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TAPE) DFEOL LI, THATYOREMEL / FO/NMEMEELHER, 7TA-vHRERREL
TR (ERIEN) RBHERUT Ay - b/ FEEER (EREH) RBMERELL (3B
BE - &, 1983), T TooRERMIZ, 1990 EHKOBHATRBHER OSSERSETEERABI TR
B, 7H<y b/ xEAREFRRITRIIGEELY, BLALOHBKIZEOTHEBARNS -
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JARABHMRAEBLEILNTE, 20—HIK>VTE, TTRERLTEAH (FWHEEE», 1983a,
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RAPZREF L OMRRET A2 Y-/ ¥ TEBHRERIC B 2 BEFPIEOREAE & 283 L 1,
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2 HBiORME

Az, EFEREFHELRKFIFEC D 5 HFHE AT ITEE B 4 KR 05tk
220~240 m OREBEMHICH 5, HHIROTREM%F 1971~1980 0 BEKRBSOBERTH S &,
FERHTRH 9.4°C, ERKEH 130 mm BETH S, BER7H~Y, 757y 0l HBATK
Thb, CONE—FoTEEEFLoKLEHE £ 2 KUKRTKUREOAHERE L - BatiET
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ABMOEEE Fig. 1 IR U7, & TERRR (CITHTREEM) 13, Tablel WRT XD,
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@, P-2~5 REMETHH, LIFhbd 10 ERiEKE BBV, RO T A= vk, 1977 52485
62 EDORRENTSH B, P-1 12 1935 5EH, P-2 13 1941 I 2 h Z RS ITO RIS T, B
EEDBDE O, WEERRIARL, BETFEHH 13m THEIRASEV, —F, P-3~5 JEMKOF
TRE L EEDNBELKRST, BTG 16m fiREECHER/NEL, ChSoKGOHBT P-
2~5 12D\ T 1977 F I AMEB T 33~80% DRk %EIT -7 (Table Do P-1 MK E L1z, 4k,
F7 0y b & SHRRICILEMO/PNERYE - 1o biT N TR L oo

ThAwY b/ FEBEFABRM CITERBEFM &, M oBMNEO 7 7 < v ALYEHK
(1974 2485 18 FF4) 28k L BRI 72,
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Table 1. M THERBRHMO 74~ v HRAKRTERE NI 7 FORBR

Description of the thinning and under planting in study plots (ha %7 9)
Plot type T A = v K & 0o M H b/ FHEEAR
Pre-treatment (thinning) of Akamatsu stand Planting
4] X A i 54 B 53] th #®
Before thinning Thinning rate After thinning
Plot |y ¥ A Wrﬁfﬁ M A WEE M | P EY ¥ W?@f* M R
‘Density  Density| B &5 Hi & gt BHE MBS Hy PN ‘
of —of Mean Mean Density Basal Stem |Density Basal Stem [Mean Mean Density Basal Stem | No.of Planting
upper seed- |DBH height area Volume area Volume|DBH height area Volume| planted year
story ling trees
(cm) (m) N) (m? (m® (%) (%) (%) l[em) (m) MN) m» m®» | N
P-1 H\REMR—BX|36.1 21.4 309 33 - 317 - — — |%.1 2.4 309 33 317 1 500 1979

Non-thinning-
low density

P-2 B M—BRIIX|35.4 22.0 264 27 280 33 30 33 [35.9 22.0 177 19 189 1500 1978
Low-high
density

P-3 & —BETKX|23.7 21.6 965 44 486 73 59 58 29.7 22.8 260 18 204 1500 ”
High-low
density

P-4 ® —®WuK|27.2 235 740 44 520 68 59 60 [30.5 24.3 240 18 210 2500 ”
High-high
density

P-5 B %247 225 965 49 555 80 69 69 |30.8 23.7 195 15 170 2500 ”
Low-high
density

(Hh) 20T EHENERBBOWR T+ 7 A-A 2 4 LGOS ANEHIE
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3.1 HTHERM

B TR IE Tablel @ 7 h 2 v RERERTICE / F 20K L, NHEIC, 7H< Y KiEMEL /
FNEMEEXHELT S, BB BAROBKEDS LD TH B, &/ Fid Table L ILRT LI
1978 & 4 Hichik Lico 2720, P-1 0& 197940 4 Hickisk Lo, MBGRERENTHEL
rHTH D, FHHEE 8em, FHEBETE0.7cm ©3ELTTE S, HTHEEMICEIZE 7D,
P OERE, P-1 T@, 0.097ha, P-2 T 0.175ha, P-3~5 Ti3 0.2ha TH 3, Kb, EEF
Bt HHEEE L o BT I R A 1T - T,

