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FLEPENE & MREKE & ORI,
KR FEH A 0 VLT T T E T T PP T —169

77 V)b : Commercial. Potential. Non-commercial DIXAMZ &k 37 </ v HEMKD
Rt DE R R E AT

FIRIR  APEREA F 72 D8 (D erveernvrorreinriinie it sti e stee sttt et e sttt et et be et e eaee v seee e I —175
Neotropics, Asia, AfricaZzsdZRIChilE (B . HiMks 1 7BIOPA 1,

N

PINACEAE (= VEP)

Pinus caribaea (AW ETZY) , P oocarpa (A —FIr82)) seereeiiniiiiinnin. I—177
4K

Pinus caribaea var, hondurensis (F1V) E 7 7)) cooervrmniiiiiiiiiiiiii., 1 —181
RL=v7

Pinus caribaea var. hondurensis (77 Y E"}?'?‘Y) ................................................... T —183
74

Prous caribaea var, hondurensis (1Y E T 20) revtriviiiiiiiiiiiiiniiiiiennn 1—185
A—=AMZUT

Pinus caribaea var. hondurensis (71) EF 2 ) cerccerrrraninnniereiiiiiiiienennieiiiiin, 1 —187
Tg V=

Pinus caribaea var. hondurensis (1Y) EF 2 ) «orereerrvannreriiiemiiiiiiianeeriiniiiis I—189
T4V

Pinus caribaea (HY E‘T‘?‘Y) ........................................................................... T —195
Vv AN

Pinus caribaea var. hondurensis (7 BT ) coeerrrrreeeremmimiiiiiinnniiein I —197
WES S

Prnus caribaea (1) E T2 ) coeeereeeiitiitiiiiiietiiiii e 1 —200
AYF L

Pinus caribaea var. hondurensis (f] ) [:“7—7~y> ................................................... T —201
ZEEE [TIVIN, P T, VA h, PYZF=FbRa, wb—v7]

Pinus /{ESI'}’Z) <7l7 :y'?:?\y) ................................................................................. T —-202

L=y 7 (27V)



IDj]]US /{651}/3 (7'7 :/77‘y> ................................................................................. I _203
740V

Pinus kesiya (F13/ T 007 ) oot e 1 —208
T4 )EY

Pinus kesiya  (F13/ T 70 7)) srrerreetiiiiiiiiiiiii i e I —209
T4 UEY

Pinus kesipa (T T 00 serreeemeiiiiiii i i a e I-211
T4

Pius kesiya (F13/ T ) teverermniiiiiiiiii i e e e I -212
FAT YT

Pinus kesiya (F1 3T 0 7)) rerereariiiiiiiiiiiiiiiiiir i e I —218
FoET

Pinus kesi1ya (73 T 207 ) weerrrtttiminiiiiiiiiiiiiiiii i 1-214
75V

Pinus 117i0ttii (RT3 a7 ) cereermrinniiiiiiiiicieiieirir e eas 1-215
Iy

Pinus el17i0ttii (R T 2w 3/ a7 %)) cererreiniiiiiiitiiiiniie e e ce s 1 —-217
77

Pinus €1170ttii (AT 3/ a2 ) corerreteriottiiiiiiiiiiiiiiiei e aenes 1-218
AP

Pinus luchuensts (1) w3 2 ™7 ) terereermmiimniiiiiiin et eeen e I —220
a5

Pinus luchuensis (V) 223 2t %) coeremiriiiiiiiiiiiii 1 —224
E1C)

Pinus luchuensis () 273 2172 7)) corveriiiiiiiiiiiiiii s 1 —227
=Y

Pinus massoniana (T AT VT, BEI) e, 1 —-234
HEERS

Pinus merkusit (A IV S/ 7)) coverrriiiiiiiiiiii e I —248
A RRvT

Pinus merkusii — (R IV 3/ %)) coreeeemriiiiiiiiiiiiiii i e 1 —250
AV RRUT

Pinus merkusii — (A IV /2 00) coveeriitiiiiiiiiii e I —9253
AV RKRVT

Pinus merkusii — (R IV T2 ) oot I —254
A

Praus merkusii (AU S/ revrrriemniiiiiiiiii i 1 —255
g4



PjIIUS pa[u]a ......................................................................................................... I _256
br=7

PUNUS PALULG++++++reverrennnnnssnnseies ettt ettt r ettt st I —258
=7

PUIUS DALULG +++++ssrreenennnrees ettt ettt ettt sttt e r st sttt st e ee I —260
7774

PEIUS PALULG+everrrseeesesssnnstntte et ittt 1 —262
A0 e

PUIUS PALULG+++wveveneenenennnnnsmnensast ettt ettt sttt ettt 1 —263
LA

PUIUS PALUTG ++++++vwevreeernnnsseemmnetuntietiitiiiititiiii sttt e I —265
SEE (9HE. YU T. TSV AU R]

