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F1W & B

1. BIROER _

AV RS 7 TR ITERENEE L5~ 2 (Tectona grandis L. ) TH 5B, FniEs
MRREM L ERRNEG, i, MELMoBELYEL, BEDO~A7 2= (Perhutani)
MESHOBEERNARE - TR, BEHS0T M PEEIhTW5, FTBEEEREL
T, 1978 B » v B TI3ESE# 8,000~10,000ha DF — 7 k=4 7 & =R L T
[N 6(8)0

T 7 ETRF— 7 RRKIER L L, AThKicRb->TETHY, F—7HDieE
AEBRATIHMOLEEI R TS, LhL, ATR»OEEEIhSEF — 7 HIRBKNLDD
DX HBEMEV, i, ATHOBRBRIEBATAERLCD D, —H, A7V =vELAYT
VHIERETIRARRN L DEENRSE VS, TOXKRKLEAL TS,

Et, AV E AT OF — 7 HRHMERIEERTS B # 1 OBBER X D (EL, 3iF1/4
BELE-TWEY, ZhEA VP22 70r—2 OMBERBRL KW i8R LTw%, &
D3 %, U+ 7ETRADOHEMCH > TERERBABENL TR, F-/7HKERIBEILT
ET\58, F—/7HMOFEIHEMTLERCHD, TOFENERIhTW%, - 7#KD
REE L LT, TREXRPRENEKRERRLILA TS, Thb3LTLIEGL
T bbb TiRiel, FRERLIRLLD ETIL - TR,

ZoX5nBR2D, BERF - I/7HOLEEXEDBIDIIIE, F— 27 ATKO#EY)
BEL S+ 7 BEUADEBRITIE, Fhlstie, BXlattaErn Lo RAKKESE & ATHK
BEBUELELZLRD,

2, HIROEM

KFRIZA Y F 227 DF — 27 ATHRORKHEER, RBRAEXYHLICTHILERE
BELicdhDTHb, SHET, AV FF7TRF— 27 ATKCER E W -HEERIER
R % L, L L BB TR, REAERD S, 0% h EREHERCIIRKORE L
WHIBANRYY, FrERKCCHLEV LD THSD, £Okd, ThETDL S LEEN
BEROBR RS DTIixiel, EEMNEREZLIRL TN ZEHLETH S,

3. MRNM®

AVERLTOT % 7EDF— 7T, TTEASVIHBRERRILER THH, B
CRMELER L TE TV 52 BATERLTL L HHERILENTCE D L 375 Tigv,
T2 v VBUA TR MR R E B EAERBIR T L 5 TH B9,

ChECoMBHR L hE, ¥FRERDOEVAD Y, Filxi¥ Bruinsma, A.G.J. (1897)
& Vander Haas, W. H. (1900) ¥, & — 7 i3 EBREZHAB VW ERELTV5, Tidbb,
TREKRTCEIRSICE » THERD T 1L, 12, F—7RIATKTSAEKRE/IEARD
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BRETHZEMNEWNHELTWS, ZHIFL, VanBram, J.S. (1901) (358 © T ERIK
MRBGEREL TS, ¥ Hart, H.M.J. (1928) 13 LA RH T H7csd, LEBATHEREL
SRR O R (%) THREAR R RD 5 HEXRRL TV 5, ¥, Zwart, W. (1933)
& Wepf, W. (194012 L 1uiE, &« OREIERENF — 2 RICIGH & hTv %25, KRR
RiTied EFERL TS, #0OEHBE LT, ¥— 2712 Bruinsma A.G. J. 8T\ 3% X 5 AR
SHEMEHEN EEBIFTC B,

BEIZF — 7 KORMROBFRIZBEAERER T e oo, ¥R bIE, TOEMLA
VR 7 CRRBRROKRE, HefFld+sl tEAL, ZhicBToME2EEL T
W BTH 5B,

—%, BROFFMHOAFATIHKTIE, HFLobERAREISh TR, XOHERT
RENBFHBEEI ATV 5, Yh TR, KRPLKSBROEITE U TERRIRIUE & EHER
R E A EHLRTERBL TR D, ¥ ofEAFER, FARKLENCERTHZ LT
HREYHIS, NELABLAH—NCERLBIbOTH D, BICZ DR, AKDKLIE
BLTWA L5, ST TARRBRTLESKOBMRELL, 1Y Fxr 705 —27 ATHKE
LIGH LB ATEENBVLHEEIh S,

4. MIRF &

ERRTEA VY FRvT7OF— 27 ALKOBRREBROEBROMBEL AL T S &
Edir, ZOBECHEAELTSLEBbh AROFTFHHORAF ATKROBEGRE DI
BEBEY T, TORDAFATHRIZOWT, KB S5EFRO = v F 2REL, KOH#E
BOFEXT o700 KIT, F— 2 ATKORGBEBELXHEHL KT H DL 7 & = KERH
DF— 27 ATHIZOWT, MBI EROT ey F DBARET — 2 24HL, ThEHX
DEFHIDAFXFATHOKGEE - HEER L OUKEEYRL, ThOOGHEXBEL TF —
7 ANIMOKE, HCEREROBICETSZ Ll

¥, ZOWREED DD ) KIEHTEE LG - o dLiiE K¥ B TR RS
BEZRASKERTCH LELBRBEOBLET S, ¥, BELEHYE, #AEHEL LW
fe LB ERFESIR BB E L, LB EREERRE=EL, e ERE T REXRE
TIFEHOBEET S, Th, BEHIVHEDE R LRV IIBER¥RETHREREREEE
Bh#EEERE L, RAEEDFEFSRELCY LEROBLYE TS, SOAEEERED
BOETR, K¥kE, FLEOERCLE L BRI v, S RBRBEOBLET S,
BIRBEOXFRETH - HRBERK, K¥REOMARER, REK BEAEAR,
PREAR FEOEBRSRK #KEEFRCESHOELYE TS, B, FREEFHFIIEN
H OB ABR IR AR ARG L T\ el d, MER)BAECLHBIFE- 2. AR
BRENBRO S «, ARTHERERRIEEBRBENON «, ARKERBRBZ O «, ik
BT 7 F=RELEDO M, T, AP UARCEERI R L TS, M
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DEHEREFL, LI EBOELRT S,
13, AR MHLEBEXEFEEEMR] TH 5,
BRICEEZECLIOHROEEYE 2 bhie, BRSO, v V2 7EHOXMEIIL,
BHOBERT %,

E2M ATHIEROMNE CE

1. LIEEMAER & 5T ¥ ATHIEK & OLLR

REB OB CHE R, BHAEODIE, $HERE B L T—RICXRES LD
hTw3, Tibb, Browtofhb, EME, SEHE X505, KFEE KT
BhEDET, WERERY ZENREVLubhTWw5, REROEME, —RICKENLE
LUBBAENKEL LI NLTH D, LichisaT, RAUSEREERCH T 2ERLISE
BXodil, ABELAKS T T REEEOR RV LIRS,

ERNL, FREEEY D 5ERKCOWT, BROBEMEREOSERES H HEFE AR
AEThTEh, ThbIPRIEE SRESESCHTOHh, BHEHEEOREVWLBLMK
THTW50840 ¥ KEBTS >BALKSERBC L rdMECHE S5, BT
EHLREIRTEOMBEYTILZ L8385 RTW599, Lichis TREHOERM 4
ET B0 AMMELE L LT, YRBCIks2BEIE, 0 -MxdsRET
HELTWZENRETHD, LrLAEBOBEBRELS —AREEXROZ LVLETH
200 F EREEREET S DO BRI -BCARCTY Z L 3EYTHY, KRei
BEXRLL9EFTHENEI LV EELDORD,

TS O AFATHEZ R, BhT5X5c, Bl REPLERL LIEWEEL
LCELRD DT, FOBHREMIL CEMAEMEEY BRNCEY THRTW5, Tbb,
FOMMAARKEE L, REREEL, HRERREL, Bl 2 EIrnBAERT, #
HEEELREWEIREFREBEEDLY RUABTETERTWAE, 25 LEEFHGT TET
ThTWHEHRATHIGEE R, FESOREAMAEECHIGANTERERbh, ¥-7 ATHK
MEELYE 2D LETELDETEELREDLOICELLRSD,

2, HFAXAIHMERE F—27 ATHHENE OLEE

HEEFHH O A FATHREEDRT 5 X 5 CBAER L £ 10,000 AER S h Tk b, b5t
NTELLSV, RETAZ7TERETICE~ME, BT 0 FHETRSERERTINT
Wh, EEEEE DAL, Fhi10ERETHRTEY, Sl GO EELT) KBTI
4~8 ERRICFRR D A BRIKICHYS T2 X 5 L TRAOME, H#sl (50~80 F4) ITH\
CAgCHER O BERKCHENL TS X5 hEBARE TRARENSR L Lok, ZEmii (80
FEAEDE) BTk 156~16 FERRIFER O C BRLL ERBRICHEY T 5 X 5 7efiika
FFINT 5, ERPRIEEL, 100~120 FBE L ko T35, ks, FEROREXS
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x—1 FHRNBEXT EMROTE
Table 1. Terasaki’s tree-form-class and its thinning method
1) B#XS
I B%¥RK (EEL HKEOXEARERCTEEKREYART L0,
EIHA) BEVBEROLDEHTOLRTREEL, WANIE L TURETS 2 &<, »oBRD
B R A0 VBK,
H2BAQ2) BEBORENBEARDLDZHTF LA TEDERNMEHTE., $ LLBEROHBELTR
AR,
a. BHEOCREINBAETILIET B, L REOHENEL LS LN L TRPREZLICLD,
b. BIEOREN BT, HBELELL ARG D,
c. BEROMIAEL THESh THENMRF LD,
d. BEHKRBTHELE LM -7cdD, FigXLicdbo (ZXK),
e. BEK FHR,
I %K (BLEAR #ER) KEOFTEMARERTRL, TRARELXEARTZL 0,
HIHABR) TTCEBNOXBUTELEBRE -1, BEIRETEIRTORVLED,
EABAR) BEORBCH B, il EEvRETL0,
B 5A(B) R - M - BEOEK,

2) MtkoHik
B 5
1 3 4 5
Rt D fEE a b c d e
X X X O
A ® | O & © o Ay | x x
X X X X
B g O A x O | @ | @ o x x
@) X X X X
¢ L SISO NN x © | @ X ) x x
O x X X O x
D B | @ x © | @ x X | O x
X @) X X X O O
EREAE &) G x © | @ x GO | o x
" g |OFFE OCOXBAH—HAE Ox WE—BE x2HR x OIABFR—HAR
X (M) KBFR—BBEFA ARBTEA
Rt & IR OB
[ % % A B C D
2B 5 B 25~35 35545 45~60 25~35
wEa g RS 15~20 20~30 30~40 25~30

(E) F58- . BRNSFTHEARLE, p213—214, 19821 b,

LRRERER-1DEB Y TH S,
—HDAVFRSTOF -2 ATROBEEZOWTHB E, 2+ 7 BETOEBAKIZ
3,000~5,000 &, TR 2 FRIZEBEYOBRELFR TV, MIC3FEFBRC1IRBIERL T 5,
BITIX3EEFCI2BEREINT VS, A7 & =fic X 2R, EHS8ERc L -
THBEARZHEDH\ 5 EEMMKET 10ERF TR 2~3FETLIL, 11~20EF TIX4 45
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TiiZ, 21~40FEBTREFET LR, A~60FEHTREFEI LK, IFELLETRIVFEI LT
ERIhTHH, TORRERIEL, FEPBIRLL80FLiss T, HBHRMT
BbH, ek, FEX Y TRBER REHEE L3 EBEREEATNELOERLD
B8, Fhbixsd— 27 ATKOMG OHBIIG U REROD W HEERL TS5 0D L 5T
%5,

PDEnkdi, BTos—7 ATHOKEIZ, FEHFOAFATHEECHE L T—HK
KT B, HEL0BUEEAEL TS LB bis,

3. F—7 AIHEXRNER

AV FFxT7TRBFBRTOF — 7 ATHERER, SIS COETRE L OUBILL - T,
BIUTRR2 L kAW TRIBEYELTW5L5kBbh3, £0#E 13, AIHKD
EREARSEED W & Th B, BITOBEBAKIEIETRT LS Iy — 7 DER
Rt nb A, BEAMEBEMAITCL > TAETHIERC-RECLH D, B2
3, B2 v 7 BLSNEI T, T, BITSEORBFENERL T2 ETH B H3 1,
BAOBKRAFECREY B L TWAZ ETH D, Thbd, BRCETIHREL S v LHfE
BROHLRLLRTUINEH, ThHRERERLEINALID LTI TELT, i, F1E
THNc L O, ThETORERRECRELBRAGINATED, H4AREIATW5E
Britk, TR, REMBERSERF - 27 KORFHEBO—BREOZIOWTERLTW5H
TREDX SB35,

Lo TEELWF— 7 ATHEEEIRBEHEEODERALTE L TREX TS
Kok, BAOREHEYRE L CEFOAF AL X 5 cikgoB it Uiy
ERTHE, Tiobb, SKSICTEROREK, HEESICIER L EENBEOHA,
ERAR I BRI OBARE TR L 5,

LDl gnt, EFH st sE0RAFATIKKERE, SE8O0F -7 ALKEX2E
25LET, +HBECKLLDEEbIRS,

EIM F—/ AIMERORE LFER

1. A FRIPICBIIDHEOREE F—J ATHK
M) A > FRTOHFERE RO
AVEXSTOHRKE, Y- VIBEPEELTH-RALF Y 7KERET O 7KER
LUORHEFOREY T HE, i, RRo=MRicKiIhs, i, B, BTXxhth
BREYELTWS, BUFENROMROEEEO M, HE, BESEH L OBECE\T,
HFES L KESRESTW 5,
4V F X7 OFMKOKEIL, BHEENKAEATHD, ZHRIAZIZ-HWHEHE
BEMBEELYEAT S, 2574 (Shorea &), 7 »A v (Dipterocardus &), 5 3 v
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(Gonystilus bancanus K) 3Hh V=V 2 VvEEUA VX 7THFOEEBRETH D, K
(B ZEL Y 7T VINFAD - T, 7 2 A5 *EB(Dipterocarpaceae) 3\ 2. T, < b 7 (Pometia
B) A 1y (Intsia B) O & 5 LBETHHEOEV-BEIL - Thbs T3, Big, &
BICXDKREREND Y, EHTIREHES, SRTISERES L Lo TV 5, HEME
TIEBEEEEOMMK B RO N S, FiziE, dbA= 5D AN 7 <Y (Pinus merkusii), #&h
V=V E2VYDF iV, hh V=2 vyDT HF 2R (Agathis borneensis), 1 V7V D<= b Tk
EThHB,
AY FERy7iRIE12 0%
Hr@Robhd, 205bH, &