3.2 FIFEERib

GBS I3 7 H < v HRBFIC & 7 F 2R L, FFOPICEAT 57 4 < v RRALR % EE i
BEL, THa=vy-t/ $ORBBHREERLELS>ELALbDOTHE, RBXKI2KXEL, £/ %0
HBAKIZEN TN ha U7 15004, 25004, HXOHEEIZ, £h€h 0.2ha & L1, 1976 4
6 HICHR L e/ + 3EBENTERLAETHY, FHNE 42cm, FEIRILE 0.6cm O 34
EWiTH 5, RMTHEMOBE LM, BERBOLOHEL -E i EREECHELT- 1

33 & A

TAY IR, TRBME 2N HEILD, E1RELTHOB~TEIRIT- 72, 2L, BTHER
HTIE, REERE (19784F) ICRMEROEENDEDL - B TAY £iThd, BEHS 198282 T
FPAET - 7 EBEFICBOTE, BEHEAEEUBRLYES T @1THF, 1977~1982
T 6T - 7o D AU 0 MR, BTFHEN, FENEFttovThs, 1982, 1985, 1987 H0 3
FlfT - f2o BB TR TIRTHE - b, FETEHFHITIZ 1986, 1988 4D 2 [HFT - 72,

4 B E F &

4.1 BHBEEORE

BT D P-1, 2, 5 TiF 384m? (1I6mXx24m), P-3, 4 Tl 216 m* (12mx18m) OFE
Xz&EL, A—RESOHENBELEEAETE 5L 51T L, FEIS 1978~1986 H D 9 HRMfT -
foo WEICEY v 3 —EOBEE VIP-SYS-1 ®ASHL, MATIEESAT, MNTREERNE
BHLUASESCAEL, Skl TRECEERSTL, MEOMMEL L TR, EXTORES
W, HiELie/ FOMBEICHEET IR E LAy, FLAAEHEENEL B, AERSG 7
HOBRED 11~13BORMICIT>1cd, Btk VAT L bE—RHETRETS L LRV,

4.2 &£EEE

421 e/ %

BTG, BTHEEM TR P-1, 2 513 16mX24m, P-3, 413 12mx18m, RENEFMITR
AWmx50m OHBEXREREL, #WE WIEEE U ARME LA, KL, SEPIEELTY
BRI MESE R BRE L 5 - 1o BKHEER 1990 Fi2fT - 12,
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4.2.2 REEFLETH=Y

[HFF TR O RARLE T 4 = v O ALHEER, EXIKZLZN 2mX2m OFHAX% 10 bk
L, 1977, 1978, 19794 10 HO 3EIFEAE L 7z BRIL L7 H = OREESIZ 1980 0 5, MEER I
1986 4EH S ENENOED 11 BICHIE Ul BRFAI 1990 HifT - 72,

4.3 ¥EERKOB4AREE

uERomARE, ZBRAXIC I0mX10m OXOEOFEERAZEL, 7 AN p IR FEg
L, W FHRER (EF) 2H~

4.4 E/*OHARRBE

b/ +ORARR, BT TR 0. 16ha, FBEFMTIE 0.4ha, OFRBXEEREL TiT-
oo ABRFHDAHETRIC, WL BRSESHELL D), Fih % 1/2 LILESEEL -
bO), i (BBSFAZ D), YN NOILVEOALBICEZbD) HEE2HRLEL, £k, T
WHEFE L 2B D3, HHIBOREL SHMTL T, IEEREENREE Bon 2 KEOEFRLEEKL
L CRo8k L 7o MR, BT TI 1978~1987 SRS, FRSEHHIT @ 1976~1985 SO %
NENEER, 10FMICh - TIT- 7o FHEAKH L BRI HERE S F/I2 6 BRU 11 Ao 2[E,
6 LIS 10 5 £ TRE L OHBASRA L ELA T 11 A OREHEOFE 1 HE L,

4.5 TUMUYAZXREEAI-E/ +FORREE

EIEEEHHIcE VLT, T HEDOBVCIETUETHOL ) +OREORVERET S &,
RO OB ABE & 75 - 7R E AT 270, 2500 AtEEc BEX A RE L /-, HamE
3, 2N, HAX, Tk 240m® BmXx30mJ, KEXK T 360m® (12mx30m) TH3, ZC
TOFADY FERTFEIED3HETH 5,

