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EHBEOEmORZ L3O JFRICEWT, BHEERMRROE LT Z2HEX Z 510407
REL., BHRZIVEBOER EHREEOLEEEEZIHSNC Lz, EEEZSATETIVICHED
B FETHE L., BHAEBMEENRKZNVE MR EROBINREI KT EAZ R L,
DEBOMIMRIEE GO TREN ST, WL LR B RFEREEEEEICDONT,
M L ICHAZEBTRRTZ N TE, BROBEE I EEE T1.066, {KAEE D20l ¢
0.638~0.661 TH > 7z, TN 5 DEAFZRD S HBIFRBEKRICHT 2EEEYFE GEEDH 2D OBBITFE
BAEEEE)OZ{LZ T U, BEEENERT, BEGOMS TRIBHEEM RN AZT NI O
M3 2, @SOS TEEMU ADoK, KIS K 2B FEE 4 FE ST O 8% 8 Bhnic
K BB EAPEDRN FIC KB BICK D U TCHM LUz, ERDOMEIZEDL SO TL @B
FRBCENFRETRKE S Ao, BEEEMNROMFISEE S OB ERERBIKED K Z W
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DTCRED STz, LLEDHRRE D EAENRIGHIKIC X BB EDENZHMT 25 ATH

MITEETH B T L RENT,

F—U—F CEAESE, /5 ER, wBFEREERL, HK

L. IIT®HIC

v/ FEHARDOREBNGEMBETHZ, &/ FA
THRIC B % BRI A D 72 D O BlfF & O L e g
(SBP) Z{Et L. RUFRIEEDOMEAFET % 12D E
TH (LM 1982) o &/ FPAFONTH TR
JERREVIFE EMDHERD 720 OSBRI K32 (M
2006, Seiwa et al. 2012, HIFH 5 2012) o LA L. BREZZEIED
Bz 2 HEIC B0 RGOV TR D7 <
M DSBPE T % X = A LI KR TH %,
AMOSBPZ AT B IEHE & U CIEAFER®E (Foliage
efficiency) N %, THUIHEBIFRE X ITEMEZO O
SBPZ R L. M7 DA BRHE 2 519~ % | C i B f5AE
T % (Tadaki 1966, /i 1973, Waring 1983), HEAEPERNR
VB TYE A K D /NS WE IS (Tadaki 1966,
i 1973, Reich et al. 1995) | FRERDIEIM LS T
T HHEAMNRE SN (WRPARFEIE 1966) . FEZX
AT B DL PENROELNHE Mo Tz, UL
U, RRDVEEAE PESDRIC AT T B DV T DFZE IR D
75\ (Brix 1983, Binkley and Reid 1984, Mitchell et al. 1996,
Gspaltl et al. 2013) . ZTOHHD—D L LT, HicE
WTIREROHEEDRETHE D FENE, —fi%
MICEERE, REILZEEAISBLNTZTEA MY —

RGN B2 4E 10 H 12 H AR D A3 3 1 H
1) ARAKREWIZEAT PUESZT

2) HEKET « =)V RREAEERI > 2 —

3) BRI AR 2 > 22—

4) ERIUE L R - A5EE

* KRS IIZEAT PUESZAR T 780-8077 U & i A vEHT 2-915

AZHOTHEEINSH, MRKIcXkb 78 A ) —=_D
ZAb 2B TCHS M T % T EIE NI REETH
%, Fic. MEHEZHWTOMOmBEZNE L, BEmid
ZHEET % 715 (Binkley and Reid 1984) Wb %M, CTOF
HBLHNEET S, TNHORNN S, SO
BT BT 2 BUIE DB PERN RIS DOV T D
B b FIZDOW TR DEERDZEIC DV TIX
WO DOREDDH B EDD (HAS 2009, Han et al. 2014,
FEIE 5 2018) . A PERIRICBH T AIEMIKIZ L A ERW,
MoTERZHEE T S EROREEMNE L, TFEREE I NI
SIE T LTI E 7z (FgiE S 2015, Inagaki et al.
2020) o TOFHEERTEICHT 2 HOWIE (BT
IR CIERICILBIBIRDTED 5N LWV S BIED/ S A
TETFIVHERICHE D £ D TH % (Shinozaki et al. 1964a,
1964b) o ZEf FEpHifE & BER DO LLBIBIFRIZ, AF (UKZEE
BIEFAEIE 1966, Inagaki et al. 2020) >t / & (Hagihara et
al. 1993, Ogawa et al. 2010, figtH 5 2015, Sumida et al. 2018)
THDIID, Fe. ERPepmiEE. B, B rE.
HEED SHEE T E %728 (Sumida et al. 2009) | % &5
WTHDERZHEET 2 T EWATEETH S (FFIH 52015,
Inagaki et al. 2020) o C D% TFEZ AV TEREREREIS
PRI T B /) FHRICOWTCHEHT 5 & T, BED
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WA PERNRIC M T ERIHSMCT B T & WAREIC /R
Do

