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Influence of pre-hole specification and zigzag arrangement
in lag screw joints with steel side plates
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Development of new wild-type Flammulina velutipes varieties (II)
Generation and selection of new strains using mononuclear mycelia
derived from parental strain cells

Seiki GISUSI, Shozo YONEYAMA, Sayaka YOSHINO-SAITOH, Tomonori AZUMA,
Ryo HIYAMA, Mayumi TSUDA

X—U—K:x= ) FFy, B, Yu 7T RN, S4EF, AT

1. [XL®IC

T )X 7%, ENEEENRVSZVEHEO
ZCHEMKIIBE N EFEIN T DY, BIfE, AT
B CAEESNDI T ) XX 0% THAR) SR
NOHMENEEAETHDLINY, WEOT ) XX 77
XN BE T, WO EFITREEE, TEiERg
B2 LT DY, ALIEE LR A0 TE AR AR e SRR
% (LLF, #REERR) 2BFE L7129, RARDOIEHE - il
WA ATHEERT ) XX X REEICITEHA SN
TWb, dbiEEOHKE L, BAERMT ) % 71
(2 ZEFEOT ] LI, = /%27 L35 E
WNT, G TORBNTEENH25FEL L — &
DAEFENMTOIIE L TWDY, Fi2, fhoExo
EPEENOBAM T ) XX B ALZWE W)
EAL, AR ) X & OBRENESO Z 56 72 i
FEFHROEENH 5,

AFERD TIE, ARG Z AW T v & AR
RO &Rk 21T > 72, Afa Tk, # (=
) BESRIED O OREREEE (—8) BERIE (A
NTa ) EHOCTEREEKOER & ®kE
ITolfRE2WRET D, *AT U FEHWEZ
RELE AR, BLEEOREZ 02 Tk Z &R
HrrEsn s,

F9, FER234FE (20114 ; LR TH23) X 91
T WexAANT e M EHOCTER LB

DFMRFT ATV, H23IT 508, MRERAFE L T D %
FoNT s NSRS U 72 BEAREE O Je s e
MWEBRFT Lz, ST, Bl moETrHEB LY
7u N T A NRKFRAANT B N D EKEE
HUEKEITo72, F2, R4 AT MEZTD
REEE ORI REEZBME LT, Y2 b7 TR
k726 OB SR AR SR ALEE 2 3R A 7z,

2. ERAE

2.1 HEEMBSIUREE/ROIER
2.1.1 H23{EHEHROBRE

H23~25 (2011~2013) Fl7'm M 7T X Mgk
XA NTm b & B ORI R A AR L T
EHY L7 RS oS R 2 R Lz, £7,
H23~25 (2011~2013) FOFIEHERT —Z 2> BT
BRI ES A48 R 4 AE) @ik L
7= (BIR) .
2,12 H23DBEHERURRMN O DEREL
BREFZEME L CORBEERZRFTT 2720, MR
RAFLTCWAHBFICHBEL 7= 7' 1 7T X MK
DRANT 1 N O Z MR LT,

(1) HfpriFv92-04 (LLF, HfprilZZ&#s L CTFv92-04

DEHIZFET) BFAR AR

EA (B1XR) 26753471 FoRi#t
(PNA1~9) LB (BIR) 26753471

(HREERBR S 5555075 )



Development of new wild-type Flammulina velutipes varieties (II)
Generation and selection of new strains using mononuclear mycelia derived from parental strain cells

Bk I/ Xa5HEE%®

Btk B G HhRaE Rk 5%
Fv92-04 A (A1B71)+ B (A2B2) Fv92-04 XRECEHE
Fv09-01 C(—-)+D(—) Fv09-01  BF4EHE, JB)IITH, 20094
Fv82-03 J (A3B3) + K (A4B4) Fv82-03  Ep4EE#, fBJIIT, 19826
H234E ik (Ak) ™! A(A1BT1) + 823# (——-) Fv92-04  3EI#E; A45, A59, A87
H234E ik GkA) 823# (——) + A (A1B1) Fv82-03  3EI#k;45A, 59A, 87A
H234E 4k (Bik) ™ B (A2B2) + 823# (——-) Fv92-04 67 #k;B45, B60, B72, B81, B87, B93
H234E ¥k (kB) ™' 823# (——) + B (A2B2) Fv82-03 6 #k;45B, 60B, 72B, 81B, 87B, 93B
H234E %k (Jab) ™ J (A3B3) + 924# (———-) Fv82-03  1E%k;J23
H234E 4k (abJ) ™ 924# (—--) + J (A3B3) Fv92-04  1[%k;23J
H234E 4k (Kab) ™ K (A4B4) + 924# (———) Fv82-03  10E#;K06, K11, K15, K19, K23, K27, K29, K30, K37, K38
H234E %k (abK) ™ 924# (———-) + K (44B4) Fv92-04  10BIHE;06K, 11K, 15K, 19K, 23K, 27K, 29K, 30K, 37K, 38K
H234E 4k (Acd)™ A (A7B7) + 091# (———-) Fv92-04  3E#k;A50, A74, ASO
H23E ik (cdA) ™! 091# (——) + A (A1B1) Fv09-01  3[E#k;50A, 74A, 80A
H234F i # (Dab) ™ D (——) + 924# (——) Fv09-01  1Ei#;D38
H234E 4k (abD) ™ 924# (———-) + D (-———-) Fv92-04  1[#%k;38D
H234E ik (AK) ™ A (A1B1) + K (A4B4) Fv92-04  Fv92-04&Fv82-03MDHEMIZHER MDD K E R
H234E ik (KA) ™' K (A4B4) + A (A1B1) Fv82-03  Fv92-04&Fv82-03MD#E % HIE R D X ER R #
E274 924#38 (A2B1) + K23#74 (A4B4) Fv92-04  Fv92-04&Fv82-03MD R ELE#EK23IZFv92-04% R LXK EEL 7=
E704 K23#04 (A4B4) + 924#38 (A2BT1) Fv82-03  Fv92-04&Fv82-03M AL B #kK23IZFv92-04% RL X EEL 1=

*1: () IREH DB, RAXFITHREROBAE, F/N2XF(EHERD B FHEZ

*VRRXFIIEKRERAT 2204, MleERBEEOZ (RER) +#HAI0# (KER)

