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Technological Development for Diverse Utilization of Wood Products
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Development of Utilization Tecnology for Enlargement of Wood Products Market

1.1

Development of Wooden Interior and Exterior

Parts

1.1.1
Development of Wooden Garage-Shutter
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Development of School Desks and Chairs with

Plantation Grown Softwood
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Development of Large-Scale Wooden Indoor
Playing Facilities for Small Children
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Fig.1.Wooden playing facilities(Nin'ja Box)
being assembled.
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.1.1.4

Design of Facilities for Park Using Exterior Wood
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1.2

Development of House-Building Technology and
Materials for Wooden Houses

.1.2.1

Development of Wooden Flooring Materials and
Floor Construction
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HEFEOREN, REEOEBERIAED SN T
b, TNITHVEEYDRKRICERS N LMHEEL, £
DORRICK->THEHAMYE, HFEMHE GHEEFEFORS
MAREZHIEL, ThoDMEEZEE o zKHM, KiE
ERROHLN TS,

AHARIE, BHEME BEYE HWHMGEDOMREIC
REEEHEEZETINT 270 E, SHEERM#Z 5 VIS
KEEDEEZRLWVWELEZLDTH D, HEIES
BN SHE-TEY, TALDTEERRIEIRD L
BYTHS,

(1) BMLEBIC & DEELESMOTEREMSR L
T H/REHM 220 B R OPEGILIE % 1T - 1= #F1E,
BRERM LB LT, ESAHRTHI, 185

M T60% U EDTEREENB LN,

(2) 2B—) U EIEORLE
JBHEDEI X (ETDH, EFERILETHA £
mEi%E) CTHEIO—)VI/RZEEL, EIHO

TEMERELz, TOHRE, 70— D EK

DUBEENSKEDT EHEAFARMGETHD L

TR LT,

Q) BhERBREMORE L R
RYITEADIY - FILEREME LREHMIC

SemAEREAVEREID—) UJIX, TERS

DL-45LL EDEEREE T EMMEREL R LT,
(4) RCKTHEBERIZHE T2 EEREE S EMM

BEDM L

EETRBEZPOICKEET EMMEREICEBN T

Ja—Y U EIFREBRERE L-ER K2

NEWVZEERMERELIALT S EAbh o1z,
(5) ReMEBEEHZERR ZRIEHROREL

B9 ETEKRGROKRBEICH L TERETRE

BREBDESRADHBEIABRAEKRZMAHK

L, ZTOMRETEZETo-#ER, Ehk - GREE

EFES - BEMBESIOTRTIZEVTRIFLHE

BECTHDHZ LEHRE LT,

(FER4~84ERE)

(Bz¥%%, mIF, &%, AR, BEEaesh

.1.2.2
Development of Wood-Based Wintergarden
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TEROTETC, BREAFOREFHLEFOMEZSI

ERILTVSERBDLNEFINSEE-TIND, £

D=8, BENDOFRGREEDMESHERTES

Ny Y IGRRBERNNRO o TEY, 104 —

A—TY (HUI—L) BEDFREZEZDLEN

H%

ARRE, BEEMMICETEV1 083 —H—T
VOREFEMEL, MOREXLEOBAN O AKE
TOREZEITo1=. FRHOSEENSCEEICMITT,
KB4 V3 —A—TUOOERE, BEHEHE =
KREOREL (1 ) EERTEHBHICETEHY
W—LDEERAEBEET o=, TEEMNSSEEITHIT
T, EXREORE Y 1 V3 —H—T o DHEREHER
ZiEPTHY, BRIREGEDEEMEEZAEHR
THb.

ZOHRBROBBEIUTOESY THo 1=,

(1) BHRIZKSEERDLERIE, ERAKEBOV 1 v
B—H—TUTIF, ELZEL TIRETH20°CHE
WERAALN, EHFT0C, LXIHFTHCEER
52 EMHD, LML, 0.5m/SLLEDBERMNES
i BELEEEORIRRE Y 5 EAHRE
THb.

