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A revision of the taxonomic status

of Pleurotus citrinopileatus*

Ikuo OHIRA

Abstract

Morphologically, Pleurotus citrinopileatus is distinguishable from P. cornucopiae by having
a yellow pileus and smaller basidiospores. However, the interfertility test between the two
species showed that they were fully compatible, and the crosses between them produced normal
fruitbodies with yellow pilei. Basidiospores from these fruitbodies were more or less intermedi-
ate in size between those of the parents. Based on these results, it is proposed that P.
citrinopileatus should be reduced to varietal status under P. cornucopiae.

Key Words: Pleurotus citrinopileatus, P. cornucopiae, morphological variation, interfer-
tility test, Tamogitake.

Introduction

Pleurotus  citrinopileatus Singer, originally described by Singer (1943) from
Khabarovsk, USSR, is an agaric fungus so far known only from eastern Asia, including far
eastern USSR (Vassillieva, 1973 ; Parmasto, 1987), northern China (Tai, 1979), and Japan
(Yokoyama, 1985). It is characterized by a clear yellow, infundibuliform pileus, well-
developed, often branched, central stipe, and its preferable occurrence on Ulmus spp. In
Japan, the fungus is well known as an excellent edible mushroom in the northern regions
(Tohoku and Hokkaido) under the Japanese name Tamogitake. Pleurotus citrinopileatus
is very similar to the European species P. cornucopiae (Paul.) Rolland in its habit and
habitat, although P. cornucopiae has a pale creamy to pale gray-brown or pale ochre-
brown pileus, a less branched stipe, and somewhat larger basidiospores (Pilat, 1935;
Romagnesii, 1969 ; Phillips, 1981 ; Hilber, 1982). Imai (1935) applied the name P.
cornucopiae to this yellow-capped fungus, but Corner (1961), who examined the Japanese
material, questioned the application of the name P. cornucopiae to the yellow-capped
fungus in Japan, treating it as P. aff. cornucopiae. This study was initiated to clarify the
taxonomic status of P. citrinopileatus by means of interfertility tests between P.
citrinopileatus and P. cornucopiae.

* Contribution No. 244 from the Tottori Mycological Institute, Kokoge 211, Tottori, 689-11 Japan. A part of
this report was presented at the 30th Annual Meeting of the Mycological Society of Japan at Aomori, June
1986.
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Materials and Methods

Six strains of P. citrinopileatus from Japan and three strains of P. cornucopiae from
Europe were used (Table 1). Identifications of the strains were reconfirmed by examining
fruitbodies obtained by culturing these strains on sawdust - rice bran medium (5: 1, v/v)
at 20°C. The dried specimen of P. citrinopileatus from USSR (TAA-103774) was also
examined. Monokaryotic isolates were obtained from the cultivated fruitbodies and mated
in the interfertility test through the methods of Miles et al. (1966) and Ohira (1977),
respectively. Dikaryosis and common-B heterokaryosis were judged by the occurrence of
clamp connections and pseudoclamps, respectively. For scanning electron microscopy of
hymenial structures, samples were prepared by the method of Nakai and Ushiyama (1974)
and examined with a JEOL JSM-U3 scanning electron microscope at 15 kV. The strains
used are deposited in the Tottori Mycological Institute Culture Collection.

Results

Morphological comparisons. The two species differed in color of the pileus and
shape of the stipe. Pleurotus citrinopileatus strains had bright yellow pilei, whereas those
of P. cornucopiae were pale brown. The stipes were branched more often in P.
citrinopileatus. 1In both species, a floccose-membranous veil was observed on fruitbodies
only when they were very young (Fig. 1). At first, the veil entirely covered the primordium,
but disappeared as the fruitbody grew. The veilar hyphae were 5-12.5 ym in diam,,
smooth, hyaline, thin-walled, and clamped (Fig. 1, inset). The size of basidiospores from
the cultivated fruitbodies of P. citrinopileatus was 6-9 x2-3.5 ym. These were shorter and
narrower by about 1 ym on the average than those of P. cornucopiae, measuring 7-11 x 3-
5 um (Table2 and Fig. 3). The cheilocystidia had one or (rarely) two filiform, thin-
walled appendages in the sterile gill-edge of P. citrinopileatus (Fig.2), and also in P.

Table 1. Fungal strains employed

Fungus Strain No. Locality or source
TMI-30150 Hokkaido, Tokoro-gun, Saroma-cho
TMI-30151 from Hokkaido Forest Products Research Inst.
Pleurotus TMI-30152 from Hokkaido Forest Products Research Inst.
citrinopileatus TMI-30153 from Hokkaido Forest Products Research Inst.
TMI-30154 from Hokkaido Forest Products Research Inst.
TMI-30155 from Hokkaido Forest Products Research Inst.
CCBAS-463 Moravia, Czechoslovakia
Pleurotus . .
cornucopiaeV CCBAS-464 Rkutino, Bulgaria
CCBAS-465 Primorsko, Bulgaria

D These strains were provided by Institute of Microbiology, Czekoslovak Academy of Sciences.
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Fic. 1. Longitudinal section of fruitbodies at early stages in Pleurotus citrinopileatus (stained
with fast green). Immature gills (G) were covered with a floccose-membranous veil (V)
that was continuous from pileus (P) to stipe (S). Scale bar=0.5 mm. The inset shows veil
hyphae at high magnification. Scale bar=10 zm.