2 HFROLBKSC X HHEHE
Table 2. Forest area divided by ecological classification

HRETIA, CRATEETIRK, BA VrTe B i
..k 1,000ha 1,000ha 1,000ha
5. — U (129, MELELE 180 89,000 89,180
B2 KK — 15,000 15,000
WAaQ0%), B, < B0 4 60 1,000 1,060
AR s U L — 13,000 13,000
e 1% T RUATL + — 7 ¥ 1,000 30 1,030
K GH200F ha b#EEIRT % % EE T K 1,500 — 1,500
Ww3) THBHU, % % E K 90 900 990
I3, AV K& 7 O r o ft 70 — 70
i, ERBRIICIIE -2 DX 5 R & it 2,900 118,930 121,830

(i) Directorate of Forestry Plannihg (1981): Report on the
Forest in Indonesia % L O'BEE —QITL : 1 v V27D
HWEEH LD,

175 bhs,

4V ¥ &7 DOLBERERE
1.2 ha (BLEEOH
64%)T, H V=V &2 vic 35%,
1Y)77V 26%, A= F51221%, A5V =12 9%, <A EBIL5%, ¥ 7IiE2%, 2V
TYHTEBT2%ELGML TV B,

A= 7 REAPNCEMEBRABTE CHE, SREBALZ =Y ORBERRTAL
Wb B, o=y ORKKIL, FHT7F = OILEHHFEREFT LTS, »V=v2rviy, B
AV ERSTOREREOF LM TD 5, HRHREEOK 1/3 BBARFEMRE IR T3, L
DL, WD 5 H# 1,000 75 ha BB EREFOBRELZ T T2, 1V FRvTOH V<V
EVTREHERD 0% 7 2 AFFBOFKT, BV DIBIEALR, FRAMDOS I v2ETHE
WHKTH D, or 7T BRIEEREREIF—27K <YK 7HrF2KE L LTAIK)
ThH5H, ThbHLME, FREEEBRK (EVA—VviK) TH B, 1) 7 VT 73% 0L HH
T, BEHRBIEL IBUTEED TV BT EY, BEBEBBEDIRS 2%\, 41V F X
T OBMOF — 2 2K-3 IR T,
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B3 1V PR T7OHEK
Table 3. The forest of Indonesia
¥ A E & Q005 ) R M
e [=} a
o % * (I*TOOOTa) ﬁ # a il * & F | (1005
AR RS S F T PR ES ]
A = + 37 26,004.8 533.2 63.9 131.3 728.4
P ¥ 4 3,081.6 — 1.6 0.7 2.3
A= Ry 41,981.0 1,189.5 236.4 264.9 1,690.8
A5V v 11,388.5 36.1 40.4 23.2 99.7
RYTF N T 2,240.3 4.3 1.0 0.5 5.8
< o s 5,800.0 120.6 62.7 33.7 217.0
1V7vee ¥ 31,000.0 141.7 293.1 205.3 640.1
= Hi 121,496.2 2,025.4 699.1 659.6 3,384.1

(TE) BHEHEN 1 (1980 X,

HABEE 1.2/ ha, £DMK 5,600 75 ha iMAEOEH\ EEAER DL 55, 6,800
T m¥/EOERENLDEE V5 L LAEECRFELTHE 2R X ERL, EOBKRTD
BERIBY 2T T3, Zhicn LB E L TMEREOMMKOBE & EARKHR T %
fToTw5h, EREIDEIETIRT, ERBHAHI R ET IR TS,

BEOATEMMORRIE4 LR-S5DERDTH B,

THhBDOFEHRICTHHMRBEOEARFTFIZ, 5> F T, NHERETHD, %,
FEH, REYBLACBESRIE, Cr70F -7 KTRBEREZNICHES ATEKRTH D, B
WRERAK TS v P2 TREFREFTOREKREFHETH 5,

1 v Fxo7RE (TPD AR, #alio < v —#H%K=R, (Malayan uniform system) ©
EFA4 7748 NNb DT, BEWHKD AT V54, F3v, »7 A (Dryobalanops B) Z£0F
AEiEo > b, —FEREANU L (WEERS0ecm iRl » EoBEZR 20cm 1)

®™—4 1 VFERLT7OATEHBER

Table 4. Plantation forest area of Indonesia divided by age class and species

L3 st # OB |+ - 7| roftok®Ey it
F Fha Fha Fha Fha
0 ~ 5 128.0 103 196.5 427.5
6 ~ 10 64.0 129 176.0 369.0
11 ~ 20 97.5 220 322.0 639.5
21 ~ 40 72.5 274 295.0 641.5
B B 362.0 726 989.5 2,077.5

GE) HEEBHERA (198D : FHERHEELEFURERERL Y,
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®—5 1 v FEko7oALEkKBEE
Table 5. Plantation forest area of Indonesia classified by species and region (ha)

L BB 7 | RO 7 t?;?zi; I;:)r-;m’a ATV = | AT it
¥ — 7 55,299 | 475,880 379,265 12,200 18,714 — 941,358
-~ > 27,000 | 156,757 168,485 — 75 66,618 418,935
7 4 € v 7| 1,60 - - — — — 1,600
< & % = — | 1,600 - — — — — 1,600
7 A # A | 2,200 55920 | 43,932 — — —| 102,052
TNHT vF — — — — — — —
== v 7 v R — 5,698 — — — — 5,698
TTRANNAY — 8,115 — — — — 8,115
€ v 1 & 3 — 3,324 — — — — 3,324
7 h v 7 — 7,092 — — — — 7,092
7 v bR — 4,713 — —_ — — 4,713
nvooF 4 — 9,308 3,158 — — — 12,466
-~ v 7 Yy ¥ — 9,155 - - — — 9,155
- = 1 B I — —_ — 610 — - 610
% D filt 86,745 72,249 39,357 — — — 193,351
it 174,444 | 808,211 634,197 12,810 18,798 66,618 | 1,715,069

(#) Directorate of Forestry Planning (1981) : Report on the Forest in Indonesia # & U TIER L7,

DHD%, BEOERETHRETHHRNTH 5, A4 (Enrichment) =##E % (Sanitary
operation) EORARHAEFEEL ZOHADOL L TREINS,
ZDAVFRTIREFRAOERIRDEE D TH 5,
D FEREEL LT, R6RRTERUTOREAEEORRIZEEZIh T3,

R—6 1 v R TIREHAROEREYSE
Table 6. Tree selection standard of Indonesian
selection cutting system

BRLD | mae BE®OBREXR
B -
(cn) 0 | m¥roAM | BEROHEE@LE
50 35 25 35
40 45 25 35
30 55 40 20

2) REEEOERE LT, BiE REKHRE ER BH, #Hi1A% RESXTbhs,

REFAE R, ERROEERR, REASNRE SEomBtcEsvwn5, HEr

A AFEFNL100%, FE7 2 AFFFINBLTHBELD B LE L LR TV, ERRE
TETRELV, —R, RERFARD, BEREDBET, BWEER S0 cm L EORKIZEITS
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EERENha e h Im? &5 2 LIIBIMAYEV-TW5, 20 Z &, 35 FER LD CEE
HRTha¥itcb 35 m® #IRKTHZ L &5,
REHFBRORNIKRDOER Y TH B,
C =1/35A+V.+0.8=1/35+V.+0.8
Zhig, LiELiE0.7 (exploitable factor) #F&T2Z &4 5,
BL, C =%{EHFEE, H=[RFEF
A =REEDOBENOEHE GEE=2vty v a v OEE
V.=commercial tree (D.B. H. 50 cm LLE) © ha ¥4y b E¥ERE
V=R LoBERE
0.8=reduction factor (%&£3X),

Tiebb, KRFABFRREOFANL, WRERES0cm L EoFABEOERD 80% L L%
BxbZ kv, Lik2oT, AREIBEEDBFETHE00, FREFFRITIAERD
2.29%TH %,

HABAR O SR M, EEKTH 4,000 77 ha, AEREHRTH 2,700 5 ha TH 5B, ZOH
o 75% 1224725 5,065 75 1 F ha 1%, 5,100 m® DEMBFAREE T 3,700 7 m® OIETAE
EEX I OEERHERE L THEZNS,

AV X7 OERATERBE L, ©+ 7 TOF—27 ATERNLLHBESEVDBAT
Wk, Ehe, AN7 =YL D ALERE, A< SROY + 7V ETHETHLEHEKBEINRT
Wi, Tr¥, v U CIRRHEORHES S 7 M A ALEK S T, HER, 010
ek, BAnBBcEs, BN >HATERSEHIR CET IR TV 5,

BHRATENRIZ L % ha ¥o h EFHERBRIRDO LI THEI ATV %, WThi, KR
HWizksid s RABEOERBORE Lis> T 5,

SHEERR v e e e 15~18 m*/ha
P J eeeresstteiitiianiisanteititteeiesiiiennes 5,-\_,12 m3/ha
= — 3 Y ¥ (Eucalyptus spp.) -+ 20 m?®/ha

7 n €27 (Albizzia falcata) -o----- 40 m*/ha
FTEEREREORPMIKRO LB Y TH S,

A JU J S/ ) eecnrecnaisarteniiisiiiniiiissans 30~40 4F

B DD ETIER e veereeerrrerrrnrennenns 20~50 4
e - EO TR 20 4

T I S T eeeeentaititicnietiiiiiiiiiniiaie, 12~15 4

S P eerrerrrerree et e e rreee e e eans 80 4

AV T7OATEREED S b, BLENCTLI TV AEEDO~AL 7 £ = KELH
X BT v 7 DOATHE S, ERH 505 m® 0F — 7 HAMERIICEE IR TE Y, 2 hid,
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SHERCHAFTTELRRNERCEXSEEETS LV BRRES 5 BEHED b & THERIC
ELIWHFERFIRATHE L Eh T3,

@ F—I7AIHKORR

F— 7 BECEES00m L ToLMIHzbh T35, BELREORFINVHAR LA TE
ERRV, bRV ERECET LSS, BEKORVWZ EXE—&ET, B, Kt
BELDTRETH D, B+ 713, HedhRS + VST, WEAZVDOTF— 7 MO
BB\, A7v=y, 47TV FIRRECSHEMRL SRS, Wolff von Wulfing (1982) @
R HE, 1L 5RETCRSEINRTVS (BREBAEE 25 2+ 7ETR
BEf 2 2 i & 3B EVOh Tk, FherhlftomiRcizl & s 2 Ftr M
WhHRTV B, ZOIERDL 23 FHIR-TIRLALEBYTH D, 1 EHIRROP,
2 iRz EE, 3R EIBELITH B, EieF — 7 ATHKOSBHKS & KT D EEY
FREREE-1 (R5v=vB, 3G4), EH2 (C+r 758, 4045 DLEYTHA,

T T DF—I7HREDOVTE, evX—-FLibbbIh, FREOALKEZLLN
b DONEE LI TAEABREY L > TWBXERAS A, B Y F O KB Van

®—7 F-— 7 ATHOER
Table 7. Yield tables of Tectona grandis plantation

(A) (1)

ha % 0 | LRA|F B|¥E B (W & B oA MEAR | ST | EmE
o ¥ W& | o

£ m|W E(® & E & | K| P |E K| o AEE|ERE
@& | (m) | (m) | () |(nf/m) (nt/ha) %) | (ui/ba) | Cub/ba)

8,000
5 5,700 6.3 5.5 4.3 6.3| 19.2 — — - - -
10 2,770 | 10.3 8.9 6.2 8.6 19.1 26 9| 25.7 3.5 -
15 1,690 | 12.8( 11.1 8.7, 10.0; 20.4 48 15| 23.8 4.8 7.4
20 1,290 | 14.4 12,9 10.5( 11.1| 20.9 64 19 22.8 5.3 7.0
25 1,050 | 15.8 | 14.3 12.0 | 11.8( 20.9 78 23| 22.7 5.8 7.4
30 890 | 16.8( 155 13.3| 12.4] 21.4 90 25 21.7 6.0 7.4
35 765 17.8| 16.6 | 14.7] 12.9| 21.8 100 27| 21.2 6.2 7.4
40 665 | 18.8 17.5 16.4] 13.4| 22.2 110 29| 20.8 6.4 7.8
45 590 | 19.6 | 18.4 17.3| 13.8| 22.5 118 31| 20.8 6.6 7.8
50 530 20.2| 19.1 18.4| 14.0| 23.1 126 331 20.7 6.7 8.2
55 490 | 21.0| 19.9| 19.4| 14.4| 23.1 134 34| 20.2 6.9 8.4
60 450 | 21.6| 20.5| 20.3| 14.6| 23.5 140 35| 20.0 7.0 8.2
65 425| 22.0| 21.0| 21.0| 14.8( 23.7 147 36| 19.6 7.1 8.6
70 400 22.6| 21.6| 21.8( 15.0| 23.8 153 37| 19.4 7.2 8.6
75 380 | 23.0 22.0 22.6| 15.2| 24.0 158 38| 19.3 7.3 8.6
80 360 | 23.4( 22.4| 23.3 15.4| 23.9 164 39| 19.2 7.4 9.0
85 345 23.8| 22.8( 24.0 15.6 | 24.3 169 39| 18.7 7.5 8.8
90 330 | 24.2| 23.2| 24.7| 15.8( 24.5 174 40| 18.6 7.6 9.0
95 320 24.4| 23.5| 25.1 15.9| 24.6 177 40| 18.4 7.6 8.6
100 310 24.7| 23.8| 25.6] 16.0| 24.7 180 40| 18.1 7.7 8.6
105 300 25.0| 24.1| 26.1 16.1 | 24.8 184 41| 18.2 7.7 9.0
110 290 | 25.2| 24.3| 26.7| 16.2| 25.0 186 41 18.0 7.4 8.6

(&) 1. Vademecum of the Indonesian Forestry (1976) £
2. s % EEARTHSE - FHBRERED LR
3. MMEME (%) QEHHFEH L,
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(B) (2#kH)

ha ¥ b | EBAK(FE B |F H W & ® R TRy | EHEE
S o LA s%

FN EE a8 s&Ee =& Uiy ° ¥ H® (/)| (%) ARE (A KR B
() (m) (m) (cm) |(nf/ha) (nf/ha) o’ (af/ha)| (ni'/ha)

