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EHRENTERY, Zho ATHOSE G IHERBFRES 202 BICERL T35, ZhidkH
BLLTRELLMES#ERICLTERELLLNOTH S, ABEZ AL ERICETE ML, 545
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EEDO EFEEHBED b F w213 X 50 MM ASHINRTTERY, ZoBRFEVWELEH LS
Td, ERIEEET OIEKREERMD SR E 0 X 5 RIELSHIFF T E 50 MAHERBREO 2R
EEh T3, 2r238EORERICENX S RBHBEATONZ . ZhbNEBBEICEZ 5 hRE
%202 B 7HIE. 200 FORERRHCTE ML, L CEBBORSOREE L RECYT 55k
 EHEO B & STHIMBER O KIETRRERH LI LW TH B,

EXERET DY TIREE OV NMEER, AEOFRERE. KRR, BREROFAL
BN TXBIE - e XEREMRAZNEANZRIZILOREFMCEHOBLRT 5. AREVFHEIZ
BEMEEERAREEO AL 500 o, TZEHELTERNTILIENTS S,
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BRORERD Tbh b olc, YHIO b P Y nRGEIFESCLHE, HEOTETHLDAREFTIRER
B 1, KIESICIEE R D WA STy RN - & WEMEEESHL SN L 5107
oTze b K=Y 0EHE, HHRIKBBICITROIS X 91273 - e OEBMICIEV - TH 5T, BfnEfic
725 & b K=Y OREKEBIZAGEERCHEAL, EFRCST 2EREELI P Py 2T ke ol T
bbb, EREKAE CIREFKROERRED 63% XM FvYEFREL TS, BE, H- 2 BEK
NEBED L K= Y EHEHEIL 26,000 ha T, EEHICEIT S N K<Y 0 FE_EKREREIZ 157 ha KA T
W3, BBRPIZEN SO ATRD 22 E BRI A - 7o b o3 i e, JEREMRHEEBFEL LT
ZTOREREBHBCBEEL 2> TETWVS,

R EEIR Y © BB b K<Y ATHIZ DWW THIE Lo B UL 6 BT T,  Hiilh 36 455 51
FEIC D> TV B, HBOEOATHRIUEERE, KELTQUHL L N TH S, HHOAL
HIEBHEEE ATV 5,

bRV AT EENICAHTY, REEROEWATLHIE L 5BE L1, LaL, ZhAbNmL
BRAERERNSRONBRELHET 5 ) X CEERER L 25 b0 T, ARBRiMio RERGEI G
ZiEW s b KoY ATHOBREND 5 2 i BEABELRDLOTHS 5,

ZORBHO 5 B 4 PFTIRAHO BB KAN, Hiffx L THERL TR Y, BENKERROILK
FEHICHET D L0 T, 1 PFNIISEERTERCHER L2 b0 T, o ZARFIA L ERREE RFETD 2

I F F = ¥ A I #
Table 1. Growing stock and yield

) K i p 7N S Growing stock

PR Planted year| 1 W\ 5 wm [ wum | £ m | eEwmEe| o R
Plot o BE Age |Mean d.b.h| Height Trees Basal area | Volume
Division (cm) (m) &) (m?) (m®)

1 191331\ 31 20.1 14.1 1,030 33.82 273
35.5 22.2 15.0 990 39.92 350

40 24.6 17.2 990 48.90 463

43 26.0 19.2 900 49.04 508

46 28.3 20.5 720 49.23 527

51 29.9 21.3 720 51.66 595

2 1925%k351C 36 17.9 16.0 1,710 46.73 449
37 20.0 16.7 1,360 45.17 433

3 19178k411% 26 11.3 10.9 3,390 37.50 279
30 13.9 13.0 1,950 32.29 255

36.5 18.8 15.7 1,350 39.30 357

43 21.9 18.1 1,200 46.66 476

4 1917Fk4113 33 19.8 14.6 970 30.45 256
37 21.9 15.8 870 34.78 312

43 25.1 18.0 870 45.37 443

5 1917F8k4 113 36.5 15.0 12.6 1,530 28.43 211
42 17.2 13.9 1,420 34.74 286

6 1928%k411% | 28 9.5 8.2 2,290 18.37 115

33 12.3 10.3 2,290 32.46 231 |




BFRABRANIC 1) 5 SR THO WS & I 5 FFE (536 -7 -

ERTE, 1HHRY XFF <Y OREFEERLOBHEN DM THERZ LN TH Y, BRBOS VB
FoERICEFSE LN LBbh5, '

A, FPEIYAIHOIKREEBER

bR =Y ADHORESE: —FEThiE, E1ROTLLTH5,

£RBHUC BT BREORTRILE A B LF 1 RNTL L, No. 1 XPHENREKE EFR VIR
LTHY, No. 4 BBIENTZOEN L TWeD T, HFOMIRINELSH I > T No. 3 id5HEE
HHT, LPBPENBEREL VBELTEZNT, BELIAENPWHT LR TWD, REHOERE
PPN DIEME +577 L R WK BKRES T, MEREORERRORERR LD D, 6 pEHTORBH
N5 4 BFIR—IMRERMOFEENMRY BECEE > T& ., hoRBM b FTRMKEERE LT
w3,
FRDRTTOBENYELE L LTk, 2E¥0WANADEFENRD SN, UTIhdbz2AVW RT3
LeT%,

1D ERSHRIC X 5o ®R

BB BEO T O IO EENFEOBERY, F2ROX O, ERSMEL, K 2% 2EKRT3
EFELE Y. BMROBAPE 1RO L S icEBAEERL L, m—0 (FHER-ERNEERSE) &
PR EERFRICOMT 5 & Thid, BEAROFHE d ik m—o T, BEAOEHRE do i3,

X % R OB M oo R OK

of Sachalin’s fir stand. M Area=1lha ¥/ E
il % /A Removed stem ¥t #8 Total yield
ML : s = MY

$iﬂﬁ§§§ * Trees " H VolumeiFE S?m*;ﬁf \%luie MVolum? ﬂ:‘iﬂﬁ&f%
mean growth mean growth
(m?) &) (m?) (m?) (m?) (m?)
8.81 (800) 670 (50) 55 (50) 105 (50) 378 12.19
9.86 40 10 115 465 13.10
11.58 ‘ 115 578 14.48
11.81 90 29 144 652 15.15
11.66 180 233 760 | 16.53
11.67 (790) 233 828 16.24
12.47 (35) (35) 484 13.44
11.70 350 42 77 510 13.73
10.73 320 11 11 290 11.15
8.50 1,440 74 85 340 11.33
9.73 600 62 147 504 13.81
11.07 150 28 175 651 15.14
7.76 580 64 64 320 | 9.70
8.43 10¢ 27 91 393 10.90
10.30 91 534 12.41
5.78 | - -+ 980 54 54 265 7.26
6.81 110 13 67 353 8.40
4.11 ) 2 2 117 4.18
7.00 2 233 7.06
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Table 2. Volume percentage of a removed stem by a main stem of Sac. fir stand.
E&m{ﬂ{%& B E o M & $ B A0 BOMK A+B
.V. of d.b.h. Moderate thinning Light thinning >
(%) B (@)
36 0.52 0.30 0.41
34 0.54 0.32 0.43
32 0.56 0.35 0.46
30 0.58 0.38 0.48
28 0.60 0.40 0.50
26 0.63 0.43 0.53
24 0.65 0.47 0.56
22 0.67 0.50 0.59
20 0.70 0.53 0.62
18 0.73 0.57 0.65
_C.V. _C.V.
=t # Fo la _ 200 2 _ 100 2 N+,
B % 5 Formu y2(1+OJBC.V.> y‘(1+047c ) V=T
100 100
_ 20 @ _ « _
dz_'0.682[11 #f(x)d= j>n4_a(x 2”)f(x)dx]

- 0.61582 U:J:Zx'f(x)dx+2«rfj+af(x)dx]

7

_ 20 _ 0.318
=m+ 0.682 X0.159=m+ 0,682 4
=m+0.47¢

BIRO X S 2K ETR D L &,
%,

DFRZ EFE 0 X )i AERMREE 32% L
U, FMEADEGIZEBAARMD LT Fik
RV, o5 (&HARN16%) ZEEE
BERBITETNY, HERARL EHALF—E
gLrhd, o HEO FKRo FHRE
m—gy  FHE, EHAO THEIART
ROHNB,

(0.68+0.16)m+0.68X0.47¢
72r2l, 0.68IxEMANALE, Zhiy
EHANFEHEIT,

m+g-—2><0.470=m+0.380
L%,

DE, BRAR L EHANBEARNEERIL
EROEERE, Tabb, EROEREK

BRARDEHERIZ m—0 T,

EMARNEE T m+0.470 &7

EPATE A N pE11 0
BRI EMRKRD LR

FIE ERSFOEEORIRE
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EASH, B2ROLIREETRLTNWS, ZhbERLO 2 e BOAREHADHELOELIE L

AT, b F=YRoEET EERN, T42bb,
d—o \? 1_%31(;—' 2 d—g _Czbg' 2
y‘z(d+0.47a) =( O.47C.V.> V2= (d+0 380) (+0 3BC. V)

=60 100

X 3EHENZEPHAEZRL TS,

Y1, ¥ OEZEROERRECHEBSN, Thbt, FTREK34~20% OHED ¥ 13 30~53%, ¥»
13 54~70% L 72585 20 b K=Y HRORRIEEOFENEED L 0 LN,

AR EHARD EAMBENO LT Z 1 b WEERDOEHED 2 ROMIGEET 50 L LTEIRN XD
ZbLdBI LN TES, b FvY ADHOETESEL 0.572 TH 5, TREKO Znkix0.71 L
TLERLTWBENT, TOBEWETBEMEE EFTR - TERLILEFRLTNS,

% 3 RITARIRER 32% 0B &, ERNVERME L BROFE X - T HERASEHAD BEAMEL
BEDXOREETERERNLILLNT, BIROLSRERDIMLALNTH S, TREEKN 1.
OHEERERFENECER R, WTFhL 0.T1LUTFHETH 320, ERBEMIZMEL 2 Kl £R
#3032% LA ETIZ 071 AT L2 B85, 30% LATFTiX0.71 XL Y K42 5EL 25, 2o b K<Y TikH
BRUBFNERNOERRET 24% RADLON L - L bE L, KIS 32% LNICH 3,

2) d/D ik Ao

d BRGAROFHE, DEMEMOSHARDEHETH S,

HUMMEL (1954) %, ZOHEERKED RREL L THEY TH5 & #32 LT3, JOERGENSEN
(1957), BRAATHE (1957), WARRACK (1959) &i% d/D ZFWTREMREZRL, $T72bbTREREEKT
0.7 LLF, EBRMXOBEAHEX 0.7~0.9, EEEROBENEAL 0.9~1.0, FRHBKOHE
X 1O0BEL LTS,

ZORBUICEIT B d/D ZFEARN X 5120.67~0.89, FH0.77 £ /25T, TFTREMEE LERM&E,
FPENBSICHLE L TWS, ZnHik% BRAATHE (1957) ZEERFN S - & LENRFETHB &

FIR MHEROEFHRIZIZNT 2 BAHEN LR

Table 3. Volume percentage of a removed stem by a mean stem of Sac. fir stand.

BEOEREE O EE O B SBADHOWE At
.V.of d.b.h Moderate thinning Light thinning A, BOW —
(%) (B) 4
36 0.67 0.41 0.54
34 0.69 0.44 0.56
32 0.71 0.46 0.58
30 0.72 0.49 0.61
28 0.74 0.52 0.63
26 0.76 0.55 0.65
24 0.77 0.58 0.68
22 0.79 0.61 0.70
20 0.81 0.64 0.73
18 0.82 0.67 0.75
# & X Formula y2=(1—C2'OIg')2 y1=(1—cl'og')2 ysz—;—(yﬁyz)
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Table 4. d/D and v/¢ of Sac. fir stand.
fE R AR £ bR gl % =
Remove Total p Thinning percent. , .
PR wwm | wmm | D | kmw | mmE | o K
Plot |Mean d.b.h.|Mean d.b.h. Trees Volume
d (cm) D (cm) t (%) v (%)
~ 3 9.1 10.9 0.835 8.6 3.7 2.36 0.430
3 9.1 11.9 0.765 42.8 22.5 1.90 0.526
4 9.5 12.8 0.742 38.3 19.9 1.93 0.520
1 11.2 16.6 0.675 39.4 16.8 2.35 0.426
4 13.3 16.9 0.787 7.2 4.4 1.65 0.611
4 13.3 17.1 0.778 37.4 20.1 1.86 0.537
3 14.8 18.0 0.822 30.8 14.8 2.08 0.480
2 12.3 18.4 0.669 20.5 8.8 2.34 0.429
3 15.2 21.1 0.720 8.0 4.0 2.00 0.500
4 19.2 21.6 0.889 10.3 8.0 1.30 0.769
1 23.7 27.4 0.865 20.0 14.7 1.36 0.735

Vo TWEH, BAOFHRZOWOKNBEFZZIPRIT LN TETHETH S,
3) /v T X BMRoBKE
¢t ERRABTECH EHAREE, v FREHAAHBER AT, T72bb /v ERSRO R BRI R

¢, ULLEN (1940) i3 Z 0 Z &0 MBI, ZoHA 1.4, EiidEhbl EoEaid FEmiE, 1.0

nFEE EEEE, 0.6 LT oOBATREMMLE LT3,

VEZINA (1961) % ¢/v %3,

b L 8cm KRFiNBREANDHEE ME L2 WFHEIciE, ZoXnAkn$k

BTl ied Il tEBTNS, ¢/v FEMEE L TRENRLTVWE, HEMNZRDLLS o/t

E5ER b EY ATIHOEE, M. MsbimEomkEs

Table 5. Thinning grade based on the removed percentage of trees.
Volume and basal area of Sac. fir stand.
A # Mo % W o RE
Trees Volume Basal area

P | gk [ aopion [T | mpor [ o [ 15 | i | o [ [ EE
Plot | Age |Remove| Total percent. Remove| Total percent.g Remove| Total percent.g
CIINE.D) ()l (m*)|  (m?) (%)l (m2)] (m?) (%)

1 31 670 1,700 39.4 55 328 16.8 7.56 | 41.38 18.3
1 43 90 990 9.1 29 537 5.4 3.42 52.46 6.4

1 46 180 900 20.0 89 616 14.7 8.23 54.64 15.1
2 37 350 1,710 20.5 42 475 8.8 4.50 49.67 9.1
3 30 1,440 3,390 42.8 74 329 22.5 10.07 42.36 23.8
3 36.5 600 1,950 30.8 62 419 14.8 7.02 46.32 15.2
3 43 150 1,350 11.1 28 504 5.6 2.93 49.60 5.9
4 33 580 1,550 37.4 64 320 20.1 8.64 | 39.09 22.1
4 37 100 970 10.3 27 339 8.0 3.07 37.85 8.1
5 36.5 980 | 2,510 39.0 54 265 20.4 7.93 | 37.09 21.4
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DFRENRTWE 5 ThH B, v/t ZAVIVITREMMEZ0.71 LT, L@kt 1.0 sk, R{kARK
1.6 kLR35,

T ORBHOAEELR, MBEEERT 5 RIORL TS, Bk v/t 3FE4ED L 512 0.426~
0.769, F#50.572 T, KEBDIETBEKEZ TR TWAZ Lizh B,

4) Cw/D T X B3 AKE D

Cw XA EIEEE, F70iX BIEE, D RFOELWEERTHS. SMITH, KER, CSIZMAZIA
(wm)mﬁ%@cw,%&b%%ﬁm$ﬁﬁﬁ-%%&$ﬁ%%£&kmkﬁ%ﬁmﬁ*§&§%?a
FHELE LTHEITH B L B, BIHS TR 20T 20%, FIHSITIE10% L LT3, £HSF0
Cw/D ZHE 6 RN X 512 22~12%, F#514.44% T, FEORETWF X Dz T 280 1/3 0FHHEx
16.01% TH 3. TOMEIFMLEZR2V LEEORWHINOEHHEL L TKBERNTHS 5, 2L, &
OEEFIEERRORE SIISCLTELT 200X 2 TH 5. T7hbb.

100 100
Cw vu _ Vax-o 100 100
Y == T = = =
X X x X Vagx-b 1

TeR U b IBH 15, 28X B2 LAV T, b/21I X1 EV/IEWELARY, YEIERS L
RHEFILTEERKRLERZIEE /NS,

5) Co/H i X BIARENHE

Co BESHPRBIAN: - T 5 SaosmE =100 < puxiko LE#
(m) T» 3, ZnXix HUMMEL (1928) ASFEE L7~ % T, BECKING (1954) 13 Z DHHEN 16% &%
EERMR, 19% ZPREERIK, 22% Z5RERKR, 256% UL FLVWEERKE LTnE, WE, LEB&EN
KbV IcEHEEE AYIUE, b B Yo T 19.5% T, BISEERS 203X 22.7% Rito Lo
Vhd, FTgEE LERIC AT 5 ICREIBOREI M ERIMEREL, 248% 1/3 7oL,
B, TEEEKITHE, EEEROFEEGIROATRDZZENTEL Y. Thbb, LEEIESER
hie Q+EEs) ERUI L0 LA TRBAV. LN ST, B0 0 BMIEZRER18.9, 21.9
%P5 LTz B, LIl o TAMGILEEFHEE, L ECPPMEORKEITR - Tz ithd, — K
EHF=Y0RERERENDL Y ICBEWERARS 20T, ARIZX B & XIEN PRVKRE T HAL D
%,

6) FEUEABT X BIAKRENRRE
FRYYHABEETLENL BWEHE LD X0 BT 5oniz, BEREMIOFRLER N=
(52)" & v EEL AR Kl B BB EE TS5 50 ZORETMTHBIHETE B0
THEALLT L, il (1954) 23ARMo v 7 FHOEHANEEARKIC AN b D ThH 5, HEHTHE
BRL Wik L, BEIIGENHS L, ZoPEoOKSIC3KIShD, BEKROKRTAIARLY B
BERER>TWB, ZOGE, ThbE 2 3EKRANESRE cm, 0.12+1 FEHAMREAHRE m, N
IEEMARD 1ha Y7z VAR TH B, H7RO X O WEBFT 30 0 5 5 5 BEIPARNOBHEL Y b3k
AR, TROLPEBFD 20.7% FAR L D L—FH BikE 1772 - 72h, M85 ORSIA
D ieds o e ERL TV B,

- - 100 . —_— %
BEOREBARHLIAHAOEHAARE N =(5 o) CHMTE 5. WEMHO 41.4%

e ——
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Table 6. Cw/D and Cs/H of Sac. fir stand.

vom | | o, |Tow|mmeEe| T | T | o,
RERHL | A& | Mean 100, D Mean 100 T " 100 Cw Ch Hr
Plot Age d.b.h. V7 height | 0.933 V7 D Hu
D (ecm)| Cw (m) (%)l Hw (m)| Co (m) P (%) (%)
I 31 16.6 2.43 14.64 13.0 2.61 20.09
20.1 3.12 15.52 14.1 3.35 23.73114.67 2214 | 21.25
35.5 22.0 3.12 14.18 15.0 3.35 22.36 J
22.2 3.18 14.32 15.3 3.42 22.34
40 24.6 | . 3.18 12.93 17.2 3.42 19.87 1
43 25.5 3.18 12.47 18.6 3.42 18.37 |7 12.74 | 18.97 | 18.21
43 26.0 3.33 12.81 19.2 3.58 18.64 I
46 27.4 3.33 12.15 20.5 3.58 17.46
(46) 28.3 3.73 13.18 21.1 4.01 19.00}13.06 18.43 | 17.69
51 29.9 3.73 12.47 21.3 4.01 18.82
I - 36 17.9 2.42 13.52 16.0 2.60 16.25 1
37 18.4 2.42 13.15 16.1 2.60 16.15 | ; 13.42 | 16.89 | 16.21
37 20.0 2.72 13.60 16.0 2.92 18.27 I
I 26 10.9 1.64 15.05 10.8 1.76 16.32
26 11.3 1.72 15.22 10.9 1.85 16.96
30 11.9 1.72 14.45 12.1 1.85 15.28
30 13.9 2.26 16.26 13.0 2.43 18.68 || 14.35 | 17.29 | 16.60
36.5 18.0 2.40 13.33 15.4 2.58 16.75 |((14.10)] (17.18)
36.5 18.8 2.72 14.47 16.1 2.92 18.16
43 21.1 2.72 12.89 17.7 2.92 16.51
43 21.9 2.89 13.20 15.8 3.11 19.66
v 33 17.1 2.54 14.85 13.6 2.73 20.07
33 19.8 3.22 16.26 14.6 3.46 23.70
37 21.6 3.22 14.91 15.7 3.46 22.04 |, 15.00 | 21.82 | 20.95
37 21.9 3.39 15.49 15.8 3.64 23.06
43 25.1 3.39 31.51 18.0 3.64 20.24
v 36.5 12.8 1.98 i5.47 10.9 2.13 19.52
36.5 15.0 2.56 17.07 12.6 2.75 21.84115'78 20.45 | 19.63
42 16.9 2.56 15.15 13.8 2.75 19.94 J
42 17.2 2.56 15.41 13.9 2.85 20.49
VI 28 9.5 2.07 21.79 8.0 2.23 27.81 }19.39 2481 | 23.82
33 12.3 2.09 16.99 10.3 2.25 21.81
S ¥ Mean 14.44 19.47 | 14.44 | 19.47 | 18.69
ﬁiﬂ‘ﬁ%@f’iﬁ?m 15.95 22.65 | 15.95| 22.65| 21.74

Note : Hy=Mean height.
Hr=Upper height.
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Table 7. Tree numbers to mean d.b.h. of Sac. fir stand and these
relating to the standard number after thinning.

R B?%Eg% 2!:T ree?t %f?t:% At joﬁl)ﬁh{% 2!:Tree?t %%iﬁ%
Plot (em) _ (TD T4/ Ts Plot (em) TV Ti/Ts
1 16.6 1.700 1.20 3 13.9 1,950 1.11
1 20.1 1,030 0.88 3 18.0 1,730 1.36
1 22.0 990 1.01 3 18.8 1,350 1.12
1 24.6 990 1.19 3 21.1 1,350 1.31
1 25.5 990 1.25 3 21.9 1,200 1.22
1 26.0 900 1.17 4 17.1 1,550 1.14
1 27.4 900 1.26 4 19.8 970 0.86
1 28.3 720 1.06 4 21.6 970 0.97
1 29.9 720 1.15 4 21.9 870 0.89
2 17.9 1,710 1.33 4 25.1 870 1.07
2 18.4 1,710 1.38 5 12.8 2,560 1.33
2 20.0 1,360 1.22 5 16.9 1,530 1.05
3 10.9 3,710 1.62 5 17.2 1,420 1.05
3 11.3 3,390 1.49 6 9.5 2,300 0.85
3 11.9 3,390 1.57 6 12.3 2,300 1.11

Note : To=Standard tree number based on <611%.0+_1) after thinning.

13AR L AR OIS 2 450T, 37.9% 3AR X Y bAEDIE,

b LHEMS D RURER O BLHS 5 b BIRERMOBERST LT, AL vy M EF255 LRETH
13, FRE#H2V UBEBASEMOAZ S 1/3, BEMSERBEL T35 1/3, FRICE-S &3k
EngLin) 20053 HaN 13552 Lickhd, 20k HRBAICTE, BHENKREERRT 2T
BB L 1A O IKEIC I STAKE L 525 2 0T B0 N =520 ) 0SS ) b A0S0
M8 EE HDTWBA, Thes, P, B 3ERATIE, MEIcmyWE2tkaiE 8 Elm 1/3,
FTi2bb 26.4% T, TiabbRREKRSPIAREENZ VKD 26.4% FREIIGEWHTLEEXL S Z
LHTES,

WEHOKI8HIR N=(gi0mg) PRE D SAENZNOT, Xk LVR X AOPHEREO
EBROFE L HARLTHRBRNE D ThbB, LirL, BRERIERAECRIAE I Y» 5D
0, BAHILKBO DD bDRERH T, L, ThIY RV ABICEREL W HE
BCAETHEITH B, LA o T, b F Y ALKORUREROSIAREL > E RSB BEYRFEH
B0, Tabb, N=(5HR ) T, CoRICESE, FHE 200m OIHAKYKIE 1,04 KT,
BN BEHE LI AL V6 BiabiRnEE 25, BIR® 0.12+1 BHRHMTOHER BHETHD 2D
FHoHER VW LESAHEN X 5 245y, X FLRBEBRO v iz icn LTk K BATE X
56

=Y nAEiRE y=ax" THETIHQOVWTRRE 5, ZoRB—RNERICHAN S,
2IITHE, ¥id lha ¥l VAL T 5. FAEMSE 2 KBIL, BERAS b HATE TOIAREN R
WSy L RMRE S 2 SRS £ TOSARE OB ARHD L IC KRBT HiE, 559 KRD X 5 CHi#EiLy,1=93.175
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Table 8. Tree numbers to mean d.b.h. of Sac. fir stand.

hvAb ;R AN N 4 SKE O R VHKS SR BE P AL o #k 4y
Low density High density Moderate density
(1) RE DDA (2) K& D FVAK (1)+(2) RohinkK
Lesser than Formula( 1) More than Formula (2) Intermediate of (1) and (2)
N N Ev SE A N SZIH2R N .
Mo | JUEE |50 7| S | S| G | N | | 5
d.b.h. Calculate [ d.b.h. Calculate | d.b.h. Calculate
(em)| frees N (em)|  trees Na (em) lrees Ni~Na
9.5 2,330 2,629 12.3 2,290 2,272 13.9 1,940 1,750~2.001
15.0 1.530 1,600 12.8 2,560 2,182 16.9 1,530 1,381~1.608
19.8 970 1,126 16.6 1,700 1,642 17.1 1,550 1,361~1,587
20.1 1,030 1,103 17.9 1,710 1.503 17.2 1,420 1,259~1.576
21.6 970 1,001 18.0 1,730 1,493 18.8 1,350 1,206~1,417
21.9 870 982 18.4 1,710 1,454 22.0 1,030 977~1,163
20.0 1,360 1,313 22.2 990 964~1,150
21.1 1,350 1,227 24.6 990 835~1,004
21.9 1,200 1,170 25.1 870 812~ 977
25.5 990 957 26.0 900 772~ 932
27.4 900 867 28.3 720 682~ 829
29.9 720 623~ 767
& 7 % Plot 6 11 12
‘_‘E‘Etgft 12%‘““' 20.7 37.9 41.4
3 2
Note : Formula (1) & N1=((%_—1> (2) % NZZ(WJ?(—)I—I.E[

N =Tree numbers per 1ha
& =Mean d.b.h.

9% M F <Y NI H K E

Table 9. Tree numbers to mean d.b.h. of Sac. fir stand.

