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Basidiomyeeres 107711 Ki Gasteromveetes U1 10
Agaricneene Lepinia Iivmenvgastraceae Alpnra
Amanitacene Amaniin Rhiznpagun

Amanitopsis Geanstracene Geastrum
Boletaceae Raletinns Astracus
- Holetus Lycoperdaceae Cafcatin
Fistulinetin Lyeoperion
Gyrmfan hallaceae Clathirus
Gyroporus Phollus
Krnmbhnlzia Pisnlithaceae Pisatithus
Loeceinnn Sclerodermataceae Selerodermn
Suitlus
Titapilus Ascomycetes T-Ii¥ it
Xeracomus Dalsamiaceae Balsamin
Cortinariaceas Alnicala Elaphomycetaceae Elaphemyccs
Carlinarius Geneacene Genca
Hebelomn Groglossacese Cuddonia
fnacybe Spathularia
Roxiles Helvellaceae Helvelln
Gomphideaceae Gamphidius lHydnotryaceae Bnasia
Hygrophoraceae Hygrapharus Chairemyecs
Paxillaceae Paxillus Hydnolryn
Rhodophyiloceae Clitaprtus Otidiaceae Otidin
Rodophyilus Pyronemacaae Genpord
Russulaceae Lactarius Lachnen
Russula Seprltaria
Strohilamycetaceae Baletellus Rhiziniacese Gyromitra
Stradilomyces Terfeziacene Mukomyces
Tricholomntaceas Lacearia Picon
Leucapazxilius Terfesia
Lyophylium Tirmanic
Trichaloma
Cantharellzceas Cantharellvs Phycomycotes Wi Ml
Hydnacene Hydnpm Endogenaceae Eadogone
Thelephotraceae Carticium
Thelephora Imperfecti  A3E400E I
Cenocaceum
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. Q@D LR AIHSEL, TTCRELLEOBKEIL-> THELDHD
2. ChoOBBRITEITHLE. KOs EPLLARN,

BRI, MAOER®KE (759225, MRERLZY) 2IBRBTA22LI0E-T. &5
BEHEMSTELIPOLLALW. Fih, EF, FOLRE, HEHCERESH. Ki
B EniEE L L 20 6EE LD 5.

bL, 7ad 22 ¥4 bT, EEARBINE, HREEDODSAIZSWS MY, TO
T b A PTR, HENCHRBERESH L EBIN, R TOBICERIIETL.
— 2B RS,

HLHI—D, EVTBER L TEDRELERLEPEHMET2HELELAONS, <
DHEWZDWTIE., Wolter, K.E. 1968., Forest Science 14:102-106; Shimaji &
Nagatsuka, 1971; Jour. Jap, Wood Res. Soc. 17:122-128.% %105,

ftiE. Kuroda, K. 1985 Wound effects on cytodifferentiation in the secondary
xylem of woody plants. MH T3,
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BHRHRAOABLIGHO—2 e LTAREEHY
EIE0TEDL, MACHERL D LECIRIER SO
5 lnd)h.i‘f LT, $MOTEMLEOT TR ELD T

S LD TH S (Richards, 1942), L7:dio
T, BWRAFOVBOMBRE R ERFOTTIZNE
At (McLean, 1919; Arcee, 1926; Carter, 1934,
Stocker, 1935; Evans, 1939), SO LD kS DL
FRONEICIE, BN 2 KERLOBAEEDE R
MAZ AL —DRFEO/ELENEENT L L
L7ass, 25 LIt UomRoSERmS, HEE
EOERICHL TARFOMBSEREL TSI EHNT
Eamol, TONMICE, FISRIIHTIMMOR
G, BIEEEEICMTaMBIRIEEAE RS, L
LXK LT - LR DERAOMEIILEA
THESY, TOWUEMOMEHNEN - 72 2 & HIHHI
bifoirad, flail, A= LF—ORERHDE
FHEMNEL,
HIRGDBIH, BHRAOKROREO LI LF —L L
CE- R EA@AE N, HEonREL-
72 (McLean, 1919; Canver, 1934; Evans, 1939), L 7#:
75T, Ricuarps (1952) R INSOYINOREEE
BL, RO L3 IBRTHI, BAEICELT, REN
EEBEHI>OIKORBEENEHzATE L ES0
HIH, KEARS L UCREEAMORAL EDOELLE
FEICHID & & HIAHRRHRO EEFE £ P T 701
HEMCHBTHD, FHAROEKTOHKE
FHLIEBLETHD,| & 5IC Ricuaros i3 &%
DS ERXOMEQHFHLERID LD, KRHEF
ZULp ) FCRELEGETI L8R L W £ 215
L,

AIRERIC £ » TRRENIH T 5B
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<75 fEyL-" - Francis S.P. N¢***

HI D DML

B TROXREL AT 2101, HKAKEMEK
AT, MRS NIRRT 2 0MNFERTH
24, HERICET 3RO L R L DAR S, MBI
AR TEME L ACHEGOELEBRTIHERE
TREHZLIZAO—MESTATYL S, KRBT,
ERIERBRICE > TWEEHNEETH D, BULRHEA
Dy 27539 FORELTHEET S5, —4IC,
HO H 5= S 51 5 RIS LD i { —5E

fli%ed, Lirh, HAOBRMHKEOIHESICL > TH

ATEELTHALE TS A, HABGEREEL Tw
5 (Evaxy, 1939; Veana & Pecw, 1964; Anoerson, 1970;
Sasakt, Tan & Zoratan, 1978), ERAMOME T
AL RKBEENIC L2 —FEIc sz
(MoxTEITH, 1973), PN ERBL TV 2O» L L
Auzw, —H, BAICBT 2 R AL E—DS0% L
PRBEIC & B Ao, FRERMIS DR ICH L TR I
BLBRELHTWLEEbATYLS (Evans, 1939;
1936; Wairsmore & Woneg, 1959; Bjarkman & LuoLow,
1972), L L et s, HROH 5 —~EIiC B 5 AR
TOMSOBEFORBICE > THESZ D, AHOME
5 & UBIEIR T DM S OBGEORIE & & i/ AR 1%
(253 (Sasaks, Tan & ZoLeatan, 1978). ALGOEIE
BEOCATRHORESFLBAT I THLSH,
HEOBELBOLRTIE, BRI VHITTEA
LTCS, LcdioT, HAOAREIIF+ OO/
KOBEILL > THR T2 L87(ETHS, HAD
BOGRtOGEsu T, B (RIZABOBBRO%
WEF) THELALBETH S,

ARHDEBO Y- RET OHIMILES
DME & JEREE DR % P ~, Monsi & Saeki {1953}

* Seedling growth under various light conditivns in the tropical rain forest (Proe. XVII IUFRO World Congress, Interdiv.

79~85, 1981}
e R R MR NS HA

+ « « Forest Research Institute. Kepong, Selangor, Malaysia
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LB o MR 2R L, SR, SRIESiL
HEOTEICB T DX TRTREEEA T LS 2 g—
LA EFoORSItRLuERET T, LoL,
HHOWABRTONRRENRTED LY > TS
2, CORK LN, HEIEL 5 EMRILEREE
T TRIEBESBREAC—EC LR TH S,
LasL, FIZHESEITE (/o) #MELAERERZ
RN BR T TR RT LD 0823 2
EERMEL T3 (Evans, Witsore, & Wowne, 1960;
Vezina & Peci, 1964; Biorkman & Lubtow, 1972), =
HLLBINSRT, MELERBELOMENFICE
Iz 2w L2 S, BAREFRKEN T,
HHADEROBIENKE LT LS, CDL>%%k
BT ToESBEORE[MERE(ES2{ I ick
3 {Yonpa, 1974} L7:shio T, BRI BLT
(2, MO EF RN TS L0, HENEXEAVS
ERHEVEIRITH LY,

FRARCE DT

ONE L, HFADBIENEET sRETTHROLLE
REEERCHEL, SROBELMEICL D, Mot
OWMIELHMC L > TEMEMOMEKEERS L, £F
DOBEOFIZHL TR Z2OWRIEE L E st
Fr, TOBRRIHAROMABTOMEKT L (B
— 1), AL KD EEA L L oML AR TLE
2(E—2), kD 2 >DKERDERDHEDE L
WIEBIL TGO T 2EBIRES H D, ZORE
2 EROBEMEL THOLBHIRS (DS ROBE

877

LT B e hr S PRI B SIERIRICIRI: R 5,
COERBIX EKDMIEH L oD D, —AUI,
PoBTAE»ELA, 2ROBEFEL LD L, &
HiEeROBELIERA T 2, Lfmofﬂﬁtﬁﬁw
FOERMEES TR AL ERBEORET
TOSREILT 5, Ho805 wIBEIZIE, EXRBLL
FOEILLT L, BERTES 2w, LichiaT, B,
HADKAIEE AL RRBRE T3 LEATE
v> (Sasaxt, Tan, & ZotraTan, 1978), RO LD
EEREIL DV TIE Vezina & Pecn (1964), AwpersoN
(1970), Hutcunson & MaTr (1977 bEEEL T s,
BEDOEREBO VA KEE) BEOPELOBS
SICBRBICMEL TwT, B2 WBROBEOERE
KBITA2BERAEL, BUSATREROEREBEE
g, B—1, 2iIRLAEDIC, BtOBEEYE
FOBE e zME» S FEREBICEISHEG 0
KDL~ k2 TR D, ZOESREGSE
WBIC B 2 Wb S & D EREOBA, EHRKBEIC
5 3 ANBEOMELELLDOLGE-1TH S,
B35 mis, HINRENEESE { LB 2NT, [ARHTE
REISET 2 2FKEEHE 4D, BT, R
SRV ERBE THAHEIREBIIET I, 2RO
BMEIIZ E A X EICREM L 2y SO X D L IRHED
BiEE#EL2L, chETHREShTELBRIIHA

 HOBRRMATTRETH S, PN, HAOHEELSE

(A Bz T, HBEDOTEE@IES LD b (F
B, 1974), £7:, ANBEESE 2312, {BRIRE.
BETF S 2 (Venna & Peen, 1964) 2 ER-— 1D
BAOHE»S KB F 22 EHITE S,
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fo— 1. FARECEH TR & SR B £
TSR B A ERMMHOB A

B ERBIZ

v~ BYLIROLEX é%ﬁ#wma
Lux s om o
Lux - (%)
500 12,000 4.1
650 13,000 5.0
-1,75 20,000 8.8
4,200 32,000 < 13.0
5,500 39,000 14.0
5,000 45,000 20.0
12,000 50,000 24.0
X H oS

BOEe R L T, ORI SRKEE L ERMiE
KH3LI3Bbh3, L, BHESHELAIDR
Fhs kD b 2RBEESBL LB LETH D, FHis,
—EHE B3R OIS LRI STEE L ERN
fRicH D, B—1 ORERADERMESTlSL Y
BONERLLBRECEL L EETES, LitdisT,
N8 5 3 DRI ER & BOLDOERIBO I
EIFRBRroMicafmTadeaesd, Z0LS R
KOERFORMEEFALT, BELAOH—3 T
H23 (Sasakl, Tan & ZoiraTan, 1978}, ERHIEGET
MESRH e FHMICSTLPTOWRBRHEE TR
EITHIN, HHOBMORE 5L UTLREIC LS
THEROXSFMENESZ S, Livdh, EROTEL LK
RRAERETII LI LT, AHEOEI 2 LIEE
CTAHRIENTETH D, 36K, RAEOEENITVA
IFE, EREHNEAL 2 2,0 Tz RN 3 M
LIS D, R 1L _ADEEDIFLEE L3
TIROBMEIL % HEFMERL TRZET 5L, BHoe
2, s rhoBERESIRTLL, XD
ADHEHIPW I Edbhrd (B—4),

XeERDER

LB L 3 CHAROER & > THAO KRS AR
TAHIENTETH D, Lizd-oT, HEIZERT 2
HARDER EARGOMEEASITTBIC 0, ML
RESORMERIEMZIT I E0iTED, B HTAE
DABANZ 30T 5 TLBR £l - THEIZEL Ty 5 1
O, HEIZET I RBIOAMIEE—Tizxv, Lirl,

