

3. Apical thickening well-developed and not fully occupied by a relatively broad, homo­
geneous ly and finely laycrcd rcactivc annulus. which narrows into a nexihle annular pro­
trusion: Microg!oss11m vi ride (Fig. 41 ). 

4. Apical thicke ning mainly consisting of a suongly deve loped. rigid annular pro1n1-
sion, the subapical wall thinner just under the apical apparatus, and annular reactivity 
usually differentiated: Mitrula pa/11dosa (Fig. 42). 
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Figs. 38-40. Diagrammatic schemes of a.~cus apical apparatus and subapical wall. showing relative PA­
TCH-SP reactivity in the len baJf. and interpretation of layers and strata, and range of the annular region 
in lbe right half of each scheme. - 38. Geoglossum nigritum. young ascus. - 39. Trichoglossum hir.111 -
1um. Young ascus. - 40. ltotia /11brica. immature ascus. 
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Figs. 41. 42. Diagrammatic ~chcmcs of a~us apical apparatus and subapical wall. - 41. M,croglossurn 
\•mdt. immature ascu~. - 42. M itnila 1,a/11do.w. immature ascus. 

The changes in apical wall structure and reactivity during 1he ripening of the ascus, 
which were indica1ed as ·apex maturation· (Verkley. 1992). seem 10 be of little diagnostic 
value for 1he group of species under s1udy. The mos1 imponam changes arc summarized 
in Tahlc I. Little change in rcac1ivi1y occurs and there arc no distinctive pa11erns 10 be rec­
ogniied. a.~ in 19 species of the Hymenoscyphoideae (Leotiaceac. Vcrklcy 1993b). On 
the 01her hand, in mos1 of the s1udied species of Ombro philoideae (Verklcy. 1992) and 
Sclcrotiniaceae the apex ma1uration patlcm has a diagnostic value (Vcrkley. 1993a). 

Geogloss11111 
There are some differences be1ween G. 11igri111111 and G. cookeian11111 in the shape of 

1he apical thicke ning. reactivity paue rn of the annulus. and apex maturation (Table f). 
They confom the separ:11ion at the level of the species. which is mainly based on morphol­
ogy o f 1he paraphyses. Th11emenidi11m Kuntze, which differs mainly by itS colourless 
ascosporcs. may be closely related 10 Geog /oss11m (Eckblad. 1963; Be nken, 1983). but 
its apical apparatus has 1101 been investigated with TEM. 

The ul trastrucmrc of the apical apparatus was studied by Bellem~rc ( 1975. 1977) in a 
·Geoglos.rnm sp. ·. and referred 10 the ' type Peuc11la'. This type is charac1erized by a well­
developed c-Jayer (= outer stratum of the inner layer?) . a thinner d-Jayer. shown in scheme 
Fig. IA (Bellem~re. 1977). bu1 described as ·cpaissc' in 1he 1ex1, and a distinctly layered. 
strongly reactive annulus occupying a rather narrow part of the apical 1hickcning. in con-
1ras1 10 the electron micrograph Fig. I 8 (Bellem~re. 1977), where il occupies the who le 
apical thickening. However. the present n::sultS show that the inner stratum is thicke r than 
the outer o ne in the inner laye r of the lateral wall and in the apical thicke ning of G. nigri-
111111 and G. cookeia1111m. Tiu: proponions of the annulus seem 10 be comparable 10 1hosc 
in Pezic,,la. as is Lhc pr<!Scncc of a 1hin extramural layer of perpendicularly orien1ed, reac­
livc material. indicated as ·fine pcriaseus· by Bellem~re ( 1977). 
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Table I. Survey of the main changes in reactivity related to apex maturation of the species studied. 
and erosion of the outer layer over the apical apparatus. 

Species 

Ceoglossum nigritum 

Ctog/om11n cookeianw11 

Trichoglomun hirsutum 

Ltotia /ubrica 

Microglossum viride 

Mitrula paludosa . 

Changes in reactivity 

apical lh.ickening ccnual 
or annulus cylinder 

dcacascinupper. decrease 
narrow region 

none none 

none none 

annulus. decrease none 
(at mature stage) 

annulus, dcacasc none 
in lower pan 

nooc none 

Erosion 

OL 

o.s. only 

no 

yes 

no 

yes 

yes/no 

Bellem~re presented two electron micrographs of dehisced asci in a Geog/oss11m sp .• 
which seem to agree with the present results. He did. however. not give an image or 
detailed description of the dehisced ascus of Pezicula. As described by lngold ( 197 1 ). in 
Geog/oss11m each spore may stopper the ascus for a relatively long period of time prior to 
discharge. During passage of the spores the eversion may exceed an angle of 90°, as can 
be observed in asci shooting spores. After fixation some asci were found with an asco­
spore panly sticking out of the ascostome. much like in Bellcm~rc·s micrographs (1977. 
fig. l 0. E). 

Beckett e t al . (1974) found a similar way of discharge in Lophodermel/a s11lcigena 
(Rostr.) Hohn. The apical apparatus of this inoperculate species seems to show resem­
blance in general morphology to that in Geog/ossum cookeia1111m, rather than 10 that in 
Hypoderma rubi (Pers.) DC. ex Chev. (Bellem~re, 1977). 

Trichoglossum 
The separation at the generic level of the setose from the other gcoglossoid forms with 

brown-walled spores is supponed by the differences in general morphology of the apical 
apparatus and structure of the lateral ascus wall. Nevertheless. Geoglossum and Tricho­
glossum form a separate group. which differs from other clavate and pileatc forms in 
s tructure of the ascus apical apparatll~ and mode of dchisccncc. The semi-gelatinous type 
of outer layer has not been encountered earlier in Leo1iales. The lateral wall is compara­
tively thick, which may be related to the fact that the outer layer tends to disintegrate and 
weakens during ascus development. 

Ochiscencc occurs in the same way as in Geogloss11111 (Ingold. 1971 ). The apical 
thickening is able to make close contact over a large area with the wall of the spore that is 
temporarily stoppering the ascostome. This would prevent leakage of fluid and enable the 
ascus to restore the necessary pressure leve l after every discharge except the last one. 
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For the first time the presence of a tractus and apical funnel is recorded at lhe LM and 
EM-leve l in a spec ies of the Leotiales. As pointed out by Bcckeu (198 1 ). the strand-like 
structure may disintegrate during chemical fixation. This seems to have occurred in lhe 
material o f Ceogloss11111 cookeianwn used for the present study. But it must be stated 
that the presence of a tractus was not observed beyond doubt with light microscopy in 
C. cdokeianum. The fact that a tractus is found in reasonable shape in T. hirs11111111. a spe­
cies with thick ascus walls, is probably due to the firmness of the structure. C hadefaud 
(1944) reported a tractus in L /r,brica, but evidence for its presence has neither been ob­
tained at LM nor al EM-level. 

Possibly homologous structures have been recorded in Sphacriales and Pezi;,.ales. e.g. 
recently in certa.in frcc1,e-suhsti1uted and chemically fi xed species of Scwellinia (Cooke) 
Lamb. (van Brummelen. 1993), and in freeze-substitu ted Thelebolus cmsraceus (Fuckel) 
Kimbr. (Czymmek & KJomparens, 1992). 

The tractus actually connects the uppermost spore 10 the apical wall. and the spores to 
each other. It thus effectively ensures a smooth dehiscence in T. hirs11t11111 . While it is dis­
charged . each spore pulls its s uccessor into the ascostome. and a new pn.:..~surc huih-up is 
ensured . There is, however. also some negative e ffect to be e xpecte d as some energy 
must be spent to break the tractus-spore connection. 

Leotia 
The general morphology of the apical apparatus. the structure of lhe annulus and the 

late ral wall , and the mode of dehiscenee s uggest an isolated position of Leoria within the 
Leotialcs. Cudo11ia Fr. and Spatl111/arit1 Pers .• although not staining blue with iodine in 
the apical apparatus. do not seem to be closely related to Leoria. A cladistic analys is of 
sequences of l 8S rD A placed C11do11ia confusa Bres. and Spa r/111/nrin j1nvida in one 
sister group of Leotia /ubrica (Landvik el al .. 1993). 

Spatl111/ariaj1avida was studied by Bellem~re ( 1977), who referred it to his ' type Hypo­
derma'(based on H. rubi). The genera in the Lcotioideae sensu Korf ( 1973) that have 
been studied so far, Bulgaria Fr., Ombrophila Fr .. Neobulgaria Pe tr. (Vcrklcy, 1992). 
and Ascocoryne J. W. Groves & D. E. Wils. (Bc llc mcre, 1977) do not show affinity to 
Leo1ia in the characters investigated. In the Lcotiaccae the characters of cxcipular anatomy 
and gelatinous consistency of the ascocarp correlate meagrely with those o f the structure 
of the ascus wall and apical apparatus. 

The pre.sent results on the ultrastructure of the apical apparatus in L lubrica differ con­
siderably from those obtained by Bellem~re ( 1977). Firstly. a reactive annulus is dcmon­
Strated. Bellem~rc reported on some fibrillar structures within the ' pcndcntif' at the mo­
ment of dehiscencc. but found no annular PA-TC H-SP reac ti vity. Secondly, the most 
protruding part of the apical thickening ("pendentif') appears well-developed ('bien deve­
loppe') at the young and early immature stages, but is not pers istent in the mature s tage 
(while tl1e annulus is still very distinct). which is conside red relevant , but this was not 
mentioned by Bellemcrc. Thirdly. no internal stratification is observed in the late ral wall , 
whi le in Bellem~re' s interpretation ad-layer was found, which is thicke r than the c-laycr 
in the lateral wall, and which is the only one increasing in thickness. Fourthly, the present 
results show that the apical thickening extends much further downwards than reported by 
Bellem~re. Honegger ( 1983) also investigated the ascus apex of L /11brica, but used a dif­
fere nt fixation (acrolei"n-glutaraldehyde) and did not apply the PA-TC H-SP technique. 
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The preseni results agree with the observations of dehisced asci by Bellem~re (1977) 
and Honegger ('onset o f dehiscence', 1983). Chadefaud ( LM. 1944) used the term 
'h~miopercute for L. lubrica, putting emphasis on the observations that opening of the 
ascu wall occurs occasionally next to the ascus length axis in such a way, that it resem­
bles the dchisccd s tate of an operculatc ascus. This variable way or dehiscencc in L l11brica 
is, however. merely the result or the diffuse structure of the annulus. 

Microglossum 
Be llcmcrc c t al. ( 1987) reported the presence in the apical apparatus of two separate 

rings ( 'anneau inf~ricur' and ' anneau s uperieur'). d iffe ring in reac tivity pattern. They 
placed Microglossum in the 'type Pezicula' of Be llemcrc ( 1977), close to Geoglossum. 
The p~nt resul t~ show a change in level ra ther than in pattern of annular reactivity. and 
such a g radual change that there is no reason to designate two annuli in the apical appara­
tus of M. viride. The inte nsi ty of blueing with iodine of the annulus corrclat.cs positively 
with this level in reactivity. The upper part of the annulus blues much weake r than the 
lower part. 

Unfortunate ly. detailed information on the way the spores arc discharged is not avail­
able. At this point it is diflicult to place Microglossum, but ilS position in the Gcoglossa­
ccac is not an unacceptable one. Benkert ( 1983) stated that many characters would support 
a fusion of Geoglossum and Microglossum (and T1111e111enidi11111). but the ultrastructural 
data clearly oppose to this. The main difference between Microglossum and Geogloss11111 
is that in the former the annulus occupies a restricted area of the apical thickening, reach­
ing the inner boundary of the wall only in the annular protrusion. In this respec t. and in 
the structure of the outer layer Microglossum also differs from Bulgaria (Verkley. 1992). 
Baral ( 1987) designated Microgloss11m and Mitrula paludosa to his apex ' ty p Bulgaria' 
(LM). Although the annular protrusion is Oexible and appears compressed in the mature 
s tage. it remains a true protrusion. in contra! t of that in L lubrica. It is. howe ver, di ffer­
ent in structure from that found in M. pnludosa. 

Mitru/a 
Bellcmcrc ( 1977) regarded the apex of Mitrula paludosa as a variety of his 'type Bul­

garitl'. There is certainly a resemblance at the LM-lcve l (Baral, 1987). But in contrast 10 

that in Bulgaria (Verkley, 1992), the dehisced ascus s hows a limited , but distinct e version 
of the ve ry compact annular protrusion. Moreover, e lectron microscopy made it clear that 
the outer layer lacks any perpendicularly oriented constituenlS, and the annulus does not 
occupy the apical thicke ning complete ly. although close observation is necessary in the 
weakly developed dis tal part of the apical thickening. Only the thinning of the subapical 
wall reminds of 811lgaria inquinans 

Well-deve loped annular protrusions like the one found in M. paludosa. occur frequent­
ly in the family Sclerotiniaccae (Schoknccht. 1975; Bellemcrc. 1977; Vc rkley, 1993a). Per­
haps the genera which develop s imilar ascocarps. like Mitrnlinia Spoon. or Scleromitr11/a 
Imai arc related to M. paludosa. Their species have ascus apices whic h blue only indis­
tinctly or not at all with iodine. at least in herbarium material (Spooner, 1987). which 
is uncommon in the family. TI1is docs not necessarily mean that the structure of the apical 
apparatus is essentially different. Inves tigations of this structure in Mirrulinia and Sclero­
mitrula could provide useful information. 
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CONCLUSIONS 

The ultra.~tructural data on the apical apparatus and latcrJI ascus wall sugg~ t that: 
( I) leotia /11brica takes an isolated position. rather distant from other Lcotioideae sensu 

Korf ( 1973. including Omhrophiloidcac. Lcotiaccac) and the Gcoglossaccae investigated; 
(2) Geoglossum. Microgloss11m, and Trichoglosswn should be maintained as separate 

genera of the family Gcoglossaccac; 
(3) Mitmla paludosa is more closely related 10 members of the Sclcrotiniact:ae than to 

members of the Gcoglossaceae. 
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CONTRIBUTIONS TOWARDS A MONOGRAPH OF 
PHOMA (COELOMYCETES)- In 

1. Section Plenodomus: Taxa often with a Leptosphaeria teleomorph 

G.11. BOERF.MA•. J. DE GKUYTER2 & II. A. VAN KESTER5'12 

Twenty-six species of Pho11ui. charactervcd by the ability 10 produce scleroplcc1cnchyrru1-
1ous pyehidia (and often also pseudothccia) arc documented and described. An addendum 
deals with five atypical species. lxit whid1 on account of literature data may be rclat~. The 
following new taxa are proposed: Phonui acuta ~bsp. urab11nJia (Dcsm.) comb. nov. (tclco­
morpb uprosphaer,a doliol11m subsp. urabunJia subsp. nov.). Phoma ac111a subsp. acura f. 
sp. phlog,s (Roum.) comb. nov .. Phoma conge.11a spec. nov. and Phonui l'OSinfecta spec. 
nov. Detailed keys and indices on hos1-rungus and fungus-host relations are provided and 
shon comments on the ecology and dislJ"ibul.ion of the taxa arc given. 

The previously published contributions towards the planned monograph of Plroma re­
fer 10 species of sect. Phoma (de Gruytcr & Noordcloos. J 992: de Gruyter ct al.. 1993) 
and sccL Peyronel/aea (Boercma, 1993). 

The present paper deals primarily with aJI species so far placed in the section Pleno­
do11111s (Preuss) Bocrcma. van Kcsteren & Locrakker ( 1981 ) (species 1-26). The mem­
bers of this section arc characterized by their ability to produce '.rcleroplecrencl1yma· (Lenn 
cf. Holm. 1957: 11 ) in the pcridium of the pycnidia. i.e. a tissue of cells with uniformly 
Lhickened walls. similar LO sclercnchyma in higher plants (evolutionary conwrgcnce). The 
thickening of the walls may be so extensive that only a very small lumen n.::mains as in 
stone cells of fruit and seed. At the base of the conidiomata Lhc thick-walled cells arc oft.en 
elongated and arranged in more or less diverging rows (Fig. I). 

Most species of the section occur on herbaceous plants (Group A); the sclcroplcctcn­
chymatous pycnidia then mostly develop on last year's dead stems. A few species (Group 
B) produce scleroplcc1cnchyma1ous pycnidia on bark and bare wood of deciduous trees 
and shrubs. 

Species o f section Plerrodomus have been attributed to four different genera by pre­
vious authors. viz. 10 Plenodom11s Preuss ( 1851 ). Diplople11odom11s Diedicke ( 1912). 
Leptoplroma Htshncl ( 1915) and Demerophoma Petri ( 1929). The type species of the 
section, Ple11odo11111s raberrhorstii Preuss. refers to scleroplcctenchyma1ous pycnidia of 
Plroma /ingam (Todc: Fr.) Dcsm .. the anamorph of a cosmopolitan seed-borne pathogen 
of brassicas. 'Inc life-cycle of this pathogen has been studied in detail by Bocrcma & van 
Kcsteren (1964) and Ndimande (1976) (Fig. I). In association with disease symptoms 
this fungus produces ordinary thin-walled pscudoparenchymatous pycnidia ( 'Type I') 
with late formation of an opening. i.e. a pore instead of a prcdctcnnincd ostiole. In ma­
ture pycnidia the cavity is usually irregular due to the occurrence of thin-walled scriate· 

t J Karel l:>oonnanstraat 4s, Nl..-2041 HD 7.andvoort. The Netherlands. 
2) Plant Protection Service. P.O. Box 9102. Nl,-6700 HC Wagcningcn. The Netherlands. 
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cellular protrusions o f the proliferating layer. On last year's dead stems and roots sclcro­
plcctenchyma may develop not only in the walls of old pycnidia wilh pores (poroid). but 
also in still closed pycnidia and pycnidial primordia. This results in relatively large sclero­
plcctenchymatous pycnidia ( 'Type Jr). either poroid or rupturing at maturity. and sterile 
sclcroplectcnchymatous pycnosclerotia (" Il l'). Only a few o lher species of the section 
P/e11odom11s produce the pycnidial types in this way separately in association with a para­
sitic and saprophytic phase. Most species produce always more or less scleroplectenchy­
matous pycnidia ( I I) in which the formation of a pore is often accompanied by the devel­
opment of a neck. but pycnosclcmtia (Ill) may also occur. ln some species the pycnidia 
arc initially thin-walled (I). but become gradually scleroplectenchymatous (~ II). The 
pycnidia of most species of the section arc glabrous. but in some species they may be 
hairy (pilosc) or even sc1osc (Pyre11ochaem-like). 

The synonymous generic namc Leprophomn refers to the fact that many Phoma species 
of this section. especially those occurring on herbaceous plants (G roup A), arc anamorphs 
of the Ascomycete genus Leprosphaeria Ces. & de ot. with a scleroplec1enchyma1ous 
ascocarp wall (struc ture) ('Group dofiolum' cf. Holm, 1957: 16). Heterolhallism may be 
rcsponsiblc for the great variability of the conidia in some of these species and the occa­
sionally observed differences in the geographic distribution of pycnidia-11 and 1elcomorph. 

The generic synonym Diplople11odom11s implies that the section also includes species 
producing some two-celled conidia. a common phenomenon in Phoma spp. (secondary 
septation). 

De111eropho111a fi nally. was originally based on still closed sclcroplectenchymatous 
pycnidia with conidia .. formed outside of the mother cells by a process similar 10 budding·• 
(Petri, I. e.: 394). 

The formation of scleroplcc1enchyma may serve to carry the fungus through periods of 
drought caused by cold or heat. The natural distribution of most mcmbcrs of the section 
occurring on herbaceous plants (Group A) includes areas with cold winters and/or moun­
tainous regions. Species with an explicit ci rcumpolar-arctic or arctic-alpine distribution 
produce only sclcroplcc1cnchymatous pycnidia (TI ) and pycnosclcrotia (111), even when 
they arc parasitic. The species producing the two pycnidial phenotypes separately, i.e. 
type I in a paras itic phase and types II and m in a saprophytic phase, arc fou nd on planL<; 
of southe rn origin (Brassica species, Helia111h11s 011111111s; for more details see Bocrema, 
1982). Resistance 10 drought d ue to heat may be impo rtant for those species which pro­
duce their pycnidia on bark and bare wood of trees a.nd shrubs (Group B). One of the 
species of that group. Phoma rracheiphila (Petri) Kant. & Gik .. is a vascular pathogen of 
ci trus tn::es in the Mediterranean and Black Sea areas. This citrus-pathogen shows another 
unique phenome non in Phoma species. viz. the production of conidia from free conidio­
gcnous cells formed on the aerial mycelium as in the hyphomycctc genus Phialophorn 
Medlar. The development of a Phialophora-synanamorph with occas ional production of 
arthrosporcs may be an adaptation to its role as a vascular pathogen (Goidanich. Ruggieri 
& Gagnotto, 1948). Another species of Phoma with Phialophora-synanamorph, infecting 
the vascular tissues of chrysanthemums and pyrelhrums. is described in the Addendum of 
this paper. 

There docs appear 10 he some host specialization in Phoma sect. P/e11odo11111s, although 
most species arc known only from dead tissue (necrophytic). This specialization and the 
adaptation of the sclcro plcc1enchyma1ous pycnidia 10 low or high temperatures may ex-
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plain the difficulty in getting some memhcrs o f this section to grow in vitro under normal 
laboratory conditions. They do not grow wdl and do not producc pycnidia readily, often 
losing Lheir ahility 10 produce pycnidia quickly. This has a bearing on the process of Lhc 
identification as discussed in the explanatory note of the key to the species and varieties. 

In Lhe Addendum five Phoma species (nos 27- 3 1) which do not fit into Lhl.! section 
Plenodomus arl.! discussed. but the literature suggests they may be related to it. 

All spcci~ treated have hccn included in the indices on host-fungus and fun gus-host 
relations. 

MA1l~IAI. /\NO METIIODS 

The dc.~criptions of the species of sect. Plenodo11111s are based on specimens and iso­
late.\ used in previous ly publishcd s tudies on the Phoma species now classified in sect. 
Plenodo11111s (Bocrema, 1976. 1981; Bocrcma & van Kcstcrcn, 1964. 1981 : Bocrema. 
van Kestercn & Locrakker. 198 1: Bocrl.!ma & Locrakkcr. 198 1. 1985; Ciccarone & 
Russo, 1969: Graniti. 1955: Lucas. 1963: Lucas & Webster. 1967; Schwarz. 1922: 
Tramier & Mercier. 1963). Sections or the pycnidia were made with a freezing mic ro­
tom..:. The pixscnce of . cleroplecte nchyma. consisting of hyaline cells with thick walls 
and a relati,•e ly small lumen. has been observed in very thin sections and confirmed in 
thick sections stained with Lugors iodine (JKJ): the thick cell-walls then become red by 
ad orption of the iodine (blotting-paper-effect: first nouced by Von Htshne l, 1918: 250). 
Oauncal agar (OA) has been used as standard cu hurc medium for all species of sect. Ple110-
do11111s, because it s1imula11.:s the production of pycnidia. Remarks as ' isolates remained 
steri le' or ·only sterile mycelium obtained· refer 10 cultural studies on OA under norma.l 
laboratory conditions. Usually a.lso isolate.~ were grown on mah agar (MA). to check es­
pecially pigment production and crystal forma tion. Growth-rates were measured after 7 
days in the dark at 20 22°C. The descriptions of the five Phomn species in Lhc Adden­
dum arc mainly adopted from earlier studies by Hudson ( 1960), Jones & Weimer ( 1938). 
Lucas & Wchstcr ( 1967). Robertson (1967). and Baker ct al. (1985). 

KEY TO TJIE SPECmS ANO Tim VAR11:."11ES3 
Diffcrcnt1auon ba.5Cd on ch.1ra<:1cnstiC$ or ~ lcroplectcnchym:uou, pycnidi11 (pycni<lia-11) in v1,'0 

Species differentiation and delimitation in the section Plenodomus is the same as in 
other sections of Phoma, i.e. primarily based o n comparative study in vi tro. Howcver. 
the distinguishing characte r of me mbers of the section Plenodo11111s, the development of 
scleroplcctenchyma. is most conspicuous and marked under natural growLh condi tions. 
Therefore Lhis key has lx.-cn based on the characteristics of pycnidial type a in vivo. Deter­
minations may be checked with the data on growth in vitro. Direct identification in vit.ro is 
difficult in this section and sometimes impossible or not workable; sec 'Possibili ties of 
identification in vitro·. Most spccil!.~ of sect. Plenodo11111s have a restricted host range 
and/or distribution; therefore the ext..:n ive and detailed host-fungus index is also very 
imponant for identification. 

11 For the specie., treated m lhc Addcotlum (nm 27-31) sec the no1c at the end or !his key. 
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1 a. Scleroplectcnchymatous pycnidia 0[) on dead stems (occasionally on roots) of he rba-
ceous plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

b. Scleroplectenchymatous pycnidia (11) o n dead bark or wood (occasionally petioles) of 
deciduous trees and shrubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

2a. Pycnidia-n variable in sire, relatively large. often exceeding 500 µm diam.: some­
times only pycnosclcrotia ( Ill) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

b . Pycnidia-D usually not exceeding 500 µm diam. . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
3a. All sclcroplcctenchyma cells in mature pycnidia having about the same wall-thickness: 

pycnidia-11 mostly 600- 700 µm diam .. with convex base of e longated cells and a long 
broad cylindrical neck up 10 700 µm. usually with a somewhat swollen top; conidia 
mostly 4 - 5 x 1.5-2 mm : on dead stems o f Mercurialis perennis (Euphorbiaccae): 
specific necrophytc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. P. macrocap.M 
(Also produces pycnidia-II in vitro. but usually with less pronounced neck. I 

b . Scleroplcctenchyma cells with an exceptionally thickened wall and a very small lumen 
(l ike s tone cells); in addition 10 pycnidia-ll . scleroplcctcnchyma1ous pycnosclero1ia 
(D1) frequently occur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

4a. Conidia small , usually not exceeding 4.5 µmin length, mostly 3.5- 4.5 x 1- 1.5 µm : 
pycnidia-11 mostly 300- 700 µm diam .. not or only slightly papillate. with narrow 
pore or opened by rup1urc; sometimes only pycnosclerOLia (111); on dead stems and rooL~ 
of cultivated Brassica spp. (Crucifcrac); serious cosmopolitan pathogen 

2. P. lingam, telcomorph L. mac11/a11s 
[Produces only pycnidia-1 in association wi1h disease symptoms. on seed. and in 
vitro. ) 

b . Conidia up 10 6 µm in length, mostly 4.5- 6 x 1.5-2.5 µm: pycnidia-ll mostly 350-
800 µm diam .. usually with long thin tubular necks of various lengths. up to 800 µm : 
sometimes only pycnosclerotia ( 111); on roots and occasionally on stems of various 
herbaceous planLS; low temperature pathogen (especially known from the arctic reg­
ions of Euras ia and onh America) . . . . . . . . . . . . . . . . . . . . . . . . 3. P. sclemtioides 
rProduces also pynidia-11 and pycnosclerotia (ll l) in vitro.I 

5a. PycnidiaJ base convex with conspicuous diverging rows of e longated cells . . . . . 16 
b. Pycnidial base less thickened. cells at base similar to sclcroplcctenchyma cells of side 

walls. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

6a. Pycnidia-11 globosc-papiUatc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
b. Pycnidia-U with pronounced necks .. ....................... . . . ........ 13 

7a. Conidia very small, mostly 2 - 3 x 0.5- 1 µm ; pycnidia-U variable. n.: la1ively large 
with slightly papillate pore, often aggregated or irregular with the appearance of being 
muhilocular: on dead ste ms o f various herbaceous planLS; plurivorous nccrophyte 
(only known from mountainous regions in SW Asia) ......... . . 4. P. astragalina 
[Scle roplcc tcnchyma not so conspicuous as in most other species of the section: iso­
t.11es on OA at room temperature remain sterile.] 

b. Conidia larger. length mostly between 3 - 9 µm . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

8a. Conidia often > 5 µm in length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
b. Conidia usually< 5 µmin length ........................ . ............. 11 
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9a. Pycnidia-11 ofien coalesced fonning large e longaicd aggrcgaies up 10 1000 µm (pycni­
dial siromaia): pycnidia initially rclativ\!ly small. closed or papiUa1e-poroid with somc­
wha1 proLruding lip: conidia variable in shape and dimens ions, moslly 4 -7 x ( 1.5-)2 
µm: dead sicms of va.rious herbaceous planLS. especially Compositae; nccrophyte 

5. P. agnira, lekomorph l . agnira 
( In vilro produces pycnidia-lJ, ofien also conlluen1.J 

b . Pycnidia usu;1lly solitary ............................................ 10 

IOa. Conidia uniform subcylindrical, 5 - 7 x 1.5- 2 µm; pycnidia-Il wi1h flattened base 
and a papillaie or Lruncaic-conoid pore: dead stems of Rhi11a11rl111s species (Serophu­
lariaccae): probably a specific necrophytc ... 6. P. r11rmeri [?1eleomorph L nffi11isJ 
[lsola1es of Lhe possible 1eleomorph remained sierile.] 

b . Conidia variable. mostly 5- 9 x 1.5- 3 µm: pyc nidia-11 usually non-papillaie with 
narrow pore; dead stems of Heliaml111s <111111111s (Compositae): specific cosmopolitan 
pathogen ....................... 7. P. macdonnldii, teleomorph L li11dq11isrii 
( In associa1ion with disease sympioms produces only pycnidia-1: in vitro pycnidia 

1"'11.J 
I la. Pycnidia occasionally setose. i.e. with a number o f s1iff sciac around 1he pore. 

bul ofien also withou1 any 1race of setac; pycnidia papillale and ini1ially 1hin­
wallcd: 1"' 11 : conidia mosily 3.5- 4.S x 1.5 µm ; dead siems of Gentim,a species 
(Gcniianaceac): noxious pal11ogen (so far only known from Europe) 

8. P. drobnjacensis 
[In association with disease sympioms produces only pycnidia-1 (of1en sctosc around 
the pore): in vitro pycnidia-r"'a. mos1ly with pilosc neck.] 

b . Pycnidia glahrous .... . .................. . .................. . ...... 12 

12a. Pycnidia-11 subglobosc-conical with broad base and usually slighlly papill:uc pore, 
mostly 150- 250 µm diam .. conidia mostly 4 x 1.5 µm: dead stems o f Crucifcrae. 
especia.lly Berreroa incana: nccrophyie . . . . 9. P. conferra. 1cleomorph L. conferra 
[In vitro also produces pycnidia-11. hut more irregular in shape. I 

h. Pycnidia-Il depressed globosc wi1h tlauened base. e xplicitly papillaic. usually with a 
dark-lined lube-shaped pore, moslly 200- 350 µm diam.: conidia mostly 4 - 5 x 1-
1.S µm: on dead s1ems of Melampymm species (Scrophulariaceae); specific nccro­
phyte . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. P. perrakii [?1e leomorph L s11ff11lra] 
llsolaics on OA al room 1cmpcra1urc remained sterile.] 

13a. Neck up 10 500 µm long, pilose: conidia mostly 4 - 5.S x 1.5- 2.S µm ; on dead 
stems of Labiatae, especially leo1111ra cardiaca and Ballota nigra; necrophyte 

11 . P. leo1111ri, 1elcomorph L slovacica 
I In vitro produces pycnidia-n with very long pilose necks.I 

b. Neck up 10 200 µm long, bare or scmi-pilosc... . . . . . . . . . . . . . . . . . . . . . . . . . 14 

14a. Conidia usually exceeding S µmin length. mos1ly 5- 6 x 1.5-2 µm : on dead s tems 
of Achillea species (Compositae); specific('!) nccrophy1c (so far o nly known from 
southern Europe) . . . . . . . . . . . . . . . . . . . 12. P. congesm. 1cleomorph L congesw 
lln vitro also produces pycnidia-11. usually with semi-pilosc ncck.J 

h. Conidia usually not exceeding S µmin length ........................... IS 
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15a. Conidia conspicuous 2 - 4 gu11ula1c. mostly 4 - 5 x 1.5- 2 mm. but occasionally up 
10 6 µm long: on dead stems of Veronica species (Scrophulariaccac): specific nccro ­
phyte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. P. veronicicofa 
[In vitro also produces pycnidia-U. sometimes with pi lose neck. J 

b . Conidia egu11ula1e or with 2 inconspicuous s mall gu11ulcs. mostly 3- 4 x 1- 1.5 µm : 
on dead stems of Ranunculaceac. especially Aco11in1111 and Ra111111c11f11s spp.; speci-
fic nccrophytc (only known from southern Europe) ......... 14. P. fo11giros1ram 
(In vitro usually produces pycnidia-11 with several necks, trans fers soon become 
tcrile. J 

16a. Conidia relatively small. not exceeding 5 µm in length and 2 µm in width . . . . . . 17 
b. Conidia usually larger ................. ...... . ....................... 19 

17a. Pycnidia-LI depressed globosc with flancned base and r,llhcr sharply delimited papil­
late neck o f variable length : conidia mostly 3.5- 5 x 1- 1.5 µm: on dead stems of 
various herbaceous plants; nccrophyte 

15b. P. ac1110 subsp. errab1111da, telcomorph L dofiol11m subsp. errab1111da 
[In vitro also produ1.:cs pycnidia-11. usually with somewhat pilosc necks .. ] 

b . Pycnidia-lJ usually more globose and less depressed. mostly with a conspicuous 
neck ..................... . .............. . ...................... 18 

18a. Pycnidia-11 more or less subglobosc with elongated neck up 10 400 µm: conidia egu1-
1ula1e. mostly 3.5- 5 x 1.5 µm : dead stems of Urtica spp. (Urticaceae): specific 
nl.!(.;rophyte . . 15a. P. ac111a s ubsp. ac111a. tclcomorph L. dofiofllm subsp. doliof11m 
( In vitro also produces pycnidia-U. but usually they remain ve ry small with pilose 
necks; transfers soon become ste rile. A s pecific pathogenic form commonly occurs 
on c ultivated phloxcs (Polemoniaccae): f. sp. phlogis (telcomorph unknown).) 

b . Pycnidia-n depressed globosc 10 subglobosc with nattcned base and a pronounced 
neck up to 200 µm: conidia mostly 4 - 4.5 x 1- 1.5 µm with 1- 2 small guuulcs: dead 
stems o f Crucifcrae. especially Sisymbri11111 spp.: pathogen (distribution not clear) 

16. P. subfingam. teleomorph L. s11bmacula11s 
(Produces only pyc nidia-1 in association with disease symptoms and in vitro. ) 

19 a. Conidia ascptatc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
b. Conidia occasionally also I-septate .................................... 23 

20a. Conidia mostly not exceeding 8 µm in length . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 
b . Conidia (6 - )8- 10(- 12) x 2- 2.5 µm : usually aseptate but occasionally I-septate and 

longer up to 16 µm ; pycnidia-ll variable in shape with llanencd base. o ften subglo­
bosc-papillate. but also with a long neck. usually at one side; dead stems of Urtica 
spp. (Urticaceae); specific nccrophyte ...... 17. P. piskorzii. teleomorph L. ac11w 
(Only rarely n:cordcd because of its common development at the inside hollow stems: 
isolates on OA at room temperature remained sterile. ) 

21 a. Co nidia o fte n plurig u11ula1c . variable in shape and dime nsions . usually oblong 10 
e llipsoidal and always one-celled. mos1ly 5- 8 x 2-2.5 µm : pycnidia-11 with flat­
tened ba5e and pronounced cylindrical neck: dead s1e ms of Senecio spp., occasion­
ally other Compositae: specific necrophyte 

18. P. sydowii [?te lcomorph L. senecionis ] 
(Produces pycnidia-ll in vitro.] 

b . Conidia eguuulate or inconspicuously biguttulatc ........ . ................ 22 
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22a. Pycnidia-11 depressed globose. usually with irregular deformed natte ned base and 
shon papillate neck; conidia variable in dimensions. mostly (4 - )5- 7 x 2 - 2.5 mm. 
sometimes much larger. (7-)8 - 12(- 16) x 2 - 3 mm and then often I-septate: o n 
dead stems of various herbaceous planLS: plurivorous nccrophyte 

19. P. dolio/11111, teleomorph L conoidea 
I Produces pycnidia-ll in vitro with conidia of the more common. s maller dimen­
sions: neck usually somewhat pilosc.l 

b . Pycnidia- 11 conoid with nauened base and conspicuous beak-like elongated neck. 
initially subglohosc-papillate and thin-walled: l-+11: conidia variable 4- 8 x 2- 3 µm 
and/or 4- 6 x 2.5 4 µm: dead stems. leaves and seed capsules of various herba­
ceous plants: necrophyte (so far only known from arctic-alpine regions in Europe) 

20. P. pedicularis 
[In vitro produces pycnidia-1-+ll. which remain subglobose-papillatc and small.J 

23a. Pycnidia-11 with naucned base and long neck. usually at one side. . . . . . . . . . . 20b 
b. Pycnidia-11 with irregular base and short papillate neck . . . . . . . . . . . . . . . . . . . 22a 

24a. Pycnidia-JI mostly< 250 µm in diam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
b. Pycnidia-11 commonly> 250 µmin diam .... . ...... . ........ .. ..... . .. . 26 

25a. Conidia very small. mostly 2- 3 x 1- 1.5 µm ; pycnidia-1-+ II. subglobosc with grad­
ually developing cylindrical neck: subcpidermal on stems of Cirrus Lrees: noxious 
pathogen (only known from Mediterranean and Black Sea area~) 21. P. tracheiphila 
[In vitro produces mostly only incomplete thin-walled pycnidia. but usually abun­
dant development or conidia from free conidiogenous cells formed on the aerial my­
cclium: Phialophoro-synanamorph.J 

b. Conidia longer. 4.5- 6.5 x 1- 2 µm : pycnidia-11 s ubglobose with nauened or some­
what po inted base and broad papillate pore. ofte n with a protruding lip; bark and 
wood or Mctf11s p11111ila: opportunistic pathogen (only known from Nonh America 
and Japan) ......... . ..... ..... .............. . .... . . . ... 22. P. coonsii 
I Produces pycnidia-11 in vitro.} 

26a. Pycnidia-11 mostly 250- 350 µm diam ......... . .................. . .... 27 
b. Pycnidia-11 larger. often 400- 500 µm diam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

27a. Pycnidia globosc-papillate with naucncd or somewhat pointed base, initially thin­
walled and gradually becoming scleroplectenchymatous: 1-+II ; conidia mostly 3-
4 x 1- 2 µm : bark and wood of various deciduous trees and shrubs; opportunistic 
pathogen . . . . . . . . . . . . 23a, b. P. emeroleuca vars emeroleuca and i11j111orescens 
[Produces pycnidia-1-+IJ in vitro. Varieties with or without production of a fluores­
cing metabolite.I 

b . Pycnidia very thick-walled. mostly irregular-subglobosc with nancned. o ften some­
what elongated base; even protopycnidia thick-walled and scleroplectenchymatous: 
II: conidia 2.5- 4 x 1- 1.5 µm : especially on bark or Salix alba (Salicaceae), occa-
sionally other trees; opponunistic pathogen ................... 24. P. i11tricans 
I Produces similar. but smaller pycnidia-n in vitro. } 

28a. Pycnidia globosc-papillate or with a short cylindrical neck. initially thin-walk:d: 1-+ll; 
conidia mostly 3.5-5 x 2 - 2.5 µm; bark and wood of various deciduous trees and 
shrubs; nccrophytc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25. P. rttbefaciens 
[ln vitro also produces pycnidia-l-+11.J 
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b. Pycnidia usually globose-papillatc with nauened base, at length often collapsing 
and becoming discoid or pezizoid; protopycnidia already scleroplectenchymatous: 11, 
sometimes remaining sterile: pycnosclerotia (Ill); conidia very variable. oft.en 4.5- 6 
x 2-3 and/or 6- IO x 2-3 mm, occasionally I-septate: wood. occasionally pctiolt.:s 
of various deciduous trees and shrubs; necrophyte (mostly recorded in the vicinity 
of rivers. especially near river banks in Europe and North America) 

No1e 

26. P. pe1.i:.oides 
flsolatcs on OA at room temperature remained sterile.) 

The five Phoma species with ·common· pscudoparenchymatous pyenidia, discussed in 
the Addendum (nos 27-31) can be differentiated on account of their conidial dimensions 
and specific hosts: 27. P. 01111111/ara, telcomorph L. sacchari produces large conidia. usu­
ally 9-15 x 2- 4 mm. This fungus is wdl-known in Africa, Asia and South America as 
a pathogen of sugar-cane leaves (Ring Spot). 28. P. 111eli/01i, conidia mostly 4- 6 x 2-3 
µm, occurs at low 'temperatures as a microform of the Sragonospora-anamorph of L wei­
meri, recorded widely in temperate regions on various Lcguminosae (Leaf Spot. Stem 
Canker and Root Rot of forage legumes). Similar, but somewhat smaller conidia arc pro­
duced by: 29. P. ros1rupii, conidia (4- )5- 6(- 6.5) x 1.5- 2.5 µm, teleomorph L liba· 
notis, recorded in Europe on stems and roots of various Umbellifcrae (Phoma Root Rot of 
carrolS) and 30. P. sang11inolema, conidia 4.5- 5 x 1.5- 2.5 µm , telcomorph L purpttri!(I. 
found in Europe and North America in reddened or purple coloured patches on dead stems 
ofCompositae. Finally. 31. P. l'Gsinfecra produces relatively small conidia. mostly 2.5- 4 x 
1-1.5 µm. This vascular pathogen of chrysanthemums and pyrethrums (Phoma Decline 
Disease. Slow Wilt) is characterized by a Pltia/oplrom-synanamorph just like P. rmchei­
phila (no. 21). 

POSSIDLUl'IES OF lDENTU'ICA'llON LN VITRO 

Direct and exact detem1ination of isolates is only feasible with a limited number of spe­
cies in section Ple11odo11111s. On the usual agar media fewer than half the taxa described in 
this paper form the scleroplectenchymatous pycnidia (type II) char.icterislic of SCCL Plmn­
dom11s. Some species. including the type species of the section. produce in vitro thin­
walled pscudoparcnchymatous pycnidia (type O. which may be recognized as Ple11odo111w,­
like only by the late development of a pore and the occurrence of thin-walled seriatc 
cellular protrusions in the pycnidial cavity. Other species remain s terile on the usual 
agar media. or develop some pycnidia only after a long time (months). One species 
usually produces in vitro only a few abnormal pycnidial bodies. but commonly forms a 
Phialophora-synanamorph. Table I displays some diagnostic features of the species which 
produce pycnidia readily on OA. More information on their cultural characteristics can be 
found in the synoptic tables published by Bocrema ( 1976). Boerema. van Kcstercn & 
Loerak.ker ( 1981 ). and Boe rem a & Locrak.ker ( 1985). For the pathogens included in s1.:c· 
tion Plenodom11s the disease symptoms may be an imponant indication of the identity 
of isolates. 
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T:iblc L Oiagnos1ic re:11ures in v1110 or ome specie and v:incocs of Phoma :1ee1. Plenodo11ms. 
sporulatmg well on ()A at 20 22°C. 

Pyaiidia / (-+II) P\'C'nidin II 
(pycnid1a 11111ially always type O (sclcroplcctcnch)matous from lbc scan) 

Growtll,r:llc 10- 15 mm di(llll . (aflcr 7 uays in darkness) 

) cllow·rod ptgmcnl pycnidia bmall . pycnillia large. 
llc,·dOping qu1clc.ly (tll.scolour.UJon at re,-en.c) oflcn only aflcr I 2 

P. ru~facrens (no. 25) montlls: wilh rubi · 
gcnous gr:1in.1, 

P. mncroc:op:ra (no. I) 

Growlli-ra1c 15-25 mm 

rcdpigmem 
purplish-blue 
whh NaOII 
P. t111troltuca ,w. 
tnltroltuca (no. 23a) 

no pigmcnL111on 
P. lingam 
(no. 2: 1elcomorpb 
L 111aculans) 
P mbl,ngam 
(no. 16: tclcomorpb 
L s11b11u1/a11s) 
(very similar m vitro) 

Growth-rate 25-45 mm 

reu pigment. purplish-blue wi1b NaOII 
witll crystal~ withou1 cry~L1~ 
P. mactfonold11 P. tnttroltuca var. 
(no 7: 1elcomorpb 1nfluortsctns (no. 23b) 
L /indqurst,i) 

Growtb-r:llc 50-70 mm 

ycJlow-bcown Uiffus ible pigment 
P. /,ngam, non ;iggn:s...1\'C strains 
(no. 2: tclcomorph L 11uiculans) 

P. coons,i (no. 22) 

cultures more or le,, ye llow colou~'d 
growth-rate on MA yellow p1gmcn1 in cell 
n:uuced ( 10-18 mm) walls 
P. sydow11 P. \'tr0111C'IC'OIO (no I J) 
(no. 18: tclcomorph 
L unu,on,s) yellow pigment foiling 

indaylii;ht 
P. JH!d1c11/arrs (no. 20) 

pycmdia with long ncc:ks 
necks scm1-p1losc occks sctosc 
P. congesta P. leonur, 
(no. 12: tclcomorph (no. 11: 1clcomorph 
L congtsta) L J/Ol'OC'rrn) 

necks bare. oflcn pyc,wsc/ero1,a (Ill) 
L::+ reaction with NaOII 
P. scltro1101ck:r (no. 3) 

n:11 pigment 
P 11gnrra) 
(no. 5: tclcomorpb 
L agnrta) 

yellow p111mcnt 
P. co11/tr1a 
(no 9: 1cloomorpb 
Lconftna) 

no pigrncn1at1on 
rela1ivcly long necks ll'lpillatc 
P. longrros,rata (no. 14) conidia rclall\'Cly large 

P. do/10/11111 (no. 19: 
1eleomorpll L ronoidl'a) 

small pycn1dia 
P. octlla subsp. llCIIIO (no 
15a: tclcomorph L do­
/rolum subsp. doliolwn) 

ronidi:t relmivcly small 
P. OCU/a subsp. trrabUII · 

tin (no. 151>: tCIC()m()rJlb 
dol1olt1111 subsp. urt1· 
bunda) 

~'<I pigmenl. purplish-blue w,lh NaOII 
P ,mrrcans (no. 24) 
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l-lJNGUS- 1 IOST INDEX 

With reference to the numbers of the species in the descriptive pan and additional data 
on distribution. Species of sect. Ple11odom11s arc provided with the pycnidial designations 
I. II or Ill : the five Phoma species treated in the J\ddcndum arc indicated by 'add.'. 