XX ; FEREN I B SN0 $45,

N« A RERACE UL IR 80 cm FRICXIO $AL, FIRE 120 cm 2XID T,

ZEENK : T HEHCAI DAY, REBE RN OB L 25BN DIL D,

T HFEROE / +ORRHEHEER, £/ F5HE 12ED 1987 £ 11 BItiTw, ¥XToE / +
EHE 2m ML EOEEMicowT, B8, WEER, BEREEESE L . SKHETN D 3 1977~
1982 SED 6 HERAT - 720

5 HRLIEE

5.1 HAENEBEEOREZ{L
MR A TS5BS, ERORBKE LRI L ~T, MINEH2EEHS L, TARZEERET
ZEANE L, HMNABE I, EERKOBRER TULERORKECKE S EET 5, HTHEBM
DT Ty FCB SRREORPIENBIEORFE(LE Fig. 2 IR L, ABRUREROMAET
BB, BRI P-11323% TRHEL, BMRLZ P-2, 3, 4, 5 T2 40~70% TLAOKREME
BAHHPRELCE B> THABEMET L, SRORE I FROMEMEE R, HERKLD 3~10
% B LIKEIT, THeYyHRICBY 5HMREORER(LIY/NE ke TNIRT A< VL
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Changes in relative illuminance at the understory of Akamatsu forest after thinning

MRAF, b/ FR0EDRREICHA TR OMTEASEE A8 (LHIZD, 1975; LHE L, 1980)
feHEELZOND,
5.2 £EHRE

5.2.1 #THEHEtoe / +

BTeE&kashie/ +0 BEFHROMEZER, BEOEENH%E Fig. 3 Rl . MEEER
4.0~11.5cm, M&EiE 4.9~8.5m DFEflicd by, E70y b VEEHEIRRL 2, HWEERR
BEOEG LD T v P RED o1, RATOHBRIZEEOTHLREEBIEELD ESRKELO
BEETHH0, WREREGHEREL DVEFREICKECEET I LBHSATWS (B - b,
1978), #DH A, CITHTADEL, F & EARTH=Y EOMBEBRICL Y TAROZ T 2 RENREL
b, NSvFELODFEELELILLEEZONS,

MERER% Figs. 4, 5wl AKER, &7 0y b ESITHEEER T~9em &0, B
#F2HHE P-1 Tid 16cm, P-2, 3, 4, 5 TIZ 30~38cm LRKEBIFREICHEML 1o, HABEMR
A 23~26% LKV P-1 © 3~5 FEHORERIF 35~4 cm, 6FLIFAIG 48~53 cm THE L, HF
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DBH-class and Height-class distributions of Hinoki trees which were planted in
the forest floor of Akamatsu trees 13 years ago
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Changes in mean height of Hinoki trees Changes in mean DBH of Hinoki trees
which were planted under Akamatsu tress which were planted under Akamatsu trees

B ER 4dlem & 7oy FRATEEGDUEH - fo, B 40~45% © P-2 3H# 3~5 EHOBREK
B3 43~54cm, 6~108FHF 50~62cm, 11 FELKEIE T0em T, EFHRER 52cm E 705 b
TR OKED > 1o HARHHIBE 50~70% © P-3, 4, 5 TiF, Ktk 3~54H330~60cm, 6~10
H#Hi3 40~Tlem, 11HLIEE 60~T0cm OREERL, FEHRER 47~50cm TH-712o BT
MR ORER IEEAE DTS, 2EDBIREIHENL, 11 EDBEIRNEYRBEOS V79 v

Tk DN BEENS SN, HEKEES 5 EHEBE6ERD P-1 TId 0.4cm, P-2, 3, 4, 5
T2 0.6~0.9cm, T~9#HIIE P-1 T 0.7cm, P-2, 3, 4, 5 T2 0.8~L1cm, 10EHIEE
Fuy bEbicESHEML 1.6~1.9cm OEERERLI, UL, 11HLEER 0.5~0.7cm @
REE T TS DRSS Sz,