879

" reaet|m

e =

M AT

1084e p—

ALLTR o

B-—4. 120> HRO=EMGICEE 5 H
DB,
B IS (KWER), P LBASwES (D
£2), @M WHEAOS (HEVvE
), BOSETIE, XML P2L, L
LETORE LR,

BICBEORKEEGTICET TS 777 FEOBK
OHERRIEbLOTH—~LEEETRT. Ldb, HHED
FENBLIIEEROERRIR 43, LD
EREREOAVEETHD, @ELLT VLD, &
BUURERBOMAEEEAOTNS, 7710 TH
OWROHACEOTEFTE I REOATIREN
~5 k&, Shorea Ovalis, Shorea lalura, Hopea helferi.
Vatica odorala ¢ ¥ DEAR TIIROEERB R T50¢
5 750Lux BEEFEBRTH - (Sasakt, Tan, &
ZoLFATAH, 1978; Sasaxi & Mori, 1980; Mori, 1980),
X, ChoDHEANERLTERTAILEDTESLR
{E5e TR Mt HOeERBEALL, 500Lux BALTH oy
SO LAFARRORNBIIATIBEEMAVLEZ7 74 |
Forick i SRR L - THERS Lz, Shoree
talra DERIZIO0Lux ¥ EFRRTHD, COEF
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BRSS9 T 2 N KO e S LR 2112 350Lux
Th-=27, UL, 29.000Lux »%ICEFTLABAIIR
REREHI Z A <, 1,650Lux S EHHKSETH -
7z {Morikawa, Inoue, & Sasaxi, 1980), —4%ic, M
P TICEF L M e St <, Seiaf
S b &V DY (Boaroman, 1977), Shorea lalura D Hi 1L
BRETLEF LSRS0S LR, Lol,
FHETTEFUALEEICH, REKHSIREL 2508,
KNG RBICRR T2 ) BuilsRT, LIt
Bio T, Shorea talura BAREIIZBMTHS LE2
S5, —%, BWEREHIYOP TRBLEEDART
Vi3 Alocasia % Cordyline 13 Fefafigi st {EVs (Bjork.
san, Luouow, & Morrow,1972), 77 A FEOE D
o> BT LREORSR LIRS &, BEEH
ORIGETL, BREGEAE LU TRMESE Lk
= biEys (Kovama, 1974),

FISIL - ARG TREGEEREEA510,000Lux
FHADLIILIEEBEAERL, LIdioT, B
WO NGO RRERREL B~ L 2B
FENLRTHS, HEMTORAELIIRLD,
ATV FERE 2 v b 2AWLIES )R, EBRTORIL
EXRFZOZCLLHIL TES 1, HFREEME
1275 (Mori, 1980), ATHIZAFERSIZ@E RS & U
ROBAZRLEIFINOTHR-VELI SN2, BB
v M XDEBRERTIX, Parashorea malanonan,

(L PO L P L
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‘Siwrea leprosula, Dryaba!anaps lanceoiala B & UF

Diplerocarpus slallalus 13 £ £ D504 S 75% D B T R&
GROBERERLLY, BROSKES LI EEMRETT
25HIcHERT 5 (Nicuotson, 1960), BHXIZ Shorea
assamica, Hopea helferi, Vatica odorata, Diptero-
carpus oblongifolius T3, WL ERIEENEDIN
550% TRAIC % 565, HTERIZ £IED500 560% D
KTRLBWEREFRT (Mo, 1980), &5, ¥H
ke 2 EMENMS D, Valica odorala, Diplera.
carpus oblongifolins, Parashorea malanonan,Diptero-
carpus stellatus % ¥ 1& Shorea assamica, Hopea
helferi, Dryobalanops lanceolala, Shorea leprosula,
Shovea leptoclados £ D LEERFRET THERNE L,
iz, Shorea talura, Vatica odorata 1338%% Tk 3

(Sasakt & Monri, 1980) Sho 77 A £ EO K
BT, A%, a—b—, Fr, NFFREDE
BRSNS ILbATY S (Murray & Nicnocs,
1966), $#I2, #AF LR CHT A Lo IR LY
ThHhaLEbhTway, ERMRITLEOIMRKE I
LD RE B, Pt TR LA IS A D IR
ELBET B, ML IRREMT 554 % HOFK
TLHEBE, EIEULCBE R, B L34KM
THENC{ v, COXILHRORIINT IERR
G BAET 2 J i EMENOmECRETHS I,
DTS, REBREFKOGMBETH L, 5o, RRTEH

(11) e 1" e

£ 1€ {nm)

1
e (L1 108

BI—5. SR (7 7 ¢ % B ROMAEDOEETI = 4 0

:Fuﬁma

LA 5560Lux, 350Lux, 130Lux O,
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BLTIE, MRABOBEBM L > TETY2NR (Fv vy
7) DXk, B, BEOARMLEIINT MO
BICHRE R BEE 25 (WuirMmore, 1975),

HARKOBRERNT 2N HE -5

B REEE DL CBRRT 500, HAkiAk
HoEXE RS> EERtEERT, BERFEHO
MEQYINT T T L 7 4 A7 —~EERLT, B
ﬁﬂﬁﬁ&%%ﬁ&éﬁb:t%mﬁbfué
(CarTER, 1934; Evans, 1939), ANEMAHOHE I 33
BB RNz AINVFE-DHERS E,
450nm MiEis E— 27 535 0, SREXED680nm H7: 9
HBEEIC L 3. ZOREMD > BERNOERER
Bl = A F-iEmt s (E—5), D&%
R LA F -SSR BB RAOMEIC oW T
Ba g lFE TR~ N, KTRMIIE—5 & cdhig
L4 d (Coomse, 1957; Feoerer & Tanner, 1966
RonerTson, 1966; Avzer & Waring, 1970: Karsura,
1976; Morikawa, 1976; Frove, Burtey & Nosre.
1978), MANFRERTHRIC DL I, Bjorksan & Luorow
(1972}, & Sasaxi, Tan & Zovratan (1978) Ailc&E
LTd, JIHALIHESTORBERTIVF—DE
el EICHEICL D REEOBRINE FRNSL L Ui&RE
HELAKEEDOFE AN KEVLWILIZES (Moss &
Loomis, 1952: Loomis, 1965, Sasaki. Tan, & Zotratat,
1978) , BDRAL 15 X BB DIZ oIz EREO sk sih
baf:w, HTBRBSEIINEND, I EICREED
HTH, FRERICERN ALY —-DOE-725 5,
MAEMOBEGIZLY, BRI LY -2 HtiRON
mEPEET S, ThEORE, B, REOKREDL
FORG, B8, BICEELTHAAHTHE, T
RAEER, B #5836 % (400nm~550nm) DGV
EEPEEHOEICL > TEBashe T, BF
HWOMEB T RAROEROR AR, —
Ao, HEXeroReXorFRELENETRLS
<, WRLEEBATR YA xb, HEMKETI,
400~550nm D FHEFIR D L BIFEMNE L, BULEIC
EORFV, Bl HEHBETLED, TOM
thizgsEoE izt 5,

RO RE O R

RHOHEHER R COMELESPRL D, T
OB RIS EORESEEAY A>T I 4L
R THE, Lih -2 T EHENE 2 A 345 68450nm
HST00nm £ THEE A EH— &5, (B—6) —A,

881

SRR FERIC ALY —DO KLY, FEi
EBRliztemoTLEVIR AN F—0igg P+ 5 (K
— T ) B L ERBHOBEREN LA VE - Lo R
T, RHREEREICH LA T L > T A, |
HHOER TR TH L, XEKOFAART bV
RFERSTRACZD, BEXs L URHXSRT
ESESL L (FRME, 1980),
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B—7. £EADERMNT AL F¥— 2T

HROERIIBREITHRAXOAANEE

KRR CHFE I EE/K, BTREF, MR,
EORM, ROEZICRET 2 (K2R, 1980 : HH,
1980), HiZ, BRI BHREX YD T L dIAWRRHF
DIHHOBEFEMBEREZELL T3 (Sasax.
Tan., & Zorearan, 1978), A& 2 FERRAKEBL, B
CETAMFEEAML TOLIHBTIE, BREECEK
L TR MMER T 28RS o 3, FIC,
7 ¥ 34 % E0 Shorea parvifolia, Shorea leprost !
Shorea platyclados, Dryobalanops aromatica 3. & 1 ¥
THRCRGL, BRamMERERT (B44.
1979), BRI, EHRANIC & 5 M E RO ZES TR
Hoffitnc b B85t (Erez & Kaoman-Zanavy, $777,
Asarkawa, Sasarl, & Morikawa, 1974; Morncawa,
Asakawa, & Sasakr, 1976; Axeusson, Keorvooe &
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Sunoquist, 1979), hitiio—KRcESTh 3,
ZOEGREKIC L AMEMMERITHORIRICEEN D
Bk, 74 F70ARLDURERG (High energy
reaction HER{X it High irradiance reaction (HIR))
S EFLSNTYS (Howmes & Smrtu, 1975, 1977
a;bjc: Smiti & Houmes, 1977; Tasker & SmiTh, 1977
7 4+ 7 0 ADMENEIGI SR IO M FREE LN
LTWLa eFAon(PERAR, 1976 1980), BANEFRT
HOBHET LB 2 ELHERO T TRETRES
MEah T3 s Ly,

FREOBAESO LS — >0 BL{ER IR EASOR
BTHS (Nezna & Bourter, 1966), HIfIOEDLE
BotH, PAEEBLrEVW #2758 (KE) %
ERENABOEREHCUHEY H 3 (Murroy,
1978). EAROEMIINYIc L > TRE 205, — 8
2, HHROLERET S LREMMOETICELT
% (Popp, 1926}, X, 727 Y7 4 L A ERVT400nm
LITOREZERET S £, Shorea ovalis OEHRIT IR
DFETIHRETEIIOERNE LD (Sasak
Tan. & Zorraran, 1978), EHBROIERDIIZ, B
BRREAOBEICEFaRCRTRIENROND, L
Ladis, HaXOERRLOBEREEOLOERIC
EoThdh s ka3l fn, HEXOIEBTER
Sl e RHEEMEOFERIINTARIETH S,
CORRKEFIRTHILIE D, REEBEKOHFANX
ERT S BEL AT LI EHNTE S,

LEZDEBELZDPRNS, AHEAHOARBICIHT
AMOERNRIGERL - ENEKREFHICIE2bYT
EETH2 I ELabdd, HIZBABEFKC BT,
REREFICI2@ENBILOATED, RT3
WRORGEBOMITE I LIz k> TEREGHER
nERT A Lz B,
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Variations in "C concentrations of tree rings (1945—1983)

/

Toshio NAKAMURA®, Nobuyuki NAKAI'*, Masaya KIMURA"®,
Shoji OHISHI**, Yoshiaki HATTORI®*“and Yoji KIKATA®*®

* Radioisotopo, Centor **Dopariment of Earth Sciences, School of Science
*x*%Dopartmont of Forost Products, School of Agriculture, Chikusa, Nagoya 464, Japan.

A Japanese cypress (Kiso hinoki) grown in Gifu prefecture, Central Japan and a
Shoren mpruce in Sabah, Malaysin wore analyzed for the “C concentrations of
annual treo rings (1945-1983). .

Each of annual rings (1958-1966) [or the hinoki was divided radially into 3 or 4
consocutive peclione. The "C concentrations, A"C, of the sections were measured with a
Tandotron accelorator mass spectrometer and compared with those of atmospheric
CO:. The good ngrecoment wns [ound between them; this suggested evidently
that tho A"C valuos ol tree rings could be used to estimate the A"C values of
atmosphoric CQ, in the past,

Variations in A"C of annual tree rings (1945-1983 ) [or the hinoki were [ound
to bo closely rolated with the history of executing the nuclear weapon lests in the atmo-
sphore, by considering that the residence time was about 2 years for translecr-ing CO:
[rom siratosphere to troposphere. By using the variation pﬂttefn of A"C common to
most of trecs, the average growth rato of the Shorea spruce (ca. %0cm in'trunk diameter),
having no growth ring, was eslimated to be 5.5mm.yr.