(2) >— +rTERIEENMNCDBHNZTESEEF, —
FEERBADOMICRRZETI CETERRBRMRZS
HBZENTED,

Q) ROREEEIF, FEFIKETICZEASC L
AHY, BRICKDIEBRNRLEREEICHEART
MEWT e, ERTHLHIELGVERMHEOME
RAPRLETHS

.1.2.3

Development of High Quality Materials for
Wooden Houses with Todomatsu Medium
Diameter Logs
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.1.2.4 3

Details and Structure for a Three-Storey Wooden
Apartment House
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.1.2.5

Development of Floor Construction with Safty and

Comfortableness
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.1.2.6

Development of Technique for Counterplan of
Aircraft Noise for Houses
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Fig.1.Sound transmission loss of examined wall
and roof panels for wooden houses

A, NIRRT EATIERS I VBRI T, V-
NA T+ —THETRERBS THRBBBERDNS
EEHTORLAADNH DNT=,
BIREBEDESMHRETIE, EMERNLVERD
ANMEEETYOOEVNESSEEZRLE (1 ) o F
1=, BERMEBEXAMBTRDE, RAMBZELL
ANEVETMETH . EDESH, NERFIAD
T U0BE, MERICHT ZBEEFERTETHIC
BHZENDMNDT=,
(FR6~8EE)
(tERERASREED

.1.2.7

Technology of Producing Dimension Lumber for
Wood-Frame Construction Using Softwood Grown
In Hokkaido
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Table 1. Classify process plant and equipment investment for 2 X 4 lumber.
TAER Rl B RENORMS )i A ARE#E (N)
o s o 1 2 Including
(,l'assn) processing '_(H) . (F9) (f“) Persons  part time
machinery and equipment Total investment  Including structrues Area of structure job
WM TR 448,388 90,888 600 5 1
Sawmilling
RoHR TR 161,000 16,100 300 3
Drying
MITHE 133,524 63,000 540 6 1
Processing
B 7,574 9,000 100 3
Administration
at 750,486 178,988 1,540 17 2
Total
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Table 2. Operation cost for 2 X 4 lumber.
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TS UBERIREREERALE, 3 I
RLUEEBRAZRAEMELZ, ThbITDNT
B IFERERZF1TLY, ROERZEFT-.

2128 4 7 (RH1N286mm) T, No. biXER{A
DEENZRIE, RARMETHRLEES,
212844+ D 173% &330~410kegf/cm’IZH%T 5
BEANFONTZ, 21024 T (RE11235mm) D
No. 23R ER{A T (L2108 41 D Bh (38 & 370~430kgf/
c’IZH YT HRENFE LN,

H (FRAIMEIZ DL TIE, No. 5EtER 1K T580~690
x10%gf - cm’& Y, ChlF2128 MDY 5%
#T19~93tf/cm* DL DIZHL T 5, No. 25RERIAT
350~420 x 10%gf - cm?& 42 Y, CA(E2108 4
DX 2T 1% EB85~102tf /en’D L DIZHET S,

BHBLUILEIDR b EEE (M /m) -
Classify processing cost Cost L/3000HIRf= >+ B DHE & BAFIE & DL
= 22 903 B =
Jﬁ/k{{" 35,256 Eﬁé &, NO 5uit%§{$—ce 2 3 6{;‘7 NO 2nit"%§1$
Logs T3 6~4.3BDREENH D,
1 =
g cost BATE PEDC &b DS ERE L | BRI, B -
1R LAE 4,567 B IFREIMEICRE L T210 - 2128 ICRELBD &
Drying cost _
T TFE 3.895 Wz 5,
Processing cost . MR REIE, No. 1SRERIAD 5 B 14k L No. 45
et 16,940 . =, s
Subtotal BASKRZEROWTIRTTRIZS O PDEIRY I
FOGRUMZERRE -14,155 & YR LT, No. 1ERERIAD 5 & 146 &No. 45
ation cost exemtion .
IhEt 38.041 BRIKED z TERDKERSABICE YR L -,
Subtotal .
(FER6~8ERE)
Y 3,674 L _ . _
Administration cost (GRIEMEE, MEiteed, WME, 2R,
g 2 b 41,715 . e
Total cost MIF, BEH)
EIX | BEE- L EORERERN
Table.3 Dimensions of specimen.
N N 0 GRES  RATISA AT ARETHES 750280 M
o L—higE
Beam Height Breadth Thickness Breadth of Number of Depth of Length of
number of beam of beam of web splice plate web joint flange beam
(mm) (mm) (mm) (mm) (mm) (cm)
1 286 58 9 110 1 63 364
2 235 58 9 110 1 51 364
3 286 38 9 110 1 34 364
4 286 58 12 150 1 84 364
5 286 58 9 150 1 63 364
6 286 58 9 110 2 63 455
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.1.3.