ARFFE T, EHIR DR S D Fix % His I BV T
RikBR 2920 L. MK 104 R O R & SBPOBGRD
5. MK 2 HEDA RO 2 5 M Lz,
F e, BUKBOSBPOEIMCDWT, HEROMINC X%
SR B ROM FIC K BHBICE Y LTZENEN
OFEEFMUIz, ThEDERIDEGORES /
FIRIT B TR L FERNRIC NIF T B2 5 i
TR EEHNET S,

th

2. Jiik

1) AZEH

T O PY )RS (L& 9 % HEF AT 003D oMbl
KMy, A=, KR ov /S hzExge Uk, ikt
DOHFELZ Table 1.1C/R89°, KA (3328’ N, 13300" E) . [H
B (3326'N. 133%10"E) . KA (33°23'N. 133°1'B) &
ZFNFNEE1150~1280 m. 710 m. 500~550 mlC i
T3, EHEEIEIERD Ikm X v ¥ 2 h 53RD IR
I (MAT) (K50, HE., KRMTZENZEN.1~9.9 C,
124 °C, 13.3~13.6 CTH o7z, FER/KE (MAP) E3H15T

I 50km I
Fig. 1. il hie
Location of the study sites
Table 1. i #5 i s
Summary of study areas
Wi FEE PSR Rk i iRt TR -ty
Arca Altitute MAT MAP Slope Inclination Parent Soil type
(m) (C) (mm) direction ° material
KA Tengu (T) 1150-1280 9.1-9.9 3140 SE-SW 30 KK Bl
[HE  Furumiya (F) 710 12.4 3270 NW 30 Hefsta B,
AKRMI - Tayubata(Y)  500-550 13.3-13.6 3190 SW 36-40  HERS B
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T3100 mm KA ETH -7z, HEHOBERNI30°~40° TH
Sfz, BRI, KL Z R &9 % Bt (Bl |
[HENGRRAC T DHERE A 2 REA & 9 2 @ 14 M fg A bkt
(Bp) « AKRMTIXIUA HREOMERESZ R & T % i
Mgt L By THoM (LU & 5B 1976) , EJE 1
WopHIX., KMy, [HE., KKMT. ZhEh4s, 4.7,
50THH, b/ FEEOERPEIZ, ZNEN10.0 mg
¢!, 85mgg'. 9.4 mg g TH- 7z (Inagaki et al. 2011b) o
KT LEOERYERENZ S EBENEETHO.
[H= Tl ORI - 7z (Inagaki et al. 2008) o K
FKMTELERM OB Z KL TIHE X D & pHAE <

BENEZH Tz,

KA, IHE, KRMov eGSR e LTEE 104
FTOFHZEKX 20 m X 20 m) Zf%E L7z (Table 2., M5
2009) o AT O, [HE TE20024F, KK TIE2005
) IS BT B MEE K. [HE., KRMTENE N2
AL 238, 3SEAETH o Tz, KITIRHIEMKKBX T
25%. 50%. 75%DMKX (To, T25, T50. T75) . |H&
TR B K T50%HKIX (FO, F50) . KKRMTIE
200541 HERR X 38 K U25%. 50%. 75%DRIEX (YO,
Y25, Y50, Y75) Za%iE Uiz, MICRIEABKEZ R
To TARTDOY A ZANS FE AR ARFRARE AT,
KA & HE TlE20024F, KFHMTIE20054F D S EMTIC
MRz L 72, INEE., RE®HE (BbomTo Lk
IROAREERE) 18 Uiz & &EDMHNNRIRAES %2 /RT
TR CH B (LHE 1982) o FMKATOUNER HEAUS AR Tl
O E D B REL, KIMTIREE RS L ardEx 1

