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Macrofungal diversity in broad-leaved Korean pine forest in the Changbaishan

National Nature Reserve
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Abstract: Macrofungal diversity in broad-leaved Korean pine forest was investigated in Changbaishan National Nature
Reserve. Sampling survey method was adopted to obtain the basic data of species composition and community structure in
different plant communities with Pinus koraiensis. The interval of two released collection surveys is about fifteen days. Five
plant communities were divided according to references and the compositions of plant species. They are: Ass. Quercus
mongolicus + Pinus koraiensis + Picea jezoensis var. komarovii, Ass. Pinus koraiensis + Acer mono + Quercus mongolicus,
Ass. Pinus koraiensis + Acer pseudo-sieboldianum + Tilia mandshurica, Ass. Pinus koraiensis + Acer ukurunduensis + Tilia
amurensis and Ass. Pinus sylvestriformis + Pinus koraiensis + Albizia kalkora. The fungal specimens were identified with
morphological taxonomic methods and deposited in the Herbarium of Mycology of Jilin Agricultural University ( HMJAU).
In order to assess the macrofungal diversities in the different communities and compare their differences, index of species
richness (R1, R2), species diversity (N1, N2, H') and species evenness ( E) were used to analyze all the collected
data. The results showed that; (1) 238 species of macrofungi belonging to 90 genera of 44 families were identified ; among
them, 100 species were ectomycorrhizal, 135 were saprophytic, and 3 belonged to other types. (2) The endemic species of
each plant community occupied from 38.03% to 49.41% individually, and the common species occurring in all the plant
communities shares 5. 81% —7.04% ; such a result indicates that the habitat heterogeneity existing in broad-leaved Korean
pine forest of Changbaishan National Nature Reserve contributes a lot to the spatial distribution of macrofungi there. The
species richness index (R, , R,) , species diversity index (NN, , N, and H') and evenness index ( E) are different from each

other among the plant communities. The Ass. Quercus mongolicus + Pinus koraiensis + Picea jezoensis var. komarovii has the
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highest species richness index and species diversity index; while the Ass. Pinus koraiensis + Acer mono + Quercus
mongolicus gained the highest evenness index. (3)There are two fruiting peak seasons for the macrofungi each year, the
first fruiting peak occurrs during the middle and late of July, species of Mycena, Marasmius and Russula were common in
this period; the second fruiting peak occurrs during the first ten days of September when Mycena, Inocybe, Clitocybe and
Hebeloma were the dominant genera. The saprophytic species occupied 89.09% of all the species occurring in the 1*
fruiting peak and the ectomycorrhizal species were more common in the 2™ fruiting peak. Such a result could give some
predictive informations to the mushroom hunters. From the view of fungal conservation, the Ass. Quercus mongolicus +
Pinus korainesis + Picea jezoensis var. komarovii is the key and ideal zone for in sifu conservation, which needs to pay more
attention. The best way to preserve mycorrhizal species is to preserve the living trees they associated with, and the

preservation of diverse woody debrises may play an important role in conserving saprophytic species.
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QZLHA Pinus koraiensis Sieb. et Zucc. + 4, KM Acer mono Maxim. + ZZ 154k Quercus mongolicus Fisch. ex
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Maxim. \Z4M-#y Ulmus laciniata (Trautv. ) Mayr i i Deutzia sp. .tz ¥ Corylus mandshurica Maxim. et Rupr.
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mandshurica Rupr. et Maxim. #f 7% . B} 2 B # 4N I8 6 K Wk Acer mono Maxim. | 1648 #i Acer ukurunduensis
Trautv. et Mey. . &4 T Corylus mandshurica Maxim. et Rupr. . Jg #{ T2 F Euonymus pauciflorus Maxim. | 3¢ 3K
Viburnum sp. #6224 Lonicera chrysantha Turcz. .25 Ribes sp. . FLBR T Schisandra chinensis( Turcz. ) Baill.
11575 Vitis amurensis Rupr. | Tl Acanthopanax senticosus ( Rupr. et Maxim. ) Harms. \ KW, Equisetum hiemale
L. .JEM& ¥ Carex siderosticta Hance . Ji T JiME Bk Actinidia kolomikta ( Maxim. & Rupr. ) Maxim. | [1| #fF
Brachybotrys paridiformis Maxim. ex Oliv. \J5EHE B 55 Bk Athyrium multidendatum (Doll. ) Ching . J¥ % ¥ Digitaria
ischaemum ( Schreb. ) Schreb. ex Muhl. \P§¥E Galium sp. ZEFE P4 AR, WEETE HEIAREKR L2 , K55 E ik 80% , Bf
BB 90% —95% .