BEBEHROER%E Table 2 IR U, MAETIREA 40~45% THEL TE/: P-2 TH&E, E
EERESR BN, KROTH0~T0% O P-5, P-3, P-4, L70-7tc, WEHEESEED - 7
Rtk (23~26%) © P-1 3R bAEEMNE Y, & BEREEH L THERED/NS VI EHMHY-
fro — K, B & (m)/EE (m)) &, EENKELLICO>NWTELETL, 9EBLE
LT 2 BIMM S St IR 77~96 THRIBRT A EIHEFHO & O X h RBSHRVUREERL
TVWBEVZ B,

b/ F Y RER TiIcERT 2@, BRIICET LD IVREERPRBONS L VOIHE
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(%, 1934; #5HE, 1951 7% 5, JIFRE (1968) %HE (1972) OfT - - BBRRBOLERIC XA,
b/ +OREREZ, HNBEL15% U E0HI s TBEVEL, 7% BRLBVE SO, F1,
EERETRIZ CS5VETREDSTEINLUTICLZLEHMBL LI LTV S, SEORRR
IBWT SHNEMBESB L Z 40~70% OXRRET T, %Y 3 HEFEHERES», Thlllo
EBEHERPE LN,

5.2.2 [EREFHOE /) +

FIRFEFH TH 2 HEHICHEE S e 7 #0 15 A HPROREEE, MSOHEES%E Fig. 6
R Lo MEEER 4.0~14.6cm, BEI 4.1~9.4m O&FIch Y, RilOM TS e/
FULIMSEFO/EEEARE L, IO L, HENHONEBC X 2EBEEORT, BEARY
BALTELTA=YEOBOAVEEICLZbDEELLNT, £/ +OME - REERORESE

Table 2. #THBIhIt/ +0 134EFREOER

Description of 13~year-old Hinoki trees which were under
planted.

HEX P-1 P-2 P-3 P-4 P-5
Plot No.

FEEE (em) 6.4 9.5 7.0 8.0 8.2
Mean DBH

S (m) 6.0 7.3 6.7 6.6 7.1
Mean height

Rt (H/D) 94 77 96 83 87
Shape factor

50 -
o~ 15004K ||
R 25 | Low density
™ plot E{—
&
B g ool
= 4 6 8 10 12 14 4 6 8
® g0
e { 2500 KX T
o5 b High density
Qt

4 6 8 10 12 14 4 6 8§ 10
MWEERE (cm) B & m)
DBH Height

Fig. 6. EEEFHOL / +0 15 £FHEOR
AEE, SEOEESH

DBH-class and Height-class distributions

of Hinoki trees planted 15 years ago
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% Figs. 7, 81, b/ ¥ OR#kEk 154 BRROFR% Table 3 ISR L7
MRk E 1500 KX, 2500 AKX & bEKOZBERL, BEKIFEETIE 7~20cm, 5~10FEFT
3 30~55cm, 11 4#LIFEE 60~70cm T hE R L, FVEEHERIT 40~4lcm Th -7, HR
®1I0EMomEMSDR, WEDBOMEROMMA BRI -/, BREER, #&7FELRE 0. T~
1L8cm/HDEETH -7, B LTS & (T 5 &, BERETRIERE 10 EORERI
NEL, —FH, BEEREIREVERSES SN,
5.2.3 EEFHEOTH Y OFEFHLAH

8 r
10
; Rt
—0-— 1500 &X 7 ow density plogs
6F Low density plot Y g —o---2500 AKX
2 --0--- 2500 AKX J, High density
= High density plot Y/ plot
o]

h=n
=)

Ty
Mean height
-
(\’%6
EEMSEZ (cm)
Mean DBH
»
o\
\\9

& oL
Z ,I'O
2} y /3
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,;8/ 2r 8//’0
oo’
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Fig. 7. HEEFHO L/ +OPIHEOR Fig. 8. FMEHHMO L / FOFEREER

it DX AL
Changes in mean height of Hinoki trees Changes in mean height of Hinoki trees
at each plantation at each plantation

