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Productivity of the Young Boka-sugi Stands

AIURA, Hideharu*

Productivity and growth of three Boka-sugi (Cryptomeria japonica D. Don) stands
at Kitayashiki, Aratachi and Bussyouji, Toyama Prefecture, were investigated. Bio-
masses were estimated by using the allometry method. The biomasses of Kitayashiki
stand were 75.38ton/ha (222.63m/ha in volume) for stem, 8.11ton/ha for branch and
28.98ton/ha for leaf in dry weight. Those of Aratachi stand were 166.27ton/ha (561.
95m'/ha) for stem, 12.91ton/ha for branch and 31.99ton/ha for leaf. And those of
Bussyouji stand were 208.89ton/ha (674.28m'/ha) for stem, 17.46ton/ha for branch
and 31.47ton/ha for leaf. The biomass increments, in the last year, of Kitayashiki
stand were 8.74ton/ha.yr (23.95m*/ha.yr in volume) for stem, 0.80ton/ha.yr for branch
and 5.22 ton/ha.yr for leaf in dry weight. Those of Aratachi stand were 9.95ton/ha.
yr (31.66m*/ha.yr) for stem, 0.85ton/ha.yr for branch and 9.42ton/ha.yr for leaf.
And those of Bussyouji stand were 14.05ton/ha.yr (42.59m'/ha.yr) for stem, 1.80ton/
ha.yr for branch and 6.17 ton/ha.yr for leaf.
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BNl FiENT LT L4 F (#150m) THEH
RIEHRE (1979~19874F) Tix, FEHFIRIL13.3C
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Mok 132, 265mm, FRERITII68cmTH 5,

3) kKRMLEF (25F44k5)
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AU K RATROARBN S 5 R IZ#98.5
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logVs=0.995 logD°H—1.386  (2)
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% 8 logVs=0.901 logD*H—1.006 (3)
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Do.i?H(cm? m)
E—2 ®MHE(Vs:dm®) L iein 1 MitiEn 2 fXx
&5 (Do.a?H : cm?+-m) & DHIR 2k KB
Vs=0.038 Do.1?H (5)
Vs=0.042 Do.i?H (6)
Vs=0.043 Do..?H (7)
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IBR&E, YRSy, —F, R {LAEFTIR
HEZDSC, URIZKRE Y, F70, ®IEROK
EWVHRGMT L EAVNE U HIRE A BN
bb, T LiziBn, BEoEvLE ) LIEHIE
DL OFERD, BEOKNMIE > TREBZ EIzHE
BE 272075 b TnbiD,

&I, BELRET A0, Bl 1 HRIC
B‘T%%Ef& (Do.x) D2 ﬂgxfﬁt‘%‘ (Do.le . cm?.
m) &@RHHINBFRE KD &,

LB V;=0.038 D,,*H (5
i fE Vs=0.042 D,,*H (6)
{LEF  Vs=0.043 D,.,*H (@

Eh s (B-2), —Ho XKook fEk
0.0421 19 L HegE B &, LBW TR, =
IR T 2 7 o — R EONE F R KNI
ETAIBEIZ, RELULEFTIEE LI252%TH
B0IZML T, EBETI267% E KE W b,
79—2ABIDEHLWENRNLBZLNEEZ
Lhb,
BEHE (W kg) & D*H & &I,
IEE#% logWs=0.841 logD*H—1.316 (8)
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D?*H(cm? m)

E—3 §ER(Ws: kg) & W@TFitEo 2 X i
(D?H : cm?-m) & DAHR 4 K INHR
logWs=0.841 logD’H—1.316  (8)
logWs =0.844 logD’H —1.298 (9)
logWs=0.812 logD?H —1.125 10
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@ 8 logWs=0.844 logD?H—1.298 (9)
{L4:5F  logWs=0.812 logD?H—1.125 (10

