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Investigation of soil environments in the vicinity of
Tricholoma matsutake mycelium in Abies sachalinensis stands
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To understand the habitat of Tricholoma matsutake in Hokkaido, we investigated the soil environment in an Abies sa-
chalinensis plantation where this fungus colonized. As a result, soil pH and microbial quantity (colony forming unit; cfu)
showed lower trend around the colony of T matsutake than those areas where this fungus was not colonized. In addition,
soil temperature was maintained over 0C even in the mid-winter despite the minimum air temperature recoded below

—20C, due to snow cover on the forest floor.

(Japanese Journal of Mycology 60: 43— 48, 2019)
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7 71 < Pinus densiflora Sieb. et Zucc. HRIZAEE T 5
< & & Tricholoma matsutake (S. Tto & S. Imai) Singer
i3, TEMAEYIL L WEBEREF TR EEZ LN TY
B (NI 1977, 1978). /2, THUMRTHAR BRE
LEEBZPERDLIL (Thbdb, REER) C <
VI FEREFRESELZ TEFORRMEIT=—TH
BT unsH L, HEMEYLELT LEHNRES
T3 (HHF 2003). EFHoEEICBITZARD
B E X, N A <Y Pinus pumila (Pall.) Regel (Ogawa
1976a), 7 4 IV Picea glehnii (Fr. Schmidt) Mast.

(Ogawa 1976b), 7z & UNIZ b K= Abies sachalinensis
(Fr. Schmidt) Mast. (}H - BgH 1989) TH 5. Fh
LRI BIT BTV ¥ OEBRAEIIES LTV 57,

% F{E#F# (Corresponding author) : gisusi-seiki@hro.or.jp

MM ELEDONA T IMRE T IR IRTIE, TAHIY
MOBAE LRI D EEPOREME (FISRRE) 2
Lie d B Z EWME Eh T3 (Ogawa 19763, b).
MHES (2001) &, ALHEEEILRID b P vicBe
T, VI IrERETEHRGOBREEMRL FORR LR
FEL 7228, RIS L TRAEZTo Tk,

B~y ¥ rEERE, ANTOTY ¥y rNHERD
—E LB EES T, FOBEERIF LTS &
Frzonsd, FPFRVIE, VI TFOBELLTHESR
B nEIROBMETH 52 (Endo et al. 2015),

LB ECIIEERETH ) POEELERATH 720

BN Y ¥ rRERGIEWIERTFRENSE. £
T, EEHELIWX, VI SrREFHRINTVS Y
Y HA (RHE S 2001) T, 2011 FE495 2013 FIiZhT T,
AEOYuFRNOLBEEEFEL /-
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A, AGHEE AL HCERIC AL E 3 B THELERAY O A AR
WZH Y, BRI SESFAE Lz b Ky £k
DRI, 1952 4E12 b K= v i &8 T3 L 722054
RN HEAD o 723 TH B FTH S 2001). Abi 44°217,
HRE 142°577, BEEH 250m, MR 30~36° O R PH A S
friE L, LEEEEEY M E T 5 By B GEMMEE AR
MA) (SEH 1967) T, €k, MIRICIEZ <A HH3%
ALBHETEL (~10cm) Ebh Tz 1993 412
<Yy EREOWE Y HE UCHREME, JREALRE R
R EXFTbNAER, b Py OFEMEE T 15.9
cm, AR 510 A/ha & 7k o7z (1993 4EHE ). #
DH2000FEFT, IV TrOHREEIZE SO0
mE B E Lz & LT, T EIEER RS
HHEEAT N7z, 2011 FEOFAERFICIE, b K YAk
BRI R L, 7~ A P EORAREIE TR
LN, BHEBIIES S5cm KiiTho72. £9, HHS
(2001) A #BILz~wy s 7o [va3-1] OfE%
MEL, YuosEEZRAX [P3] & Lz ARAHT
13 2001 SELLRE, HAED L I T~V § T TEEKDIEED
ERINTWz2S, Z0RERREIITONL TV RL>
7z, 2013410 A1 HIZWE, [Yw3-1] TTEMKREE
R L7 (Fig. 1). &I, V¥ rRENR SN W
bR UMSE LT, P326ILEIZH 300~400 m (2L
BT 5RMEMZ ORI, #HzfEX Cl
BIUOC2E2&EIT. ZofmTi, AERIITY ¥ I3
HEOBHRIE% <, BRBKRELRZ EIFEBI N THRW,
TR ORRITT A Y X7 —% (AMeDAS; http://
www.jma.go.jp/ima/index.html) T, 12 H 25 H4E3
HE T PFHRIRAOC KM THER L, RERKRIT-
20CETEHS. 2B, RUFZEICBIT 2 HELORIRT—
ORI L TIX, 7 25 AELE & AFEOE
BN D, @ 0.55C/100 m 1220 %, —AHZ 06T
KT seofliz Hw &WEKX (Cl, C2, P3) ok
IR THEREEE 10 cm \IREERLERET (BRASH KN 9K F b
J—ZXMWMYy—rur Gy A7) EHWEL, 201345
HAH»5 2016 4F 4 H  ClEL b ZR&H L BEI]
R RRE, FEEHIIL 2 MERY 30 5 RIRE). ZofEE, &
EXDEETFT—FICEBREVIIFED SN o7z, —
Bl LT, P3D20144EDT—% %m~$ (Fig. 2). 13
W (B 13, MEMTOREIC L 2 HREMETOT
DbEzMFRL, <~V & R RosEE 2 Si3E L Tni
WEHEE SNz, F70, mEHIERE 8 H LI 215T %
FREEL 722N AWML 18CRITH Y, EHFE®
<Yl (TAS IR TR R D &R OH
(NS 2011, )5S 2016) (AT H FERREUT
e oY