B2 X OHEBAY S M oS W1 % 0 4 3B\ A S
Short lapse after thinning After thinning Long lapse after thinning
SEHEER N N - - SNZP X N - .
TR | sy | srein S B T | s | stean
d.b.h Measured | Calculate | N—N; | Calculate | N—N: d.b.h Measured | Calculate | N—N3
(em)!'™e (Wl (ND (N2 (em)!'™® (N (N9
15.0 1,530 1,567 — 37 1,436 + 94 12.8 2,560 2,539 + 21
16.9 1,530 1,361 +167 1.248 +282 13.9 1,990 2,260 —270
17.2 1,420 1,342 + 78 1,230 +190 16.6 1,700 1,759 — 59
19.8 970 1,119 — 149 1,026 — 56 17.1 1,550 1,700 —150
20.1 1,030 1,100 — 70 1,008 + 22 17.9 1,710 1.594 +116
21.6 970 1,000 — 30 917 + 53 18.0 1,730 1,568 +162
21.9 870 989 —119 907 — 37 18.4 1,710 1,521 +189
22.0 1,030 983 + 47 901 +129 18.8 1,350 1,475 —125
22.2 990 972 + 18 891 + 99 20.0 1,360 1,352 + 8
24.6 890 857 + 33 786 +104 21.1 1,350 1,253 + 97
25.1 870 835 + 35 765 +105 21.9 1,200 1,189 + 11
28.3 720 721 + 1 661 + 59 25.5 990 959 + 31
26.0 900 933 — 33
. — _1.234 N=44.610x-1.23¢ _ ~1.413
Formula : N =44.610x %0.917 N =093.175%




EFIRERERANIC 1T B EBMALHOHE L RECET 2% (B3 - 79 —

x4 TIREN, BEX ¥:=44.610512¢ TIZERTTES, ZORNIHRI V b—BEAT 5, B
BT AEEENE D D,

BT & SIS L 72T 0 SIAREE, BREMKER & SRS Ha30i3E $Eo SIREL Th
1T, BREZOEHRAROEEEBT ¥5=40.907%-12¢ L LTHETZZ LR TE S, ZoR0OKDFIZ
AL 1/3 OB ERIREROKTIZ v RE Vb 1/3X1/4=1/12 ZFHRER D5, Ko
1/4 3 REMRER P SEME COMBOMASBREZ 1 L L, %Rz 1/4, 7 Rix 3/4 nhigicd 5 L
EL, BfE%Z 7Rz 11/12 2R/ TKRDZLNTH B,

7) MEETERIC X 3Rt

ol ERE E RO IEEIC A 7o i AsSMANN (1961) T, RIZHDD L5 9 3BKROMEREREE

FI0R b F Y ATHOMEWER (1hakifz)) & 7o DN L ERNEREMKE 0BIIR
Table 10. Basal area of Sac. fir stand and its relating to '4£ D2-N.

mgw (% @] WS EE | MEETERG _,—Z—N BEOERFK
Plot Age (@ (cm) G (m?) 4 C.V.of d.b.h.
3 30 13.9 32.29 1.091 44.51
5 36.5 15.0 28.43 1.051 25.67
1 31 16.6 41.38 1.125 60.66
5 42 16.9 36.31 1.058 28.59
4 33 17.1 39.09 1.098 47.86
5 42 17.2 34.74 1.053 26.16
2 36 17.9 46.73 1.086 42.11
3 36.5 18.0 46.32 1.052 25.67
2 37 18.4 49.67 1.092 44.98
1.077 38.48

3 36.5 18.8 39.30 1.049 24.21
4 33 19.8 30.45 1.020 9.95
2 37 20.0 45.17 1.057 28.11
1 31 20.1 33.82 1.035 17.35
3 43 21.1 49.60 1.051 25.18
4 37 21.6 37.85 1.065 31.99
3 37 21.9 46.66 1.032 15.87
3 43 21.9 34.78 1.061 30.05
1 35.5 22.0 41.00 1.047 23.23
1.046 22.89

1 35.5 22.2 39.92 1.042 20.78
1 40 24.6 48.90 1.039 19.31
3 43 25.1 45.37 1.034 26.65
1 43 25.5 52.46 1.038 18.82
1 43 26.0 49.04 1.026 12.92
1 46 27.4 54.64 1.030 14.89
1 46 28.3 49.22 1.087 42.59
1 51 29.9 51.66 1.022 10.94
1.040 19.80
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100 & L, ZhénBiEMotE T, B, BEOMKCHRERENBIRT 5 BERKXORILEEL RD T
W3, 3—uy, T e ORRERIT67% T, Thbd BiEfHo 1/3 D EiCBENRE T3 L. #
DOREEIBRIC XL B3 EEOBRNIDIFH LTV Z0 h F=YRBHITIE 1/3 2 2 MENR
fixre <, 24%LUNTH B F I FIRBR O FEHAR O BEIE 2 BB ImRE S T £ SRR DB, T LTS
BHTHB. b LAEKRCEEROWEBREMS y=0,-D>N 0 X 5 2HSNTHECT I, Hodl
EEEEREIEL LY AR h, ERMERTE S, BERKCOWTHE LR o Dffids i ) DFEN
Zbh, 0.80~0.88, F30.84 THB, ZnXEEEWI T y=0a, Z DN Lt7%, ZORD ax
HE 10RO X 51c 1.019~1.125, FH1.05 L 25, o 1.051% az=1+(cl'T‘6')2 ThEME, &
OHFOEROERFE C.V. FERSH LRETHE, FRpb 23% Lzd,

RIEHT O SS DEEN ERARKN 30% OFAITHE, @213 1.09 7Y, MREOHE o LK,
Thbb, TREEN18% 0L EiiX e:131.033 L7425, LichoT, MAHEIC LS HEDOSHE
B6, ZOERFEE k5 LHSICMENEROLESHETE 3, T IBERAROHEL RISV E
L5325 Thbb, 2 =% VhSHYF, REL S BEAROI O T k0 b5
DRENMELZY, HFEMKRE10% D ENFEIIF 1.03~1.11, FH1.07FEnEL2 5. Thbb,
HMAROTZRE H+ F EREARD 2-f 0 1L.07THETHS,

8) HIBREM L ERHMERER

LEXEN (1943) IHGHBBREREH, Tihbb, BRBOEMEFEROBERCAVTWE, ok
BHIOREROBE L FHRE = — A — Y VR ERCMET, BHCBRRERELRD TS, 2
— MVENEARIZEOEN X dICHESh S,

K=Y 0liE £ 0 /2 OEOARIEEESR d OREANIRE0.7THETH B, LT, BHAD
BOREE S S =0.7+wedeh TR b, Lha Yl ) 0BORTHIL = DAL Ik &l
EHOFHEL L, ThiIcAKERLTKRRTRODIENTES 1 § =071+ Va:+ o2 VAT i+ N

BRHioOMID S iZ §=2.2:d+h*N+1.06 TREFFERTE, TEBEKETRTHINSIZS =
2.2¢d*h"N+1.03 LB TKBRVWTHS 5, TORERZEIC L 2T FHBEORD Y ickERolEL
AOhSERERELhE 0T, ERECREHEEMALTI LN TES,

BEOEFEHBFERERIBORAOTRENTS L A TKBRVD2E, L ISR 0.1cm
JERT 3 EFHuE, 1ha YUk VEMBIRER 4V i3 4Vm?=5X0.1cm=5.10"°m? THFTZZ LN
T&E5o LIk - THRREMCREEC X 5 FRHEL R, BEFREROEMUESFOIZ,

HMBRRERIREENEETH 500, BREAGOBRICERTES, £/, ZThRoHELRL
DBEFRIE So/SXdy/d T X > T Mo/M DIELUHEE L L DB EMNTED, I2EL, S, do, Mo LA
NEFREHE, TR, M, S. d, M ZEHRNEL T3,

PR Y ALHORERBEE 25 L, H11ENI ST, FWTN 1ha Yz ) BIEREHIT 0.67~1.16
ha, F#50.905ha TH 5., FHH & FHEROK S PNCHETERBRIIS U THE T 2 EMR 5 2030
N3, —FICBFREFIFEIICENHS TR 1.0ha YL ENEE 255, RIKERBERVHD TIX0.77
hal#AcH %,

BRI L EVRRR & 0BfRE 25 ICHIR THBER IR UCETFHRERR # 11 RO X S BRE
B 1.12mm 2 RUMETH 5o =0 EEFROPHEORIKRE T -7 b F v YHOTH0 ERER
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Table 11. Bole surface of Sac. fir stand and its relating to the annual mean growth.
NZ 45 =t
s | | v | e [ FCTOE AR | mERax
Plot Age d.b.h. Bole surfacejmean growth index Age 4av/s
(8) (ha)l (4V) (m*)|4V /S (ram) (mm)
3 26 10.9 1.008 11.15 1.11 26 1.11
3 26 11.3 0.964 10.73 1.11 26 1.11
3 30 11.9 1.126 10.98 0.98 30 0.98
6 33 12.3 0.680 7.00 1.03 30 1.05
5 36.5 12.8 0.823 7.40 0.90 31 1.26
3 30 13.9 0.811 8.50 1.05 31 1.32
5 36.5 15.0 0.665 5.78 0.87 33 1.03
1 31 16.6 0.843 10.58 1.26 33 1.17
5 42 16.9 0.663 7.13 1.08 33 1.17
4 33 17.1 0.827 9.71 1.17 T Mean 1.13
5 42 17.2 0.779 6.81 0.87
. 35.5 1.29
f}iiéj Mean 8.71 1.04 5.5 1.28
2 36 17.9 1.122 12.47 1.11 36 1.11
3 36.5 18.0 1.099 11.46 1.04 36.5 0.90
2 37 18.4 1.162 12.82 1.10 36.5 1.04
3 36.5 18.8 0.913 9.78 1.07 36.5 0.87
4 33 19.8 0.642 7.76 1.17 36.5 1.07
2 37 20.0 1.039 11.70 1.13 37 1.10
1 31 20.1 0.668 8.81 1.32 37 1.13
3 43 21.1 1.152 11.70 1.02 37 1.22
4 37 21.6 0.752 9.15 1.22 37 1.23
3 37 21.9 0.687 8.43 1.23 45 Mean .11
YY) Mean 10.41 1.14 0 1.2
3 43 21.9 0.948 11.07 1.17 42 1.08
1 35.5 22.0 0.776 10.03 1.29 42 0.87
1 35.5 22.2 0.768 9.86 1.28 43 1.02
1 40 24.6 0.954 11.58 1.21 43 1.15
4 43 25.1 0.895 10.30 1.15 43 1.17
1 43 25.5 1.069 12.49 1.17 43 1.17
1 43 26.0 1.022 11.81 1.16 43 1.16
1 46 27.4 1.149 13.38 1.16 46 1.16
1 46 28.3 0.976 11.46 1.17 46 1.17
1 51 29.9 1.039 11.67 1.12 51 1.12
¥ Mean 11.37 1.19 | ¥ Mean 1.12
¥ Total mean 10.11 1.12 || %3 Mean 1.12

T, WL X - TREN SR L H, HWLNE S No

3 Tt ¥H 1.19mm TH 5,
BREM L EEHFRER L 0BREAR 5T, F12X0 X 5 K RRERIC EFEERERE R UG

.5, 6DEAIX Imm LT TH5H, BHAIN No. 1,
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Table 12. Annual mean volume growth and current growth of Sac. fir stand.

Sk ﬁﬁgéﬁﬁémﬁ$ﬁmﬁﬁ¢ﬁ@§%ﬁ
i k=2 # L Ann.mean| current | Growing Bole |Breadth of(ia]culated A
Plot Age growth | growth | percent. | surface |year ring g?ow(:tlﬁr B
€D (m®)|(4) (m?) (%) (m?) (mm)I(B) (m?)

31 8.81 19.33 6.11 722 2.33 15.73 1.15
35.5 9.86 25.15 4.97 861 2.71 23.34 1.08

1 40 11.58 24.72 4.94 1,011 2.33 23.60 1.04
43 11.81 21.95 3.67 1,030 2.44 25.13 0.88
51 11.67

2 36 12.47 25.88 5.60 1,142 2.50 28.55 0.91
37 11.70
26 10.73 12.56 4.13 1,045 1.25 13.06 0.96

3 30 8.50 25.07 7.45 955 2.92 27.88 0.89
36.5 9.73 21.42 5.03 904 2.40 21.70 0.99
43 11.07
33 7.76 20.62 6.94 742 2.63 19.52 1.06

4 37 8.43 21.83 5.79 824 2.70 22.25 0.98
43 10.30 ’

5 36.5 5.78 16.07 6.29 795 2.00 15.90 1.01
42 6.81 :

6 28 4.11 23.19 13.43 680 2.80 19.04 1.21
33 7.00

BETEFHBRERLIELIL T, HAERIOFHETIE —0.5% NEXEH D, LHL7 ey Ptk ->T
Y DERZ LI, No. 6 ZRWTHLED L HICERAMEIZ /WL —156~+12% N#HFEOENS 343,
CHHENERICOWTIZEGBROBRNBEL 25 9,

B. b ERYAIHOHE

1) BRRAESA

b ¥ =Y ALHOHE & MEERESSIAREOSHIC L - TREE, F13ROL IO FFwy
BEBATHBEEZRI 2L IRV TIE > TV BHENEVDT, BEROBR TV SRS T4
EROGBENRRTH B, L LPHENMXCHBEANIERMLES hicgaicid, BROSBE L R
{BaTWB, ZhEDBEIREEDEHAOWREENEEFE L ERFR L BEL L > TRFZ L8
T& 3, ORIk E ER, HIOTHENPKICE S B LEBOERRIINEWVEL 2 - TW5, T/
bbb, B13FEN L iz TR 9.5, 12.8, 16.5cm NHFD EED BEERT Th+h 36.2, 35.3,
36.4% Th D, FHE 20.1, 21.1, 22.0cm ORI TIZEHLZTH 19.3, 21.8, 20.9% L4V, &5
TR 22.0, 27.4, 28.3cm LJERTHIE, ZThTh 20.9, 18.2, 16.2% LAY, EHEIKIZ
7B EEERREIINE 25 T B,

b K=Y ALHOREW T TERRICESE B e PEEORKT, BT Liz $8k0 KL EE
K, BEL, BUEFIRICRT 2 HI0BELERD ERIETTTLE 1BRO L i, MIKEME
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Table 13. Tree distribution to d.b.h. of Sac. fir stand.

Plot area FERMIEFZ=0.1ha

B Plot 6 5 1 1 3 1 1 1
o B Age 28 36.5 31 31 34 35.5 46 46
Phinting perion el I B | "R
N 3 Trees 233 256 170 103 135 103 90 72
H@'E"‘E;{]%ﬁr:jfgcem) 2~20 | 2~24 | 4~30 | 8~30 | 6~36 | 8~34 | 14~40 | 18~40
JEASZL gtb(cn‘) 9.50 12.80 | 16.47 | 20.07 | 21.14 | 22.04 | 27.36 | 28.28

P
Eifﬁ;?%%ﬁgﬁi%%(cnl) 3.40 4.52 5.99 3.88 4.61 4.61 4.98 4.59

RO
Efé”}%{fﬁ?(%) 36.17 35.31 36.38 19.33 21.81 20.92 18.20 16.23

i B (%)

Skewness —44.1 —17.7 +58.9 | —1.8 —24.7 —22.5 —27.3| —49.7

BOSHEIELLRTH S, TREKCL > TEL LTEBABRESNNOT, MkEE»2DY
FoLhlchsrbzole, Tiabb, LELEOHFORIKHOERNERIFLK 36.4% i3 H#IZ1Z 19.3
%Iz, ETc 46 FEEDMS OEILRTD 18.2% 1XFIKE 16.2% B L TV 5,

BEROCERBESMEEIC) SWEL 2 o OITERY, FEARBERRRKCEREBNWC,HLTH
%,

SLARE LEROSHE L OBRIE—RICBED T AWHIEY, HEC I SEBLENENEL, SBE
DRI BEMP D 503, SIABERR KRS TOBEOREE  VRTHACIERNERRKIIth
BEKLRLT, EHF 21.0cm, 1lha%7ch 1,247 KOKFOEROERFEL 22.4% TH 5, F
1% 21.0cm, 963 KNMHTNOERBELHTE LIRLD 21.9% Th D, MENERFRITIZLALENOHR
LRV OREIES LIELEEEANREE VBELZ2ALTH S,

2) AR

% 1 EIRRSRE O EEREARIMERIT, SHOENEL, T— FRP0D, BET B LBV
FOBBEN Y, T—FiHE< 2D, H—TOBRLET Vo FHAEPLERAFEGESNTL 5. W
EARBAHMBOBENE GRS M T2 Redic, FHE, SARROIELOHS & 5D TR Th#
ZhHLHBIT, ZODHERIIE 14, 15, 16 RN X Iz, ERSHRCKT YV o OAm8E ok LA 55y
HEOSOBEV, § 1 ERRUEROBEROSBIIRT Y v OhllE R L, AESHOEBER - L5,

—REIC Z DENIRHES OB, LSBARNE L o IiBERMAITAORS, L L, BEOMKELY
EL TV BRI TREBADLESDZNO T, FEAMIERSHECHEERL, EEZ0CIES
<o
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Table 14. Tree distribution to d.b.h. of Sac. fir stand. (Mean d.b.h. 17.3cm)
2B Plot 1 4 5 2 3 Sﬁl’fm SE
I -
W #& Area(ha)] 0.1| 0.1| 0.1 0.1| 0.1] 0.5 E R *7./ = = 0.1
Normal Poisson B
B OW Age(sE)| 31 | 33 | 43 | 36 | 36.5 type type Sum | 35,9
B\ A & 130+ ¢ (%) [4007:5%. -5
d.b.h. \Trees e
4 1 1 2 2 1 3 0.6
6 11 2 1 3 2| 19 5 6 11 2.2
8 15 5 3 3 1| 27 10 18 28 5.6
10 100 11 8 9 4| 42 17 29 46 9.2
12 11 19 13| 22| 14| 79 27 55 82| 16.4
14 24| 20| 22{ 24| 15| 105 41 69| 110] 22.0
16 9| 25| 32| 14| 33| 113 65 74| 139| 27.8
18 18| 17| 27| 22| 33| 117 65 70| 135| =27.0
20 27| 19 20| 19| 31| 116 41 58 99| 29.8
22 18 16| 19| 22| 18| 93 27 43 70| 14.0
24 15 7 5| 17| 14| 58 17 29 46 9.2
26 9 9 3| 10 5| 36 10 18 28 5.6
28 1 2 4 1 8 5 10 15 3.0
30 1 3 2 6 2 5 7 1.4
32 1 1 2 2 0.4
34 1 1 0.2
#  Total 170 | 155 | 153 | 171| 173| 822 334 488 | 822| 164.4
Y 2%
: ﬁ:’grffd(%mg 16.6 | 17.1 | 16.9 | 17.9 | 18.0 | 17.3 40% 60% | 100%
F15K PPV AIHO#EE (CESE 21.2cm DT OREEESEE0
Table 15. Tree distribution to d.b.h. of Sac. fir stand. (Mean d.b.h. 21.2cm)
B Plot 1 1 4 1 2 3 Sitn ¥
& Area(ha) | 0.1 0.1 | o.1| 0.1] 0.1] 0.1| 0.6 E # % 71:7./ v z 0.1
Normal | Poisson B
# # Age 31 |35.5| 37 |35.5| 37 |36.5 type type | Sum | 354
WEEERE\ & 295+ $(%) 187-e-8-8—"‘
d.b.h. \Trees e
4 1 1
6 2 2 1 1] 0.2
8 1 1 2 1 1 2| 0.3
10 1 1 1 1 1 5 4 2 6| 1.0
12 1 2 1 10 14 11 7 18| 3.0
14 12 1 4 1 17 5| 40 23 11 34| 5.7
16 8| 14 9| 14| 12| 10| 67 44 17| 61| 10.2
18 15 4| 14 4| 16| 24| 77 71 20| 91| 15.2
10 21 190 10| 19| 17| 26| 112 98 21| 119 19.8
22 18] 18 7] 19| 24| 24| 110 98 20| 118| 19.7
24 15 17| 18] 17| 18| 17| 102 71 18 89| 14.8
26 9 9 6 9| 11 13| 57 45 15| 60| 10.0
28 1 11 7 12 7 9| 47 23 12| 35| 5.8
30 1 4 4 4 3 2| 18 11 7 18| 3.0
32 3 1 4 4 3 71 1.2
34 1 2 1 4 1 2 3| 0.5
36 1 1 1 1| 0.2
2 Total 103 99| 87| 103| 13| 135| 663 505 158 | 663 | 110.5
SZE 2%
ﬁgg*d(.%‘f‘g 20.1 | 22.2 | 21.9 | 22.0 | 20.0 | 21.1 | 21.2 76% 24%| 100%
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Table 16. Tree distributicn to d.b.h. cf Szc. fir stand. (Mean d.b.h. 25.1cm)
=t _ﬁ:{‘ Mz =
HERH Plot 1 5 1 S o A
H & Area(ha)| 0.1 0.1 0.1 0.3 E R R *7./ = = 0.1
Normal Poisson B
B Age 40 43 43 type type Sum 42
——— - 7.5%
WSELE\ & 3% 72:¢(x) |101-e7 75—
d.b.h. \Trees :
12 1 1 1 3 1 1 0.3
14 1 3 1 S5 3 1 4 1.3
16 2 5 1 8 6 4 10 3.3
18 9 5 7 21 9 7 16 5.3
20 10 8 9 27 16 11 27 9.0
22 11 10 8 29 22 14 36 12.0
24 21 11 20 52 35 15 50 16.6
26 13 12 18 43 35 14 49 16.3
28 12 9 8 29 22 12 34 11.3
30 9 7 12 28 16 9 25 8.3
32 8 8 7 23 9 6 15 5.0
34 1 4 6 11 6 4 10 3.3
36 2 2 3 2 S 1.7
38 1 2 3 1 1 2 0.7
40 1 1 1 1 0.3
it Total 99 87 99 285 184 101 285 95.0
SN2 4% ] )
ﬁfj;id(cbmg 24.6 | 25.1 | 25.5 | 25.1 61(%) 39(%)| 100(%)

¥, REOFROMEROBE ERAHORT Y v 0B L BT 5 1o i MAO R ETEE R~
X9,

EHATOFEEL BT, KEODH L TV ZEEOHE ©0 X TPEERE PLICEERZEDIZE
+ 3ENHBI AHL TV B, LIzdo CHRENGHT IERNHEHEE 6 TR LERNFERZE ¢ 2°
Bohd, oFiC 2em FEROERENFE, BEROTREE m, EEOEER rcm ZERAHO 2 2
ﬁ&miatwmz:x;m~v*wao

DEEZ, vem BB 3ERRL, 2EOERFMNAPORD B LIATE S,

E(x)=NI 72n—e'2dx

Xo—2

TR UNBAEEE TS,

RT Y UHTOEHEC D0 T, EFREONMTZEEROHE L FHEL L 2L AT Y vROMmD
EEEROLTRDZI LD TE 2,

SFC 2em ERIOEEME KT Y VA0 £ 7 CHESL 5o R p(0)em D BOYREM
WTx T VOERERERD D, TORRICERAEERL T, FERER ¢(x) OARREHET 2.
PEmR O ERERE AV SICTESNT, KEDHOHBROBE R T 20IERNTSH S,
ﬁﬁﬁ%ﬁ@bFvaIﬁm%-E&ﬂw&ml<ﬁ&bnrwémf,Eéﬂ$ﬁ%ﬁm®ﬁum
WA R DEVHEANE V. L LE 1EEOBROEROHSIEEASUEASSZVOT, KT
Y VENGREWATiRRE LT3, EROSHEIBEIC X 5 - BIESER - kR & Bk icEs
RTWBNT, ZhbEKSMORIEEN BN LS ORI AN RIOKT OHENHEY & E AT
EET 20 EFTH S,
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BRI AR BRI L 5 BRIIE UENT L TH B, FHE17.3cm, lha Y7o DA%
16U BDOHRFNOEFERIEOEN X D CERSML RT Y U HHOBROMARIC L - THRFTDHZ L4
T&5: N=260X ¢(x)+8002-7‘5-7'7?1_

Bl 5% 21.2cm, 1,105 zxm#ﬁa;t% 15RN L iz N=4924(x)+312e-2- i, TiRE N, FH
£ 25.1cm, 950 KNI 16 BN X 5 iz N =240¢ (%) +337e-7-57§r'§7‘sr'% 5, BROGKIZRS
L ERAADHORENR T 1< 12 5 BRI D B o '

FERSERE S VIR E NI DI ERDHIECSHRE L, L LR E < VL IIABES
B, T7bb¥EHE21.0cm, 963 KNKTOFRESMhFRITIZIE N =565¢(x) TREN, T7hab
HIEHE 21.0cm, 1,247 BKOKZ OSBRI N =727¢(%) TRLTKIBRV,

3) MExARSm

b F =Y ALHOBER RIS LBARICME L TR D, BERCLL TafmnRERD2L, ERFK
PUNT, B 1EMERHO £EFORENCZVHI TS, BROERREE7.3~24.0%, F513.6% M5t

z

ELI7TR FF =Y ALK OB SR
Table 17. Height to d.b.h. of Sac. fir stand.
= B H Plot 5 6 5 1
B Age 36.5 33 42 35.5
MEER (em) | £ || & £ WM E|lE B®FH E|E M| H =
d.b.h. Measure | Calculate M. C. M. C. M. C.
4 4.2 4.3 4.3 4.0
6 6 6.7 6.2 6.3 9.0 7.8
8 1 8.5 8.3 8.2 7.7 9.7 11.0 9.7
10 10.5 9.9 9.3 9.6 12.4 11.2| 13.0] 11.3
12 11.2 11.0 10.7 10.7 12.3 12.3] 13.0| 12.5
14 11.9 11.8 11.5 11.6 13.1 13.1 12.0 | 13.5
16 12.4 12.5 12.1 12.3 13.8 13.8 14.5 14.3
18 13.2 13.1 13.3 12.9 14.3 14.4| 14.0| 14.9
20 13.7 13.5 13.8 13.4 14.5 14.9| 14.9| 15.4
22 14.0 13.9 14.5 13.8 15.3 15.3 15.7 15.9
24 14.0 14.3 14.5 14.1 15.8 15.6 | 15.9| 16.3
26 13.0 14.5 16.0 15.9 16.2 16.6
28 17.3 |  16.9
30 18.0 17.1
32
34 19.0 17.6
A ]
ﬁea?d_ﬁ(}ffn) 15.0 12.3 17.2 22.2
7. =
ﬁea?heri%ghgm) 12.2 10.3 13.9 15.0
| ¢ 17.46 17.54 18.60 19.93
Formula| 7.083 7.501 6.339 6.876
_b 7.292 __6.608
H=ae z+1.3 H=17.50¢" =z +1.3 H=19.26¢ "z +1.3
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T, BEROERRY16.2~36.2%, F#25.5% D 53% [T &2V, BkE { ViRL 7 KTk #Eo
REG—R/INERY, BREERT ~8%WNIT, HEN 16~20% K7W LFRERL 2 - TS, £
BEOSEHEC VRERS O, BEROGEOEEZ—RIC-BTH 5, MEOSROEEI+EE
FTHENEL, LEWNES O ER L EEARBBIMROBZRICHBL T 5,

) #¥ wm B R

N ¥ = ALk o E &t sia o B fRix H=ae s +1.3 £7-i% H=aet=" s +1.3 TRFTE 5,
HEBEEL, BMRoEREER, BENKEARZCLENVEBERBITZ22Y, EXo ok
L, b DELEEOEMIES S, Thbh, EHERLHEHROERL0BRGEAB L, F17, 18K
NI, EHOREFDDH, a, bFBRICHFAL TS, T4by, FHE12.3cm, F5E 10.3
m OBEEBRO @ 1L 17.54, 51X 7.501 NETH 345, FHHE 28.3cm, T 20.5m O @ i% 27.61, b
12 9.096 T B, —MICTHE, PHERML 2B e nfEIIRERY, I 6/ O b OE LY

BBF FF~Y NIt o #&Ed R
Table 18. Height to d.b.h. of Sac. fir stand.

# Bk Hb Plot 2 1 1 1 3
B Age 37 40 43 46 43
MmEZ (em) |£ W |3 H|EWMIFE | EW|HE| ZR FE|EN | FHEHE
d.b.h. Measure [Calculate| M. C. M. C. M. C. M. C.
6 6.5 8.1 12.0| 6.9
8 10.5 10.4
10 13.2 12.2
12 14.5 13.5| 13.0| 12.4| 13.0| 13.5
14 15.3 14.6 | 12.0| 13.6| 13.0| 14.8| 15.0| 15.7| 13.0| 14.6
16 15.6 15.5| 15.0| 14.6| 18.0| 15.8 15.8 | 15.7
18 16.3 16.2 | 16.4| 15.4| 17.1] 16.6| 18.6| 18.0| 16.8| 16.6
20 16.8 16.8 | 15.8| 16.0| 17.2| 17.4| 19.0| 18.8| 18.0 | 17.4
22 17.3 17.31 16.5| 16.6| 17.9| 18.0] 19.6 | 19.6| 18.5| 18.0
24 17.8 17.7 | 17.4| 17.1| 18.7| 18.5| 20.2| 20.2| 18.6| 18.6
26 17.8 18.1 | 17.9| 17.6| 19.1| 18.9| 20.6| 20.8| 19.2| 19.1
28 18.1 18.4 | 17.3| 18.0| 19.0| 19.3| 20.8| 21.3| 19.3| 19.6
30 19.0 18.7 | 18.3| 18.3] 19.5| 19.7| 21.1| 21.7| 19.5| 20.0
32 19.6 | 18.6 | 20.6 | 20.0| 21.3| 22.1| 21.0| 20.3
34 18.0 | 18.9| 20.7| 20.3| 22.8| 22.4
36 19.1 23.0 | 22.8| 20.0( 20.9
38 20.0 | 19.3 23.0 | 23.1
40 21.0| 20.9| 24.0] 23.3
ﬁeﬁ ﬂ%b(fh‘f’) 20.0 24.6 26.0 28.3 21.9
ﬁeﬁ ﬁeiéhmt) 16.7 17.2 19.2 20.5 18.1
S| @ 21.99 22.55 24.04 27.61 25.18
Formula | p 7.034 8.504 8.089 9.096 8.990
b 7.469 8.725
H=ae z+1.3 H=22.27¢7 =z +1.3 H=25.61e” =z +1.3
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FI9FK P~V ALHOREEE L #mhii
Table 19. Height to d.b.h. of Sac. fir stand and its relating to stand density.

AEEBEE O PSS R EE 02 E WS
High density Low density
# B H1 Plot 3 1
K i Age 43 35.5
M & E & (cm) £ W & HOE @ £ W & &t
d.b.h. Measure Calculate Measure Calculate
14 13.0 14.6 11.7 11.9
16 15.8 15.7 13.7 13.0
18 16.8 16.6 13.8 14.0
20 18.0 17.4 14.7 14.8
22 18.5 18.0 15.4 15.5
24 18.6 18.6 15.7 16.1
26 19.2 19.1 16.5 16.7
28 19.3 19.6 17.8 17.2
30 19.5 20.0 17.7 17.6
32 21.0 20.3
34 18.0 18.3
36 20.0 20.9
¥ ¥ & (cm)
Mean d.b.h. 21.9 22.2
lha &% Trees 1.200 990
L
a of (ae = 41.3) 25.18 19.93
-5
b of (ae *+41.3) 8.990 6.876
T ¥ & (m)
Mean height 18.1 15.0

b
Calculated Formula H=ae = +1.3

LT, BIEOBE R ESEAOWBER 24cm O#EIE 14.3m THBH, F—EET REOH
STIFEHUTOREROBT, #520.2m L2, BEAR—TLHEBICELWERAZbND,
BiEARE £ ARBE LBEL, 19RO X HCPHENHIKE ViR 35.5 FAENHT, T/
bbb, FHE22.2cm, FHE 15.0 m, 1ha 472D 990 RO OBITFEMHRRD a 1% 19.93, 51X 6.876
ThHoHN, FEMKEC VRLCHSS, T742bb¥5k 43 4, FHE 21.9cm, 1,200 KOS O FHE
13 18.1mT, HAM @ 1% 25.18, 51X 8.990 Th 5, AREE N =HWEEZERN DL D ICHEI 2PV,
ATHIZREE < DIRL T, HEREF LR - T30 CEBOBEORESD RS, BiEhED
H—T3P BN TH B, FHERAKOBH RIS NS DEEHIED b ORLEHORRS LNNE
ATBNT, RO I —FTIATHCHL TR VR LRBIFENE N,

5) MEEEEEHOMHEL

MEERICIoNT 2 BEmOMEELE kD, BE, HEoEBEEERNTL, H220ERNL 5, FiY
& 12.8cm, FHE 10.9m 26 FHE 27.4cm, T 20.7m OFEEICH 5 6 AT MEmERIC
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Table 20. Tree distribution to height of Sac. fir stand.
R B H Plot 5 3 1 3 1 1
K i Age 37.5 31 35.5 44 46 46
fEIkAT - 42 Thinning period FﬁﬁBe{f%rEﬁ ” ” 7 7 FﬁA%}ejﬁ
iz} B Height (m)
2 2
3 2
4 7
5 8 5
6 7 5
7 2 9
8 11 12 1
9 15 15
10 24 21 1 2
11 47 28 2
2 55 20 2
13 48 18 8 2
14 22 10 16 1
15 6 2 22 3 1
16 24 19
17 14 14 1
18 11 47 3
19 4 21 8 4
20 1 20 19 16
21 3 32 26
22 11 11
23 8 7
24 4 4
#  Total 256 145 103 135 90 72
¥ ¥ % Mean height (m) 10.92 10.81 15.59 17.31 20.72 20.92
BEDEXERZE S.D. of H (m) 2.61 2.09 1.81 1.99 1.61 1.53
BEDOERBRE C.V. of H(%)| 23.98 19.33 11.60 11.47 7.78 7.25
£ EE  Skewness +0.415 | 40.090 | +0.023 | 4+0.349 | +0.171 | +0.052
DxtH »+EE 0.941 0.915 0.707 0.706 0.779 0.742
Correlating ratio H to D #+0.0025 | £0.0025 | =*0.017 | =+0.017 | =£0.016 | =£0.021

o7 3 s o fER8 X 0.941+0.003 25 0.706+0.02 DEFRIZH 5o

50
C. PRFRYANIHOME

Z iR FFFCBEIC Zn
THMEEEROMBELERM L AT HERDL 2V, WEERIZIWT 2BEOHEENE 22 E 5
PRI ENTES, ZoHBLIE, FENNELNENEL I KTICBWT —BREKRE EL 2> TN

b R =V 3ERORENRE L, BEMELERENS X 9122 - OB IERIZIZV - THh B T,
BHOAIHE D RN ATHONHERZ ERICIESH T5Z LIRETH 5, FRCKIT 5 ZhHRER
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WOREEBIFEERBEHICIIR L TW3 b P ViEBRHOSBEOIERZHE L, HEZHETS5
2L RZLNOTHS 5, '

FRBEHORFERET TBWEHRPBRNFEC X > TERALNE M, FHRDIOBE, WEER, WEk
i, M B REAROFIBARSBICRERBERM L, TEEL BBV OBRE L LD, bbb
TEROBEED TR ERAA T,

D #®E R E

BERRIMEROEE, BBRLOREE ST L8P RL, TORENBRBIIMIROEEL sh
W3, ESRBMOBERENEBE AL No. 1, 4 @bo& b X<, No. 2, 3 ZThikERN
#, No. 5, 6 134> T3,

ThERH (1963) 2%, SEANTLH 213 FTHLFELEEINER (L4 BRI S) NBERE:
W hiE No.l, 4 X 14M, No. 3, 2131, ISHOPRIZAIL, No. 5, 6 ixM&EHITITVIRE
EdB, 72IZL, No. 5, 6 IXTUFOWRENEBILELTHY, No. 6 I THESERRORENEHTNH
Y, No. 5 REVWHLHELEL 7 v A FHLOBAICE » THRUMEETNER LTS, ERREE
oS TERKD TRV,

RN A7 No. 1, 4 OBIBREEH 21 RO L 5 KEEAR TR TE (0 =5 o
Zhdb 50, 60 FEENTEHEIX FhEh21.0, 23.2m LHESRD, ZOMEILEN K<Y ATHK
%211, 23.3m IZIEM L, FERORZEME S OINER 1 SO 19.3, 21.7m ik~ TEME
HHTW3,

BENTRZ No. 5, 6 OfEREMAEE 2K I Hic, 131F H=m TRE

F21EK PP~V AIHOWEERRE L BERE (WAL
Table 21. Growth of d.b.h. and height of Sac. fir stand (Site 1).