Table 2. &/ F RGBT 350 2 VIARSE & IR LR
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BEMERML T JFOEBENBIFTHO., KDEP
A2 TIRREETH o Tz,

2) SBPEEEDHEE

FIREXICBW T, HEKAT & BK10EZIC e / F Ol
EEE, BE. AR TEZEE LU, e s ERTEI
DNTid, BEREEIEHE ON—7T v 7 A1, BXT
IV, N7a7h) ZRCTHE LUz, BEEE. #Eh
AR FEEALIIWTEB Ule, YARSBMEEE R T
FHHEEE 1970) ZHWCHOMBEZEH U, #MEICHE
RO/ TR CHEE S NT2AHEE (0.45 ¢ cm”) (FRtE S
2009) =0 TBifFRZER Uiz, AL TR, BHCE
ZHBIFRBREL UORT, T ORKREIMERBKE
EHELV, Xz, WM OERMAKIC DOV T, B
AR OBRBITFROAZZAEFR TEH > T, BHFRES#
JHEE (SBP) Mg ha' yr') ZHH Uz,

KRR (AB) (m?) . FEE (LB) (ko) I DWW T,
DURORTHEL Uz (FRHH S 2015, Inagaki et al. 2020) o

AB=A,, X (H—HB)/(H — 1.3) ()

LB=WL; X AB @)

Ags H@%ﬁ?ﬁ% (mz) N
WLy; FEBIEEL (kg m?)

H; e (m) . HB; 426 R (m) .

WL, R FTREFES D OERZRTEHTH

Stand density and relative yield index in the study plots.

B RGOS (n/ha) IR RY index
0] kg 10 4% AT i 10 4%
Plot qugst age at B@for.e A'fter' After 10 Béforhe A‘fterA After

thining (yr) thinning thinning years thinning thinning 10 years

P i Py P RY.i Ry, Ryl
TO 42 1025 1025 1025 0.71 0.71 0.80
T25 42 1800 1350 1275 0.79 0.73 0.81
T50 42 875 425 425 0.70 0.50 0.58
T75 42 1475 350 350 0.69 0.31 0.39
FO 23 1850 1850 1700 0.69 0.69 0.82
F50 23 1925 850 850 0.68 0.49 0.64
YO 35 1450 1450 1425 0.83 0.83 0.88
Y25 35 1700 1275 1275 0.83 0.76 0.81
Y50 35 1525 750 750 0.81 0.64 0.70
Y75 35 1500 375 375 0.88 0.54 0.57

T, E, Y X ZNZFNFI (Tengu), [HE (Furumiya), KFHM (Tayubata), ZFIEHEREEIRT,
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D, HEIC &K > TEREZEZ/RT (FEHES 2015, Inagaki et
al. 2020) . FEHHS (2018) (&, PUEIN SO & / FpR7ih
FIZHEW T, MAT (C) & WL IEDERRBIGRNED 51
5T &Lz,

WLy = 6223 X MAT — 107.54 W E))

T DMFERL & MAT (Table 1) 5. KA, [H=. K
KM BIFBWLZRD 2B & ZNTFN, 490 kg m™, 664
kg m>, 733 kg m*TH > Tzo HBEXND TR TDHEIKIC
DWTERZHE L., INSEEH L THERRAELE
U7zo KR, I[HEOERICOWTIE, TTICHE LD
(FAE 5 2018) . T25DfHIGHHA T — ZICED W THGIE
LA Rz M %, REHBOMI &7z 0 O R
(Mg ha') (& RIKEZOIER & MK10FEZOER O E
& U7z, SBPIE. MRIZIOFMICDOWTORETH S 728
C OIS T 23R & LTI FIERE WS T &h°
WY TH 5 &EZ Tz, BEAESHRIZSBP (Mg ha! yr') &3
YHEETE S THRH U,