@ZLH) Pinus koraiensis Sieb. et Zuce. + {EAEMR Acer ukurunduensis Trautv. et Mey. + %#% Tilia amurensis
Rupr. BE7% : BR @ BEFhINA B R M8, Acer pseudo-sieboldianum (Pax) Kom. $7ffi##k Acer triflorum Kom. .75 H& 1k
Acer tegmentosum Maxim. | {8 AR % Acer mono Maxim. | 5% 7 #f Quercus mongolicus Fisch. ex Turcz. . 35 BE
Phellodendron amurense Rupr. kM T F Euonymus bungeanus Maxim. \Jg#{ B.F Euonymus pauciflorus Maxim. |
¥&F Corylus heterophylla Fisch. et Trautv. %It 1L Philadelphus schrenkii Rupr. \J8 i Deutzia sp. | FLAN
Acanthopanax senticosus ( Rupr. et Maxim. ) Harms. | [1j #j % Vitis amurensis Rupr. | 7. Bf T Schisandra chinensis
(Turcz. ) Baill. | £%#H Bupleurum scorzonerifolium Willd. \ /KW Equisetum hiemale L. \2E8T & ¥ Carex callitrichos
V. Krecz JGEBE B 55 Bk Athyrium multidendatum (Doll. ) Ching  J¢. % ¥ Digitaria ischaemum (Schreb. ) Schreb. ex
Muhl. \F&% Galium sp. G HE W) 4 A B, WBF & T ARE R AT 35 20—25m, ER BB E B, BHE L REY
60% —70%

QK A Pinus sylvestriformis ( Takenouchi) W. C. Cheng et C. D. Chu + £L#) Pinus koraiensis Sieb. et
Zucc. + [Li#] Albizia kalkora (Roxb. ) Praina #£% : (R @B FSMAAE 1L Populus davidiana Dode . {8, KA Acer
mono Maxim. iR &4 Acer pseudo-sieboldianum (Pax) Kom. .ZXJHE Ribes sp. . Ji B ir Mkt Actinidia kolomikta
(Maxim. & Rupr. ) Maxim. \FE{EZ. A Lonicera chrysantha Turcz. 5T & B Carex callitrichos V. Krecz  5¢H]
Bupleurum scorzonerifolium Willd. 211§, , % & w BE 210 95% —100% . MY ABUAER K By 2400 1,
RAMREANRIX, F AT EZH
2.2.2 A[FEHEYEE T EORBLE W YR A BRI S5

B T AR ERB P ASEF AR MR EARMEAEY AR ERZER, SEORFE KB EY R
R R B BB TE R T LA B SRR BB R AR 784k, BV R B LI I8 A 1 ST A 22 B) 7
TE—E MIHH R

2R 1 ME 1 ATLE W S MiEiE P KRB B YR B 2 7RI : (1) LA R S RIS 58
O.Q. @ @MEH KB E T S E ) Ll 53514 5. 81% 6. 17% 5. 88% 5. 68% F17.04% , UiBA 5 Fia ¥ #f
BHRBEIEF ZHMEAN ERE—E 2R, X EEZSSHEYRE P REEARNERE X; (2) HYH#F

http ://www. ecologica. cn



17 3 BAd/R KRB WL RE IR ARRR R SR 4553

®1 EMHARESHEEMRES KEARFENAR

Table 1 Compositions of plant communities and macrofungi community in broad-leaved Korean pine forest

MIBEERIL b ik m T et

T f plant
ypes of pan Representative species of macrofungi in different plots

communities

Agrocybe praecox ( Pers. ) Fayod; Armillaria ectypa ( Fr.) Lamoure; Bjerkandera adusta ( Willd. ) P. Karst. ; Boletinus
spectabilis ( Peck ) Murrill; Artomyces pyxidatus ( Pers. ) Jilich; Ampulloclitocybe clavipes ( Pers.) Redhead; Clitocybe
infundibuliformis ( Schaeff. ) Quél. ; Clitocybe odora ( Bull. ) P. Kumm. ; Lepista flaccida ( Sowerby) Pat., ; Gymnopus
acervatus (Fr. ) Murrill ; Gymnopus alkalivirens ( Singer) Halling; Rhodocollybia butyracea (Bull. ) Lennox;Collybia iocephala
(Berk. & M. A. Curtis) Singer, Trametes versicolor (L. ) Lloyd, Cortinarius annulatus Peck ; Cortinarius pholideus (Fr. ) Fr. ;
Cystodermella cinnabarina (Alb. & Schwein. ) Harmaja;Daldinia concentrica (Bolton) Ces. & De Not. ; Favolus arcularius
(Batsch) Fr. ; Galerina marginata ( Batsch) Kiihner; Gymnopus dryophilus ( Bull. ) Murrill; Pseudocraterellus undulatus
(Pers. ) Rauschert; Humaria hemisphaerica (F. H. Wigg. ) Fuckel; Hygrocybe conica ( Schaeff. ) P. Kumm. ; Hygrophorus