5,000
5 3,180 9.4 7.6 5.1 7.8 18.5 13 6 31.5 3.8 —
10 1,510 13.6 12.0 9.4 10.4 20.4 55 16 22.5 7.7 11.6
15 950 16.4 15.0 12.7 12.1 21.3 85 24 22.0 8.7 10.8
20 680 18.6 17.1 15.3 13.2 22.2 106 29 21.4 9.0 10.0
25 545 20.2 18.8 18.1 14.1 22.8 124 32 20.5 9.2 10.0
30 460 21.4 20.3 20.1 14.6 23.4 140 35 20.0 9.4 10.2
35 400 22.6 21.5 21.9 15.1 23.8 154 37 19.3 9.5 10.2
40 350 23.6 22.7 23.8 15.6 24.3 160 39 19.5 9.6 10.6
45 310 24.6 23.7 25.7 16.1 24.8 180 40 18.1 9.7 10.4
50 280 25.4 24.6 27.4 16.5 25.3 192 41 17.5 9.8 10.6
55 260 26.2 25.6 28.8 16.9 25.4 202 42 17.2 9.9 10.4
60 235 27.0 26.3 30.5 17.2 26.0 212 43 16.8 9.9 10.6
65 220 27.6 27.0 31.9 17.6 26.2 221 44 16.8 10.0 10.6
70 205 28.2 27.7 33.4 18.0 26.6 230 44 16.0 10.0 10.6
75 195 28.9 28.2 34.5 18.2 26.6 238 45 15.9 10.1 10.6
80 185 29.4 28.8 35.8 18.6 26.9 246 45 15.4 10.1 10.6
85 175 29.9 29.2 37.2 19.0 27.2 254 46 15.3 10.1 10.8
90 170 30.3 29.8 37.9 19.2 27.2 260 46 15.0 10.2 10.4
95 160 30.7 30.2 39.4 19.5 27.7 268 46 14.6 10.2 10.8
100 160 31.0 39.6 | 39.6 19.7 27.4 274 47 14.6 10.2 10.6
105 150 31.4 30.0 4.3 19.9 27.9 280 47 14.3 10.2 10.6
110 150 31.8 31.3 41.2 20.0 27.6 286 47 14.1 10.2 10.6

) (A kREU

(C) (3 #st)

ha¥ b | EBA|(F B |F BH W 7 ® 7 Rt B Y | E T
-~ ¥ W OB E B

N xIE 88 85E £\ @ K ° 1 E K’ /)| (%) RE | A R &
%) (m) (m) (cm) |(nf/ha) (ni/ha) %/ |(ni/ha)| (nf/ha)

4,200
5 2,800 11.4 9.7 6.5 9.2 17.8 33 12 26.6 9.0 —
10 925 16.6 15.2 12.9 12.0 21.3 85 24 22.0 12.1 15.2
15 560 20.0 18.7 19.8 13.8 22.7 123 23 20.6 12.7 14.0
20 410 25.5 21.5 21.6 15.1 23.6 151 37 19.6 12.8 13.0
25 330 24.4 23.5 24.9 16.0 24.3 175 40 18.6 12.8 12.8
30 270 26.0 25.1 28.0 16.7 25.2 197 42 17.5 12.8 12.8
35 230 27.2 26.5 31.0 17.4 26.0 217 43 16.5 12.8 12.6
40 200 28.5 27.8 33.8 18.0 26.7 234 45 16.1 12.7 12.4
45 175 29.6 29.0 37.0 18.8 27.4 251 46 15.4 12.7 12.6
50 160 30.6 30.0 39.3 19.4 27.8 267 47 14.9 12.7 12.6
55 150 31.6 31.0 41.2 20.0 27.8 283 47 14.2 12.7 12.6
60 140 32.4 32.0 43.3 20.6 28.0 299 47 13.5 12.7 12.6
65 130 33.2 32.8 45.6 21.2 28.4 313 41 11.5 12.6 12.2
70 120 34.0 33.7 48.1 21.8 28.8 327 46 12.3 12.6 12.0
75 120 34.7 34.5 48.8 22.4 28.3 341 45 11.6 12.5 11.8
80 110 35.4 35.5 51.5 22.9 29.1 354 45 11.2 12.5 11.6
85 110 36.0 35.8 52.0 23.4 28.6 366 44 10.7 12.4 11.2
90 110 36.5 36.4 52.2 23.8 28.2 378 43 10.2 12.3 11.6
95 110 37.0 36.8 52.9 24.2 27.8 388 43 9.9 12.2 10.6
100 105 37.5 37.3 54.6 24.6 28.0 398 42 9.5 12.2 10.4
105 105 37.9 37.8 54.9 24.9 27.7 407 42 9.3 12.0 10.2
110 100 38.3 38.2 56.8 25.3 28.2 415 41 8.9 11.9 9.8

) (A kREU
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BFE—1 5—7 ATHC3EEMS
Photo 1. Tectona grandis plantation (3-years old stand).
ki bgw? 3% 3 TWA 5 oY

" -

BE—2 77 ATHURERS)
Photo 2. Tectona grandis plantation (40-years old stand).

Steenis (1949) 7c &ty, LKy + ZVICHELTED, TRABAAOEE LY » TizlEE LA

Mol LT3, 2 v voF— 27K 19 AT RS 5 v A HRESHICY - THREBH

Eh, SHEA VR TEEO_L 7 2 =KELSHIZL - THREBTHREN TV 5,
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BEDOT + 7 ECKTLF — B—8 Vi VBCRILF— 7 KERKE IAHR
» ATHOREZE-8 0 &3 b Table 8. Tectona grandis forest area and standing
stock in Java

ThB, Tihbdb, F-—7 ALK IR (of)

> > N
RO v ARLE (520, & | BT A |E RO T
fexoha¥-h0EEDL E S 1 |® v + 7| 475,880.6| 97.83| 46,555,403

o T, ¥fcF— 7 HOME 2 | R Y r 7| 369,265.4| 87.65| 32,366,122
PRI+ VOLDORRIRL, K 3 |# v oy v 55,299.0 | 59.56 | 3,293,608

KRS+ 7 DbDHRREVD £ v v 7 B| 90,4450 91.32| 82,215,123
hTw2, (#&) Directorate of Forestry Planning (1981) : Report on the
(3) F—o2HORSME Forest in Indonesia X »,

F— 72 ATHROMRGHEE LB ST DDIn_L 7 & = HELHEDF — 7 ATHIZOW
T, BB S5 BRTO 7 = v F OBRAET -2 25 L, BEHMI L OBERAEORERL
TR, ZF9DERYTH B,

(a) ha %47 b ITARAEK

FAEMS D ha Y7 b SIRAR IOV CHIIBOIESR &L & L TRETThE 10 F44S
TRERHLF 60 KA Te, 27T EEMRS TR 220 K, BEAMG TIXIT5 XK, 42 FEKS T
240 &, 4 ARG TR A Thidiel it T b, Licdio THEDF — 7 ALKIL
BRI DIV DRCARTEEIRTWSE VX2 X5,

®—9 E#oRTiESE
Table 9. Forest stand structure of sample plots

10(5E4) 27 38 42 54

B 43 BD) 47 69 74 71

H H (7 e 5 FNe)22/43 8/47 15/69 11/74 /1
R (ha) 0.02 0.04 0.04 0.1 0.1
e AK 29 13 9 11 8
& () 2.473 9.047 13.834 39.731 46.587
ma¥%h 1,450 325 225 110 80
P (o) 124 226 346 397 466

e ¥ (cm) 11.4 25.3 34.3 50.4 62
& | Bh~BK(em) 8.6~15.9 21.6~29 26.7~45 42.3~61.4 | 52.2~76.4

B K—#f(cm)

R | THEED 18 9.4 16.4 11.7 30.7
3} E#(m) 11.2 19.1 22.3 25.3 26.7
B/ ~FA(m) 7~15 13~24 17~27 19~29 24~29

b= EBEN(%) 19 19.1 18.3 11.5 6.2
¥k (H/D. B. H) 102 75.5 65 50.2 43

() 19863 A~4 A, FRY +» 70OF— 7 ALKRERSR,
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b wEER

JEE A MR R REE

B4k B35

EHRBIZOWTIREE L BT L, FOoRSLINERL D L AEERRLTV%,
ChiREERL ) ARG AAR CEREIRATWA Z L EETA LBbhs, ¥, HE

Table 10. The number and rate of tree divided by diameter

®—10 EEREIEARST

class at breast height in sample plots

E RS (cm)

No.22/43
10FEHS

No.8/47
2T

No.15/69
3BFEAEMST

Nol1/74
Q2FENRT

No1/71
S4FA MG

8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76

3(10.3)
10(34.5)
8(27.6)
7(24.D
103.0

3(23.D
3(23.D
3(23.1
3(23.D
1(7.6)

1(11.D
1(11.D
2(22.2)
1(11.D
2(22.2)

111.D

1(11.1)

1C 9.0
109.D
2(18.2)
1(9.D
2(18.D
1C 9.D

1C9.D
1(9.D
1C9.D

1(12.5)
1(12.5)
1(12.5)

1(12.5)
1(12.5)

1(12.5
1(12.5)

112.5

GE) () Rikx
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DAT Y FREEBIFRE TR LI E Z 5, 10 EEKG T 18%, 27 F4EMS T 9.4%, 38 54
Mo TiE16.4%, Q2FERDTIZ11.7%, 54 FEERGTIRI0.7%TH ot & TRIRE
EBRBOBETLHMIE, F— 27 ATKTERIA TV 3RIER L BACERLTWS X 5 IC

%) (%)
401 1044+ 5 401 QTEEMS

1
304 30+
20+ 20-
104 104

I

10 20 30 40 50 60 70 1 20 30 40 50 60 70
(%) HE (em) (%) EE (em)
407 SYELEHS 401 LK
30 304
20+ 204
104 l‘l H U 10+

1 20 30 40 50 60 70 10 20 30 40 5 60 70
(%) BE (cm) B (em)
40 S4SE MRS
30
20

104

10 20 30 40 50 60 70
(em)
B—1 EEEIIEEKS R
Fig 1. The percentage rate of trees by
diameter crass at breast height.
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Bbhs, %10 L R-1 oOEEEHIARS AR T 5 &, 10 FEKS & 2TEEKRG TR, &
ML, BEERDTHLAHIEL Iao T B,

e # =

BESOTFHBE X NEROREC I » TRFTH L, WThoWg b 20 2 ey
LTWwbeEELbRD, ¥BEOAS Y FE2EBHREC L > ThRI LA, HBHIE LS
KON TREC L ORMEIVNE L B HEANED bhie, F-11 L K-2 OEBERHIARS %
BET5 &, 0FEEKRSG TR, DML, 27FEEKS « 8 ELEKS - 2FEKST TR, &
XKL 7o, S4EAEKRSGTIE, HHRELRL Lo TW B,

@ ® R K

R, 10 EAEKRS 2102 THRATH D, DEKBIEL L5 >hTETL, 4 F4E
MO TRA3 Lo T b, Zhid, F— 7 IEROERSDBICE-TELL, HYDREIR
BELTHLERERMBEZ RS LW BENFECERL T3 L5 Bbh b,

x—11 HEENEES
Table 11. The number and rate of tree divided by height class in sample plots

7=, b No22/43 No8/47 No.15/69 No.11/74 No1/71
BRE(m) | WFEEKS | 279F4KS | S8FEKT | 2F4KT | MFEKS

7~ 8 1 3.4)
8~ 9 1 3.9
9~10 3(10.3)
10~11 9(31.2)
11~12 4(13.8)
12~13 3(10.3)
13~14 2( 6.9 (7.7
14~15 4(13.8)
15~16 2( 6.9) 1€ 7.D
16~17 2(15.3)
17~18 1 7.7 11.1D
18~19 11.D
19~20 2(15.4) 1(11.1 1( 9.1
20~21 2(15.4) 1(11.1
21~22 ’
2223 1C 9.1
23~24 2(15.4)
24~725 2(15.4) 1 9.1 1(12.5)
25~26 4(44.5) 3(27.2) 1(12.5)
26~27 1( 9.1 1(12.5)
27~28 11.1D 2(18.2) 2(25.0)
28~29 2(25.0)
29~30 2(18.2) 1(12.5)

G ) BhEX




RARPAIHREZOGRLIETEHRE (AT vV erFA57VT) 973

%> (%)
501 104E L4k 5 50- N
40 404
30+ 1 30-
204 20
10+ ‘T|' 10-
5 10 15 20 26 30 & 1 15 20 25 3
(m) BE (m)
(%) (%)
SIS <
404 | 201
3oﬁ 30-
201 20
104 10-
5 10 15 20 25 30 — ,”‘”'1
B (m) 5 10 15 2oﬁé5(n3;c)>
(%)
591 B4 A S
40-
304
. 20
10+

5§ 10 15 20 25 30
m)

B--2 HEENAESH
Fig 2. The percentage rate of trees by height class.

&) Mo #E
F— 7 ATHOKGEEEIE-11 & K-2 OEERIEARS AL LR X 5T, Bk
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STIRBE—EARE, LS TRRRHEBRE, M EERSG O X 5 KHRIBOR KRS TIE
BHREEEL T3 L0225 ThDH, ¥ RIRERE R, MO EEA 5,000 FRE L 725
TWBZELBH-TRERID Ik bel, BHEELREVWEELLRS,

@ F—7nlKEHE

Fr 7=y VSRR THIEEERTAKTH D, BEFhhd L EEL, 1EX6~10 A
Bx, 8~12 A RELNBT S, RERIR 1~1.5cm OXD & pis tHRRT, BBEOELAL K
WEh, FRI~4BOBEFIED 5. BRI T, EROERIEL, RFRIFTHS 1.5~3m &
72 b, HERATIZE0~100ETHEERL 24~150 cm, #E 25~50 m K&+ 5, BEHITK
BRHUTH 5, BHRVIIEE, BRI LLR bR, THRE ZTRERD S,
BEIERATIRKG, EMARKTIEBBET, #olrSRegihs, IERIRERT, &
Ricihind LBET S, BIREL, AHOBAK T, X 25~50cm, (B 23~35cm, ZEIL
EHIHL, BHIERAOEYER, ERIEL, 2.5~5cm, TE/PMATET, KO RBH#TE
Fiestl,

G F—IoHHRERBE

F— 7 IRAM OERIEL, FRADDOL D, IHIREDEA~RERE, O
UHBERSAT, LEVWRE~BRERAEKCLD, KEHEIR0.57~0.76, #ETIT5LHMUA
PBAR 2D D, EFlHBOBBMC LR CSAD D5, BRILEGD, EREOEEBHIE -,
DHOBMAKZEHLDTEL, B, PR BRICELALLEIhEV, KEDOEIINTH
B<, MEXTHD®, —BREEH LI LD, EMEH, BEB, EAA, BA%, FFR
CAVWLRDH, BMEAMELTERV. LELBATHE0T, BAREFOGBOE B
b, EORE, BYOREMELT, o2l TRV,
2, F—I ATHHERDOTE

TrVEBETOF— 7 OBEE, Py vV Y ERAFENERTHS, i, Tr 7 BN
NTEAVS e A VT VvERFELF v R v I VvERFEEND B, Py v iy g
HAEER, F-270BF21X2m 2 1IX3mOERETEE, Lo, 2LV TEY
PRETH, Ao e~ 7T VERAEE, EOFR2m L ImBTHROMBILS
&7, ToPiz1.5misnL2m OERTHF -7 O0BREEL LD THD, F=vEe
VHVERFER, RSEOFIZ1.5X2m 2 2X3m OB TRRED, FIIREAYELS D
DTHDH, £0OHE, TA, BRE, &, HIREERL T2, BROFBRFGER, HRILZ
hicbopiiz, i, Pr 7 BUATIRECEITOREME L ERITLAEERL TV inv,
a) =B#H-FE

BHEBEN BT, BrNCELEHOEMATBThhTV5, LA BEHIX
FEECTH B Z & 211933 12 Eidmann® iz L » TRINTWBH A, BEALERBIR TV
Vo U2 20BE, BT~ AERE YUmm L Lot ovED, BRYOERYFIETS
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Fig 3. Time schedule of tumpangsari method for the establishment