Development of Building Technology and
Materials for Large-Scale Structures

.1.3.1

Design of Wood Bridges by Laminated Heavy
Timber
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.1.4.

Development of Construction Technology and

Materials for Public Works and Agricultural
Facilites

.1.4.1

Development of Blocks Composed of Wood and
Concrete for River Improvement Work
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Fig.1.CG simulation.
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)V b Bolt Development of Wooden Exterior Products
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Synthetic Research on Utilization of Wood as
Landscape Materials
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Fig.2. Joint of wood and concrete.
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I.2. AREMEOMERER LRTORFE

Development of Technology for Improving Properties of Wood Materials

2.1,

Development of Technology for Improving
Dimensional Stability

FRIEERYMEAAET—<EL,

2.2,
Development of Technology for Improving
Durability

.2.2.1

Study for Preservative-Efficacy for Wood

Window Members Plugged Solid Wood
Preservative
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Fig.1.Test members of Phellodendron amurense (no

treated) attacked by Tyromyces palustris.
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Fig.2.Test members of Phellodendron amurense
(plugged solid preservatives)attacked by

Tyromyces palustris.
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The Wood Qualities and Wood Processing
Aptitudes of Plantation—Grown Trees in The
Tropics

B[E, BR7o7igEdil& L TRIZM# o8
T K HFBREMIC, REBEOXKEEEM,NITH
hThY, gEUMplLE{#ond, LHL, £EL
EEMRRKOBRE/NVLTFY ITRRETHY, MK
DEEIWAICEMERZBRIESHERELH>TL
%, T, BHDENREREZHBIELILE
BMELT, KYMMBBEOSVVAZEZHKT L
EHDHEBFFN SEHAEIZH L THELKRH LN TLVS,

ZIT, BMTOEMSEIIL, EREHILLER
ZUOBHEIC DL THEFEZIEREL, &Y {mEE
DEVEREHH TS L #BIEL TRERZMA L=,

TRIFEEIL B TOEMNAEIL, BREN
LB VMBI (FHIT7 - IVX DL, ELY
HhRL, 2—HY - FHLFTER, AYF) [Z2D0\T,

OEHEME, OmimtE, QiEME, @mEEIALIAIN,
CEBE L URRDDREFH, OEELIUVEEN
OERMEEEZRE L=
(ER6~THEE)
(REXEMIERR, HMH, EH, MER
AERER, ®EZEM MIX, SR

.4.2.4

Examination of Effects of Wood Shape on
Duarability of Coating

ZEOMAMREL, ZBEEBAROMEEELTTHECE
HEIOMEIZHLEKET b5, REGBICHEVEBAREE
BYBRIHEEET DAMEREDOEHOMAEREL,
EMTHAIRAMBOEZEEIRZL, KMIZETEN
- FEDOENIE, RKEOLEIZHI-> TEHMIZE
L5EDTIEAEL, BRIMICEESIANREL, £
hARRLEEMIBELL D, COMNHEDIEEIL
IyTCEATHDIIEMNZL, LIzAHT, Tyd
BADBEINREOERZHEAL, MAEDOFL
EIY AEERETHI LI, AMEREOEEMA
MEEREICE>THEATHD. ARRDBEMIE, K
moniz#DIT v SRS OEEDEEL, KERYD
FHICES TEDESITEELZITEIDNERETL
ZBEMAMREZA LI ELIEHEZRINVET LTS,

FERTEEE, KRESEHLEBEMEEICDOVLTRE
Lf=e AWHITEIL, hSIVEXFEETHD. F
FEBROMKRICEDE, FHEHYHZ—T6 9,
15MOBEXEOT Y SEERY L-#EMCa %
RARYDILZVREREER LI, REMZED Y
—A—ARBIZEHL, TylHr0EhFEEDIKE,
REMREREFMICAE L, FEROREIREE & L
L7z, REMHKOELIE, EMARAE, REMEIG
[CKBMMY Ty I REKRDEA, BEFHICKD
FEEBBORAEICKYEHELz, oI, Ty &
DNIIBTEBEEAMEERLEOREDKELTETF
EMBETHREL:, REI00BEEBERICENT,
Iy OEIOEIRY DEWVZILZEEZITIZENHON
TWaEW, B#E, SIEHhERB|EMREPTH S,