*3: HHOMEE

v hOKME (PNB1~9) TE2&R (1) IR 9HAED
HORERREIT o7, FMHAEGDEIZTOE9%em
¥ ¥ — L OPDAES 1K) Smm BB T2 2 b lef
HHRE L7o, W%, HEESNE A R
LCIZ Ty TORBERR LIz, 77 7 %R
L 7= (&5 fT s & #r 7= 72 PDA RS U 43 B, seat%,
MBI L Tr T v 7 h il LBl R 2 1572,
(2) Fv92-04 %A "7 1 |k XFy82-03 A N7 1
> N AR
BAZETH XA T ar FMORH LK (B
x) HETIHEXRANT 2 FORK (PNKI~9) T
g2k (2) IR TISHAG LY DL RBREZIT >
oo (1) CRARICHIRESER L2 7 o 72l L,
BRI ENENORBEINE T 7 v TR
FOBEEAT, Ml N R D EkE L CIEW
RELEE & LTz, RECEEA L, AR O RHE
EoICHMOREERICL TmA L, (B
PNA1 & PNK2 % xfIRER2fE, PNAUAID & 3B L 7=
FR4 IZAIK2, 3 OPNK2I 2> & 45 Bt L 7= B R 1T
K2A1)
213 SDEFHERA/NTOU FREHER
BREEME L TCORREEEZRFNT L0, =/

[HRO For. Prod.Res. Inst. N0.550, 2023]

EPE S

H23QBERA/NTO Y FDRESER

(1) Fv92-04 8 R EER
PNAT PNA2 PNA3 PNA4 PNA5 PNA6 PNA7 PNA8 PNA9

PNB1
PNB2
PNB3
PNB4
PNB5
PNB6
PNB7
PNB8
PNB9

PNA10

A1B1

A2B2

A3B3

A4B4

A5B5

A6B6

ATB7

A8B8

A9B9

(2) Fv92-04 PNA!)—X X Fv82-03 PNK 1) — X Ao R B

PNK1

PNK2

PNK3

PNK4

PNKS5

PNK6

PNK?7

PNK8

PNK9

PNA1 PNA2 PNA3 PNA4 PNA5 PNA6 PNA7 PNA8 PNA9 PNA10
A1K1 [ A2K1 | ASK1 A10K1
K1A1 | K1A2 | K1A3 K1A10
A1K2 | A2K2 | A3K2 A10K2
K2A1 | K2A2 | K2A3 K2A10
A1K3 [ A2K3 | A3K3 A10K3
K3A1 | K3A2 | K3A3 K3A10
A4K4
K4A4
A5KS
K5A5
A6K6
K6A6
ATK7
K7A7
ABK8
K8A8

A9K9

K9A9

(RECTRONI-E
(EBONELNES o (REHBR TV THRER TS A oF)

ISR ERABRETOTLVELY




WA ) X 2 i O B% (E2H) MR HORZCRIE & MO TC R O/E &8k

FHERE RO IR SN0 BB
WL, oA (B, E) BT % i
BT,

Fv92-04ZPDAMEF (1 X2X1 mmFfE) |CHE,
FIRT2OHRE®R, MEL COET OB L ER
L7c, ¥ — VICWEZABKZ ImLINZ, B~y
T AT ERTY, DETEGLRERILLZ, B
WL TOETOFELHR LD, FHETIC
TGRS & ERL L, % ~PDAICHER L=, BHAL
Ty v van=—%2HR, #AENHT-k
PDATH:® L, ML T/ 7 7T OAE AR L
oo 77T B LW BRI OE R Z AW,
TRTOMAG LY TCRERBREITY, 777
DA AR LR ER 257, F7o, H23F00HE
AT N (21258) 27 A X — B
DR EIT T2,

214 7OMTSRDHEZRBOREG

HEEE R IL, Fv92-04, Fv09-01, E274, E704%
Az (B1R) .

FT, BERAMYGHK AR HIZ T4 H [R5,
Yatalase{H L ALEE (2%, 30°C, 2-3Fff) 2k v~
277 AMERBLE, ML T r h TR
MR LT-OL, FEETICHIRYIZER L,
% 2 PDAICHEFE L 7=,

FERE L 72PDAIL, 24°C &32°C, 24°C Mkt
([232°COEIRMEL (LI 24°C=32°C) ) D354
TCTEHLEZ, BELTCE Y I van=—%
B, ZNTHH-/PDATIEE®RL, MEEL T2
TUTOREEWR LI, 77T ERIBR LW
DEEREOE R E R, REROMREEIT -T2,
2.2 FIEEER &EiR
221 EEOEH

21D E R E TN ENPDAARIG - CTRE#EL, <
OHERR ZFEFE AR (555mLAEARY Fr e L o fl
HErv L, BHE320g ; VT U NBAK93g, 7
A~23g, XTHEEMIKSGY63.8%) \CHAREML, B4
FICHE RN EES D £ TH# L CHus kB o ff
EE Lo, SHERE LT, Fv92-040137%, E274
BILOE704% 45 L 7=,

222 HBEAESIUEBKRHAR

ERIFARPERICRB T DB AR T ) % ¥ 7 OfEYE
W75k (LEGHIEE) DI X OVMRREDRERAESE (CHf
i) DICHEL THEEHBR AT o 7o, FE o BKHER
HRATRICHE L TIT o 72,

223 &R

IREK T, e BART > CHREERBR 21T
VY, LB HiE T o FE AR & T P4 fE 203 o HR B R
(Fv92-04) XU @V ERRZ®K Lo, 205K,
PR U HIART O TR AT o 70, 1REEK
BLOBHERBROMREGEZE L, LEHETO 7%
I B S 5 FREEAR (Fv92-04) KD @ W BK
IR L7,
2.3 fRETEEMT

l— 7 v ktat2015) (FEREFRP—E 2L
=TT N—F) A, BRI T TR
1To7=,

3. BREER
3.1 H23EHHEMOBEER & HiEEHE
3.1.1 #HEHERIEB H L U2EE
Kt (Fv92-04) (2L ARLEGHECILEDS SV OIS
ik (38K, K38, A80, 80A, 38D) T, CEHiT
Ve BRI EE I E DS B W O II23F R T, Fv92-040
WREBE AT HHMEN o7 (BIR) , Ei#f
RELEARM CINE A T 5 &, FHAGDbEE
AENIEY CINEZD LGN, EFOESIC
SOWTHET IR b hotz (F—4
IR LTV, F7, IEMTOLEH & ChE it
DILEIZHONT, 24flAEDETIHAAEDET

o ZA miZB A D x#) xBK

1.50
X
;|; 1.00 - X@X .
S
£ y iy
2 X ¢
Ho
* 050
@
0.00
000 050 1.00 1.50
CigHh (R+)

F1E HEHBEHRIN OB ERLI-4SEHR D FHIEHER
HERUNELE) oY%

(HREERER G B55507%5)



Development of new wild-type Flammulina velutipes varieties (II)
Generation and selection of new strains using mononuclear mycelia derived from parental strain cells

EIRA HBMEHEHORBRE (HERFVI2-04 & DFEXT L)

