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ABSTRACT

From ltanitoba hardwoods and conifers, 183

collections were examined for Cez,atocystis. I4ost

previously described species, including many type

specimens, \^/ere also stud.ied.

Among morphological characters used to separate

species of Ceratoeystis, those of the ascospore are t.he

most reliable and stressed in this study. Three-dimen-

sional examination of ascospores, particularly in species

possessing spores with sheaths, is necessary to determine

spore shape accurately. Four ascospore sheath types are

recognized: uniform, single-brinuned, double-brimmed, anci

guadrangular or ossiform.

Since the conidial state is distinctive in some

species of Ceratoeystis, and of diagnostic value in

others, the conid.ial state is considered an integral part

of the species d.iagnosis and the method of conidium

formation is stressed.

Based mainly on ascospore characters, the genus

Cez,atocystis is herein organized into four groups:

1. The Minuta Group; 2. The lps Group; 3. The Fimbriata

Group; and 4. The Pitifera Group. It is felt that species

placed in a particular group are more closely related to

species within that group than they are to specíes placed

in any of the other groups. A key to the Groups of species

and. keys to the species of each of the four respective

groups are provided..



The following ne\,v species are described by the

author: C. aequíuagi,nata, C. arbore,dt C. ca'Lnii, C. eoLum-

naris, C. concentrica, C. eonieicoLlis, C. eoronata,

C, crenl/LLata, C. euruícoLLis , C. dauidsoníi , C. deLtoí-
deospora , C. f as ciata , C. introcitr.ùna , C. Longispor.a ,

C. minima , C. os siformis , C. paLLidobz,unnea, C. parÐa. t

C. popuLicoLa, C. pseudoeurophioides, C. pseudomíno?,

C. pseudonigra¡ C. spinifez,a, C. torticiTiata, C. tubi,-

coLLis. In addition, descriptions of the conidial
states of the following species are given herein for the

first time: C. angustícoLLis Wright and. Griffin,
C. doLominuta Griffin, C. spinulosa Griffin
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HERBARIUM ABBREVIATIONS

Herbarium abbreviations used throughout the text
are those of : Lanjouh/, J. and F.A. Staf leu. L964"

Ind.ex Herbariorurn, Part. I. The herbaria of the wor1d.

Regnum Veg. 31:1-251.

However, since the Mycological Herbarium, Department

of Botany, University of Manitoba, is not designated in
the above publication, collections deposited in this
herbarium are designated by the letters h¡IN (M) .
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DEFINITTON OF TERMS

Terms relating to descriptions of ascospores.

end uieu. The view parallel to the long axis of the

ascospore.

plan uieu. The view perpendicular to the long axis of

an ascospore, ât a right angle to the side view.

síde uíeu. The view perpendicul-ar to the long axis of

an ascospore, which shows any curvature of the

body of the spore.

Terms relating to descriptions of geometric forms

which may not conform strict.ly to published definitions.
aeieuLay:. Needle-shaped"

az,cuate. Geometrically similar to Lunate but more

strongly curvedi arc-like

cueuLLate. Hood- or cowl-like in form.

faLcate. Geometrically similar to Lunate but less strongly

curved (as illustrated in Ainsworth, G.C. Ainsworth

and Bisby's Dj-ctionary of the Fungi. 6th edition.

C.M.I. L97I" Plate XVI, f igs. 9 & 10" ) .

Lunate" The shape of a spore in which the radius of the

arc forming the concave face is greater than that

of the arc forming the convex surface.

obtuse " Rounded"

quadranguLar. Having four angles or projections.

tv,uncate. Ending abruptly as though with the end cut

off¡ blunt.



Terms relating to descriptions of conidial states as

recently proposed by Ellis (6).

coLlay,ette. A fringe of the cell wall frequently sur-

rounding the opening or openings in a phialidic

conidiogenous cel-1.

conidiogenous eeLL. A cell which produces conidia.

conidiophore. A hyphal element bearing conidia or

conidiogenous cel1s.

denticuLate. A term applied to conidiogenous cells

bearing denticl-es.

deteyminate. A term referring to conid.iophores or

conidiogenous cells which have ceased elongating

after the production of a terminal conidium or

chain of conidia.

diserete. A term applied to coni-diogenous cells which

often have a distinctive shape.

integrated. A term applied to conidiogenous celJs that

are incorporated in the main axis or branches of

a conidiophore where they are either terminal or

intercalarv.

ma,e?onematous. A term applied. to conid.iophores which

are morphologically very different from purely

vegetative hyphae; they are usually erect"

miez,onematous. A term applied to conidiophores which

are morphologically very similar to purely vege-

tative hyphae.

vl_



mononema.tous. A term applied to conidiophores that are

solitary or caespitose (cf. synnematous).

monophiaLidie. A term which refers to phialidic coni-
diogenous cel1s that possess only one opening.

pereurrent. A Lerm applied to conidiogenous cells that
continue to elongate after producti-on of the first
conidium.

phiaLidic. A term referring to conid.iogenous cel1s
which produce conidia, often in large numbers

in basipetal succession through one or more

openings in the cerl walr; the cell wall does not
contribute to conidial formation.

polybLastíe. A term referring to conidiogenous celIs
that blow orr"t conidia at more than one point.

semi-macronematous. A term appried to conidiophores

that differ only slightly from other hyphae; they
are often ascending but seldom erect.

stípe. The unbranched lower part of a synnematous coni-
diophore.

sympodiaL. A term which refers to a conidiog.enous cel1
that elongates by growth of a succession of apices

each of which develops laterally and behind the
previously formed apex. Each apex terminates with
the formation of a conidium or conidia.

sannema.tous. A term applied to conidj_ophores which are

composed of numerous threads or filaments tightly
adpressed or fused along most of their length.
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Fig. k Conidj_ogenous cel-ls (x4000)
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Figs. a-b perithecia (x250)

Figs. c-d Apices of perithecial necks (xI000)

Figs. e-f Ascospores (x4000)

Fig" 9 Conidia (x4000)

Fig" h Conidiophores (x1500)

Fig" i Mycelium with branched. conid.iophores (x1500)

Figs" j-k Conidiogenous celts (x4000)
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INTRODUCTTON

Thc blucing or bl_uc-stain fungi comprise a group

of organisms bclongin<; to ser¡cral- different taxonomic

Àr^^! of thcse f uno'i hr='l nnrr f n J-ìre crênìl ç C¡zy,n -y r vqyÐ . f'ILrÞ L \Jr L-IIL:b (j r Lt.tlg

tocystis Ell-is & Halsted emend. Bakshi ( l ) and, depen-

ding upon the species, may be ej ther saprophytes or

^F.ì- 
'l --+ ^.: r^^

I/!rrlrar y LrLé-trL pdrdbl-Lcb.

The saprophytic forms are of economic and ecolo-

gical interest for they Iive on nutrient substances

present in the cel-l-s, partlcularly those of the medull-
ârv râ\/q and ofher narenr.hr¡matnlrq r-al'l caL! rcjÐ orru vurru! Irqrç¡¡vrrJ vv4¿r, CaUS.I ng COn-

siderable destruction. Not infrequently they wi]l also

attack lignified cells wall-s to a timited extent.

In the wood of dead or dying standing trees, pulp

or timber wood or lumber, the dark mvcelium extends

ranidlr¡ lrnfh r:d'i allr¡ :nÁ 'lnnni't-rrÄì--l'ì! qy¿urJ vv Lrr J-()llg .ltUo.f nal.ly CaUSI-ng a

greenish, bluish, bl-uish-grey or almost btack discolo-

ratj-on or stain which is frequently of economic signi-

ficance.

Many of these saprophytic forms are transmitted

by wood-inhabiting insects of various species. In a

numbcr of cases, it is obvious this transmission is

probably casual; any insect with an appropriate life

lristory could movc l-he fungus about. Some Cetatocl1stis

spp. ,horvcvcr, secm to be intirnately associated r,vith spe-

cif-ic inscct spccies in such a \,,Jay that the rcl_ationshi¡r



betr,veen the two entities seems al-most to be trulv s\¡m-

biot,ic "

In addition to saprophytic species, there are to

be founcl within the genus a numbcr of primary plant

parasites : C. uLtni (Buism. ) C. I.ioreau (nutch clm disease)

C. fagaeea.Tum (Bretz) Hunt (oak-wift), C. coeruLescens

(M{lnch) Bal<shi (maple sap-streak) , all of which are of
major economic importance rvherever they occur.

In response to the possibility that the forest

industry within Manitoba may undergo a major enlargement,

this study of the genus Cez,al;ocystis was undertaken

within the province to gain information as to their
potential for causing economic loss. As oríginally con-

ceived, the project was to have had two main aspeci-s:

(1) the taxonomlz of the species found in Manitoba, and

(2) their relationshÍp to insect vectors. Shortly after

col-Iect.ingi was begun and identif ications started, it

became apparent that a large number of collections woufd

not fit into previously described taxa. It was also

discovered that with a few excepi-ions, the cultural

characteristics had ]:een assigncd far lcss importance

than was trarranted in separating taxa" Thus, in orcler

to properly understand the genus as it occurs in Manitoba

and to lay a propcr foundation for future studies, an

attcmpt has been lnacle t-o describe and fiqurc as manv

spccj.cs of Ccral.t'tcl¡r;tit: as could bc ol:taincd from two



particul-cìr forests. In so doing, special emphasis has

ireen nl ar:r.d .ìn tho morrlhol oov of f he conidial state

( i c'- J-he nat¡¡s of the coni cl i ooelrous cell as well aS\¿. e.

the nature of the structure on which thev are borne)

both on agar and on wood.



MÀTERIALS AND METI{ODS

The Duck Mountain Provincial Forest (area = 145] sg.

mi. ) and the Sandilands Provincial Irorest (area = 584 sq.

mi.) were the two Manitoba forest areas selected for samp-

ling in this study, and this investigation is based on 183

collections, 173 of which v¡ere obtained by the author on

f ielrl tri os o\/êr thrr nâq.l- f oiir rzeârq - Fnr ..ômnâr'i enr¡ with

material- collected localÌy, all the Ceratocystis collections

contained in The Universitv of Toronto herbarium were exa.rn-

ined r âS well- as 4 coll-ections obtained by the author in

British Col-umbia. Addit.ional material examined included

type specimens f rom the l','ational Fungus Collections, Pl-ant

Industry Station, Beltsville, Md. U.S.A., cultures from the

American Type Cul-ture Collection, and collections from the

Forest Research Station at Maple, Ontario and the Forest

Research Station of the Federal Departrnent of Forestry Re-

search Laboratory, Edmonton, Alberta.

All field material was examined with a dissectinq

microscope and whole mounts of perithecia were prepared

for examination under higher magnification. In cases

where perithecia were abundant, the collections were air-

dried at 2I"C and preserved as herbarium specimens. When

perithecia were not abundant, the samples were placed in

nol vr=.|.hrzl enr. containcrs lined with moist naner fowral I i ncr -.t/vt-IuyqlJvl¿¡¡),

and incubated in thcse closed containers at normal ]abo-

ratory terrperatures. The incubated specimcns were



êxâmi ncd neriocli cal'l v and treated in the same manner as

f resh f iel-d collections.

Cultures of al1 species encountered were obtained,

wherever possible, by transferring ascospore ooze with

a steril-e needle to petri plates containing pablum agar

(1? mixed cereal pablum, 2.0% agar). When perithecia

were produced on the artifícial medium, and species

iden1- itv was r-.ìnf irmpd- transferS Were made ffOm therue¡¿u¿e-LvL'

plate cul-tures to agar slants in tubes containing pablum

agiar or malt agar (2.02 mal-t extract, 1"5e" agar) , to be

retained as stock cultures " Pablum asar was found to be

the most suit.able artificial- medium for promotinq normal

perithecial development, but in some instances, malt

agar was a more suitable substrate. Generally, however,

cultures on malt agiar produced more luxuriant vegetative

growth, a greater abundance of conidia, and a higher

incidence of aberrant perithecia.

A1l of the cultures v/ere also srovrn in culture tubes

containing short lengths of wood which r^rere autoc1aved

for 15 minutes at 120oC. In order to ensure suitable

moisture conditions for growth, a sufficient quantity of

water was introduced into the tubes, prior to autoclavitg,

to submerge the fower one-third of the wood pieces.

Fresh jacJ< pine and balsam-fir v/ere found to be the most

reliable wood substrates for promoting the development

of perithecia and were used for all cultures, rcgardless



of the host spccies from which they originated.

Fungi o]:tained in culture wilre grown on pablum agar

under ordinary laboratorlz 1-:ight and ternperature conditions.

During t0-day incubation periods, three general growth

rates were recognized: (1) sl-ow, radial growth up to 1Omm;

(2) intermediate, radial growth from I0-30 mm; and (3)

rapid, radial growth over 30 mm.

Critical examination of all- the characters v/as done

with a Wil-d phase contrast microscope on materj-al mounted

in 0.02% cotton blue in lactophenol-. Measurements were

made with the use of an ocular micrometer and photomicro-

graphs were taken of all the rel-evant f eatures " In the

case of species which produce opaque perithecia, the

fruiting bodies were bleached by placing them on a micro-

scope slide in a drop of 0.32 agueous solution of sodium

hypochlorite. When the perithecia v/ere bleached suffi-

ciently to reveal the cellular detail-, the slide was irri-

gated with distil-led water and the material \,vas mounted

in lactophenol cotton bl-ue for observation in the usual

manner.

Al 1 nhnf r-*: ^-^-- ^^1--^ !-r-^- ... :h a Wil-d Mk. IaÃ!r yr¡vu\JlLtJ-r.i!LlVrd.PlIù wEIE Lo^UlI wIt

camera fitted with a 35mm film carrier. Kodak Panatomic-

X film was used exclusively, and was developed in Kodak

Microdol-X developer diluted I:3 (f part Microdol-X stock

solution; 3 parts distillcd watcr) to produce ncgatives

of medium density with l-ow contrast and minimum grain"



The' n¡1cf âf i r¡r.s r^7êì^â nri n{-nÄ Õn Kofl¡k pol r¡COnLf aSt

photographic paper developed in Kodak D-12 paper

loper diluted Iz2 (f part D-72 stock sol-ution; 2

distill-ed water) , and contrast was controlted in

ting so as to reproduce as nearly as possible the

lity of the images as seen with the microscope.

(F)

deve-

r¡ ¡ r'l- q

nni n-

tona-



TTIE GENUS CERATOCYSTIS

As recounted by Hunt (]1), CeratocgsLis (apparently

from ceral;os = horn and cyst = pouch or sac) was establ-

ished by E1lis and Halsted [Halsted ( 9 ) ] in 1890. Cera-

tocystis was described as a monotypic genus, and a speci-

fic description of C. fímbz,iate., the type species of the

genus, was given by Halsted and Fairchil-d (10) in 1891 in

which the generic conceT:t was also clearly established.

In the original description the perithecia and the ascos-

pores produced in evanescent ascj- were misinterpreted as

pycnidia and conidia. The subsequent history of the type

species is very much confused. On the basis of the suppo-

sed pycnidial stage Saccardo (17) discarded Ceratocystis

and transferred the species Lo Sphaeronaema,. Elliot ( 5 ) ,

in 1923, established that the "pycnidia" of 5. fimbriatum
were perithecia and he transferred the species to Cerato-

stomeLLa. Subsequently the species was transferred to )ph-

iostoma by Nannfel-dt lMelin and Nannfeldt (14) ] and Lo End-

oconidiophora by Davidson ( 3 ). The generic name Cez,atocg-

stis was revived. by Bakshi ( f) in 1950 and applied to the

group of species including C. fimbriata and its relatives.

Inasmuch as no generic diagnosis was given either in

the original description or subscquently when the genus

was transferred amongst the various genera of the Ascomy-

cetes, i{unt (L2) , in his revision of the gcnus Ceratocy s bis

in 1956, gave the followir-rg gcueric cliagnosis:



CERAT0CYSTIS El1is and FIalsted,

Myco1. Instit., Paper 3522.

N.J. Agr. Expt. Sta. Bul. 76214

7 zI. 1891.

emend. Bakshi, Commonw.

1951.

. I890, and Jour. Mycol.

Peritheciq. pv,oduced singLy or òn cLusters, tronstroma-

tic, the bases broun to bLack lù¿th elongate blaek necks;

pez,itheciaL centrum pLectasca.ceous ; pa.ra.phgses Lacking ; asci

eua.nescenl;, uith I spores; ascospores hyaLine, L-ceLLed,

eæuded from the ostioLe in a sticky matriæ. fmperfect sta-

ges ineLude endogenousLy and eæogenously produced conidia.

Although Hunt placed the genera Endoconidiophora

Mtlnch (15) and Grosmann'La Goid. ( 7 ) in synonymy with Cera-

tocystis, he created sections within Ceratocystis, two of

which were based on the characteristics of these two gienera.

The sections designated by Hunt v,/ere: Sec. I, species with

an endoconidial imperfect stage; Sec. rT, species with a Lep-

tograph'Lum or Graphium imperfect stage; and Sec. Iff , spe-

cies with mycelial conidia only. However, the differences

between the various conidiai states mav not be as clear

as \^ras suggested by Hunt, since Hughes (ff ) and Kendrick

(t¡), among others, have suggested that the exact method

of conídium formation may be of greater importance in clas-

sification of the Flyphomycetes than the structures suppor-

ting L.he conidiogenous cells.

Wright and Cain (IB) thoroughly revicwcd the taxo-
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nomy of the genus Ceratocysiis in 1961 and they placed

greater emphasis on ascospore morphology as the funda-

mental character for the separation of species. They also

suggested that the exact method of conidial formation

may be a more significant feature than that of the

presence or absence of single conidiophores or coremia.

During the present investigation of the genus Cera-

toeystis, it has become apparent t.hat characters based

on the perfect state only are not always adequate for
the separation of species and the conidial state must be

considered an essential part of the species diagnosis.

The approach has been therefore, to describe the entire
life cycle of the organism, and for this purpose it is
felt that the terminology used by E1lis ( 6 ) to describe

Dematiaceous Hyphomycetes is particularly applicable to
the conidial states of Ceratocystis.

Since the publication of Hunt's monograph approxi-

mately 60 additional species of Ceratoeystis have been

described, and the Sections established by Hunt contain

species which seem to bear little relationship to each

oÈher" Griffin ( 8 ), in reporting on his survey of the

genus Ceratocystis in Ontario, did not present the species

under the Sections established by Hunt but relisfl rn¿jn1rr

on ascospore morphology for the separation of species.

Griffin's presentation, in part, recognj-zed groups of

species based. on similarities of the ascospores and pro-
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vides a bas-is for re-organization of the gcnus into

giroups of species which are presumably morc closely

related than the sections used by llunt.

The species of Ceratocystis in Manitoba, as

nraqon-l-aÁ l-rara ar^ riirri ÄoÄ i nl-n fnrrr õr^ìrnq l'r:ca¡l
t/I uÈurr Luu I¡v! I t q! U v! v luçu I¡¡ uv !Vu! Yr VuÈ/J , vsJus

on ascospore types recognized by Griffin, with some

modifications. And although they are not presented

as formal taxa, the groups have been constructed to

reflect as nearly as possible the relationships which

I consider to exist within the qenus.

defined as follows:

The groups are

1. The Minuta Group" This group includes all the species

with elongated and usually curved ascospores that possess

a hyaline gelatinous sheath which is attenuated at the

ends. Within this group two subgroups may be recognized:

(1) that which contains species with broad cylindrical

or conÍcal- perithecial necks which terminate in rounded

apices r or in apices in which the hyphal elements that

comprise the outer layer of the neck continue into ost-

iolar hyphae; and (2) that which contains species in which

l-ho neri thr-ci ,^ 1 .^^^r. J- anerr.d .|. o nâr:rolf trunCateLrrE uç! r u¿lçvrqr llgu^Þ a! E çqt/ç! çq Lv ¡¡qJ

apices which may or may not produce ostiolar hyphae"

Members of this latter subgroup have perithecial necl<s

with a fasciated appearance. This appearance is due to

the formation of thick, more or less coincident septa

in the adjaccnt hyphal clcmcnts which comprise l-he outer
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I avor of thc neck. In this reqnr.r-l- - J-ho nrrri f hr.r:'i avu! r

close-ly resemble those of some members of the Ips

group. All the species in this group produce hyaline,

unbranched or branched, conidiophores bearing conidio-

genous cells which are polyblastic and sympodial.

2. The Ips Group. This group is composed of species

that produce ascospores which are cylindrical with

obtuse ends, or are dumb-befl-shaped. These ascospores

are surrounded. either by a uniform hyaline gelatinous

sheath or a sheath that is extended. to appear rectangu-

lar, ossiform, oy pillow-shaped in side or plan view.

Tn end view the sheath is quadrangular" Two subgroups

are recognized within this group: (1) a group compri-

sing species which produce perithecia with ostiolar
hyphae and have conidial states similar to those of the

Minuta Group; and (2) a group of species which produce

perithecia without ostiol-ar hyphae and which may produce

pigrnented synnematous conidiophores and phialidic coni-

diogenous cells.

3. The Fimbriata Group. This group includes al-I species

{-l.r r ]. nrnÄrr ¡a ¡rr rrzaÄ -l rrn: {- ,vq!vus, **,.*-e, or orange-section-shaped

ascospores possessing either a uniform hyaline gelatinous

sheath or a sheath that is var.Lously extended to appear

half-moon-shaped, hat-shaped, or cucullate in side view.

Thìs heteroor.neous assemblao,- of snr.r-ir.g includes mosL

of the conidial Lypcs f ound in thc genus Ceratocll s tir;
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and includes a variety of perithecial morphology. Alth-

ough species within the group may diffcr significantly,

a conl-inuum of relationships prevents delineation of

any subgroups at this time.

4. The Pilifera Group. This group includes those

species which produce curved, ovoid t ot cylindrical

ascospores which lack a gelatinous sheath. Species in

this group produce a variety of types of perithecia,

and both synnematous and mononematous conidiophores are

produced. DenLiculate conidiogenous cells, which may

or may not be swollen at the tips, are exclusive to

some species of this group, although within this group

some species have conidiogenous cells of types represen-

ted in other groups as well.

As noted earlier, particular attention has been

paid to the nature of the conidial state of the various

species studied during this investigation. However, no

attempt has been made to assign such states to genera

of the Fungi Imperfecti since taxonomic problems exist
within some of the imperfect genera to which conidial
states woul-d be assigned that are beyond resolution within
the scope of this investigation. For example, many of
the synnematous forms would be referrable to the genus

Gnaphtum Corda, the Iectotype of wìrich, Gnap'lz'Lum peiti-

cillioidas Corda, has annel-lides as reported by Etl-is ( 6 ).
It will be clear to the reader that synnematous conidial-
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states of different Ceral;ocustis species described in

this thesis may have either phialides, annellides , or

sympodulae and, in at least one case, both sympodulae

and phialides (c. cainii) . Thus it is clear that imper-

fect states with different conidiogenous ce11-types

would have to be íncluded v¡ithin the genus Graphium

a practice which should be avoided in view of the current

trends within the taxonomy of the Fungi Imperfecti.

In addition, as pointed out by Barron ( Z ) , such

synnematous forms have mononematous counterparts in ge-

nera such as PhiaLocephaLa (phialides), Vev,ticieladieLLa

(sympodulae), and Leptogz,aphium (annellides) and it is

necessary that the relationship between the Graphium

complex and these mononematous forms be clarified before

conidial state na:nes can be assigned to the imperfect

states of many of t.he Cev,atocgstis species discussed

herein.

Because such difficulties exist with so manv of the

species studied, it was fel-t that in order to be consis-

tent, it would be best not to use conidial state names

fnr ¡nw of thr- qncr:i eq di scussed in this thesis.
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I. Ascospores

^ r-..^1.:*^a 11) o.IIrIË ¡

at the ends

acicular in

KEY TO THE GROUPS OF CERATOCYSTIS

SPECIES DTSCUSSED I]EREIN

elongated, usually curved, possessing

gelatinous sheath which is attenuated

. Sheath appearing lunate, falcate or

side or plan view .... c...

z.

....The Minuta Group (page 16)

Ascospores cylindrical with obtuse ends or dumb-

bell-shaped, not curved, surrounded by a uniform,

hyaline, gelatinous sheath or a sheath that is ex-

tended to appear rectangular, ossiform, oy pillow-

shaped in side or plan view and quadrangular in

end view " "The Ips Group (page 59)

Ascospores curved, lunate, or orange-section-shaped,

possessing either a uniform, hyaline, gelatinous

sheath t oy a sheath that is variously extended to

appear hal-f-moon-shaped, hat-shaped, or cucullate in

side view The Fjmbriata Group (page 91)

Ascospores curved, orange-section-shaped, lunate,

ovoidr or cylindrical; gelatinous sheath lacking.. ".
. . The Pilifera Group (page L26)

3.

4"
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KEY TO TIItr SPEC]ES OF THE MTNUTA GROUP

1. Apex of neck truncate

2. Base of neck ornamented with spiny protuberanccs...

14. C. spinulosa

2. Base of neck

3. Ascospores

not ornamented with
(including sheath)

spiny protuberances
'l oqq 1-hen Rrr I onovF

5. C. crenuLata

Ascospores (including sheath) mo

4. Ascospores (incl-uding sheath)

rô {-han Qrr ln'vF --ng

'l acc {- j.r:n I 'l lr I nnrr¿9JÐ Çr¿s¡¡ ¿rF¡

13" C. spinífera
m^rô #han 'llll 'lnn¡

+ * ts rv¡¡Y4. Ascospores (including sheath)

7. C. fasciata
1" Apex of neck obtuse or extending into ostiolar hyphae

Perithecia hyaline. " l-. C. aLba

Perithecia pignented

6. Base of perithecium much paler than tlie neck

7. Base of perithecium pal1id....c. minuta-bLcoLov,

7" Base of perithecium ochraceous C. ochracea

6. Base of perithecium brown to black, essentially

concolorous with the neck

Ostiolar hyphae visible only when the perithecia

are bleached "..... 4. C. eonicico'Llis

ostiolar hyphae hyaline, rcadily visible without

bleachincr

9. Ostiolar hyphae }ess than 5U long
'ì n Aqnnqrrnrrrq li nr. I rr¿l'i nrr qhn;rJ_ lrl m.lrô l-h¡n ?Olru¡rese¡r/

-

B.