Table 3. RIEEFHICHEBEINI- / +D IEFHREBEOER

Description of 15-year-old Hinoki plantation

HAEBRX 1500 &X 2500 &K
Plot No. Low density plot High density plot
BRILAEE (N/ha) 890 1600
Tree density
SEHEE (em) 9.0 9.2
Mean DBH
PAGHE (m) 6.3 6.5
Mean Height
Rk (H/D) 70 71
Shape factor
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FIEEFIc BT A RBRET v Y EEOREHRIZ, ~5 Vb3 600, HHELE (1976) »5
HBERDON, L L, BRELSFOELEEED LT H < v B OEGEEE, 1979 EEHICEWT
1500 AKX 2500 KX T, FhENEET0.94E/m?, 1.6 K/m? &/Dho/, O, o
LA Liicbhbbod, REBBEMSDLIVDOWR, 74° v RERRE AERKE Ly, #
BEROFBENELL TH = v BBOREICEAREKRREBEIC T - Tl itk B EELONT, K
REFLATHA<VIE Tabled DEBEHTH S, REBETEERMOLORILL 2T H =Y DRRIR
T okd, S 3m U Lofkiconwtase, 1500 4KK, 2500 AKX T, #H#FH 660 X/ha,
620 & /ha TH Y, b/ & ORBERRIT42.5~27.9% TH - oo BXROFMEOELRE ML
KR BBOE / FOMET, tMOFAESEH (BEREEIIR, 1976) LEBOHEER LI, ThH ey DF
HEE LERIRNS >T6.0~6.3m IGEL, HkShict / +OHE 6.3~6.5m IKEREFELX
sto SHRlIEE/ FETATYOREOBELEIRRL, TH- YN EBEERT I _BHRELZ &N
Eiohb,

5.3 REAOBLER

FAROHE L HEROBFREA SIS, P-1, P-2, PS5 KBLTHALAEERDOH HFHER
WAL, Fig. 9 iR L, EHEER, 973X¥235, YeoAy, 3435, HeXy, 2,3
PR YT, EAFRY, NP, IVAEINY, IV FFERETHEL, BTy FOFHEBIER
BA, HERRIETEZTRENL, 4EHUBEIED L -, EMoBERIERKRD P-1 TR
75 ¢ 23~53g/m? T, 80% BIRIX D P-5 T 38~124g/m? L HEAOHERIIDIINA -1, Th
i3, RIBRAORIBOBOMEORELIC & b FTREEASBEES h, KNOBEEE XD ICXVBERDRH
EhfE S kb EEL SN,

T DK TH 3 EERE L o Tl & FEREF oMb E Ao FMELFREHE L BRT
i3, MTRRMOEAERD 190~400 g/m?, FEFFEHIZ 700 g/m’ &, EHEFMETORERSKS
o foo BT HEEM CIRBRMIEESLER» oot L, RNEFHTIE 2RMLETS -0 HE
BoE DS LBATE 3,

HEBMBETThN AHNEF E, EAOKRBIC & > THEASIIFIS h, BRROREEEOES
e, ¥ bofilheshTns LB 1974; BE, 1979, BREH, 1970, 4, BREH
(1975) RHHNEFI AL TAOREFZETEELOVT, BE- > FADIEEOEI{LIC > h58Y
1B 3 & off 2 ALY T 5~20%, ALHLEHKTS5~25%, RRHKTE5~30% L LT3, A5
BTh, MAHXMEBER40~70% EE/REH (1975) OBELVHL -2 b0, BT
BEABRROE TREIHEIC 21 h - 7o,

5.4 b/ FORKRRE

B/ OB AREE 23 FRICOVTE, ABEYSEREORHPRETEOAR (LT,
1984) ®iEh, BHEMBTOTELINHIFoATVS (FEEs», 1953; /T FiEs, 197D, 1,
BHALH A DA b, BAMD®R T~10 FE» SHEMI U, BF - XEMSFRRURER L0 25
LBEdd s (UM 1969, 2oC, HAMcEII 3L ) +DAKEREREZEL Y, £/ 0
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HER RS 10 ERMBEE L. EFoiEl - BRO&EB% Figs. 10, 11 iRt #TREEM
TREHECEFARNA SN, WEEFHITIHBAOE C @ERE S FRICREL, ¥ 3HRK
BREEARRUEETH -7

HEFERON, BEABIK LS b0, EERASFIOHT 2 BT 7. 7%, [EEEEH
p13.1% C[EBEFMTEVEER L, L L, GRBMOFBERE, b/ &Moo —BNuE
BEROBGENKCH B ELEbN 5,

Table 4. [REIESEFHIC KARAFTFLAEET I ml o7 vV ok
Description of Akamatsu trees above 3m in height which were
regenarated naturally in the Hinoki plantation

HERX 1500 &[X 2 500 &[X
Plot No. Low density plot High density plot
AL AE (N/ha) 660 620
Tree density
SEEE (cm) 8.7 8.8
Mean DBH
FigtE (m) 6.0 6.3
Mean height
EARE (H/D) 69 72