F1G. 2. Scanning electron micrograph showing cheilocystidia (c¢) with a filiform appendage
(arrow heads) bearing a mucilagenous globule (M) in the gill-edge of Pleurotus
citrinopileatus. A basidium (arrow) with four sterigmata is also seen. Scale bar=5 ym.

Table 2. The size of basidiospores from each strain of Pleurotus citrinopileatus and
P. cornucopiae

. L )
Fungus Strain No. Size of basidiospores (average)'
pm
TMI-30150 6- 9x2-3.5 (74x238)
TMI-30151 6- 9x2-35 (7.4x3.0)
Pleurotus
itrmopileatus TMI-30152 6- 9%2-35 (7.7x3.2)
TMI-30153 6- 9x2-3.5 (7.0x2.6)
TMI-30154 6- 9x2-35 (7.2x2.6)
Total 6- 9x2-35 (7.4x28)
CCBAS-463 7-11x3-5.0 (8.5x3.7)
Pleurows CCBAS-464 7-10x3-4.5 (7.9%3.7)
cornucopiae
CCBAS-465 7-10x3-5.0 (8.2x4.0)
Total 7-11x3-5.0 (8.2x3.8)

Y100 basidiospores per strain were measured.
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Fic. 3. Dispersion patterns of basidiospore
size of Pleurotus citrinopileatus (full line)
and P. cornucopiae (dotted line). The
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cornucopiae.

The morphological characteristics observed agreed well with those of P. citrinopileatus
(Singer, 1943 ; Vassilieva, 1973 ; Parmasto, 1987) and P. cornucopiae (Pildt, 1935;
Romagnessi, 1969 ; Phillips, 1981 ; Hilber, 1982) previously described in the literature.
Thus it was possible to distinguish the two taxa on the basis of the difference in the pileus
color and the basidiospore size. '

Interfertility tests. Both P. citrinopileatus and P. cornucopiae were tetrapolar, as
shown in Tables 3 and 4. The recombination of incompatibility factor B was recognized
in P. cornucopiae (Table 4), and also in P. citrinopileatus (data not shown). Interstrain
pairings among monokaryotic isolates derived from four dikaryotic strains of P.
citrinopileatus and three dikaryotic strains of P. cornucopiae were carried out (Table 5).
The dikaryotic strains of P. citrinopileatus were compatible with each other and with those

Table 3. Results of pairings among 10 monokaryotic isolates of Pleurotus citrinopileatus (TMI-
30150) in all possible combinations

AlBl A2B2 AIB2 A2B1
1 5 6 7 2 8 9 3 10 4
1 neo— — - + + + - - -
5 — — — — — — —
AlBI * * +
6 — — - - + + + - — -
7 - - - = + o+ o+ - - -
2 + + + + - - - - - -
A2B2 8 + + + + — - - -+ - -
9 + o+ o+ 4+ - - - - - —
3 _ —_ —_ — i — — _
41B2 +) +
10 - — — — — - - — - +
A2B1 4 — - — - — — — 4+ + -

D+ bilateral dikaryosis; (+), common-B heterokaryosis; —, no clamps.
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Table 4. Results of pairings among 12 monokaryotic isolates of Pleurotus cornucopiae (CCBAS-465) in
all possible combinations

AI3BI2 A8 BI3 AI3B13 A8 BI2 A 13Brec?
1 5 2 6 3 7 9 4 8 0 112
1 —2 - _ — — — — _ —
AI3B12 o7
5 - - + o+ - - - &« - - =
2 — - — _ _ _ _
A8 BI3 ot oo+t
6 + o+ - - - - = - - + o+ o+
3 - - - - - - - + o+ - - =
AI3BI3 7 - - - - - + 4 - -
9 - - - - - - - + o+ - - -
4 — _ — - _
A8 BI2 ) + o+ o+ + o+ o+
- ® - - + o+ - - + o+ o+
10 - - + 0+ - - - + o+ - - -
A13Brec 11 - - + + — — — + + - — —
12 - - + o+ - - - + o+ - - -

D Recombinant B factors.
2+, bilateral dikaryosis; (+), common-B heterokaryosis; —, no clamps.

of P. cornucopiae from Europe. Further, a common A factor was recognized in TMI-
30153 (P. citrinopileatus) and CCBAS-465 (P. cornucopiae).

Fruitbodies produced by the crosses. The crosses between P. citrinopileatus and P.
cornucopiae fruited normally on sawdust - rice bran medium at 20°C. These fruitbodies
had yellow pilei like those of P. citrinopileatus, and the size of their basidiospores was more
or less intermediate between those of the parents (Figs.4, 5; Table 6). The average
basidiospore size of the crosses was closer to that of P. citrinopileatus. Basidiospores of the
crosses readily germinated on agar medium and formed monokaryotic mycelia. Dikaryons
resulting from matings between compatible monokaryons produced fruitbodies whose
pileus color was either yellow or pale brown.