1E1E DFER (E1E) 2E HO#ER 3EIH 2R:ER) DIER
Ligth (hS<Y) Ciftth (RF) Ligth (hS<Y) CifEtth (RF) Ligth (hS<Y) CHEtth ()
Bk n=4 n=4 n=4 n=4 n=8 n=8
IREEY EEMELT ARELT AEMELT RBLY EEMRLY IREBLEY £EMELT O REHT? AEMERT ORELT  EEHERT?
K30 0.984 1.130 0.988 1.190 0.792 0.943 0.713 0.927
30K 0.995 1.059 1.117 1.285 0.998 1.068 1.060 1.201
K37 0.994 1.058 1.004 1.007 0.972 1.047 0.952 1.079
37K 0.950 1.005 0.854 0.846
38K 1.098 1.184 1.044 1.099 1.112 1.205 0.947 1.098 1.318  ++ 1520 ++ 1.914 ++ 2359 ++
K38 1.071 1.140 0.966 1,008 1.159 1.272 0.921 1.068 1173 ++ 1273 1757 ++ 1999  ++
A80 1.054 1.072 0.619 0.607 1.173 1.202 0.666 0.701 1209 ++ 1459 ++ 1582 ++ 1792 ++
80A 1.028 1.053 0.702 0.690 1.144 1.201 0.763 0.809 0.921 1.011 1.640 ++ 1.887 ++
D38 0.983 1.039 1.039 1.033 1.104 1.131 0.518 0.489 1.056 1.127 1.275 1.338
38D 1.007 1.006 0.968 0.931 1.080 1.120 0.723 0.667 1.048 1.114 1.255 1.318
E274 0.956 1.037 0.941 1.126 1.135 1.308 ++ 1854 ++ 2307 ++
E704 1.068 1.188 0.983 1.179 1251  ++ 1.289 ++ 1.807  ++ 2075 ++
Fvo2-04(xt88) iy 1ZERFE Ty BERE Ty BRERE Ty BRERE Ty RERE Ty BRERE
g (g/EY) 140.9 5.94 92.0 22.21 141.3 11.92 126.4 6.11 111.3 14.16 69.2 36.02
HEAH 40 0.7 58 1.3 42 0.0 51 0.0 51 1.9 63 2.3
#HEREH 9 7 9 9 12 11

*1 TNENDOFIEHEBR THEBER (Fv92-04) I3 5 FRMABIE (¢/EV) BLUVEEHE (INE/HIFEBH) DLEERLT=,
*2 A+ EREINBTHEICKENIEERT (DunetECLHZ B, #EE D HIK/E#)

$F3RB HMEHEHR O BIRFTHEARIGR

BRSHERER GHE{E ~50 FH{E)

. Qf Q2 Q3 Q4
T T T
38K E274 2.64 2.91 3.00 3.18
K38 E274 2.91 2.91 3.00
A80 E704 2.75 2.92 2.58 2.83
80A E704 2.58 3.00 2.58 2.75
D38 E704 3.00 2.75 275 2.83
38D E704 | 325 [ 317 | 283 2.83

REB & L8 L CHERBE CRFHEL 1=, SREFER (S TR BID
fE(5, 4, 3, 2, NICEBMLTEHEERDT-,
Q1IN = : M zL'5, BIL3, PHohLM
Q2EBROFELS 475, ELS, 1
Q3BRDEE =5, FL3, 3T LM
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:>3.00 :<3.00

BHOMBEN—F Lotz (FT—F TR LT
AR B

LES 1 C I s U & 23 E VO 9 R (30K, K30,
K37, 38K, K38, A80, 80A, 38D, D38) (ZE274
L E704% N 2 BRI R 21T o7 (BB3KR) . 2
ST IE W A BORR I CTIRIN B 2208/ & < SRS HE
PER TV EE Z BT, 2080 T Xk IR E
(Fv92-04) (T b ~_LES M CTUL & A 0> o 72 6 i
(38K, K38, A80, 80A, D38, 38D) 5 LK NE274
L E704% 3tk LIROFABRICHE L T2,

3.1.2 2REBIRFAER (FE3XRA)

1, 23 o#iERBRIC S, B (Fv92-04) 1%
LEGHE, CHiHiE S A HENE L, WENME) -
oo MEHOEENEZEZ LNDINEKRIZIAHTH S,

Fv92-04 % xf RHE & L CEEI AT o T2 /55,

[HRO For. Prod.Res. Inst. No.550, 2023]
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322 HIBHEME (B4R)

(1) Fv92-04 H FAIFL H 1k

MEETB YD T- DR EIE L7 o T 1R PR &
L DOHEIKIT26~34 H THCREIE LT, HREERE,
ER R E AR &2 4T o 7208, T _RCAEEDFREAE
IERONTAOH TR AT LT,

(2) Fv92-04 A 71 bk XFv82-03 % AN

= IV N TR 7

321 THEONT-29ED 9 6, LEEHIT26HFE,
CHFHITII24 MK T HZEBE DLz, IEIL R
M7z (NZ7YX) BDREL, FROKARE D
o ie, R U7 Bk 2 87 72 10 AR L

HERZ R B R E & IO T AR ORI & 83K

%A, REEROKTICmZ, &bn-EEkEED
INEMHEHIKRTTSEEx 65, £72, Fv82-03H
kDN E & A9 D W REE DS L iy i I & TR
HEDE L 72 0 AR R o T2,

33 DEFHRERINTOD MO SERLEKE

BHRD RIS

33.1 DEFOSHEREEOHERR
FvO2-0455 38 -k D 2 v =—(ZE S LT AT
20ME R R 12MEIRIL 7 T > 7 B TR LIEERE 5% & f)
WrL7z, 777 %FKR LRV RMEMRY T AR
Bl L72fE SR, 4B T 027 v —TF 2,
32ADFERMNOBRAUIZORM DT A2 —THE LT
2, BSRIRT Lo, R L-REEEH 2 T
VT IER I TERR T & 72 DIEPNB6 & em01 D 151 0D A
Thol, R L7Z6ZMITNTNH321TY T
TR LT (F2R) 2, SO0 TREREIKT
(H1b) OFEENRB I, oHEE T
BT ODMERD LN, HEFHRERRAI AT B R
ORZFEHRNILLT LWL, LIRS 2 22kl
K7 AH—& LT,

AEBOALIKF-41B1 : ¢cm01, cm15, cm16, cm19
AECRI R F-42B2 : cm09, cm10, cm12, cm20

FAR H23HEERANTOVIOSER L -E OIS G BBFvI2-04& D FEXTLE)

(1) Fv92-04 B R R EL Rt

(2)Fv92-04 A/ FO b x Fv82-3 2A/NTOVFRERE#E

B LEHROSIY) CHE (RF) B LEHROISIY) CHi (2%) B USBGSIY) CHE (RF)
n=4 n=4 n=4 n=4 n=4 n=4
IREL EEHMEL U@t EEHEL IRE LY EEMERT INELT EEHERL IS EEMERT ANBHT EEmER

