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SCYTINOSTROMA GALACTINUM AS A PATHOGEN OF
WOODY PLANTS

by
PauL L. LENTZ?) & HAROLD H. BURDSALL, JR.?)

ABSTRACT

Scytinostroma galactinum (FR.)DoNK is the fungus commonly known as Corticium
gatactinurn (FR.)BURT. Although it occurs as a saprobe on woody plants and plant
debris, it also has been considered by several authors as an active pathogen that
causes a white root and butt or collar rot. During the summer of 1970, it was found
near Baltimore and also in Montgomery County, Maryland, under circumstances
that seemingly provide additional records of pathogenicity. Several other Maryland
records are cited, and many Canadian studies have been reviewed. S. galactinurn has
a distinctive dextrinoid mycelium, which is characteristic enough to permit a tenta-
tive identification even in the absence of other features. Outstanding elements of
the basidiocarp are the dextrinoid hyphae and slender gloeocystidia. In culture,
dextrinoid fiber hyphae and papillate oil-bearing hyphae with clamp connections
are characteristic. These and other features of the basidiocarp and culture serve in
the characterization of this fungus, which is economically significant and widely
distributed.

INTRODUCTION

Scytinostroma galactinum (Fr.) DoNk probably is more familiar as
Corticium galactinum (FR.)BURT, although it is not well known by
either name. Like many of the fungi commonly referred to as ”Cor-
ticiums”, it often is associated with decay of dead wood. ENGEL-
HARDT, FOSTER, & CRAIG (1961), for example, found that this fungus
causes deterioration in logs of white spruce3) and alpine fir in
British Columbia. BasHam (1957) noted that S. galactinum incites
root and butt rots of living conifers,*) but he also (1957,1958) called
attention to its role in the saprobic deterioration of fire-killed pine
trees in Ontario. BAasHAM, Mook & A. DAviDsoN (1953) discovered
that S. galactinum causes a heart rot in living balsam firs, after
which it may, in some instances, invade the sap wood and continue
growth after the trees are dead. Thus, S. galactinum may be regarded
as a facultative saprobe.

1) Plant Science Research Division, Agricultural Research Service, U.S. Depart-
ment of Agriculture, Beltsville, Maryland 20705.

?) Center for Forest Mycology Research, Forest Products Laboratory, Forest
Service, U.S. Department of Agriculture, Madison, Wisconsin 53705.

?) Latin names of host plants are listed in Appendix I.

%) Reports of pathogenicity are summarized in Appendix II.
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Recent observations in Maryland parallel those in published re-
ports implicating S. galactinurn as a pathogen in living plants. Early
records of pathogenicity were based on examination of hardwood
trees in the United States, but the majority of later studies have
involved conifer decay in Canada. According to BAsHAM & MoRrAw-
SKI (1964), the economic importance of S. galactinurn is shown by
the fact that it is second of 23 listed fungi in causing loss of Crown
stumpage revenue from major commercial tree species in Ontario.
SMEeRLIs (1961) discovered that S. galactinurn represented 40.6 per-
cent of 133 basidiomycete isolates from root and butt rot in
Quebec. S. galactinurn also has been found in Europe, Asia, and the
West Indies (Burt, 1926, 1931; lto, 1929; WHITE, 1951; PARMASTO,
1971), but perhaps not as a recognized pathogen.

The only comprehensive accounts of S. galactinurn and of its sig-
nificance as a pathogen (CooLEy & DAvipsoN, 1940; WHiTE, 1951)
were published essentially as pioneer reports. More than three-
quarters of the publications on the pathogenicity of this fungus were
issued during the past 20 years, but the work of this recent period
has not been summarized. Descriptions of the basidiocarp (BURT,
1926; CooLEYy & DavibsoN, 1940; WHITE, 1951; PaArmAsTo, 1971)
are somewhat less than adequate, for various reasons. Although
WHITE’s description is comprehensive, it needs revision; PARMAs-
TO’S probably is unavailable for many potential users.

