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DHIERBEHR Y AEONG L L GEAR, hEDREEHROBEIRDO LB TH 5,

EHRERRDD

R B E1210, 000~20, 0004 /ha TH B, BUKICEEL TULT7 S VARREF DRI ZD7cW IR E KA
LRI BN ETES EBLNAIAROBRY S5 b0 L 5, HBEEIE HULITH
F 1.2~1.5m B ETORITA I 2 inbh 525, ThIBRCEITE I & ich e LW OO0 EETH o Rl
VAL 604 1T, R EFHITIRATIAL T H - 7o23, BT BRESEM o3 —BC OB Bh TV 5,

BIHRF R R

TR 4,000~4,500 & /ha TH B, BUKITHER 2 iR E 0L { BEOHERKL I 275
bhs, BEE10~134F A E 1.0~1.2m BECEITY B2\, FO#% 18~20 4 3.5~4.5m,
25~26 442 5.5~9.0m FTHITH L ViR LIs27c 5, SEMIINAAMCREAKLECHAVBR, &
HE30~40ETH B,

ERHRERLD

ZOFEOREME U TIABIH - FRE S RTh A, ER%EL 3,000 4/haT, B Mkt
Chsbh, BT it RINI605E ST, HEMIEMP—BRAMC I BVbh 3,

FREERF R

TERAEEIL 1,500 A& /ha BETH 5, MURLFURIICRER O REL MR ShBRER O 5 & &




— 4 — WERBHVI RS 2095

F1E FHEOBFEMLF IOHER

Table 1. Area, date and investigator of measurement

- TP A AR
System 0{, stand 2] r Preparation measurement Main measurement
: Area R AEAR B0 AR
density control Date Investigator Date Investigator
FRREEYIEH IR - I g JATIEE
+= Kawakami Village, - [19574F 9 R{IUAAR |958£|5 4 AT, Anpo,
Yoshino Yoshino District, Nara (Sept. 1957|T. Anpo, T.KaTo|Apr. 1958 K' Ya MA;VI oToand
Prefecture and K. Yamamoro| H. KATAOKA
B AF 4 _ iﬁﬁ ° %E‘.ﬂk:
. | ﬁf%ﬁﬁnbﬂilﬁm@% o873 1 ig;ﬁ;ﬂ.{g&@ﬁ_ o572 1 1 %}%#?ﬁ(k ]
Nishikawa H? nnoo City and Nagp ™ 1Mar.  1957|T. Alrjx};ao, Apr. 1957[T. ‘ANDO,
nglage, Iruma District, K.HaTiva and K.Hativa, K.Dor
Saitama Prefecture K. Dor and H. KATAOKA
TRE R RENEE TR - K I - BEf—
M T IEARK - EEE s HHAK - BHE
Management Area of 1956410 BlH 19565F 12 A i
E I = Nakoso Forest Station, [Oct. 19564/T. ANpo Dec. 1956|T. Anpo,
(JbBgs » fiyE; | Maebashi District Forest K.HaTtiva, K. Do K.HaTiva, K.Dor
Office and H. Fukupa and H. Fukupa

National Forest | T EUE KR &K EKBE
¢!

(Kitakanto-Abu-| |

kuma District) Management Area of 19574E 8 A ﬁ@ﬁ - EREZHE 95742128 %%Aéno): ?ﬁﬁ
Takahagi Forest Station, |Aug. 1957/T. Anpo and Y. |Dec. 1957H KATAOKA
Tokyo District Forest SAITO

Office

%ﬁﬁ%ﬁﬁ%;ﬁ@%
e Nichinan City and Kita- [19604F 2 J|HEEL - DRG] 19604F 4 J1|5 TR « AT Wj%ﬂ

. ANDO an

Obi go Village, Minaminaka [Feb. 19640/T. ANpo and Y. |Apr. 1960
District, Miyazaki KaTto H. Kataoka
Prefecture

h, FhOREBCELAY 2R TRIibh b, (RINE45~505EC, EEMIAPHCFHAINLDTE
£HTHBH, FEFEI—BHTAT bR BRI KREL > TETH S,

PED 4 RBBRCOWCTHELY B it -7cht, £OHA bl LORERLE 1 RRT,

2. ARE =

i AU

ThEh OREVRC KT 5 FPEHNLHBEROBER - Ok S ichh oS % & T 5700, FhFEhot
BONEROME, il JOMELYREEL L, BE TNk e, BEFEN R EhOMKOIR
EROL B TR Clobhicd FORGHEBERCEEN OWEY WET 500N BITH D15, 4R
FIOBEIC X 2N 52X GEOLC DDV IV, Db LR, FEC RV TR
RER CEAXTH 2HEFI) LA O A FHROERBIEESR & S h T BILFHH RTINS BIR S5 A
FHREMRNERD 3 i, 76K\ CIHER DR RIEES TR 15 A F MRS IS 2 S,
EAWC I\ TIHEFT » MEERBSDRRALBIR - FTRIRM A F kSIS 2 b X ORRIRC 3
TN T BRI IR BRIEH S A 2 F e 2 St Tdh B,

IhbLORERIEEHYOLEREBETRENTHIDT, A~ PAEBRBRELTREO K% & L
oo COEEEL T o oM, BIER LOBERE 2RCRL TR, < OEEOTHBEILA LIS -
b RER T A M DUREER 2 SihoBERE OTIC A B (8 2 KB, BEC X 58 o, ik
DFWD 2\ IXFHRIIR - O T b RIE, FOLRYERLTLELohr kb EixchETY
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ok FEERE
Table 2, Standards of measurement
= 5 IR FEEG %_IE
Yoshino Nishikawa National Forest Obi
Lna B g |5 b | Tk | 1 TAH | 1
(yrs.) A}:'qrallge Stand Average Stand Average Stand Average Stand
eight density height density height density height density
(m) (No./ha) (m) (No./ha) (m) (No./ha) (m) (No./ha)
10 5.1 9450 5.2 3520 4.6 2850 — —
15 7.8 6530 | 9.1 3060 8.2 2850 6.1 1340
20 10.5 4400 12.1 2600 11.0 2180 9.1 980
25 13.1 3180 14.2 2220 13.4 1700 — —
30 15.3 2520 15.7 1960 15.4 1360 14.5 670
35 17. 1 2070 17.3 1760 17.2 1110 — —
40 18.5 1740 — — 18.8 950 18.8 520
45 20.0 1500 — — 20.0 820 — —
50 21.1 1310 — — 21.5 720 22.5 440
55 22.2 1160 — — 22.7 650 — —
60 23.1 1040 — — 23.9 590 — —

Zh b OBELNERSDO & T,

These values were drawn from the yield table2s25) of each system of stand density control.
RAHBRATHEZETHH0D, TOXKEC L > THREIKICKRSEOBEXEEEL LIz s
Lo tfilrshs,

i W oE B

FEIIEOHIRF LA L CFHRAELARECHIT Tl Zichhic,

FRARC S TUINE 0 E2 D5 FIER, TAZThOBB T RCETIh T2 RH0OK 5 &
T, F2ROLECHE LK EREL, TOWGARIIARRECH L )2, w&H»E—L
FIWT S h B BINC IAWSOAR S UEAKRG 23T, FAEUEY Sk, WEER, #E, ETaxE
KFAE Lic, BIBOINERIIE 2RICR LA LIRIES LILERIN T 5, FECHI - TULES
O L h 5 FTEDfERL EDBEE LI,

R, WERC O W TR EIE, BERL10%, BREIXEAKTIRRER 2 St TiitE ShicfimE
P, MCREBENEEIR THRWDOT, 15ME 2%, 25Me 3ZHOBEYTh Tho K =
LICPHLTERETRART RO OMBAMNCH 2R EEE LI, LarLihb, BREE R §HE
(BE) kEDBRTIALOEBCH - o x E23FC L OREL KR DY, —HTiiEEL L
HEY L SABNRICKRS LB LI s RABIE o i b H 5,

T, WEROBRIBARTRENRAL, &, B, KEXEERAETZEHCRIATH20
T, TOECTFBEL TEANG OEEL B i1,

S LT HFAEORME TEEKRC IV TIAEAD, Uk CUITOEER B b 5 HZEFRC
HREL, FAERYERBCHEY RS DL LTHRKOEEY oot

FEC BTz » THRENLERSE S AV THE LI KBE CREIDRER, FEOI0EERSRI4EELH
Eah, FRFEND B EEMRSICIL 5 FEDTANEEE SBALTHA I Edtbh oz, L Licht
b, IhbLOKRFIThTRETD 104, 6|0 35 EDOKRSHEEOEEC Lici>TxbITh T30
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T, BRREOHKAEMOENISDT S BB DL XIRVT, BEOHIHEYEET HEHATIT
Thzhl0F4E, SBSEEDSEERE L Thbu i,

FRAEC I UL TFHFE DR RS FEANR TIAREBITC & 9 15584 FTE EFAR, THEA, 204
AU ETIREBAR, FELR, TERchT, ZFEOABCHEIL T8 ~9 ADIEAKSE at random i H
HL, REFAEE ST, REL, RIETIEEOBEY DRV OTELE s ith T, HHTIIHE
AT E OEELLEBEMNERN L bhi, ERRO20FEE L BFELETIRG OEESLERDOHERIC
B xmz 51, # 2 E0RE A RERE LI,

BEAKROH A 8 ~9 KL LcHINE, ZOMWKCELLREDLD IZX - Tk Iigbhbh oG BIER D HE
FEICOWTORE S, KOMEERO b THICA X REROMEMI A EHFECIOGLUMNC K S 5
fedICRBENI LI L B, TABIRDWTULERKD 20 44, 45 FLEOEBHT DL TL IR L
bh, BEEE LBENTFCLbR B EDELDDRI,

HE LA E, £, FCbhl), B2 0BT AoMBLERC L HRIRL, KEEAFEL
reDb, HEARDLHLHOBEEER LI, ZhbOEEL 80°C T STl LaKkEr R,

3. HESOHEE

BAEROHETHIT O TE, Wb B HIR RO % < GBI TV 525, BRI X 5 LH#EE
DIFEEDS, MR E RERWELXRL, FRLHEORE 30 OEFCHEEELE TH D LA RHELD,
THEODLRL T &,

BHE, HER, EEBORFREOMEIEEAR, hER, TFTRAROAHNGRDAEES L O
EREE, BE»D 2 BRIEARDHELDIHET & hRdte, ThbbEREXFlICEHE (1) ATH

TERDTH S, 'M=§@“<§%£)
i ha Bre IR,  Gi:h FAROKANTER (ha Hicbh)
it h FEAROEEAKRDOIER, zrit h BROEARRD K EMTHEHR
L, XA L S ICFIFC RSV CREBNEA L), ERRIBTRELEY S rblth -
DO TRILETTHEE L1,
BOEBIIBHECARBEL Y & U Ok le, ARBERLEEARC O ORI EFEE TR
TEINIHERIC X otc, FHOHERICOWTIY, ha Hioh 0% ha Hic h AT L TR 1,
4. FEEELHEMFOLE
B2RORLAHEEREL BERT OB LTz 5, $£1RKCEE, 82K PElmeRT, 8
2 K DSAIILBIN » FIRBRITTINER © 2 Eitid, SR 2 Mo R ETRAYTRT, Sk TiiET
COBRREMEILDLHBH, £ LUIEBC BN IS B MG VEEShICE V2 X5,
¥, SER BN LHIT, FHGRTOFEBECKRELBEVIRDDIIE, LIl T, &
ZCHRA Uil M B, BRSNSV H D FRAFOMIBRBEORERE, W 210H
HRENE TR TV 20, RKEUTTRINSGHSHEEROKRE LD OCEE SN SZHKRDOFE
EDBLRNL, ChETRBEIRTHLEE LRPEC OV TOREL BT TEL DL, BEF
BOobiWLRAT2EIANEDLD TREVEEL TIVLTHA Y,
AEX R I o THEAROHENEBEE 3~ 6 T, ThbsDbRDIEAKRS OFRELE 7 ~10%
CRLTE L, HEEHOSRMBORMIHEC L » TER LA o1,
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ot 0 0 P 20 5'0 %0 quality ] and broken lines show the upper
# # Stand and the lower limit of the same site quality
and oge (yrs) in the yield table of Kitakanto-Abukuma
1N TR L BEKG OBE district (National Forest).
Fig. 1. Stand density of sample stands and #WoE FTEMD OFILES
the standard of measurement. Fig. 2. Average height of sample stands.
F3R HFHHHEARNEER
Table 3. Measured data of sample trees in Yoshino
HE
o o — % W | Aer® | %%
Stand N ﬁ;}_l ; hr{ﬂ }]%’Eﬁigf_{% Leaf- Branch- | Stem- Ab(r);/::n 4 | Stem-
age o (c rr%) (cm) weight weight weight pargt-weight volume
(vrs.) ke) | (e) | (o) s (m9)
10 5 4.8 4.3 0.76 0.09 1.23 2.08
9 6.5 6.8 3.02 0.62 4.56 8.20
19 4.2 2.9 0.57 0. 04 0.48 1.09
21 5.9 5.9 2.00 0.34 3. 06 5.40
23 5.1 3.8 0.71 0.20 1. 11 2.02
29 5.8 6.4 3.03 0.53 3. 16 6.72
35 5.8 5.6 2.09 0.34 2.60 5.03
38 4.7 4.2 1. 15 0.16 1.21 2.52
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H_EITE
Stand No. ﬁlj—leight% H%%%EI_{E I;%eaf-‘ B Eanghii ﬁcm: x Algzs;l d g%erﬁj: e
age (m) (em) weight weight weight part-weight volume
(yrs.) (kg) (ksg) (kg) (kg) (m?)
15 9 6.0 5.6 2. 08 0.34 3.32 5.74
19 9.0 9.3 2.48 0.67 11.32 14.47
26 5.0 4.3 1.00 0.00 2.01 3.01
30" 7.7 8.1 2.43 0. 51 6.32 9. 26
35 8.0 7.6 2.27 0.36 7.02 9.65
51 7.2 7.6 2.97 0.79 5.73 9.49
54 7.0 6.2 1.32 0.18 3.93 5.43
55 6.8 6.1 1.84 0. 61 4.13 6.58
19 6 12.1 12.8 10. 56 3.90 28.55 43.01
8 10.8 9.6 5.63 1. 41 15. 35 22.39
10 1.9 10.4 5.34 1.26 17.86 24. 46
13 10.4 8.2 2.39 0. 66 10. 02 13.07
24 1.1 10. 4 4.93 1.43 16. 67 23.03
27 11.1 9.4 3.38 1.07 14. 51 18.96
33 1.6 11.8 6.48 2.23 23.20 31.91
41 1.7 10.9 4.26 2.85 20. 34 27.45
24 17 10.6 8.4 2.02 0.82 9.89 12.73
19 13.0 9.8 4. 66 1.19 16. 66 22.51
20 13.8 12.7 7.92 3.38 31.44 42.74
26 13.6 12.3 5.51 1.89 27.72 35.12
34 14.0 15.8 11.48 4.57 45. 61 61. 66
39 11.8 9.3 3.07 0.73 14.13 17.93
44 14.9 14.1 8.85 2. 64 40.30 51.79
46 13.5 1.4 4.05 0.93 24. 16 29. 14
31 1 13.3 12.1 3.32 2.05 26.00 -31.37
9 15.2 15.9 6.78 4.78 51.68 63.24
10 16. 1 17.2 7.96 5.10 65.35 78.41
18 14.7 18.0 10. 90 4.65 64.22 79.77
29 15.2 16.3 11. 62 6.84 56.92 75. 38
31 15.0 15.0 9.04 3.81 46.72 59. 57
38 13.4 14.9 4.67 2.19 40.58 47.44
40 13.4 13.4 5.70 3.08 34.16 42.94
45 1 15.8 15.3 5.05 3.31 52.05 60. 41
9 21.1° 23.5 12.03 11.39 156. 81 180. 23
11 18.6 20.8 15.31 6.83 110. 83 132.97
19 19.2 20.2 10.72 5.78 111.83 128.33
23 20.2 24.3 20.24 | 13.87 158.48 192.59
26 15.6 15.9 4.16 2.10 48. 67 54.93
29 17,4 17.2 6.67 2.97 72.12 81.76
33 20.7 25.2 21.27 14.08 181.73 217. 08
51 6 18.0 18.6 14. 62 6.31 85. 21 106. 14
23.2 25.7 42.33 | 17.46 201.98 | 261.77
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W WS [ ——E - B & | JEERE e g
Stand ! o E | BREE | Branch- | Stem- bove- Stem-
No. Height D.B.H . . . ground 1
age (m) (cm) weight weight weight part-weight volume
(yrs.) (kg) (kg) (kg) (kg) (m?)
51 11 23.8 23.5 27.78 15.23 176- 64 219. 65
15 22.0 20.0 15.86 6.57 134.24 156. 67
21 22.2 21.1 16.19 8.45 128.28 152.92
25 20.8 20.0 13.98 10. 03 104.90 128.91
28 24.9 27.6 21.94 10. 41 237.78 270. 13
35 21.4 22.1 13.79 9.34 137.43 160. 56
60 8 23.5 29.5 24.99 19.37 271.02 315. 38
14 24.4 30.5 16.71 11.44 303. 86 332. 01
17 20.9 26.2 22.43 10. 16 186. 82 219.41
18 20.2 20.9 7.52 5.24 122. 14 134.90
28 22.8 25.6 18. 56 12.27 214.21 245.04
31 24.8 33.1 + 39.91 18. 62 363. 58 422. 11
35 23.0 26.6 21.38 18.08 | 213.00 252.46
44 21.5 22.3 15.96 9.85 ; 164.75 190. 56
BERIIEETHDH, Weight shows dry weight.
Hak BIITEARNERR
Table 4. Measured data of sample trees in Nishikawa
1 ERE
# w5 | g % 53 _ B MR
Stand B E | BEEE | Tap Branch- | Stem- bove Stem-
No. Height D.B.H . ioh ioh ground 1
age (m) (cm) weight weight weight part-weight volume
(yrs.) (kg) (kg) (kg) (m) (m?)
11 4 7.4 9.8 6.45 1. 05 9.90 17.40 0. 027667
6 7.0 7.7 6. 33 0.84 6.00 13.17 0.016763
7 7.1 9.3 5.99 1.17 8.86 16.02 0.024718
12 5.3 5.5 2.46 0. 56 2.48 5. 50 0. 006931
16 8.3 10.6 8.41 1.75 12. 68 22.84 0.035390
29 5.7 6.6 4.37 0.35 3.71 8.43 0. 010366
38 7.7 8.7 4.80 0.69 8.17 13. 66 0.022853
39 6.9 8.4 5. 63 1. 08 7.00 13.71 0. 019568
15 5 9.0 10.2 7.42 1.20 13. 18 21. 80 0.038764
8 9.4 9.8 4.26 0.90 12.31 17.47 0. 036223
13 9.7 10.8 6.59 1.80 15.76 24. 15 0. 046350
14 10. 4 12.3 12. 20 2.33 20.96 35.49 0.061658
22 10.5 11.2 8.41 1.43 18.46 28. 30 0.054374
23 9.7 11.3 8. 43 1.49 17.42 27.34 0. 051240
27 9.8 11.4 12. 18 2.26 19.07 33.51 0.056101
33 7.6 10.5 6.05 1.09 11.01 18.15 0. 032398
20 5 9.3 10.3 5.63 1. 64 15.36 22.63 0.042617
13 10.5 11.6 5.83 1.36 19.14 26.33 0.057543
20 9.7 10.7 5.91 1.47 16. 35 23.73 0. 045201
33 11.2 11.8 7.95 2.12 23.77 33.84 0. 066585
34 12.6 14.7 13.72 4.16 37.99 55.87 0. 105489
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i EERE

