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Studies on Growth Response and Ectomycorrhizal
Identification of Quercus acutissima Seedling Inoculated

with Ectomycorrhizal Fungi Isolated in Chonnam Province!
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L ¢

A2 ke BIRS THT (apical type), 7% (linear type), 4T (clavate type), &R
(diffuse type), ¥ ztv] =3 (pyramidal type), ##IA (coralloid type), IRIEE! (nodular type) 2.2 %
MEAd. HEEX e & IR F@ ol o (velvety) 3+ 2, 99 30% 9 Pisolithus
tinctorius (Pt) HE-2 IR Feltgeol 234 HES BRIIEL, 29 BWREA dd i @R

L 2% Felt®el mfe Bl 8 0. #BRER Wfdc EiRel WMILEoIW MPLY Koz Y
Zo} 28 BEES sl Az e HEE YAstdd. zwd EEEY HFES BRsds o
Hartig net7} ®& = s+ #1M (epidermal cell) 9} g2 KM (cortical cell) 7} KG#k &vl-g 3t
Z gtk FAS BES JMAz e 949 3099 BE HETE o BETIKEDS] M, EEMiaEe] 18
L EikeEst Z xol7t glodtl. Pisolithus tinctorius KJ-1 059 Pisolithus tinctorius #250 +5 %
7o fEoldx HEEARY BEitRo] Pt #250 #EREH A= wokot Pt KJ-1 MWl v Bms Al &k
I, &% FERY FHAdol: Pt KJ-19 Pt #2500 &% 2.21lmm$} 1.32mmZEA Pt KJ-1¢] Etfo] 1

58] 7Fek el Pt KJ-1, Pt #250, Lycoperdon pedicellatum, Sclevoderma verrucosumol 2}3 A H
a3 WA HEEE S Suillus granulatus®} Laccaria laccatao A Bfasd Ax o} =3k},

ABSTRACT

Quercus acutissima ectomycorrhizae were classified as apical type, linear type, clavate type, diffuse type,
pyramidal type, coralloid type, and nodular type. The surface texture of the fungal mantle at the initial stage
of mycorrhizal formation was velvety. The surface texture of Pisolithus tinctorius (Pt) mycorrhizae at 30
September was well-developed felty mantle, Yellowish white. Except Pt all mycorrhizae formed by
ectomycorrhizal fungi used to experiment were white with felty mantle. Mycorrhizae at the initial stage of
mycorrhizae formation were creamy or creamy brown and swelled with thin mantle. Transverse and longitudi-

nal sections showed radially-elongated cortical cell layers and epidermal cell with Hartig net. The transversal
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wideth of radially-elongated cortical and epidermal cells in the mycorrhizae with thick mantle on 30 Septem-
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ber did not different with the mycorrhizae with thin mantle on the initial stage. Pt #250 formed coralloid

mycorrizae but Pt KJ-1 did not although they are same species. On the mean length of linear type ectomycorr-
hizae of Pt KJ-1(2.2lmm) was 1.5 times longer than that of Pt #250(1.32mm). The total dry weight of
seedlings inoculated with Pt KJ-1, Pt #250, Lycoperdon pedicellatum, Scleroderma verrucosum were significant-
ly heavier than those of suillus granulatus, Laccaria laccata.
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Table 1. Ectomycorrhizal fungi used for the experiment, their collection sites and collection yeras.

Ectomycorrhixal Collection Collection Collection
Fungi year location forest stand

Prisolithus tinctorius KJ-1 1985 Kwangju city Pinus rigida
Lycoperdon pedicellatum 1987 Muangun, Chonnam Pinus thunbergii
Scleroderma verrucosum 1988 Kwangju city Quercus acutissima
Laccaria laccata 1989 Muangun, Chonnam Pinus thunbergii
Rhizopogon rubescens 1987 Muangun, Chonnam Pinus thunbergii
Kobayasia nipponica 1989 Kwangu city Pinus rigida
Suillus bovinus 1987 Goksunggun, Chonnam Pinus densiflora
Suillus granulatus 1990 Guryegun, Chonnam Pinus densiflora

Table 2. Physico-chemical properties of soil used for the experiment.

Particle contents Soil Organic Total P,Os Exchangeable cation
Sand  Silt Clay pH  Matter Nitrogen K Ca Mg Na
(%) (%) (%) texture (%) (%) (ppm) (me/100g)

66.7  25.2 8.2 sandy loam 4.1 3.91 0.026 43.65 1.05 10.24 3.56 2.51
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Fig. 1. Ectomycorrhizal types of Quercus acutissima.