A. on herbaceous plants 

Plurivorous species: (hut o ften 
with host-preference, sec 
below) 

With specific or preferred host 

Compositae 
esp. Achillea spp. 

Chrysanthemum s pp. (Disease: 
Phoma Decline, Slow Wilt) 

esp. Cirsium spp. 

esp. E11patori11m ca11nabi1111m 

Heliamlms am11111s (Disease: Black 
Stem. Black Spot) 

esp. Senecio spp. 

no. 4 P. asrragalina (H) 
lin mountainous regions of SW AsiaJ 
no. I Sb P. ac111a subsp. errab1111da ( II) 

(te lcom. l. doliolum subsp. 
errab1111da) 

no. 19 P. dolio/11111 (II) 
(teleom. L conoidea) 

(both widespread in temperate regions of 
Europe and N America( 

no. 20 P. pedic11laris (l~Il) 
[in arc tic-alpine regions of Europe( 
no. 3 P. sclerotioides (II. Ill) 
Lin arctic regions of Eurasia and N America: 

Brown Root Rot( 

no. 12 P. congesta (II) 
(teleom. L congesta) 

I.only known from southern Europe] 
no. 31 P. vasinfecta (add.) 
[recorded in Europe. N America and 

Australia] 
no. 30 P. sa11g11i11olenra (add.) 

(teleom. L p11rp11rea) 
[known from Europe and N America] 
no. 5 P. agnita (IO 

(telcom. L agnita) 
[occasionally a.lso recorded on hosts other 

than composites; possibly exclusively in 
Europe) 

no. 7 P. macdonaldii (I + II) 
(teleom. L li11dq11is1ii) 

[ not known from other composites; world­
wide on commercial sunflower! 

no. 18 P. sydowii (IT) 
('?lelcom. L.. senecionis) 

[only recorded in Europe] 
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esp. Solidago spp. 

Cruciforae 
esp. Berteroa i11ct111a 

esp. Brassicn spp. (Disease: 
Black Leg. Dry Rot or Canker) 

esp. Sisy111bri11111 spp. 

Euphorhiaceac 
Merc11rialis pere1111is 

Gcnlianaccac 
Gemiana spp. (Disease: Leaf Spot) 

Gentia11a spp. 

Gramincac 
Sncclwrum officinarnm (Disease: 

Ring Spm) 

Lahiatae 
esp. Ballow nigra and Leo1111ris 

cardiaca 

Lcgurninosac 
As1mga/11s spp. 

esp. Meli/0111s spp. 

no. I Sb P. acwa subsp. errabwula (U) 
(telcom. L. dolio/11111 subsp. 
errabrmda) 

no. 19 P. dolio/11111 (JI) 
(tcleorn. L. conoidea) 

I both pluiivorous in temperate regions of 
Europe and N America] 

no. 9 P. conferta (11) 
(tclcorn. L. conferw) 

Loccasionally also recorded on hosts other 
than crucifers; only known from Europe) 

no. 2 P. lingam (I + II, In) 
(teleorn. L. mac11/a11s) 

L world -wide seed-borne pathogen I 
no. 16 P . . rnblingam (l + fi) 

(tclcom. L. s11bmac11/ans) 
(known from Europe and N America] 

no. I P. macrocapsa (fl) 
(only recorded in Europe] 

no. 8 P. drobnjacensis (l + II) 
[so far only known from Europe] 
no. 20 P. pedic11/oris (1~ 11) 
(plurivorous in arctic-alpine regions o f 

Europe) 

no. 27 P. r1111111/lmt1 (add.) 
(tclcom. L socclwri) 

(recorded in Africa. Asia and S America] 

no. 11 P. leomtri (II) 
(tclcorn. L slovacica) 

(only recorded in Europe( 

no. 4 P. asrragalina (LI) 
lplurivorous in mountainous regions of 

SW Asia( 
no. 28 P. melilori (add.) 

(tclcorn. L weimeri) 
( recorded on various legumes in Australia, 

Europe and N America) 

441 
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idem (Disease: Brown Roo1 Roi) 

Polemoniaceae 
Phlox spp. (Disease: Dieback) 

Ranuneulaceae 
esp. Aconi111m and Ran1111c11l11s 

spp. 

Scrophulariaccac 
Melampyrum spp. 

Pedic11la ris spp. 

Rhi11antl111s spp. 

Veronica spp. 

Um belliferae 
esp. Angelica spp. 

e.g. Da11c11s carora 

esp. Foenic11l11m v11lgare 

Urlicaceae 
esp. U. dioica 

no. 3 P. sclerorioides (11. llI) 
I plurivorous in arctic regions of Eurasia 

and N America; mos1 pathogenic records 
refer 10 legumes] 

no. I Sa P. ac111a subsp. ac111a f. sp. 
phlogis (U) 

(only recorded in Europe; 1eleom. unknown) 

no. 14 P. longirosrrara (II) 
[only recorded in southern Europe] 

no. 10 P. perrakii (Il) 
(?1eleom. L s11jji,!1a) 

[only recorded in Europe) 
no. 20 P. pedic11laris (]""'Tl) 
(plurivorous in arctic-alpine regions of 

Europe] 
no. 6 P. r111111eri (11) 

(?1eleom. L affinis) 
[only known from Europe( 
no. 13 P. veronicicola (11) 
[only recorded in Europe] 

no. 15b P. ac111a subsp. errabunda ( LI) 
(tclcom. L. dolio/11111 subsp. 
errab1uula) 

[plurivorous in 1empera1e regions of Europe 
and N America] 

no. 29 P. rosrrupii (add.) 
(teleom. L libanoris) 

[only recorded in Europe) 
no. 19 P. doliolum (II) 

(leleom. L conoidea) 
[plurivorous in temperate regions of 

Europe and N America ) 

no. 15a P. ac111a subsp. ac111a (ll) 
(1clcom. L. doliol11m subsp. 
doliolum) 

(lcnown from Europe and N America) 
no. 17 P. piskorzii (II) 

(teleom. L. ac111a) 
)known from Europe and N America) 
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B. on deciduous trees and shrubs 

Plurivorous species: (but often 
with some host-preference 
see below) 

W ith specific or preferred host 

Bignoruaccae 
Catalpa big11011ioides 

Caprifoliaccae 
Lonicera caprif olia 
Samb11c11s nigra 

Rosaceae 
Ma/us p11mila (Disease: Bark 

Canker) 

Ma/us p11mila and 
Pyrus communis 

Rutaceae 
Citrus spp. esp. C. limonia 

(Disease: 'Mal Sccco') 

Salicaceac 
Salix alba 

Salix spp. 

Ulmaccae 
U/m11s spp. 

no. 23a/b P. e111erole11ca var. e111erole11ca 
and var. i11j111orescens 0--+Il) 

(widespread in Europe and apparently also 
common in N America I 

no. 26 P. pezizoides (II) 
(especially near river banks in Europe (central 

and southern regions) and N Amciica 
(north-west USA)I 

no. 25 P. rubefaciens (1--+Il) 
[widespread in Europe! 

no. 23a P. e111erole11ca var. e111erole11ca 
(HII) 

lplurivorous in Europe and N America] 

idem 

no. 22 P. coonsii (II) 
(so far only known from N America and 

Japan] 
no. 23a P. e111erole11ca var. e111erole11ca 

(1--+rl) 
lplurivorous in Europe and N America I 

no. 21 P. rracheiphila (1--+ll) 
(throughout the Mediterranean and Black 

Sea areas] 

no. 24 P. intricans (11) 
[incidentally also isolated from tl'\..--cs of 

other genera; only known from Europe! 
no. 26 P. pezizoides ( IJ) 
( plurivorous: esp. recorded near river 

banks in central and southern Europe and 
nonh-wcst USA) 

no. 23a/b P. enteroleuco var. e111erole11ca 
and var. i11j111orescens (1--+U) 

(plurivorous in Europe and America I 
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FUNGUS-HOST INDEX 

A. on herbaceous plants 
P. acwa subsp. acwa (15a) Urrica spp. (Urticaccae) 

(teleom. L dolio/11111 subsp. dolio!ttm) 
f. sp. phlogis 

P. acwn subsp. errnb1111da (15b) 
(1eleom. L. dolio/um subsp. 
errabllfula) 

P. agnira (5) 
(teleom. L ag11ira) 

P. a11111,lla1a (27) 
(tclcom. L sacchnri) 

P. astragalinn (4) 
P. conferra (9) 

(1clcom. L conferra) 
P. congesta ( 12) 

(teleom. L. congesra) 
P. dolio/11111 ( 19) 

(lclcom. L conoiden) 

P. drobnjacensis (8) 
P. leo1111ri ( 11 ) 

(tclcom. L slovacica) 
P. lingam (2) 

(tclcom. L 111ac11/a11s) 
P. /011giros1rara ( 14) 
P. macdonaldii (7) 

(lclcom. L lindquisrii) 
P. macrocapsa ( I ) 
P. meliloti (28) 

(te lcom. L. weimeri) 
P. pedicularis (20) 

P. perrnkii ( IO) 
(?te lcom. L. s11ffi 1/1a) 

P. piskorzii ( 17) 
(1elcom. L acura) 

P. rostmpii (29) 
(tc lcom. L liba1101is) 

P. runneri (6) 
(?1elcom. L. affinis) 

P. sang11i110/ema (30) 
(1eleom. L p11rp11rea) 

P. sclerorioides (3) 

Phlox spp. (Polemoniaccac) 
e.g. Angelica sylvesrris (Umbcllifcrac) and 

Solidago spp. (Composiiae) 

c. g. £11parori11111 cannabinum (Composi1ae) 

Sacchar11111 officinarum (Gramincac) 

e. g. Astraga/us spp. (Lcguminosae) 
e.g. Beneroa incana (Crucifcrac) 

e.g. Achillea spp. (Compositae) 

e.g. Angelica sylvestris (Umbelliferae). 
Foe11ic11/111n vu/gare (id.) and So/idago 
spp. (Compositac) 

Gemiana spp. (Gcniianaccac) 
e.g. Ba/Iota nigra (Labiatae) and leonuris 

cardiaca (id.) 
Brassica spp. (Crucifcrae) 

Aco11i11m, and Rm11mc11/11s spp. (Ranunculaceae) 
Helianthus a11111111s (Compositae) 

Mercurio/is perennis (Euphorbiaceac) 
e.g. Meli/0111s spp. (Lcguminosae) 

e.g. Pedicularis spp. (Scrophulariaceac) 
and Genriana spp. (Gentianaceae) 

Melampyrum spp. (Scrophulariaceae) 

Urrica spp. (Unicaceae) 

e.g. D011c11s carora (Umbclliferae) 

Rhi11a111/111s spp. (Scrophulariaceae) 

e.g. Cirsillm spp. (Compositae) 

e.g. Meli/0111s spp. (Lcguminosae) 



13ocrcma. De Gruytcr & Van Kestcren: Con1ribt11ions Phoma Ill- I 

P. s11bli11gam ( 16) 
(tclcom. l. s11bmac11/a11s) 

P. sydowii (18) 
('?teleom. l. senecionis) 

P. vasinfecta (31 ) 
P. veronicicola ( 13) 

B. on deciduous trees and shrubs 

P. COOIISii (22) 

e.g. Sisymbri11m spp. (Cruciferae) 

Senecio spp. (Compositae) 

Chrysanthemum spp. (Composilae) 
Veronica spp. (Scrophulariaccac) 

Ma/us p11mila (Rosaceae) 
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P. e111erole11ca and varieties (23) e.g. Catalpa bignonioides (Bignoniaccac). 
lonicera caprifolia (Caprifoliaceac). Ma/us 
pumi/a (Rosaccac) and Ulm11s spp. (Ulma­
ceac) 

P. intricans (24) 
P. pezizoides (26) 
P. rubefaciens (25) 
P. tracheiphila (21) 

Salix alba (Salicaceae) 
e. g. S,ilix spp. (Salicaccac) 
e .g. Ma/11s pumila (Rosaceae) 
Cirrus spp., esp. C. limonia (Rutaceae) 

DESCR IPTIVE PART 

Section Plenodomus ( 1- 26) 

I. Phoma macrocapsa T rail - Fig. 2A 

Phoma 11u1croc"pso Trail. Sco11. Nat. 8 111. 2) (1886) 237. - Plt nodomus macrocapsa (Trail) Rup­
precht. Sydowia 13 (1959) 20 2 1. 

Description in vivo (Mercurialis pere,111is) 
Pycnidia-a only (on dead stems. scauered or in groups). relatively large, (400-)600-

700 µm diam .. depn:ssed globosc, with naucned base and a conspicuous broad and long 
cylindrical neck. usually with a somewhat swollen top (phallus-like), the neck reaching 10 

a height of 400- 700 µm. Wall explicitly scleroplcctenchymatous with a convex thickening 
cons isting of diverging rows of somewhat elongated ce lls at the base. The cell wa!Js of the 
scleroplcctenchyma have Lite same thickness throughout Exudate cn:am or whitish. Coni­
dia e llipsoidal to subcylindrical. (3- )4- 5 x ( 1-) 1.5- 2 µm. us ualJy with two conspicuous 
polar guttulcs. 

Description in vitro 
OA: growth-rate 12- 15(-20) µm , regular with fine, compact. dark olivaccous grey or 

greenish grey at:riaJ mycelium; reverse greenish olivaccous with primrose margin. In fresh 
isolates numerous scaucrcd relatively large sclcroplcctcnchymatous pycnidia-11 develop on 
the agar. resembling the pycnidia in vivo. hut usually wilh a less pronounced neck. Coni­
dia as in vivo. 
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Ecology and distrib111io11. Very common in Europe on dead stems of Merc11rialis per· 
tnnis (Euphorbiaceae). Regarded as a harmless specialized nec rophyte. but under some 
conditions the fungus apparently causes damage to the hosL 111e fungus prohably occurs 
everywhere on the host. "'Re markable for itS large pycnidia"' (Grove. 1935). 

Representative culture. CBS 640.93. 

2. Phoma lingam (Tode: Fr.) Desm. - Figs I. 28 

Tclcomorpb: Ltptosphatrra 11uici1/ans (Dcsm.) ,es. & de NCJI. 

Phoma lingam (Tooe: Fr.) Dc~muitrcs. Annis Sci. naL ( Bot.) Ill, 11 ( 1849) 281. - Sphaeria lingam 
Tode. Fungi mcd:lcnb. 2 (1791) 5 1: Todc: Fr .• Syst mycol. 2 (2)( 1823) 507. - Pltnodomu.dingom (Todc: 
Fr.) lll)hnel, Sber. Akad. Wiss. Wien (Math.-naiurw. Kl.. Abt. I) 120 (1911) 463. 

Depa~" br(ISsicicol" l>csm:vi~rcs, Pl. cryptog. N. France (ed. I J Fasc. 3 (1826) No. 185 [:is ·/m1ss1-
catco/a"J. - Otpauo w,g"ns var. brassicat Kickx. Fl. crypt. Env. Louv. 125 ( 1835) 125 [:t, ·y /Jrass,cae·: 
name change! . - Septoria bramcae Wcstcndorp & Wallays. llerb. crypt. Belg. Fas,:. 6 ( 1847) No. 294 
(name change]. - Phyllos1,c1a bramcat Wcstendorp. Dull. Acad. r. Sci. Leu. Ocauit Ans Oclg. 18 (1851) 
397 (namcchangcJ. 

Sc/erot,um sphatriat/omre Libert. Pl. cryptog. Ard. Fasc. 3 (1834) No. 237. 
Pltnodomus rabtnhors11i Preuss. Linnaca. llalle 24 (1851 ) 145 . 
Aposphatria brass,cae lbUmcn. Hedwigia 12 (1880) 189- 190. - Phoma bramcat ( rhOmcn) Sac­

cardo. Syllogc Fung. 3 ( 1884) 119 . 
Pho,rui dtnsi11scula Saccardo & Roumcgu~rc. Revue mycol . 6 ( IRR4) 30 [as "Plroma (Aposph.)"I I= 

Rcliq. l.ihen Ser. IV No. 86; bolotypc in herb. Saccardo. PAD]. 
Phoma napobrassicat Rosuup. Tidsskr. Landokon. 11 ( 1892) 330. - Plro11ui lingam var. ,rapobrarn­

cae (Ro.~trup) Grove. Br. Coclomycctes I ( 1935) 70. 
Selected literature. Bocrcma & van Kcstcren ( 1964). 

Description in vfro (especially Brassica spp.) 
Pycnidia-1 (on leaf spotS. stem- and pod lesions. seed. usually soliLary and arranged in 

rows) variable in dimensions. mostly 150- 350(- 400) µm diam .. generally subglobose 
or Oask-shapcd with broad base. at maturity us ually with l distinct poroid papilla (occa­
sionally more) which may grow out into a long neck; sometimes connuent becoming 
irregular. up to 600 µm diam. with several papillae (or necks): mostly black but some­
times noticeably lighter. greyish-brown (pycnidia then often with a somewhat swollen or 
club-like neck]. Pycnidia-11 (on woody pans of last year's dead stems. occasionally roots) 
relatively large. (200-)300-700(-1000) µm diam .• mostly subglobose with an irregular 
Oattened base. hut sometimes beetroot-like, not or only slightly papillate; with narrow 
pore or opened by rupture. At length the pycnidia often collapse and hccome discoid or 

Fig. I. Pho11u, lingam, type species or section Plenodom11s. Vcnical sections of Its pycnidial types on 
cabbage. Thin-walled pycnidia-1 occur on seed and in :L<;SociaLion with disease symptoms. Note the series 
of cells protruding into the pycnidial cavity. On old s tem lesions the pycnidia may become thick-walled 
by tbc development of new cell layers. l- >11. Note the fan-like arrangement o f elo ngated cells at the base 
of the pycnidium and the hyphal o utgrowths in Ilic papilla. Secondary thickening of the cell walls in the 
pcridium rcsullS in scleroplectencbyma as in the relatively large pycoidia-lJ found o n old dead s tems o r 
roots a t the end o f Ille next season. Note the resemblance with stone cells in higher plants. The process or 
wal l tllickening may a lso occur in pycnidia l initials: development of sterile pycnosclcro tia. Ill 0)rawings 
panl>• after Oocrema & van Kcstcrcn. 1964. partly original). 
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turban-like. Sometimes they remain closed and sterile: pycnosclerotia ( ID). Wall ± explic­
itly scleroplec1enchymatous: above and around polygonal thick-walled cells with a very 
small lumen (like stone cells). at the base a convex thickening consisting of diverging 
rows of less-thickened elongated cells. Exudate mostly red-violet (amethyst coloured) but 
also whitish or pinkish. Conidia ellipsoidal 10 subcylindrical. occasionally with two small 
polar guttulcs, (2.5-)3.5-4.5(-5) x 1- 1.5(-2) µm. 

Pscudothccia (suhcpidermal on stems during overwintering) up to 600 µm diam., de­
pressed globosc with nauened base and inconspicuous conical neck. Wall more or less 
sclcroplectenchymatous. Asei 120- 135 x 12- 16 ~tm. 8-sporcd. quadriscriatc above. bi­
seriate below. Ascosporcs 45- 55 x 6 - 7 µm. narrowly fusiform. 5-scptate, yellowish­
brown with guttulcs (for a recent detailed description sec Shoemaker. 1984). Occasionally 
multiloculate pycnidia. containing microconidia. c. 1.5- 3 x 1- 1.5 µm. occur side by side 
with young pscudothecia. [The former look Like spermogonia. but the microconidia arc 
able to germinate and give rise to normal pycnjdial cultures; compare Smith & Sutton. 
1964 and Ndimande. 1976.J 

Descriprion in virro 
OA: growth-rates clearly different and related 10 the virulence of the isolates. 
Slow-growing isolates ('aggressive (virulent) strains· 1. growth-rate c. ( 15-)25 mm 

diam .. often irregular with dcndritic pattern but also regular: usually copious aerial mycc­
lium varying in colour. white. grey. greenish (dull green-dark he rbage green). yellowish 
(straw, amber, lutcous) or brown (fulvous. amber). Usua!Jy abundant production of pyc­
nidia-1 on and in the agar. mostly solitary, globosc-papillatc. black and relatively small. 
150 250 µm diam .. sometimes larger and/ or connuent. 

Fast-growing isolates I 'weakly aggressive (avirulcnt) strains']. growth-rate e. 50(- 70) 
mm diam., characteri1.cd by a yellow-brown diffusible pigment with intensi ty of colour 
varying from pale straw 10 c innamon; horizontal growth regular with a little white or grey­
ish aerial mycclium. often sectoring with pycnidia of different dimensions. Pycnidia-1 
developing on and in the agar. black. relatively large. globose-papillate. up to 350- 400 
µm diam .. or smaller and then often nask-shaped. 150- 250 µm diam., black or grcyish­
brown. 

In old cultures of both types of isolaies the pycnidia occasionally show a thickening of 
the cell walls in the peridium (~fl:± scleroplectcnchymat0us). Swollen cells. which are 
terminal or intercalary, solitary or in clusters and one- or more-celled arthrospores (Ndi­
mandc. 1976) may occur in the aerial mycclium. 

Ecology and dis1rib111in11. A cosmopolitan pathogen of cultivated Brassica spp.: Dry 
Rot and Canker (Am.: 131ack Leg) attacking cotyledons. leaves. stems. roots and pods. 
From pod lesions the fungus may spread into the seeds. The fungus is also recorded on 

rig. 2. A. Plwma macrocap.ta. Remarkable for its large pycnidia. char.1c1eri,;cd by long broad cylindrical 
necks with somewhat swollen lops. Conidia usually with two conspicuous polar guuulcs. - B. Phoma 
/ingam. Tbc cabbage pathogen displays a wide diversity in pycnidial types. Pycnidla-1 arc mostly globose­
papilla1c. bu1 some strains produce pycnidia with elongated swollen necks. The shape of the relatively 
large sclcroplectcncbymatous pycnidia-11 is variable. sometimes beetroot-like or turban-like. bu1 always 
ne,ck-lCS.(. Pycnidia and pycnosclcrotia bar 100 µm. conidia bar 10 µm. 
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various other cultivated and wild crucifers. The pseudopan:nchymatous pycnidial type I 
occurs in association with the disease symptoms and in vitro. The fungus is heterothallic 
and displays considerable variability in morphology of anamorph and tclcomorph. cultural 
characteristics and pathogcnici ty. This is probably favoured by the world-wide domestica­
tion of the brassicas and explains why at present the intraspccific variability of this fungus 
is much wider than the interspecific differences between some allied scleroplectenchyma 
producing Phomalleptosphaeria species [compare P. s11bli11gam (no. 16; tclcomorph 
L submaculans) with P. conferta (no. 9; telcomorph l. conferta) and compare the intra­
specific differences within the dog with the interspccific differences between the wolf and 
jack.alJ. For literature references on recent pathogenicity studies of this Brassica pathogen, 
sec Bocrema. Pieters & Hamers ( 1993) sub leptosplweria mac11lans. 

Represenrati\le c11lt11res. C BS 532.66, C BS 156.94. C BS 260.94. 
Note. Not included in the above description arc strains producing only scleroplecten­

chymatous pycnidia and pycnosclerotia. and strains producing pseudothecia with extreme­
ly large ascosporcs with more septa than usual [formerly differentiated as a separate spe­
cies: leptosplraeria napi (Fuckcl) Sacc.J. Finally it should he noted that all records of the 
fungus on non-crucifcrous plants appeared 10 be based on misidentifications. The state­
ment in old literature that the scleroplectenchymatous pycnidia of P. lingam also occur 
on old wet wood refers to their superficial resemblance 10 pycnidia of Plwma pe::.iwides 
(no. 26). 

3. Phoma sclerotioides Preuss ex Sacc. - Fig. 3A 

Phomt1 sclerotioidts Preuss ex Saccardo. Fungi llerb. Brux. (1892) 2 1: Sylloge Fung. 11 ( 189S) 492. 
- P/eno,lomus sclerotioides Preuss in Rabenh .. Klouschii llerb. mycol. Cent 13 (1&49) No. 1281 lnomcn 
nudum). 

Plerwdomus meliloti Markova-Lctova. Dole,_ RasL 16 (1928) 19S. 
Plenodonms meliloti Dearness & Sandford. /\nnls mycol. 28 (1930) 324- 325 (homonym). 
Plenodom11s sorghi Morochkovsltii. Trudy bot. lnsL /\kad. Nauk SSSR I ( 1933) 277- 278. 
Selected literature. Bocn:mn & van Kes1crcn ( 1981 ). Docrema & Locrnkkcr (1985). 

Description in \livo (especially on Melilows alba) 
Only pycnidia-11 (mainly on roots. occasionally on basal stem pans. usually in dense 

clusters and nearly superficial). relatively large. (200- )350- 800(- 1000) µm diam .. 
subglobose 10 depressed globose with llauened base (occasionally thickened at basal 
margin), initially closed. pores developing as short papillae or. usually. as long thin tu­
bular necks of various lengths (up to 800 µm). Sometimes the pycnidia remain closed and 
s terile: pycnosclerotia (Ill). Wall of mature pycnidia shows different scleroplcctenchyma-
1ous cell structures; on the outside polygonal thick-walled cells with a very small lumcn 
(like stone cells) and on the inside similar polygonal cells with relatively tnin walls; al the 
central base the latter cells may be elongated and form a palisade. Protopycnidia arc at first 
completely filled with relatively large polygonal thin-walled cells: the proliferate layer. 
made up of very small cells. arises in the centre and has initially a cap-like shape, the 
resulting central cavity gradually enlarges. app:irently at the cost of the large thin-walled 
cells. Conidiogenous cells well-differentiated. cone-shaped. Exudate cream or yellowish. 
Conidia e llipsoidal to subcylindrical, 4.5- 6 x 1.5- 2.5(- 3) ~1m, eguuulatc or with I 4 
polar guuules. 
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Description i11 vitro 
OA: growth-rate 15- 24 mm. aerial mycclium scarce. cottony or fluffy, green-yellow­

ish; reverse ochraccous. sometimes with a luteous or amber zone. All strains tested pro­
duced antibiotic E: on application of a drop of NaOH green -) red (E+ reaction). Fresh 
isolates usually produce abundant pycnidia-11 and pycnosclerotia (10). often covered with 
hyaline. ochraceous or brownish dropleLS. Conidia as in vivo. 

Ecology and distribution. onhem pans of Eurasia and North America. common on 
rooLS and occasional on lower stems of various herbaceous planLS. Well-known as pluriv­
orous low temperature parasite: Brown Root Rot. The fungus is particularly destructive 
on hcrhage legumes. notably sweet clover. Me/i/0111s alba and luec me, Medicago sativa. 
following winter dormancy. It may also be pathogenic on grasses and cereals exposed to 
low temperature (Smith, 1987). 

Represe111a1ive c11l111rt. CBS 144.84. 

4. Phoma astragalina (Gont.-Frag.) Boerema & v. Kes1. - Pig. 38 

Phoma asrragalinn (Gon1 .. -Frag.) Oocn:ma & van Kcstcrco. Pcrsoonia 11 (3) ( 198 1) 317. - Ceurho­
spora astragalina Gon1.Ales-rragoso. Boin. R. Soc. esp. Hist oat. 18 (1918) 84. - Ple11(){lt111111s as1raga­
li1111s (Gonz .• rrng.) Petr.ik in Rcchingcr. Baumgartner. l'ctrak & Szatala. /\nnln naturh. Mu~. Wien 50 
(1940) 498- 499. 

Plenodomus diamh, Dub:\k, /\nnln K.K. naturh. llofmus. Wien (Annin Naturh. Mus. Wien( 28 
(1914) 204. - Phoma diamh, (Bul>AA) Bubik. Annis mycol. 13 (19 15) 30: not P/101110 dia111/11 Saccanlo 
& Malbrnnchc. /\tti R. 1st. ,·cneto Sci. VI. I (1883) 1276 [= Phomopsis sp.J: not Pho11u, di1111t/11 Elli~ & 
Everhart. Langi. CaL Pl. Basse-La (1887) 32 (nomcn nuduml: not Phoma diam/11 l.agicrc. Annis Ee. 
natn. Agric. Grignon Ill . 5 (1946) 160 I= J>ho11wps1s sp.J. 

Ple11odo11111s khorasa11ic11.f Petrak in Rcchingcr. 03umganncr, Petrak & $7.at:tla. /\nnln naturh. Mus. 
Wien 50 (1940) 499- 500. 

Selettt'd literature. Docrcma & van Kestcrcn (1981). 

Description in vil'o (especially on Astraga/us spp.) 
Only pycnidia-U (mostly on dead stems. scattered or in groups. subcpidcrmal or s ub­

cortical), but scleroplcc1enchym3 not as conspicuous as in most other specit:s of tht: sec­
tion. 150- 300 µm diam .. extremely variable. sometimes mainly depressed globose 10 
ellipsoidal. but also more irregular in shape and larger. up to 600 µm diam .. usually with 
a llattcnt!d base and slightly papillated pore. often aggn.:gatcd or conlluent. Wall or mature 
pycnidia sometimes with im:gular outgrowths bulging into the cavity giving it a muhiloc.:­
ular appearance. Young pycnidia (protopycnidia) arc initially completely filled with more 
or less parallel rows of somewhat elongated cells. Exudate whitish. Conidia small. e llip­
soidal. 2- 3 x 0.5- 1 µm , usually with two minute polar guttulcs. 

Descrip1io11 in vitro 
OA: freshly isolated cultures only produce sterile myc.:elium at room temperature. 111e 

fungus probably requires a period of low temperature and/or special nutritional condi­
tions for fructification. 

Ecology and distrib111io11 . Found on various herbaceous plants (dead stems and occa­
sionally petioles) in the higher mountainous regions of south-western Asia (Ir.in. Turkey. 
Afghanistan). Most host records refor to As1ragnl11s spp. 
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5. Phom a agnita G onz.-Frag. - Fig. 3C 

Tcloomorph: Lep1osphaerra agnira (Dcsm.) Ccs. & de Not. 

Phoma agnira Goni.11es-f-ragoso. Mems R. Acad. Cienc. Anc.s Darcelona 15 (1920) 432. 
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Pltnodom11s chotldri/lae Dicdickc. Annis mycol. 9 ( 19 11 ) 140: Krypi.-1·1. Mark Orandcnb. 9. Pilzc 7 
(2) (1912: \'OI. dated '1915') 236: not Phoma chondri/lae llo116s. Ann is hist. -nat. Mus. natn. hung. 4 
(1906) 3371= Phomop.ns chondrr/lae (llo116s) S. Dias & Lucas in Agronomia Ju.sit 37 ( 1975) 99). 

Phoma ac111a f.perasires Roumcgoorc. Fungi gall. cxs. Cent. 11 ( 188 1) No. 1007: Revue mycol . 3 
(1881) 30 lnomcn nudum). 

Description in vil'o (especially E11pmori11111 cannahin11111) 
Pycnidia-n only (on dead stems. usually densely crowded. fast immersed. later super­

ficial). mostly 125- 250 µm diam .. de pressed globose and relative ly small , closed or with 
a sharply dclimit..:d papillate pore with somewhat protruding lip; later often coalescing 10 
large na11ened-elonga1ed or irregular. more or less muhilocular pycnidial 'stromata ' . up 
10 1000 µm diam. Wall made up of polygonal scleroplcctenchyma cells of variable dimen­
sions. parallel rows of e longated cells u ually occur around the pany-walls. Exudate (pale) 
reddish or amethyst coloured. Conidia variable. 4 7 x ( 1.5- )2 µm. usually oblong-ellip­
soidal, straight or slightly curved. with two inconspicuous guuules. 

Pseudothecia (also on dead stems). 350- 500 µm diam .. depressed globosc with a 
strong ridge, nauencd base and a shon strongly papillate pore. Wall scleroplcctenchyma-
10us. Asci 110- 125 x 9- 11 µm, 8-spored, ± biseriate. Ascospores 31 - 35 x 4- 5 µm , 
narrowly subcylindrica.l. 6-septate. third cell from above slightly swollen. yellowish brown 
with 2 gunules per cell (for recent description sec Shoemaker, 1984). 

Description in vitro 
OA: growth-rate 30-40 mm diam.: greenish-transparent; aerial mycelium sparse, 

tcnuous-foh..:d. whitish to yellowish-grey; reverse vinaccous buff, pale salmon, but in the 
centre yellow or greenish olivaccous. On application of a drop of NaOH the reddish dif­
fusible p igments tum blue. Thick-walled pycnidia. type II. usually occur in abundance 
on and in the agar; they are more or less pilose but olhcrwise resemble those in vivo. also 
often confluent. forming irregular or cate nate aggregates. Small pycnidia sometimes occur 
in aerial myce lium. In vit.rO the conidia arc even more variable in shape and dimensions 
than those in vivo; being ellipsoidal. oval to ovoid or pyriform, and commonly straight. 
(3.5- )4 - 6(- 7.5) X ( 1.5- )2(-3) µm . 

Ecology cmd dis1rib111ion. Common in Europe on dead stems of Compositac, especial­
ly E11pmori11111 ca1111abim1111, but also reported and isolated from members of various other 
herbaceous plant families (c. g. Labiatac, Papilionaceac and Umbclliferae). Pol-sibly cx­
clusiw 10 Europe: North American records of this fungus arc in doubt (Shoemaker. 1984). 

Representaril'e <:11/111re. C BS 121.89. 

Fig. 3. A. Phoma sc/erotio,des. This low tcmpcramrc palhogcn produces large scleroplec1enchyma1ous 
pycnidia-11 and pycnosclcrotia-111. The pores of the pycnidia usually develop on long thin tubular necks. 
- O. P//0,110 asrragalina. Characterized by very small conidia and extremely variable pycnidia-11, onen 
aggregated. or irregular with the appearance of being multi locular. - C. Phoma agnita. Pycnidia-11 ini­
tially relatively small, closed or papillatc-poroid with somewhat protruding tip, onen coalescing to large 
multjJocular pycnidial Sttomata. Nmc the V31iablc shape of the conidia. 
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6. Phoma ruttneri (Pc1rak) Bocrcma & v. Kest. - Fig. 4A 

Possible tcleomorpb: uprosphauia af/inis P. Karsten. 

Phoma ruuneri (Pcuak) Ooercma & van Kcstcrcn. Pet"SOOnia 11 (3) (1981) 324. - Pltnodom11s r1111-
nt ri Petrak. Sydowia 8 (19SS) S82-S83. 

Stltcttd lituamrt. Bocn:ma & van Kesteren. 1981. 

Description in vivo (Rhina111l111s spp.) 
Pycnidia-11 o nly (on dead stems, scattered. subcpidc nnal). mostly 250-350 µ m diam .. 

depressed globosc with a distinct papillatc or tnmca tc-conical pore. Wall unifonn in thick­
ness and made up o f seve ral layers of polygonal sclcroplcctenchyma cells o f variable 
sizes. Co nidia 5-7 x 1.5- 2 µm , subcylindrical. usually some what curved. eguuulate. 

[Pscudothccia (also on dead ste ms) up to 400 µm diam .. conic with a nauened base 
and a short truncatc-conicaJ neck. Wall ± scleroplcctcnchymatous. Asci 85- 100 x 5 - 6 
µm , 4 -sporcd. biscriatc or triseriatc above. Ascosporcs 40 - 60 x 5 - 6 µm , narrowly rusi­
form and somewhat clavate. 3-scptatc, yellow or nearly colourless. wi1hout guuulcs (for 
recent description of this tclcomorph. sec Shoemaker. 1984).J 

Description in vitro 
OA: c ultures made fro m the supposed teleomorph produced only s terile mycclium. 

Ecology and disrrib111io11. In Europe (Austria. Gennany) found on dead stems of R/,i. 
na111l111s spp. On the type substratum the pycnidia occur together with pscudothccia of 
Leptosphaeria affinis, which is widespread in Europe on Rhi11a111h11s minor. The single 
identity of both morphs is plausible but has not yet been proved by comparison of cultun:s. 

7. Phoma macdonald ii Bocrcma - Fig. 48 

Tclcomorpb: u prosphauia t111dqu,1111 FrcuJ. 

Phoma macdonnldi, Bocrcma. Persoonia 6 ( I) ( 1970) 20-2 1. 
Stltert d littrnlllrt. OocrcllUI. van Kestcren & Locrakkcr (1981). 

Description in vivo (Helia111J111s a11n1111s) 
Pycnidia-1 (lesions on stems . leaves etc .. solitary, scattered or in rows) mostly 70-

170(-200) µm diam., subglobosc. not or only slightly papillate. Exudate dirty whi1ish or 
red-vio let colo ured. Conidia highly variable in shape and dimensions. (4.5- )5-9(-10) x 
1.5- 3(-4) µm. eguuulatc. Pycnidia-Ir (on last year's dead stems) usually larger. 100 
300 µm diam., also subglobosc. usually non-papillatc with narrow pores. Conidia as in 
pyenidia-1. 

Pscudothecia (on dead stems) 130-230 µm d iam .. depressed globosc. not or only 
slightly papillatc. Wall ± scleroplectenchymatous. Asci 70-145 x 7.5- I0.5 µm . 8-spored. 
irregularly unise riate. J\scosporcs 12.5-25 x 3.5-8.5 µm . irregularly fusiform. 1- 3-
(often 2-)scptate, pale yellow with guuulc..~ (for detailed descript ion sec Frc12.i . 1968). 

Description in vitro 
OA: growth-rate 25- 45 mm. aerial mycelium couony, mostly whitish, greyish or 

grccnish-olivaceous; reve rse olivaceous gn;enish-ye llow or glaucous tinged, often with 
white granular o r flaky crystals. Old colonies may s how a pink or red discolouration of 
agar becoming purplish or hluc with a drop of NaOH (lhc presence of anthraquinonc 



Boercma. De Gruy1er & Van Kes1cren: Conmb111ro11.t Phoma Ill- I 455 

cynodontin has been demonstrated together with some unknown ye llow pigments). Usu­
ally abundant production o f subglobose, non-papillate pycnidia. 1~ 11. Conidia highly 
variable, as in vivo. 

Ecology and distrib111io11. A pathogen of Lhe •American' sunflower, Helia111l111s an111111s, 
causing lesions on stems, petioles, leaves and inflorescences: Black Stem. Black Spot, 
see e.g. Marie & Schneider ( 1979). At present the fungus probably occurs wherever the 
commercial sunflower is c ultivatt:d: the records arc from Europe (France. Romania. 
fonncr Yugoslavia). Konh America (Canada, USA) and South America (Argentine). 

Represemmive c11l111re. CBS 386.80. 
Note. ln the past the anamorph has been erroneously rcforred 10 Phoma olemcea var. 

helia111hi-111berosi Sacc., a synonym of the ubiquitous saprophyte Phoma herbamm Wcst­
end. (dcscribed in Contributions 1- 2: de Gruyter e t al.. 19931. 

8. Phoma drobnjaccnsis Bubak - Fig. 4C 

Phoma 1/robnjactnsis BubAA. Bot Kozl. 14 (19 15) 63. [llolo1ype. OPI, origin~lly labelled :is J>/eno­
do11u1s drobnjactnsis. J 

Pyrenochaeta genrra,1ae Chc,,a~sut Bull. Soc. mycol. Fr. 81 (1965) 36. 
Selected /11era111rt. Bocn:ma. van Kcsu:rcn & Locrakkcr (1984). 

Description in vivo (Genriana spp.) 
Pycnidia-1 (leaf spots and basal stem rot, usually aggregated in short rows) relatively 

small. ( 100-)150- 200 µm diam.; subglobosc with a shon papillatc nec k. nec k of mature 
pycnidia black and semi-setose. i.e. o fLen wiLh a number of setae around the pore. setae 
rigid and septate. usually 45- 60 x 3-4 µm. Pycnidia-n (superficial on dead stems) larg­
er. 200- 500 µm diam .. also subglobosc-papillate, but o ften without any Lracc o f setac. 
WalJ of full -grown pycnidium shows randomly polygonal sclcroplectenchyma cells and is 
about the same thickness Lhroughout. Exudate whitish. Conidia (3-)3.5- 4 .5(- 5) x ( I- ) 
1.5(-2) µm, oblong-ellipsoidal, sometimes curved. usuaJly bigunulate. 

Description in vitro 
OA: growth-rate 35- 47 mm, aerial mycclium ve ry tenuous . low. somewhat felled. 

greyish: reverse conspicuous sulphur yellow to citrinc green. With addition of a drop of 
aOH the yellowish pigment quickly turns red. Pycnidia may develop abundantly on the 

agar. 1~ 11. usually with a shon cylindrical neck. glabrous or hairy at the apex. i. e. semi­
pilose (not setose as in vivo), mostJy solitary connccLCd by superfi cial hyphae. Occasional 
aberrant sma.11 pycnidia occur in aerial mycelium. Conidia as in vivo. 

MA: cultures show clearly that the yellowish pigment diffuses from the hyphae into the 
agar and crystallizes out as complexes of needles: on the surface of Lhe agar they may fonn 
greenish yellow seal~. 200- 600 µm diam. In old cultures there is a natural change from 
yellow 10 red. 

Chlamydospores commonly occur in the agar; they arc unicellular. mostly 10- 15 ~1m 
diam., usualJy intercalary in s hon or long. sometimes branching chains, relative ly thick­
wallcd, and olivaccous with one or more greenish guttules. 

Ecology and distribution . Originally described from Gentiana asclepiden in the moun­
Lains of Montenegro. Conner Yugoslavia (semi-sctosc pycnidia). Recently rcpcatcdly re-
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cordcd as a pathogen on different cultivated species of Ge11tiana in England. France. Ger­
many and Lhc etherlands: Leaf Spot. The fungus has occasionally been isolated from a 
cuhivar of lisia111l111s russellianus. 

Represemmive c11/111res. CBS 270.92. CBS 269.92. 

9. Phoma confc rta P. Sydow ex Died. - Fig. 40 

Tclcomorph: Leptosphoeria confena Nicssl ex Sacx:. 

Phoma con/ma P. Sydow ex Dicdickc. Krypt.-Fl . Mark Orandenb. 9. Pil7.c 7 (2) (1912 [vol. daled 
·J915'1) 142: no1 Phoma conftrm Ellis & Everhar1. 11.1.. Jones. Oull . Oberlin Coll . Lab. 9 (1898) 7: 
[nomcn nudum: as ·con[uwm·]. - Phoma conferta P. Sydow. Myco1h. March. Ccn1. 43 ( 1895) No. 
4291 [oomcn nudumJ. 

Description in 1iii-o (especially Beneroa incano) 
Pycnidia-n only (on dead stems. scanercd or scriate. at first covered by the epidermis, 

later superficial), 150- 250(-400) µm diam., s ubglobosc-conical with broad base and 
usually slightly papillate pore. Wall consisLing of polygonal scleroplcctcnchyma cells 
of variahlc dimensions: cells at base similar 10 those at side walls. but with more or less 
parallel arrangement. Exudate whitish. Conidia oblong-ellipsoidal (3.5- )4(- 5) x (I- ) 
1.5( 2) µm, usually with two small gunules. 

PS1!udothccia (also on dead stems) up 10 380 µm diam .. conical lo subg.lobose. Wall 
scleroplec1enchym:11ous. Asci 100- 140 x 14-18 µm. 8-spored. irregularly quadriseriate. 
Ascosporcs 44- 52 x 6 - 7 µm. fusiform. mostly curved, 3-seplate . yellowish, guttulate 
[for reccnt detailed dc.~cription sec Lucas. 1963]. 

Description in virro 
OA: growth-rate 30- 40 mm. cream white: aerial mycclium tenuous, yellow-green; 

reverse grey with yellow 1.oncs. Pycnidia- 11 in concentric 1.ones both on and in the agar 
and in aerial mycelium. resembling those in vivo. but more irregular in shape. Conidia as 
in vivo. 

Ecology and dis1rib111io11. Common in Europe on dead stems of various wild Crucife­
rae. but occasionally also on plants of other families (e.g. Compositae). It is often con­
fused with Phomn s11/Jlingam (no. 16; teleomorph Leprosphaeria submaculans). Both 
fungi commonly occur together on Berreroa ( Farse1it1) incana. They can be easily differ· 
enliatcd hy their tclcomorphs [l. conferra is distinctive in having neck-less pseudothccia 
and 3-~ptatc ascosporcs]. TI1e conidia of their anamorphs arc similar but the pycnidia of 

Fig 4 A. Phoma ru1111eri J>ycnidia-11 dcprcs.<:ed glohosc with a flaucncd ba.~c and a papillatc or truncate­
conical pore. Conidia unifomi subcylindrical. - 8 . Pho11w 11wcdonald1i. lbis paJJmgcn of the commercial 
sunflower produces pycnidia-1 in a.s.'0Cia1ion with di~a.-.c symp1oms: pycnidia-U occur on dead stems. Both 
pycnidial 1ypcs arc ~ubglobosc :uid no1 or only sligh1ly papillatc. Conidia arc highly variable in shape 
and dimensions. - <:. Plw11m drobnjactns,s. l'ycnidia initially thin-waUcd l-+11: in association with 
disca.~ symplOnL, on gentians ~mcumcs with rigid sctac on the papilla: in vitro (right) usually with a 
pilosc neck. n,c fungus produces chains of thick-walled chlamydosporcs. diam. 10- 15 µm. - D. Phoma 
canftrl(I. l'ycnidia-11 ~uhglohosc-conical with broad base and usually slightly p;ipilla1.c pon:. 
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P. conferta arc always scleroplcctenchymatous. type ll. and nt:arly neck-less. when:as thi; 
pycnidial types I and II of P. s11blingam usually have a pronounced neck. 

Representative c11/111re. CBS 375.64. 
Note. The scleroplectenchymatous pycnidia of P. conferra may develop simultaneously 

with the pscudothccia of its teleomorph. but on Berreroa incana they arc more often found 
together with the pseudothecia of l. submac11/a11s [!: such a confusing coexistence also 
occurs with the pycnidia of Phoma ac11ta subsp. ac11ra (no. 15a: teleomorph L do/io/um 
subsp. dolio/11m) and the pscudothccia of Leptosphaeria acura (anamorph Phoma piskor­
zii, no. 17) on Urtica dioica). It s hould be noted that Phoma berteroae Holl6s. described 
in Annis his1.-nat. Mus. natn. hung. 6 ( 1908) 529 may be conspccifie with P. conferra. 
but the original material of P. berteroae appears to have been destroyed during the Second 
World War (information from Museum of Natural History, Budapest) and therefore could 
not be checked for the presence of scleroplectenchyma. 

