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Type studies wsing light and scanning electron microscopy were made of Nematogoman
o d h

and nine

ral of wi

sommt apsopernies, Thies
azmogmw and sece: esence

with, in all
(;o»awbarry!nmpkx, G. comples: spnov.
comb.n . apicu

it o T of excluded s

il g W e o peid o e
fungi m: d according to their various
mmeans of dering putrition (Bemert & Binders

1973). One group, the contact mycoparasites,
Starscesisienly bck bawtuts, Baving istend
speci yphac wlm:h surround host
cells

enera are m:pw‘ Amluunhﬂl by c

o shaepee of conida

e i s Jerutingam, N. m_ymph:lmn (Sace.) com!
um fu

separating cells),
b.nov.,

otryum fuscu, G. parasiticun (Thaxt)

wiatiny. A Ve, dcscriptions and lustrations of these are provided,

diswibuted between o geners. Where postivle
specimens of these

mitcuion probiens soried out. Type e mama st

some taxa was unavailable or ceuld not be taced.

In such cases it was often possible to make some.

ecision base on the original a.;cnp..o.., accom-

made by carlier

by way of plasmodesmata {Hmh. 1977, 1978). Six:
species of contact mycopara wn, all
hyphomycetes (Barnett, |g58, “Buler & MeCain,
1968; Gain & Barnets, ovi, 19773
Shigo, 1960; Whaley & Barnect, 19630 bux many
arnett & Binder,

-

ughes, Gonatoborrys simplex
maaxrvum/uxum (Sace.) Sace. form
s g i il o v
calary. mmdmgmous cls, ach of which produces
conidia in e in chains. There is
rwing interest n the possibily of sing myco.

ferugiean @ers)

parasites as biological control agents of fungal
Peots. Dusin an Tavesigatin: Lo psesit
Netre ciinis (Pest. & Fi ) Fe, an soyond

ered by

iiate (hyere, 15415 Bhlich 1643), b7 V. fere

gineum, isolates proved difficult to identify and the
was found

m taxonomic treatment of this group of

genera.
‘Examination of the literature revealed within
the scope of this work over 40 specific cpithets

‘panying il
TLers. Vihen arulablc; ot spesiment spr
‘examined. For examination
on_microscope, speci-
mens were critical-point-dried and gold coated in
ool-stage sputter coater, or merely gold coated
dliect fom dried. heburium mteria. Eleeton
microscopy w 0 evaluate the significance
e il tnogiog e
No taxonomic _distincti
kcclmn microscoy
x. Of the 40 specific epithets, all but six could
Be"eacluded s lates synonym, nomina dubia o 65
species belongng comrectly in gencrs ouide the
cork. Similarly, of the nine genera,
e could be. excluded immedately, and afir
creful consideration a further one was also
excluded. These taxa are listed at the end of the
paper or as synonyms of accepted taxa. In addi-
tion, one new species is described.

The evolution of generic concepts within this.
group centres on the three accepied genera
(Nematogonum Desm., Gonatoborrys Cda and
Gonazobotryum Sacc) and the one which was

cwally " discarded (Gonatorrhodiella Thaxt.).
Under the system of classification proposed by

?:
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Fie Fiss

Fig. 1. Schizolyic secession.
rum (arrowed), |

The e nd e el valls sl shong he lan o weakoes provided
and

by the sep
% Rhendiitstcaicn A scpicatng s

e by 4 o o e i

‘conspicuous denicles on the conidium and conidiogenous cell

Saccardo (1886), the four genera were separated

g the following characteristics: Nemazogonum

c, conidia in branched chains), Gona-
torrhodiclla (hyaline, conidia in simple chains),
Gonaobaryum (pigmented, conids i branched
o Mple chuin) o s (hyaline,
o i e g S

of Clisibastion bused'on. Sonidia outogeny,

Hughes (1953) reduced Gonatorrhodiella to syn-
Sty o Nemaugons, WD be viewsd s
being hyaline with simple or branched chains of
coni

by the septum, In shexolyis special separating

cells are produced which are destroyed when the
conidia are released. Cole (1979, in  dealed
study of Gonatoborryium aricuenon ughes

species accepted here, demon-

rhexolysis, and_spect of
ecession is of significance within this group. Cole
& Samson (1979) considered that conidia of
Gonatoborrys simples s0d. Nematogoma feri-

ept and Gonatoborrys
apart, however, because the pigmentation in the
one and the lack of chains in the other provided a
convenicnt means of separation. Subsequently
Kendrick, Cole & Bhac (1068) expressed he view

that Gonatoborryum should be reduced to syn-
onymy 7, leaving two genera
(Nmnmﬂmun and Gonatoborrys) distinguished by

ce or absence of conidial chains. They
s m However, implement tis proposal

y hezsysn but
deiled study uf cither spe e

peceiations, the developmentl
characteristics or the seven accepted species arc
evaluaed below

CONIDIOPHORE DEVELOPMENT
Al seven species produce conidiophores morpho-
logically distinct from veget jphac. These
conidiophor mostly erect and ma

el e sl Gl sl thly

of these fungi, and their preset disposiion
between genera therefore reflects the emphasis.
el
in hyphomycete . Other developmental
Charcesisics besides conidium ontogeny are
now, s consdere sxgmfm‘m Among
T Gonia secerdon has o st yeis bec
the subject of several Dcnmcn( seadics, Conidal
secession is generally thought to come about in
two ways (Cole & s.mson. 1979), shown di
ey In Figs £ 4a8'a) 1o izl the
Sonidia secede by the spliting of the
iner ell wallsalong & plane of weakaes provided

terminal but usually
growth of the conidiophore. This further growth
may begin in two ways. In one the outer wall of
the conidiogenous cell is continuous with

wall of the conidiogenous cell breaks out o form
the outer wall of the new growth (Fig. 4) and is
described here as percurrent. Continuous gr

has been observed in all, and percurrent growth in
six of the seven species. Percurrent growth was
St shuereod s e O, S by Bl
(1907). Tt probably also occy the seventh
S 16 WAl 1ha Ryl oaidiopemad
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Fig- 3 4
‘Continuous conidiophore growth. The outer.
conidiogenous cel is continuous with the
outer wallof the new growth.
Fig. 4. Pes conidiophore growth. An inner wall
of the conidiogenous cell breaks out to form the outer
wall of the e The edge of the broken outer
wallis usually ragged.