B—3

b o vy ) EREOFRETRTR

of Tectona grandis plantation.
(#) Yunuk K.(1979): TumPangsari method for establishment of teak plantation in Java &%z L TfER L 7=,

(£ & Latesitns) ¥ifte ERANVKYOERWTYHXH

SL6
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TH 9 AFRICEE SRS, by vy ) EREE TR, BRG] EHRTC I~ oETY 1
cm DRI EL, RFIBEE 2 BUE» S 4BHECERETT5, s EABRERBLEDE ]

BRRZS2E 1 AORAEEL, fiikET5%,

FMARE, PEEOEBRAERENR TV, COFETIHBLEILEND D, &
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—
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Fig 4. Lay out of tumpangsari method of Tecfona

grandis plantation.
@) Yunus K. (1979): Tumpangsari method for establishment of

teak plantation in Java #BE 1 L CTER L 7=,
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5&,&@E@ﬁZanatéﬁmﬁaoﬁﬁv&ﬁ&anfvaorvvﬁvvuﬁﬁﬁﬁo'
XEIRIELEADERYTH S,
@ N7 5 oML
PRI, RO RELXT
W, REREEBLT, BEXS
WHE R ALELHEL T

8—12 F— 7 ATHORRERE
Table 12. Thinning standard of Tectona grandis
plantation by Perum Perhutani

Bo MROETXMEARCEM % PO - s
THILmLEED, COBED . - SRR | SeLLE
. W0EET | 2~3EIE 23 25
BARERER, BEKOFHEERE L1~20t o o4 2
BIMNARORAEZERZLTY 21~ 40 5L 25~26 27~28
%, M5 H: X Hart (1928) 402 41~60F BEZE 27 29
CXpE, ERATHEE LT 614 L E 0F L 28 30

G8) 1. s (%) R LEEAREHEE L FHEHBREREDOLE,
2. Perum Perhutani (1977) : Instruction on
implementation of teak plantations £,

HREERE O X (s %) LRI
CC—EDHEI& s X 5 itk
PHEL TS, ek, BROE
BRI DsBITRENRT VD, B 1 EHEIMKIZ3~5 EEORFCT, BREI0%TH S, £D
BIE-120L B TH 5D,

# 1 B B OMMRITERTICETT5 X 5 KFRfTVv, ZoBRIBRFROFHEER T
Mtk AR LR 5,

(3) fRiAks LIV

FEREEMRE LT, 1978 FUEC + v ETREFEH8,000hadF -7 KE=V7 % =
HABIRL T 5, ERNEORM, THbb&IBIMLEL L, REPDKH 2 FiliclEA
B40cm Ll ED b DX ERL CINET 5, ok, SHHEE L NEO- DI, EMILF 2ha
OHHEE XS &h, EFEAEAEKT NEIh 5, RESAHE, LN, HEESEL
HEESETThh T e, 1960 4ELAKE, Burn B, 74> %, Average Cutting Age Method
DERBIRT VB, Kk,

FHSER(2) = E ALy

D) =E0EY ) v e cnx, —5, RERS OMBHEES- T, a Ly

EDHTLD TP L FET, AROEFKROFERES X LB THEL TV,
3. F—I AIHHERNMESR

Bl ~<tcl 5, A1V FAv 7RSS — 27 ATKOERBIE AP L TETED,
BRDF — 7 HOBEOHEMER S F — 7 BREOWMEB N EBIN T2,
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T¥ 7EBDF— 7 ATHIE, Bt 5 v S HBRANS ZOEMA HE D, BEEELER
EhieH, F s HMOBERILTLITHEERLIhASD LTz Ty,

¥FFEAOEBHECOVTABE, O+ VBT Y YAV ) ERERTHR, HEE
Az ha 24 b 3,330~5,000 K TH D, Tl + VEUNATE, Avorr~)T7vEREL
F=VEr VYA VERENMTbATEY, ERFHIZha 2D 1,660~3,330 K THB, Thb
OREBEAL L, WNEHEEEBELTHEO L 5, EMicd i, oo+ 7 BUATRE
L7, HABEE R LA ERAH 37 TL e, |

¥7r, BAEORKRFELOWTRDL E, <A 72 =DOBAFETRBEAROREEEE
BTHRAYREL V5, ChZEEMBKRTH DD, COFEIKRAKOWEYEARIEL
LCERL e ied, BEKBOBCHKSIEH > TRERIC L D2BR 1D EEX DR
%, ¥l hE TOMMBEHRC L hE, EREBROEV-23H Y, %X Bruinsma & Haas i3,
F— 7 HICE EBRMEA RV EREL TV 5, Zhicw L, Bram 23EEO TEEE ARV LR
FL T3, ¥ Hart 3 EBARERBRT 570, EBAFHEE & FHBatiEmgEo LR ok
AB B DEBNHERRRL T\ 5, - Zwart & Wepf Iz X huiX, B« OfERERF —
ZEIGBERTUV S, KEIRRRERIC 5 ERERL TV 5, ThbidF — 7 KoKS#E
BEOWRBLYEBLTHLOATVH X5 Bbhb, F—7KOoKSEE L, DRk TI—F
HE, RTHRArcERBMAEIK, FrEMC/os —FRBEBL T3, Lici>TED
R, %5 Lk — 72 KOKRSEEOEIE LT, ROTEEN IO, LToBIIk
BTN L ERER—E L o fe b DI, FLBEKAICTESENRIORBT TSI LNLEL
Eibhb,

FRBET y VBT, THURERITELERIR TV, 25 LEREFEOER
PRAZELELMLBE- TV 5,

BA4M FHHHRAFXAIREROSHT

1. WAHEEFROBUR

O By, tSERNRG

(@ fr B

SREBHRED X 5L, EHEREL VbR TV AHURI, EECIHFEBELIEL T
WHEN, FORIOEEILENLLT, —BECVE, FHNo s 5)Il b, BEF
HEOCREROMAXIEL T3, AREOHEEN DI ENT, FREOERNY 50 2FEF
EOFMICABL T 5, FHOFEEIZ269.82km? TERETHEIMOLEILAL, HoiEse
AR O I F B EA B OBRMKBUK I 725 Tk D, BELSEIITH T T O EFRRE
HUuaARwEth, HORTRLENREOHLATWAHERRL > THER TV 5,

MEROMNBIRR-S5 Rt ERSYTHS, 2, IIEHOLRRIBERE-3DEEY TH S,
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Fig 5. Situation of Kawakami Village.

(b) L imE
NI ENBFERERTHEE? L 3L, ZEREOERILUREE L T5EFFINNIVERERL
THOFRELEED L 5 BB RL, TOWMNICH - THEANCES IO B2 5% <
DFWME - T\ %, TR T 200~1,800 m OFEHICH H, £ZE O KIS 145K 400
m FEICEEL, —EiL600~700 m OFEW LB CEBEEE PR L TV 5,
AFRHIEES E, PRESROMFCBL, SEEREWH G, THES) - BRXOHRE
(W&, RE WA F+-—t, AKE BKAES -AERT WE%S »596T5, +8
BHBEBRER ORI EM L T2 BELREEREENILEMNEOF LML FHL,
BHO—MIHFE L O 2 LBORVCBIEBRERKLRE L £o T 5™,
© % ®
SR IEFH 14C, H&E3M4C @A) T, HIE-3.2C A A) T3, FHEFEIIFE
1,615 mm TKE 7y BEHIBIZR W TEER 4,000 mm BLECZL TR D, ¥R/ FDEF
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BE—-3 JlEFHofex
Photo 3. A view of Kawakami Village.

V2 LR R M T 527, A M FET L[0T 50 cm LU, EEUIIEETH LA, 8- 9
Hiz1-2 Bl 5 EREZERG T, ZHOFHFAEI KL i3RI KEOLMH S
¥, AFXFOEFXRET LB,

(@ =+ #F A

N B O L FIHEEITE-13ICRTEB D TH A, FOEHEME 26,982ha O 5 HLEKD
HDDEEN BB TH D, T, SHEORBLELTHEAOBEBEX T DL RATAT
&2

=13 +HHFARBIH RO S HO R L
Table 13. Present and future prospect of land use

HAL D A, ha s BREFE, %

i # R MoOB XK i
ES b - Bt | 2 o fth | A(B) i &
KA KIEE K| (A (A/B x100)
BUfE, BEAIS94E | 24,906 706 | 25,612 35 1,335 | 26,982 94.9
R | BAR659 24,906 706 | 25,612 38 1,332 | 26,982 94.9
b
L | FEFIT04E 24,906 706 | 25,612 40 1,330 | 26,982 94.9

GE) R g i fim & (EF604 4 A 1 B ~69% 3 A31H) 12X %,



REPAIMEEOSBRILEETIME (A F VTR 5V TF)

e A o

NMERDO ARG IE-14
AT ERDTH D, ) LFRER
FrEgI L B &, AROADIRE
30 EROFEE T 8,000 AFT
BTRIF—FL T fohd, BBRISS
Eh BB LIBDBRED ARIE
EOX 515 4,094 ATH
5, SHoOBRALELTHAD,
HHHELEHL T D EE 2
bhtTuw3b,

O EXE&ER

Ni_EAt DREEFE S 12R-15 1
RTERBDTH D, BI5FARD
&, BN ORBAEER BN 58 4,
31186,000 G LML Tk,

R—14 ARRUHHROHEBEREL
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Table 14. Transition and prospect of the population
with their occupation

A An, Ao HEE, - SRR, %

= 7 € t # &
B A D
_— MK | 5 OHE
1,673 427 24
WA 45| 6,020 49
(100) (25.5) (14.9
1,493 430 221
BB f0 50 & 5,170
(100) (28.8) (14.8)
1,339 437 186
BB f1 59 & 4,094
(100) (32.6) 13.9)
1,310 410 195
R | mBfnesE 3,800
& (100) 31.3) (14.9)
1,280 380 200
L | BRFI70%E 3,700
(100) (29.7) (15.6)

(B I ERAEKEEES BR60E4 A 1 A~60%F 3 B3l
H) KXd,

ZORMREIBEERORIC60% L LD TR, ANOEREXL to T 5, $KD ZDMHE

BIIBES D E RATH T3,

B—15 EXFEEFOBHEARCRBL

Table 15. Trend and prospect of the total production
by industrial classification

By D AER M, #wRte %

X & B ¥ A 3 E #
% 1 & W
RAEEK 2 ® 3K
F K B OB | SLERE | SLKE # #
15.6 10.5 0.8 9.7 2.9 2.2
B4 F
(100> (67.3) (7.6 (92.4) (18.6) (14.1D
18.3 12.8 0.7 12.1 2.1 3.4
AR 1 50 4
(1000 (69.9 (5.5 (94.5) (11.8 (18.6)
) 31.6 19.8 0.7 19.1 5.7 6.1
PR FI585F
& (100) (62.7) (3.5 (96.5) (18.00 19.3)
33.2 20.7 0.7 20.0 6.0 6.5
R | HEM635E
& (100) (62.3) (3.0 (96.6) 18.1D (19.6)
35.7 22.7 0.7 22,0 6.2 6.8
L | BBFN68F
(100) (63.5) (3.D (96.9) 7.4 19.0)

QE) NMER#HKEmTER E60F4 41 8~69F 3 A31H) K k3,



982 BEAFREDRERATRRS B4E $35

R—16 EXJREADOHEBELEEL
Table 16. Transition and prospect of working population
by industrial classification

Bfr o AR, A« BHB HF - BRte %

X | = I Bt A @
A m} 2R |3 r

£ % 5LBE | 5 bHE

2,633 944 17 927 791 898
WA 45

(100) (35.9) (1.8 (98.2) (30.0) (34.1

2,162 825 18 807 495 842
B R 50 &

(100) (38.2) (2.2 (97.8) 22.9 (38.9)

1,848 704 6 698 455 689
BB f1 50 &

(100) (38.1) 0.9 (99.1) (24.6) (37.3)
B | mriese -~ - N N N B

(100) C ol ) C Ol
&
L | BFI70E

(100) C ol C ool C ol

GE) NI ERFAEHETEE (FBR60E4A 1 H~69%F3 A31R) i3,

FANOBREADLLB L, BRS04 2,162 AHSEERI59 4E 1,848 A & 314 ADBA & 7o
T35, Zh3KES 2 KEBONABESCIAADRCLBLDOTH B,

NEROEXBIMEANEHIR-16 1T T EEDTH 5,

(2 FH, HEOBE
@ HZEHER

FREEKRI® 12X 5 &, THMARBERE L 42,808 ha T, ERELHBFERED 15%
HYL, 205 bEEKE, JIIERI 706 ha TLED 1.7% % b5D 51T kv, REKDOA
THER L 32,208 ha, £4D 76% % EH T3, AEiIcis\Tha Yt b EFIZ 268 m?® & /¢
b, AIKRZEFTR308m® CLE—DEETH S, ATHKTIZAF, v/ FOBRBEEESIIT:
JBETAFOMMKEY S BT Lidd i,

N ERBRRERTEE? 1w X 5 &, AN OFFKER I, FEFI59 4 4 A7 25,612 ha TH
BRIBBTHH, TOBEEILT09778,000m® KRATED, HHKDLOBRN, BFHEHRI
BODTKEG, 205H IT%HREREKT, BBEIZT035 m® wR.$, ha %t h FHERIAT
349 m®, KR 153 m®, 282 m? L 7xh, ZRREFHD 1.9 et 3, )| LR OBKE
BEHBERIE-1TRTERDTH B,

RAEMOEKKIEEIR-18 D LX) T, B -HRPETEERLYVNEE T3 ATHOBELL
TOEMMS8,372ha & ATHKERERE (16,693ha) D 50% % H» T\ 5, |

BEK, ALHOBEHIBEIIE-19RTEEDTHD, 2F(81.1%), &/ +(18.8%)
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817 )| LR OFHKERE & H R
Table 17. Forest area and standing stock of Kawakami Village

By TR, ha+ HE To

3 * 8 ik
aTE|E R %
K 4|6 % & & NG I
B3| | L | mese | (ATHE)
& & o | & |e u| o |5|ex|s| & %
i & | 25,612 | 25,201 17,246 (7,955 | 16,868 | 16,848 |20 (8,333 (398 7,935| 3| 137|58|79| 271 65.8
& &
BH%( 7,008| 7,008 5,933|1,165| 5,846 5,844 211,252 89(1,163| —| —|—|— —
T | 24,906 | 24,495 (17,012 |7,483 16,693 (16,601 | 2(7,802|321;7,481| . 3| 137|58|79 21 67.0
RAH
M| 7,030 7,030] 5,914(1,116| 5,835 5,835|—|1,195| 79|1,116| —| —|—|— —
it -} 706| 7 706 234| 472 175 157 (18| 831| 77| 454| —| —|—|— - 24.8
i