The most detailed culture descriptions were written by FriTz
(1923) and Boipin (1958), but each author omitted some pertinent
details. Moreover, Fritz’s description was published without ade-
guate taxonomic identification of the fungus that it characterized.
DAavipsoN, CAMPBELL & BraispeLL (1938) and DAvibson, CAMP-
BELL & VaucHN (1942) provided significant culture data, but not a
comprehensive description. BAasHaM, Mook & A. DAvipson (1953)
stated that WHITE’S (1951) publication includes a thorough descrip-
tion of the culture characteristics, but the truth is quite to the con-
trary: WHITE’s discussion of his culture studies was limited to infor-
mation concerned with interfertility. Thus - in reference to studies
of pathogenicity, basidiocarp morphology, and culture characteris-
tics - information is scattered, incomplete, or otherwise inadequate.

S. galactinurn was found in Maryland during the summer of 1970
under circumstances that gave presumptive evidence of its patho-
genicity. Thus, a search was initiated for additional information
concerning its occurrence there. Notations of occurrence in Mary-
land as a presumed pathogen were found in reports by CooLEY &
DAavipsoN (1939, 1940) and CooLey (1951), and also among unpu-
blished records in the Forest Mycology Research Center. No pu-
blished reference?, to appearance there after 1951 could be found.
Moreover, reports of recent occurrence elsewhere in the United States
are almost nonexistant. This paucity of records, in the light of con-
tinuing occurrence of s. galactinurn in Maryland, suggests that the
fungus may also occur unrecognized as a pathogen elsewhere in the
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United States. The following comprehensive account of pathogeni-
city and taxonomic characteristics is intended to direct additional
attention to S. galactinurn.

Pathogenicity

Published records of pathogenicity, together with unpublished
Maryland records, are summarized in Appendix 11. Apparently, only
three records were based on inoculation studies. Others have resul-
ted from observations of the fungus and associated host symptoms
(Fig. 1) or from culture studies of decay isolations. The role of S.
galactinum as a pathogen was first recognized by ScHRenk (1902),
who wrote that, “The fungus was transferred from oak roots to
young apple trees, killing the latter within a year”. CooLEY & DAa-
VIDSON (1940) found that S. galactinurn was able to attack inocula-
ted apple trees and that controls were unaffected. Similarly, TooLE
(1967)caused infection of sycamore, sweetgum, oak, and ash seed-
lings by inoculating them with S. galactinurn. Mimosa [Albizzia
julibrissin DURAZz.] was unaffected in TooLE’s studies.

After ScHrRenk’s early observations, other reports of pathogeni-
city were sparse, but ScHRENK & SpauLpDING (1909) noted that S.
galactinurn attacked various forest trees and also parasitized fruit
trees planted on newly cleared land in western Arkansas and sur-
rounding areas. BURT (1926) mentioned that, "The mycelium of C.
galactinum was collected as a parasitic root rot on the roots of
young apple trees and blackberry bushes and developed mature
fructifications”. He listed five collections from apple roots and one
from blackberry roots. At the same time, he gave records of 97 other
collections, all of which presumably had grown under saprobic cir-
cumstances. Some reports, such as one by OverHoLTs (1938), in
Louisiana, do not adequately specify whether the fungus was living
as a pathogen or as a saprobe. Records of this nature are omitted
from Appendix Il unless the probability seems great that the fungus
killed the host.

As determined by ScHRenk (1902), S. galactinum spreads from
one host to another through the soil. This was verified by the ex-
perimental work and observations of CooLEy & Davibson (1940),
CooLEy (1948, 1951), and others. According to WHITE (1951),
disease may be transmitted not only by means of infected substra-
tum but also through root graftings. CooLey (1951) was able to
eliminate S. galactinum from soil by removing diseased plants and
then fumigating with chloropicrin. During a subsequent observation
period of up to seven years, no infection occurred in replantings in
the treated area.

When the pathogen reaches a new host, according to ScHRENK &
SpAuLDING (1909), ”. . . long white strands . . . penetrate the bark
of . . . trees until they reach the living tissues”. CAMPANA (1954)
was unable to isolate S. galactinurn from small feeding rootlets of
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Fig. 1. Crown and root rot of Cornusflorida, F. P. 66274, x 1/3.