3) BIREERKRICHT 2EE L SBPOFE

ARWZE T, B DD, il 2icn<
DMOMEICDONTIEONTERKZHN T, EAEER)
RICDOWTOREZITo oo HHFEMEICHT 25
s CEEE /AT R) ORRIC DWW TIERR BT
fiRtt Ulzo Hoaiotizdim L, il & MR OB AF
&, MO E 2 M U, BIRERROMEE & UJRHiH
HICK->TEEZNE S RN Uiz, HilkDOm 20 H
B THALEICII M & a7z 7Rk UR{KE DO
PigER e HEE Uiz,

WS H U T= e R & SBPIC DWW T AR Al IR TR

fth

Ufeo i 72 920 U nl R EAR D & & Y] hiih
HICK>TEEZDE S it Uiz, HilKomEn
HETH 2563 S L mER % /ER LSBP & H#E
B LTo FREHENTIZIMPY 7 R 7 (ver. 11. 0. 0. SAS
Institute) ZF|FHH L 7z,

HREMKX OFER, #BFRMEICR & ERENEOM R
BRUTFIER L SBPOMGRZ HWWT, HE T & IcipBl
FRBECRICT 5 PR, SBP. HEAFEMNRDOL L
T U Tz, BMRZEOMEIFERAFEHT L (SBP,,) « H
BEEPEHPE (SBPy,)  FRAEARDIERIIMC X % 42 i
(SBP,,) \ & BEARERIR DM I X B 3% (SBP.y.) D3
DICKITT ST LMW TES (Brix 1983) o

SBP,,, = SBP, .. + SBP,, + SBP:. (Mg ha yr') 1\ (4)

SBP,, (& i{kd 7z D DIER & A FERNRMNAHRX & 55
LW EDSBPE RS s SBP, I3 F A D BER B I i
K9 BSBP CEAFEMNRITRX EFL W ERET S).
SBP /3 A FERR OB IMC Hi3k$ 5 SBPZ /RS, 3DD
BRICOWTRZNZTNLL FOXTHI Lz,

SBPbase = SBPcom X (1 - PT/IOO) :T:t (5)
SBPlb = SBPconl X (LB thin /LBcont) - SBPhase iﬁ (6)
SBP.g. = SBP i, — SBPy, — SBPyy A7)

SBP o STHRX OFPA JEEE (Mg ha' yr') | PT: #EfF
EEMER (%), LB 4 MIKXOHER (Mg ha') . LB ¢ Ff
IRX DHER (Mg ha') 27”9,

Table 3. &/ - [{RakBRHIIC 3503 2 8w (1), 7B T (HB), Ked ks (CL)
Mean height, height at crown base and crown length of hinoki cypress in the study plots

AKX RfE Mean height (m) ERZ N Height at crown base (m) &/ £ Crown length (m)
Plots fEMknl Mk 104E2 e fKET RIfR 10 4EMR Hine BKET RIER 10 B Hna

Before  After After 10 Before  After After 10 Before  After After 10 ACL/

thinning thinning yrs Increment thinning thinning  yrs Increment thinning thinning  yrs Increment AH

H H, H, AH HB, HB, HB, AHB CL, CL,  CL, ACL

TO 14.70 14.70 17.53 2.83 5.99 5.99 8.49 2.50 8.67 8.67 9.04 0.37 0.13
T25 13.10 13.20 16.01 2.81 5.69 5.73 7.58 1.84 7.42 7.54 8.44 0.90 0.32
T50 15.50 15.80 17.92 2.12 6.04 6.06 6.16 0.10 9.50 9.74 11.75 2.02 0.95
T75 11.80 12.10 14.13 2.03 422 4.48 5.24 0.76 7.50 7.66 8.89 1.23 0.61
FO 11.00 11.00 14.23 3.23 3.30 3.30 6.60 3.30 7.71 7.71 7.71 0.00 0.00
F50 11.00 10.90 14.21 3.31 3.52 3.20 5.50 2.30 7.51 7.70 8.80 1.11 0.33
YO 15.89 15.89 17.89 2.00 8.67 8.67 10.38 1.70 7.21 7.21 7.52 0.30 0.15
Y25 14.40 14.37 16.20 1.83 7.45 7.30 8.31 1.01 6.95 7.07 7.89 0.82 0.45
Y50 14.64 15.07 16.90 1.83 6.28 6.42 7.22 0.80 8.36 8.65 9.68 1.03 0.56
Y75 17.35 17.75 18.89 1.13 9.13 9.41 9.57 0.16 8.21 8.34 9.31 0.97 0.86