(ERT~8EE)
(BEZBER)

(HRERRIG® F10E F45)



0. KAMEXORERICEZRET HI-H DI

[I. AMEEORERILZ(RET D T2HDRIMFHFE

Technical Assistance for Fortifying of Local Forest Product Industries
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Improvement and Development of Manufacturing Technology

1.1

Improvement and Development of Cutting
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Improvement and development of Pulverizing
Technology
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Improvement and Development of Drying
Technology

.1.3.1
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Moisture Control of Kiln-Dried Hardwood Lumber
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Improvement of the Ventilation of Wood by High-
Pressure Steam Treatment
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Development of High Temperature Drying
Technology of Wood
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Table 1. Kiln drying schedules and properties of plantation-grown Todomatsu wood
. R St
conventional High temp.
temp.
temp.
YIHAZEE (Th) i i A (100°C) % (100°C) A (100°C)
Initial steaming No steaming No steaming Treatment Treatment Treatment
WIRIEE (°C) 55~70 83~96 90~110 90~130 90~150
Dry-bulb temp.
WIRIKIREZE (°C) 2~14 3~8 0~12 0~45 0~53
Wet-bulb depression
i T 50.3 (13.8) 58.4 (13.9) 61.2 (15.6) 59.0 (17.1) 60.5 (14.9)
B7k®E | Initial =l 56.2 (15.4) 60.2 (18.6) 59.0 (17.5) 552 (11.2) 63.3 (21.1)
MC. PP———t+—————-————t—-—-——-f_- - - - ——_——_——_——
%) - Lk 17.8 (5.6) 172 (4.9) 234 (7.6) 239 (9.9) 151 (4.9)
Final A 153 (3.0) 134 (3.3) 169 (5.8) 198 (5.1) 132 (6.5)
#2HRIFfE] Drying time (h) 292 277 93 60 58
munﬂag{ T 4.0 (1.79) 3.5 (2.12) 2.8 (1.37) 34 (1.82) 2.8 (1.30)
Angle of twist
) A 46 (2.95) 33 (1.94) 29 (1.66) 3.6 (2.00) 2.5 (1.53)
Hﬂbsb%% =<k ¢
eack ik 32 (177 2.6 (1.67) 2.8 (1.61) 24 (1.03) 2.1 (1.45)
100
(mm) A 32 (257) 3.0 (1.71) 2.6 (1.69) 2.6 (1.59) 2.1 (0.96)
RIEEHLERT 1] 45 91.7 (52.2) 80.6 (45.3) 452 (29.6) 459 (27.5) 433 (18.4)
Area of surface
checking  (cm?) A 41 (6.9 54 (9.0 14.7 (15.6) 6.2 (8.6) 19.2 (12.6)
ADENER EAE: 415 (233) 329 (29.5) 209 (17.9) 29.0 (19.0) 84 (5.1)
Area of end
checking (cm?) < 24 (3.6) 2.1 (4.3) 6.7 (5.9) 46 (4.5) 3.5 (2.9)
HIT Vo 70 | e m 95.0 (10.0) 959 (7.9) 957 (9.8) 89.2 (11.7) 902 (8.5)
MOE in static
bending (tf/em?) r=] 95.5 (10.4) 94.9 (10.3) 98.4 (11.8) 90.4 (10.4) 90.7 (10.1)
HPIRIITISNE | wem | 2825 48.7) 2659 (33.3) 2526 (49.1) 2349 (47.2) 258.8 (40.3)
Proportional limit
stress  (kgflem?) ] 293.1 (51.4) 276.5 (45.3) 283.1 (47.3) 240.8 (60.2) 2493 (53.5)
i B FEm | 4019 (66.3) 375.9 (58.6) 370.5 (55.6) 340.7 (65.9) 340.4 (48.5)
MOR in static
bending (kgf/em?) A 396.3 (80.0) 354.4 (63.0) 3742 (79.9) 332.4 (69.4) 304.4 (64.8)

Note The first values in each tabulation is an average for 29 specimens Following in parentheses is standard deviation in each drying

properties. Listed below in each tabulation is for the heart splitting woods
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Rationalization of Drying Process
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Rationalization of Manufacturing Process for
Laminated Wood
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Development of Technolgy for Producing Curved

Glued-Laminated Timbers and Extension of Their
Uses
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.2.4.