A latitude dopendence of the A"C variations was found f{or annuel rings (1963-1970)
of trees grown in the northern troposphere (6° N-42° N), This phenomenon seemed to
be closely related with the mechanism of global mixing [or bomb-produced “CO, in
the atmosphere,

1.1 C & I
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* Fig. |

4"C values of 3 or 4 congocutive sections constituling each annual ring (plus mark) vs the

ring yoar for a Japancse cypross (Kiso hinoki, 35.6° N, 137.5°E) from Gilu prefecture,
Central Japan. Tho sections aro allocaled for equal time intorvald from the first of May to
tho end of July. A"C values of almospheric COs mensured directly in Spain (closed circle)
and in Norway (open circle) ars compared with those of tree rings.
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A"C values of tree rings (open circle)
vs tho ring year for a Kiso hinoki.
Dashed line represents the zero level of
" A"C value, Dotted line represents the
number of nuclear woapon lests per-
formed annually in the almasphere.
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 RIEXBENTEICL )P e AR, T4 ¢ € B DK S DRGSR RRAHEE L
2o ENHROHOEERAMEITSWT, HIZ7 o5 VEHEY 5= o OSM5T% 1% NaOH i
M & LTME LIz, COBICENARNMTOENIT L, ELTNE, ERRAOEET 2%
Rdtio BLLETNTI ~2BFAMICOOTHEG & b BN E TOMRMLNE, BETH 5.
3 RREER

FRANUT HBIC B A M~ LD ALBRITBOTERM EFOM & OB LES L 6N D,
KOHOMM— b Al TRGIBBAM2ERUSHABIC0 L <AICR Y, BIEIHS LGN
BEEVCBBIEERLIL. TUTROHRERHMI D 8L ORI TRB2RT T4 & Q6N
HIGIET# Tid# 10 ~ 16 msee 2 EH S AMBEHROGHM TIZ 4 ~6 msec Th b, Hli—1cbadhs
K 2 MEEBEORMS OB LT EHBMBN A,

W 3T emDAKILOVTE S IR ERRT 20 8006 17onfl FTOFRRELTTH b,
RO ENICE D BBIL 2. TLERERSH (ERETG KL hRELIIEA LN AT
BRI VBB L o THOD» 6 13D E TRES W, EGRMREBHOICENEYE
KE&L&, ZLHRT 5. MOR/T1s RE 1/ (1) iBHGL 5 10anDNEETETFLTHH D
REE2ROHEEE EHL 20 —HMOE/TisiREOL Y 6 cnDEHTTHEFLTE Y, HWEN
HAOBT—HHOWICE o IR 2R T. $HPH ¢ A HIMOKE VRERBHBIZEOH S 6
mDUIRECCHo e ERBRICRLIML 1 % NaOH fLGRHE 12 ~ 16 BOMITERYL 1245,
BIHOD S 1T enE TOELMFBTHI12%00 2L Y, TR HAUDOERMBL HiEOEE
IRUT

Distribution of 1% NaOH extract for log L 1.

Juv, wood MOR] Low den.

Area % Adult wood Sap wood
Cem) MOE ! Ul Fuzzy e, g.
cm
(Pith-6) ( 6-10) (10-17) (17-25) (25-37) (37-Bark)
1% NaOH 123 12.1 13.4 152 14.8 15.6
Extract 12.5 12.4 12.9 14.8
(%) 12,1 12.6 14.1
Average 12.4 12.2 13.0 15.2 14.6 15.6
Note

% : The arca where the ratio of MOE to rl15 is decreased,

Other arrows are used for the same purposc(as for MOE },
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15 1. 1.4 15. 1 8.1 12.5 (] "4 .8
20 2.1 1.1 19, 8 9,2 11.1 (.0 15U FA
2% 8.0 10,6 2.6 8.8 11.¢ 5.6 12. 2 2.1
10 2.5 10,6 21,4 1.9 19.0 5.0 13.2 a0
35 36. 8 10. 5 30,6 1.6 20,8 5.0 14,2 2.4
A0 10,6 18,5 .0 1.4 22.3 1.1 15.1 2.3
15 44,2 17, 2 1.0 1.3 244 1.6 1.0 2.2
50 7.9 0.0 19,6 il 26, 4 1.4 17,0 2.2
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60 53,0 9.1 5.0 6.8 0.0 I 19.0 20
10 51.4 B. B .7 b 1.2 12 21,0 PR
a0 61.7 i1 53.8 6.2 .0 12 2.9 2.0
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1048 Anonymous, 1872. Boschwezen. Aanbeveling om uitdunningen
van boschen 1e beperken tot het wegnemen der werkelijk onderdruke
staande boomen, (Forest Service. Recommendation te limit the
thnmng of forests ta the removal of the actually suppressed
trees). Circulaire 9 July 1872 no. 2618; Bijblad no. 2618: p 1 (N1},

Although the method of thinning is stipulated in clausc 16 in the in-
struction manual concerning tending of teak in Government forests, it is
still deemed necessary to stress that only the actually suppressed trees
should be cut, to ensure that the canopy remains closed continually (to
prevent sudden or too much sunlight).

1049 Anonymous, 1912. Dunning van djati. (Thinping of teak). Tec-
tona 5: 846 (N}). . R A T .

Little is known about thinning yet. The author propdses to carry out
the following experiment: thinning a 10-20 year-old teak stand very .
heavily, leaving only approximately 200 trees. The stumps of the thinned
trees will sprour again and form a closed canopy under the unthinned
trees (standards). 'lghc standards will produce heavy, valuable timber; the”
second storey teak trees will have 1o be thinned regularly.

1050 Beekman, H. (A. J. M.}, 1914. Werkplan voor het onderzock naar
de meest doclreffende verpleging en de opbrengst van de djati-opstan-
den. (Working plan for the research into the most effective meth-
od of tending and the yield of teak stands). Tectona 7: 219-244 (N1).

The aim of the research to be done by the Forest Research Institute is
to ascertain which method of tending different teak stands will produce
the hi%hcst normal yield, and to improve yield tables. The scope and de-
sign of the invesrigations and the data that will be collected are deseribed.
The effeers of light, intermediate and heavy low thinning, light and
heavy cown thinning, and light and heavy rciease cutting will be com-
pared in permanent sample plots, spread regularly over the different
growing regions, altirudes and soil types. The selection, treatment, meth-
od of deseription of the stands and the arrangement of the data to be col-
lected in registers are desaribed. The trial stands will be described every §
years and after cvery management operation.



1052 Beckman, H. A. J. M., 1917. Over dunning en lichting van den
djatl. (About thinning and release curting of teak), Tectona 10: 685-
694 (N1).

This article is a supplement to H. A. J. M. Beekman, 1914 (Tectona 7:
219-244 — 1050); sec also'F, W, Snepvangers, 1916 (Tectona g 111-124
—+ 1074) and H. J. A. M. Beekman, 1916 (Tectona 9: 125-138 — 1051).
The arurele deals with experiences acquired by the Forest Research Insu-
rute during thinnings, and with changes in and more derailed definitions
of the methods and degrees of thinning and release cutting asdescribed in
the Working Plan of the Forest Research Instinute, The classification of
the trees according to dominance, crown and stem development and the
selection of the trees to be felled at the thinnings and the release curtings
of different degrees are discussed. The degree of thinning and release
cunting dclgcnd on the condidon of the stand and the undergrowth and the
rotation. For site quality classes IT1, IV and V, the numbers of trees re-
maining after heavy low thinning are given. These numbers show that
sitc quality classes ITI, IV and V have to be thinned every § years until the
4oth (V) or soth (IIT} year of the plantation; after that pertod most of the
thinnings have already been done and a 10-year cyele is then adequate. At
the thinning it is advisable to remove the overgrown, dying and dead,
trecs, for several reasons, The optimal rotation and the number of stems
ar the end of the rotation of crown-thinned stands has not yet been estab-
lished. Release curting of these stands, not starting before the stands are
4oor 50 yearsold, is only possible if an undergrowth of shrubs is prevent-
cd. The time of the year in which thinning has to be donc is discussed.
Teak is very sensitive 1o damage to the bark and the cambium, so thinn--
ings have to be donc carefully. . : .

10§3  Beumée, J. G. B., 1922, Uitkomsten van de heropname van ec 1
veerugtal perken van herdunnings en opbrengstonderzock voor den djat
(Tectona grandss), (Results of the remeasuring of forty permament
sample plots reserved for research on thinning and yield of teak
plantations (Tectona grandis)). Tectona 15: 1-76 (N}, l, en).

In this publication, preliminary conclusions rre drawn from research
oo the effect of thinning on the development of the forest as well on tha
of the individual trees. The effect of heivy or light thinning of the doLrtrlﬁf
nant or suppressed trees in forests of different quality classes on volurne
increment, height and diameter growth, crown jcvclopmcnr, form factor
and cLunhry of_chq umber are discussed in detail. In forests of batter quali-
ty 2 heavy thinning of the suppressed trees is preferable to 2 slight or
moderate one, whereas in forests that fall in the third quality-class or
lower, a moderate or slight thinning is practised with better results, This
is the case with the majority of ;mnt-ﬂ;{ plantation forests of teak, The
choice of the thinning method is also influepced by the presence or ab-
sence of a suitable undergrowth and the availability of labour, A compar-
ison of the figures on volume increase now obrained with those published
earlicr shows that the incredse in the first 5 year period is greater than
might be expected from the yield tables, espedially in the older forests.
The profits from the teak plantations with a long rotation appear to be
greater than was formerly calcudated.
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1054 Boschbouwproefstation, 1940. Eenige bevindingen over de
dunning in djati-opstanden. (Some experiences on the thinning of
l[.:mf.(k Ij]t)zmd.-;).-_ Voarl, Rapp, B.P.S. 34; Afd. Opbrengstonderzoek 2: PP 9,

Interim report, The thinning principles of Tectona grandis stands have
changed from ‘removal of the poor trees’ into ‘stimulation of the growth
of the remaining trees’, which implies early and strong thinning. Litera-
ture on thinning of Tectona grandys is discussed. Nowadays, in the British
East Indies and also in the Dutch East Indies many district foresters thin
even more strongly (i.c. 2 higher $%= rclative growing space) than pre-
scribed. Because the swronger thinned stands look better, a table of S-
percentages which permits stronger thinning has been compiled. The de-
gree of thinning does not affect the total volume production; if thinning is
saonger, the diameter growth increases; this is important, because timber
prices increase more as the diameter increases. Young trees react best to
thinning: Thinning experiments are described; they show that exreme
strong thinning of young stands causes poor stem forms. Conclusion:
carly and strong thinning is advised, especially if the site qualiry class is
high. The first 2 thinnings must aim at a reguiar distribution of the trees
and at the removal of the very poor trees. The thinning schedule for the
first 10 years of a Tectona grandjs plantation described by W. Wepf, 1936
(Tectona 29: 847-856 — 1078) is quoted: thinning should be done in the
beginning of the 2nd, 3rd/4th, 7th and 10th year to reduce the original
number of 5000 trees per ha (1X2 m spacing) via 3000, 1300, 900 to 650
trees per ha. When the stands are 40 to §0 years old, thinning must stop. A
table presents the upper height and the numbers of trees per ha for site
quality ciasses IT to Bcaftcr thinning at different ages for normal, very

- strong and extra strongly thinned stands.

1055 Boschwezen, Dienst van het, 1924. Dienstvoorschrift no. 76. Ti-
tel IV, Dunning uit het gebied der djatibossen. (Instruction no. 76.
Section IV, Thinning in the teak forests). Unpublished: pp 37, app
). '

(N]'ﬂﬁs instruction has been issued by %{ccicc of the Head &fl' t{uc I?orcst
Service dated 30 Jan 1924 no. 944/ H. J. Thinning period: In planta-
tions with bcr?cr corﬁ%ons (higher than low site class 1T} thi.nnfng be-
gins at the age of 3-5 years and ends at the age of 40 years. Until the trees
are 15-20 years old-it has to be done every 4 or 5 years'and thereafier
every 10 years. In plantations of worse conditions (low site class II1, high
or middle site class IT) thinning begins at the age of +8 years, is done
every 10 years at first and later every 10-20 years, but does not end when
the trees are 40 years old. The trees are classified: (1) according to the
stem dimension into: dominant normal trees, dominant trees, sideways
pressed trees, retarded trees and suppressed trees; (2) according to the
defects into: dead trees, broken off, bowed, dying, damaged, sick, badly
formed and twin trees. The followicx;egd form a(nd t)hmxg( ir;criasd a)rc(dlss
tinguished: (1) Low thinning, divided into: {1.1) weak (¢ e), (1.2
moderate (B grade), (1.3) heavy (C grade). (2) High thinning: (2.1) weak
(D grade), (2.2) heavy (E grade). (3) Lighting: (3.1) weak (L T), (3.2)
heavy (L IT). Low thinning 1s mostly applied. Heavy thinning could only
be done if there were enough personnel available, while lighting is unde-
sirable. Thinning must be done at the end of the wet season or at the -

bqgmningof;hcd.rysg_asou. .o

1056 Boschwezen, Dicnst van her, 1937. Dicnstvoorschrift. Tech-
nische voorschriften voor de dunning in Djatibosschen. (Service regu-
lation, Technical regulations for thinning in teak-forests). Service
publicaton: pp 21, app (N1). . .

