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ADS RACT

The de c iptio s of all no n rnicrof ngi a ociated ith tern diseases of estern
tree are pre ented. The e rnicrofungi a e all from the com cetes and the
Deuterom ce e . T e di ea e induced b the e rnicrofungi are the canke s, dieback
and hoot blight. Approximate 200 pecie of microfungi are included. otes on
ho t range, disea e rnptom and taxonom are included. The de criptions a e ar­
ranged alphabeticall b gen name of e microfungi. Ke fa identification ap­
pear in the front of the book; literature references, glo ary, host index and general
inde appear in the back.

RESUME

ous presentons outes les descriptions connues des microchampignons associes
aux maladie de tige des arbres de l'ouest. Ces microcharnpignons font tous partie
des Ascom cete et des Deuteromycetes. Les maladies pro oquees par ces
microchampignons sont les chancres, les bnl1ures des pousses et les deperissernents.
Inclues aussi sont des notes sur la zone d'hote, les s rntomes de maladies et la tax­
onomie. En iron 200 especes de microchampignons sont inclues. Les descriptions
sont arrangees en ordre alphabetique selon Ie nom du genre du microchampignon.

Au debut du Ii re se trou ent les clefs d'inden ification; a la fin se trouvent les
references litteraires, Ie lexique, l'index d'hotes et l'index general.
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AC

This book has been prepared in an attempt to fill a need in fores pathology'n
western orth America. T e host-fungus index of Shaw (re ised 1973) and he check
list of Lowe (re ised 1977) ha e been used for many year as aids to identification of
forest diseases; he handbook of Hepting (1971) is an indi pensable guide to evalua­
tion of the man problems in this area. The need for taxonomic treatment of the
parasitic fungi themselve has been partially met by "The Tree Rusts of estern
Canada", by W.O. Ziller (1974). In this present book, I have treated another group,
viz., the microfungi associated with stem diseases of western trees, the Ascomycetes
and the Deuteromycetes. It is hoped that this descriptive, taxonomic work will sup­
plement these publications and give the forest pathologist an additional tool for
identifying and diagnosing forest disease problems.

y interest in the microfungi began in 1951 when, as a research assistant in the
Prairie Regional Laboratory, Saskatoon, I assisted various workers in mycological
research, especially R.H. Haskins. During the same period, I was privileged to attend
mycology classes given by Prof. T.C. Vanterpool at the niversity of Saskatchewan.
In 1959, I entered the graduate school of the University of Toronto under Prof. R.F.
Cain, whose instruction proved invaluable for the work I subsequently undertook in
the forest microfungi. I owe a debt of gratitude to the mycologists of the
Biosystematics Research Institute, Ottawa, and the Commonwealth Mycological In­
stitute, Kew, for advice and help freely given over many years.

Members of this research centre, past and present, have also contributed im­
measurably to the study of these fungi and associated diseases. I thank Dr. R.S.
Hunt and Dr. l.R Sutherland for reviewing he manuscript; Mrs. D.P. Lowe for
proofreading and checking names and references; r. l. Wiens for assistance in
presentation, Mr. A. acEwan for editorial comments and Mr. A. Craigmyle and

r. E.l. Chatelle for photographic work.
Illustrations in pen and ink were drawn by Susan lill Funk.

Pacific Forest Research Centre
ictoria, B.C., 1981



I o c

Beginning with the work of the pioneer European mycologi ts, many microfungi
of forest trees were identified and named, as earl as the 18th century; some of these
species are common to our nati e trees in western Canada. In the ensuing years,
European and orth American orkers ha e greatly expanded our kno ledge of
parasitic microfungi and the panoramic picture of forest patholog has emerged. It
has been my pri ilege since 1958, to add to this vast fund of knowledge, and apply it
to the study of pathology of the trees native to estern Canada.

The object of his book is to assemble descriptions of all known microfungi
associated ith stem diseases of western trees for the practical purpo e of identifica­
tion and assessment by the forest pathologist. The microfungi described are all from
the Ascomycotina (Sac fungi) and their conidial states, or the Deuteromycotina for
which no ascigerous state is known. any orders and families in this large division of
the fungus kingdom are represented. The species included here are the primary
pathogens, secondary invaders and those that follow in the more immediate
saprophytic succession following pathogenesis. Many species are included for which
no conclusive evidence of pathogenicity has been found, but which consistently ap­
pear in a disease syndrome and therefore must be recognized with it. Some commen­
sals and epiphytes frequently encountered in pathological studies are also included.

The class of diseases induced by these microfungi are the cankers, diebacks and
shoot blights; also included are those causing bud necrosis, moulding and bark pro­
liferations, although this is a smaller group. Cankers are localized, necrotic areas on
stems or branches that may be annual or perennial. The same fungi that cause
cankers may also cause the death of tops or branches and this is known as dieback.
Initial infection may produce a localized infection which subsequently girdles the
stem, causing dieback, or there may be a direct invasion and killing of the terminal
portion of the branch or leader.

Disease may be looked upon as an ecological event that frequently has a sere; i.e.,
a succession of fungi. A primary pathogen is the pioneering organism in a sere
leading toward decomposition, but in forest pathology many other organisms may
be involved before the climax is reached. Therefore, the pioneering species, the
causal agent, and the disease could be regarded as separate concepts. Secondary
agents may speed up or slow down the ensuing pathogenesis, mortality and decom­
position.

Many disease syndromes of the stem disorders occur in the western forests, but
most are sporadic and only rarely reach epidemic proportions. ost of the diseases
occur at a low, indigenous level on unthrifty or predisposed trees and may indeed act
as selective agents to eliminate the non-vigorous members of a stand. Some also oc­
cur on understory branches to hasten the demise of limbs that no longer' 'earn their
keep". However, the varying and often complex interaction of the forest, the fungi
and the environment may produce conditions that result in epidemics and serious
economic losses. For example, a prolonged summer drought or a severe early winter
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Fig. 1. Life cycle of Dermea pseudotsugae, a typical ascomycete, with teleomorph,
anamorph and microconidial states.
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fro t rna predi po e ree to i a ion b f ngi that normall occur onIon aded
branc e . 0 er ro ding of a tand rna e uce igor of the tree to the point here
facultati e para ite gain entr . Di ea e fungi introduced from other count ies rna
no be thus re tric ed in at acking the nat' e tree . Direct control of the na i e
di eases b fungicides is usua 1 not feasible, ex ept in nur erie and seed orchards,
b m st be attained by proper ite selection, regulation of den ity, etc.

Criteria of classification of the fungi, especiall at he generic Ie el, are some hat
arbitrary and undefined. The taxonomic alue of a characteristic rna ar greatl ­
in orne cases di iding genera, and in other case being 0 er hado ed b other com­
mon structures or mechani ms. Because of his non-uniformit ,difference of opi-

ion exi t among workers, resulting in a plurality of name (s nonym) or some
species. This can lead to confusion of he identit of a fungus. Differences of opi­

ion also ex' t regarding the higher Ie els of clas ification and the placing of genera
i hin familie , orders and classes. For the purpose of this book, the general outlines

of classification gi en in The Fungi: An Advanced Treatise. 01. I a (1973) will be
followed.

Advances in microscopy and mycochemistry have led to refinements in classifica­
tion of many microfungi. The ontogeny and arrangement of tissues now observed in
the ascocarp is highly rated in separating 'look-alike' genera of the Ascomycotina. In
the Deuteromycotina, the nature of the conidiogenous cell, i. e., the cell that pro­
duces the conidium, is sometimes considered a factor in taxonomy (Kendrick 1979).
The refinements in taxonomic criteria are leading to a greater stability 'n classifica-
ion, but they place a greater onus for accurate observation on the worker.

The iodine reaction of the ascus tip is a useful tool in identification. It consists of a
bluing of the pore apparatus in some species or its absence in others. Some species re­
quire pretreatment with dilute KOH (potassium hydroxide) for bluing to occur. The
reagents used are Melzer's Iodine or iodine dissolved in lactophenol ( annfeldt
1976). In some cases, closely related genera may be differentiated by this method
(Ziller and Funk 1973), but sometimes species of the same genus ary in response to
iodine (Groves 1969; Parker and Reid 1969).

ote on Index and Arrangement
It is general practice in mycology to refer to a fungus by the name· of its

teleomorph; i.e., he perfect or sexual state, and this is usually done throughout his
book. In cases here the anamorph, i.e., the imperfec or asexual state, only is
found in western Canada, or where the anamorph is much more prominent, the
fungus is listed under hat name. In both cases, the name of the corresponding state
is given directly below, and also appears in the index. All genera, regardless of
classification, are arranged alphabetically in the text, and appear in the index only
under their specific epithet. The index also contains important synonyms.

A separate HOST I DEX precedes the general index.
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D NT F CATION
MI 0 U GI

The folIo ing ke are implified, branched arrangement of characteri tic to
allo ident'fication of the genera of microfungi fo nd in thi book. here er po si­
ble, the ke are ba ed ultima el on the characteri tics of the a co pore or conidia,
because in a limited treatmen uch as hi , it i feasible to limit complexit. 0 t
genera are repre ented b onl 0 e or t 0 species; if more numerou , a table of
characteri ics is included in the ext for quick compari on. Sometime onl one
member of a genu i full descr'bed if the basic structure i imilar in all members.
In certain rare in ances, e eral genera ke out at the arne point; separation must
then be accomplished b using he text.

KEYS TO THE MICROFU GI

Two main subdivisions of the fungi (Eumycota) are represented, the
ASCOMYCOTI A and the DEUTEROMYCOTI A.

CLASSES OF ASCO YCOTINA (teleomorph bearing ascospores)
1. Ascocarp an ascostroma, asci bitunicate LOC LOASCO YCETES
1. Ascocarp a peri theci u m, asci u ni tu nica te and inoperculate .....

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PYRE OMYCETES
1. Ascocarp an apotnecIum, aSCI unitunicate and either operculate or inoper-

culate DISCO YCETES
CLASSES OF DEUTERO YCOTI A (anamorph bearing conidia)

1. Conidia in pycnidia or acer uli COELO YCETES
1. Conidia on hyphae or specialized conidiophores which may be variously ag-

gregated HYPHO YCETES

Key to the genera of Loculoascomycetes
(Asci bitunicate, ascocarps ascostromatic)

1. Ascomata gelatinous, composed of toruloid hyphae ... A tichia, Hemimyriangium

1. Ascomata apothecioid 2
2. Ascospores ellipsoid, bro n, I-septate Eutryblidiella
2. Ascospores ellipsoid, brown, multiseptate Leciographa
2. Ascospores fusoid, hyaline Lecanidion
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1. Asco a a mu el-shaped (h terothecia) 3
3. A co pore filiform Lophium
3. sco pore cylindric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ytilidion

1. Ascomata spherical to pul inate (p eudothecia) 4
4. Ascomata ithou 0 tiole 5

5. Ascospore I-celled, a ci 8-spored Botryosphaeria
5. Asco pores 2-celled, asci man -spored Delphinella
5. A cospores many-celled or muriform, asci man - pored Sydowia

4. A comata with ostiole 6
6. Ascomata on a ubiculum or stroma, ascospores arious 7

7. Stroma ery large, on Rosaceae Apiosporina (Dibotryon)
7. Basal stroma parenchymatous, ascospores muriform ..... Cucurbitaria
7. Basal stroma plectenchymatous, asco pores muriform or

multicelled Cucurbidothis
7. Basal stroma immersed, ascospores brown, 2-celled Dothidea
7. Basal stroma immersed, ascospores hyaline, 2-celled Xenomeris
7. Subiculum a loose wef , ascospores hyaline, 2-4-celled Herpotrichia

6. Ascomata separate, single 8
8. Ascospores acicular, multiseptate Rhytidiella
8. Ascospores ellipsoid to fusoid 9

9. Ascospores nonseptate Botryosphaeria
9. Ascospores I-septate, ellipsoid, hyaline 10

10. Pseudoparaphyses present Didymosphaeria
10. Pseudoparaphyses absent Mycosphaerella

9. Ascospores I-septate, ellipsoid, colored 11
11. Ascospores greenish Venturia
11. Ascospores dark brown Kirschsteiniella

9. Ascospores fusoid, 2-3-septate Keissleriella
9. Ascospores muriform, brown , Pleospora

Key to the Genera of Pyrenomycetes
(Asci unitunicate, ascocarp a perithecium)

1. Perithecia without true ostiole, asci long-stalked, developing at different levels .. 2
2. Ascospores allantoid, nonseptate . . . . . . . . . . . . . . . . . . . . . . . . . .. itschkia
2. Ascospores cylindrical, septate Bertia
2. Ascospores falcate, septat~ Parkerella

1. Perithecia with true ostiole, asci evanescent or persistent 3
3. Asci evanescent, ascospores becoming free 4

4. Ascospores in slime Ceratocystis, Europhium
4. Ascospores in dry mass Caliciopsis

3. Asci with persistent walls 5
5. Perithecia dark, separate; ascospores hyaline .. Glomerella, Griphosphaeria



5. Perithecia bright red, upe ficial lu tered, a co pore h aline 6
6. co pore 2-celled ectria
6. co pore man -celled, fu ifo Scoleconectria
6. co pore muriform Th ronectria

5. Perithecia dark, immer ed in ho t i ue lu tered, ith bea ollecti el
erumpent through stromatic di c, a cospore h aline 7
7. A co pore large, subc lindric, non eptate Cr ptospora
7. co pore mall, alIa toid, non eptate Va/sa, Leucostoma

Asco pore 1- epta e, fusoid Cr ptodiaporthe
7. A co pore 1- eptate, ellipsoid Diaporthe

5. Perithecia dark, immer ed in troma or host ti ue, ith beak eparatel
erumpent, asco pores hyaline 8

Stroma uperfic'al, a cospores s bglobo e Hypocrea
. Stroma erumpent, a co pores allantoid Eutypella

8. Stroma immer ed, i h blackened cru t, a co pore allan oid Eut pa
8. Stroma immersed, cru t lacking, a co pore allantoid .. Cryptosphaeria

5. Perithecia in a stroma or on a ubic lum, ascospore dark 0 oid 9
9. Stroma crust-like to globose Hypoxylon
9. Stroma erect, cla ate Xylaria
9. Perithecia surrounded b h phal subicul ill Rosellinia
9. Stroma a cl peus A mphisphaerella

Key ·to the Genera of Discomycetes
(Asci uni unicate, ascocarp an apothecium)

1. Apo hecia relati ely arge, exceeding 5 mm, fleshy or tromatic 2
2. Apothecia fleshy, orange Pithya
2. Apothecia flesh ,purple Ascocoryne
2. Apothecia tromatic, blackish bro n Cryptomyces
2. Apothecia leather ,green Chlorociboria

1. Apothecia usually les than 5 mm 3
3. Apothecia bright colored or hite, ascospores hyaline 4

4. Apothecia es ile, asci multispored, ascospores nonseptate Biatorella
4. pothecia sessile, a ci 4-8-spored, ascospores m It'septate Pezicula,

eojabraea, Dermea
4. Apothecia stalked, smooth, ascospores nonseptate .... He/otium, Pezizella
4. Apothecia stalked, hai y, ascospores nonseptateLachnellu/a (Dasyscyphus)
4. Apothecia stalked, ascospores I-septate Bisporella

3. Apothecia black or dark bro n, asco pores hyaline 5
5. Apothecia clustered on as romatic base, excipulum smooth 6

6. Apothecia parench matous, asci J- Ascoca/yx, Gremmeniella
6. Apothecia plectenchymatous, asci J - or J .. Durandiella, Pragmopora
6. Apothecia plectench matous, asci J- ith nume ou secondar
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pores Tympanis, Claussenomyces
6. pothecia of 3 ti ues, a ci J + Gro esiella

5. othecia eparate, ith po der or furf raceou e cipulum 7
7. co pore bro n, broadI ellipsoid Velutarina, Pestalopezia
7. Asco pore h aline, broadl ellip oid, simple Cenangium
7. A cospores h aline, narro I ellipsoid, simple, mall Encoelia,

ipterella
7. cospores aline ellip oid, multi eptate Encoeliopsis
7. A co pores h aline, muriform Sageria
7. A cospores h aline, filiform Godronia

5. Apothecia separate, ith h menial co er formed from ectal excip lum ... 8
8. Apothecia se ile, asco pores fusoid, nonsep ate, sheathed. Coccomyces
8. Apothecia sessile, asco pores f soid, septate, un heathed Therrya
8. Apothecia stalked, ascospores fu oid, sheathed (on Picea) Tryblidiopsis
8. Apothecia stalked, a cospores ellipsoid, unsheathed .Pseudophacidium
8. Apothecia talked, blui g KOH olution, ascospores ellip oid to

fusiform Atrope/lis
8. Apothecia talked with delimited medulla, ascospore

cIa ate Discocainia
8. Apothecia intraperidermal, ascospores ellipsoid Potebniamyces

5. Apothecia separate or clustered, asci i h numero s secondary ascospores 9
9. Secondary ascospores allantoid Tympanis
9. Secondary ascospores rod-shaped Pragmopora
9. Secondary ascospores globose Retinocyc/us

Key to the Coe omycetes
(conidia produced within a fruit body)

Conidia produced in pycnidia Sphaeropsidale
Conidia produced i acer uE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. elanconiales

Key to the Genera of Sphaeropsidales
1. Conidia nonseptate 2

2. Conidia globose Zythia
2. Conidia ellipsoid to 0 oid, small Phoma, Sc/erophoma, Phyllostictina,

Myxojusicoccum
2. Conidia rectangular, large Macrophoma, Hendersonula, Diplodia
2. Conidia angled or acute, biguttulate Phomopsis, Phacidiopycnis
2. Conidia rod-like, ery small .... Sirodothis, Pragmopycnis (Pleurophomella),

Ceuthospora
2. Conidia allantoid Cytospora, Zythiostroma
2. Conidia filiform, cur ed Libertella, eojuckelia
2. Conidia falcate (some species of) Gelatinosporium (Micropera),

Corniculariella (Chondropodium), Fo eostroma
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1. Conidia 1- eptate 3
3. Conidia f oid, mall Sirococcus
3. Conidia rectangular, large Diplodia

1. Conidia multi eptate 4
4. Conidia c lindric Septoria
4. Conidia fu oid, cur ed or traight Brunchorstia, Bothrodiscus, Topospora
4. Conidia falcate Ge/atinosporium, Fo eostroma, Corniculariella

1. Con·diamuriform 5
5. Conidia h aline Diehomera
5. Conidia colored, rounded Pseudodichomera
5. Conidia colored, rectangular Camarosporium
5. Conidia colored, clathrate (lattice-like) Camarographium

Key to the Genera of Melanconiales
(conidia produced in acer Ii)

1. Conidia hyaline 2
2. Conidia nonseptate 3

3. Conidia ovoid to ellipsoid Kabatina, Tubercularia, Gloeosporium
3. Conidia small, allantoid 0 rod-shaped Pirobasidium, aemospora
3. Conidia large, cylindric-fusiform, curved Cryptosporiopsis

2. Conidia septate 4
4. Conidia fusoid, I-septate Discella
4. Conidia cylindrical, many-septate Cylindrocarpon
4. Conidia rectangular, O-se eral-septate Cryptosporiopsis

1. Conidia colored 5
5. Conidia nonseptate Me/anconium
5. Conidia septate 6

6. Conidia round to ovoid Bactrodesmium
6. Conidia ellipsoid with truncate base " Pol/accia
6. Conidia rectangular, plain Seimatosporium
6. Conidia broadly fusoid, ith short, simple, apical appendages Seiridium
6. Conidia with branched appendages 7

7. Conidia 3-septate Truncatella
7. Conidia 4-septate Pestalotiopsis
7. Conidia 5-septate Seiridium, Pesta/otia

Key to the Genera of Hyphomycetes
(conidia on hyphae or on specialized conidiophore )

1. Conidia nonseptate, hyaline 2
2. Conidiophores simple, heads dry Monoeil/ium
2. Conidiophores simple, heads slimy Acremonium



2. Conidiophore imple, conidia in branching chains Monilia
2. Conidiophore s nnema ou ti/bella
2. Conidiophore porodochial Tubercularia} Cor ne
2. Conidiophore mpodiall branc ed Verticicladiella
2. Conidiophores deep phialide Chalara
2. Conidiophore lacking, conidia produced on h phae Hormonema

1. Conidia nonseptate, colored 3
3. Conidiophores ith pol bla tic head Botrytis
3. Conidiophore erticillatel branched Paecilomyces} Trichoderma
3. Conidiophores paniculate Cladosporium (Hormodendron)

1. Conidia I-septate, h aline Septonema
1. Conidia I-septate, colored 4

4. Conidia in arthric chains Scytalidium
4. Conidia single, chlamydosporic Trichocladium

1. Conidia multiseptate, h aline Fusarium} C lindrocarpon
1. Conidia multiseptate, colored Bactrodesmium
1. Conidia muriform, hyaline Ascoconidium
1. Conidia muriform, colored Epicoccum
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sc N
( 11 pecie arranged alphabeticall b genu)

Acremonium tsugae Gams Cephalosporium-artige Schimmel. 117 (1971).
Cultural Description: Colonies on malt agar ad ancing 1.5 cm in 10 days, floc­

cose, white to ochre yellow or orange yellow, re erse similar. Conidiophores abun­
dant, branched, 25-70 urn long; phialides slightly tapered, thick-walled with col­
larette, 15-30 x 2-3 urn. Conidia hyaline, obovate, nonseptate, 3.7-5.6 x 2.3-3.5
urn, produced in slimy heads at the tips of the phialides. Culture smells of soap.
HOST: Tsuga heterophylla
DISEASE: Causing stem cankers of Tsuga heterophylla (Denyer 1953).
NOTES: Closely related to the microconidial state of ectria fuckeliana Booth, dif­

ferentiated chiefly by the broader conidia.

Acrospermum cuneolum Dearn. & House Bull. .Y. State Mus. 266: 67
(1925).

Ascocarps wedge-shaped, dark brown, 600 x 300 urn, with concentric ridges.
Asci up to 550 urn long, 6-7 urn wide. Paraphyses filiform. Ascospores filiform
(thread-like), smoky-colored en masse, approx. 500 urn x 1 urn.
HOSTS: Hardwoods

Amphisphaerella amphisphaerioides (Sacc. & Speg.) Kirschst. Krypt.
ark Brand. 7: 305 (1911).
Perithecia scattered, half immersed, spheric-conical, dull black, glabrous, ostiole

papillate, 400-500 urn diameter, peridial wall 80-95 urn thick, mycelium around im­
mersed portion dark brown, sinuate, nodulose. Asci cylindric, without apical ring,
110-120 x 13-15 urn. Ascospores ellipsoid, dark brown, ends rounded, with oil
droplets, 3 equatorial germ pores, occasionally apiculate or slightly appendaged at
one end, nonseptate, 19-25 x 9-12 urn. Paraphyses filiform, numerous, entangled.
HOST: Populus balsamifera
DISEASE: Secondary invader of rough-bark disease of balsam poplar (Zalasky

1968b).

Apiosporina collinsii (Schw.) Hoehn. Sitzber. K. Akad. Wiss. Wien 119:
439 (1910).
A A ORPH: Cladosporium

Systemic in twigs, where thick, black, mycelial subicula are formed.
Ascostromata black, hypophyllous on a subiculum, gregarious, globose, ostiolate,
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tapered at the base, 125-250 m diameter, collap ing hen dr . i cIa ate,
bitunicate, 40-70 x 9-12 urn. Asco pores pale green to ella ish bra n, elliptic­
fu oid, 1- eptate near the ba e, 12-15 x 4-6 m.

Conidiophores co ering ubiculum early in the ea on ere t, ingle or branched,
septate, bro n, up to 225 urn long a d 4 m ide. Conidia e l'psoid, denticulate,
bro n, nonseptate, 8-18 x 5-8 urn.
HOS : Amelanchier alnijolia
DISEASE: Causes a mild brooming of Saskatoon berr here it is systemic in the

t igs, and a blackening and curling of the lea e .

Apiosporina morbosa (Sch .) Arx Acta Bot. Neerl. 3: 86 (1954).
SY 0 Y : Dibotryon morbosum (Schw.) Theiss. & Syd.
A A ORPH: Hormodendron

Stromata large, ir.regular, greenish black, consi ting of hyphae on the outside and
mixed hyphae and host cells inside. Ascostromata densely cro ded over surface of
stroma, black, globose, 150-400 urn diameter, ostiolate, not papillate. Asci clavate,
bitunicate, 50-75 x 10-15 urn. Ascospores clavate, pale green, I-sep ate near the
base, 13-18 x 4-6 urn. Pseudoparaphyses hyaline, septate.

Conidial state preceding the ascigerous, superficial on surface on young stromata.
Conidiophores erect, simple or branched, flexuous, brown, up to 70 urn long and 7
urn wide. Conidia blastic, pale brown, ovate to irregular, 0-I-septate, formed apical­
ly and laterally, 4-12 x 3-5 urn.
HOSTS: Prunus
DISEASE: Causes black-knot disease of wild and domestic plum and cherry. Infec­

tions are perennial and may cause se ere deformity of branches. (Fig.
2).

Ascocalyx abietis aumov Bolesni Rast. 14: 138 (1925).
ANAMORPH: Bothrodiscus berenice (Berk. & Curt.) Groves

Apothecia black, circular, clustered on a stroma, 0.3-1.0 mm diameter, with a
light grey margin; stroma of irregular textura angularis, stalk and ectal excipulum of
textura prismatica; hypothecium of textura intricata. ~~sci cylindric-clavate,
8-spored, J-, 65-100 x 9-11 urn..Ascospores hyaline, cylindric to subclavate,
0-3-sep ate, irregularly biseriate, 14-22 x 4-5 urn. Paraphyses hyaline, filiform, sep­
tate, branched, not forming an epithecium.

Conidiomata discoid, black, up to 2 mm diameter and 1 mm high, pseudoparen­
chymatous. Conidial locules approx. 75 urn diameter. Conidiogenous cells hyaline,
blastic-sympodial, cylindric, 8-12 urn long. Conidia hyaline, lunate, with a basal
frill, bluntly pointed, 0-5-septate, 16-44 x 3-5 urn, adhering together in glomerules.
HOST: Abies balsamea
DISEASE: Associated with shaded-out, lower crown branch mortality in balsam

fir.
OTES: ature apothecia of Ascocalyx are difficult to obtain because the stromata

on which they form detach readily and drop off at this stage.



Fig. 2. Apiosporina mor­
bosa. Stromata
on living stems
of wild cherry.

Ascocalyx tenuisporus Groves Can. J. Botany 46: 1275 (1968).
A AMORPH: Bothrodiscus

Apothecia black with grayish margin and hymenium, seated on erumpent stroma,
usually in clusters, inrolled when dry, opening when moist, 0.5-1.5 mm in diameter,
0.8-2.0 mm in height. Tissue of stromatic base textura prismatica; medullary and ec­
tal excipula of dark brown textura angularis; hypothecium of hyaline interwoven
hyphae. (Fig. 3).

Asci cylindric-clavate, short-stalked, 8-spored, pore not bluing in iodine,
80-95 x 8-10 urn. Ascospores hyaline, acicular to subfiliform, straight or curved,
ends pointed, 3-5-septate, 30-50 x 2-3 urn. Paraphyses hyaline, filiform, septate,
simple or branched, not forming an epithecium. (Fig. 4).

Pycnidia consisting of locules in a stalked, discoid stroma with membranous
margins, up to 2 mm in diameter and 1 mm in height, dark brown to black, tissue of
textura globulosa. Locules immersed in the disc, 30-90 x 50-100 urn. Con-
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Fig. 3. Ascocalyx tenuisporus. Apothecium,
vertical section.

Fig. 4. Ascocalyx tenuisporus. Bothrodiscus anamorph, vertical section. Glomerule
of conidia.
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idiogenous cell blastic- mpodial, h aline, sep ate, simple, c lindric, 10-25 x 2-3
urn. Co idia h aline, filiform, traight or cur ed, 1-6-celled, 20- 5 x 3-5 urn,
adhering together in glomerules.
HOST: Abies lasiocarpa
DISEASE: On dead branches of Abies lasiocarpa; er closel related to Ascocalyx

abietis aurno which occ rs on Abies balsamea in ea tern areas, bu
clear! di tinguished by its larger asco pores.

Ascocoryne sarcoides (Jacq. ex Gray) Gro es & ilson Taxon 16: 40
(1967).
A A ORPH: Coryne dubia Pers. ex Gray

Apothecia superficial, cl stered, gelatinous, sessile, cupulate, purpli h, sometimes
irregular and lobed, up to 1 cm diameter, flesh of loosely interwo en hyphae in a
gelatinous matrix, ectal excipulum of thin-walled pseudoparenchyma. Asci c lindric­
clavate, 8-spored, apex slightly J +, 160 x 10 urn. Ascospores ellip oid to ine­
quilateral, aseptate to 3-septate, sometimes germinating in the ascus, 10-19 x 3-5
urn. Paraphyses filiform, swollen at the tips.

Sporodochia gelatinous, reddish purple, composed of densely aggregated con­
idiophores. Conidiophores branching verticillately, with two or more metulae giving
rise to one or more mono-phialides. Phialoconidia hyaline, slimy, rod-shaped to
allantoid.
HOSTS: Abies, Cupressus, Larix, Picea, Pinus, Populus, Pseudotsuga, Tsuga

OTES: Commonly isolated from the heartwood of living trees. Some isolates are
antagonistic to decay fungi but its role is not yet clarified (Etheridge 1970).
Fruiting bodies are generally found on fallen branches or stumps.

A tichia glomerulosa (Ach. ex Mann) Stein Krypt. Fl. Schlesiens 2: 356
(1879).
TELEO ORPH: Seuratia millardetii (Racib.) Meeker

Stromatic colonies superficial on living or dead bark, irregular, dark brown, hard
when dry, swelling and becoming cartilaginous when moistened. Tissue consists of
torulose cells in a gelatinous matrix, inner cells subhyaline. Colonies at maturity with
subglobose swellings approx. 100 urn diameter, total size rarely exceeding 1 mm.
(Fig. 5).
HOSTS: Pseudotsuga menziesii, Abies grandis

OTES: A common epiphyte in the wet coastal areas, usually only in the vegetative
form. This fungus is common on subtropical vegetation ( eeker 1975).

Atropellis pinicola Zeller & Goodding Phytopathology 20: 563 (1930).
A i\MORPH: eofuckelia pinicola Zeller & Goodding

Apothecia similar to A tropellis piniphila in size, color, shape and structure (q. v.).
Asci clavate, 8-spored, 74-178 x 8-13 urn. Ascospores filiform, hyaline, 0-5-septate,
32-63 x 1.5-3.5 urn. Paraphyses filiform, septate, branched.

Pycnidia black, pulvinate, substipitate, 0.8-1.2 mm diameter, carbonaceous,
multiloculate. Conidiophores branched, lining interior of locules. Conidia hyaline,
nonseptate, rod-shaped to narrowly ellipsoid, 8-11 x 1.5-3 urn.
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Fig. 5. Atichia glomerulosa.
Cells of vegetative
stroma.

