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Spatiotemporal change in ectomycorrhizal structure between
Tricholoma matsutake and Pinus densiflora symbiosis’
Chang-Duck Koo’, Je-Su Kim®, Jae-In Park’ and Kang-Hyeon _Ka3
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) Tricholoma matsutake, Songyi, pine mushroom)t AV5-(Pinus densiflora) $2]od da4sls
7h, old FEErIE ¢7] 93l Adal o] BER oA AR, oA, FF Fdo
2 FEs] AR Fol @R AA - A FREIE ZAEIGET. ol avFY s b
melo| 5o el & FAstE HyA A NAaEiRoloh, $o] HRY Fad #HES, TUH =
' avs 2o HdRrl AlE Al wep o) @R w3 A AL E e, aga
At o 2= olw] YAE EWRFEANE ZAAxe ASAZr} e F9 §4 AldsEE #e
Edo] TgMog FZo| Arl, aFAR FolFe] HFAE YE 0 £HL god, YA EE
oAty bF:, & Hele] Bz oz HQlsle] Foizt o] glo] AdEAR2] L Abolgict, o] A
F-5 Folde] ARIAIYEA Bt AR 77 #2S JAY), avnE $ole AT A=
gk o) Fholr] Bolhe BT FHSE H#K4 XAHe] ¥l AR 4 &AM theldl
93 AEEE KEdAy AE A,

ABSTRACT

To determine whether the Tricholoma matsutake (pine mushroom, Songyi) is symbiotic or parasitic to
Pinus densiflora, structural change in their natural ectomycorrhizas were examined. The mycorrhizal
samples were collected at three progressional points in the natural hypogeous colony(shiro) : colony front
edge, near the fruiting point and 20cm back. The fine roots in the colonies were typical ectomycorrhizas
with fungal mantle and Hartig net. However, the T. matsutake mycorrhizas had unique characteristics
compared to other types of ectomycorrhizas, That is, spatially the fungal mantle and Hartig net of the
T. wmatsutake mycorrhizas continued to develop along the growing tip, while temporally those
structures declined to shrink changing to black brown in the older part of the roots behind the actively
growing tip portion. However, there was no mark that the fungal hyphae penetrated into either the
cortical cells, endodermal cell layers or stele. The apical tips of the blackened roots remained alive to
form new mycorrhizas with other fungi later. Therefore, we conclude that the mycorrhiza of 7.
matsutake+ P. densiflora is rather a dynamic symbiosis that changes its position spatiotemporally as the
root grows than either a simple parasitism or symbiosis.

Key words : Ectomycorrhizas, Hartig net, Tricholoma matsutake, Pinus densiflora, symbiosis, parasit-
ism.
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Ao HFig. 7), ¥ #AMeo| Fod, 3tz
we W& AEys Zdo] HeAcHFig. 6).
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Fig. 1-6.

1. Young fruiting body(FFB) of Tricholoma mat-
sutake(Songyi, pine mushroom) and its white
hyphal colony(closed arrow) in Pinus densi-
Sflora forest soil. bar=20mn.

2. Closer view of the white hypogeous colony
(open arrow) of T. matsutake. bar=10mn.

3. T. matsutake + Pinus densiflora mycorrhizal
roots and tips(M) covered with white hyphae
(H). bar=1mn.

4. New light brown lateral roots(LR) coming
through 7. matsutake hyphal mass(H). bar=
0.5mm.

5. Actively growing 7. matsutake mycorrhizal
tip(M) in white hyphal mass(H). bar=0.5mn.

6. Cross-section of an active T. matsutake my-
corrhizal tip. Fungal mantle(FM) with thin
and clumpy hyphal mass, dark brown epider-
mal cells(EP), one to two layers of cortical
cells(C) with Hartig net(closed arrows), large
endodermal cells(ED) layer without fungal
penetration between the cells(open arrows)
and hyaline stele(S). bar=0.1mn.
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Fig.

7.

10.

4%1

Foloh arbizhe] HAEMRAA LR B-

7-10.

The close-up cross-section of an active 7.
matsutake mycorrhizal tip with thin fungal
mantle(FM), epidermal cells(EP) and cortical
cells(C) with Hartig net(closed arrow) and
endodermal cells(ED) without Hartig net.
bar=20um

. Long mycorrhizal tips(M) of T. meatsutake.

Surface of the older part in the roots is black
brown(BB) and shrunken, but with some hy-
phal mass(H). bar=1mn.

