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MODBHFROEREHEL HRIRIEECH) B2 ITRA-MFH, 1960 ; TADAKI ef
al., 1967), AN EIBEN S bRECHRMMIIWBEE BB L2 TR U OBE L (#HE
TELIZEHFALMICENTNT, AEEARL THIUIHREIC L 221303 (KIRA and
SHIDEL 1967), $7:% 2RBEARE L EE TR IBERIC SH2RBOHMEHAE (, MR
EBCOWTLWAER LR AR L THETEL, —HHEBNBEN S LEERE K
BYARELEER, MEEECHELERE L THEINL Z 050D, ZOHETIINE
BEAMEC, B UBHEIC 5T OS5 MEd 4 U 5 (TADAKL 1966), BYZEHE L CERTE
BEHC2 L, DBOEERT— 5 THHEHEH B WML B & %0\~ (SHINOZAKI ef al.,
1964) #%, AR THERIIWE;BET, & TN EY D OEAZEEK TIE BN CHOIERZ
ERATTETH S, £ZTLooMIs et al. (1966) % MADGEWICK and KREH (1980) #%47
oTWwa LI, FHCUETEEMTERICEEN S 5MANT 4 X Mew, HEHs
BREEMETI2HENELLND, ZOFENTRL LIX, —ERENY> 7)) > S 2F0w
—BAEZRKDTBIIE, 2OV > 7Y o 72T bTIchS 0t LR ER+H#ET 2 -
EHTE D,

BRETIE, RREDS T4 > _OEKY > 7)) > 7 2470w, BEROLBRERES KD,
BHICUETE DA XZHCTENSL L OMNBREBRICOWTREL 72, 3720080
THDY, FHREREMBRICHET 2 HEC >V TRE L.

WEH & F &

BURDH > 77 > 71, LHEEAF TR BUEK TIT % - 72, > 7VERSIL 30 itk
TH B, X 05 HERE RN LUEBRITIR LT - ki 26 BT, BESSOBERL R
% L 72K 22 IR T & - 72, 4> 7T ABROBEIZR- 1 ISR T, > 7 VBRI S EE,
B, ERTES L CERTEEYIE L, BRI 5 DREROAE 2I2EL 0.5
~ 2 mETRERL 22, WERS I BTN CEERZREL, BBELROYC TR
BRS¢, RREBL KDL, —BOY 4 X/ KISV, BERIT~T
ERLRYD, MEEOEBRERBLREL L, ILLBERLWBEEL L0V 4 XL DMK
RERZ RO DB, ARILS (1992) ok ®—1 H>7mEtkomms
BLTH N EERDT— 5 B A, TG Table 1. Dimensions of sampled trees

DTF—F L&D, W T IUEEROY 4 23 Dimension Min. Max.
BE&EH0.1~29.5cm, HE»51.3~20.8m D (cm) 0.1 25.9
Hotz H (m) 1.3 20.8
° Hy(m) 0.4 12.6

3 72TRFEM G A L b A R We(ke) 0.003 71.122

W (kg) 0.008 9.395

HENTRREL 74 v K3 Ky DEARHA
2L, WOREEEDRIBIZT—EE LD

Abbreviations : See in the text.
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REHEDH LN T 2 HRFERICDOWT, KB
RTRHLANEERE A TR L 22, WGE
BTSN BEAFICERL (M-1), £FY
SR & FERKEIT, MEAEEALT3.0T,
1,540mm TH Y, KR FHEBEKIX5.7C,
1,000 mm Th 5 (LB A% B MHE Y
i, 1992), FEKGOERIIFR-20L5 TH
h, AEEEIBMEOKE I T25~2,
500m & L7z, AEHBIMWEBEERLBEL
VEBRTETHE, ARL2CFHh kD%
CI3HEE 200~350 m DEHM S B VI ER D
ROSHE RICALBEL, > 7% > <R E ik
Hix, 43 39MAT80%LIETH » 2,