Standﬁ% No. ﬁI]tIeight% H%%;@I:I,{}: %af-. Branch- ﬁém-. 2 Abo;(;—)un d ﬁelﬁ ®
age weight weight weight . volume

(v7s.) e kg | e | Gm) | P
20 37 13.1 14.5 12. 24 3.59 38.76 54.59 0. 117481
42 9.1 10.4 3. 96 1. 07 15.55 20. 58 0.048086
43 13.5 15.5 13.88 3.87 37. 16 54.91 0.127465
46 11.3 14.2 9.45 2. 68 32.42 44,55 0.090879
25 4 13.9 14.7 8.02 1.70 38. 61 48.33 0. 115845
5 15.3 14.7 10.73 1.55 50. 29 62.57 0. 142392
11 14.6 14.3 8.99 1.85 43.38 54.22 0.130128
13 14.7 13.2 9.22 1.82 40. 34 51.38 0.111275
15 12.7 13.0 8. 01 1.59 33.32 42.92 0.098812
17 14.0 14.6 8.12 1. 66 41.16 50. 94 0. 129636
29 16.0 17.9 12. 61 2. 59 59.15 74. 35 0.204419
40 16.7 18.2 18. 38 5.90 80.20 104. 48 0.233292
42 13. 1 12.4 7.04 1. 46 30.27 38.77 0.081629
29 6 15.1 17.4 9.58 2.52 52.17 64.27 0.174117
8 17.2 19.2 16.33 7.73 77.51 101. 57 0. 244166
12 14.3 15.4 9.80 3.57 50. 24 63. 61 0. 143716
20 13.5 14.0 8.33 2.90 37.83 49.06 0. 116768
22 15.4 18.2 11.29 3.02 76.19 90. 50 0.209684
37 16.3 18.3 11. 64 4.74 79.02 95. 40 0.223783
40 15.5 14.7 12. 07 5. 10 55. 60 72. 77 0. 150109
43 14.0 12.9 7.51 1. 88 36.73 46.12 0. 106843
44 17.4 20.6 20.84 7.05 94.08 121.97 0.299917
35 5 19.5 20.5 15. 29 8.84 119.17 143. 30 0. 340886
6 16.3 13.9 4.33 1. 66 49.75 55.74 0. 130240
13 20.0 23.3 18. 10 11.69 153. 16 182.95 0.422028
19 17.5 15.0 7.39 3.39 70. 45 81.23 0. 158788
21 20.0 22.6 15.91 12.08 137.40 165.39 0. 405246
26 17.8 18.1 7.38 4. 68 75.43 87.49 0. 225022
39 19.2 19.0 12. 51 6. 14 99.78 118.43 0.285399
40 17.0 15.7 5.43 3.23 60. 47 69. 13 0.171565
43 18.1 18.6 7.81 4.20 96.05 108. 06 0.249687
45 17.3 16.1 6. 16 2.55 69.29 78. 00 0. 174807

EEIXFLETH S, Weight shows dry weight.
HoR ERREARRMEER
Table 5. Measured data of sample trees in National Forest
i EEE

Standﬁ% No. *Elj{eigh_tl% B%-'%EH& %eaf-. Branch- %cm_— T grtc’)?,l‘:c-l ﬁeﬂ ®
age (m) (cm) weight weight weight part-weight volume

(75, ) | () | () gt )
9 6 4.8 6.2 4.95 1.39 2. 60 8.94 0.009342
9 3.0 3.0 1.58 0. 65 0.78 3.01 0. 002869
10 2.5 2.0 1.02 0.12 0.35 1.49 0.001242
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HERE -
19'(Stz:mdﬁ% No. *%j-leighrfz H%'%%lﬁf% %eaf-. Branch- | Stem- Abo;;un d Efer?— #
age (m) (cm) weight weight weight part-weight voh;me
(yrs.) (kg) (keg) (kg) (kg) (m®)
9 14 4.9 5.0 3.77 1.25 2.40 7.42 0. 008606
18 4.9 6.0 4.82 0.73 2.17 7.72 0. 007846
20 5.0 6.5 3.55 0.83 2.72 7. 10 0. 009809
21 6.1 8.4 6.88 2.21 15. 21 65.21 0.022213
26 5.4 8.0 5.23 1.56 3.84 10. 63 0. 013880
16 7 6.0 9.2 5.24 1.87 6.22 13.33 0.021886
9 9.5 12.4 4.95 1.32 14.95 21.22 0.052727
10 9.0 10.9 7.32 3.17 12.35 22.84 0.043195
11 8.5 10. 1 9.00 2. 16 10.21 21.37 0. 035835
12 7.0 10.8 8.02 3.53 10.23 21.78 0.035847
13 7.5 11.3 8.07 3.33 11.02 22.42 0. 038934
14 8.5 12.8 8.55 4.27 14.85 27.67 0.052574
26 9.5 14.4 12. 08 5.02 22.61 39.71 0.079776
29 9.0 12.8 7.29 3.26 15. 57 26.12 0. 054892
20 1 10.4 13.8 6. 64 4.23 25.00 35.87 0. 086983
5 11.3 12.5 7.97 2.48 23.12 33.57 0. 080005
9 10.9 13.7 9.81 1.33 26.86 38.00 0. 093191
16 11.2 11.8 10. 08 2.25 20. 37 32.70 0.070798
17 13.1 17.4 13. 38 4.79 44.69 62.86 0.155814
19 13.2 17. 1 15.61 8. 43 49. 08 73. 12 0. 170888
31 10.9 12.4 6.93 2.21 19.92 29.06 0.069352
37 13.3 166 10. 37 5.38 44.02 59.77 0.153148
38 11.2 13.1 8.42 2.01 23.77 34.20 0. 083031
39 14.8 19.2 14.27 5.78 64.50 84.55 0.223686
41 13.6 17.5 14.12 7. 57 49. 68 71.37 0.172935
43 12.6 15.4 12.31 4.82 35.98 53.11 0.124880
47 13.8 17.4 12. 52 5.48 46. 57 64.57 0. 162194
48 12.9 16.1 8.21 2.73 39.82 50.76 0.138404
51 10.5 13.1 9.21 3.02 23.20 35.46 0. 080379
52 13.2 15.4 11.38 3. 57 37.72 52.67 0. 130931
57 14.2 21.5 21.52 8.85 79.00 109. 37 0.275811
60 12.9 16.2 14. 33 4.86 41. 16 60. 35 0. 143061
26 6 18.0 21.1 18.85 8. 60 116. 60 144.05 0. 389456
14 12.0 10.7 3. 54 1.29 17.52 22.35 0. 060363
20 15.2 13.7 10.84 2.89 36. 61 50. 34 0. 126519
24 17.7 22.1 15.95 5.78 89.63 111.36 0.308837
37 17.6 20.8 15.59 5.36 86.98 107.93 0.300237
47 18.8 21.2 20. 36 7.83 94. 62 122. 81 0.326413
48 13.7 14.3 3.81 0.78 31.00 35.59 0.107214
49 15.2 15.7 7.95 1.92 43.36 53.23 0. 149790
51 15.2 16. 1 6.85 1.87 47.00 55.72 0.161718
29 3 17. 4 21.7 18.29 11.94 91. 06 121.29 0. 312050
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, i EERE
)H(Standﬁ% No. ﬁli{eighr%- H%%éﬁé:’i‘: %eaf - f ]%‘amc;hEE gﬁt:em-‘ ® Abo‘éﬁ;un d ?terﬁ B
age (m) (cm) weight weight weight part-weight volume
(yrs.) (kg) (kg) (kg) (kg) (m®)
29 7 13.2 15.2 4.91 5.18 35. 65 45.74 0. 122275
17.9 27.2 22.23 28.14 148. 44 198.81 0. 507796
9 15.5 16.2 5. 86 3.35 47. 69 56.90 0. 163266
11 13.2 16.3 8. 04 9.33 44.70 62.07 0. 153342
14 18.1 28.7 19.44 18.53 143.19 181. 16 0.489982
16 15.6 19.8 7.12 5.55 72-89 85. 56 0. 249972
18 18.0 20.9 15.91 10.49 89.78 116.18 0.308108
27 16.2 18.0 5.72 3.57 68.52 77.81 0. 235150
34 12 21.6 33.0 32. 67 32.95 266.55 332. 17 0. 897467
14 17.2 21.9 9.15 7.74 93.51 100. 40 0. 315582
19 18.7 22.6 7.79 4.74 97.87 110. 40 0. 330982
23 20.5 24.0 22.48 11.07 134.27 167.82 0. 453242
24 20.7 25.2 30. 20 22.79 158. 59 211.58 0. 535387
28 17.4 18.5 6.01 4.08 70. 15 80. 24 0. 235999
32 17.2 18.1 14. 57 7. 68 69. 31 91.56 0. 233460
36 20.6 26.0 15.85 12. 10 151.29 179.24 0.511079
48 20.6 29.0 18.75 18.99 179. 21 2"1/6. 95 0.604518
45 1 15.8 22.2 11.98 10. 23 85.42 107. 63 0.277763
5 18.0 22.7 15. 87 8.11 115.95 139.93 0.376737
7 13.0 16.0 3.35 2.76 34.75 40.86 0.113089
10 20.2 31.2 25.64 16.71 215.32 | 257.67 0.700631
12 21.0 33.5 45. 07 28.96 243,58 317.61 0. 790198
18 14.7 12.7 6. 37 2.25 32.92 41.54 0. 106928
27 18.2 25.0 17.76 13.31 129.30 160. 37 0. 420053
28 23.6 37,4 79. 64 48.88 394.49 523.01 1. 280976
33 24.3 34.9 50. 84 30. 66 334. 34 415.84 1. 084749
36 20.5 28.6 30. 0t 21.12 188. 88 240.01 0.613283
37 21.9 30.1 31.60 16.85 223.21 271. 66 0.725449
38 23.5 39.4 58.62 49.82 263.02 371. 46 1.177814
41 19.7 25.6 28.99 11.11 155. 24 195.34 0. 504405
46 17.6 22.9 17.19 11.89 100. 95 130. 03 0. 327732
49 23.0 32.9 31.35 20.79 281.78 333.92 0.912301
50 21.8 32.2 31. 04 23.10 240. 37 294.51 0. 781042
53 13 20.2 22.0 16.84 8.79 129.12 154.75 0.401075
14 23.5 32.6 33.35 22.97 269.51 325.83 0.839169
22 25.0 34.2 46. 14 22.68 367.04 435.86 1. 143460
23 25.3 35.1 58.07 31.34 381. 15 470.56 1. 187617
27 23.2 35.9 67.84 51.46 349. 58 468.88 1. 089636
34 23.6 33.0 38.88 27.08 319.88 385.85 0.996240
35 24.7 32.4 42.77 22.46 323.92 389. 15 1. 008480
39 21.0 25.8 28.84 20. 89 189.94 239.67 0. 590712
42 25.6 34.6 49.82 29.52 381.66 461. 00 1.188503