Rationalization of Manufhcturing Process for
Plywood
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.2.5.

Rationalization of Manufacturing Process for
Board

.2.5.1

Development of Structural Material Used Long
Wood Particles
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Table 1.Manufactured conditions of boards.

JE AT
#E: PEwUuhsORARSI VR
HHEAFDPEOZA TV F
3 N L
B XEXJE=23 X 60 X 0.5 (mm)
G A S DNN—F 4 I
EEREE A5y - 2) 7EE
TERRMNE 10% GEEARBEERIL)
w7 AEMNE 05 % (M AREERTL)
JEHEBK,
KB AR FUHA
B =T 4 I U
G BE  EFE=1:4:1
7w b EkER
/B 15%, S8 :75%
BEZRM 1170 °C, 6 4
A— K<k 1 900 X 900 X 12mm
HA—KIE&E :0.67

Raw material

Surface layers :Todomatsu (Abies sachalinensis) strands

Sugi (Cryptomeria japonica)
Strand size :
Width X Length X Thickness = 23 X 60 X 0.5 (mm)

Core layer : Recycled wastewood particles
Resin : Meramine urea formaldehyde
Resin content : 10% (Besed on ovendry weight of wood)
Wax content : 0.5 % (Besed on ovendry weight of wood)
Construction of boards

Surface layers : Non-oriented strand

Core layers : Non-oriented particles
(EHL) Surface : core : surface = 1:4 : 1 (Weight ratio)
Moisture content of forming mat

Surface layers : 15%,Core layer : 7.5 %
Pressing : 170 °C,6min
Board size : 900 X 900 X 12mm
Specific gravity : 0.67

H23&k MEaeaHERIEBER (JIS A 5908 (Z#EHL)
Table 2. Properties of boards(Japanese Industrial Standard).

HA% OSB H A% OSB OSB [ PE 385 FH 504K
(kEvw) GEf R %) (FRRY) | (G781 )
Manufactured OSB | Manufactured OSB | Commercial OSB Commei"ma]s.(;uctura]
. . VO
(Todomatsu) (Sugi) (Aspen) (Rz{) d)i:ta pine)
SAHZIEE Specifaic gravity 0.67 0.67 0.64 0.57
FIBEE S (keflem®) 1B (1) 9.9 8.6 4.2 13.1
W 2 DRY (3)
HHIFH#E (kgflem?) MOR (4) 338 312 336 562
Yo TR MOE (5) 44 39 49 65
WHERRIF L (6) DRY
IS (kgffem?) MOR - - 230 542
¥ o JRE (tonflem® MOE - - 24 55
WEmFB I WET (D)
HiFmE (kgflem? MOR 212 198 156 280
o 7 HBE (lonflem?) MOE 22 19 17 42
e B L WET
HiFEE (kgflem? MOR - - 108 274
Y J{RE (tonflem?) MOE - . 94 35
WoKIESREEE (%) TS (8) 6.1 10.5 16.8 5.2

Note : (1) Internal bond
(2) Parallel to the surface
(3) Bending strength under air-dry condition
(4) Modulus of rupture

(5) Modulus of elasticity

(6) Perpendicular to the surface

(7) Bending strength under wet condition
(8) Thickness swelling

.2.5.2

Developing of Metal Remover from Waste Wood

FESL, RBRETHEHOKREVBAARZOETIFED
FREICHIETENLEELDORREEARZ TS S &

BEbhhsd, BERMIZE HEOLEDOHL ST IEHMEDR
(ERH~TEE) FULR, PILZZOL, BREOEZENEELT
(REREHD W3, INLDHEMEREX BERMD)HA
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.3.2.