Fig. 2. Basidiocarp from stump of Prunus sp. (ornamental cherry), P.L.L. 2402, x
3/4

Fig. 3. Decay in butt of Tsuda canadensis. P.L.L. 2403, x 1.
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white pine seedlings, even though he had introduced the fungus into
close association with the roots by inoculation into the soil or even
into actual contact with wounded roots. In other studies this fungus
has been recovered from the roots of various plants and several
authors have stated that the root and butt rots both are initiated
by root infection. According to CooLEY & DAviDsoN (1940), the in-
fection starts at the collar or on the larger roots and advances
rapidly outward on the smaller roots.

Penetration often is through wounds or dead roots, as noted by
RepmonDp (1957) for various butt rot infections in balsam fir.
WHITNEY (1961) found that many entrance lesions are compression
wounds such as stone bruises; and several pathologists also have
shown that wounds very commonly are caused by insect attack. For
example, larvae of root weevils such as Pissodes (KREBILL, 1963)
and Hylobius (SMERLIS, 1961; WHITNEY, 1961) apparently are im-
portant avenues of infection. In many instances, trees are especially
susceptible to attack after they have been either weakened or killed
by insects, such as spruce budworm [Choristoneura fumiferana
(CLEM.)] (A. DavipsoN, 1951; Quirke, 1953; STERNER, 1970a,
1970b).

CooLEY & DAviDsoN (1940) described the initial formation of
white infection strands and the development of a dense, white my-
celial mass on the root surface, followedby penetration of the epider-
mis, cortex, cambium, and wood. During the initial stages, according
to CooLEy (1946), the fungus Kills the cambium in spots, so that
zonate infection areas are visible on the wood surface of affected
roots when the bark is removed. BAsHAM & MorAawskI (1964) found
that the spring wood becomes disrupted by decay pockets that
coalesce and cause separation of the annual rings. Then the wood
deteriorates to form a loose, fibrous mass, which eventually may
disintegrate and leave a central cavity in the butt of the tree. In
some instances, the cavity is filled with a mass of fungus mycelium
(Fig. 3). During their decay studies in four areas of eastern North
America, BasHAM, Mook & A. Davipson (1953) observed that
the average extent of decay above ground level was approximately
four to six feet in the various areas.

On the basis of tests for extracellular oxidase, S. galactinum be-
longs in the white-rot group of Basidiomycetes. However, the actual
color of the decay may range from white to yellowish or even brown-
ish. In four individual samples, BasHAM, Mook & A. DAVIDSON
(1953) found a reddish trunk rot that they associated with S. galac-
tinum.

Death, often early in the growing season and very soon after con-
spicuous symptoms appear, is the usual course of disease caused by
S. galactinum (SCHRENK, 1902; CooLEY & DAviDsoN, 1940). Accord-
ingto SCHRENK (1902), apple trees that were planted on newly clear-
ed land showed no evidence of disease until the year of death; and
death often occurred early in the summer. This history may be inter-



294 PAUL L. LENTZ & HAROLD H. BURDSALL, JR.

preted as an indication that the roots were badly diseased during
the preceding growing season and that they were unable to support
the stress of renewed growth. Insuch instances, the role of S. galac-
tinum as a pathogen may be obscured by the fact that its presence
is not evident to casual observation until after the tree is dead.
Eventually, a basidiocarp may develop at the base of the tree, on
the roots, or even on the surrounding soil.

Basidiocarp Characteristics

Scytinostroma DoNk (1956) [Type: Corticium portentosum BERK.
& Curt.] was segregated from Corticium FRr. and other corticioid
fungi on the basis of basidiocarp structure. The special elements that
permit the genus to be distinguished from all others are the thick-
walled, sparsely septate or nonseptate hyphae, which are devoid of
clamp connections, branch in a particular manner that is essentially
dichotomous, and which become reddish brown in MeLzer’s solu-
tion. These thick-walled hyphae are responsible for the characteris-
tic tenacious consistency of the basidiocarp. They are more-or-less
similar to some of the dichohyphidia in Vararia. According to Cun-
NINGHAM (1963), they are skeletal hyphae of the so-called “bovista”
type. ReiD (1965) placed Scytinostroma in the family Lachnocla-
diaceae Reip, characterized by dichophytic binding hyphae. Al-
though the manner of branching is not incompatible with designa-
tion of the thick-walled hyphae as binding hyphae, these elementsin
Scytinostroma probably are more suitably regarded as branching
skeletal hyphae. This also is the concept held by PARmAsTO (1971),
who described the hyphal system as: “dimitic (with generative hy-
phae and dextrinoid skeletal hyphae); in hymenium primitive skele-
tohyphidia or skeletodendrohyphidia”.

