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Comparison of mycorrhizal fungi associated with Pinus species
in cultural characteristics and artificial mycorrhizal synthesis
on Pinus thunbergii seedlings”.

Jong Kyu Leel), Hoon Yong Lee! and Sang Yong Lee?
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FRo ®u B BE #2d9] dSA viue ATHFA g AUF BERde &
A€ ARAT AUFR 2T 0 AZEAE AU dded, WAE AFAA AAF

WA (Ln73/92)& PDAANA, Paxillus sp.© FDACIA, WA (FRI91017)& Hagem:l A ]
A, "}“1 ] FZFES MPHIA A Aol F33AT. 2Ty pHE 2 w2 A diF £
FIFEL 25CAA Aol Fzsdoy =HLHA(FRIII004¢ Pt1)2 30T/ HALEH L,
pHE ﬁJﬁA FH w2t M RE dgdZe|ge] ol27174A HF pHIF dESATh AR
o M3ste Ba9Y FHE 209 FFA wet dgi oy A9 R xylosed H7HE wjA] o
My RE @219 A#o] Baksigct. 7‘“*-?_ KNOs; %+ asparagines AM3sle £F71 231
urea® 71 WA A9 BE F2dol AHsA R #IdS HFHZA AFHFsA
2 A% ZEHAQ Pt1FFT /L gte d3Hor #2328 FAstd JATZY

oEE 344
AAQY 54U F7AL dAHe s € BAE Aol a2 Gy od) Ad #2

gAualol Jebdehi & Nomarski interference microscope® ##adte] Eu4 ¥ FAHE fungal
mantle? 24 Zd AP Hartig netS F93E .

ABSTRACT

This experiment was carried out to compare the cultural characteristics of mycorrizal
fungi associated with Pinus species, and to form mycorrhizal association with Pinus

1) 7ZAL4dstn ARt Agxgay A9 5 A8F: Forest Resources Protection, Division
of Forest Resources, College of Forest Sciences, Kangwon National University,
200-701. Korea.
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thunbergii by artificial inoculation of these fungi. Mycorrhizal fungi tested showed great
variations in cultural characteristics. Most fungal isolates was best grown on MP
medium, except PDA for Lepista sp.(Ln73/92), Hagem for Rhizopogon rubescens(FRIS1017),
and FDA for Paxillus sp.(Pa60/92). Optimum temperature for these fungi was 25T,
except 30C for Pisolithus tinctorius (FRI91004 and Ptl). The range of pH conditions
favorable for these fungal isolates were also variable from weak acidic(pH5) to weak
alkalic(pHS&). Utilization of the carbon sources for these mycorrhizal fungi was different.
Fructose, glucose, and maltose were all utilized well, while xylose was not utilized
generally. Mycelial growth on the media supplemented with potassium nitrate was better
than those on other media with urea, asparagine, or peptone as a nitrogen source, and
the poor growth was observed on the media with urea. Pisolithus tinctorius(Ptl) among
7T mycorrhizal fungi artificially inoculated for the mycorrhizal synthesis on Pinus
thunbergii seedlings in the test tube containing a mixture of peat moss-vermiculite(2:1,
v/v) formed mycorrhizae successfully after 3 months. P. tinctorius formed branched and
unbranched roots covered with thick fungal mantle and radiating external hyphae.
Mycorrhizal root cross-sectioned by hand, stained, and observed by Nomarski
interference microscope showed typical characteristics of ectomycorrhizae: fungal mantle
on epidermal cells and thick Hartig net hyphae around cortex cells.

Keywords : ectomycorrhizal fungi, cultural characteristics, Pinus thunbergii, mycorrhizal synthesis,
Pisolithus tinctorius
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Table 1. List of the ectomycorrhizal fungi used in this experiment

Mycorrhizal fungi Isolate No. Korean name Symbiotic species/Collection sites

Lepista nuda Ln73/92% uizEdtgolM Al Pinus sylvestris, P. rigida
/Sapporo, Japan

Paxillus sp. Pa60/92 S Al P. strobus /Asahikawa, Japan

Rhizopogon rbescens

2 A
Suillus bovinus FRI191040 g4
Lyophyllum shimeji ~ FRI91043 A
Pisolithus tinctorius FRI91004 A L)s
Pisolithus tinctorius Ptl Ly

FRI91017Y  <wA
a2EWA

o

o] =]

>

>

New Zealand

P. thunbergii /Siga, Japan
Kyoto, Japan

P. densiflora /Seoul, Korea
Japan

¥ Ln 73/92, Pa60/92.

and Ptl isolates were supplied by the Department of Forest

Science. Faculty of Agriculture, Hokkaido University. Sapporo, Japan.

b

FRI91017. FRI91040., FRI91043, and FRI91004 were supplied by the Department of

Forest Microbiology. Forest Research Institute, Seoul, Korea.
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Table 2. Composition of culture media

FAZ % AERTY F2H4"