RBO

hypothejus (¥r. ) Fr. ;Hygrophorus lucorum Kalchbr. ; Inocybe avellanea Kobayasi; Inocybe calamistrata (Fr.) Gillet;Inocybe

maculata Boud. ;Laccaria proxima (Boud. ) Pat, et al.
Amanita hemibapha (Berk. & Broome) Sacc. ;Amanita pantherina Gonn. & Rabenh. ;Amanita verna (Bull. ) Lam. ;Amanita

virosa (Fr. ) Bertill. Suillus pictus (Peck) A.H. Sm. & Thiers;Boletus chrysenteron Bull. ;Calocybe constricta (Fr. ) Kiithner
ex Singer; Hygrocybe virginea var. virginea (Wulfen) P.D. Orton & Watling ; Clavaria miyabeana S. Tto;Artomyces pyxidatus
(Pers. ) Jiilich; Pseudoclitocybe expallens (Pers. ) M. M. Moser; Clitocybe houghtonii (W. Phillips) Dennis;Clitocybe odora
(Bull. ) P. Kumm. ; Clitocybe phyllophila ( Pers.) P. Kumm. ; Gymnopus fuscopurpureus ( Pers.) Antonin, Halling &
Noordel. ;Cortinarius nitidus (Schaeff. ) Fr. ;Cortinarius turmalis (Fr. ) Fr. ;Galerina heterocystis (G. F. Atk.) A.H. Sm.
& Singer; Ganoderma applanatum (Pers. ) Pat. ; Geastrum saccatum Fr. ; Hebeloma sacchariolens Quél. ; Hebeloma sinapizans

O]

(Fr. ) Sacc. ;Hygrophorus hypothejus (F¥r.) Fr. ;Hygrophorus lucorum Kalchbr. ;Inocybe auricoma (Batsch) J. E. Lange;
Inocybe calospora Quél. ; Inocybe cincinnata (Fr.) Quél. ; Inocybe geophylla (Fr.) P. Kumm. ; Laccaria laccata ( Scop. )

Cooke ; Laccaria tortilis ( Bolton) Cooke,et al.

Clitocybe candicans (Pers. ) P. Kumm. ; Gymnopus confluens ( Pers. ) Antonin, Halling & Noordel. ; Coltricia montagnei
(Fr. ) Murrill; Cordyceps nutans Pat. ; Cortinarius alboviolaceus ( Pers. ) Fr. ; Galerina pumila (Pers.) M. Lange; Geastrum
triplex Jungh. ; Hebeloma sacchariolens Quél. ; Panellus serotinus (Pers. ) Kithner; Hygrocybe chlorophana (Fr.) Wiinsche;
Inocybe asterospora Quél. ; Tremella mesenterica Retz. ;Kuehneromyces mutabilis ( Schaeff. ) Singer & A. H. Sm. ; Lycoperdon
Pe) perlatum Pers. ; Marasmius cohaerens ( Alb. & Schwein. ) Cooke & Quél. ; Merulius tremellosus Schrad. ; Mycena epipterygia
(Scop. ) Gray; Hypholoma fasciculare ( Huds.) P. Kumm. ; Peziza vesiculosa Bull. ; Pholiota spumosa ( Fr.) Singer;
Physalacria lateriparies X. He & F. Z. Xue; Pleurotus pulmonarius ( Fr.) Quél. ; Polyporellus burumalis ( Fr.) Karst. ;
Polyporus varius (Pers. ) Fr. ; Pseudoclitocybe cyathiformis (Bull. ) Singer; Russula cyanoxantha ( Schaeff.) Fr. ; Cotylidia
komabensis ( Henn. ) D. A. Reid; Suillus bovinus ( Pers.) Roussel; Trichaptum abietinum ( Dicks. ) Ryvarden; Xylaria

hypoxylon (L. ) Grev. , et al.