LTBARBTIE, MEIIERANEEHW,

®—2 JEKRZTOBN

Teshio Experimental Forest

Uryu Experimental Forest

FA M OSLE
Fig. 1. Locations of the Uryu and Teshio
Experimental Forests

Table 2. Outline of investigated stands

Stand characteristics

Ranges of the charateristics

Min. Max.
Density (1/ha) 507 34,000
Mean D (cm) 1.5 25.0
Mean H (m) 3.3 20.6
Basal area (m?/ha) 8.45 39.2*

* This value is exceptional because of the border-effect, and 33.4 m?/ha may be

appropriate in the present data.

i) BROWE

ST HADMERFEN I B, FFRTIIRMAR, HE, EELR) L, #ERICO
WTRETL 72, BMTE (Vo) iowTiRiERL CAVWLN T2 EERE (D) LBE (H)
PRERE L, ENERBIRE RS, BRIIM- 2R 2, HERI

log Vs=0.932Jog (D*H) —4.215

(r’=0.998) (1)

TH"), BUMRICOWTIIREL (HEVXTRTH B, UK EARFERE (1960) =k -
THRBEN T3 ZDBRY 5 O/PMERDGBIIEFEICIIBD Ll - 72, HANKEREE
YR, /MRS (1992) H96kEs# 100 SEENFELERMK TRD-ELIZIZRLTH Y, Xk
8 (1991) 22 LN EAEYRR/NE VD, FELERIC OV TIIEMOZIE W
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EVzb, BEEROLOICEIMBICHKEZR LT L WA, g TOFER 14 %5 (I
BES, 1965 HA A, 1973 EHES, 1974 SME, 1977) 6 (BRER/BRHHE) HoFE
BfEERH B LA 480kg/m® TH), I LBELZHNTE B,

1

- P
-1 ’
Eot ’
0w -2
0F -2 fREKHIK (Vs) LWREE #% (OH)
- . & DR R BISR
| | ! 1 Fig. 2. Allometry between stem volume and
1 10 102 10 3 10‘ 105 combination of diameter at breast

2 2 height and total height (D*H)
DH (cm :m)

i) #ilk, XBOHE
KE (W), EE (W) LEHTESRE D) LoBMRFN-3IRLE. ZhHDBRY
o 2E/REwER»EL N, BRERIIENETHR
log W,=1.426log (DZ) —1.998 (r’=0.991) (2)
log W;=1.076log (D}) —1.756 (r*=0.977) (3)
Thotlz, Ll ERL7Z2E) ERTEROBES, BEREZEBL v e HELIBEAHE N,
% Z T MADGEWICK and KREH (1980) < SHIBUYA (1992) #5RL72k9ic, EMHTHERE
BENECRIETTRE L Y 4 X2 MAEE T, HERNBERZHET 2 HENEI LND, KK
TRMBEE R LEER (H-Hy) 28HyZEKE LT, ko) hBERFER 2 RS2,
log Wo=2.473log (D) —1.301log (H) +1.709/0g (H—H,) —~1.914  (r?=0.987)
(4)
log W:=1.384/0g (D) —1.072log (H) +2.013/og (H—H,) —1.701  (r?=0.983)
(5)
MR & b REFREAE L, INLNREHAVIL, WEHESICHETE 2B 4 X0 58
MR ERP2HET LI LM TH S, LI THWRZ2TEEN S b 13 FKIZ
SHIBUYA (1992) (RILT—2ThdicbrorbbT, (4), (5) RoE%iE, 13 E&E» S
KOLNIHER (6), (7) ANFEHLIIKES RE->TWD, EICEEDRLSICEET,
IVHERNAHEBIKEC LT3,
log W, =2.925/0g (D) —1.030log (H) +0.504/og (H—-H,) —1.667 (6)
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log W;=2.376log (D) —1.834log (H) +1.150/og (H—H,) —1.228

~10° 5
x@ |
=10r & |0 al
= s
=1t & 1k -
-1 ’ ; —1 ’
10 o’ 10 '
1oF  °*° 10k oo
163 L1 i 63 | 1 \ . ;
10" 1 10 10° 10° 19" 1 10 10° 10
Db’ (cm?) Db% (cm?)