JO. Phoma petrakji Bocrema & v. Kcst. - Fig. 5A 

Possible iclcomorph: leptosphC1eriC1 suffi1l1a (Nees : Fr.) Nicssl. 

Phoma pe1rakii Bocrcma & van Kcstcrcn. Pcrsooni.1 11 (3) (1981) 3211- 3221. - Pltnodo,111,s niessli1 
Petrak, Annis mycol. 20 (1922) 322-323: nOI Phoma nitsslii Saccardo. Micbclia 2 (3) (1882) 618 I= prob­
ably Phoma exigua Dcsm. var. exigua. ~ 1. Phy//os1ic1oides. sec van dcr Aa ct al.. 19901. 

'Plenodomus sy/l'a1icus' seo~u Rupprecht. Sydowia 13 (1959) 21 las ·sylva,ica'; misapplied. see NOie 
below). 

Selected literature. Boerema & van Kcsieren (1981). 

Descrip1io11 in vivo (Me/ampymm spp.) 
Pycnidia-ll only (on dead stems, solitary, scattered or in groups). 200- 350 µm diam .. 

depressed globose, with flattened base and a distinct papillate neck. usually with dark 
lined tube-shaped pore. The pycnidia show much resemblance wiLh Lhosc of the pluriv­
orous Phoma acuta subsp. errab11nda (no. 15b; teleomorph Leptosphaeria do/io/11111 subsp. 
errab,mda). but diffe r by Lhe absence of a convex basal wall Lhickcning; the explicitly 
scleroplectenchymatous wall has uniform thickness. Exudate salmony coloured. Conidia 
(3.5- )4- 5 x 1- 1.5(- 2) µm. e llipsoidal to subcylindrical, straight or s lightly curved. usu­
ally with two polar guuulcs. 

[PseudoLhecia (also on dead stems) up to 450 µm diam .. truncate-conical. Wall sclcro­
plectenchymatous. Asci 80- 100 x 6- 8 µm, 8-spored. biseriate. Ascosporcs 25- 30 x 4 -
4.5 µm, narrowly fusiform. 3-septate, central cell nearly as long as end cells. yellowish 
without guttules (for recent description of this supposed 1cleomorph sec Shoemaker. 
1984)]. 

Description in vitro 
QA: repeated attempts to isolate this fungus at room temperature have bc.!en not suc­

cessful. [Also an obvious difference with the plurivorous P. acura subsp. errab11nda which 
can always be grown easily in culture.] 

Ecology and disirib111ion. Widespread in Europe on species of Melampymm (semi­
parasitic. especially on roots of Gramineae). The scleroplectenchymatous pseudothccia of 
Leptosphaeria s11jf11ita frequently occur in close association with the pycnidia. but a single 
identity must still be proved. 
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No te. Phoma petrakii has often been confused with P. sylvatica Sacc. !sect. Sclero­
phomel/a, compare de Gruytcr & Noordeloos ( 1992: 89)1. The pycnidia of P. sylvaricn 
are smalle r than those of P. petrakii and not scleroplcctenchymatous, but their conidia 
have approximately the same dimensions. The combination Ple11odom11s sylvatic11s (Sacc.) 
Rupprecht was based on a misidentified collection of P. petrakii. 

11. Phoma leonuri Let. - Fig. 58 

Tcloomorpb: Ltprosphaeria s/01·acica Pleb. 

P/Joma ltonuri Letendre in Roum .. Fungi gall. cxs. (1884) No. 3068: Revue mycol. 6 ( 1884) 229. -
Pltnodo11ws /eonim (I.ct.) Mocst & Smarods in Moes1.. Magy. bot. l.ap. 31 ( 1932) 38. 

Phoma complanara var. ac111a Auerswald. Fungi europ. cx~./Klo1zschii llerb. m)•col. Cont. Cent. 4 
(1861) No. 343 (as 'complanatum' and var. ·acarum·: obviously introduced as a new variety ("A typica 
specie non nisi osliolo clongato diversa") representing 'Sphaeria acu111111 Pers. p.p.' on Ba/fora nrgra 
subsp./oer,dal. 

Phoma acu1a f. ballotae TbUmen. Verb. K. K. 1.001.-bot. C'rcs. Wien 25 ( 1875) 550 (as ·ac11tu111 Awd'. 
see above) . 

Phoma acma f. ballorat r. Sydow. Mycolh. March. (1889) No. 2571 (as 'ae11111111·: norncn nudumJ. 
Phoma acura f. bal/01at Allcscher. Rabcnh. Kryp1.-Aora (ed. 21. Pilzc 6 [Lief. 63] (1898 (vol. dated 

' 1901'))271 (nomcn nudumJ. 
Stlwtd li1era111re. Bocrcma. van Kcsteren & Loerakkcr (1981). 

Description in vivo (~peciaJly Leon11ms cardinca) 
Pycnidia-II only (on dead s1ems. usually aggregated in short rows. subcpidermal, later 

superficial). mostly 200- 300 µm diam .. subglobosc with nauencd base. and cylindri­
cal scmi-pilose necks. often up to c. 500 µm long. Wall at the nauened base and in the 
'shoulder· -region s trongly 1hickcncd, but otherwise uniformly made up of polygonal 
sclcroplectenchyma cells of diffe ring dimensions. Exudate white-yellowish. Conidia 
oblong to e llipsoidal. (3.5- )4 - 5.5 x 1.5- 2.5 µm, usually with 1wo minute polar gut· 
tules. 

Pseudothecia (also on dead stems) mostly 275- 375 µm diam .. subglobose. non-sul­
cate, with distinct. occasionally papillate pore. Wall ± sclcroplcctcnchymatous. Asci (60- ) 
75- 100 x 5.5- 7.5 µm , 8-sporod. biscriatc in the upper part. uniseriatc below. Aseosporcs 
18- 22(- 28) x 4.5 - 5.5 µm. broadly fusiform. 3-scptatc with acute end cells, olivaceous 
yellow (for detailed description sec the original diagnosis in Trotter. 1972: 405). 

Description in vitro 
OA: growth-rate 11-27 mm. aerial myccl ium absent or scarce. lanose in the centre. 

whitish or (palc)olivaccous grey, somc1imes with dark olivaccous felted sectors; reverse 
mostly ochraceous or yellow-red due 10 a somewha1 diffusible pigment !no reaction with 
addition of a d rop of NaOHJ . Variable production of pycnidia with conspicuous long 
pilose necks. at first pale brown, ultimately dark with greenish tinge. Conidia as in vivo. 

Ecology and distribution. In continental Europe common on dead stems of the peren­
nial labiatc herbs Leo1111ms cardiaca and Baf/010 nigra subsp. nigra and subsp. foetida. 
The fungus is occasionally recorded on dead s tems of other Labiatae. Specimens of the 
anamorph on Ba/Iota arc usually referred 10 'Phoma ac1110· or 'P/e11odo11111s ac1111ts' as 
commonly occuning on nettle stems (compa.rc the documentation above). The nc1tle path­
ogen - correct citation Phoma acwa (Hoffm.: Fr.) Fuckel subsp. ac11w (sec no. 15a: tclco-
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II 11' VITRO 

IN VITRO 

Flg. 5. A. Phoma pttralu,. Pycnidia-11 depressed globosc wilh naucncd base and distinctly papillatc. usu­
ally with a dark-lined tube-shaped pore. - B. PhoTTliJ ltonurr. Characteri1.cd by pycnidia-U with conspic­
uous long cylindrical necks; in vivo scmi-pilosc bur in ,itr0 cxplicitJy pilose. - C . Phoma congtsra. 
Pycnidia-11 depressed globose with naucncd base and conspicuous beak-like papilla which gradually may 
develop into a long neck. In vitro Oefl) neck usually pi lose. 
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morph Leprosphaeria dolio/11111 subsp. doliolum) produces similar pycnidia in vivo, but 
these have a convex base of diverging rows of elongated cells. In vi tro the pycnidia of 
P. ac11m arc small a.nd quite diffcix:n1 from those of P. leon11ri. 

Representative culture. CBS 389.80. 

12. Phoma congcsta Boercma. de Gruytcr & van Kestercn. spec. nov. - Fig. SC 

Tclcomorph: u111osplweria congura Lu~. 

lsola1us ex ascosp0rh. cuhus in agaro farina avcnac oonfcc10 (Lucas. 1963: 363): Pycnidia copiosa. 
superficialia. plerumquc 240- 480 µm diam .. subglobosa. papilla conspicua rosw.ua sacpc collum longum 
form:1111c praedi1a. fere crassilunicata. Conidia oblonga-cllipsoidca, plcrumquc 5- 6 x 1.5- 2 µm. Holo-
1ypus colonia cxsiccata LISE 1638. 1sola1a c caulihus monuis Errgerontis conadensis. P6voa de Santa lria. 
Es1n:madura in tusi1ania, Mrutius 1961. 

Selec1ed lirera111re. I .uca.s (1963). 

Description i11 vivo (c.5pccially on Achillea spp.) 
Pycnidia-11 only (on woody pans of d~d stems, gregarious and occasionally connuent), 

mostly 250- 500 µm diam., depressed globose with nauencd broad base and conspicuous 
beak-like papilla which gradually may develop into a long neck. The wall has a somewhat 
convex th ickening al the base. hut similar polygonal sclcroplcctcnchyma ccll5 throughoul. 
Exudate white to very pale yellow (ivory). Conidia (4-)5- 6(-7) x 1.5-2 µm. oblong­
ellipsoidal 10 sulx:ylindrical. mostly inconspicuously biguttulate. 

P. eudothecia (also on dead stems) 380- 400 µm diam .. globosc with conical neck. 
Wall sclcroplcctcnchymatous. Asci 92- 120 x 12- 14 µm , 8-sporcd, biseriate in the upper 
part. uniseriate below. Ascospores 24- 32 x 7- 8 µm, rhomboid-f'usifonn, 3-septatc, yel­
lowish-pale brown (for detailed dcscripLion sec Lucas. I 963). 

Description in vitro 
OA: growth-rate c. 25 mm. regular. cream-yellowish (straw-lutcous). translucent; 

aerial mycclium very tenuous. greenish olivaceous [on MA with short coralloid hyphal 
branches!; reverse yellowish with broad colourless margin. Abundant production of 
pycnidia-11. solitary or conOuent. mostly (220- )240- 480(- 550) µm diam .. resembling 
those in vivo. but with a scmi-pilosc beak which may grow out into a long neck (up to 
500 µm) Ion MA often with several necks!. Conidia similar 10 Lhose in vivo. but occa­
sionally up to 8 µm long. Cultures of this fungus did not survive lyophili7.aLion. 

Ecology and distribution. Most specimens arc found in southern Europe (Italy. Por­
tugal) on dead stems of different Achillea spp. (A. agerawm, A. millefoli11m and A. macro­
phylla). The teleomorph was firs t described on stems of Erigeron canadensis: therefore 
the fungus may also occur on other members of the Compositac. 

Dried c11lt11re. L 993.373.042. 

13. Phoma vcronicicola Boerema & Locrakker - Fig. 6A 

Phoma 1•eronic1colo Docrcma & l.ocmkker. Trans. Br. mycol. Soc. 84 ( 1985) 297. - Sphauonaema 
1•ero,11cae lloll6s. Annis his1.-na1. Mus. na1n. hung. 4 (1906) 341; noi Phoma vuonicae Roumcgu~rc. 
Revue mycol. 6 (1884) 160. 

Selected /uernrure. Docrema & l.ocrakkt:r (1985). 
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Fig. 6. A. Pho11UJ vtromc,cola. Produces only pycnidia-11 wilh a pronounced neck, which usually remain.~ 
closed for some lime: in viuo. neck sometimes pilose. Conidia 2- 4 gu11ulau:. - B. Phoma longirostra· 
ta. Pycnidia-U with conspicuou cylindrical poroid neck or various Jcnglh. Conidia cgu11ula1c or with 2 
inconspicuous small guuules. -C. Subspccic.~ of Phoma acuta. Pycrudia-11 with ralber sharply delim11at­
ed poroid papillae OC' necks of variable lcnglb. Above (a) subsp. errabunda. pycnidia wilb flattened base. At 
bottom (b) subsp. ac111a, pycnidia more globosc and less depressed, mostly wilb a long neck: in vitro (right) 
I.be pycnidia of lbis nettle fungus usually remain very small wilb pilose neck(s). 
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Description in vfro (Veronicn spp.) 
Pycnidia-U only (on dead stems . gregarious, subepidermal or s upe rficial). usually 

200- 350 µm diam .. depro.~scd glohose with a flane ned base and cylindrical neck. mostly 
150 - 200 µm long, which remains closed for some time. Initially walls uniform in thick­
ness. later s trongly thicke ned at the flattened base and near the tube-shaped pore; lhe 
polygonal scleroplcctenchyma cells have different dimensions and may have a somewhat 
parallel arrangement in the basal thickening. Exudate white-yellowish. Conidia ellipsoidal 
10 subcylindrical. (3.5- )4 - 5(- 6) x ( 1- ) 1.5- 2 µm, with 2 - seve ral more or less polar 
guuulcs. 

Descrip1ion in vi1ro 
OA: growth-rate 17- 23 mm diam .. ochraceous, greenish olivaccous or greenish grey: 

aerial mycelium tenuous or rather compact, cottony or somewhat felled: reverse colourless 
or yellowish red. but always with a broad amber or green zone. Yellow pigment localize d 
in cell walls. hardly diffusing into medium [no reaction with addition of a drop of NaOHJ. 
Abundant production of pycnidia-Il on and in the agar, with more or less cylindrical necks 
as in vivo, sometimes pilosc: agar close 10 submerged pycnidia rus ty-brown. Conidia sim­
ilar to those in vivo. 

Ecology and dis1rib111io11. Common in Europe on dead stems o f wild and c ultivated 
perennial species of Vero11ica. Regarded as a necrophytc, but possibly weakly pathogenic. 
It should be noted that in mountainous regions of Europe the plurivorous Phoma pedic11-
laris Fucke l (no. 20) has also been recorded on Veronica spp. 

Represema,ive culture. CBS 145.84. 

14. Phoma longirostrata Bublik - Fig. 6B 

Plroma longirostrata Bub.1k. Bull. Herb. Boissicr II. 6 (1906) 476 [holotype BPI]. 

Descrip1io11 in vivo (especially Aco11iwm spp.) 
Pycnidia-Il only (on dead stems. scauered or in groups, subcpidermal or s uperficial), 

mostly 250- 450 µm diam .. depressed s ubglobose with flauened base. with a distinct 
cylindrical neck of variable length (55- 200 µm), occasionally c onfluent and with 2 -
several necks. The wall has a somewhat convex thicke ning at the base, but about the 
same polygonal scleroplec1enchyma cells throughout. Exudate whitish o r ye llow. Conidia 
mostly 3 - 4(- 4.5) x 1- 1.5(- 2) µm , oblong o void or e llipsoidal. eguuulate or wi th 2 small 
inconspicuous polar gunules. 

Descrip1ion in vi1ro 
OA: growth-date 30 - 35 mm diam .. regular, translucent. somewhat zonatc, advanced 

zone faintly raised; aerial myce lium conony but tenuous, olivaceous grey; re verse hardly 
coloured. zonate. Pycnidia sparse. covered by dense aerial mycelium. solitary or conflu­
e nt, up 10 800 µm diam., pale coloured with I to several dark short or long cylindrical 
necks. The cultures soon became stale and did not survive the lyophilization. 

Ecology and distribution. In southe rn Europe (Montenegro. Italy) occasionally o n 
dead stems of Ranunculaceae (Aconiwm and Ra111111c11l11s spp.). h should be noted 1ha1 
the plurivorous Phoma doliol11m (no. 19; teleomorph Lep1osphaeria conoidea de Not. ) 
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has been recorded more frequently on Aco11i111m spp. in Europe . sec also Holm (1957) 
and Shoemaker ( 1984). The conidia of P. dolio/11111 are significant larger Lhan 1hosc of 
P. longirostrata. 

Dried culture. L 993.373.103. 

!Sa. Phoma acuta (Hoffm.: Fr.) Fuckcl subsp. acuta - Fig. 6C-b 

Tc lcomorph: up1osplu1erio ,tolio/11111 Wcrs.: Fr.) Ccs. & de Not. subsp. dol,olu111. 

Pho111a acuta (lloffm.: Fr.) Fuckcl . Jb. nassau. Ver. N:uurk. 23- 24 (= Symb. mycol.) (1870 [' 1869 
und 1870')) 125 las ·nc11111111 t'; sec Bocrcma & Garns (199-1)). subsp. ncuta tautonym versus subsp. erro· 
bunda no. 15b. but already cn:allX.I in 1884 by the differentiation of P. ac111a subsp. ampt,or Sacc. & Roum. = 
P. doliolu111 P. Karsten. no. 19). - Sphaer111 acuta lloftmann. Vcgct. crypt. I (1787) 22: Fries. Sy,t . 
mycol. 2 (2) (1823) 507 llcct04ypc Sclcrom. Succ. Fasc. 4. No. 118. UPS). - up1ophoma acuta Oloffm.: 
Fr.) 116hncl. Sbcr. Akad. Wiss. Wien [Malb.-naturw. Kl. Abt. I) 124 (19 15) 7 1-75 (as '(Fuck.)'I. -
Pll'nodomus acmu.r (I loffm.: Fr.) Oulx\k. Annis mycol. 13 (1915) 29 [as ·(Fuck.)'). - Pltnodomus acu111c 
(lloffm.: Fr.) Pctmk. Annis mycol. 19 (1921) 192 las '(Fuck.)'). 

Strigula 11rticae Bono«lcn. Bot Ztg 11 (1853) 292. - Cliscsporiwn urticae (Bonordcll) Bonordcn. Abh. 
naturforsch. Q:s. I lallc 8 (1869) 140. 

Phoma herbanrm \':tr. urticae Roumcg~rc. Fungi gall. cxs. Cent 11 (188 1) No. 1017; Revue mycol. 
3 (188 1) 30 tnomcn nudumJ. 

Phomo hoehnelii var. ur11ct1e Bocrcma & van Kcstcrcn in Boc,rcma. Trans. Br. myool. Soc. 67 (1976) 
229. 

Selected htemture. Bocrcma ( 1976). B~'fcma & Garns ( 1994). 

Description in vivo (Urrica dioica) 
Pycnidia-11 only (on dead stems. usually in short rows, suhcpidcrmal or superficial). 

suhglohose with nauened base and usually a pronounced neck, up to 400 µm long. The 
neck is mos1ly somewha1 'hairy· (scmi-pilose) and thin-walled. Scle roplectenchyma is 
especially conspicuous at 1hc 'shoulder· near the neck. Al the base of mature pycnidia 
1hem is a convex Lhicke ning consisting of diverging rows of elongated cells. Exudate cn:am 
or whi1ish. Conidia relatively s mall. (3-)3.5 - 5(- 5.5) x 1.5(- 2) µm. subcylindrical. 
usually eguuulatc. 

Pseudothecia (also on dead stems) 300- 450 µm diam .. subglobose with flattened base 
and a shon conical neck. Wall scleroplectenchymatous. Asci mostly 120- 160 x 6- 8 µm. 
8-sporcd, biseria1e. Ascosporcs (20- )24- 30(- 35) x 4- 5(- 5.5) µm [Q (leng1h/wid1h 
ratio) = 5- 5.5), narrowly fusiform-ell ipsoidal, 3-scptaie wilh acute end cells. brownish­
guuula1c. cchinulatc [sec otcl. 

Description in vitro 
OA: growth-ra1e 25- 35 mm, aerial mycclium conony or somewha1 felled, olivaccous 

grey; reverse sometimes with ye llowish-brown 1ingcs. Of1en a pinkish discolouration of 
1he agar in old cuhuros and slow development of pycnidia-11 on and in Lhe agar. They are 
small in comparison wilh those in vivo, mostly 80- 200 µm diam .. subglobose with l or 
more pilosc necks. Conidia as in vivo. Transfers of this fungus soon become s1erilc. 

Ecology and distribution. Very common in Europe on dead stems of nettle, especially 
Urrica dioica (anamorph and telcomorph). Re ports from North America refer 10 differen1 
Urrira !.pf). (te leomorph). The fungu1, is occasionally recorded in Europe on herbaceous 
plants of olhcr genera (st:c also below under f. sp. phlogis). Since 1976 the anamorph 
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of Leprosphaeria doliol11111 s.s. on Unica spp. has been known as Phoma hoel111elii var. 
urricae, but the present Code has made it possible to rcinsiatc the old species name Phoma 
acwa, sec Bocrcma & Garns ( 1994). However. it should be noted tha1 P. acwa and its 
synonyms Leprophoma acwa and Plenodomus ac11111s have previous ly been used for dif­
fere nt anamorphs in the section Plenodomus, compare Bocrema & van Kcstcren ( 198 I. 
tab. I ). It has also been stated in literature tha1 P. acuw as described above is the anamorph 
of Leprosphaeria acura (Fuckel) P. Karsten. whose pscudothccia frcquen1ly occur at 1he 
base o f dead s1ems of neute. The pycnidia of L ac111n, Phoma piskorzii (no. 17) usually 
develop inside hollow s1ems and contain significantly longer conidia. 

Representative culture. CBS 505.75. 
Nore. h should be no1cd tha1 the description of L doliolum by Shoemaker (1984) [Q = 

5 - 5.51 embraces the 11.:leomorph of this nenle fungu • L do/iolum s ubsp. doliolum, as 
well as the plurivorous l. doliolum subsp. errabundn, the tc leomorph of P. ac111n subsp. 
errab1111da, no. 15b. 

f. sp. phlogis l(Rourn.) Bocrema. de Gruyte r & van Kestercn. comb. nov.J 

Plwma phlogis Roumcgu~c. Revue mycol. 6 ( 1884) 160 lbasionym J. 
Sphaeronaema pirouae Ferraris. Malpighia 16 ( 1902) 23 (as 'Sphauonema'J, 

Ecology and disrribwion. 1n Europe (France. Great Britain. Italy, Russia, the cthcr­
lands) frequently found on phlox (the annual Phlox dr11111111011dii and hybrids o f the per­
ennial Phlox paniculaw). Indistinguishable from the anamorph on neule. bu1 neve r asso­
ciated with the tclcomorph. Recorded as pathogenic: Stem Lesions. Dieback. 

Representative culture. CBS 155.94. 

15b. Phom a acuta subsp. crra bunda (Dcsm.) Bocrcma. de Gruyter & van Kcstercn. 
comb. nov. - Fig. 6C-a 

Teleomorph: UJJ{Osphauia doliolum subsp. erraburufa Oocrema. de Gruytcr & van Kcs1crcn. sec Nmc 
below. 

Phoma errabunda Dcsmazi~rcs. Annis Sci. nat. (Dot.) Ill. 11 ( 1849) 282 lbasion)•m: symypes Pl. 
cryp1og. r:rancc (ed. I) Fa.«:. 38 (1849) No. 1870 and Pl. cryptog. France (ed. 2) Fasc. 30 (1849) No. 
147, PCJ. 

l.eptophoma doliolum ll tlhnel, Sbcr. Akad. Wiss. Wien [Mal.b.-naturw. KJ .. Abt. II 124 (1915) 75. 
- P/enodomus do/ia/11111 (lltlhncl) ll()hncl. Der. dt. bot. C.es. 36 (1918) 139. - Plenodomus doliolum 
( llohncl) Petrak. Annis myool. 2 1 (1923) 125. - Phoma ltoehne/11 van Kcs tcren. Neth. J. Pl. Path. 78 
( 1972) 116 la.~ nom. nov. 10 avoid homonymy with Phoma dolio/11111 P. Karsten. Mcddn Soc. Fauna 
Flora fcnn. 16 (1888) 9- 10. see no. 19}. 

Phoma oleroceo var. lteroclei-lanati Saccardo. Nuovo Giom. Dot. Ital . II. 27 ( 1920) 8 1 (er. holotype. 
PAD!. 

Stltc1td /11eraturt . Bocrema (1976). 

Descriprio11 in vivo (especially Angelica sylvesrris) 
Pycnidia-11 only (on dead stems. scattered or in rows. first subcpidermal. later super­

ficial). mosLly ( I 50- )200- 400(-600) µm diam .. resembling Lhose of the type subspecies 
P. ac111a subsp. ac111a, but generally more depressed globosc with a rather sharply delimited 
poroid papiUa or neck of variable length; the tube-shaped pore is usually dark-lined. Exu-
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date also cream or whjtish. Conidia similar to those of var. acura, (3-)3.5-5(- 5.5) x 1-
1.5(-2) µm, subcylindrical and usually eguttulatc. 

Pscudothccia (also on dead stems) up to 600 µm diam .. generally more depressed glo­
bosc and more nauened than those of the type subsp. doliolum. Asci in average 120- 140 x 
6- 7 µm. Aseosporcs mostly (18 - )20- 22(- 25) x (3- )3.5- 4(-5) µm . i.e. usually short­
e r and thinner than those of subsp. doliolllm, but similar Q = 5- 5.5 [compare Ole]. 

Description in virro 
OA: growth-rate about the same as that of subsp. acwa. The cultural char.icters al\! also 

nearly simi lar, but the pycnidial development on and in the agar is always much mor1.: 
abundant. The dimensions of the pycnidia-n arc the same as those in vivo. Conidia also 
as in vivo. 

Ecology and disrrib111ion. A widely distributed plurivorous nccrophytc in Europe and 
Nonh America (errabwula = wandering about). The fungus is especially common on dead 
stems of Compositac and Umbclliferae. ln North America the tcleomorph is most frequent­
ly recorded on Solidago spp. (Comp.), in Europe the most common host of the fungus is 
apparently Angelica sylvesrris (Umb.). Since the early 1970's the anamorph is usually 
listed as PJ,oma 1,oel,ne/ii var. J,oel111elii, based on Lepropl,oma (or Plenodom11s) dolio­
/11m Hohnel. As noted under the type-subspecies (no. 15a), the present Code has m:ide 
it possible to reinstate the old name Phoma ac11ra (Hoffm.: Fr.) Fuckel for the anamorph of 
Leptosphaeria dolio/11111 sensu stricto on Urtica spp. The above proposed new comhina­
tion for the anamorph of the plurivorous subspec ies of this fungus is based on a r1.:cent 
comparative study of the syntypcs of PJ,oma errab,mda with preserved anamorphic spec­
imens used in the cultural studies by Dennis ( 1946) and Bocrema ( 1976). The lauer paper 
includes a table on the sources of the European isolates. The t.eleomorph of the fungus 
was until recently arranged under Leprospltaeria dolio/um var. conoidea (de Not.) Sacc .. 
but now recognized as a separate species: Leptospltaeria conoidea (de Not.) Sacc .. (anam. 
Phoma dolio/11111, no. 19), sec Note. Both plurivorous fungi display about the same diver­
sity in host range and may represent originally European and American counterpans. 

Representative c11/t11re. CBS 617.75. 
Note. The classification of the telcomorph of P. acma subsp. errab1111da as a separate 

subspecies of Leptospltaeria doliolum (Pers.: Fr.) Ces. & de Not. is based on a recent 
Canadian study of herbarium material (Shoemaker. 1984) and the cultural s tudies made 
earlier in England and at our laboratory (Lucas & Webster, 1967; Bocrcma. 1976). 

Leptosphaeria doliolum subs p. errabunda Boerema. de Gruyter & van Kesteren. 
subsp. nov. 

Ascosp0rac subsp. doliolw11 similes (ulrinquc acuuuac. rclatio longitudo: latitudo 5-5.5) scd minorc~. 
( 18-)20- 22(-25) x (3- )3.5- 4(- 5) µm. Holotypus in culmis cmonuis Angtlicae syll'tstris. Powcn.­
coun estate. Co. Wicklow. Eire. lcctus a J. Webster Sept. 1957. herb .. SIIEFF 2040. 

This new subspecies is characterfaed by ascospore.~ resembling those of Leptosplwerin 
doliolum s.s. jsee above under no. 15a sub P. acma subsp. ac11tal in having acute end 
cells and a length-width ratio of about 5- 5.5. but differing by relatively smalle r dimen­
sions. mostly ( 18-)20- 22(-25) x (3- )3.5 - 4(- 5) µm (in the type suhspeci~ usually 
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(20- )24- 30(- 35) x 4- 5(-5.5) µm). The conidia of the anamorphs of both subspecies 
of L do/io/11111 arc similar and significantly smaller than those of the anamorpb of l epto· 
splraerin conoidea [sec no. 19 sub Phoma dolio/um]. The ascospores of L conoidea have 
obtuse ends and arc broader than those of both subspecies of L do/io/11111 ; length-width 
ratio about 4. 

16. Phoma sublingam Bocrcma - Fig. 7A 

l'cloomorpb: Leptosphaeria s11bmac11/ans Holm. 

P/1011w sublingam Docrcma. Vcrsl . Mcdcd. pl~icktcnk. Dienst Wagcningcn 157 (Jaarb. 1980) (1981) 
24. - Plenodomus lunariae II . Sydow & P. Sydow, Annis mycol. 22 (1924) 264: not Phoma llinariae 
Moes,. Magy. bol. l.ap. 25 (1926) 36 l= l'homa do/10/11111 P. Karsten. no. 191. 

Sphaeronne11u, sen,cionis r. sisymbrii Krieger. Fungi sax. Fasc. -17 (1915) No. 2332 fas ·Sphaero­
ne11w·11nom~n nudwnJ. 

Selected /1tera111re. Oocrema (198 1). 

Description in vivo (especially Si.fymbrium spp.) 
Pycnidia-1 (lesions on stems and leaves. usually solitary. subcpidcnnal and arranged in 

rows) mostly 200-250 µm diam. (resembling very much those of Plroma lingam (no. 2), 
the anamorph of Leptosphaeria mac11/a11s), usually subglobosc with a broad base and a 
distinct papillate neck. Exudate whitish-pink. Conidia (3.5- )4- 4.5(- 5) x 1- 1.5(-2) µm, 
e llipsoidal 10 s ubcylindrical, usually with 1- 2 small guuules. Pycnidia-JJ (on last year's 
dead stems) mostly 200- 300 µm diam .. i.e. usually smaller than those of P. lingam, 
depressed globose 10 subglobose with a pronounced neck: wall explicitly sclcroplec1cn­
chyma1ous. the nath.:m:d base more or less thickened by diverging rows of elongated 
cells. Conidia as in pycnidia-1. 

Pseudothecia (also on dead stems) usually 200- 400 µm diam .. depressed globose 
with shon broad conical neck [more distinct than in L maculans]. Wall scleroplcctcncby­
ma1ous. Asci I 10- 120 x 16- 18 µm. 8-spored. irregularly quadriscriatc. Ascosporcs 54-
70 x 6 - 7 µm. narrowly fusiform, 5-scptate with the third cell broader but shone r than all 
others [in L mac11/a11s central cells arc of equal length I, yellowish-brown with guttules 
(for recent detailed description sec Shoemaker. 1984). [0ften old pycnidia of type I occur 
in association with pseudothccia: true sclcroplec1cnchyma1ous pycnidia usually deve lop 
only at the end of the next season.) 

Description in vitro 
OA: slow-growing. growth-rate c. 25 mm. aerial mycdium greyish with yellow­

ish brown tinges. Variable production of pycnidia-1 on and in the agar. Conidia as in 
vivo. 

Ecology and distribution. In Europe on various Crucifcrae (especially Sisymbri11111 
spp.) and occasionaHy on non-cruciferous plants. It may be associated wi th disease symp­
toms resembling the well-known Dry Rot and Canker disease of brassicas caused by 
Phoma lingom (no. 2). tclcomorph leptosphaeria 111ac11/a11s. It can likewise be transmiued 
by seed and may very probably occur in Nonb America [compare Petric & Vant.crpool, 
1965. 'Sisymbrium-strain' of P. /ingamj. Both fungi are without doubt closely related, 
but their tclcomorphs can be easily differentiated [e.g. L s11bmac11/ans has a short broad 
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neck and ascosporcs wilh a short s wollen third cell I. although their type-I pycnidia and 
conidia arc similar. The sclcroplec1cnchymatous pycnidia-11 of P. s11blingam arc distin­
guished by being smaller with a strongly papilla1.c neck. The teleomorph has often been 
erroneously identified in the past as Leprosphaeria conferta (anamorph Phoma conferra, 
no. 9). which is also common on Crucifcrac. 

A 

II 

B 

II 

---- r;::-
--

fig. 7. A. Phoma su{}/ingam. Pycnidia-1 subglobose with broad base and distinct papillalc neck. arc found 
in association with disease symptoms. Pycnidia-n. depressed globose 10 subglobose wil.b flattened base 
and a pronounced neck. occur on dead stems. - B. Phoma piskorzii. Pycnidia-11 variable in shape. wilh 
naucood base. often subglobosc-papilla1c. but also wil.b a long neck. usually developing al lhe side. Conidia 
relatively large. occa.~ionally I-septate. - C. Phoma sydowii. Pycnidia-11 depressed globosc wil.b Oaucood 
base and pronounced cylindrical neck wilh tube-shaped pore. Conidia variable and usually plurigu11ula1e. 
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17. Phoma piskorni (Pe trak) Bocrcma & Loerakker - Fig. 78 

Tclcomorph: uptosphoer,a aci11a (Fuckcl) P. Kar ten. 

Phomo 11iskorzii (l'ctrnk) Bocrcma & Locrakker. Persoonia 11 (3) (198 1) 315. - Diplopltnodom11s 
piskor~i, l'ctrnk. Anni$ mycol. 21 (1923) 123- 124[- 125). 

Selected /11uowre. Oocrcma & Locrakkcr(l981). Oocrcma & Garns (1994). 

Description in vim (Ur,ica dioica) 
Pycnidia-11 only. (on the base of dead stems. especially insick stem cavity. usually 

solitary). 250- 500 µm diam., variable in shape. mostly depressed subglobosc with 
nauened base. usually papillatc but also with a long poroid neck up to 500 µm. usually 
deve loping at one side; occasionally opened by rupture. Wall made up of polygonal 
scleroplectcnchyma cells of variable size; usualJy a conspicuous convex wall-thickening 
at the base with dive rging rows of more or less elongated cells. Conidia, usually (6 - )8-
10(- 12) x 2- 2.5(-3) µm. but occasionally also longer up to 16 µm. oblong t:llipsoidal to 
suhcylindrical. mostly continuous but occasionally two-cdled with an indistinct septum. 
often with 1- 2 guttules. 

Pseudothecia (also on the base of dead stems. on outer surface) up to 500 µm diam. 
with a prominent truncate-conical neck and almost nauencd base. Wall scleroplectenchy­
ma1ous. Asci 120- 150 x 7- 12 µm , 8-spo rcd. biseriatc above. 12-seriate below. Asco­
sporcs 37- 45(- 53) x 5- 7 µm. narrowly fusiform. (5- )8- 13-septatc !in Orth American 
collections often 7-scptatcl. pale yellow with guttules I for recent detailed description sec 
Shoemaker. 19841. 

Description in vitro 
OA: cultures at room tcmpcracure produced only sterile mycc lium: the fungus requires 

low temperature and special nutrition for fructificati on, sec Lacoste ( 1965). 

Ecology and distribution. In Europe the anamorph is common at the base of dead 
stems of nettles. particularly Unica dioica, in spring. At first the pycnidia usually devel­
op inside the hollow s11.:ms. which explains why they have often been overlooked. The 
fungus is probably widespread on nettles in the whole o f Eurasia. The teleomorph is also 
recorded in temperate North America: exact records from othe r continents arc still 
wanted. 

Note. In older literature the anamorph of Lep10sphaeria acuw is sometimes referred to 
as 'Phoma acwn' . ·uptophoma ac111a' , or 'P/e11odo11111s ac11111s'. These names. however, 
rdcr in fact 10 the anamorph of Leprosphaeria doliolwn subsp. doliolum, correct citation 
Phoma acwa (Hoffm. : Fr.) Fuckcl subsp. ac111n (sec discussion under no. 15a). The pyc­
nidia of the laucr may be present abundantly on dead stems of nettles, occasionally to· 
gcthcr with the pseudothecia of L. ac11ta. The conidia of Phoma ac11ta arc s ignificantly 
shoni.:r than those of P. piskor:ii. 

18. Phoma sydowii Bocrema ct al. - Fig. 7C 

Possible tclcomorph: ltptosphawa senec,onis (Fuckcl) Winter. 

Phom.a sydowi, Boercma. van Kcstcn:n & Locrakker. Trans. Or. mycol. Soc. 77 (1981) 7 1. - Sphaero­
naemo senec,onis 1-1 . Sydow & I'. Sydow, Annis mycol. 3 (1905) 185: not Phoma stntcionis P. Sydow, 
Bcibl. Hedwigia 38 (1899) 136 [belongs 10 sect. Phoma. treated in Contributions 1- 2: de Gruyter et al .. 
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1993). - Plenodomus senecionis (Sydow) Bubak. Annis mycol. 13 (19 15) 29. - Pltnodomus sent· 
cionis (Sydow) Petrak. Annis myeol. 19 ( 1921) 192. 

Plenodomus rostratus Petrak. Annis myeol. 21 (1923) 199-200: not Phoma rosrrata O'Gara. Myco­
logia 7 ( 19 15) 41. 

Selected littrature. Bocrema. van Kcstcrcn & Locrald:er (1981). 

Description in vivo (Senecio spp.) 
Pycnidia-11 only (on dead siems . generally scattered, subepidennal, later s uperficia l). 

mostly 300- 450 µm diam .• depressed globose, with nauened base and pronounced 
cylindrical neck of variable length and wilh a tube-shaped pore, neck usually 150- 200 
µm but also longer up 10 600 µm. Wall explicitly scleroplcctenchymatous with a Oat. or 
somewhat convex thickening at the base consisting of diverging rows of elongated cells. 
Exudate pink-whitish. Conidia (4- )5- 8(- 8.5) x ( 1.5- )2 - 2.5 µm. irregular. oblong­
ellipsoidal 10 s ubcylindrical. conspicuously variable in length, with 2 - scvcral small. 
more or less polar guttules. 

[Pseudothecia (dead stems) 300-350 µm diam .. globose with a nauened base and a 
short truncate-conical neck. Wall scleroplectenchymatous. Asci 80- 90 x 11 - 12 µm , 8-
sporcd, biseriatc. Ascosporcs 24- 30 x 6.5- 7.5 µm. broadly fusiform. 3-septate. yel­
lowish brown with g uuules (for this s upposed te leomorph sec Ho lm. 1957: North 
American collections diffe r by broader asci. shorte r and broader ascospoms without 
guttulcs) I. 
Description in vitro 

OA: growth-rate 10 - 28 mm diam .. 1omen1osc. 1ransluccn1. zonated. green. greenish 
yellow with colourless submerged margin; reverse green. yellowish green or bluish green. 
sometimes with amber or straw 1,0nes. Mostly abundant production of pycnidia; they have 
about the same dimensions as those in vivo and usually also a conspicuous cylindrical 
neck (ofte n blackened around the pore). Conidia variable as in vivo. usually with numi.:r­
ous small guuulcs. 

MA: ve ry slow-growing. e. 1- 3 mm diam. 

Ecology a11d distrib11tio11. Common in Europe on dead stems of wild, perennial spe­
cies of Senecio, but also recorded on other Composi1ae. Often accompanied with pscudo­
thecia of the abo ve tcleomorph, but a single identi1y must still be proved by cultural expcr­
imcnis. In the past P. sydowii was erroneously considered to be conspecific with the 
neu le fungus Phoma acuta subsp. t1c11ta (no. 15a: teleomorph Leprosphaeria doliolum 
s ubsp. doliolum). The laucr produces significantly smaller conidia. 

Representative culture. CBS 385.80. 

19. Phoma doliolum P. Karsten - Fig. 8A 

Tcleomorph: leprosp/u,eria conoidta (de Not.) Sace. 

Phoma doliolum P. Karsten. Meddn Soc. Fauna 1·1ora fcnn. 16 ( 1888) 9 - 10. 
Phoma acuta subsp. amplior Saccardo & Roumcgu~re. Revue mycol. 6 ( 1884) 30: Syllogc Fung. 3 

( 1884) 133- 134 (in both cases as ·Phoma ac11w - Ph. amplior'J . - Phoma hoehntlii subsp. ampl,or 
(Sace. & Roum.) Bocn:ma & van Kcstcren in Bocrcma. Trans. Or. mycol. Soc. 67 ( 1976) 299. 

Plenodomus microspuru.f Ocrlc.~e. Bull . Soc. mycol. Fr. 5 (2) (1889) 55-56. - Oiploplenodom11s 
microsporus (Berl.) Wlhncl. llcdwigia 59 (1918) 250. 

Phoma lampsana P. Karsten. Acia Soc. Fauna Flora fcnn. 27 (1905) 7. 
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Diploplenodomus ma/me Dicdickc. Annis mycol. 10 (1912) 140 (nomen nudum) ex Diedickc, KrypL-
FI. Mark. Brandcnb. 9. Pilzc 7 (1912) 415. 

Plerwdomus labt01amm Petrak. Annl~ mycol. 21 (1923) 237[- 238). 
Pho11ui seuli Holl6s. Annis bisL-na1. Mus. nam. hung. 4 (1906) 340. 
Plenodomus aconiri Petrak. Annis mycol. 20 (1922) 151. 
Phoma lunariae Mocsz. Magy. boL Lap. 25 ( 1926) 36. 
PIIOma origani Markova-Lciova. Bole;;. Rast. 16 (1927) 194. [- Plenodo11111songam (Mark.-l,e1.) PclJ':tk 

in herb. Petrak. tn11-Z. comb. prov., 001 published). 
Plenodomus 11rnce1ox1ci Petrak. Kryp1og. Forsch .. Bayer. bot. Gcs. Erforsch. hcim. 1:101.1 2 (2) (1931) 

187- 188. 
~leered /11era1tire. Bocrcma (1976). 

Descrip1io11 in vivo (especially Foenic11/11111 v11lgare) 
Pycnidia-11 only (on dead stems. scattered or in groups. first subcpidermal. later be­

coming superficial). relatively large (250- )300 - 500(- 800) x 150- 250(- 300) µm. 
depressed globosc, usually wilh irregular deformed flattened base and a short papillatc 
neck with tube-shaped pore. Wall explicitly sclcroplectenchymatous with a convex or 
irregular thickening at the base and more or less parallel cell-structure; sometimes also 
irregular outgrowths from the sidewalls. sometimes making the pycnidial cavity appears 
mullilocular. Exudate cream or dirty white. Conidia extremely variable in si1e, often (4- ) 
5- 7 x 2- 2.5(- 3) µm. but also much larger: (7- )8- 12 x 2- 3 µm and then often I-sep­
tate. ellipsoidal to subcylindrical. eguttulate or with 2 small polar guttulcs. 

Pscudot.hecia (also on dead stems) up to 500 µm diam., depressed globosc with flat­
tened base and short conical neck. Wall scleroplectenchymat0us. Asci 75-135 x 7- 8 mm. 
i.e. variable in length and relatively broad, 8-spored, uniseriate. Ascospores ( 18- )20-
23(- 25) x 5- 6.5(- 7) µm [generally broader than those of L doliolum, Q = 4 J, broadly 
ellipsoidal. 3-septatc with obtuse rat.her than acute end cells, yellowish-brown with I gut­
tule per cell , cchinulate (for recent detailed description sec Shoemaker. 1984). 

Description in vitro 
OA: growth-rate 30- 40 mm, aerial mycclium cottony or somewhat felted, olivaccous­

greyisb, reverse wilh buff. salmon or ochraceous discolouration of the agar. Abundant 
production of relatively large pycnidia on and in the agar. resembling those in vivo. Co­
nidia usually 4-6(-7.5) x 1.5- 2.5(- 3) µm . 

MA: rather slow growing. I 0- 20 mm]. 

Ecology a11d disrrib11tio11. A plurivorous nccrophyte. widespread in Europe and orth 
America. and especially common on dead stems of Compositac or Umbclliferac. Many 
records in Canada (tc lcomorph) refer 10 Solidago spp. (Compositae) and in Europe the 
most common hosts (anamorph and tcleomorph) arc Angelica and Foe11ic11l11111 spp. (Um­
bcllifcrae). The wide host range is similar to that of the plurivorous Phomc, ac11w subsp. 
errab1111da, no. 15b. teleomorph leptosphaeria doliolllm subsp. ermb1111da. As also noted 
under no. 15b it is possible that both fu ngi represent originally European and American 
counterpans. In an earlier paper with a table on sources of European isolates (Bocrema, 
1976) the present fungus wa~ listed as Leptosphaerin dolio/11111 subsp. pi11g11ic11la Sace. 
[the anamorph as Phoma hoelmelii subsp. ampliorJ. but taking account of the specific 
characteristics of conidia as well as ascospores (see ote and Shoemaker. 1984 J it has 
now been raised to a separate species. 

Represema1ive c11/111re. CBS 616.75. 
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Nore. The ascosporc dimensions given by Boercma ( 1976) for l. doliolum subsp. 
pi11g11ic11/(I :ire the same :is those or L.. conoidea; those given for L.. doliolt1111 subsp. conoi­
dea referred to the present L dolio/11111 subsp. errab1111da. The name of the .inamorph of 
L conoidea indicate.~ that originally it was thought that it belonged to L doliolum. 

20. Phoma pedicularis Fuckcl - Fig. 88 

Phoma ped,cu/oris r-uckcl in Von Hcuglin. Rci~n Nordpolwmcer Ill Bcilt. Fauna A. Gcol. ( 187-1) 
318- 319 (a..~ 'ped,cularid,s'J: noc Pho,na ped,cularis Wehmeyer. Mycologia 38 (1946) 319. - /J,plodma 
ptdicularis (Fuckcl) I.ind. Rep. M:lcnt. Results Norw. Expcd. Novnya 7,emlya I. 19 (1924) 21 (a.• 'ptd1· 
cularid,s': misnpplicdl. -Ascochyta ped,cularis (Fuckcl) von An. Proc. K. ncd. Akad. Wet .. C 66 (1%3) 
180 (as 'ptdicr,lar,d,s": misapphcdJ. 