A1B1 No Crossed strain *? ATK1 No Crossed strain *? K1A1 No Crossed strain

ATK2 0.840  0.889 0.717 0.710 K2A1 0.837 0.858 0.552 0.521

ATK3 0.693 0.710 0.805 0.875 K3A1 0.815 0.964 1.015 1.242

A2K1 No Fruitbody ™ No Fruitbody ™ K1A2 No Fruitbody ** No Fruitbody
A2B2 No Fruitbody ** No Fruitbody ** A2K2 0.892 0.940 0.798 0.812 K2A2 0.950 1.019 0.742 0.735

A2K3 0.733 0.714 0.492 0.459 K3A2 0.825 1.020 0.976 1.220

A3K1 No Crossed strain *? K1A3 No Crossed strain *

A3K2 0.093 0.078 No Fruitbody ** K2A3 0660  0.676 0.170 0.165
A3B3 No Crossed strain *2 A3K3 0.628 0.647 0.831 0.834 K3A3 0.897 1.054 0.875 0.988
A4B4 No Fruitbody ** No Fruitbody *° A4K4 No Fruitbody ™ No Fruitbody ** K4A4 No Crossed strain *
A5B5 No Fruitbody ** No Fruitbody ™ A5K5 0.942 1.017 0.847 0.877 K5A5 0.957 1.013 0.786 0.782
A6B6 No Fruitbody ** No Fruitbody ** A6K6 0944  0.999 0.793 0.772 K6A6 0.926 1.000 0.808 0.804
ATB7 No Fruitbody ™ No Fruitbody ™ ATK7 0.896 0.924 0.724 0.750 K7A7 0.924 1.025 0.727 0.798
A8B8 No Fruitbody ™ No Fruitbody ™ A8KS 0.795 0.789 0.671 0.645 K8A8 0.721 0.699 0.552 0.521
A9B9 No Fruitbody ™ No Fruitbody ™ A9K9 0.139 0.121 0.093 0.073 K9A9 0.040  0.031 No Fruitbody **

A10K1 No Crossed strain *2 K1A10 No Crossed strain *2

A10K2 0.320  0.301 0.313 0.243 K2A10 0.361 0.344 0.289 0.241

A10K3 0.637 0.674 0.800 0.896 K3A10 0.874 1.065 0.964 1.219

AK 0.926 0.993 0.920 0.936 KA 1.025 1.231 0.804 0.947
Fvo2-04(xtHB) ¥ BERFE T BRERE
INE(g/EY) 1459 6.87 96.7 10.54
HEAK 40 0.4 56 0.8
#EE K0 14 18

*1 SEBEK (Fv92-04) 283 32 FRANE (g EV)BLUVEEMNE (INE/HIEBH) OLEERL=,
*2 No Crossed strain : XERE&ENFONLEHI DT
*3 No Fruitbody : FIERER CFERDFKELGH T

(HREERBR S 5555075 )



Development of new wild-type Flammulina velutipes varieties (I1)
Generation and selection of new strains using mononuclear mycelia derived from parental strain cells
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Development of new wild-type Flammulina velutipes varieties (II)

Generation and selection of new strains using mononuclear mycelia derived from parental strain cells
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1% 704p02 1R 704004 A1B1 A2B2 1% 704p02 R 704004 A1B1 A2B2 R 704p02 {& 704004 A1B1 A2B2 R 704p02 4% 704p04.
704pHO1 x (0] 704pH27 X X 704pH42 x [e) x x 704pH68 x [¢)
704pH03 O o 704pH29 X x 704pH43| O x x x 704pH69 x [e)
704pHO5 X o 704pH30_ O | x [ O [ O | 704pH44[_O x x x 704pH70 X )
704pHO6 x (0] 704pH31 x o x o 704pH46 x o x x 704pH71 x @)
704pHO8 X O 704pH33 (@) (@) 704pH48 X (@] X X 704pH72 X (@]
704pH11 x (0] 704pH34 x (@) 704pH49| O x x x 704pH73 x (@)
704pH12 x o 704pH35 x o 704pH50 x o x x 704pH74 x @)
704pH13 X o 704pH36 X (@) 704pH51 o x [e) x 704pH75 x (@)
704pH14 x (@) (@) X 704pH37 x O 704pH52 (e} O 704pH76 X o
704pH15| O x X x 704pH39 x 0] 704pH56 O (0] 704pH77 x x
704pH16 X (0] 704pH40 X o 704pH57 O (0] 704pH78 x (@)
704pH17 x (0] 704pH58 O (0] 704pH79 x (@)
704pH18 x o 704pH60 x (0] 704pH80 x (@)
704pH20 x O 704pH61 X O
704pH21 x o 704pH62 x O
704pH22 X X 704pH63 X (@]
704pH23 (@) O 704pH64 X O
704pH24 x (0] 704pH65 x (@)
704pH25 X O 704pH66 b b
704pH26 @) o 704pH67 x (@)
O:UFVTHR. x U5V TEL, ZHIEREE REHREFHEE TELRLRH
REHIITA2BIEA4BA I BRSNS AMRELL=,
T AA—cm01 B &K Wem09(EFvI2-040 A FHEKRA/\TOV M (KRIL3.3.150)
704pHO1 ~704pH40MD 31 R #f1F24°C—Ha=32°CTHE - HBEL 1=,
704pH42~704pHS0M 33 R IF32°CTHAE - D EEL =,
ORI IEETHEL - ER (RX35. 18K U3.5.2881)
344 Fv09-0170 b TSR MEERANTOY b o T2 (24°C 5 18 %, 24°C=32°C ; 23 %,
DRELE 32°C ; 18%)

24°CALEL T DAL T2 15 EIR P 10 RIC 7 F 7
B BTz, F7232°CHLEETE S =26 8 K
25MERIZ 7 Z o TR BTz, H23BfER AT
2 >k (PNC1~PNCI10 ; &ZHEl #4585, PNDI~

Fo6EkD T/XATFv09-01DTARTSAMNSLELELT:
FRANTOVCORERERER

PND6 ; 2HRIA6B6 ) %7 A% —L LTI DR s
T a Ly NofEIR L AR 21T o 72, 091p08IE AT A% #! PNC7  PNCIO  PND1 PND4  cmli0  cmi5
ASB5 __ABB5 _ A6B6 __A6B6 _ AIBI __ AZB2
R A5BS &I SN e B oMERITETY T > 091p04 O o) o) O o) )
_ o 091p05 (®)] O o @) ®)] O
TRRD B, TAX—OEEPRR I NI (86 T
=®D) . f#ER#H PNCE  PNC1  PND2  PND5  omi2  cml6
_ ASB5 ___ABB5 _ A6B6 __A6B6 ___AIBI ___A2B2
345 ANTOY FBEBEA~NEZ RN 091p06 10 19 ) ) 0O 0O
nEE 091p08 X x [ o[ o[ ol o
TAE—EXFER
UL EDfERZ F & O THEOREICR LTz, HAER %% PNCO  PNC2 PND3  PND6  oml9  cm20
s A5B5 ___A5B5 ___A6B6 ___A6B6 ___AIBI ___A2B2
EAmiR (32°C) 1275 &, HBKERICH~HEE 091009 O 6) 6) e} ) 6)
TR AN 2 5 B AR B LT (Fv92-040024°C ; o | O | 0 [ 0o | o [ 0o | O |