B.
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long

10. Ascospores (incl-uding sheath) le Ll- --J J Lllaf I

On

C. falcata
20v long

7 nm ni eñ^þn

9" Ostiolar hyphae more than

II. Ascospores (including

Er r 'l ann
J ¡.J

^1^^^+1-\ less than Bu long

6. C. doLominuta

11. Ascospores (including sheath) more than Bu long

L2. Ascospore sheath oval in plan view

"..... "2" C. cra,ssiuaqinata

12" Ascospore sheath acicular in plan view

13. Necks usually less than 35u long

L4" Ascospores (exclusive of sheath) with

obtuse ends \2. C. parÐa.

l-4" Ascospores (exclusive of sheath) with

truncate ends

15. Perithecia pale to mid

11. C.

brown

J-r rnr.rn

paLLidobrunnea

15. Perithecia dark to black

9. C. minima

13" Necks usually more than 35U long

16" Ostiolar hyphae develop as extensj-ons of the cel-ls

composing the outer layer of the neck; perithecia

develop in concentric rings on agar"

3. C. concentrica

16. Ostiol-ar

rrrrmrrnq i nn

hyphae develop from

the outer layer of

elements underlying those

t.he neck. . 10. C. minz¿l;a
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1. Ceratocgsl;is aLba DeVay, Davidson, & Moller' Mycolo-

gia 60: 636, 1968. Plate X, Figs. e-9.

C, aLba has been reported on almond, apricot,

walnut, and Col-orado spruce, In Manitoba, peri-

thecia of a hyaline species resembling C. aLba were

found developing on the bases and necks of perithecia of

C. huntii, or in association with the dark vegetative

hyphae" The nature of this association has not been de-

termined and attempts at culture of the fungus were not

successful.

MANITOBA HOST z Pinus banksiana

SPECIMEN EXAMINED: WIN (M) 69-35 (rvith C. doLominuta ,

C. huntii, and C. minuta) "

2. Ceratocgstis cra.ssiuaginata Grif f in, Can. J. Bot" 46:

70L, 1968. Plate XI, Figs. a-c.

C, crassiuaginata is readily identified by the

broad gelatinous sheath which surrounds the ascospores

as seen in plan view. Alt.hough this species has been

adequately illustrated elsewhere ( B ) , figures of asco-

spores and ostiole are provided here for comparison with

those of other species included in this study"

MANTTOBA IIOSTS z ltrayLnus nigra, PoPuLus tremuLoides

SPECIMENS EXAMINED: Manitoba: WIN(M) 69-L2, 69-14, 69-39,

69-63 t 7O-09, all on PopuLus tv'emuLoide:: ( all with C.

pøLLidobrunnea), 70-16 on Fr'axinus nigra (with C. spinu-

Losa) ¡ ontario: MFB 7633 , 7634, on P'Lcea narie.na, 7635 '
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on

3"

Populus tremuloides 
"

Ceratoeystis concentrica sp. nov. plate I, Figs. a-I.
Perithecia in cultura in annuris concentricis pro-

dientia, globosa, brunnea vel nigra, 45-901t. diam; collirm

brunneum vel nigrum, cylindricum ver- contractum, rectum

vel curvatum, 35-B5p longum, âd basim 20-30p, ad apicem

I2-20U latum; hyphae ostiolares hyalinae, aciculares,
convergentes , 5. 0-20p J-ongae, ad basim 1. 0-1" 5u diam;

asci clavati ve1 fusiformes, evanescentes, octospori,
L2-I5 x /.5-3.5U; ascosporae hyalinae, aseptatae, a

l-atere conspectae fal-catae cum extremis obtusis, superne

fusiformes, ab extremo non visae, (3.0) 4"0-8"0(10) x 0.7

-1"0U, cum vagina gelatinosa; vagina falcata a 1atere

conspecta, superne acicularis, 7.5-15 (18) x 0.7-1.0u.

Coloniae albae; hyphae septatae, parietibus tenuibus;

conidiophora hyalina, simplicia; conidia hyalj_na, asep-

tata, clavata, T- vel y- formia, 1.5-3.5(6.0)U 1onga,

1.0-1 .5 (2.5) U lata ad apicem, 0.5-1.0U ad basim.

Hab. in cortice interno Abietis baLsamea,e.

Peritheeia brown to black, superficial on inner
bark of balsam fír¡ in culture, developing in concentric
rings on superficial mycelium; bases globose, 45-90p in
diameter, outer layer of the peridium composed of dark,

thick-walIed, i-rregurarly-shaped cerls , 2 . 5-10¡,r in diam-

eter; necks cylindrical or tapered towards the apex,

straight or curved, 35-85u long | 2o-30p wide at t.he base,
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I2-20V near the tip, composcd of dark, thÍck-walled,

septate hyphal elements, 2.0-3.0u wide, which terminate

in an obtuse apex; ostiolar hyphae hyaline, acicular,

converging to form a narrow ostiole, 5"0-20u long,

1.0-1.5U thick at the base, formed by hyphal efements

comprising the outer layer of the neck. Asci B-spored,

evanescent, clavate when young, broadly fusiform when

mature , l-2-J-5 x 2.5- 3. 5u . As co spores hyaline , 1-celled,

falcate with obtuse ends in side view, fusj-form in plan

view, end view not seen, (3.0)4.0-8.0(10) x Q.7-1.0u,

enclosed in a hyaline gelatinous sheath; sheath appearing

falcate in side view, acicular in plan view , 7.5-15 (18) x

0. 7-1. 0u.

Perithecia develop on autoclaved wood a.nd ín agar

cul-ture in 7-10 davs.

CoLonies on agar effuse, agar not pigmented. Myce-

Lium superficial and immersed. Hyphae hyaline, thin-

wal1ed, septate, 0 "7-3.0U wide " Conidíophoz'es hyaline,

semi-macronematous, mononer.natous, unbranched, üP to 35U

1ong, 1.5-2.5V wide at the base, tapered towards the apex.

Conidiogenous ceLLs polyblastic, integrated, sympodial,

cylindrical. Conidia hyaline, l-celled, broadly clavate,

T- or Y- shaped, I.5-3.5(6.0)u long, 1"0-r.5(2.5)u wide

at the broadest part, 0.5-f.0U wide at the point of atta-

chment.
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PLATE T

Cez,ato cy stis eoncentz,ica VüIN (M) 7L-2I

Fig. a Perithecia (x500)

Figs" b-c Perithecial necks (x1000)

Fig. d Perithecia from culture (x250)

Figs" e-g Ascospores (x4000)

Fig. h Unbranched conidiophore (x1500)

Figs. i-j Conidiogenous cel_1s (x4000)

Fig. k Conidia (x4000)

Fig. 1 Culture on pablum agar after L4 days (xI.5)
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C. coneent;z,ica resembles C. minul;a in perithecial

morphology and in ascospore dimensions. The perithecia
of C. eoncentrica can be distinguished from those of
C. minuta in field collections by their ostiolar hyphae

which arise as extensions of the hyphal elements compri-

sing the outer layer of the neck; in C. minuta the outer
layer of hyphal el-ements terminates at the ostiol_e and

ostiolar hyphae develop from elements situated beneath

this 1ayer" In culture C. concentrùca is readily
recognized since ít is the only species studied in which

the perithecía develop in concentric rings. production

of short, broadly-clavate conidia is a further diagnostic
character which separates C. concentrica from C, minuta.

Although C. spinuLosa produces similar conid.ia, it

differs markedly from c. concentrica in perithecj-al morph-

ology (compare figures on Pl-ate I with figures a-d on _

Plate X).

HOST z Abies balsamea.

TYPB COLLECTION : WIN (M) 7 T_2I (witTr

Forest Reserve, Manitoba, Canada,

ADDITIONAL SPECIMENS EXAMTNED: Man

(witfr C. conicicoLLis) ¡ Ontario:

icicoLLís and C. minuta)

4" Cerãtocysbis eonicico

Perithecia globosa,

C. parua), Sandilands

May B, L97I"

itoba: WIN (M) 7 0- 0 6

TRTC 4575L (witfr C. con-

LLis sp. nov. Plate II Figs. a-k"

nigra et opaca, B0-145U diam;
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collum breve, conicum, 20-35u longum, ad basim 30-60U

'l a{- rrm . hr¡nhao OStiO]-a1. eS ¡j ornr. _ er-i r-rr'l :()srl-olares rì*r_ *_, *___**åres , conver-

gentes, 5.0-15U longae, ad basim 1.5-2.5V diam; asci

clavati vel elliptico-fusiformes, evanescentes, octo-

spori, I1-l-5 x 2. 5-3. 0U i ascosporae hyalinaer âseptatae,

a latere conspectae falcatae cum extremis obtusis, sup-

erne fusiformes, ab extremo non visae, 5.0-10 x 0.7-1.0U,

cum vagina gelatinosa; vagina falcata a latere conspecta,

superne acicularis, 10-15 x 1"0-L.2V. Coloniae albae;

hyphae 1.0-2.5V diam, hyalinae, superficiales ve1 immer-

sae, septatae, parietibus tenuibus; conidiophora hyalina,

simplicia; conidia hyalina, aseptata, clavata, 3.5-4.5U

L"2-2"5u.

Hab. in liqno et cortice interno Abieti.s balsa.meq.e.

Pez,il;hecia superficial on wood, in culture, develo-

ping on superficial mycciium or embedded in the agiar me-

dium, black and opaque in transmitted light, cellular

detail visible only when the perithecia are bleached;

bases globose, 80-145U in diameter, outer layer of the

peridium composed of thick-walled, more or less isodia-

metric ce11s, 2.0-7"0U in diameter; necks, conical, 30-

60p wide at the base, 20-35U long, the base composed of

thick-wal-1ed, more or less isodiametric ce1ls, 3"0-7.0U

in diameter, the upper part composed of straight, para-

11el-, laterally*fused, hyphal elements, which extend into

ostiolar hyphae; ostiolar hyphae black, acicular, 5.0-
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15p long, 1"5-2.5V wide at the base, converging to form

a narrov¡ opening through which the ascospores are ext-ru-

ded. Asci B-sporcd, evanescent, clavate when young,

elliptic-fusiform when mature, 1l-15 x ).5-3.0U. Asco-

spores hyaline, l-ce1led, falcate with obtuse ends in

side view, fusiform in plan view, end view not seen,

5.0-10 x 0.7-1.0p, enclosed in a hyaline gelatinous

sheath attenuated at the ends; sheath appearing falcate

in side view, acicular in plan view, 10-15 x 1.0-1.2ir.

The spores are extruded from the ostiole in a narrow,

thread-like cirrhus.

Perithecia devel-op on malt agar in 3-4 weeks.

CoLonies on agfar white, cottony; agar not pigmented,

except. in regions of perithecial- development; growth

rate slow. MgceLium superficial and immersed. Hyphae

hyaline, thin-wa11ed, septate, 1. 0-2. 5u wide . Coni.dí.o-

phoz,¿s micronematous, mononematous. Conidiogenous ceLLs

polyblastic, integrated, terminal or intercalary, 0.7-

1. 0U wide " Conidia hyaline, I-cel1ed, clavate, 3. 5-4. 5

x 1"2-2.5¡t', arranged in groups, the arrai-rgement giving

the conidiophore a brush-like appearance.

C. conicicoLLis is distinquished from aI1 other

species in this group by its very dark, rough-rval-Ied

perithecia and dark ostiolar hyphae wÌrich can be seen

only when thc perithecia are bleached. The only species

with rn¡hich it may be confuscd is C. qQÍ'DQ., a short-uecked
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PLATE II

Ceratocystis conict collis WIN (M) 69-25

Fig. a Perithecium (x500)

Fig. b Perithecium, bleached to show detail (x500)

Fig" c Perithecial neck (bleached) (x1000)

Fig. d Perithecia on wood. WIN(M)71-17 (x200)

Figs. e-g Ascospores (x4000)

Figs. h-i Conidiophores (x1500)

Fig. j Conidiogenous cel1 (x4000)

Fig. k Conidia (x4000)
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species with which it. sometimes occurs. The ostiolar

hypha.e of C, pa.r''ùa, however, are hyaline, the necks

usually longer, and the perithecial bases are smooth-

walled. The conidial state of C. conicicoLlis is un-

like that of any other species in this group" The "brush-

like" unbranched conidiophores readily distinguish it from

the other species.

.hlub'1'a ADLes Da. Lsamea..

TYPE COLLECTION: WIN(M) 69-25 (with C. brunneocv,inita) ,

Duck Mountain Provincial Forest, Manitoba, Canada, May fB,

1969 "

ADDTTIONAL SPECII.îENS EXAMINED : Manitoba : WIN (M) 7 0- 0 6

(with C, concentz,ica) , 7I-I7 (witfr C, brunneocrinita) ¡

Ontario: TRTC 33774a (with C. minuta), 4575L (with C. con-

centrica and C. parla) r 33704b | 34624"

5. Ceratocystis creniiLata sp" nov. PIate III, Figs. a-k.

Perithecia globosa, atrobrunnea vel nigra, 50-I00U

diam; co1lum crenatum, atrobrunneum, rectum ve1 subcur-

vatum, cylindricum vel- contractum, (100) I25-I75 (200) U

longum, âd basim 1B-30p, ad truncatum apicem 6"0-11u

latum; hyphae ostiolares hyalinae, cylindricae ve1 ad

apices contractae; rectae vel suÌ:curvatae, parallelae vel

divergentes, 10-20u longae, âd basim 1.0-I.5u diam; asci

clavati vel fusiformes, evanescentes, octospori, 7. 0-9. 0

x 3. 4-4. 5u; ascosporae hyalinac, aseptatae, a latere

Conspec{-ae lunatac cum extremis obtusis, superne fusifor-
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mes, ab extremo conspectae rotundae, 2.5-4"0 x 0.7-1"0u,

cum vagj-na gelatinosa; vagina falcata a Iatere conspecta,

superne acicul-aris 6. 0-9 . 0 x 1. 0- I.2v. Coloniae albae;

hyphae 0.5-2.5V diam, hyalinae, superficiales ve1 immer-

sae, septatae, parietibus tenuibus vel crassis; conidio-

phora hyalina simplicia vel furcata; conidia hyalina,

aseptata, clavata cum extremis obtusis, pleurumque in

medio constricta 2.0-4.5(5. 0) x l-. 0-2.0(2.5)u, solitaria

dein in muco aggregata"

Hab. in ligno et cortice Pini banksianae

Perí,thecia superficial on wood or inner bark tissue;

in culture, developing on superficial mycel-ium or embedded

in the agar med-l'-um; bases dark brown to black, g'1obose,

50-100p in diameter, outer layer of the peridium composed

of thick-walled, more or l-ess isodiametric cel-ls, 2.0-7.0u

in diameter; necks dark brown to black, paler near the

apex, tapered, crenulate at the margins, straight or cur-

ved, (100)125-175(200)u 1ong, 1B-30p wide at the base,

6.0-11p at the tip, composed of laterally-fused, thick-

walled hyphal elements, I.5-2.0u wide, which terminate in

a truncate apex; thick septa, more or less coincident in

adjacent hyphal elements, give the neck an appearance of

having dark bands alternating with paler areas i ostiolar

hyphae hyaline, cylindrical or tapered towards the tips,

straight or curvcd., parallcl or slightly divergent,

10-20U 1ong, 1.0-1.5u wide at the base. Asci B-spored,
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evanescent, clavate when yorlng, broadly fusiform when

mature, 7.0-9.0 x 1"5-4.5U. Ascospores hyaline, I-celled,

lunate with obtuse ends in side view, acicular in plan

view, globose in end view , 2.5- 4 .0 x 0. 7-1. 0u , encl-osed

in a hyaline gelatinous sheath; sheath appearing falcate

in side view, âcicul-ar in plan view, 6.0-9.0 x 1.0-1.2U"

Perithecia develop on autoclaved wood and on agar

media in 2-3 weeks.

CoLonies on agar white, cottony, becoming glistening

due to masses of conidia in slime; agar not pigmentedr or

developing brown areas in older cultures; growth rate

j-ntermediate. MyceLium superficial and immersed. Hyphae

hyaline, septate, thin-walled, 0.5-2.5V wide, becomingi

thick-walled in regions of developing perithecia. Conidi-

ophores hyaline, macronematous or semi-macronematous,

mononematous, unbranched or branched" Conidiogenous ceLLs

polyblastic, terminal, integrated, cylindrical, sympodial,

1.0-2.0u wide. Conidia hyaline, l--cel-1ed, clavate, ob-
'lnnn r^ri l-h nlr{-rrco anÄc 

^r 
nrzniÄ f rarnronJ-lr¡ r^ri f h ¡ q'l ìnl'r{-I\J.tI!| WILII \JULUÐç çrIuJ t v! UVUIU, IIC\iuçrIL¿J wIu¡¡ q J¿IYr¿u

median constriction, 2.0-4.5(5.0) x f.0-2.0(2.5)U, formed

solitarily but becoming aggrcgated in slimy heads"

The perithecia of C. crenulata resemble those of

C. fasciata and C. spinifera in that the lower portions

of the necks have a fasciated appearance and the upper

portions tend to be paler, wit.h celfular detail becoming

indistinct. C, crenulal;a, however, is readily distingui-
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PLATE TTT

Cerato cy stis cvenuLata WIN (M) 7 0-I7

Figs. a-b Perithecia (x500)

Figs. c-d Apices of perithecial- necks (x1000)

Figs. e-f Ascospores (x4000)

Fig. g Conidia (x4000)

Fig. h Branched conidiophore (x1000)

Figs. i-k Conidiogenous cells (x4000)
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shed from these latter two species by its short asco-

spores, longrer ostiolar hyphae, and larger perithecia.
HOST. OF TYPE: Pinus banksíana.

TYPE COLLECTTON: WIN(M)70-I7 , Sandil-ands Forest Reserve,

Manitoba, Canada, May 24, 1970.

ADDITïONAL SPEC]MENS EXAMINED: tr{IN(M) 69-30 on pieea maz,iana

(with C. europhiordes and C. Leucoearpa).

6. Cez,atocysti,s doTominuta Grif f in, Can. J. Bot. 462 702,

1968. Plate XI, Figs. e-g.

C. dolominuta was first described on the basis of a

single collection and had not been grown in culture ( B ).
rsol-ates have been obtained from Manitoba colrections
which resemble type material of this species in all res-
pects" orr this basis, the conidial state of c. dolominuta

is described as foll-ows:

CoLonies on agar hyaline to white, becoming gliste-
ning due to masses of conidia in cream-colored or whitish
slime; agar not pigmented; growth rate intermediate.

MyceLium superficial and immersed. Hyphae hyaline, sep-

tate, thin-waIIed, 0.7-2.5 wide, becoming thick-walled in
older cultures. Conídiophores hyaline, macronematous,

mononematous, unbranched or consisting of a stipe and

1-3 series of branches arranged in a penicillate fashion,

frequently arising together and then mimicking a syn-

nernan Conidiogenous eeLLs hyaline, polyblastic,
discrete, s1'mpodial, usually curved, tapered towards the
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tip, 10*20U long, 1.0-1.5U wide at the base. Conidia

hyaline, l-celled, clavate to oblong with obtuse ends,

slightly constricted in the middle, 2.5-5.0 x 1.0-1.5U,

formed solitarily but becoming aggregated in slimy heads.

C. dolominuta cannot be distinquished from C. minuta

on the basis of perithecial morphology or the conidial
state. The shorter ascospores, however, are a constant

character that serves to separate it from the latter
species.

SPECIMENS EXAMINED: Ontario: MFB 7636 (=¡aO¡¿ 110152)

Manitoba: WIN(¡¿) 0g¡S on Pinus banksiana (with C. aLba,

C. huntii, C, minuta and C. sagmatospora), 70-24 on P,

banksi.ana, 69-18 on Picea marLana (with C, europLtioì.des ,

C. pseudonigra , C. eaì.nii and C " sa.gmatospoz,a) "

7" Ceratoeystis fasciata sp. nov. Plate IV, Figs. a-n.

Perithecia in culturo agaro non evoluta, in ligno

sterili evoluta, globosa, atroJrrunnea vel nigra, 50-85p

diam; collum atrobrunneum pallidius versus apicem,

rectum vel curvatum, contractum, 50-100U Ìongum, âd basim

15-25p, ad truncatum apicem 5.0-6.0U latum; hyphae ostio-
lares hyalinae, cylindricae, rectae, parallelae vel con-

vergentes, 4.0-6.0U longae et 0"5-0"7U diam; asci clavati
vel elliptico-fusiformes, evanescentes, octospori, 12-16

x 2" 5-3.5Ui ascosporae hyalinae, aseptatae, a latere con-

spectae falcatae cum extremis obtusis, superne fusiformes,

ab extremo non visae, 5.0-8.0 x 0.5-1.0p, cum vagina gela-
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tinosa; vagina fal-cata a latere conspecta, superne aci-
cularis, cum extrcmis attenuatis, 12-16 x 0.7-f.2U.

Coloniae albae; hyphae 1.0-2.0U diam, hyalinae, super-

ficiales vel immersae, septatae, parietibus tenuibus;

conidiophora hyalina, simplicia vel- verticillate fur-
cata; conidia hyalina, aseptata, clavata vel oblonga cum

extnemis obtusis, 2.5-7.5 x 1.0-2.0V; endoconidia oblonga

cum extremis obtusis, 2.5-3"0 x 1"5-1"7u.

Hab. in ligno Pseudotsugae menziesii.

Perithecia superficial on wood or on inner bark

tissue; bases globose, dark brown to black, 50-B5U in
diameter, outer layer of the peridium composed of thick-
walled, irregiularly-shaped, interlocking cell-s, 2"5-8. 0U

in diameter; necks dark brown, paler at the tip, tapered

towards the apex. straight to curved, 50-100U long, 15-

25¡r wide at the base, composed of parallel, thick-walled,
lateral-ly-fused, hyphal elernents, 2. 0-2. 5U wide, which

become indistinct in the disLal- portion of the neck and

terminate in a truncate apex 5.0-6.0U wide; thick septa,

which are more or less coincident in adjacent hyphal ele-
ments, give the l-ower part of the neck an appearance of

having dark bands alternating with lighter areas; ostio-
lar hyphae hyaline, cylindrical, straight, paralJ-e1 or

convergent, 4"0-6"0 x 0.5-0.7U" Asci B-spored, evanes-

cent, clavate when young, elliptic-fusiform when mature,

12-16 x 2. 5-3 . 5u. Aseospores hyaline, 1-ce11ed, falcate
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with obtuse ends in side view, fusiform in plan view,

end view not seen, 5.0-8.0 x 0.5-1"0u, enclosed in a

hyaline gelatinous sheath attenuated at the ends; sheath

appearing falcate in side view, acicular in plan view,

12-16 x 0.1-1.2v. The spores are excruded from the ost-

iole in a thin, thread-like cirrhus.

Perithecia not produced on agar but develop abund-

antly in approximately 3 weeks on autoclaved pine.

Colonies on agar hyaline to white with sparse aerial-

mycelium; agar not pigmented in young culture, developing

slate gray areas in aging cultures; growth rate interme-

diate. Ì4yceLium superficial and immersed. Hyphae hya-

1ine, septate, thj-n-wal-1ed, 1. 0- 2.0V wide . Conidzophores

semi-macronematous, mononematous, mostly unbranched,

occasionally verticillately branched" Conidiogenous ceLLs

hyaline, polyblastic, terminal, integrated, sympodial,

cylindrical, I.0-l-.2v wide. Conidía hyaline, l-celled,

clavate or oblong with obtuse ends, frequently slightly

constricted medially, 2.5-7"5 x 1.0-2.0U; oblong endo-

conidia with obtuse ends, 2.5-3.0 x 1"5-1.7U, observed

i n qe\/êrâ I hrznha r- - mef hnd of liberation not determined ., ¡rrç

The perithecia of C. fasciata are very similar to

those of C. spinif ez,a, but have larger bases and longer

necks. Thc ascospores (including shcath) arc longer,

and it is the only spccies in this group that produccs

endoconidia. The similarity of 'L.his species to C. cre-



34

PLATE IV

Cerato cy stis fas eiata WIN (M) 71-3 0

Figs" a-b Perithecia (x500)

Figs" c-d Perithecial necks (xl000)

Fig" e Asci (x2000)

Figs. f-h Ascospores (x4000)

Figs" i-j Unbranched conidiophores (x2000)

Fig. k Endoconidia (x2000)

Figs. l-m Conidiogenous cells (x4000)

Fig" n Conidia (x4000)
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nula.l;a. has already been mentioned

crenuLata) "

(see discussion of C,

HOST = Pseudotsuqa menziesii.

TYPE COLLBCTION: WIN(M)7I-30, Seymour Arm, B.C. Canada,

August 24, I97L.

8. Cez,atocystís Longispona sp. nov. Plate V, Figs. a-j.
Perithecia globosa vel subglobosa, atrobrunnea vel

nigra, 40-100U diarr,; collum atrobrunneum vel nigrum, ad

apicem contractum, rectum, 30-75U longum, âd basim

25-35U latum, âd obtusum apicem 13-1BU; hyphae ostiolares
hyalinae, convergentes, âd apicem obtusum contractae,

2.0-5.0U longae, âd basim 1.0-L"2U diam; asci non visi;
ascosporae hyalinaer âseptatae, a latere conspectae fal-
catae cum extremis obtusis, superne fusiformes, ab exL-

remo non visae, 7.0-13 x 0"7-1.0p, cum vagina gelatinosa;

vagina falcata a latere conspecta, superne acicularis cum

extremis attenuatis, 13-20 x 1.0-I.2V. Colonj-ae albae;

hyphae 0.7-2.5v diam, hyalinae, superficiales ve1 immersae,

parietibus tenuibus; conidiophora hyalina, simplicia;
conidia hyalina, aseptata, clavata, T- ve1 Y-formia,

4.0-13 x 1" 5-2.5u"

Hab. in liqno Pini banksianae

Peril;hecia superf icial on wood, in culture, develo-

ping on superficial mycelium or embedded in l-he agar

mediumi bases dark brown to black, globose to subglobose,

40-100p wide, outer laycr of the peridium composed of
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thick-walled, more or l-ess isodiametric ce1ls, 3.0-10u
in diameter; necks dark brown to brack, tapered towards

the apex, straight, 30-75p long, 2s-35¡r wide at the base,

13-18p near the tip, composed of parallel, thick-walled,
laterally-fused, septate hyphal elements which terminate
in an obtuse apex; ostiolar hyphae hyaline, tapered to_
wards obtuse tips, 2.0-5.0p 10ng, 1.0-1.2u wide at the
base, formed by elements underlying those comprising the
outer layer of the neck, converging to form a rounded

cap at the apex " Asci not seen. Aseospoï.es hyaline,
l-ceIIed, falcate with obtuse ends in side view, fusi-
form in plan view, end view not seen, 7.0-r3 x 0.7-r.0u,
enclosed. j-n a hyaline gelatinous sheath; sheath attenu_
ated at the ends, appearj-ng falcate in side view, aci-
cular in plan view, 13-20 x 1.0-1.2u. The spores are ex-
truded through the ostiole in a thin thread-like cirrhus.

