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2. EREWERELE

(1) FAZH

AWFFEOF AL, ALHEEREEORIEH O M2 5753
S OILMNICE 549 2,200 ha OFEPHIZ KAET 5 LV AR
o 27 Fr 31 M THD (K1) — MBI ARTH— R
29 B9 5 1R N O BE 5 370~700 m o FLER I E#F o
R I ALE L, 2018 4 6~9 H OFARE S TO
Mt 2~18 4EAETH 5o

AT D 5 B, R AR JAUE B R 7 & B i
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4 ¢ a v (Ubmus laciniata (Trautv.) Mayr), & YV J
(Cercidiphyllum japonicum Siebold et Zucc. ex Hoffm. et
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MIRREANT D ETH Y, bR 6 LD DAL Tl
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AR OBEOMEE, REBIVOFERY 2 - FORE
(JESFRH, hin) OR&EEIT- 720 BEICo W T,
MAREHIAY 2 — MR R CTH o 72720, Efldin
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e, AhE s, Sz, DSF, EAR®OSH 3R IR, DSF &
EAROSIEBILEOLEAEMAEIRS N (K1) B,
# 5 AL (Ak), DSF, DSF & SHEER LR oL B 7
T AREL, RhEER, fhEE A OR/VE/m), SHRER
WHRIE< A F R BEL T, 22 Th, B, DSFE,
EROSIERILE, DSF & #HEB LR E ORAEEHD 2
EDMIEDKE L, TS OBIEERDPAAR L B
BIRICH B T EATRE NI,

PR S R IS AERE L2EF VTR, SIS Bk
5, DSF, EAROSHEB L IBINS Nz (F2), HiiL
DSF &7 7 A2, EAROSEMEARIE~ A FAITHEL
TWwiz, &1, Mk DSEF @ t DR EATK & <,
IS QBRI E L HHELBRE O LAREN
72

(4) BRERNOEEZEZBLAIVYYVERKDEREE
BREDFE
TR GLM IC & BT R R 2 VT, RO 4
AR L PBEO PR ZER L7 (K6, K7). 3, 4
HFHRIZOWTIE, EARAROELFHZJELEE# 2 DSF &
ORBIRTRL, EAROSHEEBILEE 4 BB (0%, 25%, 50%,
75%) \ICEZTFMLIZ (M6). ZDMDOBEEZRIZDO N
T, R 500m, FHmEERHE 10° L RE L, #hi i
WER L eh o7z, oML, GLM IC X 2 T TRl
EE LTRIREN Do 20 FHIE T IVIC AN H o

£ 1 VI BEBRRKOALERIZOVTO—BALBIEE TV
(GLM) 12 X 2 @ik 3

FEAZE ¥ 2B pfE
= 0.0047 6. 142 <0. 001
BELEE M (DSF) 0.0328 3. 442 <0. 001
SHEEM LR -0. 0232 -2. 946 0. 003
DSF X 124t bt R 0. 0006 2.191 0. 028
A AR -0. 0320 -2. 006 0. 045
EE TR VAN E]A) 0. 3810 0. 984 0. 325
#mHar () -0. 4024 -1. 489 0.136
wmHhr (FE) -0.3298  -1.215 0. 224
R AL (76) -0. 6241 -2.126 0. 003

AIC 381.29

x£ 2 TVUYENKOFIHBEIZOWTO—BLRIEET IV
(GLM) T X 2 f#hrhs 5

R % ¥k tE pfE
PEN 0.0971 11.773 <0. 001
HBELEE® S (DSF) 0. 0284 9. 567 <0. 001
SHIER LR -0. 0034 -2.210 0.036
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3L D BRI SN, SHEB DT WIZ L DSF O TFIcE b
) AR T W25 L Pl Sz, #1i2 DSE
A9 35% £ ) RE VL, %05 IS VAR ER
B TIIAAE I T DSF & SHEEf sk B2/ & <
EAREBBLR8BY ULERLZ ENTHENL,
IR O VT, AR 10 44 0 5ERROR o 3
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BE L GRIREN Do 72720 FMET VIZIZED L d o
720 FHORER, FHEIXDSF AL EWIZEEL, |k
ROGHHEB AT LR L 72 o 720 DSF 75 35% O
DOFIBE O UL, SIEEM R 0% T 136 cm, §HEE4
= 50% T 106 cm TH o 72,

(5) ¥+ v 7 EEEHEEEEZE DSF OREfFR

AP 2 F Yy v TOEAE L2 12 512 2o0n T,
Xy v ZTHE & HELDEE R DSF oA % X 8 IR T,
W OBNIZIEOHBIBERA A & D Sz, FOEMEG
APSDSFARB% YU EELRLF Yy THEZKRD S &
868 m’* & 725 72,

