
Taxonomy 

Lactarius aestivus Nuytinck & Ammirati sp. nov. 
Figs. 2-3 

MYCOBANK NUMBER: 808686 

DIAGNos1s: Pileus: 45-98 mm diameter, convex to deeply depressed, 
zonate, bright to pale orange, rarely staining slightly greenish. 
Lamellae: subdecurrent to decurrent, crowded to very crowded, 
orange. Stipe: 30-57 mm x 15-25 mm, bright to pale orange, some
times with scrobicules. Latex rather scarce, bright orange, 
changing to deep orange after 1 h. Spore print: whitish to pale, 
ochraceous buff. Basidiospores: 8.5-9.1-9.4-9.9 µm x 6.6-7.1-7.3-
7.7 µm, broadly ellipsoid, amyloid ornamentation forming an in
complete reticulum. Pieuromacrocystidia: rather scarce. Pseudocystidia: 
very abundant. Pileipellis: an ixocutis, up to 300 µm thick. 

TYPE: USA, Washington, Whatcom County. Mt Baker, near Heather 
Meadows, road no. 542, 48°52.529 'N, 121°39.221'W, alt. 1001 m, 
scattered, coniferous forest with mainly Abies, in soil, coll. J. Nuytinck 
and E. D'Hooge, September 13, 2008, JN 2008-032. (Holotype, GENT; 
Isotype, Will). 

ETYMOLOGY: This species tends to form basidiocarps quite early in 
the season hence the name aestivus, referring to summer. 

DESCRIPTION: Pileus: 45-98 mm diameter, at first convex, then 
broadly and shallowly depressed, finally deeply depressed to in
fundibuliform; margin incurved with the edge enrolled, then 
margin uplifted to irregular and edge decurved to straight and 
becoming lacerate in age, outer margin finely striate-ridged to 
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Fig. 1. The obtained maximum likelihood topology based on internal transcribed spacer sequences. Bootstrap values are indicated if they 
exceed 50%. The scale bar represents the expected number of nucleotide changes per site. Lactarius aestivus sp. nov. is indicated in orange (see 
online version for color). 
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Nuytinck and Ammirati 

Fig. 2. Lactarius aestivus sp. nov. (A) basidiospores, (B) basidia, (C) cheiloleptocystidia, (D) pleuromacrocystidia, (E) cheilomacrocystidia, 
(F) pseudocystidia, (G) section through the pileipellis, and (H) section through the stipitipellis. Drawings are from collections JFA 13112, 
JFA 13128, JFA 13129, and JFA 13130. Scale bars for spores and hymenium elements are 10 µm. Scale bars for pileipellis and stipitipellis are 100 µm. 
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Fig. 3. Lactarius aestivus sp. nov. basidiocarps: (A) collection JN 2008-032 (type, photo by J. Nuytinck); (B) collection JFA 13129 (photo by 
J. Ammirati), note the very limited extent of the green discoloration (see online version for color); (C) collection JFA 13130 (photo by 
J. Ammirati) showing the orange latex. 

smooth; surface viscid, then dry, often with three color zones 
when fresh, a bright orange outer margin (6A7/8), the inner mar
gin light colored, pale orangy buff (5A4/5), but sometimes mixed 
with more orange areas, and the disc or depression intense or
ange, giving the pileus a peculiar zonate appearance, orange color 
fading in age; edge and a few places on the margin sometimes 
staining very slightly grayish green. Lame!lae: subdecurrent to 
decurrent, crowded to very crowded, up to 5-7 mm wide, moder
ately thin, somewhat crisped in age, often intervenose, some
times forked; color pale orangy buff, pale orange, whitish orange 
(5A5 to 5A7), brownish when old, dull grayish green occasionally 
where damaged; edge even, pale. Stipe: 30-57 mm x 15-25 mm, 
central but with a tendency to be eccentric in development, equal to 

tapering downwards; surface smooth, dry, in places bright or
ange, but generally pale from a whitish bloom (6A3), at times 
watery orange spotted to scrobiculate (scrobicules 6A7/8), some
times with an almost white zone right underneath lamellae, in 
age lighter and duller orange to orangy yellow, rarely developing 
light grayish green discolorations where bruised. Context: quite 
firm, hollow in the stipe, cavity containing large, coarse, white 
mounds of tissue when young; whitish in some areas, but with 
orange mixed in, intense orange (6A8) over lamellae and in 
stipe cortex, no discoloration to red for at least 30 min, after 
long exposure orange areas fading and becoming slightly gray
ish green, inside stipe base grayish green in a few places; smell 
pungent fungoid to mild, fruity; taste mild and pleasant to slightly 

,. Published by NRC Research Press 



Nuytinck and Ammirati 

bitter. Latex: rather scarce, bright orange (6A8), becoming slightly 
deeper orange (6/7A8) on the context after 1 h. Spore deposit: whit
ish to pale, ochraceous buff (3/4A2). Macrochemical reactions: Fe SO 4 

no reaction, KOH no reaction, gaiac slowly becoming blue. 
Basidiospores: 8.5-9.1-9.4-9.9 µ,m x 6.6-7.1-7.3-7.7 µ,m, broadly 