Perithecia deverop singly or in groups on autocla-
ved wood or agar medium in 1O-I4 days.

CoLonies on agar hyaline, appressed; agar not pig_
mented; growth rate slow. MyeeLium superficial and imm-

ersed. Hyphae hyaline, thin-walled, septate, 0.7-2.5U
wide " conidiophones micronematous, mononematous . coni-
diogenous ceLLs hyaline, polyblastic, terminal, inte-
grated, sympodial, c¡¡lindrical, 1 " O-2. 0u wíde.

hyaline, l-celled, clavate, T-shaped, or y-shaped,

4.0-13 x 1.5-2.5u
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PLATE V

Cerato cy stis Longispora WIN (M) 7L-07

Figs" a-b Perithecia (x500)

Fig" c Perithecial neck and apex (x1000)

Figs" d-f Ascospores (x4000)

Fig. g Conidia (x2000)

Figs. h-i Conidiogenous cells (x4000)

Fig. j Conidia (x2000)
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those of other species in this group by their short,

rounded ostiolar hyphae, and tapered necks. In culture
this sÐec-ies'ie o:qìlrz iÄoallfjerl bv its'loncr frrsìfnr¡¡¡rvr¡Y ! uJ rrv!

conidia vvJtich develop into T- and Y-shaped forms.

HOST z Pínus banksiana

TYPE COLLECTION: WIN (M) 7I-07 (with C. deltoideospot,a

C. minima and C. tubícolLis), Sandilands Forest Reserve,

Manitoba, Canada, May B, I97L.

ADDITIONAL SPECIMENS EXAMINED: none to date.

9. Ceratocysl;ís mínima sp.nov. Plate VI, Figs. a-k"

Perithecia globosa, atrobrunnea ve1 nigra, 40-75(85)U

diam; collum breve, conicum, 10-25p longum, ad basim

20-30U latum, âd obtusurn apicem l-4-1BU; hyphae ostiolares

hyalinae vel pallido-brunneae, aciculares, convergentes,

5.0-15p longae, âd basim 1"0-1.5U diam; asci late fusi-
formes, evanescentesf octospori, I4-L6 x 3.0-4.0U; asco-

snôrâc hva'l i n:o ¡qan'l-:{-¡o = 'l ={-ara ^^nSÐe¡-1t.Ae al I arr-Ðyv!qç lrj qIIlIOg t OògIJl-dLO(: t O. ICTLt:IË \-\Jlrrl/evLqv qrrqr

toideae vel falcatae cum extremis truncatis, superne cy-

lindricae vel fusiformes cum extremis truncatis, ab ext-

remo non visae, (3.0)4"0-6.0 x 0.7-1.0U, curn vagina gela-

tinosa; vagina falcata a latere conspecta, superne acicu-

laris, 11.5-16 x 1" 0-f.2U. Coloniae albae; hyphae 0"7-

4"0U diam, hyalJ-nae, superficiales vel immersae, parie-

tibus l-enuj.bus ve1 crassis; conidiophora hyalina, simpli-

cia vel penicillate furcata; coniclia hyalina, ascptata,
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clavata vel oblonga cum extremis obtusis, pleurumque

in medio constricta"

Hab. in liqno Pi,ni banksianae.

Pez'ithecia dark brown to b1ack, superficiat on wood;

in culture, developing mostly on superficial mycelium;

bases globose, 40-75(85)U in diameter, outer layer of the

peridium composed of thick-wall-ed, polygonal ce11s,

2"5-7.0V in diameter; necks short, conical, 10-25U long,

20-30U wide at the base, 14-1Bp near the apex, composed

of thick-walled hyphal elements, 2.0-2.5V wide, which

terminate in an obtuse apex; ostiolar hyphae light brown

to hyaline, acicular, 1. 0-t " 5U thiclc at the base, 5. 0-

15U long, converging to form a narrow opening" Asci,

B-spored, evanescent, broadl-y-fusiform, 14-J.6 x 3. 0-4" 0p.

Ascospores hyaline, l-celled, allantoid or falcate with

truncate ends in side view, cylindrical or fusiform with

truncate ends in plan view, end view not seen, (3.0)4"0-

6.0 x 0.7-1.0U, enclosed in a hyaline gelatinous sheath;

sheath appearing falcate in side view, acicular in plan

view, 11"5-16 x 1.0-1.2U. The spores are extruded through

the ostiole in a narrow cirrhus"

Perithecia develop in abundance on autoclaved wood

and on agar in 7-10 days.

CoLonies on agar cotl-ony, white, becoming glistening

due to masses of conidia in slime; agar not pigmented.

Mycel.ium superf icial and imrnersed. Ilyphae hyaline, sep-
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tate, thin-walled, or thicl<-walled with a granular coat-

Lng, 0.7- 4.0U wide . Conidiophores hyaline, macronematous

or semi-macronematous, mononematous, üp to l00U long,

unbranched or penicillately branched; stipe and branches

composed of thick-wal-led, cylindrical, ova1, pyriform,

or globose cells, 4. 0-15 x 1. 5-8. 0U . Conidiogenous ceLLs

polyblastic, discrete, sympodial, tapered, 1. 5-2. 0U

thick at the base, 0.7-1.0 at the tip, arranged peni-

ci11ate1y on the branches. Ccnidia hyaline, 1-celIed,
¡i

clavate or oblong with obtuse ends to slight.ly constric-
ted in the middle, 2"5-5.0 (8.0) x 0.7-1.5 (2.0)u.

C. mi.nima Ís a common species on pine and appears

to be secondary in succession to C. minuta. The short-

necked perithecia separate it from the latter species.

It may be confused with C. pa.Tua,t a short-necked species

which occurs on balsam fir. The ascospores (excluding

sheath) of C. pa,r1ua,t however, are longer and have obtuse,,

ends whereas those of C. minima have truncate ends. In

culture, C. parua is recognized by the conidiogenous cel-1s

which produce conidia sympodially in a 'looser spiral,

giving the cells a zig-zag appearance; the conidia of

C. minima are produced in a I tight' spiral and ''rhe coni-

diogenous cells resemble phialides (compare figs. i-j,

Pl-ate VIff and figs h-i, Plate VI). Another species with

which C. minima may be confuscd is C. pallidobrunneq..

The latter, however, occurs only on dcciduous hosts and

produces curved conidia.



4L

PLATE VI

Ceratocystis mínima WIN(M) 69-37

Figs. a-b Perithecia (x500)

Figs. c-d Perithecial necks (x1000)

Fig. e Ascospores (x4000)

Fig. f Ascus (x2000)

Fig. g Branched conidiophore (x1500)

Figs. h-i Conidiogenous cells (x4000)

Fig. j Mycel-ium on agar (xI500)

Fig. k Conidia (x4000)
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HOST OF TYPE z Pinus banksiana.

TYPE coLLECTToN: I/ürN(M) 69-37, sandirands Forest Reserve,

Manitoba, Canada, June 6, 1969.

ADDTTTONAL SPECTMENS EXAM]NED: Manitoba: wrN(M) 69-56

on Pinus z'esinosa (with c. deltoideospoï,a and c. tubi-
coLLis), 7L-07 on p. banksiana (with c. d.eLtoid.eosporq.

and c. tubicolLis) , 71-03 on p . Tesinosa (with c, a.e-

quioaginata); ontario: TRTC 33703, 34665 on p. syLues-

tris; 3370r, 45754 on p. stnobusì 39554, 45753 on p. ban-

ksiana.

10. Cez.atoeysti.s mt-nuta (Siem. ) , Hunt, Lloydia L9:49,
1956. Plate XI, Figs. h-i.

=)phiostoma m-Lnutum Siem., planta pol-onica 7 (3):23,
1939 "

several Manitoba collections of c. minuta exhibit
perithecia with hyaline bases and buff-colored necks,

and this characteristic lack of pigrmentation persi-sts
in perithecia produced from cultures gfrown on agar.
sj-nce the cul-tural characteristics and perithecial mor-

phology do not otherwise differ from those of other
collections of c, minuta , this lack of pigrmentation is
not considered sufficiently significant to warrant
placing these collections into a separate taxon.
MANTTOBA HosTS z Abíes balsamea, picea mariana, pinus

banks¿ana.

SPECI¡4ENS EXÄMINED: Manitoba: WrN(M) 69-43 (with C. ips) ,
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69-35 (with C. aLba, C. doT.orninuta, C. hunt;ií, C. sag-

matospora) , 7L-26 (with C. coronata) , 7I-27 (with C.

coLumnaris), 69-I7; Ontario: TRTC 33703, 337'73, 33774r

33775, 3466La, 34662, 34665a, 36266a, 36294, 34599b,

39531, 45754.

11. Ceratocystis paLLidoby,unnea sp. nov. Plate Vf I,

Figs. a-k.

Perithecia globosa, pallido-brunnea vel- brunnea,

40-60U diam; collum pallido-brunneum vel brunneum,

cylindricum vel contractum, rectum vel curvatum, f5-

35(60)U longum, ad basim L5-25(35)U l-atum, âd apicem

10-13 (fB)U; hyphae ostiol-ares hyalínae vel pallido-brun-

neae, aciculares, rectae, parallelae vel convergentes,

7.0-16p longae, âd basim 0"5-1"0U diam; asci late fusi-

formes vel eIIípsoidei, evanescentes, octosÞori, 15-20 x

5.5-7.0Ui ascosporae hyalinae, aseptatae, a latere cons-

pectae allantoideae vel fafcatae cum extremis truncatis,

superne cylindricae ve1 fusiformes cum extremis truncatis,

ab extremo non visae, (3.5)4.5-7.5 x 0.7-I.0U, culn vagina

gelatinosa; vagina falcata a ]atere conspecta, superne

acicularis, (12) I 4-L6 x 1.0-L.2U. Coloníae albae;

hyphae 0 " 5- 2.0 (2 . 5 ) u diam, hyalinae, superficiales veI

immersae, septatae, parici-ibus tenuibus vel crassis, extra

granularibus; conidiophora hyalina, simplicia vel- penici-

Ilatc furcata; conidia hyalina, ascptata, allantoiclca ve1

oblonga cum extremis obtusis, (2.5)3.0-4.5(5.0) x 0.7-1.2U
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HaÌ:. in ligno et cortice interno populi tremuloidis,
Perithecia pale to middle brown, superficial on

wood or embedded in layers of inner bark tissue; in
culture developing mostly on superficial mycerium; bases

globose, 40-60¡r in diameter, outer rayer of the peridium

composed of thick-walled, irregularly-shaped cells , 2.5-
10 x 2.0-7.0U; necks cylindrical or tapered towards the

apex, straight or occasionally curved, 15-:S(60)U long,

L5-25(35)p wide at the base, 10-13(lB)u near the apex,

composed of thick-wa1l-ed, rectangular cell-s, 3.5-7.5 x

2.0-2.5u; ostiolar hyphae hyaline to pale brown, aci-
cul-ar, straight, parallel or convergent, 0.5-1.0U thick
at the base, 7.0-16u long col-lectively, formed from cel-l-s

comprising the outer layer of the neck. Asei B-spored,

evanescent, broadly fusiform or ellipsoidal, l5-20 x 5.5

-7. 0u . Ascospor¿es hyaline, 1-cell-ed, allantoid or f alcate
with truncate ends in side view, cylindrical or fusiform
with truncate ends in plan view, end view noc seen, (3.5)

4.5-7.5 x 0.7-1.0U, enclosed in a hyaline gelatinous

sheath; sheath appearing falcate in side view, acicurar
in plan view, (f2)14-16 x 1.0-L.2u.

Perithecia develop sparsely in agar cul-ture i_n 2-3

weeks.

CoLonies on agar appressed, hyaline, glisteninq due

to masses of conidia in sl-ime; agar not pigmentcd. Myce-

L'tutn supcrf icial and immersccl . IÌyphac hyalinc, septate,
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thin-wal1ed, or thick-wall-ed with a granular coating,

0.5-2.0 (2.5) u wide. Conidiophores macronematous or semi-

macronematous, hyaline, up to 50U long, unbranched or

penicillately branched to form a stipe and l-3 series of

branches. Conídíogenous ceLLs polyblastic, discrete,

slrmpodial , tapered, l. 5- 2.0V thick at the base , 0.'7-1. 0U

at the tip, arranged penicitlately on the branches. Co-

nidùa hyaline, I-cell-ed, âllantoid or oblong with obtuse

ends, (2.5)3.0-4.5(5.0) x 0.7-I.2V.

Whil-e the perithecia of C. paLLidobrunnea are simi-

lar to those of C. minima they are usually paler in color

and their ostiolar hyphae do not converge as sharply"

Cultures of C. paLLidobrunnea do not produce perithecia

on autoclaved wood and only sparingly on agar, whereas

cultures of C. minima produce abundant perithecia on these

two substrates. The conidia of C. paLLidobz,unnea d.if f er

from those of C. mini-ma in that they are f requently

curved while those of the l-atter species are not"

The cultural characteristics, coloration of the peri-

thecia, and the shape of the conidia, are the basis for
separating C. paLLidobrunnea from C, minima,

HOST: PopuLus l;remuLoides

TYPE COLLECTION: WIN (M) 69-14, Ducl< Mountain Provincial
Forest, Manitoba, Canada, May 2I, L969"

ADDITIONAL SPECIMENS EXAMINED: Manitoba: WIN(M) 69-26,

69-ZB (with C. pilif era) i 69-64 (with C. tremulo-auy,ca) ¡
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PLATE VII

Ceratocystis paLLidobrunnea WIN (M) 69-f4

Fig. a Perithecia (x500)

Figs. b-c Perithecial- necks and apices (x1000)

Figs. d-f Ascospores (x4000)

Figs. g-h Asci (x2000)

Fig. i Mycelium on ag.ar (x1500)

Fig. j Conidiogenous cel1s (x4000)

Fig. k Conidia (x4000)
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69-L2, 69-39, 69-63, 7O-09 (with C. crassiuaginata)¡
7a-L6 on Fraæinus nigz.a (with c " spinuLosa, c. cz,as si-
uaginata); 70-15 on popuLus baLsamifena (with c. cnassi-
uaginata).

L2" Ceratoeystis pa.TDa sp. nov. plate VIII, Figs. a-k.
Perithecia globosa, atrobrunnea vel nigra, 60_90U

diam; collum atrobrunneum vel nigrum, conicum vel cylin-
dricum, 15-30 (45) U longum, âd basim 20-45V Iatum, âd

obtusum apicem L2-24v¡ hyphae ostiolares hyalinae, recrae,
aci-culares , converg'entes , 5. 0-15¡r longae, ad basim 1. 0-

2"0u latae; asci juveniles subglobosi ve1 cravati, 8.0 x

3-0u, asci maturi non visi; ascosporae hyalinae, asepta-
tae' a latere conspectae falcatae, superne fusiformes,
ab extremo non visae, 5.5-10 x 0.7-1.0p, cum vagina ge1-

atinosa; vagina falcata a l-atere conspecta, superne aci--
cularis vel sigmoidea, L2-I5(18) x 1.0-1.5U. Coloniae
arbae; hyphae 0.5-f.5u diam, hyalinae, superficiales vel
immersae, septatae, parietibus tenuibus;,conidiophora
hyalina, simplicia vel furcata; conidia hyalina, aseptata,
clavata, 2.5-4.5 x 0.7-1.5U, solitaria, acropleurogena

dein in muco aggregata.

Hab" in cortice interno Abieti.s baLsamea.e.

Peri.thecia dark brown to bIack, ceIlular detail
visible only when the perithecia are bleached, super-

ficial on inner bark of Ahies balsamea., in culture deve-
loping on superficial mycerium or embedded. in the agar
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mccliurn; bascs globosc, 60-90u in diamcter, outcr layer
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elements , 1" 0- 2 " 5V wicle, and thicl<-v,'altcd, irregularly-

shapcd, intcrlocking cells with a maximum length of \2"5¡t

and a minimum width of 2"5V; nccks conicaÌ or cylindrical,

15-30(45)U long, 20-45V wide at the base, I2-24¡t at the

tip, composcd of thick-walled, rectangular cclls, 2"5-

5"0 x 1.5-2"5v, which terminate in an obtuse apex; ost-

iofar hyphae hyalineo straight, acicular, converging to

form a narrow opening, 5.0-l5U long, 1"0-2"0U wide at the

base, formed by elements internal to those comprising the

outer layer of the neck" Asci evanescent, subglobose

to clavate when young, up to 8.0 x 3"0Ir; mature asci not

seen" Ascospores hyaline, 1-ce1Ìed, falcate in side view,

€rrcirnrm jn ^lan view, 5.5-10 x 0"7-1"0U, end view not

seen, surrounded by a hyaline geÌatinous sheath; sheath

appearing falcate in side vierv, acicular or siqmoid in

n] an r¡'i or.z I ?-15 (IB) x I" 0-1" 5U. The Spores are extruded

from the ostiol-e in a hyaline, thread-like cirrhus "

Perithecia develop .on pablum agar and on autoclaved

\^/ood in 3- 4 r.veel'.s 
"

Coloníes on agar compact, cottony, hyaline or white;

agar not pigmented " Ily c e 7,ium super f icial and immers ed.

Ilyphae hyaline, thin-waf 1ed, septate, 0" 5-1.5U wide"

Conidiophores macronematous, mononematous, hyaline, un-

branched or branched; branchcs usually in I-2 scrics;
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PLATE VII]

C erato cy s tis par,Ð a. WIN (M) 7 L-2L

Figs. a-b Perithecia (x500)

Fig. c Perithecial- neck (x1000)

Figs" d-f Ascospores (x4000)

Fig. g Unbranched conidiophore (x2000)

Fig. h Branched conidiophores (x1500)

Figs. i-j Conidiogenous cells (x4000)

Fig" k Conidia (x4000)
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stipes up to 30 x 6.0ur composed of L-4 cells. coni_
diogneous ceLLs polyblastic, integrated, 1-3 per branch,
slrmpodial, hyaline , cylindrical-, 15_40 x 0.7_l_.5U.

conidia formed solitariry but become aggregated in srimy
heads up to 20u in diameter, acropleurogenous, hyaline,
clavate | 2.5- 4.5 x 0. 7-1. 5p .

The simi]arity of c, parua to other short-necked
species in this group has already been mentioned (see

discussions of c. eonieicoLLis and c. miníma).
HOST z Abies baLsamea

TYPE COLLECTTON: WIN(M) 7L-2I (witn C. eoncentt,ica) , San_

dilands Forest Reserve, Manitoba, Canada, May B, Ig7I.
orHER coLLEcrroNS EXAMTNED: ontario: TRTC 4575r ( with
C. conícíeoLLis) 

"

13- ceratoeystis spiní,f ez.a sp. nov. plate rx, Figs. a-k.
Perithecia in cultura non evoluta, g.lobosa, atro-

brunnea vel- nigra, 35-60u diam, spinuris palrido-brunneis
2.0-25p longis et 1.0-2.0u ratis ad basim ornata; corlum
atrobrunneum pallidius versus apicem, rectum ve1 curvatum,
contractum, 45-60u longum, ad basim L2-r7p, âd truncatum
apicem 3.5-5.0U latum; hyphae ostiolares hyalinae, rectae,
contractae, parallelae ve1 divergentes, 5.0U longae, âd

basim 0 - 7-1" 0p diam; asci cl-avati vel elliptico-fusiformes,
evanescentes, octospori, l0-r1 x 2.5-4. 0u; ascosporae

hyalinae, aseptatae, a latere conspectae falcatae cum

extremis obtusis, superne fusiformes, ab extremo non
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visae, 5.0-6.0 x 0.7-1.0U, cum vagina gelatinosa; vagina

falcata a latere conspecta, superrle acicularis, 8.5-]l x

0.7- I. 0U. Coloniae albae; hyphae 0.7-2.5V diam, hyalinae,

superficiales vel immersae,,septatae, parietibus tenui-

bus vel- crassis; conidiophora hyalina, simplicia ve1 fur-

cata; conidia hyalina, aseptata, solitari-a, acropleuro-

gena, clavata vel ovoidea, 2 " C-5.0 x 1. 5-2. 0u.

Hab. in cortice pini banksianae

Perithecía superficj_a1 on inner bark and on cork

tissue in insect galleries in barki bases globose, dark

brown to black, 35-60U in diameter, outer layer of the

peridium composed of thick-waIled, more or l-ess isodia-

metric cell-s, 2.0-7.0U in diameter, frequently ornamen-

ted. with a variable number of pale-broivn, thick-watled.

blunt spines, 2.0-25 x l-.0-2.0V; necks dark brown, paler

near the apex, straight or curved, tapered towards the

tip, 45*60U long, L2-17p wide at the base, composed of

parallel, thick-walIed, laterally-fused, septate hyphal

el-ements which terminate in a truncate apex 3"5-5.0u

wide; thick septa which are more or l-ess coincident in

adjacent hyphal elements give the lower portion of the

neck an appearance of having dark bands alternating with

lighter areas; ostiolar hyphae, lvhen present, hyaline,

straight, tapering towards the tips, parallel or convcr-

gent, üp to 5.Oti lonq , 0.7- 1.0U wide at the base . Asci

B-spored, evanescent, cLavate wiren young, elliptic-fusi-
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form wlren mature. 10-r1 x 2.s-4.5u . Asco{ipores hyaline,

1-celled, f al-cate with ol¡tuse ends in side view, fusiform

in plan view, end view noi: seen, 5. 0-6. 0 x 0. 7-I. 0u ;

enclosed in a hyaline gelatinous sheath, attenuated at the

ends: she¡J-h falcate in side r¡'i ew- ¡r.ìr-trlar in nlan ru¡ruJ, r¡ruqurr IdIL:dUg 1IÌ 5l-*- "/l-eW,

8.5-11 x 0.7-I.2u.

Perithecia not produced in agar culturei several
perithecia developed on autoclaved pieces of Abíes baL-

samea in 2 months but not on pinus banksiana.

CoLonies on agar hyaline to white, cottony or appre-

ssed; agar not pigmented except for brown areas develo-

ping in older cultures; growth rate slow. Mycelíum super-

ficial- and immersed. Hgphae hyaline, septate, thin-wat-

led, or thick-walled with a granular surface, 0.7-2"5V

wide. Coni.díophores hyaline, macronematous, mononematous,

unbranched or branched" Conidiogenous celLs polyblastic,

terminal, discrete, cylindrical, sympodial, 0 "7-1. 0U wide.

Conidia hyaline, I-celled, acropleurogenous, clavate to

ovoid, 2.0-5.0 x 1.5-2.0U; conidia produced along the

sides of the conidiogenous cell-s formed on short, broad.

denticles.

The similarity of C. spinifez,a to other species in

this group has already kreen mentioncd (see discussion of

C. crenulata and C.' f asciata) . It seems most cJ-osely re-

lated to C. fasaiata in that the perithecia of this species

and C. spinifera are very similar except for the smaller
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PLATE IX

Ceratocysl;is spinif era WIN (M) 71-07

Figs. a-b Perithecia (x500)

Fig. c Perithecial neck (xI000)

Fíg. d Neck apex (x2000)

Fig. e Ascospores (x4000)

Figs. f-g Conidiogenous cells (x4000)

Fig. h Conidia (x4000)

Figs. i-j Conidiophores and conidia (x1500)

Fig. k Conidiogenous cells showi_ng terminal- and

intercalary production of conidia (x4000)
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size of those of the l-atter species. cultures of c. spi-
nif et'a appear to have different physiological ,"n..rrr"*ents
for perithecial production than those of c. faseùata
since only a few perithecia \^/ere obtained from inoculations
of c. spinifera onto autocraved wood, whire cultures of
c. fascdata produced abundant perithecia on the same

substrate.

The differences in size of the perithecia, length
of the ascospores, and cultural characteristics, are the
basis for separating c, spinifena and c. fasciata.
HOSTz Pinus banksiana.

TYPE COLLECTION: WIN(M) 7L-07, Sandilands Forest Reserve,

Manitoba, Canada, April_ 10, Lg7L.

ADDTTTONAL SPECTMENS EXAI,ITNED: Manitoba: wrN(M) 69-4s,
7L-02, 7I-04.