Phoma lingam f. /marine Sacc.'\/'\Jo & l~1oli in Sacc .. Mc!m Soc. r. OoL Belg. (Supplement 10 Dull 
Soc. r. 801. Oclg.J 28 (I 9) 96 97 ('Myc. Sib1r.'. rcpnn1: 20- 21 J (au1hor-ciunion er. Sae<: .. Sylloi:c 
Fung. 10 (1892) 175). 

Sphouonatma gen11anat Moc._v., DOI. K(),l. 14 (1915) 152 (as 'Sphatrontma'J, - Pltnodomus gtn11t1• 
nae (M~z) l\!trak. Annl• rn)'COI. 23 ( 1925) .54. 

Plwma prominens Brc5adota. S111di 1ren1. Cl. II Sci. n:11. econ. 7 (1926) 67. - P/enodo11111s prom,-
ntns (Ores.) P\:lrnk ex Von Arx, Sy<lowia 4 (1950) 390. 

Plenodomus karn Petrak. Anni. mycol. 14 (1936) 453--155.4 

Pltnodomus spl1ouospor11s Pclt:lk. Annin na1urb. Mus. Wien 52 (1942) 384-385. 
Pltnodo11111s htfrtticus Petrak. Sy<lowia 2 (1948) 239- 240. - Phoma acuta r. gtnuanat Roumc­

gu~rc. Fungi gall exs. Fasc. 11 (1881). No. 1009: Revue mycol. 3 ( 1881) 30 [nomcn nudumJ. 
Stltcttd httrOJtlfl!. Oocn:ma. "an Kcs1ercn & l,0Ct'3)d(cr (1981). 

Description in vil'O (especially Pediculnris spp.) 
Pycnidia- l~ n (on dead stems. leaves and seed capsules. scattered or densely crowd­

ed. suhepidermal or superficial) initially 200- 300 ~1m diam .. subglohose-papillate. ir· 
regular cellular protrusions into the pycnidi:il cavity: graduall)• becoming larger, more 
conoid with flattened ba$e. 300-600 µm , with conspicuous dark beak-like elongated 
papill:ite neck (under snow cover necks can be up 10 150 µm long). wall then explicitly 
scleroplectcnchyma1ous with a more or less convex thickening consisting of diverging 
rows of elongated cells a1 1hc hasc; occasionally conlluent and with 2 or more necks. Ex­
udate whitish 10 pale ochraccous or primrose. Conidia vary markedly in size and shape; 
two types may be present: 4- 8(- 8.5) x 2-3 µm . ohlong to e llipsoidal. subcylindrical or 
allamoid, and 4- 6 x (2- )2.5- -t(--t.5) ~1m. oval O\'Oid or nearly sphaerical; usually egut­
tulate. occasionally with 1- 2 minuh! gunuh.:s. 

Description in virro 
OA: growth-rate 15- 21 mm diam.: aerial mycclium tenuous. translucent. lluffy or 

downy. whitish grey or olivaccous. of1c11 with grey to dark olivaceous felted or compact 
couony sectors; reverse pale ochraceous. bul hclow the felted sectors. dark olivaceous. 
bordered by n narrow white zone [pigment quickly fading in daylight and not reacting 10 
a drop of aOHJ. In fresh isol:i1cs usually ahundant production of globose papillate pyc­
nidia. 1~ 11 (i.e. initially thin-walled hut gradually becoming scleroplcctenchymatous). 

4 ) TI1i~ specie,( was rom1crly placed in synonymy with P. scltrotioidts (no. 3). bu1 add.itional study or 
the type specimen (W) co"'·inccd us lha1 ii belongs to P. pedicu/ar,s (pycnidia with brood conical neck 
and convex basal tb1ckening wiU1 di\'crging rows of clonga1cd cells). 
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vt:ry small. 100- 200 µm diam .. in comparison with 1hc pycnidia in vivo. Conidia of two 
types as in vivo (Q = 3- 4 and Q = 1.9 2.6). bu1 less variable and always produced in 
lht! same pycnidium. 

Ecology and disrrib111io11. ln Eurasian regions with prolonged snow cover this species 
is frequently found on dead stems, leav..:s and seed capsules of various herbaceous plants. 
Typically it is a plurivorous fungus with an arctic-alpine dis1ribution, bu1 it has also been 
recorded in 1he dcscn areas of Central Siberia. Most records refer 10 last year· s stems of 
Scro phulariaccal! (l!specially Pedic11/aris and Vero11ica spp.) and Gentianaccae (various 
Gemiana spp.). Phoma pedic11laris has been confused with Ascochyrn pedic11laris (Rostrup) 
von Arx. which has much larger two-celled <.:onidia (Mcl'nik, 1977). 

Represemarive culr11re. C BS 390.80. 

21. Phoma trachciphila (Petri) Kant. & Gik. - Fig. SC 

I l)'J)homyce101LN111,unorph: l'Junlophora ~p. 

Phomn trncheiphiln (Pe tri) K:1111sch:wcli & Gikach\'ili, l'r. lost Zashch. Rast. Tiflis S (1948) 20. -
De111trophoma m1cheipltilu Petri. Boll . R. S1v.. Pc to l. \'Cg. Roma II. 9 (4 ) ( 1929) 396. - 1Jakuopho11w 
rraclte1phtl11 (Petri) C'ifcm. Alli l~t. bot . Umv. Pavi:i V. S ( 19-16) 307. 

Selected ltttra111tr . Graniti ( 1955). Ciccarone & Russo (1969). 

Description i11 vfro (especially Citrm limonin) 
Pycnidia-1~ 11 (on 1wigs and branches and around leaf scar , at fi rs1 covered by the 

e pidermis) mostly 60-135 mm diam .. subglobosc. at maturity always with a dis tinct 
cylindrical neck. 45- 70 µm diam. and up 10 250 µm in length (these necks arc easily 
removed wi th the epidt!rmis, leaving behind widely and irregularly opened pycojdial 
hodies). Wall o f ma1urc pycnidia consist~ of randomly arranged polygonal sclc roplcc1cn­
chyma cell and is abou1 the same thicknl!ss throughout. Conidia 2- 3(- 3.5) x 1- 1.5 µm. 
subcylindrical. straight or s lighlly curved. eguuulate or biguuulatc. 

Description i11 11irro 
OA: fresh isolates grow well. grow1h-ra1e 25-30 mm. colonies Oat wilh little aerial 

myc.:clium: pigmcmation of mycclial mat and medium variable, depending o n strain and 
ranging from pale pink and bright orang\! to dark olive brown. On appl ication of NaOH 
1hc reddish pigments tu rn blue (the prl!Scncc of hclminthosporin and cynodontin have 
been demonstrated). Production of pycnidia is scarce: these often n;main incomplete. thin­
walled (1) and open im:gularly at ma1urity. 

Hyphal conidia arc usually produced in ahundanct:, aris ing from papillate or flask· 
shaped conidiogcnous cells formed on tl11! al!rial mycclium (representing the Phialophora­
anamorph). The hyphal c;onidia arc variable in shape and size. depending on s train. of­
ten 2- 2.5 x 1- 1.5. but also larger. 3 8 x 1.5- 3 µm. usually with 2-sevcral po lar g\11· 
tulcs. 

Ecology and disrrib11rio11. We ll-known in the Mediterranean and Black Sea areas as 
vascular pa1hogen of lemons and 01hcr Cirrus spp.: Mal Sccco Disease. The typical symp-
1oms consist o f red discoloured s trands in the xylem o f s1e ms, vcinal chlorosis, wilt and 
shedding of leaves and ultimately dieback of twigs and brJnches. lnfec1ion occurs through 
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stomata and wounds. The production of pycnidia is fluctuating and often rare. An ashy 
appearance on the stem indicates Lhe presence of pycnidia beneath the epidc nnis. 

Represe11101ive c11/t11re. CBS 551 .93. 
Note. A similar Plwma inhabiting the vascular system with a Phialophora-synana­

morph is known on pyrethrum (Robenson. 1967) and chrysamhemum (Baker ct al., 
1985: ' Phoma tracheiphila f. sp. chrysanthemi"). At present Lhere arc no daLa on pro­
duc tion of sclcroplcctc nchyma by that pathogen. so il cannot be included in section 
Plenodomus. bul the fungus is described in the Addendum 10 this paper as Phoma vas­
infecta. no. 31. 

22. Phoma coonsii Boerema & Loerakkcr - Fig. 80 

Phoma coons,i 13ocrcma & Locrakkcr. Trans. Br. mycol. Soc. 84 (1985) 289(- 290]. 
Selected lireratttre. Boen:ma & tocrakkcr (1985). 

Description in vivo (Ma/us p11111ila) 
Pycnidia- II only (immersed in bark and on wood, usually densely grouped), 100- 150 

(-250) µm diam., subglobosc with a llauencd or somewhat pointed base and a dark papil­
la1e pore. often with a proLruding lip. The wall of a mature pycnidium has randomly ar­
ranged polygonal sclcroplcctcnchyma cells and is about the same thickness throughout, 
but may have some invagina1ions. Pycnidial primordia (protopycnidia) are completely 
filled with diverging rows of somewhat elongated cells. Conidial exudate dirty white. 
Conidia 4.5-6.5 x 1- 2 µm. (sub)cylindrical. often slightly curved. eguuulatc and bigu1-
1ula1e. 

Description in vitro 
OA: slow-growing. growth-rate c. 15 mm; aerial mycclium either felted fluffy-cottony 

or very scam . al least in 1.ones, colony and reverse becoming yellow. citrine. amber or 
dark olivaceous due to diffusible pigmcnt(s). which become reddish (quickly fading) on 
application o f a drop of NaOH. Rubigin ous verrucosc granules. up 10 15 µm diam., arc 
produced in o ld colonies. Pycnidia often develop only after 1 or even 2 months. Conidia 
as in vivo. 

MA: very slow-growing with an odour of lovage or liquorice. 

Ecology and distribution. On bark and wood of apple. Ma/us pumila, in North America 
(United States) and Japan. Reputed to be pathogenic. Bark Canker, but probably only an 
opportunistic parasite. 

Represe111ative culture. CBS 141.84. 

Fig. 8. A. Phoma dolio/11111. Pycnidia-11 depressed globosc. usually with irregular deformed llanened base 
and sbon papiUate neck. Conidia vruiable in dimension. the larger one.~ often l-sepu11e. - B. Phoma pedi­
c11/aris. P)'cnidia-1-+II. initially small subglobosc-papillatc. finally relatively large. conoid wilh Oanencd 
base and conspicuous beak-like clongatcll neck. Conidia vary markedly in shape and dimensions. In vitro 
the pycnidia remain subglobosc-papillate and small. - C. Phoma tracheiphila. This pathogen of citrus 
trees 1s charac1erized by very small pycnidia-1-+U. subglobosc wilh a gradually developing cylindrical 
neck. In vitro conidin may arise from free conidiogeoous cells on the mycelium (Phialophora-synana­
morph). - I). Phoma coonsii. Pycnidia-11 relatively small. subglobosc wilh a Oanened or somewhat 
pointed ba~ and broad papiUa1c pore. onc.n with a protruding lip. 
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23a. Phoma e nceroleuca Sacc. var. e nterolcuca - Fig. 9A 

Phoma e111erole11ca Saccardo. Micbclia l (4) (1878) 358. var. tnteroleuca. - Phomopsis en1erole11ca 
(Sal'C.) Wollcnw. & Hochapf .. z. ParasilKde 8 ( 1936) 57 1 [misapplied]. 

Phoma amzeniacaeThumcn. Miu. forstl. VcrsWes. 0 1. 11 (1888) 3. 
Phoma 11111/vace, Brunaud. Bull. Soc. Sci. na1. Oues1 Fr. 3 ( 1893) 2 18. 
Phoma berberidella Sacc3rdo & P. Sydow. SyUogc Fung. 14 ( 1899) 867. - Phonur herberid,co/a Bru­

naud. Act. Soc. Li nn. Bordeaux ( 1898) 12 [cf . fresh isol.l: not Pho11ur berberidicola Vcs1crgrcn. Crvcrs. 
Vc1cns.-Akad. Porh. (1897) 38. 

Pho11ur macro P. Sydow. Bcibl . llcdwigia 38 (1899) 136. 
Pho11ur cormcola D. Saccardo in Saccardo & P. Sydow. Syllogc Fung. 16 ( 1902) 856: no1 Phoma cor-

111cola Oudcmans. Ned. kruidk. Alchf Ill . 2 (I ) ( t 900) 234. 
Phl'llosticta catalpico/a Oudcmarn.. Ned. kru idk. /\rchf Ill. 2 (4) ( 1903) 890: no1 Phyllos11cta catal­

pico/a (. cbw.) Ellis & E\'crhan. N. Am. Pyrcn. (1892) 747. 
'P/e11odo11111.t chondr,1/ae· scnsu Batisia & Vi131, Annais Soc. Biol. Pcmamb. t 5 (1957) 419 (misapplied: 

l'lcn. chondnUac Died.= Pl10ma agniw Gon, .-Frag .. no. 51. 
Selected /11erature. Bocrcrna & Locrakkcr ( 198 ). 

Description in 1·ivo 
Pycnidia-1--+II (superfic ial on dead branchlcts . cankers. kaf scars. etc.; usually dense­

ly crowded). mostly 250-400 µm diam .. globosc-papillatc, initially thin-walled (I) but 
gradually bccoming scleroplcctcnchyma1ous (II). Wall of mature pycnidia oftcn with ir­
rcgular invaginations at the base and at the sides; consisting of polygonal sclcroplcctcn­
chyma cells of variable i-i7.C. u ually in morc or lcss parallel rows at the base. Exudate 
pink. Conidia relatively s mall. 3- 4(- -1 .5) x 1-2 µm. ellipsoidal or ovoid. mo tly egut­
tulatc. 

Description in l'irro 
OA: growth-rate 36- 43 mm. pale o livaccous grey. grccni h glaucous 10 greenish 

yellow: acrial mycc lium tenuous. twincd or tuftcd with red. needle-shaped crystals; re­
vcr c yellowish (huff. straw or amber). locally red discolouration (purplish-bloc with 
addition of a drop of I aOH). due 10 diffusiblc pigmcnL~. partly tluorc.sccnt under UV. 
Pycnidia- 1-->II scaucrcd o n and in thc agar. glohosc. bccoming papillatc as in vivo. Co­
nidia resembling those in vivo. 

Ecology t111d dis1rib11tio11. Recorded from bark. wood and fruits of various deciduous 
trees and shrubs in Europe (Francc. Germany. Italy. thc Ncthcrlands) and North Amcrica 
(United States). Opponunistic parasitt.:. This fungus is somctimcs confused with Phoma 
fimeti Brun. (sect. Pho111t1. describcd in Contributions 1- 1. de Gruytcr & Noordeloos. 
1992: easily distinguishcd by a hroadcr conidium fr1..-qucn1ly with :i largc guuulc). 

Represmuufre c11(11m•. C BS 1-12.8-1. 

Fig. 9 /\. Varieties of Phoma en1uo/e11t·(I. Pycnidia-t-+11. glohosc-papilla1c wilh fla11encd o r ~omcwlrnt 
poimcd base: \'at, enrerolt'11ca (a) produl~ ~ligtuly larger pycnidia dill\ "ar. 1nj111oresre11s (b). - ll . Pho11111 
111tr1rn11s. Charactcn,.cd by , ·cry thick-walled pycnidia-11. ,uhglohosc or irregular in shape wilh narrow 
pore and flaucncd . o flcn somcwha1 elongated h:1-~. C. Phoma mbefac,e11s. Pycnidia inili,,11)' ll1in­
w:illcd. 1-+ll. rclau\'CI)' large. g lobo;.c-papillatc or with a ~hort cylindrical neck. - 0 . Plumm pe:i:()ides. 
Produ~, rc l:uh·cly large pycnidia-11 :md pyc11osclcro1aa-lll. Pycnidia usually i;lobosc-papillmc whh Ila!· 
1cocd base: a1 lcnglh they of1<·n l'Ollap;;c and h xomc disco1d or pczi1.oid. C:onidia ,·cry ,.iriahlc :md occa~ion­
ally l -~p1mc. 
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23b. Phoma cntcrolcuca var. innuorcsccns Bocrcma & Locrakkcr - Fig. 9A 

Phom.a emuo/t11ca var. mf111ort.fctns Bocrcma & L<icrakker. Tran.~. Br. mycol. Soc. 84 (1985) 290 la.~ 
'1nflortscens' I, 

Phyllo.uic1111wu dia11a Pcnt.ig & Saccardo in Pcnz.ig. Atti r. lst. vcn. Sci. VI. 2 l'Funghi Mortola'I 
(1884) 647 lholotypc PAD: cf. morphology and d1mcM1ons rather var. mfluort.tctns than var. t111no­
lt11e<1I. 

Selected liruau,re. Oocrcrna & Locrakkcr (1985). 

Description in vivo 
Pycnidia- 1~ 11 (.superficial in groups on dead branchlets e tc .) resembling those 

of the type variety. also globosc-papillate, but generally somewhat smaller, mostly 150-
350 µm in diameter. and conidial exudate colourless. not pink. Conidia similar to those of 
var. e111erole11ca. hut often somewhat large r, 3 - 4(- 5) x (1 - ) 1.5 - 2 µm. and acute at 
one e nd. 

Description in virro 
OA : s lowe r growing than var. enteroleuca. growth-rate 2 1-27 mm; more (greenish-) 

yellow and aerial mycclium not tufted but plumosc (red crystals absent): re verse also 
yellowish (mostly with a distinct ci trinc zone). but not nuorcscent; red pigment may also 
be produced (purplish-blue with a drop of NaOH). Pycnidia in zones on and in the agar. 
globosc-papillatc as in vivo. Conidia as in vivo. 

Ecology and distriburion. On various trees and shrubs in Europe and Nonh America. 
as with the type-variety. but apparently much less common. Opponunislic parasite. 

Representative culture. C BS 143.84. 

24. Phoma intricans Schwarz - Fig. 98 

PIUJma imr,cans Schwan, Mcded. phytopath. Lab. Willie Commclin Scholten 5 (1922) 142- 144, 

Description in vivo (Salix alba) 
Pycnidia- n only (immersed in bark and on wood, usually densely cro wded). 250-

350 µm diam .• mostly subglobose-papillate with nauened. ofte n somewhat elongated 
base. sometimes without any definite shape, but always with one narrow pore. The walls 
of mature pycnidia usually have many invaginations and consist of polygonal scleroplec­
tenchyma cells of quite different sizes. Extensive wall-thickenings at the base of the pyc­
nidial cavities have a diverging paralle l structure. Exudate pink-violet. Conidia 2.5 - 3.5 
(- 4) x 1- 1.5(- 2) µm , ovoid to ellipsoidal. eguuulate . 

Description in vitro 
OA: growth-rate 50- 57 mm. regular. aerial myce lium scarce. velvety or fluffy. oliva­

ceous grey with secto ring hyphal and pycnidial 1.onc..~; reverse olivaceous and greenish­
black with pale red (coral) margin. With addition of a drop of NaOH the reddish pigment 
turns blue. The pycnidia arc always scleroplectenchymatous (TI). globosc-papillate and 
relatively small , 150- 250 µm diam .. in comparison with those in vivo. 

MA: slow-growing. growth-rate 30- 45 mm. aerial mycelium compact. couony, green­
ish o livaccous with reddish tinge caused by orange needle-like crystals on the hyphae; 
reverse olivaceous black. becoming yellowish milky in the centre. 
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Ecology and dis1rib111io11. Very common in Euro pe on varie1ies and hybrids or Salix 
alba. Reponcd to be pa1hogcnic: Bark Canker. bul probably only an opponunistic par­
asilc. The fungus is also incidental occurring on deciduous trees of Olher genera. 

Representative culmre. C BS 139.78. 

25. Phoma rubefaciens Togl. - Fig. 9C 

Phoma ru~Jaciens Togliani. Anna.Ii Sper. agr. II . 7 (1953) 1626. 
Selected literature. Bocrcma. van Kcs1eren & l.oerakkc.,- ( 1981). 

Description in vivo (especially Ma/us s pp.) 
Pycnidia-l~II (subepidermal in cemre of red fruit spots, immersed and inconspicuous 

in wood and bark). (350- )400- 500 µm , globose-papilla1e or with a short cylindrical 
neck. Wall of mature pycnjdia shows randomly arranged polygonal sclcroplcctenchyma 
cells. Conidiogenous cells well-diffe rentiated. cone-shaped. Exudate whitish. Conidia 
(3.5- )4- 5 x 2- 2.5(- 1) µm. ovoid-oval to subcylindrical, egut1ulate or with 1- 2 minute 
guuules. 

Description in vitro 
OA: growth-rate 10- 17 mm, aerial mycclium sparse o r velvety-cottony. greyish or 

greenish, abundant production of pycnidia in concentric rings on the agar, thin-walled or 
scleroplcctcnchymatous. l~ Il. covered by dark hyphae; re verse of colony yellow-red or 
greeni. h-yellow with yellow margin I chemical analysis re vealed the anthraquinone 
cynodontin and a yellow pigment with a chrysophenol-like UV-visible spectrum]. 

Ecology and distribution. Isolated from bark and wood of various deciduous trees in 
Europe. The fungus has bee n recorded in association with red skjn necroses on apple. but 
is probably only an opportunistic pathogen. 

Representative c11/t11re. CBS 387.80. 

26. Phoma pczizoidcs (Ell. & Ev.) Bocrema & v. Kest. - Fig. 90 

Phomo ptziw,des (Ell. & Ev.) Ooerema & van Kcs1ercn. Pcrsoonia 11 (3) ( 198 1) 322. - Apo· 
sphaer,a pez,w,des Ellis & l;verhan, Proc. Acad. nat. Sci. Philad. (1894) 358. - Coniothyrium pe:i­
w,des (Ell & Ev.) 0 . Kun1ze. Revis. Gen. Pl. 3 (3) (1898) 459. 

Aposphauia sa/icum Saccardo. Mycolh. gcnn. [r::d. H. & P. Sydow) f asc. 2 ( 1903) No. 89; /\nnls 
mycol. I (1903) 537-538. - Plenodomus salicum (Sacc.) Dicdicke, Annis mycol. 9 ( 1911) 140. 

Pho111L1 ll'allntriana /\lleschcr. RabcJ1h. Krypt.-Flora (ed. 21. Pilzc 6 llicf. 6 11 (1898 [vol. timed ' 1901'1) 
175. - Pltnodomus wallneriana (Allcschcr) Bubdk. /\nnls m}·col. 13 (19 15) 30. 

Pltnodomus htlicis Cur-,i & Barhaini . /\Iii ls1. hol. Univ. [Lab. crinogam.J Pavia 111. 3 ( 1927) 173. 
Selected l,terature. Boercma & van Kcsicren (198 1). 

Description i11 vivo (esp. Salix spp.) 
Pycnidia-II only (especially on decorticated branches. often in rows). mostly 250-500 

µm diam., but also larger. up to IOOO µm diam., usually globosc-papillatc with naucncd 
base; at length the pycnidia often collapse and become discoid or pczizoid. The wall con­
sists of polygonal scleroplectcnchyma cells; with a morc or less parallel arrangement in the 
th ickened , some what conve x base. Protopycnidia arc comple tely fi lled with such polyg­
onal cells; the proliferating laye r develops initially in a cap-shaped pattern. Exudat..: whit­
ish. Sometimes the pycnidial primordia remain closed and sterile: fom1ing pycnosclcrotia 
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(III). Conidia vary markedly in dimensions and shape: 4.5- 6(- 7.5) x 2- 3 µm. ovoid­
oval. and/or 6- 10 x 2- 3 µm, ellipsoidal to subcylindrical; in both types mostly bigu1-
1ulatc. Occasionally two-celled conidia also occur. 8- 10 x 2- 3 µm. 

Description in vitro 
OA: cultures at room temperature produced only sterile mycelium. The fungus appar­

ently needs special conditions for fructification. 

Ecology and distribution. In Europe (Austria. Germany. Italy) and North America 
(USA) on dead branches. twigs and petioles of various trees and shrubs. especially ncar 
river banks. The fungus probably originates from Central Europe. Sometimes the pycni­
dia contain only the short conidial type. in other specimens conidia arc of the longer type. 
Various collections. however. bear pycnidia with both types. i:ce Bocrcma & van Kcstc­
ren ( 1981). The pycnidia of P. pe::.izoides superficially resemble the sclcroplcctcnchym:1-
tous pycnidia-11 of Phoma lingam (no. 2: telcomorph Leptosphaeria 111ac11/011s) on dead 
cabbage stems. This explains the statement in old literature 1ha1 tl1e latter also occurs on 
wet. old wood. 

Addendum (27- 31) 

In the literature on cultural studies of species of Lep1osphaerit1 scnsu l:110 1hero aro var­
ious Phoma-like anamorphs, which apparently do not produce sclcroplectenchymatous 
pycnidia and therefore do not fit into the section Plenodo11111s. Some of these leptosphaerin 
spp., however, do produce scleroplcctenchyma in their pscudothecia. Spccics of Lepto­
sphaeria s. I. with only pseudoparcnchymatous pseudothecia (commonly occurring on 
grass-like monocotyledons). arc at present placed in a separate genus. Phaeosphaeria 
Miyake. whereas their Phoma-like anamorphs have been characterized as 'Aposphneria­
like' or as 'microconidial fonns associated with Stagonospora·. sec e.g. Lcuchtmann 
( 1984). We have not yet a definite opinion on the classification of all these pscudoparcn­
chymatous Phoma-like anamorphs. M ost of them do not have a specific name. but four 
anarnorphs which do, arc discussed briefly below (nos 27- 30). Sec Sivancsan ( 1984) for 
the characteristics of the other Phomn-like anamorphs of Leptosphaeria s. I. Finally, :i vas­
cular pathogen of Chrysa111he11111111 spp. with a Phialophora-synanamorph like P. trachei· 
phi/a (no. 2 I) . but having only 'common' pseudoparenchyma1ous pycnidia. has hccn de­
scribed and documented under no. 31. 

27. Phoma a.nnullata Pons - Fig. IOJ\ 

Tcloomocpb: up1osplraerra sacchari Y3ll Breda (Phaeosphatna cf. Shoemaker & Babcock. 1989). 

Phoma ann11/law Pons. Fi1opa1ol. Vcnc1. 3 (2) ( 1990) 38- 39. - Phyllost1c1a saccharicola P. lien· 
nings, Ann. Mus. Congo Om. 5 (2) (1907/1908) 100; not Pho11ra saccharicola Ahmad. Diologia, Ull1orc 
6 (2)(1960) 131 I= Plroma sarglrina (Sacc.) Oocrcma ct al .. sect. Ptyrontllata. described in Comribulions 
II: Oocrcma. 1993). 

Stltaed li1ua111re. lludson (1960). Pon.~ (1990). 

Description in vivo (Saccharum officinale) 
Pycnidia (subcpidennal within ring spots on lcaves, usually solitary). 65- 135 µm 

diam .. subglobosc-papiUate. thin-walled; they often occur in association with the pseudo-
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thecia of the fungus. Exudate pale brown. Conidia 9 - 15 x 2- 4 µm . e llipsoidal-subfu­
soid , provided with 2- scve ral small gunules. 

P eudothecia (also subepidermal in the ring spoL~) mostly I I 0-140 µrn diam .. globose­
papillate . Wall pscudoparcnchymatous. Asci mostly 60- 72 x 9- 13 µm. Ascos porcs 21-
25 x 4.5- 6 µm. e llipsoidal. 3-scptate, second cell from the apex enlarged, each cell with 
a single large guuulc (for detailed description sec Hudson. 1960). 

Description in 1·i1ro 
OA: slow-growing white colonies. which soon turn pink 10 umber with sparse aerial 

mycclium. P>•cnidia may be produced all over the surface, as single or multilocular 
struc tures. 180- 350 µm diam .. i. e. larger than on the host. Conidia similar LO those in 
vivo. 

Ecology and distrib111ion. In Africa. Asia and South America well-known as pathogen 
of sugar-cane leaves: Ring Spot. Usually of little economic importance. 

Represenrative specimens. VIA 5645 (holotypc. 8 ). VIA 4866. 

28. Phoma meliloti Allcscher - Fig. 108 

Synanamorph: Stagonospora mtliloti (Lasch) Petrak. 
Tcleomorph: Ltptosphatria weimui Shoemaker ct al. (fonncrly confused wi th L prattnsis Sace. & 

Bnard and L l'lrtdella {Peck) Sacc.). 

Phoma me/riot, Allcscher. Der. bot. Ver. Landsbu, 12 ( 1892) 19 [bollltvpc in herb. Allescher (M ) 
, howed tliat conidia wcrcconsidcrabl>· broader tban stmcd in description). 

Selected /i1era111re. Jone.~ & Weimer (1938). Lucas & \Vcbs1er ( 1967). Shoemaker. Babcock & Irwin 
(1991). 

Descriprion in vfro (especially Melilot11s alba) 
Pycnidia (immersed in lesions on stem and leaves. usually solitary) mostly I 50-200 

µ m diam .. subglohosc with a distinct neck of variable length, usually narrower at the base 
than at the apex. thin-walled. They may contain conidia of the Plroma-typc or conidia of 
the Swgonospora-typc. Phoma-conidia 4- 6 x 2-3 µm. oblong-ellipso idal without guttul­
cs; Stagonospora-conidia 8-20 x 2.5- 3 µm. truncate at the base. tapering 10 the rounded 
apex. 1- 3-septale . eguuulate. 

Pscudothccia (subepidermal on last year's dead stems) mostly 250-350 µm diam., 
dt:prcssed globosc with Oattened base and conical neck composed of selcroplec1enchyma 
cells . Asci mostly 70 - 80(- 100) x 10- 11 µm , 8-sporcd, overlapping bisc ria1c. Asco­
spores 20- 24 x 5- 6 µm. fuso id. 3-septatc, second cell from the apex enlarged. with 
or without small guttulcs (for detailed description sec Shoemaker. Babcock & Irwin, 
199 1). 

Description in vitro 
OA: rapidly growing. producing a dark green mycclium with patches of while and or­

ange aerial hyphac: reverse dark green with orange margin. Pycnidia were found within 
3 month , usually as composed ~tructures , more or less globosc or irregular in shape: 
incidentally conidia of both types were produced in the same pycnidium. 

Ecology and distribution. In Australia. Europe and North America on various Lcgu­
minosac. e.g. Medicago. Melilows. Trifo/ium and Ulex spp. Causes Leaf Spot, St.em 
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Fig. 10. Conidia of four species treated in the Addendum. - A. Phomn anm,llata. - B. P. mtliloti and 
Stagonospora-synanamorph. - C. P. rosrnipii. - D. P. sangumoltnUt. - Oar = 10 µm. 

Canker and Root Rot of forage legumes. Low temperatures (± 8°C) induce the develop­
ment of the Phoma-anamorph, higher temper,llures the Stagonospora-anamorph. 

Representmive dried culntre. SHEFF 2050. 

29. Phoma rostrupii Sacc. - Fig. IOC 

Tclcomorph: uptospltaena libano1,s (Fuckel) Nicssl [also quoted as ·ubanotidis· and as ·(Fuckcl) 
Sacc.'(. 

Phonw rostrupii Saccanlo. Syllogc r ung. 11 (1895) 490. - Phoma sang111nolenra Rosttup. Tidsskr 
Land0kon. 5 (7) ( 1888) 384: not Plto,na sangumolema Grove. J. BOI .. Lond. 23 ( 1885) 162 (sec no. 30 
be.low]. 

Selected literawre. GrO\'C (1935). Lucas & Webster (1967). CMI (1968: 6 11. 668). Sivancsan (1984) 

Description in vivo (especially Dauct/.S carora) 
Pycnidia (on stems and inOorescences, lesions on roots; usually densely grouped). sub­

globose apparently always thin-walled, exudate bright-red. Conidia (4-)5-6(-6.5) x 
1.5- 2.5 µm, oblong ellipsoidal or dumbbell-shaped. biguttulate. 

Pseudothccia (on dead stems) mostly 360- 415 µm diam., globosc or conical glo­
bosc with flattened base. Wall scleroplectenchymatous. Asci 100- 125 x 8- 10(- 11 ) µm. 
8-spored. uniseriatc. Ascosporcs mostly 18- 20 x 5.5- 7 µm , e llipsoidal , 3-septate. 
second cell from 1he apex enlarged, eguttulate (for detailed description sec Holm. 1957). 
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Description in vitro 
OA: rapidly growing. forming an olive-green mycclial mat with copious yellowish 

cream surface hyphae: reverse dark yellow to brown. Usually abundant produc1ion of 
thin-walled pycnidia up to 320 µm diam .. s ubglobosc or depressed globosc. Conidia sim­
ilar to those in vivo. 

Ecology and distribution. In Europe 1he tcleomorph has been recorded on stems and 
rooLS of various Umbellifcrae. especially Angelicn sylvestris. In northern Europe/>. ros­
tr11pii was known in the past as a serious pathogen of carrotS: Pltoma Root Rot. Carrot 
Phomosis, Dieback of seedlings. 

Representative dried c11{r,,res. SHEFF 2009. SI-IEFF 2163. 
Nore. The telcomorph L libanotis is a charac1eristic rcprcscnta1ive of the sclcroplcctcn­

chyma10us 'Group doliolum' of 1he genus Leptospltaeria. However. so far only thin-walled 
pscudoparcnchymatous pyenjdia of P. rostr11pii arc known. It should also he no1ed 1ha1 
recent East European records of P. rostmpii on carrots refer 10 two entirely diffcrcm spe­
cies of Pltoma, viz. P. exig11a Desm. var. exigtw (sect Pltyllostictoides, sec van dcr Aa ct 
al. (1990)) and P. complanata (Tode: Fr.) Desm. [sect. Scleropltomella, sec de GruyLCr & 

oordeloos (1992: 89)]. 

30. Phoma sanguinolenta Grove - Fig. IOD 

Teleomorpb: lep1osphaeria p11rp11rei1 Rclun. 

Phoma sang111110/tnta Grove. J. Ool. Lond. 23 (1885) 162: no1 Phoma sang11inolenta RosltUp. 'lids.skr. 
Landokon. 5 (7) (1888) 38-1 (• Phoma rostn1pi1 Sacc .. ~ no. 29 above(. 

Phoma rnbel/a Grove. J. 001.. Lond. 23 (1885 (June() 162: nOI Phoma rnbella Cooke. Grcvillca 1-1 
( 1885 [Scp1.]) 3 (• Phoma porphyrogona Cooke!. - Phoma gro\·t1 Dcrlcsc & Voglino, Syllogc Fung. 10 
(1892) 168 (supcrnuous new name). (P. mbe//a and P. sangwnolenra were simul1aneously published by 
Grove: when lbesc 1wo 1a.,a are uniled, 1hc resulting species mus1 be called P. sa11g11inoltnta. because lha1 
name was chosen by Lucas & Webster (1967). sec An. 57.2.l 

Selected ltrerawre. Grove (1935). Lucas & Webster (1967). Sivancsan (1984). 

Description in vivo (especially Cirsi11m spp.) 
Pycnidia (at the base of rotting stems. loosely gregarious) 280- 400 µm diam .. sub· 

globosc-papilla1.c, thin-walled. surrounded by purplish hyphae. Conidia 4 5.5 x 1.5-
2.5 µm. oblong-ellipsoidal. bigunulatc. 

Pscudothccia (subcpidermal on dead stems) mos1ly 250- 350 µm diam .. globosc 10 
depressed globosc with nauened base and 1.runca1c-conical neck composed of red poly­
gonal cells. Wall ascocarp scleroplcctcnchymatous. Asci 55-95 x 8-11 µm. 8-sporcd. 
overlapping biscriatc to tctrascriatc. Ascosporcs (22-)27-31(- 35) x 4.5- 5.5 µm. nar­
rowly fusiform, 3-scpiate. central cells sligh1ly s horter than end cells. dis1inc1ly guttulatc 
(for recent detailed description sec Shoemaker. 1984). 

Description in vitro 
OA: rapidly growing; producing a pale olive-gr.:cn mycclial mat wi1h patches of whit· 

ish aerial hyphac, reverse wilh a purple discolouration of the agar. Pycnidia discovered in 
culture resembling those in vivo. thin-walled 280-400 µm diam .• depressed globo c. 
Conidia similar to those in vivo. 
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Ecology and disrrib111ion. Common in Europe and orth America (Canada) in redden­
ed or purple coloured patches on dead stems of various composites. Occasionally record­
ed on other families. 

Represemative dried c11/r11res. SHEFF 1928, SHEFF 1929. 

31. Phoma vasinfccta Bocrema, de Gru)'lcr & van Kcstcren spec. 11011. 

Hypbomycctous-anamorph: Phialophora sp. 

Diagnosis coloniac in agaro PDA dicto cultac traducta c Robenson (1967): Pycnidia supcrficialia. 53 
162 µm diam .. subglobosa. sacpe modicc rostrata. opcrculo late c,·oluto. tcnuitunicata. ccllulac cxtcriorc< 
ruscac ct fcrc magnac. Conidia bacillifonnia vcl modicc curvaia, 1.95-3.25 x 0.65- 1.3 µm . Conidia pau· 
lo maiora. 1.95-5.2 x 0.65- 2.6 µm. ex hyphis vegctati\•is ipsis oriunda. cellulis conidiogenis 7 2-
28.6 x 1.8-3.6 µm. llolotypus exsiccatus lMI 128761. isolatus e fasciculis vascularibus discolorntis in 
caule Ooriali pyrcthri. Chrysamhem, coc,·mei, Cbaucris. Cambridgeshin: in Anglia. 

Pltomo troclteipltila f. sp. chrysanthemi Baker. Davis. Wilhelm & W.C. Snyder. Can. J. Bot. 63 
(1985) 1733. 

Description i11 vivo (esp. Clrrysantlremum morifolium) 
Pycnidia (subcpidermaJ in linear rows on stem bases. sometimes in cankers and on leaf 

scars) mostly 75-150 µm , light brown to black. solitary, rarely in groups. subglobosc­
obpyrifonn or irregular, usually with a short neck (up 10 40 µm). Wall consists of a rind 
of large black thick-walled cells enclosing several layers of hyalinc cells. Conidiogenous 
cells globose or boulc-shapcd. Exudate milky cream. Conidia oblong. straight or curved, 
mostly 2.5- 4 x 1- 1.5 µm. 

Description in vitro 
Growth-rate rather variable, depending on strain and agar medium (on PDA c. 25- 35 

mm). sparse yellow-green aerial mycelium. colony margin irregular and whitish. compact. 
pigmentation variable depending on strain. whitish pink becoming reddish brown grey. or 
greenish grey becoming dark grey green 10 black: reverse also variable in colours. ranging 
from distinctly pink or purple-reddish brown to dark greenish grey or almost black. On 
application of a drop of NaOH the reddish diffusible pigment<; tum blue. Pycnidia produ~d 
sparsely. superficially on the agar. similar to those in vivo. with a late developing opening 
(pore) at the top of the short neck. Conidia usually somewhat smaller than those in vivo 
(sec Latin description). 

Hyphal conidia arising from frc.c conidiogcnous cells on the aerial mycclium (repre­
senting the Phialophora-anamorph) arc variable in si1.c. mostly 2-5.5 x 1- 2(- 2.5) µm. 

Ecology and distribution. The present concept of this pathogen of the vascular sys­
te m of Chrysamhe11111m spp. (Slow Will. Phoma Decline Disease) includes records from 
Europe, North America and Australia. Baker ct al. ( 1985) treated it merely as a spccialiwd 
pathogenic form of Phoma tracheiphila (no. 21 ). the cause of 'Mal Sccco Disease· of cit­
rus trees in the Mediterranean and Black Sea areas. However. there arc sufficient reasons 
for differentiating both pathogens at 1.he species level. Apart from their quite different hosts 
and ecology. there arc also obvious differences in pycnidial morphology. The pycnidia of 
P. vasinfecta arc only slightly beaked and do not consist of scleroplectenchyma. The pyc­
nidial conidia in vivo are usually larger than those of the citrus pathogen. 
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The Phialophora-synanamorph of P. w1si11fecu1 is indistinguishable from Phialophom 
chrysanrhemi (Zachos et al.) W . Garns. 111c lauer hyphornycclc may ht: considered 10 be a 
synanamorph of P. vasi11fec1t1, hut can al/;O exist /;Cpara1cly and indcpcndcn1ly lcomparc 
1he analogue of £picocc11111 nigmm L. and Phoma epicoccina Punith. ct al.. discus.~cd in 
Conlributions II , Bocrcma. 1993J. 
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TAXONOMICAL NOTES ON MACROFUNCI IN ROADSIDE VERGES 
PLANTED WITH TREES IN DRENTHE (THE NET HERLANDS) - I 

PETER-JAN KE17.ER & 1£1· J\RNOI .DS I 

Bi0log1cal S1a1ion. Wijstcr (Drcnlhc). The Nclhcrlands 

In thi~ s1udy t.lc,-criptions. dr.iwings and observations arc presented of rare. crilica.1 or lcs;. 
well-known rnacrornycc1cs that were encountered during mycococnological ifl\•cstigations 
carried ou t in roadside verges planied wilh Querc11s rob1,r L. (53 plots) or Fag11s s_yh·atica 
L. (23 plotS). In t11is first part. ,pccial aucniion 1s paid 10 1hc genus Cor11nam,s S. F. Gray 
cmcnd. l:r. 

During the years 19 6. 1987 and 1988. mycococnological rcscan:h has hcen carried out in 
76 plots. situated in roadside verges planted with Q11erc11s rob11r L. (53 plots) or Fag11s 
sylva1ica L. (23 plots). funher referred to as Q11erc11s or Fagus. The plots varied with re­
spect to exposition. age of trces. vegetation type and vegetation management. Most of the 
plots were situated in the province of Drcntl1c. and a fow in an adjacent region in the prov­
ince of Friesland. all in the phytogeographical Drenthian District (Weeda. 1983). in the 
northern part of the 1cthcrlands (Table I). The area of research lies 10- 20 m abow sea­
level and consisLs of weakly undulating glacial cover sands. A layer of boulder clay is 
often present at variahle depths. However, in the roadside verge verges the soil horizons 
arc always mixed up 10 a depth of 0.5-1 m. due to the road construction and maintenance 
works. 

The herb layer in Lhe plots belongs to different grassland communities. Productivity 
and ~pccics composition vary with the exposition and nutrient availability from poor 
grassland with a relatively high mo:s cover (Thcro-Airion and Lolio-Cynosurctum. West­
hoff & Den Ht:ld. 1969) 10 highly productive. dense. grass-dominated communities 
(Agropyro-Rumicion crispi). The vl!getation is rather sparse 10 almost absent in some 
dark. shady plots along roads in woods. The management of the vegetation in roadside 
verges out. ide forests con ists mostly of mowing without removal of the hay two (or 
more) times a year. sometimes of mowing with suhsequent removal of the hay. Shaded 
roadside verges (in woods) arc only incidentally managed. In addition the top soil and 
vegetation arc removed in many places with intervals of c. 5- 10 years for reasons of 
traffic safety and road surface maintenance (to prevent water stagnating on and along the 
road). 

A description of the plant communi ties. soil parameters and the rcsultS of the myco­
cocnological research will be published elsewhere (Keizer. 1994a. 1994b). 

I I Comm. no. 445 of the Biological Station. Centre of Soil r:4-"0logr. Wijsicr. ·111c Netherlands. 
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Table I. U s t of plots. 

Sur"CY o f the plots where lhc described species o riginate. All plots are s ituated in the province l)renthc. 

the Netherlands . except lbc plots F 15 and Q5. which lie in the province Frie~land. 

F = roadside verge planted w itb Oeech: Q .. roadside verge planted with Common Oaks; Age = age o f trecS 

( in 1988): Exp . means exposilio n of the plot: +=in open land.o;capc. ±= half 5hady. - = $hady: Pav. re-

fe rs 10 the pa,-cment o f the roads: A = asphalt. O = bric k$, N = no pavement. 

Plot Mun1ci - Near C.:oordrnatcs Local name Age l:xp. Pav Description of tbe 
pahl)' villai;e on the topo. o f vcgt:talion 

graphic mnp trees 

fl I l'eiu Allena 227.3 - S7 1.6 Licwcrsewcg S8 • 0 poor grusland 

fl2 Rold<> l)eur,.c 237.S - SS6.7 Roider I loofd,.·cg 78 • A mod. poor grassl 

F13 Bcikn WiJSICr 232.2 S37. I Oruntingcrwcg 37 • A mod. poor grassl. 

P14 Bcilcn Orunlingc 234.7 S36.5 lfamwcg 37 + A poor gnSJl>nd 

PI S Ooststclhng-

wcrf Watcrcn 219.7 - 548.2 Ooswcg 51 A poor grassland 

P16 Dicvcr Watcrcn 2 17.4 - S46,1 Oudc Willcm 51 + A mod. poor gnssl 

Pl7 1\ nloo Annen 244.7 S63,7 Anloocrweg 54 + A poor grassland 

r21 Vries Rhee 234 .4 S6 1,4 N 870 66 + A mod. rich grusl. 

1'22 Slecn ·1 HuntJc 2S2.6 537.S Slenerweg 63 + A mod. nch grassl . 