TREN, )~ & ERcEREEES S (E-3).
SE (Wy) S8HHRE(Vs) & iR (BRILE) (3,

EEB# W;=0.343V, 1
i fE Ws=0.312V, 12
{LEF W3=0.297V, (13
N, 3tk e LIZITHAIBRICH S (®-4),

NIk, BIECEHIMFMNIZE - TIZIED KN
LS T—ETHEIL2EMT 5, BItHEZE
B4 70.34kg/d m*, FHE T0.3lkg/d m, {LHEFT
0.30kg/dm & % V), FifE, {LAEFTHGEERT,
Frz, LMK YE & KA R MR
HAENDAXDELHE & L TRed 721100, 35ke/d m?
X, BURANZ T Y22 F 22w T#H~NTIL
7Y 0. 38kg/dm, BIH?00.36kg/dm, #EH
HT®0.34kg/d m*, KIREFHTON0.35keg/d m* (= o~
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LDV Eh s, REE{LERTE CIZEY
lERT O, WHGHRGFLEREE L THE020
EEZHNB,



14

I
Eq.13
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Ws=0.343Vs 1))
Ws=0.312Vs 12
Ws=0.297Vs (k]
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HEE (Ws:kg) & D*H BRI,
B 1ogWs=0.739 logD’H—1.929 (4
W fE logWy=0.923 logD*H—2.739 (15)
LEF logWg=1.259 logD*H—4.092 (16)
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WEHE (W, kg) & D°H & BRIz,
IE#H 1logW,_.=0.714 logD*H—1.291 1
W i logW_=0.678 logD*H—1.326 (19
{LEF 1ogW,.=0.775 logD*H—1.793 19
TREND (B-6), HELH & D*H & NBRITHK
Sk > CHlED A LN, BATFROKE WG
CEUREMRIIACBIT AMmERT., £/, HE
IZIRBFNED LW EH S, KRTNBRBAFRHIR
Lo THEMRNKNC L DERNEEHE VEDLS
TweEz b,
22T, BHE (W) LHER (W) olifRz
KHTAB L,
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F—5 HER(Ws: kg) & BWESTHED 2 5 X By
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logWi=0.739 logD?H ~1.929 14
logWp=0.923 logD?H —2.739 (15)
logWs=1.259 logD?*H —4.092 (16)
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Wi.(kg)

- |
10 I

Wu(kg)

B—-7 WEM(WL kg) & BHZT(Wa  kg) & o Hx
A HE YR
logW1.=0.912 logWs +0.608 20
logW1.=0.716 logWi+0.704 QD
logW1.=0.601 logWi+0.744 @

O kil @: it o (L
JEE# logW,=0.912 logW, +0.608 (20
W fE logW,=0.716 logW+0.704 en
LHEF  logW,=0.601 logW,+0.744 22
TREND(F—T7), HEHEEFEE L OBRIIHK
Fc k> THlELALNS, 72, WR¥L L UE

KEFFA R VOR L i3 5 L, His AR
FTIFRRRE VL ERTH, Wi & (LA TR
SWfiERT, £, BBFMOKECLERT
IREEHNE G, —f, TNV TLAE
KIFEBVRERL L2 50OIZET 2HACRTIZA
E LB ubilTwa s, SRIOEHEKRFIZD
WT L RBNMmAED S, E 512, KA AX
DIFEIZIZRBTFRNOKE W HRFIT & 2 ol Ho9d
WiNEEZ HILA,
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(2)~(4), (8)~0), (~(193X & MyRawiits & UFHns
DT—F b, KEBFREINHL 72 (R-1),

BH L, LB Y T75.38ton/ha (R TIL
222.63m*/ha), #ifiii T166.27ton/ha  (561.95m /
ha), {L4:3FT208.89ton/ha (674.28m*/ha) & HEsE
SNz, L DA MOIRITEER 2 X AT Ak
Pl B AR T 5 &, LR TR,
KM (204E4%:) To6lton/ha, ANTYF Z ¥ (20
#£4) TH57ton/ha, E5HI(164E4:) TN59%ton/ha &
VkEC, HE (1944%) T78ton/ha, Wl (20
) THTTton/ha. Il (185E4) THT70ton/ha,
B (16424) TR8Tton/ha, Krnx7 7 7)) (17
#£4:) TNT78~123ton/ha (ZICHLF 2. 2044 ¢ 0
3 TOMBOE KRS TIE, BB RIS