EEIEETH S, Weight shows dry weight.
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Table 6. Measured data of sample trees in Obi

i EE
ﬁSta_ndﬁ% No féljl_lei ght% B%%:ﬁ-ﬁl_;i %:af-' = Ez‘anghii g%em: B Abo;«:;)un d é#;eji B
age weight weight weight : volume
(vrs.) W™ g | Ge) | G | PRt
10 3.1 4.1 2.13 0.96 1. 05 4. 14 0. 002951
3.5 5.3 3.17 0.50 1.95 5.62 0. 005445
10 3.0 2.6 1.07 0. 14 0.96 2.17 0.001428
15 2.5 2.2 0.91 0. 06 0. 46 1.43 0. 001284
22 4.5 8.1 8.97 1.82 5. 06 15.85 0. 014096
26 3.9 6.4 5.22 0.74 2.79 8.75 0.007777
30 4.4 6.3 4.83 0.70 3.21 8.74 0.008947
44 4.9 8.9 8. 68 4.75 6.55 19.98 0.018265
17 8 7.3 1.8 7.59 3.00 14. 16 24.75 0. 040241
11 7.6 14.4 9.98 6. 01 20. 39 36. 38 0. 057948
15 5.9 11.3 6.90 3.00 11.46 21.36 0. 032569
21 5.5 8.9 2.01 0.96 5.73 8.70 0. 016300
22 7.5 12.9 5.39 3.29 16.81 25.49 0.047751
26 8.3 20.3 33.46 18.31 45.87 97. 64 0. 130318
30 5.0 8.2 2. 62 0.91 5.25 8.78 0.014921
41 7.1 12.7 8.96 5. 19 14.59 28.74 0.041476
21 5 10.0 19.9 24. 16 14.55 45.43 84. 14 0.131835
6 11.2 21.4 31. 62 19.26 68.04 118.92 0. 197420
10 10. 6 20.0 19.98 13. 45 52.21 85. 64 0. 151443
18 11.1 21.6 21.21 16.12 66.52 103. 85 0. 192971
19 11.6 22.8 21. 68 13.28 70. 52 105. 48 0.204569
26 9.8 17.8 17.20 8.74 39.84 65.78 0. 115580
32 12.3 24.4 31.18 20. 51 89.80 141. 49 0. 260639
45 8.0 15.1 13.08 7. 60 24.12 44.80 0. 070006
25 6 12.8 23.1 26. 60 16.17 88.25 131. 02 0. 256083
11 12.2 19.5 22.63 10.91 61.02 94. 56 0. 177027
20 11.4 17.5 28.07 14.53 48.26 90. 86 0. 140005
22 14.4 28.6 39. 31 23.25 140. 16 202.72 0. 406622
26 13.5 23.6 18.57 9.58 101. 39 129.54 0.294192
36 12.7 21.2 25.47 12. 06 73. 54 111.07 0.213364
43 13.6 25.3 32.73 27.50 104. 86 165. 09 0.304256
61 14.2 27.0 32.53 18.69 127. 56 178.78 0. 370127
31 1 14.1 23.1 16.84 10. 26 100. 94 128.04 0.292874
15.8 30.9 33.22 23.91 192.08 249.21 0. 557294
12.8 19.9 15.11 7.06 67.28 89.45 0.195191
27 15.2 27,4 23. 68 18. 57 142.77 185. 02 0.414155
30 14.7 30.1 32.74 26.18 182.54 241. 46 0. 529552
35 15.6 29.1 24.61 21.97 159.73 206. 31 0. 463305
41 16.5 32.3 26.13 19. 69 202. 35 248. 17 0.587019
45 14.1 24.8 25.78 15.95 119.98 161. 71 0. 348140
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B w7 s | E|R E|p ®| JEEET e
and No. Height DBH | Leat- Branch: | Stem: ground Stem-
age (m) (em) weight ‘welght weight part-weight volume
(yrs.) g | “Ge) | () et | (m9)

34 14 19.0 32.4 34.51 | 24.94 234.28 293.73 0. 679774
20 19-1 32.1 32.03 24.31 241.91 298.25 0.701711

23 16.5 24.4 22.83 12. 79 135.48 171. 10 0. 393082

29 21.5 40.1 40. 75 43.40 373.95 458.10 1. 084850

33 19.6 35.4 36.43 32.41 281.36 350. 20 0.816188

46 17.9 35.5 32.06 30.09 256.48 318. 63 0. 743919

51 18.3 30.4 31.30 24.39 212.94 268.63 0.617761

52 18.2 28.0 25. 13 16. 83 187. 18 229. 14 0. 543000

39 6 16.7 40.3 47.06 41.73 282.21 371.00 0.823232
23 16.8 31.7 40. 45 36.67 213. 46 290. 58 0.622648

25 16. 1 35.1 25.99 30.53 237.97 294.49 0. 694145

29 18.5 37.2 35.92 34.41 317.98 388. 31 0.927548

31 19.0 37.3 43. 06 38.79 303.48 385.33 0. 885304

36 22.4 44.3 46.30 47.36 480. 89 574.55 1. 402594

40 20.2 34.9 30. 45 30.20 285.76 346.41 0. 833532

53 17.9 32.6 29.00 29.51 225.39 283.90 0.657399

45 2 22.6 45.7 §2. 29 15. 60 484.54 582.43 1.413305
12 19.0 40. 4 46.86 45.06 352. 12 444.04 1. 027152

13 22.9 48.1 48.96 56.20 544. 02 649.18 1.586838

16 21.1 37.8 56.81 65.91 342. 41 465. 13 0. 998805

20 21.3 43.2 41. 50 43.34 456.85 541.69 1. 332541

25 20.3 41.9 57.38 65.56 413.65 536. 59 1.206582

27 17.8 36.4 45. 30 34.22 292. 56 372.08 0.853413

38 17.7 34.3 43.56 30. 66 254.88 329.10 0. 743383

BEEIKLETH 5, Weight shows dry weight.
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Table 7. Measured data of sample plots in Yoshino
| iz Average ha 3»7:bH Per ha
g
il — - H EAE o EHE
Stand Bo B | gy o |BCT S| WTTERE | BRRARE| 3E D | % B \Above- | oo |WIIRK | BRHRE| B E # & |Above-
age B £ Hei "gt Clear | Basal | Stem- | Leaf- [Branch-| Stem- | ground Densit Basal | Stem- | Leaf- |Branch-| Stt;m- ground
(yrs.) D.B.H g length| area | volume| weight | weight | weight |part- le\? 'YY! " area | volume| weight | weight | weight |part-
(cm) | (m) | (m) | (md) | (m?) | (kg) | (k) | (kg) | weight NO) | (m2) | (m3) | (ton) | (ton) | (ton) | weight
(kg) (ton)
Bes imiing | 50| 53| 20loom| — | res| 029] 219 409 | 1209 |2500| — |19.87] s.46| 25.88 49.21
10 i A% A 43| 50| 1.9]00016f — | 1.22] 0.21| 1.56| 2.99| 5609 | 8.76| — | 6.8 | 1.17| 8.75 16.78
Thinnings
Afi’% ﬁini'nking 57| 5.7| 2.0|0.002 — 2.03| 0.36| 2.671 5.06| 6410 | 16.34 | — | 13.01| 2.29| 17.13 32.43
Befgfleﬁiﬁ'l‘ﬁng 7.1 7.1] 3.7|0.0042] — | 2.22| 0.47| 592 8.61| 8652901 | — |1523| 3.22| 40.64 59.09
15 B 5.9/ 61| 3.3(00030 — | 1.57| 0.3¢| 4.25 6.16| 2370| 7.00| — | 3.72| 0.80| 10.08 14.60
Aftad thinn‘ing 7.8| 7.6| 3.9[0.0049] — | 2.56| 0.54| 6.80| 9.90| 4495 |21.92| — | 11.51| 2.42| 30.56| 44.49
Beff?eﬁiﬂ',‘ﬁng 10.1| 10.5| 6.6|0.0081] — | 505]| 1.74| 17.24 24.03 | 4503 | 36.58 | — |22.73 | 7.85| 77.63| 108.21
19 {Jﬁ‘?ﬁﬁiggs 9.4 10.1| 6.5|0008 — | 3.82| 1.08| 13.55 18.45| 1272 | 8.78| — | 4.86| 1.38| 17.23 23.47
% 7K ,
After thinning | 10-4 | 106 6.7[0.0086 — | 553] 2.00| 18.69 26.22| 3231 | 27.80 | — |17.87 | 6.47| 60-40 8474
Bcf(f'i fgiggmg 12.5| 12.3| 7.4[0.0130, — | 6.97| 2.37| 30.83| 40.17 | 3438 | 44.82 | — |23.98| 8.15]| 105.98| 138.11
24 BEE o] el 7afooss — | 42| 14| 1900 2063 801| 67| — | 33| 113 1522 19.73
Aftas thinning | 133 12.6| 7.6 0.0144 — | 7.81| 2.66| 34.42 44.39 | 2637 | 38.06| — |20.60 | 7.02| 90.76| 118.38
Befg‘if&iﬂﬁing 6.1 14.5| 8.1]0.02070 — | 835| 4.53| 53.77 66.65| 2557 | 52.83 | — | 21.36| 11.59 | 137.50 170.45
31 WA | 150] 1we| 727|000 — | 7.46| 3.90| 45.63 56.99 | 639 | 1149 | — | 477| 2.49| 29.16 36.42
After thinning | 164| 14.6| 82]0.0216 — | 8.65| 4.74| 56.49 69.88 | 1918 | 41.34| — |16.59 | 9.10| 108.34 134.03
. Befgﬁieﬁiﬂ'{ﬁng 21.8| 18.6| 11.8]0.0392 — |14.06| 8.89 | 129.34/ 152.29 | 1557 | 61.03 | — | 21.89 | 13.84 | 201. 39 237. 12
;ﬁ?iﬁin’g 20.7| 18.4| 12.1/0.03470 — |12.29| 8.42|118.33 139.04| 240| 8.33| — | 2.95| 2.02| 28.40] 33.37

PEAEH oW &+~
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=

Cexliz) %l £H



I B Average ha 7 b Per ha
i - - _ ~ ERE T W EHE
Stand B9 5 | gy o AU WTEG SMA) 3 B ) &% H | 8 OE | Above| . o |\ KR BPHET| 2E B B EH | B H | Above-
age [ERES Heilﬁlllt Clear- | Basal- | Stem- | Leaf- [Branch-| Stem- | ground Densit Basal- | Stem- | Leaf- |Branch-| Stem- | ground
(yrs.) D.B.H 8% length | area |volume! weight | weight | weight | part- 'No)y area |volume| weight | weight | weight | part-
Cm) | (m) | m) | m?) | (m® | (kg) | (kg) | Ckg) | weight | N0 | (m2) | (m® | (ton) | (ton) | (ton) | weight
. (kg) (ton)
® F K _ —
5 | A Fiohing | 22:0] 186 | 11.7] 0.0000 14.38 | 8.97| 131,35 154.70 | 1317 | 52.70 | 18.94 | 11.82 | 172.99| 203.75
Beﬁfi‘&iﬁ'iﬁng 23.7| 203 13.7|0.047 — | 22.99 | 11.57 | 166.82201.38 | 1321 | 59.05 | — | 30.37 | 15.29 | 220.37) 266.03
N 1
51 '%Eir{ljgir?gs 20.9| 20.9| 13.6!0.0348 — |21.24|10.65 | 154.58) 186.47 | 201 | 6.99 ' — | 4.27| 2.14 | 31.07 37.48
B F AR _ —
At Biming | 24| 21.4| 13.7]0.0465 23.30 | 11.74 | 169.02, 204.06 | 1120 | 52.06 26.10 | 13.15 | 189.30] 228.55
Mk Al _ —
60 | Befens thinming | 23| 21.9| 105 ] 0.0618 | 22.13 | 13.88 | 243.61) 279.62 | %80 | 60.57 21.69 | 13.60 | 238.74| 274. 03
EEBIIEETH 5, Weight shows dry weight.
Hek A JII M H O K @
Table 8. Measured data of sample plots in Nishikawa
SE B Average ha #7: 9 per ha
sm% N HEHE A H LA E
tan B9 5 | gy o BT H BTER | BME) K E B E | Above-) o o |WTHEM BHE) X E # & | Above-
age [EREES Hei 'i’t Clear- | Basal- | Stem- | Leaf- [Branch-| Stem- | ground Densiyf Basal- | Stem- | Leaf- |Branch-| Stem- | ground
(yrs.) D.B.H 8% length | area | volume| weight weight | weight | part- (No )y area [volume | weight | weight | weight | part-
(cm) | (m) | (m) | (m?) | (m%) | (kg) | (kg) | (kg) | weight 71 (m?) | (m%) | (ton) | (ton) | (ton) | weight
= (kg) (ton)
10 Bef(':‘iﬁigﬂﬁng 8.1| 6.8 1.7/0.0054 0.0195 5.40 | 0.90 | .97/ 13.27 | 3504 | 18.96 | 68.20 18.93 | 3.14 | 24.41) 46.48
Befire imning | 11:0| 95| 4300095 0.080 8.35| 1.60| 163 26.27| 2933 ] 27.99 | 140.69 24.50 | 4.70 | 47.88 77.08
15 {’f‘?ﬁﬁﬂ; 10.7| 9.4| 4.3|0.00790.0348 5.75| 1.04| 11.83 18.62| 355 | 2.81| 12.3¢ 2.04| 0.37| 4.20 6.6l
After thinming | 11| 99| 4.3]0.009 0.0498 8.7 | 1.68 | 16.94 27.33 | 2578 | 25.18 | 128.46| 22.46 | 4.33 | 43.68 70.47
Bcfc'ja?efﬁﬁgging 13.1] 11.4| 5.4)0.0142 0.0867 9.69 | 2.71| 29.22| 4l.61 | 2650 | 37.61 | 229.64 25.68 | 7.18 | 77.44| 110.30
20 %Lﬁig'; 9.7| 9.7| 5.6(0.0077] 0.0415 4.46 | 1.27| 13.96 19.69 | 323 | 2.47| 13.39 L.44| 0.41| 451 636
A ﬁinﬁng 13.5| 1.6 5.4|0.0151] 0.0929 10.42 | 2.91 | 31.34] 44.67 | 2327 | 35.14 | 216.25 24.24 | 6.77 | 72.93 103.9%
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S B Average ha 47 b Per ha
s T T o R i EERE
Stand M9 105 | pg o | BCTE | WIHORE ERMIBY) E E K B B E | Above w o |WERE | MBI E ) K B | B E | Above
age [ERRES H eiml]nt Clear- | Basal- | Stem- | Leaf- [Branch-| Stem- | ground Dcnsi’? Basal- | Stem- | Leaf- Branch-| Stem- | ground
(yrs.) D.B.H g length | area | volume| weight | weight | weight | part- (No 3’ area |volume| weight | weight | weight | part-
(ecm) | (m) | (m) | (m®») | (m») | (kg) | (kg) | (kg) | weight | (m® | (m%) | (ton) | (ton) | (ton) | weight
(kg) (ton)
Bef(r:?ﬁc f&iglljﬁng 14.9 14.5 8.5 | 0.0178 0.1427f 10.30 2.27 47.71| 60.28 2238 | 39.94 | 319.37] 23.05 5.09 | 106.77| 134.91
iR AN
25 "Fhinnings 13.1 12.3 7.5 | 0.0137 0. 1029 7.69 1.55 | 34.37] 43.61 238 3.27 | 24.48] 1.83 0.37 8.18/ 10.38
After thinning 15. 1 14.7 8.6 | 0.0183 0.1474] 10. 61 2.36 | 49.30] 62.27 | 2000 | 36.67 | 294.89| 21.22 | 4.72 | 98.59 124.53
fal €% A v
Before thinning 16.6 | 15.5| 10.0 | 0.0223| 0.1856{ 11.86 | 4.28 | 62.23| 78.37 | 2022 | 45.14 | 375.28 23.98 | 8.65 | 125. 83' 158. 46
M &R
29 Thinnings 14. 1 12.8 8.1 0.0157| 0.1191] 8.20| 2.84 | 39.90| 50.94 211 3.32| 25.13) 1.73 | 0.60 8. 42} 10.75
After thinning 17.0 15.7 10.2 | 0.0231] 0.1933| 12.29 | 4.55| 64.83] 81.57 1811 | 41.82 | 350.15; 22.25 8.05; 117. 41| 147.71
fal % A
35- Before thinning | 18.5 18_2 Ll 1.7 | 0.0280) 0.2845| 10.34 | 6.28 | 103.23| 119.85 1754 | 49.07 | 499.00 ) li Ifl_ 11.02 | 181. 06 210.22
Fo9k B A K ¥ B E
Table 9. Measured data of sample plots in National Forest
3 b= Average ha #»7-9 Per ha
M S W LS W LEE
Stand W9 5 | sy o | BT | MR | R 3 W | B B | % R | Above: | o o | MR | BATRE| 3 | £ B | % & | Above
age [NRE "f]’t Clear- | Basal- | Stem- | Leaf- |Branch-| Stem- | ground 4 =% | Basal- | Stem- | Leaf- Branch-| Stem- | ground
(yrs.) D.B.H 80! length| area |volume weight | weight | weight | part- (No )y area (volume | weight | weight | weight | part-
(cm) | (m) | (m) | (m?) | (m®) | (kg) | (kg) | (kg) | weight | @) | (m%) | (ton) | (ton) | (ton) | weight
(kgd (ton)
fal {2 Al
9 Before thinning | 6.0 4.4 0 0.0032| 0.0107| 4.58 1.25 2.87 8.70 | 2210| 7.00| 23.56 10.13 | 2.76 6.34] 19.23
Befg‘fje %ﬁgging 1.3 | 7.8| 2.0{0.0107] 0.0458) 7.78 | 3.08| 12.73] 23.59 | 2652 | 28.43 | 121.39] 20.62 | 8.17 | 33.75| 62.54
M & K )
16 Thinnings 8.1 5.8 1.3 | 0.0067 0.0287| 4.65 1.81 7.98) 14.44 531 3. 56 15.23| 2.17 0.96 4. 24 7.67
v
After thinning 12.1 8.3 2.1 0.0117 0.0501] 8.56 | 3.40 13.91| 25.87 | 2121 | 24.87 | 106. 16| 18.15 7.21 29.51| 54.87
D |
20 Before thinning 14.1 } 11.4 ’ 5.6 | 0.0163| 0.1072] 9.63 3.44 | 30.34 43.41 2378 | 38.79 | 254.92| 22.91 8.19 | 72.14| 103.24
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- S B Average ha }»7-bH Per ha
S;agr;d W | gy g BT TR AR E | | 8 W "Khove: e | WTERE| SpHIBE| 38 B #E Kiove:
(yrs) BipEy | Height oo | “iren | voramel weight | weight | weight | part. Density Parea | volume | weight | weignt | weight | oot
Cam) | (m) | Gm) | () | () | () | o) | Che) | weight Ne) T (m2) | (m?) | (ton) | (ton) | (ton) | weight
: (kg) (ton)
. %Eﬁ@s 2.4 10.7] 5.8 00126 0.0815 7.46] 2.60| 23.04 33.12| 92| 8.72| s6.41] 516 1.80 15.9q 22.92
A g | 149 | 17| 55 00078 0.1177] 1053 | 3.79 | 33.37] 47.64 | 1686 | 30.07 | 196.51] 17.75 | 6.39 | 56.18 80.32
Befns i | 167 | 146 | 8.0 | 0.004 01983 10.82 | 363 | 6.7 7116 | 1723 | 40.33 | 34165 18.64 | 6.26| 97.71] 12261
2 BLEE | 6| 1206, 7.2|00212 01782 9.7 | 3.23| 50.95 €3.94| 29| 6.24| s2.38 2.67| 0.95| 14.98 18.80
A imiog | 17:0| 15.0] 8.2 0.0239) 0.2024 11.04 | 3.72| s7.89| 72.65 | 1429 | 34.09 | 289.27) 15.77 | 5.31| 82.73) 103.81
Beis Ninbing | 19-9| 15:8| 8.6]0.0315] 0.2570] 10.87 | 891 | 74.27 94.05 | 1528 | 48.72 | 39265 1661 | 13.62 | 113.48 143.71
29 '%Eiﬁij;s 17.6 14.5 8.6 | 0.0240| 0. 1543] 7.87 6.50 | 44.58/ 58.95 286 | 6.85 | 44.12) 2.25 1.86 12.75] 16.86
nre iling | 204 16.1| 8.6 00337 0.2806 1156 | 9.47 | 81.10] 10213 | 1242 | 41.87 | 348.53] 14.36 | 11.76 | 100.73] 126.85
Befis Sithing | 23:4| 17.6 | 9.4 0.0439 0.4094] 15.40 | 10.91 | 120.36] 146.67 | 1189 | 52.16 | a86.77] 18.31 | 12.97 | 143.11] 174. 39
34 B | 2.0 12.0| 98|00 0.3416 12.36 | 7.69 | 100.46 120.51 | 195 | 7.31| 6662 2.41| 150 | 19.59 23.50
At inng | 26:7] 17.8| 9.4 | 0.0651] 0.4227) 16.00 | 11.54 | 124.27) 151.81 | 994 | 44.85 | 420. 15 15.90 | 11.47 | 123.52 150.89
Befirs itiing | 27:7| 19.0| 8.9| 0.0629 0.5964| 28.09 | 17.94 | 182.51| 228.54 | 822 | 51.72 | 490.25 23.09 | 14.75 | 150.02] 187.86
45 BRE | 262] 12.4| 810057505212 24.13| 1523 | 159.54 198.90 | 109 | 6.27| 56.81 2.63| 1.66| 17.39 21.68
Afe Biing | 2729 192 9.0 0.0637] 0.6079| 28.70 | 18.36 | 186.02 233.08 | 713 | 45.44 | 433.44] 20.46 | 13.09 | 132.63{ 166. 18
53 | Bern ihing | 30-1| 22.1| 11.8 | 0.0733 0.8535| 38.75 | 24.17 | 273.13) 336.05 | 726 | 53.32 | e19.67] 2613 | 17.55 | 198.29] 243. 97
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10. Measured data of sample plots in Obi