Curtailment of Manufacturing cost
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Production of Squares (Shokaku) from Small Logs
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1
Table 1. Shrinkage

— HIR R = i =i = im
'EJSDI. B ERIRE Temp. 55~70 83~96 90~110 90~130 90~150 (°C)
B JEAEE Restrain force 2 2 2 2 4 (kgt/cm?)
g 1.40 2.11 1.80 1.27 3.07
Eﬁﬁrﬁ] Both edges
Restraining
drregion Hisk 1.35 1.47 1.10 0.76 2.70
center
®mU
Boxed heart Mg 1.61 1.71 1.77 1.62 1.73
518 Both edges
Lateral
direction Hig 1.39 1.70 1.48 1.01 1.30
Center
kR 17.8 17.2 23.4 23.9 15.1
M.C. (%)
g & 3.48 3.88 2.65 2.91 3.66
FER 75 17 Both edges
Restrainlng
diseation s 1.93 2.34 2.32 1.48 2.98
center
HENE 2.66 3.34 2.49 2.33 2.05
weE = Edge against split
Beart split
parallel to ’{iﬁﬁﬁl S 2.06 1.98 1.98 0.94 1.71
res?aining P rzzatcetri?) o Center against split
orce
LB Al —0.19 0.71 1.59 0.38 1.66
Center near split
HEI D — 4.64 —3.66 —029 — 213 1.33
Edge on split side
EYES 14.0 12.2 15.5 18.0 13.9
M.C. (%)
HEINE 2.15 3.09 2.63 1.90 4.01
Edge against split
rp gl 1.59 2.66 2.50 1.10 3.85
E%ﬁ _rﬂ Center against split
g Restraining
Heart solit direction hoRER 0 —028 2.00 2.40 0.82 4.47
a1 Center near split
right angles
to restramn 2 b FH — — -
: He 2.23 0.04 1.68 0.67 4.48
ing S Edge on split side
USRS 1.44 2.87 1.94 2.15 1.82
N 7517 Both edges
Lateral
direction Fr g 0.79 1.92 1.53 0.96 1.76
Center
ZkE 16.5 14.6 18.3 21.6 12.4
M.C. (%)

Note Negative value means increasing size due to extending the split.



Technological Development for Utilizing Un-or Less-Used Forest Resources
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Developmem of Uuhzatmn Technology of Woodby Chemrcal or Physncal Method

1.1,
Development of Utilization Technology for
Charcoal Products

1.1
Development of Production Technology for an Oil
Sorbent Derived from Wood

300 350
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1.1.2

Study for Recovery and Treatment Technology of
Spilled il
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Development of Production Technology for Sheet
And Matt of an Qil Sorbent Derived from Wood
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.1.1.4

Study for Practical Productive Equipment of an
0il Sorbent Derived from Wood
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Fig.1.Practical productive equipment of
an oils sorbent derived from wood.
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Development of Utilization Technology for Wood
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.1.3.

Development of Utilization Technology for
Constituents of Wood

.1.3.1

Screening Experiments on Pharmacognostical and

Fungicidal Uses of Forest Biomass
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.1.3.2

Acid-Catalyzed Steaming Treatment for
Preparation of Xylo-0ligosaccharides from
Bamboo Grass, Sasa senanensis Rehd.
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Development of Utilization Technology of Wood by Microbiological Method

2.1,

Establishment of Cultivating Technology for
Edible Mushroom

2.1.1
Breeding of Lentinula edodes
EBEICETSFEREEDEL A I TDEESE
D5 EHBNIERFEICE>TEEIATLS,

LALGA S, BEMRINA TS METEERRE

RAEHEAELITINAUEIMNDEVNSRRAE
BoTd, £z, ChoDRBEAXRNOERE A —
A—IZ&>THEIATWSEHIZ, I LEIE
BHORIEICELTWSEIFRSAEL, 22T, dtiE
BEOSEICEL, N OEHBTHIGIRENFE LN
PEREOREZEME L THERBRZELRTETL
%,

CNETIZ, REIZK>THEE L-24R$£601EF
HETRINGBEDEHE TIREK D D 1R RR
BRICK > TOIEKZRIEL, ChoDBEAKHRD2RE
RERBRICK > T1I2EHERIEL TS,

ERIEEIX, CThoDIR2EHICDONT, &I
SRBIRFARBRZIT R, IRREEFTONRE
H600gRTRBONSEHE LT, XEKOHH 4
BHZERE LI, B8, Thod4EKk (A~D) D
EAY REFERREREE UTOEEYTH
B,

5%, THhDODOAFEKIZCOWNT, EBHAMME LV
FIEEHEEELSE, RESEHRBZTo T L

EHIT, TNODEMEL EICXREZITOVEHELERE
HKEEHLTWFTETH S,
FfE  EEEHR FIRIE R

A 40 Haiig 22°C

B 40 Hi# 16°C

C 75 Hait& 22°C

D 75 Hiij# 16°C

(ERb6~10EE)
(STERRR)