cells of which have made detection of this feature

difficult. Tn all seven species the production of a

Sixosstion of icw termianl onidliopeaouy ccls by
i 0 be the

@ o ©

sration. An intact conidiophore (1) is

) s o ocs o he Bighee
intact cel ()

other six species has been studied in this way but,
from the literature (Ali, 1975) and

. parasitica also arise simul-
ancouly. The situation is s clea for proximal
coiia of N, feraginsiman cophiliom(Sace.)

. Gams, bu in some specimens of
e ormer, coniia from 1ot ower

result of proliferation, i.c. it is a feature of normal
‘growth under cmumnoru!ly favourable conditions.
Regeneration owth following damage
o some e vent \lnhvnunblz to the fungus
can alto occur Such 1 n seems to be in-

ly cot. Examples have been seen of
decepituted conidiophores where regrowth ocours
{rom he highst intat cel (Fig 5

CONIDIUM ONTOGENY

all species the conidia are produced holo-

blasically from more o less swollen conidio-
beaing 3 vaible but L

In G. simplex and

G. comples, a sigle b s Pt o

oo conidia i simple chainy

in Gonstorrediella parasinca Thaxt. conidia

hain, S0 it resmining tive

o thas three Sl 1 e

Kendrick et al. (1968) using time-] i

epiclanin the
conidia proximal to the conidiogenous  cells
develop simultancously, then give rise asyn-
chronously to subscquent conidia. None of the

ol sppess 10 develop e i
1p. Bainier (1880), however, in

an early but cmrun Feady of N ferugineim repor-

ted that the conidia_develop syn-

Ghrodouly: Nowieg koovn of the tining of

development of subsequei

species.

those from hi

CONIDIAL SEGESSION
rrugineion conidia are delimited from the
gy o and s whs b s ats
(Fig. 15). We observed no separating cells in this
species. After secession the scars arc usually
inconspicuous, sometimes invisible, although occa~
sional conidia may bear a small hilum. Sc.nnmg
electron micrographs of secediny 17
nd the sesuling sars (Figs 16, 18- xg) are con-
xpected appearanceof scars caved
by schizolyis (I, . ve therefore been
unable to verify Cole & S (959) ol
sion . N. Jorrginem is shexolyic
messcopy of . mycophon
it b

N. /trrv .
Conspicuous. separaing cels are presen in
G. simplex. The separating cells appear to be de-
imited by o sepen athogh this has not been
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How separaing ol m..m occurin
B Ay sy emion. & v
Tormed (o, svecing oecurs (s the innce el which
forms the seprum breaks before the sef

and while the outer wall rem:

cell” Tined by

secedes, leaving small denticles on both coni
iogenous cell

seners. Conidiophore development, prolfeston
d regeneration are similar in all seven and, in
europinion, rovide o characeristics suitable or
ecics, let alone genera. It is interest-
e hit wils e vion I
ed genera
T which Hughes (1979) has showrn conidiophore
et nd sepensrnian t be
Joesies producebolobiastic
ke, s Spc of comtaat st 3 of
v.m t specifc o generic lvel wllhm ine g,
in distingui
st 2 Apergiing geri e
D S oty fonis a e The
presence or absence of chains, and the type of
chain produced are charact for each species,
and i

ol iy T transmission electron micro-
 seoion the el of exch boken
et o i e s e oo

Gonatobotrys zomyl:x s under he i

canning electron microsc b b

Contott i el s shesongie e,
1973) and has conspicuous separating cells (Figs
35-42)

Tevel.
Sueh s scms ey, v, e cumples
are known < between single conidia
imdt long and. sormplex chaine and. i it ve
-r‘ued for cxample,that specis prs c
amiber of comin from a given condiogenous
Tocus e sons chvely st 10 e GO
o species prod: tc number, Tn his
recent treatment of Spororfrix Hektoen & Perkins
ex Nicot & Mariat, de Hoog (1974) considered the
presence or absence of chains was not in itself
necessarily & characteristic of generic signifi-

The conidial secession of five of the seven
species can be explained adequately by the two
75 o ieen pnlaid by Cole a Sumn

(1979). That of the remaini s (G.
e wad G parardca) e s, The
scparating_cells are very small, and scem to
originate from one sepwum, ic. the dark line

),
In G. fuscum and G. parasitica i
separating cells are present between adjacent
conidia_an onidiogenous cells. Although
developing conidia are delimited in G. fuscn by
a singl dark line (Fig, 32), the separaing cell
mature conidia can be
light microscope to be delimited oo ak s
(Fig. 32, arrow) and following secession the
denticles, although small, are casily seen because
of this darkening. The appearance of these den-
tils under the scanning elecron microcope
r, problematical 29) and cannot un-
Qe b lntapreiot w realtng o siter
tchizolyis o shsalysi. Daening 4 sbant o
o the Somidi Appeas 15 sacede

pary,

DIscussion
Not all developmental dunc(enx cs are of cqual
value in assigning thes 10 appropriate

This suggests that, ald hau;h intermediate stages
rted, the distinction
o AchEtyv A Poely ot ok G OV
‘how separating cells might occur in an
apparently schizolytic secession is shown in Fig. 6.
Sekcasion In Raularia rhombiza Matsushima and
hima as illustrated by

camine wall relaions in the separating cells of
G fuscun.