5 Average ha $%»7-b9 Per ha

i i EERE o £
Stan W9 75 | gy o (BT | MTEORY| 8HIRY) 35 | A% | B E | Above-| o o | MTTEIEE | BRMIBT) 2K #: & | Above-
age H X | feient | Clear- | Basal- | Stem- | Leaf- Branch-| Stem- | ground |5 =% | Basal- | Stem- | Leaf- |Branch-| Stem- | ground

(yrs.) D.B.H ght length | area |volume| weight | weight | weight | part- (No )y area | volume! weight | weight | weight | part-
(em) | (m) | (m) | (m3) | () | (@) | (@) | (g) | weight | NO) | (m) | ((m®) | (ton) | (tom) | (ton) | weight

B (kg) ' (ton)
10| pegi Sl g | 55| 37| 060002900078 4.49| 1.33| 278 8.60| 1500| 4.28| 1163 674| 1.9 | 417 12.90
Befis imhing | 1222 7.1| 1.3]0.0127) 0.0453 9.14 | 4.83 | 16.02 29.99 | 1541 | 19.56 | 69.83( 14.08 | 7.45| 24.69 46.22
17 %‘?“ﬁufgs 12.8 | 7.2| 1.3]0.0142 0.0504 9.57| 4.88| 18.76| 33.21 | 492 | 6.97 | 24.90 4.71 | 2.40| 9.23 16.34
Al HimNing | 12| 7.0| 1.3{0.0120[0.0428 8.93 | 4.81 | 14.74| 28.48 | 1049 | 12.59 | 44.93] 9.37 | 5.05| 1546 29.88

Beriny g | 20.1| 10.0| 2.7 | 0.0328) 0. 1634 22.20 | 14.02| 5753 93.75| 923 | 30.23 | 150.82 20.49 | 12.94 | 53.10 86.52
21 HRE | 196| 99| 3.0|00310 01506 2172 | 13.18 | 55.60| 90.70 | 157 | 4.87 | 24.28 3.41| 2.07| 8.76 14.2¢
e Tl | 20.2] 10| 26| 0.0331] 0.1650 22.65 | 14.19 | 5788 94.72 | 766 | 25.36 | 126.54| 17.35 | 10.87 | 44.34) 72.28
Befine inning | 23:0| 12.7| 3.2 0.042¢ 0.2652 27.76 | 16.28 | 91.41] 135.45 | 838 | 35.64 | 222.25( 23.26 | 13.64 | 76.60) 113.50
25 X | 29| 124| 320038002374 25.10 | 14.90 | 86.78 126.78 | 143 | 5.44| 33.95 3.59 | 2.13| 12.41| 1813
Aftoe inning | 23-3| 12:8| 3.3 |0.0435 0.2709 28.30 | 16.56 | 92.46 137.22 | 695 | 30.20 | 186.30| 19.67 | 1151 | 64.19| 95.37

Befin: Siting | 27:2| 149 6.5 | 0.0600| 0.4287] 24.96 | 18.14 | 145.17 188.27 | 673 | 40.39 | 288. 15 16.80 | 12.21 | 97.70] 126.7]
3l ﬁlffm?;s 28.8| 15.4| 6.5 |0.0687] 0.4900| 26.51 | 20.47 | 177.21] 224.19 | 86| 5.91 | 42.14 2.28| 1.76| 15.24] 19.28
b g | 27:0| 149 6.5 0.0587) 0.4191| 24.74 | 17.80 | 140.48| 183.02 | 587 | 34.48 | 246.01] 14.52 | 10.45 | 82.4¢| 107.43

Cendfizr) Wi LHINEAE Yo x v



3 -2 Average ha 3 7- b Per ha

i N i EEE it i E
Stand BB | gy g |BOTES | WU B0 B W | bW | % [ Above | b o | W | M| % E | £ B | % & | Above
age RS Hﬂ' ;‘t Clear- | Basal- | Stem- | Leaf- Branch-| Stem- | ground |[j* = | Basal- Stem- | Leaf- [Branch-| Stem- | ground

(yrs.) D.B.H [¢€ length | area |volume| weight| weight | weight | part- (No )Y area | volume| weight | weight | weight | part-
(em) | (m) | (m) | (m?) | (m®) | (kg) | (kg) | (kg) | weight 7| (m?) | (m®) | (ton) | (ton) | (ton) | weight

(kg) (ton)

Beffiﬁigging 31.3 | 17.9 | 8.5 0.0784] 0.6547) 29.98 | 22.80 | 225.69] 278.47 | 575 | 45.07 | 376.48) 17.24 | 13.11 | 129.77| 160. 12

34 ’%ziﬁings 28.8| 17.0| 8.0 | 0.0670| 0.5596| 25.28 | 20.00 | 195.85 241.13 | 53 | 3.55 | 29.66] 1.34| 1.06| 10.38 12-78
Aftes thinming | 31-5 | 18.0| 8.6 |0.0795| 0.6644] 30.46 | 23.08 | 228.72) 282.26 | 522 | 41.52 | 346.82| 15.90 | 12.05 | 119.39] 147. 34
Bef(':“?e%ﬁg',’ﬁng 36.0| 18.2 | 8.6 0.1031 0.8259| 36.09 | 34.85 | 283. 14| 354.08 | 458 | 47.21 | 378.26| 16.53 | 15.96 | 129.68| 162. 17

39 BEE | 2| 81| 84008720693 33.40| 26.81 | 264.89 32510 | 47| 410 | 32.69 1.57| 1.2 12.45 15.28
A fﬁhﬁ;ng 36.3| 18.2| 86 |0.1049 0.8405 36.40 | 35.77 | 285.23| 357.40 | 411 | 43. 11 | 345.44| 14.96 | 14.70 | 117.23| 146.89

45 Be{iﬁig"’ﬁng 39.4 | 20.2| 8.0 |0.1242 1.0661| 49.20 | 41.49 | 365.47| 456.16 | 435 | 54.01 | 463.74] 21.40 | 18.05 | 158.98| 198.43
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Fig. 3. Average diameter at breast height Fig. 4. Stand density ratio (SDR) and average diameter
of sample stands. at breast height or stand age.

SDR = (N/Nm) x 100
N: stand density, log Nm= —1.630log D+5.5010,
D: average DBH
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Fig. 12. Average stem weight of sample stands.
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Leaf weight of sample stands.
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eWDT, I I TERERECSVLTkshity,

IO L5 I EAERECET 2HENE, TOWRICE OFMSAD B, BEEETHCAbR TGS
LRWZHEVWA IR ETLE L DURBC L VMEZIR TR, ThbDMH#EHMFIIC Il <8 Tk
BEORFEL LD e, T4 DERITEFOEHREDOEEFE DD LGSR D L5 TE
1o

ha Bt b OWE LFEBELH 11X, 5 12Xc, ha Hic o EEFEHEELYH 13K, £ 14K,
ha 7o D IEFE PHEE A 151K, B 16T, /- ha Hiz D EME L PEmEBEXYE TR, 5§
18 [z~ $,

BEOBRE, HIINMCIIBHETAbALLDOLRALTH S,

B ha Hic b BENIKERSE L b XBESH 2 LW T2 LWL O MED™, BECL-THE
Db bigls S RED, FIEE L & BITHINT B & 5 SRS D B3I DR
MNEbRicE FILEE - S, Ik « IRRSPGIR L1 X 5, Bk LT optimum curve %4 < %
DEEZBND, HIBETIZ-ThoMF bine &Sy 22, MR USECETEBECE
BMINBHAFEENI G, LRELENN L ) EEECERINLHT L D ECOIXBITOEETHS 5,
SR ERERIL O & O IEHEFL IR 53 ERE COUINEI R ETIRHMBA TV A ERALTH
%,

EFI(2)RNOHELE 1 FOREROBEGFEL LTI hETLE L DHRFE N B I iobh TEr, $15
KD ha Hic h ERIXFE L HEREEFEIN 5 Z LR W MNRD B, Floic X h P X
VIEH B2 20~25 4.2 A F TIITMER E & b, 23~25tonfha < HWNCET B, < OFFIILEH
EEBIhAHIEER ISR bhD, ZDOKA0FEZAETIL 17~21 tonfha & LKL %
031, F O 28~30ton/ha & %A oUW 5 X 5 Kefflifisid 5,

ﬁmm%btbwﬁﬁﬁ,+ﬁkﬁ§?%O%%%ﬁfdﬁﬁ%ﬁm%%%%&%ﬁEKM%%K,m
i L TIE—EOffi % fR> T &)Y MOLLERMD, &%ammwm,ﬁmbé;miﬁm,axmw
S 5 OIOIDIEINIENN 70 LN L o TGRRBATE D, Z OEFRMCARILIL Monst und Saekr® 0)% &
HEROEHEM LSO F% RS BEEr-LAMBERT DRIT X 5 THX BR T B, ‘

BASE L7 OZEEAMBAIC X D IHE—ETH 5 &ThiE, BRINIBEIME DO TR & LT, 204EL
ic o T D & 17~30 tonfha, 45 22 tonfha { Bl EE 2 bR, = OIERIL BURGERID 1) Picea abies
0 15~20 ton/ha, MoLLER™>  [i] U< 12 ton/ha, PYRZEARFADOD b F~ > 19.1 tonfha, > o
[7] 13~15 ton/ha, JUAKZF& R OFATOD 7 = <> 7.5tonfha, OsHMA et al®® D F ~N—F # &
5 £V D 8.6~12.1 ton/ha, WEETMAN and HARLAND®) o> Picea mariana o 8.6 ton/ha, {£jE, FIHD D
e/ %0 9.5~10ton/ha /g & Z ¥ THRE ST 2 HEHVIER DL EREC T h ple D Buflid R
L,&%6®7wvvos~emmm,%%6@7w770®7~9mmm,M@aWWo7wvve~9
tonfha, ANDOS 1> 7 & = 13~14 tonfha 75 & = YV IHIC < 5 & (ELLLOIER S &5 E 2 B, L Lis
M, AEOEE LCNET BREMHIA L HRETE TR T 52 L AT 5 0TS B,

BATERE S OERI BB L SCERICII—EEEL BT ENTEBY, Hlh <25 EBMEL
DHBZERAR < WEHDIXT F = LICOWTHE Lz, FRESORES I LETNADNRS,
fedoh, OVINGTON'DY = — R y 237 = VT D\ TR DIERIE 20 SEEH ¥ THIED & & Liciind 20 %
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DHRPRLENMEE E D, 0FE AT I ODFNDOHZ - ExRL, Fio OvineToNn and MADGWICKSOT
F—m oy YT H Y ARRT 245EF T & & LI LT 2. 4tonfha 125 L, FDi4i% 1.3~1. 4 ton/
ha {BULDfilia{ft - TH0 ELBE TH D ST 2.3~2.5tonfha LR35 = & AR Lo, Jull«
IR b & i O BOR O MR BIR % b & v USROS By DR A R, 1560 Aic
IODFAE LD EARL, IBHICKAS § AFKRT20H 412 1 DOFEUNRLR D ERHR UL,
WASHL Z BT, AR CLRIBR e & Db IC BN SE R Ik G 3% 1 12 & & 1 b BARRO 7o BASRIRE
DOHFERE LT, HEKDKRKZ v —ilifEn 5 ha Hich DTHRAREHBL, ShCHERD
BEEEFT U TRD, T - D L FRORFE TRERY b RS EREELRDTHThE 1 DOFELD
HH LR LI, Lo Lienih, FBEMARORGER L EROHGAFECHB Thr A L1 h
ETLIEMHIN D Lds h THDEBED,  Hj11 « (L, TKARD I & 75 o 1o R CUER S BHEE L CHE
HWEHT D LICREND S 5, EFLEREARBEIY OFFHFIC KT D AFHERL 20EC 5
IZ12DFFEAARBR, 60T cOWINT 2HFAICH 5, XHIC MOLLER®) ($3 — = ¥ 27 5T 20
DD 120 £ F TOIEF O HENIL 10~20% TH 5 Eih~<Ti 5,