Shape factor

8

g FOMOEKX
Other herbs

£ DD ARE
Other woody
plants

B4R E/m)
Dry weight of the undergrowth
(=2
(=]
T

123451 2 345(33) 1 2 34504
P-1 P-2 P-5

Fig. 9. ®FHEEMIC ST 3 BERDFEEEDRELL

Changes in dry weight of undergrowth in each plot subjected to weeding
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#
iy

[52]
(=]
1

% iHE AR Poor striking roots
EE (ERE) Cold damage

51E% (No. /ha)
Number of withered trees
&
1

1 2 38 4 5 6 71 8 9
#2 R F

Years after planting
Fig. 10. #THEMIC B 2 S RIRHER & (AR
Changes in number of withered Hinoki trees which were planted under
the upper Akamatsu trees

200 F
E&A B Poor striking roots
= .

% 150 b EZE (JAth%) Freezing damage
s ¥ (FHE) Cold damage
&0
N B E%  Snow damage
[

&5 Z oDt Others
&3
m o,
£ 3
g
2 50
oL -
8 9

g 8 %

Years after planting

Fig. 11. RSB ST 5 ERIGEE E HERRE
Changes in number of withered trees and the damage categories
types in the Hinoki plantation

EEIC L BHEAI G, W% 2~4 FIEBRADOH S 10~15 cm OMBTARMBEREICL DI
FLi:bnl, HEAMESERECLOEBRO LERAMIB L 60 (EFTIEEMMEME, 19840 o
TOOMBEEAL SN, £IT, AREICBY ZRELFHBHE L HBECXST L. REE,
1983~1984 HAFORERBEOBIFEL 2D TH 5,

BTSSR, BRI REREE I X 2 EL, BEREHES 1L1% EBDTOLh -1,
[FEEEH O RE I & ZHHERIF 35.2% T, £ OKEIHIHERE 2~4 EOREHEERE (33.7%)
THote LL, Thill REMNESHEORBERS SNEH -k, HTRBMOMIRNED TD
BWZEOEME L TR, HEzoMEABORELEE LI, ERICIZIBENHRENEZ SN,
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COXIBHEFL, #57vEELERELAETHEEORS I BEShTVS (AH « KM, 1942;
A, 1935),

EEE, BEMH TORSTHBEERE SN, ZCTAFichkT 2800 2L ORERRE
ot T, BMEEN 1m DTEDEL, TENBEV LI, HEAKORE (BT 4.4~5.3
m, EEEHH 3.5~3.6m) pFELEVLEHEEL S, MRTEE L KRR AE <,
RN AR X 2 2B ERBEEEZIPTIREIEDBAONTS Y (LHE 1972), FHETEG,
HEANS 5BEERS A - 2 (WEERE 10~20cm <¢50V) cHEEZFLT (EH 199D
EXNBTEREDND, HEEL-S>LWTHAROMEE LTBSN S,

z o, FABEFMCEOTHER < FRICX28E (0.6%), TAULRDOUHE (2.8%), #HE (0.1
%), ABY (0.3%) 72 IcES HENA SR HEDREDEYL - 7,

5.5 THMYAEREZEAI-E/TORELE

FIEFEHICL 2 " BHRER TR I TR L IR BEROBEBEE N2, TOLDYRHRT
Mo FEOREFIBHBEE SN D, 2A0, FAlh, ZEXHD EWIBREZ TN HEEFEBLTHS S
ERGRL e s 12EARS IR, KEEBELHL TV,

BXELba+35, 9T IXFs 3, 7IHEL, SHETHAX, BN, KEAXENENOLHE
D 60.4, 54.4, 72.7% = 5o, 8P XKicBiF 2/ FRULEMOMERESHE Fig. 12 12
mlfe AKX, ZHAKXTS5m L bt/ +DED2EGRENTNT4% & 13% BOTHL, H
NIX T3 14% 065 BROBOLA SR, LEMOME 2m M EOBRTIARIZ, £XIX 9100 A/
ha, XX 10800 A /ha, REN|X 11200 A/ha ¢ BXTRKELERROSNEL 7, LEL, B/

5000
- £/ % Hinoki
4000 |~ —— [ 34 Broad-leaved trees
W
38 [ ]
-~ -~
5% 3000
2
2000 P~
“Z
1000 =
oL

