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T IR & bIRE L2 101 7’1y FOFRE
MR —E T3, 11 #2327 7a vk,
12FEN29 7oy b, 13FEN45 7oy MNEo7-
2, BT 12 7757720 Th b, ZbkiED
F—=H1L, FIRNEOPFELTHD 2012~
2015 FEDFC BT 5 2014 453 H RBUFEDO D
Z I (F ILREAOKEESS 2015), 1555 1600m A
TR DONTER LT,

3. HEREEBE
3.1 7oy rOFNEE

FIRENRITAE LI- 113 7oy b o b, 7
2y MR (1000m?) DFRRIZ-7-D1X 76 71
v NC, oo 37 7'e > NTIRER, W,
Hh, B EOBMRNOE B AT (TR
1), 2O ey hOFBIEALT 907 200m?
()RS TH Y, O~FAAAAmE
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AFHETIE 16km? 720 1 fH 1000m> 72
FERE L TWHOT, miEmHEIE 0.00625%
L7025, RRMEIZHS EEFHIE T, 125 1600m
RO EA MG E 173,664ha TH Y (LI
MIKPEES 2015), 9 HEAMIR 8% DE SR

1% 16042%ha ThH 5, Z OmEFECHITER 0.00625%
Z e U5 EETEREO B HE S LT 10.03ha 235
bID, ZAUTKL, TL7- 113 7my DD
BRI > ﬁﬁ%ﬁ I Bt &Y 1025ha 72
ST=DT, (HERERFHEBY OV T NRES
A7 & é niz,

T I RERTN B T TR DN TR AR D
EENH-T-DIE, 101 7ry hoHH 9 Fay
KEotz (1F-1), 2B 77 ay MIZ ARAA
HVEGET 5 TN & ARk & ORI S OZ b
WZPED A @ 7y b)) L8NG ey B) T,
ZEENAFEI L 362m? LINTZ~ 7=, VD2 7ay b
ISEEE DRI L 7257 (ID160075,
399m? ; ID160112, 102m?), VESEED PR <7z 2
7'y NOIENZ, m7RERIE 1 7y ho—
ERCIRILFZEICPEY L OB 7= (ID160087,
153m?, (BRI & 72 0 R B e L), A
MAREZE BRI &35 B Tz 7 'm »
MEZenro77,

3.2 7oy rOMIEL RIBLTE
FIRNEITGHEL- 113 7oy b9 b, A
TARZ27 7m ey b, REMIZT 67 7Ry b, AL
RETIRE B ETeHMN 19 7w MEoT (X

£33 FIWNRIGAEL FA4 FIHEnaTkRE LAE

=113 70y FrORELIE

L1101 FOy FORELTE

xELE Javkk xELE Ay
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% hil hit
¥ 41 ¥ 35 38  +3
77 15 IXF5 17 4 -13
ar3 12 aF3 11 11
YIEID 6 JF 8 12 +4
/& 4 rF/ & 4 4
A /% 4 YIEID 4 5 +1
2XF5 4 YIS 3 3
ABXYHIT 3 | 3 3
I 3 /% 2 -2
N X3 3 wA /¥ 2 4 +2
z ;iﬁ g;g j :: F=5 L3 2 FHHS 1 1
, THHY 1 13X hIT 1 3 +2
A NI&XRAM 1970vH HSUaHY 1 FATSEY | |
DYINTHhIT 1 =5z 1 2 +1
3 7 . " FAIIEY 1 HhI7Y 1 1
AL &RAHRIATIHERKRE LG TRy b ATIY 1 TYE 1 1
*Jv 1 aAAYH 1 1
9T 1 Y95 [
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Y 1 IXF 1 1
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S fERD, ay NORELRETE, 41 ey
KNCAF, 157y hCT79, 12 7my b Co
FI7Eo7 GFE3 G AFD,, IR AT E T
25101 71y MIOWTHD L, S AT Thk
B E 7257 m Y N, F IR DT
FNBIZONTT1T 7y b 4 7oy bt
BT %—5C, ISR L 72D 7 0y NI
MUT=DIETF, A, w4/ F, A XY I=T
RETE o R D, 2D OB SFED
AL, TR T AT I RREITHIELT-Z
& (Nakajima2019) Zpe LTV, 17138
SR 70D 7 1y M2, I XFF
L HRTT TREIME DB NS Dy o= 2 &
(Nakajima 2019) %3¢ L Cl /=,

3.3 Mo OME, HELTE ME BRE

T IREZOTEMENT, N TR 50 #4457,
FERMDY 90 MOy 72~72 (3-5), 29 HLififs
750m? LLEOMSIIE, AN THRDS 23 Moy, KRR
63T, Try MR (1000m?) % Hdi=
MITTE, NTHADY 16 53, TR 42 572>
7o, 7y REEBS I MY THL T vy NOFEE
V3 5 E (58/113) T, FWNOK) 6 E HE S 2014)
F YRR T,