The swollen conidiogenous cells of the five
specie: Jepasing el appear ingy
s o hose o Ococephaan P und s
aionabi, Thi imlrky vas 6 £ Chscesea by

72 (1870, nd was lter lseussed. o by
Nieucher o s Vo Carih. T she
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P Ostepnalen s RG] VAR A U My R R 0T T
produces conidiogenons celt,  speces wich ssparsing cell two (G, fn w0
st e B o ot separating cells G parasitica) are closely related and hav

curs, making the
cells intercalary. Although Stalpers (1974) repor-  three, of which two (G. simplex lex)
{e4 that some species of Odocohalm can pro- e closely related, wnd the tied Y apm:lamm)
st occasionally, this remang 4 convenont i unrelated, o afy of the iher
of Keeping 1 apart. Catcnste coniia e eners would b idalt0refiectthes featonships

el Osdocephalan, b sre considered  ane conaiing N. N Jingiiaan s5d N my:nphxl»ml,
here not necessarily of generic significance.  another contain
Developmental studies have shown tat inthird with G. xmlphx nd G
Ocdcephalum. conidia develop syncronously  fourh containing G.
(Coukes 19741 8 charscerite more acceptable species than
S ooty v e lt, this would have been tempting

cephalum are delimited by a single seprum (Cooke,  view of Kendrick's (1980) remarks, however, four
174 an imporant festue n disinguishing it gener for seven species s probably excesve,
from G. simplex, G. complex and G. apiclatum, el a0 such » course would pesessiate the
and suggesting that it is most closely related o erectior ew for G. apiculatun,
O fuiian 11 G patasii, Toeomceota.of . Asmolopisthest men.pecmmmnmgkgm s

Oedocephalum, where known, occur ezi- s cqually undesirable. Such a genus would be
. Teeomonphs of G uscan nd . prasisica  ivrse morphalogically and probably also phsio
are not known bu, if discovered, it would not be  genetically. We have chosen a central course,
i 5 Bl ey et bt ke Ssanibog thee s Moo Gisens
cetes. ting cells absent), Gonatoboirys (separating cells
parison of the species given above  present, conidia not in chains) and Gonarobarryion
shons that they ll nto o man groups with o (separating cls pesen,conidia n chains), Under

without separating cells. These two groups such an arrangement, although_Gonatoborryin
casly be disinguihed underthe lighe mmmp remains_diverse, the number of nomenclatural
by scars o conspicuous den- . changes s minimized o tha ot of th previous

s on e cantioguions cls, Th two vpecics  escaschs om thee flngt Wil B¢ found wnder the
wihont teparaing ool (V. fersgivcion 340 N, hain secpicd ber,

Key to species of A\mvmogmmm, Gmlumbﬂxry: and Gonatoborryum

4 Conidia not in chains . . . 2
i § 5 Pl
W T Gonaroborrys simplex
S o s D0 Gonatoborrys complex
3 borh 4 condin inconspicuous
3 Separing el prasly Jeaving conspicuous prochopls conidiogenous cells and more ar s con-
Pmmusd
i k7 3 4 narrow isthmus 1 um wide, colonies orange . Newarogonuns ferrugineum
e e s e e s e e
3 Conia o branched chains usaly more than thee o« Gontabtrym apiaton
5 Coni ins of two 6

6 Conidia and conidiophores

iy pigmerited o yaling, conidin il of these, colonies whits
Goatsboryun pardsitioan

pale brown, conidiophores dark brown, conidia in chains of two, colonics dark bro
Gonaiobtryon scun

6 Con

Newaroconuss Desm., Amls Sci. nat. 11 2569 ocasionally_branching dichotomously with no

main_axis. Conidiogenous cells terminal, usually
ing intercalary by continuous or percurrent

m hyline, smooth, scpiate, branched, ~proliferation or by percurrent regencration, inte-

superfcial. Conidiophores mononematous, macro- grated, hyaline t

nematous, broad, erect, septate, hyaline 1o pale  walled, producing conidia from up t0 about 20 loci

brown, smooth, thick-walled, usually unbranched, Conidia hyaline to pale brown, asepate, rarcly

Borryocladiion Pr., Linnaca 24: 134 (1851).
My
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1-septate, smooth, in branched chains up to 8
el g, il conily being ol fn the
proximal _onc ontogeny _holoblastic,
fitvinac it el il s
el chizlyic lewing, ncomsplcuous un-
blackened scars on the conidiogenous cells and
conidia.

Type species: Nematogonun ferruginewn (Pers.)
Hughes

Although the epithe “ferrugineun” is now used
type specics of this genus, because it is the
caris, availibl, the typifation of the gsus
the type specimen of Neatogon
utantiacm Desty since this s the only species
included by Desmazitres in Nematogonan when
he originally described the genus. Nematogonian
rantacn i now regarded s 3 L, clative
N, ferrugineuwn. 1n fature
erograpbic. variants af Nawatojomen Woetey
5. Naematogoniun and Nematogoniun.
1t is interesting 1o note how Nematogonun and
spergilsbave been confusedin he pst. Thes
are superficially similar, and this may explain
confusion in, for example, the case of A:M».um
awras Berk, a_synonym, of X.
lthoush a6 speciocn survives Asparplus devyi
Speg.. the type specics of Thamiclla Dodge s
judge from Spegazzini’s llustration on the pack
another probable example of this confusion. The
problem s complicated by the fact that both
Nenatogon snd Asprils v thought o be
pleomorphic. Matsushima cporied_an
Fspenil ke anamorph fo Nematofomu ighii
L Sm) Vuil. o ymonym f . ferginean)
although it is conceivable that the Newatogonum
was parasit

Bortyulion, Bgsicin Ve Lot 34 154
(8.
m"m.am.m. delectation (Pr.) Sacc., Syll. Fung. 4:
o (1
Gonatporiodila Wighti ALSmi,

Trans. Br.

mycl. Soc. 3: 10 (1908).
Nematogonon highlei (A.L.Sm.) Vuill., Bull. Soc.
bor. Fr, 58: 169 (1911).