MEEZ d.b.h. (cm) B  ® Height (m)
REBEW| # & SR A - - -

Plot Age Trees ;i\/leasurf‘ ! E(‘l;alculatég %i\/[easuriﬁ ! l]Ca]culate
1 31 1,030 20.1 18.5 14.1 13.8
4 33 970 19.8 20.3 14.6 14.8
1 35.5 930 22.2 21.8 15.0 15.8
4 37 870 21.9 22.7 15.8 16.4
1 40 990 24.6 24.4 17.2 17.5
1 43 900 26.0 26.0 19.2 18.6
4 43 870 25.1 26.0 18.0 18.6
1 46 720 28.3 27.5 20.5 19.5
1 51 720 29.9 29.9 21.3 21.0

50 29.5 23.2
60 33.9 25.0
2
Note Formula : D= O.Oll(x2—25)10.9(x—5)+13 —-1.5

H= L
770.027%%+0.53x+26
722U, D=MRER(cm), » =HEH (F), H=/HE (m), x —5=EicET 5
D=d.b.h.(Growth), x=Age, H=Height (Growth)
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Table 22. Growth of d.b.h. and height of Sac. fir stand (Site II).

. MEEZE  d.b.h. (em) # B Height (m)
OB ML | Ak e hYAD, N~ 4 = . o =
il E 1l &
Plot Age Trees Measure BCalculate Measure DCalculate
6 28 2,290 9.5 9.8 8.2 8.4
6 33 2,290 12.3 12.5 10.3 10.4
5 36.5 1,530 15.0 14.4 12.6 11.8
5 42 1,420 17.2 17.2 13.9 13.8
50 21.1 16.3
60 25.6 19.1
. — x2 —_—
Note  Formula : D = e iy 41,777 33 2"

—_ x*
T70.024%2+0.9x +48

#F 23K PRy AIHOWEERRELBERE GUALP)
Table 23. Growth of d.b.h. and height of Sac. fir stand (Site II).

H

MEER d.b.h. (cm) st = Height (m)
mwmm| K W | mAER — i
Plot Age Trees iMeasurf : ﬁé‘:alculat% %i\/leasurf“ ﬁ({.:,alculate
3 26 3,390 11.3 11.3 10.9 11.0
3 30 1,950 13.9 13.9 13.0 13.0
2 36 1,710 17.9 17.7 16.0 15.6
3 36.5 1,350 18.8 18.2 15.7 15.8
3 43 1,200 21.9 22.0 18.1 18.1
50 26.0 20.2
60 31.3 22.7
x2
Note  Formula * D =465 =36y 10.05(:—6)+32 "

x2

= 0710577728

., 50, 60 EEAENEHRITTNEN16.3, 19.1m LHEBEND, ZNEIZREN b F~Y ALK
16.3, 18.8m, 725 WNZAEBRNORAHE SLINEROB ST LT EH 16.3, 18.8m LIEHUL TS,
No. 3, 2 B3 28RN X HCFEOPENET, BEMRIRT H= 0.027,624:‘3.57”28 LH BT
LNTE, 50, 60 FEENFEHEIENEN20.1, 22.5m LEFE SIS, ZOEIEROERNBAT
¥E, 1%#119.3, 21.7m % 5 %12 ¥ EEl-> TW35,

2) MEEERE

MEERREI SR FOEDCIABECEASNDNT, BEMREL Y LRENESRTHS, &
EcitiE < YiEL7% No. 1, BRSZO No. 4 0EERRIMEESEATLHO I S, SIRENER
No. 3, 2 iFFII, MEHAOPREIZ, No. 5, 6 ZANVEHICHYE L TW5, 2BATHO FHMHEIC R
THERREVHEREL D DE 50 b RBHOIABESSBATIRL Y bEL2DT, HHiE
2,000 A4 72 PEREO MRS RSN THS 5. No. 1 0EZBEZSE ML BEkE 35 RFH
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x2

MTIERT I LB TE, WARDLIC D= or1(s—25)10.9(s—5)F13 15> 50> 60 %%
TEREN29.5, 33.9cm LEHIND, ZOMEIEEATHO I S 28.7, 32.8cm, FERNHKRHE
BUNEROBATY, %M 25.6, 30.3cm & EEl>TW3, No. 5, 6 PERRRIIE2KNL D
e D= oOSe = e) FTTG =Ty T35 — %3 A&, 50, 60 FATLREN 211, 2.6cm L
BEhs, ZOETEBEATHOIVEN 20.6, 24.1cm, FEROINHER T ST 21.6, 26.1cm ITEE
LTW3, No. 3, 2 W EFETIEARBEN PR - 12h, SHRIET—FOERKRELFCTE, Z0ER
BRI 28RO X 51 D=4 G0 =T 07 LEATENTES ). Thab b
50, 60 EETENEN 26.0, 31.3cm LHEEEND, ZOMEITLBEATHO TEH 26.0, 30.1cm, BEE
OUHESR T S#h3F1 25.6, 30.3cm ITERILTW3,

3) MamEETERAR R

ML & DICEBRREKRE 250, —HIRABIBA T 50T, 1ha Yo ) EliEHEREL 2 h
BEKRERLRV, MEETERIBKICE > T—RBDT 20T, SIAFEN X 5 iz Bk#&enw LS

DENRGT & IR W LBHERSRS L iz 2 KBIL T lﬂ?ﬁ*ﬁtﬁmﬁ&:}wﬁw No. 1, 3, 4 iz2>W
—10

Tix, FEBIORTICINT 2REMBREE 24 RN L diC 6= m E7ik G=1.35x —
— +
21. 8(x—¢(—)30) I, kg oRFICIN LTI, 6= 5#_13024' k721 G=1.11x—21.5 (x3 35)3/2

TRFTHILBTE, HXEAVB L, 50, 60 FLETHKN W LHEKS TIXZhEN 55.9, 59.2

FoaR b FwY ATHoMEETEKE
Table 24. Growth of basal area of Sac. fir stand.

M & &l Before thinning ok % After thinning
O v e T A Basal area (m?) T R Basal area (m?)
Age | &= o E | shEMECA) | REME(A)D | E W OE | MEm(BD | sEmE(B.)
Measure Calculate Calculate Measure Calculate Calculate

26 39.04 36.61 34.04

30 42.36 41.15 40.50 32.29 34.36 32.14
31 41.38 42.17 41.72 33.82 35.41 33.58
33 39.09 43.98 43.76 30.45 37.34 36.32
35.5 46.73 46.11 46,22 41.00 39.53 39.37
36.5 46.32 46.90 47.23 39.30 40.40 40.33
37 49.67 47.29 47.50 45.17 40.79 40.76
40 48.90 49.34 49.81

43 52.46 51.16 51.85 49.04 45.21 45.37
43 49.60 51.16 51.85 46.66 45.21 45.37
46 54.64 52.86 53.62 49.22 48.43 47.28
50 55.26 55.94 47 .44 49.38 49.46
51 51.66

60 58.69 59.20 54.11 53.63
70 61.60 60.95 57.80 56.30

Note Formula: A& : » =6W}8012 B y=m

At : ¥ =1.35% —21. 8(‘“‘3‘)3/2 Bt :y=1.11% —21. 5("3;35)8/2



RIS 1) 3 BBATHOEE & RRICEHT 3% (BH =93 —

m?, RV LIEBOBWHS TIIRELT49.5, 53.6m? L2 5, THhbOEER MIREHOHBE
DIPOMGT L BMRE RO BE OB HS LICRET 5 -0 BIINE%2» L ERTE TOMSBREE 1/4 ¥
4 By hul, ERoOMEoOMKENIRN /4, BRI 1/4ANMBILSEbNL BEXTINWTHS
5o BIREKTREEENZEZ 10% N THS20, BHEOERZRIC DWW ThHE £ 20% Rt L 250
T, LEOREIZENENS BOBEEBRE ST IERE RV T b bREHREH O BEHIIL47.0,
50.9m? &7z D, fihdy. EKENMOBTEHEL 58.7, 62.2m? L2 - T, BREMOEZFAY0E IHo
IR O W [ SH 90 4742 61.5m? IZITVWVMEE A2 5,

) BHERE

BIRE b F= YRRt 2picid, 51 EHRONEZREL TRV L5500, Zhbidiinik
LIRS R E ERIMAOHENLHE 1 RO X 5 i FHEBEZH#RE L TKBRVWTHA 5, No. 1 oEHk
ROBHIEZ 51 £ T5%Bm® IEL, FEHRERY 11.67Tm? THS, ZOHENB LA MRS
FHZ 4E DIRLTWB DT, Z otk REHNET 232m® L722 Y, KD 38% & Ew, Zhzin
X T RIS 828m e, Z HETHRRERIL 16.2m3 LR o TN,

SIARENE R No. 3 135 REMEL, 1hayizh 4.400 K2 T, % 1 BRI 3,390 A3 » TH
D, BtRE L VIRLTERD, BRIPARDVBC/Z- TS, 43 FEEDOTHADIHREIL 476ms, A
DORFHL175m?, WM 651m®, Z NEPHRERL 15.1m® LB 5TV D,

No. 4 {28 REHE, 1ha 18 1,690 A4 T, No. 3 LiEHEL, SHRMELELIL T3, 483FEND
BMARO BT 443m®, BIRADRE 91m?®, BHFH534m?®, ZOFFHLER 12.4m3 T, FiFICH~
DLBELHE, BHEOBAOLD L0 RENERIE L H - T BERANE 76m B, B
110m? i, L7z’ o TEFEHMEEN 2.6m? HE ko TWB, LaL, BAMICARIE, SRBIO
DHE, BRI|RY, RCEBTHEICSH Y, BIOERREERENPL AT, TORENETSEE
EB3bnEBbh,

No. 2 1% 3EMBIER T72 - LPNCHER LI ATHT, HOEFIZ IV, BEPo BB
BB T\, 37 FED FHAIL 433m?, FEHMEE 77m?, BHEESI0m?, I OF FHRERN
13.7m? L5 TW5,

No. 5 i%, No. 3, 4 KEHELTW32%, ABIFEL, TEIAENLET, SV Vo BEnTwik
BEBHHEOSWIEDTHRENE - TBY, 43 FAEDOTHAD 286m?, H{RINHES 67m?, HBHHE 353
m?, TOEFHHERD8.4m? T, HMEICHRTELIRENS - T3,

No. 6 {X, BTHRE{TR-7nT, EAOBRENEN, YPDREOER LD - T, 3B FELENEK
Ak 231m?, FEYEERIT7.1m® THD,

5) RLE L FIARHK

b K=Y ALHOBEZRRRR & BRoEARS Al 5 15 272 X 5 KT 2 #RT 2 Ex oA
MEAR (16~24cm) 6 HEK (26~36cm), KEAK (88~50cm) #Hh~&ERLTH L, WER, KE
ROHBREROWBEHB LHEBROLHIIHE ¥ =45 OEMTHAL, No. 1, 4 TIAI4H
FAETEROESNPEALRY, 51FT % ORZRIGEL, BLACEHARPHERDENOKRE S
LRy, TOESULBKEBEANEETCEDLNS. No. 2, 3, 5, 6 NF, KREANERRMRISH
NDEECERT TR 2V, FIE X D IERAMHEEL 25,
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F2BEK bRV AR 2L P - REARDERER (HALE)
Table 25. Mixed percentage of middle and large diameter classes
of Sac. fir stand (Site 1).

BB | RBAORRR (%) | R i B E (%)
Plot Age Mixed percentage Calculate
1 31 19.0 19.3
1 33 22.9 27.0
4 35.5 39.9 36.5
1 35.5 54.8 36.5
4 37 44.2 42.2
4 43 60.4 64.7
1 43 70.0 64.7
1 46 87.7 75.9
1 51 94.3 94.3

x—26
0.0003 x +0.2498
¥ =Mixed percentage of middle and large diameter classes.

Formula: ¥y =

x =Age

No. 1, 4 ® b K=Y ATHO K% FHE 32cm DEMICH L LT, (ki 53 F£4 T, £
EF_RTHERUEL 23,

6) EHPENBERE L FHRE

FR=YDX S CEFINREDEL, BESBHET 2 ETRHMYUNEALEL, TofMLMEEN2ZE
LT3 ATHOBEITIBERASBORAERIIE LS RE 25T 58, KB THRIMEEZRL
REFGEERIZZNEER T2V, Thbb, REEEROBERERIIVRERN 2 L Eo&ic
EL, £12F0 X O 2 RHNIC T 5 35 EARTEOEERERIT 1ha B2V 25m?® WAMNZELTRY,
HALNE BHT TS 16m? PH T, —RERENE DL HiEH %5 No. 6 OHITHLHIERAHL THr50
FRRRIE 23m® 1T L, FHRERN 3 ~ 4L 2o TBY, IRO—BRAIRELHETES, T0
BEERRED D BT 40~50 FEDKFIBEAICHEEEL SSFTRY, HEREERSOEHO Rkl
DRI THIZN,

b F =Y AL 40 FAENAOHIHFEL 1ha ¥z Y 400~500m? 0 b DREN, ZOHKZIORE
L 5 %AST, REMORERII—MIC 1.5% P L bh T3 2%, Thick~3 L 3 EnFEN
RERERL TV 3,

MRy HROEEL by 1 ERICBT 2BMEEERT 0.4~0.6m® L#EE S, WFEH (1960) ik
0.5m? LHEHLTW3, ZOERER2Im3 DEENT-HITIT, AHEI K0 M 2HELTBZLiICh
5o —MIC AT HOBIERE BHHO 30% LUk 132md OBEZERL2Y, 20 1/3 2% LThid
4m®, EOWLEF 0.85 L LT37 bYnBERLARD, FEL b Yk ) HHAEERE 0.5m® LT hid,
BN X 5 RHMTBHEENTTREL 2 5 TL 5. DEHIIBIEAFRICREENE L EMNTSZ L3N F=
YHOBBLENI ZENTES,

8) FFYORERLEME L ORER

HIRRBRANIL R E R L EB 0 T, KREHIGELIL, RERIEL L THENRFORES
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ST TVB, FERNDEFIRNORAKDOERNZL DL, FFvYORRIZIABNIBOESICELFSNBZ L
DRT, ZhiZESL EEoBEFEEN RRICEEBSh TV 5,

b F=Y AIHZ BN THLRIROBERSEZ S, FHECT IS5 BLEBENAENEY Bip B4
B No. 1 ORIZBIFTH 5%, FRENEHE VL, ABNH#W Bc B No. 5 R RE
THBDo - No. 1 RELNWEINKT, RENLEPEIELS, HBICHE, AL, % kTEIHE
FIZFIAL TV 3.

TEBEOSMBAER L BRER & BRIC OV TIEASL (1959) » A X ATHIZE T 25505 5 4%,
b F =Y ATHRIZOWT L TEHHO ABNESRA - BEOIELRERL 0BEMNN S 223bh3n
T, TOEMAHMBEORFERL LML 0BRESEN L SR,

WAL B No. 1 OEHAMBEOEFMERY 1 L ThiT, AROES x LCEETHES, T2b
bA, BEEBOES Y LItk - TOE0MMEE, TAbLINEEENELhS,

SIm = ﬁx&ll
”’14% 3+mx3)

ZORBFERBRHMO M F VY ATHIZZZWLTIHE226 RN L HITKBARL BHTES XH5Th D,
ZOINEERHER L L EERBRELL N, RENIWHSO BRI EREIC T E3ER, BANA

EOTHN LT, RENFRBMSIERBEOEENO I ROBENLRT, T EMHHE L TRENER
Vo '

W26k AL K=Y ADHROFEFHRRE L OBR

Table 26. Annual mean growth of Sac. fir stand relating to soil type.

s | ABOES | AB moEs | ammy | FERECLL | eyuyes
Plot Depth of A layer] A & B layer | Index of yield Calculated growth ?fn?r;airrnlezsi?ogl:(zzgl;
(em) (cm) (99 (m?) (YD
1 45 60 1.00 12.0 11.81
3 40 60 0.93 11.2 11.07
4 38 55 0.87 10.4 10.30
S 24 44 0.60 7.2 6.81
6 28 45 0.67 8.0 - 7.00

Note Formula: SI=%X%+§—OX%

SI=Index of site, ¥ =Depth of A layer of soil, ¥ =A and B layer.
YI=12m?®X SI, YI=Index of yield, =Ann. mean growth of volume.

8) UNHEE L HEA L HBIMR

ANIHd iz, TAI, BHERASIC X 3 —RfEENBIL AR PIC X » T, 20 HIAROEESHFILE
N, 2ERHBAREIZL > TEL LTHRESATWS, L7 - TEAROHEANEELDH Y, HAENLZS
FR=YOEOIREL 25 X O REMTHRL Ly, —RICREN BT L 251 B0RkS 1 H
RT, BHEBICIWEETNEEZEXBNDT, No. 1 ZEORED LVWEINERENEENEL, »OIE
FHIZE WA I TAT I, U</ IVAN, TuvxVy, 2 VHORERREEALN, B - - AAE
NEFRAVEETH 5,

ATHIZIE 2RHBATEL LTAYF T I, YEINY, YVTSH A EOREREEGT BHEARES
BEELTW3nREREBEE VWL X 5,
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BT L LERE P Y HEESSERE L), FRCHoBENRALERT, P YEEILHK
EINT, BIREELTHWL $0AREN, LrL, HATFAMO No. 5 TRHEARRDRVWOT, @ko
FAERIC X > THRMHSEHSI TS Z L AXT L LRET RN,

9) FLEENTH

SHONERIZEEE  VEL, BEMTERL 2V LA LRy, —HiEo B B R IET
KL20d 5 EHMORERELE EHIC L TERRIHE SR TWB DT, ERORABKNOERNC I VHEEL
TR ATHOERD 5 2 KA EF TohERE LT e s vy,

SBEOBEROFHEL LT, £3B0RIEECEAT 2 RENER MR TPk RERE TRIEH
L7,

ik, B b K=Y KRBT O TREERE L 72 % OB RO REE RN, HoMECIUET
BEOBRNBHBNT, ZhoEWRLAERS F v Y ATHOSEROREEFHE L.

BIERE : At L ud No. 1, 3 O#TiX 60 4T 23.2m, 704E4£ET25.0m £ 742%, No.
5, 6 TiL 60, 70 FEATENREFN19.1m, 21.0m LHBESh, BFIBERRERORRHMO Bz k5 15
iz, BHEFEMEMHICAEY L TWS, No. 3, 21360, 70 EETEREN22.5, 24.1m 2R3 b DL
HTE5,

IEEERE  AiEEet i L uE No. 1, 3 0D TIX 60 44T 33.9cm, 70EATI7.9emE R D,
FPUTRERBROEEO TGRS 30cm, FHEMMEOEHOFHRE 36cm & T, BiFX 5154, 4
FHix 65 FEETHBRICET 5 L0 LEX TKBRW, No. 5, 6 DHRSTNEERRRITIERT, 60, 70 F4£
T, 25.6, 29.2cm KET 3N EFRIEND, Lch s T, FHE30cm iIET ZEREE L THiT,
IRHWHIX 73 EAEL 725, No. 3, 2 OHDTIX30cm IZZEFTBNIZ 574, 36cm KRBNDIZTIERE
THELNLHEETE S,

JEEBTEFRE : B3R T No. 1, 3 k% Ay WENERRELRD S L, HEKEMOIIARER
PR RIS TIE 60 £RAEDS 62.2m2, 70 fEAEDS 64.0m? T, FMRBENOEN B $5 Tl 60 £42250.9
m?, 7044 53.4m? Th 5,

EBHIERE : lha Hic D BHMBEREIIREO TSR, FHRE PRECHIERO EIEICREL, MK
FIZ L > THAMEE b &0, THICHBRRICESSAEERETL LD, bbb, BR, BEZET
RO EEICIRET 5 70 FHHEERITIT 1.026 2L 1.018 &, FHiEICIX 1.013~1.009 % &ik,
BERCIET TIBT 2 X 5 CRT 5, EWHERSAEL No. 3 RENFEENTHWHTEZEL
T N=(5o0 ) &4, ShbOHEPBHAS S IHRAOBHBE No. 1, 3, 4 T 604
AET639m® LEEINS,

E - BIHHE - BEHBERRERLO TEEIEE T2 - TERDNT, A0 b D ICHENEIHS - T
Wiz, SRLEFRESERBNTHEHET 3 L Hhid, o/t IZ2/3UNNEELEXZZLRTEL I,
ERREIC X 3AREROB AL LTRHFALZZ LIz, ZoMEE L L dE, 0FEENRBERAR
ik rhzh 322m® LHEESh S,

EHRAMBIC AV R 2 ML BN — G20 X S iciiE S, No. 1, 3, 4 Tik 60 4
T961m?, FFHRLRER 16.0m?® & A TKBARV, 20 THEAD b5 HRITK 34% TH 5.
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D. b KFYYDORRER LHHRIEE

bR Y AIHPERESERE P OR-ELIRLD, BERZA»HENREL, Mok nBdic
B> TRACES TE 30 IFBRIEVIET, kL2255 F R Y ATHBIRE NS BWRATE S
THEETE 55, FEROBEHEIC LEET 2EELBETH 5.

bR YORER 25 FERNDLELHONTL, RAICHENREET S ETIRIEL 2V, 344F
BIADLRREREEC»IRYOHENRREET 2L 92k S,

FEH 0 FEAEZRRIC X 2 BIERSIAREE EMERORIEBR EIC X » THEEh 54, No. 1 B 3HE
DFREREEZD L, TOMRDIE 1914 4, 52 BRERE TRV, 1948 4 Y0 HILIX T4 22.3cm,
57 16.5m, lha X7V 1,040 KT - 723, Bk 2FHITH R D ORENHZ L, BI3FHN1947
EREEECTE LTV L, TTRRECHES LB+ ABREEZ LTI EEL, SROHM
BAFAEL, 1m? ¥/ ) 183~938 &, Fg393 RNLEIE LT, EFORFERE 35%, i FeIFR
®#20%, 1FHOREFHEOMERE 30% LH#ETIE, %34 F£RIC Im? K729 1,307~6,700 KL,
T3 2.803 RINEFHE T LI BXTRIBAV., T74bL, HBMMEFEEOKEENETLLZ LT
%5, L LInIdRBEFIENAHSLEDN, WAOBEFICIMENORET In? ¥ 22~
144 7, 63 AT, HIFLO X S ICHETFE TEICHE T hiL 185~1.205 k1, 530 HINTEFR L 25,

bR VHEERPSERREE LI UROMKITN £, thoBaEENBAN T LA 2L, BIFHEIIM
WACHEEZZ 5032 L2, HRIMUD 2 RBI2H -7,

PR YHEORBELFARCNASVWARIEALBRALTE 2, FII0RBAREL LTHTONDINIEAY
H73, INVTOFA, VITNVYRENDBECHRERLF L, HRE BHICHR, #IETE SMERED
BAETHZ, N"TENEERRCI VBB T ASRE, I X%, Y~ U, ~UXY, FTrA<F,
TAXFY, YUY, av 777 RERELTEEROEEMOMBIRET S X 5ichd, MFREK
KEBHIZABNE 7 v XYY, AV NVIY, JVRAVYT, WITAF 03, U=/ IVARENEK
EL, MEHHEOMBNAESE Y v~ A FIPVERPLBALTL 3. ZNX 5 2KRMBBAENLIEZNIZ
B, BEL, ChBRBARERHALMENL TR YHEEZERL T 5, BN X > KEEFE
Lo K=Y HEEEARO X 5 @0 EA 2 L 2 A TR I AL EERLERBO LIth&EATS Y
DiF7L, KESTTTRIEBRLTBY, thFEERD2HTL 7 v AV FORACENRIEET, EL
MELECERS I L LT3,

B - ERMI RIS Z RO - - AFERBA, %EL, RERNEW N Fe Y EL TRA
FE & RAMEICT 5%, R No. 3 ® No. 5 0—8o X H icE B L, HEnERE.
KD L WEFHIHEE O RE, FENADND. H B EPNIHKEE L A F Y7 Y Vi 8/ Bn)giE
EEAPEL TS,

I =zJ<YAIM®

¥ax0&  ALBER BT AT Y 0EEORER LB L, BT 36 FEEEMRO T/ MG BRE L
OB - &b, T OEMITHE 38, 39 FICHE/ MIEER O (HEFHICER Lo X FIHTTH 5,
EGA IS 40 ELUEBIEEY ShTH D, FUIREIIIIIE 40, 45, KETFCEEL TV 2,
BFIRSRER A 1I KT 2 Fic ¥l T 31 BRI 0.1ha DEFESEN, S . [R5, 64FiC 40, 41 HBECHERL
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T3,

BRI BN THIREEORESL S W BB AREICER S NS X ik, BMIFEETHHE
REHENOREL 4,333 T, b E=vni3tlichics. B0 EEURERK TN T <Y lfkk
AR BECHERL T, bR icfRaiedl, =/ <o b Zhictl- THERSIRI S X 510/ -7,

ISV OERDBERLIZBMIOEZ AR FTTI5OWEN WH L ZAIZHEEL, EIKER
HBEEEERED 72D T, TSV OEKMOETNES S, FIBOKE6 £z Ny <wUHk
bAFTTTOELNEEE Z 5o 728t ZORKEFTRGEL T, BAERCEFTL TS, 1377
T OFEEC T LTI EAERR A L, BB L 2 Toho25 50, BHIOBEC SOV THHETNE
T, BRO TS <Y ANIHRO I 7 77 0FEEZ LREHED £5 L 25T iERD #E80 BIEI:HE
T, WEPLTLELZONES TRV, THIEHED I & 25 TIIBENEA T, R/ MIHERK
b THEL, HERLMXTEEL, I{MBRLTWS,

TV Y OB RN RSP b BEIZ S E D ERSh T, AT FE Lo 1LHiE i
B ZROERERLHZDT, ZOBRKIZOWTW-ZFIOMEESLELLE Y,

A, TIYITY NIHDILAKREE K

x= vy AL 20 BERICRER = S vy 73777 0WEL ST - 7208, BEMH T35
o Thb LEWREENEL L, BEXDLTIOY I ROBLVWELBIZTE RV, BHSIZIER
REBEFLTRY, EAY 777 0HEETYUREEN T <Y ALKCAL 0T, ZoREMT
AEDURD =/ 7Y AIHORKRHREETHTINLNWL X 5, Tnz Vv YidERZE#iciEy
BENETRRT, Mk 2 EiTebhiicd &, SROBHBVCICELRT TR O RV, 44~46F4E

AR =V vV AT Ko KR
Table 27. Growing stocks and yield of Jezo-spruce stand.

FERREE IR = 19174 FKHE

T K Growing stock %A Removed stem e # M

B g Total yield

Eﬁ%ﬁ SE¥9 Mean 1 ha ¥ 7= ) 1 hay7z lha¥47z D
Pl ) R R ]

ge| M= | g = ) ) S

N ER B g [%E:]ﬁ o R’ Ann. | &% M’ Sum of o Ann.

I Height Volume| mean Volume Volume| mean
d.b.h. Trees| area Stem volume

growth growth
(em)l  (m) (m?)l  (m®)|  (m?) (m®*)l (m?)] (m?*) (m?)
1131 9.6 8.6 4,050 32.48 187 6.03 187 6.03
33 11.8 10.4| 2,450 28.32 177, 5.36| 1,600 33.8 33.8| 211 6.39
36.5| 12.9 11.7| 2,320 32.30 228 6.25) 130 2.8 36.6 265 7.25
40%| 38 14.4 13.0[ 1,860 31.69 239 6.28 460 35.9 72.1 311 8.18
42 15.1 13.6| 1,800 33.67 272 6.48 60| 2.8 74.9 347 8.25
44 16.8 14.3] 1,350 30.74 254 5.78 450 41.9 116.8 371 8.44
2 |31 9.2 8.0] 4,180 30.04 161 5.19 440 4.6 4.6 166 5.19
33 10.6) 9.3| 2,560 23.66) 137, 4.15| 1,620 40.4] 45.0] 182 5.51
40 13.7 10.8] 2,120 32.74 214 5.36 440 21.7 66.7 281 7.03
40% | 44 15.1 12.2] 1,780 35.44 230 5.23 340 18.3 85.0 315 7.15
46 15.9 12.8| 1,760 36.64 238 5.18] 20 0.4 85.4 323 7.03
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BBER =~ UNKORKE d/D, v/t & &/G LOB%
Table 28. d/D, v/t and &/G of Jezo spruce stand.

