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A manual of concise descriptions of North American ectomycorrhizae

The CDE manual had its genesis in a workshop on de-
scribing ectomycorrhizae at the 9th North American
Conference on Mycorrhizae in Guelph, Ontario, in
1993. Following the workshop, a poll by D.M. Durall
found extensive international opinion supporting the
development of a concise, standard set of ectomycorr-
hizal characters, and a standard system for storing ecto-
mycorrhizal descriptions. At a May 1995 workshop at
Mesachie Lake, B.C., researchers from western North
America began to develop an illustrated manual of
morphological and molecular descriptions. It was de-
signed to grow by contributions from various research-
ers and to have a format which is affordable and easy to
use in the lab.

The first edition and folios 1 and 2 were published in
1996. A third folio, of five descriptions, was published
in 1997. Over the next several years, the editors plan to
publish five more folios, to reach a total of 40 descrip-
tions.

Each description includes a photographic plate of
morphology (dissection microscope) presented in col-
our in the manual, a black and white plate of anatomy
(compound microscope), and a two-page written de-
scription (see sample description). To date, 15 ectomy-
corrhizae of mature trees of Douglas-fir, western hem-
lock and Engelmann spruce have been described by re-
searchers in four laboratories in western North Ameri-
ca.

The first fifteen descriptions (folios 1-3):

Amphinema byssoides-like + Picea engelmannii
(CDE6) by M. Harniman and D.M. Durall
Cenococcum geophilum + Picea engelmannii (CDE10)
by M. Harniman and D.M. Durall
Lactarius  rubrilacteus +  Pseudotsuga
(CDEL15) by J. Eberhart and D.L. Luoma
Lactarius scrobiculatus + Tsuga heterophylla (CDE11)
by G. Kernaghan and S.M. Berch

menziesii

Piloderma fallax + Pseudotsuga menziesii (CDE1) by
D.M. Goodman and J.A. Trofymow

Rhizopogon vinicolor-like + Pseudotsuga menziesii
(CDE7) by D.M. Goodman

Russula-like + Tsuga heterophylla (CDE13) by D.M.
Goodman

Tomentella-like + Pseudotsuga menziesii (CDE2) by
D.M. Goodman

Truncocolumella citrina + Pseudotsuga menziesii
(CDED9) by J. Eberhart and D.L. Luoma
unidentified + P. mengziesii or
(CDE3-5,8,12,14) by D.M. Goodman
To accompany the manual, we plan to create an on-line
electronic database and synoptic key. This combination
will be invaluable to taxonomists as well as those doing
practical studies who need to distinguish or identify ec-
tomycorrhizae. A first version of a data entry form has
been created which can be used both for creating de-
scriptions and for querying a database. It is included in
the British Columbia Ectomycorrhizal Research Net-
work (BCERN) web site at http:/
/www.pfc.cfs.nrcan.gc.ca/  ecosystem/ectoweb/.  The
BCERN site includes an on-line version of the manual,
a newsletter about ectomycorrhizal research in B.C,
and other information about CDE descriptions.

T.heterophylla

Introductory sections

Sections 1-9 provide information on how to prepare
descriptions of ectomycorrhizae:

1. The aims of the manual

2. How to store, clean and photograph ectomycorrhi-
zae and prepare voucher material

3A. How to describe the morphology and anatomy of
ectomycorrhizae

3B. The rationale for examination of RFLP patterns
and DNA sequences

3C. The recommended protocol for generation of
RFLP and sequence data
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Piloderma fallax (Libert) Stalpers
Pseudorsuga menziesii (Mirb.) Franco

1. Mycorrhizae (amows 1) and mycelial strands (arows 2) in decayed wood. 2. Mycorrhiza
{arrows 1) and myeclial strands (arows 2). 3. Myconhiza with altached strand. 4, White variant.

CDELL 1996

Piloderma fallax (Libert) Stalpers CDE1
(Steredles, Atheliaceae)
+Pssurdotsuga menziesii (Mib.) Franco

DISTINGUISHING FEATURES: bright yellow colour, coarsely felty mentie
of felf prosenchyma, abundant undifferentiated rmycelial strands; hyphae 3
Lmwide, finely vermucose, clampless, with Hshaped anastomoses
MORPHOLOGY {Dissedtion Moroscope):

ECTOMYCORRHIZAL SYSTERE
Shape and dimensions: imeguiar systems up fo 18 mm long lips bent, 480 {470-500) ym
wide
Colour and texture: (Figs. u)mmmmwm slightly browrish, coarsely
felty, meite; mentle compietely obscures

ENPNATING ELEMENTS:
Hycelid Strands: (Figs. - 4) common, bright yellow, sigrtly browrish, haity, dfiuse
systems ofintercornected flaments, round in cross-sedtion, fequendly branching at namow
anges, dtached tomantle a naowangies, 170-600 Lm diameter
Hyphae: (Figs. 1-4) common, tortuots

ANATOMY (Compound Microscope):
MANTLE N PLAN VIEW: e of medumi el presert, specilized eefs ol
Outer Layer: afet {Fig. 5} makix motorials nct seen, cells 28(25-3} p