The following description is based in part on one prepared by
WHITE (1951), and also on descriptions by BurT (1926), CooLEY &
DAviDsoN (1940), and on our own observations. PARMASTO’s (1971)
account also was consulted.

Macroscopic Characteristics — Basidiocarp (Fig. 2) corticioid,
adherent, becoming broadly effused, thickening to approximately
1mm or more, soft- but tough-coriaceous when fresh, becoming
corky or woody when dry; hymenial surface smooth or papillate, dry
or slightly waxy, white at first, becoming cream colored, often light
buff or ochraceous when sporulating; margin thinning out.

Microscopic Characteristics — Context appearing densely homo-
geneous (Fig.4); generative hyphae inconspicuous, thin walled,
septate, with clamp connections (Fig. 6), (1.5-) 2—3(—3.5) in
diameter; skeletal hyphae (skeletodendrohyphidiain the hymenium)
conspicuous, thick walled, non-septate or sparsely septate, lacking
clamp connections, branched more-or-less dichotomously (Fig. 5),
fiber-like, contorted and tenaciously intertwined, colorless to pale
yellow, turning reddish brown in MeLzer’s solution (dextrinoid),
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Fig. 4. Vertical section through basidiocarp from roots of Aucuba, Washington,
D.C. x90.

Figs. 5-9. Microscopic elements of basidiocarp, P.L.L. 2402, x 875.

Fig. 5. Dichotomously branched skeletal hyphae from context. Fig. 6. Segments of
generative hyphae with clamp connections. Fig. 7. Gloeocystidium. Fig. 8. Basidia.

Fig. 9. Basidiospores.

1—3& in diameter; gloeocystidia (Fig. 7) inconspicuous, thin
walled, slender, flexuous, with clear or refractile contents, 40—55
(-120) x 2—5 entirely immersed or protruding slightly, with apex
rounded or tapered; basidia (Fig. 8) at first broad and obpyriform,
then elongating apically by formation of a tubular outgrowth, 20-
35 x 2—35, with four sterigmata; spores (Fig. 9) thin walled,
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smooth, ellipsoid, flattened onthe adaxial side, colorless, nonamyloid,
4—55x 23 u

BuURT (1926)wrote that S. galactinurn does not have gloeocystidia;
CooLEY & DAavibsoN (1940) recognized specialized hymenial ele-
ments but called them **paraphyses™; and WHITE (1951) described
the specialized elements as gloeocystidia but incorrectly gave the
width range as 20-50 x4, probably as the result of a typographical
error. WHITE also listed a maximum length of 120 x, and this figure
is included in our description as an exceptional limit. However,
WHITE's drawings, the size range given by CooLEYy & DAVIDSON,
and our own observations all show that most gloeocystidia are much
shorter. Some of the spores in our collection from ornamental cherry
were unusually long, up to 6.5 .

Culture Characteristics

The key patterns for S. galactinurn, according to DAvIDSON,
CAMPBELL & VAUGHN (1942), are: A-P-1-1-11-16 and B-P-1-1-11-16.
They are based on methods of culture study currently in use at the
Forest Mycology Research Center.

Growth Characteristics — Growth on 2.5 % diamalt agar (Fig.
10) at 25° C moderately rapid, forming a mat 90+ mm in diameter
at 14 days, delicate, raised, loose-woolly, minutely floccose, collap-
sed in the center, zonate toward the margin, with the marginal re-
gion thin, translucent, adherent, fimbriate, very fragile; mat entirely
white or with a tinge of light ochraceous buff to Naples yellow; agar
beneath the mat not discolored; odor lacking or faintly sweet; oxi-
dase reaction strongly positive on tannic (Fig. 11)and gallic (Fig.
12) acid agar media, with mycelial growth lacking or forming a mat
up to 47 mm in diameter within seven days on gallic acid agar,
18—72 mm in diameter on tannic acid agar.