Aok JEFS d2¢ES 44 10, 15, 20, 25,
30, 35T 238 LWLl Hlatein
FARFEE ZAAAT. pHE FANAZE
IN HCI# IN NaOHE AME3dtd pH4olA
pPHOZLA 2% MPHiAol 228 AN
FU% Wyoz #IRSE AFHL 25T e
ol wFaEA 30uit ERsgen 2 A
de A ¢ uEon ST

G293 2499 FFHol e F2F BB
Ze gAagd wz)9 £ peptone

[0
Sta L Ao
2+ sucrose, maltose, xylose,
glucose 2 fructose(100g/£)E& At&3tit}.
g Aag9d diAY ASde dadez
sucrose(100g/ 0 )& BYg Foz HArledn
A4 02 peptone, urea, potassium nitrate
(KNO3), ammonium sulfate((NH4)2S04) 2
asparagine® AMSSIATh #2TE HEF plates

arabinose,

Culture media PDA

Composition \

FDA Hagem Hamata

MP YPGA  MMN

Carbohydrate source(g/L)
PDA (Difco Co.)

dry yeast

yeast extract

malt extract 5.0
glucose 20.0
peptone

39.0

Mineral nutrients(g/L)
NH4ClI

KH2PO4 0.5
(NH4)2HPO,
MgS04 - TH20
FeCls

CaCls

NaCl

Vitamins(pg/L)

thiamine HCI

Agar(g/L) 15
pH 5.0

oo
OO

—O OO
U1CJ'1 otin

15

5.0

20.0

— =
—oo
oo

1.0 0.5

0.15

0
2
0.5 5
m (1% sol.) .gmﬂ (1% sol.)
0

15 15 15 15

PDA= Potato Dextrose Agar.

FDA= Ferry & Das,
YPGA= Yeast extract Peptone Glucose Agar.

MP= Malt extract Peptone Agar.
MMN = Modified Melin Norkans medium.
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Table 3. Composition of plant nutrient solution

macro g/l micro mg/100me( X 1000)
CaClz 0.277 Fe(Sequestrene 330 chelate) 441
K2504 0.218 KCl 186
MgSO4 - TH20 0.246 H3BO3 77
KH2POy4 0.314 CuSO04 - 5H20 6
MnSQO4 - 4~5H20 38
ZnS04 - TH20 29
(NH4)6Mo07024 0.9
NasMoOg4 - 2H20 1.693

[Plant Physiol. 89:169-173(1989))
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Mycelial growth(cm)

Mycorrhizal fungi

Mycelial growth of mycorrhizal fungi associated with Pinus species on
various culture media. Abbreviations for culture media are as follows;
P=PDA, F=FDA, M=MP, H=Hagem, Y=YPGA, N=MMN. Measurement time of
mycelial growth after inoculation: Ln73/92 and FRI91043: 10 days, Pa60/92,
FRI91040, FRI91017. and FRI91004: 20 days. Pt1: 30 days.
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Mycorrhizal fungi

Effects of temeprature on the mycelial growth of mycorrhizal fungi
associated with Pinus species on MP medium. Measurement time of
mycelial growth after inoculation; Ln73/92 and FRI91043: 9 days, Pa60/92,
FRI91040, FRI91017. FRI91004, and Ptl: 21 days.
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Fig.3. Effects of pH on the mycelial growth of mycorrhizal fungi associated with
Pinus species on MP medium. Measurement time of mycelial growth after
inoculation; Ln73/92 and FRI91017: 6 days, FRI91043: 9 days, Pa60/92,
FRI91040, FRI91017, FRI91004, and Ptl: 24 days.
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Fig.4. Effects of carbon sources on the mycelial growth of mycorrhizal fungi
associated with Pinus species on MP medium. Abbreviations for carbon
sources are as follows:; M=maltose, F=fructose, S=sucrose, G=glucose,
F=fructose, X=xylose. Peptone was supplemented as a nitrogen source at
the concentration of 10 g/!. Measurement time of mycelial growth after
inoculation; FRI91043: 7 days, Ln73/92: 14 days, Pa60/92, FRI91017,

FRI91004, and Pt1: 28 days.
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Fig.5. Effects of nitrogen sources on the mycelial growth of mycorrhizal fungi
associated with Pinus species on MP medium. Abbreviations for nitrogen
sources are as follows: PN=potassium nitrate, PT=peptone, AP=asparagine,
AS=ammonium sulfate, U=urea. Sucrose was supplemented as a carbon
source at the concentration of 100 g/!. Measurement time of mycelial
growth after inoculation; FRI91043: 7 days, Ln73/92: 14 days, Pa60/92,
FRI91017, FRI91004, and Ptl: 28 days.
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Fig.6. Dissecting microcsopy of Pinus thunbergii ectomycorrhizal root formed by
artificial inoculation of Pisolithus tinctorius(Ptl). (A) Branched or
unbranched roots. (B) Magnified branched short roots with radiating
external hyphae(arrow).
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