Amanita subjunquillea S. Imai;Armillaria mellea (Vahl) P. Kumm. ; Clavulinopsis corniculata ( Schaeff. ) Corner; Clitocybe
phyllophila ( Pers. ) P. Kumm. ; Collybia cookei ( Bres.) J. D. Amold; Cystoderma amianthinum ( Scop.) Fayod;
Cystodermella granulosa (Batsch) Harmaja;Entoloma clypeatum f. clypeatum (L. ) P. Kumm. ;Exidia glandulosa (Bull. )
Fr. ; Gymnopilus penetrans (¥r. ) Murrill ; Humaria hemisphaerica (F. H. Wigg. ) Fuckel; Hydnum repandum L. ; Hygrophorus
) eburneus (Bull. ) Fr. ; Inocybe geophylla (¥r.) P. Kumm. ; Irpex lacteus (Fr.) Fr.; Lenztes betulina (L. ) Fr. ; Lepiota
cristata (Bolton) P. Kumm. ; Marasmius maximus Hongo ; Mycena pura (Pers. ) P. Kumm. ;Hypholoma fasciculare (Huds. )
P. Kumm. ;Arrhenia epichysium (Pers. ) Redhead, Lutzoni, Moncalvo & Vilgalys ; Oudemansiella mucida (Schrad. ) Hohn.
Panellus stipticus ( Bull. ) P. Karst. ; Pholiota terrestris Overh. ; Pleurotus ostreatus ( Jacq. ) P. Kumm. ; Poyoporus badius
(Pers. ) A.B. De;Psathyrella gracilis (Fr. ) Quél. ;Russula foetens (Pers. ) Pers. ;Russula sanguinea (Bull. ) Fr. ;Suillus
subaureus (Peck) Snell,et al.

Armillaria mellea (Vahl) P. Kumm. ;Ampulloclitocybe clavipes (Pers. ) Redhead, Lutzoni, Moncalvo & Vilgalys; Gymnopus
dryophilus (Bull. ) Murrill; Cystodermella cinnabarina ( Alb. & Schwein. ) Harmaja; Daldinia concentrica (Bolton) Ces. &
De Not. ; Entoloma rhodopolium ( Fr.) P. Kumm. ; Phaeolepiota aurea ( Matt. ) Maire; Hebeloma vinosophyllum Hongo;
Hericium erinaceus (Bull. ) Pers. ; Hygrocybe flavescens ( Kauffman) Singer; Hygrophorus lucorum Kalchbr. ;Inocybe praetervisa

E311[6)) Quél. ;Irpex lacteus (Fr.) Fr. ; Laccaria proxima ( Boud. ) Pat. ;Lactarius subvellereus Peck; Lactarius uvidus (Fr.) Fr.;
Omphalotus japonicus (Kawam. ) Kirchm. & O. K. Mill. ;Lepista personata (Fr.) Cooke;Lycoperdon perlatum Pers. ;Mycena
epipterygia (Scop. ) Gray; Mycena pura (Pers.) P. Kumm. ; Phaeolus schweinitzii ( Fr.) Pat. ; Pholiota spumosa ( Fr.)
Singer; Podostroma alutaceum (Pers. ) G. F. Atk. ; Pterula subulata Fr., Russula nigricans (Bull. ) Fr. ;Russula rosacea
(Pers. ) Gray;Schizophyllum commune Fr. ;Spathularia flavida Pers. ;Suillus brevipes (Peck) Kuntze, et al.
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Table 3 Index of species diversity of macrofungi in different plant communities
FR R ZHEPERE 15 PR
YIRS Richness index Diversity index EvenneE;s
Types of plant community .
R, R, H N1 x 100 N, index
DSEPE + L1 + SR Quercus mongolicus + Pinus horaiensis + 17 sy 7 3045 61684 47742 LO042  0.9896
Picea aspemta commumty
@ELH + EAB + SR Pinus koraiensis + Acer mono + Quercus 16 earg 7 1803 60806 43720 10456 0.9899
mongolicus community
@L A + B EH + BB Pinus horaiensis + Acer pseudo- (6 o756 8440 5.0408  3.8368 10655  0.9844
sieboldianum + Tilia mandshurica community
@2_'[1‘& * XE*EW + IR . " . . 16. 9272 7.2365 6. 1008 4. 4622 1. 0449 0. 9897
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Fig.2 Index of species richness of macrofungi in different plant
communities
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