In test-tube cultures at 28 days, mat covering the diamalt agar
slant and extending to base of agar cylinder, appearing as a loose,
raised growth radiating from the inoculum block and forming a cot-
tony-woolly growth over the agar surface; growth entirely white, or
white with a light buff to tawny tinge in thicker areas; agar under
the mat not discolored; tube culture odorless.

Microscopic Characteristics — Generative hyphae (Fig. 13b, d)
thin walled, with clamp connections, branched, colorless, staining
in phloxine, (05—15——4 (—7)u in diameter, some modified
as oil-filled segments or ends bearing lateral, tapering, knob-tipped
papillae (Fig. 13a); fiber hyphae (Fig. 13c) with walls slightly to
definitely thickened and refractile, apparently nonseptate, sparsely
branched, nonstaining in phloxine, commonly becoming reddish
brown in MeLzer’s solution (dextrinoid), 05—2% in diameter.

Temperature Relations — According to CooLEY & DAvVIDSON
(1940), the optimum growth temperature is between 25 and 31° C,
and the maximum apparently is slightly above 34°.
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Figs. 10-12. Cultures photographed after 14 days, P. L.L. 2403, x 1.
Fig. 10. Diamalt agar. Fig. 11. Tannic acid agar. Fig. 12. Gallic acid agar.
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Cultures Studied — Cultures studied as the basis for the descrip-
tion of culture characteristics include: P. L. LENTZ 2402, on Prunus
sp. (ornamental cherry), May 8, 1970, Elkridge, Md.; P. L. LENnTZ
2403, on Tsuga canadensis, May 8,1970, Elkridge, Md.; R. L. GiL-
BERTSON 5485 sp, on Pinus strobus, Sept. 12, 1965, PAUL SMITH’S,
N. Y.; R. L. GILBERTSON 5830 sp, on Pinus ponderosa LAWS., June
23, 1966, Flathead Lake, Mont.; M. J. LARSEN 266 sp, on Fagus Sp.
(beech),Aug. 7, 1963, Alfred, N. Y.

In culture, the oil-filled hyphal portions with knob-tipped papil-
lae are the outstanding feature after approximately two weeks.
Clamp connections and the development of dextrinoid fiber hyphae
also are noteworthy. Clamps are not formed in monosporous cultu-
res, and WHITE (1951) determined that S. galactinurn is heterothal-
lic with tetrapolar interfertility. The clamp-bearing hyphae of cul-
tures may be compared with generative hyphae of basidiocarps, and
the dextrinoid fiber hyphae are probably homologous with dextri-
noid skeletal hyphae of basidiocarps. According to NoBLEs (1958),
S. galactinum shows a positive reaction for extracellular oxidase
when tested with gum guaiac, as well as with gallic and tannic acid.

Appendix |

Hosts Cited in Pathogenicity Records

Latin Name

Abies balsamea (L.)MiLL.

A . lasiocarpa (Hook.)NuUTT.
Baptisia australis R. BR.
Betula alleghaniensis BRITT.
Cornus florida L.

Exochovda racemosa REHD.
Fraxinus pennsylvanica MARSH.
Hibiscus syriacus L.

Ilex sp.

1. opaca AIT.

Iris sp.

Jasminum nudiflorum LiNDL.
Kalmia sp.

Larix laricina (Du Rol) KocH
L. occidentalis NUTT.
Liquidambar styraciflua L.
Lychnis alba MiLL.

Malus sieboldi REGEL

M . sylvestris MiLL.

Paeonia officinalis L.

Picea abies (L.)KARST.

P. glauca (MoeNcH)VoOss

Picea glauca var. albertiana (S. BROWN)SARG.

P. mariana (MiLL.) B.S.P.

P. rubra (DuRoI1)DIETR.

Pinus banksiana LAMB.

P. resinosa AIT.

P. strobus L.

Platanus occidentalis L.