ellipsoid (Q = 1.20-1.28-1.29-1.35); ornamentation up to 0.5 µ,m 
high, of irregularly shaped ridges and finer interconnecting lines , 
some isolated warts present, forming an incomplete reticulum; 
plage mostly distally amyloid but variable (inamyloid to entirely 
amyloid). Basidia: 43-60 µ,m x 10.5-13 µ,m, subclavate, 4-spored, 
containing oil-droplets or small, irregularly shaped crystals; 
sterigmata 5-7.5 µ,m long. Pleuromacrocystidia: rather scarce but 
locally more abundant, 45-65 µ,m x 6-9 µ,m, subfusiform with a 
narrowing to capitate or more rarely moniliform apex, with a 
refractive, needle-shaped content, thin-walled. Pseudocystidia: very 
abundant, 3-5 µ,m broad, rarely emergent, cylindrical but tortu
ous, conspicuous, with yellowish contents. Lamella edge: sterile, 
with abundant cheilomacrocystidia; cheiloleptocystidia: 15-21 µ,m x 
4.5-10 µ,m, subclavate to irregularly shaped, hyaline, thin-walled; 
cheilomacroscystidia: 25-35 µ,m x 4.5-7 µ,m, subfusiform with a 
narrowing, capitate or moniliform apex, with oil-like, yellowish 
inclusions, thin-walled. Subhymenium: composed of small, isodiamet
ric, and irregular cells. Hymenophoral trama: composed of irregularly 
arranged hyphae, enlarged cells, and yellow to ochre colored lac
tifers. Pileipellis: an ixocutis, up to 300 µ,m thick, with a thin slime
layer; hyphae 0.6-5 µ,m broad, strongly interwoven, shriveled 
hyphae close to the surface and regularly shaped hyphae below; 
lactiferous hyphae locally present. Stipitipellis: an ixocutis, up to 
175 µ,m thick, with a very thin slime layer, of regularly shaped, 
strongly interwoven hyphae, 2-8 µ,m diameter, very few shriveled 
hyphae; lactifers abundant and close to the surface. Gamp connections: 
absent. 

HABITAT: Scattered to gregarious on soil, in conifer forests domi
nated by Abies and Tsuga. 
COLLECTIONS EXAMINED: USA, Washington. Snohomish County. Barclay 
Lake Trail, 47-47'07"N, 121-25 ' 40"W , 742 m a.s.l., scattered to 
gregarious, Tsuga andAbies, in soil and litter, August 28, 2007, coll. 
J.F. Ammirati, JFA 13112 (WTU), JFA 13113 (WTU), September 21, 
2010, coll. J.F. Ammirati, JFA 13472 (WTU); Barlow Pass, Lat. 48-
01' 35 "N, 121-26'38" W , 720 m a.s.l. , old growth Tsuga and Abies, 
September 12, 2007, coll. D. Oliver, JFA 13128 (WTU), coll. J.F. Am
mirati, JFA 13129 (WTU). King County. lower Annette Lake trail, 
47-23 ' 34"N, 121-28'10"W, 700 m a.s.l., old growth forest, trail 
edge, gregarious, Tsuga, Abies, Pseudotsuga, September 20, 2007, 
coll. J.F. Ammirati, JFA 13130 (WTU). Whatcom County. Mt Baker, 
near Heather Meadows, road no. 542, 48°52.529 'N, 121°39.221'W , 
alt. 1001 m a.s.l., scattered, conifer forest with mainly Abies, in soil, 
coll. J. Nuytinck and E. D'Hooge, September 13, 2008, JN 2008-032 
HOLOTYPE (GENT). 

Discussion 
Lactarius sect. Deliciosi is traditionally defined by a number of 

eye-catching, macroscopic features, such as the presence of strik
ingly colored latex (from carrot orange to vinaceous red or indigo 
blue) that discolors the context greenish upon bruising. Although 
this section forms a readily identifiable group of species, it can be 
difficult to correctly identify taxa with orange to reddish orange 
latex to species. A lack of careful study of these species in North 
America in general, and the Pacific Northwest more specifically, 
makes species identification often impossible. Lactarius aestivus is 
a common species in Washington that begins fruiting rather early 
in the season and has, for a number of reasons, gone unnoticed for 
a long time. Our phylogenetic analysis clearly shows it is a genet
ically well-delimited species. Lactarius aestivus is most closely re
lated to two species also occurring in Western North America, 
L. barrowsii and L rubriviridis. The new species is sufficiently dis
tinct in the color of pileus, stipe and lamellae from L barrowsii; the 
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latter species being overall very pale and whitish in color. Lactarius 
rubriviridis is a hypogeous species described from California. Both 
L. rubriviridis and L barrowsii possess red latex, while L aestivus has 
orange latex. 

In the Pacific Northwest, L aestivus can most easily be confused 
with L deliciosus sensu Hesler and Smith 1979. While the name 
L. delidosus should not be applied to North American taxa (Nuytinck 
et al. 2006, 2007), there is currently no alternative name available. 
Lactarius delidosus sensu Hesler and Smith 1979 grows under Picea A. 
Dietr. or Pinus L. while L. aestivus is reported under Abies Mill. and 
Tsuga Carriere. Moreover, L. delidosus sensu Hesler and Smith 1979 
typically has an extensive green discoloration when old or bruised, 
while L. aestivus is characterized by remaining orange or only staining 
green very faintly when bruised. Microscopically both species are 
very similar. 

Lactarius aestivus shares the lack of a strong green discoloration, 
typical for Lactarius sect. Deliciosi, with Lactarius salmonicolor 
R. Heim & Leclair from Europe, Lactarius laeticolor (S. Imai) Imazeki 
ex Hongo from Asia and Lactarius thyinos A.H. Sm. from Eastern 
North America. All four species appear to be ectomycorrhizal with 
Abies. A distinction between L. aestivus and the other three species 
can be made on microscopic grounds. Lactarius salmonicolor, L. thyinos, 
and L laeticolor all have larger basidiospores ornamented with a 
rather fine, incomplete reticulum. They also have a clear slime 
layer in the ixocutis of their stipe and more strongly emergent 
pleuromacrocystidia. 

The fact that a common species like L aestivus has somehow 
gone unnoticed for many decades shows that the Pacific North
west awaits more exhaustive sampling efforts and molecular phy
logenetic work in tandem with detailed morphological observations. 
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