MEFDFfE BFEIE, A TARTIL 50 AR5y 48
DTCAXTEST (GR6), R TCITa o &7
BENEI 16 I3 T, A DTy, Y~
VD6 MHEE (FT7), MU AR SRR
et SFE L 72T,

MOIARE R EOLERINT, Sy ERig e+
AL, 750m? LIS 1000m? DMy 2%t & Uiz
ALK& L DN -T2 GBS), 128z,
WOMTEOLEIRENL, 285y, 750m® LU L,
1000m? DM Z 3G L Lz & &, ATHIZHONT
1EZFNEH0.69, 0.59, 0.55 TH Y, KIRKIZOW
TIEFNZH061, 050, 050 727, i, &
MEFIZ, AR 200m? A0/ NHEFEM DY 12% (B
FG 139 Mo 17 M5y) B ENTEY, SMUE
WELRT o722 EBBRL TV D LB b
77 750m? L& 1000m? OGS a Gl Lz L &
DOIEERENE, REMITEZ OV TIEE HIZ 0.50
(IR BT EREIDENI ) - T-, 2D, ff
Mt Gsy DIEFEZART 2 72\ W 1000 m? OFRSY
R U2, 9 ThRWEAIE, o
I IR BIRET RN T50m? UL E OISy At
BL UTEHEFWDONRUTEEEZ B,

750m2 LI EOMSCON TS AT &, bR
ORI N THRC 478mPha, KIXHAT 191m¥ha T

£5 TOMNBROMOIMIE WESEEIRSST, ABEE

£ RS HiE wa &5 WM& MEEEE AREBE A= E
b X &it (DBH=1cm) (DBH=18cm)
(m*/ha) (m?/ha) (/ha) (/ha)
2% AI#H A¥H 48 48 475 * 336 579 * 295 549 + 265
ZDithtk 2 2 592 + 108 551 + 8.7 374 + 93
it 50 50 479 =+ 331 578 + 289 542 + 262
RERM® TH# 16 16 207 =+ 91 356 =+ 87 291 =+ 110
SXFSH 4 4 124 % 67 299 =+ 143 170 = 98
aF5% 16 16 199 =% 91 364 = 135 370 + 165
ZDh k54 53 153 + 111 282 + 17.7 230 =+ 148
&t 90 89 170 * 104 31.1 =+ 158 263 + 153
750m* L LMy AIH R¥H 22 22 476 * 288 565 + 243 3963 =+ 3606 532 =+ 253
ZRithAk 1 1 515 49.0 3515 440
it 23 23 478 + 282 562 =+ 23.8 3944 + 3524 528 + 248
REM® TH# 14 14 225 =+ 81 370 = 81 7347 =+ 4620 311 = 101
SXFSH 4 4 124 % 67 299 =+ 143 12072 *+ 4874 170 = 98
aFSH% 13 13 214 + 82 373 =+ 130 8410 =+ 4995 386 + 141
Z DItk 32 32 176 * 105 328 + 169 7236 =+ 4986 233 + 121
&t 63 63 191 * 96 345 + 143 7810 =+ 4934 278 + 135
1000m2 #4543 AI#H RF¥HK 15 15 507 =+ 286 59.7 + 217 4115 + 3783 553 =+ 191
)7 S 1515 49.0 3515 440
&t 16 16 507 =+ 276 590 =+ 21.1 4078 =+ 3658 546 + 187
RAM® TH# 13 13 226 * 84 379 + 76 7780 =+ 4503 315 = 104
S5 3 3 142 =69 334 = 154 11530 = 5820 197 * 100
a5 7 7 23770 401 = 121 7331 =+ 3734 446 =+ 121
Z DItk 19 19 190 =+ 126 347 * 205 7493 =+ 5927 224 + 92
it 42 42 206 *+ 103 365 *+ 155 7843 + 5114 287 + 128

FIRNEORBELEICESNT, R¥HK, T, SXF58%, 3+3#, %@ﬁt;ﬂ:liﬁj‘

MAOME WEHEEAH AREEFTEYHLRERE

-HHEDTEMDITE, 2TORERSERRICE Lz MR IS TMAOHABRZEEET,

S EZ18cmEKBDT—4
MEVEE I H D=6, REEE (DBHZ 1cm) [FFRTLELY, ID160078M #8453 3[X A FERS DA A A D ASE EhHK (F D K RHFK) D
F=ORAERRIAKLEL, COFHEHDSIRL
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NTARTRIRRDK) 1.9 1572 o 77,