These tions replace the former regulations drawn up in 1924
The booklet deals with following I:chts: General directives (the aims
and objectives of thinning; crown and stem; suppressed trees; spatial dis-
tribution of trees; time and intensity of thinning); Special questions (de-
lay in thinning; watersprouts; knotry trees; ground vegetation; pests, dis-
cases and injuries; the presence of non-teak ¢s); Excecuron and
Registration {marking, girdling and felling, registration).
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1059 Bruinsma, A. E. ]., 1897. Een nieuwe methode van uitdunnen. (A
new methad of thinning). 7. N. & L. 53:115-131 (Nl). R

The main thinning methods are crown and low thinning. After dis-
cussing these two thinning methods, the authog, concludes that for the
teak in Java crown thinning has to be preferred because: felling complete-
ly suppressed trecs, as is done in low thinning, cannot have any favour-
able etfect on the main stand; teak stands are usually hererogencous; reak
reacts strongly to changes in the amount of light and space; 2 wide spac-
ing to stimulate the growth of the teak is not possible in view of the form
of the stem and the wood quality. Preliminary guidelines for crown
thinning are given: (1) thinnings should start when it is possible to select |
well-formed trees; (2) 100-200 of the most promising of these selected
trees, regularly spread over the stand, should be marked; these 100-200
best trees (‘keurbomen’) will form the main stand at the end of the rora-
tion. The better the soil, the higher the number of selected trees has to be;
(3} thinning = felling the trees hindering the marked trees; (4) remalning
stand after thinning = marked trees + other dominant trees not hindering
the marked ones + all suppressed trees; (5) number of marked trees =
maximum number of trees in a reak plantanion at the end of the rotation;
(6) crown thinning has o berepeated every 5 years; (7) for the time being,
light crown thinnung is preferable to heavy crown thinning.

1065 Doom, Z. van, 1939. De djaridunningskap in de Houtvesterijen
op Java en Madoera gedurende de jaren 1929 t/m 1938 vergeleken met
de dunningspossibiliteir, (Thinning fellings of teak in the intensive-
ly managed forest districts in Java and Madura during the years
1329 through 1938 compared with the thinnings that are possi-
ble). Circular from the Chief of the Planning Division to the Inspectors,
Section Chiefs and District Foresters in Javaand Madura: pp 7, app (N1).
This circular provides statistical data on the Teak Enterprise and the
Forest Planning Division for the years 1925 through 1935. The follow-
ing data are listed: (1) possible thinning totals for the next decade in sev-
cral forest districts, expressed in timber, (2) output of constriction wood
and fuelwood from the thinnings from 1929 through 1938, (3) actual
thinning expressed as a percent of possible thinning. The author explains
that the possible thinning torals in the decade are not those contained in
the management plans, %‘hcy can be calculated for the age classes I 1o
VIII, based on the distribution of age and site classes and on assurned
Emdc of perfection of 0.8, using the 1932 yield tables prepared by the
orest Research Institute. A list gives data from 35 intensively managed
forest districts: First year of the mangement plan, production area (ha),
thinning possibilities in 10 years (m‘}, ratio fuelwood/ construction tim-
ber (sm/m’) and rotal of timber (m® and as % maximum outpur). The
. author-points out that the actual output from thinnings, particularly in
the Rembang area, is much loser than the possible outpur, He thinks that
the implementation of thinning not only depends on the market and the
availabe road net but also on the activity of the foresters themselves, He

urges forest mccilisu-ic: officers to be more active in finding markets for the
thinning products. ’ :

1066 Gerber, C. T, 1936. Dunning. (Thinning). Diari3; §8-6 -

A gencral discussion on thinning teak stands. ‘%‘bc ncmgsi{'y fo‘i(tll\nﬁr)m-
ing, the intensity and time of thinning, the types of thinning and the fac-
tors which influence thinning arc reviewed. The age of the stand: The
first tlum:;f must be done 2 years after planting, the next 4-5 years after
planting the final thinning when the stand 15 40-50 years old; The
_quality of the site and stand: The better the quality of the site and stand
¢ more intensive the thinning must be; The density of the under-
wih: The thinning can be less intense if these is litde undergrowth;

¢ occurrence of plagues and diseases; The price of wood which has
been thinned out and the method used to thin reak stands in Cepu is out-

lined.
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1068 - Harr, H. M. J., 1928. Stamtal en dunning. (Een oriénterend on-
derzoek naar de beste Pplantwijdte voor den djan). (Number of trees

and thinning. (B research on the best spacing and
ﬁ)er.hod of thinning reak)), Meded, P. v. k. B. 21: Pp 219, ill, app (N1,

After a detailed discussion of thinning and thinning methods in Eu-
rope, the British East Indies and the Durch East Indies, Hart concludes
thar none of the numerous thinning methods is suitable as a basis for in-
vestigations into the effect of thinning because these methods are subjec-
uve, vague or trail behind nature instead of guiding it. To reach an objec-
uve thinning method Hart links the.aimber of dominant trees per hee-
tare with their height. An assumed fixed relation between crown diame-
ter and height during a certain period in the development of the trees
results in a reduction of the number of trees per ha that is connected with
the height growth. The height growth is measured on the 100 highest
trees spread regularly over a hectare (= upper height). Changing the as-
sumed relation results in different degrees of thinning, which in turn re-
sults in differential development of the stands. The research ajms to pro-
duce a series of optimal numbers of trees per ha during the whole rota-
tion, for every soil type, These series will serve as guidelines for the man-
agement of the teak plantations.

After describing how the measurements were taken, and surveying and
discussihg the resuits of the spacing, mixing and thinning trial plots of
the Forest Rescarch Institute, the author draws the following prelimi-
nary conclusions; (1) The minimum original number of trees per hais
2500 (2X2m); This gives varying results, If it is possible to thin in time, a
higher number is advisable. The poarer the soil, the higher the number of
teak trees must be. (2) Admixture of non-teak specics has no influence on
the form of the teak if the teak is spaced 10 widely; pruning of teak in a
2X2 m spacing may have favourable results. (3) Row plantation has to be
preferred above other spacings. (4) The method of thinning as described
by Har, is easy o do in practice and probably also usefil for other species
and abroad. (5) No conclusions can vet be made about the best degree of
thinning,

1072 Roosendacl, J. van, 1928. De dunning der djatibosschen.
(Thinning the teak forests). Tectona 21: 803-840, ll, app (NI).
_ inning is a tending operation and do¢s not have to pay. A survey of
- the arca thinned during the years 1911-1926 is given: the backlog is ap-
prox. 86000 ha. Rotation, degree and methed of thinning at different
ages and site qualities are discussed in detail. In areas where thinning is
long overdue the thinning has to be done very carefully, The non-teak
species growing accidentally in pure teak plantations must always be left
undisturbed. The demand for small assortments by the local population
is 50 high that all thinning timber can be sold casily. Distribution systems
and prices for private and industrial customers are described. Larger as-
sortments can be sold to local industries (tobacco sheds). One should al-
low the local population to select and cut teak trees by themselves (under
Supervision) for the construction of ploughs. . This reduces theft. If
stored, the quality of the small thinning timber decreases rapidiy. These
small trees can, after girdling, be left to stand for one vear. In the discus-
sion Becking points our: The relation berween theft of wood and the mar-
keting policy of thinning timber; The question of selling thinning timber
rough or converted; The necessity and duration of the period the trees
must stand girdled and/or be scasoned under water; The role of the tim-
ber trade companies in marketing thinning timber; The role of the Forest
Service in finding new markets; The methods of constructing tabaceo
Sheds, ,
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1 Roosendael, J. van, 1927. De dunning (c.q. lichting) der djatibos-
;gt?cn, de wijze van g:wmocrm' 9g 7damw en hgrc opbrengsten aan houten
aan geld. (The thinning (and release cutting) of the teak forests,
the method of execution and the thinning yvield, e:prcssed in
wood and money). Unpublished report: pp 20,3pp (NI)." "

Proposal for the official meeting of forest district officers of the IV
Inspection Division in Malang in 1927. (1) Inroduction. Thmmngl; a
tending activiry that has 1o be donc at the right time. The author clu.n es
the Tectona grandis plantations and secondary forests into 2 groups; Viz. .
stands less than 30 years old which according to the service rcgﬂat;gcn:l
have 1o be thinned every § years, and older stands with a prescnbed

‘thinning rotation period of 10 years, A thinning backlog in the young
stands has a2 much greater adverse effect on the growth than a thinning
backlog on older stands. Thinnings were postponed during the years of
depreéssion and now the thinning backlog in young Tectona grandis stands
is 260000 ha, and in older stands it is 26000 ha. very year money has to
be budgeted to clear this backlog gradually. According to the author, all
thinning wood can be sold easily. (2) Periodicity and degree of thinning,
Thinning has to begin early and be repeated often; not too many trees
should be removed at one tme. If mixing species and undergrowth are
present on site quality class III, thinning is necessary every 3 years until
the stands are 30 years old. Until the stand is 20 years old, strong low
thinning has to prevent the mixing species and undergrowth from being
hampered by i.nR:rior teak trees. As soon as it is possible to select the best
trees, crown-thinning should be done to give the selected trees optimal
growing condidons. %"hc selected trees have to be marked by skilled per-
sonnel. The author gives a survey of the number of trees per ha after
thinning for different stand and site-quality classes. Especi y in stands
with a thinning backlog the author proposes to remove a strip of bark
over 50 an wide from around the stem instead of girdling with an axe,
because debarking causes the tree to die very slowly and this will result in
fewer water sprouts being formed from the surrounding teak trees, Also,
debarked trees are less likely to fall down'spontaneously. -

(3) Marketing. The local population can use even small, crooked tim-
ber to build their houses and make tools. To introduce the use of thinning
wood to the local poptilation, they should first be allowed to cut tha
thinning trees they want themselves; sometimes superstition and adat in-
fluence the choice of the tees they want to cur for special purposes, for
instance ploughs. Allowing supervised curting will reduce theft consider-
ably. Gradually the sale of most of the thinning wood can be switched to
the log dumps. Private sale to the local population is the best method.,
The demand for fuelwood is also high, The author describes how tickers
are sold at the entrances of the forests, allowing the people to collect a
certain amouat of fuelwood. Much thinning timber s also sold for the
construction of tobacco sheds and houses. (4) Exploitation. Because the
qualicy of the rough wood younger than 30 years decreases fast, no large
stocks have to be built up unless sale is assured. Offen it is used for house
posts; exploitation for fuelwood is only remuneracive if it can be sold to
the local population. Thinning wood from older plantations is, if girdled
intime, of equal quality to wood from a final cur, and can be used as poles,
Appended are a number of tables giving data concerning the thinning
backlog in ha and m? and the prices of the different assortments of thinn.

ing wood in the Kedunggalar and Walikukun intensively managed forest
districts, -
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1078 \'f:{cgf, W., 1936. De wortelconcurrentie en het ‘evenwicht toe-
gepast bij en aanleg en de dunning van den djati. (Root competidon
and the ‘equilibrium’ applied at the establishment and thinning
of the teak). Tecrona 29: 847-856 (NI).