P 68 68 197 49 11 92| 57|10 47| —| —|—[— -

() N ER#HAE@BE GE/M604 4 A1 H~69F 3 A31E) i s,

%18 Il LRERAOKEER

Table 18. Private forest area divided by age class in Kawakami Village

B EK ha
L] % o] [i1] *®
X & "%
B |1 2 3 4 5 6 7 8 9 |10 |11 |12 | 13 | 14 5Bk
& ¥ | 24,906
ur (%8 #|24,495) 653 905(1,1951,944/2,090(1,609| 615; 860} 700(1,507| 796 965|1,318|2,5226,816
A | ATIH 16,693 | 500 688| 957|1,802(1,991|1,432( 526| 476| 647| 759 666| 855|1,244(1,838(2,312
W xmek | 7,802 153 217| 238 12| 99| 177| 89| 384| 53| 748| 130| 110| 74| 684[4,504
EHHRE 271
&3 K 137
i) M 3
®—19 | LR OBEHIATHEER O ALHRE
Table 19. Man-made forest area by species and percentage rate
of man-made forest of Kawakami Village
B EE h ALKE, %
#t x 13 RA# | ATHE
K &8 - RES B B (A/BX | %
(A) |#& B|T & |00 | 228 [hbE2| 2oft (B) 100>
m 16,693 16,691 13,531 | 3,137 | 23 0 0 2 24,906 67.0

) NLERHAERTESR (BR60FE4H 1 B~69F3 A31B) X5,
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T10%A ZHDTRY, = VEET0.1% T X,
b HFEHREE

NERNOHEKABIZ VT, R-201RT LB T, BAENRD S, FOMER, B
fIRBFEOMRIL > T D, VT HFIEERES 20 ha KO NREFEEHSH £ED0 90%
ZHRE, ¥, RROLXOFEHRBE L FTEER 20 ha KiO/MREFTEENERMNT89% %
G T\ B2,

KT R OERE, TAERE BIERR O IR, BEEKER 24,424 ha 0 5 bRAFIEE
DOFET HEERERS22,079ha L FI2 0% % LD TRD, 2D EHEROKERELIE
RICMEFEL TR DRERERFEYRIFL TV 5D,

FREBHREI L 5 &, FHHATORFRAEDILDOBREA DK & L TEHKGE
RELhicH, Th3LHONAEEEERNSELTBELIEBTH-> T, —BOFIKEIE L
Wz B, _

COREDRET, EFILMIC KT ARELE R, IAOHEER IR IhDI L Lo
e, —HTRIhOEREAH > TRHMREBOINE, REOHE, AMREAST L)
BEICL > TERTTREREAREREAL, BRELTEFRELRZBI R AN LoD
TH 5,

TREECRE > ORI, HERRIEE oL, HiEEchrE, B
BAVEREARN 2O CTLHTEEYBABETS2CED, KECEBORY LB L E
e ok, , '

IDEHR, EHABEOREICL - CEFEFS Bl /N, [ oFkos
PRADOEFRER, MEERC IV EELBEL, SEEB YR IhBHB kot £ C

R—20 I EROZHKBEHE

Table 20. Forest ownership structure of Kawakami Village

BT D BEAEHK
01~1{1~5{5~10|10~20 | 20~30 | 30~50 | 50~100 | 100~500 | 500 ha
& CEE ha ha ha ha ha ha ha ha|l E " %
P23 X 186 72 54 16 24 7 6 4 3 —
& # 3 — — 1 1 — — — 1 —
3 @) 54 41 6 3 1 1 1 — 1 —
£EEB 1 _ _ 1 _ _ - — — —
A &
BTk AF 26 11 7 4 2 1 — — 1 —
M E KX — — — - — — — - — —
o E F 1 — — — — — — — 1 —
A A _ _ _ _ _ _ _ _ _ _
rodE
# ¥ — - — — — — - - — —
it 85 52 13 9 4 2 1 — 4 —

GE) NIENHAERER BR605F4 A1 8~69%3 A318) KX 5,
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AR, MAER, KEOBEEBICDH - TEEREE OREREYTS & L 2N,
BHRFEROBRORBT I ENECIUKOTEYFE L TEERE DT HEXEATAZ
Eilgnt, TZRIUSFHIE L VS MEBEOEBAEROTH B, IFIE, WA DE
KFEH LI L EOTOFRMRMAEENLHBENEL, ELEKAEREDOHKFONRTHLIL S
e 2w, WTOBENENLABELDTte BETAHRINFLEI—FOFERETH-T,
BHTHD, NAKD > THhOXFIZAET B IRKITXLFE B OMEETH S, HEY
FEShlsFE, WEBBELYEAL THEK, TN, BRE MMESEREETEORIOEHEY
75, BB QUSFRD 13, A%, el - TEPReBN, ERMFELED 2~5%TH 5,

BHAHENHEBLLIS ELTVuH0RM LT, IWSFHIE R, HFREZEEL @< LTl
WATEE, WSFREHCAY v b23B D, RE»OBHTHEEEL TV 5,

N ERFEREBETEE X 5 &, )| ERWER Y& OBhm (IHEH 54 48 725 AL,
PRI 59 £EBE1L 698 AT 4%WA &L i - TR D, FMMEBIICAR S & 40 AR OBA 2 BiL2,
BT 20 A OV TIHERFE X Te foh, EEB OB T~ DOFH (IHER Y E OBWA
EERMLICREEZ NIV, ThHOZ EhBRERMEOBRR BHIEFRYEOHER)
DREHRBELLBN, MEUFHEC X AHERE 2R L A OREAEFEBHOFERIL
PROEEROHM ERBD B EXBETH S,

AR OREMBEBEEOBRIZOWVTIE, WEBEERMG L U TEMEESE, A, KB
WEERDD, RMEEXIBREIRBXGED 22, BARGLEAETRRERERFH
29,000 m® TH 5, WHELEIIEES®D Y, F£M1,500m® *REMIL T35, ZOMER
A 3,000 A&, MAK1,850m?, EIF 150 m® BAEE IR T35,

2. ETMSATHEROQR & R
1) HEROAE

ZREAKE? X i, JIIERRITREFIRE (500 £58) i, £ 0 xF0EK

R BETHD, 2O & bhERPCIEFEFORMBEITHOh TN LEELLR

o HEHOMMAKBCHHIND X 5D}, KIEERM, REFENYMAHLYEEL, B

NEEOEFAMOBEIHEML X LDENLLTH D, FOH, LHHIEIIBFOERE
feotohl, EROFEAEZIAMOEEREZICL - THBEIATEL, £5 LLUtoRM
RHAEER, BOEBRTHIERBOMEOTEABNCTOhILELLND,

AMBEOBEINCAE 5 EESE OB, ILMOFKER2BRE 2 L, £k
OLEHYEL SR, FHHFTIE, —BICEHBES LW edHRER v R L, A
DEF L W EFETHEM o, UL, TORBEEOBBETIFIRXB A LW
, —7F, RcRebhsBEHIEL, —RCEFACERTHIFRRA 17, HELTEA
BOTHVIZEL, BRAOEHIBFCHKETHL, HIEKROENOIZBZhERLAG
HHERRG, ERREREEE, Lil, WROERIZ oK #ET 2B RD
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T, £DICHTEREM (1700 4F) 2HHE T 5H, T, EHRUATFEHEOMERA
DHEREM 28 U TEKRAREL T oic, AMORKBOILE, HEER (6704) X
DEhE AERAKORE, FHRER (1720 F) X DA% 5L COBARGE It & OAMFI B E#
DREFC L DEBILKICH, BREROHTEREMILL, AR EEOBE T HHER
DHBEDBAHAL Y, BREBAHBHWINIEoh, BRERBREAEAL TV oz,

LECKELHWT LT TR (1865 F) b, oA TREIOREICO LT, ik
PR S h, B3YE 10 SERTHE (1877 &) oM i OMEE L 2R MR IC X - TE#BHKIERR
BA LI, —HBERCEERCTLh, BECRROEAKIHEERINKT, AF, e/ *
DATHHBIER L fco KFHEBRPOEFIRE L, 8P, BREOAFARI—MKERMLE
Uledd, BEXETCHIBEIh, £OLBEI KSR T 5,

(2) e EEFKMORE

KEKEHEBR S, i, THBHATOAF ATKROBERE 2TV, LOBERBM LT
R EMEEY BMCELZLTOR TV A EXHLNARL TS, Ticbb, 10,000 &/ha ©
FHEEL, THRXI~EE TR, £2TEATHSD, HMAROMELREEL, 254)h,
T HIITHRIT L X 5 EBITH T~8 EEMFITbh T\ 5, AFD 12~15 FOEETIZ—
Bz ifThhisw s, RARIRTIREFCTbhb, 13~20 0K Bz AF, v/ +&
b 4~5 FBLTbh, FECEHTH 5, RIEEBR TR, £& L TENRMEREIRE L
THIITHhTW3, Tihbd, REREF =YV —2FEHL, BERKZESTVL5122
VERFERALCY, MTIKREMLOER bR D, EH -WEBZEEL L TS50 ELED
MO TREMBRLREIMFERIH, ThUTORBORG TRERCAIDT 2R 25 Thbh
5, UM OEMBPLREDREINEIED TR, 2~3ImBERBAE RV, LictioTkiE
50 FE LA ETRIARBRAIEL 12, TRAOKBEOLEL o\, EHHEIL 400 m BEDOEH#K
HIZHROTH ), GHMCERACBERTE 20D, F2RAREICHERIALBES =5
AL, E A8 800~1,000m OWHFERES U, BURIRET A EnbAr =5 LAL
WEXLT5, Ballid, ~V 275 —DOFHIZL to T, UEDX S YHHITE
TR LRI HBERANG U o TERBILASEA DR, ThURTOBEEBHEORHEK O
ERXKE RREELRLL T B EV 2 B39,
3. REBOIH

QO REBREHFZ OB

B2, | ERORIAMKREDO R ¥ 1544, 3344, 56 4, 1244, 97 H4EK
FoEt 5 BRCRE L, COMBREFFOFTLRLEL 1LEKNTHI, G L
EZIECTWBEVbhTWHDT, BEMYBELLLDOTH D, F4 OEEHOBIIT
RN CRTELITH S,

15 A4S L, B 44 Fi2ha 249 8,000 AR S hicdbkt (2ha) ©, B 490 m,
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x—21 fREEROPYE
Table 21. Outline of sample plots

OGS R - N I I Y R
1 15 & 4% 490m N60°E 34° 10m « 10m 5m «10m | S60F10H 9 H
4 33 F 4 480 m N56°E 16° 10m « 20m 5m «20m 10A10H
5 56 & 4 460m N 5°E 35° 20m +20m | 10m « 20m [a k=
6 72 F 4 480m N55°E 28° 40m « 20m | 10m + 20m Ak
7 97 F 4 360m S70°E 42° 40m « 20m | 10m « 20m 10A11H

ERIEE 34 B, Jb3R i X OfEA  IFHIZ B LT 5, B & L CERIFAIZ 10 m, SER5
Wiz 10 m D AR LT, FO—HiZ5x10m OFRE A FE L 70,

33AEEMSG I, FRFI26 1T ha 24 b 10,000 AR & Ao (3.5 ha) €, BEE 480 m,
EALEE 16 B, dbHm & MNECBEL TV 5, EHEMORRE L 15 FAEKS ORE%ER L FRfE DT
ETT, 7ry b4 A 20210X20m €, HREEX5X20m TH 5,

56 FEAEMD Y, BHFN 4 #E02 ha 240 10,000 AfEH S o &M (1ha) T, B 460 m,
ERIE 35 B, Jbi X RSB L T 5, B & L THEADIAIC 20 m, SEHHEVI220m
DHMR AT, T 2 ICHi & MTET 10X20 m FRE 2 B5E L.

BEE—4 2FATHK(F = v tNol, 155FEEHKS)
Photo 4. Cryptomeria japonica plantation
(plot 1, 15-years old stand).
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bRy o
BE-—5 AFXATHF= v rNo 4, 335445
Photo 5. Cryptomeria japonica plantation

(plot.4, 33-years old stand).

L

BEE—6 2xFATH(Z = v tNo 5, 56D
Photo 6. Cryptomeria japonica plantation
(plot.5, 56-years old stand).
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i i : PRIy i s
BHE—7 AF¥ATH(Tr» FNo 6, T2FEMHS
Photo 7. Cryptomeria japonica plantation

(plot. 6, 72-years old stand).

EE-8 AXATH(FT=v» tNo7, I7TFEEMKS)
Photo 8. Cryptomeria japonica plantation
(plot.7, 97-years old stand).
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72 FHEMSGZ, KIE 2412 ha 249 10,000 AMER S btk (2.5 ha) ¢, & 480 m,
AR 28 [, dLFER & OBRRECAIEB L T\ 5%, Bl L CEMFT I 40 m, ZEE0VIc
20m ORGHYERERT, £ EUHET10X20 m FRE ZRE L1,

97 FLEMS I, B8 21 Fi ha B h 10,000 AEE S hicgrkis (1ha) <, & 360 m,
EME 42 B, FmE OEABMICEL T\ 5%, BREMOREIR 72 FEKS OEREM L RO
FETT, oy b4 4 X40X20m, #HREDOY 1 X 10X20m TH 5,

BEEMT L OMER, EHE-4, 5 6, 7, 8DEBHTH B,

(2 REMOHERER

o3 156 FAEMNG ORELRBYBEL R B, BHRI44 £ ha b 8,000 A MER & hic,
TANZ A A FCE2E, 5 1 EEBL T 5, 0590 B 7L L 9EE 1 EFF -
T\ %, MBITEFITh B ERITE, BRESFB T -1, & 1 EEHTIIER 60 £ 12 A ~61
FIAOMIHET S mOBEETRETETH S BELRAUMEM604 12 A~61E3 A0
BHCARBUIL 10% CEETFETH %, F1EHE OEIKIX 20 E4EDRIZ 20% DK FEL T
5,

R—22 BEEBOBEEE

Table 22. Management progress of sample plots

@15@%33$$5€$d&72¢$97$5§
HE 7 e o, b1 7®m oy b4 | T e, b5 T, 6| e, T
B | BRuE, FHFI267F, PRI 4 4, XiE 2 %, BRE214E,
8,000%/ ha 10,0004/ ha 10,0007/ ha 10,0004/ ha 10,0007/ ha
W oM IEfn274E, FEFN 5 4, KIE 3 4, 85224,
1,500/ ha 20~30% 20~30% 20~30%
T MY 4FEFCIE? | 65FLEET T 6 FEEE T 6 FEEHEC 6 F4EEE T
@
2580 | THEALE, 94
£1mE ,
MO 8FELLE T84 7T~8%F4% 7T~8F4%E 7~8F4E
B 87 [iBR605128 ~61 | 17, 2044
FI3HCE1EH
HHFE METS
m
B k| BBTI60EIZA~61 [12, 14, 16, 19, | 104E45HE 105E4£H 104E R
F£IACFE 21, 2654 15, 34%4% BEE (FEo:
A H10% (26FLELIMIE | (FEDLD) )
EDi-d)
fl R | 205E4ERIC20% D
Mtk FE, £TE
ERK
D, 25~265F
ERFIZ20% % I,
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33 FAEFRS (XBBAN 26 41 ha 240 10,000 A58 3.5 ha R I hic, B 27 EiAH T 15%
DRI - foo FAIERE 26 55 32 5% T, K 5~6 FRE2EERKL TV 5, D
5810 13 32 FFIAT » T B, MFTIT, R 8 £ H O 33 SE12fT - oo XD, ) 38 4,
404, 4248, 454, ATHE, 524F, @ 6 @Ebic» THRENEB I hic, BEBRMRIT 10 F£45
o b 30 FAENTT, 3~5ENRET S AL, Y33 EAKS L, BN FEECRSEOEEY
R T BB IRREL oo T B, AF T HRITIE, BRKEENTHRA L)
igo ThBREIND L 5l h, 33FENSG TIIEHE I8EH ORI FH1E, 25
£ HOR 50 128 2 BOKIT 21T - T\ 5, BIRIZE 56 F12fTbh, KELTH 20%EEL
2o