HOSTS: Pinus monticola, rarely on P. contorta
DISEASE: Causes perennial branch and stem cankers of western white pine. (Fig.

6).
OTES: Differs from A. piniphila chiefly in its longer, narrower ascospores and its

more frequent occurrence on soft pines.

Atropellis piniphila (Weir) Lohman & Cash J. Wash. Acad. Sci. 30: 260
(1940).

Apothecia erumpent, black, furfuraceous-carbonaceous, stipitate, solitary or
gregarious, at first cupulate, expanding to discoid with fimbriate margins, 1-4.5 mm
diameter. Ectal excipulum of two distinct tissues, the outer layer of dark, irregular
textura globulosa, the inner layer of light brown plectenchyma (these tissues extend
o er the hymenium in the young stage and possess a preformed opening point).

edullary excipulum of loose, hyaline, thin- al ed hyphae. Hypothecium of light
brown plectenchyma, continuous with inner layer of ectal excipulum. Apothecial
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Fig. 6. A trope/lis pinico/a. Apothecia on canker in white pine.

tissue colors 5% KOH solution bluish green. Hymenium purplish in section. Asci
clavate, 8-spored, J-, 90-160 x 10-15 urn. Ascospores ellipsoid-fusoid, hyaline,
0-I-septate, 16-28 x 4-7 urn. Paraphyses filiform, septate, branched. (Fig. 7).

Pycnidia globose, black, furfuraceous, substipitate, sometimes splitting to become
cupulate. Conidiophores branched verticillately, 30-65 urn long, terminating in a
phialide, 30-40 urn long. Conidia rod-shaped, nonseptate, hyaline, 4-8 xI-I.7 urn.
HOSTS: Pinus contorta, P. ponderosa
DISEASE: Causes perennial stem and branch cankers of hard pines. (Fig. 8). Blues­

taining of the wood and copious resin flow are characteristic (Hopkins
1963). pycnidia usually appear on young cankers, before the apothecia.
Conidia do not germinate in culture, but resemble those produced in
cultures made from ascospores (Hopkins 1961).

NOTES: Four species of A trope/lis are recognized (Reid and Funk 1966) but only
two occur on western trees; both color 5070 KOH solution greenish blue.
The asci are J -.

Aureobasidium pullulans (de Bary) Arn. Ann. Myc. 8: 470 (1910).
Cultural Description: Hyphae hyaline when young, transversely septate, cells may

be wider than long, up to 16 urn wide; in age dark brown, thick-walled. Con­
idiogenous cells not differentiated, intercalary or terminal on hyaline hyphae or as
short lateral branches. Conidia blastically produced in dense groups from the cell
surface. Small scars or denticles remain on cell surface where conidia are detached.
Conidia hyaline, ellipsoid, nonseptate, variable, 7-16 x 4-7 urn; often budding
small, secondary conidia. Endoconidia sometimes produced.
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Fig. 7. Atropellis piniphila. Apothecia, in canker. Ascus.

Fig. 8. Atropellis piniphila. Canker in lodgepole pine.



20

Fig. 9. Bactrodesmium obliquum. Conidia.

HOSTS: Universal
OTES: Cultures often confused with Hormonema state of Sclerophoma

pithyophila, which differs in conidiogenesis, in that conidia are produced
from a single locus in the cell.

Bactrodesmium obliquum Sutton Can. J. Botany 45: 1778 (1967).
Sporodochia scattered or gregarious, punctiform, black, shiny, up to 400 urn

diameter. Mycelium branched, septate, hyaline to brown, smooth-walled. Con­
idiophores fasciculate, arising from apices of aggregated hyphae, simple or branch­
ed, flexuous, subhyaline to brown, 1-5-septate, up to 26 urn long and 2.5 urn wide,
inflated at the apex to 11 urn. Conidia blastospores, formed singly at the apex of the
conidiophores, frequently at an angle to conidiophore, ovoid, truncate at the base,
4-septate, the two innermost septa thick and black, each end cell pale brown with 0-3
longitudinal oblique septa, middle cell dark brown, intermediate cells medium
brown, 23-33 X 16-22 urn. (Fig. 9).
HOSTS: Picea glauca, Pseudotsuga menziesii

OTES: Epiphytic on bark of white spruce and Douglas-fir. The f ngus on
Douglas-fir has fewer longitudinal septa and may represent a variety.

Bertia moriformis (Tode) de ot. Giornale Bot. Ita!. 1: 335 (1846).
Perithecia densely gregarious, superficial, seated on a broad base, subcylindric,

outer surface with coarse warts and furrows (mulberry-like), black, without ostiole,
1.5 mm high, 0.75 mm w'de. Asci long-stalked, clavate, thin-walled, up to 105 x 13
urn, 8-spored. Ascospores sausage-shaped, hyaline, I-septate, 30-50 x 4-8 urn. (Fig.
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Fig. 10. Bert ia m orijorm is.
Ascoma, ertical sec-
tion. Ascospores.

10).
HOSTS: Common on decorticated wood of conifers and hardwoods.

Biatorella resinae (Fr.) Mudd Manual of British Lichens 191 (1861).
SY 0 YM: Sarea resinae (Fr. ex Fr.) Kuntze
A AMORPH: Zythia resinae (Ehrenb.) Karst.

Apothecia orange throughout, sessile, disc flat with a low margin, gregarious, up
to 1.5 mm in diameter. Asci clavate, multispored, J +, 100 x 20 urn. Ascospores
globose, hyaline, 2-3 urn in diameter, innumerable. Paraphyses slender, simple or
branched, swollen at the tips.

pycnidia orange, densely caespitose, subglobose to compressed, 0.2-0.5 mm in
diameter. Conidiophores penicillate, consisting of a short simple stalk bearing 2-5
flask-shaped phialides which are 8-10 x 2 urn, sometimes proliferating to twice
length, lining inner cavity of pycnidia. Conidia globose, hyaline, aerogenous, 2-2.5
urn in diameter.
HOSTS: Abies, Picea, Pinus, Pseudotsuga, Tsuga
NOTES: On resin exudations of conifers. Also isolated from living sapwood and

heartwood (Robinson-Jeffrey and Loman 1963). Pathogenicity was
shown by Smerlis (1973).
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Fig. 11. Botryosphaeria piceae. Ascocarp.

Bisporella citrina (Batsch ex Fr.) Korf & Carpenter Mycotaxon 1: 58 (1974).
SYNONYM: Helotium citrinum (Hedw. ex Purton) Fr.

Apothecia superficial, gregarious, often running together in confluent masses,
stipitate, bright lemon-yellow, 0.3-3.0 mm in diameter, up to 1 mm high. Asci
clavate, 75-135 x 10 urn, 8-spored, J-. Ascospores ellipsoid, hyaline, biguttulate,
0-I-septate, 9-14 x 3-5 urn. Paraphyses filiform, slightly enlarged upwards and con­
taining yellow oil droplets.
HOSTS: Common on dead branches of hardwoods and conifers.

Botryosphaeria piceae Funk Can. J. Botany 43: 45 (1965).
Ascostromata black, globose, densely gregarious, sometimes on a common basal

stroma, uniloculate, 0.4-0.8 mm in diameter; walls pseudoparenchymatous, 45-95
urn thick. Asci clavate, short-stalked, bitunicate, 240-280(360) x 67-84(100) urn,
immersed in hyaline pseudoparaphysoids. Ascospores ellipsoid, nonseptate, hyaline
when in ascocarp, black when germinating, (44)60-85(93) x (18)26-42(46) urn.
(Figs. 11, 12).
HOSTS: Picea spp.
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Fig. 12. Botryosphaeria
piceae. Ascus and
spores.

Fig. 13. Botryosphaeria piceae.
Habit on spruce branch.

DISEASE: Causing large, corky, canker-like swellings on most species of Picea.
The lesions are perennial on living stems and branches, and may be com­
pletely covered with ascostromata. (Fig. 13).

OTES: The coelomycete Rileya piceae Funk (Funk 1979b) is found in these
cankers and is either the anamorph of Botryosphaeria or a mycoparasite.

Botryosphaeria pseudotsugae Funk Can. J. Botan 53: 2300 (1975).
Ascostromata immer ed, black, triangular, uniloculate, ostiolate, 400-450 urn

high, 625-675 urn broad at the base; locules spherical to 0 oid, 150-275 urn in
diameter. Asci ellipsoid, unstalked, bitunicate, 120-130 x 70-75 urn, immersed in
filamentous pseudoparaphyses. Ascospores ellipsoid, h aline, nonseptate,
50-67 x 21-30 urn. (Fig. 14).
HOST: Pseudotsuga menziesii

OTES: In Ii ing branches of Douglas- ir. Rare. Pos ibl associated with insect at­
tack.
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Fig. 14. BOlryosphaeria
pseudorsugae.
Ascostroma,
ascus \\ith
spores.

Borryosphaeria tsugae Funk Can. J. Botany 42: 770 (1964).
ANA1\IORPH: Macrophomo

Ascostromata black, globose, complelely immersed, uniloculale \\ilh a shon
apical beak with oSliole lhal breaks lhrough the I>eriderm; wall pseudoparen­
chymalous, 60-70 um thick. Asci clavale, shon-stalked. bituilicate, 140-180 x 30-36
um, immersed in pSC'lldop;lr:lphysoids. Ascospores ellipsoid 10 fusoid.cllipsoid or in­
equilateral. nonseptale. hyaline. 42-47 x 13-18 um. (Fig. 15).

I'ycnidia black. immersed, globose, uniloculale ... ilh short apical beak, 400-540
um in diameler.... al1 35-45 urn thick. Conidiophores simple, cylindric. 10-15 x 3
urn. Conidiogenolls cells holoblastic. in apices of conidiophores. Conidia
blastospores, oblong to obo\'oid, hyaline, nonseplate. 36..H x 18-22 urn. (Fig. 16).
HOST: Tsuga hetl.'rophylfa
DISEASE: Causingscrious diebad, of\\estern hemlock predisposed b} drought and

OIher factors.
NOTES: Bo(rJ"ospha~ria ribis Grossen. & Duggar resembles B. (sugae in both

tc1comorph and anamorph. bUl has smaller ascospores (17-23 x 7-10 urn)
and smaller conidia (17-25 x 5-7 urn). It can cau~ a serious diebad. of
Sequoiadendron glgantellm and OIher conifers.

Botryris cinerea Pers. Syn. 1\lcth. Fung. 690 (1801).
TELE01\10RPH: !kferOI;nia f/lckeliana (de Ilary) Fckl.

Conidiophores arising within shoots and 1ea\ es, forming a grey ... efl 0\ er the host,
up to 1 mm long and 15-30 urn \Iide.... ilh a slipe and open head of branches,
smooth. clear bro\\n belo\\', paler ncar the apex, ends of the branches almosl
hyaline. COllidiogenous cells polyblastic. terminal on the branches or growing OUI of
sublerminal cells. Conidia holoblastic. ellipsoid to obovale. colorless to pale brown,
... ilh a slight frill or hilum at poim of anachmelll. 6-8 x ~-Il um. Small, black. ir­
regular sclerotia may also be present on the host or in culture. The ascigerous stage is
rarel)' found. (Fig. 17).
HOSTS: 1\10S1 conifers and many broad-Iea\oo species.
DISEASE: Causes blight or rOI ("Gray mould") of nursery seedlings and stored

planting stock of conifers. A secondary imader of Slem cankers.
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Fig. Jj. Borryosphueriu (sugae. Ascocarp. ASCOSPOTtS.

....--------..
,

Fig. 16. BOlryosphUl?riu /Sugae. Pycnidium. Conidia.

•

•
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Fig. 17. Botrytis cinerea. Conidio­
phores and conidia.

Fig. 18. Caliciopsis calicioides. Ascomata on poplar bark.
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Caliciopsis calicioides Ell. E. itzp. cologia 12: 220 (1920 .
cocarp appear a black colum ari ing from an erumpen troma ith a

ub edian a cigerou elling and a prominent beak p to 2 mm long, and 350 urn
ide at the elling, traight to cur ed tapering to the ape. ci 0 ate to cIa ate,

15-20 x -IOu , thin- aIled, e ane ent, 8- pored. 0 pore ellip oid, light
br n,6- x 3-5 urn, extruding from the a cocarp in a dr a azaedi). Fig.
18).

permogonia cro ded on arne troma, preceding a co arp , black conical, 150
urn diameter, apicall perforated. Spermatia h aline non eptate irreg lar! rod­
shaped, 3 x 1 urn.
HOSTS: Populus trichocarpa, P. balsamifera
DISEASE: Parasitic on bark of Ii ing poplar, e peciall on rough-bark folIo ing

Rhytidiella moriformis (Zalask 196 b).

Caliciopsis pseudotsugae Fitzp. cologia 34: 496 (1942).
A cocarps appear a lender black column , tapering from a slightl broadened

ba e and pro ided ith a prominent subapical enlargement, tapering abo e the
enlargement to form a beak, from 1-3 mm i height, and approximatel 0.2-0.3 mm
broad at the ba e. A ci are produced in the subapical enlargement, ubglobo e to
ellipsoid, ith a e long, narro stalk 8- pored, e ane cent at maturity,
12-19 x 5-9 urn; a cospore golden bro n, subglobo e to ellip oid, 3-6 x 2-4 urn,
extruding in a mas from the beak of the column. (Fig. 19)'-

Pycnidia (spermogonia?) black, subglobose to pyriform, papillate, superficial,
eparate, 40-140 urn in diameter; conidia (spermatia?) h aline, allantoid, I-celled,

3.5-5 x 1-1.5 urn.
HOSTS: Pseudotsuga menziesii, Tsuga heterophylla, Abies grandis
DISEASE: Parasitic on Ii ing branches, colonizing arious lesions itho t causing

necrosis; also colonizing bacterial gall of Dougla -fir (Funk 1963). In­
ade dwarf mistletoe infections of hemlock (Baran a 1966).

Camarographium abietis ( ils. & Ander .) Gro e Brit. Stem and Leaf
Fungi 2: 107 (1937).
SY 0 Y : Myxocyclus cenangioides (Ell. & Roth .) PetL

Pycnidia erumpent, globose-hemispherica , scattered or aggregated, dark bro 'Il,

all parench matous, les than 1 mm diameter. Conidiophore hort, h aline, c lin­
dric, lining the single, imple locule. Conidia bla tic, broadl fusoid bro n,
clathrato-muriform, up to 10 cross epta, with 0-4 longitudinal or oblique epta in
each cell, 30-60 x 15-22 urn. (Fig. 20).
HOST: Abies lasiocarpa

OTES: Associated with dieback of alpine fir.

Camarosporium quaternatum (Haszl.) Schulz. Myk. Beitr. 649 (1870).
P cnidia immersed, eparate, back, subglobose, unilocular, 450 urn diameter or

Ie s, all pseudoparench matous and approx. 25 urn thick, ostiolate. Conidiogenous
cells short-c lindric, oloblastic, annellidic, formed from inner cells of the all, up
to 7 urn tall. Conidia dark bro ,smooth, ellip oid, most! 3-eu eptate, ometimes



28

Fig. 19. Caliciopsis pseudotsugae.
Ascomata in canker on
Douglas-fir.

Fig. 20. Camarographium abietis. Conidia.
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Fig. 21. Camarosporium quater­
natum. Conidia.

Fig. 22. Camarosporium strobi­
/inurn. Conidia.

ith 1 or 2 longitudinal septa in the median cells, base truncate, 11-17 x 6-7 urn.
(Fig. 21).
HOSTS: Cornus nuttallii, Populus tremuloides
DISEASE: Associated with stem cankers in young trees.

Camarosporium strobilinum Bomm., Rouss. & Sacco S 11. Fung. 10: 344
(1892).

Pycnidia dark bra n, glabrous, globose, sessile, superficial, 300-500 urn diameter;
ostiolate, not beaked; alls of bra n textura globulosa, grading to hyaline, com­
pressed cells toward interior. Conidia at first clavate, becoming globose, bro n with
lighter colored basal cells when young, muriform, 21-35 x 17-20 urn exuding in a
slime drop. Conidiophores mostly simple annellophores, 15-40 x 2-4 urn. (Fig. 22).
HOSTS: Abies lasiocarpa, Picea glauca
DISEASE: Parasitic on buds and shoo s of subalpine fir and hite sp uce, cau ·ng

necrosis and dieback (Shoemaker 1967). Epidemic outbreaks of bud
killing sometimes occur.
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Fig. 23. Cenangium ferruginosum. Apothecium, er­
tical section. A cus and ascospores.

Cenangium ferruginosum Fr. Syst. yc.2: 187 (1822).
Apothecia erumpent, single or clustered, dark brown, mealy, margin inrolled

when dry, hymenium yello ,2-3 mm diameter. Ectal excipulum of dark, irregular
textura angularis; medullary excipulum of hyaline, loose interwoven hyphae (textura
intricata); hypotheci m yellow-brown. Asci cylindric-clavate, tips broadly rounded
and asymmetric, J-, 70-80 X 12-15 urn, 8-spored. Ascospores hyaline, broadlyellip­
soid, nonseptate, 12-14 x 5-6 urn. Paraphyses hyaline, filiform, slightly swollen at
the tips, agglutinated above to form the yellow he'menium. (Fig. 23).

Spermogonia formed in culture, black, globoid, containing bacilliform spermatia
(Van Vloten and Gremmen 1953).
HOSTS: Pinus spp.
DISEASE: Weakly parasitic on senescent pine branches, or saprophytic.

Pathogenicity confirmed by Smerlis (1973).

Cenangium singulare (Rehm) Davidson & Cash Phytopathology 46: 36
(1956).
SY ONYM: Phibalis pruinosa (Ell. & E .) Kohn & Korf

Apothecia erumpent under bark, densely gregarious, leathery, outer surface en­
crusted with crystals, cupulate when moist, rolling up when dry; ectal excipulum of
hyaline hyphae which turn outward to form a layer of dark brown, globose cells;
medullary excipulum of light brown, roughened hyphae, all tissues gelatinized. Asci
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Fig. 24. Cenangium singulare. Apothecia in bark. Ascospores.
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Fig. 24B. Ceratoc tis jimbriata.
Perithecium. Chalara
anamorph.

clavate, 8- pored, apex J -, 40-55 x 4-5 urn. Ascospore h aline, allantoid to ellip-
oid, non eptate or occa ionall 1-sep ate, 8-11 x 2-3 urn, sometime elongating

and producing polar buds within the ascus. Paraph es filiform, lender, ith
bro nish tips. (Fig. 24).
HOST: Populus tremuloides
DISEASE: Causing sooty canker of aspen.

Ceratocystis dryocoetidis Kendrick & olnar Can. J. Botan 43: 39 (1965).
A A ORPH: Verticicladiella dryocoetidis Kendrick & olnar

Perithecia globose to flask-shaped, dark brown to black, 170-260 urn diameter,
beak black, terete, paler near the apex, 150-560 x 40-60 urn, tapering to 35-45 urn
near apex, ostiolar hyphae hyaline, untapered, 30 x 1.5 urn. Asci globose to
cIa ate, e anescent, 7-10 m diameter. Ascospores h aline, aseptate, smooth,
broadly allantoid, 5-7 x 2-3 urn.

Conidiophores bro n, septate, 450-650 urn long b 6 urn ide. e ulae in three or
four serie, ith less pigment to ard apex. Sporogenous cells ( mpodulae) simple
or branched, 9-22 x 2-2.5 urn. Conidia obo oid to cIa ate, flat basal scar, p to
23 x 3 urn.
HOST: Abies lasiocarpa
DISEASE: Parasitic in subalpine fir, associated ith gallerie of the bark beetle

Dryocoetes conjusus.

Ceratocystis jimbriata Ell. & HaIst. .J. Agr. Expt. Stn. Bull. 76: 14
(1890).
A A ORPH: Chalara

Peri hecia superficial to immersed, brown to black, globose, 130-200 urn diameter;
necks black, ith long, hyaline ostiolar hyphae, up to 800 x 20-35 urn. Asco pore
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ha - haped, h aline 4.5-8 x 2. -5.5 urn. (Fig. 24B).
Endo onidiopho e ingle or lu ered, irnple, c lindri , bl nt or tape ed ep­

tate, 25-150 x 3-8 urn. Ph'aloconidia c lindric h aline to bro n unicellular,
10-27 x 3-5 urn, or ellip oid to p riforrn, truncate, golden bro n, 12-22 x 6-13
urn.
HOSTS: Populus tremuloide J Platanu pp.
DISE SE: Cau ing targe canker, t ig dieback and leaf blight of a pen (Hi d

1972; Zala 1965). I 0 the ca se of "canker tain' of plane tree in
hich it di color the ood and produce Ie ion here it rea he the

cambium.

Ceratocystis huntii Robinson Can. J. Bota 42: 528 (1964).
A A ORPH: Verticicladiella

Perithecia globo e, black, leather ,280-450 urn diame er, beak 140-720 x 40-70
urn, tapering to 20-40 urn at the apex; perithecia ornamented with bro n h phal
hair. A ci globose, e anescent, up to 7 urn diameter. co pores h aline, con­
tinuous, cucullate, embedded in gelatinous matrix, 3-4 x 1.5-2 u .

Conidiophores bro n, eptate, up to 170 urn long; rnetulae in t 0 eries,
sporogenous cell sympodulae up to 30 urn long; cqnidia hyaline, cylindric 0

cIa ate, 4-10 x 2-4.5 urn.
HOST: Pinus contorta
DISEASE: Accompanies attack by the mountain pine beetle, Dendroctonus

ponderosaeJ and causes bluestain of sap ood i lodgepole p' ne
(Robinson-Jeffre and Grinchenko 1964).

Ceratocystis montia (Rumb.) Hunt Llo dia 19: 45 (1956).
Perithecia black, globose, 180-440 urn diameter, beaks black, hyaline at the apex,

often s ollen near the base, 1000-2000 x 40-100 urn, 10-30 urn ide at the apex;
ostiolar hyphae absent. Asci evanescent; ascospores rectangular ith gelatinous
flanges, 3-5 x 2-3 urn.
HOSTS: Pinus spp.
DISEASE: Accompanies attack by arious bark beetles.

Ceratocystis tremulo-aurea Da idson & Hinds cologia 56: 794 (1964).
Perithecia black, smooth, 95-150 urn diameter; neck black, 300-480 x 13-35 urn;

ostiolar hyphae numerous, hyaline, 25-50 urn long. Ascospores hyaline, crescent­
shaped, 4.7-5.9 x 1.1-2.4 urn.
HOST: Populus tremuloides
DISEASE: Associated with aspen "black canker". (Da idson and Hinds 1964).

OTES: T 0 species of Ceratocystis sometimes reported in aspen canker are C.
crassivaginata Griffin ith fusiform ascospores 5-7 x 1 urn, and C. alba
De a , Da idson & oller with similar ascospores but hyaline peri hecia.
Both species belong to the" inuta Group" of the genus- characterized by
fusoid a cospores ith a gelatinous sheath (Olcho ecki and Reid 1974).



Fig. 25. Ceuthospora sp. pycnidia in bark. Conidia.

Ceuthospora spp.
Pycnidia pseudostromatic, black, immersed, with several separate locules opening

by separate or indi idual furfuraceous ostioles; conidiophores hyaline, branched,
septate; conidia hyaline, nonseptate, cylindric with an e anescent apical
mucilaginous appendage. (Fig. 25).
HOSTS: Conifers
DISEASE: Associated ith cankers and dieback.

OTES: Se eral undescribed Ceuthospora spp. are found on western conifers
which are probably anamorphs of species of Phacidiales.

Chlorociboria aeruginascens ( yl.) Kan. ex Ram., Korf & Bat. ycologia
49: 858 (1958).
SY 0 YM: Chlorosplenium aeruginaseens ( yl.) Karst.

Apothecia superficial, olitary or gregarious, sometimes clustered on a stromatic
mass, stipitate, cupulate to infundibuliform, bluish-green, hymenium concolorous
or orange-yellow, up to 7 mm in diameter, ectal excipulum of gelatinized textura in­
trieata, giving rise to coiled or straight tomentum hyphae. Asci cylindric-clavate with
long, tapering stalk, (40)50-65(75) x 3-4(5) urn, J +, 8-spored. Ascospores elliptic
to fusiform, nonseptate, hyaline to light green, bipolar guttules,
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Fig. 26. Claussenomyces pseudotsugae. Apothecia on cut end of Douglas-fir log.

5-7(10) x 1-1.5(2.4) urn.
HOSTS: On decorticated wood of many kinds, characteristically stained deep blue­

green.

Cladosporium resinae (Lindau) de Vries Ant. v. Leeuw. 21: 166 (1955).
TELEO ORPH: Amorphotheca resinae Parberry

Conidiophores paniculate, erect, several times branched well toward the apex,
smooth or verrucose, septate, extremely variable in length (up to 2000 urn), 2-4 urn
wide, thick-walled, brown. Conidia blastospores, catenate, chains of up to 20 con­
idia sometimes branched, aseptate, ellipsoid, brown to olive, 24 x 3-12 urn.

Ascocarps dark brown to black, subglobose, 50-110 x 40-90 urn, peridium mem­
brane 5-20 urn thick, uneven in thickness, ostiole absent. Asci subglobose to
pyriform, up to 8-spored, lysing at maturity, 12-27 x 10-15 urn. Ascospores asep­
tate, ellipsoid to naviculoid, hyaline to light brown, rarely dark, often biguttulate,
inner wall constricted, commonly 8 x 4 urn.
HOSTS: Picea
NOTES: On resin exudates of Picea sitchensis and possibly other conifers. This is

the notorious "Kerosene fungus" that is able to grow in aircraft jet fuel.

Claussenomyces pseudotsugae (Groves) Ouellette & Pirozynski Can. J.
Botany 52: 1909 (1974).

Apothecia black, circular to undulate, erumpent, separate or caespitose,
ionornidotic, sometimes greenish pul erulent, 1-4 mm diameter, hard when dry, car­
tilaginous when moist; hymenium black, plane, marginate. Apothecial tissue of in­
terwoven hyphae (plectenchyma), gelatinized, brownish, walls thicker and darker in
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Fig. 27. Coccomyces heterophyllae. Asci, paraphyses and ascospores.

the ectal excipulum. Asci cyl'ndric, at firs 8-spored, becoming multispored,
175-260 x 18-25 urn. Primary ascospores hyaline, ellipsoid-fusiform, multiseptate
to muriform, 15-25 x 4-6 urn. Secondary ascospores (ultimate cells) form directly
from ascospore on "tiny phialide-like filaments", hyaline, continuous, cylindric to
allantoid, 2-4 xI-I. 5 urn. Paraphyses hyaline, filiform, septate, simple or branch­
ed, tips exceeding the asci and forming a brownish, gelatinous epithecium. (Fig. 26).
HOST: Pseudotsuga menziesii
NOTES: Isolated from sapwood of Douglas-fir where it may cause greenstain (Funk

1967a); also fruiting on bark and on cut ends of logs.

Coccomyces heterophyllae Funk Can. J. Botan 45: 2263 (1967).
Apothecia erumpent, then epicortical, solitary, gregarious, sessile, circular 0

polyhedral, black, 0.5-1.1 mm diameter, 0.2 mm high; hymenium pale yellow; ex-
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Fig. 28. Coccomyces heterophyllae. Apothecium.

cipulum black, crustose, opening by irregular, radiating splits to expose the
hymenium. Asci clavate, 8-spored, long-stalked, acutely rounded at the apex,
75-140 x 8-10 urn. Paraphyses hyaline, filiform, recurved or coiled at the tips, not
agglutinated above. Ascospores hyaline, nonseptate, filiform-cIa ate, broadest at
the upper end and slightly hooked, with a mucilaginous sheath 3-4 urn thick,
19-27 x 1.5-2 urn. (Figs. 27, 28).
HOST: Tsuga heterophylla
DISEASE: Associated with dieback of suppressed western hemlock seedlings;

secondary invader of trees attacked by other fungi.

Coccomyces pseudotsugae Funk Can. J. Botany 53: 2297 (1975).
Apothecia sessile, solitary, gregarious, angular, black, 0.6-1.2 mm diameter;

hymenium pale brown; excipulum black, crustose, opening by irregular, radiating
splits to expose the hymenium. Asci clavate, 8-spored, long-stalked, acutely rounded

Fig. 29. Coccomyces
pseudo­
tsugae. Apo­
thecium,
ascus and
paraphysis.



39

Fig. 30. Colpoma crispum. Asco­
mata on hemlock
branch.

at the apex, 125-200 x 8-10 urn. Ascospores h aline, filiform-cIa ate, non eptate,
lightl cur ed, ith a mucilaginous heath, 35-43 x 2-3 urn. Paraph ses h aline,

septate, filiform, partl recur ed and nodose at the tips. (Fig. 29).
HOST: Pseudotsuga menziesii
DISEASE: Associated with leader dieback of young Dougla -fir saplings.

Colpoma crispum (Pers. ex Fr.) Sacco Syll. Fung. 9: 1127 (1891).
Ascocarps elongated, ermiform, often curved, subperidermal or breaking

through, opening b a long slit, co ering layer and base ell de eloped, black,
subh menium hyaline, 3-5 x 0.5-1.0 mm. Asci cla ate with a narrow basal stalk,
8-spored, 90-110 x 8-9 urn. Ascospores nonseptate, h aline, filiform, sheathed in
mucous, occup ing upper portion of ascus, 30-45 x 1.5-2 urn. Paraphyses lender,
lightl recur ed, abundant. (Fig. 30).

HOSTS: Tsuga heteroph !la, Pseudotsuga menziesii, Pinus monticola
OTES: Ascospore in some collections measure onl 24-28 urn long and possibl

represent an undescr'bed subspecies.
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Cryptodiaporthe salicella (Fr.) Petr. nn. . 19: 1 0 1921).
ORPH: Discella salicis ( e e d.) Boere a

Perithe ia immer ed, ingle or in mall clu ter , g obo e, black, appro . 350 um
ide; 0 tiole erumpen, blac. ci c a ate, 8- pored 50 x 12 urn. 0 pore

h aline 2-ce led, lightl con tri ted at the eptu ,1 -22 x 2-3 urn. 0 blackened
zone around the perithecia; small gra i h troma pre en a ound the 0 tiole .

P nidia black, globo e at fir t, later di coid 0.5- m diameter. Conidia
h aline, fusoid, 2-celled, 13-18 x 3.5-5 urn.
HOSTS: Alnus, Acer, Populus, Salix
DISEASE: The cau e of branch can er . Rare.

OTES: Cryptodiaporthe salicina (Curr.) ehm. i ·milar to he abo e b t differ
i larger a ci (66-74 x 15-16 urn) and a co pore (15-20 x 5- m). It
he cau e of a canker di ease of Salix (Bier 1959).