18%, Fv92-04032°C ; 90%, Fv09-010>24°C ; 67%,
Fv09-01932°C ; 96%) . —77, E274 Tl i LEL
TIEEHAEFEADE LT, E704T iﬁé{mf
Lo THEBEADE LN D EGITEVIZR O
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O: VTV THR. X : D5 TEL
FASA—PNC1~PND6IXH23 B A /T O

T AA—cm01H LU ecm09IFEFvI2-043 EFHFARA /T
AV (AR33.1508)
OIEFIEFHE MU -E %k (AX3.5.358)
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WA ) % 2 rin OB GE2H) Mk R

FO6RE T/XA5DAFANTOVIBERLRDEED

Rt a T EROER &8k

STEK Fv92-04 FTEH  Fv92-04 JTEE
BERE 24°C BARE 24C  32°C BERE
[BEIDEF
REE: ATBT 4 REE:AIBT 17 0 REE: AZBT
RECE: A2B2 4 KRR :A2B2 6 0 RELEY: A4B4
WA IZRE A 0 MAIZKER 2 1 MmA IR E R
RECATAT 0 REAA 6 3 RECATA
REC B RERE 8 RERERERET 31 4 REC B RERET
RECE KRR 0 RECRIKMERET 0 0 iﬁai*ﬁﬁm &
BRR#FAE BRRFEAE 4 HRZRY
BERERER 12 ERERE 7 36 %E&Eiﬁkﬁa
& 20 A&t 38 40 =

E274 TEK% E704 JTE#  Fv09-01
24°C B4RE 24°C 24>32°C 32°C BEBE 24C  32°C

10 REE AR 704002 3 22 26 RER:A5B5 1 0

7 REE AR 704004 2 2 1 RER:A6B6 0 0

2 MAICKER 0 4 4 MmAICKER 4 1

4 RELA 0 3 2 RELA 0 0

23 RECHFERT 5 31 33 REBIRERRET 5 1

REBIRERET 57 0 0 REBIRMERET 0 0
a#%&.ﬁm 62 ‘ 31 ‘ 33 | i’fz%fﬁﬁﬁ%
EREKRE 14 9 7 EREKREE]_10 25

e§+ 76 40 40 At 15 26

3.5 JANITSRAMAERRANTOD RBELUS
EFHERANTOY S EHLEXER
BRI

351 A MTSR FHRKEHROFIEREREZDI1

(1) >+ FREERR

Fv92-04/ILEF DN & (166.5 g/ ) 23@m<, C
Rl E (89.8 g/t ) MMEMN- T2,

(2) Fv92-04%3F X E274H1 3k

LS Gl REEREFV92-0412%F LT, 6FERE 45

BRIZAEICIENE <, Bo6e (PNB6Xcm0l) &
c06B (cmO01 XPNB6) [ZCE;#iCH A E IZINE K
™o, —J5, c0lp (em01X274p03) & pOlc

(274p03 X cm01) TIFHAIN EIK T A/hE <,
H23/0 B A "7 > b (PNB6) DAL #0
RN (BTRA) .

(3) E704XE7041=1E 4

FIRA TOMNTISAMHES LUV OEFHERA/NTO

12F kR, H14p & HA9p D2 AR XL ES H < 6 A
FRFV92-041Z LE A BTN ENMED > 72 (BBTRA)
—77, CEMTIIETOREMKTCINERAEZIZED >
72, LEsHiCLbsciy @I E O3 EE (H42p, Hdadp,
H51p) DOIEA2E/E (Hldp, H30p) Zisbk L7z,
352 7AFITSR FEHRIEMROFIEREBRZ D2

(1) *THEERE (887%&B)

Fv92-04/ZLEF DI & (111.3g/E ) , BLTVC
o E (69.2g/ 8 ) & Ko7, ET041IL
Bt o E (139.2g/ B ) 130K, CEEHi DI
8 (125.0gEY) EEhol,

(2) Fv92-0443E 1 X E704/ {64 ($7KB)

X PR AREFV92-04 (2% L C, LEGHITIX10ME K +8
FR CHBICINEN &<, IREKR CAED RN G
Mmolo, CEEMITITI0MERP TR CTINE I KOV
PESNFD

&K—l_lz))o 711_@

F7RB TONTSRAMHERME LU EFHERT /N

VRS IEHLE-REEE O EEE OV SEH LB E D F T
Lig#h (h5<Y) CiEth (R¥) Ligih (h5<Y) Cifith ()
B R E = £E = £E HEREERMT £ - HE - HE
REL g REE gy mER R mER R

cm01 X274p03  cO1p 0.893 0.904 0.982 0.947 cm01 X 704pH14 cO1H14  1.346 1.548 1.406 1.429
274p03 X cm01 pOlc 0878 0.864 0.438 0.355 704pH14 X cmO1 H14c01  1.186 1.379 1.601 1.949
cm09 x274p03  c09  0.741 0.864 1272 1.669 cm01 X 704pH30 cO1H30  1.315 1.529 1.634 1.701
274p03 X cm09  p09% 0719 0838 1299 1781 704pH30 X cmO01 H30c01 1232  1.386 1849  2.230
PNB6 x om0l BOGc 0367 0315 0292 0260 cm01 X704pH51 cOTH51  1.348 1532 1407 1.453
cm01 XPNB6 _ c06B _ 0.554 0518 0364 _ 0.325 704pH51 X cmO1 H51c01 1202  1.292 1.356  1.345
704pH14 x704p04 [ H14p ~ 0.803 0.836 1.390  1.776 cm09 X 704pH30 cO9H30 1.351  1.486 1710 1.788
704pH15 x704p02 _H15p 0884 0915 1.558 2054 704pH30 X cm09 H30c09 1.239  1.370 1905  2.297
704pH30 X 704503 LIS 0nEEO'SC/ 0102 A3/ EE 62 cm09 X 704pH31 GcOOH31 1.008  1.215 1755  2.157