Colonies Conidiophores 250-2000 x 8~
18 im. cnmmmw cells sually swollen, clavate,

sch swelings 33 s el of roifection, Covidi

eliptcal 4-24x3-13 o, becoming progressively
Smalce towards the tips of the chains which are
weally repeatedly branched, narowly atached by
an isthmus about 1 um wit

Spocimens examine lide e bt Pers, soype of

13, 8141, 12:
o, 35256, 61773, 194051, 2
ittty

Persoon (1822) referred to Mucor ferrugineus
Sow., but doubted whether it was the same specic
as his Monilia ferruginea. No Sowerby collection
labelled Mucor ferrugineus could be found in K,
but in describing Aspergillus aureus, Berkeley
speculated whether the type specimen had also
been used by Sowerby to describe Mucor ferru-
gineus. The Sowerby collection which forms the
bolocyp of 4. aureis is 8 mononematons bypho,

fungus which
as an anamorph.  Similarly
are known which produc
(Madelin, 1979)
giving them a form very similar to Nematogonum
ecies. The genus Gladosarion Yuill & Yuil has
date these mutants. Further
investigation into the relationship of Nematogonun
and Aspergillus may be worthwhile.

New

g a
he misinterpreted

e B g Cor
7 Bor, 36: 785 (1959, 19)

Monilia ferruginea Pers., My il e ST
2Mucor ferrugineus Sow., Engl. Fungi 3, tab. 378

(1803).
Nematogomn aurantiacum Desm., Anls Sci. nat.
1L 2: 69 (1834).
Aspergillus aureus Beck., Euglish Flora s: 340
(1836).

Nematogomum aureun (Berk.) Berk., Outl. Br.
Fung. p. 348 (1860).

is claty the e N, /rrugmmm ers
Hnghes Sowecby's deseription and illsraion of
Mucor ferrugineus,
s Tungus on mouldy haj. We therelore e
sider it unlikely that Lty ot s e s
was used by Sowerby to describe Mucor ferr
ieus, wnd sine Soweroy's illustion s st
Ceatare type; we copaides e epiiber o
gineam’ s beut 7pifid by the Pectaon specimeny
the isotype of which, cited above, is in poor con®
dlion, The speione of Battocladion dilctasn,
cited above, was selected by Hennebert as lecto-
e 1 » wiltien oot nclosed | o e ‘packet. We

have not inal material of
Gonatorhodila highle. I Mzuushlmns (1975)
it Nematogonm
nd, part from the qu:mnnahk Asperil-ike
g V. fe

na
Fineum U emativly inluded here 8 syomym
of N. ferrugineum, but it is odd that the type
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material of G. highlei was on corms of 2 mono-
coviedon, wheres sl pecimens cxamined
N. ferrugineum were on woody plants, usually
icaryledons.
Nematogonum ferrugineun was originally_des-
bed growing on dead wood and bark. It has
uentl rconded under, the rions
bove growing on dead wood
o virious.tres including Caitansey
Fagus,Juglans, Magnolia, Picea, Platanus, Populus,
st s o o it o . Y
(Japan), Europe (Ausiria,
stovatia, Feane, Gemmanys Grea Brvain
Taly) and North America (Canada: New Bruns-
wick, Nova Scotia; the United States: Maine, New
Jersey Viginia). Nematosonu ferginen s s
known to be a contact myco 19415
Dy so43; G Bseeers 1570, B 1900,
and it i ikely that inll heTeceat ivensbove €

Nectria coccinca and has been seen in association
with the Cylindrocarpon anamorph of this specics.
Parasitism of other species of Nectria (Ayers, 19415
Blyth, 1949; Gams, 1975) and f
Chactomella, Cladosporism, Graphium, Tritira-
chium and Verticilison (Gain & Barnett, 1970) has
also been demonstrated. Ayers (1941) speculated
that N. ferrugineum was introduced from Europe

believed wa
Perin (1977 reported the funges (38 G. Mghled
ted with beech bark discase

isconc (Bosih, 3977). Belore
biological control of beech bark disease by

Nematogomon (Perin, 1979) can seriously be con-
siderd, dereloe the secis of Necria on which

N. Jerrugineum can occur should be properly
established.

Nematogonum mysophilaeSuce)Rogesond

W. Gams, comb.nov. (Fig.

Monits i Pec, Bl .\
575). (Nom. llegit, art.64.)