L4. Ceratoeystis spinulosa Griffin, Can. J. Bot. 462

7I3, 1968. Plate X, Figs. a-d.

c- spinuLosa was described on the basis of the per-
fect state. cultures have been obtained from a Mani toba

collection which resembles the type material of this spe-

cies in all respects and, on this basis, the conidial
state of C. spí,nulosa is described as follows:

coLonies on agar hyaline to white, becoming glis-
tening due to masses of conidia in slime; aglar not pig-
mented in young cultures, becoming pigrmented slate gray

in old curtures; growth rate srow " MyeeLium superficial
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PLATE X

Additional ill-ustrations of Ceratocystis spp.

of the Minuta Group

Fig. a C. spinuLosa WIN(M)70-16. Perithecia (x500)

Figs. b-c C. spinuLosa WIN(M)70-L6. Conidiogenous cells

and conidia (x4000)

Fig. d C. spínuLosa WIN (M) 70-L6. Conidia (x4000)

Fig. e C. aLba WIN(M) 69-35. Ascospores (x4000)

Figs. f-g C. aLba WIN(M)69-35. Perithecia growing on

perithecial necks of C. huntii. (x250)

Fig. h C. ochracea I{Fle_ 7638. Apex of perithecial neck

(x1000)

Figs" i-j C. ochracea MEB 7638. Ascospores (x4000)

Figs. k-I C. faLcata TRTC 33037. Ascospores (x4000)
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PLATE XI

Additional illustrations of Cez,atocystis spp.

of the Minuta Group

Fig. a C . cras síu agínata WIN (I\f ) 69-39 . perithecial

neck (x1000)

Figs" b-c C. crassíuaginata WIN(M) 69-39" Ascospores

(x4000)

Fig. d C. palLida MFB 7639. Perither:i al ncr:k ârrex

(x1000)

Fig. e C, doLominuta WIN (M) 69-18. perithecial- neck

(x1000)

Fig. f C. doLominuúø WIN(M)69-lB. Ascospores (x4000)

Fig" g" C. doLominuta WIN(M)69-18. Conidia and asco-

spore (x4000)

Fig. h. C. minula WIN (M)7I-26" Perj-thecial necks (xI000)

Fig. i. C. mínuta WfN @)7I-26" Branched conidiophore
(x2000)
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and immersed. Ilyphae hyaline, septate, thin-wallec1,

1.0-2.0u wide" conidi.opho,es micronematous or macro-

nematous, mononematous, unbranched or sparingly bran-

ched ín a verticirlate manner. conidiogenous ceLLs

polyblastic, integrated or discrete, terminal, sympodial,

tapered towards the tips, 1.5-2.0V wide at the base

conidia hyaline, 1-ce11ed, clavate with a median consrr-
iction, T-shaped, y-shaped, globose, or subglobose,

2.5-5.5(7.0) x I"2-2.0u.
SPECTMENS EXAMTNED: ontario: MFB 7640 (=DAOM rr015t)
Manitoba: Wf N (M) 70-16 on Fz,ar.Lnus nigt,a (witfr C. cr,a.s_

siuaginata, C. paLLidobrunnea) .

The following species have not been found in Maní-

toba but have been examined for purposes of comparison

and are considered to belong to the Minuta Group:

Cez,atocystis faLcata Wright and Cain, Can. J. Bot.

392L226. 1961. Plate xt Figs" k-1. SPECT¡{EN EXAMTNED:

TRTC 33037.

Cez.ato ey stis minuta-bicoLoz, Davidson, Mycopathol.

Mycol. Appl" 28:280. 1966. SPECTMEN EXAMTNED: ctrB R-587.

Cez.atocysl;is ochy,acea Grif f in, Can. J" Bot. 462706 "

1968" Plate x, Figs. h-j. SPECTMEN EXAMTNED: MFB 7638"

Ceral:ocysl;is paLLida Griffin, Can. J. Bot. 46:708.

1968 " P]ate XI, Fig. d. SPECIMEN EXAMTNED: MFB 7 639 "
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Ceratocystí.s stenospora Griffin, Can. J. Bot.

462714. 1968. SPECTMIN EXÄMINED: MFB 7643.

The following species has not been examined but,

from the description appearing in the literature, is

probably referrable to the Minuta Group:

Cez,atocy stis z,el;us i Davidson and Hinds , Mycologia

64:407 " I972.
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KEY TO TFiE SPECIES OF TI{tr IPS GROUP

1. Ostiolar hyphae preseni:

2. Ostiolar hyphae parallel or convergent, l_css than
'l ltrr 1^-^¿wfr ¿u¡¡Y

3. Necks cylindrical, bent or crooked, apex truncate

...... 4. C. curl)icollis
3. Necks tapered, straight. or curved, apex obtuse

C. niqra

2. Ostiolar hyphae parallel or divergent, more than 10U

'l nnn

4 " Necks usually less than 150U

4. Necks usually more than l-50U

( 
^q^^cn^rô Sheath eXtended

form in side or plan view

l" Ostiolar hyphae absent

7 " Length of neck usually less

perithecium, apex truncal-e.

long; conidia deltoid

5. C. deLtoí-deosporla.

long; conidia cl-avate

to form flanges, ossi-

6" Hypha1 elements comprising neck terminating

in an obtuse or truncate apex, ostiolar hyphae

d.evelop from apex B. C, pseudonigra

6" Hyphal elements comprising neck extending into
ostiolar hyphae, apex of neck not sharply de-

fined 2. C. brunneocrinita

5" Ascospore sheath uniform; not forming flanges

1. C. av'bov'ea

than diameter of base of

...9. C, tubícoLLis
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7 - Lcngth of necl< grcater than diameter of l¡ase of
nori l-Ì¡a¡i rrm nl^+,,-.À/çr r Lrrsu_t_ul[[, cfp(Ìx OÐtUSe

B. Ascospore sheath quadrangular or pill-ow-shaped in

side and plan view

9. Base of perithecium brown to black

10. Base of perithecium less than 200u in diameter

6. C. ips

in diameter

C. montia

10. Base of perithecium more than 200u

9. Base of perithecium light colored... C, bícoLor

B. Ascospore sheath ossiform in side or plan view

l-1. Phialoconidia clavate, medially constricted.. 
"

""...7" C. ossiformis

11. Phialoconidia not media]ly constrj_cted

.....3. C. eoLumnay.i,s
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1" Ceratocystis arborea sp. nov. plate XIf, Figs. a-k.

Perithecia globosa, atrobrunnea vel nigra, (75)100-

l5Orr diam. r-ô11Um atfObfUnno¡m r¡a'l nirrrrrm_ ¡-.ônfrar-tllrLJwL1 urqlrr, uu_LILlllt dLIUIJI LlIlr¡uurlr vu_L tlrVr L-..., *_ _*,Iì,

parvum curvatum, 400-800U longum, ãd basim 20-40V, ad

obtusum apicem 12-IBir latum; hyphae ostiol_ares hyalinae,

septatae, divergentes, contractae vel maxima 40U longae,

ad basim 2"0-2.5V diam, âd apicem truncatum 1.0-1"5u

diam; asci juveniles clavati, maturi sub-globosi, eva-

nescentes, usque ad 8"0 x 5.0 ; ascosporae hyalinae,

aseptatae, a latere conspectae et superne oblongae veI
in medio constrictae cum extremis obtusis, ab extremo

conspectae rotundae, 2.0-4"0 x 1.0-1.5p, cum vagina

gelatinosa aequabíl i 0 .2- 0. 5 (1. 5) U crassa. Col_oniae

albae; hyphae 1.0-2.0U diam, hyalinae, septatae, imm-

ersae, parietibus tenuibus; conidiophora in synnemata

aggregata; synnemata hyalina vel pallido-brunnea,

150-250 (3000)U alta et (5)12-75U lata, âd apj-ces atte-
nuata vel dendroidea; conidia acropleurogena, aseptata,

clavata, solitaria dein in muco aggregata, 2.0-I2 x 1.3-

3.0u "

Hab. in l-iqno Piceae marianae.

Pez,ithecia superficial on wood, in culture deve-

loping on superficial mycelium or embedded in the agar;

bases globose, dark brown to black, (75)100-150u in dia-

meter, oute:: layer of thc peridium composed of dark,

angular cc11s, thick-wal1cd in outline, 4-I6U in diametcr;
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necks dark brown to blacl<, tapc::ed, slightly curvcd,

400-800U long, 25-40p wide at the base, l2-l8p at the

tip, composed of paralleJ_, Iatcratly-fused, thick-walled

hyphal elements, 2.0-2.5V wide, which terminate in an

obtuse apex; ostiolar hyphae, when present, hyaline,
septate, divergent, tapered to a blunt tip, up to 40U

Iong, 2.0-2.5U wide at the base, 1.0-1.5U wide near the

tip, develop as extensions from the outer layer of neck

cells and may function as conidiophores. Asci B-spored,

evanescent, clavate when young, sub-globose when mature,

up to 8.0 x 5"0U. Ascospores hyaline, I-ce1led, oblong

with obtuse ends in side and plan view, usuarly mediarly

constricted, globose in end view, 2"0-4.0 x f.0-1.5U,

surrounded by a uniform, hyaline, geì_atinous sheath,

0.2- 0. 5 ( 0. 7 ) U thick; the spores collect in a hyatine

droplet at the tip of the neck" perithecia develop on

agar and on autoclaved wood in 3-4 weeks.

Colonies on agar compact, glistening due to copious

production of conidia in s1ime. Mycelízrnr mostry immersed.,

agar pigmented light. brown. Hyphae hyaline, thin-walled,

septate ' l. 0- 2. 0u wide . conidiophores macronematous , syD-

nematous " Synnemata hyaline to medium brown, 150-250

(3000) x (5)12-75V, individual threacts I" 5-2.0U thick,

twistcd due to helicat growth of indiviclnal i-hrr.arts.

capped by a crcam-colored slime head, pointed at the apex,

or splaycd out to form a strucl-ure resembl-inq a tree.
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PI,ATE XTT

Ceyatoey stis az,borea WIN (M) 69-23

Figs" a-b perithecia (x100)

Fig. c Apex of perithecial neck (xI000)

Figs" d-g Ascospores (x4000)

Fig" h Conidia (x4000)

Fig" i Synnemata (x250)

Fig. j Single conidiophore from a synnema (x1500)
Fig. k Tip of conidiogenous cel_l (x4000)
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conidiogenous ceL'Ls poryblastic, integrated, terminal
becoming interc¿rl ãTy , sympodial , approximately l-. 5U wide.
coniclia formed sol-itarily but usuatly becoming aggrega-
ted in a slimy head, acropleurogenous/ 1_celIed, clavaLe
to broadly clavate, 2 .0-I2 x 1. 0-3. 0U.

The mediall¡,- constricted ascospores, surrounded by

a uniform gelatinous sheath, readily distinguish c. arborea
from al] other species of ce:r,atocystis. The conidial_
state in which the conidiophores develop into 'tree-l_ike'
forms is also distinctive of this species, and is unlike
that of any other species examined. The apices of the
necks, with robusL ostiolar hyphae, somewhat resembl-e

those of c. brunneoez,inita, but the ascospores and the
conidial state readily separate c. anboy,ea from the
latter species "

HOST z Picea mariana.

TYPE COLLECTION: VüIN (M) G9-23 , Duck Mountaj-n provincial
Forest, Manitoba, Canada, May 22, 1969.

ADDTTIONAL SPECIMENS EXAMTNED: WrN(M) 69-20.

2. cez'atocg stis brunneocrinita wríg]nL and cain, can. J.
Bot. 39: 1218t L96L. plate XfX, Figs. a_c.

wright and cain described the gelatinous sheath

which surrounds the ascospores of c. bnunneocz,inita as

being rectangular in shape, but observaLions with a phase

contrast microscope show that the sheath is ossiform in
outl-inc, and is simil-ar to trre sheath found in c. n.Lrtya
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and other species in this group (see Fig. ç, plate XfX) .

MANITOBA HOSTz Abies baLsamee.,

SPECIMENS EXAMINED: Manitoba: WrN(M) 7l_17 (with C. conzci_
eoLLís), 7I-2I (wit.h C. coneentt:iea, C. parua), 7O_35,
7L-28; Ontario: TRTC 3337 9 ,33697 , 33704, 3458L, 45764,
45765, 45766¡ MFB 7379 (with C, minuta), 74L3.
3" cenatocgstis coLumnanis sp. nov. plate xrrr, Figs. a-k.

Perithecia globosa, pallido- vel atrobrunnea,
(60) 120-200 (250)u diam; cor-lum nigrum, rectum ve1 f lexuo-
sum, parum contractum, in agaro 420-750u l0ngum vel in
ligno 2000u longum, ad basim 30-40u, ad apicem r2-20v
latum, pileo hyalino tectum; hyphae ostiol-ares non visae;
asci juveniles clavati, maturi subgl0bosi, evanescences,
octospori, usque 7-5 x 5-0u; ascosporae hyalinae, asep-
tatae, a latere conspectae et superne oblongae cum extre-
mis obtusis, ab extremo conspectae rotundae, 2.5-5.0 x

1"2-1-5u, cum vagi-na gelatinosa; vagina a latere conspec-
ta et superne ossiformis, ab extremo conspecta guadran-
gula, in medio 0.5U lata, in extremis 2.5t) 1ata.
Coloniae albae; hyphae 0.7-3.0u diam, hyalinae, septatae,
parietibus crassis; conidiophora simplicia vel in synne_
mata aggregata; synnemata palrido-brunnea vel brunnea,
200u alta et 100U lata; phialoconidia acrogena, aseptata,
cl-avata ve1 cylindrica, (2.5) 4.0_6.0(7.5) x (1.0)I.5_
2"0(3"5)U, in muco aggregata.

Hab" in ligno et cortice interno pini banksíanae.
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Perithecia superficia] on ivood or embedded in inner
face of bark, in culture devetoping in 2-3 weeks on super-
ficial mycerium or embedded in the agar; bases grobose,
light to dark brown, (60)I20-200(250)p in diameter, outer
layer of the peridium composed of dark, thick-warr_ed
cell-s, 2.5-r2u in diameter, or of thick-walled, vermiform
hyphal el-ements, approxiamtely 2.5U wide; necks bfack,
straight or bent, sfightly tapered , 420_750U 1ong,
up to 2000u when embedded in bark, 30-40u wide at the
base, r2-20p at the tip, composed of straight, multisep-
tate, laterally-fused, hyphal elements , 2.0_3.0U wide,
covered at the apex by a hyaline gelatinous cap; ostio_
Iar hyphae absent - Asci B-spored, evanescent, clavate
when young, sub-globose when mature, attaining a maximum

dimension of 7 "S x 5.01-r . Ascospor,es hyaline, 1_ceIled,
oblong with obtuse ends in side and plan view, globose
in end view, 2.5-5.0 x I.25_1.5U, surrounded by a hyaline,
geratj-nous sheath; sheath ossiform in side and plan view,
quadrangurar in end viewr up to 0.5u thick and flared to
a width of 2"5V at the ends; the spores collect in a

hyaline droplet at the tip of the neck.

coLoníes effuse; ma't agar pigmented medium brown,
pablum agar not pigmented " Ì4aceLiun mostry immersed.
Hypha¿ thin-wal-ted, hyarine, or thick-warredr pare brown,
0'7-3.0u wide" conidt-opvtor.es macronematous or semi-
macroncmatous, mononematous or synnematous. sytt,entata
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PLATE XITI

Cez.al;ocy stis coLumnaz.is Wf N (M) 7L-2j

Figs" a-b Perithecia (x100)

Figs" c-d Apices of perithecial necks (x1000)

Figs. e-f Ascospores (x4000)

Fig" g Conidia (x4000)

Fig" h col-umnar masses of phialoconidia (reft and

right of center) (x60)

Fig. i Synnemata (x250)

Figs. j-k Conidiogenous cell_s (x4000)
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light to medium brown, solitary or cespitose, up to
250 x l-00u . conid.iog enotts ceLLs monophiaridic, cylin_
drical, terminal, integrated, percurrent, 1. 0_1.5p wide;
collarettes lacking. phiaLoeonid.ia acrog-enoüs, -clavate
ro cvlindrical, (2-5)4.0-6.0(7.5) * (1.0)1 .5-2.0(3.5)u,
collecting in a globose slime droplet up to l00u in
diameter or hanging together to form a column up to four
(or more) times the length of the synnema.

The comparison of C. coLumnaz,rs and C. ossif oz,nis
is made elsewhere in this text (see discussion of c. os_
sífo,mis) " The columnar masses of phiaroconidia, which
are produced abundantly in culture on wood, are a distinc_
tive characteristic of this species (Fig. h, prate xïrr),
which separates it from all other species examined in
culture.
HOSTz pinus banksiana.

TYPE COLLECTION: I^IIN(M) 7L-27, Sand.ilands Fo.rest Reserve,
Manitoba, Canada, JuIy 17, i-g7i*.

4. Cez.atocgstis euz,uicoLLis sp. nov. plate XïV, Figs" â_rr.
perithecia globosa, atrobrunnea ve1 nigra, 60_125u

diam, hyphi-s pallido-brunnei-sr parietibus crassis, s€p-
taÈis, vel maxima l00U longis et 1.5_2.0U 1atis ad basj-m
ornata; collum atrobrunneum ve1 nigrum, cylindricum ver_

contractum, curvatum ver arcuatum , (60) r00-200p rongum,
ad basim (I2)20-30U 1atum, âd apicem truncatum ve1 obtu_
sum 6" 0-10u latum; hyphae ostiolares hyalinae, ad apicem
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truncatae , rcctae ver tortae, parallerae ver- cìivergenres ,

2.0-l0p longae, 0.7-1.0u diami asci juveniles clavati,
maturi subglobosi, 7.0-8. 0 x 3.0-4.0U; ascosporae hyalinae,
aseptatae, a laLere conspectae et superne obl0ngae ve1

cylindricae cum extremis obtusis, ab extremo conspecrae

rotundae, (2" 5)3.0-4.0 (5.5) x 0.7-I.0U, cum vagina gela_

tinosa; vagina a ratere conspecta et superne ossiformis,
ab extremo conspecta quadrangula, in medio tenuissíma,
in extremis 1.5U 1ata. Col-oniae albae; hyphae 0.7_4.5u
diam, hyarinae, immersae, septatae, parietibus tenuibus ;

conidiophora hyalina, simplicia vel furcata; conidia
hyalina, aseptata, acropleuroqena, cylindrica vel clavata,
(2.0)3.5-5.0(7.0) X 0"7-L.5(2"5)u, sotiraria dein in

muco aggregata.

Hab. in ligno Abietis baLs e.mea.e.

Peníthecia superficial on wood; in culture, deve-
loping on the surface of the agar on on aerial mycelium;
bases dark brown to bl-ack, globose, 6c-l-25u in diameter,
usually ornamented with pale brown, thick-wa1led, septate,
hair-like hyphat elements, 1.5-2.0u wide, üp to t0Oulong;

outer rayer of the peridium composed of dark, irregularry-
shaped cel1s, thick-wallcd in outline, (4.0) 6.0_I5(18)u
across i necks dark brov¿n to bIack, tapered or nearly cy-
lindrical, curved. or arcuate, (60)I00-200U 1ong, (L2)20_

30U wide at the base, 6.0-l0U at the tip, composed of
paralÌel, septate, lateralry fused, thick-warred rrvphal
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el-ements , 2.0-2.5u wide, which terminate in a truncate
or obtuse apex; thick septations, more or less coinci_
dent in adj acent hyphar erements, give the neck an appea-
rance of having darl< bands al-ternating with lighter
areas; ostiolar hyphae, when present, hyali_ne, l:l_unt at
the tips, straight or crooked, paraller or divergent,
6-10 in number, 2. 0-]0 x 0.7 -f . 0u , deverop as extensi-ons
of the cells comprising the outer layer of the neck.
Asci B-spored, evanescent, clavate when young, broadly
clavate to sub-gl0bose when mature, 7. 0-8. 0 x 3. 0-4. ou.

Aseospores l--cer-red, hyaline, obrong with obtuse ends

to cyrindrical in side and pran view, globose in end

view, (2.5)3.0-4.0(5.5) x 0.7-1.0U, surrounded by a hya_

1ine, gelatinous sheath; sheath ossiform or dumbbel-1-

shaped in side and plan viewr euadrangular in end view,
very thin a10ng the body of the spore and apparent only
where it extends 0.2-0.7u beyond the ends of the spore
and flares to a width of 1. 5u. The spores correct at the
tip of the neck in a hyaline dropret. perithecia deverop
on autoclaved wood in 10-14 days.

Colontes effuse, hyaline or white on pablum agar,
compact on mart ag'ar - MyceLiunt mostly immersed, agar
not pigmented " Hyphae hyaline, septate, thin_wal_led,
0 '7-4 ' 5u wide " conidiophores hyarine, macronematous

or semi-macronematous, mononematous, unbranched or bran-
ched, branchcs i' r-3 series, stipe 4.o- r2 x 2.o-4.0u.
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PLATE )(IV

Ceratocystis curDicoLLis WIN (M) 7O-25

Figs. a-c Perithecia from culture on wood (x250)

Fig. d Apex of perithecial neck (x1000)

Figs" e-i Ascospores (x4000)

Fig" j conidia (x4000)

Fig. k Branching conidiophore (xI500)

Figs. l-n Conidiogenous ce1ls (x4000)
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Conidíogenous ceLLs polyblastic, integrated, terminal,
sympodial, subulate, approximately fU wide at the tip.
Conidia acropleurogenous, cylindrícal or clavate to
broadly clavate, (2.0)3.5-5.0(7.0) x 0.7-t.5(2.5)Ì1,
formed solitarily but becoming aggregated in a hyaline,
slime droplet.

C. curuãcolLis is closely rel_ated to C. nigra wíth
the two species ha-.¡ing similar ascospores and conidial
states" Separation of the two species Ís based maj_nly

on the characteristics of the perithecial necks. peri-

thecia of c. nigra have necks which are straight or sr-i-
ghtl-y curved., with upper portions tapering and termina-

ting in obtuse apices. Perithecia of C. eur>ícoLLis,

however, produce necks which are bent or coiled in a

helicoid fashion, with upper portions that are nearly
cylindrical and terminate in truncate apices. AIso, the

necks of C. nigra are wider; the average width of the

mid point being twice that of C. curuieoLLis.

HOST z Abies baLsa.ftrea

TYPE coLLECTToN: wrN(M)70-25, sandilands Forest Reserve,

Manitoba, Canada, June 7, 1970"

ADDfTIONAL SPtrCIMENS EXAI{INED: Ontario: TRTC 4564:-,

457 42.

5. Ceratocystis deLto'Ldeospora.

Perithecia in cultura non

globosa, atrobrunnea veI nigra,

spinulis pallido-brunnc j-s 5-3 0U

sp " nov. Pl-ate XV Figs. a-k

ovol uf a - srrhol6þ6sa ve1

(75) I00-125u, paucis

lonqis ct 2.0¡t lat-is ad
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basim ornata; collum atr:obrunneum vel- nigrum, pallidius

versus apicem, contractum, rectum vel curvatum veI flexum,

80-150 (180)U longum, âd basim 20-40V l_atum, ad apicem

obtusum 8.0-l2U latum; hyphae ostiolares hyalinae, septa-

tae, cylindricae vel contractae, parallelae vel dj-vergen-

tes, vel- maxima 30U longae, âd basim I.0-2.0u diam; asci
juveniles cl-avati, maturi sub-globosi, evanescentes, octo-

spori , 6.0-7 .0 x 3 . 0-4 " 0U ; ascosporae hyalinae, aseptatae,

a latere conspectae rotundae , (2.5) 3 .5-4 " 0 (4" 5) x 0.7-1. OU,

cum vagina gelatinosa; vagina a latere conspecta et super-

ne ossiformis, ab extremo conspecta quadrangula, in medio

0.2U lata, in extremis 2"0U lata. Coloniae albae; hypÌrae

1. 0-2"5U diam, hyalinae, parietibus tenuibus; conidiophora

simplicia vel furcata; conidia hyatína, aseptata, ovoidea

vel- oblonga vel clavata vel- T- vel y- formia, 2"0-4.5 x 1.0

-2.5(3.0)u"

Hab. in ligno Pini banksianae.

Perithecia superficial on wood, not produced in agar

culture; bases dark brown to btack, globose to subglobose,

(75) 100-125i1 wide, height s1ight.ly greater than width,
occasionally ornamented with a few pale brown, thick-wal-
led, septate spines, 5.0-30 x 2.0U, outer layer of the

peridium composed of dark cel-l-s, thick-walled in outline,
vermiform or lilce the pieces of a jig-saw puzzle, minimum

width 2"5V, maximum length 12.5U; necks dark brorvn to

black, lighter at the tip, tapered, straight, curvcdr or
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crooked, B0-150 (f B0)u long , 20-40¡r wide at the l:ase,

8.0-12U at thc tip, composcd of parallcl, septatc,

thick-walled, 1aterally-fused, hyphal el-ements, 2.0-
2.5U wide, which terminate in an obtuse apex; thick

septations, more or less coincj-dent in adjacent elements

give the neck an appearance of having dark bands al-ter-
nati no wi 1- h 'l'i ohf cr ârêâq: ostì ol ar hr¡nh¡r. hrz¡l i no qêrr-¿ryr¡Le! s!çqÐ, vJÇrv!q! r¡J[Jr¡qç rtJqMrg | __r

tate, approximately 12 in number, cylindrical or tapered,

paralle1 or divergent, 1.0-2.0U wide at the base, up to
30U long, develop as extensions of hyphal elements com-

posing the outer J-ayer of the neck. Asci B-spored, eva-

nescent, clavate when young, subglobose when nature,
6.0-7.0 x 3.0-4.0u" Aseospores hyaline, 1-cel1ed, cylin-
drical in side and plan view, globose in end view, (2"5)

3.5-4.0(4.5) x 0.7-1.0p, surrounded by a hyaline gela-
tinous sheath; sheath ossiform in side and. plan view,
quadrangular in end viewr üp to 0" 3u thick and frared to
a width of 2.0v at the ends of the spore. perithecia not

obtained on agar cul-ture, but several- perithecia deve-

loped on autoclaved wood in I month"

CoLoni.es on agar compact. MyceLium mostly immersed,

agar not pigmented " Ilyphae hyaline, thin-wal1ed, sep-

tate, 1.0-2.5V wide " Conidiophores semi-macronematous,

mononematous, unbranched or branched, stipe I-2-cel-Ied,
4-10 x 2" 5-5.0p, branches in I-2 series . Coni.dioqenous

ceLLs polyblastic, integrated, terminal, sympoclial,
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PLATE XV

Cez,atocy stis deLtoideospoï,a. WIN (M) 7I-26

Fig. a Perithecium (x250)

Figs. b-c Apices of perithecial necks (x1000)

Figs. d-e Ascospores (x4000)

Fig. f Ascospores in end view (x4000)

Fig. g Conidia (x4000)

Fig. h Conidiophores. WIN (M) 69-58 (x1500)

Figs. i-k Conidiogenous cells (x4000)
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subulate, 1. 0-1" 5U wide at the tip " Conid.ta hyaline,
l-celled, ovoid, oblong, clavate, T-, or y-shaped,

frequently giving rise to secondary conidia, 2.0-4.s x

1"0-2.5(3.0)u.