704pH31 X704p05 H31p  0.890  0.956 1484 1978
Toantie2 x 704005 MR SNTTIRTGS sa9 2021 704pH31 X cm09 H31c09  1.054 _ 1.219 1.902 2338
704pH43 x704p03 H43p  0.893  0.952 1466  1.945 om19 XpmH22  o19H22  1.169 1.293 1.302 1.823
704pH44 x 704p03 H44p 0901  0.891 1505  1.964 pmH22 Xeml9 — H22c19 1018  1.052 1524 1.555
704pH46 X704p05 H46p 0900 0990 1575 2.100 om20 XpmH22  c20H22 1213 1.334 1569 1.627
704pH48 X 704p05 H48p 0872  0.935 1484 1947 pmH22 Xom20 __ H22020 1012 1.046 1206 1.221
704pH49 X704p03 H49% 0869 0968 1480  1.921 E274 1135 1170 1854 2.307
704pH50 X 704p05 H50p  0.882  0.958 1458  1.892 E704  1.251 1.442 1.807  2.075

704pH51 X 704p03 _ H51p 0903 0.909 1447 1.849

E274 0816  0.898 1345  1.760 Fvo2-04(xff8) T RERE Ty RERE
E704 0.915 1016 1.403 1.826 RE(g/EY) 1113 14.16 69.2 36.02
HEAHK 51 1.9 63 2.3
Fv92-04 (xtBB) Fty 1Z#(RE Fy RERE HEHE#n 12 11
IS (g/EY) 1665  6.44 89.8 1584
HEAH 44 15 61 3.1 GERIRL-EK
#HERE#n 8 9
GEIU-EK
(HRPERBRGH  555505)



Development of new wild-type Flammulina velutipes varieties (1)
Generation and selection of new strains using mononuclear mycelia derived from parental strain cells

X FREEHFRETO4Z % L Cid, LEGHICIXI10 1
ERRH31c09 (704pH31Xcm09) TH B ITULE MK
Mo lz, CEFHUTIZ10EHE T IO 1ERHS1c01 TIL
ENEZICEL, 3HEBEOEEHENMEDI S T-, F
WHLARICE LT, LEs I aoAAl (em0l1 % 72
1Zem09) DOULENE <, CEEHTIXH Al OUL & &
WIHR N R o7z, LEsH TEIXE O 8 H Kk
(H14c01, H30c01, H30c09, H51c01, cO1H14,
c01H30, c09H30, cOI1HS51) Z#&kL7-,

(3) Fv92-0443%E 7 X Fv92-04 i i A=

KRB RFVO2-04 12 % L C, LEFHNCIR4E k2
EAE CTHEICINERL KOEERENE -T2, ChE
i CIIAE R 2B R CULE R L OVAEFE RN A E
IZEhoTe (B7RB) .

S PREEARETO4 5% L C, LEFHCIZ4E R P2 @R
THEIZINER XL OEENENMEN -7, CHEHT
XA R 2R CINE N A IR, 3ERo Lk
hERDME Do 77,

EFHEEHICEL T, INEIZEDRD LI, &
IRAPRIC K Mg 0 &R (H1k) BRI,

FIRC TOMTSAMERBLIVREFHESRFT/NTOY
VAR L= RECE M D IR 1E

Ligth (h5<Y) CiEth (RF)

R ERRR Hik £ £

REE g BEE gy

PND2 x091p08 D2p8 1.008 1.178 2.794 3.391
PND5 x091p08 D5p8 0.463 0.427 1.754 2.000
cml12 x091p08 c12p8  0.601 0.583 2.302 2.637
cm16 x091p08 c16p8  0.339 0.303 1.315 1.253
091p08 XPND2  p8D2 0.591 0.587 1.105 1.236
091p08 XPND5  p8D5 0.562 0.545 1.083 1.212
091p08 Xcml12  p8cl2  0.604 0.594 2.161 2511
091p08 Xcml16  p8ci6  0.570 0.520 1.532 1.571
PND3 x091pH  D3H 0.257 0.203 0.000 0.000
PND6 x091pH  D6H 0.514 0.484 1.410 1.543
PNC9 x091pH  C9H 0.607 0.622 1.961 2.155
PNC2 x091pH  C2H 0.613 0.603 1.316 1.414
cml19 x091pH  c19H 0.924 0.946 2.553 2.806
cm20 X091pH  c20H 0.549 0.501 1.171 1.181
091pH X PND3 HD3 0.559 0.540 1.249 1.360
091pH X PND6 HD6 0.593 0.559 1.298 1.414
091pH X PNC9 HC9 0.597 0.554 1.136 1.277
091pH X PNGC2 HC2 0.615 0.590 1.211 1.381
091pH X cm19 Hc19 0.408 0.368 1.457 1.532
091pH X cm20 Hc20 0.569 0.559 1.271 1.491
E274 0.941 1.055 3.306 4116

E704 1.078 1.279 4.241 5.505
Fv92-04(XfHR) Ty FERE Ty RERE

INE(e/EV) 1364 24.69 32.8 10.80
HiERAK 42 0.9 61 2.1
HEE # n 8 7
ORIRL-BE%
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353 7O TSR FHERKEHROFIEREREZ D]

(1) *HHERR (B7FRC)

Fvo2-04 1 ZLEFHIE DU & (136.4g/ B ) ITRTEIZ
HENAY, CEEHICIRIERS AR AR TILHE T X3, X
B 328yt y) LKMo 7z, E274% L UET0413L
Bith, CR:iE LB 5T,

(2) fLER20F K2k (D2p8, cl9H) T, LE%
HE DU E 3K FRFV92-04 & [AZ%E Th - 7=, MISH#E
33T, LEGHI COUER L OVEESE & LR
Fv92-04 X 0 L A EITE o 72, LEFHI T L) &
INE D2 R (D2p8, cl9H) Z ik L7=,

3.54 2REIRGAER

2IREPGRBRILESRAIC R T X 9 1Z3RIZ 21T T
Feh U7, 1B BIX12BRE, 3EIBI32EK T, £
T BT > THIEABR A 1T o 72, 2l
HiX1E B OREESAT DDIEH, H2pZ& ke
AR THIEABR AT - 72,

st (Fv92-04) 1X108] B CEHECIdskss H 5 &
< (60H) WENKIL-T- (58.1g/E>) , 2[EH
B EUBEIHOLE L TIIE T ENME) > 72 2F
H ; 124.0g/t™>, 3[EIH ; 1383g/E°Y)

Fv92-04% X FREE & L CEEIMIR AT o T2/ E, 1
[A] H LES I Z B CTA B IR DS B WO E R IR &
IR0 1oy, A RATAEFEN D @O STHER D R H
iz (H30c09, cO9H30, H51p ; p<0.01, Hldp,
H30p ; p<0.05) . F7-2[FHLEHIZIS W TIXI3HE
FRHICOIH30 LS D 12 F R A3 BT U & 38 L OVEFE
BhERIE o T2, 38 HLEFHIZ 35\ TD2p8 DU &
BXOEEDRPAEEIZEN- T,

BRRBR ORI BERITZE L L TFvI2-04TH 5203,
2[61 H OHA42p & 3[R] H O 2K O FRE AR L8RS B #
DOBFRTET04& L= (58KB) .