Fig. 1.

A A i\
Basidomata occurrences of Tricholoma matsutake in the
P3 plot of Nishiokoppe study site. A: Arc-shaped fruiting
of several basidomata on 25 October 2012. B: Gathered
fruiting of three basidiomata near the standing tree of Ab-
ies sachalinensis on 1 October 2013.
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Soil temperature at 10 cm depth from forest floor surface
in the P3 plot, measured in 2014. Solid line indicates soil
temperature measured at 1 h interval in the warm sea-
sons, and at 2.5 h interval in the snow season. Dotted line
indicates daily mean temperature estimated from the data
measured at Nishiokoppe observatory of AMeDAS.



PR URSRICBIT BT ¥ rRERO Y O EBRE

RAERXPITIE, [Yu3-1) OEELERZ BRTH
FL, BRI CTHo 3P (YuzHBEARL,
SEAA D S BRAIC P VE, £, A 25T usE
N 10~20 cm % TEREHRIUZE & L7z, Table 1 IZ7R
T X512, 2011~2013 4R ICE O, BEELR LWL
IIMEISEEScm D27 Y7 I— (KEHE1L
TE##kAN44H, DIK1621) 2HVWTIEE0~20 cm
ECT5cm Ik (4Kk#), KRG 12ABEEL. RAE
X CliZ, 20114810 B 31 HICHRHE ISV AREHH#
I0mxEEHARN 25 m OREE L —FTHIWY RE
L &) ABBEOBHEBOE S L5 cm RilT
Hol. PERYMBERATHEICHIVIKEFENE
SmBRTER2AD N NV LRMO 35,
2012~2013 4EICFH 5 |, FAER P3 & MRICHEE & R
L7z (Table1). AERX C2i%, Cl 2 SFIZH 50 m B
h-frBIZHREL, 201246 B 13 HICCl L FMEkIcE
BEPERYBRFEL CL EFEBRC, 2012~2013 I
5 ERBZ IR L7z (Table 1). BRELL 2z FHd 9~
TVEZL T =5 =Ry 7 ATRELEMORLRDY
AN a—F X v IFHFIRAE VIR LEZ, Ogawa
(1976a) OFEICHE L THTIHET 5 T THRA30 B,
15CTHRRE L7