F23 Anloo Annen 244.8 563.7 &:xtcl"\\'CS 61 + A rich grosslond 

1'24 Pcize Pcbc 229.S 573.5 Zu= wcg 57 + B mod. n ch grassl 

1'25 Odoom KhJndij l: 253. 1 539. 1 Odoorncn'.iJIJlk 41 • A rich grossland 

F11 11.-•cltc Jloveltc 21 1.7 - 531.2 Li nthorst - Homanlaan 140 B poor woodland 

F,2 Oicvcr Daevcr 217.9 542, I Oo,wcg 55 B poor wood land 

F'1 Gasscltc Gieten 246.1 - 555.S lloutvcst<r fanscnwcg 66 A ± absent 

F34 Anloo r:cxl 2 45.6 - S6 l.6 Anncrwcg 8 1 A poor woodl•nd 

F35 r,.ldc l,:.cldc 235.7 S72.5 llooghullcn 70 A rich woodland 

F36 Odoorn KhJndiJk 253,4 539.3 Odoorncn.ljtak 4 1 ,, rich woodland 

F40 Ruincu lloogevun 228 .6 529.7 Spaarbankho< 44 N poor woodland 

1'41 Ga~scllc Gicttn 245.3 5S7.6 Gictcr\·eld 69 N poor woodland 

1'42 ll avcltc lbvcltc 211.7 - 511.2 72 N ± absent 

1'4' Eckle l:ddc 24S.2 551,,1 llooghullcn 82 N mod rich woodl 

1'44 Kodcn Roden 225.1 - 571 ,I Mcnsingcboscb 81 N :t absent 

QI Slccn S<·hoonoord 247.8 - 541 ,2 Or3nJcl:anul Z Z . 100 + A poor gr .. sland 

Q2 Wcsterbork Zwisgcltc 235.5 S4S.O Oranjebn:tal N Z 100 + A poor grassland 

Q3 Wcsterbork Zwiggcltc 216.2 S4S.O Or•nj<l:anul Z z. 100 + A poor grassland 

Q,I /\n lou Gictcn 24 3.5 SS7 .2 Gicten.trnal 110 + A poor grauland 

Q5 Oostsielling-
wc,1' Wate rcn 219.7 548.0 Oodc Willcm 5S + A poor grassland 

Q6 Vlc'<:klcr Frcder1ksoord 209.0 - S40. I Vlcddcl""'Cg 9 1 + I\ poor grass land 

QII Assen l)c:ur,.c B6.9 556.6 Ko ldcr lloofdwei; 11 3 + A poor grassland 

Ql 2 01C\'Cr Watcrcn 2 15.4 547.2 Wotercnwcg 130 + B mod. poor gr>ssl 

QI '.\ Roden 1-oxwoldc 226.3 574 .7 Rodcrwoldcrwcg 11 4 + B mod. poor grossl. 

QI.I Vlcd<kr Vlcddcr 209.') S4 1. I VIN!dcrwcg 9 1 + A poor grassland 
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Plot Munici - Near CoordinatC$ Local name Age Exp. P3V. J)C$cnpl1on o r the 

pality village on the copo- or vcgctocion 

graphic mop lttCS 

Q21 Aucn Ocuro, 236.6 S56.6 Roklcr lloofdwcg 11 3 + A rich grassland 

Q22 Wcstcrbork Wcstcrbork 236.S 541 .S Zwiggchcrstraot 98 • A mod. rich grass! . 

Q23 Ruincn Pcsse 22S.3 S32.2 Eursingc 112 + A rich grasslond 

Q24 Ruincn Kraloo 225.5 533.8 Kraloocrwcg 70 + A rich gruslond 

Q26 Slccn "t lluntje 2S2.S - 53 7 .5 Oranjekana•I 'l.. Z 116 A rich grassland 

Q31 Beilcn Tcr llorst 230.9 S40. l Tcr llorst 4 1 8 poor grassland 

Q32 Odoom Odoomcrvccn 2Sl.9 S38.5 Odoorncnijcak 6R + A poor gr.>ssland 

Q33 Bellen Drijbcr 234.0 534.5 0c llullcn 25 + A mod poor gr.issl. 

Q34 Odoom 't llaancjc 252.6 537.5 Oranjekanaal N. 'l .. 26 + N mod poor gra.ssl 

Q35 Pcizc Allena 227 .8 - S72.6 llooghou 47 + 8 poor gruslnnd 

Q36 Oeilcn Klatcring 232.9 - .543.5 Klatcring I 5 + A mod poor gross! . 

Q37 Ocilcn Klocering 233.0- .54 3,S Kh ccnng 15 + A mod. poor g,assl. 

Q38 Dievcr Oiev<rbrug 218.6 540. 6 Oicverbrug 10 + A poor grossland 

Q39 Bcilcn Bcilcn 234.6 - 544,0 Eursing 12 + A mod. rich grass!. 

Q41 Oeilcn Wijsccr 231.6 538.8 Bcilerweg 48 + A mod poor grass!. 

Q42 Odoom Odoornc.rvccn 248,8 540.8 Onn,chnul N.Z. 32 + A mod. poor grass I. 

Q43 Ocilcn Wijstcr 230.5 537.6 Loovccn 32 + N poor grossland 

Q44 Bcilcn Hooghalcn 232.6 548,2 Stat,onsstrooc 3 4 + A mod. poor grusl. 

Q4S Dcilcn Wijscer 231.3 - 537, I Bocrkoclwcg 35 + 0 mod. rich grass!. 

Q46 Dcilcn Wij.icr 231.8 - .536,9 Marswcg 35 + I) mod. rich grass!. 

QSI Zwccloo Wi1tcvccn 24 I.S - 536,0 Ooswcg 48 + D mod. poor grass!. 

Q52 Odoom Odoorncrvccn 251.5 - S38.9 Torenwcg 2) A n cb grassland 

Q53 Slccn Noordslccn 249.9 534,8 Middclcswcg 28 A rich grassland 

Q54 ()w,ngeloo Dwingcloo 222.3 538. 1 Lhccwcg IS ~ A rich grassland 

Q61 7.wccloo Schoonoord 246.'l 540.2 Oranjckanaal Z. Z 11 6 0 rich grasslond 

Q62 Dwingeloo Lhcebrock 226.S S39.8 Lhecbrock 76 8 mod. poor gr•ssl. 

Q63 llavelce llavcltc 210.9 531.3 Busscltcrwcg 146 8 rich grassland 

Q64 llavclte Havcltc 212,l - 531.6 OvcrcingC"laan 8S D rich grossland 

Q6S Anloo Gictcn 243.9 SS1 .4 Gic1crs1nuu 110 ,, mod. poor gross!. 

Q71 Zwccloo Schoonoord 245.9 540. 0 OranickanaaJ N. Z . 116 A rich gro..uland 

Q72 Wcstcrbork Zwiggeltc 236.8 - 54S.O Oronickanul N. 7. 100 A mod. poor gr.1ssl. 

Q73 llavcltc lla,•cltc 210.6 - S31.3 Busscltcrwcg 12S 0 mod rich grusl. 

Q74 Roden Altevcc r 22S.3 - 570.3 Mclkwcg 106 A mod poor gussl 

Q81 Rumen Pcuc 224.9 532.l L<cuW1c 110 A ruder-al 

Q82 Assen A ssen 23S.4 SS6.9 Stccnd1jk 110 D mod. rich gro$sl. 

QS3 Roden Roden 22S. 6 57 l.6 Mcnsingcwcg 97 A mod. rich wood!. 

Q84 Anloo Gicccn 243,6 557.3 Gic1crs1raal 100 A poor woodlond 

Q85 llavchc lhvcltc 212. I 531.3 Van llclomaweg 140 A nch grassland 

Q87 Havcltc Hovcltc 212, I S30.8 Ooskampsbrugwcg 143 0 mod. n ch wood! 

Q88 Rui ncn Rhccbruggcn 2 16.9 553.2 Rhccbruggcn 114 8 mod. poor wood!. 

Q92 Havcltc llavcltc 2 11.6 S30.0 144 N poor woodland 

Q93 Ruinen lloogcvccn 228,6 529.9 Spaarbankbos !OS N poor w()()dlond 

Q94 Roden Roden 225.4 571.5 Mcnsingcboscb 102 N poor woodlond 
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The fungi dealt with in this study comprise the Macrofungi. Groups with relatively 
small or hidden fruit-bodies (e.g. the majority of the Helotialcs, rcsupinatc Aphyllophoni­
lcs) have hcen omiucd because a complete inventory would roquire a much more time 
consuming search strategy. The following groups have hcen included: Basidiomycetcs: 
Agaricalcs: Gastcromycctcs: non-re upinat.e AphyllophoraJcs and Hcterobasidiomycctcs. 
Ascomycetes: Clavicipitales: Cordyceps: Elaphomycetales: Elaphomyces; Hclotialcs: 
Geogloss11m. l.eo1if1; Pc1i1alcs: Helvellaceae, Pel.iwceae, T11bemceae; Dcu1cromyce1cs: 
Paecilomyces. 

The nomenclature of the Basidiomycctes is mainly after Kreisel (1987) or Arnolds 
( 1984) if species arc not mentioned in the former work. The nomenclature of the smoo1h 
spored species of the genus lnocyhe is after Kuyper ( 1986) and of the genus Psathyrella 
after Kits van Wavercn ( 1985). Ascomycetcs arc after Cannon ct al. ( 1985) and Deutero­
myce1cs after Arnolds (I.e.). 

Full understanding of mycococnological studies is often hampered by the absence or 
incompleteness of descriptions of critical taxa. Therefore, descriptions and/or critical 
notes arc given in this paper of rare and critical taxa and of collections. which disagreed 
with descriptions in literature. This criterion has been taken in a rather broad sense. The 
reason for this is in the first place 10 provide a reference for some names used in the myco­
cocnological work and secondly 10 present the rate of disagreement with the current 
literature of some names that were accepted. 

In the descriptions the following abbreviations of colour-codes have been used: Expo 
for Cai.lieux & Taylor ( 1958). K. & W. for Komerup & Wanschcr ( 1978) and Mu for 
Munsell Color Company ( 1954). 

In the microscopic d..:.scriptions Q indicates the length/width ralio of the spores and av. 
Q the average of Q usually based on 10 spores per collection. In the figures the habit sketch­
es arc 0.8 x the natural size: in the microscopic drawings the bar always represents IO µm. 
All collections mentioned below arc made in the selected plots and dcposilcd in the hcrba­
rium of the Biological Station in Wijster (WBS). part of the Agricultural University Wagc­
ningen. For each collect.ion the plot number is given, where it originates. This refers 10 

Table I. where the exact place and some brief ecological notes of the plots arc listed. 
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I. AGARICALES 

Clitocybc albofragrans (Harm.) Kuyp. 

Pilcus 25 mm. expanded. with centre deprcs cd and margin involute. not hygropha­
nous. white. slightly pruinosc: surface somewhat cracked with pale brownish cracks. 
margin 1101 s1ria1c. Lamcllae narrow. c. 2.5 mm broad. crowded. very shortly dccurtcnt. 
light pinkish. with slightly crcnulatc. concolorous edge. Stipe 32 x 2 mm. cylindrical. pale 
beige with white librillum. therefore white-silky shining. Flesh in pilcus and stipc pale 
hrown. white on drying. Smell strong. anise-like. 
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Spores 4.6-5.5(- 6.1) x 2.8-3.2(-3.7) µm. ellipsoid. thin-walled. smooth. in exsic­
cata often in teu-.ids. 

Habitat. Between grass in roadside verge planted with Qunws mbur. 

Collections e.wm,ned. Pim Q51. 31 Aug. 1987. Kei~er 87063: Plor Q31. 17 Oct 1988. Kei:er 
88115. 

This species is little-known. and apparently often overlooked. It is well-ch,Lr:.11.:1erized 
by the combination of a white. non-hygrophanous pilcus and anise-like. mdl. It differs 
from pale forms of C. odora in smaller basidiocarps and smaller spores. According to 
Kuyper ( 1981 ) it is not uncommon in the Netherlands. 

Clitocybe marginella Harm. 

Pileus 27- 34 mm. expanded with somewhat depressed centre. when moist at centre 
orange-hrown (K. & W. 5C5 hut more greyi h). towards the margin orange-beige (5C-I). 
at extreme margin even paler: centn.: contrastingly darker than the remaining parts o f the 
pileus; margin transluce ntly striate up 10 1/3 of the radius. on drying very pale hcige. 
Lamellae crowded. shonly decurrent. pale pinkish-beige-whitish with <:oncolorous edge. 
Stipe up to 25 x 3.5 mm. cylindrical. somewhat llcxuose. concolorous with centre of 
pilcus. glabrous. Smell sweetish anise-like. 

Spores 4.6- 5.5 x (2.8- )2.9- 3.7 ~am. shortly ellipsoid. 
Habitat. Terrestrial on dead organic matter in a roadside verges planted with Q11erc:11s 

on nutrient-poor sandy soil. 

Collt'ction l'M11111nrd. 1'101 Q3. 21 Dec. 1988. Kri:rr .'18J.J2. 

Climcybe 111nrgi11elln is related 10 hoth C. ngrestis and C. dimreta . According 10 Kuypt:r 
( 1982) the former has a more uniformly coloun:d pali.: pili.:us and the latti.:r diffors in a 
darker orange-brown cap, which i.s nm translucently s1ria1.e. and in pink l:tmellae. 

Conocybc pygmacoaffini s (Fr.) Kiihner - Fig. I 

Pilcus 20 mm. piano-convex with rather prominent umbo. hygrophanous. whcn moist 
ru. ty brown (Expo between F52 and F54), translucently striate up 10 0.5 o f the radius. on 
drying ochraccous yellow-brown (D68). Lamellae c. 3 mm hroad. ra1hcr crowded. con­
colourous with cap (F54) or slightly paler. edge white-nocculose. S1ipc 43 x 1.3 mm. cy­
lindrical, at base somewhat s wollen. ochraccous yellow-brown. covered with yellowish 
brown. shiny fihrillum. near apex powdcrcd-nocculo e (c:rnlocystidia). darkening on 
handling. Context in pileus and stipc concolorou. with pileus. in basi.: of tipe dark red­
brown (J42). Smell and taste 1101 recorded. 

Spores 8.5- 9.1 x 4.6- 5.2 µm, Q = 1.7- 1.9. av. Q = 1.80. narrowly ellipsoid. ochra­
ceous yellow-brown in H40H, with distinct germ-pore. Cheilocys1idia 30- 40 x 7- 9 
µm, narrowly lageniform or narrowly fusiform. 

Habitat. Terrestrial in roadside verges planted wi1h Q11erc11s on nuiriem-poor andy 
soil. 

Collu11011 nammed.1'101 QSI. 19 Sept. 1988. Kei~er 8/i/315. 
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This collection differs from the description by Watling ( 1982) of C. pygmaeoafjinis by 
the more slende r habit. the slightly narrower spores (Watling: 8.5- 10 x 5- 5.5 µm). and 
the narrowly fusiform cheilocystidia. not gradually tapering from a broad base. Spore si1e 
:ind shape of cheilocystidia arc in hettcr agreement with Maire's descriptions (in Kuhner. 
1935: 135. 8- 9 x 4.5 5.5 µm). Conocybe striaepes (Cooke) Lundell differs in smaller 
s pore.~ (7- 8 x 4- 4.5 µm ) and lanccolatc cheilocystida. 

Coprinus sclerocystidiosus M. Lange & A. H. Smith - Fig. 2 

Pilcus 20 mm. expanded. red-brown. covered wi th shon hairs (Af!tac). especially near 
the margin. panly withered. Lamellac black. for the greater pan withered. Stipe 40 x 15 
mm. cylindrical. somewhat swollen near the base. pale yellowish-hyaline. covered with 
small hairs. ha<;e somewhat tomentosc. 

Spores 12.5- 15.0 x 7.3-8.5 µm. Q = 1.6-1.9. av. Q = 1.77, ellipsoid. with exccn­
tric germ-pore. dark brown in NH40H. Pilcocystidia narrowly lageniform. lhick-waJlcd. 
65- 88 X 7.5- 10.Q µm . 

Habitat. On organic debris in a roadside verge planted with Fag11s on nutrient-poor 
sandy soil. 

Collection exomintd: 1'101 F'32. 18 Sept. 1988. Keizer 88063. 

Mr. C. B. Ulj~ kindly identi fied this collection. Coprinus sclerocys1idios11s is a rare 
. pccics in the ethcrlands. 

[000000 
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1-ig. I. Conocybe pygmaeoaffin,s. a. habit : b. sp0rcs: c. chcilocystidia: d. caulocystidia (88315). - Fig. 2. 
Copr,nur sc~rocys11diosus. a. spores: b. pilcocyslldia (88063). - Bar represents 10 µm. 
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Coprfous subimpaticns M. Lange & A.H. Smith - Fig. 3 

Pilcus when young 3- 4 x 6 mm. ovoid. soon expanding. 10- 20 mm broad, broadly 
campanulatc. wilh margin occasionally splitting radialJy. often soon dcsimegrating (within 
half a day after collecting). greyish brown (Expo C63), chestnut-brown or ochrish brown 
(H42. H43. F43) in cent re: covered witJ1 small setae. Lamellae narrow. c. 1.5 mm broad. 
moderately crowded. at first pale grey-brown, then dark grey-brown. with white-floccu­
losc edge. soon brownish black and desintcgrating. Stipe 25- 50 x 1.5- 3 mm. cylindri­
cal or slightly broader towards the ha~e. white-hyal ine or pale cream coloured. in one col­
lection (Kei:er 87234) pink (8 32) at apex and greyish pink near base (ClO). pruinose. 
Smell and taste unknown. 

Spores (9.0-)9.5-15.0 x (5.9- )6.0 - 7.5(- 7.7) µm. Q = 1.4- 1.9 and av. Q = 1.53-
1.71. not or hardly lentiform. smooth, with exccnlric germ-pore. dark purplish under micro­
scope. Cheilocystidia of two types: vesiculosc or ovoid, 35- 65 x 25 µm. and lageniform. 
30 40 x 10 ~1m. Plcurocystidia vcsiculosc. 40 50 x 30- 35 µm. 

Habi1ar. Terrestrial in road~ide verges planted with Fagm or Q11erc11s on nutrient-poor 
sandy soil. 
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f ,g, , Copr,n11.t rnb1111pn1it,is. a. habit: b- c. spores: f , g. pilcocyslidia: i. chei locystidia: J. pleuro­
cys11d1a Ca. d. I(. 88134: h 1111319: c. r. 88231: c. i.j. 87038). - Bar represents 10 µm. 
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Collections eJ.amine,I. Plot F21. 30 Oct. 1986. Ke,:u 86187: Plot 1'32. I Sept . 1987. Kl'1:er 87038: 
Plot Q22, 13 Oct 1987. Kei,tr 87234; Anloo. Andcrcn. 29 July 1988. Ke,:u 88().J5: Plot F22. 17 Sept 
1988. Keizer 88154: Plot F43. 6 Oct. 1988. Ke,:er 88231: Plot F22. 16 N<l\'. 1988. Kei:er 88319. 

The material is heterogeneous with respect to spon: si~: collection 87234 has small. 
slightly len1iform spores. 8.6- 10.8 x 5.8- 8.0 µm. Q = 1.4- 1.5 in front- ::ind av. Q = 
1.6- 1. 7 in side-view. The remaining collections arc more homogcncous with rcs pcc1 10 
spore si1.c: 11 - 13 x 6.5- 7.7 µm . Chcilo- and ple urocys1idia could exclusively he studh.:d 
in immature carpophores . which were only present in collection 87234. Because 1he char­
acters of the pleuro- and cheilocys1idia could 1101 he studied in othe r collec tions. the spore 
size h::id 10 be used 10 identify this species of the C. hiosce11s group. All species except 
C. s11bi111patie11s have narrower sporcs (Onon & Watling, 1979: Ulj6. 1989). Collection 
87234 is deviating by the pink colour in the stipe ::ind in having s maller spores than th~ 
remaining co llec tions. Yet. it is ::issigned 10 C. s11bi111pntie11s. which is confirmed by 1vlr. 
C.8. Ulj6. 

Coprinus xantholepis P. D. Orto n 

Pilcus ovoid when young. c . 3 x 4 mm. white to cream-coloured. transluce ntly s1ria1e. 
c overed with a thick veil consisting of orange-brown scales. giving the pileus an orange­
brown spouc<l appearance. Lamellae when young white. with age purplish-black and del i 
quescent. Stipe white . in maturity c. 25 x I mm. ::11 base somewhat enlarged and with a 
zone o f veil remnants. Sme ll and 1as1e unknown. 

Spores 6.0- 6.8(- 7.2) x 4.5- 5.5 x 5.3- 6.0 µm, lenti fo rm. in front view broadly el­
lipsoid 10 s ubglobosc (Q = 1.0- 1.3. av. Q = 1.1 6). in s ide view e llipsoid (Q = 1.2- 1 A . 
av. Q = 1.30). with central ge rm-pore. Hyphae of veil irregularly divcn iculate. 3- 5 µm 
thick. with walls of I µm thick. under microscope ochn:-brown. 

Habitat. On dead gras remains in a roadside verge planted wi1h Q11ac11s on nu1rien1-
poor sandy soil. 

C(}l/ecrwn e.1111111ned. Plot Q54. I Sept. 1987. Ke,:u 87061. 

Our ma1crial fits we ll with the original description ot' Copri1111s xa111holepis by Orton 
( 1972: 150) except for the slightly larger spores in front-view. II w:is 1101 recorded before 
from the Netherlands (/\mold . 1984). 

Cortinarius rr. 

In the t c1hcrlands few taxonomical studies arc carried out concerning this genus and 
modern descriptions an: scanty. Moreover. most o f the s pcdcs arc critical in some rc:,pcc1. 
Therefore we have included descriptions o f most species ohscrved in this genus. 

Cortinarius anomalus (Fr.: Fr.) Fr. 

Pih:us 32- 42 mm. expanded. wilh broad. indis1inc1 umho. hygrophano us. when 
moist pal..: red-brown (Expo D56) al centn:. towards the margin hrownish grey (D52). on 
drying paler. beige. surface covered with white . shiny fi brils (silky). Lamcllae up 10 
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6 mm broad. moderately crowded. adnate. emarginate. ventricosc. pale brown ('caramd­
colourcd') with violaceous tinge, with concolorous edge. Stipe 40- 50 x 6- 8 mm. cy­
lindrical. thickened at base (up to 13 mm). hollow. beige. grcyish at apex. covered with 
white fibri llum. with rather inconspicuous. pale yellow vdar zones in lower part of Stipe 
and remains of cortina. brown by adhering spores. Context white in pilcus with a grey 
wnc nl:M the lamellae; beige in stipe. Smell none or faintly fungoid. 

Spores 7.2- 8.0 x 6.0- 6.7 µm. broad e ll ipsoid to subglohose. Q = 1.2. coarsely ver­
rucose with small roundish or irregular warts. Cystidia absent. 

Habi101. Terrestrial in a roadside verge planted with Fag11s on nutrient-poor sandy soil, 
but outside the ploL~ in a wide varlet)' of other habitats. 

Col/ection tAaminetf. Plot 1'44. 10 Oct. 1988. Ke,:er 880(;6. 

In old state Cortinari11s 0110111a/11s resembles C. vnlgus which lacks. however. any 
violet coloration and differs in spore fonn. 

Cortinarius baltcatoalbus R. Henry - Fig. 4 

Pilcus 50- 85 mm. expanded. with somewhat depressed or umbonate centre. tobacco­
brown (Expo D54. E54) or somewhat paler. at margin concolorous, with innate, darker 
fibrils. in young stage viscid, later dry but with adhering leaves etc. Lamellac up to 8 mm 
b1oad. crowded. adnatc. emarginate. not ventricose. when young rather pale brown. later 
cinnamon-brown. with paler. sometimes serrulate edge (edge sometimes with c lumps of 
spores Hke in some Hebe/01110 species). Stipe 40- 65 x 7-13 mm. cylindrical with slightly 
swollen base, usually solid, pale brownish or beige. <.:ovcn.:d with pale fibrillum and ap­
prcssed brown fibrils in lower 2/3 part. with some thin velar remains and near the base 
with one morc conspicuous heh of veil. Smell weak. fruity or sweetish. Context in pileus 
and Stipe whitish with faint brown or pink hue. Chemical spot tesL~ of pileus: KOH 5% 
pale brown with yelJow margin: H40H I 0% bright yellow: in context of Stipe KOi i and 

H,10H yellow. 
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Fig . .i. Cortinarius balteatoalbus. a- c. habit: d. c. spores (a. d. 87284: b. 88127. c. 87/J8). - Oar 
n:pn::-<enls 10 µm . 
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Spor\!S (9.0 -) 10.0- 12.0(- 12.4) x (5.3-)6.0- 6.5(-6.8) µm. e ll ipsoid or sub:unyg­
dali fonn. Q = 1.5-2.2. av. Q = 1.80. ornamented with fine roundish. o val or im:gular 
wans. thl.! area j ust above the hilar appendix mostly s mooth. o chl.!ilocys tidia observed. 

Habirm. Terrestrial in a roadside verge planted with old Q11erc11s on nutrient-poor sandy 
soil. 

C1Jllec1rons t!J.(1111/llttl . Plo1 Q2. IS Scp1. 1987. Kti:tr 87138: 13 Oc1. 1'>88. Ktrur 88127. 

The size of the spores and the absence of c heilocystidia point towards C. balreatoalb11s. 
T he collection differs from the original description by Henry ( 19 58) in slight ly smaller 
hasidiocarps and lcs involute margin of the pileus. 

Corlinorius c~imiri (Vcle n.) Huijsman - Fig. 5 

Pikus 7 42 mm. narrowly campanulate. then piano-convex with distinc t umho: hygro­
phanous. whe n mo ist dark brown or dark red-hrown (Expo J42. J 12 (in centre). E-F22. 
H63-64). slightly or not translucently striate. on drying grey-brown 10 dark grey-brown 
(D·E62. E43. F62). covered with white . fibrillose scales or fihrcs. giving the surface a 
delicate. s ilvery appearance. stronger so towards the margin. Lamcllae up to 6 mm broad. 
s uhdistant 10 distant . adnatc. sometime broadly adnatc. emarginate, pale brown ('cafc· 
au-lait') when young. without pink or violet colours. later rusty brown. with paler edge. 
Stipe 20- 60 x 2 6 mm. cylindrical or some times broader towards the base. solid or 
fis tulosc. pinkish brown 10 pale lilac brown, covered with white. silky. shining fibrillum. 
giving the Stipe a pale pinkish appearance: a white annular zone and a fe w white lloccosc 
remnanL<. o f the ,•ci l may be present but these disappear with age. Context when moist in 
pileus dark brown and in the Stipe pinkish brown, on drying in pileus pale beige and in 
the Stipe pale pinkish. Sme ll usually indistinct, in one case earth-like and in one case 
sw..:cti sh. 

Spores (9 .7- ) 10.5 12.6(- 13.2) x (5.0 - )6.0- 7.0(-7.4) µm . Q = 1.5 - 2. 1. av. Q = 
1.56 - 2.07, ovoid. base of spore remarkably rounded (in o ne ca. e spores tapering to· 
wards the hasc). with C>mamcnt:uion of fine punctiform or slightly irregular wans. Brown 
hasidia prescnL C ystidia absent. 

Nabirm. In roads ide verges planted with Q11erc11s or Fag11s. with poor grassy vcgcta· 
tion on sandy soil. 

Collrc11ons e.llmiinrd. Plo1 Q32. 18 Sept. 1986. Kt,:u 86/.J8: Plot Q2. 28 Oct 1986. Kti:tr 86178'. 
lit No" 1986. Ke1:tr 8624Y: 19 Aug. 1987. Kt 1:tr 87106: 15 Oct 1987. Ke1:tr 87242: 13 Oc1. 19 . 
Kei:u 881.JO: 15 Sept. 1988. Kti:rr 88138: Plot Q83. 24 Oct. 1986. Kt,:er 86181: 24 Aug. 1987. 
Ke,:er 871 J I: 22 Sept. 1987. Kti:er 87193: Kti:cr 87200'. 10 Oct. 1988. Km.er 88087: Km.er 88280. 
1'101 1'34. 19 Nov. 1986. Kmer 862560: Plot 1·15. 6 Oct. 1988. Ke,:er 88/01. 

Thi pccies is charac1cri1.cd by the combination of the dark brown pilcus. pink 10 pale 
lilac tinge at the stipe and especially by the large spores. The collections arc in good agree· 
ment with the descriptions by Velcnovsky ( 192 1: 464) and Huijsman ( 1955: 20). We con­
s ide r Corti11ari11s s11bserripes Romagn. a synonym . ahhough Moser ( 1983a) placed that 
species in thl! group of Telamonia with a viole t s tipc apex and C. casimiri in the group 
without violet colours. However. Moser (I.e.) described the s tipc in the latter species as: 
"Stiel-Spil'le hlaB lila ... " . 
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Fi£. 5 Con111an11s c11.rn111n a. c. e . habit: b. d. f. ~pores (a. h. 87193: c. d. 87200-. c. f. 87290). - Fig. 6. 
C(lrz11wn11s f(l1t.ft ic11s. ,L habi1: b. c. spore~ (a. b. 88124; c. 88/0J). - Fig. 7. Cortinariils comptulus. 
a. b. hahii: .:. J ~pore.,: c. 1. sterile cell in l:unclla edge (a. c. e. 88249: b. d. f. 87 348). - Bar represents 
10 11 m 
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Cortinarius causlicus Fr. - f,'ig. 6 

Pileus 17- 70 mm diam .. piano-convex without umho. when moist whitish wilh p1nl.:­
brown tinge (Expo 863. 864). in old specimens warm brown (more or I~ s like C. obw 
s11s). translucently . triatc. paler on drying. viscid. Lamellac up to 6 mm hroad. modcr:uc­
ly crowded. emarginate-adnat.c. pale ochre-brown. then more rusty brow11. with pakr 
edge. Stipe 40- 45 x 3- 7 mm, cylindrical. somewhat tapering towards the base, white. 
pale ochraceous-yellow with age. with brownish (due to spores) conina-,one. vbdd 
when moist. Smell sweelish or strongly fungoid: taste of pileipcllis very bitter. in the 
other parts s tro ngly fungoid. 

Spores (6.2-)6.4- 7.3( 7.9) x (3.9- )4.0 5.4( 5.5) µm. Q - 1.3- 1.7 and av. Q = 
1.35- 1.58: pale yellowish brown under microscope. minutely punctate. 

Habimt. Terrestrial in roadside verges planted with Fa1111s or Q11erc1Lr on nutrient-poor 
sandy soil. 

Colle,·twns namme,t. Plot 1'24. 7 Oct. 1988. Ke,:tr 8810): 8 Sept. 1988. Kt'1:t'r HHJ48; Plot Q2. 
14 Oct. 1988. Kti:.tr 88124. 

The three collections studied i.how some differences: the fruu-bodies of collection:, 
88103 and 88348 arc small: pileus 17- 22 mm hroad and Stipe c. 40 x 3 mm, palt: ochrc 
yellow (old specimens) and with sweetish smell. In the other collection (88124) the fruit 
bodies an: larger: pileus 40 70 mm broad. stipe 45 x 7 mm. white and the smell is strong­
ly fungoid. The spores of the collections 88124 and ,~8348 arc narrower (4.0 4.8( 5.1)) 
µm) than in collection 88103 (4.8- 5.5 µm). The sm:ill variant was collected under f'ai:m. 
the other under Q11erc11s. Kiihncr & Rom:igncsi ( 1953: 253) and Moser ( 1981: 392) de­
scribed C. co11sric11s with pileus 30 60 mm wide and with consider:ihly narro wer spore . . 
6 - 9 x 3-4 µm . The spore size reported hy Konrad & M:iubl:ine (1932: 137. 6.5 8 x .i 
4.5 µm) agrees with the small-spored spccim1:n. described above. ln spite or the observed 
differences. the three collections arc called C. co11.rric11s hccausc of the distinctive h1tta 
taste being present only in the pilcipcUis. Th, spccte$ i~ accepted here in th1~ hroad i.cn~e 
because the observed differences hctwccn the three collections did not com:late whith each 
other. 

Cortinarius comptulus Mo . - Fig. 7 

Pilcus 15- 28 mm. campanulate wn1:n young. soon expanding. with umho. hygn,­
phanous. when moi t red-brown (colours like C. hemitrtcl111s). only ~hort-translucentl) 
striate. o n drying p:ilcr. beginning around the centre (colours like C. s1riaepil11s). surface 
covered with numerous white. h:iiry-fibrillosc scales. densely lihnlloi.e towords the mor­
gin. produc ing a dirty-white ;,one or about 3 mm broad. L:imcllae up to 3 mm hroad, mod­
erately distant. adnate. emarginate. weakly ventricose. when young pale hrown. l:ucr 
darker brown, with whitc-nocculosc edge. Stipe 40- 60 x 3 mm. cylindrical. ncsh-colourcd 
brown. towards the base of the Stipe dark hrown. covered with shiny white fihrillum. to· 
tal impression pale hrown. with some white lloccosc velar remnants. Context in apex of 
Stipe greyish. downwards brown dark brown. Smell indistinct. 

Spores (6.4-)6.5- 7.2( 7.5) x (4.5- )4.8 5.5(- 5.6) µm. Q = 1.2 1.4(- 1.5). av. Q 
= 1.35, hroadly cllipi;oid with ornamentation consisung of rather coarse, roundish to 
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elongate or irregular wans. somewhat stronger towards the apex. hrown under micro· 
scope. Edge of the lamellae with hyalinc. vc iculosc sterileedl originating from the lf"J_ma. 

Habirar. Tcrrcs1rial in roadside verges plan1ed wi1h Q11erc11s robur on nu1rien1-poor 
sandy soil. 

Colltctions e.WIIUllc'd, PIO! Q2. 15 Sept. 1987. Kr1;u 87.J.J,t PIO! Q7•1, 10 Oc1. 1'18 . Ktt;t'r 88249. 

Coni11nri11s compmlus is in macroscopic characters almost idcn1ical with C. lmnirri· 
elms. bu1 readily distinguished by the smaller i.porcs. 

Cortinarius ery lhrinus (Fr.) Fr. - Fig. 8 

Pilcu 9- 45 mm. conical. then expanding wi1h mon: or le s prominent umbo: hygro· 
phanous. when mois1 very dark brown with purplish hue (Expo J62. H42. J 10). towards 
the margin slightly paler due 10 greyish. silky rcmnanlS of veil. on dryin!,! greyish brown 
(E52. E52/5-t F21. F4 I ) with cen1rc much darker (J2 I. H61 ). noi 1ran:.luccn1ly. 1ri:11e. 
Lamcllac up 10 8 mm broad. moderately crowded 10 subdis1an1. cmargin:11e-adna1e. in old 
SJX'Cimcns vcnLricosc. when young hrownish. la1er ru:..1y brown. with concolorous or 
slightly paler edge. S1ipe 20- 40 x 2- 7 mm. cylindrical. Muffed. greyish lilac or pink-lilac 
(CH. C21. 821 ). with hiny fihrillum and of1cn ± halfway a concolorous velar 1.one. 
Con1ex1 in pileus greyish heige. in s1ipe pink-lilac-brownish. omewha1 browner than 
surface of s1ipe. Smell indistinct. 

Spores (7.0 - )7.2-8.0( 8.3) x (5.0- )5.2 5.8(- 6.0) ~,m. ell ipsoid. Q = 1.3 - 1.6. 
a\'. Q = 1.38- 1.50. strongly ornamented with coarse. irregular. clong:ue wans. coarser 
towards the apex. Cys1idia not observed. 

Habim,. Tcm:s1rial in roadside verges planted with Fagus or Quenm on nutrient-poor 
S3ndy soil. 

Col/tc111111sexammtd. Plot 1-1 7. 19 Ko,·. 1986: Kt'1:tr l:/JZJ8: Plo1 l·~J. 10 No,. 1'>86. Ke,:er 862.15: 
Plo1 Qt . 18 Sept 1986. Ke1:.tr 86152: Plo1 Q2. 15 Scp1. 19811. Kt1:.tr .~8/.JO'. 1'101 Q,1. 20 Uc1. 1986. 
K(1:er 86176: Plot Q31. 19 Aug. 1987. Kmu 87075: Pio! Q32. 18 Scp1 1986. K1!1:l'r 8615.J: 5 1'0,· 
fQS6, Kt1;u 86237: tit Aug. 19 7. Ke,:er 87()<)6. 

All wcll-dcvdopcd carpophore. of this species had clearly visihle. pinkish velar /.One.~ 
on t.hc s1ipc. although Mo er ( 1978) tates 1ha1 the s1ipc is mostly glahrous. wi th grey­
brown veil present only in one (unnamed) variety. In 1he field this species is easily n.:­
cognis:ible hy 1he very dark cap (when moist) and the pink-lilac stipe with concolorous 
con1ex1. Microscopically. 1he rdatively mall spore:. with s1rong ornamentation arc 
ch3rac1eristic. 

The species pn:sented here is Corri11ari11s eryrhri1111s (Fr.) Fr. sensu Ricken ( 1915). 
L3ngc ( 1935) and Bohus ( 1979: a C. eryrhri1111s var. rnss11/aespor11s Bohus.). Lange 
(I.e.) described Lhe spore as "pale and mooth" which indicates that he probably ha~ 
studied deviating or unripe specimens. The macroscopic description and the plate agree 
well with this species. Corri11ari11s eryrhri1111s i.en u Henry and r:avrc po ibly reprcScnti> 
another taxon with narrower spores (7.5- 9 x -l- 5.5 µm. Kiihner & Romagnesi. 1953: 
305). Ahhough C. eryrhri1111s is stated 10 be a vernal species (Ricken. 1915: Kuhner & 
Romagnesi ( 1953). the species is during this study only encountered in the autumn and 
not in other periods. 
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r ig. 8. Cort,narms eryrhrmus. a. c. c. habit: b. d. r. spores (a. b. 86152: c, d. 88140; c. r. 86237). -
Fig. 9. Corrinarms flnipes. :1. c. c. g. habit: b. d. r. h. spores (a. b. 86184; c. d. 87295; c. r. 87165: 
g. b. 88121). - Oar reprcscn~ 10 µm. 

Cortinariu.s flexipes (Pers.: r:r.) Fr. scnsu Kuhner ( 196 1) - Fig. 9 

Pilcus 12- 35 mm. when young conical or convex. soon expanding. often with wdl­
developcd umbo. hygrophanous. when moist dark reddish grey-brown (Expo D34. E34. 
F23. F43. F52. H42. H52. J2 I. J42), towards the margin slightly paler (C43. E52. J22, 
H43). translucently s triate up to 1/3 of the radius. on drying slightly paler. more greyish 
red-brown (E43. E54. somewhat paler than H42). with darker centre. when yollng cov­
ered by sparse, thin. white fi brils. soon disappearing and then ± shiny, at margin fre­
quently covered by concentrically arranged pink-greyish velar remnants. Lamcllae up 10 

3 - 4.5 mm broad. moderate ly crowded, in old specimens somewhat ventrieosc. when 
young pink (e.g. D42). soon only pink on 1hc edge. fi nally enti rely pale brown 10 rusty 
brown. S1ipc 20- 60 x 2- 4 mm, cylindrical. sometimes with swollen base, usually 
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becoming fislulose. pink-brown. covered by white or violaccous white fihrillum, general 
impn.:ssion pale pink (A4 I). veil usually present in form of a white annuli form zone and 
scauen.:d nocks 1ha1 disappear with age. 

Spores (6.7- )7.0- 9.2(- 10.0) x (4.4 - )4.6 - 5.2(- 5.5) µm. Q = 1.3- 1.8. av. Q = 
1.41 - 1.82, ellipsoid to oblong w11h small 10 coarse wart . often coarser t0wards the apex. 
Basidia with brown content present. Cystidia absent. 

llabiwt. Terrestrial in the grassy vegetation in roadside verges planh.:d with Fogus or 
Quercus. 

Ccllectionseu11111ned. PIOI F2-I. 24 Aug. 1987. Keizer 87084: PIOI 1'34. 30 Oc1. 1986. Kei:er 86186: 28 
Oct. 1988. Ke,:u &~184: Plot F-13. 7 Oct. 1988. Keizu 88101: Plo1 QI . 5 Nov. 1986. Kei:er 862J6: 18 
/\ug. 1987. Kei:er 87082: Plot Q2. 13 Oc1. 1988. Ke,:er 88253; 1-1 Oct. 1988. Kei:er 88121: Kei:er 
88140: 1'101 Q32. 17 Sept. 1987. Ke,:er 87165; 13 Oct. 1987. Kei:er 87295: Plot Q83. 24 Oct. 1986. 
Kt,:er 86184: 10 Oct. 1988. Kti:.er 88279; Plol QS-1. 30 Oct. 1986. Kei:er 86182. 

This species is above all characterized by the pale pinkish (and not violaceous) colour 
of the Slipe and the arrangement of the vl!lum on the cap (only visihle in material in good 
condi tion). The dark greyish n.:d-hrown colour of the cap is also distinctive. Macroscopi­
cally it is very similar 10 Corti11ari11s casimiri. which differs in the larger spores. ' llte mere 
pn:scnce of violaceous colours in the young carpophore (in the lamellae and/or in the apex 
of the stipc) is considered the most imponant distinguishing characte r in this group of 
Te/a111011ia. A closely n:laied species with violaccous colours is C. sertipes Kiihn. 1955 
(syn.: C. fie.ripes form a si:rripes Kiihn. 1961. C. co111rari11s Geesink 1976). The species 
without violaceous but with (pale) pink colour in the slipc is referred lo as C. flexipes. 

Ccminarius decipiens (Pers.: Fr.) Fr. is very close. but may differ in a less-developed 
vl!il and lack of a pink tinge in the young lamellae (Persoon. 1801: 298: Fries. 1821: 236). 
However. C. decipie11s sensu J. Lange (1938: 47: pl. 1030 ) is in our o pinion identical 
with C. flexipes. 

On the other hand. the description by Jansen (1984: 80) of C. decipie11s refers 10 C. casi­
miri. 

Cortinarius fusisporus Kiihn. Fig. 11 

Pileus 12- 13 mm. expanded with incurvcd margin. hygrophanous, when moist brown 
10 yellowish brown (Expo E64). a1 centre darke r. margin paler and somewhat fibrillose, 
on drying paler hrownish. Lamellae moderately crowded. adncxed. emarginatc . pale 
hrown ('caramel-coloured· ) with paler edge. Stipe cylindrical. hrown with yellow-brown 
fihrillum. in lower half with a few dirty while velar remains. Smell indistinct. 

Spore:. (9.2 )9.5 - 11.5( 11.6) x 4.4- 5.0(- 5.1) µm. Q = 1.9- 2.6. av. Q = 2.2 1. 
subcylindrical- fu siform. ornamentation consisting of line punctifo rm warn;. Cyslidia 
absent. 

Habitat. Terrestrial in roadside verge planted with Q11erc11s robu,-. 

Cuf/ectio11 t .iamme<I. O<loom. O<loomcrl'ccn. 31 Oct. 1989. Kei:n 89/Q.I. 

TI1c Ion!; and narrow spores arc distinctive for this species, but Cor1i11ari11s semivesti­
tus Mos. seem to be very close to C. Jusisporns. if nm identical. C. semivestiws has yel­
lowish brown velar re mnant~ on the slipc: thc.,;c are diny while in C. Jusisporns. Corrina­
ri11s i11cis11s Pers.: Fr. scnsu Moser ( 1983b) is con idercd a synonym of C. Jusisporus. 
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Fig. 10. Cor11narius he/veolt,s. a. c. e. habit : b. d, r. spore., (a. b. 87308: c. d. 87207: c. f. 88146). 
Fig. 11. Coninarius /t1sispoms. a. habit; h. spores (89104). - Bar rcprcset1L~ 10 µm. 

Cortinarius hclvcolus (Bull.) Fr. - Fig. I 0 

Synonym: Cortinari11.f basili/actus Pcarron c,c P. D. Orton. 

Pileus 15- 60 mm. campanulatc or conical. then plano·convex, wilh prominent. acute 
umbo. hygrophanous. when moist ochraceous yellow-brown or warm orange-brown 
(Expo E56, E58 (mostly). F54). in centre more intense ly coloured. the margin slightly 
paler due to the presence of thin. silky fibrils. not or slightly and shortly translucently 
striate. on drying pale ochre-brown to yellow-brown or straw-coloured (B66. C58. C66. 
D58, E56). in centre more intensely brown (C58. D58. E56). Lamellae up to 10 mm 
broad, very distant (6 - 9 per 10 mm at margin of piJeus). often interve ined. thickish. ad­
nate, emarginate. distinctly ventricosc. when young violet in most cases, soon fading to 
pale brown ('caramel-brown'). finally (purplish-)rusty brown. with com:olorous or paler 
edge. Stipe 20- 70 x 2- 8 mm, cylindrical or s lightly enlarged at the base. fistulosc or 
s tuffed, ground colour like moist pileus. covcr..:d by shiny. pale brown fibrils. causing a 
somewhat paler appearance, in young specimens with violet apex and base, fading with 
age, approximately halfway the stipe with a distinct, yellowish white. almost membrana­
ccous annulus. downwards with some additional velar 7,0nc.~ or nocci. Context in pilcm, 
concolorous with surface, in stipe violaceous in top and base of young specimens, later 
ochre-brown. Smell weak or distinct, musty or sweetish. 

Spores (8.2- )8.8-10.2(- 11.3) x (4.5-)4.7-5.6(-6.5) µm, Q = 1.6- 2. 1 and av. Q 
= 1.64- 1.92, oblong. often tapering towards the base, with small , subglobosc or oval 
warts. s tronge r developed towards the apex. Basidia with brown or golden-hrown content 
present; brown extracellular pigment present in the hymcnophoral trama. No sterile cells 
have been found in the hymenium. 

Habitat. In poor, grassy vegetation of roadside verges planted with Fagus or Q11erc11J. 
Of1en on moist places. 

Collections examined. Plot r24, 3 Nov. 1987. Km .er 87254: Plot Q2, 15 Oc1. 1987, Ke,:er 87277: 
15 Sept. 1988. Keizer 88146: Plot Q74. 23 July 1988. Keizer 88038: 10 Oct. 1988. Kei:u 881 99: Pim 
Q82. 1 Oct. 1987. Keiw 87207. 
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The rather robust habit. the distant lamellae and the warm (yellowish) brown colours 
indicate that this species is related to Corrinarius hi11n11/e11s Fr. Some characters separate it 
clearly from C. hin1111/e11s. vi;,,. the prominent. almost pointed umho. the (oflen) violaceous 
colours of the young lamellae and Stipe. the warm . more yellowish brown colour of 
the pileus and the persistent. almost memhranaceous annular :wnc on the stipe. Micro­
scopically. the spores are sli ghtly longer, more slender and often tapering towards the 
base. 

The descriptions of ' C. he/veo/us Fr. ss. Bresadola' by KUhncr & Romagnesi ( 1953: 
30 I) and M oser ( 1978: 408) differ in a number of chamcters from the material presented 
here. especially in the lack of violet colours. 1evcrtheles . we consider these inter­
pretations as probably conspecific with our material. on account of the well-developed 
annulus and distant lamellae. Both descriptions refer to plate 653 by Brcsadola ( 1929) 
(although KUhner & Romagncsi (1953) expressed their doubt with a question mark), 
which docs neither show the bright yellow-brown pileus. nor any violaceous hue in Jamel­
lac or stipe. 