Cryptomyces maximus (Fr.) Rehm Rab. Kr pt. FI. 1(3): 10 (1888).
Stroma forming beneath the bark of mall branches, plitting the bark in blistered

patche up to 10 cm long, shin black outside, hite ithin, h menium ello i h
bro n. Asci cylindric-clavate, 250 x 33 urn, 8-spored. Asco pore 0 oid 0 ell"p oid,
h aline or ello i h, ith thin gelatinou coating, unicellular, 20-30 x 10-13 urn.
Paraph ses numerous, tips united in a bro n, gelatinou matrix.
HOSTS: Salix spp.
DISEASE: Parasitizes willow branches lea ing exten i e car, but not al a kill­

ing the branches. Long bla k cushion produced in the bark gi e a
blistered appearance to the branche .'

Cryptosphaeria populina (Pers.) Sacco S 11. Fung. 1: 183 (1882).
A A ORPH: Libertella (in culture)

Entostroma effuse, not erumpent through periderm, a faint grayish dorsal zone
just beneath the periderm, and a stout black entral zone deep in the bark, up to
se eral cm broad, sometimes confluent. Perithec·a gro ing densel near the
periderm, subspheric, approx. 400 urn diameter; ostioles separately erumpent
through the periderm, straight, black, rough, 250 urn thick; peridium 30-35 urn
thick, dark brown outside, almost hyaline inside, filled with hyaline to light brown
periphyses. Asci long-stipitate, 35-45 x 5-8 urn in the spore bearing section, up to 95
urn long including the stalk, with a small apical ring. Ascospores yellowish, allan­
toid, 8-12 x 2-3 urn (Fig. 31).

Con·dial state produced in culture; small, dark p cnidia ith a ide open ca it
bearing large numbers of hyaline, filiform, trongly cur ed conidia, 15 x 1 urn.
(Fig. 31).
HOST: Populus tremuloides, Populus spp.
DISEASE: This fungus has been isolated frequentl from red tain of heart ood of

aspen and incipient decay of aspen (Basham 1958a; Etheridge 1961). It
appears to mo e out of the wood into the bark, kill"ng large area and
fruiting abundantI beneath the periderm, hich becomes 100 ened.

ortality of trees is attributed to the e extensi e cankers (Hind and
Laurent 1978).
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Fig. 31. Cryptosphaeria populina. Ascus with ascospores. Libertella anamorph,
conidia from culture.
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Fig. 32. Cueurbidothis pithyophila. Branch cankers on living white pine.
Ascospores.

Cucurbidothis pithyophila (Fr.) Petro Ann. yc. 19: 201 (1921).
SY 0 Y : Curreya pithyophila (Fr.) Arx & tiller
A A ORPH: Coniothyrium

A costromata in den e, irregular cluster on a ell de eloped subiculum, black,
subglobo e, stalked, ti sue of scleropiectench rna, 500-700 u diameter. S biculum
of imilar ti sue, ith a pigmented rind a er hya ine subti sue. Asci bitunicate, c lin­
dric, 8-spored, 105-120 x 8-11 urn. Ascospores bro n, muriform, ith 3-5
tran erse septa, freq ently one incomp ete longitudinal septum, 0 ate, con tricted
at the middle, 16-22 x 7-9 urn. (Fig. 32).

P cnidia resembling ascostromata out ardl, containing simple, globose,
bro nish conidia, 5-7 urn diameter.
HOSTS: Pinus montieola, Pieea, Tsuga
DISEASE: Parasitic on Ii ing branches, sometimes a ociated ith scale in ects.

(Fig. 32).
OTES: Holm (1967) recognized a ne ariet cembrae with 3-sep ate

phragmospores.

Cucurbitaria staphula Dearn. ex Arnold & Ru ell cologia 52: 501
(1960).
A A ORPH: Pseudodichomera

Stromata turbinate to subglobose, black, roughened, ari ing from a basa la er
closely attached to host, tissue pseudoparench matous, darkl pigmented.
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A igerou loc Ie 335-470 x 165-300 m diameter. ci cIa ate, bitunica e, hort-
stipitate, 14 -240 x 18-25 m. A co pores bro n, muriform 0 ate to ubcla ate
3-7-septate co tricted tro gl at central ept m and lightl at other
27-48 x 12-16 urn. Pseudoparaph e filifor ,bra ching, eptate.

Pseudodichomera conidial tate al 0 pre ent on ho t: tromata uni-or
multiloculate single or clu tered on basal stroma, frequentl erumpent at margi f
the host gall. ocule 100-300 x 75-300 urn, lined ith sort h aline conidiophore.
Co idia bro n, muriform subglobo e to oblong, 12-16 x 8-10 urn.
HOSTS: Populu pp.
DISEASE: On gall and rough-bark of a pen, black cotton ood, and balsam

poplar produced by Diplodia tumefaciens (q. v.).

Cylindrocarpon destructans (Zin .) Scholten Neth. J. Plant Path. 70: 9
(1964).
TELEO ORPH: ectria radicicola Gerl. & ils.

Sporodochia hite, erumpent, ariable in size a d shape. Conidiophores formed
as lateral branches of the mycelium ith elongate stem and loosel branc ed apex,
each branch terminating in one or more phialide , 22-35 x 3.5-4.5 urn. Conidia
cylindric ith rounded ends, straight or cur ed, narro ing slightly to ard the base,
1-3-septate 30-40 x 5-6.5 urn, rarel up to 5-septate and then 45-52 x 6.5-7.5 m.

icroconidia 0 al to ellip oid, 6-10 x 3.5-4 urn.
HOST: Pseudotsuga menziesii
DISEASE: Causing decay of conifer seedlings.

OTES: idespread in forest soils, both pathogenic and saprophytic strains occur.

Delphinella abietis (Rostr.) E. Muller Beitr. Kryp . Sch eiz 11: 26 (1962).
Asco tromata subepidermal, becoming erumpent, on shoots and needles, single or

rarely aggregated, black, globose, ps'eudoparenchymato s, 150-200 urn diameter.
Asci cylindric-cIa ate, bitunicate, 50-90 x 18-22 urn, multispored (16-24),
aparaph sate. Ascospores ellipsoid, uniseptate, hyaline, 11-21 x 4-7 urn.

pycnidia resembling ascostromata, conidia fusiform, h aline, aseptate,
10-16 x 4-7 urn, produced from cells of inner all.
HOST: Abies lasiocarpa
DISEASE: Parasitic on shoots and leaves of true firs, causing typical reddening of

new gro tho
OTES: A closel related species, Delphinella balsameae ( aterm.) E. .oller, has

much larger asci (80-140 x 33-41 urn), and a cospores (30-50 x 7-12
urn), and also occurs on alpine fir. This species as described and studied

nder the name Rehmiellopsis ( aterman 1945).
Delphinella is very similar to the genus SydowiaJ differing only in that
Sydowia may a e muriform ascospores. Conidial states are also similar in
the t 0 genera, and referable to the genu Sclerophoma.

Dermea balsamea (Peck) Sea er ycologia 24: 427 (1932).
• A AMORPH: Foveostroma abietinum (Peck) DiCosmo

Apothecia er mpent, gregarious, separate or caespitose, se sile, circular or un-



Fig. 33. Dermea pseudotsugae. Cankered stems of Douglas-fir with apothecia.

dulate, at first yello ish then black, hard, leather hen moistened, 1-2.5 mm
diameter, tis ue pseudoparenchyma ous in the base, to ard the outside becoming
parallel-elongate cell. Asci c l'ndric-cla ate, stalked, 8-spored, 90-150 x 12-16 urn.
A cospore ellipsoid-fu 'form, h aline, 1-3- ep ate, 20-35 x 6-10 urn. Paraph se
h aline, filiform, septate, branched, tips exceeding the asci and forming a yello ish
epithecium.

Conidiomata erumpent, pul inate, greenish yellow to black, 0.5-1.0 mm diameter,
up to 0.6 mm high, basal tis ue p eudoparench matous, becoming plecten­
ch matous toward the fertile region, irregularly loculate. Conidiophores tapered,
lining loc les, imple or branched, hyaline, 22-33 x 3-4 urn, Conidiogenou cells
phialidic, 10-15 x 2-3 urn. Conidia blastic-phialidic, falcate to sigmoid or ariou ly
cur ed, h aline to pale ello ,0-3- eptate, 60-90 x 3-4 urn. icroconidia h aline,
filiform, cur ed, nonseptate, 11-22 x 1.5 urn. (Fig. 56B).
HOSTS: Abies lasiocarpa, Tsuga heterophylla
DISEASE: eakl para itic, caus'ng dieback of branches and leaders imilar to

"red-top" of balsam fir 'n Ontario (Raymond and Reid 1961),
a ocia ed ith the same fungus.

OTES: It i chiefl the conidial state that is found in estern ree, the Dermea
tate apparentl er rare in most areas.
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Fig. 34. Dermea pseudotsugae. Asci, ascospores and conidia.

Dermea pseudotsugae F nk Can. J. Botan 45: 1803 (1967).
A A ORPH: Fo eostroma boycei (Dearn.) Funk

Apothecia erumpent, eparate, gregarious, se ile, circular or sligh ly nd late,
1.0-1.6 mm diameter, ellowish, blackish hen dry; hymenium yellow or black,
plane, marginate. Asci cylindric-cIa ate, 8-spored, 80-150 x 9-14 urn. Ascospore
ellipsoid, traight or light! bent, h aline, 0-3-septate, 16-28 x 4-7 urn. Paraph es
hyaline, filiform, epta e, simple o"r branched, slightly ollen at the tips, ag­
glutinated abo e he a ci to form an epithecium. (F·gs. 33, 34).

Conid'omata immersed and erumpent, conic, ello i h, 0.3-1 mm diameter,
fleshy, tearing open widel . Conidiophores simple or branc ed, 18-30 urn long.

acroconidia sickle-shaped, hyaline to pale ellow, 0-3-septate, 42-56 x 3-4 urn.
icroco idia h aline, filiform, ariousl bent, 8-14 x 1-2 urn. (Fig. 56A).

HOSTS: Pseudotsuga menziesii, Abies grandis
DISEASE: Cause serious bark necros's, cankering and dieback of immature tree,

especiall after ea I fro ts (Funk 1967b) and ummer drought ( c inn
and Funk 1970). Serious damage to plantations and nurser eedling
rna also occur ( iller 1972). (Fig. 33).
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Dermea rh tidifor ans Funk K ijt Can. J. Bota 48: 14 1 (1970 .
ORPH: Gelatino porium

Apothecia dar bro n furfuraceou, tipitate aggregated or ingle, uperficial
ro nd or lightl ndulate 0.8-1.0 mm diameter; h enium dark bro n pIa e
marginate. ci c lindri - la ate, 8- pored, J- 130-155 x 14-17 u. c po e
ellip oid to 0 al to irregular, light bro n, no septate 18-28 x 8-11 urn. Paraph es
filiform, branched aggl tinated abo e the a ci to form a ark epit ecium that i
hea il enc u ted ith bro n granules.

Co idiomata dark bro n col mnar to globoid, i gle or aggregated, uperficial,
0.2-0.6 mm diameter. acroco idia ickle- haped to fusoid, h aline to light bro n
0-3- eptate 26-65 x 3-5 urn, frequentl ith S ollen cell. icroconidia h ali e,
filiform trongl ur ed non eptate, 10-22 x 1.5 m. (Fig. 36).
HOST: Abies lasiocarpa
DISEASE: Associated with the cork-bark disea e of Abies lasiocarpa and found on­

1 on or near the cork ridge (Kuijt 1969). (Fig. 35).

Dermea tetrasperma un Can. J. Botan 54: 2853 (1976).
ANA ORPH: Gelatinosporium lunasporum (Linder) Funk

Apothecia erumpent, olitar, gregariou, e ile, black, coriaceo ,ellip oid to
suborbicular, 0.5-1.5 mm diameter. H enium black, plane, ithout a margin. A c'

cIa ate, 4-spored, 78-95 x 8-10 urn. Ascospores ellipsoid, biguttulate, hyaline, con­
tinuo s 14-17 x 4-6 urn. Paraph e h aline, filiform, eptate, branche , ag­
gl tina ed abo e the a ci to form a dark epithecium.

Conidiomata erumpent, black, irregular, becoming hallo cup- haped, 0.3-1.0
mm diameter. Conidiophore imple, cylindric, phialidic, 10-30 x 2-3 urn.

acroconidia h aline, falcate, continuous, 15-22 x 5-6 urn. (Fig. 57B).
HOSTS: Abies lasiocarpa, A. grandis, Larix occidentalis, Pseudotsuga menziesii,

Pinus monticola
DISEASE: Attacks weakened trees or branches, producing canker or dieback. ~ ay

also occur as a needle endophy e (Carroll and Carroll 1978).

Diaporthe eres it chke P reno Germ. 245 (1870).
A A ORPH: Phomopsis oblonga (Desm.) Hoehn.

Perithecia in small clusters immer ed in the bark, sometimes beneath old p cnidial
stroma, globose, 200-500 urn diameter. ecks black, c lindric, up to 800 urn 10 g,
collecti el erumpent through the. black dorsal zone. Black entral zone
widespreading into the ood, rna en elop se eral perithecial pu tules. sci
c Ii dric-cla ate, ith apical ring in t e thickened tip, 40-60 x 8 urn, 8- pored.
Ascospore biseriate, ellipsoid-fusiform, h aline, I-septate ith slight con tric ion,
9-15 x 3-4 urn.

P cnidial stroma immersed then erumpent, conical, 1-2 mm diameter, ith single
I sigenous ostiole. Conidio hores h aline, s b late, i pIe, 5-10 urn long, phialidic.
Conidia of topes: A-conidia elliptic-fu oid, h aline, nonseptate, 5-11 x 2-4 urn;
B-conidia filiform, tra'ght or cu.r ed, hyaline, non eptate, 25-33 x 1 urn.
HOSTS: Acer, Populus, Salix

OTES: Chief! saprobic, sometimes a ocia ed ith dieback in hard oods. Re­
quires dead tissues from hich to in ade Ii ing bark.



Fig. 36. Dermea rhytidiformans.
Ascospores, asci and
conidia.
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Diaporthe [okoyae Funk Can. J. Bota 46: 601 (1968),
ORPH: Phamap is laka ae Hahn

Per'thecia grega iou in I ter of 2-4 immer ed in ento tromatic area of e
bark black, ubglobo e, 300- 00 urn diame er' 0 tiole 'ndri 100-2 0 urn long
joined 'n a mall t omatic di c, beak lightl e erted; e tral urfa e of en­
tostroma definitel delimited b a black zone in the bark dipping almo t to the ood
urface. i c lindric, - pored 36-68 x 7-12 urn, i h ref a ti e ring in the apex,
sco pore c lindric-el ip oid, on tricte at the ingle eptum, each ell bigutt late

a d appendaged, h aline, 10-16 x 2.5-4.5 urn, Paraph e broad and tapering, up
to 200 urn long 8-10 urn ide at the ba e, 3-4 urn ide a the rounde tip h aline,
imple or branched, eptate. (Figs. 37, 38).

Fig. 37. Diaparthe lokoyae. Perithecia, asci, ascospores.
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Fig. 38. Diaporthe lokoyae. Perithecia. Ascus. Ascospores.

Pycnidia er mpen , black, lenticular to subglobose, 300-600 urn in d'ameter,
200-300 urn high. Conidiophores lining the single locule, fle uo ,subulate, 5-20 urn
10 g; co idiogenous cells p ialidic. Conidia of 2 t pes: A-spore h aline, elliptic­
fusoid (irreg lar), nonseptate, biguttulate, 6-10 x 2-4 urn; B-spore hyaline,
elongate-fusiform, nonseptate, minutely guttulate, 10-12 x 1.5-2.5 urn (Fig. 93).
HOSTS:' Pseudotsuga menziesii, occasionally on Tsuga heterophylla and Thuja

plicata
DISEASE: Cau es annual stem cankers and a limited dieback of Dougla -fir, u ual­

ly after stress by drought or fro t (Hahn 1933). ajor epidemics in
coastal n rseries in California ha e also been reported (Bega 1978).
(Fig. 39).

NOTES: Phomopsis occulta Trav. (teleomorph: Diaporthe conorum (Desm.)
ies 1. synonyms: D. occulta (Fckl.) it., D. pitya Sacc.) i a common

aprophyte on many conifers. It has been isolated from Dougla -fir seedl­
'ngs in British Col mbia. The A-conid'a are oblong-ellip oid 6-9 x 2-3
urn; B-conidia are curved, filiform, 20-30 x 1 urn; and t ere are conidia
intermediate in shape and size.

Dichomera gemmicola F k & Sut on Can. J. Botan 50: 1514 1972).
P cnidia stromatic, uniloc lar or multilocular, black or dark bro n, each locule

ith a papillate 0 tiole, outer all of dark bro n to medium bro n' pseudoparen­
chyma, inner la er hyali e, thin- alled; unilocular p cnidia 350 urn b 450 ill high,
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Fig. 39. Diaporthe lokoyae. Dieback and cankers on Douglas-fir.

multilocular pycnidia propor ionately larger. Conidiogenous cells holoblastic, an­
nellidic, ampulliform to short-cylindric, unbranched, 8-11 x 5-7 urn, produced all
around stromatal ca ities. Conidia blastospores, produced singly from apex of co ­
idiophore, pale bro n, muriform, with 11-17 trans erse septa, most cells with
several longitudinal septa, c lindric, cur ed, 70-85 x 12-17 urn. (Fig. 41).
HOSTS: Pseudotsuga menziesii, Picea sitchensis, P. glauca, P. engelmannii
DISEASE: Causing bud necrosis of Pseudotsuga and Picea, resulting in deforma-

tion, or death of the tree in se ere cases. (Fig. 40).
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Fig. 40. Dichomera gemmicola. Diseased buds.

Fig. 41. Dichomera gemmicola. Pycnidia.
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Fig. 42. Didymosphaeria orego­
nensis. Canker on alder.

Didymosphaeria oregonensis Goodding Phytopathology 21: 916 (1931).
Pseudothecia black, globose, ostiolate, pseudoparenchymatous, 1 mm diameter,

immersed, single. Asci bitunicate, cylindric-clavate, 8-spored, 75-90 urn long.
Ascospores greenish, ellipsoid, I-septate, 18-21 x 7-9 urn. Pseudoparaphyses
filiform, branched, septate.
HOSTS: Alnus spp.
DISEASE: Parasitic on living stems and branches of young trees. Causing bands of

rough bark that encircle the stem, sometimes producing swollen,
spindle-shaped cankers. (Fig. 42).
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Fig. 43. Diplodia pinea. Conidia.

Diplodia pinea (Desm.) Kickx Fl. Flandres 1: 397 (1867).
Pycnidia black, 0 oid, immersed t en erumpent, s'olitary or gregarious, with

apical ostioles; p cnidial wall thickened around the top, 0.5 mm diameter. Con­
idiophores simple, subulate, about half as long as the conidia. Conidia
(blastoconidia) yellow to dark brown, wall roughened, oblong to clavate, apex
rounded, base blunt, aseptate to tardily I-septate, 30-45 x 10-16 urn. (Fig. 43).
HOSTS: Pinus spp. chiefly, b t also many other conifers
DISEASE: On bark, shoots and leaves of Pinus. Rare in western Canada, but

uni ersal on arious co ifers, causing moderate to serious dieback and
cankeri g of bark. Crown wilt, shoot blight and bl estain also at­
tributed to this fungus. In nurseries, young seedlings may be killed.

Diplodia tumefaciens (Shear) Zalasky Can. J. Botany 42: 1050 (1964).
SY 0 YM: Macrophoma tumefaciens Shear
TELEOMORPH: Keissleriella emergens (Karst.) Bose

Pycnidia dark iolet to black, immersed in hypertrophied tissue, occasionally
erumpent, papillate, irregular to subglobose, caespitose or solitary, with distinct in­
ner and outer walls of pseudoparenchyma, 250-450 urn in diameter, occasionally
confluent, then to 650 urn. Conidia oblong, ellipsoid, sometimes irregular or ine­
quilateral, with a basal scar and marginal frill, hyaline to yellowish,
(20)28-40(50) x (6)9-15(18) urn, sually contin ous, rarely 1-2-septate, contents
granular. Sporogenous cells annellophores, hyaline, subulate, mostly simple and
nonseptate, 10-40 urn long. (Fig. 45).
HOSTS: Populus spp.
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Fig. 44. Diplodia tume-
faciens. Galls
produced on
poplar bran­
ches.

Fig. 45. Diplodia tume­
faciens. pycni­
dium, vertical
section.
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Fig. 46. Discocainia rrefeasei. Apothecia on cankered stem. Apotheciurn, vertical
section.

DISEASE: Causing hyperlrophy all branches and stems of poplars. Frequently
associated wit h Cucurbilaria Slaphula and ils Pseudodichomera conidial
stale in the galls. The ascigerolls slate of Dipfodia lUmejaciells rarely, if
evcr. occurs on above ground galls, but occasionally under moist condi­
tions in diseased roots (Zalasky 1974); Keissferieflo emergeTls has conical
pseudolhecia up 10 J80 urn diameter; lhe bilunicale asci are
65-85 x 9-12 urn; ascospores fusoid. 1-3-sepI3Ic. hyaline to light
browll.20-27 x 4-5 11111 (Bose 1961). (Fig. 44).

lJiscocainia Ireleasel (Sacc.) J. Reid & Funk i'vlyco]ogia 58: 432 (1966),
Apothccia crurnpcllI, single or clustered. up to 4 mill diameter and 1.5 mill high.

circular, blac\.:. narrowed below, opening by irregular tearing of the e,~cipultlm
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o\erl)'ing the h~menium. Hymenium light yello..... i\ledullary e-.:cipulum composed
of li'xtura in/ricara. the basal portion delimited by a band of dark. ,hie]..-" ailed
hyphae. EClal c,"cipulum of dark. thick-walled texfura g/obufosa. Asci c1a\ate. ac~

ulely rounded at the lip, J-. 100-140 x 5-10 urn, B-spored. unitunicate. Ascospores
filiform-da\3Ie. broadest near upper end. straight to slightly ('uT\cd, hyaline.
35-60 )( 1.5-:U urn. Paraphyses filiform, coiled at the lips, ~impl<' or branched al
the ti~. eXlending ab()\c the asci 10 form an epithedum. (Fig. 46).
HOSTS: Picro sitchensis, Tsugu helerophylfo
DiSEASE: Cau'>eS perennial stem and branch cankers thai are characterized by a

fusiform swelling of the "ood. May' colonize entire stem ancr death of
the Ir~. Appears to invade"ood and calise limited d«a) (Reid and
Funk 19(6). Invades d",arf mistletoe swellings in "'estern hemlock
(Funk and Baranyay 1973).

DOlhidea sambuci Fr. SYSI. ~lyc. 2: 551 (1823).
ASCOSlromata gregarious, erumpem, pulvinate, black. appro~. 1 111m long.

multiloeulalc. Asci bitunicalc, cylindric-clavate. 8-spored, 95 >< 15 um. A~cospores

olivc·brown. ovate. I-seplate, upper cell larger. biseriate. 19·21 >< 8-9 um.
HOST: Acer negul1do
DISEASE: Associated with branch dieback.

DOlhiora polyspora Shear & Da\idson 1\'lycologia 32: 105 (1940).
SYNONY~I: SydO"'ia dOlh,deoides Dcarn. & Barth.

Ascostromala erumpent, depressed-pul\inalc. circular 10 irregular in outline.
gregarious. smoOlh. black. unilocular or occasionally multilocular, astomous. Asci
polrsporous. bilunicate. cylindric.da\ate. 90-115 x 12-15 urn. Paraphyses absen!.
A.scospores hyaline. muriform (3 lranS\ erSt' septa and I or 2 longitudinal septa in up­
~r ~11s). davate. constriCltt1. 15-18 x 5-6 urn. In culture Hormonema.
HOSTS: Populus rremu/oides. Salix
DISEASE: Tip dicback and branch canlers.
NOTES: The genera Dorhiora and SydOM'ia are distinguished chien) on the basis of

ascospore septation (An: and \hiller 1975) bUI muriform septation ap­
pears in bolh genera (Smerlis 1970).

Durandie/la pSeudolsugae Funk Can. J. Botany 40: 332 (1962).
ANA~IORPH: Cornicu/ariei/a pseudo/sligoe (W.L. White) DiCosnlo

Apothecia crumpent, gregarious on a common stroma. stalked. circular. 0.3-0.7
mm diameter. tissue pleclcnchymatous. Asci cylindric-clavate. short-stipitalc.
8·spored, J-, 105-150 x 10-lJ um. Ascospores hyaline, fusiform. O-J-septale.
45·95 x 2.5-3.5 urn. Paraphyses hyaline, filiform, branched. agglutinated at the
apex 10 form a dark epilhccium. (Fig. 48).

Conidiomala erumpcnt. solitary or gregarious, sometimes on same Slroma as the
apolhecia. ~ubcylindrical, tapering to\\ard the apex, 1-1.5 mm high, OSliolale, of
densely packed pleclenchyma. Locuk confined to upper half of conidioma. lined
wilh conidiophores. Conidiophores hy'aline, simple or branched. septate. 20-30 x J
urn. Conidiogenous cells phialidic. sometimes proliferating percurrently.
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Fig. 47. Durandiella pseudotsugae.
Circular stem canke son
Douglas-fir.

Fig. 48. Durandiella pseudotsugae. l~pothecium. Asci.
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Fig. 49. Durandiella tsugae. Apothecium, vertical section.

10-25 x 2-3 urn. Conidia blastic-phialidic, falcate to crescentic, 1-3-septate, hyaline,
guttulate, 40-60 x 3.5-4.5 urn.
HOST: Pseudotsuga menziesii
DISEASE: Causes small, superficial, perennial cankers on stem and branches. Cork

proliferation under the cankers usually causes a circular button of bark
to erupt with the fruiting bodies produced in the center (Funk 1962).
(Fig. 47).

Durandiella tsugae Baranyay Can. J. Botany 44: 599 (1966).
Apothecia erumpent, usually clustered on a stromatic base ith up to 15 in a

cluster, a ridge-like collar below the cluster, black, circular to undulate, 0.8-1.0 mm
diameter, hymenium black to grayish, marginate. Tissue of stroma and excipulum
plectenchymatous, brown to subhyaline, ascending interwoven hyphae,
hypothecium yellowish, compact. Asci cylindric-clavate, short-stalked, J-, 8-spored,
70-100 x 6-9 urn. Ascospores hyaline, fusiform, pointed or obtuse, straight to
slightly curved, 2-8-celled, 16-27 x 2-3.5 urn. Paraphyses hyaline, filiform, septate,
simple, tips slightly swollen and embedded in a gelatinous matrix, forming a dark
epithecium. (Figs. 49, 50).
HOST: Tsuga heterophylla
DISEASE: Found in cankered dwarf mis letoe s ellings of western hemlock

(Baranyay 1966) and also on other diseased specimens.
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Fig. 50. Durandiella tsugae. Cluster of apothecia.

Fig. 51. Encoelia furfuracea.
Apothecia on bark.
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Encoelia /ur/uracea (Roth e Per.) Kar t. ot. Sall k. Fauna Flora Fenn.
11: 253 (1 70).

Apothecia erumpent in cae pito e clus er of three 0 i or ingl ,at .r t entirel
clo ed, then opening ir egularl ,margin inrolled, co ered ith a ru t -colored meal,
up to 1.5 em diameter, h meni m dr ing black. A ci c lindric-cla ate, 8- pored,
J ,80-120 x 6-7 urn. Ascospores ellipsoid to allantoid, h aline, biguttula e,
8-10 x 2-4 urn. Paraph es filiform, lightly ollen a the tips. (Fig. 51).
HOST: Alnus rubra
DISEASE: Parasitic on Ii ing branches.

Encoeliopsis laricina (Ettl.) Gro es Can. J. Botan 47: 1324 (1969).
A A ORPH: Brunchorstia laricina Ettl.

Apothecia dark bro n 0 black, erumpent, gregariou to cattered, sessile to
substipitate, at fir t subglobose becoming di~c-shaped, inrolled when dr , 0.5-1.0
mm in diameter, 0.3-0.5 mm high, hard and brittle when dr , becoming coriaceous­
waxy when moist. Ectal excipulum of dark brown textura angularis, medullary ex­
cipulum of brownish textura epiderm0 idea, hypothecium of hyaline interwo en
hyphae. Asci cylindric-cIa ate, with a slender stalk, 8-spored, J-, 85-115 x 7-10 urn.
Ascospores hyaline, ellipsoid to subfusiform, I-septate, 10-22 x 3-5 urn.
Paraphyses hyaline, filiform, septate, tips slightly swollen, not forming an
epithecium. (Fig. 52).

Pycnidia black, subglobose, slightly flattened abo e, 0.3-0.8 mm in diameter, tear­
ing open irregularl . Conid'ophores phialidic, cylindric-subulate, septate, much

Fig. 52. Encoeliopsis laricina. Apothecium, asci, ascospores.
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Fig. 53. Encoeliopsis laricina. Dieback of larch. Apothecia on stem.

branched, hyaline, up to 50 urn in length, 2-4 urn in width. Conidia hyaline, fusoid,
(0)1-(3)-septate, usually straight, 14-20 x 3-4.5 urn, borne at the tips of phialides.
HOST: Larix occidentalis
DISEASE: Causing shoot blight and stem canker of western larch (Funk 1969b).

(Fig. 53).
OTES: There is much difference of opinion on the classification of this fungus,

being placed originally in Crumenula, then transferred to Scleroderris;
another recent revision has placed it in Ascocalyx (SchHipfer-Bernhard
1968).

Epicoccum nigrum Link Mag. Ges. naturf. Fr. Berl. 7: 32 (1815).
Sporodochia black, pulvinate, up to 2 mm diameter. Mycelium mostly immersed,

stromata present. Conidiophores densely packed on stromata, mostly simple,
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Fig. 54. Epicoccum nigrum. Sporo­
dochium and conidia.

5-15 x 3-6 urn. Conidiogenous cells monoblastic, terminal, cylindric. Conidia
solitary, dry, aerogenous, globose to pyriform, brown, often with a pale basal stalk
cell, muriform bu septa obscured by rough, opaque wall, 15-25 urn diameter, occa­
sionally to 50 urn. (Fig. 54).
HOSTS: Conifers and hardwoods

OTES: Isolated from heartwood and sapwood of various conifers. Invades dwarf
mistletoe infections of hemlock (Baranyay 1966). Colonizes diseased con­
ifer seedlings.

Europhium trinacriforme A.K. 'Parker Can. J. Botany 35: 175 (1957).
A AMORPH: Verticicladiella

Cleistothecia globose, black, 225-345 urn diameter, leathery, breaking open ir­
regularly at maturity. Asci subglobose, evanescent, 8-spored, 5-9 urn diameter.
Ascospores hyaline, continuous, cucullate, in gelatinous matrix, 4-5.5 x 2-3 urn.