56 4, 7244, 97T FAMS ORERBIZEMSINCH L T I, 3344 E
FAROBHBRBEE 230 LBbhs, BEEORR YA S &, 59 FAKS XA 19 48, 38
FO2E, T2FERS IR 19 FECHEELZTI T 5, T T EERFOVTRITRBETH S
2, S 12 EoHEIZI T35 THB, SEORCIFELLEREZ LaTbh,
WERIR - FRICX - TEEBEIRTWS, Lichis THEEML L, SEOFERIBRIL
LB B TR TV B,

FEERDORFEB LY FR-22 IR LT,

R—23 BEMONRT B
Table 23. Stand Structure of sample plots

B | 15 ¢ o4 33 % & 56 & 72 % 4% 97 £ 4
H B e, b1 7vy, b4 v, 5 e, 6 e, 7
T8 (ha) 0.01 0.02 0.04 0.08 0.08
Eigm AN 78 36 25 35 24
P (ad) 2.72 11.10 16.12 35.74 40.17
4 K 7,800 1,800 625 438 300
M) 272 555 403 447 502
| CF¥Cem) 8 20 28 38 46
Bl BI~BKA 4~14 12~30 12~42 22~50 30~68
B! E—#(n) — 0.3 1.0 1.0 2.0
| romnm 24 25 29 21 20
& F5(m) 9 18 19 20 22
Bph~Bk 5~12 13~22 9~25 13~26 17~27
& EHHEK%) 18 12 20 15 17
FE T E(m) 6 14 14 14 13
ETER(ES) 66 77 73 70 59
ik (H/D.B.H.) 112 ) 68 53 48

(E) {BL E=h/HX100
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@ H*oME

BT L oBARAFAEOERYREE, F230LEHDTH 5,
(a) HBREEEINEKS

MR EERNAR S ARRIEE-2¢ ER-6 R T LR TH B,

(%) %)
801 o 1sEEHS 01 mags
R—24 EEREHFES
Table 24. The number and rate of 304 || e/ *30-

tree divided by diameter
class at breast height in 204 20
sample plots
Fe,bid 1N 4% 5N 6 h 7 0] 10.
B & M| 1554 | 3384 | S6FE | 2L | TEE
() (% 2% &% 5 |% & | K & ri-
4 |506.4) 10 20 30 40 50 60 70 10 20 30 40 50 60 70
6 |79.0 BHE (cm) BEE (m
8 |30(38.4)
ig fggggi 308.9)| 208.0 % e
14 4( 5.1} 4Q01.1) l SERRLEMRSD THEERT
16 5(13.1)] 2( 8.0 304 30
18 4(11.1)
20 5(13.9)
p7) 411.D| 1€ £.0)] 2( 5.7 20+ 20+
24 4(11.D| 2( 8.0)| 2( 5.1
26 2(5.6)| 2( 8.0 104 10-
28 4(11.1)) 3(12.0)
30 1€ 2.6)| 3(12.0)] 3( 8.6)] 1( 4.2)
32 3(12.0)] 514.2)] 1 4.2) 10 20 30 40 50 60 70 10 20 30 40 50 60 70
3 208.0)| 3 8.6)] 1 4.2) E& (cm) EE (om)
36 ' 104.00) 1€ 2.9)] 1( 4.2)
38 10 4.00] 4(11.3)| 20 8.3) (%)
10 104.0]38.6)| 1042 407 ITEEEEM S
42 208.0)| 2(5.D] 2(8.3)
44 3( 8.6)| 2( 8.3) 30+ e/ *
46 205.D1 10 4.2
48 3(8.6)) 2( 8.3 20-
50 102.9] 1( 4.2)
52 102.9]208.3)
54 3(12.5) 10+
56 ) 208.3)
58 ‘
60 10 20 30 40 50 60 70
62 104.2) HE (on)
64
66 H—6 HMEERMEIAKTR
68 14D Fig 6. The percentage rate of trees by diameter

@ () kxR class at breast height.
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IRHLORERMLREEMRGOEE YR B &, 5FEEDOD DI, BIF—FREXYELTE
D,33FE L6 ELEDL DR CEBHRENCRY, RICT2FEEL ITFAED S DIPRHEE
BARL TV 5,

(b) HEkEHAB S

BERIAK S ARITIZE-25 ER-TIZRT LRI TH 5,

x—25 BEMIIEHS
Table 25. The number and rate of
tree divided by height

class in sample plots

ey, b M 1[N 4 (N 5 (% 6N 7
B & R 1554 | 334 | 6% | 2L | TFEE
IR EIENILY
4~5|1(13

5~ 6 | 3(3.8)

6~71202.6)

7~ 8 | 9(11.5)

8~ 9 | 6(7.7)

9~10 120(25.6) 1( 4.0)

10~11 |28(35.9)

11~12 | 70 9.0 10 4.0)

12~13 | 2( 2.6) 1( 4.0

13~14 1€ 2.8) 205.7)

14~15 102.8)

15~16 308 104.0[ 1( 2.9

16~17 102.8) 25D

17~18 9(25.0 1( 4.0)| 2( 5.7)| 2( 8.3)
18~19 20 5.6)| 2( 8.0) 3 8.6)| 5(20.8)
19~20 5(13.9)| 1€ 4.0( 4(J1.9)| 1( 4.D
20~21 719.0( 2( 8.0)

2~22 5(13.9)| 7(28.0)) 8(22.9)| 1{ 4.
22~23 2(5.6)| 4(16.0)| 4(11.4)| 3(12.6)
23~24 10 4.0 6(7.1| 3(12.6)
24~25 208.0 2(5.D

25~26 104.0) 3(12.6)
26~27 10 2.9)] 4(16.6)
21~28 2(8.3)
GE) () i

(%) (%)
5°W 155 EM S 501 IELMS
40 EZaL/F 40
304 30
20 20-
104 _L 104
5 10 15 20 25 30 20 25 30

(00) 5 10 15 ﬁjﬁs(m)(%) 5 10 15 (m)
501 B64E AR 501 TR
404 40
30+ 304
20 204
104 104

T & 10 15 20 25 30 § 10 15 20 25 30
(%) m) & (m)
501 OTAE RS
404 o RS
30
204
104

2l

5 10 15 20 25 30
B (m)

B—7 HEEIIAKtEE
Fig 7. The percentage rate of
trees by height class.

INHLDORLEEILABRSOBEL LS L, WEEREIAESfOL S5, 15FE4ED
O, IBIF—FHEELEL Tk, 3354 L 56 FEDOH DR~ CERAKEIC Y, KRz 72
FEEL OTEED L DIIRRHEBRIAYRL TV %,



994 LEEAXREDEEARARES F4E B35

/ff/}u‘

W ‘@ 7 8 ’ 20m
smAXL = S s aé‘\g"é : ( SAS P 4 4
T AT .
154 ARG BEERT o (1) D

Tt
3
5L rive

ON\ A
tomte_" 1Qv, )
Ny N>
2RSS ITEEMD

M-8 sEHPYRE L CHER

Fig 8. Crown projection and canopy profile.

(o HiEEELHTE

BERE L BEEORR YD, a V5 — M AERT- . BRER-8IRTERD
ThHbH, ChbOREHRBE, 15FELD L S G TRIARERE L L e DBEDOERD
DELL, BEED 100%ITV. LL, FORBEIMEVBIND Z LIZX » TIARBER
Eish, BEDOERY 3Pl leh, REED I3FEEMS TIL83%, 56 FHMS TIX73%,
T2 EARG TRT5%, 97 FAEMSG TEB8I% L T8> T\ 5,

@ ®WEZEBR

BEBRIIE-26227T L9 IRTERDTHD, 2hbORERC I, 1EARITHE
DT L2 TRERZDOHRENEL Ko TE D, IBARLARCLOEENRE - T



26 BEIEHSH

Table 26. The number and rate of tree divided by Terasaki’s tree-form-class method
2 -
St 1 & % # x 3K | 4BKA | 5BA| &z
o s a b c d e it
F B %\ F B %|F B %\ F B % KB % F B %A B %|F B %\ F B B\ EF B %\ Ex 8%
1 15 2,000 26 500 6 200 3| 1,400 18 500 6 — — 2,600 33! 1,400 18] 1,200 15 600 8| 7,800 100
4 33 250 14 150 8 50 3 250 14 200 11 - — 650 36 500 28 400 22 — — 1,800 100
5 56 225 36 25 4 - — 75 12 125 20 - — 225 36 7% 12 100 16 - — 625 100
6 72 125 29 - — - - - — 138 31 —_- — 138 31 112 26 63 14 - — 438 100
7 97 112 38 - — - — 25 8 25 8 - — 50 17 100 32 38 13 - — 300 100
=27 BEHERIH

Table 27. The volume and rate of tree divided by Terasaki’s tree-form-class method (BE ' oD

2 54 N A -

7'1=N.,|~ o 1 & K a b c d e st 3 & K 4 & K 5 & K (=] H
- TR %8 B %\ E B %% B %8 B %\ B %8 ® %\ 8% %\ 8 %\ % 8 % 28 %
1 15 85 31 39 U4 6 2 53 20 29 11 - — 127 47 40 15 17 6 3 1 272 100
4 33 135 24 91 17 13 2 94 17 68 11 - — 266 48 106 19 48 9 - — 550 100
5 56 181 45 36 9 - — 52 13 91 23 - — 179 44 34 8 9 2 —_ — 403 100
6 72 184 41 - — - — - — 168 38 —_- — 168 38 71 16 24 16 - = 447 100
7 97 248 49 - — —_ — 45 9 76 15 - — 121 24 103 21 30 6 - — 502 100

®—28 RIEAK

Table 28. Thinned trees by Terasaki’s tree-form-class method (had7-b, B . ni)

2 .

S b 1 & A # A~ 3K | 4®A | 5BA| B 3

o i a b c d e it

AEER A BER| AP ER AR ER | AN B0 | & B BR | & BB |2 K 8% |5 5 &8 | & K % |+ & 5%
1 15 0 0 500 39 200 6 600 21 500 29 — — (1,800 95 100 3(1,200 17 600 313,700 118
4 33 0 0 100 62 50 13 0 0 150 46 - - 300 121 200 38 400 48 - - 900 207
5 56 0 0 25 36 - — 50 25 100 69 - — 175 130 0 0 100 9 - - 275 139
6 72 0 0 - - - — - - 75 95 - - 7 9 62 42 63 24 — —| 200 161
7 97 0 0 - - - - 0 0 0 0 - - 0 0 25 29 38 30 - - 63 59

(EAgewLaesiene) BT ERNNVKYOEUWTY RN A

566
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Table 29. Thinning rate by Terasaki’s tree-form-class method (%)
2 .
Je 1 & & # & sHmA | 4BA | SRA | & B
il a b ¢ d e =t
No. e
§ AR ER | FHER A B ER A ESBRIA N ER AN ER | F R ER | AR BB A B ER (A B ER & 3 8H
1 15 0 0| 100 100| 100 100 | 42.8 39.6| 100 100 — —| 69.274.8] 7.1 7.5| 100 100 100 100| 46.1 43.0
4 33 0 0| 66.7 68.1| 100 100 0 0] 72.0 67.6 — —| 46.1 45.4| 40.0 36.1| 100 100 — —| 50.037.2
5 56 0 0| 100 100 — —| 66.7 48.0| 80.0 76.0 — —| 77.772.6 0 0| 100 100 — —| 44.0 34.7
6 72 0 0 - - - — — —| 54.556.8 — —| 54.356.5| 55.525.1 100 100 — — 45.7 36.1
7 97 0 0 - - - — 0 0 0 0 - — 0 0] 25.0 28.8| 100 100 — — 20.811.9
®R—30 EBIFEA
Table 30. Remaining trees by Terasaki’s tree-form-class method (habtz b, EE )
. 2 L A _ sz
|y b —_ 1 # K a b c d . ot 3|k K 4 % K 5 & K G 5
No. o o
> AEER AR ER AR ER| AN ER| A B BB A B BR & BEHE | & L&/ |4 R EH |4 B B3R |5 8 BR]
1 15 2,000 85 0 0 0 0| 800 32 0 0 — —| 800. 32|1,300 37 0 0 0 014,100 154
4 33 250 135 50 29 0 0] 250 94 50 22 — —| 350 145| 300 68 0 0 — —1 900 343
5 56 225 181 - - - — 25 27 25 22 - — 50 49 75 34 0 0 — —| 350 264
6 72 125 184 - - - — - — 63 73 - — 63 73 50 29 0 0 — —| 238 284
7 97 112 248 - - — - 25 45 25 76 — - 50 121 75 73 0 0 —  —| 237 442
%31 BREARE
Table 31. Remaining tree rate by Terasaki’s tree-form-class method (%)
2 .
Za ., k 1 #%& K # x - 3 & K 4 £ K 5K | & it
. i a b c d e at
o. o e
ABRER| AR ER AR EBR|A N EB (AN ER | A R EH (A R BH | & % EH | & K E5 | & 1 EH |4 R ER
1 15 100 100 0 0 0 0| 57.2 60.4 0 0 — —| 30.825.2} 92.992.5 0 0 0 0] 53.9 57.0
4 33 100 100 | 33.3 31.9 0 0| 100 100] 28.0 32.4 — —153.954.6| 60.0 63.9 0 0 — —| 50.062.8
5 56 100 100 0 0 — —1 33.352.0| 20.0 24.0 —  —| 22.327.4] 100 100 0 0 — —| 56.065.3
6 72 100 100 - - - — — —| 45.5 43.2 — —1 45.743.5] 44.574.9 0 0 — —| 54.363.9
7 97 100 100 - - — —| 100 100| 100 100 — —| 100 100| 75.0 71.2 0 0 — —| 79.2 88.1

966
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%

100
. 14%
26% 29%
8o 36 % 38% | 14K
36%
™ 0,
6011 33% - 3% 17%| 28K
llrss| |28%
26% 32%| 3K
9 22%
0 2% ° 16% 14% 13% } 4-58K

15 33 56 72 97 ity
B—9 ®|iEAEKHEE

Fig 9. The percentage rate of trees
classified by Terasaki’s tree-
form-crass method.