.2.1.2

Establishment of Protection Technique of Fungi

Contamination on Saw-Dust Cultivation of Edible
Mushroom

DA AT EFEADEEICRVERZET HE
REETE, FEAOREBRCEETFIC, BRE
EICR)ATILIPR=ZDYDLBEEDRKE (B
E) BENELPTL, TOHKRELTHEKFH
BLLGYFERREORE LV ZFRCAREENH S,
BEROADERKELTIK, £/ 3ENMERFEREL
TOAA—OHNRUYMTHSZ LMD, RBRED
BREZIRO LT HIERIESLRVAEDOHEILINEF
na,

ERTEEIX, (DERNOREKY/ IREREERD
ETHRRE, QA4 27ERREIZENT, Kbb
PIRTGEEDEMBMPORMEL, FREARE
BICBTA2EKDAEFTEODEEVVPFERIIREIC
BEZ5FBEHR, QA2 7OMMERICHI-Z
HIEARDOFEICOVTHRET LIz, UTICH LA
-HERERT,

(1) BRRY A 2 765E%, £DM2MEHRDZET =B
EEERL, HBEREOHE - EET—42&LT
DEEZEITOT=,

(2) JLER600F Z ALY, HIBEHMD I X THMEZE
TZT ($EEEMWRE0~12.5%) A1 2T EKRH
ERBRET o1, TOHRE BRONEFEOE
BWNETRATEHEMEMNS. 0%~7.5%I2H T
<, 5. 0%FKRHOT.5%EBADHEEARL, REW
H (1~2R%4%E) ORRKIZIERZ=ZDY D LORE
NEL ANz, HICTAIRMEI2 5%DEK
TEZTDHENEKRT, FEAROFRLEDH 3~4K
RE) CBWTHRJATIIEDAEDRELE
BWIh, DEDFLEEAVLNELZHIZ, HERE
FICREZELDE D EHLEVERMNELT, FF
ARREIZTRAIAME]. 5% TRAELY, 2.5%

(HRERRIG® F10E F45)



. RFIBHRMKEIROE AR

LUITA12. 5% TIEFEEFRENBD L1z, F1-1E
HFEMPICKADERNESEICEVTHIZIER
FROBRERFT-.

() ZRAYFMEEZEZ -HIEEH (2 SB) &M
OHBREICHKEL, Y427 E&EM)OTILIDR
FEEHRE T oz, TOHEE, LWIThti a4
TORABRENEBZETH A, TRAIFMEN
B EBIH-LT, Y137 DEEEMALS &
T5 M) ITILIDERINE L ZHIERDERD B
nr-,

UEMND, A 2 7ERFEICE VD TIETFHIEEM
AQIEH R MY O FINE (T IEE (%) NFEEL,
ZTOEZFEITNEZAKRTER=DYD LD RO
TILIDHAEFBLEOEELIIELLHYPT L, F
ERRECHLEEERIFTEMNRSINT,

(FERS~ERE)
(HEERATR)

.2.1.3

Development of Superior Strains of

Tamogitake (Pleurotus cornucopiae
var. c/itrinopileatus)

TRHOFEICETHALBENDI EX I TEEZL
282 k>T, 2EDEEENHB0%ELHHT D, £
LT BERADOZEX27IE, HERRISTHAIEL2
miEPc T1-18 &K UPc 7T6-5ZFAULTHESTLTL
%, —A, CO2RBERAFEINATHL20FHEE
BBLTWAI L, HEFELVEBRGREDOREN
RKOohFEZLEZEGEMND, FTMEDREIZEF
L7,

MREARSREEKROPN D, BRNTOHIEERE
NHY, M OFEHRMN208EELELWPe 76-5&
HIEHEH258 E RV FERIELNS VR EH
DPc TI-AZFHEITHEE L1z, MEMKDEIEF ZFRE
%, ThOoZHMBRE L CTHI00EKRETEEHL (F
BITEE) , 18R (ER2EE) IT&YEINnT:
10FHZAVTEIRHRBRZBRLz, 6FEICIRX

REDFEARNE L FRADHEDENR TS L,

BEHMENMENVC EEZRIREELL, 228 KRT
36FE#K, IRFBR TOAKITRYRAAT
TEEIZTEVTIE, FRADHEPREIZONTO

[J. Hokkaido For. Prod. Res. Inst. Vol.10, No.4, 1996]