@-3 tHE (W), X¥E (W) LEHTEE (D) 0BRFR
Fig. 3. Allometries between branch mass (W), foliage mass (W) and diame-
ter at live crown base (D,)

®-3 HE FEIEoOEEAORHEBEARK
Table 3. Partial correlation coefficients of estimation equations of crown
component organs’ masses

Crown component

I'p.u Th.w THyw
Branch mass 0.843** —0.620** 0.791**
Foliage mass 0.705** —0.595** 0.853**

**Significant at 1% level.
A partial correlation coefficient between a crown component mass and D is
expressed as rp.y, and so forth.

(7)
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BHEOHERIEMNEZL PSS EREL BB TH 20 HE L, HESHEBROHER,
MEETET—ZICLDEMAIRECEINVTRELBRYH D L) THD, BIEHRBRERELH#H
ELEI ETBHES, BITCAVONET— W EET—-BICERRIZL ) UEFH BT
bH), BEHA XEHKE, EEL0REMEEE (F-3) c2»w T, MHEETR: VWEEEB IV
BEE L ENHBY»RH LN, BELIZAHEHE»ZBH NS, KE, EEL IMEEE L
BENEEE & bicAL, FLEEREENCBT 2EETEIMENNEMES*RET 2E
WELCTERLTWS %2 55, SHIBUYA (1992) D#SRICHET 2 &, BELHEEN
AR BOMIHMES K E { ABELXBRERL T35, £ENEBEMIEFRLTHE L2 5,

IABERMEEREL, EEREHERL L VEVHEEZRL, EHNS LEIRREMBE
L L TOBIBHFENT EH59 hbils,
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—
N
i

Number of stands
(@)
]

L , A

i i | ] L | | J

1 3 5 7 1 3 5 7
Foliage mass (t/ha)

o

B-4 HAEBROEESH
M : SHIBUYA (1992) MfsRiz Lz HHl L 20 ¥R,
A BEERSLEH L R ER,
Fig. 4. Frequency distribution of stand foliage mass
Stand foliage masses of left and right figures were calculated
based on S HIBUYA’s (1992) and the present study results, respectively.

iii) #oER, XRIZOWVWT
(5) REANT, ¥I7H > KB HKFORFEEZHBL 2ERER-4 1R, K
SR 1.24~6.03 t /halcpf L, E— Fi23.0~3.5 t /hafgT, F¥HERII3.14 t /ha
ThHY, FELERKE LTI —RELERTH - 72 (TADAKL, 1966), /-2 HHEHFET
iZ, SHIBUYA (1992) 354 * FlEkIc, BEREEOEA IZHAKG TERFKE VMERAN AL
nz. (XL LEHL -3, 1.40~31.44t/ha TH ), &S TCERI NV KE L
Tro TREERICHANB Y, MOREE & HICRBUCHAT 2R A LN (BI-5),

] =

i) ¥IhrNAOIRRHERE
(1) BR» s, WEBERLMELERELT, ¥ I7H > OMBEEIERTES (£K-4),
¥ INBEERDY A X3, WEEEL0.1~29.5cm, BEs1.3~20.8m(E-1)TH",
MEERRIZ oY 4 XREL_EICHERT X E Tid e vwht (WHITE and GOULD, 1965), JEEIC
LD ENAHWERELLBRTH 20T, MEELE 2 ~40 cm, IHE 2 ~25 mF THORMRE
Rz, FSMFEENIERFEL L VNS e, MR & b HEEIB/NEE & 7 AEM
2% B0, REFT TLEBESTH TL E NBARELTICHEMELAVTN L Z 55\,
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Wb F- 4 TERABERIC T BBERFTL T
Wf (t/ha)