Conidiophores brown, septate, 70-600 x 6-10 urn, metulae in two or three series,
sporogenous cells sympodulae. Conidia hyaline, truncate, up to 7.5 x 4 urn, mostly
smaller.
HOST: Pinus monticola
DISEASE: In bark and wood of decadent western white pine (Parker 1957b).

OTES: Three species of Europhium, distinguishable by their conidial states, were
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de cribed b Robinson-Jeffre and Da id on (1968) on e tern conifer.
The genu Europhium i clo el related to Ceratoeystis.

Eutryblidiella sabina (de ot.) Hoehn. Sitzb. ad. ien 127: 564
(1918).

P eudothecia superficial, ingle or clu tered, e He, black, at fir t hemi pherica ,
becoming flattened, opening by tellate cracking of upper la er, 0.5-1.5 mm
diameter, outer all dark pseudoparench rna, inner a 1 pale ro n plectench rna.
Asci bitunicate, cylindric-cIa ate, 4-, 6- or 8-spored, 100-175 x 24-46 urn.
Ascospores irregularly arranged, at first h aline, becoming dark bro n, 1-sep ate
and strongl constricted, 25-40 x 13-20 urn. Paraph oid filiform, branching and
anastomosing abo e the asci where they are rounded and gelatinized to form a
brown layer.
HOST: Juniperus spp.

OTES: On dead wood of Juniperus, probably saprophytic. For a recent descrip­
tion see Reid and Pirozynski (1966). One of the' bitunica e discom ce es"
belonging in the Dothideales.

Eutypa acharii Tul. Sel. Fung. Carp. 2: 53 (1863).
Perithecia scattered, subglobose, immersed in stroma, ostiolate, 400-500 urn

diameter; stroma widely effused in the ood, brownish, faintly blackened dorsal
zone, no ventral zone. Asci oblong-cIa ate, no apical structure, 8-spored,
22-28 x 4-5 urn. Ascospores hyaline but brownish en masse, allantoid, with refrac­
ti e body in each end, 5-7 x 1 urn.
HOSTS: Populus spp.

Eutypella stellulata (Fr.) Sacco Syll. Fung. 1: 149 (1882).
Perithecia densely clustered in a pustulate stroma, ostioles collectively erumpent,

diverging, subspheric-elongated, 500-600 urn in diameter; stroma sharply delimited
by dark dorsal zone, approx. 2 mm diameter, 1 mm high, disc perforated by the
ostioles less than 1 mm diameter. Asci without apical apparatus, truncate above,
32-40 x 6-7 urn, 8-spored. Ascospores hyaline, allantoid, biguttulate, 8-12 x 2-3
urn. Paraphyses indistinct, agglutinating.
HOSTS: Alnus, Populus, Betula

Fusarium lateritium ees Syst. Pilze Schwamme 31 (1817).
TELEOMORPH: Gibberella baeeata (Wallr.) Sacco

Colonies grow rapidly, producing a dense floccose aerial mycelium. Cultural
pigmentation variable, peach to deep orange, inaceous to reddish brown, greenish
yellow to blue-black. Macroconidia produced generally in sporodochia, 3-7-septate,
beaked at the apex, 22-50 x 3.5-5.5 urn, formed on simple phialides.
Chlamydospores sparse, globose, 7-8 urn. (Fig. 55).
HOSTS: Populus triehoearpa, P. tremuloides, Salix sp.
DISEASE: Causes stem and branch cankers (Bier 1961).
NOTES: The forma specialis pini of his fungus is the cause of pitch canker of pines

in southeastern U.S.A. This form may have a sporodochial state and is
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Fig. 55. Fusarium sp. Conidia.

considered by orne to be F. moniliforme Sheldon var. subglutinans Wr. &
Reinke (Blakeslee et al. 1978). There is one tentati e record on western red
cedar from British Columbia.

Gelatinosporium Peck char. emend. DiCosmo 25th Rep. State us. .Y.84
(1873).

Conidiomata dark colored, pulvinate, unilocular or irregularly plurilocular, lack­
ing an ostiole but opening irregular! b splits in upper wall; composed of textura
oblita ith inner layers gelatinized. Conidiophores lining inner all, cylindric, sim­
ple or branched. Conidiogenous cells phialidic, cylindric. Conidia blastic-phialidic,
lunate to falcate, septate or nonseptate, hyaline. (Figs. 56,57).

The following eight species occur on western conifers. All are associated with
cankering or dieback of branches, except for one that causes bark proliferation
(anamorph of Dermea rhytidiformans). Shape and size of the macroconidia are
diagnostic in this genus and are presented in the accompanying table and in the il­
lustrations (Table 2).

OTES: an species of Gelatinosporium and Foveostroma were pre iou ly
classified in Micropera and Cryptosporium, two names no discredited
(DiCosmo 1978; Funk 1976b, 1979c).

Geniculodendron pyriforme Salt Trans. Brit. ycol. Soc. 63: 340 (1974).
TELEO ORPH: Caloscypha fulgens (Pers.) Boudier

Cultural Description: Colony texture loose to cottony, varying from be'ge to pale
yellowish brown; re erse side yellowish with blue patches to yellowish orange. Con­
idiophores 150-450 urn high, somet'mes errucose below, h aline to yellow'sh bro n
belo ,4-5 urn broad at the tips, 8-12 urn b oad at the base, dichotomousl branched
abo e 250 urn. Conidiogenous cells s mpodulae, in erticils of 2-4, 34-48 x 3-4.5
urn. Conidia h aline, obova e, holoblastic, dr , 4.5-6.5 x 3-4 urn. (Fig. 58).
HOSTS: Picea glauca, P. sitchensis
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c d

Fig. 56. Gelatinosporium and Foveostroma spp. Conidia. (a) F. boycei (b) F.
abietinum (c) G. fosteri (d) G. uncinatum.
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c d

f

Fig. 57. Gelatinosporium spp. (a) G. griseo-lanatum. Conidia. (b) G. lunasporum.
Conidia. (c) G. pinicola. Conidia. (d-e) G. sinuatum. Conidia. Con­
idioma. (f) G. stillwellii. Conidia.
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Fig. 58. Geniculodendron pyriforme. Conidia from culture.

DISEASE: A pathogen of conifer seeds. The teleomorph is a large fairy cup (Paden,
Sutherland and Woods 1978).

Glomerella cingulata (Stonem.) Spauld. & Schrenk U.S.D.A. Bull. 44: 751
(1903).
SY 0 Y : Physalospora miyabeana Fukushi
A AMORPH: Colletotrichum gloeosporioides Penz.

Perithecia single or clustered, immersed, subhyaline to brown, subglobose,
100-350 urn diameter; ostioles papillate or beaked, with external hairs. Asci cylindric
to ellipsoid, 4-8-spored, 35-80 x 8-14 urn. Ascospores ellipsoid, hyaline, unicellular,
with densely granular cytoplasm at the poles, 12-28 x 4-7 urn. Paraphyses filiform,
soon disappearing.

Acervuli pink, setose, slimy, bearing ellipsoidal, unicellular conidia, 12-20 x 4-6
urn, on cylindrical, phialidic conidiophores.
HOSTS: Salix spp.
DISEASE: Associated i h Venturia saliciperda in blight of willows (q..). Also

parasitic on a wide ar'et of host plants.

Godronia fuliginosa (Fr.) Sea er ycologia 37: 344 (1945).
A A ORPH: Topospora proboscidea (Fr.) Fr.

Apothecia erumpent, densely gregarious in cankered areas, at first subglobose,
becoming urceolate, margin fimbriate, sessile 0 substipitate, reddish brown to
black, slightly striated and furfuraceous, coriaceous-waxy, 0.5-1.2 mm diameter;
hymenium gra ish. Tissue of basal stroma brown textura epidermoidea; medullary
excipulum of brownish black textura angularis; ectal exc'pulum of yellowish textura
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Fig. 59. Godronia juliginosa. Apothecia, densely crowded on willow bark.
Ascospores.

obIita; hypothecium of hyaline interwoven hyphae. Asci cylindric-clavate with
slender stalk, 8-spored, po e staining blue with iodine (J +), 100-140 x 9-12 urn.
Ascospores hyaline, filiform, straight or cur ed, poin ed at he ends, 5-7-septate,
55-85 x 2-4 urn. Paraphyses hyaline, filiform, septate, branching, not forming an
epithecium. (Fig. 59).

pycnidia erumpent, gregarious, globose to ovoid, black, glabrous, 0.1-0.5 mm
diameter; tissue a mixture of textura epiderm0 idea and angularis, dark bro n to
yello ish. Locule globose to lobed, tearing open at the top. Conidiophores c lindric­
subulate, septate, simple or branched, 5-25 x 2 urn. Conidia hyaline, fusiform,
straight or cur ed, 3-septate, 20-30 x 2-4 urn; microconidia h aline, aseptate, ellip­
soid, 3-4 x 2-3 urn.
HOSTS: Salix spp., Populus tremuloides
DISEASE: In cankers of illo ,sometimes follo ing disease produced by Cryp­

tomyces maximus. Smerlis (1968) pro ed pathogenicity in aspen b in­
oculation.

Gremmeniella abietina (Lagerberg) orelet Bull. Soc. Sci. at. Arch.
Toulon 183: 9 (1969).
SY 0 Y : Scleroderris lagerbergii Gremmen
A A ORPH: Brunchorstia pinea (Karst.) Hoehn.

Apothecia dark brown, short-stalked, erumpen , cup-shaped, folded when dry,



Fig. 60. Gremmeniella abietina. Habit on pine stem. Apothecia, vertical section.
Ascospores.
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Fig. 61. Gremmeniella abietina. Brunchorstia anamorph. pycnidial wall. Conidia.

inrolled margin 1 mm diameter; excipulum of textura angularis; hymenium pale to
cream-colored; hypothecium hyaline. Asci cylindric, 8-spored, J-, 110-120 x 8-10
urn. Ascospores hyaline, 4-celled, ellipsoid, 15-22 x 3-5 urn. Paraphyses hyaline,
filiform, forming an epithecium. (Fig. 60).

Pycnidia dark brown, erumpent, irregular to subglobose, thick- aIled, 0.4-0.5
mm diame er, conidiophores simple, short, probably phialidic, lining inner wall;
conidia cur ed to sickle-shaped, fuso'd, hyaline, 25-50 x 3-4 urn, up to 4-celled.
(Fig. 61).
HOSTS: Pinus spp.
DISEASE: Causing "Scle oderris Canker" of pines, death of shoots and needles.
An impor ant pathogen, found onl rarely in western Canada on Pinus contorta, P.
ponderosa and P. albicau/is.
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Fig. 62. Griphosphaeria corticola. Perithecium, vertical
section. Ascus.

Griphosphaeria corticola (Fckl.) Hoehn. Ann. Myc. 16: 87 (1918).
SY a Y S: Clathridium corticola (Fckl.) Shoem. & Muller, Phragmoporthe
pseudotsugae Funk
A A ORPH: Seimatosporium lichenicola (Corda) Shoem. & Muller

Perithecia solitary, immersed, globose, black, 250-375 x 200-300 urn; ostioles
80-90 urn long, piercing an ectostromatic disc but not exceeding it; ectostromatic disc
approx. 400 urn diameter, 80-90 urn thick, erumpent and exposed, covering upper
surface of perithecia. Asci cylindric with refractive apical apparatus, 8-spored,
95-110 x 8-9 urn. Paraphyses hyaline, septate, simple, tapered. Ascospores hyaline,
ellipsoid, 3-septate, 14-17 x 5-7 urn. (Fig. 62).

Acervuli formed in malt agar culture. Conidia clavate, reddish brown, thick­
walled, 3-septate, with a hyaline, short, thin-walled basal cell narrowed to a truncate
base, 18-20 x 5-7 urn. Conidiophores hyaline, septate, annellate, 10-50 x 2 urn.
(Fig. 63).
HOST: Pseudotsuga menziesii
DISEASE: Associa.ted with leader and 'branch tip dieback in young Douglas-fir.

Grovesiella abieticola (Zeller & Goodding) Morelet & Gremmen Bull. Soc.
Sc·. at. Arch. Toulon 185: 8 (1969).

Apothecia produced on a stroma, black, single or clustered, short-stipitate, at first
globose becoming cupulate, hymenium grayish, 0.5-1.4 mm in diameter. Stroma



Fig. 63. Oriphaspl1aeria carricola. Seimara­
sparium anamorph from culture.

composed of lexlura epidermoidea. mrdullary cxcipulum of reXlllra imricara and ec­
tal excipulum of leXrll((l al1guJaris. darkening to leXfUra prisll/alica on the outside
scales. Asci cylindric-clavate, shorl-stipilalc. J +, 8~spored, 9O-lJ5 x 9-16 um.
Ascospores hyalinr, filiform, 3-12-srplale, 4O~70 x 2.5~4 um. Paraphyses hyaline.
simple or branched, lanceolate. not forming an epithccium.
HOSTS: Abies fasiacarpa. A. grandis
DISEASE: Associated with annual cankers of Abies spp. (Zeller and Goodding

1930) but most C01lll11011 on dying and dead branches of II. Jasiacarpa.

Grol'esiella gramii Funk Can. 1. BOlany 56: 245 (1978).
Apolhecia produced on an erurnpenl, black stroma. black. urceolate, single or

caespitose. shorl-sl'llked. 0.2·0.5 mrn diameter; eClal excipululll of dark brown lex­
Ilira prislluuk"a, forming scales on lhr rXlerior; medullary excipulum of brown lex­
11Ira al1glllaris; Slromala arc of dark brown leXTllra epidermaidea, Asci cylindric­
clavate, short-stalked, lips nallencd, inoperculatr, 8-spored, pore slaining blue in
iodine (J +), (57)60-80(85) x 6-8 um. Ascospores filiform, hyaline. 3-seplale.
18-24(J4) x 2-3 um. Paraphyses hyaline, simple or branched, slightly longer than
lhe asci bUI 1101 forming an epilhccium. (Fig. 64).
HOST: Abies grandis
DISEASE: A secondary invader of cankers of Abies gram/is and colonizer of shad·

ed branches.
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Fig. 64. Grol'esielfa grantii. Apot­
hecium, \'cnical section.
Hymenium with asci and
paraphyses.

Helofium resinicola Baranyay & Funk Can. J. BOlany 47: lOll (1969).
ANAJ"IORI>H: S,iIfwf{o

Apolhecia usually on a .... hi Ie. COllony subiculum, pale orange. cae-spiloSt', .... ilh up
to 10 in a duster, rarel) single, circular, shorr-stalked, 0.2-0.6 rom in diameter;
h)menium orange. plane. marginate "hen young: tissue composed of inter"o\en
hyphae (pleclcnchyma) throughout. Height of caespitose clusters less Ihan I mm.
Asci c)lindric-dav3Ic. 8·spored. J-. 45.-67 x 5·8 urn. As<:ospores hyaline, dlipsoid
[0 o\'al. asepl3lc. 5-8.5 x 1.5-2.S urn. Paraphyses hyaline. filiform. simple or once
branched. (Fig. 65).

Synncm3t3 erecl. straight, or slighlly nexuous. simple or rarely branched, while to

pale yellow with pale orange heads, s1ightl~' broader at the base, brittle when dry,
0.5-2.0 mm high, up to 0.5 mOl brood at the base, composed of parallel interwoven
hyphae \\ hith diverge and branch profusely at the apex. the final branches becoming
conidiophores. Conidiophores h) aline. lapering, blunt tipped, appro'l(. 60-70 urn in
length. Conidia in a mucoid mass, brinle "hen dl), up 10 0.5 mm in diameler: con­
idia hyaline. orange. globose. with a small demicle. 2.0-2.5 UITl in diameter.
HOSTS: Occurring on resin of mOSt conifers (''I(cept Pinus.
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Fig. 65. Helotium resinicola., Apothecia. Synnemata.
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Hemimyriangium betulae J. Reid Piroz n ki Can. J. Batan 44: 651
(1966).

comata forming on drop of re inou e cretion of the ho t, black,
emi pherical, upe fic'al, 0.2-0.8 mm in diameter; 0 ter la er of black

p eudoparench. ma in hich asc' are embedded; inner la er embedded in the re in,
compo ed of 100 e, bra ched, eptate, ello i h bon h phae. A ci globose,
bitunica e, 8- pored, 15-25 um in diame er, arranged in t 0 or more concentric rings
in the a coma. co pore h aline, 0 al to broadl ellip oid, 3-5- eptate, ometime
muriform, 13-20 x 5-8 urn.
HOSTS: Betula pp.

OTES: On Ii ing t igs of birch, inhabiting resinou droplets.

Hendersonula toruloidea attrass Trans. Brit. col. Soc. 18: 197 (1933).
C LTURE: Scytalidium

P cnidial stroma black, solitar , immer ed then erumpen , uni- or m 1 ilocular,

Fig. 66. Hendersonula toruloidea. Canker
produced on arbutus.



78

Fig. 67. Hendersonula toruloidea. pycnidium. Conidia.

up to 1.5 mm in diameter. Conidiophores (phialides)' simple, subulate, lining locular
walls. Conidia ellipsoid, hyaline and nonseptate at first, becoming brown and
2-septate, with middle cell darker. Toruloid state formed from hyphae hich break
up into 1- or 2-celled, brown, arthroconidia, approx. 4-10 x 4 urn. (Fig. 67).
HOST: Arbutus menziesii
DISEASE: Causes cankers and branch dieback of Arbutus in British Columbia.

(Fig. 66). Cultural description gi en by Sigler and Carmichae (1976).

Herpotrichia coulteri (Peck) Bose Phytopath. Z. 41: 195 (1961).
SYNO Y : eopeckia coulteri (Peck) Sacco

Pseudothecia globose, dark brown, single or in small groups, formed on a
subiculum of felty brown hyphae, 250-500 urn diameter, with a distinctly papillate
pore, wall of thick-walled pseudoparenchyma, covered by brown hyphae. Asci cylin­
drical, short-stalked, bitunicate, 8-spored, 140-210 x 14-20 urn. Ascospores
monostichous, elliptical, dark brown, I-septate, constricted, with a dark epispore,
10-28 x 7-10 urn. Pseudoparaphyses hyaline, septate, filiform, sparsely branched.
HOSTS: Chiefly on Pinus, rarely on Picea
DISEASE: Causes snow mould, invading foliage when it is co ered by sno ,

therefore affecting lower branches or very young trees, especially in
nurseries. A brown, felt-like mycelium co ers the branches, penet ating
the cuticle, and producing microsclerotia. Branch dieback or dea h of
seedlings may result.
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Fig. 68. Herpotrichia juniperi. Snow blight on alpine fir.

Herpotrichia juniperi (Duby) Petr. Ann. yc. 23: 43 (1925).
SY 0 YM: Herpotrichia nigra Hartig

Pseudothecia dark brown, globose, sparsely gregarious, partly hidden in a felt-like
subiculum of dark brown hyphae, 200-450 um diameter, with a definite apical pore,
wall of polygonal cells 20-40 urn thick, covered with brown, septate hyphae. A ci
cylindric to subclavate, 8-spored, bitunicate, 115-190 x 12-18 urn. Ascospores
monostichous or obliquely distichous, hyaline and I-septate at first, becoming
brown and 3-4-septate, elliptical, constricted at median septum, with a mucous
sheath, 25-34 x 8-12 urn. Pseudoparaphyses filiform, h aline.
HOSTS: Abies, Chamaecyparis, Ju.niperus, Picea, Pinus, Tsuga
DISEASE: Similar to H. coulteri. (Fig. 68).

OTES: Another snow mould occurring on true firs and Douglas-fi is Phacidium
abietis (Dearn.) Reid & Cain, bu it does not invade branches or cause
dieback .

•
Hypoxylon deustum (Hoffm. ex Fr.) Ore Scot. Crypt. Fl. 6: 324 (1828).

Stromata orbicular to effused irregularly, 1.5-3 mm thick, gra ish white at first,
almost black ith age. Perithecia ery large, ostioles papillate. Asci cylindric,
190-260 x 10-15 urn, stipe 50-60 urn long. Ascospores elliptic to inequilateral, ends
acute, opaque, 28-40 x 8-12 urn.
HOST: Acer macrophyllum
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Hypoxylon diathrauston Rehm Hed igia 21: 48 (1882).
Stromata erumpent, compo ed of ingle perithec'a 0 3-12 coale ced, gra -bro n

surface and white inside, 2-10 x 2-5 mm ostioles papillate. Perithecia 0.7-1 mm
diameter, semiglobo e. A ci c lindric 200-250 x 18 urn. Asco pores uni eriate,

ariable in hape, broadl ellip oid to fu oid to oblong, inequilateral, dark brown to
opaque, at first with h aline sheath, 20-36 x 12-18 urn. Paraph se present.
HOSTS: On branches of se era genera of conifer.

Hypoxylon fuscum Pers. ex. Fr. Sum. ego Scand. 384 (1849).
Stromata hemispheric, 2-4 mm diameter, erumpent, purpli h brown, soft.

Perithecia 150-300 urn diame er, ostioles umbilicate. Asci cylindric, 70-96 x 8-10
urn, stipe 60-70 urn long. Ascospores inequilateral, ellipt' c, nearly opaque,
12-15 x 5-8 urn.
HOSTS: Alnus, Populus

Hypoxylon howeianum Peck .Y. State Mus. 24: 98 (1871).
Stromata globose to hemispheric, 3-12 mm diameter, erumpent, brick-red to

brown, black in age. Perithecia 200-300 urn diameter, ostioles umbilicate. Asci cylin­
dric, 50-60 x 5-6 urn, stipe 40-50 urn long. Ascospores inequilateral, elliptic, almost
opaque, 6-9 x 3-3.5 urn.
HOST: Alnus

Hypoxylon mammatum (Wahl.) J.H. Miller A monograph of the World
species of Hypoxylon 64 (1961).

Ascostromata immersed or erumpent, discrete, whitish pruinose at first, becoming
black, 2-5 mm in diameter and 1-2 mm thick, usually coalescing to form an effused
stroma up to 25 mm in length, smooth except for the papillate ostioles, car­
bonaceous, sometimes tuberculate; perithecia globose, single or up to 30 in a stroma,
0.7-1 mm in diameter; asci cylindric, 140-200 x 12-16 urn with stipe 30-40 urn long;

Fig. 69. Hypoxylon mammatum. Ascospores.
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Fig. 70. Hypoxylon mammatum. Stem canker on aspen.

ascospores uniseriate, ellipsoid, dark bro n, 20-30 x 9-12 urn. Paraph ses present
but indistinct and gelatinizing. (Fig. 69).

Conidial state: Gray, pillar-like corernia arising from a brownish subiculum below
the periderm. Conidiophores branched, with 2-3 terminal conidiogenous branches,
75-150 urn high. Conidia blastic from geniculations on conidiogenous branche,
hyaline to fuscous, ellipsoid, 6-9 x 2-4 urn.
HOSTS: Populus, Alnus, Salix
DISEASE: Causes perennial stem canker that usually kill the tr~e. (Fig. 70).

GTE: any aspects of the biolog of H pox Ion ha e been treated by Roger
(1979).
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Hypoxylon multiforme Fr. Sum. ego Scand. 38 (1849).
Stromata hemispheric, 1-3 x 0.5-1 mm, 2-5 mm h·gh, ru t red, erumpent at len­

ticels. Perithecia ele ated, ith prominent, onic 0 tiola, 800-1000 urn diameter.
ci c rn ric, 60-80 X 5-6 urn, tipe 60-80 urn long. co pores inequilateral, ellip-

tic, rght to dark bro n, 8-12 X 3.5-5 urn.
HOSTS: Betula, Alnus

Hypoxylon rubiginosum (Per. ex Fr.) Fr. Sum. ego Scand. 38 (1849).
Stromata ariable in hape, 1-20 X 0.5-10 em, ru t red. Peri hecia 200-500 urn

diameter, ostiole umbilica e. Asci c lindric, 60-80 X 8-9 urn, stipe 40-50 urn long.
A co pores inequilateral, elliptic, light to dark bro n, 9-13 X 4-6 urn.
HOSTS: Alnus, Populus

Hypoxylon serpens (Pers. ex Fr.) Kickx Flor. Cr pt. En . Lo ain 115
(1835).

Stromata orbicular to elliptic, 2-40 X 2-20 mm, superficial, at first white then
gray to dark purple in age. Perithecia 500-1000 urn diameter, ostioles conic,
papillate. A ci cylindric, 75-100 x 6-9 urn, stipe 40-60 urn long. Ascospore oblong
to inequilateral-elliptic, brown, 10-15 X 5-7 urn.
HOST: Populus tremuloides

Kabatina thujae Schneider & Arx Phytopath. Z. 57: 180 (1966).
Acervuli erumpent, brown, up to 150 urn diameter, separate 0 confluent,

pulvinate, formed of brown, thick-walled pseudoparenchyma, often vertically
elongated and cylindrical toward top. Conidiophores pale brown or hyal'ne, branch­
ed at the base. Conidiogenous cells enteroblastic, phialidic, dolioform or am­
pulliform, terminal or lateral, 6-8 x 4-5 urn. Conidia hyaline, nonseptate, ellipsoid,
5-8 x 2-3 urn. (Fig. 71).

In agar culture almost black; hyaline conidia less than 8 urn long produced directly
from the dark, septate hyphae (Hormonema-like).
HOST: Chamaecyparis nootkatensis
DISEASE: Causes shoot blight and canker of yellow cedar. An epidemic on or­

namental vanetIes was reporteclin Fraser Vaney nursenes y un an
Molnar (1972). (Fig. 72). Cultural characteristics were described by
Hermanides- ijhof (1977).

Kirschsteiniella thujina (Peck) Pomerleau & Etheridge Mycologia 53: 160
(1961).
SY 0 YM: Amphisphaeria thujina (Peck) Sacco

Perithecia slightly immersed in wood, single or gregarious, black, carbonaceous,
subglobose wi h a flattened base, papillate, 450-600 urn in diameter, 375-500 urn
high; peridial wall 50-75 urn thick, of dark isodiametric cells. Asci cylindric or
enlarged below, short-stalked, bitunicate, 8-spored, 100-140 x 17-22 urn.
Ascospores fusoid-oblong, 2-celled, slightly constricted at the septum, upper cell
often larger, thick-walled, dark brown, smooth, each cell with a large guttule,
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Fig. 71. Kabatina thujae. Conidioma in bark of yellow cedar. Conidia.



Fig. 72. Kabatina thujae. Dieback
prod uced in yellow
cedar.

(29)36-48(55) x 12-16(19) urn. Paraph soids fil'form, septate, branched, h aline.
HOSTS: Abies spp.

OTES: The cause of blue stain in heartwood of Abies spp. Frequentl i ala ed
f am pith region; mycelium typically dark, septate and encrusted.
Perithecia produced on the surface of decor icated wood.

Lachnellula agassizii (Berk. & Curt.) Dennis Persoonia 2: 183 (1962).
A A ORPH: aemospora

Apothecia large, hi e, up to 5.5 mm diameter, h menium ella to bright
orange. Asci cylindric-cIa ate, 47-60 x 4-5 urn. Ascospores h aline, ellipsoid,
5-9 x 3-4 urn.

Conidial stage of light-colored, erumpent stromata ith irregular locule lined
with simple a branched conidiophores bearing subulate phialides. Conidia h aline,
ellipsoid, 1.5-4.5 x 0.5-1.0 urn.
HOSTS: Pinus spp., Abies spp., Picea sitchensis, Tsuga heterophyl/a

OTES: Pathogenicity on pine and balsam fir confirmed b Smerlis (1973).

Lachnellula caly'ciformis ( illd. ex Fr.) Dharne Ph topath. Z. 53: 124
(1965).

Apothecia small, hite, up to 2.5 mm diameter, h menium orange to orange­
ellow; ectal excipulum of textura epiderm0 idea ith excipular hairs; medullar ex-
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Fig. 73. Lachnellula arida. Apot­
hecia on whitebark pine.

cipulum of textura intricata loosel inter 0 en. Asci c lindric-cla ate, 8-s ored,
ro nded apices, 45-65 x 4-6 urn. Ascospores obliquely uniseriate, hyaline, ellipsoid,
4-7.5 x 2.5-3.5 urn. Paraph ses filiform, exceeding the asci.

Conidial s age similar 0 tha of L. agassizii occasionall p esent.
HOSTS: Abies spp., Pinus monticola

Lachnellula flavovirens (Bres.) Dennis Persoonia 2: 184 (1962).
Apothecia scat ered, short-stipi ate, brown, saucer-shaped, approx. 3 mm

diameter, hymenium bright yello to orange-yello ; ectal excipulum of t 0 la ers;
outer la er of compact ello -brown hyphal cells which extend to form long c lin­
drical hairs; inner la er of textura oblita. The medullary excipulum i of textura in­
tricata, h aline and loosel inter 0 en. Asci cIa ate, shor -s alked, 8-spored, po e
not staining blue in iodine (1-), 65-75 x 5-7 urn. Ascospores obliquely unise iate,
oblong-ellipsoid, i h fusiform end, hyaline, 7-12 x 4-5 urn. Paraphyses longer



Fig. 74. Lachnellula occidentalis.
Apothecia on larch stem.
Apothecium, vertical sec­
tion.

than the asci and containing orange oil globules.
HOSTS: Pinus, Larix
DISEASE: A facultati e para ite of pine and larch, a ociated ith canker and

dieback (Frajo-Apor 1976),
OTES: There are se eral other brown-excipled specie of Lachnellula: A cIa el

related species, L. arida (Phill.) Dennis, differs chiefl in size of
ascaspores which are only 6-9 x 5 urn, and the ectal excipulum i formed
of textura globulosa (Dharne 1965). (Fig. 73). This is a parasite of pine a d
balsam fir (Sme lis 1973).

Lachnellula pini (Brunch.) Dennis has bro n apothecia from 2-4 mm diameter
a ci from 88-=-123 X 7-12-um and- asco p_m:e -=22 urn. p-e .e
para itic on soft pines (5-needle pine) causing stem canker (Hahn and A er
1934b).

Lachnellula fuscosanguinea (Rehm) Dennis has a red h menium and oli e-bro n
apothecia 2-6 mm diameter. Asci measure 70-105 x 7-12 urn, ascospores eHip oid,
10-17 x 4-6 urn. Saprophytic on hard pines (Pinus contorta) (Hahn and A er
1934b).

Lachnellula occidentalis (Hahn & Ayers) Dha ne Ph topa h. Z. 53: 129
(1965).
SY 0 Y : Lachnellula hahniana (Sea er) Dennis

Apothecia s'ngle or caespitose, 1-3 mm diameter, short-stipita e, hite, urn­
shaped at fir t, becoming saucer-shaped, h menium orange-buff to almon-orange;
ec al excipulum of textura globulosa i h flexuous, minutel roughened hairs tha
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are ea il bro en off- medullar e c'pul of 100 el nter 0 en, h aline te tura
intricata. i la ate, obtu el ro nded ape, 120-150 x 10-12 urn a u pore
tained blue in iodine. 0 pore eight, ni eriate, h aline, conti uou ellip oid,

15-23 x 4- urn. Paraph e filiform, e cee ing the a ci ith moniliform fi ament
inter per ed ometime. ( 'g. 74).
HOSTS: Larix pp., Abies grandis

o E : Pathogeni it on larch onfirmed b Smerli (1973).