ZEMITEB LE-HBRBRET o=, REMICIE
HEERL, BRRICKDEMREORELZIT O
BHBREICHEz>TIE, R*—IJICHEE L
RKADZEXZTNEZDNIL=ZLPOFEIDEE
ZLHEOKREZEETINLEERZ EMND, TILL -
TyiabkiBL, SHICHEIS, 285, 35LH
AMEBEMZ Tz, LBEDA A=, FEXE2H5D
BEENMNDBEEENZITANLT N L ZZEITEL
-tDTH5,

Y TICHRENTV D REEEERP TFERR
HEBBELYLT WO, RELEFEARANEEZ
BHEIENLELLVENH-T=, =, HEFMHME
LTI2RATZRANDE, XKODDIZEEEHELT,
FEROENER LAEEEN M E L TOEKMIED
THERENHo1ze —A, TILL Iy aldiEE
BRTOFEARREOEEMNELCICK VNI EENDS
FEARRENE L, FAYEZAVWTHLFEROEN
ERLICKLWVEBEZFFE->TWS, Lizh-T, L
AN EXKBMNCRET 2RLENGL, HBEEDH
¥ CIE 4 DIEHANMAEZ SN H S,

IILL Iy alRBIEETNTRELG -4
EH-OTHY, TNHLZUTICELHTRLI,

<JEHDFH>
(1) #EBH

I)LL -y adtF2E<LtREIS<ILEIS
(2) FEARE

I)LL -y adtE2E>LLFIS>IES
Q) FEAEDRRE

I)LL -y adtBEIE>AERAIS>IE2S

UEDESIZ, TILLARY Y A FEEDRIZEN
-EHKTHY, BERNDOREXFZTEEEDEKIZE
59 3aMREMAE LY,

(FER6~9EE)
(EEHAMRD

.2.1.4
Research on Molecular Biology of Edible Fungi
BEAEOEREICHEMS, BEFREFO=-1—
NAXTY /7 0O—DFEZICATHE, REDRHE



HEEXRGD TR FEARATLROUE

BALZEXRELESHEAFTES, CNLEDOFEZEE
BICISAYT 5158, £EREGRFHIUVEEFKNE
EFOFERERNDEFARTHIICEmhHHT,
NoDERIIZLVONBRTH S,

CNETIZ, EZ2T7BLUSAM 250D oy
K7 TS5 RI FHDINADDFRICDVTEHLMIZL
TW3,

TRIEERFESEYDI AV RYTH I/ LA
DNADFIREBERUNIE LT o 4R, 3FBEEOUE/N
B—hFGontz, £, 10.5kbd= ka2 FU7
TSR FHDINAICDOWTDFHIREBERMEKZRE L
1=o

(ER6~124E )

(FiERHH)

.2.1.5

An Aptitude Test of Waste Water from Potato
Starch Factory for Cultivation of Mushrooms

(ERRTEE)
(mfERARED
.2.1.6
Research on Recycle of Cultural Waste of
Mushrooms

X/ ODHEEOBREIEREEH D LIRS
NTW3B, Tz, Y12 TEAFEEROERIKIC
DWTHRKICEEDH D WV IILEROEERDOMHE
BEICEDNTVWIONBEKRTHD, hd, ¥/
QFEROREEE K UERI AN F/ aFEOE
EHEL L TBIRANTERZLEEEIR FOERE
DHENEFTE S,

ZIT, FRIEEEIA 2 7RAFEZRDOER
ARO/ 29 XFHAEL, ¥/ aHBEOEERELL
THARALAIENE S EES 2T, F3EXITH
FUI/FITDOREEE L THRET o1

ZTOHE, hoOLWThOF/ IDFEIZEL
TH, BEOHECAVWIHE#D/ 2V XERAL
FIGELEEBELT, FERZFOWRELN BNz, S
512, HEHBOERIROONEEDENFS
ENBLMZHE T,

CERT~9EE)
(FIERERD

217

Study of Efficiency Method on Fruit Body

Production in Sawdust-Based Cultivation of Genus
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Study of Efficiency Method on Fruit Boby
Productionin Sawdust-Based Cultivation of
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Utilization of Wood with Aplication of Function
of Micro-Organisms
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