[t1s generally accepted thar the optimum spacing in teak plantations is
3X1 mand 2X1 m on poor sites. Heavy branching during the first year of
too wide spaced plantations on fertile soils can be explained by the fact
thar fack of root competition cnables the roots to take up more nutrients
than the small trees can consume. Consequently, on fertile soils teak
~ growth has to be checked either by a closer spacing, ¢.g. 2X1 m, or by

growing a crop berween the teak rows, Immediately after the first year,
when the teak forms a crown, root competition has to be stopped. Early
thinning is necessary to prevent the trees from growing crookedly to-
wards the light, and to prevent damage by wind. Ata greater age it is not
the spacing but the equilibrium between the activities of the leaves and
the roots that determines the degree of branching, If the crown is dying
duc to suppression, the tree tries to restore equilibrium by forming
watershoots. Light 1s not necessary for the sprouting of dormanr buds.
The formation of water shoots in stands that have been thinned roa late,
1s caused by the increased supply of nutrients that cannot be consumed by
the trees immediately after the thinning,

Wepf proposes the following thinning regime: First thinning after one
year, when the teak trees start to form a crown, the spacing to be changed
from rX2 mto 2X2 m. 2 years later (on fertile soils 3 years later) increas-
ing the spacing to 4X2 m % 1300 trees/ha. The third thinning 3 years
later reduces the number of trees to approx. 900 per ha. After the fourth
thinning, when the plantation is 10 years old, approx. 650 trees per ha
%apgrox. 4X4 m) remain, On poor soils, thinning has 1o be as strong as on

ertile soils, provided that a kemlandingan interplanting is made, not only
because of the higher risk of root competition but also because on poor

* soils containing less nutrients than fertile ones, a ‘normal’ forest, thinned
according to the Hart’s regulations (1928) with well-formed crowns and
a closed canopy, cannot grow. Equilibrium is only possible if therc are
fewer trees per ha, resulting in an open canopy. In the debate following
this lecture, C.-Coster makes the following remarks: Branching is 2 com-
Elicatcd phenomenon, the connection between root competition and
ranching is not yet clear; roor competition takes place in the teak rows,
so in a 2X1 m spaced plantation root competition Is just as strong as in a

3X1 m spaced plantauon,

1079 Wepf, W., 1940. Het uitdunnen van het djatibestand. (Thinning
of teak forests). De Bergcultures 14: 211-220 (Nl). -

The author reviews several thinning methods. The method generally
used by the Forest Service is height-space thinning, method of Hart
which relates the height of the trees to the number of trees per hectare.
This thinning method can easily be used by the forest personnel without
risk of serious ervors being made. Research has been done by the Re-
search Institute as to the most suitable ratio {§%) of the average distance
between the trees (after thinning) and the upper height (opperhoogie).
After the publication of the stand tables in 1932 the thinning areas were
made up. The author prefers the method of selective thinning, which in-
terferes strongly with the canopy to provide better growing conditions

.

for the superior spedies in the stand.
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1081 Zwart, W., 1933, Keurdunning, een onvoldoend crkend maar
noodzakelijk beginsel. (Selectign thinning, a necessary but insuffi-
ciently approved principle).qfectana 26: 610-617 (N1). -
Difterences in and problems with thinning methods as applied in ex-
perimental plantations and in forestry practice are discussed. Instead of
the ‘height-number of wees’ method as described by Hart in 1928 —
1068, a ‘free’ thinning is almost always done in pracrice, because of the
irregularities within a stand. In ‘free’ thinning no tree and crown classes
are distinguishable but the condition and situation of the individual trees
are judged to decide which trees have to be thinned. For this reason the
author proposes to call the method ‘selection’ thinning instead of free’
thinning. It is advisable to have a ‘thinning plan’ stipulating efficient exe-
cution of the thinnings in a forest district. The service regulations pre-
scribe low thinning. The author prefers selection thinning: a careful re--
lease of the best trees facilirates bertcr judgment of irregularities within
small distances and will result in maintaining high qualiry stems. If ex-
plained well, selection felling is casy to do, even by untrained personnel.

1082 Zwart, W., 1937, Nog cens keurdunning. (Once again selection
thinning). Tectona 30: 177-201, app (NI).

After a review of W, Schiidelin, 1934: ‘Dic Durchforstung als Auslese
und Veredelungsbetrieb hochster Wertleistung’ (Thinning as a selecdon
and improvement operation 1o produce the highest value), the author
compares the detailed method of classifying used by the Forest Research
Insutute with that of Schidelin. Based on Schidelin’s method, a new
method of classifying trees in a stand is proposed. The criteria are; socio-
logical niche of the plant: above, in, or under the crown canopy; from of
the stem: good, medium, or bad; from of the crown: good, medium, or
bad. The method has been tested in some of the Forest Research Insti-
tute’s thinning plots and the results are appended.

HEPE

COEERNTTLS Tectona . ErfHkeusIRze—N
HYEFTOCHRLEAES,
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(1) =vZo-7HORIK

HEBCEHZ LA TWRESY, /By o - 7HRITERFL2ERICLD. BHF
ft, HE LICET., HEERNTWSE, HHEE 2 70-THOMRELI>WT., KD X
SICIBML - (FEHFHME, 1989) . FAD(1982) FEBW LhiE, w>v 7o~ 7#iL1980
Fig, HRECBHETAXAKOMNL.MESDH S, L5500 Ahad > b BT 2
TASALS. - BRIITR. 77 U AL22% AWML TS, MW7 I 7 TCHREMRAREK
L, BL2BIZLAo0n2H, MHAOCIEHENEETH S,
sA4DvvZa-THid, KESoRHL, BLrBothbEATWSE. BEHN
BRERF - I MARSATNT, 2 /0 - THEOROBELTRR) XHANS T & A8
T3, IBIEILPSTDEOREMIN. BIELSTBEDOSEMOAMNEL WIS %R
To COHNWFIBIERICASTLRERATHWRN, [HSLHIAHBRS /YO
vZu-7HT. ERCAAHERAZHRLLRIBREBECRFESIL T, KAHABHART
BElCiz» BB AL->TWA (Jintana et al., 1985) .

(2) 71 OEKHA

Try7u—-THROMAEMBHEOEE D, EbOTHEL. BANTH 28I, HiEim i
ERFEWKOHILISkOSNSB,

EHHEE L ToilEER, OFENLRIRVOERE, QIUli~A0HEGHE., OKSE
EEH, @QFABRM LY L-THETE S,

4 CHRE, FEEhTWA Y70~ 7EKBEIL, Rhizophora apiculata, R.mucr
onata, Bruguiera cylindrica B X tfCeriopstagal?c & Cdh S, {fhicB.parviflora, B.
gymnorrhiza 4 & ib#]”ﬁ ahad,

TYO-T7THERERER., BEM. B, ABRMALLYCMNEAZIhE. 4. BFD
Wi EFEEXNZ2ORFRHS. LERREBLLTTHAI>H S, Roapiculata OIIE
B —TEHEBITHS D,
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Do

R.mucronata BHEHEMFHE E2PICRKEL L2 LDHFMOBNIZCRHNDH 3.

Bruguiera spp. % Cerioos sp. IARBICLL L EORBEICTHEBH 3.,
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HHEIEFZTREZEERENOMIARD T, RAKOBFHBROBABLETHS L
LTWd. HEMNIBELWZORELIYIu-—THEEZOFBE2ELHE. K,
EARRETDHAREOEREZZTREB Lzt il o,

ARV TOFRMI Yy VTEROFSFY o 7 E P >THFRAEEALAL? 70—
THRICHEMTH >, 1950FERICETBHEOEBELTEEZHEHLIEILDT, 5T
POTOMBEBERICEEDTHWRLETERY, LHABOMEESBERO T HERGAE
Zigish, BEALMBEFTLTRERAREEBLELD 2. BEERMIHMXCEHL, 50—
THEFHICUTHAZEIIIWLS, Zrvryuo—-7HEEORFICT T ALY -
Bote. P27 7aL AN —HBROANSH, AROFILLIERSEBSA TV S,

TOVEEBRRICEHRLERIRBELTVS. BEOREBEELTOXRELEAIO LY
EVo L s IiBY LW, RAKICEAHEREEBILD. LRICH > TAHHELERSS
Zhbh, BHOHER L »BAsh,. WLFEsALIBETRHEOMKLERSE, T
HMovwrra—-THEEDOHL T,

WARWALBMBRSEHNWTHSA, MEOZHKERBI LT, LTKOMEY (LW
OFEHER) . £ OkEES. vHrr2xE, A=, BHA) LEBERBHASL TW3,
COEICT?Y U -THEKOEFREZERL AT 2ond, BLof#k k.
WBRALBIMUE AT LTHAILENAS,

(4) =vZu—-7HEBRBIIRTT 2L, KOEBEMAREN, HREOKITEK
oiiKkET, EEFFLRNEDELE2BATNS, LERZEIRRKBWICEL-T., @BKELD
HA2PEHWEPREZETHILLHS.

MESHERASA VI ITONLIAITHBBE LI OMFEEFELCAEL T, Milim
LB AHEO LA, BHOMHICHIBHLTWSZ L #HZEL L (Ogino, K. &
M.Chihara eds., 1988} . ‘
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The Silviculture conduct of Eucalyptus specie and provenance

in Sao Paule in the 1 e 2 rotalion --Paraibupa{Cil.Vol.) |

lat. 23.32°S  Long. 45.42°W Alt. 900w

SPECIE PROVENANCE WAl 26 FAILURE WA
| o/ha/year : @/ha/year
I rotation "~ COPPICE 2 rolation
{9.3years) (5 years)
E. globulus Australia 18.55 15.60 5.42
[ grandis ‘Auslralia 112.59 26.17 9].43
E. sgummifera ‘Australia 17.01 14.45 7.85
E. microcoris  Australia 59.46 .13 36.71
E. pellita Ausiralia 52.51 6.04 49.&3
E. vpilularis Australia 111.31 ~16.40 56.57
E. saligna Mairinque - 97.89 21.49 88.39
E. saligna Mstralia 47.02 37.11 67. 84
E. triantha Australia 55.31 30.08 9.13

Introduction of Rucalyplus species and provenance in the Trepies:
Shinlare Oda ";Ana Luisa Moraes
Cesar Auguslo Graeser

(ompanhia Suzane de Papel ¢ Celulose
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SIDE~-CUT PARQUET

Yoji Kikata , Kazuo Kasagi®
Professor,Nagoya University;Furo-cho Chikusa-ku Nagoya Japan

*Senlor managing director,Nagoya Lumber Co.Ltd.6-41 Sanno 2 chome
Nakagawa-ku Nagoya Japan

The side-cut parquet board stands up on the basement and is
glued orly at one side surface of side-cut of parquet board
to the basement. The wide flat face of parquet boards are -
free each other. The side-cut parquet avolds the buckling in
cage of emergency flood because the many gaps between parquet
boards deminish the swelling stress of hardwood.

1. Introduction

There are many kinds of flooring type in the world. At the Pompidou
center in France, side-cut parquet type flooring(Parquet Collé sur
Chant) is used for the purpose of resisting to many people's walking.
We applied this side-cut parquet to Japanese woods.

The swelling stress of Japanese beech is 40 - 50 kg/cmz. Japanese
beech has almost same stress of other Japanese middle density hard-
wood. This swelling stress is the cause of buckling of flooring or
separatlon of floor board from the basemert with water at inudation.
The steady fix of flooring on a basement in case of emergency flood
is very difficult with ordinary type floorlng, because the form of
ordinary flooring is flat on the basement and then bonding strength
of floor board can not control the buckling force generated by the
swelling stress of hardwood. And otherwise the floor board or floor
block cracks, deforms and separates by water flood.

2. Material and experimental procedure

The size of the slde-cut parquet of this experiment is 25 mm height,
8 mm width and 155 mm length. The species are Japanese beech and
Japanese oak. ' .

Using one of 1ts side, the side-cut parquet board stands up on

the basement and only this side of the parquet was glued by adhesive
to the basement. The wide flat face of the parquet board are free.

In actual condition, the total sum of the openings between 20 parquet
boards was observed of about 1 mm. Nanely, a gap between each flat

of slde-cut parquet board is about b.05-mm._
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We also tested some finish coat of side-cut parquet to confirm the
effect of water resistance of coating treatment. We applied the foll-
owing finish processing that is 1) regular type floor oil y2) regular
type floor wax, 3) Sadolin focus : acrylic resin coating ( Gen
Gen Chemical Industry Co. Ltd.) , 4) U-let : urethane resin coating
( Gen Gen Chemical Industry Co. Ltd.) , 5)Sadolin classic : aerylic
resin dipping ( Gen Gen Chemical Industry Co. Ltd.) and 6)U-let :
urethane resin dipping ( Gen Gen Chemical Industry Co.Ltd. ).

3. Result

The gap of 0.05 mm between each surfaces of side-cut parquet boards
absorbs the swelling stress at water flood,  and it acts as a buffer
zone'. The final swelling stress of side-cut parquet of Japanese beech
is 20 kg/cmz. The gap absorbs 20 - 30 kg/cm2 swelling stress., But we
can not compare the practical swelling stresses of side-cut parquet
with ordinaly type flooring at a certain time, because when the iest
was conducted the water adsorption rates of these two boards were
different.

In dry-wet repetition test about 15 7 increase of Young's modulus
of side-cut parquet is found after 10 cycles test. This increase
indicates that the gap diminish the Young's modulus at first stage.