Lachnellula pseudotsugae (Hahn) Dennis Per oonia 2: 184 ( 962).
ORPH: aemospora

pot ecia hite, short- tipitate, ith per i. ent hair, h menium orange- ello to
orange, 1-3.5 mm diameter. A ci cIa ate, 50-60 x 3-5.5 urn. co pore h aline,
conti uou , ellip oid, 4-7.5 x 2-4 urn. Paraph es filiform, longer than the a ci.

Conidial stage of light buff stromata with irregular labyrinthiform cavities. Con-
idiophore b late, phialidic, conidia h aline, continuou , ellipsoid, 3.5-4 x 2.5
urn.
HOST: Pseudotsuga menziesii
DISEASE: Cau e perennial target cankers of young Dougla -firs, especiall on dr

sites.
OTES: Another ite specie , occurring on mall dead t igs of Dougla -fir, i

Lachnellula ciliata (Hahn) Denni, ith apothecia 1-2 mm diameter, er
conspicuous hairs, larger asci (60-90 x 6-12 urn) and ascospore
8-12 x 4-6 urn.

Lachnellula suecica (de Bar ex Fckl.) annf. Fungi ex . Suec. Prae. p-
al. Fasc. 41-42: 48 (1953).

Apothecia large, hite, up to 6 mm ~iameter, hymenium orange-red, ith persi ­
tent hite hairs. Ectal excipulum of textura globulosa. Asci c lindric, apex stained
blue by iodine, 60-70 x 6-7 urn. Ascospores hyal'ne, continuou , globo e, 4-6 urn
diameter. Paraph ses c lindric, slightly s ollen abo e, ith colored oil globule .

T pical aemospora sometimes present, ith conidia mea uring 3-5 x 1-1.5 urn.
HOSTS: Larix, Pinus, Picea

Leciographa gallicola Funk Can. J. Botany 57: 4 (1979).
A A ORPH: Seimatosporium etheridgei Funk

Apothecia black, sessile, carbonaceous, solitary or caespitose, gregariou , 0.5-0.9
mm diameter, composed of textura globulosa; h menium black, plane, ithout
margin. Asci cIa ate, bitunicate, 8-spored, bluing entirely 'n iodine, 85-100 x 10-18
urn. Ascospores ellipsoid to oblong, dark bro n with end cells light bro n to
hyaline, 3-7-eu eptate, 27-50 x 8-12 urn. Parap yses h aline, branched, greatl
s ollen at he apex ith brown, globose cells, exceeding the asci and forming a thick,
dark epithecium. (Fig. 75).

Acervuli depre sed or in aginated in proliferated bark, black, ir egula 0 round­
ed, more or Ie s in concentric ring, ubiculum composed of bro n, i od'ametric
cells, 0.1-0.4 mm diameter. Conidiophore arising from he upper cell of the
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Fig. 75. Leciographa gallicola. Apothecia on aspen galls. Apothecium.

subiculum, hyaline, eptate, cylindric, 10-12 x 4 urn. Conidiogenou cell an­
nellophores, borne terminally. Conidia solitary in the apice , 0 al to oblong, occa­
sionall broadl fusiform, straight or slightly cur ed, median cell dark bro n,
apical and bas I cells hyaline to light brown, 3-6-eu eptate, 30-40 x 13-15 urn, ba al
cell sometimes tru cate ith a marginal frill. (Fig. 76).
HOSTS: Populus spp.
DISEASE: Associated ith gall diseases of poplars.

OTES: The ca sal relations ha e no been established, but it ay produce bark
s ellings (Funk 1978b) or be a parasite of the poplar gall (Funk 1979a).
Although described separately, the t 0 states of this fungu ha e been
linked culturally, identical conidia forming in colonies gro n fro
-ascospa-res or conidia.

Leucostoma kunzei (Fr.) unk Dansk. Bot. Ark. 15: 80 (1953).
SYNO YM: Valsa kunzei Fr.
A AMORPH: Leucocytospora kunzei (Sacc.) Urban
SY 0 Y : Cytospora kunzei Sacco

Stromata conic, e umpent through the bark to expose a gra to blacki h disc (ec­
tostroma), sometimes marginate, delimited b a black conceptacle, ento troma pale
bro n. Perithecia embedded in entostroma globose to 'rregular! flattened, 200-600
urn diameter. Ostiolar necks collecti el erumpent through ectostroma ic disc,
300-350 urn long. Asci cIa ate, with apical ring, 8-spored, 20-30 x 4-6 urn.
Ascospore hyaline, allantoid, unicellular, rounded at both end , 6-9 x 1-2 urn.
(Fig. 77).

P cnidial stroma immer ed in the bark, similar to perithecial stroma, multilocular,
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Fig. 76. Leciographa gallicola. Seimatosporium anamorph, acervulus with conidia.
Bark swellings on aspen associated with this fungus, but probably pro­
duced by Diplodia tumefaciens.
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Fig. 77. Leucostoma kunzei. Perithecia (semidiagrammatic). Leucocytospora
anamorph.

ith a ingle pore at the cen er of the tr-oma. Conidiophores imple, h aline con-
glutinatJ ate tage Conidia h aline _allantoid unicell lar 4-6 x 0.5-1 urn.
HOSTS: Pseudotsuga menziesii, Picea spp.
DISEASE: Causal agent of canker and branch dieback of Dougla -fir and ornamen­

tal spruce pecies. Cankers frequen I start around the ba e of a t 'g,
develop slowly, often with resin flow.

NOTES: Two varieties of this fungus are recognized: var. kunzei on Douglas-fir,
and var. piceae on spruce (Waterman 1955). Valsa is a related genus but
lacks the black conceptacle (q. v.).

Lophium mytilinum (Pers.) Fr. Syst. c. 2: 533 (1823).
H sterothecia mussel- haped, erect, black, shin ,often ith a foot-like stalk, brit­

tle, 1-2 mm long, 0.2-0.6 mm 'de, 0.3-0.8 mm high. all compo ed of dark,
isodiametric pseudoparenchyma. Asci c lindric with a short foot, bitunicate,
8-spored, 180-260 x 10 urn. Ascospores filiform, pale oli aceou , parallel in the
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a rna - eptate 170-250 x 1-2 urn.
HOS S: umer u 0 ifer genera

OT S: Seco dar in ader of a ariet of bar di ea e f on'f r .

Melaneonis thelebola (Fr.) Sacco S 11. Fung. 1: 605 1882).
Peri hecia alsoid, in group of 6-10, immer ed, pheric, 800-1100 urn diame er;

ostioles collecti ely erumpent through a tromatic di c, up to 250 urn tick at the tip,
lined ith periph ses. Asc' oblong-c lindric, es ile, m' ed ith paraph e,
140-150 x 16-20 urn. scospores 2-3-seriate, au age-shaped, cur ed 2-celled,
hyaline, 24-42 x 8-10 urn ith a long slender appendage at each end.
HOSTS: Alnus spp.

OTES: Saprophytic.

Melaneonium bieolor ees Syst. Pilze 32 (1817).
Acer uli immersed, producing a flat-conical pustule in the bark, at fir t hite in­

side; black spore mass spreading on he bark. Conidiophores h aline, subulate, ap­
prox. 25 x 2 urn; conidiogenous cells annellidic. Conidia bro n, not opaque,
ovoid, usually I-guttulate, 10-16 x 6-8 urn. Hyaline, cylindric beta-conidia ha e
been reported in culture (Libertella).
HOSTS: Betula spp.
DISEASE: Associated wi h branch dieback.

Melaneonium sphaeroideum Link ex Fr. Linn. Spec. PI. Ed. illd. 6: 92
(1825).
TELEO ORPH: Melanconis alni Tul.

Acervuli immersed, producing a flat-conical pustule in the bark, black spore mass
spreading over the pustule. Conidiophores narrow, subula e, approx. twice the
length of the conidia. Conidia ovoid to rounded-ellipsoid, hyaline at first but becom­
ing deep black, 10-13 x 6.5-7.5 urn.
HOST: Alnus rubra
DISEi\SE: Associated with branch dieback.

OTES: A large-spored species on Acer macrophyllum is ery close to M. ovatum
Link-; but the eonidia are s-lightly broader (26 x 15 urn). (Fig. 78). The
teleomorphs of hese Melanconium species are all in the genus Melanconis,
but are rarely found in western tree.

Monoeillium nordinii (Bourchier) Gams Cephalosporium-artige Schimmel.
162 (1971).

Cultural Description: Colonies on malt agar expanding 1 cm in 10 days, light
orange-yellow, re erse darker yellow, fnely floccose or farinaceous with inter 0 en
synnema a. Phialides straight or sligh ly cur ed, subulate, thick- aIled belo ,most­
I simple, 23-45 x 3 urn. Conidia abo ate, hyaline, unicellular, 3-6 x 2 urn, pro­
duced in dry heads or short chains.
HOST: Pinus contorta

OTES: Iso a ed from the health heart ood of lodgepole pine (Bourchier 1961).
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F·g. 78. Melanconium sp. from
maple. Pycnidium and
conidia.

Mycosphaerella populorum G.E. Thompson Phytopathology 31: 246
(1941).
A A ORPH: Septoria musiva Peck

Pseudothecia scattered or aggregated artl er ill en, black, globose, all
pseudoparench matous, papillate, 64-106 urn diame er. Asci bitunicate, cylindric­
cIa a e, fasciculate, 8-spored, 54-70 x 13-16 urn. Ascospores hyaline, ellipsoid,
I-septate, slightly constricted at the septum, 16-28 x 4-6 urn. Paraphyses absen .

Pycnidia immersed, globose to subglobose, ostiolate, 48-128 urn diameter. Con­
idia c lindric, straight or cur ed, hyaline, 1-4-septate, 28-54 x 4 urn. In humid con­
ditions, conidia ooze out in a pink tendril.
HOSTS: Populus spp.
DISEASE: Ca ses cankers and leaf spot of nati e, exotic and hybrid poplars.

OTES: Another related spec·es, M. populicola G.E. Thompson (A A ORPH:
Septoria populicola Peck), produces similar diseases in poplars, but is
some hat larger in all respects: pseudothecia 96-160 urn diameter; asci
64-90 x 13-16 urn; ascospo es 22-32 x 6 urn; conidia 45-80 x 3.5-4.5
urn (Bier 1939; Thompson 1941; Zalask 1978).
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Mytilidion gemmigenum Fckl. c. 11: 299 (1871 .
H terothecia mu el- haped, ere t bla k, in, triat d, brittle, 0.4-1 mm 10 g,

0.2-0.5 mm ide, 0.3-0.6 mm high. all co po ed of dar , i odia etric
pseudoparench rna. ci c lindri it a hort foo bitunicate 8- pore ,
100-150 x 10-14 m urrou de b paraph oid. Asco pore ello to bro
cylindric-fu oid, 8-10 celled, (27)32-38 48) x 4)5-6(8) urn.

Conidial state is probabl a Septonema specie Bi b and Hughes 1952).
HOSTS: Larix occidentalis, Pinus contorta

OTES: Saproph tic on killed branches of larch F nk 1969b). The clo el related
species, M. tortile (Sch .) Ell. & E., as found on d arf mi tletoe s eIl­
ings of Tsuga (Baran a 1966 and differ in it lightl longer
h terothecia and in its 3-septate a co pore that measure 14-17 x 5-7
urn.

ectria cinnabarina (Tode ex Fr.) Fr. Sum. ego Scand. 388 (1849).
A A ORPH: Tubercularia vulgaris Tode ex Fr.

Perithecia red, clustered on an er mpent stroma or on the edge of a conidial
stroma, globo e, lightly collapsed at the ostiole, rough ou er all, approx. 400 urn
in diameter. Asci c lindric-cla ate, 8-spored, 60-90 x 9-14 urn. Ascospore ell'ptic­
cylindric, hyaline, slightly constricted at the single, central septum, 12-20 x 4-9 urn.

Sporodochia pink to light red, erumpent through the bark, cushion-shaped, up to
500 urn in diameter. Phialides s bulate, 20-30 x 2-4 urn, arise from the
pseudoparenchymatic stroma, densely packed. Conidia 0 al to cylindric, 5-7 x 2-3
urn, produced in large masses and supported in a mucous.
HOSTS: Hard oods
DISEASE: A sociated ith canker and dieback of hard ood, ea 1 parasitic.

ectria ditissima Tul. Sel. Fung. Carp. 3: 73 (1865).
ANA ORPH: Cylindrocarpon willkommii (Lindau) r.

Perithecia deep red, clustered on a poorl de eloped stroma, 3-50 in a cluster,
smooth, 250-300 urn diameter. Asci clavate short-stalked Jlpex thin- aIled rou d­
ed, 8-spored, 85-95 x 15-18 urn. Ascospores ariable in shape and size, 0 al to ellip­
soid, slightly constricted at the central septum, 14-21 x 5-8 urn.

Macroconidia formed on branched conidiophores, each terminating in 1-3
phialides, cylindric, straight or slightly bent, narrowing slightly to ard the apex,
4-7-septate, 50-90 x 3-6 urn.
HOST: Alnus rubra
DISEASE: Causing large, perennial stem cankers of red alder. First reported by

Zeller (1935) and conf rmed b cultural isolation from cankered trees in
Briti h Columbia. (Fig. 79).

OTES: A closely related species, . galligena Bres., causes cankers of western
flo ering dog ood (Shaw and Harris 1967) and aspen (Zalask 1968a); it
is disfng ished bits rough- aIled perithecia and shorter, touter
macroconidia.
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Fig. 79. ectria ditissima. Canker
on red alder.

Nectria episphaeria (Tode ex Fr.) Fr. Sum. Veg. Scand. 388 (1849).
A AMORPH: Fusarium

Perithecia bright red, ampulliform with hort papilla, smooth, single or gregarious
on a thin byssus, 125-140 m diameter. Asci cylindric-cIa ate, with apical ring,
8-spored, 56-70 x 5-6 urn. Ascospores h aline, ellipsoid, slightly constricted at the
single central sept m, 7-11 x 4-5 urn.

Macroconidia produced in cult re, falcate, 2-5-septate, with Fusarium-type foot
cell, 35-50 x 3 urn.
HOSTS: Sphaeriaceous pyrenomycetes

OTES: Because this fung s is a mycoparasite, it can be confused with the tree
parasite.

Nectria juckeliana Booth C.M.I. Mycol. Paper 73: 56 (1959).
A AMORPH: Cylindrocarpon cylindroides Wr. var. tenue Wr.

Perithecia red to maroon, broadly 0 ate, with a short papilla, 300-400 urn in
diameter. Asci cylindric, with thickened apex, possessing an apical ring, 8-spored,
86-120 x 7-9 urn. Ascospores broadly fusiform to ellipsoid, hyaline to light brown
at maturity with slight roughening, 13-16 x 5-6 urn.

Cultures are white and floccose, assuming a powdery appearance due to formation
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Fig. 80. ectria macrospora. Perithecia on stroma, vertical section. Asci and
ascospores.

of masses of microconidia. Phialides simple or branched, 15-25 x 1-1.5 urn.
Microconidia cylindric to oval, hyaline, 4-8 x 2-4 urn. Macroconidia sparse or ab­
sent, hyaline, cylindric, 3-7-septate, 33-85 x 4-7 urn.
HOST: Abies /asiocarpa
DISEASE: Isolated from stems of alpine fir. Associated with logging damage and

incipient decay; a wound parasite, sometimes also associated with
dieback.

OTES: This species in culture was referred to as Fungus F before its identification
(Basham 1958b). The microconidial state was also described by Gams
(1971).

A similar species, . coccinea (Pers. ex Fr.) Fr., occurs on Acer and
Salix; it is distinguished by its smaller perithecia and yellow-brown
cultures.

Nectria macrospora (Wr.) 0 ellette Eur. J. For. Path. 2: 178 (1972).
SY 0 YM: ectria fuckeliana Booth var. macrospora (Wr.) Booth
A A ORPH: Cylindrocarpon cylindroides Wr.

Perithecia bright red, densely clustered on an erumpent stroma, ovoid, papilla e,
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Fig. 81. Nectria macrospora. Cylindrocarpon anamorph, sporodochia produced on
hemlock branch a tacked by dwarf mistletue. Lontdia.

400-600 urn in diameter. Asci cyrndric, apex rounded with a well-marked ring,
85-130 x 8-12 urn. Ascospores ellipsoid, slightly constricted at the single central sep­
tum, hyaline and smooth, becoming light brown and slightly verrucose, 16-22 x 5-7
urn. (Fig. 80).

Sporodochia pure white, erumpent, dry, 1-2 mm in diameter. Conidiophores
phialidic, branching, up to 80 urn in length, 2-3 urn ide. Conidia cylindric, curved,
hyaline, 5-10-septate, 80-105 x 5-7 urn. (Fig. 81).
HOSTS: Tsuga heterophylla, Pinus spp., Abies spp.
DISEASE: Causes cankering and death of dwarf mistletoe swellings in western

hemlock (Funk, Smith and Baranyay 1973). Also attacks the galls pro-
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Fig. 82. Neofabraea populi. Canker produced on hybrid poplar stem. Cryp­
tosporiopsis anamorph, conidia.

duced by the rust fungus Endocronartium harknessii (1.P. oore) Y.
Hirat. on shore pine (Byler, Cobb and Parmeter 1972).

eofabraea populi G.E. Thompson ycologia 31: 458 (1939).
A A ORPH: Cryptosporiopsis

Apothecia erumpent, densely aggregated, single or rarely confluent, fleshy,
brown, circular, umbilicate, short-stalked, 0.5-1.5 mm diameter, tissue plecten­
ch matous. A ci cylindric-cIa ate, short-stalked, 8-spored, 80-112 x 9-12 urn.
Ascospore oblong-ellipsoid, straight or lightl cur ed or flattened unilaterall ,
h aline 0-3-septate, 16-22 x 5-6 urn. Paraphyses fliform, septate, simple or bran­
ched, slightl s ollen at the tips.

Acer uli exposed by rupturing of periderm, densel aggregated, white or pale
yello 'sh, 0.5-1.5 mm diameter. Stroma plectench matous, up to 50 urn thick. Con-
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i iophore h aline, eptate, imple 0 bran ed 25-35 x 4 urn· coni iogeno cell
phialidic, ampul iform. Conidia orne ingl at tip of phiali e, lindric-fu i orm,
cur ed, h aline, non epta e onte t granular, 25-45 4-5 urn, ometime oozing
out in pink· h mas e . (F·g. 2).
HOSTS: Populus p.
DISEAS : The cau e of eriou canker·ng in nati e and exotic poplar, e peciall

h brids, encountered in oung nurse ock. (Fig. 82).
OTES: The gen s eojabraea i ometimes con ·dered non mou i h

Pezicula.

ipterella tsugae Funk Can. J. Botan 56: 1578 (1978).
Apothecia superficial, gregariou , ub e ile, at fir subglobose, e panding to cir­

cular discs, regular to broadl undulate, occa ionall prolife a ing maIler apothecia

Fig. 83. ipterella tsugae. Apothecia on hemlock t ig.
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Fig. 84. itschkia molnarii. Ascocarp.
Ascus and ascospores.

wi hin, pruinose, excipulum dark brown, hymen'um yellow, margin inrolled. Tissue
of ectal excipulum dark brown moniliform cells arranged perpendicular to the sur­
face; medullary excipulum of hyaline plectenchyma. Asci cylindric-clavate,
8-spored, with J plug in the apex, 45-55 x 6-8 urn. Ascospores hyaline, nonsep­
tate, ellipsoid to cuneate, 7-10 x 2-3 urn. Paraphyses broadly filiform to cylindric,
hyaline, simple. Epithecium absent. (Fig. 83).
HOST: Tsuga heterophylla
DISEASE: On shaded branches of young saplings.
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itschkia molnarii Fun Can. J. Bo an 57: 2 13 1979).
cocarp black erumpent olitar or in mall clu ter, ollap ing cupula e,

a ical papilla inconspi ou 0 ab ent, tuberculate ompo ed 0 bro
p e doparench rna ith nk pore 0.5-0.7 x 0.5 mm. ubiculum
p eudoparench matou. Quell orpe " pre ent. ci cIa ate hor - talked, apical

all thickened, 64- pored, 90-110 x 12-15 m. sco pore h aline, allantoid,
non eptate or indi tinctl 1- epta e, 6-8 x 1.5-2 m. (Fig. 84).
HOSTS: Pseudotsuga menziesii, Tsuga heteroph lIa
DISEASE: As ociated ith terminal dieback.

OTES: A microconidial tate associated ith thi fungu probably related 0 it,
but this has not been pro en.

Paecilomyces varioti Bainier Bull. Soc. yc. France 23: 26 (1907).
Cultural Description: Colonies gro ing rapidl on mo t media ello i h bro n,

loosel floccose and ropy. Phialides simple or er icillate, fla k- haped, 15-20 urn
long. Conidia borne in long chains, ellip ical, ello -bro n, 5-7 x 3 urn.
Chlamydospores present or absent.
HOST: Pinus contorta

OTES: Isolated from I1ving heartwood of pine (Bourchier 1961). This species
resembles the anamorph of Byssochlamys fulva Olliver & Smith whose
spores can withstand the commercial sterilizing process. Cosmopolitan on
a wide variety of substrates.

Parkerella populi Funk Can. J. Botany 54: 868 (1976).
A comata black, er mpent, stipitate, turbinate, 125-200 urn in d'ameter, 240-250

urn high; excipulum compo ed of dark bro n textura epiderm0 idea, dehi cing 0 er
the hymenium in irregular radiating fissures, 10-25 urn thick; h menium wi h asci at
several levels; subhymenium hyaline, composed of thin-walled textura angularis.
A ci cIa ate, long-stalked, unitunicate, J-, 85-110 x 10-14 urn. Paraph ses filiform,
anastomosing frequentl , not s ollen at the tips. Ascospores hyaline, crescent­
shaped, I-or 3-septate, 18-33 X 4 urn. (Figs. 85, 86).
HOST: Populus tremuloides
DISEASE:-On cor - ar 0 aspen, 0 ten a soclated with Rhy ldtella baranyayi.

Causal relationships not known.

Pestalopezia tsugae Funk Can. J. Botany 56: 1575 (1978).
Apothecia erumpent, single or in small groups, subses ile to hart-stalked, at first

globose, then expanding to circular discs; excipulum grayish brown, pruinose with a
dark brown h menium. Tissue of ectal excipulum of light bro n textura globulosa;
medullary excipulum of hite textura globulosa; a narro hypothecium of yello ish
textura intricata. A ci cylindric, 4-spored, J-, i 10 x 15 urn. Ascospores ellip aid,
dark brown with a brittle epispore, one or two guttulate, nonseptate, 20-24 X 10-14
urn. Paraph ses h aline, filifo m, imple, greatly inflated at the tip ith bro~n,
globose cells 6-10 urn diameter, forming a dark bro n epithecium. (Fig. 87).
HOST: Tsuga heterophylla
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Fig. 85. Parkerella populi. Ascoma.

DISEASE: Associated with dieback of branches.
OTES: Associated with Seiridium abietinum but no relationship proven.

Pestalotiopsis funerea (De m.) Steyaert Bull. lard. Bot. Brux. 19: 340
(1949).

Acervuli lenticular to globose, rupturing-the epidermis, 1 2 mm diameter. Con­
idiogenous cells annellidic, formed from upper cells of acervular stroma, cylindric to
obovoid, 5-15 x 2-4 urn. Conidia fusiform, straight or curved, 4-euseptate, slightly
constricted at the septa, 3 median cells oli e-bro n, apical and basal cells hyaline,
22-32 x 7-13 urn; with 2-6 apical appendages yaline, 5-28 urn long; basal appen­
dage single, endogenous, hyaline, straight, 2-11 urn long. (Fig. 88).
HOSTS: Cupressaceae
DISEASE: Causes stem and leaf blight of conifers, especially Cupressaceae. Also

saprophytic on dead material. Often in association with other fungi in
diseased trees. ot considered a serious pathogen in good gro ng con­
di ions.

OTES: The genus Pestalotiopsis has 4-euseptate conidia, separating it from
Pesta/otia which has 5-distosepta e conidia (Sutton 1969). See note under
Truncatella truncata.
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Fig. 86. Parkerella populi. Asci. Ascospores.

Pezicula livida (Berk. & Br.) Rehm Ber. at. Ver. Augsberg 26: 112 (1881).
A A ORPH: Cryptosporiopsis

Apothecia erumpent, single or in small cluster, orange-yello or bro nish,
ubsessile, up to 2 mm diameter; excipulum of pale textura globu/osa. Asci cIa ate,

4-8-spored, up to 120 x 20 urn, pore s aining blue in iodine after treatment with
dilute KOH. Ascospores ellipsoid, hyaline, partially biseriate hen 8-spored, often
3- or more-septate at maturity, 20-30 x 6-8 urn. Paraphyses filiform, s ollen at the
apex. (Fig. 89).

Conidial stromata (acer uli) immer ed, irregular, splitting 0 erl ing bark,
pseudoparenchymatous, colorless, 0.5-0.7 urn diameter; conidiophores (annellides)
imple, cylindric, 8-10 x 2-3 urn. Conidia hyaline, oblong, aseptate, 20-32 x 10-12

urn. (Fig. 90).
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Fig. 87. Pestalopezia tsugae. ApotheciuID..

Fig. 88. Pestalotiopsis funerea.
Conidia.
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Fig. 89. Pezicula livida. Portion of an apothecium, vertical section. Ascus with
ascospores.

HOSTS: Pseudotsuga menziesii, Tsuga heterophylla
DISEASE: A secondary in ader of canker and diebacks in Douglas-fir and western

hemlock.

Pezieula oeellata (Pers.) Sea er . Am. Cup Fungi (Inopercula e) 345
(1951).

Apothecia erumpent, single, yellowish with an irregular hitish margin, 1-2 mm
diameter. Asci cIa ate, non-stipi ate, 8-spored, 120 x 24 urn. Ascospore hyaline,
e lipsoid, 0-3-septate, 25-30 x 10-12 urn. Paraphyses filiform, enlarged abo e.

Acer uli ubmerged and erupting he bark, flesh . Conidiophores phialidic, up to
35 urn long, subu ate. Conidia ellipsoid, hyaline, ith gran lar contents,
30-35 x 10-12 urn.
HOSTS: Salix, Populus
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Fig. 90. Pezicula livida. Cryptosporiopsis anamorph, subperidermal acervulus.
Conidia, produced in culture.
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Fig. 91. Pezizella chapmanii.
Apothecium. Asci.

Pezizella chapmanii Whitney & Funk Can. J. Botany 55: 888 (1977).
A A ORPH: Monilia

Apothecia in the bark, minute, white, circular, stalked, slightly pruinose, single,
100-400 urn diameter; excipulum composed of prismatic cells, hairs acute, recurved,
6-8 urn long. Asci clavate or subcylindric, 8-spored, not bluing in iodine (J-),
27-47 x 4-8 urn. Ascospores monostichous or distichous, allantoid or 0 aI, nonsep­
tate or rarely uniseptate, h aline, 5-9 x 2-2.5 urn. Paraphyses sparse, filiform and
branched, slightly swollen at the tips, not exceeding the asci in length. (Fig. 91).

Monilia state produced in culture. Conidia catenate, hyaline, subglobose or rec­
tangular, 3-6 x 1.5-3.5 urn. (Fig. 92).
HOSTS: Picea, Pinus, Pseudotsuga menziesii

OTES: Grows inside bark beetle galleries.
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Fig. 92. Pezizella chapmanii.
Monilia state in culture.

Phoma glomerata (Corda) r. & Hochapf. Z. Parasit Kde. 8: 592 (1936).
Pycnidia globose to pyriform or elongated, with long necks and often with more

than one ostiole, dark bro n, 50-300 urn in diameter; all of dark pseudoparen­
chyma out ide, of subhyaline, thin- alled cell in ide, bearing conidiophores. Con­
idia unicellular, rarely I-septate, ellip oid to ob ong or obo ate, guttulate,
ubhyaline, smooth, pale oli e-brown with minutel roughened all, 5-10 x 2.5-4

. Die GchI-am dos-pore bro n, in chains fOmetimes- br--anched, irregular! 0 at
up to 9 tran erse septa and 3-6 longitudinal septa (produced in culture).
HOSTS: Conifers
DISEASE: Causes damping-off of conifer seedlings.

OTES: Similar to P. pomorum Thuem. (=P. prunicola (Opiz.) Wr. & Hochapf.)
also found on conifer seedling, but his pecie produces chlam dospore
te minall and singly, not in chains.
Macrophomina phaseolina (Tassi) Gord. causes seedling blight in southern
nurseries. Black sclerotia are produced in tern and roots and pycnidia
contain h aline, ellipsoid conidia, 14-30 x 5-10 urn.

Phomopsis juniperovora Hahn Ph topa hology 10: 248 (1920).
Pycnidia erumpent on stems and lea es, solitar , lenticular to subglobo e, dark

brown, ostiolate, p to 400 urn diameter, unilocular or ra ely plurilocular,
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Fig. 93. Phomopsis lokoyae. Pycnidium. Conidia.
(See description under Diaporthe lokoyae).

pseudoparenchymatous. Conidiophores subulate, lining interior of locules, simple
or branched, 5-15 x 1-2 urn. Conidiogenous cells enteroblastic, mono-phialidic,
cylind~ic to obcla ate. A-conidia (phialospores) hyaline, unicellular, f siform to
ellipsoid, biguttulate, 6-12 x 2-3 urn; B-conidia (phialospores) hyaline, filiform,
curved or hooked, 20-30 x 1 urn.
HOSTS: Juniperus spp., Cupressaceae, Pinaceae
DISEASE: Causes blight of new shoots and death of seedlings. Dieback may result

from spread to older tissues. Occasionally found in forest nurseries.

Phomopsis porteri Funk Can. J. Botany 53: 2300 (1975).
Pycnidia erumpent, solitary, black, irregularly shaped, m ltiloculate or

uniloculate, composed of textura angularis, 250-400 x 325-400 urn. Conidiogenous
cells phialidic, enteroblastic, subulate, simple, 10-12 x 2 urn. Phialoconidia of 2



113

Fig. 94. Phomopsis porteri. Pycnidium, ertical sec­
tion. Conidia.

kinds: A-conidia ellipsoid, h aline, biguttulate, 6.5-8 x 2.5-3.5 urn; B-conidia
falcate, hyaline, 10-12 x 1.5 urn. (Fig. 94).
HO£T: -}2, Budot, u-ga m€-l'l-Z,i&Su--- --
DISEASE: As ociated with branch tip dieback in young Do glas-fir. Rare.