Cortinarius quadricolor Fries ( 1874: 378) is rather similar. but the Stipe of that pccies 
was described as violaceous white without brown colours. Of this species no recent 
records seem to exist. 

Thi! picture of Corti11nri11s hi111111/e11s by Phillips ( 1981 : 138) is a misapplication of 
C. he/veolus. 

Orton ( 1984) presented Cortinnrius bnsililnceus Pearson ex P. D. Orton. which was 
said to differ from C. helveo/11s Fr. hy th1.: non-coniferous habitat. the smell (not inodor­
ous). yellowish veil. striate pileus. more slender s1a1ur1.: and more elongate spores and 
from C. he/veo/us sensu KUhner & Romagncsi ( 1953) hy 1h1.: prl!scnce of violet colours. 
Except for the veil (:;mm n111111/ari /e,.,.11gi11eo-111argi11aw) Fries ( 1874) did not mention 
lhese characters and lhl! violet colour in the young l:imellae and near the base of the stipe 
of C. b<1sililace11s was d1.:scribcd as very variable. It is concluded that the description of 
C. basililaceus agrees with the description of C. hefreo/11.1· rr. and the intcrprc1a1ions of 
Kuhner & Romagnc i (I.e.) and M oser (1978). Con~qucntly. C. basililnceus is consid­
ered as a synonym of C. helveolus. M oreover. it seems unlikely that this species. which 
appar1.:ntly is wide pread in at 11.:ast the UK and the 1.:therlands. would not have been 
noliccd hcforo the fonics of this century. 

Cortinarius hinnuleus Fr. - Fig. 12 

Pileus 20- 65 mm. when young convex. l:ucr cxp;mding. usually with broad and blunt 
umbo. finally applanatl! lo concave and 1hen umbo not conspicuou . hygrophanous, when 
moist wanp ochre-hrown 10 red-hrown ( Expo H42. H43. D5-L 06-1. E52. E54. E56, 
E58. F54. 1152. 1164. 134). with usually more intensely coloured centre (e. g. H52. H64, 
F52. H32). often paler and more greyish at margin due 10 a fihrillosc layer. no1 Lransluc1.:ntly 
striate. often with a pancrn of rndial dark streaks, on drying ochr1.:-brown. greyish ochre­
brown or straw-coloured ( 864. 872. C56, C63. C64. D56. D66. E58. E66. E68, F48). 
Lamellae up 10 10- 14 mm broad. di tant. somctimcs veined on thl! sides and interveined, 
in old specimens St(ongly ventricosc. rather narrowly adnatc. first pale hrown. older darker 
brown because of ripening of the spores. with whitish 1.:dge. 1.:spccially when young. 
without violcl or pink colours. Stipe 35 - 70 x 4-14 mm. cylindrical. tapering towards the 
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Fig. 12 a- g. Corrinari11s l11nnule11s. a habil: b. spores: c. sterile cells in lamclla edge (87143): d. C. habit: 
c. g. spores. - Fig. 12 h. i. C. hinn11/e11s var. griuascens. h. habit: i. spores (d. c. 87312: C. g. 88126: 
h. i. 86238). - Fig. 13. Corr,narius lanaws. a. c. habit: b. d. spores (a. b. 88195: c. d. 87051). - 13ar 
rcpre.<,cnL~ IO µm . 

ha.-.c or hasal pan somewhat enlarged. fistulose or solid. brown. concolorous with moist 
pile us. covered by shiny. pale brown fibrillum. giving Lhe stipe a pale brown appearance, 
darker brown towards the base. with one or several white. annuliform velar zones which 
may fade with age. ba5al part often white tomentose ('sock' ). Context in stipe concolor­
ous with s urface of pilcus. on drying cork-coloured, finally dark brown in basal part of 
the Stipe. Smell distinctly musty. dusty or sweetish. but sometimes indistinct. 

Spo res (6.6- )7.0- 9.0(- 9.8) x (4.9- )5.1- 6.1 (-6.5) µm. Q = 1.3- 1.8. av. Q = 1.40 
1.60. ellipsoid 10 oblong, wiLh (ival 10 irregular. moderately coarse wans; ornamentation 
stronger developed at the apex of the spore. In one collection ste rile ce lls were present at 
the edge of tht.: lamcllac (Fig. l2c.). Brown basidia present. 
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Habitat. Terrestrial in the poor. grassy vegetation of roadside verges planted with Fogus 
or Q11erc11s. 

Collecrions ewm,ned. l'IOI F15. 6 Oct. 1988. Ke,:er 88092: Plot Q2. 28 Oct. 1986. Keher 86179: 
18 Nov. 1986. Kei:u 86247: 15 Sept 1987. Ke,:er 87143; 15 Oct 1987. Kei:er 87339; 15 Oct. 1988. 
Kei:er 88136: Plot Q6. 8 No .... 1987. Kei:er 87312; Kei:u 87316: Plot Q32. 14 Oct. 1987, Keiur 
87236; Pl<>I Qin. I Oct. 1986. Ke,:tr 86176: Odoom. Odoomcrvccn. 13 Oct 1987. Kt,zer 87294; 22 
Sept 1988. Kei:er 88126. 

Corri11ari11s hi111111le11s is known as a variable species (e.g. Dahncke & Dahnckc. 1979). 
which is confinned hy our observations. In the present concept variants with a slender 
fu siform stipc have been united with varianlS with a thick-sci 10 (slightly) bulbous stipe. 
Small and slcnda forms may he confused with C. srriaepif11s but the lamellae of the lauer 
arc more crowded and the pileus is usually translucently striate. In one collection (87143) 
sterile cells were ohscrvcd at the edge of the lamellae. These seem 10 originate from the 
lamellar tmma and arc therefore not true cheilocystidia. As this collection fits otherwise 
well into the adopted concept of C. hi111111le11s. no taxonomic importance has been as­
signl!d 10 this character. This feature can be found occasionally among other species of 
Corrinari11s as well and may he explained by the observation that the ..:dge;: of the lameUae 
is the last pan becoming fertile. and some basidia may fail 10 ripen. A closely related taxon 
is C. lrelveolrts (sec there). 

Cor1inarius lanatus (Mos.) Mos. Fig. 13 

Pilcus 7- 38 mm. when young campanulate or conical. then expanding usually with a 
prominent umbo. hygrophanous. with centre of pileus drying first in an irregular pattern. 
when moist warm red-brown to dark red-brown (Expo H44, H42. H52. H43, J22. F52, 
F62). translucently striate up IO 1/3 of the radius. at margin yellowish due to presence of 
a fihri llosc layer. on drying ochre-brown. straw-coloun:d (C56. D56. C63. E56. C66). 
with small. yellow-brown. fibrillose hairy scales. Laml.!llac up to 4 mm broad. moderately 
crowded to suhdis1an1. emargin:nc-adnatc. somewhat ventricosc. when young pale brown. 
later rusty brown, with concolorous edge. Stipe 13 70 x 2- 4(- 5) mm. cylindrical. nar­
rowly fistulo c. ground colour rather dark brown. darker towards the base, covered by 
yellow-brown to straw-coloured. shining fibrils and with a woolly. brown annular zone, 
downward. with several more hrownish noccosc velar remains. Context in all parts rusty 
hrown. hlack-brown in base of Stipe. Smell weak. fungoid or sweetish. 

Spore;:s (6.2 )6.9 - 8.3(- 8.8) x (4.2- )4.4 5.0 µm. Q = ( 1.4-) 1.5 - 1.9. av. Q = 
1.56 1.67. ellipsoid. pale yellowish brown under microscope. minutely punc1a1e. some­
what stronger so towards the apex. Cystidia absent. 

Habirm. Terres trial in roadside verges planted with Q11erc11s or Fogus. 

Col/ec11011s examined. Plot F34. 10 Nov 1987. Ke,:er 87325; Plot 1'43. 7 OcL 1988. Ke,:er 88073: 
Plot Q65. 2-1 Sept. 1988. Ke,:er 88266: Plot Q82. 4 Sept. 1987. Kt,:er 87051; Plot Q93. 30 Oct. 1987. 
Ke,:er 87 302; 21 Sept 1988. Ke,:er 88056; Odoom. ()doomcrveen. 18 Nov. 1987, Ktiztr 87297; I Nov. 
198. Ke,:er88195 

Among the small Telamo11ia species with brown vei l and squamulose pileus three 
names come into consideration for our taxon. vi1.. Cortinarius psammocepha/11s Fr .. 
C. srrobilace11s Mos. and C. lanaws (Mos.) Mos. Moser ( 1978) quoted the plate of 
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C. psammocephalus by Lange ( 1935: 99F) under C. strobilace11s and apparently consid­
ered these names as synonyms. This plate shows a more squamulosc pileus than our col­
lections, and Lange observed larger spores. The description of C. lanatus ("pileus hrown. 
scaly'') by Moser ( 1978) fits bener than that of C. strobilaceus ("pileus ... grcy-fibrillosc 
o r fine scaly") although the differences arc small. Therefore the fonner name ha been 
chosen. 

Coninarius psammocephal11s. a closely related species. occurs in the ctherlanJs along 
lanes on clay mainly along the river Rhine and its affiuents. 11,is species diffcrs in having 
more prominently developed squarrulose scales on the pileus. more abundant remains of 
the veil on the stipe and a slightly less slender habit. The question whether C. psa111111n­
ceplwl11s and C. strobilace11s arc synonyms remains to be solved. 

Cortina rius pa leaceus (Fr. in Weinm.) Fr. - Fig. 14 

Pileus 8- 22 mm. campanulate. later expanded. usually with well developed umho hut 
umbo sometimes almost absent. hygrophanous, when moist dark rcd-hrown (Expo J32. 
E62, F62). towards the margin more greyish due 10 fibrillose veil remains, on drying pak 
pinkish brown. greyish beige (B6 I. D63), darker hrown (E52) at centre. whitish-fibril­
lose margin. covered with white hairy scales. which may disappear with age. Lamellac 
up to 3 mm broad, moderately crowded but sometimes more distant, emarginatc-adnate. 
when young pale brown without lilac colours. later rusty brown. with concolorous edge. 
Stipe 15- 40 x 1- 3 mm. cylindrical. sometimes attenuate at the base. middle brown. 
covered with diny-whitc or pale brownish, shiny fibrils. giving a shiny pale brown ap· 
pearance, in one collection with weak lilac hue. usually with a white annular 1.onc and 
several noccosc veil remains below. which may disappear with age. Context in pilcus and 
stipe pale beige when dry. reddish brown when we t. Smell usually distinct likc t:rushed 
leaves of Pelargo11i11111 w nale (L.) Ait.. sometimes more like the lemon-smell of P. mde11.1 

H.E. Moore. 
Spores (7.0- )7.5- 8.7(- 9.5) x (4.5-)5.0- 5.7(-5.9) µm. Q = 1.4- 1.9. av. Q = 1.48-

1.86. ellipsoid. with small punctiform wans or with stronger developed and elongate tu 
irregular warts. usually stronger at the apcx of the sporc. under the microscopc brown 10 
rather dark hrown. o cyslidia observed. 

Habitat. Terrestrial in roadside verges planted with Q11erc11s or Fag11s on nutrient-poor 
soil. 

Co/lfctio11s eM1111i11ed. Plot F3-I . 19 Nov .. 1986. Kei:er 8625611: Plol Q2. 28 Oct 19 6. Ke, :,•r 
86183: 15 Sepl. 1987. Ke,:er 87152: 15 Oct. 1987. Ke,:er 8729.J: Ke,:er 87306: Plo1 Q33. 30 Ocl 
1987. Kei:er 87314; PIOl Q74. 22 Scpl. 1987. Ke,:er 87178: Plol Q82. 4 Sep!. 1987. Kti:tr 87098: 
Plol Q83, 22 Scpl. 1987, Kmer 87194: Odoom. Odoorncrvccn. 13 Oct 1987. Ke,:er 87331 

A description of this spccies is given to enable a comparison with thc closely rdated 
C. paleiferns. 

Cortinarius palc ifcrus Svr~ek - Fig. 18 

Pileus 20- 30 mm. convex. witl,ou1 umho. hygrophanous, when moist rcddi. h hrown 
(Expo F44-F46). towards the margin more grey due 10 a fibrillosc layer of diny-white veil 
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Fig. 14. CortinaritlS paleoceus. a. c. habit: b. d . spores (a. b. 87 306: c. <l. 87194). - Fig. 15. Cor1i11or111s 
parvannula111s. a. c. e. habit: b. <l. r. spores (a. b. 87197: c. <l. 87239: c. r. 88131). - Fig. 16. Con,110· 
rius srriaepi/11s. a. c. c. habit : b. d . r. spores (a. b. 87168: c. d. 88142: e. r. 87252). - Fis. 17. Cartitto· 
rius privigm1s. a. c. habit: b. spores (a. b. 86147: c. 86151 ). - Fig. 18. Corttnanus pa/e1/er11s. a. hnbit: 
b. spores (86246). - Oar represents 10 µm. 
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remains: on drying pinkish grey-brown (E22), pale greyish towards the margin, covered 
with white hairy scales. Lamellae up to 5 mm broad. dist.ant. e marginatc-adnatc. some­
what ventricosc. sinuose and venosc, rusty brown with violet hue. with concolorous edge. 
Stipe 55- 60 x 6 mm. cylindrical. fistulose. concolorous with pileus. but with violet apex. 
covered with white shiny fibrils. in addition with some white velar re mains, violaccously 
tomcntose at base (K. & W. I 8D4). Context in stipe and pilcus sl ightly darker colourcd 
than surface. with smell like Pelargonium zonale. 

Spores (8.2-)8.3-9.0(- 9.2) x (5.2 )5.4- 5.6(- 6.0) µm. Q = 1.5- 1.9. av. Q = J .58-
1.85. ellipsoid to oblong. faintly verrucose. rather dark brown under microscope. No 
cys-tidia observed. 

Habiwt. Terrestrial in road~ide verges planted with Q11erc11s or Fogus on nutrient-poor 
soil. 

Collections iuaminul. Plo1 Fl7. 19 Nov. 1986. Keizer 86246: Plot Q31. 17 Oct 1988. Kei,u 88214: 
Odoom. Odoomerveen. I Nov. 1988. Ke,:er 88184. 

Corrinari11s paleiferus is distinct from the related C. pa/eaceus because of the violacc­
ous young lamellae. apex and ba~al tomentum of the Stipe and the distant lamellac. Jansen 
( 1984) considercd these names as synonyms. However. in the present material a satis­
factory distinction could be made between the two species. If old material is studied the 
violaccous coulors may disappear and then the distinction between the species becomes 
difficult. Yet. future research on more extensive material might prove that the species arc 
identical. 

Cortinarius parvannulatus Kuhner - Fig. 15 

Pileus 10- 35 mm. campanulate. then expanding. mostly with obvious umbo. when 
moist warm brown to chestnut-brown (K. & W. 6E7, 6E8. Expo between F34-36 and 
E58). somewhat darker at centre. in one case more ochre-brown (between D54 and D56). 
translucently striate. covered with small whitish ha.irs. towards the margin with whitish 
fihrillosc veil. on drying yellowish brown (C56. C63). Lamellae up to 4 5 mm broad. 
moderately c rowded to suhdistant, cmarginate-adnate, not ventricosc, when young pale 
('caramel· -)brown, ofte n with pink-lilac hue, later darker rusty brown. edge concolorous 
or slightly paler. Stipe 25- 65 x 1.5- 3.5 mm. cylindrical. usually fistulose. flesh-coloured 
hrown. covered with pale yellow-brown. shiny fibrils. (e. g. D58. C61). giving Lhe stipe 
a pale yellowish brown appearance. apex lilac. fading with age. not or hardly darker to­
wards the base. often with a conspicuous. white annular zone, and additional white noc­
cose veil remnant~ may he present in the lower part of the Stipe. Context in pileus and 
Stipe concolorous with surface to slightly darker. in base of stipc dark brown. Smell of 
cedar-wood or as Camarophyllus mssocoriace11s but weaker. 

Spores (7.0- )7.5-9.0(-11.9) x (4.3-)4.8 - 5.3(- 5.5) µm. Q = 1.5 - 2.0(-2.1). 
av. Q = 1.60 - 1. 73. ellipsoid to oblong. ornamentation consisting of moderately coarse. 
roundish. elongate or irregular warts. s lightly stronger at the apex of the spore. o cys­
tidia observed. 

Habitat. Terrestrial in roadside verges planted with Fagus or Q11erc11s. 

Collections uamined. Plo1 P33. 24 Sepl. 1988. Kei~er 88273: 1'101 Q2. IS Oc1. 1987. Kl'izer 87239: 
Plot Q31. 28 Oc1. 1987. Keizer 87267; ()doom. Odoomcrvccn. 3 Oc1. 1989. Ke,ze.r 89036. 
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Colkction Kei:.er 88131. 13 Oct. 1988. Plot Q2. which agrees macroscopically with 
the above dcscrip1ion, differs in the si1.e and shape of the spores (6.8-)6.9-7.5(-7.9) x 
5.1 - 5.6(- 5.7) with Q = 1.3-1.5 and av. Q = 1.36. and in the ornamentation consisting 
of coarser warL5. 

Corri11nri11s cedrio/ens (Mos.) Mos. with the same smell. is said to differ by the ab­
. encc of an annular veil-lone (but velar zones often present (Moser. 1978)) and absence 
of violaceous tinge in the top of the stipe. Both characters can vary considerably in sub­
genus Telamonia. Therefore. Lindstrom & Brandrud ( 1987: 9). Grunert ( 1989: 141 ) and 
Brandnid ct al. ( 1990) consider these taxa as synonyms. with which view we agree. 

Cortinarius privignus Fr. sensu lato - Fig. 17 

Pilcus 21 - 36 mm. convex. lat.er piano-convex with rather weak, obtuse. broad umho. 
hygrophanous. when moist warm orange-brown (Expo E58) with paler margin. not trans­
lucently striate. on drying ochre-brown (068); margin white-silky fibrillosc by remains of 
while veil. Lamellac up to 4 mm broad. moderately distant, not or s lightly vcntricosc. nar­
rowly and somewhat cmarginatc-adnate. rather pale brown. with white edge. without a 
trace of violet. Stipe 25-50 x 5-8 mm, cylindrical with clavatc base. up 10 13 mm broad. 
stuffed. pale hrown. covered by white-silky fibrils, causing a pale hcigc appearance with 
whit.e annuliform veil remnants in lower half of stipe. Smell none; taste not known. 

Spores 7.5 8.5( 10.0) x 5.0- 5.5(- 6.0) µm. Q = 1.4- 1.7(- 1.8). av. Q = 1.60-
1.64. ± amygdaliform, with rather coarse. e longate or irregular warts. more prominent 
towards the apex. Brown hasidia present. No cystidia observed. 

Habitat. Terrestrial in roadside verges planted with Q11erc11s on nutrient-poor soil. 

Col/ect,onsernmmrd. Plot Q2. 15 Sept. 1988. Kt ,:er88134: Plot Q32. 18 Sept. 1986. Keizer 86147: 
Ke,:rr86/5/ 

The species under consideration here is named Corti11ari11s privig1111s. In li terature 
(Kilhner & Romagne i ( 1953). Moser (1978)) several similar taxa have been distin­
guished (C. privig11of11/v11s R. Henry. C. privig1111s Fr .. C. privignomm R. Henry. 
C. privignoidl's R. I Jcnry. C. pse11doprivign11s R. Henry) based on (slight) differences 
in colour of and degree of hygrophaneity of the pileus, and the shape of the stipe. The 
characters mentioned appear to be gradual and since representative.~ of this group seem to 
he rare in the etherlands. critical comparison and evaluation of the given differences 
could not be made. However, to our opinion the distinction of so many taxa based upon 
these characters. docs not seem justified. The ornamentation of the s pores in our collec­
tions differs from that given by Marchand ( 1983: 152). where punctiform warts arc 
shown. 

Cortinarius rigcns (Pers.: Fr.) Fr. - Fig. 19 

Pikus 44-60 mm. piano-convex o r applanatc. without or with low umbo and with 
somewhat involute margin; hygrophanous. when moist wood-coloured brown to grey­
brown (Expo B-E54) or (orange-n:d-)brown (E46-ES8), margin not translucently striate . 
on drying straw-coloured ochraccous yellow-brown (856. C64). at centre darker (C56); 
surface radially silky or slightly fibrillosc. towards the margin with white velar fibrils. 
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Lamellae up to 8 mm broad. somewhat c ro wded to somewhat distant. not ventricosc. 
crcnulate. e marginate-adnate . rus1y brown. with paler. yellow-brown edge. Stipe 78 80 
x 9- 16 mm, cylindrical or irregularly inna1ed, gradually 1apering in10 poin1ed. roo1ing 
base; hollow or solid. pale ochre-beige mixed wi1h whi1e. covered with white librillum 
and a few indis1inc1 fibrillosc remnants of the ve il , on drying while or whi1ish. Smell 
distinct, like jodofonn. 

Spores (6.5-)7.0- 8.7(-9.0) x (4.2-)4.9- 5.6(- 5.9) µm. Q = (1.4-) 1.5 - 1.6( 1.7). 
av. Q = 1.53-1.61 ; e llipsoid. orname ntation verrucosc with punciiform. sometimes elon­
gate or irregular wans, omamen1a1ion often stronger 1owards 1he apex of the spore. 

Habitat. Terrestrial in roadside verges planted with Q11erc11s on nu1ricn1-poor soi l. 

Collections examined. Plot Q2. 15 Sept. 1988. Kei:er 88139: Odoom. Odoomcrvccn. 18 No". 1987. 
Km.tr 87291: 9 Nov. 1989. Ke,:er 891 I J. 

Coninaritts rigens as depicted by Lange (1938: IOOC) wi1h slipe 4- 9 mm broad li1s 
1hese collections well. bul is somewhat different from 1hc description by Moser ( 1978) 
with a s1ipc only 3-5 mm broad. cverthe lcss. Moser quoted Lange's plate for his C. 
rigens. Pe rsoon (1801 : 288) originally described Agoricus rigens with a stipe 6.3- 8.5 
mm thick. He did not mention any characteristic smell. Two species arc related io C. 
rigens, viz. C. velenovskyi R. Henry and C. d11raci1111s Fr. The former is smaller and 
darker and the lauer is more robust and inodorous according 10 Ricken (1915). Konrad 
& Maublanc (1924- 1937). Bresadola (1927- 1933). Marchand ( 1983) and Moser ( 1978). 
However, Bon ( 1988) reported a iodoform-like smell but a s iipe 15 mm broad for C. 
d11raci,111s. so that the idcmily of hi plate remains uncertain. 

Cortinarius striacpilus J. Favre - Fig. 16 

Pile us 7- 25(- 40) mm. convex or conical, rather soon expanding, mostly umbonale 
wi1h inconspicuous and blunt 10 prominent, almosl papilla-like umbo. hygrophanous. 
whe n moist dark reddish brown or dark yellowish brown (Expo F44. H44. H43, E54. 
1152. F54. F46). towards 1he margin paler by librillosc covering, 1ranslucen1ly s1ria1e up 
10 1/3 10 1/2 radius. someiimes more. on drying pale yellowish brown or straw-coloured 
(C63. C64. C62. 856 (darker). bc1ween E56 and E63. C56). sligh1ly more reddish brown 
(E56) a1 centre, when young covered wiih very 1hin pale-whili h hairy remains of velum. 
disappearing wi1h age. margin splil and fringed in old specimens. Lamellac (L = 20- 30). 
up 10 3-6 mm broad, more or less dis1an1 (8- 10 per 10 mm al cap margin). in old spec­
ime ns ven1ricosc. emarginaic . lirsl pale brown, ('caramel~olourcd'), lalt:r more rus1y 
brown wi1h pale edge. someiimcs edge wi1h a very fain1 and soon disappearing pink nu h. 
Stipe (20- )30- 50 x 1.5- 3 mm. cylindrical or somelimcs slighily swollen al 1he base. 
hollow; apex vt:ry pale. almosl hya line. 1owards base darker hrown. more or less con­
colorous with pileus, with shiny pale brown to whi1i h librillum. in addi1ion wi1h an 
annuliform velar zone and ome noccose veil-remnants. base frcq uemly whitc-1omeniosc. 
Flesh in drying pileus and upper part of stipc pale cork-coloured, in lower part of stem 
dark brown. Smell none or weakly fungoid. in one collcciion Pe/argo11i11111-like. 

Spores (6.2-)7.0 - 9.0(- 11.0) x 4.5- 5.5 µm . Q = 1.3- 1.9. av. Q = 1.45- 1.75. el­
lipsoid or e llipsoid-oblong. wi1h small round or c longa1c wans. ofien slighily stronger 
warty a1 the apex. Basidia present with hrown content. No eys1idia observed. 
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llabiwt. In roadside verges planted with Fngus or Q11erc11s on nutrient-poor sandy soil. 
especially on th.: steep side of ditches. 

Collec1ions tAam111ed. 1'101 F24. 10 Nov. 1986. Kei:u 86226; Kei:u l/6229; 7 ()<:1. 1988. Ke,:er 
88090; Plol F33. I Oc1. 1987. Ke,:er ,<;7201: Plot 1'34. 30 Oct. 1986. Kei:er 86180: Ke,:er 86185: 
19 Nov. 1986, Keizer 86243; Kei:r.er 86255: 10 Nov. 1987. Ke,:er 87329: 28 Sept. 1988. Ke,:,•r 88236; 
Plol F35. 22 Sept. 1987. Kt1:er 87199; l'lOl F41. 15 Scpl . 1986. Kei:er ,'16143: 10 Nov. 1987. Kl!i:er 
87323: PlOl QI. 6 Oc1. 1986. Ke,:er 86170: 3 Oct 1988. Kti:tr 8807.J: l'lol Q2. 18 Nov. 1986. Kei:er 
86253; 19 Aug. 1987. Kei:er 87121: 15 Sept. 1987. Ke,:er 87148: 15 Oc1. 191!7. Ke,:er 87240: 15 Sept 
1988. Kei:er 88142: Plot Q1 3. 22 Sept. 1987. Ke,:er 87184: 3 No,•. 1987. Ke,ur ,'i7263: Plot Q35. 
6 Oct. 1988. Kei;.er 88091; Plot Q8 1. 3 Nov. 1986. Ke,:er 86242: Plol Q82. 24 Sept. 1988. Ke,:er 88083: 
Plot Q83. I Oct. 1986. Km.tr 86175: 10 Nov. 1986. Kei:er 86224: 24 Aug. 1987. Kei:er 87068: 4 Nov. 
1987. Ke,;.er 87252: 8 ScpL 1988. Kei:er ,'lS/6/: Keizer 8817-1: Kei:er 88317: Keil.er S8354; Pim Q84. 
19 1\ov. 1986. Ke,;.er 86252: Plol Q93. 29 Sept. 1986. Keizer 86177: Odoom. Odoomcrvccn. 17 Scp1 . 
1987. Kmer 87168: 22 Scpl. 1988: Ke,:er 88267; Ke,:er 88112. 

Cortinarius s1riaepil11s is conceived here in a rather wid.: sense with I) colours varying 
from warm dark red-brown to dark yellowish brown, 2) s mall to medium-s ized sporo­
carps and 3) spores with av. Q = 1.45 to 1.75. All three c haracters a.re intergrading. The 
colour of the pilcus depends on the thickness of the pale fibrillose layer. which is subject 
to individual variation and which tt:nds to wear off with age. Th.: habit of the carpophofl!s 
ranges from slender to rathe r thick-sc i with rounded or umbonat.e cap and wilh base of 
s tipe enlarged o r not. but this c haracter varies independently from the other c haracters 
studied. The spore shape varies from rather broadly ellipsoid 10 oblong-ellipsoid (Fig. 19 
b. d). All intermediate shapes do exist (Fig. 19 f). and s pore shape docs not not correlate 
with o ther characters. The sme ll is us ually insignificant hut in some s pecimens of one 
collection it was obviously Pelt1rgo11i11111-like (as in C. paleaceus). The othe r charac ters 
and the fact that in the same group many odourless sporocarps we re present arc indicative 
of C. strinepil11s. 

Corrinnrius striaepil11s J. Favre has been considered the com:cl name for this taxon. 1nc 
description and plates match fairly well the material collected during this s tudy. Minor 
differt:nces are I) the lame llae which wc rt: tlescrired by Favre ( 1948: 11 9) as .. rathe r 
crowded .. , whils1 tbc lame llae of our collections arc subdistant, 2) the Stipe which is fre ­
quently hollow and (slightly) swollen towards the base. unlike the specimens depicted by 
Favre, and 3) Favre (1.c.) described the habitat as we l coniferous forest. 

A species that comes close to C. s1riaepil11s with respect 10 habit and which is known 
to many authors is C. incisus (Pers.) Fr.: Moser ( 1978): Kiihnc r & Romagm:si ( 1953): 
Bresadola ( 1930); Michael-Hennig-Kreisel ( 1985). This species differs from the present 
material by the not translucently striate and more fibrillosc pilcus and by tJ,e stipe which is 
not darkening towards the base. In the original description by Persoon ( 180 I : 310) no 
reference was made to a striation o f Lhe pileus in Agaricus inci.ws. It was described as a 
sma.11 specie.~ with a squamulose pileus and was considered hy Persoon (I.e.) c losely 
related to A. psammocephalus Bull. Consequently. this name will not be used for the 
present taxon. However. it remains unlikely that such a common species was not de­
scribed earlier than 1948. 

The plate of ·c. i11cis11s forma · hy Lange ( 1938: 99C) lacks Lhc darkening Stipe. hut 
the pilcus is of the right colour and distinctly striate. Conseqm:ntly. this plate probably 
represents C. s1riaepil11s. 
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Fig. 19. Con,norws rigens. a. c, ti. habit: b. c. spores (a- c. 87291: d. c. 88139). - Fig. 20. Cor11nor111s 
subbalaiwinus. a. c. habit; b. spores (a. b. 87183: c. 88094 ). - Fig. 21. Cor1,nor111s robuloris. a. r 
habit; b. ti. spores (a. b. 88192: c, d. 88135). - Fig. 22. Corr,narws ,·olgus. a. c. habit: b. d. ~pore~ 
Ca. b. 88235: c. d. 87241). - Oar re.prcs.:rus 10 µm . 
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Cor1i11ari11s i11cis11s Pe rs.: Fr. scnsu Moser ( 1983b) dcvi:11cs from pre vious concepts of 
1his species by 1he long and narrow sporcs. This 1axon is considered by us as idcmical 
with C. f usisporu.f Kuhner. 

Cor1i11ari11s helobi11s Romagn. is similar. but differs by the complele absence of veil on 
the s1ipe and iL~ cx:cum.:nct.: in marshy habitals. 

Cor1i11ari11s s1riaepi/11s. although lis1cd as very rare in the Netherlands (Arnolds, 1984), 
is a ra1hcr common species in 1hc s1udicd plots. h has probably frequently been over­
looked or confused wilh 01hcr similar taxa. 

Cortinarius subbalaus tinus R. I lenry - Fig. 20 

Pilt.!ui. 15- -15 mm, convex, then expanded. umbo low and broad c,r absenl, strongly 
hygrophanous. when moisl warm orange- or rt.:d-brown (Expo F46). not trans luce ntly 
striate. on drying pale orange-brown (D48) 10 almost straw-coloured (Expo C56. 856). 
m:irgin covered by a 2 mm broad, pale, fibrillosc layer. Lamcllac up to 6 mm broad. mod­
erately crciwded. not venlricosc. emarginatt.:-adnate, when young pale brown (C64). soon 
rusty brown. t.:dgt: paler. Stipe 35-80 x 6- 10 mm. cylindrical with bulbous base. up to 
17 mm wide. pale brown. covered by thick. cream-coloured fibrillum. 1hus appearance of 
s1ipc pale beige and shiny, over lhe lower half some white. tloccose veil remnants. bulb 
whi1e-1omentosc. emire Stipe darkening with age. Co nlCxt in pilc us when moist beige. on 
drying white. in stipe when moist with darker and paler pam;. Smell indistinct. 

Spores (8.0- )8.2 - 9.0(- 9.6) x (4.5- )4 .9 - 5.0( 5.4) µm. Q = 1.6 1.9. av. Q = 
1.75. o blong. wi1h orname111a1ion or line. punctiform warts, stronger at the apex. Cysti­
dia absent 

Habi1n1. Terrestrial in a roadside vt.:rgt.: plantt:d with Q11erc11s rob11r on nutrit:nt-poor 
sandy soil. 

Co/lecr,ons e.rn111111ed. Plo1 Q35. 22 Sept 1987, Ke,:er 8711:JJ: 3 Nov. 1987. Keizer 87247: 7 Oct 
1988. Ke,:er 8809.J. 

Cortinarius tabularis ( Bull.) Fr. - Fig. 2 1 

Pilcus 9 - 40 mm. conwx, soon piano-convex, finally ct.:ntre somewhat depressed. 
hardly hygrophanous. when moist gruyish or ochract.:0us rud-brown (Expo D54, 056. 
E56. E58). towards margin more grt.:yish (052). due to greyish librillosc veil remnanLS. 
in 1he smallest specimen the margin weakly translucently s1ria1e, surface somewhat mica­
ccous. not viscid. Lamellae up to 4 mm broad. moderately crowded. emarginate-adnate. 
pale ('caramel· -) or ochre-brown, later rusty brown, with scrrulate edge. some1imes paler 
1han the sides. Stipe 33 - 70 x 2.5-6(-9) mm. cylindrical or enlarged at the base, very 
pale greyish while. covt.:red by white fibrillum and in the lowe r 2/3 of the s1ipe with pale 
bdgt.: or cream-coloured zont.:s of vt.:il. then::fore general appearance white. Context when 
moist in pileus wa1ery grey. in s1ipe pale brown; on drying in pileus whi te. in Stipe very 
pale beige. Smell indis1inc1. 

Spores (7.2- )7.5- 8.6(- R.R) x (4.9-)5.6-6.5(-6.8) µm . Q = 1.2- 1.4, av. Q = 1.3 1, 
broadly ellipsoid 10 ellip oid; om:imemation consisting of rather coarse, round or im:gular 
wans. Cystidia not observed. 
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flabirar. Terrcslrial in a roadside verge planted with old Q11erc11s robur. in the prescncc 
of low. mown Be11,!a spec .. on nulric nt-poor sandy soil. 

Collec1tons examined. Plol Q2. 15 Sept 1988. Kti:tr 88135; 13 Oc1. 1988. Kti:u 88192. 

Coni11ari11s wb11/aris is a ra rely reported species (Arnolds. 1984) and close to C. ann· 
111a/11s. mainly diffe ring by the lack of violaceous lamcllac in young specimens. However. 
according to Lange ( 1938: 31) intermediate forms occur and arc even more common 1han 
typical carpophorcs. This is not confirmed by our observations. Cnrri11ari11s tab11/aris and 
C. decolornws arc very similar and Gecsink (1972) therefore suggested that they should 
be considered as synonyms. The two species arc said to differ in the surface of the pih.:us 
which is dry in the former and viscid in the latter species (Moser. 1978). Whether thii. 
difference warrants a distinction on specific level cannot be decided hen:. T he specimen, 
found during this study had dry pilci and arc therefore named C. tab11/aris. 

Cortinarius umbrinolens P. D. Orton - Fig. 23 

Misapplied name: Conuwru,s r1gid11s (Scop. Fr.) ss. J. Lange 

Pileus 12- 36 mm. campanulate. then expanding with distinct umbo. hygrophanous. 
when moist dark brown, dark grey-brown or dark reddish brown (Expo H42. J42. I 152. 
H64, F62). on drying pa11escem to grey-brown (F62. E54). covered with scattered. small. 
silky hai rs. more densely so 10wards the margin. disappearing wilh age. Lamc llae up to 7 
mm broad. distant, c marginatcly adn:ue, when young pale brown. soon dark rusty brown. 
with pale brown or whitish edge (but no c hc ilocystidia presen t). Stipe 30- 70 x 3-7 mm. 
cylindrical or sometimes slightly swollen at the ba~e. fistulose or solid. rather dark brown 
(as surface of pileus). covered with beige or whitish. shiny fibri llum giving the Stipe :i 
pale hrown. shiny appearance. when old without fibrils and therefon: darker. usually with 
a dirty white annular zone and some n occosc veil remains. Con1cxt in pi lcus pale brown 
or cork-coloured ; in stipc brown 10 rather dark hrown. in hasc hlack-brown. Smell usual­
ly strong. dusty. like Cysroderma amia11thi1111m. 

Spores 6.8- 10.5(-10.8) x (4.0- )4.5- 6.0 µm . Q = 1.4- 1.9(- 2.0). av. Q = 1.51-
1.74, ell ipsoid. orname ntation moderately verrucosc. Cystidia ahsent. 

Habitat. Terrestrial in roadside verges planted with Q11err11s rnlmr on nutrient-poor 
sandy soil. 

Colltct,ons examined. Plo1 Qt. 3 Oct. 1988. Ke,:er 88093: Plo1 Q-13. 11 Oct. 1988. Kt!1:tr 88201: 
Pim Q45, 2 1 Sept 1988. Kei:er 88169. 

The collections can be divided into two groups concerning. spon: si;,.c: collection 88169 
with spores (8.8-)9.2- 10.5(-10.8) x (5.0- )5.3-6.0 µm . Q = 1.7- 1.9(- 2.0): collec­
tions 88093 and 88202 with spores 6.8- 8.0 x (4.0-)4. 5- 5.0(- 5.5) µm. Q = 1.4- 1.8. 
The small-spored variant has spores with coarser and more irregular wans. These micro­
scopic differences do not corre late with variation in macroscopic characters. Several other 
studied collections from the herbarium at Wijstcr (WAG-W) appeared 10 have intcrn1cdiatc 
spores siz.cs. Therefore C. 11111bri11olens is accepted here as a separate species with an un­
usually big variation in spon! si1.c. 
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Cortinarius valgus Fr. Fig. 22 

Pilcu 15- 24 mm. convex 10 piano-convex. no1 or weakly hygrophanous. al ccntn: 
reddish brown (Expo F52). towards the margin paler. greyish red-brown (D52. D54). sur­
face with white shiny fibrils and with radially oriented, very thin. dark brown fibrillose 
covering. at cxtn:me margin greyish by velar covcring. Lamcllae up 10 3- 4 mm hroad. mod­
erately crowded to subdistant. rather narrow. emarginate. at fir. l loam-coloured grey-brown 
with violaceous tinge. later rusty brown with paler edge. Stipe 33-45 x 4-5 mm. cylin­
drical or slightly broadened towards the base, hollow with age, pale beige-brown. palcr 
than pilcus, indistinct violaccous greyish colour sometimes pr~ nt at apex. covered with 
pale hcige fihrillum. and in the lower half some diny-whitish velar zones. Context in pi leus 
cork-colour..:d. in the apex of the stipe grcyish or greyish with lilac flush; downwards pale 
brown, slightly darkening towards the base. Smell absent or s lightly raphanoid when cut. 

Spores 7.2- 8.8(- 9.0) x 4.8- 5.6(- 5.7) µm. Q = 1.4-1.6. av. Q = 1.49 - 1.52. c llip­
soid 10 oblong. with rJther fine verrucosc ornamentation. Cystidia ahscnt. 

llabitat. Tcrn::strial in roads ide verges planted with Querc11s or Fagus on nutrient-poor 
sandy oil. 

Collecr,ons e~a111111td. Plot Q2. 15 Oct. 1987. Ke,:er .~7241: 14 Oct. 1988. Ke,:u 8Nl25. 

Our description agrees well with the description in Moser & Kc ller-Oilit7. ( 1983). 
I lowevcr. in thc present material no chei locystidia wcrc fo und. although Moser (I.e.) 
mentions thcm as "often frcqucnt". The spore sizc is rather variable. although the two 
collections studied come from the amc place: in collection 8724/ ; 7.2 7.7( 7.8) x 4.8 
5.0 µm , av. Q = 1.49 and in collce1ion 88225: lUl- 8.8(- 9 .0) x (5.3- )5 .4 - 5.6(- 5.7 ) 
µm. av. Q = 1.52. These values fall within the variation re po rted hy Moser ( 1983: 350) 
and Moser & Kc llcr-Dili11. (1983: 45). 'Tbe species was also ohscrvcd in a roadside vcrgc 
ouiside the studied plois on nutrient-poor sandy soil with Fag11s and there the carpophon:s 
were considerably larger: pileus 20- 50 mm and Stipe 50- 70 x 3 - 8 mm. 

Corti11ari11s 11alg11s is a liulc-known species and has probably oflcn been overlooked. II 
was not recorded before from the Netherlands (Arnolds. 1984; Arnolds ct al. . 1989) but 
has been found several times s ince. 

Cortinarius velenovskyi R. Henry - Fig. 26 

Pilcus 11- 45 mm. convex, then piano-convex, us ually wi1hout. hut sometimes wi1h 
indistinct low umbo, with margin oftcn incurved. hygrophanou . whcn moist dark rcd­
brown or ehcstnut-brown (Expo F-H52. H42, l-134-36. F23. F48). 1owards 1he marg in 
sometimes somcwha1 paler (E44-46). o nly short transluce ntly s1ria1e. up 10 1/4 of the 
radius. on drying ochraccous ycllow-brown, orange yellow-brown (Expo E58. 0 56. 
F42). paler towards the margin (C66. D56. C58-68). surfa<:c with gn.:yish bloom caused 
by a fi ne white fibrillosc layer which fades with age but remains vi. iblc for a long time 
e pecially at the margin; paucrn of drying irregul:irly centripetal. i.e. margin dries first. 
Lamcllac up 10 6 mm hroad. subdistant. c marginatc. at first pale hrown ('caft;-au-lait') 
with yellowish edge. when older rus1y brown and ventricosc. Stipe 20- 60 x 4- 9 mm. 
cylindrical, oft.en 1apering 1owards the base and rooting. the root somctimcs short and 
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indistinct. solid o r fistulose, when moist pale beige (Expo A62). covered with white 
(ibrillum. on drying white; few white. soon disappearing veil remains may be present. 
Conh.:xt in pileus pale brownish. in stipc beige. paler towards the base. Smell usually 
iodoform-like but sometimes with rancid or cedar wood component. 

Spores (7.0- )7.5- 9.0(-9.7) x (4.2- )4.8- 5.5(-6.0) µm. Q = 1.4- 1.8(- 1.9). av. Q 
= 1.47- 1.76, e llipsoid. ornamentation fi nely verrucose with mostly punetifo rm wans: no 
cystidia observed: few brown basidia present: trama with brown incrusting pigment. 

Habitat. Terrestrial in roadside verges planted with Fag11s or Q11erc11s on nutrient-poor 
sandy soil. 
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Fig. 23. Cor1man11s 11111/mnolens a. c. habit; b. d. spores (a, h. 88169: c. d. 88203). - Fig. 24. Cy11htl· 
los1ere11m /11e1•, . a. spores: b. cys1idia: c. ba.~idiurn: d. hypbac (87 30.J). - Fig. 25. Cor1,nar111s 1w /r· 
1<11111'1/t1111.<. a. c. c. g. habit: b. d, f. h. , pores(:~ b. 880,~0: c. d . 87233: c. f. 87179: g. h. 8622.5 ). 
Oar rcprc.<.er11s 10 µm. 
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Colltct1011s t ,\nm,ntd. Plot F34. 28 Sept. 1988. Ke,:er 88123: 28 Oct. 1988. Km er 88188: Plot 
Q82. 24 Sept. 1988. Ke,:er 88084: Odoom. Odoomcrvccn. 18 Nov. 1987. Kt,:.tr 87256: Ke,u r ,~7296: 
22 Sept. 198 . Kc,:er l/8/()(}: Ke,:er 881 I J: I No\'. 1988. Ke,:er 88182. 

Cor1i11nri11.t 1·ele11ol'skyi differs from C. rifiens and C. ob111s11s (both wilh iodoform­
like smell) in the n:latively dark colours and grcy-fibrillosc layer on the pileus. In addi­
tion. C. ob111s1M has a striate cap when moist. Cortinnrius 11ele11011skyi is a little-known 
pccics. not reported before from the Netherlands (Amolds. 1984: Arnolds ct al.. 1989). 

Cor1i11nri11s 1•elmm•skri was dcscrihcd two times by Henry ( 1940. 1967). The first 
description refers directly to the description by Velcnovsky ( 1921) o f C. ob111s11s. The 
second description is an ex ten ion o f the first. but differs in the description of the sme ll. 
which is ·weak· in the first and ··of cedar-wood. like that of Cn111arophyll11s mssocorin­
ce11s (Berk. & Mille r) Lange". sometimes mixed with iodoform or radish. in the second 
description. The plate of C. 1·ele11ol'skyi in the publication of 1967 shows rather pale (dried 
out?) specimens. In our opinion the two dcscriplions do not differ substantially and then:­
fore we do not agree with Gauge ( 1974. 1977) who cn:atcd a new name (C. Jrasra111ior 
Gauge) for the spccics described by Henry ( 1967). 

The specime ns studied here deviate from the description hy Henry ( 1967) in having a 
smcll which is pn:dominanily iodofonn-like . without other componenL~. 

Cortinarius violilamcll atus Pearson e x P.O. Orton - Fig. 25 

Carpophorcs ofte n (sub)cespi tosc. growing in clustcrs of ( l- )3- 10. Pileus 13 - 35 mm, 
campanulate. soon expanding with hroad 10 pointed umbo. hygro phanous, when moist 
dark reddish grey-hrown or red-brown (Expo I 122-J22(-J26). H52. H 12. F52). centre 
slightly darker. margin translucently striate. when dry wood- 10 straw-coloured, ochra­
ceous )'d low-hrown (C63-C64. B56. omcwhat yellower than E46). pale r towards the 
margin. surfacc s lightly innatcly fibrillose, espccially so at the margin. somctimcs with 
sparse whitish hairy scales. more distinct towards the margin. Lamellae 3- 6 mm broad. 
distant. sometimes irn:gularly veined. emarginate. not or slightly vcntricosc. at first pink­
ish violet or purplish. with edge remaining violet for some time. late r entirely rusty brown 
with paler edge. Stipe 35-60 x (2-)3-6 mm. cylindrical. sometimes s lightly enlarged 
and tapering towards the base. ho llow. concoloroui; with pilcus. but appearance some­
what pale r duc to shiny pale brown fibrillum. darker 10 the base. the apex sometimes 
showing a violet hue. with whitish lloccose velar remnants in lower half. Context in 
pilcus coloured like. urface. in the Stipe ycllowi h brown. downwards dark brown. Smell 
distinct. as Pelnrgo11i11111 umnle or Corri11nri11s pnlencem. 