2N ARXIX R HEXX
Clear weeding plot Stripe weeding Mutual stripe weeding
oS m)
Height

Fig. 12. THIh FEBIRBX BT 3 £ 2 F ROLEMOREREBIBERE %
Height-class distributions of planted Hinoki trees and broad-leaved trees which
were regenerated naturally in the plantations by weeding methods
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* OEHMEL EOILER ORI AR, AKX, REMX T, £h&403004/ha, 1150 K/ha
ERRVEDD, FHXXTES5900 A/ha ERELRBUE T, TNODILEROASRS I / 28T
L, ZOBREERHY, #Eshce /7 Foncidzgld 5 L5 IO RORET 2 b00s 51,

TR HERo e 7 * DEBIRRE Table 5 o, BLAEEFDOE - ANIKXDO & / + O¥ERKIAE
Table 6 IT7R L oo FEEEE B REANK, 24X, BHAXOIEF CHXIXARSE D, BHXXofkE
i3 2~5 m DEFHIC & - 7o ZTHARXBLNX ERFUEOBEER LM, T BELIZE 5%
DBEMBEDEBCLE bOPEIAHTHZ, FiiEHLickdice / 3P IBEEHR SN HHHE
WROBAELVBVUBEERT LOHELH D, MNOBRLOTRIC OV TRESICKRITT246EMH 5,
T EEERSAIMLLBHNIKIc BT 20D R L OLEMT OMENEEIL 3.5% SEh -8, C
hide s +OPIRENEBOC A6, Bifie S LBicER s TREMIN S hEBREBbN 2,
Plozis, CoBEMTIRENY A0 LRIZEOHEHETUNO FETH B L5k,

Table 5. TXIOHFERE / +DEFRKNR

Description of planted Hinoki trees which were subjected to different weeding methods

R 12 4
12-year-old plantation
HERIX = MssiE £ AR DAV
Plot Mean height Mean DBH Shape-factor Tree density
tms o /D) (N/ha)
2 M K 4.8 6.3 76 1820
Clear weeding
oM X 3.7 3.3 112 2110
Stripe weeding
X H AKX 5.1 6.3 81 2470
Mutual weeding

Table 6. FXXE / FOHERS

Description of the oppressed conditions in Hinoki trees which were subjected to stripe

weeding PRl 12 4
(12-year-old)
BRI AR B s MEE R
Gppressed Density rate Mean Height Mean DBH
conditions (%) (m) (cm)
&/ B K 9.7 5.0 4.8
Non-oppressed
RS 17.7 4.8 4.6

Non-oppressed
at the terminal

# E 67.8 3.6 3.0
Oppressed
5 (M) 4.8 3.0 2.6

Withered by
oppression
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LaL, TXTOERMTIOXD LG FEDENOEAHTSH 5, FlAE, 3 TCMBEADGhohE
LEOBESNTOLEATR, BYIOBET2X0PLETS Y, BEMOEBIIS UL FAD Hiko
FH»kp o s,

6 £ & &

T B ORIK 9 ER ORI, B LD 3~10% OB LT T, TAH= vk
HDIREZE(CR DS - I,

BT O e 7 +OEE R, HKPAREESE &£ 40~70% OfF T, [EEEFitE F%0E
DEBRR LIz, UL, YEBTEESBIFTHA &3, RLTE / FEMMONREHRITT S
HDTIRHIE W,

BT oMK oA B AEEFIO Z Ic L THE DL, THOOENIc> L 54
ErnBoniry, b 20MBRoRERESEVY, hoMEEOBHITRT WL S KE/NED
REREMT 2 LEND 5,

ik 10RO £/ F ORIERI, BTEBMTEISERAKD8.8% T, TORLALHEES
BRkb2b0TH»7, —F, BHAMICHRELCRBEHMTER52.4% T, BEALBLEENEY,
MR 4~5 T TICRA L IRREBEERIE 35.2% £ i, TOECRBEEICLDLOTH - 1o,
IOLD EABMIC G, HEBED DTS, ZTOMBRRIZCORSEEVWBEONT, T LLE
= (FE ERE) HEAMICBY 2 F OB EMII B A ARBOAKEREREEL S H
3, UL, BTSN TREMBEEOHENS LMY, MTHRNESEBI I EUTHELEELS
N,