The stand-up form of side-cut parquet and decreased Young's modulus
avoid the buckling of side-cut parquet at inudation.

There are not any effect of finish coating treatment to decrease a
swelling stress. By the dipping treatment, side-cut parquet has only
12 - 13 kg/cm2 swelling stress after 10 hours water soak. And after
50 hours water soaf? the swelling stress and moisture content of the
dipping treated side-cut parquet are almost the same as untreated

one. The effect of dipping treatment is only to the delay of water
adsorption.

4. Discussion
We are trying to produce suitable size of side-cut parquet. There
will be the parquet size that has the minimum swelling stress.
Japanese softwood was alsp prcessed for side-cut parquet by using
.surface hardening treatment in hot press. Surface treatment by some

resin will be effective to harden the Japanese softwood.
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(M O, 0.160aM72 0160 /~x— (us $ 8) A¥HbNh3, Y0
SEML. Gha o EERTIE RPN A0 BT ohe 34EITCH.Bha B Ligidkd
NEESHES & L1,500 /~x— (us $ 1O) A Hbnd, 4 FEEILPRonCt,
SERNL. Gha % UE9GESEL 000 /N — (us $ BO)ASSihbin b,

(8) JatEIHED 2o O fRkIRR L. T — 2 WM RO UHRMN C & B 2mx 2miz % L
TdmX dmAsgEE Lo, '

(9) A vx— BN OMEHE AU EARC et X BHN BARECHBRIARCIIL
TUERNERS AT EhiEL,

10 FWAIDF A » - DRSS EMES 570, HiliHIlico2bh & o ihk
HETAYN=hoEDh3,

1) GREE. IR, hEImgE ey 3,

Reforestalion Unit
() 1k = 1 EEENIG0ha o EHETTO . TEIED £ T OWRIIA |- i A
WN—9 3, F—28lHOBE L RIN60E. 160ha X609E=0,60000 &7 3,
(2) A& w7
AEEH 2. WIBER 3%, 3 1 /v— 4240 97l 224
(3} IiF
MRS e2 2528~ 10 1592 2
(1) Z2hE. LRAER
(5) Jrakih. BEREL MoKE &5, YPEIR -5 >
6) Wity —

i 2
Foresl Village System ASNIE{ERE, HRIEDGIC & 2 3R EK0EIN o DEA & M- 5 @k
T RN 2FEEHLDOTHEZ M ENS, .
{EEABTIPHE S 0 S BRI TRE LY . W e L RIAE R 2 00 S
itk & kMR a s &AXIEY 3,
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' 2 LT 33 U B R B A bR BE g

$ A h v AR QB AR I R, 19 4 BARE D AEAERY833. 00
o«ayhmbMMNM&vmammmwr&5oamﬁw\msamw&wﬂm
(Pifth Netlonnl Ecopomle) & eb&$H¥atiii (Social Development Plan) . %
B AR = RO E VT, DHoRENE0—2 & LT, SRR
BRE b U e,

SRR 3 (Villege Woodlat Component= VW C) . PiBib o {irik
m&#v\%nﬁf%vzrv~y;v?a:&&ﬁ%&brwb\1970%&
D S CHBUE O QMY O BTSSR J o T HLH LR M
SBH 53 EBXTIE, WIKE Moodlot-Projoot) K, USA 1D OHNN
LML BEIWIOR R - RIFEHR (NBA) LEIMYR (RFD) ol
o rRiTeB sk,

VWCIL, 5oolfzHiadh, RokL3addhd,

1. 33 (Silviculture)

2. M¥ (Economics)

3, LMFA (Land Use)

4, 34 (SBooiology)

5, FA (Ukilization)
FOVWCORRITTROM T 20T RStk

1. Kalasin

2. Khon Kaen

3. Mehn Sarakham
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4, Rol-at
b. Si Saket
6. Surin

T. Yasothon

VWCORSRA BN LEY sk, KEORMENO 1 W W
Bk oo SERATTIRELIRALRBEED 2 200 H) 12
W @ HEADB R O L MY P L 20 2 % i S DT Mt - . B0,
HOMMOWDHERS slbi b &0 ORAMEUEKFNRE LT 5
&y B2, B, YRS AL RWRRIROBERETE . bR &Y
Re ok, 2LTHMIE, BSh eSO FE YR [ v-ve VE
AT & TN, '

VWCH2-2OWMOMD LTS, ¥ VAP b—Ya YITOREMR]L D0
W W S b OWHE AT, & LT AN Ok b OBTENS & L
MR EhTYR, b5 120 T STRMHE &IEMmEEs o ehoMEsf, VW
Cmiﬂmkwﬁwﬁ\WM®TﬂN\Tuvx&bﬂv&mm&ﬁ\mﬁmﬁﬂ
m%-ﬁmﬁﬁéﬂﬁ\ﬂ%mmmﬁ\%HLTM%&W!KPV»:VV@*%
&UTORA~ORRNT. UHFikiTolke b, B3 bt 3,
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VWC o By
1. ¥k (Silvioulture)
AR SRR, B 0PN S MY, £ 0 S O M L fe 5 —
B LT, I ORORE Y ~ 2 OB & SR O W0 I8 O T A1k D LA it
fThink, B REINKIE. ® OTSHTRIE, BAeAGTIRA B ). IR
rd VRPRRME T X W0 L EREEL LGRS hR, OO
TR N R ARKOMMEL, -2 VK (Cucalyplugsansldulonsis) €. —RR L
Ly ¥ A (red gum) « Y=L (river gu) « Vo FYN—¥ L (rad
river gun) T - 7,
m%aﬁﬁmu\&mMG%%\¥uMﬁﬁmﬂ%\wm%mwmeM&ubd

1@%A by 4,300ral? OBIEMME 61k, - OFIILE, 000ral CHXAKT L
T,

2. &% (Economics)’ ,
RN LTS R AR OB AT BN L v A T, AR
TN (PBIP R O R DRV & WRENIOHIRES S0 3) F4 ) 4
o0 Olaha Sarskhon, Roi-et, Yesothon, Si Sakeb) THFEXhik,

2h¥noihc i o WE ol &Ry eh 320 Ja LT iltfatbo2656
Thok, BHO STV a2 | OWHEY ORK. 887300 W LG B34
Y BRRAER DA A 5. Coliife i SRR HAKARN
MBI D22 b 8T L0k,
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8. LHFRIR (Lond Use) |

AR RO & Lok Toolih AR VPR & Nl o wl i S ©
AN L&k, APMER. WHERAGET L ed v X5 RN B kiR i
A ke flBoTe 39 17 OMM (AL, NI, TP s
ENENOHEHI G, AREROIKMIL L LB n e, ARl 2 X { maoRIfR
e—h YJE (Quoalyptus Cemaldulensis) EHLX. MMMAGRE e, WINOE
BA Bk, Agroforestryd L T, BEHHINIZIE,. g 2B L. HBHE
B poat 2o, kDREEREHSARAL bk,

JAo VW a Y= 2 FAGRT I IR, A, ENBDIh. 2
Bl s eRIEL A — B8 sk,

4. & (Soolology)

VW7 n Y =2 bk, BB BCERR T 31 % o €L LG o b o Xk
WO RREEH N Lk, PW Ve 2 T OR{T &N NG ERB AR
WLTloH AT aod, BUANRBEHI Y, HL2 L oWMNe bR
i, BLTR, BHOBRSERL» o, WML TORMENE. 2hei
CRE. IR oxatuileMoridas LAY, TOEMNE. BRI
W B EREOMB & (5 QMW L~y LM BIBONIR Z ORI 5 O
BB OrERVMTILTH ok,

B Lo TR, B Ll &k o O BREHT SHAFREVBOND -
A BN (IO A BRI R L,
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6. ¥MW (Utilizatlon)

& OBMOEM . 2 ~4 Y (Rucalyptus cansldulenaie) ASNMEIE QA
Rk b, WK ELToRMBA ORI EARE S 22 5T - 2. MAD, 5
SR N, BIZ B B R Ly,
RO

1. ¥tk

2. HIXEY v F2x v

8. MR

4, FuA/DNER o)E

b, thmiE. Wi
6. MRMA
T. %W (Fu—y v
8. ETIM
8, Fo7H@
C10, M ony
4&ﬂbkﬂ#bm*ﬂu\wa%%am&akw\HME%\%NMIT$ca
M. KPFEHMS s bk THE DS, MWD Fv-= v/ BN
e BREBKINTOoMWE FEEL o B T<ETH S,
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©@ Community Forestry Project (/- ) — {88/ FAO
A : 19804 ~

Jud s boBEMIE,

(1) FERH. fH, KM/ HEHM, 2o 2XOREPEELNMSE LI LT LIHEHEA
FAESEHEL, ERUENHFOMBHESORKAYLEELBELRESY S,

(2) MENBORWHBRHE AT FLHAXEERS YL L VRHMBERETNT 5,
(3) ERLEF oMl &£ £ MEENICENK - EHREECSNs Y, BFOHRMKBRE2E
KERT2LOEHT 2,

(4) BB Z» T I KEHEZRET 2.

choeo7oz2 PEAMRYAROHERLELTLUTORHAEM T2 LIRS,

(1) EFfLUENFOININBSIUEEOREAHBKRAEL o MRHELBTT 2,

(2) HEERCIAZ2HREDHRANY - 25 EMICHELBE S 27 ACERL TR,
3) REORHUEROEFEZGEN Y - v EBWARCERL., HHFEEL+USB L. WM
2B ARERBLER S,

(4) SHREBEEREBEMSE., KANESERA T2 LI LRMRMFCBY 2EEREER
NP —-VHEEET S,

tROT7aY 27 FEMEZRT T AL, BHRBHNIC R R EARI (CFAD: Communi
ty Forestry and Afforestation Division) #Z{ZE L. TOTIKE2DWEBNTINS,
FRL2T70V b OMMEBERLUTOMBEY Ths,
(1) 3405MONYF oy PEHBIUGSrFOEYEBEMOREGLEE,
(2) 2E3405MICBT2H12Fhad NV F v v SR OER.
(3) BRITFERAHD> 5H0TFhad N v F o v FMRIEMOBRF L BE,
(4) MHEEESLREMICHR TA200 I0FEOHAREE /BN S LTI5Ta0Y R
NI RORFELER.

74— VKRB ARTEETDRPRBMLARILTCEHCAMS T 2 2 N Bty y—¢&
D, TOTOMAEKBIC Y b ~5 %%, Village Panchayat #IGHE®L TK
5.
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@ Establishment of Fuelwood Plantations (V<Y 7) —UNSO
S HENIM - 19855~

Yy U THROMERMUEHEREN TH S, MagadishiT OB &, KB (L 300-400kn
DEFEOVMFEINTN D SO& D 4 ATE U E T O 35 AR I A e
faAPTTVWLIHEEERLT, VU PHAGUINSOCHFRAER 70V 22 b HBO LY
ORAMNHEAFEET DL OEML 12,

Juv =2 OEMIE,

() EAF 422, X293, ALA, AAKF, 307~ LOZBHOHRMEL
i e ¥ 1 8 DF R ARG & T,

(2) KREERER - B0 M AL

THF 4 at. ANAH, EHOEME R EBEHZ20008E £ T2 400FmiET 3
LOLESNL, ATHMBEANE T2 REHBOB AL L2 EREHEEEKLL, R
ET2BKOBENE, ABEKEDHOBRAN. MEAMDHAEBHCHEATLIZLICEDR
HEEOHMEE 222, BHERKEBAOEN 2L LTHRbof2ARTTOY =
s rAEEIIABTTNS,

(1) MEMERARIC L2 HREKER (B—XKEHX)

(2) BB ARIERIC 2R EE (BKER)

(3) METABROYUBRBEICL2FRHLEE (BZXKEX)
(4) MM PO S FHRKEM (FMKEER)
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¥t B bR A BE 77 3\

iie i 38 15 1L {5 T K KR I 1] 3 Ak

¥ Bt 20m®/ha 14m?*“ha 2.5m*/ha fm3ha

FINHEEE 400Fm* %

182 1= 8 @& B 20F ha 30F ha 160 Fha 70°Fha
%1% B B & 5 1 54 4 0 fE 1 54
B EGEFEE 1990 2000 2025 ' 2000
hadp 72 h @ERRHE uss2, 500 US$500 ussioo Uss$1, 250
HEEICBIT S 25% 10% 35% 30%
B =7 — (L00Fm*/ &) (40Fm3/ £) (140 Fm3/ ) (120 Fn2/ £ )
2000 £ T