Vo =7 SRR IS FERGICOLXFEL, OKBOB/ MG TREFEL RV T LB
RO 2EREOTHD L, BIFEEARCD) HHBHEVGBRE TR R, BEAKDObD(2)
b 2EER T EARG TREEL R s T B, 5 LERGBEOHB L, KEKiE
HFEOLHITL T B L 513233, Zh b oS TS cdFE oAb T2
X5 i T, RS TFEAOBRBICHN TS5 X 5 R EEARETRARENRE LicH
th, FLEBMHRSCH> TR CERV LR EBRBICHEYT S L5 eBEARE ST
WabhoiEZLIE,

WICTIEEHRIC & > THAZICH B L 1o A55 ORIR L RIRE, BAEA L READLE Y
REIEER-28 £ 29, F-30+31DLEHTHB, TOFBEBRCIE 15 FEKS TIRBIK
13 46%C, 45 BARDEW, 3BAD 1%L 2 BARDK 0% RS R BT Lickh, 334
ERG TREIEER50%T, 4 FAROEIME 2.3 BAROK 0% 1MIREN D LT d, T
56 4E APk S TIIRMRE X 4% T, 4 FARDOEIE 2 BADK T0% 23R Eh D Ll s, A
BRic, T2 FEMRS CREURREK 46% T, 4BEARDEETL 2 « 3EARDOK 50% MKk S5
Licies, Thbb, £FNCBECHEAEEEIhL ZLikd, LrbKiaoHBL LD
Z, TOREBRZI-Th, TRARZEL LML, EBARYEMRLE LIEALHEBL T
WL Lo Bbhs,

(e) HREWIZRIFBHASM

HREA BT HHASIRIIIE-10 KRT LB THB, ShbHORADL, 15FEK

5D X 5 ISR B > TRBIARKIBERES BRI B CRF I LTV 545, HilwoE < -
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Plot 1 Plot 4 Plot 5
!
o4
o
o3 ol
ol
o3
o3 o2d
2de 40
ol
ol
o1
0 5m o4
——
T2 PG
Plot 6 - 5m
p———i
TS
Plot 7

E—10 #HREA T BHRARSH
Fig 10. Distribution of trees in belt transect.

T RLAEARY, ThRRBCABZ L - T EHAXRED I D, ks ed -
TIREBHHREEB IR TV 5 Z L2 X - THRARX B —B o/ L T35, KEE
HERIRME BRI N D & LI X » THMOREBHIREII 5 TV ZERRLTWB L 5 E
bhb,

(B FKLER

BEMOE VAR ¥ EFBT O X FHINEER (F-32) LNHIRTREER-11IDEED
TH5, R-11 X hif, 15FEERGD X 5 RS Td - TFINER & RBRE 04T
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Table 32. Cryptomeria japonica yield tables of Yoshino District

(A) (1%#)

AR # ;%% WS EHER ) ”’%% FHMREE | FRAAB@ | B H WD g%ﬁ
E i | BEHOR | AR | BIEA iig BHA | EHA | BIRAR 5;%;; BHAR | AR | B | BB | EHA | BIER | AR | MK | BIRA i‘;@g
1| 12 8,599 6,875 1,724] 20.0| 35.72 30.49] 5.23| 14.7 7.3 7.6 6.1 8.4 8.9 6.9 168.3| 148.6| 19.8/ 11.7
2 | 14| 6,875 5,457| 1,418 20.6| 40.22| 33.61] 6.61 16.4 8.5 8.8 7.6 10.2 10.7 8.5 220.3; 192.3] 28.7] 13.0
3| 17| 5,457| 4,166| 1,291| 23.7| 45.45| 37.74] 7.71] 17.0; 10.3] 10.9 9.1 12.5 13.1) 10.4{ 301.0| 259.3| 41.7] 13.9
4| 20{ 4,166| 3,191 975| 23.4| 49.68) 40.95 8.72| 17.6] 12.4| 12.7| 10.6/ 14.9) 15.3| 12.2| 378.4] 324.5| 53.7) 14.3
5| 24| 3,191| 2,453 738| 23.1| 53.81| 44.44{ 9.37| 17.4) 14.5 15.2| 12.4| 17.3] 17.8] 14.4| 468.6| 402.4| 66.2| 14.1
6 | 29| 2,453| 1,88 568| 23.2 57.67| 47.93; 9.37| 16.9 17.3| 17.9| 14.8) 19.8| 20.4] 16.7] 567.7| 488.6; 79.0| 14.0
7| 35| 1,885 1,454 431 22.9| 61.43] 51.33 10.10| 16.4; 20.3] 21.2| 17.3] 22.2| 22.9| 19.1] 671.2] 579.3] 91.8 13.7
8 | 42 1,454] 1,130 320, 22.3 65.01 54.73] 10.28( 16.0( 23.9| 24.8 20.0{ 24.7| 25.5| 21.5| 776.3| 672.6; 103.8 13.4
9| 50| 1,130 888 242 21.4| 68.41 57.94| 10.47| 15.3| 27.9] 28.8| 23.3] 27.3] 27.8] 23.5| 880.1 764.9| 115.2 13.1
10| 59 888 707 185 20.4| 71.63] 60.97) 10.65] 14.9 31.8/ 33.0( 26.7) 29.5| 30.0| 25.6{ 978.4] 852.9( 125.5{ 12.8
117 70 707 558 149 21.1] 75.02| 63.91) 11.11| 14.8] 37.0 38.2| 31.2| 31.6 32.2} 27.8|1,080.2| 942.2| 138.0| 12.8
12| 82 558 448 110 19.7| 77.78| 66.48| 11.29] 14.5| 42.1) 43.3] 35.8 33.6| 34.4| 30.0|1,172.6{1,021.8| 150.8 12.9
13 96 448 361 87| 19.4] 80.26] 68.78| 11.48| 14.3; 47.9] 49.4/ 40.0 35.8/ 36.4] 32.0/1,261.6/1,098.6| 163.1 12.9
14 1112 361 292 69| 19.1] 82.55 70.98| 11.57| 14.0| 53.9| 55.8) 46.4] 37.6| 38.2| 33.8/1,341.8/1,172.6| 168.9| 12.6
15130 292 238 54| 18.5| 84.39{ 73.19| 11.20[ 13.5 -60.6] 62.7) 51.5, 39.6| 40.2f 35.6|1,414.4/1,243.8( 170.6] 12.1
#{%| 150 238 195 43| 18.1) 85.95 75.02| 10.93] 12.7] 57.9] 70.0] 57.0/ 41.5| 42.0] 37.1)1,482.0|1,311.2| 170.6] 11.5
() KeAH  ABRFICR0 S AF ATHEROEE, 198410,
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o Bl % wo G218 wEesEN G MR | e o Bk A B (m) # o omah |HIE
| g | B | EHK | R i RHA | 4K | RIA Bt EHK | FHA | BER | Ak | Ak | ek | eon | 2ok |tk |
# | m|® %A %A %A
1| 14] 8,139 6,230 1,909 23.5| 33.88/ 28.10/ 5.79| 17.1 7.3 7.6 6.1 8.4 8.9 6.5 154.7| 133.6) 21.1] 13.6
2| 17| 6,030| 4,858 1,372 22.0] 38.57] 31.77 6.80 17.6 8.8 9.1 7.9 10.4 10.9 8.4 210.4| 180.3 30.1 14.3
3| 20 4,858 3,779] 1,007 22.2| 42.15| 34.62| 7.53|° 17.9| 10.6] 10.9 9.4f 12.5| 13.1 10.2| 264.9] 226.8] 36.1 14.4
4 1 24 3,779 2,892 887 23.5| 45.91 37.92| 7.99| 17.4] 12.4| 12.7] 10.9f 14.5| 15.1 12.0 332.5| 258.5| 47.0] 14.2
51 29| 2,892 2,247‘ 645 22.3| 49.59] 41.05 8.54] 17.2] 14.8) 15.2 12.7| 16.9] 17.5 14.0| 407.9| 352.0| 56.2| 13.7
6 | 35| 2,247| 1,752 495 22.0| 52.98| 44.17| 8.82| 16.6| 17.3| 17.9| 15.2| 19.3| 19.8| 16.0| 487.5| 422.4| 65.1 13.4
7| 42 1,752} 1,377 375 21.4| 56.29| 47.29| 9.00 16.0 20.3| 20.9 17.3] 21.5| 22.0{f 18.0| 569.3| 494.5 74.9 13.1
8| 50| 1,377) 1,094 283 20.6| 59.41] 50.23] 9.18| 15.5| 23.3| 24.2| 20.0| 23.6| 24.2| 20.0| 650.9| 566.3] 78.5 13.0
9160 1,094 861 233) 21.3| 62.72] 53.26] 9.46| 15.1| 27.3] 28.2| 23.0| 26.0| 26.0] 22.2| 737.4| 643.1 94.1 12.8
10| 71 861 689 172 20.0{ 65.66| 55.92{ 9.73| 14.8| 31.2] 32.1] 26.4] 28.0| 28.0| 24.2| 817.5 714.3| 103.2] 12.6
11| 84 689 553 136/ 19.7| 68.41| 58.49 9.92| 14.5| 35.5; 36.7f 30.3] 30.0| 30.0{ 26.2| 897.7| 785.0] 112.4| 12.5
12| 99 553 445 108; 19.5| 70.98| 60.79| 10.19] 14.4| 40.3] 41.8] 34.5| 31.8] 32.4] 28.2| 975.6| 854.5| 121.3] 12.4
13 (116 445 361 84| 18.9| 73.19] 63.09| 10.10| 13.8| 45.8 47.3| 38.8| 33.8 34.4f 29.8/1,048.2| 921.3| 126.9] 12.4
14 |136 361 293 68 18.8] 75.30| 65.47| 9.83[ 13.0 51.5| 53.3| 43.3] 35.6] 36.2| 31.5/1,116.9] 988.4| 128.6| 11.5
#4£1150 150 267 36| 12.3] 72.73] 66.76] 5.97 8.2| 57.4| 57.6| 46.1) 37.1] 37.5 32.4/1,111.1]1,029.8| 81.3 7.3
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e Al % # ;;{%ﬁ RN ) géi TP (cn) MEEABm | B H B g%ﬁ
| g | PR | TR | RgA f%ﬁ Btk | k| R | SRS | R | R | Mk | KAk | ERR | RIGOR | BBAK | 4 | RateA f%;
1| 16| 7,977 6,017 1,960 24.6] 30.58| 24.79 5.79 18.9 7.0 7.3 6.1 7.8 8.4 6.4| 125.5 106.3 19.5 15.4
2| 19| 6,017] 4,700 1,317 21.9] 33.70| 27.46 6.24 18.5 8.5 8.8 7.9 9.6 10.2 8.0] 162.5| 137.5 25.0 15.4
3| 23| 4,700 3,529 1,171 24.9| 37.28] 30.67 6.61 17.7 10.0 10.6 9.1 11.5 12.2 9.5 211.8| 180.6 31.2 14.7
4 | 28] 3,529 2,726 ‘808 22.8 40.86] 33.70 7.16 17.5 12.1 12.4 10.6] 13.8 14.4 11.1| 268.8; 233.7 35.1 13.0
51 341 2,726/ 2,128 598 21.9] 44.08| 36.64 7.44 16.9 14.2 14.8 12.7 16.0 16.7 12.9] 330.3[ 288.3 42.0 12.7
6 | 41| 2,128 1,675 453 21.3| 47.11| 39.49 7.62 16.2 16.7 17.3 14.5 18.2 18.7 14.70 394.0{ 343.9 50.1 12.1
71 49| 1,675 1,334 341 20.4| 50.05] 42.15 7.90 15.8 19.4 20.0 17.0 20.2 20.9 16.5| 457.7| 399.6 58.2 12.7
8| 59 1,334 1,053 281 21.0;{ 53.08] 45.00 8.08 15.2 22.4 23.3 19.4 22.2 22.9 18.5| 527.6 ‘461.1 66.5 12.6
9 | 71| 1,053 831 222 21.1] 56.11| 47.75 8.36 14.9 26.1 27.0 22.4 24.4 25.1 20.5| 599.1} 524.8 74.0 12.4
10| 8 831 661 171 20.6| 58.86| 50.41 8.45| 14.4 30.0 31.2 25.5 26.4 27.1 22.5 668.7| 588.8 79.9 11.9
11 |101 661 530 131 19.8| 61.43| 52.89 8.54 13.9 34.5 35.8 28.8 28.4 ‘29.1 24.4] 734.9] 649.7 85.1 11.6
12 |119 530 4301 100 18.9] 63.73| 55.28 8.45 13.3 39.1 40.6 32.4 30.2 30.9] 26.0 ‘ 798.0[ 707.6 90.4 11.3
13 {140 430 349 81 18.8| 65.93] 57.58 8.36 12.7 44.2 45.8 36.1 32.0 32.7 27.6| 859.5| 765.2 94.1 11.0
#4150 349 320 29 8.3| 61.71] 58.49 3.22 5.2 47.6 48.2 37.6 33.1 33.5 28.2| 826.2| 789.7 36.5 4.4
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Fig 11. Comparison of trees number per ha

Table 33. The number and rate of tree divided by clear length

of sample plot and yield tables.