£— | FABKHKTOBER. Foft

ko JE R A {14

2N s (yr) 18 25 25

VA NI (No./ha) 1.883 1.050 1,075

P o) B0 (m) 11.27 18.78 19.92

TR (ecm) 16.04 27.21 28.15

R o B0 o B (m?/ha) 38.46 61.37 68.04
@R uBLTE W (ton/ha)

id 75.38 166.27 208.89

(& M KO (m*ha) 222.63 561.95 674.28

153 8.11 12.91 17.46

& 28.98 31.99 31.47

b1 ol 112.47 211.17 257.82

L 32.13 60.33 73.66

Woor BLTE it 144.60 271.50 331.48
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LBHEHIRECE LN TWE I E S, R
B T131,8837% & (LI DM BRBLEFLtIE k& v L
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EEhE L @Bt b (Ys/H) 12, LB Y67
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ha'm (30m/ha-m), {44 < T10.5ton/ha-m (34
m/ha-m) Th -7, Z¥ AT Ys/HliI21E %
B Tliton/ha m, 72— {LASEAL TR X

R Tl13ton/ha m, &K Tlildton/ha-m FEHE(
HBLOBNTRBI, 37, BEEETO Y/
H Ditin70~80% D ftinh i +a e Effix L
EEZLNTWBMZ xhs, BTN
WA, TR L ALEF TR LAERELOEHZ L
N5, =%, Ys/HIHIZEAREEI KE NI kA
WHIZH D E Vb IL TV 51055, Zééﬁﬁjﬂl'('liﬂ
BB ZAREEAVNE W Ll S T BN A X
TERL T3, ZhUd, SEFRL 2K Z¥
KWONERNRETHEZLE, RAAXHTYR
¥RBRIC 7 0 — LA EA 72 A XS T, RitkiEn
EbLHTIE IS, BEELET IR BRM3I
MILAYEILT, 2o LEMKETHRESN
RIEiIZEBLnEEZLNBM, T kT,
FEfE & LS TSR3 1 61.4, 68.0
m/ha A5, BAGHL 72 2 X hk5r > — A% 8 % ftid5~70
m/ha'"DkEVCKHIZBT I e b LHEBE NS,
2120, RAZXDEEIHBNROKRT KL
T3¢, REEREEANEN 72D BB £ Tl
2T

BB, JbE¥ T8, 11ton/ha, #iE Tl
12.91ton/ha, {44 <% T(217.46ton/ha & H#ESE & 11
720 BRI L 5 THRT VY XHKREL, TAE
BB B BI2 2N TR L, FokgnihEic s
LA THBBEMAL T CHIMIzh b & vbit
TWaWM, Lk T, SEKREIEE Ky FERIE
DB L - T, LBR TIPS LftiZ v L,
LEFTRELMZRLIZLNEEZ LS,

WBfEt (2, AL 4% T28.98ton/ha, HEHE T3L.

99ton/ha, {4435 T31.47ton/ha & HESES Lz, R

XKk i:—#iZ20ton/ha ML Th 2 = &
Ph, IRGELPLEY S, SO EIFKA X
DB THD L2 &G, —HEIS, AXHKIZ15~16
R THML, A BEIRIZ 2 il %I IR KMl
26~30ton/ha & %), ZOgEL L T—Efti% R
TEIcudvbiiTwa, LRI TR, kil
HEDPE DL DI BRI AL, by 5 &
AR M 2 7o L D E#Z SN 5, il Lk
FTE, PASHEEID S 130 4 ) EMEFBTVW L &
b, BARERFHHFLEITI TV 20 TClEL b
Bbid, Ziux, ks & E RSB
AL 2KHM G D A X &SR HIELL Tv 2,
LU, KAMED R XA, SLEHEDMBIz ik
TR ZERR 7 0 — ARG OBUES 2 & HSUBL
TWBLNEEZ LN TWBEH, KHZAXDOHE,
7a—bHHEA THWBHFH LI DL
2, HENBILVLNEEZ LNB, LI2H T,
BKHMFDAX & R - 2Bl S 2 Lok B
BH, IZoE&N) Lz Eizbhbin,