Phyllostictina hysterella (Sacc.) Petr. Trans. Brit. Mycol. Soc. 22: 102
(1938-39).
TELEO ORPH: Physa!ospora gregaria Sacco

Pycnidia immersed, subgregarious, dark brown, subglobo e to 0 oid,
185-210 X 140-180 m, ostiole indistinct, wall of dark brown elongated cells, young
pycnidia filled with parenchymato s cells. Conidiop ores traight, c lindric, tapered
at the tip, 5-11 x 2-3 urn. Conidia in mucilage, oval to elliptical, unicellular,
hyaline, filled with gran lar cytoplasm, 10-16 x 8-10 urn.
HOST: Taxus brevifolia
DISEASE: Causes hoot a d leaf blight of este n e .

OTES: The teleomorph has not been found in the range of estern e .
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Fig. 95. Pleospora laricina. Ascus
and ascospores.

Pithya vulgaris Fckl. Jahrb. ass. aturk. 23-24: 317 (1870).
Apothecia gregarious, sessile to short-stipitate, at first subglobose becoming

discoid regular to-undula in g palo-rang to -ello i h-w-hit i h hi-­
mycelium at the base, reaching a diameter of 12 mm; hymenium bright orange, plane
to convex; asci cylindric, operculate, 8-spored, 300-325 x 15 urn; ascospores
uniseriate, at first granular, later with one large oil droplet, globose, smooth,
hyaline, 12-14 urn diameter; paraphyses filiform, slightly enlarged above.
HOSTS: Pseudotsuga menziesiiJ Abies spp.

OTES: Saprophytic on branches of balsam and Douglas-fir. A closely related
species on Juniperus and Thuja is P. cupressina (Fr.) Fckl. with smaller
apothecia, asci (up to 250 urn long) and ascospores (10-12 urn diameter).

Pleospora laricina Rehm Hedwigia 21: 121 (1882).
Ascostromata immersed or erumpent, single or clustered, globose, black, 200-900

urn diameter, ostiole short and stout; wall thick, parenchymatous ith an inner
hyaline layer. Asci long-cylindric, bitunicate, base claw-like, 90-170 x 10-20 urn.
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Fig.. 96. Potebniamyces balsamicola var. balsamicola. Apothecium, ascospores,
asci, pycnidium and conidia.

A cospores ellipsoid 0 fusoid, yello -bro n, muriform, 5-7 cos septa, constricted
at center septum, 18-28 x 8-12 urn. Pseudoparaph ses filiform, nume ou . (Fig.
95).
HOSTS: Conifers and hardwoods

OTES: Saprophytic on wood and bark of conifer and hardwoods.

Potebniamyces balsamicola Smerlis ar. balsamicola Can. J. Botan 40:
352 (1962).
-A O-RPH: PhaG-idigp7J-cniS balsa-m-i-co/a Funk

Apothecia stromatic, intraperidermal, er mpent, essile, circular to ellip oid,
black, 0.3-1.0 mm d'ameter, co ered by a black excipulum that spli s 'rregularl to
expose the pale hymenium. Asci 'cla ate-c lindric, 8- pored, J ,unitunicate,
60-90 x 6-8 urn, apex subacute. A cospore uniseriate or irregularl biseriate,
h aline, nonseptate, biguttulate or triguttulate, ellipsoid-fusoid, 8-15 x 4-6 m.
Paraphyses filiform, septate, simple or branched, tips slightl swollen, forming an
epithecium. (Fig. 96).

Pycnidia stromatic, intraperidermal, partially erumpent, ingle or gregariou ,
multiloculate, 0.2-0.6 mm diameter, s bglobose, sually ith a hea y dark all
abo e. Con'diophores phialidic, tapered, 6-10 x 2-4 urn, lining inner ca itie of
p cnidium. Conidia h aline, nonseptate, irregularl rhomboid, guttulate,
6-12 x 3-5 urn.
HOSTS: Abies lasiocarpa, A. balsamea
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Fig. 97. Potebniamyces balsamicola var.
bo cei. Canker on grand fir. Con­
idia.
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DISE SE: Cau ing a ker dieback and tip-blight of bal am and alpine fir
Smerli 1973).

Potebniam ces balsamicola ar. boycei Funk Can. J. Botan 48: 1023
(1970).

ORPH: Phacidiopycnis bo cei (Hahn) Fu k
orphologicall similar to ar. balsamicola except that the conidia are arkedl

angular, trapeziform a d irreg lar. (Fig. 97 .
HOSTS: Abies grandisJ A. amabilis
DISE SE: Cau ing ca ker and dieback of grand fr and amabili fir.

OTES: Thi fungus produce the antibiotic phacidin in culture (F nk and
cullan 1974).

In a re i fon of t e famil Phacidiaceae, the e specie of Potebniam ce on
conifers are all con idered to belo g to the genu Phacidium (F. diCo mo,
per onal commu ication).

Potebniamyces coniferarum (Hahn) Smerlis Can. J. Botan 40: 352
(1962).
SY 0 Y : Phacidiella coniferarum Hahn
A A ORPH: Phacidiopycnis pseudotsugae ( il .) Hahn
SY 0 Y : Phomopsis pseudotsugae ils.

pothecia discoid, black, essile, 0.3-1.0 mm in diameter, co ered by a dark
oli aceous excip lum hat splits 'rregularly to expo e the dark h meni m. ci
cIa ate-c lind ic, stalked, 80-140 x 8-12 urn, u uall 8- pored but not les than
4- pored, ometimes with econdar 'bud' pores. A co pore aline, guttulate ir­
regularl elliptic-fu iform, aseptate or occasionall 1-2- eptate, 10-20 x 3-6 urn.
'Bud' spores rod-shaped, a eptate, hyaline, 3-5 xl-I. 5 m. Paraphyses numero s,
filiform, simple or branched near the tip, t' p slig tly s ollen, greeni h, forming an
epithecium abo e the asci.

P cnidia black, stromatic, embedded in the bark, partiall erumpent, lenticular to
subglobo e, usually ithout a defi ite ostiole, uni- or plurilocular, 0.1-1 mm in
diameter. Conidiophores phialidic, lining inner aIls, ubulate, imple, 5-10 unl in
length. Conidia h arne a e tate elli tic-f soid or irre ularl rhombic uttulate
5-12 x 2-4 m.
HOSTS: Pseudotsuga menziesiiJ Larix occidentalisJ Tsuga
DISEASE: Causes stem and branch cankers of oung Douglas-fir, and top dieback

of estern larch ( icker 1965). Rare in estern Canada (Hah 1957a,
b). A irulent pathogen on eastern conifers (Smerli 1973).

Pragmopora pini Oro es Can. J. Botan 45: 173 (1967).
Apothecia erumpent, cattered or gregarious, separate or clu tered, ses ile, nar­

ro ed belo , circular or undulate, 0.3-0.5 mm diameter, black, glabrou , hard;
h menium black, plane, lightl margina e; excipulum of inter 0 en h phae (tex­
tura epiderm0 idea) , bro ni h in the medulla, er dar and h'ck- aIled in the outer
rind; h pothecium lacki g. A ci c l'ndric-cla a e, tape ed belo to a lender talk,
8- pored, lightl J ,80-120 x 10-13 urn. Asco pore harne, elonga e-fu iform
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Fig. 98. Pragmopora pithya. Canker produc­
ed along bark-miner gallery.

to subfiliform, pointed at the ends, traight or cu ed, 1I-I5-septate, 30-60 x 3-4
_Uill a a h e h aline_ filiform ----.Se tate sim Ie or branched 1-1.5 urn diameter,

tips slightly swollen and embedded in a gelatinous matrix to form an epithecium.
HOST: Pinus monticola

Pragmopora pithya (Fr.) Gro es Can. J. Botany 45: 176 (1967).
A A ORPH: Pragmopycnis pithya Sutton & Funk

Apothecia erumpent, scattered or gregarious, eparate or clu tered, at fir t
globose, becoming circular" to undulate, sessile, narrowed belo , 0.2-0.8 mIn
diameter, black, glabrous, hard; h menium black, oli aceous hen moi t, plane

ith slightl raised rna gin; medullar excipulum of inter 0 en h phae (lex/ura
epidermoidea) , brownish, rind-like ou er zone of more parallel h phae with er
dark thick all (lextura oblita). Asci c lindric-cla ate tapering 0 a stalk, 8-spored,
sometime filled ith minute bud spores, J +, 100-400 x 10-15 urn. Ascospores
h alin~, filiform, poin ed at the ends, near! stra·ght or flexuou , up to 35-septate,
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Fig. 99. Pragmopora pithya.
Apotheciuffi, ertical
section. Ascus.
Ascospore with secon­
dary spores.
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Fig. 100. Pragmopycnis pithya.
Pycnidium, vertical sec­
tion. Conidiogenous
hyphae.
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45-75 x 3-4 urn. Parap e h aline, firform ep ate, imple or bra ched, 1-1.5
urn diameter tip lightl allen and embedded in a bro ni h matrix to form an
epit eci m. (Fig. 99).

P cnidia eparate, par e appearing per' ial b t often eated on a hort thick
ba e, ubglobo e to £latte ed, dull black, uniloc lar 200-500 urn d'ameter, ba e
composed of bro n parench rna, lateral and upper all of dark bro n, hick­

alled cell on the out ide, becoming paler 0 ard the in ide; 0 tiole ab ent,
dehi cence b irregular brea do n of the upper all. Conidio hare orig'nate from
ba e of p cnidium or from lateral all ramif ing hroughout 10 ule, 0 iented ±

erticall , eptate, h aline, branc ed, 2 urn ide. Conidiogenou cells enterobla t' c,
pol phialidic, up to 15 aperture per cell, terminal or intercalar ,h aline, up to 6 urn
long x 1.5-2 urn. Conidia hyaline, a epta e, guttulate, fu iform-allantoid, 3-4 x 1
u . (Fig. 1(0).
HOST: Pseudotsuga menziesii
DISEASE: Cau e tern canker of Douglas-fir. Sometime a ociated ith bark

mining insect and then cau ing bark necrosi around the galleries (Funk
1975b). (Fig. 98). Attacks man different conifer in eas ern Canada
(Smerlis 1973).

OTES: In cult re, colonies are dark, Aureobasidium-like (Hermanide - ijhof
1977).

Pseudophacidium garmanii Funk Can. J. Bo any 58: 2447 (1980).
A A ORPH: Myxofusicoccum

Apothecia dark brown, round, stipitate, single or aggregated in small clusters,
originating in subcortical stroma, 0.5-1.2 mm diameter, 0.5-0.6 mm high; hymenium
pale bro n, plane; excipulum co ering hymenium dark bro n, crustose, plitting
diametrical with irregular cracks hich open hen mois ened. Asci cIa ate,
8- pored, J-, 80-105 x 10-12 urn. Ascospores pyriform or 0 ate, hyaline, nonsep­
ta e, 10-12 x 4-4.5 urn, sometimes dimorphic and 17 x 8.5 urn. Paraphyses
straight, imple, septate, 3 urn diameter, shorter than the a ci. (Fig. 101).

Conidiomata dark bro n, subglobose or irregular, multiloculate, non-ostiolate,
0.4-1.2 mm diameter. Conidiophores simple, subula e, arising from cells of inner lin­
ing, 10-12 urn tall. Conidia hyaline, pyriform, nonseptate, 8-12 x 4-6 urn.
SOIIletirnes curridta-rl es are fo me in lIe meaulla 0 e apo necla, or a par or
whole of the hymenium of an apothecium is filled with conidia. The top surfaces of
both pycnidia and apothecia are often encrusted with h 'te crystals. (Fig. 102).
HOSTS: Picea glauca, P. engelmannii
DISEASE: Assoc'ated ith death of young spruce regeneration in open areas.

Retinocyclus abietis (Crouan) Oro es & Wells ycologia 48: 869 (1956).
SY 0 Y : Sarea difformis (Fr.) Fr.
A A ORPH: Epithyrium resinae (Sacc. & Bed.) Sacco

Apot ecia black, glabrou , circular to undula e, separate or subcaespitose, super­
ficial, sessile, 0.5'-1 mm in diameter; hymenium black, plane, ith a raised margin at
first. Tissue struc ure of apo hecia composed of interwo en hyphae (plectenchyma)
throughout, the outer wall (ec al excipu,lum) of da k bro n, thick- alled hyphae.
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Fig. 101. Pseudophacidium garmanii. Apothecia on spruce. Asci.
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Fig. 102. Pseudophacidium garmanii. Pycnidium. Conidia.

A c· cIa ate to 0 aI, short- talked, thick- aIled, multispored, 45-60 x 12-15 urn.
AscoS-Qores h aline, 10bose,---.2:l urn. r h pta' p.L
embedded in a brownish matrix to form an epithecium. (Fig. 103).

A conidial state is produced in culture. The fungus gro ing on malt agar produces
an appressed, sodden, hitish colon in hich the p cnidia appear in concentric
zones. pycnidia are black, globose 0 conic, 0.1-0.4 mm in diameter. The single ca i­
ty is lined with simple, flask-shaped conidiophores (phialides) hich produce at their
flaring tips brown, globose conidia 2-4 urn in diameter. pycnidia not found on
natural material, but are also produced on sterilized t igs in culture.
HOSTS: Abies, Larix, Picea, Pinus, Pseudotsuga, Tsuga

OTES: On resin of arious conifers. Also isolated from pith region of healthy,
suppressed grand fir; and from heart ood a d sap ood of balsam fir
(Etheridge and orin 1967).
Hawk orth and Sher ood (1981) ha e ho n that Retinocyclus abietis
and Biatorella resinae are related and belong in the ge us Sarea.
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Fig. 103. Retinocyclus abietis. Ascus.

Retinocyclus olivaceus Fckl. Jahrb. a s. aturk. 25-26: 332 (1 71).
SY 0 Y : C/aussenomyces o/ivaceus (Fckl.) Sher .

Apothecia dull black, glabrous, circular to undulate, separate, uperficial, e ile,
0.5-1 mm in diameter; h menium dull black to oli aceous. Ti ue truct re of
apothecia plectench matou hroughout, h phae of ec al excipulum dark and hick-

aIled. A ci c lindric-cia a e, with a tapering talk, a f r t 2-8- pored, finall
multispored, 150-190 x 16-19 um. Primary ascospore ellip oid to fu iform, ir­
regular, up to 7-septa e and occa ionall muriform, 11-28 x 4-7 urn; e ondar
ascospores globose, 1-cel ed, hyaline, 1.5-2.5 um. Paraph ses h aline, filiform, ep­
tate, branching, ip ightl s ollen and embedded in a bro nish matrix to form an
epithecium.
HOSTS: Picea sitchensisJ Tsuga heterophylla

OTES: On resin of arious conifers.
Ha ks orth and Sher ood (1981) sho ed that Retinocyclus olivaceus pro­
duces m riform primar ascospores and transferred it to C/aussenomyces.

Rhinocladiella elatior angenot Re. Gen. Bot. 59: 477-519 ( 952).
Cultural Description: Colonies on malt agar gro approx. 5 cm in 3 eek at

25°C, urface is 0011 ith mok gra m celium. Conidiop ores h aline at fr t,
darkening ith age, mostly simple, up to 100 um long, terminating in a ingle
sporogenous cell tha is a c lindric s mpodula i h small s ar here conidia a e
borne. Conidia produced terminally and in acropetal succes ion during mpodial
extension of the sporogenous cell of he conidiophore, nonsep ate, h aline ariable
in hape from ovoid ith a truncate to pointed base, to allantoid, 5-6 x 1- .5 urn.
HOSTS: Pseudotsuga menziesiiJ Abies /asiocarpa

OTES: I olated rom sap ood of conifer, often in 0 d can er or ound. Re­
cent descriptions of Rhinocladiella gi en by de Hoog (1977). Rhinocladiella
atrovirens an f. (Fig. 104) has a el et colon and i found in imilar
habita s.
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Fig. 104. Rhinocladiella atrovirens.
Conidiophores and con­
idia.

Rhytidiella baranyayi Funk & Zalas Can. J. Botany 53: 752 (1975).
Ascomata immer ed, then erumpent, globo e, mooth, black, ith ap'cal pore,

175-250 urn diameter. Asci cylindric, bitunicate, 8-spored, parallel, 35-65 x 8-15
urn. Paraphyses filiform. Ascospores broadly fusiform, cur ed, tip rounded,
3-septate, 15-25 x 2-4 urn. (Fig. 105).
HOST: Populus tremuloides
DISEASE: Associated ith cork-bark of aspen 0 er much of e tern orth

America and belie ed 0 be he cau e of the d·sease. (Fig. 106).

Rhytidiella moriformis Zalasky Can. J. Botany 46: 1383 (1968).
A A ORPH: Phaeoseptoria

Ascomata immersed, then erumpent, globose 0 turbinate, black, rugo e, ith
apical pore, 300-580 x 100-350 urn. Asci cindric, bit n'cate, 8-spored,
80-120 x 12-18 urn. Paraphyses abundant, bro n, branch'ng, ith thick gelatinou

all. Centrum staining bright red with iod·ne. A cospores scolecoform, tips tapered,
up to I5-septate, cells guttulate when young, hyaline to olivaceous, 60-100 x 3-6
urn.

P cnidia immersed, then erumpent, conical to pu inate, slightl papillate pore,
black, 100-250 x 75-150 urn. Conidiophores phialidic, subulate, branched,
6-18 X 2-4 urn. Conidia oli aceous, resembling ascospores in shape and ize.
HOST: Populus balsamifera
DISEASE: Ca ing rough-bark of balsam popla .
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Fig. 105. Rhytidiella baranyayi.
Ascocarp. Asci.
A cospores.
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Fig. 106. Rhytidiella baranyayi. Cork-bark of aspen.

Rose//inia herpotrichioides Hept. & Da idson Phytopathology 27: 307
(1-93-9).--

Subiculum a light gra mycelial mat, forming under lea es and branche .
Perithecia embedded in subiculum, black, carbonaceou, wrinkled, papillate,
gregarious, globose, 500-900 urn diameter. Asci cylindric, ith gelatinous pore at the
apex, 8-spored, 185-210 x 11-14 urn. Ascospores uniseriate, dark brown,
unicellular, inequilaterall 0 ate, ith longitudinal germ slit, 23-26 x 9-10 urn. (Fig.
107).

"Botry is" -like conidial state produced in subiculum, conidia h aline, 0 aid,
5-8 x 3-5 urn.
HOST: Pseudotsuga menziesii
DISEASE: Cau ing wig and leaf blight, 'smothering-disease", of oung Douglas­

fir seedl"ngs in nu eries.
OTES: This specie on seedlings in B.C. ha smaller pores than the pe, and i

con idered a new species by S. . Franci (pri ate communication).
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Fig. 107. Rosellinia herpotrichioides. Perithecia on Douglas-fir seedling. Ascus and
ascospores.

Rosellinia thelena (Fr.) Rab. Fung. Eur. o. 575 (1865).
Perithecia superficial, densely gregarious on a bla kish subiculum, subglobo e

moot , ostiolate, dark brown to blackish, approx. 1 mm diameter. Asci cylindric,
with apical ring, 8-spored, 100-160 x 9 urn. Ascospores uniseriate, ellipsoid ith
one side flattened, ith slender h aline appendages, dark brown, unicellular,

---t - .F~ lutinated.
HOSTS: Pinus spp.

OTES: On bark of dead branches of pines. Some authors no include the specie
of Rosellinia in Hypoxylon ( artin 1968).

Sageria tsugae Funk Can. J. Botany 53: 1196 (1975).
A AMORPH: Ascoconidium tsugae Funk

Apothecia solitary or caespitose in clu ters of two or three, soft, sessile or short­
stalked, circular, dark bro n, pruinose, originating from a pseudoparench matou
h postroma, 0.4-0.7 mm diameter; hymenium plane, light bro n, with a hiti h
margin; ectal excipulum of parallel, intert ined hyphae (textura porrecta);
medullary excipulum of hyaline, isodiametric cells (textura angularis). A ci cIa ate,
8-spored or irregular, inoperculate, J +, 132-165 x 18-22 urn. Ascospores h aline,
ellipsoid-fusiform, 3- or 7-septate, occasional! muriform, 36-45 x 8-11 urn (if
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Fig. 108. Sageria tsugae. Asci and ascospores.

ascospore number is irregular, ery large spores up to 56 x 14 urn, and tiny globo e
t--~P a u uall bro n filiform simple, forming a

loose epithecium. (Fig. 108).
Phialides c lindric to cIa ate, simple, dark bro n, aggregated in dense pali ade on

parenchymatous stroma, 110-135 x' 17-21 urn, apex ith rounded t'p ha plits
hen conidia are discharged. Conidia rectangular, hyaline, 3- or 7-septate, frequent­

I muriform, produced singly ithin apical cell of phialide, 45-60 x 14-15 urn, .ith
a prominent basal fringe. (Fig. 109).
HOSTS: Tsuga spp.
DISEASE: On d' ea ed and dying bark of estern hemlock and mountain hemlock;

often associated ith pathogenic fungO or alone on haded branches.

Sclerophoma ambigua Funk & Parker Can. J. Botan 50: 1623 (1972).
P cnidia erumpent, subglobose to di coid, dark bro n, 150-700 x 100-200 urn,

uniloculate or lab rinthiform, os iole absent bu upper all disin egrating for con-
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Fig. 109. Sageria tsugae. Ascoconidium anamorph, phialides and conidia.

idium discharge. Conidiogenous cells phialidic, formed from globose, hyaline cells
lining inner wall of pycnidium. Conidia hyaline, nonseptate or occasionally
I-septate, oblong or irregular, 4-10 x 2.5-4 urn. (Fig. 110).
HOST: Cornus nuttallii
DISEASE: Causes stem cankers of mature trees and also dieback of twigs and bran­

ches. The disease is associated usually with stressed trees, as in residuals
left after land clearing or drainage changes. (Fig. 110).

----~£ler---OJ1lz-~(-CDLda) Eragmen~,..,........4-¥~~~-l~

(1909).
TELEOMORPH: Sydowia polyspora (Bref. & Tav.) E. Muller
CULTURE: Hormonema dematioides Lagerb. & elin

Pycnidia immersed, then erumpent, black, globose to irregular, separate or
gregarious, unilocular or imperfec ly di ided, walls of dark brown parench rna,
rather thick, without ostiole, upper wall disintegrating, 150-300 urn diameter. Inner
hyaline cells becoming dolioform and producing a single phialidic aperture. Conidia
hyaline, 0 ate to obo a e, with central guttule, 4-8 x 2-3 urn. A bright red pigment
is often produced in the locule. (Figs. 111, 113).

Pseudothecia immersed, then partially erumpent, black, glabrous, frequently
groo ed on the top, subglobose, up to 150 urn diameter of dark parenchyma. Asci
c lindric, thickes belo , bitunicate, 70-100 x 22-26 urn, 16-spored. Ascospores
hyaline, 0 "al with 1-6 transverse septa, constricted at the center septum, some imes



Fig. 110. Sclerophoma am­
bigua. Canker on
dogwood. Pyc­
nidium. Conidia.
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Fig. 111. Sclerophoma pithyophila. Pycnidium and conidia.

muriform wi h 1-3 longitudinal septa, 10-25 x 3-8 urn.
HOSTS: Pinus spp., Pseudotsuga, Abies spp., Picea spp., Tsuga heterophy/la,

Larix, Thuja
DISEASE: Follows drought, frost damage and other injuries in most conifers, caus­

ing canker, dieback and needle blight. The ascigerous stage is er rare,
but the pycnidial stage is produced abundantI in bark or needles. (Figs.
112,113).

OTES: In culture, this fungus produces a dark Hormonema state characterized b
an appressed colony with metallic sheen (Hermanides- ijhof 1977) and
conidia produced basipetally from a single locus in an undifferentia ed ce 1.

Sclerophoma semenospora Funk Eur. J. For. Path. 10: 54 (1980).
P cnidia erumpent, disciform or irregular, sessile but ith an immersed stipe of

variable length, black, carbonaceous, up to 500 urn diameter, ti sues of dark bra n,
isodiametric cells (pseudoparenchyma), becoming subhyaline to ard the inner con­
idiogenous la er, ithout definite ostiole. Con'diogenous cells phialidic, formed

----1-Fe - G-1 :s-I-i-niIl.g- h iu-ner..-w-all _glOJ r hort-c lindrical sometime at the
apex of a ertical ro of cells. Conidia 0 oid, more or less acute at the base, non ep­
tate, hyaline, 5-7 x 2,5-3 urn, in a waxy matrix. (Fig. 113).

In agar culture, at first unicellular and hyaline ( east-like), then becoming a dark
Hormonema state.
J::l0STS: Pseudotsuga menziesii, Abies amabilis, A. lasiocarpa
DISEASE: Associated ith dieback of droughted, oung Douglas-firs, usuall ith

other microfungi present also. Small, discrete stem cankers are produc­
ed on amabilis fir, and leader dieback in alpine fir.

Scoleconectria cucurbitula (Tode ex Fr.) Booth C..1. yco1. Paper 73:
15 (1959).
A A ORPH: Zythiostroma pinastri (Karst.) Hoehn.

Perithecia clustered on an erumpent stroma, globose to pomifo m ith a cupulate
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Fig. 112. Sclerophoma pithyophila.
Cankering on hemlock.

collapse, dull orange red with rough wall that may be covered with a green scurf,
250-400 urn diameter, wall 70-80 urn thick. Asci cylindric-cIa ate, up to 4-spored,
then filled with ascoconidia, 75-95 X 8-10 urn. Ascospores hyaline, narro ly
cIa ate, tapering toward the base, 14-18-septate, 36-55 x 2.5-3.5 urn, producing
large numbers of ascoconidia from pores at the septa. Ascoconidia hyaline, allan­
toid, 3-4.5 x 1 urn.

Pycnidia ir egularly globose, reddish orange, os iolate, 250-400 urn diameter.
Phialides lining inner con oluted wall, subulate, 6-8 x 2 urn. Conidia hyaline, allan­
toid, 4-6 x 1 urn.
HOST: Abies lasiocarpa
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Fig. 114. Seiridium abietinum. Sporodochium and conidia.

Fig. 115. Seiridium cardinale. Conidia.
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Seiridium abietinum (Ell. E.) Sutto C..1. col. Paper 13 3
(1975).

cer uli bla k, ubperidermal, cir ular to i regular, ompo e 0 pale bro n to
h aline p eudopare ch rna, 200-400 urn diameter. Conidiop ore c lindric b an ­
ed eptate h aline, up to 60 urn long and 2-2.5 urn ide. Coni iogeno c 11
holo la tic, annellidic, i h 0-1 annellations, up to 25 urn long. Conidia formed a
the apex of the conidiogenou cell traight or lightl cur e , 5-eu epta e,
f iform, lightl con tricted at the equidi tan epta, mooth; four median cell
equall dark bro n, 25-30 urn long; apical cell h aline, con 'c, projecting into a hort
appendage 1-3 urn long; basal cell h aline, truncate ith rna ginal frill, u uall 'th
an endogenous appendage 2-3 urn long, entire conidia 36-42 x 11-13 urn. (Fig. 11 ).
HOST: Tsuga heterophylla

OTES: Rare; a ociated ith canker of Tsuga heteroph !la, bu tatu a pathogen
not kno n on western conifers. A ocia ed ith Pestalopezia tsugae but no
relationship pro en.
Seiridium spp. are characterized b 5-euseptate conidia (Sutton 1969).

Seiridium cardinale (Wagener) Sutton & Gib on C..1. Descriptions 0

Pathogenic Fungi and Bacteria 326 (1972).
SY a Y : Coryneum cardinale agener

Acervuli black, peridermal to subperidermal, of pale brown irregular
pseudoparenchyma, more hyaline in the conidiogenous region, 200-300 urn
diameter. Conidiophores cylindric, branched, septate, hyaline, up to 25 urn long, 2
urn wide, frequently intermingled with hyphae up to 50 urn long that rna be
paraphyses. Conidiogenous cells holoblastic, annellidic, determinate, hyaline,
8-17 x 2 urn. Conidia formed at the tips, 5-eusepta e, broadly fusiform, constricted
slightly at the equidistant septa, smooth, 21-30 x 8-9 urn. edian cells equall dark
brown; apical cell hyaline, conic with a short appendage 1 urn long; basal cell
hyaline, truncate with marginal frill, with or without an endogenous appendage 1 urn
long. (Fig. 115).
HOST: Thuja plicata
DISEASE: The cause of a serious shoot and leaf blight of nati e Thuja and or-

namental Cupressaceae. ay also cause resinous cankers.
wart conSI ers t IS ungus to e a anan 0 onoc ae La unlcor-

nis (Cooke & Ell.) Sacc., having the perfect state Lepteutypa cupressi ( at­
trass, Booth & Sutton) Swart, but this has not been confirmed in Canada.
Sutton (1975) transferred M. unicornis to Seiridium unicorne (Cooke &
Ell.) Sutton because the genus Monochaetia is characterized by 4-euseptate
conidia (Su ton 1969).

Septonema chaetospira (Grove) Hughes ar. pini Bourchier Can. J. Botany
39: 1782 (1961).

Cultural Description: Colonies on mal agar expand 2.5 cm in 4 weeks, gray,
plush-like; margin black, shiny, even. Conidiophores simple, light bro n, hypha­
like. Blastoconidia light .brown, unicellular or I-septate, dolioform to c lindric,
7-18 x 3-5 urn, produced in chains.
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Fig. 116. Sirococcus strobilinus. pycnidium. Conidiophores. Conidia.

HOST: Pinus contorta
OTES: Isolated from the heart ood of healthy lodgepole pine (Bourchier 1961).

Sirococcus strobilinus P eus
r-----------..::=>-J.-l~-'=J~_Y. 'CflCh}l~~~~~~U&..M..------- _

Pycnidia erumpent on shoot and needles, gra ish green to black, subcon'ca to
spherical, ostiolate, 0.3-1.0 mm diameter; peridium of dark prosench rna, lined ith
h arne inter 0 en hyphae, 30-50 urn thick, ca it simple. Conidiophore imple or
branched, eptate, each cell ith a single phialide at the tip or just below the septum,
10-45 urn long; phialides tapering, sharpl pointed, 6-12 x 2 urn. Conidia h aline,
medianly I-septate, tips acute, slightl constricted at the septum, acerose to
fusiform, 13-15 x 2-2.5 urn. (Fig. 116).
HOSTS: Tsuga heterophylla, Pinus spp., Picea spp., Pseudotsuga menziesii
DISEASE: Causes shoot blight of arious conifers, but is most serious on western

hemlock regeneration (Funk 1972) and in pine nurser tock (Smith
1973) and spruce germinant in B.C. (Fig. 117).

OTES: Thi fungu often fruits on cone and pores rna become eedborne. Kil ­
ing of spruce germinants has been sho n b the seedborne pore from
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Fig. 117. Sirococcus strobilinus. Bli­
ghted tip of hemlock.

col. Paper 72: 44

natural ource (J. R. Sutherland, personal communication).