W Age 33 33 38 44
AN EEIE Removed tree d 7.9 7.2 10.7 12.4
2HKRD 7~ Total tree D 9.4 9.7 13.6 15.6
d.b.h. | EHAkn ~ Main tree Ds 11.8 10.6 14.4 16.8
d/ D\ 0.83 0.74 0.74 0.80
d/D: 0.61 0.68 0.69 0.74
R ARDA%E Removed tree ?; 1,620 1,600 370 450
Trees | &fAn »  Total tree T 4,180 4,050 2,320 1,800
ti/Te=t (%) 38.4 39.5 19.8 24.4
XA DHFE Removed volume v, 40.4 33.8 23.2 42.0
EMARD »  Total stock Va2 177.5 210.8 274.2 296.2
Volume v/ Ve=v (%) 22.6 16.0 12.9 13.9
t/v 1.70 2.47 1.53 1.76
v/t 0.59 0.41 0.68 0.58
A DOUTHEFE Removed tree £, 7.68 7.01 3.45 5.47
Basal area| €#Akn ~ Total tree G2 31.43 35.32 35.71 36.31
&1/G2=8&% 24.4 19.8 9.7 15.0

REOREREIL, F27KNI I TH B,

1) d/D, v/t

PREERFIT 2720 d/D, v/t OFRBRELBICE 28FD & HIZHIHIZ 0.74~0.83, #%F130.41
~0.68C, BAIZEL LTHBARKRMULN TRBEKETR-> TERLILETLTNS, ZhIZIFTTI0
HELZEL TORENRBHNTH - 72,

2) B ORES & AR E

==Y AIHRRREE L V2L, FRERD 26, BRLEZRTRNOT, BRTHROBEE 245K
BEEZRDOH TN, BINGE ARG EBIREE L R0AG LIcKBIL T lha ¥z W A¥E N=ax-?
TRDD L, F29RN X I ICHIEIL N=86,200x"14%, %FiT N=52,550x"122 TRLTKBRNE S
Thb, TV EYUH5 REHET, SSARBER PP -0 T, WEETO RBEVIEE0ROL S
IR F=Y I Y b IARENS DI 2o T3, BREOREED AREBER 2hi ) K Ao
Twg, =/ vy HoMKEEoRIARE N=(10)" TRbT L, a=0.11, 5=0.9 LHHLT
Kien& 9 Th s, FRFEBPREL ARBZLESV b K=Y X ) bIIARAENRE DR T 5 Hms
BB, INZLREIPV IV EBL D LEBLESATVBER, =/ vV 0BRNE, ENFERY M
YAEEZRHL TLEROEREE = v Y HROBECERA LTV )l L2 b N TH B, HEHKZ
HERBESH YT TI70HE LD - T, RRBR LB TELNT, ERNXSIL, FF=Y LD
LABEER 2,

3) Cw/D & Cy/H

==Y NIMHO Cu/D, Tibb MR FHRL O FE3L RN L iz, 15.1~18.6, Ty’
16.4 T, FRBEOHEIT 17.0~18.6 LEXHZ LA TE, 19.0UTHELRZNT, FEEAMKEW
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2R =V HOBRSHSIAA K
Table 29. Tree number to d.b.h. of Jezo-spruce stand.

. [E *® % After thinning Bzﬁ?ore%linr?jfmg
Mean d.b.h. iMeasure?ﬁ“ Ei‘Calculateg n+Calculate§ E‘l-Ca\lculate
(cm) N N, N2 N3

10.6 2,560 2,343 2,515 3,062
11.8 2,450 2,070 2,190 2,635
12.9 2,320 1,858 1,941 2,322
13.7 2,120 1,722 1,793 2,137
14.4 1,860 1,624 1,678 1,988
15.1 1,800 1,521 1,577

15.9 1,780 1,433 1,485

15.9 1,440 1,429 1,471 1,682
16.8 1,360 1,325 1,369

. _ 100 2
Note Formula : N;—(m

N2=52,550x-1.32
N3=86,200x5-1.413

#30E V<Y OBREIAAREK
Table 30. Tree number d.b.h. of Jezo-spruce stand and its
relation to standard number after thinning.

OB M | AR % ¥ oy g N % b K=Y M4 N
Plot Age Mean d.b.h. Trees N2=( - 0921;83_1 = )2 N:
x (cm) Ny . :
2 33 10.6 2,560 2,508 1.02
1 33 11.8 2,450 2,252 1.09
1 36.5 12.9 2,320 2,051 1.13
2 39 13.7 2,120 1,920 1.10
1 38 14.4 1,860 1,817 1.02
1 42 15.1 1,800 1,721 1.05
2 43 15.9 1,780 1,621 1.10
2 43 15.9 1,760 1,621 1.09
1 44 16.8 1,360 1,518 0.89
x5,

Co/H, FTiebbIEZAMEBAEE OBRERE L SESE L D bid 17.8~23.3%, F#H19.7% Th 5,
ZofER EEE L BT, BIEUER 17.1~22.4%, F3518.9%, BfRH&I% 20.3~22.4% L7
Do —MXIT 19% NHEENRIKR, 22% »38E, 25% A ERE b THREMARRL ShTnwsnT, 4k
DEME P2 KB FEERV LOPBENBRL VA LS. WEETORBTR=Y v Y K0T
A N=(ghp) T N=(rmmeaossm) RS BkEoTEEs N=(71085)
EN =5l ) T LT E Bk LES ARRICEI oA TN = (5
L5,

2
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HIKR =V IYRDIIAKREL Cw/D & Co/H LR
Table 31. Cw/D and Cs/H of Jezo-spruce stand.
MEEE i # ﬁf[ﬂ?ﬁoﬂoﬁgﬁ Cw i) [=] 100 ‘& Cs
d.b.h. Trees Vu D Height 0.933v'n Hy Hr
D (cm) Cw (cm) (%) Hy (m)|  Cs (cm) (%) (%)
9.4 4,180 155 16.5 8.6 169 19.6 18.8
9.6 4,060 157 16.3 166 19.1 18.3
10.6 2,560 198 18.6 217 23.3 22.4
11.8 2,450 202 17.1 10.4 222 21.3 20.4
12.9 2,320 212 16.4 11.7 223 19.1 18.3
13.6 2,320 212 15.6 12.5 223 17.8 17.1
14.4 1,860 232 16.1 13.0 249 19.2 18.4
15.1 1,800 236 15.6 13.6 253 18.6 17.9
15.6 1,800 236 15.1 13.9 253 18.2 17.5
16.8 1,350 272 16.2 14.3 301 21.1 20.3
Note : Hy=Mean height
Hr=Upper height
FE32k VY NTHO T EH
Table 32. Basal area of Jezo-spruce stand and its relating to Z d*n,
: —_— SR | MAHE B o
B M| A A % | Brim R | W oE B 4 LRI
Plot Age Mean d.b.h. Trees Basal area T_ i B C.V. of
(em) (4) 4 (B) d-b-h- o)
2 31 8.9 4,620 31.16 28.74 1.101 31.8
2 31 9.2 4,180 30.04 27.79 1.081 28.5
2 33 9.4 4,180 31.43 29.01 1.084 28.9
1 31 9.6 4,060 32.56 29.39 1.108 32.8
2 33 10.6 2,560 23.65 22.59 1.047 21.7
1 33 11.8 2,450 28.32 26.79 1.057 23.8
1 36.5 12.6 2,450 32.87 30.55 1.076 27.6
1 36.5 12.9 2,320 32.30 30.32 1.065 25.6
S 33 Mean 30.29 28.15 1.076 27.6
2 39 13.5 2,280 33.50 32.63 1.027 16.3
1 38 13.6 2,320 35.71 33.70 1.060 24.4
2 39 13.7 2,120 32.74 30.34 1.078 27.9
1 38 14.4 1,860 31.69 30.29 1.046 21.5
1 42 14.9 1,860 34.12 32.43 1.052 22.8
1 42 15.1 1,800 33.67 32.23 1.045 21.1
1 44 15.6 1,800 36.31 34.40 1.056 23.6
2 43 15.9 1,780 36.74 35.34 1.039 19.9
1 44 16.8 1,350 30.74 29.93 1.027 16.5
S ¥ Mean 33.91 32.37 1.048 24.4
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LL, U EOBEHEZ—ENHETHRL, FHE, ERdFHRmICKEFAIL TIEL 2350 TH 3,

4 f9 W

T =Y ATH® 1ha Y72 ) fodlrEfi, $£32HF0 X Hi2 23.7~36.7m? T, RMEARD B EE
LEMARL DL 9.8~24.4% T, MPEBHURELIELL T B, DXOKERMEL 25, BHSTITEHE
BIHhEWDT, HREOBTERL 31m? N TH S,

TSTYREE TV ED S G=ary—eDNN 0aDEFRRMNT, BHEHOEEN EVHLICD
WTHIE 1.08 P, BBOE VIS TIX 1.04 N5t £ 1.06 THD, RUFEHEN b F<rikic
R TEERRNSVORELE LTHIOERNOERFRD /M2 2720 Th Y, £FHNERREIL24.4
%TH5,

5) BIMREHELRER

T2V ATHRIZ 72T 5 1hald/e Y BIBRREEIIE 33 KN LK, 0.57~0.89ha, F#50.77haTh
B, ZOfEIRF K=Y v/ e, MIEKANZ 0.80~0.89 ha, BIfk#iX 0.75 NADMEL 725 T3,

o HBEEHIC FRBELRL T FEERREIR A Bxhd, BRS0 FXEREET REEC
0.078cmE U ETH B, Zhid b FvYHNFH0.112cm DRI L TTEINETSD 5.

FIBR =Y YROBMBKREREL FEOREREL OEK
Table 33. Bole surface of Jezo-spruce plantation and its relating

to the annual mean growth.

o | WEEE | BB | o g | BERER | GOPEE
Age d.b.h. Height Trees Bole surface growth S
(cm) (m) S (m?) 4V (m?) (mm)
33 9.4 8.7 4,180 7.746 5.38 0.695
31 9.6 8.6 4,060 7.595 6.05 0.797
33 10.6 9.3 2,560 5.719 4.15 0.726
33 11.8 10.4 2,450 6.615 5.36 0.810
36.5 12.9 11.7 2,320 7.703 6.25 0.811
38 13.6 12.5 2,320 8.937 7.22 0.808
38 14.4 13.0 1,860 7.890 6.28 0.796
42 15.1 13.6 1,800 8.376 6.48 0.774
44 15.6 13.9 1,800 8.845 6.73 0.761
44 16.8 14.3 1,350 7.349 5.78 0.787
?@e:f 7.685 5.97 0.777

B. % & # &

1) B AE A

T2 VRE Py R BRI T, BEROSBIIAR VIEV. ThEEROELERFZE L ERRK
CEEICL - OREEE M ROEL 2D, 4 FEE TORTOERFEIT 22~25%0&EICH Y, + K
TV ANIHIEERERMBEL 2SRV, CHILEBEAR IS T TIOEELZ 5T »> THIELZLNONEN
D THAH, £lc, FHEBOTEE LB L —OBENKLE 2> TS,

YR —EERNICT T a0 EHROAEEH L, diRe R L L02ERcH T



MKk = S v VKoK EE EEERESAORD

Table 34. Tree distribution to d.b.h. of Jezo-spruce stand.
# W Age 31 38 44
i E Area (ha) 0.1 0.05 0.15 | 0.1 0.05 0.15 0.1 0.05 0.15 |
T ALK |zwmm|zwmml g ? z M wm | =mm| w frlglﬂﬁ S W fE | kM| G 51-1ﬁ1 "
e rees Measure | Measure | Sum alculate | Jfoasure | Measure | Sum alculate | N reasure | Measure | Sum alculate
d.b.h. (cm) T 1 2 (1) 1 2 (2) 1 2 (3)
2 2 2
4 14 4 18 31 1 1
6 71 35 106 91 3 2 5
8 96 56 152 138 17 11 28 17 1 1 2
10 72 60 132 138 31 14 45 52 14 5 19 13
12 61 32 93 103 55 26 81 78 31 10 41 41
14 59 19 78 62 51 25 76 78 36 23 59 61
16 20 3 23 31 39 19 58 58 41 19 60 61
18 8 8 14 18 12 30 35 23 14 37 45
20 2 2 5 15 3 18 18 18 11 29 27
22 1 3 1 4 13 4 17 13
24 2 2 4 6
26 1 1 2
#  Total 405 209 614 614 232 114 346 346 180 89 269 269
% Mean d.b.h. (cm) 9.7 9.4 9.7 13.6 13.5 13.5 15.6 15.9 15.7
HROEAERZE S.D. of D 3.20 3.40 3.46
BERNEREE C.V. of D 32.88 25.21 22.03
E E  Skewness —53.8 —43.3 —2.05
- 32 3% 3%
#F & K Formula N,=614- P ee—3 N2=346¢ ] ce-3 Ns=269-T-e-3

G % £HEATN I FHOWTYES @ Qo W ¥R

— €0T —
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B THBI, ARABRHT YV AFEIEL , y=Ne-m Rick - TZOBAERFTE D,
e Ldmix 3, xIXEBRRERT Y UAHO 2 T VICHEIEZ b0, NEIREERT, v EsER
DMAFE TH B TV Y OEFSMIRT VY ROmPR 3T, ERIMAPLPRIBS P -TWS
ORAYT T OREICL - TEL DEEAPLEL, EBRBEEARNDFICERND DWW —DEEERLT
WBEHTHA 5,

2) # ® # AR

z= =Y ALHO EEESEE O BRiTizE H=ae"s+1.3 ©R&h, FE<Y LRERWEL
RoTW5b, LU, IV 7 F70HENLSBL TR LRV 3354, FHE11.8cm, FHE 10.4m 0
HADEREIEBENENH - T, BEIHBROV—TER LTV B2, 4 FENFHE 16.8cm, T
& 14.3m OMDOBEHBIFE B RO X HIC T F=Y ALHL D LR D 200 T, s fEM/NE 2
> T3, TORFOIRERICIWT 3#EOMEELIZ0.675T, MY X/ TH3, Zhidsy
T 7T OEER, REOERRT Y OBENED VIRV h, SHESIKRFLATER S 20N
2, WELERI WY T T 7 0EELD > THIIeDTHS 5,

FB/ER = vV Mo HE MR
Table 35. Height to d.b.h. of Jezo-spruce stand.

2 Plot 1 1
H O Age 33 34
5% Mean d.b.h. (cm) 11.8 16.8
% Mean height (m) 10.4 14.3
i} ®  Height
[ 23 - Z : -
W E & £ 0w | & ® | £ W |
d.b.h. Measure Calculate Measure Calculate
(ecm) (m) (m) (m) (m)
4 4.1 4.0
6 6.3 6.4
8 8.1 8.1
10 9.5 9.5 10.8 11.4
12 10.6 10.5 12.9 12.5
14 11.3 11.3 13.5 13.5
16 12.3 12.0 14.3 14.2
18 13.0 12.6 14.8 14.8
20 12.5 13.1 15.3 15.3
22 16.1 18.7
24 15.7 16.1
a 16.88 19.43
Formula b 3.138 » 2.855
. b
H=ae =+1.3
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C. TYIYAIHDOBER

TV 7Y AIHORFEEERL, FETHEL O o ZBRERICIRV - THL THWATL /S D2
NT, TOWHELBEHEICHESH T LIRETHS, ZORRIBI I Y7 77 0EEC L Y RENE
T H 55, BHERMSHL T O RIERAREBTE L TWANT, EEn—iF= Y vV ATKORELRT
LOLABTRBRENTHS 5,

D #E, WEER WEEEESSRE

ﬁﬁﬁmﬁﬁ,mﬁﬁﬁ,Maﬁﬁﬁmﬁﬁﬁﬂuﬁwﬁmiok%%ﬁ%bT&éo_nkﬁu#
BRREOEIR R E R 512, BERERIT y‘OO%MHdO&+% MEERERRIY Y =5 5081
QZSDflwg “oyFag 2-0&B%. Zohd =Y YHORRIZ ZEEATEL0T, Thrb
50, 60 FENFKEE b & o ITFHEIZ 15.8, 18.4m, FHRIT 19.1, 23.7cm L#HHE SN B, o =
STV HREUIOREIERTDHENT, RODR ax®+br+c DIB b c DENKER>TVS,
ZOMEIXHR N F~YHk No. 5, 6 ORERE 16.3, 19.1m, EZEMKZ 21.1. 25.6cm IZEEIL, £38
b F =Y RO IVEICHESE LT3,

MRTIRIREILR 3 %0 & 9 B8O R o — T RO H A i
¥ =055 1030 PEHEXTREHEBMOMREFRDTILNETES, ZORICI B &, 50 FETH
F1339.1m?, H#HIX 36.2m? LHHEIN B, MKERE Bk Zhk b 5 %R0 BEER 505
41.1m? & 34.4m? L7325 5, RIC MM b F < Y RIS THEBRESBR T, EANER-T
w3,

2) BHHERE

lha Y7 Y BEBRHHE No. 113 4 FAETIENAMTE 254m®, BHRARRFHHE 110m®, 55364
m?, ZOEFHFFERS.28m3 Thd, No. 2 (3 46 F4: CHAHAME 238m?, AR 62.3m?,

FIER VY HOMEERE - BERE
Table 36. Growth of d.b.h. and height of Jezo-spruce stand.

& B & d.b.h. (cm) 18 & Height (m)

1Z£% %AM B | £ W & | H B @ | £ W E | E R/ E | F B E
easure Measure Calculate Measure Measure Calculate

31 9.6 9.2 9.8 8.6 8.7 9.5
33 10.6 11.8 10.8 9.3 10.4 10.2
36.5 12.9 12.5 11.7 11.5
38 14.4 13.3 13.0 12.0
40 13.7 14.3 10.8 12.7
42 15.1 15.3 13.6 13.3
44 15.9 16.8 16.2 12.8 14.3 14.0
50 19.1 15.8
60 23.9 18.4

7:2
Note  Formula D= G o gD+ L.o0(r 91746 >0
H= x

0.0238x2+41.08 x +45
D=KEERXR d.b.h. (cm), H=#%E Height (m), x=HiH Age (4£)
x— 9 =9 IMEIET D FH
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HITR =V vV EEEER R
Table 37. Growth of basal area of Jezo-spruce stand.
[ f% #f Before thinning Bl f% & After thinning
L A N IS A E N AETE RN
Age Measure Measure Calculate Measure Measure Calculate
(m?) (m?) Gi (m?*) (m?) (m?) G: (m?)
31 30.04 31.16 30.06 24.84
33 31.43 31.37 28.32 23.65 26.42
36.5 32.87 33.46 28.89
38 35.71 34.24 31.69 29.89
39 33.50 34.72 32.74 30.51
42 34.12 36.14 33.67 32.26
43 36.64 36.74 36.56 32.80
44 36.31 37.00 30.74 33.33
50 39.05 36.19
60 42.15 40.00
x— —
Pormula =g orier o O+~ gomseroa

WA 300m®, Z o FEHRERE6.53m® THbd, Thbb, WEEL T BHFL 45 F4ET 332
m3, EHRERIZ 7.39m3 Th 5,

3) BHBENOEFERE L FHRE

T2V ALK UFIOEENEL, ZDIZWFT T I70HELMb - T, BES+IHET2ET
EHRYVDEAZELTVENT, EFYREEN/NEWEL R - TV, AEMLEEL, HEHAH
LThbR2R VEBALRREEZTH LI Y, H38ENX S 37 EFENEERERIT 13~15m® T
EHEREN 2 ~3FORL L5 TVD, TV v Y HROBEHENHEERERD b K v VI HEANERRE
WEERL, RIERD N K< YHo 20m? 28% 5 b 0TI 3/4 UTHOEETH 5.

==Y NIHD 37 F£4EMSL, ha iz Y B 220m3 NAOKD O RERIZIZF 6 % T, EHESD

38K VY ALHOBMBEOFETLNE L BFRE

Table 38. Annual mean volume growth and current growth of Jezo-spruce stand.
4 ; AR ST
Zeop || TTOER ) RERER | mopoew | EEREE
nn. mean nn. curr. ~ . nn. curr. growt
Plot Age growth growth Growing percent. (+Dead stem)
(m?®) (m?) (%) (m?)
21 6.03 11.87 5.97
% 5.36 15'43 7'57
1 36.5 6.25 13'34 5'10
42 6.48 11‘65 4'10 1;'44
» 5 78 . . 12.19
31 5.19 8.21 4.86
2 % 415 13'54 7.05
“0 596 7.07 2'99
46 5.18 ’ ’
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RN T, RERZ RT3,

T YHROEEL Fro L ERICRIT 2BHEAEERT 0.4mP LIEES NS, Lt - TEMEE9.6
m? OEENT-DIZIT 24 bV OAERELEL TS, HERPBHED 30% & FHE 74m®, ZN3T% %
ELLT27m3, ENWLES 0.87 L4, AE24 b 2AD, FHIEROMEEESTREL 25,

4 RO TR

SHROBRBREICE 2T IR L 2V, BIFERERANE A0 CiE, REER, BimdEsEe
BHT 3z TX 5,

I b NBEHARRILE 39 ROERRAHRNEE» bRz v Y HIN#ERE, ThbE/ - P& -
AL (1915) nE/NEHIE D = = YRk T S, BAREE (1938) OB FEMBO= v VK%
Hi, #FF (1950) DEF LM O =S < YR I SHOKRELEHUL THWBENT, EMRANEHERED =
NE3FLART BN LEETE S, =V vYNRFI PV 25T, REIHEETHETS
NT, TYTYROBEEARFHCNERISHOBEC T 2T NER G20, KER, &, wE~
DEFHERENDETHI =Y L1 - Tnd,

HIER =V Y AIHOER - BiERE
Table 39. Growth of d.b.h. and height of Jezo-spruce stand.

M & E & d.b.h. (cm) i % Height (m)

1;'(Ageﬁ% Ehk|leFR|Y LI B EIAK|BEFE| T O OE|H R
(1) (2) 3) (D ) 2) 3) (Gig:s))

30 9.6 10.5 9.3 9.0 8.2 9.1
35 11.9 12.4 11.8 11.0 9.6 10.9
40 14.1 14.3 14.9 14.3 12.8 11.0 12.1 12.7
45 16.2 16.2 16.7 14.4 12.3 14.3
50 18.1 18.3 19.9 19.1 15.9 13.5 15.2 15.8
55 20.0 20.4 21.4 17.3 14.7 17.1
60 21.8 22.6 24.8 23.7 18.7 15.8 17.9 18.4
70 25.3 27.2 29.5 27.9 20.9 17.8 20.2 ‘ 20.7
80 28.6 32.2 33.8 31.9 22.8 19.7 22.2 22.6

Note : (1) Tomakomai region in southern part of natural distribution.
(2) Teshikaga region in eastern Hokkaido.
(3) Nogami region in northern Hokkaido.

D. REREH EMEKEE

BENKIZZ Y =Y OREEEIEEALAD LI TELY, RAKICBW TL Y vy 0 RREFLE
FIEIARLSHZ B2 03D, T2V OREN L FvY 0 2 ERNTH S0 bREERBERS E2 F
2V XD IVBREINTERNWALBbIhS, /Y0 nYd 777 0HEEL EFEELBEESETY
3—ErLBbh3,

TV Y HROMKRIFHERATHICIBOBEZEL TV S, ThbYL, ESBIIREREZET 5%
FEOVFUNY, ATHF I, IVTOHARESEL, DWTHFIH<E, ¥<7U, ~UXURY,
EBOLEEHRBPETICAET L, FREADZOMIZRHE LTV, No. 2 X7 A FYIORAVET
5> TWB, L, HFHEENBERRENLATEZ Y ORAEFEHHFTI 2 L3RETHS 5,
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M I—nwbY9eALH

FAME: F—my SPTERFAY MU e L LT, SAEBEL LT - L bE L AREITHERS
NTE, Ia—wvy P rYERBANIZYEHIVIEZPVEBATHZ, HROKY» O REERICHI -
TH T <Y OERSEFRICHRVERIN TS, FECBIT 5D 5 & bl by b ATHEBAS3
FHERO N FSEEDO RAEKTH 5. BITRKD b KEFPICIIKFEFHEW, FRASRMNE, ZothimE
e & DERIZERTIC RAM L LTHRES hic,

F—my U LRBEHEL Y LERESAS T, ERYTIORELBETH 0T, P4y ok
iz L Y ANRERROIEEAES, Y eoEhichr 2 ) izt 720 Ths, LrL, @
WER, HE, ~AFEREOWENFEEL, STHICEBAR Y Eid Be, BB BB TIIRENSTAT,
EICEBCTIK . BORE ST 2 HRENOER, ERMORBIRR TH 5o Ly LEMO JEKR2E
s, TROLEMOZAXFEMAO L 5 R TIREFTVRET, DLAMF-VICEZIZb0NHZ. £
e bV E BRI T, MNREZENEEL, MERLES ETENTNT, BIEMN, BBV LB
HOBEL LTHFELTWB0T, e BNICEL TS RIERPEDONDZTHS 5,

BRI — v 9 b T LIEBR A EPSKRE 10 Fizblc o THES A TEL, BRTRFR.
BRRSNANATENEEL LD L2, EREEN T~ YRD IOV T T I0HEELI S5 L
2, JERICAF L TERD, B29En 5 ARA LD 15 BEEI X - THEET 2 HMAFH L, IR
HOBEO TR 2 R/ER L ENELORELI. T—1 v 3t T EHROBREIC DV TEBIRBENTET
B35, SENINE—ORERH 31 HEEOKIE 2 FEFEO BN LR T B L Ed D,

A, 3—OvsbY EHOIAREERBE

F—uy by e HROFE 1 BERRGERBRIEBRERN D 24 £40 L FIZ TR TV BER, REk0ERPK
EEPLEELTL0104, 65md CHNWLATRKEANTHS S, H2EBNEKL AL FEN L X T,
AR 32.3%, $FEMD 23.8%, HIEIEIL 45 FAEN L EXREMD 14.7%, HFED 8.6% DKL T2 -
Too TORICEEL BEIC LB MHEREEVEHEL TS, BESEATEAORN L SIC 1ha ey
715 &, 466m® DT L %o TWS,

BAOR I —m oy Yo Ko R
Table 40. Growing stocks and yield of European spruce stand.

Division=f#&FT =315 3E\\/\BE, Area=THfE= 1ha47- V#8, Planted year=#E#FEk=1914

: m & & | B H A
B M A Growing stock Removed stem Total yield
A ) ]
it | TioE | T BB | AR ;g MR AR
o | MR | B | PR o | P
Age | Mean | Mean Basal Vol . Vol Sum of Vol N
d.b.h. | height | Tree | area olume| mean | oo | VOIUME ;o) me | ¥ OIUME) mean
growth growth
(em)]  (m) (m?)] (m®)]  (m?) (m®)| (m*) (m?)| (m?)
1010 (65)
31 20.1 15.3 920 | 29.70 260 8.39 | 470 83 148 | 408 13.16
35 21.5 16.4 905 33.99 303 8.66 ' 15 4 162 455 13.00
39 24.0 18.1 865 40.17 383 9.82 40 13 175 548 14.05
45 26.7 20.0 720 41.32 411 9.13 145 _ 45 220 621 13.80
50 28.0 20.8 715 44,22 466 9.32 5 1 221 677 13.54
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a1k a—my,thveHho d/D L 2/G
Table 41. d/D and £/G of European spruce stand.

E ¥y mEmE ® o= T
Mean d.b.h. (cm) Basal area (m?)
O 4 | _d ( d )2 &
Age MR |2 K| EHK D D D> MR oK | & H oK G
g Removed Total [Main tree Removed Total
d D D> g G %
31 16.8 18.9 20.1 0.89 0.84 0.71 10.342 40.321 25.65
45 21.1 25.6 26.7 0.83 0.79 0.62 4,156 46.309 8.97

Ba42K F—uvy b EHo 0/V2 & v/t
Table 42. v;/Vs and v/¢ or ¢/v of European spruce stand.

P 4% # G
Trees Volumes
j;k ﬁ; I vy t v
Age | R & B K t2 MR oK | & # K Vs v ¢
g Removed Total Removed Total
‘ T, | %) | v m® | Ve (m) (%)
31 475 1,395 32.3 83.2 343.0 23.8 1.36 0.74
45 125 865 14.5 37.3 455.5 8.2 1.74 0.58
1) d/D, v/t

d—wy Ny EHINd/D, TibEEEAN SRR ETHROLITE 41 KD X 5120.83~0.89,
F#50.86, d/D2 THROLEMAFEHEL DI 0.79~0.84, F50.815 Th B, £/ 0/t XEFE42%
N XS 0.58~0.74, F#0.66, t/v 11 1.36~1.74, T 1.55 TH B, Thbo $KiEE HBKRICES
EBWTHELZZ LEFRTLOT, ORI TRAKCOT»HEES EBRKEMmELZ LI 2L
DBTE D,

2) Cw/D, Cy/H

ZOMSD Cw/D, FibbBRIEMRIESRO IS 48 KN X 512 13.9~16.4, Fi514.6 T, [
Rz 16 WL L 2B, Co/H, TE=ZATUEE OB TIZEX 16.3~19.2, FH17.4% T, FHhR
13 19.0% WSO fEL 725 TW3B, ZhE EE&E L nHICRETHIT 16.0~18.8, F#17.0% T, Mtk
#%ik 18.6% L7325, WENEITEEBREERT D2, FFoYKIZ 5L Cw/D FELLTY
B2, Co/H B/EWEL R ->TWB0IE MY e MR RIS LEEEYS P K<Y XV —BKA2 57
BTH5. DbrbBkEoEHARRE N=(aa5) > Et N=(5enyoem) kDb
n, ESAMEERCSBEE N=(51g) L%5

3) EEERPL O

2wyt by E ATHOREY b K v ORREOIAESERY N=(gaas) LB,
BAMUROIICI—ay ArTERZIINI Y VD RVEEDLOREL, ZoEHARD 0.83~0.97
PIEEFL TS, by EHRIClE LEREEoZHARER N=(grerog) &3 TREnan
L9 THD,
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a3k F—wmy b Teko Cw/D L C/H
Table 43. Cw/D and Cs/H of Eu. spruce stand.

E=AFN
MRS E R * %% 151 TR Y PR c B iolin ol c c
d.b.h. Tree E/—O—Q 'FW Height T/L H:: Hbr
n 0.866 %
D (cm) n Cw (m) (%) Hy (m) Co (%) (%)
18.9 1,395 2.65 14.0 16.7 2.85 15.9 15.3
20.1 920 3.30 16.4 17.2 3.55 19.2 18.4
21.5 905 3.32 15.5 18.1 3.57 18.4 17.7
23.9 905 3.32 13.9 19.7 3.57 16.9 16.2
24.0 865 3.44 14.3 19.7 3.70 17.5 16.8
25.6 865 3.40 13.3 20.8 3.65 16.3 15.6
14.6 17.4 16.7

Note : Hu=Mean height.
Hr=Upper height.