B GE L B Y T112.4Tton/ha, AT
211.17ton/ha, {L4:SFT257.82ton/ha Th - 72, ik
IEARBFROWMA B TIERH67.0%,
H7.2%, HH25.8%, FfE TIZERAT8.7%, HiH*
6.1%, %H15.2%, (LAFTIZ8H81.0%, ki
6.8%, WEH12.2% Th -7, SN LML, HikE
BEHEZ L 2 h b 5T, RN 2 Xk Eiy i
{tirOERL T2, 2O Ehs, BB L %I
BoOMEWE ToHEIZHEWTIE, BBEESTE Y
HEERZT» SR L HHLERFATHY, &
RIITHBIIL ZOMEIE K E IO BT
5%, RAZAXFIZBOTUIMEOHEREE S & A
HEICL > TRz o T B LT 23w,

4, 2 4R

RO SRS BUAF Ik & IRk, AN A e & AT
HORRD SHEEL 720 £72, HOEERIL, B0
HRPEEHFLVE L TEEL 29,

4, 2, | BAXNERME

WM RR (AW, © ka/yr) (3, BERDETEME
Hrdr RO 1 EMoBRMEERRE (AV, @ d m/yr)
23K,

AW, =W XAVs/Vs
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Eq.23

4 Ws(kg/yr)

10 102
Ws(kg)

E—8 Ml ht(4Ws : kg/yr) & B H
(Ws : kg) & nfirt IR
logAWs=1.051 logWs—1.018 )
log AWs=1.155 logWs —1.565 (12}
log AWs=0.808 logWs—0.731 )
O: il @: il A {LAdF

PO fze, 22250, VIdEZ Lot
Hb, 2D AWs & Ws & DRI,

IEEB# logAW,=1.051 logWs—1.018 @3
7 OfE logAW,=1.155 logWs—1.565 @)
{L%EF logAW,=0.808 logWs—0.731 (25)

TRENS (F-8),
7o, BHMHERI (AVs) & D*H & DBHRIZ,

LB logAV,=1.061 logD*H—2.585  (26)
7 fE logAV,=1.021 logD*H—2.757 @n
{L4:F logAV,=0.711 logD*H—1.390 (8

TRENS (®-9),

BomtEif (AWs: ke/yr) 122V T, #tR
ROEBRREFEFENEL L 72T, 22 TlL
OGAWA ARV 12 HEE THEEE L 72, Hafi 1 R TH
ERNIBIITEbL LWV EREL T, HER (W)
Ll (W) & oMt ER

JEE# Wy=1.832X10"'W,0857 )
W O Wy=4.771 X10-2W 0% 80
LEF Wi =4.635X10"3W!-545 81

B3Ry, & 51209~ BNROML B t T L T,
EEH AW=1.569X107'W°1eAW ()
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Eq.26
10
10% 10*
D*H(cm?+m)

B—9 M4 Vs D dm¥/yr) & WEGTEN 2

X WG (DPH * em?om) & DA B ER
logAVs=1.061 logD’H—2.585 ()
logAVs=1.021 logD’H—2.757 (0
logAVs=0.7111logD’H—1.390 (8

Okl @: e A {L4EF

& i AWE=5.230X10-2W*0%AW, 33
{LAEF AW =7.159X10-3W54SAW, 34
L YAN
EnBEmERRIIFERLSFLVLLT, #RK
DF R L LEROKE» LWL 72, FELR
(W D kg) EHERE (W) »HBITELNELT
DENHMKN

:HSE% WNI, =0. ISOWL 35
o Wy, =0.294W, (36)
1L\gi# WNI, =0. 196WL @7

#3KeH72 (R—10) . FEfi TRV FERORIE %R 72,

4. 2. 2 MPERFBOEE

@) ~60 L RS L CEENT—9H 5, &K
SERBEFIHML(B-2). ZnLnERERIIE
I 1SRRG T, KRR, HiSEMKT S L i
FILEDHBRIITA Ty,

B d@htEEIt ALY 8. 74ton/ha.yr (FHT
T1323.95m/ha.yr), #hET9.95ton/ha.yr (31.66
m/ha.yr), 1443 T14.05ton/ha.yr (42.59m* /
ha.yric% » 72, #OEMERRIIEEII»2HS
F—EIZ L BRI A 51, 8 ~10ton/ha.yr f2IE
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Eq.36
10 P
I
Eq.37
)
-
2
£ (o]
| Eq.35
1 (o]
|
10 Wi(kg) 10