HiC, WFEH™D, LUK « TOFEH, TapakdD (X OVINGTON'®D D=3 —a o 27 A~ 7, JIll « DD
T AT KKRODAF RS LU OsHMA et al B Do T EY—F 42T E Vi X DTN, KEICE L
WG ZERIZIEMT 2%, PABIE RO MRS I~ EDRR ORI S b, FOBAEMIC T Ofih ka3
DAMEZ DEIE LR L 7o b, T DHIL S ORES S D B0 S TERIIC IV 5 S FERIT R 41
WA D LT, 20 X5 IWUFIED DU 5 BASEHK S ORI B LR 15100, & Ficif-</cOvineToN
and MADGWICKSDD 2 — 1 o3 5 9 v AR ZRZEHFRFILIOO A F12 L » GRENFEBLIISID
Do T B, FEILDHIGICERID 55, OVINGTOND D=3 —r 27 = Y RYRAKS O 2 F 13 1 5
b EBNICER BRI OT, LOHEMOLBIIIEFICRELCENEL LR B, Tl - D
D7 A=V ERIZFCLRNI LS CERHED LTINS B, T Osuma e al® DY 5 &y —
AA YT EY OEFHLRTHKT, FREEIRTH B &b RBEMKOIER & VTS s LicEd
RSB EEZ OIS,

Frhni 2BAL L UIKBORMSCEHE LA EL DR b, MO Tk AsMANNDIIC X5 &
Mork (3= —wm y 2 by el DWT, BRBASETERIMETT5Z AT LTH5EBN, FickR
BINLT H = 2D TR TR U & 5 A7 B A R 335 T L @R O @i B & 2 5T
EBNETELLALDBERR LI, Lo Lishb, IE0H 15 KR LAERUNER—O/L 0
WECHZLEXDNDZOT, MNEBCET Y EL T 5LEL D2 LR TEXR, BEMESLD
EERBLPRABIERIRETLHBATNE I ETH D, LorLichd, EEOHMNEEYE
BEC B S ¢ THRE R INZ BICIL, 20 DB LBEET S, T T, CORBCEELOFLLE
CHEDLRTH D AFHROERNEER Z ML T, BELZELLLETORNEML L), ODdOR
FhE, IR - ZEOIC X ) i ShBTBR O ZREREE LERRILO B & REROOKBERRE
WOER, IHICKE (1962FE) - B (19634 E) OFARTNC & » Tk Z ivbh o WEF T O3
B X AEBE, GBER, HER, BER, BWR, FER, SHR, RWE, EEER (Clk 1962
£, AR, HER, HFE, KeR, ZRE. MIUL, #ER, BRER, EER CLE19635)
D18 RICKIT AFERRTH 2, ChLOFAERIVTHLBEEKILEC kI icbh, #fE H#EED
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Fig. 19. Yield index (Ry) and leaf weight.
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Fig. 22. Time dependent allometric relations between average above-ground part weight
and average each part weight.

F11Fk Pt L NE &S EORRIT IS O HIX LR
Table 11. Time dependent allometric relations between average above-ground part weight
and average part weight
log x=hlog w+ A’
x: part weight (kg) w: Above-ground part weight (kg)
h, A’: Constants

o # & BoOE I
Hh Vil Stem weight Branch weight Leaf weight
Area A I A P Py P m
Goshing - -1 0. 6698 —0. 2517
Yoshino 1.1018 0. 2950 0. 9242 0380 6 v
I\IIEishikaisII'a 1.2388 —0. 5464 0.8510 —1.0104 0.3198 +0. 4287
Nat’%nﬁ Ifﬁrest 1.2352 —0. 6090 0.8137 —0.7199 0. 5457 +0.0925
ﬁObi e 1.2312 —0. 6677 0.8348 —0.5975 0. 5766 +0. 1311
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FCEWEWOBRRPELRUEAY R LD EEL LIS,

¥, FLURrDbSD LS, HMKRERAOfEL, &, £ EOIRCIEs, oz &z
B LTAEESRIELDODEEAETNUIERIN S, HPEIEIBEL > TRbILDT, H
ERECKT B EINR AR A OSBRI NS LEL D, FrokEETREELMOR B oRNER
BRELMEETRT, ERBOMITILIOREL, B, EOLTLIONI A, O it ERMEOH
MBICHA"BOEMEBIIAE <, K, EOHMRT PV EERT,

SFHMREE LSS EOMGRYH 23 M, § 12RCRT, FHWEER & REOMRIIRO L5,
SEEEE S DEBETE SRICHIBOIE L /5, &, ETIXBEOMCK), T EHER
EEDONIWEIATHEEE) LEBEDIHC/H > T34, EHE12cmFigTicbh, Thl EDOHE
BCREF IS, 8 128 TLEMERBE & Offiiit E3E & OBR TR0 LR U
AT,
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Fig. 24. Density dependent allometric relations between average above-ground part
weight and average cach part weight.
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Table 13. Density dependent allometric relations between average above-ground part weight
and average part weight
log x=hlogw+ 4/
x: Part weight (kg) w: Above-ground part weight (kg)
h, A’: Constants
: & g E 3
%‘A’ge Cll:‘i Stem weight Branch weight Leaf weight
(yrs.) h A/ h A7 h 4’
10 0. 8748 —0.2726 1. 1338 —1. 1136 1. 0646 —0.3947
15 0. 8259 —0.0010 1. 6270 —1.8547 1. 1694 —0.7415
20 0. 8804 +0.0312 1. 5764 —2.0155 1.0833 —0.7851
25 0. 8833 +0.0935 1. 6979 —2.5021 1. 1435 —1.0230
30 0.9601 —0.0228 1.4190 —1.9521 0. 9963 —0.8769
35 0.9410 +0. 0545 1.4376 —2.1412 1.2088 —1.4693
45 0.9532 =+0. 0239 1. 3855 —2. 0473 1. 1085 —1.2316
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Fig. 25. Density dependent allometric relations between average diameter at breast

height and average each part weight,
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Table 14. Density dependent allometric relations between average diameter at breast
height and average part weight

logx=hlog D+ A’

x: Part weight (kg) D: Diameter at breast height (cm)

h, A’: Constants

i% . lei Stem weight Braﬁzch w;i;ght L%f we_i?ht Above-gf&ﬁ&gg ;;i;rt weight
(gyrs.) h Al h V.Y h Al h 4!

10 2.4341 —1.3825] 1.3442 —1.1409] 1.8697 —0.8953] 2.0595 —0. 7066
15 1.8750 —0.8166| 3.9548 —3.7233 2.7165 —1.9577|] 2.3152 —1.0320
20 1.7335 —0.4964| 3.0980 —2.9529 2.1236 —1.4231] 1.9673 —0.5972
25 1.7316 —0.3810] 3.0320 —3.0259| 2.2468 —1.6439 1.9569 —0.5338
30 1.7949 —0.4267| 2.7806 —2.7140{ 1.7963 —1.2095 1.8706 —0.4221
35 1.5162 +0. 0604 2.4487 —2.3083| 2.0320 —1.5724| 1.6175 +-0. 0022
45 1.7705 —0.2709 2.5869 —2.5041| 2.0762 —1.5986 1.8639 —0.3186

3. BfREAM, BEHFOEXKRERE BEOBRRBEE
A RRAORESER &MFEOBMGRN(3IRNIC L - TREh D Z &k, Z OBFAKS OBF RHEE
R 18

D—HEE LTAGERB DR ETERABR TS T & Tdp B OWr-emmenmsn

OISR & 5 O MRBIFRA S 15 RiCRT,

HISF b MR ONIEIE R &5 EOMR BURBIR

Table 15. Allometric relations between diameter at breast height and part weight on
individual trees within each of the stand
log x=hlog D+ A’
x: Part weight (kg) D: Diameter at breast height (cm)
h, A’: Constants
A o W
s S*:I; nd aﬁg%e Stem weight Branch weight Leaf weight part weight
(yrs) h a h a4 h a4 h ar
10 2. 5066 3.5485| 2.94320 3.2145 2.1854] 3.0217; 2.3784| 3.6641
15 2.2368] 3.3001) 1.4770{ 1.3467) 1.2222; 1.7256] 1.8434| 3.0304
19 2.2806] 3.4902| 3.8384| 3.9863| 2.8278{ 3.5150| 2.5136| 3.859%4
i L 24 2.4388| 3.6608 2.1814] 2.2633| 2.5600| 3.1197] 2.4862| 3.8182
Yoshino 31 2.4278) 3.6480| 2.5134] 2.6295! 2.7276/ 3.0702] 2.4732| 3.7772
45 2.6142) 3.8298| 2.6800] 2.6570| 3.0270| 3.1268] 2.7098| 3.9635
51 2.4222) 3.7423] 1.9374| 2.2631) 2.1688 2.7037] 2.3924/ 3.8053
60 2.2108 3.6113] 2.2332| 2.3703] 2.5316] 2.7385/ 2.2378| 3.6864
11 2.4964| 3.5310[ 1.8986] 1.9908] 1.6148 2.4789| 2.0450] 3.3303
15 2.8466| 3.9333] 4.1672| 4.1806] 4.3934] 5.1169 3.3850| 4.6546
moJ 20 2.4216| 3.5767| 2.8470] 2.9124 2.5910| 3.2442| 2.4866| 3.7890
Nishikawa 25 2.0912) 3.3907| 2.6788| 2.5353] 1.9492 2.6119] 2.0948 3.5407
29 1.9938| 3.3288] 2.0444| 2.1842 1.6832] 2.3700| 1.9566| 3.4010
35 2.0628] 3.4769| 3.6600] 3.4066f 2-6898] 2.9539 2.1984] 3.6426
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% ® % & # &® S LAE
Hh Vil Sigtkan d aﬁg%e Stem weight Branch weight Leaf weight A}l:;)rvte;%g)gu}?td
Area
(yrs.) A Al A Al A Al ol
{
9 1.7934] 2.6086 1.6018| 1.9963 1.2746] 2.1767 1.4214/ 2.6432
16 2.5252| 3.4614| 1.5364| 1.9011] 0.9090 1.7325 1.8850| 3.1406
20 2.4308| 3.5296| 3.2964] 3.2562 1.7920| 2.4919| 2.2454| 3.5358
® A % 26 2.4650 3.6336] 2.8180 2-6617] 2.3240 2.7844| 2.4508 3.7181
National Forest 29 2.1740) 3.3893| 2.6976| 2.8112' 2.3906] 2.6802 2.3626 36231
34 2.2720] 3.5072| 3.0734] 2.9513| 2.1640( 2.5263| 2.3016 3.6119
45 2.3318! 3.5232| 2.7688 2.7521| 2.4852| 2.7907 2.4006] 36639
53 2.2053| 3.5664] 2.4582| 2.6185| 2.3562| 2.7843| 2.2466| 3.6764
10 1.7192 2.5475| 2.4970| 3.0410| 1.7108 2.7467| 1.7854] 3.1106
17 2.4406| 3.3720| 3.4152| 3.6569| 2.9178| 3.5102 2.7238| 3.8788
21 2.6716] 3.6133| 2.0742| 2.5717] 1.6600] 2.4904| 2.3530 3.5842
[T 25 2.1962| 3.3488 1.3398| 2.0497| 0.5710| 1.8054| 1.7442 3.2379
Obi 31 2.2592| 3.4285| 2.5550 2.6779| 1.4818| 2.2242 2.1814| 3.4974
34 1.8660] 3.2917| 3.3232| 3.0372 1.1632] 2.0732| 1.7814 3.386l
39 2.1112) 3.3783| 1.2138) 2.0838| 1.2752 2.1202) 1.8510 3.3637
45 2.2506| 3.4581| 1.5228| 2.2758| 0.7796| 2.0167| 1.9272| 3.4319
i 1s
50 500
{ 1
~ | | Leat
> | l
£ 4% | Branch & | Stem §°
£ 1100
e ] =
2 19
“j 5 150 H
| £
2 1 &
E |
W
% o &
N ]
05 5
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L J
J
=590 I 5 0 30 5 55!

A8 & B & Diameter ot breast height (cm)
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Thick lines: Time dependent allometric relations.

Thin lines: Allometric relations within stands.
Only a part of the regression lines are shown to avoid the complexity of the figure.
26X FEOKGNELOIEER & EOHM KRG E FElEER & FERS
H O R REBIFR
Fig. 26. Allometric relations within stands between diameter at breast height and each
part weight, and time dependent allometric relations between average diameter
at breast height and average each part weight in Yoshino.
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SATOOSV®) |3 HE BT OMIBECBIE L T, PHMEER L FHEROMRREITA, *AXHEESTROM
BRAHE X b RS ARG OREEE & EROHMBREBENAL LD ExBFLI, o Lid12
%, FURE BIBRLLEELTLRBARIEDOWL DI Etbhd,

55 26 [N SEH5Mg i AR & 3745 B Oy T 15) D A6 R BIR & Mk NEtR O R & IO E ©
MIREBRER Lic, S ORIIBHIC I D DX BT B1cd, BIRROMEBOZIIRL TH D, KEIINH
KD, HEESHSNEEOERRTH S, Krbbhd k5, EIREHROEE S, HIHE
kOB ENKE, SaToo®REE LD LR UHA AR Lic, EABITZELMETH 2, BLETHK
SHBERDEHEI NSl TR Y, EFEOEEITIL, HEHREIGEMIZEDLRI,

V HHE4EEE

AR THEESh 2 WEIR, ¥, ¥ BrrokBorhas s, 0L 5 keBhHEO—EMCE
THEER, BECIREER) ORLBEOFRE L EREBEORREXS|\ o v MEES (net
production) &IEEN T\ 5, HHBEEOMAEERC SV TOWERDIHTE, BARBEEC KT BRSNS
WEFEENACE I iebh s X 5107 5 T % pUTHS0MBRO0N - 7 0 HETE IR B 7o S HEE R DB D B
ebhssELBNB,

AFHOMAEEROHEECEHEL T, &ohERC O L THEBENENTHRATSIEST, FEIMEEL
A RRIR IR AT 5 & &R EERE L TLEENE VR T, KPROLES
EOWTERWIIEDOFHES RUH IR T, Lichis T, FAEERY RS 5ICEROBEENEE
IZ Lo THESh 2BH DSOS, MBI OFE CRBNCHESRSDONEBTHS,

FRECHCTIR, H, ESIOROEEROSHBAMEERL 2L, - OHEEC OV TENS
B, MEEC KT 21 2 ER RIS TH BB OEERIC OV T, MhORMFT A HEEORE b i
EE 2 b DO TEHAICHENT L,

1 #iEER

AT TIR, B, %, RO 1 EHO4EROAH L ERMEER L AT LT D, 3OKD
DT my L OEMMEERIIOSED L SICEE L,

8 BAKOBEL LENORHRABBREINC X > Tk, TOECERBERA RS 5 L0k -
THEELK,

B AXOROEERYEHICRDD LI ELD TRETH S, = TIRRICRTEBINC L - TH
BT BN E, MECR LI RREGR, B EET 5D 2 ETRDIE L TAHL,

BB (C & BHEEEEANS B KAV 3 RDMEAKIC OV TLBHD1/3~1/50IC 2T, &
I BEENEEEY FHOBRK JOEOERYIE L, Th b OB HLIR 0 BN LB S o To D
T HOBETROBRCERA KT D LFohETLHbA TS, & DERRBROEELMD 12 D
2, BRI OMR EREOEBOFERE D LD SOOI OV TERDO RER X RDI, DD,
AER L HEINBBULH & b LD L TR T RO RER DS BIIERE THC S {, ok
EICHNTEEBDODR L DCED ST, 2 CHEY FHBEECHTHEOERDOE SR LEH/KER
HEHEDORBRERDICE A B 27T NIRRT L O CERRRDS TIPS MCEDTHFRI; N
ot FHRBRE RS LTOETLEMBIRELCH 2 LEL b, TORILTHEEL
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Fig. 27. Relation between percentage of leaf weight to the weight of branch with leaves
and loss number of annual rings at the base of branch.