Fa4ER T—mo ShTHOFEL Y 0REERE L 0%
Table 44. Tree number to mean d.b.h. of Eu. spruce and
its relating to the standard number.

S 4% SEYIE PR Tree space
o & #* S Mean space N.: ( 100 )2
Mean d.b.h. Tree 100 0.1x+1 BRACREES
(ecm) N1 YN (m) (m)
15.0 1,395 2.68 2.50 0.87
20.1 920 3.29 3.01 0.83
26.7 720 3.72 3.67 0.97
AR FT—w v, by e HROBEAR
Table 45. Tree number to mean d.b.h. of Eu. spruce stand.
B ¥ mo|m owowm | omo& %
Period Average Before thinning After thinning
EER £ B X ¥ BHOE AR K 3E K XK tEF R
d.b.h. (em) Measured tree Calculate N Calculate N Calculate N3
18.9 1,395 1,229 1,394 1,127
20.1 920 1,114 1,265 1,033
21.5 905 1,000 1,138 938
23.9 905 845 959 803
24.0 865 839 952 798
26.7 720 771 801 678
R _ . (100 \e (100 2
i]:‘ormula N1=148.550 x ~1¢ Nz—(0.11x+0.6 NS_(O.11x+O.9>
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VJNVKVN&WE—WJNFWtﬁ®ﬂﬁ§#6$ﬁﬁ&%%ﬁ$&%*éék,%%ﬁmiﬁﬂ
N =148,5505-18 THRRETE 5. FZ0FER Ni=(gTmaro5s) (o) LEHL
TWd, ZORBHOIARIIIZNRE Y bESRER D2, & CHREROEER KT —TE DR
WOT, FERORVELLAEET S L 5 icBbh3,

4 Mw W

I—wuy AU EMO 1ha B2 ) JgEETEHET 29.70~46.31m? T, MMKE#F 29.7m? LIEFLT
WBH, BOEE 46m? iERL T 5, WiEHOMKERIFE 6 KN X H129~25% T, MEMEEZY
RROREREETRLTNS,

WEBTERE —— DN TR L, H46 KN L 51z 1.017~1.051, F#51.036 L4 D, ZhibE
BOERBEOT 18% V' HEHEhB. Tiabb, ERN ERFK18% 0 v b Mo Hokm#,
TN {1+ (S) f=1.0 2 Fers c picx o TEBICKD BB, L LRI
DG OERIFEIT 20% FBZ TV B,

5) #f %% X\ B

I—u vy Y LRGBS R 00T, SIRBEIZRRO RV, BEEREREILE 47 &0

AR T —w vy T RO EETERE & ERRE

Table 46. Basal area of Eu. spruce stand and its relating to Tﬂdzn.

‘ Y MEETHfE Basal area (m?) EROEREK

k| MEEE R O e o [ om o = C.V. of
Age d.b.h. Tree Measure Calculate z d. b h.

(cm) G Gz (%)
31 18.9 1,395 40.32 39.14 1.030 17.4
31 20.1 920 29.70 29.19 1.017 13.1
35 21.5 905 33.99 32.86 1.035 18.6
39 23.9 905 41.61 40.60 1.025 15.7
39 24.0 865 40.17 38.23 1.051 22.6
45 25.6 865 46.31 44.52 1.040 20.0
17.9

FATHR T—w o by e ROBERREHE L EIIRER

Table 47. Bole surface of Eu. spruce and its relating to the annual mean growth.

J ¥ Mean 1 ha ] 7= )

G FiwiE | mm|[EFIRRE] A4V

Age H??%;Ef ﬁlr—l . }T.E;'] # = Bﬁ%ﬁﬁcem%ﬁmﬁiﬁ Ann. mﬁan s
eignt growt

CD) (cm) ()l Stem | ¢s) (m?) @ D@D (mm)
31 18.9 16.7 1,395 9.989 10.0 11.0 1.10
31 20.1 17.2 920 7.213 7.2 10.0 1.37
35 21.5 18.1 905 8.428 8.4 8.6 1.02
39 23.9 19.7 905 9.659 9.7 10.1 1.05
39 24.0 19.7 865 9.271 9.8 9.3 1.07
45 25.6 20.8 865 10.428 10.4 10.1 0.97
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oI F=UMICHETBEL 25> TRY, BEATIX 1.04ha, RI#IX 0.8ha NSt TH 3,
BHEEHIC0.1lcm 2R LN, ZORKSOELERERLEBLTWS,

B. % & # &

I—nu v 2T e HROBEROSRERIREN LR, FROEEDL £idiv, 5 2 BRIRUENOFRK
AT E B EN L IICET Y U AHAET, m=3.5 ThHsh, H3E, £4EENER,»HIXE
HAHBETTIOCARY, EAHHHREEN L NIFESAHEREET X 5125,

E48FK I—uy A hY e HoOKSEE
Table 48. Tree distribution to d.b.h. of Eu. spruce stand.
Area=TE#E=0.2ha

# # Age 31 39
#a % B & d.b.h. (em) %i\/leasurfu Egalculat% %i\/[easuriﬁl] %alculate
ES %S & ¥
1

10 5 4
12 13 12
14 28 26
16 37 42 7 5
18 54 54 18 12
20 63 54 17 22
22 38 42 34 32
24 24 26 31 36
26 9 12 34 32
28 4 4 14 22
30 2 1 15 12
32 1 4 5
34 3
36 2
i 279 278 181 182

A % Mean d.b.h.(cm) 18.92 23.89

EEomege -0 ofdbh 3.98 4.3

EREHE C.V. of d.b.h. (%) 21.06 18.26

= o # Formula 140X ¢( %) Normal dilstribution 93X $( 1)

C. 3—Oy by EHOREE
1 #iE. BE, HEEOSRE

50 4EEMD 3 — v v, b T RO TIEIL 20.8m T, 0 BERED BB, H49ENLS H=
0-0252x2j-20.96x+9 DR TRDBZ LN TES,
50 LTI 28.00m T, SOMBEERIE D=5 GHCA=78) ORI TIE -

1.2 Rtk > THEHHTE 3,
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B49FK F—wy MY eROFHOPHEERRES b ICEERRE
Table 49. Growth of d.b.h. and height of Eur. spruce stand.

Ha "E]b‘[%‘ & # B Height
* d.b.h.
Ao | WM | F B A | % W M | B W 8 1 =
g Measure | Calculate | Measure | Calculate Note
F (cm) (cm) (m) (m)
31 20.1 20.1 15.3 15.3 3 ® X Formula
35 21.5 22.1 16.4 16.7 52
39 24.0 24.0 18.1 17.9 | D=5 orratr25) 0.8 (r—5)T1z "1 +2
45 26.7 26.2 20.0 19.6 2
50 28.0 28.1 20.8 20.8 | H=505533740.96% 49
60 31.1 22.9

FES50F F—uy Y e KOEETEHERE

Table 50. Growth of basal area of Eur. spruce stand.

MBS | haly72 Y Basal area
o - - - =
IR
g Maesure Calculate Note
& (m?) (m?)
31 29.70 29.70 s & X Formula
35 33.99 34.04
39 40.17 38.11 r—o
45 46.30 43.80 G ="0.0058%+0.561
45 41.31 43.80
50 44,38 48.18

W TR B RO B TR E T B 2%, 20 TR RIS 50 RO X 51 G =gomgre

056 Lo TRDBZLNTE, 45, S0FAETENTN 43.80, 48.18m* LEH SN D,

DEnERIZE - TRROREEHET 512, 60 F4ANFTH, THENERIX thZh 22.9m, 31.1
cm, 56.1m? LEEIh5,

2) - KBEARERE

g—w vy Y EHOP  KBEARBRRIZF 51 RN X HIC 50 FET 8% T, T DRSRMANT His
RERL T AR Vg madr TABA R T EATE S, SR 100% & B4k
W55 AETH B ’

3 M E K E

50 SEAENIMTIL 715 A, 466m®, BIEAREHT 221m?, RN 677Tm? TH B, Z NEFHRERIT
HHFIZOWTIE 9.3m?®, FRINEIZ DWW TiX 18.54m® TH 3.

b b R % 1% 30cm, - REEADIEZRE R 100% 0 L & LT iuE, AT STEERIE
B L B L NTE B,

4) BHMEOEERE L FHRE

F—my ARTEREIL Ry, =S VICHARS L UPORENKBRIBHTH BN T, OFEFE
OEERERT 17.4m® TESMERL OER B2 HN L HIREFLL 2L, HH2HN L ST L5 ERN
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FELE1ER F—wuhUEHKOH - RERERZR
Table 51. Mixed percent of middle and large d.b.h. classes of Eur. spruce stand.
H e REARHHE
# #5 | Volume of oM O’ AI‘/MZ 1o o' omE 5 =
Age m-&l.d.b.hi)p volume £ O fE "
g classes Measure Calculate Note
E (M) (m®) (M) (m?) (%) (%)
31 46.9 259.8 18.1 19.4 2 & ® Formula
35 93.5 303.0 30.9 35.6
35 93.5 306.6 30.5 35.6
x%2—700
39 228.6 395.9 57.7 50.8 y =8.86740.00479%%
39 223.5 383.2 58.3 50.8
45 320.6 455.5 70.4 71.4
45 316.9 447.8 71.6 71.4
50 394.1 467.3 84.3 86.4
S0 393.9 466.0 84.5 86.4
52K FT—wy U AIHOBHMENEFHER LEFRE
Table 52. Annual mean volume growth and current growth of Eur. spruce stand.
Area=1ha
WO ETREE R R ok ok | WAEETEERER
Age | Ann. mean growth | Ann. curr. growth| Growing percent (+ Dead stem)
&F (m?) (m?) (%) (m?)
31 8.39
17.35 5.36 17.46
39 9.82
10.93 2.41 11.75
50 9.32

ST, HEOBREARE ML CHEERERR 17.5m® T, b M T 2 BEIT RN,
SEOBERERIY 11.75m® IKERL TETWBENT,
EERERBHO 35 FERNNO b T e MBORERIZ5.4% TH 35,

A= X254

HMHERERSOFHIFREERFEL LRV,
B 2.4% AR L TV B,

FYEHOAEIEL b YY) OBRMIEERAERIX 0.4~0.6m3 L EhTWBNDT, HRENEERER
272w LT3R D AEENELEL TS LEETE X 5,

ﬁ%miﬁuAEmeBnamiﬁerir,ﬁ%mb?vy%rw 1 LEPILTHY, K%
TR LA LR—Tb 5, BEREIZ N FvYickh L THERERRERL, ERFE & AR
BETE2L5Th 5,

D. XAEH EMKIEE

F—wy XU EOHHRIZLAERLRRN, ¥ arSy Sy KO T EHROSIRE X Y L EVBRE

LTWBNDT, BRE,OEENRTERTH D, WEETHF=URN X 5 REENEE L EEXLLN
BV, F—my AU ERHEROREN IV L, KRRE, FOMA~0IRFERAR 3 SHLEENES

LERTVWE, ZOHRF MY L ORAFHOAEEZ TR TELNLVWE 5, L, BEX MY o
BOFBENRRL, FFwYH No. 1 IZHEC TREREFTHHAME, FEREHRBSESLL, chict
VE, R ATNVIY, =AY T, Ty Y URENPRYERBHICEEL TV, SBRIALTRE
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ATV - Z)DEENTFRENEZNT, I—m v SV e HKORRKREFH 2 HET 52 LI3RETH 3,
IV 3I—Ow/nRbk9E--HSTVEXH

FAME : I—uy bUEEDNT YO IIZTERERCHIFRRBRA TR EBARIIL TS, =
—uy ShTE LN TIYORTHISDENHEAPSEELY, Thbb, WiFLEE BELHE
ST L FSEROBITE, BOIRE & P IEENIRE L 0lAY, BEODBOIDE, WRE~OEGER Y
2O L THMAAIKEL D bHTOREMS—BHIFTE 5, ERTHEE ENEEATH 2RERES
B b HBEIEELL TV B0 T, B - BIRICEE T HE@EIRMO & W CREHIEI T2 00 2 iz
ERETRY, 2K LI —m vy b Y eI 2T 5B RESE L CBERTH B0 T, b Y EniEi
BNV TR EASL TRT L2 S R,

FHRRBAICIIKIE 2 EFEO WO RZMHRBEHL DY, Z 0IEO RIEED: & BIAO BT LiE
BEOWB LREROBTERMTH LM TES, UTARBRHOREE DX 9,

A. BXHODIIAEEBR

F—my R LI TYERERINRICEREL 722, BMI0EI9ELN L ELRENRENI T =
YEEAMICEMEL 20T, 26F£05 2 BIFGEFHE MY E23E 3 - TW iz, BEMIZ DWW THOER
REEHIHE S 220 A%, AET 34%, MFET 23% ORREITR 570, 40 FEATE 3EMKETRY, Zo
B 2 EIRHEARDRER TR 577, HB2EMKTRAK T Y € 37.1%, H#5 <Y 10.0%, METHLY
k 21.5%, 75 < 3.8%, HIERIRTIAKTIT £ 4.6%, # 7%V 5.6%, HETI It 1.7%,
BT =Y 2.5% OFEMBE TR o7 46 FATE RN L ST 5904, 379m® Ligh, HF7<wY L b
U e OHTERRRIL27:73% TH 5,

1) d/D, v/t

d/D FESARNEICHTZ VIOV TIZ0.69, b EIZiZW LTI 0.94, HHEFH0.90 TH 5,
o/t EHTTYTIX0.38, k¥ 0.59, BWEF0.56, /v iX1.77 Thd, UEMDHT ZOREN
IFE LB kE R LT ERRE VW B,

2) Cw/D, Cy/H

Cw/D, BIEEEHEGTHROIZE 55 KN X 912 15.0~17.0, F¥515.8 T, MBI TIL16~17
Lholc, Co/H, Thibb E=ZAFEEOBEEHSTEEE T 19.9~22.5, F3520.5 T, MEOHK
HTIF21~22 L2 5Tz, ThE LIES & 0BT VI TISER 19.7, MKi# 19.2~21.1 L 25,
Fhbb 1ha OREED BHAARE N=(gakp) BEC N=(gmao5m) K E-THE
Ernsh, EAVEEOHAE N=(10—) Tbs,

3) 3 KA &K K

b e, BT BIHOMERO R F Y LORIRR N=(g oy P23ENT
~voRtAR N=(GrroE) @ V8 EMRIMICES, Shi 1 S0RT RRT B L H 56 %
Dol N=(gop ) EhD, N=ax® RTbEBBE N=147.60051% Li3,

T ORBEMOSIAALE b K=Y otk & i, BIREEX 1.12~1.20 5T, T oEHAE
HARIE 0.70~0.77, FH0.741ETH B, BHOI TV ERELTWENT, THISFSIABEND
VAQAN
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Table 53. Growing stock and yield of mixed
w & A Growing stock
7 = >4 .
w8 H R By oy ok x| wewER |8
Age Tree kind d.b.h. |Mean height Tree Basal area | Volume
(cm) (m) (m?) (m?)
" b 7 t  Spruce 19.8 16.5 700 31.24 219
# 5 <= ¥ Larch 23.0 19.0 200 78
© M ¥ t  Spruce 23.0 18.6 440 29.37 220
T =Y Larch 25.1 20.6 180 90
46 P 7 t  Spruce 26.5 21.4 420 33.70 275
# 5 <Y Larch 27.3 21.9 170 104
854K F—my b BTV
Table 54. d/D, v/t and &/G of
SEtg%EMean d.b.h.(cm) A& ¥ Trees
] . d
" = Mook | 2 m k| = M & ok|& # &
Tree kind Remove Total Remove Total
d D t ts
B 5 = ¥ Larch 17.0 24.5 0.69 20 200
d—my byt Spruce 20.4 21.6 0.94 260 700
15 (1) Mean or sum 20.2 22.4 0.90 280 900

HEEER T—myhU L - b TV HROBEAAL
Table 55. Tree number to d.b.h. of the spruce and larch mixed stand.

Mj:nﬂ?l %x,_h = m s i =1 fE  Calculated number
(cm) Measured tree N; No N3

20.5 920 920 920 916
22.2 900 815 805 813
23.6 620 734 726 739
26.3 620 615 605 624
26.7 590 600 590 610
Note Formula : N1=(ﬁ0_?_0_68 :

N 2=147,600x~1.68125

2 2
N3=%(1.11-0$0.9 +%<1.5:1c0—(l)—0.6
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7 =Y RZRMKOMERE
stand of European spruce and Japanese larch.

Ef= 1haifR B, BIFT=31HIEV /I BE, HEHFKR=1913

— 117 —

& % A Removed stem ¥ IX # Total yield
G | ETRUREE = FEXHREE
Sum ofu Ann. mean ES o ® R 23 i Ann. mean
volume growth Tree Volume  [Sum of volume| Volume growth
(m?) (m?) (€I) (m?) (m?) (m?®) (m?)
(1,100) (130)
297 8.25 20 5 135 432 12.00
310 7.73 260 64 199 509 12.72
379 8.24 30 8 207 586 12.74
BZHD d/D L v/t ORERE
the spruce and larch mixed stand.
## #E Volume (m?)
t Vi v t g
——=t R K& & K =v - —_
L2 Remove Total Ve 4 v G
) (%) Vi Ve @ (%) (%)
10.0 3.5 93.1 3.8 0.38 2.63 4.8
37.1 60.2 279.7 21.5 0.59 1.73 25.9
31.2 63.7 372.8 17.6 0.56 1.77 19.6
Ho56% I—wmySbUk-HITIVHD Cw/D & Cs/H 2oRBER
Table 56. Cw/D and Cs/H of the spruce and larch mixed stand.
o PR | A%GE | 190 = | F5 100
ﬁitr j;i oI #%% | Mean |Sum of| V7 EDW— ﬁf' 1= Mean |+0,8667 2” 130
kind d.b.h. Trees d.b.h.| tree Cw) Height | height (C») m T
(em) D (cm)l (n)i (m) (WIHa(m) (m) (m)l (%) (%)
S 19.8 720 16.5
pruce 20.5| 920| 3.30 | 16.1 17.0 3.58 | 21.1 | 20.3
Larch 23.0 | 200 19.0
S. 21.6 700 17.2
22.2 900 3.33 | 15.0 17.8 3.54 [ 19.9 | 19.1
L. 24.5 200 20.1
S. 23.0 440 18.6
23.6 620 4.02 1 17.0 19.2 4.32122.5] 21.6
L. 25.1 180 20.6
. 26.0 440 21.2
S 26.3 620 4.02 | 15.3 21.3 4.32 | 20.3 | 19.5
L. 26.9 180 21.7
S. 26.5 420 21.4
26.7 590 4.12 | 15.4 21.5 4.42 | 20.5 |} 19.7
L. 27.3 170 21.9

Note : Hmn=Mean height,

Hr=Upper height.
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4) B & Brom B

lha Y7 D Wi FEIZ 5 57 BO X 912 29.4~36.6m? T, fE{k#iZ 29.4m? &7 o 7z, WimRoORRER
RO BIEE X0 KT, B 23.8% I 2o TV B, M IFERE — DN TR L
1.042~1.018, F#51.039 272V, HMOEOERNERFEIITH 19.8% L2 ofce IOEXERD K&
RBIEENE BB, FREOERREA IR S V0137 7 <Y 2 ETHRO LBEEE 772 - 72700
TH5 9,

5) # & X mE HE

B REREIIE 58 RN L HICFE 1ha 7Y 0.751ha T, RIMEAENE 0.790ha, RE{%#%i% 0.619ha & 72
5> T3,

BRSO ETHRERIIEREL 0.112cm P L LT BIRREFCRL EICZEE LY. Zhid b

K=Y hknBREHEKERRL AL TV,

¥57TF F—wuv kU BT YHKOEETEE

Table 57. Basal area of mixed stand and its relating to %d"’n.

WO E B OE | g | RNEER | ESHRE ¢ |BEPERER
Eirne(? Mean d.b.h. Tree Measured area Z atn Tﬂ.d’n d.b.h.
(cm) G _(m?) (m?) (%)
Spruce 19.8 720 31.75 30.48 1.042 20.5
Larch (23.0) (200)
S. 21.6 700 36.55 35.08 1.042 20.5
L. (24.5) (200)
S. 23.0 440 29.37 27.19 1.080 28.3
L. (25.1) (180)
S. 26.0 440 34.47 33.59 1.026 16.1
L. (26.9) (180)
S. 26.5 420 33.70 33.12 1.018 13.4
L. (27.3) (170)
I ¥ Mean 19.8

58K F—my bUk BT YROBBRREMELRERL OBR

Table 58. Bole surface of mixed stand and its relating to the annual mean growth.

d—m vy kUt E. spruce B 7 ~ > J.larch %EE £
Tz | i HEH | T | T w0 [ REE AV
Mean | Mean | A& %t | Bole | Mean Mean & ¥ | Bole area rowth
d.b.h. | height Tree surface | d.b.h. | height Tree surface g
(em)l  (m) )l (em)|  (m) (ha)| § (ha)l 4V (m?®)! (mm)
19.8 16.5 720 0.533 23.0 19.0 200 0.198 0.731 8.38 1.14
21.6 17.2 700 0.589 24.6 20.1 200 0.224 0.813 9.32 1.14
23.0 18.6 440 0.427 25.1 20.6 180 0.211 0.638 7.73 1.20
26.5 21.4 420 0.540 27.3 21.9 170 0.230 0.770 8.24 1.07
¥ ¥ Mean 0.751 8.42 1.12
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B. EXHOMIH#HE

INOHRGOMSEERBEROSHEEIC L > THD LEORN L S IZ36 FAEMTNDI—n vy bV L
DEBROERFENL 23.9%, 77wV iEAFEL V2L, TOERMREL 14.9% T, BEOEHHETIIFE
% 20.5cm, TRE$22.0% Thd, SHIT6EEOHED L KTz OVWTHNE, T—8o 92
Y e OERFEIX 16.1%, HT 7V 12.5%, FEOFHETIIFHE 26.3cm, ERFE15.0% T
HBo TOKRTOBBETRNERNLERIREE BT 5 & MkER 1IN EL 2o T3,

MEOEE, TROLERMAREOSHENT 12T KT Y v AHB 270, miZ520WL450ETSH
Y, BEMTIIH 5%, —KHEMMAEELOHEELRL, ERIMCEVCARIME LTV 5,

$(50% I—mu MUk - HToVELHOKSHERE
Table 56. Tree distribution to d.b.h. of mixed stand.

B Age 36 46
. x| 3—ay |, s = HEME| I-vy |50 = B HE
B ® B & AN n7=vl Gt Calculate | X7 k& AT7ZY Calculate
d.b.h. (cm) E. spruce| Larch Sum N, E. spruce| Larch Sum No
10 1 1
12 3
14 4
16 17 2 19 13 1 1
18 7 1 8 16 2 2 3
20 12 2 14 16 1 1 7
22 12 4 16 13 7 1 8 10
24 4 3 7 10 8 4 12 12
26 8 7 15 6 11 2 13 11
28 2 1 3 3 3 4 7 8
30 2 2 2 4 5 9 5
32 7 1 8 3
34 1 1 1
36 1
i  Total 72 20 92 92 44 18 62 62
EE
J\/Ieal:ld.b_:h-(cm) 20.17 23.00 20.48 25.55 26.90 26.30
?Dﬁof{ﬁ“ b%h 4.82 | 3.43| 4.49 417 | 3.3 | 3.93
P 7z
gﬁvﬁof 8 bﬁﬁ 23.88 | 14.93| 21.95 16.05 | 12.50 | 14.95
- . 4.5% .. 5.0%
##=x, Formula N =92se-%5% x5| N.=62-€73.0= 7

C. BXMHOBER

1D #E, mEERRE

FREH TN I—my b E DL EELTRET S, Bk - T 7 <Y BhEAREERE
L, 37=YiE byt LELORERENLNOEELZNT, RENHENENANKE SIHEILTE
T, 46 FEDOHSTIES T = V1iX 1804, 26.9cm, 21.7m 27\ L bV bid 4204, 26.0cm, 21.3m
Thb, MY EOFHHEEL 16~34cm, HF<wVE20~32cm T, T ENRPRZIHITIVICESS
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BEN LN LHALN, MEFRZAE LTEE LWREBLE 25 TV 3, BIHIIEEN SROEKS B
FenSsriERFIFAEAEZT, ThOETFINEDN S ZICLEEBLTWS LEbh 3,

2) P REANERR

IOMGEE L, 2EOMETY I~V EERERE LY, ERREIHBYERETT, Z0RZHO
1+ REAO U 60 HO E 51e ¥ =rr g il CIRERT & LATCE, 36 4T 35.1%,
L6EETIX T4% DRER LR > TWD, TORND S5EETIRIZLALT - KBEATEDONZ L HIC

RBEBLDLEERTES,

¥60F I—my UL BTTVREHKOT  REKERR
Table 60. Mixed percentage of middle and large d.b.h. classes
of Spruce and Larch mixed stand.

P e KA M.l class @ b , S
Age Volume Sum of volume| Total volume 14 Calculate
(m?) v (m?) V_(m?) (%) (%)
36 70.77 111.3 317.5 35.1 38.0
(40.54)
40 113.90 172.5 372.8 46.3 52.2
(58.57)
40 105.87 164.4 309.0 53.2 52.2
(58.57)
46 200.95 283.1 386.4 73.3 73.4
(82.19)
46 200.95 283.1 378.9 74.7 73.4
(82.19)
x2—260

Note Formula: ¥ =7175-0.0280 5%

( )=Volume of Larch.
Non ( )=Volume of Spruce.

) M E K E

#1, 2EEERARY 130m? LHE Thid, 3EBORGE 64m3 &z A5HEAR L O A 13m?
EMNZ TRE 207Tm3 L7225, EMAIRI6ELETIOAR, 297m?, 46 FEAETEI0A, 379m? L#425, =
OBREORFUII T —w vy h T L 4204, 275m3, HF<YV 1704, 104m® ThH 5, A BHRAR
HE Nz BN 586m® T, ZOETHRERIT 12.74m® Th 5,

ZOREMROFGEN 30cm L2 ), EFRANFEAULOKRE S L2 HEE L THE, 0
WA TiE 55 FENSAOMER L B 5,

4) BHMBEOEFRE L FHRE

g—my bV E, ITTVREMOTBIFEI ~ v v AR Y LHRICHSRTARERA - BEN LS
BT, BEREHILZVDRARVA, BEERERII MY LML Y LKRT, H6LERN L H iz 38ELEN
AT 19m® RS L 25 TV B, L LEENEEREEGEBEOHEHANAA b, 12.9m2 Lo Tna,
D OEREIRIT 38 RS D 300m3 DM TIX5.7% THBH, BENRERIX 3.7% Thd, Lh
LESHIOBBORRD b D ICRERENEBREN D2 o BERRIC X 2B, #AFoaD2FIRIC
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FOLE UL b7V ALHOBHMBENFELIRE L EFRE

Table 61. Annual mean volume growth and calculate growth of mixed stand.

| FEHRERE HERRE HERE SR

Age |Ann. mean growth Ann. calculate Growing percent
) (mol  8Oh (o (%)
36 8.25

18.98 S.67
40 7.73

12.90 3.71
46 8.24

XB5LNTHSH,

I DREZHITERICEE, AENTHD L b T2 2 RMICHFIATE, BEMLERT
»H5H, HEHRE BRI HSEE LRI RTIR SRV,

D. REEMEMFRELE

BT =V BREE R RV LERROREHIC AR, RAEH L TV 540, BEOWHA TGN
B, AEERZDZ LRV, MY ENRBELAFTLRIRO X O ICEETH 2 b bMKICIZZh D EANHE
BaLmbhkv, RERNEESELEMRENICEFTLTEY, ToMKCIREREE T 5HAENE
EL, Zhic/ <A FHRLFBEAFNREL TS, Br b T TRALERB CRIcBBbhETHS
9o LIzt o TERNKRAEFHIRETH S,

V Rba-73YAIH

EFZINE: AL v T VEARBCHEASHIAEMET D - LV EROHBIShBHETH D, LK
FEOILAE 35~50° IZ £ o THML, TOBENKBEIAE L X GEBIL, FEcBiT 2kEBL
Hih L BEOBRNIVERET, L RBEHFBIZEN, vV U CROEIRTFOFESE RS Y BOER
BAEICEROROT, ZASKAENGREOLR LR, EBLo R Ic SN T Av fE
LERAEAEBIZIZA LR,

A b v —F 3B 1 FicHD TILUREBRS CRERS S hioht, BER-> 03 Bl ATH
FBNHS MO SAE MR A 31 X 6N b DT, BR2OFISFEEICL > TrRY
DEFERPEC TN, BELIVWEFEZL TV,

BB 2 b v —F =Y ATHIZBE Q2 FEERNO DML - &b HL, DWTKIE2 ~ 6 Fiil
FENTOS, IWEHOFKFEEH, E/MEOIEKEEHO bORKEMMICHEL bhibn2E <, E
BAEMICITRERSD S BFOTHICHEL 5 h TV,

Z b r—FeY ATHOATRUI S L b BT, &2 IFRARENRTIE IR ATKSS
D, ZhLOBBRBEBIESRICE » TRASh T3, FMc LBERRO/MRUERN, FRfoi)l
EB, TEROEERAFE R LI L AEROATIHLH 520, EFRLIAEL V555 &
5Thbo

BFRN A b r—7 Y AKLIZ 4 2PN E TV, KE2EFENLOIXIBEERICL-T
BHEL, KIE 5 EFMZK IS A BB O o WO —BEIR L 17742 - o e L 07w, INHRRIIRR
42 FERER O AL KBEN 3 Fm oy b Lip o,
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Table 62. Growing stocks and yields
= E3 ) IS K Growing stock
BN
Plot % i S ¥  Mean 1 ha | 7= )
#ohEE| Aee BEE | BB | o | WREERER |
Division d.b.h. Height Tree Basal area Volume
(cm) (m) (m?) (m?)
30.5 23.8 16.9 700 31.68 242
1 39 28.7 18.7 700 46.35 396
43 41 31.8 19.1 530 41,16 354
44 33.1 20.5 530 46.16 406
51 35.8 22.1 530 53.02 502
30.5 21.4 15.7 840 31.56 233
2 39 25.5 18.6 830 44,12 380
410E 41 28.6 19.5 590 39.00 346
44 30.8 20.4 550 42,94 393
51 33.6 21.8 550 50.21 478
3 30.5 19.9 15.0 1,040 33.07 242
39 23.9 16.8 1,008 46.17 387
4z 44 27.7 19.1 710 44.41 390
51 30.1 20.7 690 50.79 474

UFzhoRBMOREEC DN THERE 5,

A, R +O—-FTYRORESRME - MAE & B

BN b v —F v Y ROREREIE 62 RN T L <, F 1 EMKITARRIO BRERMIC fTabhiz
DT, BALPREELIED LIZ WD, RO E KESPLZOMEEEHE Lz, No. 1, 2 1THF
EoMkzBii { ViEL, No. 3 RSP BNTIAENTAVWEETH S,

AbR—TRIYMBRLEDI I BORTER, 2EOHFETHRINLEL I,

1) EMSHRIC X R
A b v =T Y RO di HEHK de DERID 2 FIZE 63 F0 L 5 IZHE,

FREEN MRoH

FOMEICERT 2. TRbLERMERNDHEERIME L, LR 32% AAOBHEED TEM
BEfTRozeThE, 20 di/d: D 2FISENDRKTREND,

(_

(

2 1{( a——)

=2

_Cc.v.
200

100

(d—o) }

(d+0.380% T(a+0.470)°

) ()

_C.V.