Fungal mantle
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Epidermal Cell
1 Standard
deviation
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Fig. 2. Thickness of fungal mantle and cortical and
epidermal cell of Quercus acutissima seed-
lings inoculated with ectomycorrhizal
fungi.

1. 6:30 June, 7:30 July, 830 August,

9 : 30 September.

2. Pt#250 ;. Pisolithus tinctorius #250, PtK]
-1: Pisolithus tinctortusKJ-1, Lp:
Lycoperdon  pedicellatum,  Sg . Suillus
granulatus, Ll Laccaria laccata, Sv':
Scleroderma verrucosum, Kn . Kobavasia
nipponica, Rr . Rhizopogon rubescens,
Sb © Suillus bovinus.
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Abbreviated Terms ; Root cap(RC),
Cortical cell (C), Epidermal cell (EP),
net (HN), Mycelium(MY),
b, ¢ {scale bar=13um) .

Fig. 3a, 3b.

Rhizomorph (RM;, Apical meristem (AM),
Endodermal cell(ED), Fungal mantle(FM},
Newly growing root (NR}, Root hair(RH),
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Vascular cylinder (VC),
Feeder root (FR), Hartig
Fig. ®*af(scale bar=0.4mm), Fig. *

Non mycorrhizal root tips of Quercus acutissima seedling.

Fig. 4a, 4b. Pisolithus tinctovius KJ-1— Quercus acutlissima ectomycorrhizae on 30 June.
Fig. 5a, 5b. Pisolithus tinctorius KJ-1— Quercus aculfissima ectomycorrhizae on 30 July.
Fig. 6a, 6b. Pisolithus tinctorius KJ-1— Quercus acutissima ectomycorrhizae on 30 August.

Fig. 7a, 7b, Tc.

Pisolithus tinctorius KJ ~1— Quercus acutissima ectomycorrhizae on 30 September.

Fig. 8a, 8b. Pisolithus tinctorius #250 — Quercus acutissima ectomycorrhizae on 30 June.

Fig. 9a, 9b, 9c.

Pisolithus tinctorius #250 — Quercus acutissima ectomycorrhizae on 30 August.

Fig. 10a, 10b. Pisolithus tinctorius #250 — Quercus acutissima ectomycorrhizae on 30 September.
Fig. 11a, 11b. Lycoperdon pedicellatum — Quercus acutissima ectomycorrhizae on 30 September.

Fig. 12a, 12b.

Scleroderma verrucosum — Quercus acutissima ectomycorrhizae on 30 September.

Fig. 13a, 13b. Laccaria laccata— Quercus acutissima ectomycorrhizae on 30 September .

Fig. 14a, 14b.

Suillus granulatus — Quercus acutissima ectomycorrhizae on 30 September.

Fig. 15a, 15b. Kobayasia nipponica— Quercus acutissima ectomycorrhizae on 30 September.

Fig. 16a, 16b.

Rhizopogon rubescens — Quercus acutissima ectomycorrhizae on 30 September.

Fig. 17a, 17b. Swillus bovinus — Quercus acutissima ectomycorrhizae on 30 September.
Fig. 18. Sclerotium of Pisolithus tinctorius #250 scale bar=0.4mm)

Fig. 19. Rhizomorph of Swuillus glanulatus —
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Table 3. Seasonal changes of the morphological characteristics of the ectomycorrhizae inoculated with

ectomycorrhizal fungi.

30 June

Ectomycorrhizal Rhizomorph  Khizomorph Attached Sheath Sheath

Fungi Degree Color? Mycelia® Color® Texture

Pisolithus tinctorius KJ-1 - Y - B Velvety
Pisolithus tinctorius #250 + Y ++ YB, YW Velvety (Felt)
Laccaria laccata - A% — CB Velvety
30 July
Pisolithus tinctorius KJ-1 + + Y + + YB, YW Velvety (Felt!
Pisolithus tinctorius #250 +++ Y ++ YB, YW Felt(Velvety)
Lycoperdon pedicellatum + + W + + C(CB)  Velvety
Scleroderma verrucosum + A - C{CB}  Velvety
Suilius granulatus + W - C(CB)  Velvety (Felt}
Laccaria laccata + W + + C(CB)  Velvety (Felt;
30 August
Pisolithus tinctorius KJ-1 + + Y ++ YB, YW Felt{Velvety)
Pisolithus tinctorius #250 + -+ Y - YB. YW Felt(Velvety)
Lycoperdon pedicellatum + W - CB(C)  Velvety
Scleroderma verrucosum - w + + CB Velvety
Kobayasia nipponca - W + C(CB} Velvety
Rhizopogon rubescence - W ++ CB Velvety
Suillus bovinus — w - C(CB) Velvety
Suillus granulatus W ++ CB Velvety | Felt)
Laccaria laccata +++ w + + CB Velvety
30 September
Pisolithus tinctorius KJ-1 + ot Y + YB, YW “eltiVelvety)
Pisolithus tinctorius %250 - Y + YB. YW ielt (Vevety)
Lycoperdon pedicellatum + k w ++ CB, W  Velvety(Felt)
Scleroderma verrucosum + o+ W -4+ CB,W  VelvetyFelt!
Kobayasia nipponca W + + B, W Velvety (Felt}
Rhizopogon rubescens - W t B, W Velvety (Felt}
Suillus bovinus w + B, W Velvety (Felt?
Suillus granulatus + W + CB,W  Velvety (Felt)
Laccaria laceata 4t W + - CB,W  Velvety (Felt
Y — very rare, + . rare, —+ . medium, + + + _much, +++ ~ ! very much.

