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CCURRENCE OF sporocarps of myconhizal fungi may be used to
indicate specific fungus-host associations if proper precautions are

taken during field observation. This approach has been used in the Pacific
Northwest to increase the very limited knowledge of the region's mycorrhizal
associations. Information from continuing field observation has suggested
several probable associations in addition to those listed in an earlier paper
('Ilappe, 7951) .

The following criteria are used to determine if a fungus-host association
is likely to be mycorrhizal:

1. The fungus must belong to a genus (or, for genera containing both
mycorrhizal and purely saprophytic species, a subgenus) considered to be
consistently mycorrhiza forming. Or, if the mycorrhizal status of the genus
is not known, the fungus must be a species already proved to be mycorrhiza
forming.

2. Sporocarps must occur near roots of a higher plant known to {orm
ectotfophic mycorrhizae, with no possibility of roots of another host species
being ptesent. This circumstance is most readily found in pure stands; but
even there, extreme caution is needed to avoid understory hosts that form
ectotrophic mycorrhizae, e.g., Alnus, Corylus, and Salix

In addition, obligate occurrence of some fungi with particular tee genera
and tracing of hyphae from sporocarps to roots are used as supplementary
evidence where possible.

These associations, obsened in the areas c.ited, are probably mycorrhizal:
Amanita aspera (Fries) Q]o6Ij Pseud.otsuga menziesii var. menziesii and.

Tsuga heterophylla-Puget Sound region of Washington at elevations
of 100 to 1,200 feet.

Amanita chlorinosma (Peck) Sacc.: Pseudotsuga menziesii ya1. 27snfi6):j-
Puget Sound region of \Tashington at elevations of 600 to 800 {eet.
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Amanira .junqui'llea Qw61.'. Psetdotsuga menziesii var menziesii-Moun'r'

Rainier National Park in \Tashington at an elevation of 2,000 feet;

above the C.olumbia Rivet in southwestern -J7ashington at an elevadon

of 1.000 feet; and in the \Tillamette Valley of Oregon at an elevation

of 400 feet.

Amanita muscaria (L. ex Fries) Pets. ex S. F. Gray: Tsuga heterophylla-

west slope of the Cascade Range in ITashington at elevations o{ 1,500

to 3,000 feet.

Amanita pantberina (D.C. ex Fries) Secr.: Cedrus deod'ara-campus of the

University of \Tashington, Seattle, elevation 200 feet; Pinus ponderosa-

Blue Mountains in northeastern Oregon, elevation 3,000 feet (specimen

deposited in University of -JTashington herbarium); PseucLotsuga menziesi)

vat. glauca-Blue Mountains in northeastetn Oregon at elevations of

3,000 to 5,000 feet; Pseulotsuga menziesii vat. menzierii-Puget Sound

region of lVashington and \Tillamette Valley of Oregon from sea level

to an elevation of 3,000 feet.

Amafiha silticola Katffm.: Pseudotsuga menzie:ii va-t. menziesii-west slope

of the Cascade Range in \Tashington at elevations o{ 2,000 to 2,500 feet.

Amanita raginata (BwIl. ex Fries) Qu6l. var. plumbea (Schae{{. ex Qu6l.):
Pinr6 conrorta-Blue Mountains in northeastetn Oregon at an elevation

of 4,000 feet; Pinus panderosa-Blwe Mountains in notheastern Oregon

at an elevation of 3,000 feet ( specimens deposited in University of
rVashington herbarium).

Bolerus ed.ulis Bul1. ex Fries: Abies amabilis and' Tsuga beterophyLla-east

slope of the Cascade Range in Vashington at an elevation of 3,000 feet.

Boletus frastosas Snell and Dick: Tsuga merrensiana-Ctater LaLe National

Park in Oregon at elevations of t,500 to 7,400 feet ( specimen deposited

in Crater Lake National Park herbarium).