4. & 23
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ABFJETOIERRA (2~18 4E2) DALERIE, 2 ko
FRHh T 40% % T Il 5 3R M A AL S 7z b o D4tk
M B <, A AE SR 50% DL o> 3 AR M M AS A A
HWIEBD 87% % b7z (M 2) MO T V< v EARD A&
AR E LTI, bl o 1A R ISR O PUR % 1 R S
N7V =y SEMARDHE R 9 4R TIRIZIR L 7226
R, [FU  AHRE R O #H A R AR DIRRBR T Ol 5 4

BOELERS0% E Vo 7205 L BIFTIR WIS &
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vz oo HBEEOb D EEZ bND,

—75, BERREICE LTI, SRlofidciaiig 18 4:E
FCTCHHBED» 3m 282 2 HAMIT %272 (K3)
PO T, BI 0 KBMIURE O TR A DR
20 4R TR 455m 13E L TW A AP R, Eiko
RARARJEE BRI AR S L7z 19 4R A4 O 35 Mk o S35 8 = %
BEm Tho72F B Hidb Y, ZhoOMWEFE & iR
T 5 LS RORMAHICBIT L~ Y ERAOBE R R
BRI EVEVWR BEA 9,

SEOFATIL, 2 EhorEkih, & I 8 44 X
0 5\ AR AR A S R R R S LA T A W ARG AT A
L7z (M2, [K3)s SIS DG TOREMRARDHRE N IX
HOENTIE RV, EAREBIZETAHRY BV
POFENE IZH VL) NI S LR H o 72 GLM
2 X BN OMERTIE, BEDGERSE DSF 258 AR D 4
AR EFIYBEHICEORREZ KITLTWA I EAVRENT
WhHIE,H (E1, £2), —~HOREHMIIBTLEFTA
BoERE LTS ORI RE S b, FEB, 7
EEDTOREMITXTH THETHY, LICTHAE
DOFAM 3 2P D PSS T ~NORETH - 72,
KETTHRARD ERDOSIEBILROFEEL GO T, TI<Y
EMAROEFTIZRIZTHRERFEOREIIOVWTO S 5% 51
WBLETH 5,

(2) TIYTYERAOETE EREZRDER

GLM |2 & B BN OFGH, T < Y sERAR D A Ar3 & s
BRI HBREE ST ICR T 5 S LR SNz, £ X
WOEBRBRICEH T 5 &, #EDLE®RS DSF A5V < v ik
RKOAFEBERRICIEORELZ KIZTL TSI EHRS
n7z (£1, £2, K6 K7, < VEKRKOAE LG
BEOBLRICOWTIE, JFURBR OISR A O ELE R
1 SRR RE 0 B 22 B2 ASIE OS2 % 5. 2 T B 162D
PHESNTBY, KRAEOHEED NS DATHIE DR
REZFT LD TH o7z, T, MANONLEEIHT 2
IV YRR O EAERIEE O BUSIE, d6HEE O KR4S 25
BRICBOWTHTARLNTBY, =< UL Ky
FERHC AT BEYEAMK <P, 2 044713 rPPFD (HIxHE
ERAMERTHEE) ORTFICHOEEINL 2 LY %,
L LTBERED-OICEF vy vy TRLEL LY, &L
2 OB E R R I IHEDEASTH AR EVIEFTEREW
ZEP Y, ABFRICBI ATV Y EHRARDEE LGB
BEOBRE T 2RHEPMESIN TN D, TS DHELT
W9e 7 & AR ZEDRE R0 S, HEBERICBLwTZ Y~
VIE P Py LIER AR EALTBY, TV
VIEMRARDEFEREDT2DIEF Yy T TDEHI R LD
HLWEEALEET20DEEZ LN,