MWMMMMMMMWMM
Heshaped, not damped
mmammum(ms;mzpmmmmmm
contents; septa comman, ndt ctamped, hyphal junclions comimon, anestomoses not seen
MYCELIAL STRANDS IN PLAN VIEW: undifierenliated, hyphae 2 um wide, yellow, fndy

vemucese, with clear contents; septa comman, not clamped hyphed junciions commen;
anastomoses comeman, Hehaped, not clamped

EMANATING HYPHAE: {Fig ) common 3 .m witde, yellow, findy vemucose, with clear
contents; septa commen, Nt dlamped; hyphal junclions commen, anestormoses comman, H-
shaped, not damped

CYSTIDIA: ot seen

COELY i

Piloderma fallax (Libert) Stalpers CDE1
+Pseudotsuga menziesii (Mirb.) Franco

5. Quter surfaca of mantle. 6. nner surface of mantle. 7. Eﬂanabnghyphae, vemucose, with H-shaped
anastomosis {amow).

CDEI2 1996

Piloderma fafiax (Libert) Stalpers CDE1
+ Pseudotsuga menziesi (Mib.) Franco

OTHER FEATURES:

SCLEROTIAAND MCROSCLEROTIA: rot seon

CHLAWYDOSPORES: ot seen
ASTORLUORESCENCE OF WHOLE TIPS: rone & 254rm of366 m

CHEMICAL REACTIONS: ction of whol nyconhizae to KOH, Motzer's sulfovaril
ehand, lactic acid, or FeS04

DNA: TSNS At 360, 260, 102, 150, 122 Hilk 312, 186, 176, 105, Rel: 768, 244, 177
ADDITIONAL CHARACTERS: More observed

ADDITIONAL INFORMATION:

COLLECTION ANDDENTIFICATION: callected by DM Goodmian ]
INovemmber 1962, near the Koksilah River on Vancauver Isand, 48° 30 20" Nby 123° 44 50" W,
doscribed by DM Goodman. idantified by DM Goodman: matches descripion of P. eroceum +
Fagus sylsaticaby Agerer (1993}, P. faflax s the ondy goiden species of Plledenma in North
Aemerica, andis synorymous with P bicabr (Fock) Jich seneu difich and . eroceum),

Erikes. & Hortatom {Ginns and Lefiebwre 1993, Lansen 1983, Srith ef al 1996, Staipers 1984);
accessioned in heshariumas DAVFP 25160

ECOLOGY: ae ofthe most abureint nold-growh (285, 441 year)and

mahure (87, lmdmaﬂmﬁiammmmmmmmw
meritime (QWibm) biogeockmatic zone, site series 03 - FdHwsalal” on southeastem

Wm!daﬁ(@wnmdlﬁrh‘i m),amwmmmdmam

g wood, somefips

soil, active inbofh May No
AUTHORS: Goodmen DIM, and Trofymeow, JA., Canedian Forest Sevice, Pacific Forestry
Cenire, 508 Bumsidz Rd W, Victoria, British Calumbia, Canada, VBZ 1h. Email:
dgoodmeng@pi. oresdry ca or trofymowddpfe oresity.ca Ph 604 383.0677. Fax 604 3630797
YEARCF PUBLICATION: 1096

REFERENCES:
Agurer, L {Edio) 1987- 1995 Colowr s of ecteryoonhizas, Einhom-Veiag Eduard Cietenberger
GrBH Swabish Grend, Musich.

ors, ., v Lot MNL 1903 ircoious i ngiof Nt Arerica Myedogi Mo

19 APSPress, St Pad Mirmesota,

Gresn, RN, and Kinka, K. 1664 A fisk uide to s iect irtepreaton for the Vircauser
Region. {285 ) Britch Cohumbia, MOF Vidoria, BC.

Laroen, M. 1680 Or in Noth A ioto Fiodermra by

Myodoga 15 1082-183

Stalpars, LA 1984, A revisiont of th genus Soratichin Stud Myval, Baam #1105
‘S, JE, dppoven A Lasesn M., Mk, D1 1896, Eedagy and taonay of Plodams spp- a
¥ thforast sail . iy

Abrtract,
Mycartizae, Baricelay, Calforniz, August 410, 1986,

CDEL4 1356
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A checklist of characters to be described

A glossary (adapted from the Colour atlas of ecto-
mycorrhizae (Agerer 1987-1997) and Identification
of ectomycorrhizas (Ingleby et al. 1990)

Specific instructions for preparation and submis-
sion of materials needed for a description of an ec-
tomycorrhiza to be included in the manual.

A standard format for a citation of a description
Lists of the fungus and plant species of the ectomy-
corrhizae described, and a list of authors of de-
scriptions.

The literature cited in sections 1-8
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Ordering information

The CDE manual is only available on a subscription
basis. The durable series binder, comprehensive and
well-illustrated introductory and explanatory material,
plus folios 1-8 costs US$100 (outside Canada) or
CANS$100 (within Canada). If you already have the
manual and folios 1 and 2, the cost is US$70 or
CANS$70. All prices (valid in Spring 1998) include han-
dling and postage, and pre-payment is requested. Send
your orders to:

Mycologue Publications, 8727 Lochside Dr, Sidney BC,
V8L 1MB8, Canada; tel.: +1-250-655-5051;

e-mail: mycolog@pacificcoast.net;

web site: http://www.pacificcoast.net/ ~ mycolog/