2 Y ! Yellow, W
lowish White

White, B Brown, C: Cream, CB . Creamy Brown, YB : Yellowish Brown, YW . Yel-
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Table 4. Seaseonal changes of proportion(9) of Quercus acutissima ectomycorrhizal types

Fungal Time Root  Apical Linear Clavate Diffuse Pyramidal Coralloid L\éy(;orr?.lzal
species Part Type(%) Type(%) Type(%) Typel%) Type(%) Type(%) roatrgiio/:)m

Pisolithus 6300 T» 85 14 49

tinctorius M 56 43 24

KJ-1 B 55 44 15

730 T 1.8 34 58 3.7 0.63 62

M 2.5 38 56 2.5 33

B 58 41 14

830 T 54 25 20 68

M 65 25 9 61

B 64 29 6 53

930 T 76 12 9 1.2 71

M 52 40 4 2.4 65

B 75 24 57

Pisolithus 630 T 1.5 67 31 46

tinctorius M 2.2 29 68 21

#250 B 47 52 12

720 T 38 30 31 65

M 61 23 14 39

B 86 13 20

830 T 39 34 3.2 1.6 31 72

M 55 27 2.3 2.4 1 69

B 44 52 0.14 0.32 2.3 31

930 T 27 37 0.13 0.42 35 86

M 26 41 0.11 0.26 32 83

B 47 42 0.12 0.14 10 52

Laccaria 630 T 10 71 15 2.4 37

laccata M 3.4 77 18 26

B 91 8.5 14

730 T 50 42 5.9 1.7 53

M 54 45 26

B 31 68 14

330 T 41 16 41 56

M 57 42 27

B 51 48 14

930 T 7.1 50 40 2.8 59

M 21 78 27

B 16 83 15

Suillus 730 T 2.1 72 24 1.5 31

granulatus M 51 48 17
B

830 T 3.0 80 10 6.3 36

M 59 35 5.3 28

B 68 31 27

930 T 63 16 20 42

M 86 13 40

B 21 75 34

Lycoperdon 730 T 2.8 60 34 1.2 0.9 10

pedicellatum M 40 59 0.6
B

830 T 61 38 32

M 73 26 27

B 61 38 7

930 T 58 41 49

M 41 58 41

B 24 75 15

Scleroderma 730 T 0.94 60 38 0.26 29



374 ol RS AL ol SIT Aol k] SRR fitRe) S i
Fungal Time Root  Apical Linear Clavate Diffuse ~ Pyramidal Coralloid l\;lriiorr?}za!
species Part Type(%) Type(%) Type(%) Type(%) Type(%) Type(%) ratrg?(%i()m
verrucosum M 39 60 15
B 51 48 3
830 T 35 64 30
M 25 74 19
B 20 79 10
930 T 7.1 50 40 2.8 46
M 21 78 41
B 16 83 32
Kobayasia 830 T 28 71 7
nipponica M 36 63 1
B
930 T 38 60 32
M 25 74 21
B 23 76 20
Rhizopogon 830 T 1.2 52 44 1.8 0.16 21
rubescense M 42 57 14
B 26 73 4
930 T 72 21 1.9 3.8 0.48 25
M 64 30 3.1 2.6 14
B 27 72 9
Suillus 830 T 3.6 69 27 10
bovinus M 42 57 6
B
930 T 1.2 71 22 1.3 3.1 25
M 66 33 25
B 69 30 19

Y630 : 30 June, 730 : 30 July, 830 : 30 August, 930 : 30 September.

2 T (top, about 7cm), M {(middle, about 7cm),
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pam% o},

Pisolithus tinctorius #2504+ Quercus acutissima
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