TEBRTHZ LI L, FHRRBROILCEICOLTOZREEO R TR A IR L, =¥ 2L — 2 — CERIE
FWELFREE 2 7e LTHBEEHEL, RERERDI, —BORICOWT 30em OE X & ki A
WE L TR RN & 0 RDIHBEE, hROWESH & FIHE & &ds UToRod e MO T EIT DU Tl
LTRID, WEDHBRCHBE R BACETRD BRI » o, BIAKOFERRE: b &t & MEAR OME
ﬁﬁuﬂ?%@%k%oﬁﬁbhtvﬁoﬂ%WE%ﬁﬁ®wﬁ$&*&Tha&tb&iaﬁt,&0
MBRRRELAEL, SOCHOEHEERD # R U CROTIMNERE Ui, © OFELERREES
PEBDBR A EE LD DM IERC > TV B EEL b5,

HBMBRBURICL BH% M3 ORI A OHIS I BIFRA R (5)5, Tichb,

e = fle—e

a%vfx&vﬁﬁz,w%¥ﬁ%%ﬁ&tt,m&l@%&?btm%ﬂﬁoﬁﬂmagfﬂi % 3k
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bé:aﬁf%,hu%l%@c;ofxm$7~winl91526n5m6¥ﬁ&§@ﬁm%dmhu
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&%zbhtﬁ,mﬁmﬁw%uxéﬁ&u~wm%®ﬁ;bébam&b@v@ﬂz%htoR*bm
ux#%om&ﬁ%og%w%Lxﬁﬁﬁﬁoiiwc&DW(D@MHHﬁ,HQME)GMW@E
HIEEBRE b by, RASOR LB BIRR B AR 320 kg/m® & L TR Uhod e &
L, TRCEDEERYINZ, DL BOEERDEI L LT EBEDEFERD 20% # N THB
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H16K R 1 FHOKOLER

Table 16. Annual branch production in the latest one year

% ¥  Yoshino 78 JII Nishikawa |[E#H#HM National Forest & B Obi
RAEER & BRAEERE N Z 5
#K ¥ | Annual branch | #(§ | Annual branch | #k# | Annual branch | #k# | Annual branch
Stand production Stand production Stand production Stand production
age (ton/ha.yr) age (ton/ha-yr) age (ton/ha-yr) age (ton/ha-yr)
) 1 | |9 an [ [ ay [ [ o | @
10 1.77 0. 69 11 0. 61 0.91 9 0.84 1.10 10 0. 65 1.10
15 0.91 0.50 15 0.99 0. 58 16 2.07 0. 63 17 2.22 0.65
19 2.01 0.69 20 1.52 0.48 20 2.13 0.70 21 3.23 1.20
24 1.94 0.58 25 0.90 0. 26 26 1. 46 0. 30 25 2.84 0.80
31 1. 62 0. 65 29 1. 19 0. 34 29 1.70 0.74 31 2.45 0.35
45 1.54 0.52 35 0.77 0.35 34 1.46 0.48 34 2.60 0.32
51 1.17 0.55 — - — 45 1. 17 0.55 39 2.53 0.37
60 1.49 0.32 — — — 53 1.92 0. 57 45 3.29 0.37

(1): Bf@EHh Hkd7-fE Calculated from branch analysis.
(2): HEAEERGRYHRDIfE Calculated from allometric relation.

B OERITOVTUL, RALD DRAFKROFUC LI » TEDOBRFED 25% MHYUFICEEIRCET
BB ERE L TRDI, WARSODIERIICTRE LR A2 L2 LHIRRRICIIETSCEGERT LT
B2, TOREILTITHBEANLARTIEI—EL LI,

B SEIROBEC O TURME LT ey, MES2NZ L5 &5 TR RILERSHEETHE
DKRELIEDLLT, L bAF, 7H<7Y, #7370 hETLHE DENRL 3~ ABEDER L B,
ZIT, AFHGOBED TR REFHMIZI5L LT, EMELVROBFERELXHEELL, 1F
FIOWOEELL, M4 b EBEICKS 2HEOEEA, BRI 1EMITEL LV 0 & LT LER
O EEARD, 612 TR BEZEXELFA UL 3.5 & LTIEMOROERELILL, HEEIhIRD
ﬁﬁi&@%&—ﬁﬁ@iﬁﬁ&#&Lto:Oﬁ&uﬁﬁamﬁTﬁ?vomOEﬁééimtﬁ&a
ALTH 5,

LI EDEEHET X > T bRICERFLEERS LU ERONBERERY £ 17T RRT., 0Kk
JOLUTRTE 18~19FTiE, TXRTONGOMERLICH, BT LR X 5eHHO 104 L7l
D BEDKGIRBOEECHRE VD7D T, ABEOINLUTORMBTIE, Thbo2hy Xk
WTRIRS ZERT S,

MAERVEEESHE,) LABEETEOIACKE b, TOBRWGITHRIRIZERE L, 20FLH
BEFDEIME - TL B, BRA « MFEHT 100 A&/m? (100 FA/ha) fHx DT =< Y FEET, 2~4
D 3 EROH EIMOFETFIGHAEER K 2kg/m? (20 tonfha) I 5 2 LR R0, HRIITFIHEE
5m THEH~F+FA/ha O+ F< VKT 20 ton/ha, DEMMEEREEL ST T2H0%RL, ST
o TLBEBEEMESE SN TONIERVWEENNZbIhD 2 EREHLI, 2O LIl $ 17K TLRER
TeZ LN B HROEASEHE ORliEBERI315~20 tonfha-yr, LT 17 ton/ha-yr { B EE X b,
OMEIRRAL™O ORDIMEL VETEV. FMEEENRERCLIRIITI20FZAEEL LR,
BEGHCL - THEVFBEYITHRVL T, BROAEBORKTI ML W SLRN LA 5
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Table 17. Net production and the volume increment. of stems and branches
B
" Mi%ER  Net production Vol taesnent
Stand £ S
?ge ) Stems Branches Leaves Roots Total Stems Branches
Y'3-)'| (ton/ha-yr) | (tonfha-yr) | (tonf/ha-yr) | (ton/ha-yr) | (ton/ha-yr) | (m3/hayr) | (m3/ha-yr)
*H 153 Yoshino
10 4. 42 1.77 4.97 2.39 13. 55 13.43 3.09
15 6.13 0.91 3.81 2.54 13.39 18. 30 1.59
19 7.70 2.01 5.68 3.04 18.43 22.70 3.51
24 9.49 1.94 6.00 3.51 20.94 27. 68 3.38
31 7.51 [.62 5. 34 2. 67 17.14 21.84 2.83
45 8.48 1.54 5. 47 2. 82 ©18.31 24.43 2.69
51 8.39 1.77 7.59 2.86 20. 01 24.12 2.05
60 7. 41 1.49 5.42 2.41 16.73 21.12 2.60
Fic] i Nishikawa
11 5.81 0.61 4.73 3.15 14.30 16.59 1.13
15 5.82 0.99 6.12 2. 67 15. 60 17.65 1.84
20 6.90 1.52 6.42 2.80 17. 64 21.04 2.82
25 7.57 0.90 5.76 2. 62 16.85 22.12 1. 67
29 6.95 1.19 6.00 2.33 16.47 20.75 2.19
35 8.85 0.77 4.54 3. 04 17.20 23.79 1.42
EH B #% National Forest
9 1.95 0.84 2.53 1. 65 6.97 6. 88 1.47
16 3.93 2.07 5.16 1.79 12.95 13.80 3.62
20 7. 68 2.13 5.73 2.99 18.53 26.56 3.72
26 6.74 1.46 4. 66 2.41 15.27 22.91 2.54
29 8.30 1.70 4.15 3.02 17.17 27.67 2.97
34 7.24 1. 46 4.58 2.54 15.82 23. 42 2.54
45 6.38 1. 17 5.77 1.79 15. 11 19. 09 2.05
53 10.43 1.92 7.03 3.51 22.89 28.19 3.35
S st Obi
10 1.41 0.65 1. 69 1.25 5.00 3.90 1.13
17 2.57 2.22 3.52 1.37 9.68 7. 25 3.87
21 6.22 3.23 5.12 2.90 17. 47 ©17.62 5. 63
25 7.26 2.84 5.82 3.07 18.99 21.04 4.95
31 4.27 2. 45 4.20 1.57 12.49 12.59 3.93
34 5.77 2.60 4.31 2.00 14. 68 16.73 4.54
39 4.45 2.53 4.13 1. 61 12.72 12.97 4.42
45 5.53 3.29 5.35 1.95 16.12 16.11 5.75
bhs,

EEHDOHBTNODEELRD THD EEBERD LS/ B, B NOHERIHE & & LiziimL,
FATETH S HFHRAINMEBETE S AL EERPHEINCLENTA Z L, BNDOHRERILEE
EEBR TR E & LICRD T HHANRDHN B, BT - ¥ h LcHiEansabhd, skiEc
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B18FK 4AEHOERTNOHEE (%) 9K MRAER, FEHEREHRIORRER
Table 18. Ratio of distribution of annual products Table 19. Net assimilation rate (NAR), leaf weight
among various organs ratio (LWR) and relative growth rate (RGR)
=TS = = =
S*:kand ﬁg?e Stﬁns Braf:l:hes Le%ves Rﬁts S*:Smd ﬁe M@%$ ﬁl‘%%kt ECR%R%,
(yrs.) (yrs.) (ton/ha-yr) % (ton/ha-yr)
= 5 Yoshino &= BF Yoshino
10 32.6 13. 1 36.7 17.6 10 0. 682 31.42 0.214
15 45.7 6.8 28.5 19.0 15 0.879 20.06 0.176
19 41.8 10.9 30.8 16.5 19 0.811 13.25 0.133
24 45.2 9.3 | 28.7 16.8 24 0.873 13.51 0.118
31 43.9 9.5 31.2 15.6 31 0.802 9.75 0.078
45 46.3 8.4 29.9 15.4 45 0.836 7.18 0. 060
51 41.8 5.8 37.9 14.3 51 0. 659 8.88 0.059
60 44.3 | 8.9 | 32.4 | 14.4 60 | o 6-16 | 0.048
Fiic) N Nishikawa 78 i Nishikawa
11 40.6 4.3 33.1 22.0 10 0. 755 31. 69 0.239
15 37.3 6.3 39.3 17.1 15 0.637 24.73 0.157
20 39.1 8.6 36.4 15.9 20 0. 687 18.12 0.124
25 44.9 5.3 34.2 15.5 25 0.731 13.30 0.097
29 42.1 7.2 36.3 14.4 29 0. 687 11.78 0.081
35 51.4 4.5 26.4 17.7 35 0.948 6.72 0. 064
E & #  National Forest E 4 #  National Forest
9 28.0 12.1 36.2 23.7 9 0. 688 41.00 0.282
16 30.3 16. 1 39.8 13.8 16 0.628 25.66 0.161
20 41.4 11.6 30-9 16.1 20 0.809 17.27 0. 140
26 44.1 9.6 30.5 15.8 26 0.819 11.83 0.097
29 48.3 9.9 24.2 17.6 29 1.034 8.99 0.093
34 45.8 9.2 28.9 16. 1 34 0. 864 8.17 0.071
45 42.3 7.7 38.2 11.8 45 0.654 9.57 0.063
53 45.6 8.4 30.7 15.3 53 0.814 8.97 0.073
[ Obi &% B Obi
10 28.2 13.0 33.8 25.0 10 ! 0.742 40. 65 0.302
17 26.5 22.9 36.4 14.2 17 0. 688 23.71 0.163
21 35.6 18.5 29.3 16.6 21 0.853 18. 43 0.157
25 38.2 15.0 30.6 16.2 25 0.816 15.95 0.130
31 34.2 19.6 33.6 12.6 31 0. 743 10. 32 0.077
34 39.3 17.7 29.4 13.6 34 0.852 10.77 0.071
39 34.9 19.9 32.5 12.7 39 0.770 10.19 0.061
45 34.3 20.4 33.2 12.1 45 0.753 8.39 0.063

I E & LITHTIICRY T2 ,F8)INE X Fic LRI X DIk TB 3 DB LB Zishbh 5 DT, 54T
LOMIC LT, IELFEbBEELLR, KIED X5 CHICEBECHFSh D LBIT THMOK
LD ETLHEL DT bt KE QB LW EEZ b D, ENOFREIMKINC L > TLH
EEASERIZ D\ TDIE» ¥ ) LB bhitl s, HICRENOSREIIME & & LT3 2 M
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B ELBETECL > TREINbbiVWA, EFEEHRIND LbTNENEXED X545
Fohs, ChbOSERKEBEETHE L OMBIMEDLD NEFHH O 45 F4E 7 » < VK CHRE LIk
BERACEMCH D EVZ B,

WED I b R EEDR RIS TH HHOEERY, SEERD~0%ICTETS, HEL 2 o1, &
CEDLLEBDORERT L b, SLICKOEELBOEECHTHEEE, BEEERINDIEY
TIRHBBIC & > Thpi\ 1/3~1/7 BEETH 548, BEETHSh BRIL TR T 1/258c bEL
T3,

V¥, ha B0 eBIERY », MEERY 4, ERY L ET5HE, RE Dl (Relative growth
rate, RGR) I ¥D L 5B XH L bE S,

Y . AY DL (8)
> J J

Ayly AR TER T LIl CMiF{E®R (Net assimilation rate, NAR) &\ vbh, EOWHEEE
DEREH B L, nly ILBERCHT 5EROES TEERE (Leaf weight ratio, LWR) & Ji¥h
B0, ER 4y (BRI L TRIND IO Ayl & yuly D 2BERCHIF THELDHT ENTE

B, FHGORER, MECR, EEELEY FLDEIRCTT,
WEREIMEE & Ll L, 104 TRBBEETRIR S ENSWlirRmTs, Thil oKt

B 5 Th ¥ DX BRI, MIFHEROMING & b8 5 Z1tEs ¥ h Wb TR
M 204 HETRUISALWML, FRUBIIEIE—EDELED, ILEHKBNETEEPBT 5
M%RT LRI, BFEFEOLNWE L - THE bbbl FRLEERREHIIAKE & HIT
B L 104E = AR EHEESET 513 S0/ SWER TS, FhUEOKER CIEEEEC X »TF
SREQIDDOLEVEICZITHRD, BELDILBEADT =Y K CHEENE I OR THIF
bR, EFEEL, RERIELCMOTEZ EAREL T 50, OB HILED XS Ieff{[%kil -
D ERDB LI TE D T,

T & o THERRSMDT 2 FH & L CEMRERSHIRIC K LT 5 o I 2 iy Th, #
OMINC & b5 > BEBLOMDE AT LD T, ZOWBLHL 5T Db EHL DT LNTE
%,

2. FHBHMEER

ROl 1 FEOBMEEEREOFBY & 28 KIRT, RiL 1FEHOBRMBAEERLGTEFEIN 1
FHEERT, EFEFHINDIEENI, L OMETL 25 EFTH F Clakp & & i 52,
FHRUBIBD 3 26 H 5 o ¥ 1R 1 EM OBMEAERE RE T - o & & O/IX 20~27m3ha..
yr T, EHERORELAR & LTl SN AcdbBIu « FIRIRIS DR 2 St D MiE R EIR S ORI ©
254E D 20m¥ha yr FICHAD &, WITh O LETE ML 2 bk, BRI 1EMOBMEEER &
CHERREEOC L THBHA,  ORKICT B KN 25 FERTH CHEEIC & > T A¥ 3Bhieu X
SR FbID, 4

Bl 1 EROMERAEROREY 829K TR+, BN IBHEOEd VL2 AL T, BER
EEBNREC 0D 20 FERTHIC KT % 813 7 ~10tonfha-yr 755,

WEEEDC I\ TTHHEMRE OBIRC I T, BHAERY 35 LR LB ) TH S,
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Fici b, YO PEREK (AL YE i 23 AL E
L8 E)IE 30, 31D LR h T, 254
NP B WHESH B LD EEZBR, &
OFIE, X X HRIoRUT 1 IR O EE
BRSO & RE—RT D5 LIRS TH
BB, SOk EOMEEEL TR EA D2
ERFRLC & 0.8~1.2//kg, FiziX 0.3~0.4
kg EATIVTH A 5, <D 0.8~1.2
Ukg £V SR AR B3 3R LA (il & 13E TR
LTHh5b,