40

Zt\,
L Wb ° dedgE Tz BRILABRME (1958) ¢
o WS [ ] FIHSINDZ B0, T BT 2L,
201 * (1) Rz & RS, WEERE 16 cm TF
#)6.4%, 24cm T10.6%, 36cm T 14.5%/
B o7z, FRHTEDE D8 14 cm ki
HBIITE D, MBEERIKREC DL
(1) Ric & 2 HeE TP BRI NI
3 o %o o NS BREIDRD H LD, PEERICE D
i o ?ﬂ. ° BELHBHEEZ LN, BASKERVILLE (1972)
®q % BEAUCHAMP and OLSON (1973) oflic &
s o™ D EMBERIC K 554 T 21 10~20%BE
1 s DENHEBEENTNBY, P TH > 2BL
5 10 20 40 T BRTABHEEILCOBATH 5T
Basal area (m/ha) wys:inz. btLressesconsn
Fie, 5. Relations between sand brauch mae,  MEEHIC & 3 BB EHIEST I HSES L b
stand foliage mass and basal area NBZEDEL, 22 THZFDORBICL 12550,
F-A2ZDFFTAVBEILET DN, EHITT— B L2 L MNEEROBEBIC O TRETT
L5ZELUETHD, HHATIBMERIGBRLEES, MANERENGEIIHIE ) BTHE
THEVI)HELH LD, RoBERPIHENEE ERICIEEL 2 b 2Wigait, ¢ 7
AR DWTRENHITR-AEZRATIONLNTHS S,
i) ARsoril, XBROWEHE
HMEEERICOWTL, (4), (5)RANEIHIKCNEEBLER L ARTELZERE L UH#
SEF B 0B & b, BAMBERC S & AR T & MBI D THIET 3 DREH TR L,
—RICH SR TRRRIC T 22 L6 %, EICHIEVREL = &2 %,
LA L SHIBUYA (1992) ic & 3k i, BEICHT IHEE R (UTHERKET2) L
HERZBYESHE L-ERRSTIC L )V EHERSERLBENICHET 22 LIITHRTH
D, ERKIZAACE > THRETE S0 5, ZDOHHIC L > TKERTH 5 H I HET
BERAZHEETLHILRWERTH 2, BHERLZEHELAKTE» LHHL, ARTHWY
YTIMERD T — F TRIESRSEEREHMEL RIZ KRNI I THY), Thbb b Thr
R E R 2 RO IHEREER-5, 6ITRL,
log Wy=2.738log (D) +1.540/0g (1—H/H,) —1.796  (r*=0.987) (8)
log W:=1.995/og (D) +1.623log (1—H/H,) —1.429 (r’=0.979) (9)

.,
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[ ]
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5 | [
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B—4 P THvOBRMEE
Table 4. Stem volume table for Betula platyphylla var. japonica

2 4 6 8 10 12 14 16 18

2 0.0004 0.0015

3 0.0006 ©0.0023 0.0048

4 0.0008 0.0029 0.0063 0.0107

5 0.0010 0.0036 0.0077 0.0132 0.0200 0.0281

6 | 0.0012 0.0043 0.0091 0.0156 0.0237 0.0333 0.0444

7 0.0014 0.0050 0.0106 0.0181 0.0274 0.0385 0.0513 0.0658 0.0819
8 0.0015 0.0056 0.0120 0.0205 0.0310 0.0436 0.0581 0.0745 0.0928

9 0.0017 0.0063 0.0134 0.0228 0.0346 0.0486 0.0648 0.0831 0.1035
10 0.0019 0.0069 0.0147 0.0252 0.0382 0.0536 0.0715 0.0917 0.1142
11 0.0161 0.0275 0.0417 0.0586 0.0781 0.1002 0.1249
12 0.0175 0.0299 0.0453 0.0636 0.0847 0.1087 0.1354
13 0.0188 0.0322 0.0488 0.0685 0.0913 0.1171 0.1459
14 0.0202 0.0345 0.0522 0.073¢ 0.0978 0.1255 0.1563
15 0.0215 0.0368 0.0557 0.0783 0.1043 0.1338 0.1667
16 0.0592 0.0831 0.1108 0.1421 0.1771
17 0.0626 0.0880 0.1173 0.1504 0.1873
18 0.0660 0.0928 0.1237 0.1586 0.1976
19 0.0695 0.0976 0.1301 0.1668 0.2078
20 0.0729 0.1024 0.1364 0.1750 0.2180
21 0.1832 0.2281
22 0.1913 0.2383