BEFIMMCTHD Q1N & 1oV T, 3EK

(H30c01, c09H30, Hl4p) »3%fPFEFv92-04 X b 7>
72 <, H30c0923 A%, MMOIEKIENT=< R E W
IEHM7Z o7, F2 [QRHRDOE S IZOWT, 3
¥ (H30c09, cO1H30, cO9H30) H3%fFHFv92-04 kL v
<, MBI E VRS Z2WEE I TH - 72,

FHFMMTHD TQQREOREL] 220 T, %t
IV BWol4mtk (c09H30, H14p, H44p,
H51p) 7257, H42pidxtMRE704 & [F% T, fh10E
RITHRE D B<Z2WHE TH -7-, Q4D R
B IZ2OWT, 2EFk (c01H30, c09H30) 73x%ffR



WA ) % 2 r i OB GE2H) MR SRR & MO T2 R O/E &k

FI3RA TOMTSRAMAES IV LEFRERA/NTOVIMSEBLE-REER%OFH IS (ZGER ; ®EBFV92-04E D

Xt L)
1B B OFER 2E B D#ER 3E B DR
Ligih (h5<Y) ClEh (RF) LigHh (hT5=Y) CHEh (RF) Ligih (h5=Y) Cifith (RF)

BR L pe oseas mE sEpE? RE sEpE’ R sEsE’ gE sEar’ RE sEpE

H14c01 0.985 1.104 1.795 ++ 2224 ++ 1155 ++ 1.279 ++ 0.945 1.086 ++

H30c01 0.941 1.111 2266 ++ 2896 ++ 1109 ++ 1.236 ++ 1.045 1.201 ++

H30c09 1.055 1.206 ++ 2183 ++ 2791 ++ 1139 ++ 1.252 ++ 1.043 1.185 ++

H51c01 1.017 1.092 1.650 ++ 1.642 ++ 1171 ++ 1183 ++ 1.008 1.022

c01H14 0.960 0.939 1.242 1.267 1.112 ++ 1.108 + 0.964 0.972

c01H30 1.012 1.108 1.737 ++ 1.836 ++ 1.163 ++ 1174 ++ 1.023 1.075 ++

c09H30 1.060 1.141 ++ 1.638 ++ 1.659 ++ 1.055 1.036 1.073 ++ 1.146 ++

c01H51 0.905 0.896 1.514 ++ 1550 ++ 1.116 ++ 1.093 + 0913 -- 0920 --

H14p 0.964 1.130 + 2400 ++ 3.187 ++ 1118 ++ 1.221 ++ 1.041 1.225 ++

H30p 0.990 1.117 + 2294 ++ 2973 ++ 1.123 ++ 1226 ++ 1.064 ++ 1.251 ++

H42p 1.093 + 1.214 ++ 1.047 + 1.246 ++

H44p 0.959 1.116 2263 ++ 2939 ++ 1107 + 1.209 ++ 1.023 1.212 ++

H51p 1.008 1174 ++ 2226 ++ 2892 ++ 1.104 + 1.233 ++ 1.055 + 1.257 ++

C19HL 1.011 1.026 0.930 1.011

D2p8L 1.083 + 1.225 ++ 0.869 -- 1.039

E274 0.933 1.090 2427 ++ 3341 ++ 1.078 1177 ++ 1.017 1.226 ++ 0.971 1.043 1.036 ++ 1.239 ++

E704 1.024 1.244 ++ 2.460 ++ 3.361 ++ 1.129 ++ 1.245 ++ 1.036 1.238 ++ 1.101 ++ 1.190 ++ 1.044 ++ 1.209 ++
Fv92-04 (xtH8) i BERE i BERE i BERE i BERE iy BERE i BERE
IRE (g/EV) 140.7 14.26 58.1 17.95 1240 8.29 145.5 5.64 138.3 8.82 130.2 7.52

HIEAH 41 0.5 60 15 40 1.1 49 0.8 41 0.5 52 0.6
HEE Hn 16 16 8 8 16 16

*] ZNFNDFHIERER THEBERE (Fvo2-04) [T RFERIRE (g EV)BIUVEEDR(NE/FIEBH) OLEERLT=,
N HMFORBORSIIHETMEEELHSEETRT . (Dunettik(Z&DZELLLE, HEAE D HAK/Eik)
++ 1%DERETKREL, +:5%DBRETKREL, - 5%DEERETINELY, —— 1%DBEEFET/IHSLY

Fv92-04 L 0 B <, 4@tk (H42p ; xtHEE704, Hl4p,

HSRB RERABRICE T IBRMABRER H44p, D2p8 ; XfHAE704) 73%fHi & [T, o
AR (HEE | ~50 T E) FRIZR IR LD RS ARWEHECH > 72, c09H301T,

N at Q2 Q3 Q4 BB L OBk E bIzmRHii T - 72,

AR OHRER Lo amm omEx g BEGRE E ARRBROSREZER LT, Hic
H14c01  Fyo2-4 291 2.91 2.36 2.36 XA ANTE L NI AER L7 AELE B A & HS 1p,
et Fueza 210 28 2% H30p, H30¢09, Hldp, D2p8, clOHOGHiME% %o
H30c09 Fvo2-4  2.99 2.88 2.85 ] ‘

H51c01  Fv92-4  2.91 2.91 2.80 2.82 A & L7,

cOTH14 Fv92-4  2.89 2.56 2.22 2.44

cOTH30 Fv92-4  2.73 2.82 3.09 3.36 4. EEH

c09H30 Fvo2-4 | 318 | 318 3.18 3.09 WA T ) % 7 B AR A B LT, R
cOTH51 Fv92-4  2.89 2.89 256 2.56 T b A R L 7 b L M G 0

Hi4p  Fvo2-4 | 340 | 310 | 280 3.00 o ORE, AN e .