Spores (8.0 -)8.9 - 10.3(- 11.0) x (4 .0 - )4.3-5.0(-5.1 ) µm. Q = ( 1.8- )1.9 - 2.3 
(- 2.5). av. Q = 1.85- 2.44. narrowly amygdaliform or slightly fusiform. frequenliy with 
small dcpn:ssion j ust above the hilar appcndi;,:. minutely punctate or verruculosc. No cys-
1idia observed. Basidia with brown conte nt present; brown extracellular pigmcni present 
in the hymcnophoral tram:i. 

Hnbirm. Terrestrial in the grassy vege tation of roadside verges planted with Fagus or 
Q11erc11s on nutrient-poor sandy soil. 

ColleCIIOIIS 1',1111/llllt'tl. Plot 1'24. 10 Nov. l'J86. Kt1:er 86228; 7 Oct. 1988. Ke,:er 88095: PIOI F34. 
19 NO\' 1986. Ke,:er 86254: I Oct. 1987. Kt 1:er 87289: 28 Oc1. 198R. Kei:er 88286: Plot Q32. 18 
Sept. 1986. Kt1:tr 86/49: Plot Q35. 10 NO\'. 1986. Kei:ttr 86225: 22 Sept. 1987. Kttztr 87189; Keizer 
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87197; 3 Nov. 1987. Keiur 8726(); 7 OcL 1988. Ke,:er 8808(); Odoom. Odoorncrvcco. 13 Oct. 19 7. 
Ktiur 872JJ; Keiur 87311; 19 Nov. 1987. Kti:tr 87304: Assen. Kloos1crvecn. 13 Oc1 1988. Ke,:tr 
88JJ5 (leg. U. Arnolds). 

The combination of Pelargonium-like smell. violaccous colours in the young lamcllal!. 
rather small si1.c, sparse whitish velar remnants on the cap and l!Spc<:ially the more or h.:ss 
fusiform spores are characteristic for this species. Besides. the (sub)ccspitosc growth of 
the carpophores in open grassy vege1ation on nutrient-poor sandy soil seems 10 be char­
acteristic as well. 

Cortinari11s violilamellatttS clearly differ t'rom C. sertipes and C. pulchripes in much 
narrower spores and the Pelargoni11111-like smell. Cortinari11s /11si.tpor11s KUhner may be 
related but the smell is absent. the veil is dirty whitish and the sporl!s arc longer with 
av. Q = 2.1 -2.5 while most spores have av. Q = 2.3. M oser ( 1983) mentions three spe­
cies with Pelargonium-smell. viz. C. paleace11s. C. paleiferus and C. rigidus Fr. ss. KUhn. 
& Romagn. The first species has more abundant white hairy scales on the pilcus and no 
violaccous colours in the lamcllac when young which are also morcr crowded. The sec­
ond has more distant (M archand. 1983) and violaccous lamcllac when young like in the 
present species. but the spore arc broader and the pileus is covered with white hairy 
scales. Cortinarius rigid11s ss. Kiihn. & Romagn. has crowded l amellac without viola­
ceous colours and smaller spores (7.2-9.5 x 4.2- 5.7 µm). 

Orton ( 1984) described C. violila111el/a111s as occurring in coniferous foresLs. In our 
opinion. no taxonomic value can be ascribed 10 ecological prdercnccs. The morphologic:il 
characters of the specimens found during this study fit sufficiently well the dl!SCription in 
Onon (l.c). 

Cyphellostercum laeve (Fr.: Fr.) D . Reid - Fig. 24 

Fruit-body c. 5- 10 mm long. irregularly car-shaped. outer surface whitish. inner sur­
face (hymenium) cream-coloured. dorsally auachcd 10 bryophyh.:s: Diuanella hneromal/a. 
/sopterygi11m elegans. Mni11111 homum. 

Spores (4.0-)4.5- 5.2(- 6.2) x ( 1.8- )2.0- 2.5(- 2.7) µm. Q = ( I .l!-)2.0- 2.7. :I\'. Q 
= 2.27. pip-shaped. often in tctrads. Cystidia 30-40 x 3.5 µm. narrowly fusiform with 
blunt apex. thin-walled. hyalinc. Basidi:1 4-spon.:d. Hyphac 2- 2.5 µm hroad. septa with· 
out clamp-connections. 

Habitat. Tcrn.:suial in roadside vl!rges pl:inted with Fa,1{11.~ or Q111'r111., on nutricnt-poor 
sandy soil. 

Collecrion examined. Pim Q93. 21 Scp1. 1987. K<'l:trli7J0.1 

Macroscop:cally this specie is rather similar 10 M11iopet11/11111 t,:lolnsp<mmr. which dif­
fers among other things in the globosc spon.:s. 

Cyplrellostereum laeve has been n.:corded only a fow tim..:1- in the Nl!therland. (Arnold~. 
1984). 

Entoloma lividoalbum (K ilhn. & Romagn.) KuhiCka - Fig. 27 

Pileus 45- 65 mm. convex to piano-convex without prominl!nt umbo: hygrophanou . 
when moist yellowish grcy-hrown (Expo E64) or more greyish hrown. honly trans-
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lucently s triate (c . 5 mm). on drying paler (C72-74). Lamcllac distant. moderately 10 

strongly ventricosc. crcnulate, pink. with concolorous edge. Stipe 40- 55 x 10- 15 mm, 
cylindrical or slightly broader towards the base. yellowish white to while. silvery while 
striate. Context in all parts greyish white. Smell indistinct: taste somewhat farinaceous 
with biner artcr-1.llstc. 
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Ag. 26. Cor1inor111s 1•e/eno1>sky1. a. c. babi1: b. d. spores (a. b. 88182: c. d. 88100). - Fig. 27. 1-:1110 -
loma /il'idoolb111n. a. c. habil: b. d. spores (a. b. 88088: c, d. 87164). - Fig. 28. F.nrolomt1 11111/11/mo· 
sporwn. a. c. babil: b. d. spores (a. b. 87011: c. d. 87177). - Oar represents 10 µm. 
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Spores (7.5- )8.0-9.0 x 6.5- 8.0 µm. isodiametrical to slightly oblong, Q = (0.9- ) 
1.1 - 1.3, av. Q = 1.17- 1.23. mostly 5-angled. o cystidia observed. Pigment in pilei­
pellis light grcyish brown, diffuse. intracellular; clamp-connections present. 

Habitat. Terrestrial in roadside verges planted with Q11erc11s on nutrient-poor sandy 
soil. 

Collections t.tamined. Plot Q82. 24 Sept. 1988. Keiur 88088: Odoom. Odoomcrvccn. 17 Sept. 1987. 
Ke,:er87164. 

Entoloma lividonlb11m is very rare in the Netherlands. It was reponed by oordcloo 
( 1988: I 02) from two localities only. Our collections differ in slightly narrower sporcs. 

Entoloma undulatosporum Arnolds & Noordcl. - Fig. 28 

Pilcus 9 - 19 mm, piano-convex with weak or small. pointed umbo. hygrophanous. 
when moist dark grey-brown (Expo E4 I. F4 I). tran lucently striate. on drying somewhat 
paler. then silvery si lky shining. sometimes radially spli tting. Lamellae up to 3.5 mm 
broad. distant, ventricose. dark grey-brown like pilcus or slightly paler (between D6 I and 
D63), with paler edge. erenulatc. Stipe 25-32 x 1-4 mm. cylindrical. grey-brown. at 
apex paler and with minuscule white squamulcs. downwards glabrous or somewhat silvcr­
white. striate. listulose or solid. Smell absent or weakly farinaceous. 

Spores (8.0 - )8.2-10.0(- 10.5) x 5.0- 6.5(-7.0) µm , 6-8 angled in side-view. Q = 
1.3- 1.7(- 2.0). av. Q = 1.43- 1.6 1. Basidia 4-(2-)sporcd. Cheilocystidia absent. Pig­
ment in pileipellis diffuse. intracellular. Clamp-connections present. 

Habitat. Terrestrial in roadside verges planted with old Q11erc11s on nutrient-poor sandy 
soil. 

Collectillns e,1,am,ned. Plot Q74. 22 Sept. 1987. Ke,:er 87177: Plot Q83. 29 June 1987. Kei~er 
8701 I: 8 Sept. 21988. Ke,zer <'18318. 

The described collections diffe r in some respccL~ from the description by Noordeloo 
( 1988), vi7.. in the si lvery striate stipc and relatively narrow spores. The undulate outline 
of the spores is regarded as distinctive for this species. 
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According LO literature. llle mangane$C content of most basidiomycctcs nuctuatcs between 
10 and 60 mg/kg. whereas lllc iron levels range from 100- 500 mg/kg (both cxprc~scd 
on dry weight). Tbc present aulllors rcpon 1ha1 hioconccntration of manganese is a distin­
guishing feature of the Panacoloideac. as demonstrated by the analy iis or 44 collections 
representing 15 taxons. Carpophorcs generally contain between 250 and 2500 mg/kg on 
dry weight. and. with the notable exception of Panaeolus semiovarus. I'. an11/larrun and 
I'. phalatnarum. their iron content is 2 10 3 times lower. ·11tis phenomenon wa.~ not Ob· 
served in members of related genera such a., Psarhyrella and Coprinu.1. 

Manganese is an essent ial clement for both plan lS and animals. h is a component of 
important cellular e nzymes such as decarboxylasc, arginase and possibly others involved 
in nucleic acid metabolism (Reilly. 1991 ). 

Generally. higher fungi do not seem 10 have a rctjuircmcnl for manganese that would 
necessitate the uptake of high levels. Indeed. the manganese content of most basidiomycetcs 
nuctuates between 10 and 60 mg/kg on dry we ight. whereas iron concentrations range 
from 100- 500 mg/kg (Schmill ct al .. 1977). These levels arc well below the ave rage 
concentrations measured in soils which arc 1000 mg/kg for manganese. and e ven 15000 
mg/kg for iron (Reilly. 199 1). 

Schmiu et al. ( 1977) analysed 262 samples of higher fungi for both metals, and 
observed higher than average contenlS in Treme llales and Auriculariales. although iron 
always predominated. Among the gas1eromyce1es the same authors reported unusually 
high manganese levels in a number of PhalJaceae. In some of these fungi the proportion 
Fe : Mn was well below I. 

Tyler ( 1980) subjected 130 species of basidiomycetes to analysis for seve ral c lements. 
and found a median value of 19 mg/kg for manganese. However, he observed bioconcen­
tration in two unrelated species. namely Pa11aeol11s campamrlaws ( 1140 mg/kg) and Poly­
porus ltirs11111s (735 mg/kg). Veuer ( 1989) analysed 80 species and reponed mean values 
of 28 mg/kg for manganese and 305 mg/ kg for iron. 

So far. Panaeoltts campanularus is the only gilled fungus reponcd to have an unusually 
high manganese content. but lhis seems 10 be an isolated observation pertaining 10 only 
one collection (Tyler. 1980). Since Panaeolrts species have al ready bee n analysed for var­
ious metabolites in this laboratory (Stijve et al.. 1984; Stijvc, 1985. 1987). it was decided 
to use lhe remaining collections for an investigation of their manganese and iron content. 

For a beuer apprec iation of the findings the investigation was extended 10 other dark 
brown and black spored Agarics. such as Strophariaceae. Coprinaceae, Agaricaccac and 
Bolbitiaeeac. The resullS of lhc analyses are reponed and discussed in this paper. 
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METIIODS 

Most species analysed were collected in Switzerland during 1983-1990. Some Panae· 
olus were obtained from Germany, the ethcrlands, France, Hawaii, Brazil and Aus­
tralia. Thi.: collections were either frcczcdricd or dehydrated at 55°C in an airstream. Subsc­
qui.:ntly. the material was ground to fine powder and stored in glass j ars at 10°C until 
analysed. 

Samples were hydrolysed for 30 minutes with hot 6N hydrochloric acid (Simpson & 
Blay. 1966). After filtration of the extracts, manganese and iron were dctcnnincd with an 
ARL mod,;I 3410 sequential inductively coupled plasma atomic emission spectrometer. 
using rcsJ)l)Ctivcly 257.61 nm and 259.94 nm as emission lines (Gouviclos. 1989). 

RESUI.TS ANO DISCUSSION 

lnt: manganese ::ind iron contents mca~urcd in 15 Panacoloidea,; (44 collections) arc listed 
in Table I. ln most collections manganese uptake is very marked. and most often the ratio 
Fe : Mn is well below I. which ha~ not yet been observed in gilled fungi from other genera. 

Uptake of both metals can even be so tremendously high that it interferes with the nor­
mal physiology of the carpophorcs: at one time. we collected a number of Panaeo/11s sphi11c· 
trin11s growing beneath freshly planted shrub that had rcceived an ample supply of fer­
tiliser supplemented with trace clcmems. The carpophorcs had an unusually light brown 
colour. and their gills were remarkably clear. indicating absence of spores. These sterile 
fruit-bodies loaded wi th 0.55 percent manganese and 0.2 percent iron did not contain any 
urea. a metabolite associated with sporulation. but had a remarkably high serotonin content 
(Stijvc. 1987). Both urea and serotonin can be considered final metabolite.~ in biochemical 
detoxification processes used 10 neutralise ammonia from the substrates (Jwanoff. 1924: 
Grosse. 1982). 

The en1-ymcs involved in the conversion of ammonia to urea apparently do not m.-cd 
much manganese for tht:ir activation. but it is not unthinkable that those governing the 
biosynthesis of serotonin need the metal. It is interesting 10 note that representatives of the 
related genera Coprim,s and Psathyrelln contain neither serotonin (Stijve. 1987), nor high 
levels of manganese (Table l l). 

As a mauer of fact. in all dark spored agarics analysed. the iron content predominated 
well over that of manganese. Indeed. these more or less distantly relat.cd fungi had con­
centrations of both metals comparable to those reported for other Agaricales (Schmill ct 
al.. 1977: Veller. 1989). 

Among the Panaeoloideae analyrod so far. P. se111iom111s, P. cmtillarum and P. phalne­
narum - which an: considered as a separate tribe called Ane/laria by some authors (Karsten. 
1879: Hora. 1957) - have manganese contents well below those of iron. This can prob­
ably be explained by the low level of manganc.c;c in horse dung. their particular substrate. 
Horse dung contains about 10 times less of both manganese and iron than the average 
soil. The ratio Fe: Mn lluctuatc.s between 12 and 25. Hence ii is not impossible that the 
low amounts in the three A11ellaria species still represent a bioconcentration phenomenon. 

Large lluctuations in the concentrations of both metals were observed in P. cya11esce11s 
and P. s11bbaltem11s. Sometimes high manganese uptake was noted. whereas in other col-
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Table I. Manganese and iron levels in Panacotoidcac Sing. 

Specie.( N Manganc c Iron Ratio 
Fe : Mn 
(mean) 

l 'a11aeolma /oe111sern (Pers.: 1-r.) Maire 6 239-471 93- 374 0.60 
(388) (235) 

Panaeolops1J 11i n111bi, Watling & Young 560 265 0 .47 

Panaeolr1s bern1cit Young. sp. nov. 992 102 0 .10 

P. jim1cola (Pers.: Fr.) Qu~l. 800 464 0 .58 

P. c/tla11d1i C,erhardt 75 152 2 .03 

P. mer(}. J..mge) KiJhn & Romngn. I 637 187 0 .29 

P. o/11·11c1ms Mocll. 2 587- 1290 176- 198 0 .20 

P. ac1111111111111., (Sch:icff.: ex Seer.) Qutl. s. str. 2 207 1- 2125 65 1 671 0 .12 

P •. mbbaltem11s (Derk. & Or. Sacc.) 6 130- 557 3 18- 956 2.18 
(273) (595) 

P. campan11/m11.t (Dull.: Fr.) Qu~I. 3 867 1076 208- 392 0.3 1 
(950) (296) 

P. spllmcmm,s O'r.) QuCI. -1 545-912 140-379 0.3 1 
(747) (229) 

P. spl11ncmn11s. sterile carpophorcs 1 5500! 1970! 0.36 

P • . 1e111101·, 1111.f (Sow.: Fr.) Pea.rs & Dennis 6 30- 59 109- 287 5.6 
(38) (214) 

I'. plta/ae,rarum (Bull.: Fr.) Mos. 2 24- 41 104- 229 5.1 

P. ant1//1m1111 (Fr.) J.>cnnb 3 15 - 69 102 15!) 3.8 
(35) ( 132) 

I'. (Copela11d1a/ C)'a11uce11s (Oc.rk. & Br.) Sacc. 4 126- 2120 271- 883 0.83 
(779) (644) 

All conccntra11ons in mg/ kg on dry matter. Mean values in brackets. 

lcctions iron clearly predominated. I-fen:: again. the explanation can be sought in the differ­
ent subs trates: P. cyanescens mostly grows on cow dung. but ilS mycclium probably 
extends 10 the underlying manganese-rich soil. The P . . rnbbnlten111s mate rial analysed 
re presented collections from manured lawns, horse dung, ro11cn straw and a mixture of 
these substrates. Apparently. manganese was readily availablt! 10 the single collection of 
lignicolous P. bemicii. According to Young (1989) this taxon is found on nearly deeom­
po cd wood. 

The new. yet unpublished taxon P. clelandii (Ge rhardt, pcrs. comm.) was formerly 
considered an Australian variety of P. fimicola , but there arc microscopic differences 
(Gerhardt. 1991 ). Moreover. the manganese and iron levels for s ingle collections are 
totally different , and P. clelandii was found 10 contain psilocybin. baoocys tin and tryp­
taminc. which were not detected in European collections of P. fimico/a (Stijvc. 199 1). 
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Table IJ. Manganese Md irOn level~ in some dark brown and black spored agarics (ouu:r than Panaeol11s). 

Genus Number of Mangruicsc Iron Ratio 
species Fe : Mn 

in mg/kg dry weight (mc:in) 

Agrocybe 4 27 - 45 349-430 I I.I 
(35) (387) 

Copri1111s 5 6- 37 92- 310 11.0 
(19) (200) 

P.rathyrella 6 6- 53 64- 566 7.9 
(28) (221) 

Psilocybe 6 28-74 280- 680 10 
(42) (420) 

Agaricus 10 20- 46 120-338 5.6 
(30) (168) 

Average values in.bracketS. 

CONCLUSION 

A better insight in lhe uptake of both manganese and iron can undoubtedly be obtained 
by pure culture studies. Meanwhile. the results reported in this paper str0ngly suggest 1ha1 
manganese uptake is a distinguishing feature of lhe Panaeoloideae. just as is their ability 10 
biosynthesizc serotonin (Stijve. 1987). 
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TWO NEW MYCENA S Of SECTION FRAG ILlPEDES 
FROM SOUTHERN NORWAY. 

A. ARONSEN 

Toro(:h-cocn 54. N-3 135 Torod. Norway 

Myce,w a11srt'm and M\'ct,w parca. hclonging to . cct.ion Frag,lipedes. arc proposed as new 
species. Mycena a11s1era 1s ideniificd mainly by I.he -I-spored basidia. the absence of clamp 
connections. the d.'lrk pilcus. and the ni1roos odour. 0l11C species is compared wilh M. leptoce­
pllala and M. dtcepwr. Mycenll part·a b compared with M. ltprocephala from which it dif­
fers mainly on account of the :1bscncc of nitrous odour. and differently shnpcd cheilocystidia 
and 1cnninal cells of the C(lrtic:il layer of tbc s1ipc. 

Sectio n Fragilipedes (Fr.) Qu~I. is the largest section in Myce11t1, and in s pite of the 
impressive work by Maas Geesteranus ( 1988) there still seem to occur undiscove red 
species. Mycenn nustun and M. parca, found in the County of Vcstfo ld in southe rn 
Norway. do not match any of the species described so far. 

tycena aus tera Aronsen . . tpec. nov. - Figs. 1- 7 

Pilcus u;;quc ad 20 mm laius. vutgn umbona1us. obscure griscus. Caro odorc nitrOSO. lamcllac 26- 30 
supncm a11ingcntcs. alhccndc111c~. grisac. Stipes - 50 x 3 mm. glabcr. griscolus. Oasidia 29-35 x 8-9 
µm. cla,·ata. 4-sporigcra. Sporac 9.3 11(- 12.5) x 5. 1- 6.5 µm, amyloldcac. Chcilocys1idia 50-103 x 
13-24 x 3.5-6.5 µm. fusi formia. Plcurocystidia similia. Trama tamcllarum Mcl1cri rcagcnic vincsccns. 
llyphac pilcipellis 2.7 6.3 µm laiac. divcrticulatac. subgclalinosac. ccllulac tetminalcs varicformcs. I lyph:1c 
stipitipcllis l.8-2.5 µm la1ac. lcvc, vel diverticuta1ac. haud gelatinosac. caulocystidia 2.5-10 µm laiac. 
cra.,;sc divcrticulaia. 

Fibulae dcsunt. 
Tcrricola Oasidiomau1 grcgaria vcl cacspitosa. 
llolotypus: Norway: V~1fold. No11croy. Torod. 5 Nov. 1991. Leg. A . Aronscn A 17/91 (0). 
Etymology: Aus1crus. tJ.1rk. 

Basidiomata gregarious to cespitosc. Pilcus up 10 20 mm across. conical to convex. 
f1ancning with age. mostly with a prominent umbo, translucent-stria te, sulcate, hygro­
phanous. fairly dark grey with a darker. greyish brown to almost black centre, the margin 
paler to whitish. Odour nitrous. Taste not recorded. Lamellae 26- 30 reaching the s tipe. 
a cending. narrowly adnatc. with or without a short decurrcnt tooth, I mm hroad (dry), 
somewhat intervenosc with age. grey to dark grey. the edge convex. paler. Stipe up 10 

50 x 3 mm. straight to somewhat curved. tcrcte, hollow, glabrous (at least in older speci­
mens). pale grey at the apex, darke r greyish downwards. paler than the pilcus, the base 
densely covered with long, coarse, llexuous. whitish fibrils. 

Basidia 29- 35 x 8- 9 µm. clavate. 4-spored. clampless. with plump sterigmata 9- 12 
~Jm long. Spore.~ 9.3- 11.0(- 12.5) x 5.1 - 6.5 µm , pip-shaped, smooth. amyloid. Cheilo-
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Figs. 1-7. Myctna 1ws1u11 (holo1ype). I. Terminal elements of pilcipellis; 2. hypha of pilcipellis; 3. basi­
d1um: -t spores: 5. chcilocy tidia: 6. hyphac of siipc surface: 7. caulocystidia. Bar = 10 µm. 
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cystidia 50- 103 x 13 - 24 x 3.5- 6.5 µm , occurring mixed with basidia. fusiform. clamp­
Iess, smooth. Pleurocystidia numerous. similar. 

Lamellar trama brownish vincsccnt in Mcl1.cr"s reagent. Hyphae of the pileipellis 2.7-
6.3 µm wide. clampless. covered with simple 10 very much branched excrescences 2.5-
22.5 x 2 µrn which tend 10 become covered with gelatinous matter: tenninal cells 45- 70 x 
12.5-24 µm, variously shaped. s ubcylindrical, fusiform, clavate, frequently covered 
with coarse excrescences 4.5- 11 x 2.5 µm. Hyphae of the cortical layer of the stipc 1.8-
2.5 µm wide. clampless. smooth to sparsely covered with simple. cylindrical excrescen­
ces 1.8-4.5 x 1.8-2.5 µm : te rminal cells (caulocystidia) 2.5- 10 µm wide, with few 10 

fairly numerous. coarse excrescences. 
Growing terrestrial among grass and fallen leaves under Salix. 
Material examined: Norway: Vestfold. N011cr0y. Tor0d. 4 Nov. 1991 (A 16b/91 ) . 

5 1 ov. 199 I (A 17/91) (holotypc) (0 ). 

Following the key 10 sect. Fragilipedes (Maas Geesteranus, 1988). M. ausrera comes 
close to M. decepror Maas G .. but there arc several differences. In the former specie.~ the pi­
leus is dark grey and centrally almost black, 26- 30 lamcllae reach the Stipe. and the smell is 
nitrous. In M. deceptor the pileus is pale vinaccous brown. dingy brown or greyish brown. 
14-22 lamcllac reach the stipe, and tht: smell is indistinctive. In addition M. deceptor has 
a smaller pileus (4-8 mm). whitish Iamellae and a narrow stipc (0 .5- 0.75 mm wide). Micro­
scopically there seems 10 be little 10 separate the two species, but in M. c111s1em the hyphae 
of the pileipellis arc gelatini1.ing while they arc not in M. deceptor. The conspicuous . vari­
ously shaped terminal cells of the pileipcllis in M. austera may also be a dccisiw difft:n:nce. 

Macroscopically the material was first mistaken for M. /ep1ocephalt1 (Pers.: Fr.) Gille t. 
but it can bc told apart from that species on accoum of the absence of clamp connections. 
the cheilocystidia occurring mixed with the basidia. the conspicuous terminal cells of the 
pileipellis. and the differently shaped caulocystidia. (4-sporcd M. /eptocepha/a may also 
very rarely occur devoid of clamps (Maas Gccsteranus.1991 : 548).) 

The prcscn~ or absence of clamps is gener.iUy a very reliable clmr.icter in Mycena. but 
there arc a few exceptions (Aronscn. in prep.). Taking into accoum the n:motc possibility 
that the species described here would be found in a form possessing clamps 100. there is 
still no other species known 10 fit the description. 

Mycena parca Aronscn, spec. nm•. - Figs. R- 1 '.! 

Dasidiomaia gregaria. Pileus 7- 15 mm laiu~. parnbolicu:.. primo pruinrn.u,. g lahn:..ccns. transluccnlc 
suialus. sulca1us. gri eus. Odor indis1inc1u,. Sapor igno1us. L1.111cll:ic 17 22 supi1cm anmgcmcs. adsccn­
dentcs. dcnlc anguslc adnawc. griscac. marginc albac. S1ipc, - 60 >< 15 mm. proccru,. cylindraccus. ca,'Us. 
glabcr, apice pallidc griscus. infra griscobrunncus. ba,,i librillis longi,. cra.,,i,. ncxuosis a lbidisquc muni -
1us. Basidia c. 27 x 7 µm. clavala. 4-sporigcra. libul:lla. Sporac 7 0 9.0 x -15 - 6.0 µm. lcvcs. amyloi­
deac. Chcilocys1idia 38- 68 x 9-16 x 2.5-5 µm. lagcnifonnia. libulaL1. lcvia. l'lcurocystid ia Simila. baud 
numerosa. Trama lamcllarum iodi ope brunnco-vincsccns. llyphac pilcipcllis 2.7 4.5 µm l:uac. libulatac. 
surculis 4.5- 18 x 1.8-2.2 µm. cylindraccis. curvali ( v<! I n cxuosh pracditac. Hypbac stipitis corticalcs 
1.6-3.5 µm la1ae. libulmac. lcves. ccllulac 1crminalc\ haud numcrosac. -15-65 x 5.5-7 µ m, clnv:uac. 

Inter aciculas J11niperi co11ur1unis. 
llo lotypus: Norway: Vcstfold. Tjomc. Mouunarka. 30 Aug. 1992. 
Leg. A. Aronscn (A 16/92) (0): iso1ypus. No. 998.279-774 CL). 
F.1ymology: Parcus. sllngy. rcfcmng 10 lhc avan cc or lhc fungus lo form caulocy:.tidia. 
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Basidiomata gregarious. Pilcus 7- 15 mm across, parabolical. at fi rs t pruinosc. gla­
brcsccnt. translucent-striate. sulcate, grey. Odour not distinct. Taste not recorded. Lamcl­
lae 17- 22 reaching the Stipe. ascending. narrowly adnate wi th a short tooth. grey with 
whi te edge. Stipe up 10 60 x 1.5 mm. straight, terete . hollow. glabrous. apically pale 
grey. grey-brown below, the base covered with long. coarse. Ocxuous. whi tish fi bri ls. 

Basidia c. 27 x 7 µm. clavatc. 4-spored. clamped. with sterigmata c. 7 µm long. Spores 
7.0- 9.0 x 4.5-6.0 µm. pip-shaped. smooth. amyloid. Chc ilocystidia 38- 68 x 9- 16 x 
2.5- 5 µm. forming a sterile band. lagcniform. clamped. smooth. Plcurocystidia i;imil:lr. 
not numerous. Lamcllar trama brownish vine.scent in Mclzer's reagent. Hyphac of the 

9 

12 11 10 

rigs . 8 - 12. Mycena parca (holO!ypc). 8. Spores: 9. hyphae of pilcipcllis: 10. chcilocystidia: 11. hypha of 
stipe surface; 12. caulocystidia. Bar = 10 µm 
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pilcipcllis 2.7- 4.5 µm wide. clamped. bu1 c lamps hard 10 tind. not very densely covcn.:d 
with cylindrical. curved 10 tle.xuous excrescences 4.5- 18 x 1.8- 2.2 µm . llyphae of 1he 
conical layer of the s1ipc 1.6- 3.5 µm wide. clamped. smooth, terminal cells scarce. 45-
65 x 5.5 7 ~un. clava1e. 

Collected among needles under J1111iperus commw,is. 
Holo1ype: orway. Vestfold. Tj~me. Mou1marka, 30 Aug. 1992. Leg. A. Aronsen 

( J\ 16/92) (0 ). 

lne species keys out near M. fragillima, M. s11bexcisa. M. s11bcmra, and M. lepwcepha/a 
(Maa.~ GecstcrJnus. 1988: 48). of which M. leproceplwla seems 10 be the closest. Then; 
an.:. hmvcver, several deviating feature.~. Myce11a leprocephafa is usually nitrous-smelling. 
with the lamellac rnthcr darker gn.:y. and the pileus often more brownish grey. The cheilo­
cystidia in M. parca an.: pn.:dominanlly lagenifonn. the hyphae of the pileipellis are gener­
ally unbranched. and with no tendency 10 gelatinil-1!. and the end cells of thi; conical layer 
of 1hc s1ipc arc scarce and fairly narrow. The cheilocys1idia in M. leprocephafa arc vari­
ously shaped. hut rardy lagi;nifonn. the hyphac of 1he pileipcllis arc often branched. and 
wi th a tendency to becomi; somewhat gclatinizcd. and the end cells of the conical layer of 
the stipc arc much mon.: numerous and more inflated. 
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LEPIOTA C INGUL UM SPEC. NOV. 
A NEW SPECIES IN SECT ION STENOSPORAF. 

I' II Khl.l)J,RMi\N 

·J>:11ldcstoclcnstud1cgrocp Limburg. 'atuumistorisch (icnoot!,Chap in I .imhurg'. llerkenbroc.kcrwcg 23. 
6301 EG Valkcnhurg a/ti (icul. I he Netherlands 

Lepiou, cmg11l11111. lx:IQ(lging to /,t>p,oto ~ction S1eno.1porne. is described as new. charac1cr-
11cd by mcdium-siz(.x) ba.,1tliocarps with d1st.inct dark brown zones on slipc. macroscopically 
resembling L cor1i11nrr11s J. Lange. MkTO:.tX)lliCally L cing11/1m1 is charac1cri1,ctl by spurred 
spores 7.5- 10.0 x l7- ·U µrn. rno~tly da,a1c d1cilocystid1a and a pilcus covcnng made 
up of long non-~ pmic clcmcnt5 wit11 brown mcmbranal pigment. 

I.epiota ci ngulum Kelderman. spec. 110v. Fig. I 

Selected li1ern11,re. Kcldcnnan. Coolia l 1 ( 1988) 89- 91. fig. I (as /,t>p101a spec.). 

Pilcu 20- 75 mm. con,·exu~ ct late urnbonatu,. dcin plano-convcxus. tomcntoso-pubcsccns. squa­
muhs conccmnc1s m 1,.0nis. aquilus. booius ,·cl mcdio-fuscus l.amellac libcrac. albac ,-cl crcmcac. Stipe.~ 
3.'i 70 x 5- 8(- 10) 111111. cy lindraccus. crcmeu~. basi da,·ato vel subbulbo~o. s4uamulis in cingulis su­
pcriorc ,·cl mfcriorc. aquilus ad rutiJo.fuscum. pugnans cum caro. Velum partialc corunoidcum. album. 
< )dnr c1 tuhcrorum Salam 111beros1 ct ci upi11111e cr,s1m11e affini~. 

Spomc 7.5 10.0 >< 3.7- -1.3 µm. calcangcmc. C'hdlocystidia 22- 38 x 7- 13 µm. divcrsifonnes. clava-
1:ic. fusifonncs. subcylindrnccac. subu1rifonm: . ..quc. Ccllul:ic squamularum pilci crcwic. 140- 350(- 400) >< 

9- 20(- 23) µm. clongatac. C)'lindraccae. tcnuc fu~1fonnc5. p1gmcn10 mcmbranac brunnco. f-ibulac nu­
mcrosac 

In fus1s lap1d1bu( cxdsis c mct:illis ct in ,ilvi, frondo is uhcro lu1co. au1umno. 
Typus: 'Netherland;,. pro,· I imburg. Kcrkrnde. 8.IX.1980. J. C:oncn (P. H. Kelderman 887. holotypc. 

L. 1501ype m hcroonum Kcldcnnan)' . 

Pih.:us 20- 75 mm in diameter and 10- 30 mm high, hemispherical to campanulate 
when young. then convex with broad umbo. piano-convex 10 often applanate with umbo­
natc centre . .sometimes even piano-concave with undulating margin. in early stage unifonn­
ly fi nely tomcntose-puhcscent. often with rcticul:ue design from centre towards margin. 
when older at centre minutely squamulose and around centre nocculose in concemric 
, one . dark brown. maroon. toward~ margin rather ruddy-brown 10 medium brown. some­
times cinnamon-coloured; underlying context. when exposed. at first white crcamish. then 
beige and when damaged ruddy-pink: margin remaining inncxcd for a long time and hung 
with white cortinoid remains of velum partialc. ofte n with a dark brown rim above this 
'l<lne originating from velum universale. Lamcllae. L = 48- 60. I = 1-3. rather crowded. 
frcc. panicularly when old with a minute t0oth at1ached 10 a narrow collarium-like zone. 
occasionally furcate. suhventricose to vcntricose. 4- 8 mm broad, al first whitish cream. 
then b.:igc. when older somewhat brownish maculate. in young basidiocarps usually with 
a greenish tinge. with edge irregularly undulating and strongly to weakly fimbriatc. paler 
than side,, . Sti~ 35 70 x 5- 8(- 10) mm. cylindrical. often curved. usually subclavatc to 
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Fig. I. upiora c,ngu/11111. a. Ba.sidiocal]'ls: h. spores: c. Ila! idium: d. chc1locys1idia: c. clcmcn~ of pile°' 
covering. All figures from bolotypc. 
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subbulbose at base (up to 9 - 11 mm broad). and often somewhat truncate at hasc. fistu­
losc with age. cream-coloured and fibrill osc with vcrruco e- tlocculose dark brown lO 

ruddy-brown velar zones ove r whole length except at utmost apex or only in lower part. 
strongly contrasting with the cream to beige. somctimcs somt.:what ruddy-pink back­
ground, with distinct white rhi1.omorphs at base. Context in pileus and stipc whitt.: to 
cream, in cortex of stipe in young basidiocarps sometimes with green tinge, and eventual­
ly slightly yellowish-ruddy. Sme ll variable, weak and resembling that of potatoes. Ulium 
b11lbiferum or when older slightly of l . cristata. Taste s lightly farinaceous. Spore print 
colour white. 

Spores [205/1 4/141 in sidt.: view (7.0- )7.5- 10.0(- 10.5) x (3.5 - )3.7- 4.3(- 4.5) µm. 
av. I. x av.w. = 8.5- 9 .0 x 3.8- 4. 1 µm. Q = ( 1.9 - )2.0 - 2.6(- 2.9). av. Q = 2.1 - 2.3. 
projectile-shaped to cylindrical, with obtuse 10 ra ther acute apex. with distinct eccentric 
hilar appendage. dextrinoid. Basidia 22- 35(- 40) x (6.5- )7.5- 10.0(-1 1.5) µm. clavate. 
often slightly widt.:ned at middle. 4-sporcd. rarely 2-sporcd and then spo~ up 10 11- 12 
(- 13) µm long; s terigmata up to 5 µm long. Cheilocystidia numerous. ( 17- )22- 38( 45) x 
(6 - )7- 13(- 15) µm. clavatc, fusiform. cylindrical to subutriform. hyaline. with up 10 0.8 
µm thick wall. Plcurocystidia absent. l-lymenophoral trama (45- )55- 90(- ICK)) µm wide. 
regular to subregular. consisting of irregular cylindrical to inl1atcd dcmenLs. with a grad­
ual transi tion into a pscudoparenchymatic suhhymenium. Pilcus covering an irregular 
trichoderm made up of long cylindrical, dongated fusiform dements ( 100- ) 140 350 
(- 400) x (8- )9 - 20(-23) µm. tapering towards apex. sometimes with subcapit:ue apex or 
with papilla. with up to 2 µm thick wall at apex, with subhymeniform basa l layer with 
short clemcnL<;, 38-100 x 8- 15 µm , c lavate. cylindrical 10 subfusiform. Pigment brown 
and membranal. Pi lei tram a made up of cylindrical. inll:ucd and fusiform. oft t.:n branched 
elements, 90- 140 x 2- 20(- 25) µm . Stipitipcllis consisting of cylindrical 1.5- 6(- 8) µm 
wide hyphae. Stipititrama made up of pa.rallel. cylindrical to slightly inl1ated and some­
timt.:s furcate hyphae. 2- 15(- 20) µm broad. Elements of velum partialc 2- 7 µm broad, 
hyaline. Stipe covering very similar to pilcus covering. but clement.~ ralhcr stockier and 
broader. (60- ) 100- 300 x 10- 23(- 28) µm. not seldom with septum at hase. C lamp con­
nections present in all pans of hasidiocarp. 

Habitat & dis1rib111io11. Unlit recenLly Lhis taxon had been found exclusively at the coal­
mine dumps in southe rn Limburg. the Netherland . The taxon is now also reported in 
frondose woods on clayey soils near Amsterdam (Amstcrdamsc Bos) and at . ijcnrode 
(prov. Utrecht). On the rock dump the species fructifies solitari ly or suhgregariously at 
the base of s lopes exposed to the nonh and 10 the nonh-wcst. in loose debris mixed with 
particles of compost with a pH of 4.5. under Populus spec .. Carpi1111s be111/11s, Fogus 
silvarica, Robinia pse11doacacia, Salix spec., and Bn 11/t1 spec .. with A1hyri11111 jilix{emina 
and R11b11s spec. among others. August- October. 

Collec1,ons e:wmined. NE"I HERi.ANDS: prov. Limburg. Brunssum. co:u-minc dump ·Jlcndnk· . 29.X. 
198 1. P. H. Kelderman I 508. and 30.X.1982. P.11. Kelderman I 599: Kcrkr.idc. l'O.tl·minc dump ·J.aura· 
Julia'. 8.IX.1980. J. Concn. coll. P. fl. Keldemwn &1/7 (holotypc. L). 13.IX.1980. P. H. Kelderman 882. 
20.IX.1980. P. H. Ke/demwn 887b. 27. IX.1980. P. H. Keldem w,, 875. 18.X.1980. P. H. Ke/de mum 888. 
18.Vlll.198 1. P.11. Ktldemw11 150(), 28.VII J.198 1. P. H. Kelderman 899. 8.IX.1982. P.11. Keillerman 
1511. I I.IX.1982. P.11. Ktlderma11 15,1/2. 25.IX.1982. P. H. Kelderman 1529. 21.JX.1990. P.11. Kelder· 
ma11 2056. and 6.X.1990. P. fl. Kelden11a11 2002: V:ukcnbuq;. Oicbosch. 5.IX. l 9'J2. P II. Krlderman 
2231 (all collcc1ions in hcrbarium Kelderman. except holoiypc). 
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This taxon was first found on 8 Septembe r 1980 by Mr J. Concn from Hccrlcn on a 
coal-mine dump at Kcrkrade. Afterwards this taxon has appeared regularly e very year and 
r:uher abundantly at this locality. Subsequent fi nds were also made on another dumping­
ground. vi;,. that of the fom1er ' Hendrik ' coal-pit at Brunssum. 

This taxon is not confom1ahle to any species from Lepio1a sect. S1enosporne. Macro­
scopically, due to it~ robust and ncshy characteristics, it somewhat resembles L coni11n­
ri11s J. Lange. but it lacks the typical bulbous base of the Stipe. Micro copically the pileus 
covering docs not differ much either. as to shape and size. from L. coninarius. But the 
spores arc distincl.ly different: projec tile-shaped 10 mostly triangular in sid..: view in L cin­
g11/11111, and more or less cylindrical in L cortinarius (sec also Ke lderman. 1988. and 
V..:llinga. 1992). The spores of L ci11g11/11111 show a distinct depression o n the abaxial 
side. whereas spores of L. corrinarius arc more or less straight on that side. 

Spore si;,..cs agree with those of L. 10me11tellt1 J . Lange to i.ome extent. hut otherwise 
the two taxa arc entirely differe nt, in macroscopical and microscopical eharact..:ristics (St.'C 

for a description of L 10111e111ella Vellinga & Huijscr. 1993). ll is distinguished from ol11i.:r 
more or less brownish species in the s..:ction. L. boudieri Bres. or L casumea Qucl.. by 
1.11c differences in pileus covering. In L bn11dieri L11e clements arc aniculatc and provided 
with intracellular pigment: in L casumea the clements arc septate, with mcmbranal pig­
ment. 

Exceptionally long cheilocystidia (up to 80 µm) have been found once in one basidio­
carp of a collection from ijenrode (pcrs. comm. H. A. Huijscr). These sizes arc not rc­
prcscntati ve of the tax on. 
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R. Agerer (Ed.). Colour mlas of ectomycorrhiwe, Issue 7. (Einhorn Verlag. Eduard 
Dietenherger GmbH. Schwabi ch Gmiind. 1993.) Pp. 33. 8 col. pis. Price: OM 73.­
incl. I hindcr. 

111c seventh issue of this loose-leaf colour atlas of cc tomycorrhi,.ac gives 8 coloured 
plato.:s. of Boletopsis le11co111eloe110. Gyrodon lfridus, Hyd11eU11111 peckii, PheUodo1111iger, 
Piceirhi~a oleiferans, Scferoderma citri1111111. S11i((1u laricinus and Tricholoma acerbum. 
1oge1her with half-tone photographs or anatomical features. and legends. Also in this 
issuc. extensive additions arc given 10 the glossary. check-lists on morphology. chemical 
1cs1s. anatomy of the mantels. emanating elements. and cross scctions. Keys arc given for 
cc1omycorrhi:1,;ic on Abies. Al1111s. Be11t!a. Cycfobalanopsis. £1aeocarpus, Fagus, Picea, 
Pinus, and Salix. In an appendix a list is givcn of Lhc plates that have been issued hitherto. 
and how to arrange them. A synoptic table makes identification of cctomycorrhizae easier. 
As the series prClgrcsscs a new binder is necessary. and is supplied al cost with the pres­
ent issue. 

R. M. Oahnckc. 1200 Pif:e in Ftirbfmos. (AT Verlag. Aarau-Stungart. 1993.) Pp. 11 79. 
1200 col. pis. Price: OM 148.-. 

This is a new edition of R. M . Dlihncke & S. Dahncke. 700 Pil :,,e in Farbfotos. 
published in 1979. A the title suggests. the new edition is substantially enlarged with 
several hundreds of new photograph . Although the pictures mostly have been taken in 
a ~,udio. they arc generally of good quality and show very well the diagnostic features 
of the species involved. In comparison with the first edi tion of the book. many more 
species have hccn identified lly spccialisLS. which considerably increased the value of this 
book. Also some error!> in the first cdilion have been com:ctcd. The book will ccrtainly 
be welcomed by professionals and amateurs. especially those that do not have the first 
edition. 

D. Frese. Die 111olek11IMbiofogische Analyse der physiologischen Phiinomene des Senes­
~e11:smdro111s bei dem Asco111yce1e11 Podosporo 011seri11a. ( Bibliothcca Mycologica 
149. J. Cramer in der Gebriidcr Bomtracger Verlagsbuchhandlung. Berlin, Stungart. 
199~.) Pp. 117. 40 11.:xt-ligs .. 6 ta hies. Price: OM 60 .-. 

As an acrohic organism Podospora n11seri11n produces energy hy respiration with the 
hdp of cylOchrome C oxidasc. But if thi~ system 1s inactivated an altcmative rospiratory 
sy~lern takes over. It was found during this study that. when both respiratory systems be­
come simultancously acti"c. the mycclium ages quickly. If only one of the respiratory 
-.y~tcrn~ is hlockcd a long-living mycclium results. It has been suggested that as long as 
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the cytochrome respiration is active and the ahemativc respiration plays only a minor role. 
a c hoice o f mitochondrial D A is available. But when the alternative respiration hccomc.~ 
more active simultaneously. this choice is no longer available and incompc1en1 mitochon­
dria are accumulated. which finally kills the mycclium. 

G. J. Kricglstcincr (Ed.). 20 Jalrre Arbeirsgemei11schafr Mykologie Ostwiirrremberg 
(AMO). Beitriige z1ir Kenntnis der Pilze Mitteleuropa.r IX. (Einhorn Verlag. Eduard 
Die1enbcrger GmbH. Schwabisch Gmi.ind. 1993.) Pp. 204. 10 col. pis. Price: 
DM 38.-. 

The present volume of this series. 1ha1 is published with irregular intervals, contains 
17 papers wriuen by Central European specialists in various fields of mycology (Bahos. 
Benkert. Bohus, Clcmcnr,:on. Enderle. Frommberger, Forstinger. Gminder. Haas. Kricgl­
steiner. Moser. Rastener. and Tonic). Most of the contributions arc noristic or taxonomic. 
dealing with macromyce1es. The colour plates arc of good quality. and depict 48 rare and 
interesting species. 