T T RENATO B SRS S AMFEX Y LT,
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NTART 8.02mY halyr, 75 KIXAKT 2.48m/halyr,
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o

2 R T R CT-1.13mYhalyr, =TT FKERMT
2.81m¥halyr 72572, AF AN THZOUNT, 70 4F4
LU kD Eilbksy & B 2o B et 7T — 4
T LTRSS CIE, il a5 10m*halyr LA
FOREENTEESI TS A OKES 2000 ; 77
N 2005 ; PEE S 2008), AWFIE TIT TR
Sm¥halyr [T X 7e0 o7, ZiUuL, ABFIEOAX
NTANCIE, AR EAHER S 252 73R
HREENTND Z EDRERL TS & Ebhs,
FIRRIZONCTHD L, TFFTHEMELT S
80 A FE TO ZIRMDOMIyAE  (Nakajima and
Ishida2014) ZfRAT L7-RERTIE, T I RhosZa
DSRUVEAITIE, 9 4mhalyr 23T 7ol R T
EEINTWDY (B 2018), AWFFETIET T,
IRAXFZ, arIRIME L ZNL VS VERE
Sl ZOZETE, IR L TS L
EZ BN, LI AT T RIRKIC OV TR
FEB8BR~A T AT, IAXFTIRT TN TREIZ
FhAE (Nakajima 2019) U722 & &SR LTV,
Tz, TTFREMRE Xy LT b 7R
RYTHZEmbY, a7 b IRiuiEEZ T
72T, TFTRIRRE 2T T REMRIZDONT D,
T IR L HEEDIK TR -T2 L5
2O, AETIE, MFEICE>TFey M
HIEL TS DT TIERNDT, 7, I XF7,
ST KM E X LTS, T IRh %
BT BRIND, ¥ v T2 ELMIMFEDIRAS
RNEMGRHY, ZDZ L bEERREDIKESIC
R L&z bz,
AWFFETIETAR Y D72 T IUZ LT, A
TARIIRIR L LERTHOITEDZ <, RED
RKENWZ ENWDTORSNTZ, 2, T2 TRL
TAEY, X FIFE b E RO E ST H O
ThHY, FLREAHIET D AT E RO
SRR R L2 b D EE X D,

£8 FIHNAIN LT SHNERFT TOESHT- Y MOMIERRE

wig eVl 750m* LA E#5 5> 1000m*# 5
MR ROMEBEREE Ko MAOMEREE Mo HOMEREE
(m*/ha/yr) (m*/ha/yr) (m*/ha/yr)
AI#H RE¥H 39 1153 =+ 948 21 802 + 723 14 846 =+ 446
Z Dith#k 4 553 =+ 1.23 1 6.46 1 6.46
&t 43 1097 =+ 9.20 22 794 + 706 15 833 + 433
XA TTH# 8 240 =+ 190 7 248 =+ 204 7 248 =+ 204
XSS 18 -087 =+ 357 17 -1.13 =+ 350 12 -1.89 =+ 391
iy 2 7 11 307 * 415 9 281 =+ 428 6 133 =+ 452
Z Dfth#k 32 142 =+ 3.75 21 1.11 =+ 3.84 13 048 =+ 455
&t 69 120 =+ 3.79 54 087 =+ 385 38 024 =+ 4.16

- IHEET (1999~ 2003 FFAE) Ao T TN % (2012~ 2015FH/E) FTORREL KL
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JVEE AT A A X (54), S AT 48),
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NTAROMFEEE AN LT,

NI & REMZ NS ORBIFER O 8 54
FraibE (X9 ;153), NIKRTIIATIT
FTRENATHEZ I 86.4%, 88.1%& 90%iT< %
5, 2 BEICEAROED-T-H T V1T 3%
IR o7, REMTIE, F IR EERD
EWNENS I ATFT (148%), 77 (143%), =
F7 (10.7%) T, ZDO3FEDOIR10%EHEZ, W
DIEZ IR & 72> TN, FTRERIE T
(161%), =2F+7 (11.0%), I AFZ (5.8%) O
gL 720, FFRDFEET I X T O HEFEN
K&K T L7, T I7RUERIC 2D 3 FRISH
THAROEDSTBFY, /% (5.1%),
A XY HTT 48%), RA /¥ @42%) 12577,
FZREAURIDN BT T RENRIZ NS T OB
OMBEEEERIL (X-10 ; £133), 7T AL
T2DITAX (131%), 7 (21%), 27 (+13%),
F % +5%), 4 XY =T +33%), A4/
X (+57%) 72oTz, T F T3 FREEAR IR