Perithecia of c. deLtoídeospo?a. resembre those
of c. nigra but are distinguished .r-'rom those of this
species by the longer, and usually divergent, ostiolar
hyphae. rn culture, c. deltoideospo,a produces T-sha-

Ped, Y-shapedr or deltoid conidia which are unlike those

of any other species in this group.

HOST OF TYPE: Pinus banksiana.

TYPE COLLECTTON: WIN(M) 7L-26, Sandilands Forest Reserve,

Manitoba, Canada, May B, 197I"

ADDTTTONAL SPECTMENS:. EXAMTNED: Manitoba: wrN (M) 69-59,

69-6L, 69-57, 70-L7 (aIl with C. angusticoLLi.s)¡ 71-03

on Pinus z'esinosa. (with c. angusticoLLis, c. aequiua-

ginata, C. tubíeoLLís)¡ Ontario: TRTC 3302g on p. y,esinosa.

39552 on P, strobus.

6. Ceratoeystis ips (Rumb. ) C. moreau, Revue de

Mycologie, Suppl" Colonial 17:22" LgS2. plate XIX, Fig" g

aCenatostomella ips Rumb", Jour. Agr. Res. 43:

864 | 1931"

=)phiostoma ip" (Rumb" ) Nannf., Sv. Skogsvardsf.

Tidskr" 32: 408, L934

c- ip" has been well described. in the literature,
and Mani-t.oba collections conform in all respects to the
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characteristics already attributed. to this species.
MANITOBA HOSTS: pinus banksiana, picea mariana.
SPECIIIENS EXAIIINED: Manitoba: WIN (t4) 71_10 (with
7r-27 (with c. eolumnaris, c. minuta, c. aLLantospot,a)
7L-26 (with C. eoronata), al1 on pinus banksianai 67_-L,
67-18, 67-20, 67-23, all on pieea sp. ontario: MFB 7433r
7449 r orr pinus resinosa, 7362 on p. stz,obus, 7368 on
P. banksianar TRTC 39549 on picea gLauca.

7 ' ceratoeg stis ossif oz'mis sp. nov. plate )fi/r, Figs. a-m.
Perithecia globosa, brunnea veI nigra, (75)I00_

175u diam; collum nigrum, rectumr pârvnfl contractum,
375-600U longum, âd basim 20-40V, ad apicem 12-16U latum,
pileo hyalino tectum; hyphae ostiolares non visae; asci
clavati, evanescentes, octospori, ver maxima 10 x 3.0u;
ascosporae hyalinae, aseptatae, a latere conspectae
rotundae, 2.5-4.0 x 1.2-1.5¡r, cum vagina gelatinosa;
vagina a latere conspecta et superne ossiformis, ab

extremo conspecta quadrangula, in medio 0.5U lata, in
extremis 2.5u Iata. Coloniae albae; hyphae 0.7_5.0U
diam, hyalinae, septatae, parietibus crassis; conidioph_
ora simplicia vel in synnemata aggregata; synnemata
brunnea, pallidiora versus apices, l50U alta et 30U lata;
phialoconidia acrogena, aseptata, cravata ver fusiformia,
3"5-7"0 x 1"0-2"0(2"5)U, in muco aggregata.

Hab" in ligno et cortice interno Abietis baLsameae.

Perithecia superficial on wood., in curture developing
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abundantly in 1-2 weeks on supcrficial mycclium or cmJ:ecl-

ded in the agar; bases globose, mid l:rown to black, (75)

100-l75ll i n rf iameter - orrJ. or I ¡r¡c'r nf J_ lra nori zli r.m ^^r¿vv L t JV r¡¡ srurrruLU!, vuuÇr rqJs! Ur Lrrv __flpo-

sed of irregularly-shaped cells, thick-walled in outl-ine,

up to r2v in diameter, or of interwoven, undifferentiated,

thick-wa11ed hyphal elements; necks bIack, straight,

slightly tapered, 37 5-600u long , 20-40v wide at the base,

12-16p at the tip, composed of straight, multiseptate,

laterally-fused hyphal elements, f.5-2.0U wide, covered

at the apex by a hyaline, gelatinous cap; ostiol_ar hyphae

absent. AscL clavate, B-spored, evanescent, up to l0 x

3.0U. Aseospores hyaline, 1-ce1led, oblong with obtuse

ends in side and plan view, globose in end view, 2.5-4.0
x 1.2-1.5 , surrounded by a hyaline, gelatinous sheath;

sheath ossiform in side and plan viewr euadrangular in

end view, up to 0.5U thick and flared to a width of 2"5V

at the ends of the spore; the spores coll_ect in a hyaline

droplet at the tip of the neck.

CoLonies effuse; malt agar and pablum agar pigmen-

ted dark brown" Myceliun mostly immersed. Hgphae thin-

wal-1ed, pale brown, septate, 0.7-5.0U wide. Conidiophores

macronematous or semi-macronematous, mononematous or svn-

nematous; synnematous conidiophores deverop onry on wood.

Synne¡na'ta light brown, palcr at the tip, solitary or ccs-
pitose ¡ up to I50 x 30U. ConídiogenoLLs ceL'Ls monophia-

1 idi¡-. J-nrmìnaI r.r¡l i nrlri¡.rI inJ.nar¡fnrì nñr^rìrrnn.Ft Le!¡¡rrr¡qr I vyL rr¡s!J_uq¿, J-LL LLjg!cl.L(jL¿, IJU!ULrIItjllL,
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PLATE XVI

Cey,ato cy stis o s sif ormis WIN (M) 69-L7

Figs. a-b Perithecia (x100)

Figs" c-d Apices of perithecial necks (xl000)

Figs. e-g Ascospores (x4000)

Figs. h-i Conidia ,(x4000)

Fig. j Synnemata from wood culture (x250)

Figs" k-m Conidiogenous cells (x4000)
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0 - 7- 1. 0u v¿icle i co]larettes racking . pht.aloconírjia acro-
genous, clavate,3.5-7.0 x 1.0-2.0(2.5)u, collecting in
a globose slime droplet up to l00U in diameter.

The perithecia of c. ossiformis crosely resembl_e

those of c. coLumnaris. Arthough the perithecia of the
latter species tend to be darker in color, this is not
a rel-iable character for identÍfication of field col_l_ec-

tions. fn culture, the two species can be readily
distinguished on the basis of pigrnentation of the agar

and the shape of the phialoconidia. The phialoconidia
of c. ossiformis are cl-avate with a slight median cons-

triction whereas those of c. eolumnaris are wider and

lack a median constriction (compare Figs. h-i, plate xvr
and Fig. g, plate xrrr). The conidiogenous cel-l-s also
differ in the two species, with the older phialides in
c. ossiformis having crenulate margins (compare Figs r-m,
Plate XVf and Figs. j-k, plate XIII). The perithecia of
C. ossiformis also closely resemble those of C, ips
but the shape of the sheath surrounding the ascospores

is quite different in these two species.

HOSTz Abie baLsamea.

TYPE COLLECTION: WIN (M) 6g-L7 , Duck Niountain provincial

Forest, Ilanitoba, Canada, May 2I, I969.

8. cev'a-tocysl;is pseudonigra sp. nov. pl-ate xvrr Figs. a- j.

Perithecia globosa, atrobrunnea vel nigra, (70)120

-175 (250) p diam; corrum atroÌ:runncum vel- nigrum, rectum
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vel- curvatum, cylindricum vel- contractum, 175- 270v

longum, ad basim (15) 30-50p latum, ad truncatum apicem

(7) 10-25t1 latum; hyphae ostiolares hyalinae, rectae veI
f I eXtlOSae _ ¡--arnf r:¡l- rn ,q.i -'¡:1^ ¡¡ênJ-¿.q ? Olr I nna: o arl!!v/\svrqu, çv1lu!qULAC¡ LtfV__: | ¿v|r +v¿¡ìrsva

basim 1.0-2. 0r' di em' âq.ri juvenires clavati, maturi

subglobosi , evanescentes , octospori, 6. 0-7. 0 x 3. 0-4. 5u;

ascosporae hyalinae, aseptatae, a Iatere conspectae er
superne oblongae cum extremis obtusis, ab extremo cons-

pectae rotundae, 2.0-2.5(3.0 x 1.0-1"2U, cum vagina gela-
tinosa; vagina a latere conspecta et superne ossiformis,
ab extremo conspecta quadrangula, 2.5-4.0U 1onga, in ext-
remis 2.0-2"5V. lata. Coloniae albae; hyphae 0"7-2.0u

diam, hyalinae, septatae, parieLibus tenuibus; conidio-
phora simplicia vel penicillate furcata; conidia hyalina,
aseptata, clavata, (2.5)3.0-4"0(6.0) x 1"0-Z.O(2.5)v,

solitaria dein in muco aggregata.

Hab. in ligno et cortice interno piceae maÍ,ianae.

Perithecía superficial on wood or on the cambium

side of bark; bases globose, dark brown to black, (70)120

-I75 (250)U in diameter, outer layer of the peridium com-

posed of irreg-ularly-shaped, thick-wal1ed, interlockinq
cells, 5.0-IB x 2.0-L2V¡ necks dark brown to btack,
straight or curved, nearly cylindrical or tapered, 17S-

275(750) U Iong, (I5) 30-50u thick at the base , (7) I0-25u

at the tip, composed of l-ateralIy-fused, thicl<-waIl_ed,

sepLate hyphal elements, which terminate in a truncate
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apex; ostiol-ar hypirae hyaline , straight or f lexuous ,

divergent, tapered towards the tips, 1.0-2.0u wide at

the base, up to 30U long. Asci B-spored, evanescent,

cravate when young, clavate to subglobose when mature,

6.0-7.0 x 1.0-4.5p. Ascospores hyaline, 1-ceI1ed, ob-

long to stightly constricted in the middle in side and

plan viev¿s, globose in end view, 2.0-2.5(3.0) x 1.0-I.2v,

enclosed in a hya]ine gelatinous sheath; sheath ossiform
in side and plan viewsr euadrangular in end view, 2.5-
4.0U long , 2" 0-2.5V wide at the ends.

Perithecia develop on autocl-aved rvood in 2-3 weeks.

Colonies on agar hyaline to white; agar not pigmen-

ted; growth rate intermediate" MyceLium aerial, super-
.Ê'i ^j ^'ì ^*J immerserl- Httrlhnn Ï¡rz='l i-o 1-l-lin-r^rrl lorl (rruJCrr ¡ o.ffLt -L¡rurLç!ÞEU¡ nA yflq,g flyaJl_ne , Sêp-

tate , 0 -7- 2. 0u wide . conidiophones macronematous , mono-

nematous, unbranched or penicil-lately branched. coníd.Lo-

genous ceLls poIyb]ast.ic, terminal, íntegrated, cylindri-
caI, slanpodiaJ- , 0.7- 1. 0U wide . Conidia hyaline, 1-celled,
clavate, narrowed at point of attachment, (2.5) 3.0-4.0
(6.0) x 1.0-2.0(2.5)v, formed solitarily but become

:crcrrocr¡ l-aÄ 'i n ql 'imrz l-raarlc*yY- ¿¡¡ È!¿¡tlJ ¡¿çquÐ.

Except for the fact tlrat they possess ostiolar hyphae,

the perithecia of c. pseudonigra are simirar to those of
C. ossíforrnts and C. columnaris. The latter two species,

however, have a Graphium-tike conidial state. Althouqh

the conidiar statc of c , ps eudoni.gra is similar to urat of
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PLATE XVII

Ceratocystis ps eudonígz,a VüIN (M) 69-18

Fig. a Perithecium (x100)

Fig" b Apex of perithecial neck (x1000)

Fig. c Apex of perithecial neck. WIN(M)71-I3 (x1000)

Fig. d Ascospores (x4000)

Fig" e Ascospores. WIN (M) 7L-I3 (x4000)

Fig. f Conidia (x4000)

Fig" g Branched conidiophore (x2000)

Figs" h-j Conidiogenous cell-s (x4000)
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C. nigna, thcse two spccies arc readity separatcd on

their perithecial morphology. Also, it cannot be con-

fused with c. brunneocriniúa rvhich has a verv distinc-
tíve neck apex with far more robust ostiolar hvphae.

C, pseudonig,a shows two forms which appear to have

different nutritionaf reguirements for perithecial .Ìrro-

duction. one form, which occurs on inner bark tissue,
produces slightly shorter ascospores (rig. e, pl-ate xvrr)
than the form which occurs on wood. (Fig. d, plate xvrr).
The form that occurs on bark produces cultures with app-

ressed growth on pablum agar and no perithecia, while
perithecia develop in cultures on wood onlv when bark has

been incl-uded. The form that occurs on wood produces

cultures with cottonlr growth and some perithecia on

pablum agar, and abundant perithecia are produced on

autoclaved pieces of rvood whether bark has been inctuded
or not.

since at the moment it is unsure whether these dif-
faran¡ac jrr c1- i frz eânÂr:* i n6 f hr-so 1.rnzn f.lrms a)r nnf _ .l-h¡-rzru¡/q!qÇ!¡¡y L¡1çÐç LW(J I(J_..._ lLvv, L___:

are being considered as variations of one species.

HOST z Picea maz,iana.

TYPE coLLECTToN: wrN(M) 69-18, Duck Mountain provincial-

Forest, Manitoba, Canada, May 22, 1969"

ADDITIONAL SPECIMENS trXAMTNED: Manitoba: WrN(M) 71-13

(with C. cainii, C. aLLan.bospora, C. europhioides, C.

p s e udo e.ur op h'Lo i d c t; ) .
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9" ceratoeystis tt¿bicoLLis sp. nov. prate xvrrï, Figs. a-r-
Perithecia nec in culturo agaro nec in ligno sterÍli

evoluta, globosa, nigra et opaca , (75) 100_150U diam,
spinuris palrido-brunneisr parietibus crassis, 7.0-25u
longi-s et 1.5-2.0U 1atis ad basim ornata; collum atro_
brunneum vel nj-grum, ad basim latum, contractum dein
cylindricescens, rectum ve1 curvatum , (40) 60_85 (100) u

longum, âd basim 25-45V latum, ad apicem dilatatum ]*4_

18u latum; hyphae ostiolares non visae; asci juveniles
fusiformes, maturi cr-avati, evanescentes, usque ad. 18 x

7"5ui ascosporae hyarinae, aseptatae, a ratere conspec-
tae et superne oblongae cum extremis obtusis, ab extremo
conspectae rotundae, biguttul_atae , (2.5) 3.0_4.5 x 1.0_
1"5u' cum vagina gelatinosa; vagina a latere conspecta
et superne rectangula, ab extremo conspecta quad.rangula,

tenuissima- coloniae arbae; hyphae 0.7-2.0u diam,
hyalinae, imrnersae, septatae, parietibus tenuibus;
conidiophora hyalina, simplicia vel furcata; conidia
hyalina, aseptata, acropleurogena, cylindrica vel c1a_

vata, (2.0)2.5-4.0(5"5) x (0"7)I.0-2.0U, sotitaria dein
in muco aggregata.

Hab" in ligno pini banks.tanae.

Perítheeia superficial on wood, not developing in
agar culture; bases black and opaque in transmitted light,
celIular detail visibre only when the perithecia are
bleached, globose, (75)100-t5OU in diameter, ornamented
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with pale brown, thick-walled, septate spines, mostly

7.0-25 x 1.5-2.0v, outer layer of the pcridium composecl

of dark, irregularly-shaped cells, thick-lvalled in out-
line, 2.5-l0p in diameter; necks dark brown to black,

broad at the basc becoming cylindrical or slightly tape-

red - l-rlll- f 'ì ari no sl i chJ- lrz =È +1rn +'i ^ ^l-rai ah.l- ^r ¡rrr¡¡a¡{!vu, !¿q!r¡]y Ð!¿yr¡ufy au LfIE Lrpr 5 L!qry¡¡L ur UUIVEL¿,

(40)60-85(100)p long, 25-45¡t wide at the base, 14-tBp

wide near the tip, composed of dark, laterally-fused.,

thick-walÌed, septate, hyphal elements , 2.0-2.5V wide,

thick septations, more or less coincident in adjacent

hyphal elements give the neck an appearance of having

dark bands alternating with lighter areas; discrete

ostiolar hyphae lacking, except for a few neck cell_s

which may bend sharply inwards to partly enclose the

ostiole. Asci B-spored, evanescent, fusiform when very

young, approximately 2.0U wide, becoming broadly cl.avate

at maturity, up to 18 x 7.5þ. Ascospores hyaline, I-cel-

Ied, oblong with obtuse ends in side and plan view,
globose in end view, usually 2-guttulate, (2.5) 3.0-4.5 x

1.0-1"5p, surrounded by a very thin gelatinous sheath,

rectangular in side and plan view, quadrangular in end

view, dimensions not measurably greater than those of the

spore; the spores coll-ect in a hyalinc or milky drop-

l-et at the tip of the neck. Perithecia not obtained in

culture "

CoLon'ics on agar compact, cottony, or glistening
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due to coni-dial sr-ime droplets. Mgcelium mostry immer-
sed, agar not pigmented. Hyphae hyaline, thin-warled,
septate, 0"7-2- 0u wide. conidiophores hyarine, semi-
macronematous, mononematous, unbranched or branched,
stipe usually composed of I-4 cel1s, up to 12 x 2.5u"
conidiogenous ceLLs polyblastic, integrated, terminar,
sympodial, usually subulate, üp to 2.0v wide, tapered to
approximately 1.0u . Conid.ia acropleurogenous, l_ce'Ied,
cylindrical, clavater or broadly clavate , (2.0)2.5-4.0
(5.5) x (0.7)L.0-2.0p, formed soritariry but becominq
aggregated in a slimy head.

The darkr globose bases and short cylindrical necks
readily distinguish the perithecia of c. tubieoLLis from
all other species in this group.

Although perithecia \^/ere not
numerous transfers of ascospores

have always yielded cultures with
tics. It is therefore reasonably

dial state described here is that
HOST OF TVPE z pinus banksiana.

TYPE COLLECTION: VíIN(M) 7I_LO, Sandilands Forest Reserve,
Manitoba, Canada, April 10, Ig7L.
F.DDITIONAL SPECIMENS EXAMINED: Manitoba: WIN(M) 71-03 on
Pinus y,esínosa (with C. d.eltoid,eospora) , 7I_Og on pieea
mariana, 7r'2r on Abies balsamea. ontario: TRTC 33702

on Pinus resinosa.

produced in culture,
from field collections
the same characteris-
certain that the coni-
of C. tubicoLLis.
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PLATE XVIII

Cez,atocystis bubicoLLis IVIN (M) 71-10

Figs. a-b Perithecia (x250)

Fig" c Perithecium, bleached to show detail (x500)

Fig. d Perithecial neck, bleached (x1000)

Figs. e-g Ascospores (x4000)

Fig. h Ascus (x2000)

Figs. i-k Conidiogenous cells (x4000)

Fig. 1 Conidia (x4000)
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PLATE XIX

Additional illustrations of Ceratocystis spp.

of the fps Group

Figs. a-b C. brunneoerinita WIN (M) 7l-28. perithecial

necks (x1000)

Fig" c C. brunneoeriniúa tr{IN (M) 7I-28. Ascospores

(x4000)

Fig. d C. nigz,a BPI-FP 70804. perithecial neck

(x1000)

Figs. e-f C. nigra BPf-FP 70804. Ascospores (x4000)

Fig. g C. ip" WIN(M) 71-10. Ascospores (x4000)
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The following species have not been found in

Manitoba but have becn examined for purposes of com-

parison and are considered to belong to the fps Group:

Ceratocystis bicoLor (Davids. and We]ls) Davidson,

Mycologia 47:63. 1955. SPtrCIMBNS EXAMINED: Ontario:

TRTC 34581, 45768; Colorado: BpI-Fp 707IL.

Cenatocystis monl;ia (Rumb. ¡ Hunt, Lloydia l_9:45.

1956" SPECIMEN EXAMINED: CFB R-572 (conidial state onl_y)

Ceratocysl;t,s nigra Davidson, Mycologia 502662"

1958" Plate XIX, Figs" d-f. SPECIMEN EXAMINED:

BPT-FP 7OBO4"

The followj-ng species have not been examined but,

from the descriptions appearing in the literature, are

probably referrable to the Ips Group:

Ceratosg stis autographa Bakshi, Ann. Bot. n. s. l_5 :

55. 19 51.

Ceratocysl;is seticoLLis Davidson, Mycopathol'. MycoI.

Appl. 28z2B2. L966.

Ceratocystís spa.r1se. Davidson, Mycologia 63:I4. L97I.



91

1.

KEY TO TIIE SPtrCIES OF

Ostiolar hyphae present

2. Ostiolar hyphae developing

apex

TiIE T'IMBRIATA GROUP

f rom a qhar-nl r¡ daf i noÄuur ¿¡f gu

3. Ascospores (including sheath) more than 6U long
4. Average diameter of peritheciar bases less than

350u ...C. ad.iposa

4. Average diameter of perithecial bases more than

350u ....C. ma.ioz,

3. Ascospores (inctuding sheath) less than 6U long
5. sheath cucullate in sid.e view"..B.c. populicoLa

5. sheath lunate or orange-section-shaped in side
view

6" Base of perithecium more than 300u in diame-

ter. ....C. maqnifica
6. Base of perithecium l-ess than 300u in diameter

7. Tmperfect state Graphium-1ike

B " Ostiolar hyphae hyaline

11. C. toz,ticíLiatct
8. Ostiolar hyphae brown .....C. clauata

7. fmperfect state not Graphium-1ike

l. C. aequiuaginata
2" Hyphal erements comprising neck extending into ostio-

lar hyphae; neck apex not sharply defined

9. Ascospore sheath forming a singre or double brim,
appearing hat-shaped or cucullate in side view
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rangular in end view. "..10. C.

9. Ascospore sheath uniformr or nearly

ming a brim

10. Ascospore sheath forming a single brim, hat-

shaped in side view

11. Base of perithecium ornamented with conical

spines ...C. moniliformis
11" Base of perithecium unornamented

....5" C. fimbz,¿ata

10. Ascospore sheath forming a double brim, cucul-

late in side view

12" Brims positioned so that sheath appears tri-
angular in end view 7. C. oliud.ceq,

12" Brims positioned so that sheath âl'lttêãre nrrrrl-

ennmãtnennøn" *Y "'

sor not for-

13. Conidiophores synnematous; conidiogenous cells
phialidic... ...3" C. dauidsonii

13. Conidiophores mononematous; conidiogienous cells
sympodial... C" bz'euicolLis

1. Ostiolar hyphae absent

14" Ascospore sheath forming a doubl-e brim; cucullate
in side view

15. Ascospores (excluding sheath) less than 2p wide

16. Brims positioned so that sheath appears tri-
angular in end view "....6" C. huntii

16. Brims positioned so that sheath appears quad-

rangular in end view ..,.2. C. cainii
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15. Ascospores (excluding sheath) more than 2v wide

I7. Conidiogenous cel-1s sympodial; conidia curved

9 . C. ps eudoeur.ophioides

17. Conidiogenous cells phialidic; conidia not

curved 4. C, euyophioides

14" Ascospore sheath uniformr or nearly sor lunate or

orangie-section-shaped in side view... C. magnifica
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1. Ceratocgstis a.equiuaginata sp" nov. Plate XX, Figs. a-k.

Perithecia globosa, atrobrunnea vel nigra, 50-150U

Äirm. ^^'ttrrm atfObfUnneUrn r¡¿-'l niorum_ traflidiUS VefSUS, vv¿¿t4rr ¡frYlu¡rrt yc

apicem, âd apicem contractum, rectum vel fl-exuosum, I50-

650U longum, âd basim 15-25p, ad truncatum apicem Éi.0-11U

latum; hyphae ostiol-ares hyalinae, cylindricae vel contr-

actae, rectae vel flexuosae, parallelae vel divergentes,

5.0-25u longae, âd basim 0.7-I"2V diam; asci clavati,

evanescentes, octospori, 5. 0-5. 5 x )" 5-3.5U; ascosporae

hyalinae, aseptatae, a latere conspectae l-unatae cum

extremis obtusis, superne fusiformes vel ellipticae, ab

extremo conspectae rotundae, 1. 5- 2.5 (4 .0) x Q . 7-I. 0 (L.2) v ,

cum vagina gelatinosa aequabili usque 0.5U crassa.

Coloniae albae; hyphae 0.5-2.0U diam, septatae, superfi-

ciales vel immersae, parietibus tenuibus veI crassis

granularibusque extra; conidiophora hyalina, simplicia

vel penicillate furcata; conidia hyalina, aseptata, clava-

ta vel ellipsoidea vel subglobosa, 2.5-5.0(9"0) x I.2-
2.0(2.5)u.

Hab. in liqno Píni banksi.anae.

Perithecia superficial on wood, in culture, develo-

ping on superficial mycelium or embedded in the agar med-

ium; bases globose, dark brorvn to black, 50-150U in dia-
mn{.ar nrr#nr I aver nf j- he no¡i fl i rrm r:nmnqggd Of thiCk-fVal-, vqçvr uvrrrl/!

Ied, interlocking celIs, 2"0-3.0p wide; necks dark brown

.l-n 1..'ì ¡¡1. n:ìn¡ anfl f arrnrinO fOWarfls i-hn ;ìnrì.r._ qf rai¡rlftuv
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or crooked, 150-650U long , L5-251l wide at the base, 6.0

-1lU at the tip, composed of straight, thick-wa11ed,

laterally-fused, hyphal el-ernents which terminate in a

rounded or truncate apext ostiolar hyphae, when presenr,

hyaline, cylindrical or tapered, straight or crooked,

paralIel or divergent, 5.0-25U long, 0.7-I.2V wide at

the base. Asci B-spored, evanescent, clavate, 5"0-5.5 x

2.5- 3 " 5U " Ascosporles hyaline, l-celled, crescent-shaped

\',/ith obtuse ends in side view, fusiform to elliptical

in plan view, gilobose in end view, 1. 5- 2. 5 ( 4. 0 ) x 0.7-

1"0(f.2)U, surrounded by a more or less uniform hyaline,

gelatinous sheath up to 0.5U thick.