Moo yeopiis Sacss 3l Fing. 435 (1586

Nematogonon nivewn W. Gams, Revie Mseal. 397

Y. 51 M. 37: 108

273 (1975).
Non Moniia condida Bonord, Hands. Mol
P.76
Colonies wnu: Conidiophore aso-a750x 18-
30 im. Conidiogenous_cells usually not_swollen,
Toaraao % 0-35 s Individusls CoDFSIg 16
eral proliferations are much longer. Conidia doli

form, those adjacent 1o the conidiogenous cells
being larger, 12-17 % 9-14 /im, and_tendin

Vetnctleg Ui ety beeudly aruched by &0

isthmus about 3 4m.

fungi, Forest-

burgh, Sullivan County, Catskil Mis., New York,

LS, Sep. 1873 holatype of Moniis awids Pecky
reisolated Eleutheromyces
ng aaric, Pt o Albin, Revét

165

‘Saccardo (1886) proposed the new name Monilia
mycophila to replace M. candida Peck, which is a

gl of g gl 40 aeeroin s s
4ok of Call, The Nivitigomie I
iy abundant

parable 1o that of . fernigincum. Gams (1578)

Bored s more or less masked. dlumal varistion

in conidium production in this specics and

. ferrugineun.

‘Goxatosorays Cda, Pracht-fL.: 9 (1839).

Desmorrichun Lév., Amis Sci. nar. 11, 19: 217
(1843).

Mycelium byaline, septate, branched, super-

terminal, usually_becoming
continuous or percurrent prolifera-
acration, integrated,
yaline, smooth, thin-valled, slobos, producing
comdisrom up 10 sbout o baline,
obovoid, asepate or i-septate, smooth
Sachnsd, prodacet Gng'. o sdegems
Boloaic, plylatc, coaid devlopig oo
dial secession with separating
e e il o
unblackened depicle o the conida nd coidio-
genous cel
Type species: Gonatobotrys simples Cda

‘GoNaToRoTRYS StMPLEX Cda, Pracht-fl.: 9 (1839).
(Figs 9, 20-24)

Deswmorrichun simplex Lév. Annls Sei. nar. 11, 19,
217 (184).
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Gonatoborrys simplex Cda va. leceilli Sace., Syl
4: 170 (1886).

Colonies white. Conidiophores 2501500 410
tm, probably sometimes even longer. L‘amdm
genous cells with a swollen part 10-18 X 7-14 1
Conidi tate, 10-22 X 6-12 pim..

genous el leaving large denticles on the coni-
Specimens examined: PRM 155515, 155516 both ex
ek, o 141 34,2493, 47700, 34375, 95759
150178, 185424, 207107, 21453
The specimens from mm ‘herbarium,
although being his original collections, are in a
‘poor condition. Holubovi examined them in 1972,
and in notes enclosed with the packets
gorned stat iy Cladporion wid Altria
species were present. Neith s there-
fore sited 1 be o type. The |lluumuﬂn accom-
ving the original

?

o
Imﬂ/!a7,(h:l“uxlnnm\:mmpmwm the original

and
Qlew Zesland), Europe (Caechosiovakin, France,
reat Briwin) and North America

(o "Manitoba; U.S.A. Virginia).

teys complex Jane Walker* & Minter
10)

A . implic diers quod conidiababes unisepaa,
Alternariae speciei i caulibus
crescentes.inventus, Red
U.S.A, 29 Aug. 1950, B. C.
Sutton, IMI 252533b holotypus
Colonies white. Gonidiophores 250-1500 % 6-10
fim, probably longer. Conidio-
genous cells with a swollen part g-15 x 9-15 jim.
idia aseptate, soon becoming 1-sepate, con-
ed at the septum, 10-40 x 9-12 ym. Separat-
5 col of thi sposies Tead 1o LAk Bk e
conidium, leaving large denticles on the coidio-
genous cell.
Specimens examined: IMI 252533b holotype; among.
olonies of lierara p. rowing on stems of Vicea

el Buklorn Canpen, Cotondo, U S0 18 Ao,
1 B. C. Surion, IM1 3555,
e it ‘compls’ rates the

or the wuthors when D

as G. simplex. Matsushima (1975) treated m\!:c—
ton with conidi t thelrgee end o the
Gonatobtrys s Bononds a species dacussed

5 of ehcloded taxa o the end of tis paper.

¢ Alternaria found by Holubovi. on the original

collctons was Corda's *Hemntoporans -
ough Blnier (1507) and Vuillemin (1911 bo

oo Cortes Fab s

Dietaer (1950) camied O sles 1 possible
nematophagous fungus on the grounds that it is
morphologically similar to species of Arthroborrys
Cda. He failed to demonstrate parasitism of cither

nematodes or other fungi, and concluded that
et wa o selted o rovoborys spcie
Subsequenly, however, Whaley & Baraert (1963)
later Hoch (1977) have shown convincingly

that G. simplex is a contact mycoparasite of @
vatcty of hpphinycstes inchuding several wecies
of Alternaria, Cladosporiun and Paccilon:
Sutton (1975 bas Seporied the funius graming on
botryon and its Gladosporin anamorph. Gona:
{oborys simplex has been collcted in ssocnion
these fungi on leaves, stems,
b ln]m(pennsv including Alrhaca, (Amu.
Cucunis, Dalbergia, Fogus, Frogaria, Lycopersic
Onobrychi, Pisam, Prass, Iyt w.ammm,
Rosa, Rubus, Sorghum, Triticum and Ulnu
o dosprect ekl g et e
Africa (Egypy), Asia (Iraq, Japan), Australasia

