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Abstract: The decline in pine mushroom (7Tricholoma matsutake) production is closely linked to the aging of pine
forests. Aged forests that produce 7. matsutake can be managed to maintain productivity through forest tending practices.
However, unfounded concerns regarding oil emission during forest practices hinder the management of pine forests,
further decreasing the production of 7. matsutake. This study assessed the amount of lubricant emission during forest
practices and determined whether the emissions are harmful to 7. matsutake growth. Three types of lubricants were
selected: two commonly used chain oils (mineral chain oil and biochain oil) and one synthetic engine oil. The oil
emissions were quantified by measuring the amount of lubricant that scatters and drips during chainsaw operation.
Then, the amounts of oil that are deposited onto the soil and that penetrate the soil were calculated through a simulation
of the forest tending operation. Based on the calculated amount of oil, three concentration levels were selected,
and their inhibitory effects on the mycelial growth of 7. matsutake were evaluated. According to the simulation
results, we applied mineral chain oils at 8.16, 4.08, and 1.36 nl/l; synthetic engine oils at 7.98, 3.99, and 1.33 nl/l;
and biochain oils at 8.52, 4.26, and 1.42 nl/l. To assess the effects on mycelial growth, we prepared a T. matsutake
solid medium with and without oils. No significant effects on 7. matsutake growth were observed. These results
suggest that the perceived risks of oil emissions during forest practices may be unfounded. This finding could alter
perspectives on forest practices, particularly those related to 7. matsutake production, potentially leading to increased
mushroom production.
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Figure 1. Oil emission experiment during chainsaw operation simulation; (A) array of 33 filter papers used to collect
scattered oil droplets, (B) close-up of filter paper after the experiment showing oil spots.

A Aol A HIAL AL 2 dpe] B
570 A It A Ee] EHEE 290 Wk A
e #7148 AEAL o] AT HE

2 Axstel 2 Ao UET AW oU] LS o] §3
wiAle] H7ke oode] Eulg Aahet.

o o 4

2. REF 7t HX|o|M SolF WYY £F

[=] o
AlEdlelds S A 74 2

£l
N
rr
Al
=
e
ol —
2
>
>
0%
o
)
mz
i_:l‘
Fu
r
o
jf
>.
M
)
i,

o2 Seksorelo 2 e o ot gl 4145
Atk o] FFE wldFstr] 9J81e] Tricholoma matsutake
media(TMM) ZAHElX|(1L 7] 20g glucose, 20g agar, 1.5g
yeast extract, 1.5g soytone) (Kim et al., 2005)E A3
on, 2alo] FRe] et HEAR wxo] Brhsigrh

S F=7F wFol7] wizol TMM HAuj=|(1L
715 20g glucose, 1.5g yeast extract, 1.5g soytone)o]| 2
< H7}3t 3 serial dilutiong AMEdL] H R i S
Alzstsck @ o] A7 97e] TMM oluj7] 20meE
TMM AR R] 180meof 3 7ksto] Ao-§ wiAl & wHE31
t}. TMM X HjR]+= 0.1N9] NaOHS} 0.1IN9] HCIS AN
sfo] pHE 522 Wa F & 2Ao|q 2] WAo]
Al ol Gk |z %] &7] wj&of(Minami, 2017) 121°C

off Al 152 aEatste] #HE2] HA|(90x15mm)of 15~20

#59] 7PgAeE Tmm D23 037
915 TMM TAHIAZ $7
ujoFstelTh. ol AXE IAMAL wja]ol A 2

5°C 27 o= ufgataieh MigdE 7o = 30 1t
Ao Fol oAte] S Selsoint sl Wy o R
= 50| FAHAS 89lo A mm @2 ST F| Bt
S AT EAEAS 98] IBM SPSS Statistics 26
gotelon, 7k SAYER 2o 97 A2l tol A
ZFof 3] ANOVAL} Duncan AFSEEA-S AA5FAT)