W L JEOBREERR & OBER T & 1 K
HESAEH L T 5 L DI, WAL AT
LB D, Tiobb, BEABZE
WOMEFEREN L I EfAE RO LD
WALERES D7 A=Y, & v, FH .
EEDOA e — T =Y ORERD YD, Fi
WIENE < T DI EROBRAEREIME e
DA A R o b DI iX Burns and IRwiNI®
@ White pine » Red pine, IS « DD
AEDRDH D, AL, LHELD LT A
<y T LA EDIEh o1, EHIC
RO BSORERBINLT H <Y THRENHET
CONTEOHRAEMRRLMT L, HIHE
Dhiciss ez - UETTAHADOH S
L&D, AEOFEEE TR/ & ERIES
WHHE MEY, FEF & BRI LB E
e b, BEFTHREORARIWGA TA -
12

WEIR B LR OB E & O ERERIC
DWTOREND, KGOEEIHMT B
FEOBAEFEERIBITIHEACSHH &
iR L, A UERRIC R 2 RETBAR O
HERE, FEOWARERROBMRC DU TRE
EINZ THIHIH 2 le il A 5 o &k
TEeh ot

V BELHES
OFEER O X 5 BRSO
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Fig. 31. Stem weight production per unit weight of
leaves.
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Table 20.
1

=Ap+B
w e+

w: Part weight per tree
o: Stand density (No./ha)

y: BEESHC H Ot

F20K FHEDHROBBPXOEHK

or

Constant values of the reciprocal equation of density effect

l=A+£
J o

y: Part weight per ha .
A4,B: Constants which determine by growth stage

i EEE - W mE R
i e Above-ground Stem Stem Basal
part weight weight volume area
Age class (ton) (ton) (m?3) (m2)
(yrs.)
A B A B A B A B
10 0.01049|  76.642] 0.01643] 152.816| 0.00549|  54.389| 0.01606  202.027
15 0.01564 9.119 0.01693 27.377 0- 00545|. 8.973 0.02751 36.087
20 0.00836| 2. 886 0.01080 7.207 0.00327 2.795 0.02409 7.581
25 0-00677, 1.783 0.00738| 4.223  0.00249 1.431 0.02137 5.813
30 0.00543 1.738 0. 00659 2.581 0.00213 0.864] 0.01805 4.541
35 0.00431 1. 180 0.00484 1.754 0.00163 0.576 0.01842 1.936
45 0.00376 0.982| 0.00481 0.770 0.00161 0.256] 0.01638 1.142
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Table 21. Relations between the constant of reciprocal equation and stand age or average height
log A=—blog x+a, log B=—b/logx+a’

A4,B: Constants of reciprocal equation

x: Stand age or average height

a, a’, b, b’: Constants

r : Correlation coefficient

K W Stand age SEtgféE  Average height
0 2 A B A B
Parts
b a r 4 a’ r b a r b’ al r
 EHE
Above-ground 1-2609 —0.3600) —0.9795  1.9273] 3.0752{—0.9468| 1.5385(—0.4468| —0-9949) 2.3558 2 9908 —0.9787
part weight
Stem weight 1.2016{—0.4020—0.9711|  3.1040| 4.9994|—0.9926| 1.4584|{—0.4663 —0.9%8| 3.6281| 4.6758|— 09811
Stera volume 1.1428/—0.9727|—0.9702}  3.1548 4.6050|—0.9970| 1:3879|—1.0336| —0 9964] 3.7042 4.2950|—0.9899
i T BT 0-4868) —0.9917 —0.9829)  2.9630] 4.9220|—0.9751) 0.5706| — 1.0406| —0.9743| 3.4884]  4.6415—0.9709
Basal area . 5 . . . 5 . A . . j .
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Fig. 34. Relation between stand age and constant values of reciprocal equation of density effect.
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log B=—b'log x+a!
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Table 22, Relations between thinning percentage of number of trees and thinning percentage
of various part
log y=blog x+a
x: Thinning percentage of number of trees
»: Thinning percentage of each part
a,b: Constants

\m % T 5 WA ®_IE
Area Yoshino National Forest Obi

%Partsﬁ \ b a b a b a

Bﬂsfsalﬁafa 0.9070 0.0214 0.7206 0.2558 1.1950 —0. 2451

Ster o 0.779 0.2027 0.7429 0. 2040 1.1739 | —0.19%

Branches 0. 7410 0. 2427 0.8160 0. 1069 1.1332 | —0.1864

Lemses 0. 8054 0. 1637 0.7919 0. 1524 1.0642 | —0.0944

Abovi':*!gi):urﬁli part 0.7816 0.1986 0.7603 0. 1826 1. 1422 —0. 1709

THIETIBRIMK, 1@ EERIE, 0.60% b/ STHIEIRIERMUETH & L ifi~Te, & HIIFR
o AREOULAR BRI & WTERIRI R A T i B CERBIR A R o & AR, MR X 2 ARBRE R
L WTERERIRR OBIRE R Lic, AEMKEY «, MOBFOMKERLy LLICLE

10g p=b 1OG x4 @ ++rersvvrrrsrererieninnitee ittt e (13)

a,b: HH

DRGEARD B, EROMEE 22 KR, BKIOMHH TEABBRR O Wi “AER&kER
<fli DERE”, KBEHEREOE IR T, “FBREER>MOMKER” THHw b OfEL1 XK
g, HE, EERTIE—C “ABREERS LOMREK” TH 50, EAFBRHKROE G-I
L DRMEZR L HIFANT(E b, b OfENL 1 X h /& < Fe b, FIITIRES 2l G b e a5,
ABRURR EMOMRROLBYFIC - B THDETHE FEOAFICRLA L 570 45° O EH S » TR
2hs,
4. BEREMERORMFR

BEARLBEEAROTBEE (Hhi: REFIBRER, PXFERUEA—UTR L), FEHWEEHED.H),
FHBRE (S5, FHKE (Bb), VHEERE L), FH ENE (T Ok h/H, d/D-eeeeees t/T D
b & OBIFRA S 55 KIC " T, EmE and LANGSAETER (X d/D #30.7 X h/pE L& 2ITIXTFEBRIEK s
Zigbhh, 0.7~0.80 TIXFEHIEA LBEIK) 2D B Z ENTEY, 0.85~1.00 TiX EEREI -
febhicb D EEL BRI D LR, %7, JoErRGENSEN2L b/D #30.65 LA FIXifk, 0.65~0.75 1 T 8BRS
fk, 0.75~0. 0\ LHRE O T JARUE % /2 X59E D EFARIK, 0. 90~1. 00 1 XHREE O EFEIL, 1.00 LIEikiR
AR LKA LT3,

Rnbin 2 X5, FRTEWTROMITL b DEMLOMFICHNTAEL, Xty
MPZEdbHoT, —RICKERIALVBEZEIA, FLBEITR—RC RSO, FEANS
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B: A AKDFEHHE E Average branch weight of residual trees.
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Fig. 55. Ratio of the average value of thinned trees to the average value of residual trees.
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DWTHE S RICFRT, ZhbOBFRIIEESRCL > TRELhboTL 3, ¥IhbLORT, HE
ENDEFECBEDEVLD 2 L, BCHEENBRC I > THATEHE0D 2 ETiR, RKITRER]D
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Fig. 56-1 Relations between stand density and standing crop before thinning
or after thinning.
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Table 23. Relations between stand density and standing crop before thinning or after thinning
logy=blog p+a
»: Standing crop before thinning or residual standing crop after thinning
o: Stand density before thinning or residual density after thinning (No./ha)
b,a: Constants
kDI W A | & =R = A FNE
Before or _ Area Yoshino Nishikawa National Forest Obi
after B 5o
thinning “Parts \ b ¢ b ‘ b N b ‘
2
%ﬁasgﬁf aﬁjea (m#ha) | _o. 3787(2.9589|— 1. 5767| 6.8880|—0. 2731{2. 5217|—0.7551(3. 7235
3
G B (mha) g 59145 5787~ 3. 3230] 13. 6673|-0. 6669]8. 6894 —1. 46216, 5480
fa] & 1 % & (ton/ha)
th?r?rt;(i):; Stem weight —0.9163|5. 1987|—3.2105| 12. 7775|—0. 7652|4. 4664]— 1. 4336(6. 0082
B anchvcigne ™) | 0. 5895(3. 0063|—1.8840) 7. 1748~ 0. 7025(3. 24450 574002. 7487
i EEE  (ton/ha)
Above-ground —0.7428/4. 7213|—2. 4355| 10. 3014|—0. 6709|4. 2788| — 1. 0843|5. 1592
part weight
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BRONE 5| & F IR . ®_IE
Before or Area Yoshino Nishikawa National Forest Obi
after il
thinning ! Parts b a b @ b a b 4
2
W BB (m*ha) |G gg7103. 8596|— 1. 2598| 5. 7337 0. 5548[3.2744|— 1. 3205[5. 1705
y 3
BM B mha) )y 34906.9211/—2.7214) 11.4378|—0. 85215. 1243(—2. 3117]8.7048
% B (tonfha) |} 3750l6. 5453|— 2. 6891| 10. 8578|—0.9438]4. 8695| —2. 2426(8.0818
thinning Stem weight
Branch?%wﬁ;ﬁf“/ha) —1.066314. 4257|— 1. 1140 4. 4762|—0. 977413. 9515|—0. 9957(3.8076
H E#E  (ton/ha)
Above-ground —1. 1442]5. 8912|— 2. 4064| 10. 0760|—0. 8224|4. 6054|— 1. 7246|6.7895
part weight
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Fig. 57. Stem form.
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Fig. 62. Annual ring width of every five
years.
12
g
)
82
Ty
w £
Bgs ,
g g National Fomﬁt
o 5 .--Q...Q,,Q-"@
6% 4 i
;jg“ 7 /'--@"—@
€ L Obi
53 (&1
£ l@@f
0
S 10 20 30 a0 50 60
A& #® Stand age (yrs)
O3 5T L DERTE
Fig. 63. Annual ring number per one

centimeter of every five years.

35 FORAKNE 29 FOMENRGOBAKRESE
Hivstc, Fio 6 ~104E, 11~154F -k BETED
EIRIF & C DA HRDIC 1em Bz h DFHER
BooR LICiEIR S & 5562, 63 IcRd, —#ic
EHEEEHE SN D LERIMIV AL, FREETE
W, BEETEIN D LEREOY EEREE
DECMPEEIND, ¥ FFCEEK TR
BB ECET 23 Iy, )T A

{72 L BICEREL R E L, ERTENE
%,

FHH & L CERRIBOTH 055 £ 11 45 4
T, 940em THB, Lichi->T, FHE K IE T
44mm {HWTHBH, CHTIRAE-F, 2, M
EDRM™ER b &, @/ UK
THRERIEM L EDBEBONL LI THhs o &
CishE5THD, £, - OFEIHAIHEOH
FTRIMbhAHRETH D20, ML Eos s

Tﬁﬁ%&ﬂfh%ﬂ%ﬁué6K%<&5;:&5@&%@%&%ﬁ$$ﬁbht@@Tuééﬁ,e
BORIEATT CORPHEETER IR TR b AVERTNEATH D,

3. KHICNEEHhIAKOELE

W%ifﬂﬁ&t$¥#6,&Mnﬂ%éhéﬁ@%ﬁﬂ%ﬁ%ﬁfk%<%ﬁ6:&ﬁ%m6nto



AFRORER T 2058 (Likizn) — 63 —

RGOS DB LR B & 24k 4m POEPXSI
. . h
LCAKDEM B EL e &, & Table 24. Classification of 4 m length log

DLEVLDEPOHKNEDL B X 4 7 5 K A B (cm)
Classification Symbol Top diameter class

WOBREM I D% Z Tk 2
5 /iR Small log I 6~12

. il 14~20

D 4amBORMY difik Median log

T, Lo & bR & I 228
RBAmBIcoONTHRD Lot KHAk  Large log v 30 above
%, RN OBMRER CRRFEM LR AABKBKLBEC LI,
ORI L » T ldem RO L D% The Japanese Agriculture Standard are used for referance.

ANSUK, 14em Bl 30em KO b Ok piK, 30em MEDLOERAKEKS LTS, &I Tl—
G ORPICET B, FHKDENENDT, ZhEx 22005 THE24EF DI 5ICKSL, KM 6cm
REHIEM L 2 e Lis,

¥, HIOFEIAKDNER RS ECHERLHT L5000, HOFECONTLRENTHITTAH
2o AKDEHOFEEKIT 5700, —JGA F 7o HFICEL, MTEHDLLETEMIhZIF7v0H5
MORESY “F”, HTFEIrb T TCEMINEAF 7 oDukE “E” EFRTIHIER LI, ZDEH
BTEI CHRMIRDAKICOVLTIE, 4m H#o¥sy, 2m MEAETEL Y EChns & EdMEY
TR EL, 2m UEAKTEL D TOMBITrmnsE&E "L & L, MBERTEE, ¥RV=T>
Rt XA TR 7 L RBCHEORE Lk 50, ThbILOWTIE S FVLRGOHFENRRN &,
EAXTODE, THLbLETEOEWREHRTIEL, Bk o Thbilind DO TURER bRE
, ¥=7 YL HABEATT, ILEHFDOT YL RELIRDLEELDZENTE DML, WHOHIY
MBIt EEZ T,

5000 [ Z 2500" % 2500 !r
o 2 _m ~ 20
e £p
£ o, amf ==l A 2
ee Z w5 HE
= < =
g - #
L . *:’[ooo i
%?E: t,i 4;..:. 1000
Ty £ 2
;-g 1000 “25 s00f -, %g soob
Z y?g
Al
ol L J ol t Zm
IT II IID [IN TIIV ITOW ITIW 0*
os 37 LB~ ~ Yoshino  Notiona! Obi
S I} r o) oy
in X 3 Q B@ g
S £z2 &2 & 20
FHEESTE T E L 0 Loy T, BeBTIETE L Y ToMs &M, I, I, I, Vik

5 26 R,
Oblique line parts are loged from stem within living crown, and open parts are loged from clear

stem [, II, II and [V see Table 26.