FHA X OSSO L Table 2. 1IT/RT

BKR A BT 55 20 % 4 =, 2021]
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Table 4. &/ FRUKEABRMIC 351 2§ (LB), #r8if7nt (SB) 35 & UL pi s (SBP)
Leaf biomass (LB), stem biomass (SB) and stem production rate (SBP) in the study plots
—
AKX BER Leaf biomass P17 Stem biomass %%E
Pt WRH  BGE BOR 0% T BE BRE BIME G 0% sBP  SBR/LB,
Before After Percent Mean Increase  Before After Percent After 10
P P After 10 yrs . i S
thinning  thinning  removal ratio thinning  thinning removal yrs
LB, LB, (%) LB, LB, LB, /LB, SB,, SB, (%) SB,, (Mg'  (MgMg!
(Mgha') (Mgha') (Mgha') (Mg ha') (Mgha')  (Mgha') (Mgha')  ha'yr) yr)
TO 16.0 16.0 0.0 16.9 16.4 1.03 159.0 159.0 0.0 224.0 6.50 0.396
T25 19.7 15.8 19.8 18.3 17.1 1.08 190.2 151.9 20.2 224.0 7.21 0.422
T50 14.9 7.8 471.7 113 9.5 122 153.6 80.3 471.7 120.9 4.06 0.426
T75 15.0 47 68.8 6.8 5.7 1.23 129.7 39.6 69.5 61.1 215 0.375
FO 16.2 16.2 0.0 18.2 17.2 1.06 85.5 85.5 0.0 156.2 7.07 0.411
F50 16.9 7.2 57.6 11.2 9.2 1.28 99.6 37.5 62.3 84.8 4.73 0.516
YO 19.5 19.5 0.0 21.8 20.6 1.06 188.3 188.3 0.0 253.7 6.54 0317
Y25 19.3 14.8 23.0 19.8 17.3 1.17 155.9 121.5 22.1 182.6 6.11 0.353
Y50 21.9 13.3 39.4 19.7 16.5 1.24 178.9 96.1 46.3 154.2 5.80 0.352
Y75 22.1 6.2 71.9 10.0 8.1 1.30 218.9 64.8 70.4 100.6 3.58 0.443
FHEX OIS DOFAIE Table 2. 1IC7RF,
1.4 8 2
—=—T
7 -0 T::ﬁ;ata :; (d)
6 -+ - Furumiya o
13 } (¢} s B g
T A =
~7> 4 SN %
o ®° ,
o =
=12} o’
S "
o . (a)
) -1
m Tengu 0 20 40 60 80 100 0 20 40 60 80 100
1.1 Thinned stem biomass (%) Thinned stem biomass (%)
O Tayubata 2 2
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20
1 * * * =
0 20 40 60 80 f"; 15
Thinned stem biomass (%) =
Fig. 2. MBI RIS T 2 BERNS (LB, /LB)  ©
D% ’
Relationship between percentage of stem removal ,

SBP (Mg halyr?)

and the ratio of leaf

biomass (LB, ,/LB,).
10
m Tengu
O Tayubata
4 Furumiya
1 .
1 10 50

LB,, (Mg ha')

Fig. 3. IR & SBP D%

Relationship between mean leaf biomass and SBP
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iomass to the initial leaf

40 80

SBP/LB,, (Mg Mgtyr?)
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Fig. 4. BB FROCRITNTS 2 5 L i Bl RV EpE OfiRiE

Properties of leaf and stem production in relation to

the percentage of stem removal

(a) SBP, (b) HEH (LB,), (o) #LpE#I4 (SBP/LB,,),
@ TR 2 BE RS (SBPy), () R4

N (SBP.g.)
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LA L B
1) #HEE

MR R HE > K > KM DNETdH > 7z (Table 3) o
[HE TN BV IdIcERENRENEEZ BN
Teo FINEAEEN S M LWEBRETH 20, M@k
Bl3/NE L o e, RIMTET % 113 KUK % REA
LI BHEMLTHD, CTTRERMEHENAREZE
FIEB(EE DA Z W (Inagaki et al. 2008, 2011b) , &/ F
O EREIFEOERBENENIF ERET VAR
5N THED (Inagaki et al. 2011a) . KI5 Bf 7k
EREREHEERN T THIIdLEZ SN,