Stigmina negundinis (Berk. & Curt.) .B. Elli
f--------(~.h'_J..----------------------------------

Sporodochia black, punctiform, at first scat ered, later sometimes confluent.
Stromata mostl immersed, 200-400 urn ide. Conidiophore c lindrical, dolioform
or lageniform, 12-26 x 5-9 urn, annella ed. Co idia ellipsoid, mooth, 2-septate
bro n, 25-38 x 12-18 urn, base ofte truncate and lightl protube ant.
HOST: Acer negundo
DISEASE: T ig blight and canker.

Therrya piceae Funk Can. J. Botan 58: 1292 (1980).
A costromata black, se sile, round or discoid, 600-1100 urn diameter, app 0 .600

urn h'gh; excipulum black, rugo e, dehi cing b irregu ar radiating fissure;
hypothecium gran lar; ubh menium h aline, plectench matous ell de eloped.
A ci clavate, 8-spored, apex rounded and thickened, uni unicate, J-, 80-150 x 10-12
urn. Ascospores aline, broadly fusiform to cIa ate, straight, 3- eptate and
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Fig. 118. Therrya spp. Asci and ascospores. (a) T. pseudotsugae (b) T. tsugae (c) T.
piceae.

sometimes slightly constricted at he middle septum, 30-38 x 4-4.5 urn, clu tered in
the upper ascus. Paraph ses filiform, broadened at the apex, agglutinated abo e the
asci to form a bro n epithecium. (Fig. 118).

B-S- . Picea-g!tlUCtl'------------------------­
DISEASE: Associated ith a perennial, flaking canker of main tern that rna

result in bark eruptions and resinosis. (Fig. 119).

Therrya pseudotsugae Funk Can. J. Botany 58: 1291 (1980).
Asco tromata black, sessile, solitar , round to undulat"ng, 500-700 urn diameter,

approx. 400 urn high; excipulum black, crustose, splitting into unequal radiating
fissures (usually 3) to expose the pale ello h menium, remaining open at maturit ;
subhymenium hyaline, plectench matous. Asci cIa ate, long- talked, 8-spored,
unitunicate, J-, acutely rounded at he apex and thickened, 165-185 x 8-10 urn.
A cospores h aline, straight, fusiform, upper cell rounded at the apex, 3-6- epta e,
48-72 x 2 urn, in a fascicle in the upper ascus. Paraph ses filiform, sligh I s ollen
at the apex and orne ime ith shor b anches near the apex, agglutinated abo e ,the
asci to form a bro n epithecium. (Fig. 11 8 ).
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Fig. 119. Therrya piceae.
Perennial cankers
on spruce.
Apothecium.

HOST: Pseudotsuga menziesii
DISEl\SE: Associated with exces i e callus gro th around proli erated b anch

bases in young trees.

Therrya tsugae Funk Can. J. Botan 58: 1291 (1980).
Ascostromata black, e sile, solitary, hysteriform to irregular, 600 x 300 urn, ap­

prox. 300 urn high; excipulum black, dehiscing by a single longitudinal spli ;
ubhymeniurn h aline, plectenchymatous, thin. Asci clavate, long-stalked, thickened

a the apex and flattened, unitunica e, J-, 150 x 12 urn. Ascospores harne,
fusiform, cur ed, po'nted at both ends, 2-4-septate, 45-85 x 2 urn, coi ed together
in the upper ascus. Paraph ses fili orm. (Fig. 118).
HOST: Tsuga heterophylla
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u uall on

1 2

ith mall an ual canker of hemlock tern a d branche
ppre ed tree .

Thyronectria balsamea (Cooke Peck Seeler J. rnold r. 21: 42
19 0).

Peri hecia de eloping 0 a erumpent s roma orange-red, all rough, globo e,
250-400 urn diameter, collap ing cu ulate. i c lindric-cla a e, 4- p red,
70-130 x 8-10 urn. 0 ore h a ine, fusiform muriform, 17-26 x 4-6 urn pro­
ducing minute allantoid a coconidia, 3-4 x 1 urn, that e entuall fill the a cu .

P cnidia on arne troma a perithecia, deep red, globo e, 0 tiolate 350-600 urn
diameter, inner con olu ted all co ered ith c lindric phialide 0-16 x 2 m.
Conidia h aline, a lantoid, 3-4 x 1-1.5 urn.
HOST: Abies lasiocarpa

Trichocladium canadense H ghes Can. l. Botan 37: 858 (1959).
Cultural De cription: Colonies on malt agar gro rapidl, dark, effu e, orne

yello diffu ion zone rna appear. Chlam do pore produced in great ab nda ce,
essile on h phae or on s alks up to 40 urn long, 1- or 2-celled, pale bro n to black,

o al to cIa ate, smooth, thick- aIled, 9-18 x 8-12 urn, so etime monilioid. Scat­
tered phialides may occu , single or branched, h aline, sub late, 25-65 x 3 urn.
Phialospore 0 aI, hyaline, nonsepta e, 4-7 x 2-3 urn, produced in slim heads.
HOSTS: Tsuga heterophy/la, Populus tremuloides

OTES: I olated from trunk and butt rot.

Trichoderma viride Pers. Rom. eu. ago Bot. 1: 92 (1794).
Cultural Description: Colonies spread rapidly, forming an appressed, colorless

mycelium, ith irregular patches of erdigris green sporulating area. Conidiophores
erect, aggregated, h aline, septate, branching erticillatel at right angles to main
axis, up to 75 urn long; sporogenous cells phialidic, single or cl stered, aline,
fla k-shaped. Phialoconidia green, globose, finel roughe ed, non ep ate, gathering
in balls at the mouth of the phialide, 2.5-3.5 urn diameter. Odor of coconut common

HOSTS: Pseudotsuga, Tsuga
OTES: On ood and oil. Frequentl isolated from bark ounds and old cankers.

Trichoderma is the conidial state of Hypocrea rufa (Pers. ex Fr.) Fr., a
arge, tromatic ascomycete hich is rare and found only on old, dead

material.

Truncatella truncata (Le .) Ste aer Bull. lard. Bot. Brux. 25: 191 (1955).
Acer uli black, erumpent, pseudoparenchymatous, up to 350 urn diameter. Con­

idiophores simple or branched at the base, c lindric, 24 x 2 urn. Conidiogenous
cells holoblast"c, annellidic, 11-21 x 2 urn. Conidia holoblastic, acrogenou,
3-e eptate, broadl f sifo m or lightl ben, constricted at the eta, 18 x 8 urn;
median cells thick- aIled, brown; end cells thin- aIled, h aline, the apical cell ith a
single irregularl branched appendage up to 13 urn long.
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HOST: Tsuga heterophylla
DISE SE: Infects d arf mistletoe elli g on e tern hemlock (Baran a 1966).

OTES: The egregate of the genus Pestalotia di pIa con tanc in conidial epta-
ion: Truncatella is 3- eptate, Pestalotiop is and onochaetia are

4- eptate, Pestalotia and Seiridium are 5-septate (Sutton 1969).

Tryblidiopsis pinastri (Pers.) Kar 1. c. Fenn. 1: 262 (1871).
A l\ ORPH: Tr blidiopycnis pinastri Hoehn.

Apothecia black, circular to undulate, hort- tipitate, marginate, gregariou ,
erumpent, approx. 1-2 mm in diame er. The black, co ering excipulum r pture
stellatel to expose the hite to yellowish hymenium. The medullar excipulum i
compo ed entirely of loosely inter 0 en, narro h phae. A ci cIa ate, 8- pored,
pseudobitunicate, J-, 90-150 x 10-15 m. A cospore cIa ate-fusoid, h aline,
0-I-septate, ith gelatinous sheath, 15-35 x ··)··8 m. Paraph es filiform, imple,
exceeding length of asci. (Fig. 120).

P cnidia black, ubglobose, ses ile, 0.2-0.6 mm in diameter. Conid'a filiform,
cur ed, hyaline, 18-30 x 1 urn, oozing out i a yellowish green spore tendril.
HOSTS: Picea pp.
DISEASE: ni ersally present on dead branches of all species of pruce.

Saprophytic or mildly parasitic (Takahashi and Saho 1973).

Tympanis alnea (Pers.) Fr. Syst. Myc. 2: 174 (1823).
A AMORPH: Sirodothis inversa (Fr.) Sutton & Funk

Apothecia erumpent, caespitose, circular or undulate, pruinose to glabrous,
black, 0.3-1 mm diameter. Asci cylindric, with eight primary ascospores,
110-215 x 14-25 urn. Primary ascospores globose, I-celled, budding imple or bran­
ched chains of cylindric to clavate cells singly or 'n groups from each end, these in
turn budding secondary subglobose to 0 oid cells hich yield allantoid ultimate cells
(secondary ascospores). Primary ascospores 5-6 x 4-5 urn, secondary a cospores
3-4 x 1-1.5 urn. (Figs. 121, 122).
HOSTS: Alnus rubra, Populus tremuloides

Tympanis hypopodia Nyl. Obs. Pez. Fenn. 72 (1868).
Apothec'a erumpent, separate to caespi ose, circular to undulate, glabrous, black,

epithecium greenish black, 0.5-1 mm d·ameter. Asci cylindric-cIa ate,
60-110 x 8-14 urn, with eight or less primary ascospores. Primary ascospores
ellipsoid-fusoid or subcla ate and cur ed, narrow or wide, budding off 0 oid cells
from each ip, 6-12 x 2-4 urn. Secondar ascospores (ultimate cells) allantoid, very
n merous, continuous, 2-3 x 1-1.5 urn. Paraphyses hyaline, filiform, t'p s ollen
and embedded in a gelatinous matrix, forming a brown epithecium. (Fig. 122).
HOSTS: Conifers
DISEASE: Often isolated from Ii ing stems of Pinus contorta (Bourchier 1961).

Pathogenicity on a wide ariety of conifers as ho n b Smerlis
(197Gb).



Fig. 120. Tryblidiopsis pinastri.
Apothecia on spr ce
branch. Apothecium,
vertical section. Ascus
with ascospores (note
mucilaginous sheath).
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Fig. 121. Tympanis alnea. Conidia
produced on hyphae in
culture.

Tympanis hysterioides Rehm Rab. Krypt. Fl. 1 (3): 268 (1889).
pothecia erumpent, single or caespitose, circular or u dulate, h teriform,

glabrous, light bro n, 0.8-2 mm diameter. A ci c lindric, 110-215 x 14-25 urn, °th
eight primar ascospore. Primar a cospores globose, I-septate, germinating from
ea e-I-h-pstJ'lfo1---e1~\f\-::------

da (or tertiary) cells that gi e rise to allantoid ul imate cells (secondar ascospores).
Primary ascospore 5-6 x 4.5 urn, econdary 2-3 x 1-1.5 urn. (Fig. 122).
HOSTS: Alnus spp.

Tympanis laricina (Fckl.) Sacco Syll. Fung. 8: 583 (1889).
Apothecia erumpent, single or cae pitose, circular or und late, glabrous, black,

0.5-1 mm diameter, epithecium blackish green. Asci cylindric, 60-120 x 8-17 urn,
ith eight or less prima ascospores. Prima y ascospores cIa ate, straight or cur ed,

1- eptate, germinating at each end °th tuft of subglobose, 0 oid or p riform cell .
Primar a cospore 5-10 x 2-4 urn; secondar ascospores (u~timate cells) allantoid
to rod-shaped, con inuou , 2-3 x 1-1.5 urn. (Figs. 122, 123).
HOSTS: Pseudotsuga menziesii, Picea glauca, Abies lasiocarpa, Larix SPPo
DISEASE: Associated ith dieback and cankers in conifers (Smerl"s 1970b).
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Fig. 122. Tympanis spp. Primary ascospores. (a) T. alnea (b) T. laricina (c) T.
hypopodia, T. spermatiospora (d) T. truncatula (e) T. hysterioides.

Tympanis spermatiospora ( l.) yI. ot. Sallsk. Fauna Flora Fenn. 10:
70 (1868).

Apothecia erumpent, ingle or caespitose, circular or undulate, glabrous, black,
0.5-1 mm diameter. Asci cylindric, 55-100 X 9-15 urn, with eight primar
asco pores. Primar ascospores broadly ellipsoid-fusoid to subglobose, I-septate,
producing a each end a group of pyriform to subglobose cells, which in turn pro­
duce a lantoid ultima e cells (secondary ascospores). Primary ascospores 5-8 x 3-4
urn, secondary 2-4 xl-I. 5 urn. (Fig. 122).
HOSTS: Populus spp.

Tympanis truncatula (Pers. ex Fr.) Rehm Rab. Kr pt FI. 1(3): 277 (1889).
Apothecia erumpent, caespitose or single, circular or undulate, glabrous, light
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Fig. 123. Tympanis laricina. Apothecia. Ascospores, primary and secondary.
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bro n, 0.4-1.2 mm diameter, epithecium gra ish pruinose or bla k. A ci c lindric,
80-130 X 10-19 urn. Primar a co pores globo e, becoming 1- ep ate, budding a
fa cicle of p riform cells at each end, of hich the central cell i much longer and
cIa ate-cylindr'c, the e in turn ielding 0 oid to pyriform secondar cells (most! at
the base) and allantoid ultimate cells (secondary ascospores). Primary ascospore
4-7 x 2-4 urn, secondary 2-3 x 1-1.5 urn. Paraph ses hyaline, filiform, tip slightl

ollen and embedded in gelatino s matrix to form a brownish epi hecium. (Fig.
122).
HOSTS: Conifer and ha dwoods
DISEASE: Artificial inoculations showed pathogenicit in certain eastern conifer

(Smerlis 1970b).

Valsa abietis Fr. Sum. Veg. Scand. 412 (1849).
A A ORPH: Cytospora abietis Sacco

Stromata conoid to rounded, 0.5-1 mm diameter, scattered to gregarious, covered
by hos epidermis, ectostroma scanty. Perithecia embedded in bark tissue, 5-15 in a
group, globose or angular from pressure, 150-400 urn diameter, black; ostiolar necks
collectively erumpent through ectostroma, 350-650 urn long. Asci apered at the base
with apical ring at the rounded tip, 8-spored, 25-50 x 4-6 urn.
Ascospores hyaline, allantoid, both ends rounded, unicellular, 6-10 x 1-2.5 urn.
(Fig. 124).

Pycnidial stroma immersed in bark, erumpent by a single ostiole, multilocular,
0.5-1.5 mm diameter. Conidiophores hyaline, branched, phialidic, 10-35 urn long.
Conidia hyaline, allantoid, unicellular, 3-5 x 1-1.5 urn, borne at the tip of each
branch of the conidiophore.
HOSTS: Pseudotsuga menziesii and other conifers
DISEASE: Colonizes senescent branc~es of Douglas-fir and other conifers. Some

evidence of pathogenicity is reported for this species (Wright 1942).
OTES: A closely related species on conifers is Valsa pini (Alb. & Schw. ex Fr.) Fr.

which has asci and spores of similar sizes, but the perithecia are embedded
circinately in the bark and the necks are erumpent around the ectostromatic
disc. Va/sa pini is reported to cause cankers in grand fir and white pine.

r--------L-;euru;mrnnTTInfTetated but the stIolllata ale delirnitecI- b-rac'-b------
conceptacle (q.v.).

Valsa jriesii (Duby) Fckl. Symb. Myc. 198 (1869).
SYNO Y : V. juniperina Cooke
A AMORPH: Cytospora pinastri Fr.
SY 0 YM: C. dubyi Sacco

Perithecia embedded in bark or needle tissue, clustered, subglobular, black,
255-275 urn diameter, with long neck at the top, necks 430 x 55 urn, surrounded by
brown stromatic tissue. Asci ovo-clavate, with short stalk, 28-33 x 5-7 urn,
8-spored. Ascospores biseriate, allantoid, hyaline, unicellular, 9-12 x 2 urn.
HOSTS: Juniperus, Pseudotsuga menziesii
DISEASE: Associated with dieback of branches. Rare.
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Fig. 124. Va/sa abietis. Stem canker on Douglas-fir. Ascus.
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Valsa sordida it chke P reno Germ. 203 (1 67).
A ORPH: C to pora chr sosperma Per. e Fr.

romata conic 0 truncate-con'c 0.5-2 mm diameter, break'ng through the bark
to e po e a prominent dark gra i (ec 0 troma). Perithe ia embedded in the bar ,
6-12 in a clu er, globo e to compre ed, 300-500 urn diameter, dark bro n; 0 iolar
neck collec i el erumpen through ecto t oma, 500-700 urn long. l\. ci cIa ate, ith
apical ring, 8- pored, 30-45 x 5-7 urn; ascospore h aline, allantoid, nicellular,
both ends rounded, 7-12 x 1.5-2.5 urn.

P cnidial troma immer ed in the bark, 0.5-1.5 mm diameter multilocular,ostiole
er mpent all indi tinct. Conidiophore suall branched, h aline, phialidic, 10-40
urn long. Conidia h aline, allantoid, unicellular, 3-5 x 1-1.5 m, often emerging in
long orange tendril .
HOSTS: Populus pp., rarely on other deciduou trees
DISEASE: Causal agent of poplar canker. Conidial state commonl occu ring

abundanti , ascigerous state rare.

Valsaria allantospora Ell. & E. Proc. Acad. at. Sci .. Phila. 343 (1894).
Stroma cortical, elliptical, 4-7 x 3 mm, or subseriate-elongated for 10-20 mm,

formed from the substance of the bark which becomes a lighter color than the sur­
round'ng parts, and is delimited b a black line hich penetrates the ood to a depth
of approx. 1 mm. Perithecia 6-12 in a stroma, globose, black, thick- aIled, not unk
in the ood, 750-1000 urn diameter. Ostioles erumpent, slightl projecting, conical,
black, not crowded, connected by a thin, black crust. Asci cIa ate, short-stipitate,
55-62 x 8-10 urn. Ascospores biseriate, cylindr' cal, slightly cur ed, yellowish at
first, becoming brown and I-septate, but not constricted, 12-15 x 3-3.5 urn. (Fig.
125).
HOST: Acer negundo

OTES: Common on dead branches .of boxelder throughout he prairies. Possibly
should be transferred to the genus Endoxylina.

Fig. 125. Valsaria allantospora. Ascospores.
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Fig. 126. Velutarina rufo-olivacea. Apothecia on western red cedar. Apothecium,
vertical section.
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Velutarina rufo-olivacea ( lb. & h.) Korf Ph tologia 21: 207 (19 1).
pothe ia ingle or clu tered, erumpent, b e ile, thick margin inro led; outer

surfa e po der , tan-gra ; h menium dark bro n 0 black; 2-3 mm diame er. The
ex ipular po der formed of 100 e, thick- aIled irregular! lobed cell. edullar ex­
cipulum hiti h 100 e textura intricata, ontaining numerou round e icular cells
(approx. 30 urn diameter) ith greeni h con ent . A ci lindric, 8- po ed, pore
blued b iodine (J +), 130-160 x 12 m. scospore broadl ellip oid h aline at
first but becoming bro n, non ep ate, uniseriate, containing one or t 0 large oil
droplets, 10-14 x 6-7 urn. Paraphyses filiform, h aline, 2-3 urn diameter, welling
to 5 urn at the tip. (Fig. 126).
HOST: Thuja plicata

OTES: Found occasionall a a saproph te on dieback branches of e tern red
cedar. A pol phagou fungu in other part of the orld. The J + reaction
of he ascus pore may require pretreatment with dilute KOH.

Venturia macularis (Fr.) E. MUller & Arx Ber. Schw. Bot. Ge sell. 60: 366
(1950).
ANAMORPHS: Pollaccia americana Ondrej

Pollaccia radiosa (Lib.) Bald. & Cif.
Ascomata immersed, globose to conical, erumpent, glabrous or se 0 e, wall of

brown polygonal cells, 80-140 urn diameter, setae 30-50 urn long, apical pore 25-30
urn ide. Asci oblong to saccate, bitunicate, 2-4-8-spored, 42-63 x 10-12 urn.
Ascospores greenish 0 brown, elliptical to clavate, straight or inequilateral,
I-septate in the middle or below, slightly constricted, sometimes finely roughened,
sometimes ith a gelatinous coating, 8-14 x 4.5-6 urn.

Acer uli irregular, olive-green. Conidiophores brown, nonseptate, 8-12 x 4-6
urn. Conidia brown, ellipsoid to cylindrical, straight or bent, 0-2-septate,
12-22 x 6-7 urn.
HOST: Populus tremu/oides
DISEASE: Causes leaf and shoot blight of poplars. (Fig. 127).

OTES: A closely related species attacks black and balsam poplars, viz., V.
populina (Vuill.) Fabric. (ANAMORPH: P. e/egans Serv.) which has

--l-aF-ge a-se-0£130feS-( 0 3- 11m H - Ge Fl~(fa-E ~ {) 1 urn).
Considerable ariation has been noted in some Venturia species and it is
possible that races exist. Pollaccia are also difficult to distinguish and the
work of Ondrej (1972) has facilitated identification.

Venturia saliciperda iiesch Phytopath. Z. 39: 350 (1960).
A A ORPH: Pollaccia saliciperda (Allesch. & Tub.) Arx

Ascomata immersed, globose to conical, papillate, setose, 80-120 urn diameter,
wall of 2 layers of brown cells. Asci oblong to saccate, bitunicate, 35-55 x 8-12 urn.
Ascospores narrowly ellipsoid, I-septate slightly above he middle, slightl greenish,
11-14 x 3-5uffi.

Conidial state developing on shoots and leaves, in brown irregular spots; con­
idiophores annellate, cylindric to conic, 8-15 x 5-8 urn. Conidia ellipsoid to c lin-
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Fig. 127. Venturia macularis. Shoot blight on aspen.
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d i 1-2- eptat g eeni h bro n 0 oli a eou 16- 3 x 6-9 urn ba e trun t.
HO TS: Salix pp.
DISE SE: Cau e of illo blight often a ocia ed it Glomerel/a cingulata in

thi di ea e.

Verrucaria plumbaria Stizenb. Er thea 3: 94 (l 95).
P eudot ecia immer ed or uperficial, ubglobo e to compre ed bla k, aren­

ch matou ,135-230 m in diamete; I peu uperfi ial plectench matou bla k.
A ci c lindric, 8-spored, bi unicate, 45-73 x -10 urn. Paraph e filiform.
A co pore h aline, 1- eptate, 0 ate (the upper ell being lightl ider than the
10 er), ith a muc'laginou heath, 11-16 x 4-6 urn. (Fig. 2).
HOST: Pseudotsuga menziesii

OTES: A ommon bark epiph te that rna become lichenized. It i ide pread
both on coastal and interior Dougla -fir; and, in orne area it i found on
almo t e er tree. Sher ood and Carroll (19 4) encountered thi fungu in
heir tud of fungal ucces ion on Doug a -fir t ig in Oregon.

Verticicladiella wagenerii Kendrick Can. J. Botan 40: 793 (1962).
TELEO ORPH: Ceratocystis wageneri Goheen & Cobb

Conidiophore stipes up to 775 urn long, up to 12- ep ate, 4-12 urn ide, bro n.
e ulae in 3-5 se ies; primary series number from 2-10, mea uring from 20-50 X 4-8

urn, concolorous ith stipe; secondar metu ae h aline. S mpodulae er numero ,
10-28 x 2 urn. Conidia obo oid, elliptic, or cIa ate, base u uall truncate, con­
tinuous, 2-8 x 1.7-3.8 urn, accumulate in a mucilaginous rna s hich e entuall
become bro n. (Fig. 129).

Perithec'a black, globose, 75-340 urn diameter; necks black to light bro n at the
apex, 350-800 urn long, 20-40 urn wide at the base, tips may be slightl flared,
ostiolar hyphae absent. Asci evanescent. Ascospores hyaline, cur ed or kidne ­
shaped, 7 x 2 urn, exuding in a sticky droplet.
HOSTS: Pinus contorta, Pseudotsuga menziesii
DISEi\SE: Causes a serious oot disease of conifers characterized b a dark bro n

o black stain in the sap ood of roots and 10 er stem.
OT : The ertlclC a Ie a s a e IS usual 00 aine in cult re rorrrroo ld

isola ions. The Ceratocystis state was found in galleries of e eral d'fferent
insects belie ed to be the ectors (Goheen & Cobb 1978).

Xenomeris abietis Barr Can. J. Botan 46: 842 (1968).
A A ORPHS: Sclerophoma xenomeria Funk

Hormonema (in culture)
Ascostrornata (perithecia) densely clustered on a basal stroma," dark bro n to

black, spherical to cupula e, uniloculate, 150-200 urn diameter, ith apical pore.
Basal stroma 0.8-1.9 mm in diameter, 0.3-0.5 mm high, erumpent, on h postroma in
host tissues. Asci bitunicate, 35-55 x 11-13 urn, oblong to saccate 8-spored.
Ascospores pale green to oli aceous, 0 al to ellipsoid, I-septate, upper cel broader,
hick- aIled, 11-16 x 4-6 urn, one gu tule per cell. (F·g. 130).
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Fig. 128. Verrucaria plumbaria. Habit on bark. Perithecium. Asci. Ascospores.
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Fig. 129. Verticicladiella wagenerii. Con­
idiophore and h pha from
culture.

Fig. 130. Xenomeris abietis. Ascostromata on bark. Ascostromata.
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Fig. 131. X enomeris abietis. Dieback of
Douglas-fir.

Pycnidia erumpent, essile, shin black, disciform to subglobo e or multilobed
200-500 urn diameter, a Is composed of ark bro n i odiametric cell
(pseudoparench rna), becoming ubh aline to ard the inner conidiogeno la er.
Conidiogenou cell phialidic, formed from the cell lining the inner all, globo e to
ampu-lli-fo . Go id~-a @ l-ipsei, n 13 a, gu lat:, ali ,8-
(Fig. 113).
HOSTS: Pseudotsuga menziesii, Tsuga heteroph Ila
DISEASE: As ociated ith d'eback folIo ing drought in oung Dougla - ir

( c inn and Funk 1970; Funk and Shoemaker 1971). (Fig. 131).
OTES: There are three Sclerophoma specie, all producing Hormonema tates in

culture, associated with dieback of Dougla -fir (Funk 197ge) (See Table
nder Sclerophoma).

Xylaria hypoxylon (L. ex Fr.) Ore. Fl. Edin. 355 (1824).
Stroma lender, ubc lindric to st ap-shaped, u uall forked, talk black and

hair , upper fertile portion at first hite ith po der conidia, darkening a
perithecia de elop and then papilla e, p to 8 cm tall, of i odiametric cell .
Perithecia globo e, .mmersed in the stroma, ith coarse 0 tiole , 600- 00 urn
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diameter, all of elongat .ndisti t cell . lindri, - pored ith h' gh ligh-
ly refracti e apical ring, 80-100 X 8 urn. Ascospo e ellipsoid to bean-shaped,
black, ith germ lit, 11-14 x 5-6 urn.
HOST: Inu J Acer

OTES: Common on dead hard ood througha t the ear.
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GLOSSARY

acervulus: fruiting structure of certain Deuteromycotina, consisting of a shallo ag-
gregation of hyphae and bearing conid'ophores on he upper surface.

acicular: slender and pointed, needle-shaped.
aerogenous: a the tip, apical.
acropleurogenous: at the tip and sides.
acuminate: narrowing to a point.
acute: pointed, less than a righ angle.
allantoid: sausage-shaped, slightl cur ed with ounded end.
ampulliform: flask-shaped.
amyloid: s ained blue-black by elzer's Iodine; symbol J . (cf. dextrinoid).
anamorph: the imperfect state of a fungus; asexual, mitotic diasporic expression of

a fungus.
annellophore: a conidiogenous cell with a series of ring-like scars left by succeeding

blastic conidia (annellospores).
apical: at the tip.
apothecium: he cup- or saucer-shaped fruit body of the Discomycetes, containing

asci.
appendage: a process or outgrowth.
arthrospore: spore produced from breaking up a hypha into separate cells.
ascigerous: having asci.
ascocarp: the ascus bearing fruit body of an Ascomycete.
ascomycetes: the Ascomycotina, or Sac fungi; typified by the ascus, within which

are produced ascospores usually 8 in number, but in some species more
or less than 8.

ascospore: a spore produced within an ascus by free cell formation.
ascostroma; a stroma containing asci.
ascus: a sac-like cell of an .A.scomycete within which ascospores are produced.
aseptate: without crosswalls.
'Se-x-ua: ve-getatf , itheut e-x er-g-an , im13erfeet, fiet 'fivel ifig nuelear--ftts·Dn.

basidiomycetes: the Basidiomycotina, a large subdivision of the fungi character'zed
by presence of the basidium bearing basidiospores; includes the
mushrooms, polypores, etc.

basipetal: development in direction of the base, making the apical part the oldest.
biseriate: in two series or rows.
bitunicate: having two walls, as in the asci of Loculoascomycetes.
blastospore: a spore produced by blowing-out of the cell wall and enlarging before

being delimited by a septum. (cf. holoblastic, enteroblastic).
bluestain: bluish black discoloration in wood caused by fungi, especially

Ceratocystis spp.
botryose: grouped like grapes.
budding: development of a spore from a small outgro tho
caespitose: in groups or clusters, frequently arising from a common s roma.
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canker: a localized lesion or area of necro is in the bark of stem or branches. Three
types of cankers are recognized: 1) Perennial or Target canker are
roughly circular and contain much callus at the face and margins. The
fungus is slo gro ing, roughl equalling radial gro th of the tree. 2)
Annual or Canker Blight are cankers that develop rapidly for one season
only and contain little or no callus. They frequently occur on stressed
trees and disappear in the absence of the stress factors. 3) Diffuse
Cankers grow more rapidly than the radial gro th of the tree and so
contain little or no callus. They usually girdle the tree after se eral year.
If the canker fungus also invades the underlying wood, canker rot is
produced.

catenulate: in chains, chain-like.
cirrhus: a tendril-like mass of forced-out spore.
clavate: club-like, narrowed at the base.
cleistothecium: an ascocarp ha ing no special opening.
clypeus: a shield-like growth 0 er a perithecium.
coelomycete: a division of the Deuteromycotina (Fungi Imperfecti) consisting of

Sphaeropsidales and Melanconiales, q. v.
conidiogenous cell: a cell from which a conidium is directl produced.
conidioma: general term for an asexual fruit body, i.e., the anamorphic phase.
conidiophore: a hypha bearing conidiogenous cells from which conidia are produc-

ed.
conidium: an asexual spore.
continuous: having no septa.
cuneate: wedge-like.
dehiscent: opening when mature by pores or by breaking up.
deliquescent: becoming liquid after maturing.
dematiaceous: more or less darkly pigmented.
deuteromycetes: Fungi Imperfec i; characterized by the absence of a sexual state.
dextrinoid: stained reddish brown by Melzer's Iodine.
dictyospore: a spore having longitudinal and transverse septa; muriform.
dieback: death of the outermost twigs or extremities of the branches or leaders.