G.J. Krieglsteiner. Verbrei11111gsa1/as der Groflpilze De111sclrla11ds (Wesr). Band 2: Sla11d1-
pi/ze. (Verlag Eugen UlmerGmbH & Co .. 1993.) Pp. 596. 7 1ex1-ligs .. 1987 distribu­
tion maps. Price: DM 88.-. 

This is the second volume of an atlas with distribution maps of macro-fungi for West 
Germany. h contains the Euascomyce1cs with the exception of Taphrinalcs. Erysiphales. 
and marine or submerse 1axa. h is a large (A4-format) volume with well-printed illustra­
tions and 1987 maps in colour. Initially meant 10 cover only the distribmion of A<;eomycetes 
in Baden-Wilrt1embcrg (Germany). the region was extended 10 the whole territory of the 
former Federal Republic of Germany ('Bundes Republik'). The list of Ascomyce1cs is 
based on Baral & Krieglsteiner ( 1985). 'Bausteine zu ciner A~comycctcn-Flora dcr BR. 
DeutSchland' (Z. Mykol. Beih. 6): while the nomenclature is followed after Cannon. 
Hawksworth & Sherwood-Pike ( 1985). 'The British Ascomyco1ina. An annotated check­
list'. The observations of 500 cooperators are included. In the numbered distribution maps 
records after I May 1945 arc presented: earlier records. records from li1cra1urc. or records 
from uncenain localities arc pn:S(!nted without number in an overall list of the species. 

In the introductory pan a survey is presented of the projects of mycological mapping 
in Europe. Despi te the great care 1ha1 is taken 10 present in a uniform way the identifica­
tions and records of so many cooperators. still a few irregularities could be observed: 
Ale11ria horrensis (No. 15) is a species of Peziw and not of Ale11ria Fuckcl; Coprows 
a11rora (No. 0360) and C. gla11cel/11s (No. 0361) arc also presented as Ascoplra1111s a11rora 
(No. 106) and A. gla11cel/11s (No. 108): Rhyparobills depa11pera111s (No. 1710) and Asco­
pha1111s ho/nirkjoldii arc undoubtedly the same as Saccobolus depa11pera11ts (No. 1715) and 
111ecorhe11s holmskjoldii (No. 1833). respectively. 

M. Moser & W. Jiilich. Farbarlas der Basidio111ycere11. Colour Arias of Basidiomyceres. 
Lief 10. (Gustav Fischer Verlag, Scuugan & New York. 1993.) Pp. 184. 60 pis. Price: 
DM 92.-. 
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The Lenth issue of this loose-leaf colour atlas contains figures in colour of Hygropho­
rus. lacrymaria. Marasmills, Mniopera/11111. Mycena. Nycralis, Panel/us, Plweocollybia, 
Pholiotina. Phy/lotus, Pluteus, Porpo/oma. Psathyrella, Resupinmus, Rickenel/a, Rozi­
tes, Russula, Strobilurus. Tricholomopsis. and Tu/ostoma. The phol()graphs arc of variable 
qualiLy, ranging from rather poor to fairly good. 

H. Neubert, W. owotny & K. Baumann. Die Myxomyceten Dewsch/ands w1d des an­
gren1.enden Alpenraumes 11111er besonderer Beriicksichtigung Osterreichs. Band I. 
Ceratiomyxales, Echi11osteliales, Licea/es. Trichiales. (Karlhe inz Baumann Verlag. 
Lindenstrasse 40, D-72810 Gomaringcn. Germany. 1993.) Pp. 344, numerous col. 
pis. , line drawings and SEM piclures. Price: DM 190.-. 

The present volume is the first of a three-pan Monograph of Myxomycetcs in Germany 
and the Alps. in particular the Austrian Alp.s. and covers the Ceratiomyxalcs. Echinostc­
liales. Liccales and Trichiales. ln the general pan infonnation is given on the li fe-cycle of 
myxomycetcs, and the characters for identification. followed by chapters in ecology and 
distribution. methods for sampling and coni;crvation. and an extensive glossary. 111c tax­
onomic pan gives keys and descriptions of all species known from the area. The descrip­
tions arc very elaborate and extensive. The line-drawings give good. clear information on 
the diagnostic features. but what makes this book unique aru the colour plates. These are 
of superb quality, highly professional. and depict all species s trongly enlarged. as you 
may sec them under a stcrcomicroscopc. Therefore Lhis publication is wannly recommend­
ed. not only to taxonomists. but also to teachers. who will find it most useful as an intro­
duction in the world of myxomycetes for their students. 

D.N. Pegler, L. Boddy. B. Ing & P.M. Kirk (Eds.). Fungi of Europe: investigation. re­
cording and mopping. (Publications Sales, Royal Botanic Gardens. Kew. Richmond. 
Surrey TW9 3AE. England. 1993.) Pp. 322. numerous line illustrations. Price: £ 18.·. 

This book gives the proceedings of the eleventh Congress of European Mycologists . 
he ld at the Royal Botanic Gardens. Kew, 1992. It contains twenty-three papers. wriuen 
by international expcns and arranged under the headings Fungal Recording & Mapping. 
Fungi in European Ecosystems. and Conservation of European Fungi. As such it gives 
the latest state of research in these fields in Europe. 

D. N. Pegler, B.M. Spooner & T. W. K. Young. British Truffles. A revision of British 
hypogeous f1111gi. (Royal Botanic Gardens, Kew. 1993.) Pp. 21 6. 30 text-figs .. 
26 plaLcs (of which 12 in colour). Price: £ 19.50. 

This book is a full treatment of the British hypogcous fungi by three different authors. 
After a short introduction. T. W. K. Young treats the 'Pea Trumcs· (Zygomycotina. 
Endogonales). 8 . M. Spooner the 'True Truffles· (Ascomycotina. Elaphomycctales and 
Pezizales). and D. N. Pegler the 'False Truffles' (Basidiomycotina, in six orde rs). The 
small group of the 'Anamorphic Truftles' (Deuteromycotina) is anonymously included. 
After earlier treatmenls by Rev. M.J. Berkeley & C. E. Broome ( 1846- 1875). and Pro f. 
L. E. Hawker ( 1954 and 1974), the study of hypogeous fung i in Britain was stimulated 
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hy the Bri tish Mycological Society by an annual 'Lrufne hunt'. In Lhe present account all 
n.:lcvant material deposited in the herbaria of the Royal Botanic Gardens, Kew and the 
Royal Botanic Garden. Edinburgh i revised and included. The considerable taxonomic 
developments during thl.! last decennia arc also taken into account. Keys arc provided 
for the identification of all orders. families. genera. and species included. Each species 
i. fully described and illustrated in hlack-and-white line-drawings. habi1us sketches in 
colour. and scanning electron micrographs of details and spores. An indispensable work for 
those who are interested in hypogcous fungi. 
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I N DEX 

'cw names arc in bold -face 1ypc. Subdi"is1ons of genera arc indka1cd by the sign ~- illuw.uions by an 
as1crisk c· l added 10 the page numhcr. 

1\ garicus § CaJodom~ .i I. -13: * Fragilipcdcs 37. 
39: § llygrocyboidcac 41: ~ Myccna 34: aka· 
Imus 37: bicn:na1us -1-1: colliia1us 41 : cphc­
mcroidcs 292: cpibryus 163: cpip1crygius -I I: 
navomini:uu, 3-l I. 341: ruliginarms -18: grucri­
cula1u, 3-1. 36: glauconucns 193: hcndcrsonii 
292: indsus 513: nncns 19-l: nivcus 265: pcli­
a111hi11us 41. 42: pinsnus 2-16: purus .W. -15: 
rigcns S 12: 1i111i11nabulum 36 

i\ lho1riclm ammophilae 169: 170• 
i\lcun:i 97. 129. 147: hovina 179: umbrina 181 
i\l1crnaria 197. 203: ahcrnaia 197: chrysamhcmi 

197: cun 197: rad1cma 197: rapham 197 
i\mamta J45: § Lcpidclla 3-18: § \liuadiniac 1-1 . 

.,.is. 3-19: armillarliformb 3-19: buliviana 3-19: 
hubahna 3-19: foc1idissima 149: grallipcs 3-15 . 
3-16•. 34 •. 3-19: ingra1a 1-19: lilloi 349: mal· 
hcurcnsh 3-19: plcropu, 3-19: pracgra"colcns 
3-19: pruinii 349: ,ih•ifuga l-lR. i -19: s1ngcn 
3-19; spissa var. lac1a 3-15: ,pi,,:1 ,,ar. lacui 349: 
1himii ,-19 

Ammophila arenaria 169 
1\nlhracohm 1-17 
,\ posphacrfa hra,,kac -1-17: glmncra1a 203: hum1-

cola 77: pc1i10idc, -1 79: pu1runinum 79: ,ah­
,um -1 79 

,\po,phacria viol,1<-c:1 HR 
i\s,;oholu, cn:c· hqucr:mllit •,.i. ')fl 
i\s,:ochym l'>R: :1,1uilc)!ia \K-1: clcrn:ui1.hna 217: <Ja. 

,•idiana 217: indusima 2 17: lupini 175: nohihs 
90: pcdkul:,ri, ..j J2. -171: 1r:1chclo~pcrm1 20-1: 
\'iL1lbac 217 

,\ ,~·ucOl)'III! -127 
i\'<'Otrcmclla .l 
i\,1cr11111clla 7K: d1c1:unm 9 1: lupin, .\75 

Dakcropl11~11a tr:JCbc1ph1 ln -17 3 
Oi.,porc lla 30-I: rnrma 335: palbccns 105. 307. 

10 •. 11i1• . .\19 . • U I. 3.'2. 33-1 . 335: pallcs.-cn, 
n 7. ,ullunna .,o.s. 307. 308·. 31J8 · . \18· . 
11'1. '22 . . U2 . • 1.U: sulfurina 33-1. n~ 

Ouli;ar,a 20 .in. -12 : inquinan, l. -1 . 12·. 14 ' . 
16. ll!. 19'. 20 .. l .15. -128 Calycc lla 171 

Cal~ .:cllina 17 l: caly<·elloides 171•. 172 

(':u11an1phyllu, ru,,o<."uriawu, 51(). 5 l'J 
(\·rn"fl('r.l M . I\S: :1hch110,d1i-<~11111:11>1111 (IR: j:<.ll-,y· 

p11 (i<,: )!O"ypin.1 M: l11l11s..·1 (I : lhu11lkn (I(,, 

malvaccarurn 68: malvarum 61:\: malva.<1n 68: 
malvicola 68: polymoq,ha 68: sphacralccicol:1 (,S 
Ccroosporclla gossypii 63 

Ccu1ho porn a<trngalina 451 
Chcilymcnia 1-17 
Chlorocibona 30-1 . 336: acruginasccns 305 . .307. 

3()<J•. 318•. J l9. 321.333.336. 338 
C'hry~:uuhcmi coccinc1 48..j 
Ciboria 336 
<.'iliaria a<pcrior 9R: hin., 129 
C'ladosporium anornalum 68: gos~)·piicola 66: 

go., ,ypiicola "ar. minor 66: ohgocarpum 66: 
oligocarpum var. malvacearum 66: lcnuis,i­
mum 66 

Clavaria ob1usis~ima 109. 11 5 
Clavariadclphus pistillaris 11 2: uunc.nus 113 
Clisosporium uru,-::1c -l64 
Cli1ocybc agresti, ..j93; :ilbofrngr:111s 492: di:urcta 

-193; marginclla -193: ollorn 493 
Clilopilus 2-1 I: § Plcuro1elloil.Jcs 241 . 244: da:urt<ii 

2-12: f:lsc1cula1us 2-12. 2-17: gim·ancllac 241: 
hobsonii 2..j2, 2..j7: p~cckcrianu< 2-12. 246. 
2-17' : paxilloides 2-12. 2-13A. 24.l. 247: pin­
silus 2.W. 2-16: prunulus 2-1 I. 2-1-1: quL<quilians 
2-12. 2..j-l; rhodophyllus 2-12. 2-15•. 2-16. 247: 
SC)'Jlhoidc, f . n:du,111~ 2-12: ,;cypboidcs var. i111cr­
rn~diu~ 2-1 I: ~yphoidcs var. ,cyphoidc.< 241 

Collybia impudka 125 
Comolhynum cucalyJ)li 86: glo111crJ1a 203: pc,.ia,i­

dcs -179: pnmil:ola 205: pu1;uninum 79 
Conocybc pygrn;ico.iffinis -193. 49-1•: stri:icpcs -19-1 

Copclandi:1 120: cyanc.s.:en, I 17 
Copnnu< 117. 357. 359. 161: § i\lachuani 357. 

365: § i\111111la1i 25K. 259: § Coma1i 258: § Co­
prinu, 259- 261: ~ Corlinmus 259: § Cyclodc, 
260: ~ l>omc<1ic1 259- 262: § Exannulati 259: 
~ l·;uino,i 259: § Flocculo, us 25!>: ;: Fraxinu, 
357: § Glabn 259: § llcmcrobii 260: § lrnpcxi 
261. 276. 365: § Lanaiuli 357. 363: § Mimcci 
259. 260- 262: § Mk.iccus 259: § arcotici 
260- 262. 271: § Nh•ei 257. 259- 262. 26-1 . 
271. 277. 295 - 297. 359; § Nudi 259: § l'ica­
ccu, 261. 276: § Psc11d1x.11prinus 259. 261: 
§ Sc1ulos1 259. 260: § lhrircr 261: § \lclilor­
mc, 257. 259- 261: § Vcs11u 259. 2(.0; bcllu· 
lu, 257. 263. 21\-1. 28.l. 285: hulb1llosu, 259. 
!"2: calosporus '57. 158*. 359. 363: c:md1· 
daw, 257. 26-1. 271J. 281 ·: card1a,poru, 257. 
262. 265. 2J!ll - 2CJO· . 292: cmcrcus 363: como· 
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phorus 259. 262. 265. 277. 279. 298• : cordi· 
sporus 259. 262-264. 286• - 289. 293: cor­
Linatus 259, 260. 264. 279. 282. 284. 285: 
cothumatus 259. 263. 264. 269•. 271: dissemi· 
natus 297: domcsticus 259. 260; epbemcroides 
259,260.262. 264. 288. 29 1•-293: filiforrnis 
259, 279. 285: noccu losus 259. 260: gouden­
s is 357. 363 , 364•. 365: hiascens 496: idae 
257, 264. 278. 279. 2so•. 295: iocularis 257. 
263. 265. 293. 294. 359: lagopus 357: Int i· 
sporus 259. 260, 265. 267•. 270: luteocepbalus 
257. 259. 260. 365: macrocepbalus 363: mica­
ceus 259. 260. 297: narcoticus 259. 260. 262: 
nemoralis 257, 264. 299*, J OO: ncotropicus 
365: nivcus 259. 260. 262- 265. 266• . 267*. 
270. 27 1. 275; ochraceolanatus 357. 360*. 
361*, 362. 363: ochraceovclatus 357. 363: 
pachyspermus 257. 259. 263. 264. 27 1. 272*, 
275; patouiUardi i 259. 260. 262-264. 286, 
287. 288*. 289. 292. 293: patouillardii var. 
isabcllinus 259. 286. 287: patouillardii ,,ar. 
lipopbilus 257, 259. 289: piepe nbroek l l 
357. 365. 366*. 367: piloso1omcn1osus 264. 
294"', 295, 300: poliomallus 259. 260. 262. 
264. 274*. 276- 278. 297: pscudoconinatus 
264. 277*- 279: ps eudo n lveus 257. 265. 
268*. 270. 27 1: radiatus 363: rarnosocysti· 
dia tus 264. 295. 296•. 297: sclcrocystidiosus 
494•: sLanglianus 365: stcrcorarius 259: stcr­
corcus 259. 260: subimpaticns 495*. 496: 
suburticicola 365: urticicola 365: utrifcr 260. 
263. 264. 273• , 275. 276: xaniholcpis 496: 
xcnobius 365 

Coprobia 147 
Cordyceps 152 
Cortinarius anomalus 496. 516: baltcatoalbus 497•. 

498: brasilaceus 504. 505: casimiri 498. 499· . 
503: causticus 499• . 500: cedriolens 511 : com­
ptulus 499• -501: conLrarius 503: decipicns 
503: decoloratus 516: duracinus 512: erythri nus 
501. 502*: crythrinus var. russulacsporus 501: 
ncitipes 502. 503; ncxipcs r. scrtipcs 503: (ra· 
grantior 519: rusisporus 503. 504*. 515. 520: 
hclobius 515; hclvcolus 504*. 505. 507; hcmi, 
Lrichus 500. 501: hinnuleus 505. 506· . 507: 
binnulcus var. griscascens 506• ; incisus 503. 
513, 515; lanatus 506• -508: ObtuSUS 5 19: 
palcaccus 508. 509• , 510. 5 13. 519. 520: palci, 
rcrus 508.509•.510. 520: parvannulatus 509*. 
510: privignofol vus S I I: privignoidcs S I I : pri· 
vignorum S II; privignus 509*. S II : psarnmo­
ccphalus 507. 508. 513: pscudoprivignus 51 I: 
quadricolor 505: rigcns SI I, 512. 514*. 519: 
rigidus 516. 520: semivcstilus 503: sert ipes 

503. 520; sLr1acpilus 507. 509•. 512. 5 n. 
515: s trobilaceus 507. 508: s ubbalaustinu~ 
514•. S IS: subscrtipes 498: tabularis 51.i• 
516: umbrinolcns 516,518; valgus 514· . 517: 
vclcnovskyi 512. 5 17. 519. 521*; violilamcl­
latus 518*. 519. 520 

Crcpidoius 155: applanatus 163: bickhamcn~is 
159. 162•. 163. 164•; carpa1icus 16 1; ccsatii 
158: ccsatii var. subsphacrosporus 158: cpi· 
bryus 159. 163: harperi 156• . 160• . 161. 161: 
inhoncstus 16 1: j unipcri 159: lundellii 159. 
161. 163. 164: lundellii var. subglohisporu, 
159: lu1eolus 163: pubcsccns 166: serbicu~ 
155. 156•: subcpibryus 156• . 157•. 158: sub· 
lilis 162•- 165: subvcrrucisporus 156•. 158•. 
159. 163. 165: velenov~yi 156' . 159: vcrsu­
tus 161. 162. 166"; vcrsu1us var. subglob1spo, 
rus 156*. 159. 160". 161: wakcficldiac 161. 163 

Crocicrcas 304. 335. 336: coronatum 335. 336: 
cyathoideum var. cyalhoidcum 305. 307. 310'. 
3 18• . 319. 323. 333. 335. 336: gramiocum 
335: pallidum 305. 307. 310''. 318•. 323. 332. 
335-337 

Cudonia 427: conrusa 427 
Cudoniclla 304. 336: acicularis 305. 307. 308-. 

311 •. 318' . 319. 324. 331. 333: acicularis 33.i. 
336: clavus var. grandis 305. 307. 312• . 319· . 
325. 333. 336 

Cyalh icula 335 
Cyphellostcrcum lacvc 518: lacvc 520 
Cystodcrrna amianthinum 516 

Dcpa7,ea bra.•,sicicola 447: prunicola 205: vagan( 
var. bra.-.sicac 447 

l)cnnoloma 187. 190: cuncifolium 187. 189. 191. 
193. 194. 196: hygrophorus 191. 193: josscr­
andil 187. 190. 193. 194. 196: josscrandii var. 
josscrandii 190•. 191. 192- . 191: josscrandi1 
var phaeopodlum 190*. 193. 194•. 195: 
munncllum 194: phacopOdi urn 195: phacopo· 
dium 196: pragcnsis 191. 193. 195: pseudo· 
cuncifolium 187. 189' . 190'. 196: pseudo· 
cuncifolium var. pragensis 191 

Dcuteropboma trachciphila 473 
Dictamnus albus 91 
Diplodina 198: clcmatidina 217: pcdicularis 472: 

vitalbac 217 
Diploplcnodomus malvac 471: microsporus 470: 

pizkoriii 469 
Oiscinella 104. 337: houdicri 305. 307. 308+. 

312· . 319*.325.332.337 

Entoloma 23: § Asprcllum 30: § Cyanula 25: 
§ Dysthalcs 123: § En1oloma 28: § Griscoru 



bida 30: § Lcpronia 24 -26: § Parvi~porac 30: 
§ Poliia 28; § Pou,.arclla 123: § Rhampbocys-
101ac 26: § Trichopilus 29: § VcrsaLilia 123: 
allochroum 24: conocybccystis 28. 29: dichroum 
24: dysthalcs 123: dyslhalC.\ f. ac~tidio.~um 123: 
elodcs 29: farina.~prcUum 30: ruscotomcntosum 
29: juba1um 29: la cta rioides 27, 28: leo­
chromus 26: lividoalbum 520. 521•. 522: lon­
gisLriatum 26. 27: mutabilipes JO: nigrovio, 
laccum 25: ocbromicaceum 27: olivaccoLinc­
lum 30: pollton u ipu 29, 30: p0rphyro­
pbacum 29: pseudodys tba les I 23. 124•: 
rbyn c b ocys t ldla tum 2S. 26: rose otinc­
tum 31: scabrosum 25: subcorvinatum 26; 
turci 26: undatum 24: uodula1osp0rum 521 • . 
522; viiduense 24, 25: violaceozon a tum 
23. 24: wcbollii 30 

Epicoccum 198. 209- 21 I. 2 18. 220: nigrum 197. 
199: nigrum 220; nigrum 485 

Exonna1os1oma ncbulosa 394 

r-u naria hygrometrica 251 

Gacumannomyccs sp. 110• 
Galactina echinospora var. au1umnalis 181 : cchino­

sp0ra 181; moravecii 184 
Googlossum 425. 426. 428. 429: cookeianum 406. 

407. 410• . 411 . 41 3. 423. 425-427: nigri1um 
406. -108• . 409. 41 0• . 411. 423. 424 • - 426: 
sp. 406.425 

Geopyxis carbonaria 251 
G rooosp0rium chcnopodii 395 

llelotium gcrnmarum 338 
lie Ivel la 405 
llendersonia curtisii 215 
I lcyderia abietis 406 
lliatula grangei 235 
llumaria bovina 179: modcsta 94; rubcns 55. 56•. 

57• . 59: rus1ica 59: sanguinca 55. 59 
llydropus 48: § l'loccipcdcs 49: § Spurii 49; cbur­

ncus 34 : cbumeu. 48•-so: porpbyrodcs 49; 
scabripcs 49: taxodii 49 

llymcnoscyphus 304. 336. 337: cauda1us 305. 307. 
312•. 320•. 326. 327, 332. 334, 337: conso­
brinus 306. 307, 315•. 320• . 327. 328. 332. 
336. 337 epiphyllus 337: fructigcnus 304. 306. 
307. 313• . 319, 326. 332. 334. 337. 338: hcr­
barum 306. 307. 315•, 320" . 329. 33 1. 332. 
338: imbcrbis 306. 307. 315•. 3 19. 320+, 328. 
332. 337: repandus 306. 307. 315•, 328. 332. 
337: saliccllus 306. 307. 314•. 319. 327. 332. 
337: salicinus 306. 307. 314•. 319, 320• . 327. 
332, 337: SCUlUla 337 

Hypholoma fasciculare 113 
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11 )'J)OCfca cu pil iaca 151 
I lypodcrma rubi 426; rubi 427 
llys1cronacvia fimbri ata 112•. 173 
Lactinacvia 177 
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Lamprosporn 96: crcc'hqucraulLii 93. 96. 98: crec'h­
qucraullii var. modes1a 93. 9R: cxapc1ala 94: 
ovalispora 93. 94 

I .3Jl7ia lulco-vircsccns 332 
l.eo1ia 336. 405. 427: lubrica 405- 407. 416. 418. 

423. 424 • . 426- 429 
Leotiales 3 
Lepiota § S1enosporac 223. 537. 540: accrina 239: 

boudicri 223. 237. 238 ... 239. 540: ca.~nca 237: 
cin)lu lum S37, 53R•. 540: coninariu~ 540: 
cris1:11a 226. 22R. 230. 537: forquignonii 235: 
fulvclla 223. 237- 239: fulvclla r. gracillis 237: 
grangci 223. 224, 23 1. 234-236w: grangc1 
f. brunncooli vacca 23 1. 233. 234: griroovircns 
223. 229. 23 1. 232•. 234: gri$covircns $ubsp. 
obscura 224. 23 1: gri~vircns ,,ar. griscovircns 
22. 23 1: griscovircns var. obscura 231. 233. 
234: ochraccocyanca 235: pi lodcs 226. 221•. 
229; poliochlood,s 226. 229. 230•. 23 1. 
234: p~ udofclina 223. 23 1. 234: 1omcmc11a 
223 - 225·. 226. 228. 229. 540 

Leplcutypa hip(l<lphacs 170 ' 
I .cp1ophoma acuia 464. 465. 469: doliolum 465. 466 
l.eprosph:lcria 432: acu1a 436, 442. 444, 458. 465. 

469: aflinis 435. 442. 444. 454: agnim 435. 439. 
440. 444, 453: confena 435. 439. 441. 444. 
445. 457. 468: congcsrn 435. 419. 444. 461: 
conoidca 437. 439 442. 444. 463: conoidca 
466. 467. 470. 472; doliolum subsp. doholum 
436. 439. 442, 444, 45!!. 461.464.465. 466. 
469. 470. 471: doliolum subsp. err:,bunda 
436. 440 - 442. 444, 458. 465. 466. 471. 4 72: 
doliolum subsp. pinguicula 471. 472: doliolum 
var. conoidca 466. 472: libanotis 438. 442. 444. 
482. 483: lin<lquis1ii 435. 4 39. 440. 444, 454; 
maculans 43-1. 439. 441 , 444, 447. -150. 467. 
480; napi 450: pra1ensi~ 48 1: purpurc:1 438. 
439. 444, 483: sacchari 438. 441, 444. 480: 
senecionis 436. 439. 440. 445. 469: slovacica 
435. 439. 441. 444. 459: suhmaculans 436. 
439. 441. 445. 450. 457, 458. 467: suffulla 
435. 442. 444, 458: viri<lclla 48 1: wcimcri 
438. 441. 444. 48 1 

Lophodermclla sulcigcna 426 

Marasmiellus 35 1. 153; § lnodcrmini 353: concolor 
353: gossypinulus 353: hicmaJis 47: lat~rali.< 
J S I. 352 •. 353: microscopicus 353: olidus 47: 
trabutii var. longisporus JSJ. 354'": trabu­
lii var. U'abulii 355 
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Mclaswa 97 
Microglossum 428. 429: viridc 406. 407. -119. 

420·.-123.-125•.426.421< 
Mitrula paludosa -106. 407. -120•. 421. 422•. 423. 

425*. 426. 428. 429 
Mitrulinia 428 
Mollisia orcadensis 173. 174•: s tromaticola 

17-1+. 175 
Myccna § Adonideae 43. 341. 342: § Calodontcs 

34. 41- 45: § Fragilipcdcs 10. 33. 34. 37- 39. 
531. 533: § llicmalis 3-1. 47: § llygrocyhoidcac 
41: § Marginatac 34. 42. 43: § Myccna 34. 43. 
48: § Myccneac 52: § Polyadclphia 10 1. 102. 
105. 106: § Purac 34. 44- 46: § Viotacctlac 3-1. 
45: ubictinu 33. 37. 38: abramsii 38: acicula 
343: acrocephala 341. 342•. 343: adonis 342: 
atbiccr~ 106. 107: alcalina 39: alnicola 38; atro­
cyanca 37. 38: aura111iorubra 43: auroricolor 46: 
austcra 531. 532•. 533: balhyrrhiza 33. 37. 
38: cinnatwina 34. 40*. 42. -13; coalita 34. 39. 
-10•. -11: l,:>r1occpllala 50: coracina 38: culmi­
gcna 102: dasypus IOI . 102•. 103: dcccp1or 
533: cpiptcrygi:i 41: navommiata 341: fr.igill i· 
ma 535: fuyocnsis 43: galcrkulata 34. 35•. 36: 
gcntilis 34. -15. 46: hcrbarum 103: juncicola 
102: tcp1occphala 533. 535: lohwagii 103: mi­
niaL'l 43: minirubra 43; olid;i 34. 47. 48•: parca 
531. 533. 534". 535: pcarsonia 46: potyadcl­
pha 106: pracctara 43; pscudo-inctinata 41 : pura 
43. 44; pura f. pura 44. 45: qucrcus-ilicis 106: 
ripana 106: rubiactinctus -13: sanguinolcnta 50. 
51; subacicula 43; subcana 38. 535: ~ubcxcis.'l 
535: terena 105. 106. 107•: tinlinnahulum 
34. 35•. 36: ,~olacclla -15 

Mycosphacrclla 66: areola 63: crinkola 383: g~y· 
pina 66: opunuac 78: vcrbascioola 387 

M yco,'Cllos,clla 68 
Myxofusicoccum 398 

Ncobutgaria -1 . 20. 335. -105. -127: pura 3. 4, 10•. 
11•. 16. is• 20. 336 

Ncocudooiclla 405 
Nimbornollisia criophori 176 
Nip1cr.i ambigua 171'. 175 

Octospora %. 147: cn:c'hqucraultii 93; lihu~ac 
59. 6 1: rubcns 55. 59. 60: rustica 55. s&•. 59. 
60•. 6 1 

Ombrophila 3. 4. 20, 427: ,iotacca 3. 4. 7•. 8•. 16. 
t7 t, 18. 20. 336 

Omphalina carnpanclla 50 
01idca 129. 147 

l>anacolina focnisccii 527 
Panacotopsis nirimbii 527 
Panacolus 120; acumjnatus 527; amillarum 526. 

527; atcr 527: bcmicii 120. 527: campanulatus 
525. 527: ctclandii 527; cyancsccns 117-120. 
526, 527: fimicola 527: olivaccus 527: pbalac­
narum 526. 527: scmiova1us 526. 527; sphinc­
trinus 526. 527; subbaltcatus 526. 527 

Paradiscula 398 
Paras1cnclla magnoliac 68 
PcroncUaca musac 209; naincnsis 209: circinata 

209: gtomcrata 203: indiancnsis 2 11; nigricans 
209: stcmphylioidcs 211 

Pcz1cuta 425. 426. 428 
Pcziz~ 179: aspcrior 98: astcrigma 179. 180. 184: 

bovina 179. 180, 184; ccrca 179. 180: cchino­
spora 179. 181. 182•. 184: fimcti 180: hcrlwum 
338; honcnsis 180: modcsta 94, 98: mora,·ecii 
179. 184:perdic ina 179. 183*. 184: umbrina 
181; vcsiculosa 179. 180. 184 

Pc1i1.clla 304. 338: atniclla 306. 307. 3 t6•. 319. 
320•. 329. 333. 338: gcmmarum 306. 307. 
3 t 7•. 319. 321 ~. 330. 332. 337. ]38 

l'haeohclotium JO-I. 337: subcarncum 306. 307. 
311•,321•. 330.332.337 

l'bacostagno poropsis 217 
Phallus impudicus 152 
l'hialca 335 
l'hiatophora 432: cbrysanlhcmi 485 
l'boma 71. 72. 197. 198. 203. 205. 211. 215, 216. 

369: § Dcutcrophoma 431. 432: § Didymclla 
371; § Diptoplcnodomus 431, 432: § Lcpto­
phoma 431. 432; § Pcyroncllaca 197. 198, 203. 
369. 431: § l'boma 71. 369. 371. 431-433: 
§ l'hyllos1ict0idcs 381: § Plcnodomus 385. 431-
433. -138. 439: § Sctcrophomella 89: acaciac 
388: acu1a 466. 469. 470: acul3 (. ballotac 459: 
acuta f. gcntinnac 472; aculll f. pctasitcs -153: 
acuta f. phlogis 465: acu1a subsp. acuta -l36. 
439. -1-12. 444, 458.461, 462•. 464- 466. -169. 
479: acuta sub p. arnplior 470: acula ~ub,p 
c rr abunda 436. 439- 442. 444. 458. 462•. 
-164, 465. 466. 471: adianticota 37 1. 374. 376*. 
379; agnita -135. 439. 440. 444. 453•. -177: 
ajacis 372- 374. 376•. 383: am.,ryllidis 215: 
amcricana 200. 201. 208*. 209. 2 10: arnphor 
470: anigo1.'U1tbi 73. 74. 76•. 84, 22 1; annu· 
lata 438. 441. 444, 480. 482•: anserina 72. 7-1. 
76•. 77: anurrhini 384: apiicola 73. 74. 76·, 
83: arachid is-hypogaeac 372- 37-1. 386•, 
388: armcniacac 477: asttagalina 434. 440. 441. 
444. 451. -153•: aurea 373. 386*. 394: hclli · 
dis 372 37-1. 376·. 38 t; bcrbcridclla 477: bcr­
bcridicota -177: beneroac 458: bi,marckii 171. 



17-1, 196. 197 • . 198: hrass1cac 447: capitulurn 
n . 74. 76·. 79: che nopodiicola 373. 374. 
186·. 3115: chon<.lri llac 453: chry~anthcmicola 
2()0. 201. 2tR·. 219: chrysamhcmicola r. chrys­
antl1cmicol:1 2 19: clcmatidma 200. 201. 2 16•. 
217: compt:.m:11:1 var. acum -159. 483: ronfcrta 
435.439.44 1.+14.445.457•.458. 468: ron· 
gcsta -13.S. 439. -144. -16()• . -161: coonsii -137. 
-139. 443. -1-15. •175•: comicola 477: cosrnrri­
ccn<1s 73. 74. 76•. 80: crinicola 372- 374 . 
376· . 382. 383: crrtall1fcr 373. 374, 386•: 
curtisii 215: cyanc.1 199, 201. 202•. 203: cypcri 
205: dccorticans var. microspom l91: dcn.<iu~u­
la 447: d1anthi -IS I; dictamni 90: dicta mnico­
la 73. 76". 90'". 91 : doliolum -137, 439. 440 , 
441. -142. 444, 463. 464. 466. 467. -170 doren­
hn.•chi i 71. 76•. 83. 84: drohnjaccn,is 435. 
441. 444. 45.~. 4~7•: tlunorum 79: cntcmlcuca 
,ar cntcrolcuca 417. 419. 441. 445. 477• . 478 
c11tcrulc11ca var. mfluurcsccn, 437. 439. 443. 
445. 477•. 478 cp1rncci11a 199. 201. 218 · . 220. 
485: crr.1bu11<la 465. 466; cucalyptica 73. 74, 
76·. 6: cupatorii 372. 174. 376 ... 382: cupy­
rcna 73. 74, 76·. 88•. 190; cxigua 396: cxigua 
\'ar cxigua 458. 481: cxigua var linicota 38 1: 
limcti 73. 74. 76~. 82: Oavescens 37 1. 373. 
. ns. 376·. 177: llavigcna 72. 74. 76•, 78: 
i; lorncrata 199. 201. 202•. 203. 205. 213. 215: 
grove, -183; hue ma toe) eta 371. 374. 376·. 
377. 37!!: hcdcncola 73. 76'. 87: hcnmngsii 
172- 17-1 . 186'. 188. '\97• : hcrharum 369. 
:no· . .111. m. 11-1. 376'. 378. 379. 387. 389. 
455 hcrharum var. urticac -164: hibcmica 378: 
ho.:hnchi -165. 466: hochnclti subsp. ampl ior 
4 70. -l 71: hochncl II var urucac 464: incompta 
73. 74. 76•. 89: indiancnsis 211: insi<.liosa 2 11: 
msulana 372- 374. 386'. 389. 397• : intricans 
437. -139. 443. 445. 478: JOlyana var. circinata 
199. 20 I. 209: Jolyana var. jolyana 199. 20 I. 
20 v. 209. 2 10: jolyana var. saharicn~is 199. 
201. 20'.l. 2 10: Jolyi 209: lahili\ 371. 186': 
l:i111psana 470: lcguminum 378: lconuri 435. 
419. 441. 4-14. 459. 460•. 461: lignicola 378: 
hngam 431. 434. J39, J-1 1. 444, 4-17 ... 449 · . 
4.50. 467. -I 0 : lini:arn f. linariac -172: hngam 
var. napohra<<1cac -l47: llni 17 1. 373. 374. 
376· . ,80: longiro~trata -1 36. 442. 444. ·163. 
464; lurknowcnsi, 391: lunariac 46. 471: lupin i 
371. 17J 376·: macdonaltlii 41.5. 419. 440. 
444. J~. 457': macrn 477: macrocapsa 434. 
441. 444. 44 ~. 4-19•: macrostoma var. macro· 
, tt1rna 390: rnalvacci 477: rnarchah 77: mcliloti 
-1 111. -141. -14-1. 481 : m,cmspora 391: minuti­
spor u 72. 74. 75. 76•. 22 1: multipora 73. 7-1, 
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76 ... 8 1. ss•. 22 1: multirostrata 372. 373. 386• . 
388. 390. 397•: multirosuma ,·ar. macrospora 
39 1: multirostrata var. microspora 391: multi· 
rostraLa var. multirostrata 390: musac 209: nai ­
ncns1s 209: napobrassicae 447: narcissl 200. 
201. 2 14•. 215,217: ncbulosa 373. 386•. 394 : 
nobilis 90: olcmcca 378: olcracca var. antirrhini 
38-1: olcmcca var hcliamhi-tubcrosi 455: olcra· 
<."C.1 var. hcraclci ,lanati 465: opuli 85: Opunticola 
72. 74. 76*. 77: origani 471: ory,.ac 75: ostiolata 
79: o.,tiolata var. brunnca 79: pcdicularis 437. 
-139- 442. 444. 463. 472. 473. 47'.'i*: per~upy· 
r~nu 372. 373. 386*. 390. 397•: pctrakii 435. 
-142, 444, 458. 459. 46()•: pc,i, oidcs 438. 443. 
445. 450. -177*. 479. 480: phlogis 465: pig­
memh·ora 378: pimprina 200. 20 1. 212•. 213: 
piperis 373. 374 , 397*, 398: piskor,di -136. 
442. 444. -158. -165. 468". 469: pom1 390: 
pomorum 398: pomorum var. ca lorprcterens 
199. 201. 205. 207: pomorum var. pomorum 
199. 201, 205. 207; poolcnsis 373: poolcnsis 
var. poolcnsis 372- 374. 376"'. 384. 387: 
poolcn.<1s var. ,·crba.~cicota 372. 374, 385. 386• : 
porphyrogona -183: promincns 472: prunicola 
205: putaminum 73. 74. 76" . 79: pyrina 398: 
ra<.licicola 79: radicis-callunac 77: richardiac 
213: ro~trata 470: rostrupii 438. 442. 444. 482'" • 
483: rubcfacicns 437. 439. 443. 445. 477w, 479: 
rubella 483: runncri 435. 442. 444. 454. 45T•: 
saharicns1s 210 ; sanguinolcnta 438. 439. 444. 
482•. 483: sclcrotioitlcs 4 34. 419. 440. 442. 
444. 4SO. 453•. 472: selagincllac 199: selagi­
nellicolo 373. 374. 397·. 3911: scnccionis 
371. 374. 376• , 379. 469: scsc li 471: sorghina 
200. 201. 211. 212• . 2 13. 480: s ubglomt ra­
la 199, 201.204. 207: subhcrbarum 372- 374. 
386• . 387· : sublingam 436. 439. 441. 445. 
450. 457. 45R. 467. 468•: succica 77: sydowii 
416. 419. 4-10. 445. 4(18•-470: lCITCStriS 391: 
trachcipl,ila 432. 437. 438. 443. 445, 473. 475•: 
trachciphila f . chrysanthcmi 475, 480. 484: tra· 
chctospcm1i 204: trop1ca 73, 74. 76' . 86: ush­
trina 390: valcrianac 73. 74. 76•. 81: vo~ln­
rec ta 438. 439. 445. 475. 484. 485: vcrbasci­
cola 387: vcronicae 461: vcronicicola 436. 439. 
442. 445. 46 1. 462; vibumi 85: vibumicola 
73, 74. 76~. 8S: violacca 378: vioticola 200. 
20 1. 216~. 217: wallncriana 479; 1.amcdcschiac 
200.201.213.214· 

Phomopsis chondrillac 453: cntcrolcuca 477: sp. 90 
l'hyllosucta 198. 205. 2 11 : adianticola 379: ajacis 

383: albobrunnca 379: antirrhini 384: ara<:hidis­
hypogaeac 388: b~sicae 447: catalpicola 477: 
roffcicola 80; corirava 78: crinicola 382: dcstruc· 
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tiva var. bederae 87: dicuunni 90; dicuunnicola 
9 1; fcrax 375: gemmipara 215: hacmatocycla 
377; bcdcricola 87: hymcnocallidis 2 15: insu­
lana 389: lupini 375; narcissi 2 15: opuli 85: 
oryzae 75: oudemansii 215: piperis 398: pruni­
cola 205; richardiae 2 13. 2 15: selagincllac 399: 
sorgbina 2 11: twcediana 478; valerianac-uiptcri~ 
f. minor 8 1; verbascicola 385; violae 219: violac 
f. violae-birtae 2 17: violac f. violac-sylvaticac 
217 

Plcnodomus aooniti 471: acutus 464. 465. 469: 
ast:ragal.inus 45 1: chenopodii 395: cbondrillac 
453, 477; dianlhi 451 ; doliolum 465. 466; 
drobnjacensis 455: gentianac 472; hclicis 479: 
belvcticus 4 72: karii 472; kborasanicus 45 1: 
labiatarum 471: leonuri 459: lingam 447: luna­
riac 467; macrocapsa 445. 446: meliloti 450: 
microsporus 470; niesslii 458: origani 471: pro­
minens 472; rabenhorstii 43 1. 447: rostratus 
470; ruuneri 454: salicum 479: sclcrotioidcs 
450: senecionis 470; sorgbii 450: sphacrospo­
rus 472; sylvaticus 458. 459: vincctoxici 47 1: 
wallneriana 479 

Pleospora scrophul:viac 387 
Pleurotus pa.<;SCCkcrianus 246: pinsitus 244: rhodo­

pbyUus 244. 246 
Plicaria ccbinospora var. autWDnal is 181 : cndocar-

poides 25 1: pcrdicina 184 
Poculum petiolorum 336 
Polyporus hirsutus 525; pomi 390 
Pow,.arclla f octida 123 
PsatbyreUa 117: § Hydropbilae 249. 25 1: rannochii 

251: wavt rt nlana 249. 250•. 25 1 
Pseudoccrcospora 68; abelmoschi 68: anomala 67. 

68• : azan1,ae 68; hibiscina 68: hibi cicannabini 
68: bibisci-mutabilis 68; kydiae 69 

Pseudonaevia 177: caricina 176• . 177 
Psilocybc scrnilanccata 118. 120 
Pyrenocbacta gcntianac 4SS 
Pyroncma 147 

Ramaria 63. 109. 111 , 114: aurea 114: nava 11.i: 
leiospora 109, 111 : obtusissima 100. 111 . 114: 
scbildii 109, 110•. 111. 112•. 114. 11 5: tcrrca 
115 

Ramsbouomia 93. 96: aspcrior 98: crcc'hqucraultii 
93- 95• , 96+, 97., 98•: lamprosporoidca 93: 
ovalispora 94 

Ramul:tria 68: :momala 68: :vcola 63: gossypii 63. 
64•. 66: malvac 65. 66: malvac f. malvacalccac 
66: malvac-moschatac 66: malvastri 68: sidae 
66. 68: sidarum 68 

RhodopbyUus caliginosus 27 

Scbuhcria grangci 235 
Scleromitrula 428 
Sclcrotinia 19. 20: sclcrotiorum 20: tubcrosa 20: 

sphaeriacformc 447 
ScutcUinia 129. 144. 146. 147"'. 427: armatospora 

129. 144: patagonica 130. 131. 135. 139. 143. 
145. 147: pseudotrccbispora 130- 133•. 137. 
142. 144. 145. 147: scutellata 129- 131. 141 ·. 
144. 146. 147; trccbispora 129- 131. 140. 1-W. 
145. 147: umbrorum 130. 131. 134. 138. 1-'3. 
145. 147 

Septoria brassicac 447: dicuunni 91 
Spathularia 427; Oavida 406. 427 
Spbaccloma prunicola 205 
Sphacria acuta 459. 464; comifonnis 150: guepini 

151. 152: lingam 447: ncbulosa 394; pyrina 398: 
tonuosa 153: ,'Crbascicola 387 

Sphacronaema gcntianac 472: indicum 391: mulu­
rost:ratwn 390: p,rottac 465: sabaricnse 210: 
scnccionis 469: senccionis f. sisymbrii -167; 
vcronnicac 461 

Sphacropsis lupini 375: ncbulosa 394 
Sphaerospora perplcxa 94. 98 
Sphaerosporella perplcxa 93 
Stagnospora 198. 2 15: crini 2 15: rnclimi 481. 

482•: narcissi 215 
Stagonosporopsis 2 15: curthii 215 
Stcoella k)'diac 69 
Stictochorella lupini 375 
Suigula urtic:1c 464 
Symphio~ir.1 areola 63 

Tcphrocybc auata 251 
·niclcbolus crustaccus -'27 
Thucmcnid,um 425. 428 
Trichnglossum 426. 429: birsutWD 406. 407. 410· . 

412*. 413.4 14*.41 5 . .i23.424·.426. -'27 
Tricholoma cundfoliurn 187: hygrophorus 191 

Xcromphahna 50-52: § Mutab11is 5 I : aspera 3-i. 
SO. 5 1 '. 52: disscmmata 52 

Xcrulaccac 52 
Xylaria acuta 149: arr. fcejccnsb 152: b:tclia 149: 

bulbosa 1-19. ISO·. 151: comiformis 149- 15 1; 
comu-damac 149: coronata 1-'9. 152: digitata 
1-'9. 15 1- 153: digitat.H,tr. amcricana 150: divisa 
152: cupiliac-J 151 : fric.~ii 1-19. 152: gucpim 149. 
150• . 151·. 152: gucpini var. cupiliaca 150•. 
151 • : hypoxylon 149: long,pcs 16. 1-19: lutco­
stromata 150: mclanaxis 152: nigripcs 152: 
polymorpha 149: scotica 150•. 15 1•, 152: sp. 
150• : tonuosa 149. 150•. 153. 
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