%33 KTEMEIE#ES T

7 ' v } No 1 No. 4 No. 5 No. 6 Ne 7
BTEE(m) | 1558EKS | 33FE4ERT | S6FEEKT | 2EERS | ITEEHS
3 ~ 4 6 (8.8
4 ~ 5 17 (23.0) 1C4.0
5~ 6 13 (17.8)
6 ~ 7 24 (32.6) 1 4.0 1(4.2)
7~ 8 13 (17.8) 104.2
8 ~ 9 1C4.0 2(5.D
9 ~ 10 102.8 2 (5.7 6 (25.00
10 ~ 11 2 (5.6 1(2.9 2 (8.3
11 ~ 12 1C4.0 5 (14.3) 4 (16.6)
12 ~ 13 8 (22.2) 3 12.00 5 (14.3
13~ 14 7 (19.49) 8 (32.0) 4 (1.0
14 ~ 15 11 (30.6) 4 (16.0) 9 (25.7 2 (8.3
15 ~ 16 5 (13.8) 4 (16.0) 5 (14.3) 3 (2.5
17 ~ 18 2 (5.6 2 (8.0 2 (5D 1(4.2
17 ~ 18 2(83
18 ~ 19 1(4.2)
19 ~ 20 104.2)
@) O ) 3
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1 =\ o Fig 12. The percentage rate of trees
by clear length.
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tTha%h 10,000 KEETH B, »OTEAF, v/ *DEEHENE bk, BEEEES M
BRORABIZL D A F 80% & / + 20%25, 2AF¥F20%k / *0%DOMTHB, LirL, HER
FA—SEERABNOERICH 5, BENR L LEFETABROTKIL, REPEECELR
EEFHIAATHEEL TR D, hayh 10,000~12,000 A& HEF L T\ 5,

@ & E

TR, —RBICHER R 3 E TIAE 2B, 4~5 FIE LT RNTHRT T 5,258 0 12 6~8
FErfrbh b,

HFEH T IBEOEEMSM 2B T 5 O EITELE LR, SThbh T ek
FThr", FHMH KT HETE, BITLETCSTbRB, BITE 3B (6~10 )
TR BERITOZ &T, 10~3 A 2 ToMifrbh, TEFEX1.5m T, KRGEBEED
FRL L LEHAEEXB BT A HEBTITHhh S,

BITORE TR A Hc X - THET 2, A FAME0BEE, NI ERE
L TRITOH 20~25 FADE, BT 8~10m <HWIT- THETET5, Lal, Biftiro
BETH, BERAIBHCEARKOREARZBERTA2HE 1, L1FETH ERI.5m, 1584 TR
5m, 20 4 THSmBEIT LY, Ix3EBITICTSH (E-34 2R,

x4 FHEHHCRT LR FAMIIRITERE
Table 34. Pruning standard of Cryptomeria japonica plantation
for saw-timber production in Yoshino District

## | D-B-H H h Bxw00 | svrEoE | MW %
8 6.5 52" 1.8 " 29 % L?ﬁom T
13 8.1 7.8 3.6 46 LT?5 90%&/1H1A
18 10.7 10.5 5.6 53 L2080 | eok/1HIA
23 12.3 12.2 7.3 60 1.56~2.0

1.7
28 14.0 14.1 8.9 63 14%?259

(GE) AKkE HFERELERM LD,

BEOBENFEELLLOLTIEM8HD, ChiXMFATEYT- Wb EMNREERL
T3, B 20F4£UTOMBTHEENIESBEL TV, HEEOHEL L VWBEITI, #HE
W—HLPERTHIELDBHN, BEHVPNIVESITE BREIEEZ LXYARSGHE T
T\ 5,
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Table 35. Thinning system

# & Z ¥ 13 7 *
AA % a % b RIRE% o % 0
-~ £ B | M W | BEAm | & B | M % | BAEsK
13 ~ 20 20 10 ~ 12 6,000 20 10 ~ 12 6,000
20 ~ 30 15 ~ 16 10 ~ 12 5,000 20 10 4,000
30 ~ 40 12 ~ 13 15 3,500 20 12 ~ 13 2,500
40 ~ 50 12 ~ 13 15 1,000 20 15 800
50 ~ 60 10 15 900 20 15 ~ 16 700
60 ~ 70 10 15 ~ 16 750 15 15 ~ 16 600
70 ~ 80 8 ~ 10 15 550 10 15 ~ 16 400
80~ 100 | 5 ~ 10 ~ 00 | 10~ 16 ~20 | 300~
100 ~ 120 ~ 6 ~ 12 250 ~ 8 16 ~ ~
120 ~ 140 ~ 20 ~200

@) K&kt | BEHHCRGHMEORENER, 93EEHR, 1982L 0,

3 MRER

RHEH IR IR 10 ERTRICBEER, FEABAKROTERCKRROBLEL T2 0%
& & LT, AET20~30%BETH 5,

W oL, KEXBEFROFEE I P, £-3B DX 5Kk, 13~50 F114~8E/M
FRIC A T 12~20%, LT 10~15%, 50~80 412 10~15FEMMBcR U < 8~10%,
15~16%, 80~120 4 T 15~16 FERIBICE U < 5~6%, 10~12% & T h T hEEL T\ 5,
FCE LTI 45 K, HRII 2 BROKES, 1.3 BARO—8, iz T
i, 1BARO—FEL IBROXETEEFRLHBHEL T 5,

BRETAREROBMREL, F-36 1RLAL S )l EREEOBRR O & ZIERE
TH 5,

@ % %

FHHELEW I, O TAFRIT100~110 ECHFEh T, EKBRI X
5k, BETE, FEHI—BRBEAMPOCHBAIhE LD, R ) EPOHEREID S
B, AFDOEE 45~T70 ENBELL L ShTw51,

B AMKL, A F OB 120 5, FHHEED T 400~500m® XFLEL LT3
2, BT, HBUECIERRIECX 5 TH D5, —HERIXI0Fic | ORE, 1~2
ha 28 X 7oy 3,

(5) BIEEE

PbD k5 cHFHG 2 ¥ ATHREEOEKRITE, LM REEBKERHEREL, W

SFHIE L o O IR ERSIE, #EHRO LIM L AIHKERTH 5,
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Thinning method of Yoshino system

(ha4 b 10,0007 HE#)
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HEHG TR, EAROBERIZNSICTE RV, MMRsSBATIERCOWTLE
FREFEDOD OS> 1 &, BBIOVTIIMNIRL T 5, FYiid, ha ¥4 bh OERAK
510,000 AR &S BREDID, HILHZRTHMRAZTHbRATW5,

WRBED T~8 F£THF 1 EEFITHThh, = OMITHED 10 FEFE TE 1 EOBRKRIT
bhtws, Zhit, BERBAZPLIZART20~30%D\VH 5T ) TH D, BREE
4~5 RSB LB b FI BB TR, TREToMIz 10~13 B TEHIER I LT
V3B,

FECREIRC L > THRE R - T3, Y TRBEEL» & OW TR R
TETED, Y2100 FELU EOEEIIAE bR Tt LOALKIESICA S &, RITR25R ~
IET L, KIEHATIR70 4, BRI S KB I12604F, £ L THERS0~T0FE L8
too ThiE, KIEEES SREFEIRI 2 ClIMBOBRSEREETH - 1223, KBRIEER
MOBBE, FhicH> —BREHEECREIPOBE T2 b LD THD, KIEER
VR IERT5EZB (ML >oH 5,

K B DEMAI R RARBIBE X T > T AR AREKE, 13~50 E0 LTI TR
%, 50~80 DI LBRIMK & TREME, 80~120 F0 MM LERUL LT » TR D,
FRIE U TR ERE X TV 5,

CORBRIIBE ST ARRER, SBEEFHRo AGMKE, R BERMK, £
R CERRIEEThEhELL T3,

HoE R, RHRTEREARLE L FELBEERLRD D, DBIIRE—FKT, i
FEHROCTRAYR T COBENEHCD, ERIITREAEXKERALIEL RV CDE
BHEB, Z0X) AHRSHEER, ARARBERCEL R LRRIC X - TRBICE
bhTikh, MG EERE—GEELRRL T2,

W FOMEOEENRLREINDIDE, =5 LEARMEEY BB E TR
RV TH D, ZDMEIE, ha b 10,000 RaiE OB LTV, 100 £ EOFEHEE T
10~13 B AR Y ETZ itk - C, BRE L RPLHOBRDOEUR & HHE—HICERLE
5HDTH 5,

LlEn X3z, EBMHHORAF ATHREE KRR LZETAERRERCZHD TRUL
THH, ERIHIBREEASBIRTE D, HSEBEOHBICIE U A HIE KRR Thh
TWB X5 THB, LidsT, ZhRAVFReT70F -2 ATHEECS GHAOREENESR
Bt ELbh%,

5 F—I AIHEROGRILICET DB

1. F—2 L AXOREML S ICHEREFROLE
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PRBOHMNELTED, FOLDCARCECTLEOBEIEML T3 L Bbh, L
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Z2oHERILICOVWTEEL 1,
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®—37 F—7 LAFOHK
Table 37. Comparison of T. grandis and C. japonica
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B L EMYASEHEABLETH B, ERCI EBRENRE LEENRR Y Zh X
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D B O &

Ty 7EBTRERC I YV v H VKR - THEESEKY, v 7 BLSATRAY Dy
AN Y T VERF =R Y FVERE > TEAEOEAAETIH TV Z L3RR~
EBDTHD, U r VETIHMLOHBENRL, BREYBEOBRIETLTV20T, 4§
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Summary

This research is meant to study and systematize the management system for long cutting age
of man-made forests, especially thinning management of Tectona grandis plantation in Indonesia.
While the analysis of the management practices and problems of 7. grandis plantation in In-
donesia and analysis of stand structure have been done, field observation on the management
system practice and stand structure of Cryptomeria japonica plantation in Yoshino District has been
made for that purpose. Finally, the comparative considerations have been made in order to
systematize a model management system for 7. grandis plantation in Indonesia.

C. japonica plantation of Yoshino District was chosen for the field research because it was
commonly known that the Yoshino Forestry was the best and the most intensively managed
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forestry in Japan. The Yoshino Forestry produces timbers of excellent quality for construction
like beautiful wood color, fine grain, knotless surface and straight stem. Likewise, the manage-
ment system is comparatively similar to the intensive management system of broad-leaved trees
for saw timber production, namely, dense planting, long rotation and numerous thinning applica-
tion. In other words it can be said that the management system of C. jagponica plantation in the
Yoshino District can be used as a standard or a basis for further comparative studies of manage-
ment system for broad-leaved trees, including 7. grandis plantation.

T. grandis is the most important cultivated tree species in Indonesia. That is because it is
widely used for furniture and construction, and moreover the value is higher than the other species.
In Java, teak wood is the main product of Perum Perhutani, the state-owned timber company.
About 500,000m® of timber are produced annually. Nevertheless, the increasing population in
Java has caused increasing demands for agricultural land. Consequently, the 7. grandis forests
in Java are rapidly decreasing while people’s demand for wood is increasing. In the other islands,
like Celebes and Nusa Tenggara, almost all the teak wood production comes from natural forests,
but this natural forests are also decreasing rapidly without sufficient management and planting.
Thus, it is necessary to strive for increasing the teak wood production per unit, improving its stem
shape and quality and also extending the 7. grandis plantation area in the other islands of Java,
like Celebes and Nusa Tenggara.

This research lays emphasis on thinning management because stand density is the major factor
that the forester can manipulate in developing a stand. Favorable conditions for stand develop-
ment during the rotation can be done by deliberately manipulating stand structure which results
in good shape and larger production per tree for remaining trees. In Indonesia, thinning has been
practiced for the T. grandis plantation in Java Island since the Dutch East Indies period, but the
thinning method has tended to be quantitative thinning for which the trees to be cut or retained are
chosen on the basis of some predetermined spacing or other geometric pattern with little or no
regard for their position in crown canopy. This kind of thinning is usually cheaper and easier to
manage than qualitative thinning but the result may show losses of volume production and reduced
stand stability. In addition, the result of research still differs considerably for the choice of
thinning methods for 7. grandis plantation. For example, BRUINSMA and Hass advocate that for
T. grandis plantation, crown thinning has to be preferred,. because fellingor completely sup-
presed trees, as is done in low thinning, does not have any favorable effect on the main stand ; T.
grandis stands are usually heterogenous; 7. grandis reacts strongly to changes in amount of light
and space ; a wide spacing to stimulate the growth of T. grandis is not possible in view of the form
of stem and the wood quality. On the other hand, Bram prefers a heavy low thinning of 7.
grandis plantations as reaction to BRUINSMA. Later, HART has created the method of height—spaée
thinning, which relates the height of trees to the number of trees per hectare. ZWART and WEPF
concludes that free thinning is always done in practice because of the irregularities within a stand.
Current research on thinning management is very few because emphasis is on research of
management of natural forests and reforestation. Thus, this study is expected to be useful for the
improvement of the thinning system of 7. grandis and also for other species of long cutting age
of man-made forests.

The results of investigation showed that 7. grandis plantation in Indonesia is managed under
a sparse stand density, especially in Celebes and Nusa Tenggara where the initial spacing of
planted trees is too wide and tending and thinning applications are insufficient. Therefore,
volume production and standing stock of the 7. grandis plantation are always less than total
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volume of yield tables and the teak wood obtained from the plantation even tends to be lower in
quality. ” Tumpangsari ” system (an agri-silvicultural method) is the most popular method for
establishment of 7. grandis plantations in Java with an 80-year cutting age. During the rotation
period, thinning application is about 9 times where the first thinning is done at age 3-4 years by
approximately 509 thinning rate of strip thinning. After that the selection of trees to be thinned
is decided on the basis of an average distance of the remaining trees taking into consideration
thinning from below. It is strongly recommended that the thinning should be also consideed by the
changes of stand structure because the result of the stand structure analysis indicated that T.
grandis forest stand structure are uniform in the young growth stand and changes to heterogeneous
in the middle growth stand and finally changes to simple structure in the old growth stand.

On the other hand, the results of investigation on C. japownica plantations in Kawakami
Village of Yoshino District indicated that the forests are managed under dense stand density,
planting 8,000-10,000 trees per hectare with a 120-year cutting age. Average standing stock is
308m?® per hectare ; this is the highest in Japan. The timber price is higher because of its excellent
quality. Within the age 1-23 years, replanting, weeding is done 9-12 times and pruning 5 times.
Improvement cutting is applied 3-5 times from 10 years old until 30 years old. After that the
thinning is done as shown in Table 36 where quantitative thinning and qualitative thinning are
combined and applied as a system according to stand structure and its transition. At the young
age (13-50 years old) of uniform stands, they are being thinned by the interval 4-8 years of low
thinning as ruled in A grade of Terasaki’s thinning system ; at the middle age (50-80 years old)
of heterogeneous stands, they are being thinned by the interval 10-15 years of B grade of Terasaki’
s thinning system where trees are removed from the lower and stories; at the old age (80-120
years old) of simple structure stands, they are being thinned by the interval 15-16 years of crown
thinning as ruled in C grade of Terasaki’s thinning system.

From the results of the analysis as outlined above, it is concluded and recommended that for
increasing the teak wood production per unit and improving its quality for the purpose of saw
-timber production with a diameter at breast height of 40 cm, it is necessary to increase the
planting density and control the density during the rotation period by using yield tables on the basis
of the combination management as it is systematized and proposed in Table 38. Quantitative
thinning and qualijtative thinning must be applied by a system like in C. japonica plantation
management in Yoshino District based on the stand structure and its transition. In site quality 3
it is recommended for planting 4,000-5,000 trees per hectare with 60 years and up of cutting age,
and at the young age (10-20 years old) of uniform 7. grandis stands, the application of low
thinning every 5 years, at the middle age (21-35 years old) of heterogenenus 7. grandis stands,
the application of low thinning and crown thinning combination every 5 years, and at the old age
(36-60 years old) of simple structure 7. grandis stands, the application of crown thinning every
10 years are necessary. In the same manner, for site quality 2, a planting density of 5,000-6,000
trees per hectare with 100 years and up of cutting age, and at the young age (10-30 years old) of
uniform stands, the application of low thinning every 5 years, at the middle age (31-60 years old)
of heterogeneous stands, the application of low thinning and crown thinning combination every 8
years, and at the old age (61-100 years old) of simple structure stands, the application of crown
thinning every 10 years are recommended. At the site quality 1, a planting density 6,000-8,000
trees per hectare with 120 years and up of cutting age, at the young age (10-50 years old) of
uniform stands, the application of low thinning every 5 years, at the middle age (51-80 years old)
of heterogeneous stands, the application of low thinning and crown thinning combination every 8
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years, and at the old age (81-120 years old) of simple structure stands, the application of crown
thinning every 10 years are necessary. Moreover, steady and skillful labor as it is done in the
management of C. japonica plantations in Yoshino District is also important for the application of
the model management system as outlined above.