Populus trichocarpa TorR. & GRAY

Common Name

Balsam fir

Alpine fir, balsam

False indigo (herb)
Yellow birch

Flowering dogwood
Pearl bush (shrub)

Red ash

Rose of Sharon

Holly

Holly

Iris (herb)

Jasmine (shrub)

Laurel

Larch, Tamarack
Western larch, Western Tamarack
Sweet gum

Evening campion (shrub
Toringo crabapple

Apple

Peony (herb)
Norway spruce

White spruce
Western white spruce
Black spruce

Red spruce

Jack pine

Red pine

Eastern white pine
Sycamore, American planetree
Black cottonwood
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Fig.13. Hyphal elements from diamalt agar culture, P.L.L. 2403, x 1000. a: Papillate
thin-walled hyphae. b: Slender, thin-walled hyphae. c: Fiber hyphae, one showing
basal clamp connection. d: Broad, thin-walled hyphae with clamp connections.
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Prunus glandulosa THUNB.
P. persica (L)BATscH

P. triloba LINDL.
Pseudotsuga menziesii (MirB.)FRANCO
Quercus sSpp.

0. alba L.

Q. nuttallii PALMER

Rhus glabra L.

Rubus sp.

R. allegheniensis PORTER
R. flagellaris WiLLD.

R. phoenicolasius MAXiMm.
Spiraea thunbergii SIEB.
Thuja occidentalis L.

Tsuga canadensas (L.)CARR.
T. heterophylla (RAF.) SARG.
Viburnum carlesi HEMSsL.

PAUL L. LENTZ & HAROLD H. BURDSALL, JR.

Flowering almond
Peach

Flowering almond
Douglas fir

Oak

White oak
Nuttall oak
Smooth sumac

Allegheny blackberry
Northern dewberry
Wineberry

Spiraea (shrub)
Arborvitae, Northern white cedar
Common hemlock
Western hemlock
Viburnum (shrub)

Appendix 11
Records of Pathogenicity

Locality
Arkansas, Illinois
Kentucky, Mis-
souri, Oklahoma,

Record
SCHRENK (1902)

W. Virginia
SCHRENK & Arkansas and
SPAULDING (1909)  environs
FriTz (1923, as Ontario and
Balsam rot Type Quebec

B Fungus 2)
BURT (1926) Arkansas, Missou-
ri (*Arkansas only)
Alabama
Delaware, Indiana,

Maryland, Tennes-

ARCHER (1927)
CooLEY & DAvVID-
soN (abstr. 1939;

1940) see, Virginia

CooLEY (1946) Eastern and Cen-
tral United States

CooLey  (1948) Virginia

MarsHaLL  (1948)  Connecticut

CooLey  (1951) Maryland

Host
Malus sylvestris

Symptom
Root rot

Quercus spp.,
fruit trees
Abies balsamea.
Picea mariana

Decayed wood

Malus sylvestris, Root rot
Rubus (blackberry)*
Malus sylvestris
Cornus florida, Ilex
sp., Kalmia sp., Lych-
nis alba, Malus syl-
vestris, Quercus Spp.,
Rhus glabra, Rubus
allegheniensis, R.
flagellaris, R.
phoenicolasius
Cornusflorida, Ilex
opaca, Malus sylves-
tris, Rubus alleghe-
niensis

Malus sylvestris
Pinus strobus
Baptisia australis,
Exochorda racemosa,
Iris sp., Jasminum
nudiflorum, Paeonia
officinalis, Prunus
glandulosa, P. tri-
loba, Spiraea thun-
bergii, Viburnum
carlesi (also listed
as susceptible:
Malus sieboldi, Pru-
nus persica)

Root infection
Collar rot

White root rot

White root rot
Root decay
Root rot
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Record
WHITE (1951)

QUIRKE (1952)

RILEY, DENYER,
& WHITNEY (1952)
STILLWELL (1952)

BasHAM, Mook
& A. DAvVIDSON
(1953)

QUIRKE (1953)

STILLWELL (1953)

THomAs & Pob-
MORE (1953)
WHITE (1953)

A. DAVIDSON,
NEWELL, &
CocHRANE (1954)
FosTeERr, CRAIG,
& WALLIs (1954)
QUIRKE (1954)

STILLWELL & A.
DAvipson (1954)

QUIRKE & HoRrD
(1955)

PoOMERLEAU
(1956)

A. DAvIDSON
(1957)

A. DAVIDSON &
REebmonD (1957)
POMERLEAU &
BENAZET (1957)
REeEbMOND (1957)
J. REID (1957)

PoMERLEAU
(1958)
MoLNAR (1959)