£&# B0 pH (BFH 1997), BLUTEKRS GRH
BOkGErERWEKE, w/w) 2HlE L7z HEMEM
WX, hnEE (1992) DEESEEREL, FEEREH
(AABELKRAHE) Z2HWT, @RI 1g48200
au=—EE (cfu) ZHEHB LA 2B5CTHEELITY,
WAL aou=-—%EEMBE 1 HE» S8 L 148
HIZBZgE2R A7, AREFR I —pETRDO LN
A, HEoIOS—Ab e THENE LTEEL.
Vv — U 5 MOEEEE FORBOTBHAEDE (cfu)
L7,

BohF— 2%, T2 Ve 2015 (R Attt
SR - R) 2ZHCTEN L. T3IBE0T—
¥ (pH, X%, MEHE) KOoOWTABOBRREEH
# L OB CHBARE KD, BHEERKOEHBEORE
BfTolz. ZOFKE, REHRELARFIEELAOHE
(r=-0.228, p=0.0005) %, REABELMEDEIE
HERIEOMHE (r=0.157, p=00175) 2 ZNZHRL 7.
¥72, 3SHEROFHHFEHE (C1:152H, C2:14.2
H, P3:99H) DENKEP o 22T, F—K
%228 (Table 1) # H4R% HE 10 YA D 120 Ak %
HHLBELER SWEROTFHHFEEHH (C1:
72H, C2:65H, P3:68H) nEZBAL, BEH

Table 1. Samples collected and used for the data analysis
Number of samples in the followng points
Date of cl1 C2 P3
sampling
Collected  Analyzed Collected  Analyzed Collected  Analyzed

2011/5/20 12 8
2011/7/5 12 12
2011/9/29 12 12
2012/5/16 12 12
2012/6/13 12 0 12 0
2012/7/17 12 0
2012/8/23 12 4 12 4
2012/9/13 12 12
2012/10/25 12 4 12 4
2013/6/3 12 8 12 8
2013/7/23 12 4 12 4
2013/8/27 12 8 12 8
2013/9/24 12 8

(Total) 60 60 108

(Total) 20 24 76

Samples were stored at 1.5°C for up to 30 d until use for the analysis.

Data analysis was performed using samples storede less than 10 d.
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Table 2. Correlation coefficient (upper right triangle) and uncorrelated test of population correlation coefficient (lower left

triangle)
Sample st il microbial
ampie storage Soil pH Soil moisture Sol m1c1:o ! Soil depth
days quantity
Sample storage days 0.098 0.087 0.008 -0.000
Soil pH »=0.288 —0.189 0.183 0.015
Soil moisture p=0.342 »=0.038 * 0.368 -0.449
Soil microbial quantity $=0.933 $=0.046 * £<0.001** —0.426
Soil depth ic »=0.873 »<0.001** $<0.001%*

* Significnat difference at <<0.05.
** Significnat difference at »<0.01.

ic : Impossible to calculate because the correlation coefficient is less than 1 x 107

BEAKs (r=0.087, p=0342) B L ORE A B & sk
W' (=0.008, $=0.933) OMBPRRDLNAE»o72

(Table 2). Thbb, ZTOEEIZLD, FEHHOE
WL BT — YR~ DOEBIHHIET L8 E25
Nz, RIS, £57—% % BREY, RAEXDB L ORER
Wt (RIH, #E) *AENFL LTS IRESH
AR DOWTRET L7245, V¥ — VRE TS5 E L5
HENF70, SHAERE/ V5 A M) v 7 HETH S
75 AH V=" %) ABERITV Scheffe DE EILE %
To7-.

3% pH &, #AEX P3 T 5.3~6.8 (F356.2), C1 T 6.2
~77 (B35 7.1), C21x53~76 (FH6.7) &4, P3
OTaNEIZBWTCL C2 X ) b FEIKD - 72 (Fig.
3, Table 3). Thofliix, FH (1967) DML GE
3t B, B8 DT pH5.29) ICHARTEWHEE o7
A, SHIEEERCOFEBERE B (kTR
ITMRERERY 1955) ThHD, FREROTEIZETH
LEBYSRELLEZOND, FERERICBITZE
BEZLiCpHZIRET 2L, CLOAAELEVHRED
H5h (Fig. 3), ABRMBTLORETIIPIOAEE
REWIFED LN (F—FIIRL TWwiw).,

TEAS (BAE w/w) 1X, P3A719.9~47.8% (F
282%), Cl»164~359% (F3523.8%), C27%°
13.6~49.5% (F3275%) T, P LT ClMHFE
& » o7 (Fig. 3, Table 3). ki, FREX DT
Ko EFBFERACTRELLZEZ S, ClOARNET
BOHDH LI EVRBEINDN, LERBRTIIEEEIZ
BEBEhdholz, FRERICBIIAFEETLICIEK
FERETLE, RBVPTRBICARAERICE W EME
HoHhiz (Fig. 3).