Discussion and Conclusion

Morphological characters such as the color of pileus and the size of basidiospores have
been considered to be significant in separating P. citrinopileatus from P. cornucopiae
(Singer, 1943, 1986 ; Hilber, 1982). However, the strains of the two species used in this
study were fully compatible with each other, and a common 4 factor was recognized in P.
citrinopileatus (TMI1-30153) and P. cornucopiae (CCBAS-465). Furthermore, the result-
ing crosses formed normal fruitbodies bearing basidiospores which were able to germinate.
These results indicate that the two species are conspecific. Thus the morphological
characters considered to separate the two species may be genetically controlled and have no
value at specific rank. The author considers the morphological differences between the two
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Table 5. Results of interstrain pairings of monokaryotic isolates from four strains of

Pleurotus citrinopileatus and three strains of P. cornucopiae

Fungus P. citrinopileatus P. cornucopiae
Strain No. | TMI-30155 | TMI-30152 | TMI-30153 | CCBAS-463 | CCBAS-464 | CCBAS-465
e R RN IR NEN o> | 2DT TS |IZ 2N
Incomp. | M @ @ |9 W QW [(Q" @ Q S R - R R R R
factors |+ m v [ © v © [N o N SIS RS IR RS R VNGV
NI I X XIS X YW YNNI N
S| AIBL | 74 + + )+ + + + ]+ + + R o S o Bt s e o e e S o o
S| A2B2 |+ + + + [+ + 4+ + |+ + + ++ + |+
E'AIBZ e B e I s + o+t
B A2BL |+ 4+ + + |+ + + + |+ + + ++ A+t
vmnA3B3—++“+++ + + + + ]+ + )+ +
S| A44B4 |+ + + |+ + + + |+t
S| AIB4 + b+ e e o e S e S S
=] A44B3 | (H 4+ + -1+ + + ++ 4+ + |+ ++ +|+ + + +
a | A5 B3 )+ + + + + 4+ + |+ + + F )+ F+ 4
S| A6 BS | + + + + + 4+ + |+ ++ + |+ + + +
P. citrinopileatus <
§A535+++ ++++|+ ++ +1+ + + +
= | A46 B3 | + + + + +++|+++ 4+ |+ + + +
el()qA7B6++++++++—1—+—+——(j
§A887++++++++—+—+
E’A7B7++++++++++++
[_1
§A988 + 4+ + 4+ 1+ + + +
v | AI0B9 | + + + + | + + + +
§A9B9  E
O | AI0BS | + + + + |+ + + +
P. cornucopiae
§A11310++++
w | AI2BI1 | + + + +
§A11811++++
O | A12BI0 | + + + +
D 4, bilateral dikaryosis; (), common-B heterokaryosis; —, no clamps.

taxa to be significant at the varietal rank. Because the name P. cornucopiae has
nomenclatural priority, P. citrinopileatus should be treated as P. cornucopiae var.
citrinopileatus. The varietal name has been published formerly by me as P. cornucopiae

(Paul.) Roll. var. citrinopileatus (Sing.) Ohira (in Nagasawa, 1987).

Acknowledgments : I thank Dr. M. Semerdzieva of Institute of Microbiology, Czekoslovak
Academy of Sciences for providing cultures of P. cornucopiae, and Dr. E. Parmasto of
Institute of Zoology and Botany, Estonian SSR Academy of Sciences, USSR, for the

specimen of P. citrinopileatus.
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Fic. 4. Dispersion patterns of basidiospore size of TMI-30150 (Pleurotus citrinopileatus),
CCBAS-465 (P. cornucopiae), and the crosses between them : full line and m (average)=
TMI-30150 ; dotted line and @ =CCBAS-465 ; chain line and O =crosses.

F1G. 5. Dispersion patterns of basidiospore size of TMI-30153 (Pleurotus citrinopileatus),
CCBAS-465 (P. cornucopiae), and the crosses between them : full line and m (average)=
TMI-30153; dotted line and @ =CCBAS-465 ; chain line and O =cross.

Table 6. The size of basidiospores of Pleurotus citrinopileatus, P. cornucopiae, and the
crosses between them

. . )
Strain No. Size of basidiospores (average)!
um
Parents
P. citrinopileatus TMI-30150 6- 9x2-35 (7.4x2.8)
TMI-30153 6- 9x2-35 (7.0x2.6)
P. cornucopiae CCBAS-465 7-10x3-5.0 (8.2x4.0)
Crosses
TMI-30150(3) x CCBAS-465(4) 6- 9x2-40 (7.6x3.1)
TMI-30150(3) x CCBAS-465(3) 6- 9%x2-4.0 (7.4x2.8)
TMI-30150(1) x CCBAS-465(3) 6- 9x2-45 (7.9x34)
TMI-30153(2) x CCBAS-465(4) 6-10x2-4.0 (7.2x2.9)

D 100 basidiospores per strain were measured.
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