Perithecia develop on agar in 3-4 weeks.

CoLonies on agiar hyaline to white, glistening due

to masses of conidia in slime; agar not pigmented,

growth rate sl-ow to intermediate. MyceLium superficial

and immersed" Hyphae hyaline, thin-wal-Ied, septate,

0.5-2.0U wide; in some cultures, becoming thick-waIled

with a granular coating, 1.5-2.5u wide, in areas of deve-

loping perithecia. Conidiophores macronematous, semi-

macronematous t oy micronematous, mononematous, hyaline,

unbranched or penicilJ-ate1y branched; up to 60U long,

including conidial head. Conidiogenous ceLLs polybJ-astì_c,

terminal, discrete, cylindrical, sympodial, 0. 5-1. 0U

wj.de " Conidia hyaline, l-ceIled, clavate, ellipsoidal,

or subglobose, 2.5-5.0(9.0) x 1.2-2.0(2.5)u.
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As herein treated, c. aequiuaginar;a is a somewhat

variable species with differences being noted between

collections from different host substrates, and within
different coll-ections from a single host substrate.
Perithecia found on balsam fir are generally smaller
than those found on pine or spruce and cultures derived
from the perithecia found on fir produce a yeast-1ike
growth on ag'ar, whereas cultures obtained. from perithecia
found on pine or spruce produce either an appressed t oy

cottony type of growth on agar. Also, in some cultures
derived from perithecia found on pine, peri-thecia deve-
lop from dark brown hyphae which become detached from the
perithecial bases when the perithecia mature, whereas

in other cultures perithecia develop from hyaline myce-

1ium.

The ascospores of c. aequi,taginata resemble those

of c. aeerieoLa, but its perithecia differ from those of
the latter species in having ostiolar hyphae and lacking
swellings or annuli along the perithecial necks. The

perithecia of c. aequiuaginata resemble those of c. popu-

LicoLa, but these two species are readily separated on

the basis of the shape of the sheaths which surround the

ascospores.

HOST OF TYPE z Pinus banksiana.

TYPE COLLECTION: WIN(M) 69-37, Sandilands Forest Reserve,

Manitoba, Canada, June 6, 1969.
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PLATE XX

Cey.atocystis aequiuaginata WIN (M) 71-01

Figs. a-b perithecia. WrN(M)7I-2I (x250)

Figs. c-e Apices of perithecial necks (x1000)

Figs. f-g Ascospores (x4000)

Fig" h Conidia (x4O0O)

Fig. i Branching conidiophore (xI500)

Figs. j-k Conidiogenous cell-s (x4000)
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ADDITIONAL SPECIT'{ENS DXA}{INED: Manitoba: WrN(M) 69-54,

69-57, 7I-0I, 7L-07, 7I-I0, all on P. banksiana¡

71-03¡ on P. resinosaì 7I-09, on picea marianaì 7I-2L,

on Abies baLsa.mea.

2. Ceratocgstis cainii sp. nov. Plate XXI, Figs. a-s

Perithecia in agaro non evoluta, in ligno sterili

evoluta, globosa, nigra et opaca, 125-375U diam; collum

nigrum, ve1 cylindricum et ad apicem contractum vel

omnino contractum, rect.um vel- curvatum, 27 0-850U longum;

hyphae ostiolares non visae; asci juveniles clavati,

maturi subglobosi, evanescentes, t0-15 x 6.0-lOu; asco-

sporae hyalinae, aseptatae, a l-atere conspecLae reni-

formes et concavae, superne obrongae cum extremis obtusis,

ab extremo conspectae ovoideae, 2. 0-3. 5 x 1. 0-f. 5U , cum

vagina gelatinosa; vagina duo labra asymmetrica formans.

Col-oniae al-bae; hyphae 1. 0- B. 0U diam; conidiophora in

synnemata aggregata; synnemata in ligno brunnea, cyl-in-

drica, 300-650U alta et 40-150u lata; synnemata in agaro

flabellata omnia ex una cellul-a evoluta, ve1 maxima 250u

alta et 200U lata; conidia clavata, vel oblonga cum extre-

mis obtusis, vel subgJ-obosa, 2.5-7.5 (10) x (1.0)1.5-2.5V,

solitaria dein in muco aggregata"

Hab. in ligno et cortice interno piceae marianae.

Peyithecia black, cellular detail visibl-e onfv when

the perithecia are bleached, superficial on wood or embed-

ded in inner bark, not produced in agar culture; bases
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gilobose, 125-375U in diameter, outer laycr of the peri-

dium composcd of dark, thick-walled, irrcgularly-shaped

cel-Is, 5.0-I5p in diameter; necks black, cylindrical.
J- anr.rprl crradlla'l'l rz atr aÌ-rrrlr'¡tlr¡ :l- J.ho ãnôv o.Fr=ì^L+Lo.I/çrEL{ grcrL{u***J v* uv!si,v*r *rex, stralgnr_ or

curved, 270-850U long, 30-50p wide at the base, 25-40¡t

near the tip, composed of dark, rectangular cells , 7.5-

12 x 2.5-4.0U, terminating in a tapered or obl-use apex;

ostiolar hyphae absent. Asci B-spored, evanescenr,

cl-avate when young, subglobose when mature, ]0-15 x 6.0-

10U. Ascospores hyaline, 1-celled, broadly reniform and

deeply concave in side view, oblong with obtuse ends in

pl-an view, ovoid in end view , 2 " 0-3 .5 x l. 0-1. 5u , enclo-

sed in a hyaline, gelatinous sheath, O-0.5U thick on the

convex side of the spore, f.0-1.5U on the concave side,

having two asymmetrically-placed brims, 4.5-5.5U long,

appearing cucullate, campanulate, or hat-shaped in side

view, quadrangular in plan view; in end view appearing

quadrangular with the brims convergíng, but not meetirg,

below the concave surface of the spore and spreading

from Lhe convex surface. The spores are extruded from

the ostiole in a thick whitish mass. perithecia develop

on autoclaved wood in 3-4 weeks.

CoLonies on agar hyaline, appressed" MyceLiun

mostly immerscd; pablurn agar not pigmentcd, malt agar

pigmcnted Iight brorvn. IIypTtae hyaline, thin-waIlcd, scp-

tate, 1" 0-8. 0p wide . Conidiop'hores macroncmatous , syn-
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11êrrll-nrrc e'lnnemata on wocld mi d-hrar.¡n ¿-r¡l i ndri r.¡'lrL¡Letttquq v¡¡ vvvvu ltrlu UI(JWII !!vq¿,

300-650 x 40-I50U; on agar usually developing from a

single cell into a fan-shaped structure up to 250u

high and 200U rvide at the broadest part; individual
threads 2.5-3.5u wide. conídíogenous cells of two types:
(1) hyaline, polyblastic, integrated, sympodiar, cylin-
drical-, 1.5-2.0V wide, and (2) hyaline, terminal, mono-

phialidic, integrated, percurrent, cylindrical, I.5-2.5u
wide " Conidia and phiaLoconidia cl_avate, oblong with
obtuse ends, rarely subglobose, 2.5-7.5(10) x (1.0)1.5-
2.5V, produced solitarily but becoming aggregated in
cream-co j-ored slimy heads.

C. eain¿i ís similar to C. hunt't-i and C. europhiai-
des in perithecial morphorogy. The ascospores are much

smaller than those of c. europhioides and more nearly
aproximate the dimensions of those of c. huntii. The

ascospores differ from those of C. huntii, however, in
that they possess a sheath which resembfes the sheath

associated with ascospores of C, sa,gma.tospoz,a, i.e.,
the sheath is extended in a double brim that does not
converge either below or above the spore itself (compare

figs. d-h, Plate XXI and fig.d, plate XXVI).

In the conidial state, C. cainii produces Graphium-
1ì Lo ¡nni 'l; ^^hores similar to those of C s,.tnmnf oç:nnr'¿r^s \-(JttrLrr(rp.U.(JIc:5 5_LlttIId.I LO tllc)se or u. -*J"' E_',4.

fn agar cul-ture, however, true synnemata are not produced,

but rather, fan-shaped conidiophores develop frcim a single
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PLATE XXI

Ceratocystùs cainii WIN (M) 7l-13

Fig. a Perithecium on wood (x150)

Fig. b Perithecium on wood. WTN(M)69-18 (x100)

Fig. c Ascus (x2000)

Figs" d-h Ascospores (x4000)

Figs. i-j Synnemata on wood (x250)

Fig. k Synnemata on agar. WIN(M)69-tB (x250)

Figs. l-o Conidiogenous cells from cultures on

wood (x4000)

Figs. p-r Conidiogenous cells from cultures on

agar (x4000)

Fig. s Conidia (x4000)
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basal celÌ (see f ig. k, pl-ate xxr). This tvpe of deve-

lopment is more nearly representative of a Leptogra¡thium

coniclial- state than that of a Graphium. rn this respect,
the conidial state is closely rel-ated to the imperfect

states of c, huntii and c, europhioides, since the conidia

of these latter two species are produced on mononematous

Leptographium-l_ike conidiophores .

C. cainii thus appears to be intermediate between

C. huntii and C. sagma.tospoz,a, since it possesses some

of the characteristics of each of these species in both

its perfect and imperfect states.

HOST z Picea mariana.

TYPE COLLECTION: WIN(M)7I-13, Sandilands Forest Reserve,

Manitoba, Canada, April 24, I97I.

ADDITIONAL SPECIMENS EXAMINED: Manitoba: WIN(M) 69-18

(witn C. doLominuta , C, europhioides , C. ps eud.ont gra) .

3. Ceratoegstis dauidsonii sp. nov. plate XXIT, FJ-gs. a- j .

Perithecia globosa, spadicea veJ- brunnea, 60-90U

diam; coll-um atrobrunneum, rectum, cylindricum vel sub-

cylindricurn, 225-350U longum (cum hyphis ostiol-aribus) ,

ad basim 25-35u ad apicem 15-20u latum; hyphae ostiolares

ad basim brunneae, pallidae vel hyalinae versus apicem,

contractae, septatae, 20-l25plongae, ad basim 2"0-2,5u

diam, ad apicem 1.0-1.5U diam; asci juveniles clavati,

maturi subgr'.obosi, octospori, evancscentes, usque ad

1.3 x 9. 0lL ; ascosporac hyalinac, aseptatae, a latcre con-
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spectae lunatae cum extremis obtusis, superne ellipsoi-

deae, ab extremo conspectae rotundae , 3.5- 4. 5 ( 5. 0 ) x l-. 5-

2. 0U , cum vagina gelaLinosa aequabili 1. 0-1. 5U crassa;

vagina a latere conspecta cum figura segmenti pomi citri

vel depresse obovata, superne ellipsoidea vel transverse

elliptica, ab extremo conspectae rotundae ve1 ovatae.

Col-oniae albae; hyphae 1.0-3.0U diam, hyalinae, septatae,

parietibus tenuibus; conidiophora in synnemata aggregata;

synnemata olivaceo-brunnea, solitaria vel cespitosa, ad

basim tumida, L25-250U alta et 7-251t lata (in agaro malto

usque 200U lata); phialoconidia transverse elliptica

ve1 obovata, hyalina, semi-endogena , 2.5-7.5 x 1.5-3" 0U,

in muco aggregata.

Hab. in ligno Pseudotsugae menzíesii.

Pez,ithecia superficial on wood or on surface mycelium

in agiar culture; bases yellowish brown to medium brown,

globose, 60-90U in diameter, outer layer of the peridium

composed of irregulariy-shaped interlocking ce1ls, thick-
walled in outl-ine, maxinum lerigth 8.0U, mi-nimum width

2.0U; necks dark brown, straight, nearly cylindrical,
225-350U long (including ostiolar hyphae) , 25-35i.r wide

at the base, l5-20U near the tip, composed of thick-walled,
septate, laterally-fused hyphal el-ements , 2.0-2 " 5U wide,

separating at the apex and extending into ostj.olar hypltae;

ostiolar hyphae Ì:rown at the l¡ase, light brown to hyaline

at thc tip, tapcred, se¡:tal-e, irregular in length, 2.0-
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2.5V wide at the base, 1.0-1.5U at the tip, 20-I25p

longr or 60-125u long collectively. Asci B-spored.

evanescent, clavate when young, subgJ_obose when mature,

maximum dimensions at maturity 13 x 9.OLl. Ascospores

hyaline, l-ceJ-Ied, crescent-shaped with obtuse ends in
side view, ellipsoidal in plan view, globose in end

view, 3.5-4.5(5.0) x f.5-2.0U, enclosed by a nearly-uni-
form, hyaline, gelatinous sheath; sheath 1.0-1.5U thick,
orange-section-shaped to hemisphericar in side view, elli-
psoidal to oval- in plan view, globose to ovoid in end

view. The spores are extruded in a hyaline to pale

yellow cirrhus through the ostiore" perithecia develop

on wood or agar in 3-4 weeks.

CoLonì-es on agar effuse " Mycelium mostly immersed,

agar pigmented grayish brown. Hyphae hyaline, thin-
wall-ed, septate, l-. 0-3. 0U wide " Conidiophores macrone-

matous, mononematous or synnematous, usually branched at
the apex " Synnemata olivaceous brown, solitary or cespi-

tose, usually swol-len at the base, L25-250 x 7-25V (up

to 200U wide on malt agar). Conidiogenous ceLLs hyaline,
monophialidic, terminal, discrete, determinate; phialides

cylindrical, straight or curved., 5. 0-15 x ).0-2. 5U , with
a wel-r-defined corl-arette. Phíaloconidia semi--endosenous

or acrogenous, ova] or obovate, 2.5-7.5 x 1.5-3.0U,

collecting in a hyalinc or grayish slimc droplet-.

The perithecia of C. dau.Ldsonit resemble those of
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PLATE XXII

Cez,atocystis dauidsoni¿ WTN (M) 7I-30

Figs. a-b Perithecia (x250)

Fig. c Apex of perithecial neck (x1000)

Figs" d-e Ascospores (x4000)

Fig. f Ascus (x2000)

Fig. g Conidia (x4000)

Fig. h Synnemata (x250)

Fig. i Phialide (x4000)

Fig. j Phialides, showing arrangement on

conidiophore (x4000)
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C. breuicoLLis , C. oLiuacea , and C. sagnt(rtospora , but

its curved ascospores with broad, uniform, gelatinous

sheaths readily distinguish C. dauidsonii from these

species except C. breuicoLLis. The ascospores of the
I af Èar cnani aq a I qn n.rqcêcq â llni f orm ¡^1e]-atinOUS SheathyvrJuJr q q¡¡r!v!rL( 

Yl

but are more elongate in appearance (compare Figs. d-e,

Pl-ate XXf I and Fig. f , Plate XXVI).

The conidial state of C. dauidsonii is very similar

to that of C. olíuacea ín that their phialides are simi-

lar in morphology (compare Figs. i-j, plate XXII and Fig.

a, Plate XXVI), and in their arranseÍìent on the indivi-

dual stalks which comprise the synnemata. It cannot be

confused with C, breuicollis, since the ]atter species

has a verticicladiella-like conidial state with slnnpodial

conidiogenous cell-s (see Fig. e, pl-ate XXVII).

fluÞ'J z yseua.ovsuqa menzLesL,'t .

TYPE COLLECTION: WIN(M)71-30, Seymour Arm, British Colum-

bia, Canada, August 26, L97I (with C. alLantospora.,

C, europhioides, C. fasciata, C. oLiue.eea, C. pseudomínor).

4. Cez.atocystis europhioides lrlright and Caj_n, Can. J. Bot.

39: 1222. L96L. Figs. b and d, Plate XXVII; Fig. b,

Plate XXVI "

Wright and Cain (18), in their description of C. euro-

phioicles, referred to the conidial- state as a Leptographium

and to the conidia as phialospores, while Robinson-Jcffrey

(t6), in comparing the conidial states of C. huntii and
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C. europhioides, concluded that the two species have a

vez'tici.cLadieLLa imperfect state. Examinatíon of culcures

from Manitoba collections, as well as type material
(TRTC 33700) indicates that the conidiogenous celrs of
c. europhioi.des are not readily identifiable as either
sympodulae or phialides but are an intermediate type,
and in this study, are referred to as percurlTent phia-
Lides. cultures obtained from type material of c. hunttí
and from Manitoba collections of this species also

produce conidiophores with percurrent phialides (compare

Figs" a & b, P1ate XXVII).

C. pseudoeurophioides, a newly-described species

in this study has a verticíeLadieLLa imperfect state,
and this character is used to separate it from c. euro-

phioídes.

MANITOBA HOSTS: Picea mariana, pínus banksíana.

SPECIMENS EXAIIINED: Manitoba: I{IN(M) 69-19 (wittr C, doLo_

minuta, C. eainii, C. oLiuacea), 69-13, 7L-I3 (with C.

cainii, C. pseudoeurophíoid.es), 7I-LB, 69-02, 69-30 (with

C. e?enuLata) , all on pieea mariana¡ 69-35 (with C. sag_

matospora, C. huntii , C. aLba , C. doLomì,nuta) , on pinus

banksiana. ontario: TRTC 33700, 45762, on pieea maria.naì

4576L on Pinus banksíana¡ 36278 on pieec¿ glauea¡ 34599b

on Pinus resinosa.

5. Ceratoeystís fimbriata 811. and Ha1st., N.J" Agr.

Expt. sta. Bul. 762 l-4. 1890 and Jour" Mvcol.7zL.rg91.

Plate XXVI, Fig. e.
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=Sphaerona.cma fí.mbriaturn (E11. and Iialst.) Sacc., SylI.

Fung. 10:2I5. 1923.

=0phiostoma. f itnbriat.um (811. and Halst. ) Nannf . , Sv.

Skogsvardsf. Tidskr. 32:408. Lg34

=Endoconidiophora fimbriata (811. and Halst.) Davids.,

Jour. Agr. Res. 50:800. 1935

=RostreLLa coffeae Zimm., Buitenzorg LÌInstitut Bot"

Bu]l " 4:L9 " 1900 "

C. fimbriata is readily distinguished by its asco-

spores which are surrounded by a sheath that is hat-

shaped in side view and oval in plan view (see Fj.g. e,

Plate XXVI). In Manitoba, this species has been found

on the inner bark of tremblinq aspen and on wood of

paper birch"

MANITOBA HOSTS: PopuLus tremuloides, BetuLo papyrifera"

SPECIMENS EXAMINED: ManitoJ:a: WIN(M) 6B-03 on Betula papA-

níferaì 7I-I2 (with C. pallidobrunnea), on Populus tremu-

Loides. Ontario: MFB 74L5 on P. tremuLoídes. British

Columbia: WIN (M) 71-32 (with C. piLif era) ¡ on p. tz.emuLoi.des.

6. Cez,al;ocystís huntii Robinson-Jeffrey, Can. J. Bot.

422528. L964. Fig. c, Pl-ate XXVI and Fig. a pl-ate XXVII.

The similarity of the conidial states of C. huntíi

and C. eur>ophioides has already been discussed (see dis-

cussion of C, europhioides). The ascospores of C. huntii,

however, are much smal-ler than those of C, europhioídes

and are the basis for the separation of these two species.
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MANITOBA HOSTS z Picea ntariana, Pittus banksiana.

SPECIMENS EXAMINED: Manitoba: WIN (M) 6B-01, 10-05 | 69-35

(witfr C. alba, C. do'Lominuta, C. minuta, C. europhi,oides) ,

al] on Pi.nus banksiana; 69-02 (wit.h C. europhioides, C.

oLiuacea) , on Picea. maz'iana. British Columbia: CFB R-577

(sub-culture from TYPE) .

7" Ceratocystis oliuacea (Mathiesen) Hunt, Lloydia, 19:29"

1956. Fig. a, Plate XXVI.

=)phíostoma oLiua.eeum Mathiesen, Sv. Bot. Tidskr. 452

2L2.1951.

=Ceratocystis uesca Davidson, Mycologia 50:666. 1958.

C. oLíua.cea. resembles C. sa.gma.tospora, C, dauid-

sonii, and C. breuicoLLís in perithecial- morphology. It

is easily distinguished from aII these species by its

ascospores which are surrounded by a double-brimmed

shealh that converges to a point above the dorsal sur-

face of the spore" The sheath appears cucullate in side

view and trianqular in end view.

MANITOBA HOST: Pícea mariana.

SPECIMENS EXAMINED: Manitoba: WIN(M) 69-24 (with C. doLo-

minuta), 69-IB (with C. caínii, C. doLoninuta, C. euro-

phùoi.des), 7l_-LB (with C. europhioides)¡ ontario: TRTC

34649, 45747 on Picea. mariana; 33696 on Pinus syLues'

tris,

B. Ceratocysl;is popuLicoLa sp. nov. Plate XXIII, Figs. a-k.

Perithccia globosa, atrobrunnca vcl nigra, 75-I25U
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diam; collum atrobrunneum vel nigrum, rectum vel curva-

tum, ad apicem gradatim contractum, 75-I75V longum, ad

basim 20-30(40)u, ad truncatum apicem 7.0-10p latum;

hyphae ostiolares hyalinae, cylindricae, rectae vel tor-

tuosae, parallelae vel_ divergentes , 5. 0-10U longae, 0. 5U

diam; asci juveniles clavati, maturi clavati vel sub-

globosi, evanescentes , 7 .0-9 .0 x 4.0-5. 0U; ascosporae

hrz¡'l i nap - ¡qanl-¡'l-:a ¡ 'l :{-, que"- **_ere conspectae l-unatae cum

extremis obtusis, superne cyrindricae cum extremis ob-

tusis, ab extremo conspectae rotundae, 2.5-3.5 x 1.0-
2.0v r cr.lrTr vagina gelatinosa; vagina cucurlata a latere
conspecta, superne elliptica, ab extremo conspecta tri-
radians. Ç6lnni:a :ll-r¡a. hyphae 0.5-2.0V diam, hyalinae,
immersae ver superficiales, parietibus tenuibus i coni-
diophora simplicia; conidia hyalina, aseptata, cytin-
drica vel c lavata, recta ve1 curvata , 2.5-4. 5 ( 5. 0 ) x

1. 0-1. 5U , solitaria dein j-n muco aggregata.

Hab. i.n ligno et cortice interno popuLi tremuloidis,
Pez'ithecia superficiar on wood or on the cambium side

of bark; in culture, developing on superficial mycel_ium

or embedded in the agar medium; bases globose, dark brown

to blacJ<, 75-L25V in diameter, outer layer of the peri-
dium composed of thick-wal-red, irregularry-shaped cells,
2.0-8.0U in diameter; necks dark brown to bfack, straight
or curved, tapered towards the apex, 75-175U long,

20-30(40)U wide at the base, 7.0*I0U at the tip, composed
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of thick-walIed, Iaterally-fused, septate hyphal ele-

ments, 1.5-2.5V thick, which termínate in a truncate

apex; thick septa, which are more or less coincident in

adjacent elements, give the neck an êppearance of having

dark bands alternatíng with lighter areas; ostiolar

hyphae hyaline , cylindrical, straight or crooked, para-

llel- or divergent., 5. 0-l-0 x 0. 5U . Asci B-spored, eva-

nescent, clavate when young, clavate to subglobose when

mature, 7 "0-9"0 x 4.0-5.0U. Ascospores hyaline, I-celled,

lunate with obtuse ends in side view, cylindrical with

obtuse ends in plan view, globose in end view, 2.5-3.5 x

l-.0-1.2U; encl-osed in a hyaline gelatinous sheath appea-

ring cucullate or hat-shaped in side view, el-liptical in

plan view, tri-radiate in end view; sheath dimensions in

side view: 3.5-5.0 x 2.0-2.5u.

Perithecia produced sparingly in agar cul-Lure in

approximately 4 weeks.

CoLonies on agar hyaline to white, glistening due

to masses of conidia in slime ì agar not pigmented;

growth rate slow. MyceLium superficial and j-mmersed"

Hyphae hyaline, thin-wa1led, septate, 0.5-2.0V wide.

Conidiophores semi-macronematous, mononematous r un-

branched, üp to 10U 1ong. Coni.diogenous cells poly-

bl-astic, terminal, integrated, cylindrical, sympodial,

denticulate , 0"7-I.0p wide; denticlcs 0.5u lons.

Coni.dia hyaline, I-cellcd, cyfindrical or clavate,
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PLATE XXITI

Ceratocystis popuLicoZa WIN(M) 69-19

Fig. a Perithecia (x250)

Figs. b-d Perithecíal necks (x1000)

Fig. e Asci (x2000)

FÍgs. f-h Ascospores (x4000)

Fig" i Conidia (x4000)

Figs. j-k Coni-diogenous cells (x4000)
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straight or curved, 2.5-4.5(5.0) x I.0-l_.5t1 , produced

singly but become aggregated in slimy heads.

The perithecia of c. popuLicoLa are superficialry
similar to those of c. aequiuaginata and c. acericoLa.
However, the perithecial necks of c. popuLicoLa are

consistently shorter than those of c. aequiuaginata and

these two species can be separated on this basis. Also,
C. populicoLa has ostiol-ar hyphae which C. ace,icoLa
lacks and it does not have the swerlings or annur j- a.l ono

the necks which are arways present in c. acericoLa.

In the conidial state, C. popuLt coZø produces

conidia which are curved and unlike those of c. aequi-

uaginata (compare Fig. i, plate XXIII and Fig. h,

Plate xx). The conidial state cannot be compared with
that of c. aeerLcola since the ratter species was des-

cribed on the basis of the perfect state only and has

not been isolated in culture.

HOSTz Populus tremuloides.

TYPE coLLECTToN: wrN(M) 69-19, Duck Mountain provinciar

Forest, Manitoba, Canada, May 22, L969.