that escrived previousy in that
S T s f ol 6 i
, however, an fungus does
e iols g oati s Py
conldial development tod syt escsion
Soecies of Ao chara ly
nematodes il s
Specie, ke G. simplex vas found growing on an
Alternaria speci part
peidrighioom phalegg sl ey
simple difte oy n minor espects: prolfrating
cells on conidiop £ G. smplx texd 10
cylindrical, whereas those plex m'lmup:r
stightly ot Cosasohun s s
parasivion (Figs 11, 12); percurtent orentomion
i datly presen omples but hasye t b
s e e
et toe Mepacating culs o e R mpecih 19
break at different points. Ganatoborrys complex is
known only from the type locality, and onc other
site about 50 km distant.
i should be cited thus to avoid
conusion with 1. C Wl\'ker. an carlier plant author
with
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‘GONATOBOTRYUM Sacc., Michelia 2 24 (1880).
Gonatorrhodiela Thx 2 (1591)
miborti Bl ol o
@Nom. supert, art. 63.
i Ko, R G Pl 31548 1891
(Nom. superfl., 3.)
Mseeliun hyaline to dark brown, sepate, bran-
Ched, supericial, Conidiophores mononematous,
macronematous, brod, eect, eptate, hyaline ta
dark brown, smooth or roughened, thin-walled,
mbnched o sty brenchd. Coridgens
il e, vl becomig merary
ontinuous or percurrent proliferaton or by per-
Carrenc esencrvion, megaed, i t0 ik
roughened, thin- wullcd. siobse
from up toabor
Gonia e o i o, s ey
“ieptate, smooth or roughened, produced in
Simple chains of 3-3 or in branched chains up t
8 conidia long. Cnmdml ontogeny helcbhsnc
polyblastic, proximal conidia.developing. syn.
Chronously, Condial secesion with separating cll,
exolytic, leaving more or
ickened den-
s o the conidia and conidiogenous cel.

Type species: Gonatobotryun fuscum (Sace.)
Sace.

GoNaTOBOTRYUM FUSCUM (Sacc.) Sacc., Michelia
21 24-25 (1880). (Figs 11, 20-34)
omsabory: e St Mkl 43 84 (47,
irmensicf ot wze, Rev. Gen.
1891, a5 fuxmx)
ol dask brown, Comidioplore ight t dark

sighiy roughened, 2 6 ym.
e et o awok s s
roughened, with a swollen part 28-38 x 23-38 /im.

Conidia in simple chains of 2, light brown, slightly
roughened, elipsoid, 10-15 * 57 /im, with black-
ened denticles. The reughening in this specics has
ttern and results from unevenness of
the outer wall.

Spacinon: exomied: o o oo of Qurty
ontello, T 3 corhec Ve
Yoo ety K e TV o2, 67 s S50

. Shigo (960) showed it G. fucum i 3 conact
e sconded S bark wnd

cluding Fagus and, Quer

a variety of fungi in chuding

oo o Certermt Ohelpepae Vit 43550

Grophi and Leptgraphia from Eueope (Grest

Briin, Tuly) and .

Gonatobotryum parasiticum (Thaxt) June

‘Walker & Minter, comb.nov, (Figs 12, 25-28)

Gonatorrhodiclla parasitica Thaxt., Bor. Gaz. 16:
s

Nematogomen paraitionn (Thast) Hghes; Con.
7. Bor. 31: 593 (1953).
Gonarorhodis. parasivca. (Thaxt) Clem., Gen.
Fungi: 387 (1931).
Goraimbodels crims Hoh, S dked, W
iem, AbE. 1, 11
Gopariorys lateritia l"uk. Bl N, st Mus.

white, h:mmlnq orange. Conidiophores
R i e inigye Sy i
m. Comidisgenous ces hya.hnc to pale brown,
smooth, with a 2838 x 2445 jim.
Conidia in simple et Gl
‘brown, smooth or slightly roughencd, clliptical,
$o12 4= im, with unblackeed inconspicuous
denticles.

Speciment examined: on decaying Hypocrea, West

aven, Conn, US:A 10 O, R Thaxter,
of Gonatorriodiela parasiica; FH. $16; on
Tramela haescens, Wienes Waid, Ausrias 23 July 1906,
1, H b. o, 433, holotype of Gona-

ecayi  Lake,

NY,
Gonatoborrys latertia, NYS; Gonatorrhodiella.para-
sitica on Polyporus betulinus, 1905, ex herb. Farlow, K

IMI 208206,

“This specis s urasitc on otber fungl (Ayers,
is41; Davidscr, 1935). The mole of pu
remains unspecified, but i

=
of this speric to G fuseum, t s likely tha this
species too will be 4 contact mycoparasite. Gora-

toborryum parasiticum has been recorded from
Ganoderma, Hypocrea, Hypomsces, Polyporus,
Pori, Tremell and Trichodema

(Aus

&ty New Y

parasiticum parasitizes members of the

creaceae themselves growing on other decaying
fungi

COMTEIT ntmi @an) T,
1953) (Figs 13, 35-42)
Haplagraphlmvr apamlalmn Peck, Bull

Lnlunlu dzxk bmwn Conidinphores ght to s
n, often roughen it
Viac oot 3 M;mx iy oy o
cels light to dark. Ly smooth, with a swollen
part 10-24 x 7-19 jum. Conidia in branched chains
U5 10 long, dst conidia being smalle than he
proximal ones, light brown, smooth, clliptical
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lobose, 321327 m, with conspicuous un-
denticles, rhexolytic.
Specimens examined: on alls of Bryiocypta ham-
el o0 Hamameli Besichem, XY USA,
& peck, Holospe, NYS; alvo IMI 110033, 13795,
71081,
s s of il e Gt K
ore than three branches are rare, and these
branches slmoss nvarably arise from the spial
part of the conidium. In one s
am icsaah b pevc b et ms
o e (5 Bewicess it st u i
-pnul ogion of the coaidiomy evidence
rather rchisg pater, This
lp::lmzn s e e i The

f Acrophialo-

and i
GoNatosoTkys FLAVA Bonord., Handb. Mykol.:
105 (1851).