641K 4mBORMAL
Fig. 64. Number of 4m length logs.
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Table 25. Percentage of log number and log volume on diameter class and log quality of 4 m length log
304E4#k4% . Age class 30 years
Loglznumbﬁz; o . ﬂidl? R ] . Yoshin_c; 31 yrs. . J:Nishikau:v: 29 yrs. National Forest 29 yrs . Obi 31 yrs. .
op diameter class H e T - 5 ‘ z
log volume . Good | Poor | Total | Good | Poor Total | Good Poor Total | Good Poor | Total
I 63.9 17.5 81.4 52.5 21.3 73.8 27.1 35.4 62.5 3.1 31.7 34.8
AFEFE I 18.6 — | 186 | 26.2 — | 262 | 30.3 3.0 | 33.3 | 241 | 18.6 | 42.7
Log number percentage I — — — — — — 4.2 — 4.2 20.9 1.6 22.5
it Total 82.5 17.5 | 100 78.7 | 21.3 | 100 57.4 | 42.6 | 100 48.1 | 51.9 | 100
I 54.8 9.9 64.7 43.6 9.9 53.5 20.2 16.2 36.4 1.4 9.3 10.7
HEESR I 35.3 — | 353 | 46.5. — | 46.5 | 46.2 5.0 | 51.2 | 27.5 | 18.0 | 45.5
Log volume percentage I - — — - — — 12.4 — 12.4 41.0 2.8 43.8
7 H Total 90.1 9.9 100 90.1 9.9 100 78.8 21.2 100. 69.9 30.1 100
A5 R4 Age class 45 years
. Yoshi i i
LOanumb?r o - jé'n fgf};ﬁgl - oshino 45 yrs National Forest 45 yrs Obi 45 yrs -
; op diameter class T [ & | E F [ E | % | & = "
log volume Good | Poor Total | Good Poor Total | Good Poor Total &,
I 27.4 | 15.6 | 43.0 | 6.1 | 24.6 | 30.7 — | 21.5 | 215 égz&_’:'ﬁ"t v EDHHT
ARESR I 43.0 3.7 46.7 23.6 16.1 39.7 6.1 20.2 26.3 I, 1,0, Vit 526 £&H,
Log number percentage I 10.3 — | 103 | 25.1 20 | 271 | 1722 | 11.0 | 28.3  Good and poor show log
W - - — 2.5 — 2.5 | 23.3 0.6 | 239 quality.
it Total 80.7 | 19.3 | 100 57.3 | 42.7 | 100 46.6 | 53.4 | 100 Good are loged from clear
stem, and poor are loged
1 11.3 4.9 16.2 1.6 6.0 7.6 — 3.4 3.4 bre e
I sas 3.7 8.2 2.9 2.9 9 from stem within living
. . 58. . . 35.8 3. 10.9 14.8
MEESR I 25.6 _ crown.
Log volume percentag : 256 45.2 3.6 48.8 21.0 12.2 33.2 1,1, 1 and [V see Table
I\ - — - 7.8 — 7.8 47.5 1.1 48.6  26.
it Total 91.4 8.6 | 100 77.5 | 22.5 | 100 72.4 | 27.6 | 100

£2

A BT A

& 602
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ERORBC Lttt THRMBA BT 510, FTFERTOEARKCONT, EfEEEE tE
4m, 8m, 12m-rd 4m Z & DRMEROHFAERDI, T LT, EAKGHOLIKRCONT,
FEEEETEL?D 1K IADHKOKRAREMEXXSL, £ LT ha bich OBMECHRE L,

2 64 PUTHRERRY 304E, 4BETEMRE L, AmMEEM Lick EOERFEHRD, FEHKDLE,
HEHO 60 FEAEMRE Lick TORKAEART, 525 RCHER 304 & 45 FD & X OEHEH, wHTI
DEEHRLTEL, CORLEMR ThhhdLo5C, 7 VDSEWAKIMEEEFTEINDZBZLELD
EHIELIKRER B,

¥z, MIB0FETERICT 2 EMEBEEERINLEHCWENTILT O 6~12cm OFFORKH,E IR
xh, EEKRTIRI O 14~20 cm DAL KD AT LA L D23, IHICHKIED L 5 I EFEETE S I
B EREH M 14~28cm DHKR T & Micin 3 2 EBvbn b,

B BEXEROFNLE LI, BEETRINLEF TR IOREN R LEL, BFERLL I
DEFEHEL, BIEO L SCEBEFTHINS EVORAKSHMBEESRD 2 Lptbh b, EEH
W 534 L EFHO 60ETIL I, T DRHEA B,

Liedso T, R T /AR AAEOBEE LTEL 5761, 30EL LU ORI THEFCHEIID X
SHBEFEY ezl ivo it s, IohAKRTLAIVCHEAERLE L 27biE, BHKO XS
HEEEHTIELHLVWTERICT 20, FEHOLICEBEETE YR /8- THFEL LV OKIHICT
DhhELbND, IOPHKTIRCOXHBLET2H0IE, KIEO LS CEREETEY S o T
304K BT B A, EREKD L 5 i BESE T 45~504F, FHO L5 S HBESET 60 FEf% &N
AEZAEIL LIRS, EHIC, VORAKRAERICREL LS L5761, IO X 5 EBEE
EHT4HE, BERD LS hEETE T, ZORELLIIELATRWIIEROREL HEZ S &
60FELLE, FHO LS AABEEE TIL80FL EX(RIE LTELEFIEALRVESD,

BHAEICOWTENRS &, A—FEOAKEYEEL LS &T57kbiE, BHEEETHRY LTRIEEL
LichHps il RIR &< e, ElfkiinmLT
B BRORCAKREEEL LD &T57
LY, BEETEY RS ILT IV, ol
HUICTBRERICBREYIAS CERREE L

F2wK REHOBE CRKEWAHORA
= ZEvk))
Table 26. Classification of ship building log
of Japanese Agriculture Standard

3 N ] JLfERR (
T DIk, Classification Mijslle circunff?;?:nce
i) R OEM Py
m ] .

I TV < 2B AT M 4 A E A ¢ m length log 90LLE  above
EShTLB0T, FIHCOWTORM LI T h log 100Bl L above
BLTARLS5, ARMIAERAM OB AEK Sﬁﬁﬁkbg HOLLE  above
BERELTHEWGEDISREN TS, &

om ]#‘qzl 1 1200l above
DREBCH TLE DM, ThERDREBR 9 m length log

10 § .
CHIBIIC LD IS R BARRLED o Dorh log 130LLk  above
HHEEBEETH S, Shbidam HOEM LA {Hzﬁihbg 140l above

kA O o AR 3.0, 3.5, 4.0--

B, EAROEER LM E }%g l#ef\,nggth g (SOLLE  above
~-mOEBERE & OBIFERD T\ T, BEANK
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_T Symbols see Fig. 65.
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Studies on the System of Density Control

of Sugi (Cryptomeria japonica) Stand

Takashi Anpo, Kinji Hativa, Kyooji Dor, Hirozumi KaTaoka,

Yoshitada KaTto and Katsumi SAKAGUCHI

(Résumé)

In our national forest and prominent private forests, their artificial even-aged stands have been
managed with various systems of density control corresponding to the various economical purposes.
The system of stand density control consists of the control of planting number of seedlings and
thinning schedule mainly. In a recent paper, one of the authors, SAKAGUCHI®® typified these
systems qualitatively and asserted that the techniques of density control are most important in
silviculture, and the quality and size of produced timber are greatly affected by them. However,
the quantitative study for the density control from planting to final cutting in commercially
managed stands with the various systems of density control are scanty.

The object of this paper is to clarify quantitatively the difference of stand structure and
produced timber depending on the difference of the system of density control among the group

of commercially managed stands.
Investigated systems and method

From the systems of stand density control typified by Sakacucui®®, the most important and
representative systems of Sugi (Cryptomeria japonica) were selected as follows:

1. Dense planting, frequent thinning and long cutting period system in Yoshino district,

Nara Prefecture.

Planting number of seedlings is 10, 000~20, 000 per ha. Frequent thinning is done from early
stage. About 10 years after planting, usually branches are pruned till 1.2~1.5m above ground
and the pruning is done only once. Final cutting period is about 60 years or more. The produced
timber of final cutting has been used for wine barrel manufacture before the Second World War,
but nowadays is used for the superior large timber members of buildings (especially boards) or
general use.

2. Dense planting, light thinning and short cutting period system in Nishikawa district, Saitama

Prefecture.

Planting number of seedlings is 4,000~4,500 per ha. Frequent light thinning is done. At
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10~13 years after planting, usually branches are pruned till 1.0~1.2 m above ground. Repeated
pruning is done till 3.5~4. 0 m at 18~20 years and till 5.4~9.0m at 25~26 years. Final cutting
period is 35~40 years. The produced timber of final cutting is used as squared or pillar timber.

3. Moderate planting, moderate thinning and long cutting period system in National Forest.

Kitakanto-Abukuma National Forests (Ibaragi and Fukushima Prefecture) was selected for
this investigation. Planting number of seedlings is 3,000 per ha. Frequent B grade thinning is
done. Usually, pruning is not done. Final cutting period is about 60 years. The produced
timber of final cutting is used as saw timber and for general purposes.

4. Sparse planting, light thinning and long cutting period system in Obi district, Miyazaki

Prefecture.

Planting number of cuttings is about 1, 500 per ha. Pruning is not done. Final cutting period
is 45~50 years. The produced timber of final cutting is used for ship building.

The field works for this study were carried out from 1956 to 1960 as shown in Table 1. Table
2 shows standard values in the yield tables of selected systems. In each district the standard plots
that fitted in the values of Table 2, were sampled with 5-year interval from 10-year-old to the
final cutting period. In each plot, comprising 40~50 trees, the diameter at breast height, tree
height, and clear length of all trees were measured. The 8~9 trees selected as samples were felled
and their stem, branches and leaves were weighed. |

The measurements of sample trees and stands are shown in Table 3~6, and 7~10. The
standing crop per ha was estimated by the ratio estimate method which was reported in preceding

papersi®),
Results

i) Time trends of the stand structure elements

The time trends of the amount of stand structure elements per ha and per tree are shown in Fig.
2~18. These trends agree with the well-known relations between stand density and growth. That
is, at same stand age, average crown length, average diameter at breast height, average basal area,
average stem volume, average stem weight, average branch weight, average leaf weight, average
above-ground part weight and branch weight per ha in such lower density controled district as
Obi are larger than those in such higher density controled district as Yoshino, in general.

Otherwise, average clear length, basal area per ha, stem volume and weight per ha and above
ground part weight per ha are larger in higher density controled districts.

The leaf weight per unit area increases with increasing stand density; however, after full
closure of canopy, leaf weight keeps approximately constant as shown in Fig. 15. But microscopi-
cally considered, it seems that leaf weight increases towards a maximum of about 23~25 ton/ha
at 20~25 yr.-old and after that decreases to 17~21 ton/ha, and then increases again in stands
over 45 years old.

The ratio of stem weight to above-ground part weight is larger in higher density controled
districts, whereas the ratio of branch weight is smaller in higher density. Leaf weight ratio in
younger stage, is larger in higher density but after 30 yr.-old, the difference of ratio is not
recognized clearly.

ii) Allometric relations

The allometric relations for average trees of different stands with comparable nature, are held

with respect not only to time but also to density as were recognized by Kira3%3%), These relations
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are shown in the following equations:
Xx=Awh ittt e e (3)
x: Amount of arbitrary part, w: Amount of other part, A,h: Constants.
Now, assuming that the variations of x and w are caused by time (f) or stand density (p).

From (3)

A8 1 e (1)
x  dw w

and from (4)
1 dx l dw ------------------------------------------
FAY B (5
l._dx_ h_l. B e eaas (6)

“Time dependent allometry” that includes the content of equation (5) is shown in Fig. 22
~23 and Table 11~12. And “density dependent allometry” that includes the content of equation
(6) is also shown in Fig. 24~25 and Table 13~14. The slope of the time dependent allometric
equation reflected the difference of the system of density control. And the values of slope (k)
of the relations between the diameter at breast height and the weight of various parts, become
smaller in the order of: stem, above-ground part, branch and leaf.

These allometric relations are expressed by equations of the same form for both the relation of
individual trees within a stand and for the average trees of different stands of comparable nature.
Table 15 shows the relationships within stands and Fig. 26, in addition to the relationship within
stands gives the relationship for average trees among stands in Yoshino district.

The slope of the equation for the time dependent allometory of leaf weight between stands is
always smaller than the slope of relationship within stands, as was described already by SaT08768),

In the allometory of branch weight, the relation is similar to the leaf. But, on the contrary,
the slope of the stem allometric relation between stands was larger than that of the relation
within stands.

iii) Annual production of dry matter

The net production here means the production of living substances, which are mainly stems,
branches, leaves and roots. Stem production was calculated by stem analysis method. Two esti-
mations of branch production were examined; one of these was calculated by branch analysis method
and the other was estimated using the time dependent allometory between average diameter at
breast height and branch weight among stands in each district. The annual branch production
in the latest one year are shown in Table 16.

The new leaves were regarded as 1/4 of the whole leaves in weight tentatively. Root
production was estimated from the above-ground part weight to root weight (T/R ratio=3.5).

The net production of each stand, including the amount of increment in each organ is shown
in Table 17. The net production is larger in higher density controled districts, and this trend is
remarkable in the younger stage. It seems that the net production reaches a maximum value at
about 20 yr.-old in each district, regardless of the system of density control.

The net production of dense stand was 15~20 ton/hasyr. generally. The ratios of distribu-
tion of annual products among various organs are shown in Table 18.

The relation among the standing crops of whole plants (), the net production (47y) and the

leaf weight (y;) are shown in the following:

A}’/}’=A}’/}’LXJ'L/}’ .......................................... (8)
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where 4 y[y represents the relative growth rate (RGR), 4y[y, the net assimilation rate (NAR)
and y[y; the leaf weight ratio (LWR). And these values shown in Table 19.

The annual volume and weight production of stems per ha in the latest one year are shown
in Fig. 28~29. These values increase with increasing stand age till about 25 yr.-old and after
that decrease gradually. The maximum values of these were 20~27 m3/ha or 7~10 ton/ha, and
the values of higher stand density controled district are larger those in the lower.

The stem production per unit weight of leaves is shown in Fig. 30~31. The time trends of
these values are nearly equal to the trend of annual stem production as above mentioned, and the
maximum values of these were 0.8~1.2 l/kg or 0.3~0. 4 kg/kg, regardless of the system of density
control.

iv) Stand density and standing crop

The competition-density effect and the yield-density effect which were found by Kira et
al.203973) with herbaceous plants, have been recognized to be appliciable also in the case of woody
plants. When the growth factors other than stand density are equally supplied, after a certain
period of growth, the relations between stand density (p0) and average amount (w) or yield

amount per unit area () are given by the reciprocal equations of density effect as follows:

where 4 and B are constants determined by the growth stage. These relations of above-ground
part weight, stem weight, stem volume and basal area are shown in Fig. 32~33 and Table 20.

Relations between 4 and B which are the constants of reciprocal equation of density effect

and stand age or average height (x) are given approximately by the following equations®)®:

log A= —blog x+a

log B=—b'log x+a’ }
where a, a/, b and b/ are constants. These relations are shown in Fig. 34~35 and Table 21.

v) Thinning

In Yoshino, some of the intermediate trees, all of wolf-trees and suppressed trees, and
furthermore, the trees which prevent the growth of crop trees are removed by thinning. In Nishi-
kawa, the thinned trees are almost all of suppressed tree only. In National Forest, thinning is done
by B grade thinning. And in Obi, thinning is practiced to stimulate the growth of remaining
individual trees, and early growth cultivars are thinned and late growth cultivars are left in the
early stage. The relative frequency distribution of thinning trees and remainning trees are
shown in Fig. 37~38. In Nishikawa, the greater part of thinning trees are selected from lower
diameter or height class, but in Obi, some of the thinning trees are selected from higher classes,
occasionally from the highest class.

The number of thinning trees gets smaller at the same age in order of Yoshino, National Forest,
Nishikawa and Obi (Fig. 36). The average amount of various parts of thinning trees in lower
density controled district are larger than that in higher density controled district in spite of the
difference of the selection methods of thinned trees (Fig. 40~46). The amount of various parts
of thinned trees per ha are shown in Fig. 47~52. The thinning percentage in tree number
is shown in Fig. 53. The relation ships between the percentage in tree number and the thin-
ning percentage in weight of various parts are shown in Fig. 54 and Table 22.

The ratio of the average amount of thinned trees (small letter) to the average amount of

remained trees (capital letter) in height (h/H), diameter at breast height (d/D), stem (s/S), branch
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(b/B), leaf (I/L) and above-ground part (¢/T) are shown in Fig. 55. These ratios in Obi get larger
than 1, occasionally, but in other districts are always smaller than 1, because the ratios show the
difference of the selection methods of thinning trees.

The relations between stand density and standing crop per ha of various parts before or after
thinning in each district are shown in Fig. 56. These relations are affected largely by the system
of density control and are shown by following equation:

108 y=b10g p4a +coeeeersererremereiiiiiiiiiiiiiinininnnes (14)
»: Standing crop before thinning or residual standing crop after thinning
p: Stand density before thinning or residual density after thinning
a,b: Constants.
These constants are shown in Table 23.
vi) Quality and size of produced timber
The stem form in higher density controled district is less tapering than that in lower density

controled district (Fig. 57). Therefore, the breast-height form-factor, ratio of diameter at 1/2 height
to diameter at breast height and H|D (H; average height, D: average diameter at breast height)

in higher stand density controled district are larger than those in lower (Fig. 58~60).
The annual ring width at beast height in lower density controled district is wider than that in
higher, but annual ring number per one centimeter at breast height are inverse (Fig. 61~63).
As shown in Fig. 64 and Table 25, the size of produced timber in each district reflected the

difference in the system of density control closely.



