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ABSTRACT

Higher fungi (Basidiomycetes) were collected from forest stands of Kwangnung Experimental Forest,
Kwangnung, Kyonggido, during the summer and fall seasons of 1976, 1984, 1985 and 1986. A total of 257
species and varieties in 104 genera were identified. Saprophytic fungi accounted for 135 species in 75 genera
while mycorrhizal fungi accounted for 120 species in 28 genera. Two parasitic species were collected and they
were root parasites. Among the mycorrhizal species Amanita, Russula, Lactarius,and species in the Boletaceae
were the dominant taxa. The mycorrhizal fungi appear to be an important component in the essential elements
needed for forest management in Korea. A reevaluation of the higher fungi previously described in Korea was
made and we report 77 higher fungi previously undescribed from Korea. This is from a single experimental

forest and suggests that there are many unreported higher fungi which play an important role in Korean

forests.

Key words: Ectomycorrhizal fungi, Fungal diversity, Saprophytic fungi.
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INTRODUCTION

A large number of higher fungi inhabit forests
in Korea and elsewhere. They play an important
role in the various aspects of nutrient movement in
the complex forest ecosystem. Saprophytic fungi
facilitate decomposition of organic materials of
plant origin, while symbiotic, mycorrhizal fungi
actively participate in the nutrient absorption by
host plants. Parasitic fungi may affect mortality of
some trees, and subsequently direct the uncon-
trolled development of the forest. Relative abun-
dance and diversity of these three groups of higher
fungi are important in the subsequent stages of
forest development. Fungal populations tend to in-
crease with the increasing age of the forest stands. It
has been routinely observed elsewhere (Miller,
1983) that diversity of fungal populations in a
forest increases with increasing age and biomass as
well as organic accumulation of the forest stand.
Most Korean forests are relatively young in age, and
in this aspect fungal diversity in these young forests
is expected to be simpler than in older stands. In
addition, the diversity should include different
fungal species (Miller, 1983) as the stand ages. The
importance of mycorrhizae in forest establishment,
nutrient absorption and suppression of pathogens
has been strongly recognized in recent years by
many investigators (Harley and Smith, 1983). Un-
fortunately, distribution and diversity of ectomy-
corrhizal fungi in these forests have not been in-
tensively investigated in Korea. Since survival and
the rapid development of young trees rely on my-
corrhizal symbionts, it is important to know which
fungi are most important, and are required by a
given tree species to enable it to reach maturity in
the shortest possible time.

The objectives of the present study were to
collect and classify higher fungi from well developed
forest stands in Korea and to identify the diverse
fungal components and the contribution of each to
the growth of Korean forests. Cultures of the more

important ectomycorrhizal species were made and

subsequent papers will record their importance in
the survival and growth of specific Korean tree

species.

MATERIALS AND METHODS

Kwangnung Experimental Forest is located in
Kwangnung (Chigdong-ri, Sohulmyon, Pochon-gun,
Kyonggido) and is a part of the Central Branch
Station of the Forest Research Institute. The Ex-
perimental Forest was established in the 1920’s and
includes sixty-year old forests of pure Pinus i korai-
ensis, Abies holophylla, Picea abies, Larix leptole-
pis, Juglans mandshurica, Quercus aliena, a mixture
of Q. aliena and Q. serrata, and Betula platyphylia,
and mixed hardwood stands.

During the summer and fall seasons of 1976,
1984, 1985, and 1986, all of the higher fungi were
collected from the forest stands mentioned above,
Whenever possible, names of trees associated with
the mushrooms were recorded to understand the
physiological functions of particular fungi in various
forest stands. Ectomycorrhizal fungi were especially
recorded for their host trees. Physiological status
of fungi was determined from literature citations
(Miller, 1982) and by cooperative work in progress
in the laboratory.

Macroscopic characteristics of mushrooms were
observed in the field while they were fresh. Some
microscopic features and chemical tests of the tissue
were also recorded whenever necessary. The col-
lected mushrooms were dried in 4 mushroom dryer
at about 45-50°C with the heat source below the
specimens and good ventilation. The dried mush-
rooms were deposited in the herbaria at the In-
stitute of Agricultural Sciences, Rural Development
Administration, Suwon and the Department of Bio-
logy, Virginia Polytechnic Institute and State Uni-
versity, Blacksburg, Virginia, Korean names of fungi

were based upon compiled data (Anonymous, 1986.)

RESULTS AND DISCUSSION

Table 1 shows the list of higher fungi collected
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Voucher Number

Date of
Caollect.

Status

Associated Physiol.
Trees

Korean Name

Scientific Name

N

o #Ju 4

Tulostomatales

KYS

-76

sap

japonicum P. Henn.