(To be continued)

(Continued)
H Dlem)) 9 22 24 2 28 30 32 34 36
(m)

8 0.1129

9 0.1260 0.1505

10 0.1390 0.1661 0.1953 0.2268 0.2604

11 0.1520 0.1815 0.2135 0.2478 0.2846

12 0.1648 0.1968 0.2315 0.2688 0.3086

13 0.1776  0.2121 0.2495 0.2806 0.3325 0.3782 0.4265 0.4776

14 0.1903 0.2273 0.2673 0.3103 0.3563 0.4052 0.4570 0.5117

15 0.2020 0.2424 0.2851 0.3309 0.3800 0.4321 0.4874 0.5457 0.6071
16 0.2155 0.2574 0.3027 0.3515 0.4035 0.4589 0.5176 0.5796 0.6447
17 0.2280 0.2724 0.3203 0.3719 0.4270 0.4856 0.5477 0.6133 0.6822
18 0.2405 0.2873 0.3379 0.3922 0.4504 0.5122 0.5777 0.6468 0.7196
19 0.2520 0.3021 0.3553 0.4125 0.4737 0.5387 0.6076 0.6803 0.7568
20 0.2653 0.3160 0.3727 0.4327 0.4969 0.5651 0.6373 0.7136 0.7938
21 0.2777 0.3317 0.3901 0.4529 0.5200 0.5014 0.6670 0.7468 0.8308
22 0.2900 0.3464 0.4074 0.4729 0.5430 0.6176 0.6965 0.7799 0.8676
23 0.3022 0.3610 0.4246 0.4930 0.5660 0.6437 0.7260 0.8129 0.9043
24 0.3145 0.3756 0.4418 0.5129 0.5889 0.6698 0.7554 0.8458  0.9409
25 0.3267 0.3002 0.4589 0.5328 0.6118 0.6957 0.7847 0.8786 0.9774

{To be continued)
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(Continued)
D(cm)
H(m) 38 40
15 0.6715 0.7389
16 0.7131 0.7847
17 0.7546 0.8030
18 0.7959 0.8758
19 0.8370 0.9211
20 0.8780 0.9662
21 0.9189 1.0111
22 0.9596 1.0559
23 1.0002 1.1006
24 1.0407 1.1452
25 1.0811 1.1896

Volume unit : m?

INH DA TLRERED B BRI ERLN,
RICIIWEERE 2 ~40cm, BEEE(0.2~0.8
DERICONTHE L EERR L2, EEICH
NDEHBERMEEY 4 XL EbicaicAT
5, ZNHDRIC LN IEPICHSBIEEREE
B2ETE 5%, ROV > 7 VBRI 8
HEEDBHKID L DH B8, -5, 6
REENMECBELHKRSICIISEIVERLZWE
HEWTHALH, BEBREEENHERICOW
Tid, EHIT—2 %R L - & LML
HEREZEDDID, HDVEIHKTDIAHEHN

HEREZ KDL Z LW 5HOBETHA 5,

B-5 WEELRHHICLEL TH L ~OEERKE
Table 5. Approximate estimations of branch masses of
Betula platyphylla var. japonica trees

Dicm)
Cl- 2 4 6 8 10 12 14 16 18
ratio
0.2 0.009 0.060 0.181 0.399 0.734 1.210 1.845 2.659 3.671
0.3 0.017 0.112 0.339 0.744 1.371 2.259 3.444 4.965 6.854
0.4 0.026 0.174 0.527 1.159 2.135 3.517 5.364 7.731 10.673
0.5 0.037 0.245 0.743 1.634 3.010 4.959 7.563 10.901 15.049
0.6 0.049 0.324 0.984 2.164 3.986 6.566 10.014 14.434 19.927
0.7 0.062 0.411 1.248 2.743 5.054 8.325 12.697 18.301 25.265
0.8 0.076 0.505 1.533 3.370 6.207 10.226 15.595 22.478 31.032
(To be continued)
(Continued)
Dicm) )
Cl- 20 22 24 26 28 30 32 3 36
ratio
0.2 4.899 6.359 8.070 10.047 12.307 14.866 17.739 20.942 24.489
0.3 9.146 11.872 15.066 18.757 22.977 27.754 33.118 39.097 45.720
0.4 14.242  18.489 23.462 29.211 35.781 43.221 51.574 60.886 71.200
0.5 20.082 26.069 33.081 41.187 50.451 60.941 72.719 85.484 100.391
0.6 26.590 34.518 43.803 54.535 66.802 80.691 96.286 113.670 132.926
0.7 33.713 43.764 55.537 69.144 84.697 102.307 122.079 144.121 168.535
0.8 41.408 53.754 68.214 84.927 104.031 125.660