Cantharellus lloccosus Schweinitz l. floccosus: Pseudotsuga menziesii vat.

menziesii and Tsuga heterophylla-west slope of the Cascade Range in

\Tashington at elevations of 2,000 to 3,000 feet.

Cortinarius croceololius Peck: Pinus panderosa-east slope of the Cascade

Range in -Washington at elevations of 2,000 to 3,000 feet (specimen

deposited in Universiry of \Tashington herbarium).

Gompbi.dius orcgonenis Peck'. Pseudotsuga n'enzietii var. menziesii-

\Tillamette Valley of Oregon at elevations of 100 to 500 feet (previously

reported by Stnger, 1949b) .
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Gom.phid.ius snithi.i Sing.: Pseutlotsuga menziesii 'tat menziesii-V illamette
Valley of Oregon at elevations of 100 to 500 feet, and on west slope
of the Cascade Range in \Tashington at an elevation of 2,000 feet
(previously reported by Singer, 7949b).

Gonpbi.tlius subroseas Kauffm.: Pseudotsuga menziesi.i var. menziesii-
ITillamette Valley of Oregon at elevations of 100 to 500 feet ( previously
reported by Singet, 7949t).

Hebelonza crustalinforme (Bull. ex Fries ) Qu6l.: Pseudatsuga menziesii var.
ruenziesii-Prget Sound region of \Tashington at elevations of 2,000 to

3,000 feet ( specimen deposited in University of \Tashington herbarium);
Sorbus americana-east slope of the Cascade Range in ITashington at
an elevation of 5,000 feet.

Hygrophoras gliocyclus Tries: Pinus con orta and. Pi.nus ponderosa-Bhte

Mountains in northeastern Oregon at elevations of 3,000 to 5,000 feet
( specimen deposited in University of \Washington herbarium).

Hygrophorus karstenii Sacc. and Cwb. f. karstenii: Pinus poderosa-Blue

Mountains in northeastetn Oregon at elevations of 3,000 to 4,500 feet
(specimen deposited in University of \Tashington herbarium).

Lactarius d,eJiciosus (1. ex Fries ) S. F. Gray: Pi.ruur cantortd-Blue Mountains
in northeastern Oregon at an elevation of 3,000 feet and on west slope

of the Cascade Range in Oregon at an elevation of 3,000 feet.

Leccinum ataantiacum (B I. ex Pers.) S.F.Gray: Pinus contorta and Populus

tremuloid,es-B|we Mountains in northeastern Oreson at an elevation of
4,000 fea.

Rhizopogan ru.bescens Tul. var. aittad,ini Tul.: Pseadotsuga menziesii var.
menzietii and Tsuga heterophylla-Puget Sound region of Vashington
at elevations of 500 to 1,500 feet ( specimens deposited in University of

\Tashington herbarium ) .

Suillus granulatus (L. ex Fries ) O. Kuntze: Pi.nus monticola-west slope of
the Cascade Range in \Tashington at an elevation of 2,000 feet (previously

reported by Sirger, 7945 and I949a.).

Sui.Jlus Jateus (L. ex Fries) S. F. Gray: Pseulotsuga menziesii tar. menzies .
I7illamette Valley of Oregon at an elevation of 300 feet.

Xerocomus chrytenteron (Bull. ex Fries ) Qu6l.: Sali.x scouleriana-Puget
Sound region of I7ashington at an elevation of 500 feet.
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Laccaria laccata (Scop. ex Fries ) Berk. & Br. may be a mycorrhiza fotmer.