AWFZETIE, GLM IZ X 2T of R, V= v iEHkAR
DA LB EE O WIS LT #HFELDEE R DSF
WM T EAROST IR B A AT T 2 LAVRIE S
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7o (1, K2, K6, 7). &HOFAHONILIE % 1K
T B IR R E AR I E RN TH B 720, HMNOGEREIZ S
NODHEEREMORMLE - DTz /0y -8B %%
MNP NZT D LIl DB72h 9, ERILERMKICE
U 2 EEOBIZRIC LU, MR O ILFERIE L B LT
WHEWER, ThbLbLROFEZR,LBEOMET oM
Hix, EoREMICHTHRMNIZIZZ 20T, 2
DIEIEL TR DO MRNCERBE DO FFIZEAL % P65 32) 4 ZE0 & 7
FRETTER CHERL S N2 SHATRSSHRICIEIR L TF 2 U, $f
JRIRZHRIZ BT b ARTETE D L5 ZER 25758 L T B FRi I
1, EORFEMIITHRNHYEHL b tEZ N
B, EREWNI BT 2 RNEBR QMR ORI L, Mgk
TORER L IEROBRILEORBEZITb L E 20N
%o Thbb, NHEMOILENFIFIUIHENOLRED
IR ORI R E VA, SHEB ORI T 2130/
JEIZ/NE K B BRSNS o SRR T A &
N7V <Y FRRD EARDOELEMIC EOREDOIE K %
T22IEW S 2 TIE VDS, EREAERKRNO Y < v fE
B O —4EBEDNA I LA O BIZER T H HITHT
XFERXHMET LTV ARVE W) RED 8555, Th
5D ENS, AIRIZBWTI VY kA ATE &
BRI EAROSIER LRI FADOEEE 252,
AR EINHEE LTiE, EAROSHIER LR QBN AL
I EAREIEINCB T 5 V< v IERAK YA EOIEL D
BALDEZ 5N B & ATHEMROAELFEIZBWT, DSF
DAY 35% & 1) B I THEZER LR 0 B TR X
NBRERE 572D, Wi - A < FER B W AR
WIZAEE T BRI E - TE EAREEH O EEADK
FEOREREH N EZRTONE LNV, 5%, TV~
7 DHERE R EMAR DY AL PE DT D> S DWETATWBE L % 2
bb,

GLM 2 & BT OFEHRTIE, TV~ Y BmHARD AR
W2xt L C bk o SEBREELIAN O ST M BREE BN b 3B TS
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MR EDERPEDI ) BANZALTIY Y ERAD
BB EZ LT ONIONT, TEBELZE0E5
BRAOREVNBLEE EbNh b,

(3) ITYTYVEMICHT HTRE

AR TH SN R o 72T Y ERARD LT L BRI L
DOBFRN S, GHROIT <Y EROEIHZmT 720w o0
DIRBEIH/OENE, £, BTHIEZICBNTIE, EHEMAD
HEAE LR E R DOER D 72 OV R R IE 2 B 2 D LT
W 5bo & I EARDOEFRBILFEI 0% 2 BZ 5 L9 2l
A2, WEDEEBES DSEF 3% 35% 2 Tl 5 & kA
HEAROKTAREF ISR L ETMENL2D (K6), 20
X9 M T RIS A RICIE, DSF35% LI E & %5 &
I EAAT) SR NL, v v THifEE DSF
DR (108 45, DSF35%LL &S 572012134
HRELROOM DFE X v THHEABLEEEZ2 5N 5,
20 1, WAt o = N TR FREF A
25, BEEEOHMED 7201213 1.000m® BEOF v v 7

PUETHHH)ELTEY, KEORHRD i LT
HH0DE V25,

—0, JABEIHERZ EOW S BRI 554
1, BEHARDELERE B RIFT BRSO E L EET S
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Summary : Timber resources of Ezo spruce, Picea jezoensis (Siebold et Zucc.) Carriére, a coniferous tree
species representative of natural forests in Hokkaido, northern Japan, have declined due to intensive
logging activities and the difficulty of natural regeneration in this species. To obtain technical information
for the improvement of artificial Ezo spruce regeneration, we investigated the growth and survival of
planted young trees in approximately 30 stands in the forest surrounding Lake Akan, eastern Hokkaido,
Japan. Most of the investigated trees were grown beneath the canopy of a natural mixed forest comprising
evergreen conifers and deciduous broadleaf trees, except for a few open sites. The ages of the planted
trees, which we defined as the number of years after plantation, ranged from 2 to 18 years. We also
measured various environmental factors such as relative light intensity (diffuse site factor, DSF) and the
proportion of evergreen conifers to the total basal area of the surrounding canopy trees. Survival rates
were relatively high among the planted trees, at >50% in 87% of all stands. However, in several stands,
survival rates were <40% in the 6-10 years age class. Height increases were smaller than those reported
in previous studies ; the average height of planted trees did not exceed 3 m in any stands aged <18
years. Generalized linear model (GLM) analysis showed that tree survival was affected by altitude, slope
inclination, slope aspect, DSF, the proportion of conifers in the canopy layer, and the interaction between
DSF and the proportion of conifers in the canopy layer. This analysis also showed that average height
was influenced by age, DSF, and the proportion of conifers in the canopy layer. We applied these results
to predict survival rates and average heights of trees as a function of DSF and the proportion of conifers
in the canopy layer. The predicted survival rates decreased as DSF decreased, and the proportion of
conifers in the canopy layer enhanced the decline in survival rates at DSF values <ca. 35%. The GLM
prediction also showed that average height would be higher in stands with higher DSF values and lower
proportions of conifers in the canopy layer. Based on these results and the relationship between DSF and
gap size, we conclude that a canopy gap of at least 900 m® may be desirable when Ezo spruce trees are
planted beneath the canopy, especially in mixed stands where the proportion of evergreen conifers in the
canopy layer is high and DSF is <ca. 35%.
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