Calostoma

23t

ch
j=]
& A4

Heterobasidiomycetes

KJL653

8-21-85
8-20-85
8-22-85
9-22-84

sap

Dacryopinax  spathularia (Schw.) Martin

0OKM?22038
OKM22086

sap
KJIL406

i 2 st ] 4

Ab

viscosa (Pers, ex Fr.) Fr.
Protodaedalea hispida Imazeki

Calocera

sap

sap

F3] Fol

foliacea Fr.

Tremella

BEMBGE 16(D E%E 9%, 19874 128 387

Pc.k.; Picea koraiensis

Bt.; Betula

3 Quercus

Qc.
A

Abbreviations :

Abies holophylla

Picea abies

b.h.;

Hd.; Hardwood

»

Qc.a. ;

Pc.a. ;

Lx.1.; Larix leptolepis
Pn.s.; Pinus strobus

Quercus aliena

B

Pn.k. ;

Pinus koraiensis

in 1976, 1984, 1985, and 1986 from the Kwang-
nung Experimental Forest. The higher fungi are
listed by the classification system used by Imazeki
& Hongo (1970) and Miller (1972). A total of 257
species and varieties of Basidiomycetes in 104
genera were identified. Korean names of some
fungi are not listed in Table | because these fungi
appear to be newly reported from Korea. Most fungi
in the large mycorrhizal genera of Amanita, Russula,
and Lactarius were recorded previously, while many
or all of the species in Calocybe, Cystoderma,
Marasmius, Tricholoma, Volvariella, Claudopus, and
Geastrum have not been recorded in Korea. A mem-
ber of our team (OKM) collected Chroogomphus
sibiricus (Sing.) O. K. Miller for the first time in
Korea. According to one of us (OKM) a species of
Sparassis collected on August 21, 1985 (OKM
22060) seems to be a previously undescribed species
and the fungus is under study at the present time.

Table 2 summarizes the diversity of three tvpes
of higher fungi. Among the total of 257 species of
higher fungi, 135 species in 75 genera were sapro-
phytic while 120 species in 28 genera were ectomy-
corrhizal. Two species of root parasites of hard-
woods, Armillariells mellea and A. tabescens were
collected. More Basidiomycete root parasites may
be found but the general health of the trees would
indicate that they are not abundant. Saprophytic
fungi accounted for 52% of the total species col-
lected.

The most commonly collected ectomycorrhizal
fungi belonged to Amanita (22 species & 2 varieties),

Russula (24 species), Lactrarius (15 species), Tri-

Table 2. Diversity of saprophytic, mycorrhizal and
parasitic higher fungi collected in 1976,
1984, 1985 and 1986 in Kwangnung Ex-
perimental Forest.

Taxon Physiological Function Total
2 Saprophytic Mycorrhizal Parasitic

No. of
genera

No. of
species

75 28 1 104

135 120

2
()
w
~
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choloma (5 species), Laccaria (3 species), Inocybe
(4 species), Boletus (7 species), Suillus (5 species),
and Cantharellus (3 species). Among the 120 ecto-
mycorrhizal species and varieties Amanita, Russulg,
and Lactarius alone accounted for 53% of the total
mycorrhizal species or 25% of the total Basidiomy-
cetes collected in Kwangnung area.

There have been few records on the distribution
of higher fungi in the Kwangnung Experimental
Forest and the surrounding area. The most detailed
investigations were reports by Lee and Lee (1957,
1958, 1959). They reported a total of 168 higher
fungi from this area during a three year study. Their
list of higher fungi did not appear to be exhaustive.
For example, they listed only five species of
Amanita and four species of Lactarius and eleven
species of Russula. Due to many differences in
classification system between their list and our pre-
sent report, it is difficult to compare differences in
distribution of fungal populations between the rwo
studies.

Distribution of mycorrhizal fungi in some pure
forest stands has been studied by lLee and Kim
(1985, 1986). They collected 133 ectomycorrhizal
species in 38 genera from 8 different types of pure
forest stands in 9 locations. The most diversified
fungal flora was observed from Pinus densiflora
stands, while Larix leptolepis had simplest flora
(Lee and Kim, 1985). In the present study in
Kwangnung Experimental Forest, 120 mycorrhizal
species in 28 genera were identified. This number
appears to be quite high, considering the fact that
these 120 mycorrhizal species were collected from
a single locality. The diversified mycorrhizal flora in
Kwangnung suggested that the forests in Kwang-
nung at the age of about 60 years have developed
into a complex forest ecosystem with abundant
symbiotic associtions between fungal flora and host
trees. The general health and vigor of the trees sug-
gests that this is not only a necessity for tree nutri-
tion but a normal situation in Korean forests. [t is
necessary to maintain the deep duff and stable
organic horizons which are vital to the maintenance

of the necessary mycorrhizal symbionts.
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