ERFEFMIcEEH L4272 < 713 ha %k D 620~660 AH b, FHAKER 6.0~6.3m &£ 15#TIE
IFe/ FORIEICEL, 5%, THYYBLEBERERT 2 BHAEELLNS,

AKX, FAX, ZEAREVSRELZ TN FEEITL, RTEREL R2AFREE/ +0
HFI, THEEERESENE LXK TR R L QILEMOKEIC L DBD TEH - 1o KEXY
Xcid, T EESSANRKO¥KIC bbb 5 T2NX EEEL LOBEER L, COFBMTIR
RHAMH XD SREOEMEI TN HFETH L MG -7, UL, TXTOEMRITI DX
DINNHEDBEDRARTS 5,

TR R M, EONLAEAMBELTZ60T, FhHIEOERNERSNE, SED

&S, MEARERTT 51013, WISHOMBLAI N TV LS RRYPORMANE L, 4KS BT,
b/ FOREFRBERRNEE T 2 LEND B,

5 A X ®
ZEE OB KNORRE BT I B Y 2 KoBER, BMKE, 79, 58~65 (1972)
D FRATHIER IS S VT, ERIMEK, 570, 4~14 (1974
D HEERR R i BT A PSRBT UTHAA LEFICET 2 hEET, K, 3B~
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Studies on Silvicultural Techniques at the Early Stages of Growth
Development of Two-storied Stands of Pinus densiflora and
Chamaecyparis obtusa in a Cold District, Japan

Sarro, Katsuro”’

Summary

Two experimental stands were established from two storied forests of Pinus
densiflora and Chamaecyparis obtusa in the Koma Experimental Forest of the Forestry
and Forest Products Research Institute, located in Iwate-cho, Iwate Prefecture, Japan.
In one stand, C. obtusa saplings were planted in the understory of 60 year old P.
densiflora trees. In the other, C. densiflora saplings were planted, and in the same stand
naturally generated P. densiflora seedlings were also grown. The purpose of establishing
these two storied stands was for producing large size logs of P. densiflora and small size
logs of C. obtusa In these two experimental stands, the growing conditions for planted
trees such as light conditions and the biomass of the undergrowth have been investigated
for 13-15 years after the planting. Also tree height and DBH (diameter at the breast
height) of the planted C. obtusa trees and the P. densiflora trees which were naturally
regenerated have also been measured.

Relative illuminance at the forest floor of P. densiflora in which C. obtusa saplings
were planted ranged from 40-70% among plots with a different degree of thinning at the
thinning time. However, changes in relative illuminance after the thinning were not
apparent. Nine years after thinning, relative illuminance was found to be 3-10% lower.
The mean height of 13 year old underplanted C. obtusa trees was 6.6-7.3 m, higher than
the 15 year old C. obtusa trees (6.3-6.5m). The underplanted stand’s biomass was only
40-70% that of the C. obtusa plantation. These results suggest that underplanting helps
to eliminate weeding. The withering rate of underplanted trees was as low as 8.8%, and
the causes of tree withering were poor striking roots (7.7%) and cold damage (1.1%). On
the other hand, the withered rate of the trees in the C. obtusa plantation was as high as
52.4%, and in this case the causes were poor striking roots (13.1%), freeze damage
(33.7%), cold damage (1.3%) and snow damage (0.3%). Most of the withered trees
suffered freeze damage and this was regarded as the main cause for the formation of
poor C. obtusa stands after clear cutting in a cold district.

Three plots each to be subject to one of three different types of weeding (clear, stripe
or alternate weeding) were established at the C. obtusa plantation. Although the stripe
weeding plot required much less labor, the growth of the planted trees in this plot was
worsened due to oppression by the broad-leaved trees that remained. The growth of the
planted trees in the alternate weeding plot was superior to that of the trees in the clear
weeding plot, even though the labor for weeding was half that required for clear weeding.

Received March 31, 1992
(1) Tohoku Research Center
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FEHORE (1982 )

oo HEE 5
Akamatsu stands in which Hinoki trees were planted in the understory within
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Photo 1.

O years after planting
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Photo 2 # FhEGE&bOZK (1991 4

Akamatsu stand in which Hinoki trees were planted in the understory

within 14 years after planting
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Photo 3. [EREHMOMEER 7THEHORI (1982 4)

7-year-old Hinoki plantation

Photo 4. [EIBHEFHOBHN (1991 4£)

16-year-old Hinoki plantation with natural regenarated Akamatsu trees