MR R E R MK E LR R TN Eh o Tz, [
FeDEMII AT E % F o - BT D e /) FHTHE S
NTWV3 FRHS 2009 ., 7z, AFDOEEHICBNTE
MR TR R EDMIHIE Nz (IEARS 2013) . ThE
T, BEKEEHEROEEZZ I RWEEZLNTE
Ty (22 1982) | SRR Z LT aicid. BamkEE
MR ENZATREMEDN S %, B EOEIMC DOV T,
it 35 2 B 7 22 X R S ey o 7o Y, HRERD
50%DFHBEX TREN > Too BUREAN/NE WM TIE,
i bMWD IC K> TER FEMEnd s Lick->T, [
BB K Z WM TIREHE R EDOHIHNIC & > Tl ED
WMAVNE LIz T, FREOBKTHEIEENAE L
BB EEZLNTZ, TH (2009) &, MEEECHED
M %2 £ Tl AR FEOBEI/hESnT & Z2iERL
Too UL, REFZEOFER K O Bl O BSEAT T & 4 F,
TS HREEREMN Lz, BIKBICBVTH AR FEh
ZLS B AN BB e D, ER N EEER L THE
BEHETHEHEETH S, 5k AW THO
fAmEEETE L G (), (), FHEDS 2015, Inagaki et al.
2020) ZZ < OMPD TIEHT BT ENLEFEN S,

2) EEE L SBP

RO 1314.9~22.1 Mg ha' TH D, KKM Ttk
DU KD ERKEDN o7z (Table 4) , TNETICHES
NTWV3 L/ FHROERDFHEIZ14.0 Mg ha' TH D
(K 1976) . AWIRDMEIZTNETOFEHED EREN
7z~ Uz,

MIRIC & > TAEBERE L AREOBIIF R L EaED
I U7z (Table 4) o RERIZ D 104ER O F R IXRIRE
BOWHATEE D1.03~1.3051 8N U7z (Fig. 2) . #BE
ERER L ER BRI EOERERIED BNz,
iz, BIREROEZICEEGREZITRD DNEWVD (RH
ER P> 0.05) . HIEIC & > TEBOUIFICAEDED SN
Gt HIsOFE P<0.05) . @& O KR CTHER
DENNREHNE o Tz,

ffETOMBIFRIE. KRM> K> IHEDIETH -
7z (Table 4) o [HEIMEGHVNE W DB FRAVNE
ST K., KRME D &K EVHBEFRIE
PRNET V2D, BRI DSBPIZEWEEZ SNz, *f

B U T2 PR © SBPO AR E Fig. 31CR g, $L0HK
ORGSR, Mk X > THEROEE BRI - 7= Gt
BT, RZEMEH. P <0.05) . ERESROMEE KT
1.066, AKHMT0.661, IHET0.638TdH -7z, EAEDM
EHIOREE, FER &SRB EE D HEHIBGR TH %
TR, AR (SBP/ER) D —EDMIC RS,
HEHEDP1IXD E/NPT WG, EEOME FIZHES SBP
DA EN B 128, FERDN DI THEEER)
RNEINT %, Lieh> T, KRTlE., S#BlFRMEKE
ISR U TEAEEDZE ETHEH, KIMEIHE
Tid. BEEERKENRKEOKDF EBEEEED K
Eholz, IEROR TS ZE IS TREERICE > THE
AFERIRDIEINT B EPAER S E N7z (Brix 1983, Binkley
and Reid 1984, Mitchell et al. 1996) , FoiFRRECLL#EE U 7255
G, EENDENVIF B FERLER Y D —
RAPE IS % (2 1973, Reich et al. 1995) . TN5HD
FEREK O, EERDDROMD TREWREN DR ED,
A PERNHRDEINT % & & DR TH 5 T &R
BIND, AW TEARRM, [HE TIERKX CHELE
SIERMNEIL ., S E TOHE & FAROMEZRL Tz,
—J7. KM TRIEEENREERIC K > TE L Lo
Too KINIEAEEICMELTED, B X 3KENE
< (Inagaki et al. 2010) . KM DHLVWEEZZ BN D,
Fio, BAESNRE, ERICK-> Tl ET 5T EAVRE
N T % (Binkley and Reid 1984) , RE{RiZicid, RBARNF]
9% LDTEHERAFRMIENNT 2D (Inagaki et al.
2008) . KA TIZRIKETH b HEZA RS EEREMTH-
fe 7281 (Inagaki et al. 2008, 2011b) . TEA FERRANES N L
TR REEN D B, TD X DI HHESEMEDNIETH
S TREEMD I LW/, BRI X % 34 pERh %R
D EWRENTH 2 T EHREE NI,