E—10 FHPEHE(Wse @ kg) & RET(We : ke)

& DR
WxL=0.180WL (3
Wxe.=0.294WL (36
WxL=0.196WL (k1)

OBl @: Wi A L%y
DIEETRTH, WOERSKREVIIY, oD
FEWIEREWBIRAELNE L bl TWw 3,
2Lt 2EFEZ b5 L, LLBH TIIiERD
FOTICIIRR P& li%, RETIIRERII S VA
B Lellid, LEFTRERISVICLTLR®
RKEWHERL T2 LnEEZ LIS,

HoEfEERIZ, JLE$T0.80ton/ha.yr, *
£ ¢0.85ton/ha.yr, {44 3¥ T1.80ton/ha.yr iz %
2720 BMOERRIIFEEHTH > T UREELHAL
2L THhi YR AH1pHt, ﬂﬁi"’-""‘)WIS"szﬁ

HEAXHKRDMHH0.9~4.0ton/ha.yr DTEHICH 5 =
EDLEZ B L, (LEFTIIEHMLETH 255,
LB & TR TIE &,

BomERRIE, LBYT5.22ton/ha.yr, &
i T9.42ton/ha.yr, {44 T6.17ton/ha.yr iz %
21, BENERRIZBOERRICHRT/ AT Xp¢
PNE W BEHHA0 0 15~25 5 R X AR D AT
33~7.Tton/ha.yrOfRICH B e HL#EZ B &,
BB ELEFTIIRHNLETS 55, RETIR
K&,

Plongksr Lt EREZBE T L, LBHT
1218.49ton/ha. yr, i i T (323.83ton/ha.yr, 14
455 T1326.97ton/ha. yr & % 5, LS 19H115~25
FED XX TKD /2{#13.0~20.9ton/ha.yr %,
HR G052 ¥ NTTH92HK4 TRed 72 {#18.1+5.6
ton/ha.yr & 8T 3 &, LB T3 ER L ET
HY, RELULEFTIRRENLENWZ B,

HMEERDPICSHIBREEROWMAIE, LBHT
47.3%, Wi T41.8%, {LEFT52.1%TH 5, 20
FERBNDZAXKTIE, TAFS & ERERMAE
HEWWHGS0~56%, ZCHES19A36~46% & HEL T
HOICHANRT, EBMTIIFESM A, EotER
DEWFIETIRPRNS W, (LEFTIIRRKE
WETHB L2 B,

HENHE{EE (NAR : net assimilation rate) {3,
JLE % T0.64ton/ton . yr, FfET0.74ton/ton. yr,
{L457T0.86ton/ton. yr TH » 72, N5 NMHIL,
WUkFs & FBERAFEEAR VHEHM Ll e L7
1.40ton/ton.yric 5 /& wdd, KLV N20
SELFHD R XK THIH0.63~0.88ton/ton.yr & i3

R—2 WKL ES

LS 2 L% ot {L4%
Wl R4 ER  (ton/ha-yr)

% 8.74 9.95 14.05

( # ¥ ) (m%ha-yr) 23.95 31.66 42.59
3 0.80 0.85 1.80

% 5.22 9.42 6.17
MEWAEG 14.76 20.22 22.02
fH* 3.73 3.61 4.95
o R 18.49 23.83 26.97

* I ROEREEFLVE L THEE
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IT—ET 5, 2, RAEREZERTHRLT, &
DBEEREE KD S L, LR T0.30ton/ton.
yr{0.83m*/ton.yr), %M TO.31ton/ton.yr(0.99m/
ton.yr), {443 T0.45ton/ton.yr(1.35m*/ton.yr)
HRRLID, T L O & EEE 9 (12~4944:)
T0.47~0.63ton/ton.yr(1.19~1.92m*/ton.yr),
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