—= =2

d4o

I

o

ot

Zda ol pEk

xJ_,—E

——

1. & 77| A EP‘*OHAPI 227 ¢

% 7HE7) AlEEold & AEHE vA HAE

Foto] AAkeE 2 Aokl Jﬂ?h} FZ QA= Table 1| 2

Table 20| LJEFWH u}9} Zhc)h mjAbE @ QloFo] HF o 4]
o] 5HE Fet 17]2] #AE3F0]0) 0.0277~0.0342g°] L
S u(Table 1), A4H LU 2 AlEH A 582
ZoF 179 AEF0]o] 0.0806~0.1227g0| % THTable 2).
Algdlold A5 v o R g vfx|of A2 A ¢l
A, AU FZ AALst] fls Bk =2
9 99lo] uik W HAFOZ 0.02, 0.06 L 0.12gS
A7kt

20209 9-2jutete] Wt JEE2L 165.2m7/hao|H,
& 7HE7] 2ol Agst7] el Bt d=F49 17491
41.3m°/has wojWitta 71438kt Solito] A
745 2ol of#=o] Slof =7} LE#ZI%
o] Mun et al.(2014)0] B3t HE 2
19 2F7s3F M o] Ak = At
£9221.93m’°0 2 3o ha @ TQ
shoict o] w, 1Y LEATES 6A1%F
3t THMun et al., 2014).

A AAIGE 7120 W2 Thas 2HY Al 1

i

rTorg

& o2 e
>
lolﬂJLr:ioﬁnE
o % g2 e Of

qu

=)

oy
D:Erlc:::
>0 By

N
R~
o
s o

oyt
A N
o)

ne
o
i
\]
ol



7 Aol A8 2R §

o|(Tricholoma matsutake (S. Ito & S. Imai) Singer) wA}F A3l

s FF 425

Table 1. Statistical information on dispersed oil including the number of filter papers used during a simulation of chainsaw operation
for felling and pruning, the average amount of oil scattered per filter paper over S minutes, and the corresponding standard error.

Number of filter paper

Average amount of oil

(g/filter paper-Smin) Standard error

Cluster 1 18
Cluster 2 20
Cluster 3 16
Cluster 4 12
Cluster 5 12
Cluster 6 11
Cluster 7 22
Cluster 8 21
Cluster 9 24

0.0328 0.0013
0.0342 0.0018
0.0306 0.0017
0.0277 0.0025
0.0278 0.0012
0.0199 0.0009
0.0298 0.0014
0.0277 0.0006
0.0277 0.0008

Table 2. Statistical information about oil droplets dispersed during chainsaw operation simulation for logging and pruning, including
the number of filter papers used, the average amount of oil dropped per filter paper over 5 minutes, and the corresponding

standard error.
Number of filter paper Average amount Of oil Standard error
(g/filter paper-Smin)

Cluster 1 15 0.0930 0.0090

Cluster 2 13 0.1135 0.0108

Cluster 3 17 0.1184 0.0158

Cluster 4 21 0.1227 0.0179

Cluster 5 21 0.0929 0.0084

Cluster 6 22 0.1226 0.0161

Cluster 7 11 0.0806 0.0089

Cluster 8 12 0.1168 0.0164

Cluster 9 9 0.1010 0.0140
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Table 3. Oil concentrations for three oils during a simulation of chainsaw operation.

Results of simulation Mineral chain oil

Synthetic engine oil Biochain oil

(g/1filter paper-5min) (nt/L) (nt/L) (nt/L)
0.02 1.36 1.33 1.42
0.06 4.08 3.99 4.26
0.12 8.16 7.98 8.52
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Figure 2. Average mycelial growth measured at 30, 60, and 90 days after exposure to different oil treatments: mineral chain
oil (M), synthetic engine oil (S), and biochain oil (B). (a, b, ¢ and d are results of Duncan post-hoc analysis).
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