100 )
1 +0.47C V.

100

)

(di/d=2)? DERMEIL 0.533~0.740, ZORAbFHE L EENERAIIT 16~24%Th %, bz h
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AT H o B & & X #

of Eastern white pine stand.
Area=THfE= 1 haX47- VE
Planted year=#E#EKR=1910
Division =41#BE1Z /NP

4 % A Removed tree # # F§ Total yield
1 ha 1 7z ) 1 ha ¥4 72 VY
EHRER * %% ¥ bl O R Gt L% i FERRRE
Ann. mean Trees Volume Sum of volume Volume Ann. mean
growthi o) (m®) (m?) CILAL €D

(1,180) (100)

7.93 420 95 195 437 14.33

10.15 195 591 15.15

8.63 170 71 266 620 15.12

9.23 266 672 15.27

9.84 266 768 15.06
(850) (70)

7.64 560 109 179 412 13.51

9.74 10 4 183 563 14.46

8.44 240 77 260 606 14.78

8.93 40 15 275 668 15.12

9.37 275 753 14.76
(720) (50)

8.16 410 63 113 355 11.64

10.21 40 8 121 508 13.03

9.16 280 78 199 589 13.38

9.47 20 5 204 678 13.30

LRSI OWTER L -ERNOERGEIT 15.2~24.6% LI1ZiE—FT 5N T, otk EXTKER

CFRTILNTE, BRESIZA, BEOFREICMILTWS,
2) d/D, v/t

d/D, Febb BEARSETHEROKIIE 63 KN X 912 0.79~0.92, F#0.83, d/D.. A
BRHERAROTINE 0.79 Th D, 0/t, BRADHIEESALEN IT 0.58~0.80, FF0.70 TH 5.
TEOKEN B H TARRIOMUI TRAZ MR E TEFMENMKLAZ I LATEL S,

3) Cw/D

B SRR BT B L 64 RN X 912 13.6~16.1, FEH15.1 TH 5. MEEH bavika
16 AT, P R YHOT 14.44 104 HRB EEIENKE W, R b w—T Y0 BEAEL FEHT
50T, SAKEIIERMO L E w5 b, Tha M) PasAAks: N=(5pp) &
LTHET2Z e 8TE S, '

4) Co/H

T = ARERE OB EAE O IX, $F64RNE 51 22.0~24.0, FH23.3 nfET, MILEM
ARV TIE 23.6~24.0 £ 72 » T3, ThE EfER L ORICHRETIUTTHSME 22.4, ko
5% 22.7~23.0% L 72 % ZAUE I —wm v R U LHO 18.6% ISR TREWEEZRTORA br—7
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Table 63. d/D and v/t of E. white pine stand.
#® B H Plot 3 2 1 3 2 1
P/ s Age 30.5 30.5 30.5 30.5 41 41

Mean IR NDEE Remove d 16.0 18.3 19.7| 20.1 21.5 | 24.2
IR v v NSV Total D, 18.9 20.0 22.2| 25.6 26.6 29.7
FhoARn » Main D: 19.9 21.4 23.8 27.7 28.6 31.8
d/D: 0.84 0.92 0.89{ 0.79] o0.81 0.81
d/ D> 0.81 0.86 0.83| 0.73 0.75 0.76
(d/D2)? 0.656| 0.740 0.689 0.533 0.563] 0.578
Trees kAR D A%k Remove ¢ 410 560 420 280 240 170
AN 7~ Total T2 1,460 { 1,410 | 1,120 990 830 700
t1/ Te=1t(%) 28.1 39.7 37.5 28.3 28.9 24.3
Volume IR ADHFE  Remove o, 62.7 | 109.5 95.5 78.4 76.5 71.5
EHAD » Total Ve 306.4 | 343.8| 337.6| 481.6| 422.7 | 425.5
v/ V2=0(%) 20.5 31.9 28.1 16.3 18.1 16.8
t:v 1.37 1.24 1.33 1.74 1.60 1.45
vt 0.73| 0.80 0.75 0.58 ] 0.63| 0.69
Basal R ADWiiEFE Remove & | 9.325| 15.527 | 13.190 | 9.134 | 8.937 | 8.297
area EHAD 7 Total Gz | 42.379 | 46.987 | 44.873 | 55.068 | 47.933 | 49.456
£1/G2:=8(%) 22.0 33.0 29.4 16.6 18.6 16.8

B4R RAbr—TvYHOMK Cw/D & Co/H

Table 64. Cw/D and Cs/H of E. white pine stand.

WEEE A % 100 Cw Wm0 Cs Cs
b1 T Vn D ) v0.866 7 T i
.b.h. ree cw) Height (C»)

D (cm) (m) (%) Hu (m) (m) (%) (%)
19.9 1,060 3.06 15.4 15.0 3.30 22.0 21.1
21.4 840 3.45 16.1 15.7 3.71 23.6 22.7
23.8 700 3.78 15.9 16.9 4.06 24.0 23.0
28.6 590 4.12 14,4 18.7 4.42 23.6 22.7
31.8 530 4.34 13.6 19.1 4.47 23.4 22.5

Note : Hx=Mean height
Hr=Upper height
Y ORBEOMIEL EROERND ) KBENECACLERALE S, R b v—F Yo EEskLk
wr N=(rmrraoem) k- TRDbI, ESAERCEHS oBAIE N=(5a07)
L3,
5) FHERY L oLl
AbB—T2YDSNERRKIIE RN L SIC N Fv Y DRIERBENEKD 0.93, TEHEKD 0.80N{ET
BBo Abu—T Y OMBEO BRI N=(7507) 10k TRDBZ LATES, SAKKE
B BROREBEE RIS U RIERAT & IR & KB HE, 8566 R0 X 5 ICBIRET 20 L Z RIS SEWHS

- __—L 2 > 24 ) — 100 2
& N=(Giorrrosz) - ME&EC UBBoSEH N=(oTiss503) K E-Tbiwb
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Table 65. Tree numbers to mean d.b.h. of E. white pire stand
and its relating to the stand number.
oy OB MEERE | ERK ( 100 )2 / ( 100 )2 ;
Mean d.b.h. 100 Tree 0.1%+1 i 0.12%¥X0.8 Tt
Fem) YA (m) () D) (1)
19.9 3.10 1,060 1,118 0.95 984 1.08
21.4 3.45 840 1,014 0.83 881 0.95
23.8 3.78 700 876 0.80 748 0.94
27.8 3.70 730 700 1.04 585 1.25
28.6 4.12 590 671 0.88 558 1.06
30.1 3.81 710 622 1.16 514 1.38
30.8 4.26 550 600 0.92 495 1.11
31.2 4.34 530 590 0.90 484 1.10
35.2 4.34 530 489 1.08 396 1.34
B66R A b w—T Y HOBRHAL
Table 66. Tree distribution to d.b.h. of E. white pine stand.

[ % #7 Before thinning [ f&% & After thinning
TEE wwiw | e | swee | B2 T wwm | aeeo | #aee
d.b.h. Measure Calculate | Calculate d.b.h. Measure Calculate | Calculate

(cm) Yy Y2 (cm) Yy ¥
18.9 1,460 1,539 1,426 19.9 1,040 1,048 945
20.0 1,410 1,406 1,352 21.4 840 941 865
22.2 1,120 1,187 1,166 23.8 700 799 759
23.7 1,030 1,066 1,028 28.6 590 598 607
25.6 990 937 920 31.8 530 504 533
26.6 830 879 903
27.8 730
29.7 700 729 773
30.1 690 712 728
35.8 530 527 594

# #H X Formula:
2 100 2
TﬁNotf SR y‘=(0.1o7 alco-(l)-o.527) (1 y‘z(o.115x+o.8>
(2) 92=99,700 x ~14# (2) ».,=36,310x"4.2

h3, HRESCRFZVNEREFBLEZLNLEENENT, MREROKITNOEEIZ—B 2V, T
RbLERO X 5 ICAENK 32% DREMROEA I BHIREHOAET chi b 8%l id, L
o TZOHBEOARERIT N =(0'12

100

x+0.83

2 N . ~
m) LHBTLRBRNWTHS 5,

100

P LhB. ChEMBLLT, BREENARE N=

AL r—=TF v YHOMAREE N=ax? RTHATHEMERI 20 L2 HISECHTE, N =99.700
D145, iR RV LIRBOEWHRIE N =36.310D-12 LATKBRNE I TH S,
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FEOTER RAbw—TFYROMERTEE (1badiicb)

Table 67. Basal area of E. white pine stand and relating to %d%i.

N TR Mol Basal area Eé%‘?g
MR A B e | A % [ mmg | =z, & C.v. of
Plot Age d.b.h. Tree Measure 4 2 d.b.h.:
[ i
(cm) (61 (m?)| (G2) (m?) (%)

1 30.5 22.2 1,120 44.87 43.35 1.035 18.8

1 30.5 23.8 700 31.68 31.14 1.008 9.1

1 39 28.7 700 46.35 45.29 1.023 15.2

1 41 29.7 700 49.46 48.50 1.020 14.1
1 41 31.2 530 41.16 40.50 1.015 12.3
1 44 33.1 530 46.16 45.61 1.012 11.0
1 51 35.8 530 53.02 52.39 1.012 11.0
2 30.5 20.0 1,410 46.99 44.30 1.061 24.6
2 30.5 21.4 840 31.26 30.21 1.035 18.6
2 39 25.5 840 44.66 42.90 1.041 20.3
2 41 26.6 830 47.93 46.13 1.016 12.8
2 41 28.6 590 38.99 37.90 1.029 17.0
2 44 30.5 590 44.25 43.11 1.027 16.3
2 44 30.8 550 42.94 40.98 1.048 21.9
2 51 33.6 550 50.21 48.77 1.030 17.3
3 30.5 18.9 1,460 42.38 40.96 1.035 17.4
3 30.5 19.9 1,040 33.07 32.35 1.022 10.9
3 39 23.9 1,030 47.26 45.44 1.040 19.8
3 44 25.6 990 55.07 50.96 1.081 39.7
3 44 27.7 710 44.41 42.79 1.038 18.8
3 51 30.1 690 50.79 49.10 1.034 16.9
¥ ¥ Mean 1.034 18.3

6) M9 BT oE OB

BMS O MIBETEEIL 55 67 KD X 912 31.3~55.1m2 &, »k Y EVWHRIC 23> Tn5, BKE
BT OWIEL 31~40m? ThH 5. WIEMOMKEL 16.6~33.0% T, HHEMEER Lok ER
RLoTH5,

MEMTER . — DN LoMid 1.012~1.051, FH1.084 T, RIEHEO Fil0 BWHS T2 T
1.022 Ch 3,

ZORDPNENDITR b u—T =Y ROBEROERIEEOTFEN 18.3% T, b K= VNI 23% i1z
LT3 BndTh 5,

T BB RE K

A b w—T =Y EHGOMBREPNLE 68 RN X 512 0.64~1.076ha, F350.85ha, BIKEOHST
12 0.67Tha RILOTEL 72 o T B, ZhHIZ P F= VX D L/SWETH B,

A b =TT Y HROTHADRERITIZE F K= YbicICiT 32, IEAREE—BEA THIRRERE
127 LA 1.16mm PSR 5 U7 b o A3 EHARD E IR ER & BRI E 2 - TV 5B, HLTE
BASKIT 72 %13 & FRRIEII I 72 BEANH DI B B, SMABENEEN S » THHICHED bR,
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FH6BRK R bw—TwYRKoBBRREEORERT K

Table 68. Bole surface of E. white pine stand and its relating
to the annual mean growth.

NZ £ X NMZ =N 7. 5
e |k ow | o F | MOE |y | eewm [TTOREE 4y
Plot Age d.b.h. ’ height Tree Bole surface| growth S
) (em) (m) (S) (ha)l ~ 4v ' (mm)
3 30.5 18.9 14.5 1,460 0.889 10.26 | 1.15
3 30.5 19.9 15.0 1,040 9.705 8.16 | 1.16
2 30.5 |. 20.0" 15.0 1,410 0.959 11.27 | 1.21
2 30.5 21.4 15.7 840 0.640 7.6 | 1.23 (119
2 3.5 | 22.2° 16.0 1,120 0.901 11.07 | 1.27
3 39 23.9 16.7 1,030 0.925 10.41 | 1.13
1 30.5 23.8 16.9 700 0.638 7.94 | 1.28
2 39 25.5" 18.6 840 0.903 9.84 | 1.12
3 44 | 25.6 18.7 990 1.076 10.95 |. 1.02
2 a | 2.6 19,0 830 0.951 10.31 | 1.2 (1Y
2 41 v 28.6 19.5 590 0.746 9.26 | 1.28
1 41 ' 29.7 18.9 700 0.891 10.38 |.1.20
3 51 1 30.1 20.7 690 0.976 9.60 | 0.98
2 44 30.5 20.4 590 0.832 9.26 | 1.15
2 44 ; 30.8 20.4 550 0.783 8.92 | 1.17
1 41 A 31.8 19.1 530 0.717 8.63 | 1.24 y1.12
1 51 = 35.8 - 22.1 530 0.934 9.84 | 1.09
1 44 33.1 20.5 530 0.815 9.22 | 1.17
2 51 : 33.6 " 11.8 550 0.913 9.37 | 1.06
A ' Mean _ ) 1.16

B. % & # &
HIBELEROIBIC X > THITE 69 KD X 5 I FNERFRIT 22.5~13.5% NFET, FE<
YHEIYLNTHS, EROERBREGIRBIBEEANE VL 1 ~ 280 EiER R L, F7-FHEN
FEOOER Rbu—T Y HROBFAEESH

Table 69. Tree distribution to d.b.h. of E. white pine stand.
Plot area=3RERHEFE =0.1ha

Bk H1 Plot 2 2 2 2
P s Age 30.5 41 44 52

. Y . e . H 4 i ji 2 3 ﬁz 44 Eﬁ ﬁi 1&,
fi{%8i + #2 Thinning period F?Se{fj?)r_iﬁ FﬁﬁA?tze:ﬁ FE]]3e1forHeu Fl o FAfter

PN #, Trees 141 84 83 59 55 55

HEER d.b.h. Range(cm) | 10~32 10~32 14~40 18~40 20~42 22~44

I ¥ & Mean d.b.h.(cm) 20.1 21.6 26.7 28.6 31.1 34.0
Eé%% S.D. of d. (em) | 4.53 4.11 5.52 4.58 4.57 4.57
77~

%El%gc C.V. of d. (%) 22.52 19.03 20.67 16.94 14.49 13.46
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TR 2 b v o — T =
Table 70. Tree distribution to
Plot 2 3 H 2 3 %
4 Area 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.2
i Age 30.5 30.5 39.0 |  44.0
B £ W @m | EME £ W @ B A
: .(;n)‘ Measure Calculate Measure Calculate
10 | 2 | L2 2 ‘
12 | 1 1 b2 8 ,
14 |, 20 7 L 27 21 1 3 1
16 | 13 13 .26 35 4 3 4
18 | 24 25 49 43 . 3 4 7 10
0 | 18 43 43 7. 19 | 26 | 17
2 | 18 17 .35 36 1 10 | 21 24
24 |, 17 18 3 26 16 8 24 28
26 |y 1| 4 15 16 8 ol 1z 2
8 |t s 1 6 9 12 1 28 | . 24
3 | 4 | 4 4 1 10 21 | 19
2 | 1 C 2 4 13| 17 |, 13
3¢ | : : : sif s | 10 8
36 | ‘ . 3| 4| s
B8 | ‘ ; E 1 1|3
0 | , * : i 1
2 | ‘ “ : 1| 1
44
46
it 141 106 245 245 84 101 185 185
‘Mean 20.0 19.9 25.5 25.7
d.b.h.
, 5% 7=
# Note N=245-€-% N=185+e"

KICRBIE LR > ERIFIIPEWEL RT3, Thbb, BEENTSE 21.6cm OHFNER
FR¥0T 19.03% TH B8, FEHE 3. lcm OHSTIE 14.49% & 720, BEICESL R LIENWERDE
EDDRNEEO L NI ENOKICHB T LERL TV S,

A bu =7 Y ROBEERFRSHEROBE RIHT 5 LE 0RO X HCRT Y v BISTH 25 FEH
RIZ & > TERFHBECHEB L T B, KTV VEROmMP5 ~7OEL 250X TPHROKE B8 LT
BoYinZ LERmdThNThH 5,

Z b ng:;? YN ﬁrﬁ%ﬂﬁ%&ﬁ%h RN X 52 FHRZ 25.5cm, T 18.6m WO B Tik =

25.75¢™ & +1.3 ThBH, PIE35.8cm, TIIH 22.1m WAOHSTIE ¥=26.97¢"  +1.3 &
oTB, TOHBNL N FvYHERERVR, HROD—TRIRLBN L) TH B,
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YooK o #H* S E
d.b.h. of E. white pine stand.

3 2 1 # 1 2 i
0.1 | . o.1 0.1 0.3 0.3 0.1 0.1 0.2 " 0.2
51 44 44 44 51
%= pi| & i EME 3 b ] & HOEE
Measure Calculate Measure Calculate
1 1
1 1 2
3 2 5 10
6 3 1 10 1 1 1
6 3 3 12 13 1 1
5 6 5 16 22 3 3 6 5
8 9 8 25 30 9 9 10
8 7 21 36 34 5 4 9 16
10 9 11 30 32 18 6 24 21
9 10 8 27 25 13 8 21 21
8 5 5 18 16 7 7 14 16
4 3 2 9 9 3 9 12 10
1 1 2 5 3 6 9 5
1 3 1 1
1 1 1 1
1 1
71 59 70 202 202 53 55 108 108
29.9 30.5 29.7 33.1 33.6
71‘
N=101+e-"—7+504( %) N=54+¢(x)

C. AbO—-T7TYMHDEER

1D BE, B, BEHmE

2 b u—7 = ke BIERER 51 E4LEO FE 21.6m T, O RRFEERZFIIRNLSIC H=
ORI S FI0S PR ORSR, b FYHK No. 1 ORELERLTL S
51 EAENMHA OIWRER 33.3cm T, ZTORKMEBIAH 12RNO LI D=5750108(a2—0) F
§§K?:§¢§?_L4mﬁﬁﬁwézkﬁﬁg,}Fvy%}%.llD%MﬁﬁEﬁEﬂ?béo
SRR R R RV LEBBOBRWHS L, BIRAIZRV L 2 GEWERICKRITE, Mk#Eo
WA BROIOE =gy as MEMONSE C=gorige o OMEHB2E
RTE, 51 EAETHRTIZ 45.3m?2, %A TIL55.5m? LEHEEhS, ZhiHROER L EROWIEH

CHET B0, FRRO L 5125 %RAOERELEL T2 L0 T, 51FADRBIIREROBTENIT 42.5
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Table 71. Height to d.b.h. of E. white pine stand.
Plot 1 1
#H H Age 44 51
= 4 £ 3 E 3 OE & £ W & H
i 19 [} & Measure pCalculate Measure nCalculate
d.b.h. (em) (m) Hi (m) (m) Hy  (m)
16 14.8 15.3
;18 17.7 16.3
© 20 17.4 17.1
22 17.5 17.9
24 18.3 18.5
26 .18.4 19.0 19.7 19.9
28 19.2 19.5 20.9 20.6
! 30 19.5 19.9 21.8 21.1
32 20.3 20.3 21.3 21.6
34 21.0 20.6 21.6 22.1
36 22.0 20.9 22.6 22.5
38 22.4 22.9
40 23.0 23.2
42 24.0 23.6
. 44 24.0 23.8
g% Mean d.b.h.(cm) 25.5 | 35.8
SZH%  Mean height (m) 18.6 22.1
, : a =25.75 a =26.97
& Note: H { Hs:=
B Notei Hiy y _g 798 2 { b =12.097
: 5
H=d€_7+1.3
F 72K RAbu—F<YHOERERRELBERE
Table 72. Growth of d.b.h. and height of E. white pine stand.
5 i M & B & d.b.h. (cm) Bt % Height (m)
Age £ W & 7 & £ W & 7t &
Measure Calculate Measure * Calculate
30.5 21.7 22.2 15.9 15.8
39 26,4 27.1 18.0 18.5
41 30,2 28.2 19.3 19.1
44 30.5 29.9 20.0 19.9
51 33.3 33.3 21.6 21.5
_ x?

' #%% Note Formula: D

1.4

H

a2

©0.0108(**—9)+0.834( * —3)+8.5

T 0.02574°+0.846 * +10.5
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E73k Abu—F=YKoMEEEERE
Table 73. Growth of basal area of E. white pine stand.

* i f f% ®i Before thinning (m?) Ml fk # After thinning (m?)
Age it EE 3 i OEE
% P fE Measure Caleulate £ B fE Measure Calculate
30.5 42.4 44.9 47.0 42.1 31.83 31.7 33.1 32.0
39 44.7 46.4 47.3 47 .4 38.6
41 49.5 47.9 50.2 39.0 41.2 39.9
44 55.1 52.0 42.9 46.2 41.7
51 51.4 53.0 53.1 55.5 ' 45.3
F 1 - *=7 -__*=9
ormula Y =0.0114x +0.21 Y =0.0125% +0.25

m? EHBIENTE D, ZOWEERRIIAFTENEDLVOTE F=YHI D L/NEVEE 2T
5,

2) H o REKERE

No. 1 FERBEEN S - &b X<, No. 3 BIAKRENERADS D > TREARRY S > TWoH, 454
D« KEADBRRIIFE T4RKNE HIT No. 1 TiZ99%, No. 2 13 95%, No. 3 iX84% T, Zm

: 4 S 2800 LT —
?i&ig)f%ﬂuﬁhﬁoi No. 1 Tk »= 172'85+0'00066x2 TROTILHNTE, No. 2k Y=557
P, < = x— = > G T DIBAER
To.o01a7x > No. 3 TH y=foomooe ELTR AT L TES. ZORKHEE No. 1,
2 TRMITYIDLRAETH S,

3 MWK R

Z k=T VMO EHRAOE ML 51 FE4ET No. 1, 2, 3 Tk FhFN 502, 478, 474m?d k72
Y, EbDTHEALRHBERELZ LTS,

B4R Rbr—FwYHod  KEKRZE
Table 74. Mixed percent of middle and large d.b.h. classes of E. white pine stand.

= B 1 Plot 1 2 3
s - 8 Fo, S kg A (L B R arm (L0 B s
el Before or |Volume| Percent|Calcula-| Volume| Percent |Calcula-| Volume| Percent [Calcula-
Age after of m.l.| of m.l. te | of m.l.|of m.l. te [of m.l.[of m.l. te
thinning | (o) () (L (] Bl (| (m®) (%M (%)
30.5 |[f{XAliBefore] 128.4 38.1 98.7 28.7 21.6 7.0
Bfki% After | 119.4| 49.3 49.7 78.7 33.8 33.8 21.6 8.9 9.8
39 |RIfkAiBefore] 350.0| 88.3 254.4 | 66.3 240.6 |  61.0
R After | 359.4| 90.7| 80.6| 250.5| 65.9| 64.7| 240.6| 62.2| 42.7
41 |ffkAiiBeforel 395.5 93.0 324.8 76.8
ikt After | 349.9 96.9 88.7 | 310.2 89.6 75.1
44 402.0 | 99.1 37.9| 93.2 318.0| 66.0| 61.8
44 374.2| 95.3| 93.2| 324.0| 83.1
51 501.6 | 100.0 | 100.0| 474.4| 99.3 421,11 88.0| 88.4
2_ x2— X —
BE|  Formula: Mi=Trsroag | Mmoo | Moo 105
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AR 1 EIH R HEETH 20, ToROEMEL RFThE, 51 EENEHBRMO R
FhZEh 266, 275, 204m® & 72 o7,

HINHIE No. 1, 2, 3 TERENTE8, 753, 678m°T, &HOETHRERR 15.1, 14.8, 13.3m?
Tho ' ‘ -

2 b r—T Y HOSBEOREE HTREHBR TFHIT 31, 60 EETESE06em L5, HE,
B 0 BHERIIEIE 60 £, ST LNRMRIRO S 2 R 30cm LTS 42 EAETELE
BNB. LIEBoTAbu—F eI s IV RKSERHOBELEL 5 LN TES,

i, FHEE 2 hENERIRCE U TS & RO TR HRE L THEAMB R R, %
B E R U TERAMEEEH L, BHR b ERBEICS T TEHR L o BAMBO R KT, 60
(O ITHEE EHAIL 577m?, RBUTHEE 857m° & BB TKIBRV TS 5.

0 BHROMERE L PERE

%bn—jvvﬁmﬁﬁﬁﬁﬁm%miol5K%$$ﬁ%ﬁ§bvuﬁﬁﬂ%a@9,$ﬁﬁ§§
N2ELETHBH, RREM4~51FRIEIESmy FEELTETL, 12.2~13.7m? L% 5 T35, HEE
FREERIL 35 R 320m® DT TIL 6 %P TH B4, Bollid 2.93% PRIHTETLTWS, 0k
5 REEREROE TR, BHESLEEDR b v —F < RO MHRERRES 0 SIGEN FRICEE
FTBZ LRI pRbND, REEHADEFHRERL 9.5m?, RO F£FHKERT 14.7Tm® TH
B, ' : ‘

TH - R (1956) ik, R bue—T<URNEREL b OEFROBBRAEERL 0.9~1.0m? &
EhTWBNT, 13~19m3DAEFEICIE 14~20 b Y RADEELVEL LE Y. At r—FvYHn 1ha
Wi ) oAZEERITH » X 18~20 1>, BURGER (1929) iX16~20 h v & LTW3B A, Atk dE
13 14~20 b ¥ EHEEL TKERV,

FEBR A br—TvY NAIHROBHBEOFTIRE L EERE

Table 75. Annual mean volume growth and current growth of E. w. pine stand.

i . mEEEC
ZALE 2 N FTSN EERER EERER AR E =R EERKEE
i k=2 A Ann. mean Ann. current Growing percent Ann. current

Plot ge growth growth gp ‘| growth (+dead

() (m*) (m®)| - (%) stem) (m?)
30.5 7.93
19.28 6.04
39 10.15
1 16.19 4.14
44 9.23
13.69 3.02
51 9.84
30.5 7.64
18.85 6.11
39 9.74
21.44 5.34
2 41 8.44 2042 5 4
44 8% 12.19 2.80
51 9.37 : :
80-5 .o 818 19.04 6.05 9.9
3 % 10.21 15.67 3.67 o
4 9-16 12.69 2.97 3
51 C o 9.47 : : 13.40
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D. EREHMEMEKELE

Abu—TwYVOHEITIZLAL L bRV, A bu—F 2 Y ROSKEDR, BEZHTTELLLITE
Ao, FIBMGIE 5L A, FIGE 30cm PSAT, TCRBEEREICEL TV B, RREHET
XN oo, HOK « B - EARENECHKE BB - T, A -7 YHENOEBTEHFS2VIRE
KbotehbTHs5. ’ : -

AL =TT YRORRIYFFEREOEREERB L BUTAYY, Z7v¥V Y, AhdA457
V. FHAVIRUSE, IAFF, VEUAY, AUHTI, YATOHARER, BEBB-TH
Bo HIROATHIZHARZ L, AV F, 7y XV Y REOEBENA LN, RAKORE LIAEERICHE
SNTNB, LRLERBOR b e —F <V ICBEERD - Th, ZORARKKEEICITS 2 - THY
PEET ST LIEEBTHS 5, ’

VI 143V ALK

izﬁ%:f4vvm74ﬂ%mwwza4m6%t%mf,xﬁuitvnyyvv,fvvw3v
Y, BTT R HT Y R EEMOAED DV IIF RS D B 74 <Y DAAOBERR TSRO 3 5
v ETEALRE 44°, FERTIR46° DU T, FEHKIRIZ5°C UToM#E ©h 525 BT Eihic it
NRBLPRYERIZL > TV, o

TA=Y OEKEOKEEERICESE, 172V ) LEOMFS 1 BME LR, BEHLELE
RIETRY, 7A=Y’ BETRIERCLMHAEZERL T AN THERE 2 YTV
DHEHIT B L, A TR 800~1,000m WOEFOBHIC LB L LTEXBRE. S A=YD
BE L BHKRIERIOEENEL, ThRFROBRENDVRVEREEZ bhS, HEFCZVLTES
L= VEHT Y LD SRR I B IR T 500, BEROWES 502\, 28RO
iR 55 LBBOULHBRHET ) 2/ LTIV I V0o Z5HEZZ 5L,

ERITOERFOENICIIER 10 Fic BHIRERY THESAALRSER L2 160 FENS <Y
BhB. LrLEKRO B TEE SN0 RBRILEZ 525 T, /MEEFHICITIAN 40 F2 5 ITHER
LIcl W ATHA S 5o BALLEHRIS 0 EA BFEMS SE EHIC X RIERY2 b BRSIcER Lz
FA=IMRHBOND . BIRRBRMAICIZIKIE 3 ~ 4 TR L7127 A =Y ATHRH 5%, SIHHEN LD
215 BRETHEEEL, 41 HHEEMO b OIZIEE 2 RADRET 50T, IUERRH» BRI LI,

A. T4 TIYMDIKE & itk

FASTVR=RYH STV THENSRP LIZIFEARICH T, BLBELARNT, Wo 2 HHED
BETRAVAEBDbIEY, ZOBRBEWE—ES 5V ICEL TR - 2. ZORERBERETUL
FI6RNELES,

Btk : No. 1, 2 & 1 ERERIIIEF 10 48, 21 FEETITR > TW5EN, RRBBERITH 72N TK
EHIN O ZOBBEORE KE S HBHHT No. 1 1193074, 80m®, No. 2 137204, 50m? Huhk
HES hice ‘

%2@ﬁ&ﬁwﬁéma%vrm.Lu$&mwﬁ%,ﬁﬁmwe%,ML2M$&0%J%,H
i 21.2% R LTz, H3EEIR0FED L F No. 1 13RO 15.9%, N 13.8% %, No. 2
AR 15.9%, HHED 13.8% R BIR LIz, 47 EENHEMHDE 1ha i No. 1 (X 6104, 279m?,
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Table 76. Growing stock and
i P 7S K Growing stock
Plot
wrm| T Pl ymae|ra s BT
Division Age Mean d.b.h.| Mean height Tree Basal area Volume
(cm) (m) (m?) (m?)
1 33 19.2 15.9 760 16.16 174
36 20.5 16.6 760 25.10 202
0% 40.5 23.2 17.6 610 26.19 220
47 25. 18.9 610 31.19 279
2 33 18.4 15.8 930 25.08 191
36 19.6 15.9 880 26.97 228
40% 40.5 21.9. 17.6 740 28.44 243
47 23.1 19.0 740 34.05 308
3 36 21. 18.2 700 25.60 226
413 40.5 22, 18.4 700 29.53 253
47 24. 19.0 700 33.11 300

No. 2 1% 740 &%, 308m?® DT L2 - T B,

No. 3 F=y =Y L OREWEERT 5AMT, REIFHRICT S vy ZRELIY, ZOLFILE
WOT, SAIYDEETBHLIA LR o7, 21 FAND L ELTBARLEBRAZERL, 6EELETE2MH
itk LTHEN =S =Y 280 THREM 11.2%, MED 11.1% 2R L, BIE47 E4£T700 4, 300
m3 ORTER>TVB, TYIVRIFTTILLOEELHEDN - DREIBL 2B L0ONEL, HEFE
#5.5cm, FHHE5.5m, 604, 0.7m® RTBIEGETIRET, BXAOHELZEL Th 2N,

1) d/D, v/t

P A HOBBEAE O X 5 iz Blbh T kg BHT 579 d/D, v/t, 8/G DHRERD L5
7TRNLX ST, No. 1, 2 ®» d/D, FTibbEEARNSTYABEN T 0.82~0.91, F#0.88 T,
FMRARBM EMAREN K. d/ D2 12 0.77~0.89, Ft50.84 Th 3,

BEBITR SA~Y¥KD d/D, v/t + &/G

Table 77. d/D, v/t and &/G of larch stand.