. Cross-section of the black brown part of 7.

matsutake mycorrhiza in Fig. 8. Thin fungal
mantle(FM), shrunken epidermal cells(EP)
and cortical cells(C) layers with Hartig net
(closed arrow), not-shrunken endodermal cells
layer(ED) with no hyphal penetration(open
arrow), pericycle cells(PC) within stele(S).
r=20um.

Declining black brown T. wmatsutake mycor-
rhizal root(BBR) with powdery hyphal frag-
ments on the surface(closed arrow). How-
ever, most of the root tips(open arrows) are
yvellowish, live and conical without fungal
mantle. bar=1mm,

S0l #22 &0 B

Fol7b AT AH ¥ °|P‘1 Fo]

) BERL

Pagez e IYFAR Agln
T EES AL 2 A Ao %—é‘%é}
sto] A AAT wAcHFig. 10). o] AN
Abeh AR | RRe 25 Ed] W e
Aoz deix o oY ¢z &z HAW
W] Ee7kAM e Fale wEHEA zelx
FERE welEde FHS 4 A2 (Fig.
10). o H2& AAE md, Hdre A0 9
o] dZM o wiRse T ARFRAM Ao}
Ao F2¥Ael ® AL ohiAdrk(Fig. 10).

3. 0|0] &£0|7} WASIYUE R #2

olml Hol7l Wl % T R-9lo & Fol
L 34 o] vS Ay FFRFelY
o F-2-o] Ald AAMYP po|x W Bl HGi9)
' A2 AR o o2 AAE A
(Fig. 11). di¥-£2] $o] ¥ el e, &
F 5 9% ekl bm HEelw 1-279
#FA 2o 2 24ckFig. 12). 99} g EAx9
Az Eaddelw AsA A qle vkd
o, Fole]l AEHE FeAA 4 UAHAx
' FEIXA zZ, o ¢4F FdE, dolkle
AE2ZA %_iﬁzéﬂ WE LH_-_(perlcycle)ﬂ ERE
2lQl Biel AbR-E ot gt

o] AbefellA ;{:qg} Y ZAE Fo] BAAH,
WA 27 zeivtm, dxd Ao Helrt wal
o}, Aolgle He ¥ 8L o E o] FASA
o2 Yelo F2o] wdddle Ax dUkFig.
13). x| gbAd3] AbEst Ax gl

4. CIg 72

Aped Adefell A auhF e Wy F2S A
Al olYA ez A 2 AR
on, @ FHedA e R FAEo] F
3] gt ck(Fig. 14). 5+ 10 - 20me] =
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Fig. 11 - 15.

11.

12.

13.

14.
15.

Revival of almost declined black brown lat-
eral roots(BBR). The end of the root tips are
live and vellowish round(open arrows) with
constriction. Surface of some part of the long
root(between the two closed arrows) was
stripped off to expose shiny light brown in-
ner tissues. bar=1mn,

Cross-section of the almost declined black
brown root. Heavily shrunken Hartig net(HN)
in the cortical cells(C) layer, but inner endo-
dermal celis(ED) layers without fungal pene-~
tration between them were not shrunken.
Stele(S) including pericycle cells layer(PC).
bar=0,1nm.

A new different type of mycorrhiza(NM) are
developing at the tip of back brown root and
active round tips(open arrow). It has a thick
branching tip. bar=1mm.

Natural coralloid mycorrhizas(CM) with pro-
fuse mycelia(open arrow). bar=0.5mm.
Cross-section of the natural coralloid mycor-
rthizal tip. Thin fungal mantle(FM), epider-
mal cells(EP) and cortical cells(C) with Hartig
net(closed arrows), One endodermal cells layer
(ED) without intercellular hyphal penetration
(open arrows), pericycle(PC), phloem(P) and
thick wall xylem(X) within the stele(S).
bar=20um.
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Fig. 16 - 17.

16. White yellow bifurcate mycorrhizas(M) synthe-
sized with Swuillus bovinus and Pinus densi-
flora seedling roots. bar=0.5mm.

17. Cross-section of the mycorrhizal tip in Fig.
16. Thick fungal mantle(FM), well developed
Hartig net(closed arrows) in the layers of
epidermal cells(EP) and cortical cells(C). No
fungal penetration in endodermal cells(ED) and
stele tissues(open arrows) including pericycle
(PC). bar=20m.
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