H30p  Fv92-4 294 2.81 2.78 250 i, EPERE) wERfERR S L, R

H420  E704 263 3.00 2.88 3.00 DRz 58 L CEKEIT 72,

Hadp  Fv92-4 | 3.40 3.10 2.80 3.00 H23VEH ERREE O G 21TV, 3ERE (38K,

H5lp  Fvo2-4 | 340 | 320 | 270 280 K38, A80) 3L UET04%®IE L=, %7, #i-lc
CI9HL  E704 280 2.80 2.70 2.90 RoNT T B R L - BRI v
D2p8L  E704 260 2.90 2.70 3.00 . R o

SRS B CSERRE CRF L= SR & TR0 IEEL LRSS S TIREMERR C, FRLET
G, 4,8, 2, DITERLTTEERDI-. FELEAANAT B PRZCEERRTVE, —
QUAVE=E AL, FLS, BhBALY 77, H23IZOTHE, MERIRA LTcx AT m o b,

QEBDIFELE 175, FLS, BT ZRRE DK T B L ORI RED IR T 2580 b iz,

QaBkORE: 5, L3, SFLM Geit, FAEMEICH LZEKE R AT,

CURPIFELE 455 FLS. B TRD B EEHRERE T, IR0 A E
[ ]:>s0 £ <3.00 N

(MRPEERBRG I 555507%5)



Development of new wild-type Flammulina velutipes varieties (1)
Generation and selection of new strains using mononuclear mycelia derived from parental strain cells
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— &% (Abstract) —

NIIIYBRBAMEBNEM LI=Z I TORELEHRMD
MEFRAMNEEIaL—a Yy
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&Y = R U /AR W

Properties of laminae of mature wood of Japanese larch
and stress grade simulation of glulam and CLT

Ryuya TAKANASHI, Miho YAMADA, Kazushige MATSUMOTO, Seiji WATANABE,
Yoshinori OHASHI, Wataru ISHIHARA and Takeyoshi UEMATSU
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Material properties of laminae sawn from mature parts of large diameter logs of Japanese larch (Larix
kaempferi) , such as Young’s modulus obtained by the longitudinal vibration method and twist warp, were
investigated. These laminae were sawn from Japanese larch logs from Hokkaido, Japan, and had small end
diameters of 20 cm or more (>20-cm logs) and 26 cm or more (>26-cm logs) . Laminae from >26-cm logs
were sawn from mature wood parts of trucks. Subsequently, the effects of the rough sawn size and crosscut
frequency on yield in the production of jointed laminae were examined. Additionally, simulations of stress
grades capable of manufacturing glulam and cross laminated timber ( CLT) were conducted. Laminae from
>26-cm logs had higher Young’s modulus and smaller twist warp than those from >20-cm logs. In this study, the
yield in the production of a 30-mmthick jointed laminae was maximized when the rough sawn thickness was 35
mm and crosscut frequency was once for each rough sawn lamina. The possible stress grade of glulam made of
laminae from >26-cm logs was as high as E150-F435 in symmetrical mixed-grade according to the Japanese
Agricultural Standards for glulam. The major stress grades of CLT made of laminae from >26-cm logs
corresponded to Mx120 and S120 according to the Japanese Agricultural Standards for CLT. The laminae from
mature wood parts of the Japanese larch have the potential to improve yields in the manufacturing of jointed
laminae and produce high stress grade glulam and CLT.
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Long-term bending properties of cross-laminated timber
made from Japanese larch under constant environment

Ryuya TAKANASHI, Yoshinori OHASHI, Wataru ISHIHARA
and Kazushige MATSUMOTO

BIEEEETTOH I VERKRRO KL (T1E6E
AR Bt RGN, AR B, K ke

Journal of Wood Science, 67, 65 (2021). https://doi.org/10.1186/s10086-021-01997-1

Key words : Creep, Creep rupture, Duration of load, Out-of-plane bending, Survival analysis

F—U—=F: 27 V=7, 7 V=7, wrEkece, motdhe, AR AT

ARE RS TldCross—laminated timber (CLT, HEACHEMM) ML A I TWD, CLT/ SR /VTER
%ﬁ&wotﬂﬁﬁéﬁi%ﬁfé%ﬁéLfﬁ%éhé’tﬁ§< CLTO Rt ERE 2R 5
ZENEETHD, L LCLTORMMEREICER LIEMRIZRONTWD, 22T, h7~V7kE
CLTIZ DWW, RBEES T CEMmIth TR Z1T\V, 7 U —7Mhe & im0, 7 U —
TSRS A BRI AEAT LTz, SO OHEEMXE 7 UV — 7 OFIEIZ1.49TH VO, BEMEMEE L
TETED 7 U —TMEREZ R LT, ARBFFEDIE & A L OFRERIR O Tar Bk fod B i) 1 248 K NRBR A T o
SCEME L 0 o Tm, AIFERISTORRICE D L, 70%LL EORE L UL TR O - WIRE N £
Uz, FEAEOREBRED 7 U — 7T, EMAERBRICT 2MREFOEN L0 L/ NS/l bAH T
HTTe, 74 H—YaAr b, BERE, WRBRIRENZ Y — TR 2 5B OV TR &
HThHD,

Cross-laminated timber (CLT) has been used extensively in timber construction. CLT panels are typically used
in roofs and floors that carry a continuous load, and it is important to examine the long-term loading capacity of
CLT. However, studies that focus on the long-term loading capacity of CLT are limited. To this end, we conducted
long-term out-of-plane bending tests on seven-layer CLT made from Japanese larch (Larix kaempferi) under
constant environmental conditions, investigated creep performance and duration of load, and experimentally
analyzed creep rupture behavior. The mean estimated relative creep after 50 years was 1.49. The sample showed a
satisfactory resistance to creep as a building material. The duration of load of most of the specimens in this study
was shorter than the conventional value of small clear wood specimens. Specimens had a lower duration of load
capacity than solid lumber. According to the results of survival analysis, a loading level of 70% or more caused the
initial failure of specimens. Creep rupture of most of the specimens occurred at less deflection than displacement
at failure in the short-term loading test. Additional studies focusing on the effects of finger joints, transverse layers,
and width of a specimen on creep rupture behavior are suggested.
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Shear strength of CLT with Japanese larch or Sakhalin fir
exposed to low humidity environments

Wataru ISHIHARA, Ryuya TAKANASHI, Yasuhiro KAWAAI, Yoshinori OHASHI,
Takanobu SASAKI and Ke1 SAWATA
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boiling treatment
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The objective of this study is to investigate the changes in shear strength when cross-laminated timber (CLT)
containing Japanese larch (Larix kaempferi) or Sakhalin fir (Abies sachalinensis) is used in a low humidity
environment. We applied the over-drying treatments assuming a low humidity environment and boiling treatment
(according to Notification 1446 of The Ministry of Construction of Japan) for comparison on CLT and performed
out-of-plane and in-plane shear tests. Specimens for the out-of-plane shear tests were prepared from 5-layer 5-ply
CLT, whereas specimens for the in-plane shear tests were prepared from 3-layer 3-ply CLT. Results from these
tests suggested that: (1) Out-of-plane shear strength did not reduce by the over-drying treatment. However, it
reduced approximately by 10% when subjected to boiling treatment; (2) In-plane shear strength reduced by 20% —
30% and 20% — 40% when subjected to over-drying treatment and boiling treatment, respectively; (3) The
relationship between defects observed in external appearance and reduction in shear strength was not observed.
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