Bonordex's cllcions o this spcie (terb. G)

ined, but no fungus umnm to his

drxﬂpnunmu}dbc(o'xmd ithough it is difficult

, judging by the original illustration,

2 A prvb-bly a synonym of Nematogomam
ferrugin

s mETEROSPORA Peyr., Nuovo G. bor.
el 5+ 454 (19300
Judging from the original description and illus-
tration, this fungus is probably a species of
Acladiton Link.

GoxatopoTRYs MACULICOLA Winter, Hedwigia 22
1 (1883).
Gonatobotryum
Fung. 4: i (:na

e (Wiote) Suce, Syl
mn:uh:al

phora J.C. forie) Aluwu;h e conidia oato-
Beny and secession of this species have been
cxnsivly srudied (Coe, 173; Kendriek
1968), we know of no
associated.

t al.,
T ces It as bec
with other :.u.., In the discussion

sbove, s obaervedthat i speces s probably
ted phylogenetically t0 G. fuscion and G.
sl pstomp e
G apiclaton s ot 2. contact. mycoparasite,

st

Rm Gen.
Pl 2: 848 (1891, as ooy,

8 et coleion of ik species s
Winter's herbarium e type i
tpparetly st 10d G, nlamhcala s probably ot

s a nomen dul

GONATOBOTRYS MICROSPORA Riv., Parassiti: 490
(1884).

i v of P
[mm ‘A (m..) pory blorg e g Sty

EXCLUDED TAXA
DiceLLISPORA LELEBAE Sawada, Rep. Goot. Res.
I D Ape anam 87: 74 (1944).
(Nom, inval., art. 36
Kendrick & om.d..d (1973) treated Dicelli-
spora as a synonym of Gonatoborryian.
GONATOBOTRYs AFRICANA Saccas, Agron. trop.
Nogent 9: Aa (lDSl)
]\ldml lescription and illus-
i Fongus 1 prosab o speses of
Olpirichum Atk.
Goxatonomrys suicHiAs Frag. & Cif, Estac.
Agron, Moca Fer. Bot. 11 59 (1938).
T EiRes it o e orginal descrp-

 narrowness of the conidio-
phores are mmmpxn‘bl: with Ganawbalr_vx as
circumscribed here. We have been unable to place

fungus satsfactorily clsewhere.

microspora (R

A myco. 1 56 (1903).
Cumninghamella_microspora s, fide Drechsler

(1950), the correct disposition of Rivoltas (1884)

Matruchot,

‘GONATOBOTRYS PALLIDULA Bres., Amnls mycol. 1:
127 (1903).
mephmn pallidula (Bres.) Bres. apud Bourdot &
in, Bull. trimest. Soc. mycol. Fr. 28: 390
i
yphodonna pallidula (Bm) ]nhn ‘Eriksson,
bor. upsaliens. 1¢ 58).
Pvahodm el i, e i (1958),
the correct disposition of ths specics.

GONATOBOTRYS RAMOSA Riess apud Fresenius,
Beitr. Mykol.: 44 (1863).
e have been unable 1o trace the type of this

ferrugineum, but it is probably best regarded e
‘nomen dubium.
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5. 14-19. Nemarogoron ferruginesm.
Fig. 14, Conidiophore with terminal conidiogenous cell bearing chains of conidia (x 150),

Fig. 15 Conidium delimited from conidiogenous cell by a single septum ( 1000).

Fi. 16; SEM. Scan from sseded coida visblc on condiogenous el bexing prosil coida
*1450)

Fig. 17. SEM. Conidium at point of secession ( 13750).
Fig. 18. SEM. Scars on a conidiogenous cell (x 2750)
Fig. 19. SEM. Scars on a conidium ( 3850).
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Figs, 20-24. Gonatoborrys simplex.
Fig. 20, SEM, Interealary conidiogenous cell with conspicuous denticles ( 4000).

Fig. 21. SEM. Conidia and intercalary conidiogenous cell (x 2500)

Fig. 22. SEM. Aborted conidium on older conidiogenous cell bearing less conspicuous denticles

Fig. 23. Conidia with conspicuous denticles (x 1500)
Fig. 24. Intercalary conidiogenous cell with conidia ( < 1500).
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GONATOBOTRYS RAMOSISSINA Arnaud, Bull trimest.
Soc. mycol. Fr. 68: 187 (1952). (Nom. inval.,
36)

Spororhrix ramosissima Arnaud ex de Hoog, CBS
Studies in Mycology 7 28 (1974).

GoxaToBoTRYUM BAHIENSE Batista, Anais Soc.
Biol. Pernamb. 13: 154 (1955).

“The dimensions given in e original descrip-
tion, particularly the narrowness of the conidio-
phores v ncomparble with Consioturryin 38
circumseril ave been unable
i s ot e o anae Plce thi
fungus satisfactorily elsewhere.

Gonsrosorsvust SR o B M
evillea 16: 15 (18
Th: holotype in K is in pm condition and the
original description is inadequate. Gonatobotryum
dichotomum is thus probably best regarded as a
nomen dubium.

Gonsrosorsvon tptco Munjal & Gil, Indian
Phytopath. 16: 62 (1963).
i described from Tnd;
in association with a Sporidesmitan sp. Part of the
holotype (HCIO 27078) has been examined, but
20 fengs cornemponting o the erginal detcip-
and_illustration could be
borryuon indicim may, 1 jud
desripion und, lusee
onatobotryum fuscon.
GONATOBOTRYUM SCLEROTIGENUM van Warmelo,
Borhalia 10: 347 (1971).
The holotype of this species (PRE 44252) has
conidia appear o secede by
schizolysis, and this combined with the presence
a suggests strongly
belongs in Borryris Mich. ex Pers.

g2 from the orginal
tration, be a synonym of

GONATOBOTRYUM TENELLUM (l’«k) Peck, Bull.
NY. St 31 104 (1909
S}ond,vladndumn tselon Pet, Bul. N¥. St.
(1879).