PARKER &
JOHNSON (1960)

Locality
Ontario

Ontario
Manitoba
New Brunswick

Ontario

Ontario

Maritime Provin-
ces

British Columbia
Ontario

Maritime Provin-
ces

British Columbia
Ontario

Maritime Provin-
ces

Ontario

Quebec
Canadian East-
ern Provinces
Maritime Provin-

ces
Quebec

New Brunswick
Ontario

Quebec

British Columbia

British Columbia

Host

Abies balsamea, A.
lasiocarpa, Pinus
strobus, Thuja
occidentalis

Pinus sp.; P. stro-
bus

Picea mariana

Abies balsamea,
Picea glauca
Abies balsamea

Abies balsamea,
Picea glauca, P.
mariana, Pinus
strobus

Betula alleghaniensis

Populus trichocarpa

Abies balsamea,
Pinus strobus
Abies balsamea

Tsuga heterophylla

Picea glauca, P.
mariana

Larix laricina, Pi-
nus banksiana, Thu-
ja occidentalis, Tsu-
ga canadensis

Abies balsamea, Pi-
cea mariana, Pinus
banksiana

Abies balsamea, Pi-
cea rubra

Abies balsamea

Picea glauca

Abies balsamea,
Picea rubra
Abies balsamea
Abies balsamea,
Picea spp.

Abies balsamea;
Picea mariana
Larix occidentalis

Abies balsamea.
Picea glauca var.
albertiana

301

Symptom
Root and butt rot

Heart rot; Root
rot in young trees
Heart rot

Butt rot

White stringy
butt rot; rarely a
trunk rot

White, stringy
butt rot; red butt
rot

Decay

Decay

Root and butt rot

Decay
Decay survey

Decay survey

Decay survey

Decay survey
Butt decay
White butt rot

Decay survey

Root decay
Heart rot

Butt rot; Decay
survey

Culture isolate;
first host record
from Western
North America
Root and butt
rot
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Record

TooLE (1960)
OueLLETTE (1961)

SMERLIS (1961)
WHITNEY (1961)

FosTER &
JOHNSON (1963)
KresiLL (1963)

BasHam &
Morawski (1964)

OUELLETTE (1966)

OueLLETTE (1967)
TooLE (1967)

STERNER (19704,
1970b)

LENTZ & BURD-
sALL, 1970 (May),
previously
unpublished

LENTZ & BURD-

sALL, 1970 (Au-

gust), previously
unpublished

DAvIDsON, records
from cultures and
specimens in Fo-
rest Mycology Re-
search Center, pre-
viously unpubli-
shed

Manitoba and
Saskatchewan
British Columbia

New Brunswick
Belmont Estate,

vicinity Balti-
more, Maryland

County, Maryland

Prince Georges
County, Maryland

Suburban Dis-
trict of Columbia
(in Maryland)

County, Maryland

PAUL L. LENTZ & HAROLD H. BURDSALL, JR.

Host

Quercus alba
Abies balsamea

Abies balsamea
Picea glauca
Pseudotsuga menziesii

Pinus banksiana,
P. resinosa

Abies balsamea, Be-
tula alleghaniensis,
Picea glauca. P.
mariana, Pinus
banksiana, P. resi-
nosa, P. strobus,
Tsuga canadensis
Abies balsamea,
Picea abies

Abies balsamea
Liquidambar styraci-
flua, Platanus occi-
dentalis, Quercus al-
ba, Q. nuttallii
Abies balsamea

Tsuga canadensis
(PLL 2403)

Quercus spp. and
various shade trees

llex sp., Kalmia sp..
Cornus florida
(FP86206)

Habiscus syriacus
(FP105262)

Cornus florida and
Quercus sp. (FP
105449); C.florida
and Ilex sp. (FP
66274)

Symptom

Root isolate
Culture isolate
from broken tops
Root and butt
rot

Root rot

Root rot
Decay

Decay; yellow
stringy butt rot

Butt rot

Butt rot
Inoculation test
infection

Butt decay

Basal heart rot;
pure culture iso-
late obtained
from mycelium
in newly killed
hedge plant
Dead and dying
trees with root
and collar rot,
with associated
fungus mycelial
masses
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