ADDïTIONAL SPECTMBNS EXAMINED: Manitoba: WrN(M) 69-33,

7 0-23 "

9 " Cez,at.ocystis pseudoeuropitioides sp" nov. plate XXIV,

.u'l_qs. a-K

Perithecia globosa, nigra I L25-300u diam; col_l_um

nigrum, cylindricum, rcctum ve1 curvatum, 300-850u longum,
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ad basim 35*50U latum, âd apicem gradatjm vel abrupte

contractum, 25-45¡t latum; hyphae ostiolares non visae;

asci juveniles clavati, maturi cl-avati vel late el_tip-

tici, evanescentes, 17-20 x 6.0-10U; ascosporae hyalinae,
-^^*r^L-^ - laferc r:onsnegl¿ renifOfmes_ stjnêrnê ellin-oùEIJLaLo.e, ct rquç!ç uvrrÐyçULd Ie:IIII(-)I'Jttg_, v¿+4r

ticae, âb extremo conspectae oval_es , 4. 5- 5 " 0 x ).0-2.5¡t ,

cum vagina gelatinosa; vagina cucul-lata vel campanulata

a latere conspecta, superne quadrangula, ab extremo

conspecta triradians. Coloniae atrovirentes; hyphae

0.7-10U diam, hyalinae, superficiales vel immersaer sep-

tatae, parietibus tenuibus vel crassis; conidiophora

brunnea, peniciltate furcata; conidia hyali_na, aseptaca,

acropleurogena, curvata vel clavata, 2.5-5.0 x 1.0-

1.5 (2. 0) U, solitaria dein in muco aggregata.

Hab. in ligno et cortice interno piceae mar,.Lanae.

Perithecia bl-ack, cellular detait visible onlv when

the perithecia are bleached, superficial on wood or em-

bedded in inner bark, developing mostly on superficial

mycelium in agar cul-ture; bases globose, 125-300U in dia-
meJ- er - nlrJ- er I ¡r¡ar of f ho nr-r'i rli rrm ¡nmnnqaÄ nf r{¡rl-u¿rv È/u! rur u¡Lr UVrrrIrV Þ gU U! Lf ctl. .r! ,

thick-walled, irregularly-shaped ceIls, 4.0-1Bp in dia-

meter; necks nearly cylindrical, straight or curved,

gradual-ly or abruptly tapered near the apex, 300-850U

1ong, 35-50¡r wide at the base, 25-45¡t near the tip;

chiefly composed of dark rectangular ceIIs, 7.5-I4 x

3,5-5.5U, but towards the apex, of thir:k-wal_led, anguì_ar,
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more or less isodiametric cells 2.5-l0U in diametcr;

ostiolar hyphae absent. Asci B-sporcd, evanescenr,

cl-avate when young, clavate or broadty cl_avate to glo-

bose when mature, L7-20 x 6.0-10u" Ascosporles hyaline,

l-celled, reniform in side view, broadly ellipsoid in
plan view, oval in end view, 4.5-5.0 x 2.0-2.5v, enclo-

sed in a hyaline gelatinous sheath, up to 0.5U thick on

the convex side of the spore, extending into a retrorse
brim 6.5-7"5U across and up to 2.5V thick on the con-

cave side, appearing :ucullate or campanulate in side

view of the spore, quadrangular in plan view, tri-radiate
in end view; the spores are extruded from the ostiote
in a thiclc whitish mass.

Perithecia develop on autoclaved wood in 2-3 weeks,

in agar culture in 3-4

of perithecia produced

by dematiaceous hyphae

loped.

weeks. Frequently, the venters

in culture are denselv ornamented

within which the perithecia deve-

CoLonies on agar blackish green. MyceLi,um partly

immersed, partly superficial. Hyphae hyaline, thin- or

thick-walled , 0.7- 10p vride . Conidiophores macronematous,

mononematous, branched towards the apex forming a stipe
and head; stipe straight, mid to dark brown, f50-500U

long, 8.0-l2U thick at the base, 4.0-6.0U just below

the head; branches usually in 2-4 series. Conidi.ogenous

ceLLs polyblasti-c, discrcte, arranged pcnicilJ-atc1y
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PLATE XXIV

Cez,atocy stis ps eudo europhioides WIN (M) 7I-13

Figs. a-b Perithecia on wood (x75)

Fig. c Apex of perithecial neck, bleached to

show cel1 detail (xI000)

Figs. d-g Ascospores (x4000)

rig. h Ascus (x2000)

Fig. i Conidia (x4000)

Fig. j Conidiophore apex of VerticicLadiella state
(x1000)

Fig. k Conidia and conidiogenous cells (x4000)
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on branches, sympodial, cylindrical, 0.7-I.2V thick"

Conidia formed sol-itarily but becoming aggregated in

slimy heads, acropleurogenous, usually curved., often

cl-avate , 2.5-5.0 x 1. 0-] .5 (2. 0 ) u "

The perithecia and ascospores of C. pseudoeurophi-

oides are indistinguishable from those of c. europhioídes.

separation of the two species is based on differences in
their conidial states. C. pseudoeurophioides has a

vez'tici.cLadieLLa imperfect state with sympodiar conidio-
gienous cel-1s which produce curved conidia, whereas c.eu-

roph'íoides has a Leptographium imperfect state with
percurrent phialides which produce straight phialoconidia
(compare Figs. i, j, & k, Ptate XXIV; Fig. b, plate XXVI;

and Figs. b & d, Plate XXVII)

HOSTz Picea maz,iana,

TYPE COLLECTIONL WIN (M) 7

Manitoba, Canada, April

uacea, C. pseudonígra) .

t-13, Sandilands Forest Reserve,

24, I97I (with C. cainii, C. oLi-

10. Cez,atocystis sa.gmatospona Wright and Cain, Can. J.

Bot., 3921226. 1961. Fig. d, plate XXVI and Fig. c,
Plate XXVII.

This species is very similar in general appearance

to C, oLiuacea and C. dau.Ldsonii, but is distinquished

by the sheath which surrounds the ascospores. The asco-

spores of c. sagmatospora possess a sheath with a double

brim which does not converge either above or berow the
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spore itself.

MANITOBA HOSTS: Picea maz,íana pinus banksiana.

SPECIMENS EXÄMINED: Manitoba: WIN(M)68-50 (with C. eu-

t,ophioides) t 69-35 (with C. alba, C. doLomínuta, C. eu-

nophioides, C. huntii, C. minuta), 69-02 (with C. euro-

phioides). Ontario: TRTC 36247 (TypE), 36263, 39559, atl
on Píeea maz,ianaì 39555, 36265, 36245, 36264, all on pinus

stt,obus ¡ 34600 on P. Tesinosa. British Columbia: VIIN (M)

7I-30 (with C. aLLantospona, C. dauidsonii, C. euï,ophioi-

des, C. fasciata, C. pseudominoz,) on ps eudotsuga menzíesií.

7I-29 (with C. aLLantospora, C, piLifez,a) on Thuja occi-
dentaLi.s.

11. Ceratoeystis tortici.Líata sp. nov. plate XXV,

Figs. a-I
Perithecia in agaro non evoluta, in ligno sterili

evoluta, globosa, nigra et opaca, 150-250U diam; co11um

nigrum, rectum ve1 curvatum, (400) 700-1500U longium,

ad, basim 35-60U ad truncatum apicem 1B-25U latum;

hyphae ostiolares hyalinae, cylindricae, tortuosae,

usque ad 135p longae, 1.0-1.5u diam; asci juveniles

clavati, maturi clavati vel subglobosi, 7.0-9.0 x 4.0-

5"0U; ascosporae hyalinae, a latere conspectae lunatae,

superne transverse ellipticae, ab extremo conspectae ro-
tundae, 2"0-2.5 x 0"7-1"0U, cum vagina gelatinosa; vagina

in pagina convexa ascosporae 0.3U lata, in pagina con-

cava ascosporae 0"3-0"5U lata convexaque. Coloniae
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albae; hyphae 0.5-2.01t diam, hyalinac, superfíciales

vel- immersae, septatae, parietibus tenuibus; conidio-

phora in synnemata aggregat-a¡ synnemata olivaceo-brun-

nea, pallidiora versus apicemr solitaria veI cespitosa,

usque ad I000U longa et 75V l-ata, ad apicem iterum atque

iterum prolificantia ut apices secundarios et tertiarios

formunt; conidia hyalina, aseptata, clavata vel ovoidea

vel oblonga cum extremis obtusis, 2.5-4.0 x I.2-2.0V,

solitaria dein in muco aggregata.

Hab. in ligno PopuLi baLsamifez,ae"

Pez,ithecia bLack, cellular detail visible onl_y when

{-l-ro nori+l-'aaì¿ afe b]_eaCherf " qrrnarf i¡.i ='l ¡-lr nerJ- 'lr¡ ombed-, ruyu!!rurq! v! yqr LfÌ çf

ded on wood, not developing in agar culturei bases glo-

bose, 150-250U in diameter, outer layer of the peridium

composed of thick-walled, more or less isodiametric

celIs, 3.0-I0p in diameter; necks cylindrical, straight

or curved , (400) 700-1500U long, 35-60U wide at the base,.

18-25p at the tip, composed of laterally-fused, thick-

walled, septate hyphal elements 1.5-3.0(5.0)u wide, which

terminate in a truncate apex; ostiolar hyphae hyaline,

cylindrical, flexuous, divergent, 1.0-1.5U thick, up to

135U long. Asci B-spored, evanescent, clavate when young,

clavate to subglobose when mal-ure , '7 .0-9 "0 x 4" 0-5.0U"

Ascospoz,es hyaline, 1-celIed, lunate in side view, ellip-

tical- in plan view, globose in end view, 2"0-2"5 x 0.7-

1.0U, surroundcd by a hyaline, gelatinous sheath, 0.3U
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thick on the convex side of the spore, 0.3-0.5U thick
and convex on the concave side of the spore.

Perithecia develop on autocl_aved woocl in 4-5 weeks.

CoLonies on agar hyaline to white, cottony, coni-
diophores abundant; agar not pigmented; growth rate inter-
mediate. MyceLium aerial-, superficial and immersed.

Hyphae hyaline, thin-walled, septate, 0.5-2.0u wide.

conidt'ophores macronematous, mononematous or synnemarous,

solitary or cespitose. Synnemata olivaceous brown at
the base, becoming paler towards the apex, up to 1000U

long, üp to 75U thick at the base, capped by a slimy

head; the central portion remainj-ng meristematic, fregu-
ently growing out of the conidial_ head to produce secon-

dary and tertiary heads. conidiogenous ceLLs polyblastic,
terminal-, integrated, cylindrical, sympodial, 0.7-1.0U

thick. Conidia hyatine, l-celled, clavate. ovoid t or

oblong with obtuse ends, 2"5-4"0 x 1.2-2.0¡t, formed soli-
tarily but becoming aggregated in slimy heads.

C. toz,ticiLiata resembles C. elauata more closely
than any other species of Ceratocystis, However, the

necks of C. torticiliata are longer than is reported for
those of C. cLauata and C. clauata has slightly larger
ascospores " AIso, the ostiol-ar hyphae of C, toz,ticiLiata
are hyaline and fl-exuous while those of C. clauata are

brown and spirally curved.

In the conidial statc, both species procluce si¡nil_ar
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PLATE XXV

Ceratocy stis toz.ticíLiaúa !rIIN (M) 70-15

Figs. a-b Perithecia on wood (x60)

Figs" c-d Apices of perithecial necks (x750)

Figs" e-g Ascospores (x4000)

Fig. h Conidia (x4000)

Fig" i Synnerna on wood (x250)

Fig. j Synnema, slide preparation (x250)

Figs. k-I Conidiogenous cells (x4000)



bffi
,W

w
ffi

l

æ'
' '":l :

....



122

PLATE XXVI

Additional illustrations of Ceratocystis spp.

of the Fimbriata Group

Fig. a C. oLiuaeea WIN(M)71-13. phialides (x4000)

Fig. b C. euï,ophioides WIN(M) 69-02" Conidia (x4000)

Fig. c C. hunti¿ WIN(M)70-05. Ascospores (x4000)

Fig. d C. sa.gmatospoi"a WIN(M) 71-09. Ascospores (x4000)

Fig. e C. fimbz,iata WIN (M) 6B-03. Ascospores (x4000)

Fig. f C. breuicoLLis ATCC 1297L. Ascospores (x4000)

Fig. g C, adiposa TRTC Cufture. Ascospores (x4000)

Fig. h C. najor CFB-R562. Ascospores (x4000)
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PLATE XXVII

Additional illustrations of Ceyatoeystis spp.

of the Fimbriata Group

Fig. a C. huntii WrN(M)70-05. Conidiogenous cells
(x4000)

Fig. b C, europhioides WIN(M) 69-02. Conidiogenous

cells (x4000)

Fig. c C, sagmatospora WIN (M) 7L-09 " Conidiogenous

cells (x4000)

Fig. d C. europhioides WIN (M) 69-02. Conidiophores

and conidia (xI500)

Fig. e C. breuicoLlis ATCC I297I. Conidiophores and

conidia (x1500)
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appearing synnemal-a, Ï:ut the conidia of C, tor'l;iciLial;a

are smaller than those of C. cLauata.

HOST : PopuLus baLsamifena.

TYPE COLLtrCTION: WIN(M) 70-15, Sandilands Forest Reserve,

Manitoba r, Canada , May 24 , 197 0.

The followinq species have not been found in Mani-

toba but have been examined for purposes of comparison

and are considered to belong to the Fimbriata Group:

Ceratocystis adiposa (But.l. ) C. Moreau, Revue de

Mycologie, Suppl" Colonial 17222" 1952. plate XXVI,

Fig. g. SPECIMEN EXAMINED: BPI-FP 46664"

Cez,atoeystis acericola Griffin, Can. J. Bot" 462694.

1968. SPECIMEN EXAMINED: MFB 7593

Cez,atoey stís breuicoLLi,s Davidson, Mycologia 50 z 667 "

1958. Plate XXVI, Fig. f; Plate XXVII, Fig. e.

SPECIMEN EXAMINED: ATCC L297L.

Ceratoegstis cLauata (Mathiesen) Hunt, Lloydia 19:

37 " 1956" SPECIMEN EXAMINED: AM-K L-7-56 (imperfect

state only).

Ceraí;ocy stis maj or (van Be1.ma) C. Moreau, Revue de

Mycologie, Supp1. Colonial- L7:22" L952. SPBCIMEN

EXAMINED: CFB R-562. Plate XXVI, Fig" h"

Ceratocystis monilifoy'mis (Hedgc") C" Moreau,

Revue de Mycologie, Suppl. Col-onial 17 :22. 1952.

SPECTMtrN EXAMINED: ATCC 12861.
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Aeratocystis magnifica Griffin, Can. J. Bot" 46:704.

1968" SPECIMEN EXÃMINED: IvIFB 7637 (=TRTC 36287).

The following species have not been examined but,

from the descriptions appearing in the literature, are

probably referrable to the Fimbriata Group:

Ceratocystis brunneo-eiLiata (Mathiesen-K) Hunt,

Llovdia 19:.32. 1956.

Cez'atocystis dryoeoetidis Kendrick and Molnar,

Can" J. Bot.43:39. 1965.

Ceratoey stis francke-grosmann'iae Davidson,

Mycologia 63:6 " J-97l-.

Cenatoeystis Leptographioides (Davids" ) Hunt,

Llovdia L9z28. 1956

Ceratoey stis oL'íuaeeapini. Davidson, Mycologia

63:7. L977

Ceratocg stis zlostrocgLindniea (Davids. ) Hunt,

Lloydia L9226. 1956.

Ceratoeg stis u az,iospora (Davids . ) C. Moreau,

Revue de Mycologie, Suppl. Colonial L7222" L952.
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1. Osti

2. Ba

J.

KEY TO THE SPECTES OF TI]E PILI

nl ar hr¡nhac' absent

se of perithecium more than l00U

Ascospores lunate or orange-secti

contents of venter bright yellow;

state synnematous. 7 .

Ascospores allantoid or ellipsoid
state mononematous

FERA GROUP

in diameter

nn-ch¡narf .

i mnarfa¡.l.

C. intz,o citrina
. imnorfon{-, ¡¡rrl,eÀ

n . n7.7.nn f.n en çyg

10. C. naz'cis si

i-n diameter

e - /tn /r1) s fí.r.n7.Lis

arising from a

6. C. coronata

4. Ascospores all-antoid. . " 2.

4 " Ascospores ellipsoid. . "

2. Base of perithecium less than 100U

3.

1. Ostiolar hyphae present

5. Ostiol-ar hyphae nearly cylindrical,
sharply defined apex

6. Necks usual-ly more than 200U long

6. Necks usually less than 200U long

7 " Ascospores more than 1.5U wide.. 4. C. ecrp¿-bai;a

7" Ascospores less than 1.5U wide

B. Ascospores less than 4U long

14. C. pseudomtnon

B. Ascospores more than 4¡r long 9. C, minor

5. Ostiolar hyphae tapered, developing as conLinuations

nf hr¡nìrel olam,on1_q .'ômrrri qin¡ J-ìra nanÞ. ãnêv nntrrr¡¡Y ç¡rç ¡¡çu^, qt/ç^ ¡¡v L

sharply defined
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9. Ascospores less than 4U l-onq

10. Perii-hecia hyaline B. C. Leucoca.r,pü.

10. Perithecia brown to black

11. Ascospores allantoid. " . C. t.etz,opii

11. Ascospores lunate to orange-section-shaped

12. Cultures on agar hyaline to white; agar not

pigmented

13. Ascospores less than 3U long

C. stenocera.s

13. Ascospores more than 3U long

1. C. albida
12" Cultures on agar buff-colored ì agar pigrnented

brown C. megaLobrunnea

9 " Ascospores more than 4U long

14" fmperfect state endoconidial".. 5. C. coerulescens

L4. Imperfect state not endoconidial

15. Imperfect state Graphium-1ike

16. Necks rarely exceeding 400U in length.

C. ulmi

16. Necks up to 1000U long 12. C, piceae

15" Imperfect state not Graphium-1ike

17. Base of perithecium paler than the neck

11. C. perfecta

17 " Base of perithecium brown to black, €ssentially
concol-orous with the neck
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18. Cultures on agar

19. Necks usually

hyaline to white; asar not pigmented

more than 750U loncl

13. C. piLifena
19. Necks less than 750U long 15. C. tenelLa

18. Cultures on agar brown to buff

20. Malt agar pigmented yellow, pablum agar pigmented

pale brown. . . 16. C. tz,emulo-aurea

20" Malt agar pigmented brown C. brunnea
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PLÀTE XXVIIT

Additional ill-ustrations of Cerai;oeystis spp.

of the pilifera Group

Fig. a C. albida TRTC Culture. Ascospores (x4000)

Figs. b-c C, albida I^IIN(M) 69-53. Ascospores (x4000)

Fig" d C. albida IVIN(M) 69-53. perithecial_ neck

(x1000)

Fig" e C " q.ngustieoLlis VüIN (M) 7L-32 " perithecium

( x100 )

fig. f C. q.ngusticoLLis WIN (M) 7I-32. perithecial

neck (xI000)

Fig. g C. angusticoLLis WIN(M) 7L-32. Ascospores
. (x4 000 )

Fig. h C. angustíeoLLis !^IIN (M) 7t-03. Conidíophore

and conidia (x1500)

Figs. i- j C. angustieoLLís VüIN (M) 7I-32. Conidiogenous

cells (x4000)

Fig. k C. a,ngustícoLLis VùIN (M) 7L-32 " Conidia (x4000)



a

%
%,

t\

'.
i,4



130

1. Cez.atocystis albida (Mathiesen-K) Hunt,

49. 1956. Plate XXVIfI, Figs. a-d.

=)phiosLoma o"Lbidu-m MaLhiesen-K., Meddel-.

Skogsforskningsinst. , Sweden , 43 (4) :50.

Lloydia l9:

Statens

19s3.

C. albida is readily identified by its small,
orange-section-shaped ascospores and prominent diver-
gent ostiolar hyphae which are usualry curved outwards.

A single collection of this species has been made in
Manitoba from elm. comparisons with cultures of c. aL-

bidar âs wel-l as with the descrÍption in the riterature,
show that the Manitoba materi-ar resembr-es c. albida in
all respects except that the necks tend to be almost

twice the length of those produced by C. albida. The

cultural characteristics and the conidiar state do not

differ from those of c. aLbida. r therefore consider

the Manitoba collection to represent c. albida with the

following emendation to the original description of this
species: necks 340-1000U long.

MANITOBA HOST : ULmus amey,ic(r.ne..

SPECTMENS EXAMTNEÐ: Manitoba: I^rrN (M) 69-53. sweden: TRTC

culture from Mathiesen-Käårik (no numerical designation) .

2. Ceral;ocystis aLLan'tospo:r,a Griffin, Can. J. Bot. 46:

694. 1968. Plate XXIX, Fig" a.

C. alLantospora is easily recognized by its al-lan-

toid ascospores and the rack of ostiol-ar hyphae. Griffin,
in his description of the species, referrecl to Lhe asco*
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PLATE XX]X

Additional illustrations of ascospores of
Cez,atocystis spp. of the Pilifera Group

Fig. a C. aLLantospoï,a WIN (M) 69-56. (x4000)

Fig. b C. teneLLa\ñTN(M) 71-07. (x4000)

Fig. c C. teneLLa BPI-FP 70809. (x4000)

Fig. d C. minoz. wIN(M)71-10. (x4000)

Fig. e C. perfecúa WIN (M)7I-27. (x4000)

Fig. f C. piLi,f era wIN (M) 7I-I2. ( x4 0 00 )

Fig. g C, narcissí wrN (M) 69-55. (x4000)

Fig. h C. ty,emuLo-auz,ea ATCC 15459. (x4000)

Fig" i C. capùtata vüIN(M) 69-L6. (x4000)
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spores as being surrounded by a thin hyaline sheath.

However, examinations during this study failed to show

the presence of a sheath.

MANITOBA HOSTS: Picea mariana, pinus banksiana.

SPECIMENS EXAMINED: ManiLoba: WIN(M) 69-06, 7L-Og,

71-30, 7I-78, 70-22, 7O-24, all on picea mariana,;

69-56, 7l--10, 77-26, all on pinus banksiana. Ontario:
TRTC 36278, 45770, 45772¡ MFB 760L, 7602, 7604, 7609,

76II. British Columbia: WrN(M) 7I-29 on ?hu:ia oeciden_

taLis, 7I-30 on Pseudotsuga menzíesíi.

3" ceratocystis a.ngusticoLLis wright and Griffin, can.

J. Bot. 462697. plate XXVIII, Figs. e-k.

C. angustt colLis \,vas f irst described on the basis
of the perfect state but was not grov,rn in curture. rso-
lates have been obtained from Manitoba collections which

resembl-e type material of this species in all respects.

on this basis, the conidiar state of c. anqusticoLlis is
described as follows:

Colonies on agar hyaline to white, glistening due

to masses of conidia in slimei agar not pigmented;

growth rate sl-ow" MaceLium superficial- and immersed.

Hyphae hyaline, thin-walled, septate, 0.5-1.5U wide.

conùdiophov'es micronematous, mononematous " conid.iogenous

ceLLs polybtastic, terminal, integrated, cylindrical,
denticulate , 0 .7 - 1. 0U wide; cìenticles 0. IU wide, up to
0.5U long " Co,idia hyaline, 1-cel_Ied, clavate, ovoid,
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or arcuate, 2.5-5.0(6.0) x 1.0-L.2(2.0)U, formed soli-

tarily but becoming aggregated in a slimy heacl.

The apices of the perithecial necks of C. angusti-

colLis are usually swol-len, and capped by a hyaline gela-

tinous pad (see Fig. f, Plate XXVIII). This feature,

which is characteristic of this species, is usual-1y not

seen since the neck tends to fracture below the ostiole

prior to, or at the time of, the release of the ascos-

pores.

MANTTOBA HosTS z Pinus resinosa., p. banksie.ne.t Abies baL-

sa.mea, Picea mariana,

SPECIMENS EXAMTNED: WIN(M)71-03, 7I*23, aII on pinus re-

sinosai 69-44, 69-57 , 70-13 all on P. banksiana; 7L-II

7I-2I all on Abies baLsamea.ì 7I-09 on picea mariana.

Ontario: TRTC 34647 , 34663 , 34669 , 36292 , 3957 O , 457 69;

MFB 7590. British Columbía: WIN(M)7L-29 on Thuja occi-

dentaLis¡ 7I-32 on Pseudotsuqa menziesi.i.

4" Cez,atocystis ca.pitata Grif f in, Can. J. Bot. 462699.

1968. Plate XXIX, Fig. i; Plate XXX, Figs. a-c.

Manitoba col-lections of C. capitata show no sig-

nj-ficant variation from the original description of this

species. The truncate apices, with narrow, cylindrical,

divergent ostiolar hyphae, and the prcsence of a hyaline

gelatinous pad, are characteristic of C, capi.tal;a as well

as c. tremulo-aurea and c, coronata. Denticurate conidio-

gerlolts cells and largc cl-avate conidia are also features
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PLATE XXX

Additional illustrations of Ceratocystis spp.

of the Pilifera Group

Figs. a-b C. capitata WIN(M) 69-16. Apices of perithe-
cial- necks (x1000)

Fig. c C. capitata WIN(M)69-16. Denticulate conidio-
phore v¡ith conidium (x4000)

Figs. d-e C. tenella\IIN(M)7I-27. Peritheciat neck

aPices (x1000)

Fig. f C. teneLLaWlN(14)7L-27. Conidia (x4000)

Fig. g C. pez,f ecúa WIN (M)7I-27 " Perithecial neck

apex (x1000)

Fig" h C. pez,f ecúa WIN (lq) 7L-27 . Perithecia (x150)

Fig. i C. perfectø WIN (M)7L-27 " Conidia (x4000)
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shared by these three species.

MANITOBA HOST : FopuT,us tremuLoides.

SPECIMENS EXA}ITNED: MANiiObA: WIN (M) 69-16 , 69_39 .

Ontario: TRTC 45763, 39548, 36262; MFB 76L3, 76L6,

7617, 7627, 7623, 7625.

5. Cez'atocystis eoeruLeseens (Mttnch) Bakshi, Brit.
M1rcol. Soc. Trans. 33:114. I950.

|Endoconidiophora coerLtlescens M{lnch, Naturw. Ztschr.
f. Forst" u Landw. 5:564. 1907"

=)phiostoma coeruLescens (Mtlnch) Nannf ., Sv. Skogs-

vardef" Tidskr. 32:408. I934.
:E.ndoeonidiophora uiz.eseens Davids., Mycologia 36:

301. 1944"

A single collection of C. coer¿L¿Lescens has been

made in Manitoba. Although there is a thin grelatinous

sheath associated with the ascospores, it is frequentry
not seen, and for this reason â. eoeruLeseens is included
in this group.