18 FR T A 5 Fha . 3 Fha 60-Fha 20Fha
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@ Establishment of Fuelwood Plantation (X ¥4t 7) —UNSO
gpi A0 1986%E ~ 19924F (6 £RfH])

suy .2 b EMEN

FACTORERBBERL LT ZTORBAEHRMICEKFL TS, ARE/BRE
ROXZRAINF-BERRMICLDARERET AL 2#EERMEBBECTATHWS, IF
ACTICBFAWRMAELEBHLEL. HRM LM 2% mE T 2EEHKEIX Forestry and Wi
ldlife consercation and Development Authority {FAWCDA) BEFEL TV A A, HH10
EMichiey. REABBEREARM£BRT 2400010 1. 4Hha0BRA2ETTAC
CHERERPHBEELLTWS., ATV b TRBCHERHEAENENLAHED
AMBICBWTHERENEZRITTHCLELTVWS, HTOP b BNTIE, B
W/ﬁﬂﬁﬁﬁ&ﬁﬁﬁ%i&?é@ﬁ&%f.W%&WU&“EEJXBE;D.ﬁﬁ
fth &2 T EFGEBCET 2MEERPRTHERATSAMATCE 2MBEHCSEE X
Do

Jad 2 bEEE

RANBROMERD. « Y7L, BIZH)CEMOFRMRBMIC &L D 19928 ITHY
AHMEEFREEMANE I €S, HHRICLIVLIE - kKEFORELX I Z2—F. MHiD
LXEBHE, MEEHHHERKCENS Y, BRAEBORL L L LILHSBFEN LMK
TELEE» S,

Zov =2 b iE)

B AkE . Dira Dawa IR AIIC L nlE. G AEMTI2,290haD MR ERETT A L
k., NRFORNBOHFRMBELZTIIALEILTELOTH S,

Piantation Target lin hectares)

Year

Total 1 2 3 4 5 6
Dire Dawa 12,290 - 1,290 2,750 2,750 2,750 2,750
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.
i

[P

sk, 4 v 720%HIcELTE. FMNELTHRET 2 EHMBE2ER/BiiyreZ ekl

HETHICAHAH O EREREEITE I
Do

Seedling Production

Project year

Ma, fifRicsnTtlRU TR o T

2 3 q i b Total
Planting target (ha) 1,290 2,750 2,750 2,750 2,750 12,290
Plants required
(in millians) 2.1 4.47 4.47 4.47 4.47 19,98

%

THM., ERMAICEET 11 0OXRBEBETLSHTLEE L TW S,

EMUA TR, To2CAHEH - 7 -V - BROEBEREBL. BABERLECSEY
o FLTUTzZbMMBELT, WHH-BEM-7aY:2 A2y 7TABEELER

EHIETIC B

HAZTERE®HBETHR (—4w ;) % Dire DavalliFICO2W T E & O LD ELITI

o
Units/ Units/ Work/days
ACTIVITY Unit ha Work/day per ha
Nursery
1. Ground Preparation PERMANENT LABOUR
2. Preparation potting beds PERMANENT LABOUR
3. Direct seed sowing No. 1550 300 51/
4. Filling pots No. 1650 150 101/
5. Reseeding No. 150 300 0.52/
6. Shading PERMANENT LABOUR
7. MWatering PERMANENT LABOUR
8. Transport to Site PERMANENT LABOUR
Establishment
1. Land cleaning, m® 10,000 500 20

marking and pegging
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Termite destruction
Spoti preparation
Pitting

Planting

[=p] [Sa) = [#X) [y
- - - . .

beating up 15%

Tending
1. First weeding, spot
cultivate and mulch
2. Second weeding, etc.

3. Spot maintenance 20%

Protection
Site guards

(two shifts)

Ha
1E:
No.
No.
No.

No.

50 ha

1,283
1,283
1,283

192

10,000

10,000

257

1/
2/. 10% germination failure rate.
3/. Triangular planting.
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20
24
50
40

150

150
20

. Includes 15% beating up, 5% culls and 5% failure rate.

643/
543/
263/

67

67
13



A il e B T o T B A o Al A BT ER A S & D B M o Wb T A& IR U i 3
TORFBRELET S FHIIO>NT

ek M AT 70000ha (?2) ONY I NV H VY ACHATALERMEREZRALbOLY
bLhad, YAOWKELR., MHANORFREMA., A2 ELMO., WO TICsY
ANMES, LBHEAOBRSHOHNMAERT T IOERELT -2 80O TICTRE
PAEYOREFRELANSHRRDIEZT S,

Wi — 7 =B IEOBOL M EEL DD LEMICODNTHRXD &,

(1) JMNoRBEMBBHORERILP>VT

Ny INHTAIHRATHELTROMES~TRERET 2 £ &2 O3,
10000ha Rt DHi KA 2. CORBOZMTE., FEMIFO AL 1000050
tTHH. EXF M MA60m KiFE2ne LT, EHWELHL 10nOHETHIDIZ LR
%D

COFHRAMBSE S LHICEMEDL. ranvoweteEthaoin, i
GRTERY T HMORECHB LTROKKEOMNKCHAE Y 2LEMXLHD., TOLDE
HERORB LAHI»EOE20M8EETH L,

CTHLTHE- LR LIOHNDREBT T2, REKABRS BICHENEN THR T 2L
LTHDE 2O TR RE. NIMxHI8xERRENEx X TCH2»5
50x2x2/0.05-0.025x1/2=50x2x80x1/2=4000(m*) C. ¥14, 00O m?®* THd. Cch*7
DORFICHELLELTHZ28, 000m? OTHHNMFHRREIZ BNy ¥ N2 il
UDiEﬂ‘iu’EkEtfﬁ’g‘fAd)#ﬁﬁ’&iﬁ«siUlié:0)!{.:.‘(‘3525é:'g“:ht:rz8‘ 000m?* EHEnNA
ERMEBEARNEILTNT S, HBPLXLRTEbAhZ E T HIEHER RS
Wb,

WIFHIKLTHLRIIICEXLHEREZNBI U2 ECHkIBoaMmtE LT 15, ML
OEEFANBEBEETL A 2EEL LIETROBRKOBELHASHUYNULETHS,
(2) MSALTIEMICH>NT

FRULCBARLEIHILCEITHROBAKTR I » 20D KE L. BARRHG BEUY 50 UK H
THRRKEDLOTHS. HiMNECOHEOMBTUH2Y2 ) - HiETHE. R
KWHHY ACHMNARESE Y AFTOMELH AL, BT 2 ) - b ERE LRI
AT

ARG TLETZTAoN LV EELWD, HHE2nTHREMLEOAS B AIES &
THIEHMMITRES VAN, EEL2FRCLEE T2, BHOARHMLEHMN T LK
HHENHIEFISN D,

BREWMCTIESEL THHOMENLHabY e T2 TIAUNMEILILICK S,
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Wy AMB L LFME T AFOMICHE RO SR TEALTENERTH S,
R HBRLBEDRENEHHR R VLD AT ORNABR S B LMY LilE
HBY6RV.  FLHENELTTEMLULEL CLHERMDRESEDMHERKR LN
Fuelbhbihbd.

% % SCHA

HBFFF 2 I G B BT R AR (AR EFA)
M6 0ES F
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VL LA YT AR



(Mg VL [0V o7 0 O b B D S I S i)
1 . Acacia mangium® K #& W BT Wi 3%

(1) SAFODA* L & UTIEMU TWA Acacia mangium i3 ARZEL . SHMTY L

CKBRETSEL WKWK T ECRAEHLTVWD., TaUxs b4
T OUBRIB2EE 4 F 8 F1 DLk 0 S M0 T K R A HE B 48 1 T B L T W 2 1 T
W& SEM. iﬁfk‘i‘i’&ﬁ/ufiiﬁf&a)#ﬁﬂﬂﬂff’ﬁilﬂ’@’b"}'n9’:7 b A AR
MEFZAONDRKMEHMAMWBEIIKLL TWD, % EHEIES A LI &
méhhﬂﬂmﬁmrb.me&aMﬁ®m<M%§Hhmmmm@a%ﬁi
HHOKLHHEILT WS,

CNSDIEH,S. Acacia mangiumid KIKWH 2 L 2 B MG R 5B 9 T 5
SEHAGND. TUTCETOHWGROMRBCED . MERIZ LD 2 0ME K
BB T 2200 T, SEIEORBORIIIZLD. BHRAORATHD
BOWMA ). KOERUHLZ Y NREEh, SRAOREM L LEATHS.
TORD, HTOY =22 P EUVTORFBROETE UTARMIZIRO MG TE
THbd.

(2) (1} AR U Tz & DiC. Acacia mangium® K 4K 4 HES 1Ly K 5578 H 50 14 45 96 M o 5

MLTBY, 79927 b YA FTOHBTIE. KANB T — P10 5358 o 43
Bont, thB#RBMTtRrAEhbozc b LT, BLETMSRANIE L
SEoPOPMERTITIRFLLOLDEEZTWS, LU AN SSAFODAT I
ARECARLAPAR LRI TESY, YO EMNPENRB AP Mz T 248
BHd,
MM EORBRPABRRTH A2, TONENRIR TR, COLBLZLO
DOBEMNIZHEELLVWEFZA TS, FITCORISVWT, HARBRHNE
BEMBZULE D, ELHBHE, EBRBELESWTHERWRER RN,
F . Acacia mangiumit & £ &0, M AP ir L2HHAT/WAERAEELLT
WEHEKIZDWT., TOHTORYF - KIROEMECBHOEH PR, WIT LR
MENRAEFRERE (BB REPOLD) 20 TORY - BE - VES
BHOhTHBE LU TREHLTWREE W,

2. W %Y
(1) 70U 22 b TEYMISAFODAORB 26542, Ba— 2 (G RKEEEORE
THBEARYHEHOMTHE) . Co-2 (MEREOFPRCHBERORTE
HE) DA -X (EXRHOY -5 -) O3 20V ALOEFHENE TR
LT o T WA, SAFODAIZ19TOSERTENI LN, § Tz 2 Fhalll LoiEHE
M, EHREROTITOEHNGETHERIhTWIRY., HAHBREREL
HHLDOBHLHDT, ARHENERELL>RRLOD, AV VI -N-F, 7
YAV RHRTAMIEROBRE. LENESIERLTVWO TN E
FATWSE, ULaLUMNoAROREENBNCTABI EVWHIEBSEW

THH. ThBTNLAREHNE LT, SAFODAD Y REBEERXWIETWAE &
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5THhsd, HEMUTEREELHSELAT 200, BA - 2BTFOLKLARN

TABREERTRORTRITZEDTVES, COIILRAOTMMBERART

LAaBWEETLOMBI 2L EbO 3, )

YTOYxs Tk, WRRTIBEETHSEC 2~ ZDIMEEPLI, DBMIT

HEABTTL2EVWIRBEIADET., POEORIEL DI LN ATKEY 3

EAIZLRWEEATWS, Tk, COABIBETOIY27 b TLHAY T

=7 FOEBICREBELTL20TCRnwprEBbNh 3,

() OMEIE., MMNSFHSMTRERCULINGECHN T 2 ERMEL2L L2 b
DTHEB, YVAVTONEAFEALILTHLDTIRAL., HEDQFTCHRM
EHERITRERN A LOBHSE#{NTL2Lb0THAL.,. HTF. MHa-ReLTOE
D=~A, EDLIBAB. BMTL- T, COLI LT TP EMETZI L
WMHRHTHIPIZHO>NWTER, FREFASHNDERKICLEEF> TS,
ChoolMEIEHLT, BEMIHOB Lo AN TCORTRIEBONH »2%
LT, ROBIZHYWTZTMERWREE RV,

Q BE. F2-ALLHEHFBOZIHFE2EMULABTLL->TWE N, 5B
D ZABEBNBERZPLELEAY S 2F A%, DI~ Ak EHEHUEE N
XETBERAPLLLEAY F2 57 ACBELRAANLIWTRZWDLEELT
WaH, HIEHE - FEFEEYOL IR LOBHRNTH 2 h.