3) BIREERNRICHT ZEE L SBPORE
MERRICHT 2 BERIEhI%R (Fig. 2) &R & SBPORR
(Fig. 3) 5, M T & I BIfE RIS % 3,
SBP, BEEFENRICOVTORBEEIT- 1z, HHFRM
RABICH T 2SBPIE. SBIFREMBEKENRKENIZEMT
L. RERRD K EOWFR5 TRI & o 24l o> 22 3 K
L7z (Fig. 4a) o BBIFRMOCRICNT 2 BE51E & Dl
THIAREDIRZ—2 T Uiz (Fig. 4b) . BEIFRERMIK
FICHT HHEEEDFRIE. KRRMEHETHEMNT 501
LT, KITIHIEEF—ETHo7 (Fig. 4c) o Tz, B
AEFESN R OIS FHIRERBREN NIV & EERER
MTH BN, BEFREROHEKE & IR
Uizco VIKRBEDRR 2 RS AT IHTE AR
MV & N7z (Binkley and Reid 1984) o 5847 8 O BN
ZIEREOMR (SBPy,) & A FERIRDINE (SBP ) ICK I
% & (Fig. 4d, 4e) . HEREOFRIIHHFRBERA H
FETREL R, MEREKTIHE T Lz, —/ T,
HEA PERD R DR RII T T H IS ADE % R U fz DI »t
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L. [HE, KT, BEEEMICRNMRENIZ LR
KU, U LEORERAET S L, BES TR, TEE
DK TIFERDOMIMOTF G K E L, BEOMKTIE
WEAEFERNROINOA G WNRKEDN ST — /. EilE T
TR DR T FENROF G NE o To, BEAPE
IROFGRIHIBIC X B 2NRKEN ST, TORFIZ.
ISR Z T 21FE. KGR K U C Rl g
ICEMNMED, LIRS 2 2 L 2R T 5,

A TR IEAE R OF G IADMEZ R Uz, TD
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Effects of thinning on leaf biomass and stem biomass production in
hinoki cypress plantations in Kochi prefecture

Yoshiyuki INAGAKI"", Asami NAKANISHI?, Hidehisa FUKATA®"* and Naoshi WATANABE”

Abstract

Leaf biomass and stem biomass production were measured for 10 years in hinoki cypress plantations that were
exposed to different thinning intensities in three areas at different altitudes in Kochi Prefecture. Leaf biomass was
estimated using a simple method based on the pipe model theory. The increase rate of leaf biomass and percentage of
stem removal were positively, linearly related and the increase rate was lower in the higher altitude area. There was
a linear log/log relationship between leaf biomass and stem biomass production, the regression lines for which had
slopes of 1.066 in the high-altitude area and 0.638-0.661 in the two lower altitude areas. The foliage efficiency, i.e.,
stem biomass production per unit of leaf biomass, was predicted from these relationships. Foliage efficiency increased
with an increasing percentage of stem biomass removal in the lower altitude areas but not in the high-altitude area.
The increase in stem biomass production in thinned plots could be divided into the effects of changes in leaf biomass
and foliage efficiency. Leaf biomass had a larger effect in the moderately thinned plots with only small difference
between areas, whereas foliage efficiency varied between areas in strongly thinned plots. These findings suggest that
foliage efficiency is a useful index for comparing thinning effects between areas.

Key words : foliage efficiency, hinoki cypress, leaf biomass, stem production, thinning
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