MANITOBA HOSTz Pícea mayLana.

SPECIMENS EXAMINED: Ma.nitoba: WIN(M) 69-11 (with C. piceae) .

Alberta: CFB R-584 (culture).

6" Cez,atoeystis eoronata sp. nov. plate XXXI Figs. a-l.
Perithecia globosa, atrobrunnea vel nigra, 45-110

(160)u; collum atrobrunneum vel nigrum, pallid,ius versus

apicem, cylindricum, flexum veÌ tortuosum, 100-450 (600) u

longum, âd basim 20-30(40)u Iatum, âd apicem obtusum
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6.0-10U Iatum pileo hyal-ino tectum; hyphae ostiolares
hyalinae, rectae, cylindricae vel contractae, diverqences

et coroniformes, 10-30u longae, ad J¡asim 0.7-1.0U diam;

asci juveniles clavati, maturi subglobosi, evanescentes,

octospori, 3. 5-10 x ).5-5. 0U ; ascosporae hyalinae, asep-

tatae, a l-atere conspectae all-antoideae, superne oblongae

cum extremis obtusis, ab extremo conspectae rotundae,
(2.5) 3"5-4.5 x 1.0-L.2V, vagina nul1a. Coloniae albae;

hyphae 0.5-5.0U diam, hyalinae, superficiales vel immer-

sae, septatae, pariet.ibus tenuibus; conidiophora hyalina,
simplicia vel furcata; conidia hyalina, aseptata, clava-

ta, 2. 0-8. 0 x l. 0-2. 5U "

Hab. in ligno Pini banksianae.

Pez,ithecia superficial on wood, developing on super-

ficial mycerium or embedded in the agar medium in culture;
bases dark brown to black, globose, 45-l1O(160)u in dia-
meter, outer layer of the peridium composed of thick-
walled, polygonal cells, (2.5)S.0-10U in diameter; necks

dark brown to black, paler near the apex, nearly cylind-
rica,tr, usually bent or crooked, I00-450 (600) u long , 20-

30(40)u wide at the base, 6.0-10u at the tip, composed

of dark, thick-walled, laterally-fused, septate, hyphal

el-ements , 1 . 0- 2 .5V wide , which terminate in an obtus e to
truncate apex covered by a hyaline gelatinous pad; ostio-
lar hr¡nh¡o- r^¡hon nroqpnl- hr¡al'ino ql-r¡ial¡l- ¡rr'ìì-Ärjrq! ¡rl,LJrrcE, \r¡¡v¡¡ e¡¡e, !e!qJgttL, LjyrItILlIJ.(l

or tapered, divergent, up to 30 in number, l0-30U 1ong,
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0"7-1.0U wide at the base, deveJ-op as extensions of the
hrznl'r='l a'l nmnnf c ¡nmnnei n^ f.Ìrr: O¡f or 'ì awg¡ Of the neCk.u¡¡e vuuç! rcJl

Asci B-spored, evanescent, clavate when young, sub-

glol:ose when mature, 3.5-10 x 2.5-5.0U. Ascospores

hyaline, 1-ce1Ied, allantoid in side view, oblong with

obtuse ends in plan view, globose in end vj_ew, (2.5)3.5-

4.5 x 1.0-1.2U; the spores are extruded from the ostiol-e

in a hyaline droplet, which becomes amber v¡ith age.

Perithecia develop on agar and on autoclaved wood

in l--2 weeks"

CoLonies on agar dense, cottony, white. MyceLium

superficial and immersed, agar pigmented dark gray.

Hyphae hyaline, thin-walled, septate, 0. 5-5. 0U wide.

Conidiophores micronematous or semi-macronematous, mono-

nemat.ous, hyaline, unbranched or branched . Conidiogenous

ceLLs polyblastic, integrated, terminal or intercalaray,
determinate but swelling as l-ateral- conidia develop,

denticulate; denticl-es numerous, tapered, 1.0-1.5U

wide at the base, 0.7U at the tip, 0.5-1.5U long. Coni-

dia hyaline, l-cel-led, clavate, narro\,ver at point of

attachment, 2.0-8.0U long, 1.0-2.5V thick at the broadest

part; first formed conidium terminal, subsequent ones

latera1.

Since the perithecia of C. coronata and C. tenella
are similar in size and their ascospores have similar

dimensions, these two species could be confused if onlv
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PLATE XXXI

Ceratocy stis coronata WIN (M) 7I-26

Figs. a-b Perithecia (x250)

Fig. c Apex of perithecial neck (xf000)

Figs. d-e Ascospores (x4000)

Fig. f Asci (x2000)

Fig. g Mycelium with unbranched conjrlinnhnrac

(x1500)

Figs. h- j Tips of conidiogenous cel-l-s (x4000)

Figs. k-1 Conidia (x4000)
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these characters are considered. Flowever, the asco-

spores of c. cotlonata have obtuse ends whil-e those of
c. tenelLa are more attenuated and thus resembre those

of c. pilifera (compare Figs. drê, plate xxxr and Fiqs.
c & f, Plate XXIX) . Further separation of these two

species is based on the fact that the ostiolar hyphae

of c. coronata are narro\,v and cylindrical white those

of C" t;enella are similar to those of C. píLif ez,a in
having a wider base and tapering towards narrow tips "

The conidial- state of c. coz,onata closely resemb]es

that of C. capitata in that cylind.rical to cl_avate

conidia are produced. on large denticles, which occur

laterally, or are terminally clustered, on unbranched

coni-diophores. The conidial state of c, tenella, how-

ever, is quite different since conidia are not produced

in abundance, are more nearly ovoid in shape, are very
narrow at the point of attachment, and in the dried
culture of C. l;eneLLa (BpI-Fp-7 0809 ) which was examined,

denticles do not appear to be present.

Griffin ( s ) reported on several- ontario corrections
of a cez'atocystis species which had perithecia simirar
to those of c. piLíf ez,a except that they were consisten-.ry

of smalrer size. He assumed these represented a sJ_ightly

variant form of c. tenella Davidson ( 4 ) and to accomo-

date them, he in fact emended Davidsonrs diagnosis of this
taxon. The corl-ections to which Griffin referred have
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been examined and they are identical to C. coronata

in all respects. Sincer âs noted above, C. coronata

and C. teneLLa are readily separable, Griffin's emend-

ment of the diagnosis of c. tenelLa is considered super-

fluous and his collections are referred to c. eoponata.

HOST OF TYPE z Pinus banksíana.

TYPE COLLECTION: WIN(M)7L-26, Sandilands Forest Reserve,

Ivlanitoba , Canada , May B , 19 7l "

ADDïTIONAL SPECTMENS EXAMTNED: Manitoba: wrN(M) 67-26 on

Picea may,iana. Ontario: TRTC 34659, 34660 on p. maz,ia-

rlet 34599, 39652 on Pinus strobus; MFB 7503 on p. y:esi-

nosat 7504, 7505 on P. stt,obus, 7511 on p. banksiana.

7" Cez,atocystis introcdtz,ina sp. nov. plate XXXII,

Figs" a-k.

Perithecia in cul-tura non evoluta, globosa, nigra
et opaca, I25-250U diam, centris citrinis; collum nigrum,

rectum vel flexuosum, contractum, 300-500U longum, âd

basim 35-65U latum, ad apicem 2O-25V latum spinulis
usque 7.5U longis et 1.0-2.0U diam ornatum; hyphae osti-
olares non visae; asci clavati, evanescentes, octospori,

6.5-7"5 x 2.5-3.5U; ascosporae hyalinae, aseptatae, a

latere conspectae lunatae vel cum figura segrmenti pomi

citri, superne et ab extremo non visae, vagina nulla.
Coloniae albae; hyphae 0"7-2"5V diam, hyalinae, super-

ficiales vel jmmersae, septatae, parietibus tenuibus;

conidiophora in synnemata aggregata; synnemata hyalína,
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recta, usque 1000U longa et ad basim 225V lata, cont-
racta dcin ad apices dilatata; conidia hyalina, obl-
onga cum extremis obtusis rzol n1 ¡r¡r+_ : 2.0-3.5 (4.0) x

0. 7*1 .2 (2. 0 ) U , soJ-itaria dein in muco aggregiata.

Hab. in 1ígno BetuLae papyrif era.e.

Perithecia black, ce1lular detail- visible only

when the perithecia are bleached, superficial on wood.,

not produced in agar culture; bases globose, L25-250¡t

in diameter, outer layer of the peridium composed of

dark, thick-wal-1ed, more or less isodiametric ce1ls,

2"5-7.5U in diameter; contents of venter bright yellow;

necks straight or flexuous, tapered, 300-500U 1ong,

35-65p wide at the base, 20-25y at the tip, composed

of parallel ascending hyphae, 1.0-2.0(3"0)U wide, f.re-
quently turning outward at their apices to appear as

terminal cells protruding as hyaline cylindrical hairs
or spines, up to 7.5p long and 1.0-2.0V wide, especially
pronounced at the apex of the neck. Aseí r-l.ar¡:{-a

B-spored, evanescent, 6.5-7.5 x 2.5-3.5U. Ascospores

hyaline, 1-celled, l-unate or shaped fike the sections of
an orange, 2.5-3"5(5"0) x 1.0-1.5(I.7)p;gelatinous sheath

absent. The spores are extruded from the ostiole in a

thick whitish mass.

Colonies on agar compact, cottony; agar not pigmen-

ted" MyceLíunt superficial and immersed. Hyphae hyaline,

thin-wal-1ed, septate , 0 .7 - 2. 5u wide . Conidiopltot cs
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macronematous, synnematous. Synnemata hyaline, straight,

up to 1000U long, up to 225V wide at the base, tapering

upwards then splaying out and capped by a crearn-col-ored

slimy head; individual threads 1.5-2.0U wide. Conidio-

genous eeLLs polyblastic, integrated, sympodial, cylin-

drical , 0.7-1.0u wide. Conidia hyaline, oblong with

obtuse ends or cl-avate, 2.0-3.5(4.0) x Q.7-I.2(2.0)V,

formed solitarily but becoming aggregated in a slimy

head.

The lemon yeIlow contents of the perithecial venters

of C. introcitrina read.ily distinguish this species from

all other species of Cenatocystis. Although the contents

of the venters of the perithecia of C. magnifica are also

yelIow in color, it is a much paler yellow, and this,

coupled with the fact that the average diameter of the

perithecial bases of C. magnífica is more than twice

that found in C. introcitrina, prevents confusion between

these two species.

In the conidial state, C. introcitz,ina produces

Graphium-like conidiophores with hyaline synnemata,

which are unlike those of anv other species of Cerato-

cystis studied to date.

HOST : Betula papArifera.

TYPE COLLECTION: WIN(M), Sandilands Forest Reserve,

Manitoba, Canada, June 9, 1969.
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PLATE XXXIT

C erato ey s ti s intz,o citz,ina WIN (M) 69- 47

Fig. a Perithecium on wood (x75)

Fig. b Perithecium on wood, with hyarine coremium

in foreground (x75)

Fig. c Perithecial neck (x500)

Fig. d Perithecial neck, bleached to show cell
detail (xI000)

Figs. e-g Ascospores (x4000)

tig. h Conidia (x4000)

Fig" i Hyaline synnemata (x250)

Fig. j Apex of synnema (x500)

Fig" k Conidiogenous cell-s (x4000)
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B. Ceral;ocy stis LeucocaTapa Davidson, Mycopathol.

Mycol. Appl. 28:276. L966"

MÀNïTOBA HosTs: Abies balsa.mea, picea marianq., ptnus bank-

si ana.

SPECTMENS EXAMINED: Manitoba: WIN(M) 69-L7 on Abies baL_

sa.mee,, 69-30 on Picea mariana, 7l--10 on pinus banksiana.

British col-umbia: wrN(M) 71-30 on pseudotsuga menziesii.

9. Ceratocystis minoz. (Hedgc" ) Hunt, Ll_oydia l9:47. I956.

Fig" d, Plate XXIX.

=Cez.atostomeLLa minoz, Hedgc., Mo. Bot. Gard. Ann.

Rpt. 17'274" l-906.

=)phiostoma minus (Hedgc" ) H. & p. Sydow, Ann. Mycol.

I7 :43. l-919.

=CeratostomeLLa eæigua Hedgc., Mo. Bot. Gard. Ann.

Rpt" 17:76. 1906.

=Cez.q.tostomeLLa pini Mtlnch, Naturw. Ztschr. f Forst.

u Landw. 5:541. 1907.

=Cez,atostomeLLa pseudotsugae Rumb. , Jour. Agr. Res.

52:43I" 1936.

The small- perithecia with short conical neeks_ the

crescent-shaped ascospores, and the intense bl-ue-b]ack

stain associated with this species on conifers al-l faci-
litate rapid diagnosis. In Manitoba, C. minoz, is an

early co1onizer of recently-fel-lt'-d jack pine and is
probabJ-y the most important blue-staining orgamism.

MANITOB/\ IJOSTS : Abies baLsa¡ttea, pícea mari,ana, pinus
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banksiana, P. resinosa.

SPtrCIMENS EXAI,IINED: Manitoba : WIN (M) 6B-15, 69-43 | 7 0-02,

71-03, 7I-0J, 7L-09, 7I-I7, 7L-2I, 71-10. Ontario:

TRTC 39557, 39565, 39563, 39535, 39567, 36269, 36270,

^-^-3627 I; MFB 7369 , 7375 , 7382 , 7 423 , 7 43I.

10. Cez.atocystis na.Tcissi (limber) Hunt, Lloydia 19:

50. 1956. Fig. g, Plate XXIX.

=)phiostoma nercissi Limber, phytopath. 402493. 1950.

A single collection of C. narcis si has been made

by the author from daffodil bulbs grown in Manitoba.

This species is reaclily identified by its broadly erlip-
soid ascospores and by the fact that it appears to be

specific to narcissus bulbs" This fungus giro!,is well on

pablum agar and on autoclaved birch, producing an abun-

dance of perithecia on both media.

MANïTOBA HOST: Naz.cissus sp.

SPECIMENS EXê,I'IINED: Manitoba: WIN (M) 69-55.

11. Ceratocgstís pez,fecta Davidson, Mycologia 5O:665.

1958. Fig. e, Pl-ate XXIX; Figs. g-i, plate XXX.

The ascospores of C. perfecta are similar in size
and morphology to those of C. pilifena. The smaller

perithecia with light-corored bases serve to separate

C. perfecta from C. piTifera. The two species also

differ in their conidiai- states: C. pez,f ecl;a produces

large clavate conidia with a broad base on sympodial

conidiogenous ce11s, whereas c. piLífera produces large



I46

clavate conidia, which al:e narrovr at their point of

attachment, on denticulate conidioqenous cells which

are swollen at the tips.

MANITOBA IIOSTz Pinus banksiana.

SPECII'IENS EXAMINED: Ivlanitoba: WIN (M) 7T_27 . United SIates :

ATCC 15458, l-2969.

L2. Ceratocysl;is piceae (Mtinch) Bakshi, Brit. Myco1.

Soc. Trans. 33:113. 1950.

=Cerato stomella piceae Mtlnch, Naturw. Ztschr. f. "

Forst. u. Landw. 5:547" l_907.

=)phíostoma piceae (Mtlnch) H. & p" Sydow, Ann. Mycol.

L7 :43. 19 19 .

=CeyatostomeLLa quenct, Georgew. , Acad" des Sci. Compt.

Rend., Paris, fB3:759. 1926.

The constant association between the perithecia

and the Gz,aphøum state of C. piceae j-s a diagnostic

aid in identification"

MA.NITOBA HOSTS: Picea mariana, Pinus banksiana.

SPECIMENS EXAMTNtrD: Manitoba: WIN (M) 6B-04 , 6B-06, 69-l_l_,

69-13 , 69-35. Ontatio: MFB 7 4I4, 7 422, 7 427 .

13. Ceratocystis piLifera (¡'ries) C" Moreau, Revue de

MycoÌogie, Suppl. Colonial 17222" L952. Fig. f,

Pl-ate XXIX.

=Sphaeï,ia piLif era Fries, Syst. MycoI " 2:472. L822"

TCeratosl;o¡na piLiferum (Fries) ¡'uckel, Symb. Mycol.,

p. I2B. 1869.
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--CeratostomeLLa piLif era (Fries ) Winter, Rabenh.

Kryptogamen-Flora L:252. 1887.

=Línostoma piLif erum (Fries ) von Höhnel, Ann. l,Iyco1.

l-6: 91. 1918.

=)phiostoma piLiferum (Fries) H. & P. sydow, Ann.

Mycol. L7243" 1919.

=CeratostomeLLa co erulea Mllncln. Naturw . Ztschr. f .

Forst. u. Landw. 5:561-. 1907.

=CeratostomeLLa echineLLa El1" & Ev" emend Hedgc.,

I,1o. Bot. Gard. Ann. Rpt. 17269" 1906.

[For further s]znon]rm]r see Grif f in ( g ) l

C. piLifera occurs widely on both coniferous and

deciduous tree species" A thorough discussion of C. pi-

Lifez,a appears in Griffin's nã'.âr ..n +he genus CeratocAs-

tis in Ontario ( B ).

YIANITOBA HOSTS: Abíes baLsa.mea., PopuLus tremuLoides,

Picea maz.'Lana, Pinus banksiana, Thuja occidentaLis.

SPECIMENS EXAIvIINED: Manitoba: WIN (M) 68-22 , 68-26 , 69-L2 ,

69-L4, 69-24 , 69-26 , 69-28 , 69-L7 , 70-06 " Ontario: MFB

7513, 7514, 7528"

L4. Ceratocystis pseudominoz, sp. nov. Plate XXXTfI,

Figs. a-k"

Perithecia globosa, atrobrunnea vel nigra, 65-120U

diam, spinulis pallido-brunneis usque 75u longis et 2"0-

2.5v latis ad basim ornata; collum atrobrunneum vel

nigrum pallidius versus apiccm, contractum, rectum vel
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curvatumt 65-125p longum, âd ]:asim 15-35p, ad truncatum

apicem 6.0-8.5U latum; hyphae ostiolares hyalinae, rectae

ve1 curvatae, divergentcs, 5.0-20p longae, âd basim

1.0-1.5u diam; asci non visi; ascosporae hyalinae, asep-

tatae, a l-atere conspectae lunatae cum extremis obtusis,

superne oblongae vel contractae cum extremis obtusis, ab

extremo non visae, 2.5-4.0(4.5) x Q.7-I.21t, vagina nulla.

Col-oniae albae; hyphae in agaro 0.7-10U diam, hyalinae,

superficiales vel immersae, in ligno 0.7-8.0U diam,

brunneae ve1 ochraceae; conidiophora in agaro hyalina, in

ligno ochracea, simplicia ve1 furcata; conidia hyalina,

aseptata, acropleurogena, clavata vel- pyriformia vel

ampulliformia, 2.5- 5" 5 (8.0) x 1.5-4.0 (4" 5)U, solitaria

dein in muco aggregata.

Hab. in ligno Pseudotsugae menziesii.

Pez,ithecia superficial on wood, in cul-ture deve-

loping on superficial mycelium or embedded in the agar

medium; bases dark J:rown to black, globose, 65-120u

in diameter, usually ornamented with a few light brown

spines up to 75V long, blunt at the tips, 2.0-2.5U wide

at the base; outer layer of the peridium composed of

dark, thick-wa11ed, polygonal cel-1s, 3.0-10u in diameter;

necks dark brown to black, paler near the apex, tapered,

straight or curved, 65-125U long, 15-35¡r lvide at the

base, 6. 0- B . 5U at the tip, composed of thiclc-wallcd,

laterally-fused, septate hyphal elemcnts, 2.0-2.5V wide
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WhiCh terntinate in a tfUnCatr. ârrêr¿. nq{-i ol ¡r hvr¡h¡o _

when present, hyaline, tapered, straight or curvcd, di-
vergent, 6-12 in number, 5.0-20p long. Asci not seen.

Ascospores hyaline, l-ceIled, lunate with obtuse ends,

2.5-4.0(4"5) x 0.7-1.2U; the spores are extruded from

the ostiole in a hyaline droplet.
Perithecia develop on autocl-aved wood and on agar

media in 1-2 weeks.

Colonies on agar effuse " MyceLium superficial and

immersed, agar unevenly pigmented pale to dark brown.

Hyphae in agar culture hyaline, thin-walled, septate,

0.7'l0U wide; on wood, mid brown to ochraceous, thick-
wal1ed., septate, i-. 0-8. 0U wide . Conidiophores microne-

matous or semi-macronematous, mononematous, unbranched

or branched, hyaline on agar, ochraceous on wood., tape-
red,2.0-3.0p wide at the base, up to 60U long, inclu-
ding the conidial head " Conídiogenous ceLLs hyaline,
polyblastic, integrated, sympod.ial, subulate, 0.7-2.0u

wide at the tip. Conidia hyaline, acropleurogenous,

cl-avate, pyriform, or ampulliform, 2.5-5" 5 (8.0) x 1" 5-

4.0(4.5)U, approximately 1.0U thick at point of attach-
ment, formed solitarily but becoming aggregated in a

slime droplet.

Shorter ascospores witl-r obtuse ends distinguish C.

p s eudominor f rom C. minor'. C. nigro caï1pa produces

ascospores which are similar in size and shape l-o those
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PLATE XXXIII

Ceratocystís pseudomin oz' WIN (M) 71-30

Figs" a-b Perithecia (x250)

Figs. c-d Apices of perithecial necks (x1000)

Figs. e-f Ascospores (x4000)

Fig. g Conidia (x4000)

Fig. h Conidiophores (x1500)

Fig. i Mycelium with þr=nalrì^a ^^^'idiophores

(x15oo)

Figs. j-k Conidiogenous cells (x4000)
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of C. pseudominor, but the perithecia of C, nígnocarpa.

have small-er bases. A1so, the perithecial necks of the

I a1- ter snc.r:i e's ârê I onoer and wi der - ân11 are funncl-

shaped at the apex"

Both the conidial states and the cu]tura1 charac-

teristics of C. minor, C. nigroca.rpa., and C. pseudo-

minor are very similar, which indicates that these are

probably closely related species.

HOST z Pseudotsuqa menziesii.

TYPE COLLECTION: WIN(M)71-30, Seymour Arm, British

Columbia, Canada, August 26, l97I (with C. aLLantospora,

C" dauidsonít, C. europhioides, C. fasciata, C. oliuacea)

I5" Ceratocgstís l;eneLLa Davidson, Mycologia, 50:666.

1958. Figs" b-c, Plate XXIX; Figs" d-f, Plate XXX.

Two coll-ections were made from jack pine in Manitoba

^g ^ ^^^^.i ^-vr q ÐyçurçÐ of Ceratocystis which closely resembles

C. tenella in perithecial morphology, especially the

structure of the neck apex. The ascospores of the Mani-

toba material differ slightly in thát they are nearly

allantoid in shape, whereas the ascospores of C, tenella

are more lunate (compare Figs. b and c, Plat.e XXIX) "

In cufture, the Manitoba species produces copious amounts

of conídia, whereas C. tenella is reported to produce

conidia sparingly. Further investigation may provide

a justifiabl-e basis for separation of these collections,

however, ãL prcsent, C. tenella appears to bc the best
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taxon in which these collections can be placed.

IvIANITOBA IIOST : Pinus banksiana,

SPECIMENS EXAMTNED: Manitoba: WIN (M) 7I-0-7 , 7L-27 .

United States: BPr-FP 70809 (TYPE).

16. Cev,atoeystis tz,emulo-aurea Davidson, Mycologia

562794" 1964. Plate XXIX, Fig. h.

C. tremuLo-aurea is readily distínguished Ìry its

It:nate âsr:ôqn6res. In CUltrlre. this sneCieS iS diS-vsr uu! u , urrrr Ðì1\

tinctive in that it pigments malt ag.ar yeIIow and

pablum agar a buff color.
MANITOBA HOST: PopuLus tnemúLoides.

SPECIMENS EXÃMINED: Manitoba: WIN(M) 69-64. United States:

ATCC 15459.

The following species have not been found in Mani-

toba but have been examined for purposes of comparison

and are considered to belong to the Pilifera Group:

Ceratocystis brunnea Davidson, Mycologia 50:663.

1958. SPECIMEN EXAMINED: BPI-FP 70806.

Ceratocgstis mega.Lobnunnea Davidson, Mycologia 56:

796. 1964. SPECIMEN EXAMTNED: ATCC 15493"

Ceratocystis stenoceras (Robal<) C. Moreau, Revue de

Mycologie, Suppl. Colonial, 17:22. 1952" SPECIMEN

EXAMINED: TRTC Culture"

Ceratocystis tebnopíl (Mathiescn) Hunt, Lloydia

19:45. 1956. SPtrCrMEN EXÄMINBD: AM-I( 245-v-6"



IfJ

Ceral;ocysl;is uLmi (euism. ) C. Moreau, Revue de

Mycologie, Supp1. Colonial, 17:22. L952" SPECIMEN

EXAMINED: MtrB 7446.

The following species have not been examined bul-,

from the descriptions appearing in the literature,

are probably referrable to the Pilifera Group:

Cez,atocy s tis abioca.Tpa Davidson, Mycopathol " Iv1ycol.

Appl. 282273" 1966.

Ceratocystis a,Ta.uca.r,iae Butin, Can. J. Bot. 46:.62"

1968"

Ceratocystis distov,ta Davidson, Mycologia 63:I0.

l"97r "

Cey,atocystis gossypina Davidson, Mycologia 63 zL2"

T97L.

Cey,atocystis perpa.r,Ðispona Hunt, Lloydia 19 246

19s6.

Ceratocy stis ca.na. (Münch) C. Moreau, Revue de

Mycologie, Supp1. Colonial, L7222. L952"

Ceratocy stis nigroca.rpa Davidson, Mycopathol. Mycol.

Appl. 28:276. L966"
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