TR (cfu) i, P3470.3~92.4x10° (F5 7.9
x10°), C1 #%1.2~93.6x10° (¢35 18.5x10°%), C2 »%3.6

~83.6x10° (*F3521.2x10°) T, P FHARIENro 7
(Fig. 3, Table 3). FWEX O LBEMEYE % AR
WMHTHBELALZS, PZOARNH CEVYDHSE
LARBENSY, ZERBTRAEEEIRB SIS
ol EENOLETIE, 3RER L b HEMEDE
BERBICEL, B R2EBAP L (Fig. 3). 2ORI,
THLYRADY ¥ DO uTRENERERRE
Bi5.
3EHOT—4 (pH, L8ky, LEMEY) 20
TEREICOWT, FhEhoMBREEE pH ERED
MAB DRI T RCTHETHY (Table2), HEEL
KRG B X OHAENEOBEAIRE S .
DEDXHIZ, P FrFevHowysysroduiot
HpH B L UMAENER (cfu) &, <Y &5y REEHKS
DOEL Y bEVEEFRD SN ohiE, Ko7 s
TUYRTHRES N T AEIE—FT 5. 2720, dil
BORAEEWZEIFROENT VA0, 5%, FEEG
L L THBRETAIZEIFETING, /2, 20X

Table 3. pH, moisture, and microbial quantity (cfu) of
soil in each sampling point in the sutdy site

Mean value and significance in

Sampling  Number each parameter of soil
point  of samples - mlio(i:/; ) Chux 10
Cl 15 71 a 238 a 185 a
C2 18 67 a 275 ab 212 a
P3 57 62 b 282 b 79 b

Different letter indicate significant differences between
sampling sites (Non-parametric Kruskal-Wallis test).
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Fig. 3. Soil pH (A), soil moisture (B), and soil microbial quanti-

ty (C) at different soil depth in each sampling point in
the study site. Different letters in each column indicate
significant difference between soil depth in each sam-
pling point (Scheffe’s multiple comparison test at p <
0.05). Number of samples used for the analysis was 5 for
Cl1, 6 for C2, and 19 for P3, respectively. Bars are means
and errors are SDs.

) HEBUANCD, BB R T4 VI FORY F S
HOFEFIR (Vaario et al. 2011), EERE S /AN
BLFESIESKO Y ¥ r HFA M OFEHF (Endo et al.
2015) HEBEDLERFTHILPEENSD,

BMNOT A=< IRTIE, VI rBEO-OORE
WICETAMAENERL TS (NI 1978, & 2003,
wHH 2016). 41%, dLEEO N F2YHSIBWT,
VST OEFTRECE L -REEHE2ERTAZL
T, TEpH BLUOWEYEOEMETL, vV ¥ro
VEERRFEFBERICH L CHRED LTI LR

RYLEDRDS.

il

AEO—EIE, BHKEAZR 0V =7 MR
WEIRE RBFHT 2 7-00OBMERE] & LTiTo 7.

AR IBEE R STV E, AR
BS54k 7 RERABETFAREIIEIRE
BWFEIholz, RELTHEETS.

m =

BB B2 ¥y BEMOEEEIEET 50
2, VI TrORBENRELNS b KoY ALK CTAREDS
s oot BRELREL, REEKO TR
EHB L, ZORRE, Vi raRELZVHkbO T
BICHART, YuBEATiEpH B L UBAME (cfu)
DEFMENERD R SNz T, AR E -
20CTE2THLDOD, HRERIIEZIZEDLNLTWALD,
HEEE T OCULETHBE SR TV,
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