F B m g | BBEEE | mpw | PEER | WEE
Mean d.b.h. (cm) Irﬁf‘lex. of Thinning percent Ir};glex‘ of Thinning

B thinning thinning percent

PR | &tk | Fhok x|\ M R
Age Remove| Total | Main 4 d Trees |Volume L L £
D, D v t G

d D, D, t (%) v (%) (%)
33 14.8 18.0 19.2 0.822 0.771 29.6 18.8 1.58 0.63 20.4
33 16.3 17.5 18.4 0.931 0.886 28.1 21.2 1.32 0.76 21.7
40.5 19.2 22.4 23.2 0.857 0.828 19.7 13.8 1.43 0.70 14.6
40.5 19.9 21.9 22.7 0.909 0.884 15.9 13.8 1.16 0.87 13.4
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yield of Kuril larch stand.
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Area=THf= 1ha¥y/= V #5, Planted year=HE#HKFK=1915

& % A Removed tree ¥ 6 P Total yield
FEXERER = FERHREE
Ann. mean A = Volume Suﬁ T)if %olajme ﬁVolume Ann. mean
growth Tree growth
(m? (m?) (m?) (m?) (m?)
(930) (80) (80)
5.27 320 40 120 294 8.91
5.61 120 322 8.94
5.43 150 37 157 377 9.38
5.94 157 436 9.28
(720) (50) (50)
5.79 370 52 102 293 8.88
6.33 10 3 105 332 9.22
6.00 140 39 143 387 9.56
6.55 143 452 9.61
(350) (40) (40)
6.28 82 29 69 295 8.19
6.25 69 322 7.95
6.38 69 269 7.85

o/t, Thbb BRI ARKEIRRO T 0.63~0.87, FH0.74 ThH5. Zhbx BAETI,
A=Y HRORBUILEAREEERSTBR L LN T, HEO LKL MK L TRREKE W23,

No. 3 /A =YHiz=y =Y L OFPREHED 72D EEREN = V' <V ZFEROLER 22 5 72D T,
SN LW A =Y O BOBHR & FICIRIB L 72 5 720 3OELEDORURLRHEAZ ED THE, ML
11%BOFENHRE L 725 TV B,

2) Cw/D, Cy/H

7A=Y DERZOBEREEE RN Cw/D FE 8 EN L 912 15.5~18.9, F¥516.9 T, MK
BOKDTIH 8RN TH D, BN A VII P F>Y D MARESRTRE LIS FENEL 25, 74
=YD 1 ha Y7z Y FHIARARE N1 B L URHREOSIASE N BRATLLOHND,

N‘—(o iggp )2 0 110590)2

Co/H, TEZAWEEBOBEEMES®EO LR, C/H i%19.0~24.7, ¥#522.0 T, MEROKIT
X3S, ThEEEEOLICRETS LY 21.1, MEkE2.10EERY, SIAREE 25 HHTTF
R L 0 I REIGEC BRI BT 545 S hEB#0 S f wvicion LT 25 & 3ERK. 22 2 PHE
BREFTRETHS Do ZOEHEE M F < YHOT18.9 1T~ T 112 FNET, 1ha Y b HGEK
B NFC&ﬁﬁ%%ﬁgz,ﬁ&%®$ﬁﬂ.M=Gfﬁﬁga@§2f$b%huEE%%E§Kt

ST BHAE Nz—(WZH) LB,

3) AR L
F A~ HOSABIER b E Y OREgOBERE N=(5arT
12 0.67~0.98, F#50.71 5T, MEOREBIXEN.

Na2=

100

1x41) CHST

BTIRNE D
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18K S A=Y Mo Cw/D L C/H
Table 78. Cw/D and Cs/H of K. larch stand.

FEE & x| 10 Cw | By | __10 Co o

d.b.h. Tree n D Mean height| v0.8667 Hu Hr
D (cm) n (Cw) (m) (%) Hx (m)| (Cs) (m) (%) (%)
17.5 1,300 2.75 15.7 15.6 | = 2.97 19.0 18.2
18.0 1,080 3.03 " 16.8 15.7 3.27 20.8 20.0
18.4 930 3.28 17.8 15.8 3.52 22.3 21.4
19.2 " 760 3.63 18.9 15.9 3.90 24.5 23.5
20.5 760 3.63 17.7 16.6 3.90 23.5 | 22.6
21.2 " 760 4.63 17.1 | 18.2 . 3.9 21.4 20.5
21.2 700 3.78 17.8 18.3 " 4.08 22,3 21.4
21.2 782 3,58 18.3 18.3 3.84 21.0 20.2
21.9 740 3,68 16.8 17.6 3.95 22.4 21.5
21.9 880 3,37 15.4 17.6 3.62 20.6 19.8
22.4 760 3.63 16.2 17.4 3.90 22.4 21.5
22.7 © 700 3.78 16.7 18.4 4.08 22.2 21.3
23.1 740 3.68 15.9 19.0 3.95 20.8 20.0
23.2 610 4.05 17.5 17.6 4.35 24.7 23.7
24.4 700 3.78 15.5 19.0 4.08 21.5 20.4
25.3 610 4.05 16.0 18.9 4.35 23.0 22.1

¥ Mean 16.9 22.0 21.1

Note : Hx=Mean height.
Hr=Upper height.

FBIOR TAYHOFEL P 7Y HOILARED H#E
Table 79. Tree number of K. larch related to Sachalin’s fir stand.

Ty g | A K "
Mean d.b.h. Tree N
(cm) n/1ha (&)
17.5 1,300 0.886 F R YO BHREZ D
18.0 1,080 0.771
19.2 760 0.583 SAFELE
100 2
21.2 760 0.666 Nl_(O.Ix-l'l)
2.9 880 0806 N;=Tree number after thinning of
21.9 740 0.641 Sach. fir stand.
22.4 760 0.719
23.1 740 0.690 FENIAARK
23.2 610 0.605 N=1.1XN; ¢T3
24.4 700 0.745 N = Average tree number of Sach.
25.3 610 0.684 fir stand.
0.708
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Table 80. Tree numbers to mean d.b.h. of K. larch stand.

RAEAT % 72 ARBEDO R & W HRSY R F 7o IXSIAREE D D i bksy
Closed stand to the before thinning After thinning to the closed stand
T B e | pome | srmm I E| e | ram | e
d.b.h. Measure Calculate | Calculate d.b.h. Measure Calculate | Calculate
(em)l N &) N Ns (em)l N B Ns Ny
17.5 1,300 1,488 1,075 18.4 930 888 853
18.0 1,080 1,386 | 1,037 ~19.2 760 823 809
21.9 880 883 - | 809 21.2 700 702 716
22.4 760 808 786 21.9 740 660 688
23.1 740 751 756 23.2 610 600 641

24.4 700 659 - | 705 .
25.3 610 605 - 673
2 2
W o= Formula : N‘:(—O.ITIJ?S—O.E Ns=(’%

Note N2=40.740x-1.27 N4=231.0685-1.234

7 A 7Y HOMBEENARILE 80 RO & 512, REWEREATHRIC 2 KB 1l Bk THoARi
SWTIE N1=31.068x-1-24, FEAEKFOMIITIV LTIk N2=40.7405-+27 L LT KiE&L kpBpz L

WTEB, OAKE -2 5 MR THIT 5 L MEEoRE V=G o) - kAo

#3502 No=(Gmmro i) » ¥ Ne=(Gooegr) KE-TbiwainTas, /4
YN L) R TEREOBDE KL MBI EROFIEH LT, FREROAEIHEN X
SIHIRBEORE D 7~ 8 %AEERS Lickst N=(g mvro) > 218 N=(5aeror)
DR BB LI AR E BEARL T208BEYTHS 5,

O N E R o

T A=Y 36~47 FEEOWEIIE 81 KN L HIC 25.1~34.1m? T, FE{k#EiT 25~26m? DEL 2
%o WiEfRO MR 12~26% AT, HAMEERLY LRPRERETTEND, F FvYHoR
BB Zh & FUERT 30~45m? T 51 oFR BBEN D RWT A =320 2/3 nfEL i
5> TWh, \

MESTERE — DN TR L RO X 512 1.00~1.10, FH1.028 L5, ZOf, 1+(%)
2o, BROLERAE 15.6% BRDO b, 74 < YHIERNOSRNEN HBHD 2w LERL T
Bo 74 KOWEBEREMSICHET 510 — DN I LOBAAERL TR L TF
%o '

5 #M#® K EH

BRREEISIABESDRVOT, E8ERNE I FeYMic LB LdiY) MhEWELRD,
BB OIS i 0.53~0.56ha, FEIRATOMS Tik 0.65~0.80ha, £F#0.66ha T, b F<YHNEY
0.905ha iz H5 & 0.73 {5 TH 5.

B. JARYMOMRAHEE

1) BEIAES A

MBI D FAALE 83 RN L HDERT Y VB TREN, mOfEiX2.0~3.0 Th s, FHE
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Table 81. Basal area of K. larch stand and its relating to Z d*n.
ow | MO | R | MR | T, ¢ [EEPEREX
ean d.b.h. Tree Basal area 4 ¢ ey 4b.h.
Age D (em) n B 6 @) G (m?) %)
33 17.5 1,300 32.05 31.27 1.025 15.8
33 18.0 1,080 28.17 27.48 1.025 15.8
33 18.4 930 25.08 24.73 1.014 11.9
33 19.2 760 22.44 22.04 1.018 13.4
36 20.5 760 25.10 25.08 1.001 10.4
36 19.6 880 26.97 26.60 1.014 11.9
36 21.2 700 25.60 24,71 1.036 19.0
40 21.9 740 28.44 27.88 1.020 14.2
40 22.4 760 30.65 29.95 1.023 15.3
40 22.7 700 29.53 28.33 1.022 14.8
47 23.1 740 34.05 31.01 1.098 31.3
39.5 23.2 610 26.19 25.79 1.015 12.3
47 24.4 700 33.11 32.73 1.012 10.8
47 25.3 610 31.19 30.67 1.017 13.0
15.0
ERE JSAVYROBBRRERL MHEKER L OBR
Table 82. Bole surface area of K. larch and its relating
to the annual mean volums growth.
7 3
W T om B | Eomom |k x| swmmm | MIOUER ) 47
Age Mean d.b.h. | Mean height Tree Bole surface growth
(em) (m) (€:) S (ha)l 4y (m?) (mm)
33 17.5 15.6 1,300 0.804 7.36 0.92
33 18.0 15.7 1,080 0.692 6.48 0.94
33 18.4 15.8 930 0.613 5.80 0.95
33 19.2 15.9 760 0.526 5.27 1.00
36 20.5 16.6 760 0.586 5.61 0.96
36 19.6 15.9 880 0.605 6.33 1.05
36 21.2 18.3 700 0.615 6.28 1.02
40.5 21.9 17.6 740 0.646 6.08 0.94
40.5 21.9 (7.6 880 0.769 7.14 0.93
40.5 22.4 17.4 760 0.671 6.41 0.96
40.5 22.7 18.4 700 0.662 6.26 0.94
47 23.1 19.0 740 0.736 6.56 0.89
40.5 23.2 17.6 610 0.564 5.56 0.99
47 24.4 19.0 700 0.735 6.38 0.87
47 25.3 18.9 610 0.661 5.94 0.90
0.96
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Table 83. Tree distribution to d.b.h. of K. larch stand.

H FE Area 0.1 0.1 0.2
mEEE 766(x) BXMm=2 135X m=3
dbh., - | EWME | F & @B | EWMME | F & HE | E/NME | F &5 @&
(em) Measure Calculate Measure Calculate Measure Calculate
10 1 1
12 3 3
14 16 11 9 13
16 22 24 18 25
18 27 30 30 25 4 7
:20 20 24 23 17 26 20
22 12 11 10 8 33 30
24 7 3 2 4 32 30
26 1 1 1 19 23
28 15 14
30 7 3 7
32 2
34 : 1
st Total 108 | 108 | 93 93 135 135
F5% (cm) " 18.0 18.4 ' 23.1
x
Mean d.b.h.| m=20K7 YV RIE 9OX-oret LT3,

m<
x!

Note : Poisson formula=# X ce-m

DRECHRTmOEINEVORERN B BHEIRVO L SO BEX—IZHNTHWEDTH
.

JA 2 YHIIE 84 RN X I KERO BBV RVO TERNOERFEAVTH D, T LI HRkENH
HIHBABBRES DO TERBEIIV 5 E 5/ 5T, No.1 0 33 FENRKAINOLRIFLK17.3
% IR 12.9% ICHD LT B, ¥ RERIREGIIIEA < DIES R, FEEIKICA BIEEIEW
fEL 75T, No. 1 TiZTFHE 18.0cm NERIRIK 17.3% HFHE 25.3cm T 11.2% I WAL T
%o

HR S AV HO KT HEE
Table 84. Tree distribution to d.b.h. of K. larch stand.

p oS s Age 33 33 40 47
;N ¥ Tree 108 76 61 61
d”ﬁ.ﬁﬁfﬁ rzfﬁéne) 10~24 14~24 20~28 20~32
ﬁean;d.%.}f.cm) 18.0 19.2 23.2 25.3
Es%mifféﬁ%(cm) 3.10 2.49 2.71 2.96
CE%O)%%{T,%(%) 17.28 12.94 11.74 11.17
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Table 85. Height to d.b.h. of Kuril larch stand.
Plot 1 1
R Age 36 47
" £ W & F £ W & 7
I=ER d.b.h. (cm) Measure Calculate Measure Calculate
(m) Hi (m) (m) Hy (m)
14 14.8 14.9
16 15.5 15.7
18 16.5 16.3
20 16.8 16.8 18.0 18.1
22 17.2 17.3 18.5 18.5
24 17.6 17.6 18.9 18.9
26 17.9 18.0 19.2 19.2
28 19.0 19.4
30 19.9 19.7
32 20.0 19.9
EHE Mean d.b.h.(cm) 20.5 25.3
~ E¥59%  Mean height (m) 16.6 18.9
. ) 2140 2.408
“# Note &3 Formula: H:=21.29¢" = +1.3 H:=22.16e” = +1.3
2) B & B R

7A=Y ROBBEBIE—AIC H=ace s +1.3 TRFTE B, 58580 L 5ICTHE 20cm 036
EANSTE, TORDaIE21.29, bIX2.74Th Y, FHE Mem OKSITILa ik 22.16, bk 2.406
TH5, TOMEIXF FYHROFHE 20cm O @ H221.99, bA57.034, FEHE26cmd @ H224.04, b
798.089 1CHAB & b IEL URSWET, 0 bRVARBME TS, TabbIA <YMt
DREIPNT, BIRHRIPZNT, EREROD Y KHENMENZ L ERLTVWS, '

C. TAIYHDBE ’

D #¥HE, WRER HEEogRE

AT ERED T A~V HOBEIE 19.1m ©, EOREREILE 8 %0 X 5 1c,

R I YMHOBERE L WRERRE

x2

H=034x210.58x 1 13

Table 86. Growth of height and d.b.h. of K. larch stand.
B ® M & Height growth MEERME  d.b.h. growth
ROy @ #om £ B & 3
Age Measure Calculate Measure Calculate
(m) (m) ] (em) (em)
33 15.8 15.7 18.8 18.6
36 16.6 16.6 20.1 20.4
40.5 17.6 17.8 22.6 22.0
47 19.0 19.1 24.2 24.4
x2 . x2
Formula H=—5 53x"%0.582+ 13 D=5 o8z =9)+0.8(x —»+12 10
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Table 87. Growth of basal area of K. larch stand.

B & W | &  Basal area
G T A X HE X R R %
* s Closed stard -to. hefore thinning After thinning to closed stand
Age £ B E FOE | £ W & EL -
Measure Calculate Measure Calculate
(m?) & (m?) (m?) & (m?)
33 25.08 25.10 22.44 22,34
36 26.97 27.08 25.10 24.48
40.5 29.46 29.76 26.19 27.39
47 34.05 33.18 31.19 31.17
F 1 - *=7 - *=9
ormula £1=70.013x+0.54 07 £2=75.01052+0.725
DR TRODTZENTE S,

x2

47 EAEOELEERIT 24.3cm T, RERBIZEHBENL S D= 0.018(x=19) 0,80z —3)

_—I_E—I.O EBRTKRKBR,

P B OB SABE D RSB OMTITERIR RIS 87 KO X 91 6= 510ar T 975
RUEMIO S B R RS OBTRRER  fr=ggang s —0-7 TR® BT LATTE, ARRUC LT
AT 31.17m?, I 33.18m? LEH S H, PIREE LA L OWERNL 5 %0OW, FLH
BHT, ZREH29.6m? L 34.9m? LEETE 3,

PEAXE AWT 50 EEORIE, WRER, WEELHEET 512, 19.7m, 25.5cm, 32.8m? L7253,

2) - KEKRRRR

7A=Y DEKRREITBENOT, No. 1, 2 TIE 32 EAPICHEKRIC #ERT 5 b0 4ET T, No.
3 TV TV OEERRS D YMIFINEL , BEE 5152 L2 EAREE Lo THER~0E
RER D 24 EENINTH 5 T2

e RBARRRITZNOHREFICMHOT No. 1, 2 TIRE RN X 51T 47 FE T 55% NIMEL,

BEK S A Y HoP - RERERXRE
Table 88. Mixed percent of middle and large d.b.h. classes of K. larch stand.

Ploe | F B | E W oG | B B E % #om
Age Measure Calculate Calculated formula
33 2.25 1.7 2.8
36 10.65 6.2 8.0 x —31
No. 1, 2 ym—
’ 40 20.1523.3 17.9 1.718—0.028 %
47 48.25 62.6 55.0
36 28.95 29.5 29.0 5
= x —31
No. 3 40 39.4 38.8 N TR T
47 56.8 57.0
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No. 3 IZRIETS7% Lz ol b DpREMBIL, BIETIX y=$§’1028x T, BETIR =
x—23 ’

0537—0.00247% CF L TRV 5 Th o

3D M E R E

T AT YMIISIABER D 2L, BA, BERRE bECO THEREVEM L 25 TW5, No. 1T
1 AT FEOHMBII MR 610 &, 279m?, BIHARRF 157m®, FULHE 436m® T, ZOEFHRERF
EHATIE5.94m?, HRUIVETIX 9.28m® Th B, No. 2 iF 47 FATEMHATI0AE, 308m?, FETFHHL
R 6.56m®, FHORRF 143m® 2 I KRN 452m?, FEFIIRER 9.62m° TH S, No. 3 k=
VY L OREIWERIET, 4T 4TI A=Y 100, =y ~YHEA 60 A, HilE300m®, £FY
FRER 6.38m3, FIRARE 69m3 & Nx 7-HRINAIE 369m3, Z MEEFHMERIL7.85m® T, BIFEIC
KR TERAR D RN T ESERNELE 725 T3, ‘

FA=IMOBHIE =R DT TYNL 9T 35 EALTIT, ISFEFEHEN 20cm WA TH B, T
£ 30cm 0L &G L THIISIE 66 AR L R Y, =AUV ITIVIREKARD L BERSHR
Ve ->TNWB,

4) BHEOBERRL THRE

7A=Y ROEERRITE 89 KD X 91T 38 FAEMBAEA T 13m?® WA T, FRRED 2 fFich T
3%, Bilti: 8.9m® PAMNC BB L T 5, HONRBRERIE 38 4, HFE230m® WD TIX5.7% Th
B, BT 3.4% L7325 TWh, 47T EADFH U EEYMERIL 6.3m® ThD, LTS/ A~<
Y HOPRERERRS O RLEVBRICH 5 b0 L Bbh B, '

BT DEERI=FRHTIYEI—my RHFIYTIE—RITE ~1BL L ERTVWENT, &
OHOEERD 10 P WAL RS H, TOEEREROEENTDITE 1Y NEEL F P OERH
OFTEERERT 0.83m3 P L2 D, ZOEE FEROATEE ¥ 5 <Y 0 4RER 0.65~1.5m3 DRNICALT 3
fET, KiER2VWTHA 5,

HBIKR A<V ATKOBHBEDEFHRE L EFRE

Table 89. Annual mean volume growth and current growth of K. larch stand.

ZFay b B FEHREE E OE R E R & & =3
% = Age Ann. mean growth Ann. curr. growth Growing percent.
Plot GD) (m®) (m?®) S CD)
® 5.27 9.98 5.33
L % 5.61 12:08 5.63
40.5 5.57
4 5 o4 8.52 3.42
33 5.79
.| o o
40.5 6.08 ) '
47 6.55 9.31 3.38
36 6.28
3 40.5 6.33 6.20 2.59
47 6.8 7.22 2.60
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D. RAEH EMEKIEE

BRIO T A<V T =Y LRIT X D ICRAER, LKkBiie Y oLBEEE LTEF TS L0 T, HA
TRAEHT DI LBAWETH S, I A=Y OMHIEFEML LA 5 2 ENTE RV, MERTEEL
EWRBVTBEESL, TOTHIXZLALEEZ A FIH3ED, HEKETDTFH»E - BARESEELT
w3,

7A=Y OFERENBNIHERL V) BEhih, HEORELHZLELY, SHLECRAETHA
5

VI PFH&EAILM

FAME : YFFERERBRHEEEL, EVWARLS 50T, KR LHOENFIAN DI R
{BLEMRSNTRY, EEATIIHAEWO EURERSESST b T 5, HEHRCERKICET 51
HOBFRIZEPENR TN S, BFICAS LR VFEEcEREh TS,

ERERBRAKIC 331 B ¥ F 4= ATHIZKIE 3 £ b KE 4 FFIC bz - THRSh TV 5, ki
REHT, HEMEOKRTNREL, BEBHOMNHICIIAN BIITh 3REH L Bp BlolEEHEici#ERL
o NPT NN Y (N

Y FFEZREN BF B, Be B+32 5 EEMo Bp BHRCHAL, BEDAWEMRR IS
LY FAV I/ FRBLTEBTL TS, 5B L0050 BEKRBEL LT, Fe/¥x, AV 3HLL
LICER, REFEEHRTRETHS I,

A, YFHEROIUKRE & B

TFFERIL4HRIZS2NTEY, No. 1, 2i3RE» BE B+, No. 4 LREMT, FEELD
LHIRASMEL , No. 3 1ERLEL, TRIRFEMELT, BD BB TH D, 0L ) et vs
FEROLEEF LBHEWIZH2 D BERL TS,

No. 1, 2 ZYF 5 DA 1ha H7- D 1.333 4T, BFEENLERE TS YF v/ F0K
BRI LI, 36EENLE No. 1 i3 v/ %% 5T AKD 48.8%, HHED 41.5% & EHLL,
No. 2 Z4¥n 37.9%, #HHED 21.3% ORKE {Tholze TNHATEEN L E 7.2m® OREEARDER
£E%{FR o720 No. 3 {2 1ha 729 1.333 AnHEHKT, RENDHEYREFTRL, 0FENL ERET
BYFA U ZOKRERERE L, BEARETIEYFF TR 6304, 152m? 725 T3, F-TF
BIziRAET B ho RES & X AT 1.080 4, 217m? L7425 TW3, No. 4 (X 1ha %7 1,333 KNHE
HT, STHEEN L XY FFEIIAED 32.8%, MIED 22.3% &Mk, T RBALERT 250
50.0%, #1EM 58.7% &K LIze 46 FEABAETY FF E1L 3904, 147m?® Lip 5 7h%, o LEER %
Mz B & 167Tmd L7425 T B,

¥ F X ERRYUYORERALED PRVD, REOBEAIL XY FA AU/ XRED2EABRSIALTHE D
T, ThDEESDIIASEEEL 2T TR VA, BRIELI 2 RAZ—ISEE L TYF ¥ TH0 A
EOWTHIREZ BRI L LB S, PLED Y F 5 H0FRERBEILE 90 RITRLTWS,

1) d/D, v/t

Y FFEROBRN EVDBARL LT /D, v/t 8RFAT B LEIN RN L SIC d/D11%0.81~0.87,
SE30.83, d/D: 13¥#90.78 TH B, v/t 110.60~0.78, FH0.69 TH 5. ZDEENID LBARNL
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Table 90. Growing stock and yield
Plot I K 7S Growing stock
s | ME Ty a e owm [y | #
Division ge Mean d.b.h. | Mean height Tree Basal area Volume
(cm) (m) (m?) (m?)
. 36 21.4 20.9 430 16.17 142
40.5 24.0 21.2 410 19.25 196
3w 47 26.1 22.8 410 22.71 238
P 38.5 20.8 21.1 (30) 360 |(2.55) 13.76 (26) 131
40.5 21.5 21.6 (30) 360 |(2.55) 13.99 (26) 139
25 47 24.5 22.3 | (36) 340 |(2.76) 16.48 | (30) 169
3 41.5 15.9 16.2 (490) 790 [(8.07) 10.26 (55) 128
41F 48 18.1 18.9 (450) 630 [(8.79) 16.89 (65) 152
4 36 18.8 19.0 (30) 390 |(1.43) 11.06 (12) 97
40.5 21.1 20.0 (30) 390 |(1.72) 13.72 (15) 127
411% 46 22.0 20,9 | (30) 3% |(2.21) 15.17 | (20) 147
B O) RALZER, () 13k - Bk#EEA
TR Y F X EHOMKNDID L v/t
Table 91. d/D and v/t of M. ash stand.
#® B Ht  Plot 4 2 1
e B Age 36 39 36
AN EE Remove d 14.0 15.6 16.7
Aok ” Total D; 17.4 19.2 19.2
d.b.h. FEHA 4 Main tree D: 18.8 21.4 21.4
d/ Dy 0.81 0.81 0.87
d/D: 0.75 0.73 0.78
B ANA ¥ Remove ¢ 190 220 410
Tree
number AR v Total T 580 580 840
ti/T=t(%) 32.8 37.9 48.8
BtkARD# 5 Remove vy 27.6 38.8 86.4
AR ” Total Vs 124.1 170.2 228.1
Volume 2/ V =0 (%) 22.3 22.8 37.9
t/v 1.47 1.66 1.29
v/t 0.68 0.60 0.78
FEARD K EHFE Remove & 5.37 4.85 11.40
Basal area | £k z Total G 17.86 21.15 27.07
&81/G:=& (%) 30.2 23.0 42.1
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EE= 1hady7z D HAE, fEFFERK=Planted year=No. 1, 2: 19148k, No. 3: 1914, No. 4: 1915

[# % /K Removed tree #W M F Total yield
EXGRRRE B = FERREE
= R 7
Ann. mean #* % Volume Sum of vorume Volume Ann. mean
growth Tree growth
(m? (m?) (m?) (m?) (m?®)
3.94 ((900)) ((80) ((80) 80 222 6.16
4.84 18 3 83 279 6.89
5.06 83 321 6.83
3.40 ((850)) 230 (z8) 43 ((78) 121 (26) 278 7.22
3.43 121 (30) 286 7.06
3.60 20 7 128 (30) 327 6.96
(1.3) 3.08 ((400)) (200 (20) 20 (55) 203 4.89
(1.0) 3.17 (40) 160 17 37 (65) 254 5.29
(0.3) 2.69 ((8o0) 190 ((50)) 45 ((50) 95 (12) 204 5.67
(0.3) 3.14 95 (15) 237 5.85
(0.4) 3.20 95 (20) 262 5.70
2R ¥ F & & Mo Cw/D L Co/H
Table 92. Cw/D and Cs/H of M. ash stand.
M EE ot R BE E Cw 5 = Bt R BE HE C, c,
100 pas 100
—_ 1 —_—— H H.
d.b.h. Vo D Height 7o 5660 o T
D (em)| (Cw) (m) (%) (Hx) (m) (Co) (m) (%) (%)
15.7 3.56 22.7 16.0 3.82 23.9 22.9
18.1 3.98 22.0 18.9 4.28 22.6 21.7
18.8 3.90 26.9 19.0 5.44 28.6 27.5
21.1 5.06 24.0 20.0 5.44 27.2 26.1
21.2 5.27 24.9 20.9 5.18 24.8 23.8
21.4 4.82 22.5 20.9 5.44 26.0 25.0
21.5 5.27 24.5 21.2 5.31 25.0 24.0
22.0 5.06 23.0 21.3 5.66 26.6 25.5
24.0 4,94 20.6 21.6 5.66 26.2 25.2
24.5 5.42 22.1 22.3 5.83 26.1 25.1
26.1 4.94 18.9 22.8 5.31 23.3 22.4
S 22.9 25.5 24.5
Mean

1
Note : C Vo

100
Cor=

vV70.8667

TR LE=ZATER

H x=Mean height
Hr=Upper height

n = lha ¥l YA, SIARIHHEE
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IZEALZTRMKAWLEEN LBk Vw2 L2 TE2Z,

2) Cw/D, Co/H

Cw/D 13892 KN X 512 18.9~26.9, F#H23.9 T, FRBOIEIZ 24~27 L BB LNTES, —F
12 Cw/D 1% 20 AEDSIAEN B E &0, Co/HIZ 25 ENE LD TRHE LTS, &M Co/Hu 1%
FR2FNL 51T 22.6~28.6, F¥I25.5 T, Tho LEE L O Co/Hr i3FHIHE 24.4 T, BREOHEIX
25.4~27.4% L72%, MEERET DL YF 5 EHD IAREZA2Y BEXZLTVWBILEFLTNS,
—ic T 7y o TEIARL, (7ap) ¥ (omioos) CHETE, MEEos:
gz, (5o88p) 10t (jomraios) < ESAMEROBELE (Tag) TRb
o,

3) HUMEREL O

Y F 5 OFEBMENEE - Ky o BIREEERRHC H_XTE B RN L S 1.37~1.69 %, FiH
L48fEL o T3, LIchs - TYF & MO SIAKEE b N =Y Mo Mo Xk BEREK L K
B AT 0.38~0.54 1%, T35 0.46 TS ARBES LB T TH 3,

YT FERE YL EHEERSSIARKOERIRE LD L N=14,4256x"112 T, -2 0HHR
e NZ(WGLJ)Z TRERSH, MREZRIAIC0.93 ¥RUT N= %}2 Th B,

PEN XS Y FFEMOIIAREENRNZ &IZBHT. SHERICHSTHEIRY OR23Z LIZERAL
X5,

49 fE K E R

SERE DD F 5 MO HIE BRI SHEMIC B LS WETHE (RN X HI2 11.1~25.6
m?, FH17.3m? T, FERD b K7V HRICH-RT 4% RIOETH 5,

s

FaRiE S E — DN TRRTLH 94 RN X HI2 1.006~1.070, F#51.042% 72 ), TOEEERER

FBE Y FHFEHRNERENSERK
Table 93. Tree number to mean d.b.h. of M. ash stand.