Dieback can be caused b stress complexes 0 g..L.L'~J..Lb-----
of stems by canker fungi.

discomycetes: the cup-fungi, with asci produced in an apothecium.
distoseptate: ha ing each cell surrounded by a wall distinct from the common outer

wall.
ecto-: outside.
endo-: inside.
enteroblastic: where only the inner wall, or no wall, contributes to the formation of

conidia.
epithecium: the surface of the disc in certain Discomycetes.
erumpent: bursting through the bark.
euseptate: septa in which the diaphragm merges with the outside wall.
evanescent: soon disappearing, ephemeral.
excipulum: tissues of the apothecium; ectal-, forms outermost layers, including the
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margin, and med lIar -, t e zone en 10 ed b the ec al e cipulum and
the h pothecium.

falcate: cur ed like the blade of a ickle.
filiform: thread-like.
floccose: cotton .
fruit body: a general term for spore-bearing organs.
gall: a elling or outgro th produced b a plant as the re ult of fungu attack.
glabrous: smooth, not hair .
globose: pherical or almost o.
guttulate: ha ing one or more oil drop inside.
holoblastic: where both outer and inner aIls contribute to the formation of a con-

idi m.
host: a Ii ing organism harboring a parasite.
hyaline: transparent, colorless.
hymenium: the spore bearing layer of a fruit body.
hyphae: the vegetative, microscopic filaments of a mycelium (or spawn), forming

the thallus (body) of a fungus.
hyphomycetes: the divison of the Deuteromycotina in which conidia are borne on

conidiophores not organized into a fruit body.
hypothecium: the hyphal layer under the hymenium of an apothecium.
immersed: embedded in the bark and covered by it.
imperfect state: the asexual spore state, the anamorph.
inoperculate: without an apical lid, hence opening through a pore or a split at the tip

of the ascus.
intercalary: between apex and base.
interthecial: between asci.
ionomidotic: releasing purple-brown dye when immersed in dilute KOH.
locule: a cavity in a stroma.
loculoascomycetes: a class of the Ascomycotina characterized by bitunicate asci in

an ascostroma.
lunate: like a new moon, crescentic.
macroconidium: the larger, diagnostic conidium of a fungus which also has

microconidia.
mazaedium: a loose, powdery mass of ascospores free from asci.
microconidium: see macroconidium, sometimes functioning as a male sex cell.
microfungi: fungi ha ing small fruit bodies, req iring magnification for observa-

tion.
micron: one-thousandth of a millimetre; approx. one 25,OOOths of an inch; symbol

urn.
moniliform: having swellings at regular intervals, like a string of beads

(= monilioid).
muriform: see dictyospore.
myc-, mycet-, myco-: prefix meaning fungus.
mycelium: a mass of hyphae, the vegetati e thallus of a fungus.
mycology: the study of the fungi.
mycoparasite: the parasitism of one fungus by another.
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operculate: opening b an apical lid.
ostiole: a pore through hich spores are freed from a peritheciurn or pycnidium.
ovate: like a hen's egg.
papilla: a small rounded proces .
paraphysis: up ard gro ing hyphal element intersper ed with the asci in the

hymenium.
parasite: an organism living on and obtaining its nutrien from another living

organism, frequently causing disease in the host.
perfect state: see teleomorph.
periderm: the outermost, corky layer of bark of a tree.
perithecium: the subglobose or flask-shaped ascocarp of the Pyrenomycetes.
phialide: an enteroblastic conidiogenous cell that produces conidia through a special

opening where neither wall contributes toward formation of the con­
idium, often with a collarette surrounding the opening.

phloem: inner bark which functions in transport of elaborated foods from the
leaves.

phragmospore: a spore having 2 or more transverse septa.
plectenchyma: tissue formed by hyphae becoming twisted and fixed together.
pruinose: having a frost-like covering.
pseudoparenchyma: tissue composed of more or less isodiametric cells.
pycnidium: the globose or flask-shaped fruit body of the Sphaeropsidales contain-

ing conidia (pycnidiospores).
pyrenomycetes: the fungi producing unitunicate asci in perithecia.
sclerotium: a sterile mass of hyphae, usually rounded and firm.
septum: a cross wall forming a division, as in a spore or hypha.
sessile: having no stem.
seta: a stiff hair or bristle.
sinuate: waved, curved.
species: in taxonomy, a division of a genus, usually based on morphological

characters.
spermatium: a male sex cell, usually a microconidium in the Ascomycetes.
spore: the reproductive propagule in the fungi.

arJldflchium: a conid i th po mas S-Sll-PPO~-Y--tJ-.!f--44.---

pulvinate body covered with short conidiophores.
state: a phase of the fungus life cycle; Ascomycetes generally have 2 states: 1)

Perfect state - the sexual or ascigerous state, also known as the
teleomorph. 2) Imperfect state - the asexual or conidial state, also
known as the anamorph. Sometimes a second asexual state is produced
in culture.

sterile: 1) not producing spores, 2) free from living organisms.
stipitate: with a stalk.
stroma: a mass of fungus tissue on which perithecia or apothecia are produced, or in

the Loculoascomycetes, in which ascigerous locules are formed.
subiculum: a net-like, or crust-like growth of mycelium under fruit bodies.
subulate: tapering to a point; awl-shaped.
sympodula: a conidiogenous cell characterized by continued growth of a succession
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of apice each of hich origina e belo and to one ide of the pre ious
ape.

syndrome: a omple of mptom con tituting the picture of a di ea e.
synnema: a gro p of erect, f sed conidiophore bearing coni ia at t e apex.
synonym: another name for a fung ,e . a la er or illegitimate name.
teleomorph: the perfect or ex al state of a fungus, i. e., the form in 01 ed in pro-

d cing meiotic spore .

A B c o E F G

textura: tissue of the Ascomycetes.
Short-celled tis ue.
A) cells round: textura globu/osa.
B) cells polyhedral: textura angularis.
C) cells rectangular: textura prismatica.
Long-celled tissue.
D) hyphae loose, not parallel: textura intricata.
E) hyphae united, not parallel: textura epidermoidea.
F) hyphae thick-walled, parallel: textura oblita.
G) hyphae thin-walled, parallel: textura porrecta.

tomentose: having a covering of soft, matted hairs.
uncinate: hooked.
unitunicate: of a ci, having only one all.
valsoid: groups of perithecia ith con ergent beaks.
ll£r-J:.UCQS· r Y--.------~------------------
verticillate: whorled.
viscid: sticky.
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HOST x

Sclerophoma pith ophila
Sydowia pol spora

alsa abietis
Xenomeris abietis

ABIES BALSAMEA (L.)
Mill. - Balsam fir

Ascocalyx abietis
Kirschsteiniella thujina
Potebniamyces balsamicola

var. balsamicola

ABIES A ABILIS (Doug!.)
Forbes - Amabilis fir

Biatorella re inae
Grovesiella abieticola
Helotium resinicola
Herpotrichia juniperi
Lachnellula agassizii
Lachnellula calyciformis

ectria macrospora
Pithya vulgaris
Potebniamyces balsamicola

var. boycei
Sclerophoma pithyophila
Sclerophoma semenospora
Sydowia polyspora

ABIES LASIOCARPA (Hook.)
u tt. - Alpine fir
Ascocalyx tenuisporus
Ascocoryne sarcoides
Camarographium abietis
Camarosporium strobilinum
Ceratocystis dryocoetidis
Delphinella abietis
Dermea balsamea
Dermea· rhytidiformans
Dermea tetrasperma
Grovesiella abieticola
Herpotrichia juniperi
Hypoxylon diathrauston
Lachnellula agassizii
Lachnellula arida

ectria fuckeliana
Pithya vulgaris
Potebniamyces balsamicola

ABIES GRANDIS (Doug!.) vaL balsamicola

Lindl. - Grand fir Retinocyclus abietis
Ascocoryne sarcoides Rhinocladiella elatior
Atichia glomerulosa Sclerophoma pithyophila

t---- - aliciopsis pseual-=o:-r:s::=-;-u;-;:g;:-,,;ac=e------------r-r::c:T:e=-=r;-:::::o-=pL.-:::o-=m:::-::a~se~m~en;::;-o~s;;-;p:Vo~r;na------

Dermea pseudotsugae Scoleconectria cucurbitula
Dermea tetrasperma Sydowia polyspora
Gelatinosporium griseo-Ianatum Thyronectria balsamea
Gelatinosporium pinicola Tympanis laricina
Grovesiella abieticola Tympanis truncatula
Grovesiella grantii
Lachnellula agassizii
Lachnellula ciliata
Lachnellula occidentalis
Pithya vulgaris
Potebniamyces balsamicola

var. boycei



AC R MACROPHYLLU
Pur h - Bigleaf maple

H pox Ion deu tum
ectria cinnabarina
ectria occinea

Xylaria hypox Ion

ACER NEGU DO L. ­
Manitoba maple, box-elder

Dothidea samb ci
Stigmina negundinis

alsaria allantospora

1 6

BETULA
Encoelia furfuracea
Hemim riangium betulae
H pox Ion multiforme

elanconium bicolor

CHA AECYPARIS
OOTKATE SIS (D. Don)

Spach - Yellow cedar
Herpotrichia juniperi
Kabatina thujae
Pe talotiopsis funerea
Pleospo a laricina

CORNUS NUTTALLII
Audubon - Western
flowering ·dogwood

Camarosporium quaternatum
ectria galligena

Sclerophoma ambigua

AL US RUBRA Bong. -
Red alder

Didymosphaeria oregonensis
Encoelia furfuracea
Eutypella stellulata
Hypoxylon fuscum
Hypoxylon multiforme
Hypoxylon rubiginosum
Melanconis thelebola
Melanconium sphaeroideum

ectria cinnabarina
ectria ditissima

Tympanis alnea
Xylaria hypoxylon

J NIPERUS COMM
Common juniper

Herpotrichia juniperi

IS L. -

JU IPERUSSCOPULORU
Sarge - Rocky Mountain

------~cl...,.__;~~rl~~--P_=_=_1_;_~=_=_=__---______,j,--=u"'-=n=i_£""____=e-=-r----------u .
Eutryblidiella sabina

berry
Apiosporina collinsii

ARBUTUS ME ZIESII
Pursh - Arbutus

Hendersonula toruloidea

BET LA PAPYRIFERA
Marsh. - White birch

Eutypella stellulata

LARIX LARICINA
(Du Roi) K. Koch­
Tamarack

Lachnellula occidentalis
Tympanis laricina

alsa abietis



LARIX LYALLII ParI. ­
Alpine larch

Lachnellula occiden alis
Lachnellula uecica

LARIX OCCIDE TALIS
utt. - Western larch
Dermea tetrasperma
Encoeliop is laricina
Lachnellula fla ovirens
Lachnellula occidentali
Lachnellula sueeica

ytilidion gemmigenum
Potebniam ces coniferarum
Tympanis laricina

17

Herpot ichia juniperi
Lachnellula sueeica
Pseudophacidium garmanii
Retinoe elus abietis
Sirococeus strobilinus
Sydowia pol spora
Therrya pieeae
Tryb idiopsis pinastri
Tympanis laricina
Valsa abietis

PICEA MARIANA (Mill.)
B.S.P. - Black spruce

Tryblidiopsis pinastri

PICEA SITCHENSIS (Bong.)
PICEA E GELMA II Carr. - Sitka spruce

Parry - Engelmann spruce Amorphotheca resinae
Biatorella resinae Botryosphaeria piceae
Botryosphaeria piceae Cucurbidothis pithyophila
Botrytis cinerea Dichomera gemmicola
Dichomera gemmicola Discocainia treleasei
Herpotrichia coulteri Geniculodendron pyriforme
Herpotrichia juniped Helotium resinicola
Lachnellula suecica Herpotrichia juniperi
Leucostoma kunzei Lachnellula agassizii
Pseudophacidium garmanii Retinocyclus abietis
Retinocyclus abietis Retinocyclus olivaceus
Sirococcus strobilinus Rileya piceae
Sydow'a polyspora Sirococcus strobilinus
'f er-ry-a ieea-p-----------~_¥d-O 'a-p-ol-¥Sp-a~------------

Tryblidiopsis pinas ri Tryblidiopsis pinastri

PICEA GLAUCA (Moench)
Voss - White spruce

Bactrodesmium obliquum
Biatorella resinae
Botryosphaeria piceae
Camarosporium strobilinum
Dichomera gemmieola
Genieulodendron pyriforme
Helotium resinieola

PI US ALBICAULIS Engelm. -
Whitebark :pine
Biatorella resinae
Gremmeniella abietina
Herpotriehia eoulteri
Lachnellula agassizii
Lachnellula arida
Laehnellula fla ovirens
Laehnellula pini
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Lachnell la f seo ang inea
Lachnellula pini
Lachnellula uec'ea
Lophium mytilinum

ectria macrospora
Pragmopora pini
Sydo ia polyspora
Tympanis h popodia

PI US PO DEROSA Laws. -
Ponderosa pine

Atropellis piniphila
Biatorella resinae
Cenangium ferruginosum
Gremmeniella abietina
Sirocoecus strobilinus

POPULUS BALSAMIFERA L. -
Balsam poplar

Amphisphaerella amphisphaerioides
Caliciopsis calicioides
Parkerella populi
Rhytidiella moriformis

Sirococcu strobilinus
Sydowia polyspora

PI US CONTOR A Doug!.
Lodgepole pine

Atropellis pinicola
Atropellis piniphila
Biatorella resi ae
Cenangium ferruginosum
Ceratocystis huntii
Ceratocystis montia
Diplodia pinea
Gremmeniella abietina
Herpotrichia coulteri
Herpotrichia juniperi
Lachnellula agassizii
Lachnellula arida
Laehnellula flavo irens
Lachnellula fuscosanguinea
Lachnellula sueeica
Lophium mytilinum
Monocillium nordinii
Mytilidion gemmigenum
Paecilomyces varioti
Retinocyclus abietis
Rosellinia thelena
Septonema chaetospira var. pini
Sirococcus strobilinus
Sydowia polyspora
Tympanis hypopodia
Verticicladiella wagenerii

PINUS 0 TICOLA Doug!. -
Western white pine

Atropellis pinicola
Biatorella resinae
Cenangium ferruginosum
Colpoma crispum
Cucurbidothis pithyophila
Dermea tetrasperma
Europhium trinacriforme
Gelatinosporium pinicola
Lachnellula agassizii
Lachnellula ealyciformis

POPULUS TREMULOIDES
ichx. - Trembling aspen

Camarosporium quaternatum
Cenangium singulare
Ceratoeystis alba

----------------------~nrtoeystrass-iva~-irnt~--

Ceratoeystis fimbriata
Ceratoeystis tremulo-aurea
Cryptodiaporthe salieella
Cryptosphaeria populina
Diplodia tumefaeiens
D othiora polyspora
Fusarium lateritium
Godronia fuliginosa
Hypoxylon fuseum
Hypoxylon mammatum
Hypoxylon serpens
Leciographa gallicola



eofabraea populi
Parkerella populi
Rh tidiella baran a i
Trichocladium canadense

ympanis alnea
Tympanis spermatiospora
Valsa sordida
Venturia macularis

POPULUS TRICHOCARPA
Torr. and Gray - Black
cottonwood

Ascocoryne sarcoides
Caliciopsis calicioides
Cryptodiaporthe salicella
Cucurbitaria staphula
Diplodia tumefaciens
Eutypa acharii
Fusarium lateriti m
Leciographa gallicola
Mycosphaerella populicola
Mycosphaerella populorum

eofabraea populi
Tympanis spermatiospora
Valsa sordida

PRUNUS
Apiosporina morbosa

PSE DOT E I
(Mirb.) Franco - Douglas-fir

Ascocoryne sarcoides
Atichia glomerulosa
Bactrodesmium obliquum
Biatorella resinae
Botryosphaeria pseudotsugae
Botrytis cinerea
Caliciopsis pseudotsugae
Claussenomyces pseudotsugae
Coccomyces pseudotsugae
Colpoma crispum
Cylindrocarpon destructans
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Dermea p eudot ugae
Dermea tetrasperma
Diaporthe loko ae
Dichomera gemmicola
Durandiella p e dots gae
Gelatinosporium fosteri
Gelatinosporium pinicola
Gelatinosporium inuatum
Gelatinosporium uncinatum
Gripho phaeria corticola
Helotium re inicola
Lachnellula ciliata
Lachnellula pse dotsugae
Leucostoma kunzei
Lophium mytilinum

itschkia molnarii
Pezicula Ii ida
Pezizella chapmanii
Phoma glomerata
Phomopsis porteri
Phragmoporthe pseudotsugae
Pithya vulgaris
Potebniamyces coniferarum
Pragmopora pithya
Retinocyclus abietis
Rhinocladiella elatior
Rosellinia herpotrichioides
Sclerophoma pithyophila
Sclerophoma semenospora
Sclerophoma xenomeria
Sirococcus strobilinus
Sydowia polyspora
Therrya pseudotsugae

ympanls anClna
Valsa abietis
Valsa friesii
Verrucaria plumbaria
Verticicladiella wagenerii
Xenomeris abietis

SALIX
Cryptodiaporthe salicella
Cryptomyces maximus
Diaporthe eres
Dothiora polyspora



Fusarium lateritium
Glome ella ingulata
Godronia fu 'gi osa
H pox Ion mamma urn

ectria cinnabarina
ec ria coccinea

P ezicula ocellata
enturia saliciperda

TAXUS BREVlFOLlA Nutt. ­
Western yew

Phyllostictina hysterella

THUJA PLlCATA Donn ­
Western red cedar

Diaporthe lokoyae
Fusarium moniliforme

ar. subglutinans
Pithya cupressina
Seiridium cardinale
Valsa abietis
Velutarina rufo-oli acea

1 0

Lophium m tilinum
ectria macro pora
'pterella t ugae
it chkia molnarii

Pe talopezia ugae
Pezicu a li ida
Potebniam ces oniferarum
Retinoc clu abieti
Retinoc clu oli aceus
Sager'a t ugae
Seiridium abietinum
Sirococcus trobilinu
Sydo ia pol spora
Therr a sugae
Trichocladium canadense
Truncatella trunca a
Valsa abieti
Xenomeris abietis

TS GA MERTE SlANA
(Bong.) Carr. - Mountain
hemlock

Herpotrichia juniperi
Sageria tsugae

TSUGA HETEROPHYLLA
(Raf.) Sarge - Western hemlock

Acremonium tsugae
Ascocoryne sarcoides
Biatorella resinae
Botr osphaeria tsugae

.------------G ~ 'f>s-i gy.Q-Qtsuga.\;T---------------------­

Coccomyces heterophyllae
Colpoma crispum
Cucurbidothis pithyophila
Dermea balsamea
Diaporthe lokoyae
Discocainia treleasei
Durandiella tsugae
Gelatinosporium griseo-Ianatum
Gelatinosporium pinicola
Gelatinosporium stillwellii
Helotium resinicola
He potrichia juniperi
Lachnellula agassizii
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AL x
A

abieticola Gr e iella 3
abietina Gremme iella 70 71, 72
abietinum, Seiridium 104 136 137
abieti , A cocal x 13
abieti Camarographium 27, 28
abieti ,Delp inella 43
abieti Retino cl 121 124
abieti, al a 1 9 150
abieti ,Xenomeri 135,155,157 158
acharii, Eut pa 64
aerugina cen ,Chlorociboria 35
aga izii, Lach ellula 85, 86
alnea, T mpani 143, 145-147
allantospora, alsaria 151
ambigua, Sclerophoma 129, 131
Amorp otheca resinae 36
Amphisphaeria thujina 83
amphisphaerio'des, Amphi phaerella 12
arida, Lachnellula 86, 87, 88
A coch ta iniperda 138
A coconidium ugae 128, 130

B
balsamea, Dermea 44
balsamea, Th ronectria 142
balsamicola ar. balsamicola, Potebniam ces 115
balsamicola ar. bo cei, Potebniamyces 116, 117
baran a i, Rh tidiella 103, 125-127
betulae Hemim rian ium 77
bicolor, elanconi m 93
Bothrodi cus berenice 13
Bothrodisc s state of Ascocal x tenuisporus 14, 15
Botryosphaeria ribi 24
Brunchorstia laricina 61
Brunchorstia pinea 70, 72

C
calicioides, Caliciopsi 26,27
Calo c pha f 1gen 65
cal ciformi , Lachnellula 85,86
canaden e, Trichocladiu 142



ar inale Seiridium 137
Cera oc ti alba 33,3
Ceratoc ti cra i aginata . . . .. 3 34
Ceratoc ti age eri 155
chaeto pira ar. pini, Septonema 137
Chalara tate of Ceratoc sti fimbriata 32
Chlorosplenium aer gina cen 35
cha manii Pezizella 109
ciliata, Lachnellula 86, 89
cinerea, Botr tis 24, 26
cingulata, Glomerella 69
cinnabarina, ectria 95, 96
citrina, Bi porella 22
Cladosporium resinae 36
Cladosporium tate of Apiosporina collin ii 12
Clathridium corticola 73
Clau senomyce oli aceus 124
cocci ea, ectria 96, 98
Colletotrichum gloeo porioides 69
collin ii, Apiosporina 12
coniferarum, Potebniamyces 117
Co ioth rium tate of Cucurbidothi pithyophila 42
Corniculariella pse dotsugae 57
corticola, Griphosphaeria 73, 74
Coryne dubia 16
Cor neum cardinale 137
coulteri, Herpotrichia 78
crispum, Colpoma " 39
Cryptosporiopsis state of eofabraea populi 100
Cr ptosporiopsis tate of Pezicula Ii ida 105, 108
Cr ptosporium 65
cucurbitula, Scoleconectria 132
cuneolum, Acrospermum 12
cupresslna, PIt a .
Curre a pi h ophila 42
C lindrocarpon cylindroides 98, 99
Cylindrocarpon c lindroides ar. tenue 97
C lindrocarpon illkommii 95
Cy ospora abietis 149
Cytospora chrysosperma 151
C tospora dubyi 149
C tospora k nze' 90
C tospora pinastri .- 149
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Diaporthe conoru 50
Diapor he occulta 50
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Dibotr on morbo urn 13
Di cella alici 40
diti ima, ectria 95,96
dryocoetidis, Ce atocysti 32, 33

E
elatior, Rhinocladiella 124 125
epi phaeria, ectria 96 97
Epithyrium resinae 121
eres, Diaporthe 47

F
ferruginosum, Cenangium 30
fimbriata, Ceratoc stis 32, 33
fla 0 irens, Lachnellula 86, 87
fosteri, Gelatinosporium 66, 67
Fo eostroma abietinum 44, 67
Fo eostroma boycei 45, 67
friesii, Valsa 149
fuckeliana, ectria 12, 96, 97
fuliginosa, Godronia 69, 70
funerea, Pestalotiopsis 104, 106
furfuracea, Encoelia 60, 61

usanum moni I orme .
Fusarium state of ectria epi phaeria 97
fuscosanguinea, Lachnellula 86, 88
fu cum, Hypoxylon 80 81

G
gallicola, Leciographa 89-91
galligena, ectria 95, 96
Galls of aspen 54, 90
garmanii, Pseudophacidium 121, 123
Gelatinosporium lunasporum 47
Gelatinosporium state of Dermea rhytidiformans 47,48,66
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gemmigen m tilidion 9
Gibberella ba ata 64
glom rata Phoma 109
glomerulo a, iehia 16, 1
grantii Gro e iella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 5
gri eo-lana urn Gelatino porium 66 6
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Helotium eitrinum 22
Herpotriehia n'gra. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9
herpotriehioide , Ro ellinia 127, 128
he eroph llae Coe om ee 37,38
Hormode dron state of p'o pori a mo bo a 13
Hormonema dematioide 130, 134, 135
Hormonema tate of Selerophoma emenD pora 134, 135
Hormonema tate of Selerophoma xenomeria 134, 135
ho eianum, H po Ion 80, 81
huntii, Cera oe tis 33, 34
H poerea rufa 142
h 'popodia, T mpani 143, 146, 147
hypox lon, Xylaria 158
h s erella, Ph llostiet' na 113
h terioide, T mpanis 145-147

J
juniperi, Herpotriehia 79
junipero ora, Phomop is 110, III
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L
Laehnellula hahniana 88
larieina, Eneoeliopsis 61, 62
larieina, Pleospora 114
larieina, T mpanis 145-148
late 'tium Fu arium 64
Lepteu pa eupress' 137
Leueocytospora kunzei 90, 92
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lu a porum Gelati 0 poriu 66 6

acrophoma tate of Bo r 0 phaeria t ugae 24
acrophoma tumefacie 54
acrophomina phaseolina 111

macro pora, e tria 96, 98 99
mac lari, en ria 153, 154
mammatum, H pox Ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0, 81 2
maximu ,Cr ptom ces 40, 70

elanconi alni 93
elanconi 0 atum 93
icropera, ee Fo eo troma or Gelatino porium 66-68

molnarii, itschkia 102, 103
onilia tate of Pezizella c apmanii 109, 111

mo iliforme, Fu arium 65
moniliforme ar. ubglutinans, Fusarium 65

onochaetia unicorni 137
montia, Ceratoc s i 33,34
morbosa, A piosporina 13, 14
moriformis, Bertia 20
mo iformi , Rhytidiella 27, 125
multiforme H pox Ion 80, 83

ycosphaerella populicola 94
Mytilidion tortile 95
mytilinum, Lophium 92

xoc clus cenangioides 27
xofusicocc m state of Pseudophacidium garmanii 121, 123

N
aemospora state of Lachnellula pse dotsugae 85
ectria fuckeliana ar. macrospora 98
ectria radicicola 43

negundini ,Stigmina 139
eof ckelia pinicola 16
eopeckia coulteri 78

nigrum, Epicoccum 62, 63
nordinii, onocillium 93
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Phaeidiella eoniferarum 117
Phaeidiop eni bal amieola 115
Phaei 'op eni bo eei 1 6, 117
Phaeidiop eni p eudot ugae 117
Phaeidium abieti 79
Phaeosep oria tate of Rh tidiella moriformi 125
Phibali pruinosa 30
Phomopsi lokoyae 49, 110
Phomop is oblonga 47, 110
Phomop i oeeulta 50, 110
Phomop i p eudot ugae 117
Phragmoporthe pseudot ugae 73
Ph alospora gregaria 113
Ph ala pora mi abeana 69
pieeae, Botr 0 phaeria 22, 23
pieeae, Rile a 23
pieeae, T err a 139-141
pinastri, Tr blidiopsis 143, 144
pinea, Diplodia 54
pini, Laehnellula 86, 88
pini, Pragmopora 117
pinieola, Atropellis 16, 18
pinieola, Gelatinosporium 66,68

ini hila Atro ellis 17, 19
pith a, P ragmopora 118-120
pithyophila, Cueurbidothis 42
pithyophila, Selerophoma 130, 132-135
plumbaria, erruearia 155, 156
Pollaeeia amer'eana 153
Pollaeeia elegans 153
Pollaeeia radiosa 153
Pollaeeia sa ieiperda 153
po spora, Dothiora 57
po orum, Phoma 111
populi, eofabraea roo
populi, Parkerella 103-105
populieola, eosphaerella 94
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populina entu ia 1 3
populorum 0 phaerella 9
por eri, Phomop i 1 0 112 13
Pragmop ni pith a 11 120
prunicola Phoma III
P eudod'chomera tate of Cucurbitar'a taphula 43 56
p eudot ugae, Botr 0 pha ria 23 24
p eudot ugae, Caliciop i 2, 2
p eudot ugae, Clau enom ce 36
p eu ot ugae, Coccom ce 38
p eudot ugae, Dermea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4, 45
p eudot ugae, D randiella 5 ,5
p eudot ugae, Lachnellula. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6, 9
p eudot ugae, Therr a 140
pullulan, ureoba id 'um 18
pyriforme, Geniculodendron 65

Q
quaternatum, Camarosporium 2 ,29

R
re inae, Amorphotheca 36
resinae, Biatorella 21
resinae, Clado porium 36
resinicola, Helotium 75,76
rhytidiforman ,Dermea 46, 47, 48
rubiginosum, H pox Ion 80, 83
rufo-oli acea, elutarina 152, 153

S
sabina Eutr blidiella 64
salicella, Cr ptodiaporthe 40
salic' na, Cr ptodiaporthe 40
saliciperda, enturia 153
sambuci, Dothidea 57
sarcoides, Ascocor ne 16
Sarea difformis 121
Sarea re inae 21
Scleroderris lagerbergii 70
Sclerophoma xenomeria 134, 135, 55
Sc ero inia fuckeliana 24
Sc talidium tate of Hender onula toruloidea 77
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S imato pori m etheridgei 9 91
Seima 0 orium Ii he i ola " 3
emeno pora, Scle ophoma 132,134 135

Septoria m i a 94
Septoria populicola 9
erpen H po Ion....................................... 0 3

Seu a ia millardetii 16
'ngulare, Cenangi m 30, 31
inuatum Gelatino porium 66, 6

Sirodo hi in er a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 43
no mol (Herpotrichia).................................. , 9
ordida, al a 151
permatio pora T mpani 146, 14
phaeroideum,. elanconium 93
taphula, Cucurbitaria 43, 56

stell ata, Eut pella 64
Stilbella tate of Helo ium re inicola 75, 76
s ill ellii, Gelatinospor'um 66, 68
trobilinum, Camaro porium 29
trobilinu ,Sirococcu 138, 139

suecica, Lachnellula 86, 89
S do ia dothideoide 5
S do ia pol pora 130, 132-135

T
tenuisporus, A cocal 14, 15
tet asperma, Dermea 47
thelebola, elanconis 93
thelena, Rosellinia 128
thujae, Kabatina 83, 84, 85
thujina, Kir ch teiniella 83

r---------~~~~ 69
toruloidea, Hendersonula 77, 78
treleasei, Di cocainia 56
tremulo-aurea, Ceratoc tis 33, 34
trinacriforme, Europhium 63
truncata, Truncatella 104, 142
runcatula, T mpani 146, 147

Tryblidiop cnis pinas ri 143
t ugae, Acremonium 12
tsugae, Botryosphaeria 24, 25
tsugae, Durandie la 59, 60
sugae, ipterella 101

tsugae, Pestalopezia 103,106,137
tsugae, Sager'a 128-130
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t ugae Therr a 140 141
Tuber ularia ulgari 9
tumefacien Diplo ia 43 5 55 90 91

uncinatum, Gela ino porium 66, 67

al a jun'perina 149
al a kunzei ' 90
al a pini 149

arioti, Paecilom ce 103
enturia saliciperda 69
erticicladiella dr ocoetidis 32, 33
erticicladiella tate of Cera oc stis huntii 33, 34
erticicladiella state of Europhium trinacr'forme 63
iride, Trichoderma 142
ulgari ,Pith a 113

W
agenerii, erticicladiella 155, 157

z
Z thia resinae 21
Zythiostroma pinastri 132