Almwgh e ot e e ype mater
escription of the spores being prod:
Verticls of 2-4 at the septa of the cm’udlnphﬂm

315
suggests that this species belongs in none of the

e genera rec d here. We have been unable
10 place it sRAtaCIoREY QHCVERES,

GONATORRHODIELLA COCCORUM Petch, Trans. Br.
mycol. Soc. 10: 181 (1925).
“The holotype in K is in poor condition, but it is
obvious that this species does not belong in
Gonatobotryum, Gonatobotrys or Nem
Petch himself doubred whether it was correctly
tid 1o Gurlalanhmlulln The g cate
mogenous, iophores
(52 m i, xoi s dgs f e iscaion
idia are probably produced
phull\dvmlly ‘Samson et al. (1980) have recently
d a new genus, Pleurodesmospora, for this

vy

GONATORRHODUM CLERODENDRI Chona & Munjal,
Indian Phytopath. 9: 62 (1956).
Part of the holoype (rom HCIO) bas been
examined and no fungus correspondin
g e g
. Although the general dimensions are con-
sistent with the three genera recognized here,
Gonatorrodi clrodenri was seibed s having
condia with vermucose wlls, 2 m wic, pro-
basipes chains, which s suggestive of
rtonia Tode ot

GoxaToRRIoDUM FuSCUM Pr., Limnaca 24: 122

,The boloype i B) b ecedly been ramined

was found to in a_species of Clado-
xpmlum Link ex Fr. (Holubovi, pers. comm.).

GoxaToRmopuM seEciosum Cda, Prackt-fl.: 5
(1839).

Cond' el of il i s

served in s seems certain that the 1y
o In the pust Gonatorodin T
b a possible carlier name for

Gonatobotryum (Rendrick & Cumichac 1573)
since it was described by Co producing
Sranchod chatas of conidia fom swolles nodes o8
the conidiophares. Cords howeye ilsrted the
moconidia of these branched chains as being
o & foune Fardly stee W spoci aeceprd

Fig. 35-28. Gonataboryun parasiiu.

25.
o conidia, ex holotgpe (X 350).
Fi

. 27, The same conidiogenous cell with den

N e e developing chain of three coni

. 26, Conidiogenous cell focused t0 show denticles in side view ( 900).

surface view (¥ 900),
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Figs. 20-34. Gonatobotryuan fuscum.

Fis. 20. SEM. Denticles on a conidiogenous cell (x

Fig. 30. Reticulate roughening of conidiophore wall ( x 1000).

il 3. Sl spuro el beswen i ciopeno el amal decices on ot fee
o).

Yl o Stape bl g R 7 ck Unes detmiing v conidia
(arrow). Ascospores of a parasitized Ceratocyiis ar also visible (<

Fig. 33. Variation in the frequency of conidiogenous cells and the 5
Fig. 34. A chain of two mature conidia (o), refocused t0 show slightly roughened surfice (b) (x 1550)
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Fis. 35-42. Gonatobotryum apiculatin.
. 35. Conidi
Fig. 36, The same conidiogenous cell with denticles in surface view (

Fig. 37. Conidia and separating cels on an intercalary conidiogenous cel ( x 1000)

enous cell focused to show denticles in side view (x 1500).

Fig. 38. A chain of conidia with conspicuous separating cels ( x 1600).

Fig. 39. Denticles on seceded conidia ( 1

P, SEU. Ol el v e i 1 et BRI
arrowed (x
e 45, SEAL Pt coiob s ks of o b (1930

Fig. 4

SEM. Denticlesof ecenty seceded conidium and conidiogenous cell(x 30000).
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here in Gonatobotryion, and reminiscent more of
the specic

seem 10 us inadequate to identify
Rdenty. We therelore consider G 5

hence Gonatorhodan, e gecs t i 3956
nomina dubia.

NEMATOGONUM ALBUM Bainier, Bull. trimest. Soc.
nw‘al Fr. 21: 227-228 (1905).
synonym of Oidiun candidans (Sacc.) Linder,

e Linder (1942).

NesaTocoNuM BssNuM Ces., Bor. Z1g 11: 238
(1853).

cripton is meagre, we have been
nable to e the e speimen, Saccardo 1886)
considered this a very doubtfol speci
NEMATOGONUM Fumosum Bonord., Handb. Mykol.:

n6 <| n)

f Syzygites megalocarpus Ehrenb.

ok e Hesehine 1957
NEMATOGONUM HUMICOLA Oudem., Archs néerl.
ci. 11, 7: 274 (1902).

e dimensions given in the original descrip-
tion, particularly the narrowness of the conidio-

traced at L and we cannot place this fungus
satisfactorily elsewhere.

(EMATOGONUM SIMPLEX Bonord., Handb. Mykol.:

P (1851).
ynonym of Syzygites megalocarpus fide

[Ptz (1957).

We wish to thank the curators of B, CBS, E,
FH, FL, FR, G, HCIO, K, L, LPS, NYS, PAD,
PC, PRE, PRM and S for assistance and per-

mission to cxamine specimens in their care, The
sstiance of Mz D. . Fry in aking the photo-
‘micrographs and of Miss T. S. Caine in preparing
specimens s gratefully acknowledged. We acknow-
ledge the anistance and helpful comments of Dry

T. Cole, W. Gams, V. Holubovi, M.

Rocky Mountain Forss
Experiment Saion, and Colerad State Forec
St The st mwhor wanes 1o tank

1. N. Hedger, her supervisor, and the Director of
h institute most of this work was
s the support of a student-
ship from Science Research Council,
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