(To be continued)
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(Continued)
Dicm)

Cl- 38 40

ratio
0.2 28.396 32.678
0.3 53.014 61.008
0.4 85.559 95.007
0.5 116.407 133.958
0.6 154.134 177.373
0.7 195.424 224.889

Mass unit : kg
Cl-ratio indicates a ratio of crown length to
total height.

x—-6 WMEELROHICL DL TH kR
Table 6. Approximate estimations of foliage masses of
Betula platyphylla var. japonica trees

Dicm)
Cl- 2 4 6 6 8 10 12 14 18

ratio

0.011  0.043 0.098 0.173 0.270 0.389  0.529  0.691  0.874
0.021 0.084 0.188 0.334 0.522  0.751 1.022 1.33¢ 1.687
0.034 0.13¢ 0.300 0.533 0.833 1.198 1.629  2.127  2.690
0.048 0.192 0.432 0.766 1.196 1.721  2.340 3.055  3.864
0.065 0.258 0.580 1.030 1.608 2.313 3.146 4.107 5.19
0.083 0.332 0.745 1.323 2.064 2.970 4.040 5.274 6.671
0.103 0.412 0.925 1.642 2.564 3.689 5.017 6.549  8.285

oSO OoOOOO
00 =3 O O W N

(To be continued)
(Continued)

Dicm)
Cl- 20 22 24 26 28 30 32 34 36

ratio

1.078 1.304 1.551 1.820 2.110 2.422 2.754 3.109  3.484
2.082 2518 2.995 3.514 4.074 4.675 5.318 6.002  6.727
3.320 4.015 4.777 5.604 6.497 7.456 8.481  9.572 10.728
4.768 5.767 6.861 8.049  9.332 10.709 12.181 13.748 15.409
6.410 7.753  9.223 10.820 12.544 14.396 16.375 18.480 20.713
8.232 9.956 11.844 13.895 16.109 18.487 21.028 23.732 26.599
10:223 12.364 14.709 17.256 20.006 22.959

OO OO OD
00 =1 O U b W N

(To be continued)

(Continued)
Dicm)

Cl- 38 40

ratio
0.2 3.881 4.299
0.3 7.493 8.301
0.4 11.950 13.238
0.5 17.164 19.014
0.6 23.073 25.560
0.7 29.630 32.823

Mass unit ;. kg

Cl-ratio indicates a ratio of crown length to
total height.
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Summary

Estimation equations of individual stem volumes and branch and foliage masses of natural
white birch (Betula platyphylla var. japonica) trees were determined from the allometries between
those organs’ quantities and some tree dimensions. Individual stem volumes were estimated
precisely from the allometry between those quantities and D?H (D : diameter at breast height, H
: total height). Branch and foliage masses of individual trees were calculated by multiple
regressions on D, H and crown length, and those masses can also be estimated from those tree
dimensions which can be measured without great effort in the field. Although the partial
correlation coefficients between crown organs’ masses and D and crown length were positive,
total height has a strong effect in determining the relative position of the live crown base of an
individual tree. The mean foliage biomass of natural white birch stands was about 3t/ha, very
moderate for a deciduous broadleaved stand.

Based on the results of the present study, a stem volume table and approximate estimation
tables of branch and foliage masses of white birch trees were prepared.