@ TF¥APE, 9227 EERL. ThEHEATA2 8L TWAHHRNT
b5,

Q@ LEOFEEIEALTIAL. BHEHEWRL . @SV,
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(&) - o s kb b g ot ok e e
VI, D2 Lo 7« A rCR SRR 4 067 IR 8 30 40 5 ]

1. Acacia mangiumd) K 3K T B i %

A.mangium ORI OBED G LI LW (1969FERR?) O XM P RN LA THaH
HEa s auricul iformisO XHE T, # 2R L 2B EHIEILALVWELTEY,
Chlk, HERBAREOLS, MATBEHTELVLLOELRBALTWVS. FHi% A au-
riculiformis®EHRHOHAIEM <, HRKEEHS L L, KIRKELL YA H5DT L)
Wi Ao h 28, IMKEATLEILITH S,

EHLOEMNSOMPILHHLH A, WAKPHHOTE L, ML -> TR0 RN

fExn, BHELLANZHPHLIVWEBRBRTIELEH2EWY . Z20&Kk M- ol
LEHNZ, TABROHKNATFEELRTCRI OEMEENLZRFEILILEINTEY., A

mangium OHEIC L., BROBBICL L0, BLEOBHEBHIEFTATLINLES D,
(AEBAESTE (B) 220V TOaA Y FEERELUT)
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pcacia mangium QMBI LW (L) woHnT

BHIBOBHKZOETOVREMEPLEUARRBNAL. PRELTLEL TE TN,
2 DEENZOWTH, ERBE-EOLEVWLOH., Lk S TFRIESESSHHL0OHE D
9‘}63’1259 :\.‘H'(l\f:," uL.L/T"UJ-(‘F'ﬁurO)Z\!L_L/‘CEELJ(I\‘,

1. Btk o M)
I-1 i
(2) EF2FRLDHD. HEEMODERIBDIEMUACOLHRIRETCLENREFY
Pholnelbhds, " Foiflflit (B TssKa" . e 1
KREDKBRCE-> THERINZOBEB T, KHEOMDO TE S A DS
Hoh. File.o " WHCSLHANT 3. Yoo TsREURxA
ET L0, COHLOLRELLIPETTHD.
(3) MEREZTWIL LRI Y, RMBORBEHTIE I 2408 KD
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F1i% o 555 2 7 OB IR I T DB BRI 2 W TR B H - o Cid
WgNsEd A REBL e AHEE, T A, INEIRIE, BIBIRML (RERIRE,
fHiFofitE, KEIRIE, LBERIE, T ofb) F2HHEREL TR RERS
B, FHIERIICHIS MWD E L CRIEROAEEMRNEL Sh 5
R, COHEREBNSSH2BEORERE S F TN D OIFHZEIET 3 S
AW EFROBRIRAEEBCOWTOHNRKERNECH S, LOLENRST 7Y%
OEIE 2 WCOERBER 7 P70 FNRIKRLTH LR W & XA
JETHD, BITMEERE LTOWEEE DS 5 SHREHE LTORS R
PEEMWITE LW, AR EZ GRS I 5 2 5HEEC i EIE I &3 3 ding
B EDARMERTH O T OEAEN S OBV S KM TR AL &
TORBMRIBZZ WAL TCE->TCLR VD LIETH B,

COMEN SBABBHELIFEE TR, FELTHSROBE O
PRHOWTHBRERZZEFEWIEETTRABE W,

| ErIgg & (K - E ok duiac

g (FFED) SEMBHIc z oo Fnds T hild Mo+ 7
)] CHAHAEZABRET. TOMLRBEENLETFTYVEINSHNAET S
EHALCEZENTEO T+ 7Y HERRVWFRMRICHBEENTH 5,

WEEGE Z DI E W ERRT LS S THWAE EEbRTWB AN
ZTORHEmRAICRAEE T RE#Eo LV (HE) Tdh - THINE ORI
FREELEWELLZRATH 2PRBETE LB AALRERKKT bihite
ant, Yeissameizen& W o 2B RT L S o i EIBNMNIC I F LB A ARZ W,
BRI R N T02 b0 SFHR L AfESHEEE L » T3
M LT oL FEHEA K ETH B,

iR ~7- & D IC G EHEME (Isoplera, iso=3F L W, plera=@#l) ZJE L
ME@MEEL W, CHAREHE EIFERBMCTMRAIE S 4 HONi#H &%l %
PR > CO S U STREDOTHRB A RTG K HA N ETRC TG 226 ¢ & (XHIHY
H B, MR Ea & E R CAMTIEEERIRC < ] DFEREEZ LW,

Chid Ligie (NEE) cha0 SNt v XS CBERNE Y
RHDOHZ TN D -~ THTHADOHIBITTIT LRI E & Bz BB L
TROMI EHN, WO 1 HXik 1. 2H/NE T OHHFH < &
NCTWhwad T#IE] 2L, MEEE 1 HFES [{] 0FEEZLTWESE
Do bEMEN S
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R T S IR LR DT TR £ b oMt & 7
BAELIEANIEARTC, JE% DB TR, RS OMB ML L & 1 5 A%
TORMETTD T &M, BTN, Y, E, KRR B At A
T A ERMOBT B IBHE €3S R S O 3 YNFH. RXRANF
m%g<®@m®$®~%®6Ti(W%hfh%iﬁﬁﬂﬁ%?ﬁ%ﬁ\E
%?ﬁéwmmﬁﬁtﬁiﬁ%ﬁéMMﬁ%f$%o%ﬁ%ﬁinwm@g@
Hﬁm@ﬁ%&%flHﬁﬁ%ﬁ%ﬁﬁbt@t%L%@ﬁf@ﬁ%j#ju
o DHACDBER CHRME R U e & &0 SIS » 72 & bW £ %,

THAMESEIE LS 2 L5107 - Y ANE L ARS o 2 BB 1L o +
7V A B AV R SR 0 WG 00 C R DA SR B %
T DI MBSO M S & 5 218000 » 2005, BMEMBI R . R fif 4o 2t
EHEDRIR L I3 0 {BO MR S b 18 ML 5 4 2 0 22 [FA: 1E A 4
CEIE C Dbl % 78 & HAOBRHEEIGCRB LT 2305 3,

S TREES B S REE A B UIRLEL BIAE 0B LA EIO TR - B M
MADORRE NV — 2 v (L) NOREBEUBIKEFELTCWA L, AT h
N OF RSB MR R R — 2 v b b o SO Lic S
FHIHIIEEES CERLETH B, 53 L GENB AR WAL
VI, IG5 8 0 C & Jhlid 2 SAD 18 i WSS 0 4 & B chXio
B8 & W o 7o B AT OB O ] ¢ Qi Bl L 4 B M L CRIBLE 0 % b
HEHROHH L EEXD, HERHIKWEIREZS LI DECE b1
BOGHHE E VD TR L D NI ALB O 2 OMALI T VELZ b -
TWBELFEALD,

U LRI BN & U OS5 0 YR S B SO0 e o 2 b (i
FREGECRIVERAEY BB TR NI F YT CH D) SRS IR AN
E{ORMOBRICEOERCAN T2 B L, M tEtok >
RGBS OB CAIET B L IR LM TLH 3 E D ELSATV S,
CHBEFTICINTE SIEEDRPKIEA > TIT-> LFREDEZ LN B,

I FEXE & 5370

BRI 2 30 0Mil LoMAY B oD TRICABEhTwa, HiF
CCCRIEOERBRERELENFERICI 20 TCHET 5,

I &b vorvy (Friyer) B Kaslotermilidae

7272 1 B Mastolermes darwinensis WA — 2 + 3 U 7 it oA G I 5
HLCWBE, CORiEMOMIR, LHMBOFE, LAEHWERE, RS TS
Ty EENAELLEAMO T T VEHOMRE L THETHY T+
IS S FRER I =LKL CE ORELEEL LA R 5
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D7 ORBEMBERTH S,
2. v4EYa7YH Kalotermitidae
L 4 Bl TKaloternitidae®DKalo(F Y ¥ + 3% kalos=3€ L W) itk
5o WKMEHAN M R BT o = — /b s CINT L A8l o
ISP IES T EE LR ORI FARO X3 BRREH T THEELED,
— Al D G X SEARITEG ORISR - MR TG B IC IR LR < 5
WIRIE DM T b EE K 2 O THMBEY (drywood termite) EMEEN TV 3,
CORREKEZO{boHI /oW L TR E 223 RUFEMtoEd & LT
EY (1> 2o A
3. 447 UE Termopsidae
COBERED a2y AT v YEE ] 52O llodotermitidaed LT
WHFELH B, A4 207 Y ERPERAKOHMBOTIDERDL LN, WY
Nbae=—@J/hE N0k &R T, Frrlodi%2 T4 5 & b
W,
CORMBE4EMB TSRS, £D I Blrolermilinae®@A 7 7 Y A iy
HmT2MI0HERHEE S 2L BWAERREVWEEILNS,
4. YauwhsvyeryYl lHodotermitidae
Yauhy BIEOERCTAYOREELE, COMBIRELCHFEMLE
7L CERRATAEZ T OEZ M L T4 2 H S 0 NI Chave
ster ternite) DEMBH 5, TDLHE L OHFEORIFBILLTVWEIRI O
TEHNPNEVWEXRGHFEFHLTWS, BREIDES » THMNOTLEHEEY, ao=
—NFET S ST ERAMCILKY 2, SEAT 7Y b Sl ot
Nt 5,
5 3Iv#Hvy5vyor7 UM Rhinotermitidae
VA Y OB T 1 Mo RIS RIE D S i 5 KRR Rl
T ARG B, —ARichdc A fE 2z o el HE; (subterranean
termite) EWFE M, S Sl 2R L ClEBYEMEST 5 2 LIRE VIS,
HERDOGWHPRHEARDIICBE{EL &b dh B, KOKERB AN
L RS THLREHR. BRI bNHT 5,
COMBIEBEAKRE TERCSBaN 28RO 3R T 7Y Hichfid
%4
Coptotermitinaeld 1 & Coptotermes/ S5 8 7 ¥ 7 &yt { B ic
WL, HEONKENIZEN AL =207 Y (Coptotermes formosanus SHIRAK!)
OEIC IO WHREZH LILHBOMKEH+, BoME LB FERLTWES,
1xve7 Y RERCLEROBRCH 208 5F, ABNRAMELT
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 NTAL KD SIHIET 7Y N CLEF v~ DuL Yy AL, BT T Y
NDr =739V, T2XDEVSNCHLRAISNDIGEELEITCWS & &0
HEhTWb,

Psammotermitinaeld 2B D/NSRUBC 1 IBA T 7V hdh b4 ¥ KO
AT B,

Rhinolermitinacl G BN SR AP P KEVWIMCI VY F v 5DHIL DR
DN L B0 WM RKBENYD 2 WD kA4 2,

6 sa¥F Vo rv UM Serritermitinae

FAEO KRB HE TR RN ERT 2D CIOERH B, 75 Y aic | K
BROENZOBTT 7 ) HITEEECECH 3,

7 a7 UK Termilidae

PEED 2,73, 120/, | 5008 LofzatRkbE s CH B,
IR BB b L TELLH T oM ZET R ( Higher termite)
EMEDbD 6 B & —HE L€ FHEEg (Lower termite) EFERZ ERNEH B,

G R o #ar i 046 Ll LUIB I s Ea L v, 9 2 A E i
AlECRRNE e 7 URZE 5 &MV,

Z DMt Aniternitinae, Termilinae, Macrotermitinae, Nasulitermilinae®
AR i CcEl, Bl (197 2) Aniternitinac® 1 8% FolE
P78 BEEH N S Termitinaeic BB L, b 22 L ORIl S Apicolermilinaed
L7,

Macrotermitinae (# /o v o7 YHiR) 7 7V #Z P 7 Y7 % ChH
%Rl 4/ 0 (TermilomycesB) 355§ 245 RESET 2 H4 5, %6
LM oEPeHh oMol 3~ 1 0 enkRE O FFEHIRES AXH O FEE

(fungus comb) ZICIED /o &EEE L Co Xl sEE Lt ~
2 an® [F{LERIR DN D+ 7 2 2R RBUEENRS 5. Zic 285 0 KB kg
ORFUIKE CHENS &V,

Apicotermitinae (77 b > 7 Dilikt) RATROBH CHHAHER TR
% bR VWEKE L, HoTCVARTELEORFRKCHVOTT I LD
B B

Nasulitermitinae(F ¥ & > a7 Villikl) K7 A Y A2 EWM7T 27 ¢orit
BRHEA A T, RO RE LM LA e 4 50TLO
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