FEDHGIML T2 T, BRAMAIARE L TR,

F I REAUC L DM IAETRAROM TR E %
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WEDZ\ NI T T EZHINIEZ TN T EITh
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[ S B2 v 2 7 3 | AP G R 5 AN ) e ol DA
HZEMBHRL TS LB Bz, —F, £H)
BN~ AT ALIRoT=DIEI AT T (56%) &7
1= (32%) T, TNEIT I e~ Uk
DT L& 2 B, JRHREITHUSRO ARG IR &
ORI KR E L 52 ThD 2 &N
B E 72072,

&9 RAMEE #M1E

3.6 HFMEDEIHEL DLEEE

EAMRO NTARE KERMBIO RS, B8, AR
BRI OUVNT, AIFEIC L D HEENE & BpiED
FliA Bl C X D EEFHEA b U= (329) , ATAK,
FIRREFEOHEEA N TR & Bsteta—E L T
B, BMEI LENEI97%, 103%DfEE-
oo ZD—I5TC, MIEOHEEIEIIAME T LA
THART 115%, KT 124%DME7Z 7=, RS
PRI I A TAR 449 F milyr, KERAK 120 T mfyr
EHEE XA, AR LN TART 128%, RIRHR
T 121%DAETE > T, HEEMEIZITRRZED ML © 7o Dl
TEIXTEARNDS, ARAEDITHESR DS RS O TR
Ry NI LTS RIREMED BT & & Z OfE
RITREL TS, INHERD S S, RANERD
Koy a 5D D AXNTHAIZONWTHD &, 4
FERR BT 30 A/ERE CRAITER L, 70 F4EE
Bz HEPrE LTS, L, IFE AFA
TARTIL 70 FEZB 2 THMOMFEDMEIN Uit
TAZER, BEERERCOMEGREIC - T
HNZEILTND (KED 2000 ; 71 2005 ; 76
5 2008), E-T, D7 &b AF N THRDIL
HERD o Bkl ooV, R 2 Nl L
TWAAHREENENEB X HILD, FiETIEA
FANTIHD 5B 70 FEAZHEZ D BRSO s
FIETX 10% 2 B2 THINUEET TnD Z Lk
(B EAOKEESS 2015 ; 2019), INRELAGT
L7RVBRY, b & 528 & OTE IR E < 7eo
TV 7EA 9,

B TIE, AT, KR E 2T 7~ A,
R (WUAKX=) AF, e /%, BI~Y, <
YV, FOMEEER, 7, 7 X, ZOMULEERS
D 9 FEITHIEX Sy SN TS, 2D 9 B, NTAHK,
KM TENENR O ERENZ VAT L T)
(IX-8) (ZOUNT, ANFFEC K DHEEE & BRED
EEHMEE R LT (F29), ATHROAFIE, #FE

FEMERREIC OV TORMEDEFHE & ABIZIZ L HHEENE & DLLER

X5 HME (A AHRHEE (B) [FES
(2014.3157F) (SN #2012-201550 %) (B/A)
miE ME REE BER=E mE ME BREE BR=E miE ME BEE BRE=
2BH=Y  hadpi=l 28HY  hadpi=V 28H1-Y hadhi=l
ha  Fm® Fm'/yr m*/ha/yr ha  Fm® Fm'/yr m*/ha/yr
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Summary

Forest resource analysis of private forests in Toyama Prefecture, Japan, before (1999-2003) and after (2012-2015) an
epidemic of Japanese oak wilt disease was conducted using data from 113 plots in the National Forest Inventory. After the
epidemic, total volume (growing stock) of the study region was estimated as 45,519 = 6,974 thousand m® (= 95%
confidence interval) and composed of 54% plantation forests and 46% natural forests. Volume change rates between before
and after the epidemic were estimated as 449 and 120 thousand m*/yr for plantation and natural forests, respectively. These
estimated values were 115-128% of the values computed from forest registers (“Shinrin-bo”), suggesting that empirical
yield tables of forest registers underestimate stand volume increments. Cryptomeria japonica occupied about 90% of the
total volume of plantation forests. In natural forests, first, second, and third most dominant species were Quercus crispula,
Fagus crenata, and Q. serrata, respectively, before the epidemic, while F. crenata, Q. serrata, and Q. crispula, respectively,
after the epidemic; the total volume of Q. crispula decreased by 56% during the epidemic. Mean stand volumes were 478
m’/ha for plantation forests and 191 m*ha for natural forests. Mean stand volume increments were 8.02 m*ha/yr for C.
japonica plantation forests and 2.81 m*/ha/yr for Q. serrata natural forests. The estimated volume, vertical distribution, and
frequency of appearance for each tree species appeared in this study were revealed as basic information of regional forest

resources.

Keywords: Forest registers, Volume of each tree species, Japanese oak wilt disease, National Forest Inventory
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