Rawlings ( 195 1) suggested that it forms mycorrhizae with Pinus and

Pseud.otsuga. Other Laccariae are also reported in mycorrhizal association:

L. amethystina (Bolt. ex Fries) Berk. & Br. with Qaercus (Sobotka, 1956);

L. ochropurpurea (Berk.) Peck with Carya (McDougall, 7911); and L

trull'isata (E11.) Peck with Salix (Andersson, 1950). In Oregon and lJ7ash-

ington, L. laccara mtshrooms frequently arise directly from mycorrhizal

clusters of Pseud.otsuga menziesii and Pinus cantortd. Often, however, the

mushrooms appear where symbiosis with ttee roots is precluded, as on rotten

logs not tonching the soil. Therefore, L. laccata cannot be considered a

mycoffhizal fungus until proved so by pure-culture synthesis.

Hebeloma uustulinit'orrtte was first suggested as a mycorrhizal fungus

by Horn ( 1933 ) . No similar mention of it was made until Kalm6r ( 1950)

reported it to form mycorrhizae with Quercus in Hungary, an assertlon

substantiated in the U.S.S.R. (Klyushnik, 1952, and Shemakhanova, 1956)'

Its reported associations and its occurence in a vatiety of forests in other

parts of the world indicate that H. crustuliniforme is able to form mycorrhizae

with many tree spcies. It is similar in this way to Amanita mut[aria and

A. pantherina.

Boletus lrustosus is one of the high-elevation mycorrhizal fungi of the

Northwest. In California, Snell and Dick (1941) found it as high as 8,000

feet with Abies magnifica var. shastensis The specimens reported in the

list above were all found above 6,000 feet in pure stands of Tsttgt mettensiana

in Crater Lake National Park, Oregon. At 1 ,400 feet-about 600 feet

above timberline one specimefl was arising {rom a mycorrhiza clustef of

a shrubby T. mertensiana, growing in a soil pocket on an exposed talus.

The observation of association between Leccinum auranliacum and Pinus

cantorr.l is interesting in view of the tendency of most Leccina to form

mycorrhizae with angiosperms. Singer (1949a), however, notes that it

does associate with other pines in North America.

Acknou,l'ed.gmenl
The Foundation for American Resource Management supplied equipment

for microtechnique through the auspices of the University of \(/ashington.

Literatare Cited

Andersson, Olaf. 1950. larger fungi on sandy grass heaths and sand dunes in
Scandinavia. Bot. Notiser Suppl., 2:2.



James M. Trappe l t 7

Horn, K. 1933. Mykorrhizasopp som Hekseringdanner. Friesia, 1(2): 37-33.
Kalni',r, Zo1t6n. 19t0. Kalapos gombaink (Hymenomycetes) mykoghiza kapcsolatai.

Magyar Agrdr. Egyetem, Erdiim Kar. Evkcin,, l(1): 157 -181.

Klyg+gik. P;_I _195?. _[Oo fungi forming mycorrhizae of oak.] Lesn. Khoz.,5(8);
oi-o). l ln t(ussran. I

McDougall, Sf. B. 191i. The growth of forest tree roots. Amer. Jour. Bot., 3:
184-392.

Rawlings, G. B. 1951. The mycorrhizas of tees in New Zealand Forests. New
Zeal. Forest Res. Inst. Forest Res. Notes, 7(3): 75-17.

Shemakhanova, N. M. 1956. lHebeloma crustuliniforme (Bull.) Fr.-mycochiza
{ormer of oak.l Mikrobiol., 25: 57 -60. fin Russian.]

Singer, Rolf. i945. Notes on Farlow's Agaricales from Chocorua. Farlowia, 2(1):
39-r1.

1949a. The "Agaricales" ( mushrooms) in modern taxonomy. Lilloa,
22: l-832.

1949b. The genus Gomphidius Fries in North America. Mycologia,
41 462-489.

Snell \Talter H. and Esther A. Dick. 1941. Notes on Boletes VI. Mycologia, 13:
23-37.

Sobotka, Alois. 19)6. Yyviti mykorhizy v praxi. Ceska Mykologie, 10(3): 162-168.
Trappe, James M. 1957. Some probable mycothizal associations in the Pacific

Northwesr. Northwest Sci., 31: 181-185.