— T Coleutated wee - [POMTER N
d.b.h. Meilsured _i/_OE: ﬁ-—f N
ree N, N: Ns n
(em) N , (Cw) (m)

17.4 640 562 663 565 3.95 1.44 0.48
18.8 420 528 593 523 4.88 1.69 0.35
19.2 620 516 575 512 4.02 1.38 0.53
21.4 430 457 489 457 4,82 1.54 0.42
21.4 390 457 489 457 5.06 1.61 0.38
24.5 390 392 397 393 5.06 1.47 0.46
24.5 410 392 397 393 5.06 1.47 0.49
26.1 410 364 359 365 4.94 1.37 0.54
0.46

&5k, Formula: x =% (cm) Mean d.b.h.
1) Ni=14.425x-1120  2) Nz=(—100—--—)2

0.16x 1.1
2 2
» ¥=(gmezs) PO Ve
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Table 94. Basal area of M. ash stand and its relating ‘to —Z—d2ﬂ.

famEfE  Basal area . B & o

SRER B oy &' N =8 N - G TR %
E OB fE | EEHEME T = R bR

. Mean d.b.h. Tree } s d*n C.V. of
Plot Measure T_gtn 4 4.bh

(cm) ) (6) (m?)| * (m?) (%)

19.2 840 25.61 24.32 1.053 23.0

21.4 430 16.17 15.47 1.046 21.3

1 23.6 430 19.61 18.81 1.042 20.6

24.0 410 19.25 18.55 1.038 19.5

26.1 410 22.71 21.94 1.035 18.8

19.2 580 17.79 16.79 1.060 24.4

2 21.4 360 13.76 12.95 1.070 26.5

24.3 360 17.18 16.73 1.027 16.4

15.9 790 16.26 15.69 1.036 19.1

3 16.9 790 18.82 17.72 1.062 24.9

18.1 630 16.89 16.21 1.042 20.5

17.4 580 14.38 13.79 1.043 20.7

4 18.8 390 11.06 10.83 1.022 14.8

21.1 390 13.72 13.64 1.006 7.9

22.0 390 15.17 14.83 1.023 15.2

1.042 20.6

T

i1 20.6% Th 2, THbLYFFEROMEMERE MHICKD BT — DN 1T 104 &3k

U, FRENE 1.06~1.06 #F¥ 3 Z Lic & » CERERE LR B,

5) # & XK E M

Y FF e ROBRREIE 95 BN X 512 0.466ha T, RGOS T 0.32~0.42ha, [EILkH]
DFFIE 0.46~0.75ha T, b K vV MO FHREECHAD LEPESOEIC 725 T3, ZOMBERE
FIC0.83 2R 2L ZONTOELREENEONS, YFFEWIF FwUHiC 2 L8R
BP0 ) 2 ICERIBIRN DT, BHBERERIZIV 525/ EWEE R TS,

B. PF 4 EMOHIHEE

HABEXEROSHRIT, TLOLERRETHSLHE 6RO L SRFHEN K& ARBIT L
POERBRZIINEL 2B 0T, ¥FFEH No. 1 »FHE19.2cm, 840 RSO NERMBRHE
23.0% TH 305, FH¥E 26.1cm, 410 KOOI TiX 18.8% & 725, FKIZ No. 2 (ZF-HE19.2cm D
ERFBIT 24.4% TH 5P, 24.5cm Tt 16.4% IZRLE TV B,

MO HEE BROCETT B IeIGERORI 2EH L T BREREOTHiE HBICEITRDOKT Y
VAR TRTILNTES, ZOBPEOmMOEIRXS ~6 Thb, ¥YF 5 TRIFEMOBRELD ZHEFE
RO ERICHEIL TEROKE St VRENAOND X 5 Th B,

YA efhoEhRs EHT 5 L 8RN L HICEHE26.1cm, TR 22.8m O OB

8-089

2.166 . _
X H=26.12¢" % +1.3 TRTIZENTES, b FYHD 26cm ORFEHHR H=24.04¢" 7 +1.3
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HBR YFIEROMBEREE L FIMERER

Table 95. Bole surface of M. ash stand and its relating to the annual mean growth.

— 7 —— R VA ;
SREA Y e EE biz) 5] * * iR EHE i—:ﬁy} %ﬁ% 4av
Plot d.b.h. Height Tree Bole surface growth S
(em) (m) S (m?) 4V _(m?) (mm)
3 15.7 16.0 800 4.558 3.10 0.68
3 16.9 17.8 790 5.398 3.52 0.65
4 17.4 18.7 640 4.722 4.26 0.90
3 18.1 18.9 630 4.892 3.24 0.66
4 18.8 19.0 390 3.160 2.68 0.85
1 19.2 20.4 840 7.475 6.34 0.85
2 19.2 20.9 580 5.280 4.42 0.84
4 21.1 20.0 390 3.736 3.15 0.84
1 21.4 21.3 360 3.727 3.41 0.92
2 21.5 21.6 360 3.791 3.43 0.91
4 22.0 20.9 390 4.072 3.19 0.78
1 23.6 21.1 430 4.860 4.91 1.01
1 24.0 21.2 410 4.737 4.77 1.01
2 24.3 22.3 360 4.429 3.76 0.85
2 24.5 22.3 340 4.213 3.60 0.85
1 26.1 22.8 410 5.539 5.07 0.92
0.83
F 6K YFFEATKOBIIAEEE
Table 96, Tree distribution to d.b.h. of M. ash stand.
#® B H#t Plot 1 1 2 2
#* ®  Age 36 41.5 38.5 47
. Eg Trees 84 41 58 34
Eﬁf_’f‘ %e?nlﬁrange(cm) 10~30 16~34 12~30 16~34
37 A 7%
F 2 B (em 19.2 26.1 19.2 24.5
éﬁ.%?%fééﬁ%h' (em) 4.39 4.91 4.68 4.02
DIRIF 9
HENERMK () 23.0 18.8 24.4 16.4
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Table 97. Tree distribution to d.b.h. of M. ash stand.
1 2 1 2 3
| s | s | B | HEWE | a5 | a7 | | WO | 45 | FOE
Bg]-g]l;ﬁh@_ e Sum [Calculate ERE | ERIE Sum |Calculate EE Calculate
(em) Measure|Measure (ND Measure|Measure (N2 Measure] (N3)
8 1 1
10 2 2 1 4 4
12 3 4 7 6 15 9
14 12 9 21 15 16 14
16 16 8 24 24 2 3 S 1 13 17
18 8 7 15 30 5 5 4 17 15
20 16 8 24 25 4 1 7 8 10
22 10 11 21 18 6 9 15 13 4 6
24 9 4 13 11 9 8 17 16 2 3
26 2 5 7 7 4 11 13 1
28 2 4 1 4 5 10
30 4 2 1 2 3 S 6
32 3 3
34 2 2 4
Tfj:al 84 58 142 142 41 34 75 75 80 80
TIE
d.b.h. 19.2 19.2 24.0 24.5 15.7
(cm)
Fﬁjﬁﬁd D) N1=142><—§;!—e-5 2) N2=75X"?:!_€_6 stlsox 5; e-5

FBVEK Y5 ¥ HhHHHR

Table 98. Height to d.b.h. of M. ash stand.
OB OE & i) =) Height (m)
d.b.h. ES il & Bl
(cm) Measure Calculate
18 21.5 21.1
20 21.7 21.6
22 22.0 22.1
24 22.6 22.5
26 22.9 22.9
28 23.4 23.2
30 23.2 23.4
32 24.0 23.6
34 23.5 23.9
36 23.8 24.0

2 & R Formula

2.4555

H=23.1le" =z +1.3
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IZHART o OfERA 1/4 12T ERVD, aDfEIRKE RT3,

HREERBRBIT s

2, BMEOBERNOEIV NI LETRT LN TH B,
47 EEOYF FEHROFHE 22.8m OMITHEOBEREZE 1.41m, ERMR6.19% T, ERNFEE

T3 &, 20 1/2~1/30ETH B, ZOHIOFHE 26.lem THEER /21T 5 #HEOHEE

Hi% 0.763+0.025 Th 5o
C. PF 4 EHDREE

1 BE, B, BEE0SRE
Y FFEROBEREZ No. 1, 2 TIEEVENEHIKIZIF H=
No. 3 TiZ H="qgasrv0.3ox 734 10-3 No. 4 i3 H=

x2

%2075

ZHRYFFEZERO KN D5

x2

x2

0.035x°+0.2755+8 10-3 T

+0.4 &HBZ L

FEOE YFFEMOMRERRELBERE
Table 99. Growth of d.b.h. and height of M. ash stand.

0.036x2+0.31x+13

(a) Plot 1, 2
MEEREE d.b.h. growth (cm) f# B sk B Height growth (m)
AOE | ERE|ERE|ERE|GFEE|ERNE|ERE | ERE FEE
Age Measure Me. Me. Calculate | Measure Me. Me. Calculate
! 2 Mean ! 2 Mean
36 21.4 21.4 21.5 20.9 20.9 20.8
38.5 20.8 20.8 21.1 21.1
40.5 24.0 22.0 23.0 23.1 21.2 21.6 21.4 21.7
47 26.1 24.5 25.3 25.6 22.8 22.3 22.6 22.8
R x2 _ — %2 ‘
Formula : D= s oytr0.8G—H+9 ¢ A= Gomritozmais 03
(b) Plot 4
P WEERRE d.b.h. growth (cm) # & K B Height growth (m)
Age £ W #E OB O@E £ W & it = &
g Measure Calculate Measure Calculate
36 18.8 18.7 19.0 19.0
40.5 21.1 20.4 20.0 20.0
46 22.0 22.1 20.9 21.1
o x2 _ _ x2
Formula: D=5 o oro0—o75 " = ooswrrosiaiis 0!
(e) Plot 3
- MimEZRE d.b.h. growth (cm) # & B B Height growth (m)
i
Age | E_W @ # B @ £ W K # m @
Measure Calculate Measure Calculate
40.5 15.7 16.2 16.0 17.5
48 18.1 18.1 18.9 19.0
Formula : D x 0.7 H= 2 +0.3

T 0.024(x*—9)10.8(x—3)+32

0.036x2+0.32x +24 ’
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BTE, SOFEETIHENTH 22.9, 19.5, 21.5m LB S h, RFEOYF ¥ EHOBEREDR Ebiz
VLRV EREICABL TV AL - TRFTH S,

2 IR DTS . _ x2
Y F ¥ WO EEERRETSE Qgim; 91z, No. 1, 2 Ti3 D= 0.0216(= —9) +0.68(x —3)F9
—0.4, No.3 ¥ D= =

0.024(x*—9)+0.8(x —3)+32 07> No- 4 13 D= 537 6. 7007 =3)
F13 10 RX->THHT DI LMTE, 50T, ThFN25.1, 21.0, 23.9cm LFHEEShD, vF

FERIIABESBTH 5D D IJERRENKTAV. THE 2 KPKBELIZYF V) X LOBE
RINOBREFEHINBRLHS 500, ¥ F 5 EOBBOBESLEROBEA LAV ICAS ENEL N
%o BEMROFYL L TR UHORESHBOBF CH 2 A Th 5, TEETRBBROMEN VI E
PIEEL THREORROBABES L5,

2) MIEMERERE

Y F FEHIIEREENMRN O T, WIEERELEWMEL 25TV 3, ARy F 5 E2 725 5 5 Wi
EEXDHECIRET B 2 RAEME T —EREHLSOMEHEAH 2 RET ALENSS 5, No. 1, 2
DETEFR R 47 FETYF 5 20m2 M5, 2WAZME T 2lm2 LAY, ZORERBITE 100 €0

- x—15 _ . N
Loz G ="00149% +0.821 TRTIEN TEB, No. 3, 4 X447 EALTEHYFF £ 16m?2, 2

WAEMA T 21.5m T, Wi LEBILTH D, TORBERE 6 =g omr s CRIERSH
5,

3) # - KBEANBRR

YFFERNDBREEH 5L No. 1, 2 TIX AT EETE3~76%, FH65% LigoTnd, ZhbH
- KBADRREOBEMRIF DL RO Sle  y=g ettt TR BB, BRI - K
BADH L 12 5L 58 FEAETALEXZTIVTHS I,

M ERE

Y FFEDEMANDHERERE RN L ST, 47FET No. 1 14104, 238m®, No. 2 iX 340
A%, 169m?, hOEZMEEZ ML T 19m?, No. 3 (X 48EAT6304, 152m?, fhod BHIEE Mz
% & 217m®, No. 4 (X 46 F4T390A, 147m?, HORZHEE ML 5L 167m? L2 -T, b

FELHRERIBERTEZ S5 L FHFN5.06m3, 4.23m?, 4.52m?, 3.59m® TH 5, ZNYFFE

100K Y F ¥ THoEEEERRE
Table 100. Growth of basal area of M. ash stand.

W m | E W @ T _
Age Measure Calculate i B X Formula
(m?) (m?)
36 16.2 15.4
39 16.0 17.1 x —15
No. 1, 2 =
40.5 18.0 17.9 0.0149% 40.824
47 21.0 21.0
36 12.5 13.6
40.5 15.4 16.7
= *—24
No- 3 4} 413 18.3 17.3 C =5 02a5%—0.0021
46 17.4 19.6
48 25.7 20.4
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Table 101. Mixed percent of middle and large d.b.h. classes of M. ash stand.
P £ W E R OEO =
Age Measure Calculate &t " 3 Formula
36 1 16.3 26.2 21.0
39 27.0 27.8 5
= *=71>
40.5 52.4 32.1 Y=
41 34.2 33.6
47 52.9 75.8 63.6

LY AEN DR 57208, 2RIDCBALTERLYFA V) FIR X - TEZREHREET S
Lo Aol YFAV ) XORPIRIITYTFFELY LBUAKEEZLTWE DS 70T, Zhd
DREALE Y F FENYOINSFEITI > TWIb0 & LT, BRI RRAAR, 20k Hic LTI
BRHE L Ln, hEIHRAHMBICmA TRREE HIHTE S,

No. 1 % 47 4 TEMA238m?, MIEEARE 83m?, UM 321m?, ZNEFHHRER6.83m* T,
No. 2 i 47 FATENA 169m?, FIARE 128m®, I 327m?, FFIIEHERE6.96m®, No. 3
X A8 AT, YFFE 152m®, fUoERBEZ ML T 217m?, FBORREEH 37m?®, KN 2564m?, Zo»
FETHRRER 5.3m?%, No. 4 % 46 E4AETEMHA 167m?, FEARE 95m?, RN 262m?, FIFHRR
EE5.7m3 TH 5,

Y FF Mo L ERRREHR»SHET I,
EELRB,

5) EHMBEOEERR L FHRE

Y F 7 EROBEERRZE 102 KO X 512 38 FAERBENEA T, YFFENHRICONTHS L No. 1

No. 1, 2 TH#iz FHE 30cm & +hid, 73

H102FR ¥ FF T ANLHOBMEOFETIGRE L EFRE

Table 102. Annual mean volume growth and current growth of M. ash stand.
\ ERAERL
ey FTORER | MEREER | 5 g g | BEAER
=) VN Ann. current
E = Ann. mean Ann. current .
Age owth owth Growing percent growth
Plot g 8T grow (+ dead stem)
(#8) (m?) (m?) (%) (m?
36 3.94
10.76 6.38
1 40.5 4.84
7.09 3.27
47 5.06
38.5 3.36 3.89 241
2 40.5 3.43 ’ )
5.38 2.92 5.78
47 3.60
3 41.5 3.08
5.26 2.57
48 3.17
% 2.69 7.44 5.93
4 40.5 3.14 ’ )
4.49 2.91
46 3.20
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Stand Structure and Growth of Each Plantation
of Native and Exotic Tree Species

in Nopporo Experiment Forest

Zenki MATSUI

(Résumé)

1A) The Nopporo Forestry Experiment Station was established in the national forest near
Sapporo in 1908, and the problems of planting native and exotic species were taken up by
Director Dr. Y. NiIJIMA during ten years from 1912 to 1921. Important trees such as Sachalin’s
fir, Jezo-spruce, European spruce, Japanese larch, Eastern white pine, Kuril larch and Mand-
shrica-ash were planted in setting standards for the silvicultural treatment on the 3rd working
unit of Nopporo experiment forest. The structure and growth of trees in the plantation had
been measured, but the collection of such data was temporarily interrupted by World War 1T,
however, since 1947 the measuring of these stands has been precisely performed.

Certain plots of the experiment plantation were unavoidably omitted as a violent typhoon in
1954 destroyed the stands.

The remaining 20 plots comprising Sachalin’s fir 6, Jezo-spruce 2, European spruce 1, E.
spruce mixed with Japanese larch 1, Eastern white pine 3, Kurile larch 3 and Mandshrica-ash
4 have been thinned or measured periodically.

In Hokkaido, the history of silviculture is so short that the methods of nursery, planting
and thinning or forestry management of each kind of planting trees have not been adequately
researched except in a few experiment plantations.

The stand structure and growth related to the thinning treatment of native or exotic plantations
should be applied effectively to carry out the vastly expanded scale of the afforestation program.

In this résumé the researches are described.

IB) The experiment plantation lies on the flat hill of Nopporo in the northern part of the
mild temperate forest zone (North latitude 43° 257).

The annual mean air temerature 7.1°C, the annual precipitation 1,185 mm, the mean air
temperature and precipitation in the growing season from May to September are respectively
17.0° C and 515 mm.

1¢) The planted records of these stands are as follows : In Nopporo forest, the experiment
plots of Sachalin’s fir were planted from 1913 to 1928, and the plantation of this tree has been
expanded in the national forest since the beginning of the Showa era (about 1925).

The percentage of annual planted - area has been spreading out till it has reached 65% of
total afforestation in recent years.

Jezo-spruce were planted in 1917, but the plantation of this tree suffered severe damage by
Charmes-Aphids at large in Hokkaido, consequently the growth of this plantation has been
delayed by this damage. FEuropean spruce was planted in 1913, though it had been tentatively
planted shince 1860, and later became the most propagated planted tree in the exotic tree kinds.

European spruce mixed with Japanese larch was planted in 1913. This mixed stand would
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appear to be on the point of effective utilization of soil and light.

Eastern white pine was planted in 1910, and the species has proved so superior in growth
and adaptability that this planted area has been spreading out in recent years.

The plots of Kurile larch were planted in 1915, and alth(;ugh the growth of this species is
inferior to Japanese larch, its resistance to rodent damage and freezing is superior.

The plots of Mandshrica-ash were planted in 1913~’15, and generally planted on moist
soil near a stream in the national forest since the Taisho era (about 1911).

I) The structure and growth of these native or exotic plantations in Nopporo are described
in each table and the following résumé.

The thinning treatment is expressed by the index of stand density or the ratio of removed
tree, basal area and volume, and the growth of each stand is set in comparison with the same
age by the calculation.

1) The index of d/D and v/t are convenient to express the method of thinning, in which
d is the average d.b.h. of trees removed by thinning, and D is the average d.b.h:. before
thinning ; on the other hand v is the percentage of volume removed, ¢ is the percentage of trees
removed.

In each plantation, d/D are 0.7~0.8 and v/t are 0.5~0.7 which indicate the classifying of
the severe low thinning to light crown thinning.

If the distribution of stem to d.b.h. is the normal distributed type, these indexes. express
that 2/3 of removed trees are selected from the inferior small trees and 1/3 from each diameter
class.

2) The stand density may be expressed by Cw/D, in which Cw is the square spacing dis-
tance or crown width and D is the average d.b.h. In each plantation, average number of Cw/D
is calculated as follows : Sachalin’s fir 14.4, Eastern white pine 15.1, Kuril larch 16.9, Mand-
shrica ash 23.9. These average numbers should be enlarged to about 1.08 times after thinning.

3) Cy»/H: The number of trees per 1ha has been calculated on a triangular arrangement
and the spacing is expressed in percent of the upper height H. In each plantation, the average
number of C3/H is as follows : Sachalin’s fir 18.9, Eastern white pine 22.4, Kurile larch 21.1,
Mandshrica ash 24.4. These numbers should be enlarged to about 1.08 times after thinning.

4) The average stem number per 1ha from the after thinning to the closing crown may be

calculated as in the following formula

yese o ()

In short lapse after thinning, the constant @, b of N=ax-? is indicated as follows :

Sachalin’s fir ¢=44,610, b=1.234

Eastern white pine ¢=36,310, $=1.220

Kuril larch @=31,068, 6=1.234

Mandshrica ash @=14,425, b=1.127

2

The constant a, b_of N =(a:1c0-|(? 5
pine @=0.115, #=0.8, Kuril larch ¢=0.15, ¥=0.6, Mandshrica ash @=0.16, 5=1.1.

Removed basal area of each stand is mostly under 20% of full stock, so that the thinning

is as follows : Sachalin’s fir =0.1, b=1, Eastern white

ﬁ‘lay be concluded as the moderate thinning grade.

5) Bole surface (s) per 1ha can be calculated by s=2.2. d.h.n (Z=top height, d=mean
d.b.h., #=number of trees/1ha). Average bole surface of each plantation is as follows : Sachalin’s
fir 0.91 ha, Eastern white pine 0.85ha, Kuril larch 0.67ha, Mandshrica ash 0.47 ha. These numbers



FIRABAMIC 31T 2 BMATHOMEE L R 2% (1B3H) — 161 —

may be generally converted into the surface area after thinning by the rate of about 0.9 s.
The annual current volume growth may be measured by the bole surface multiplied by breadth
of annual year ring. On the other hand, the annual mean growth of each stand may be
measured by multiplying with the following numbers : Sachalin’s fir 1.12mm, Eastern white
pine 1.16 mm, Kurile larch 0.95 mm, Mandshrica ash 0.83 mm.

6) Stand structure is expressed by the average figure, standard deviation, coefficient of
variation and skewness of d.b.h. and height, namely C.V. of d.b.h. of the intolerant plantation
which are generally larger than the tolerant one ; on the other hand, these figures are inversely
proportional to the size of mean d.b.h. and become smaller after thinning. The C.V. of height
is adequated to about half of the one of d.b.h.

The stem distribution to d.b.h. of the intolerant plantation is found as the positive skewness
indicated by the combination of Normal and Poisson distribution formula. In Sachalin’s fir
plantation, the structure of stand approaches from Poisson to Normal type distribution by the
repetition of thinning.

7) The stem distribution to d.b.h. of Kuril larch stand is expressed by Poisson formula
¥ =.VmT‘xe"" in which m is 3~4. The m of this formula is proportional to the size of mean
d.b.h., ;1nd'm of the intolerant tree such as Sachalin’s fir is larger than the tolerant tree such

as Kurile larch.
b

8) The height to d.b.h. may be calculated by H=ae =z +1.3. The constant @, b becomes
larger proportional to the size of mean height, while the constant b of the tolerant plantation
is smaller than the intolerant one in the same diameter class.

9) The correlation ratio of height to d.b.h. is 0.7~0.94 and this ratio of the intolerant
tree is generally larger than the tolerant one.

. Lo _ x2 —Ag

10) The height growth of sach plantation is calculated by H—m (x=Age).

The mean height of stands each aged 50 estimated by this formula is as follows : Sachalin’s
fir, No. 1, 4=21.0m, No.5, 6=16.3m, Jezo spruce=15.8m, European spruce=20.8m, Eastern
white pine=21.3m, Kuril larch=19.7 m, Mandshrica ash=23.2m.

. . _ x2 _

11) The growth of diameter b.h.is calculated by D= Y Dr I CEP T, e. The

mean d.b.h. of stands each aged 50 estimated by this formula is as follows : Sachalin’s fir No.

1, 4=29.5cm, No. 5, 6=21.1cm, Jezo spruce=19.1cm, European spruce=28.1cm, Eastern

white pine=33.0cm, Kuril larch=25.3 cm, Mandshrica ash=24.1cm.

12) The mixed percentage of middle and large diameter classes to total stocks is accounted
_ xi—c _x—c
by y= 55 " Yo

These mixed percentages of each stand are as follows : Sachalin’s fir stand aged 51=94.3 ‘
%, European spruce stand aged 50=84%, Eastern white pine aged 44=99%, XKuril larch aged
47=56%, Mandshrica ash stand aged 47=65%.
. _x—c - e po[EECY
13) The growth of basal area is calculated by G_ax+b or G—aaf:g__(-c—) . _
The basal area after thinning of stand each aged 50 is as follows : Sachalin’s fir=49.5m?,

Jezo spruce=36.2m?, European spruce=48.2m?, Eastern white pine=44.8 m?, Kuril larch=
32.8m?, Mandshrica ash=22.5m?.
14) The volume growth of each stand is given in the following table :
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Plantation Age Main stock | Total yield Annual mean growth (m?)

(m®) (m®) Main stock Total yield
Sachalin’s fir 51 595 828 11.7 16.2
Eastern white pine 51 483 733 9.5 14.6
Kuril larch ‘ 47 294 444 6.3 9.5
Mandshrica ash 47 218 339 4.6 7.2
Jezo spruce 44 242 343 5.5 7.8
European spruce 50 466 677 9.3 13.5
M‘J’;ba‘:feslz'l spruce and 46 379 586 8.2 12.7

15) In the intolerant plantation such as the Sachalin’s fir or Jezo spruce in which the growth
during the early stage had been slow, the annual current growth in the closed stage is so large
that it attains two and a half times as the annual mean growth.

The annual current growth and the growth percentage of each stand before and after 35~
38 years old are as follows. Sachalin’s fir=22~25m?®; 5.0~6.3%, Eastern white pine =19~
21md®; 6.0~5.3%, Kuril larch=13m?®; 5.5%, Mandshrica ash=7~11m®; 6.4~5.9%, European
spruce=17m?; 5.4%, Mix. of E. spruce and Japanese larch=19m?; 5.7%.

16) The annual current growth of Sachalin’s fir aged 43~51 stand is about 22 m® indicating
considerable growth ; on the other hand this growth of European spruce is 11 m® which shows
a decline of growth in the later years, and this decline may be found on the growth of Eastern
white pine and Kuril larch stand also. Each annual current growth in later years are as follows :
Eastern white pine=12~14m?, Kuril larch=9 m®, Mandshrica ash=5~7m?, Jezo spruce=7~12
m?, Mix. of E. spruce and Japanese larch=13 m?.

17) In the mixed stand of European spruce and Japanese larch, the removed trees were
larch for the most part, and the mixed percentage has been managed to the volume rate of E.
spruce 70% and Japanese larch 30%.

The growth of this aged 46 stand is as follows : European spruce ;> mean d.b.h. 26.5cm,
mean height 21.4m, main stocks 275m?® Japanese larch; mean d.b.h 27.3cm, mean height
21.9m, main stocks 104 m®.

The annual current growth of this stand in late years is superior to that of the European
spruce stand, so that this mixed plantation may be considered one of suitable management.

18) The relation between stem density and total yield of Sachalin’s fir stand is found to
be follows : The total yield on 43-years-old of Plot 3 which had 3,710 stem at the first thin-
ning stage is 651 m?® inclusive of 175 m?® by the removed stem ; on the other hand, Plot 4 which
had 1,550 stem at the first thinning stage is 534 m® including 91 m® by the removed stem on the
same age, so that the total yield of densely planted stand is as much as 1.22 times larger than
the sparsely planted stand.

19) The growth of Sachalin’s fir stand reveals such correlation to the soil texture based on

x

A layer and A+B layer as V=12'<EX—§—+6—32)X%—>,

main stock, x=depth (cm) of A layer of soil, ¥ =depth (cm) of A. B layer.

V=annual mean volume growth (m?) of

20) The growth of Mandshrica ash on the moist loamy soil near stream such as Plot 1 is
superior to the one of the clay soil on flat hill as Plot 3. The annual mean growth of main
stock is 5.06 m® at Plot 1 and 3.17 m® at Plot 3.

21) The floor of each stand after the thinning, is plentifully occupied by invaded plants such
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as seedlings, herbs, Sasa-bamboo and liana. The floor of tolerant plantation is dominantly
occupied by Sasa-bamboo and lager broad leaved young growth, and the floor of ash stand
near stream is occupied by large herbs.

22) The regeneration of Sachalin’s fir stand may be expected on the Bc type soil where

large herbs and liana are few, but the seedling regenerated abundantly after the first thinning

has been generally eliminated by the competition of invaded herbs and liana. On the other

hand, the seedlings of other planted trees are so rarely found that the regeneration of the
plantation may not be expected.