Prnus 00carpa (FE—77)L232 ) ceeeeermtininiiiiiiiiiii I —266
739N

Pinus 00carpa (A —71JL78200) ereeeiiii s I —267
=70 ) R

Pinus roxburghii — (T 7)) ceeeerrtnmminnnetiieietin ettt 1 —268
4K

Pinus roxburghis (BT ) rerrrrrrimiiii s e 1 -273
INFR 7

PUIIS SPD. v+t ereesnnsssensennnnmnesttttt ettt et et et e bbb s st s e ettt sttt s et e e e 1-278

75 V)

TAXODIACEAE (X FH})

Cunninghamia lanceolata (™ TrIH L) e I —280
rhEERE

Cryptomeria japonica  (RFF) +eveeeeereersrermmnmntttiiitiiiiitittire et I —292
AV R

Cryptomeria J1aponica — (CRTE) seeeeesrmrrrimermiiiiii I —294
AN

Cryptomeria Japonica —(RFF) wrreesessrrrrecermeniiiii I —295
EEN

Cryptomer 12 Japonica — (CRIF) wrrresssasereerttriiininiiiiii I —296
=1

Cryptomer ia 1aponica — (CRFE) ceereerrrrriiiimii 1 —301
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CUPRESSACEAE (E / F#)

Cupressus lusitanica (AFTH yqj—/(j’[/x) ...................................................... T —303
=7

CUﬂ/'ESSUS /US]tc?/]iCc? <)( -:Ff/j] ‘/—{jﬂ/}’ 7°[/X) ...................................................... I _305
AT

Cupressus lusitanica (AFvH ‘/"j“’f'fl/X) ...................................................... I —306
aovEY

Cupressus Jusitanica ()( YA 7°l/X) ...................................................... I —308

SHEHE (779N, X2 XLT, F14Y 2 7T]

ARAUCARIACEAE (>3 XFH}),

Agat/zis Joranthifolia (777“7‘—,{ R, =5 3—)) ;‘:_) ....................................... I —309
A2 RRTT
Agal/zis SPP. (777“»3‘«,{ X) ................................................................................. T-311

ZEHE [vLV—VT7 (YY), 41V FRYT, VXX, 14—, RTT7m—F=
T, YAEy, T4—=I—, Za—HhUK=ZF, A—X L 5UT, TibxA, 41K, &
TIVH, Za—= TV I—=XE OXX7YHinE) , =7, )by a]

Araucarias cunninghami 1 (7_7°,{’/( D TR R R P PPN T —317
ZEEE (XTTZa—F=27, E—Y vy X]

Araucarias angustifolia (I35 F- ) crerrrermmiiiiiiiiiiiii 1 —319
77V

Araucaria hunsteinii (T 2 F =R ) crvencemmnii e I —321
Za—F7



=] R
829 (RESALK. SEHERUVTE
CASUARINACEAE (EZ 7w F V%D
Casuarina equjsetjfojja (]\:‘:-Tj:\’—‘a 1 _117) ......................................................... o —37

AU F

SALICACEAE (¥ +F)

JDOPU]US dEI[OjdES ................................................................................................ ]I_Bg
A

/DO,DU]US Hlbrld ...................................................................................................... ]I_.41
IREZY

PROTEACEAE (P EHVF)
Grevillea pteridifolia (Syn. G banksii 7527 ZNT T ) F) crereeraercrneacnnninnn I -47
A4 F

DIPTEROCARPACEAE (7 % /A +§})

ﬂ]ﬂ[é’fOCﬂprS bﬁl/d]] (711/4 :/7)[/> .................................................................. ]I._48
<wlb—=v7

S/]Ofé’ﬁ I”ObUSfﬂ (—ij‘_..}[/) .................................................................................... H_BO
4 F

S/IUfﬁ’c’i Spp. ()(:j:/:}:/f) .................................................................................... ]_'[_55
?lL—=v7

HAMAMEL IDACEAE (= Y 2 %)
A]tingia 6’XC6’]SZ2 (-‘j-{j——?-}) .............................................................................. I[_.GO
AV FRVT

LEGUMINOSAE (= X &}

Acacia auriculiformis (F1=0/NT F T sereeermnmmentetiinnntiiiiiiii e I —62
A

Acacia auriculiformis (777,<777 :/7) ............................................................... T —65
T4 UEY

Acacia auriculiformis (777,\“777 :/7> ............................................................... T —67
T4 YEY

Acacia auriculiformis (F1/NT F7 S/ T) serveerrmmnermiiiiitii et I-71

ZEE (1 Kxv7, 41 VK, =Ub—v7]



Acacia 6‘2[6’6’/7(/ (7—{2 :/—\—;7/;‘:) ........................................................................ ]1_72
4K

Acacia confusa () T3/ 0 a) tereeettinretiii e e e e e I-75
=Y

Acacia decurrens (BT AT T) oo e =176
1Y RRYT

Acacia mangium (T H VT T F o L) roererrreermmiiinimiiieer e 178
Iz

Acacia mangium (T HhI7 A S Tl N T P I —81
U=

Acacia nilotica (Syn. A arabica TIETITLERF) s, I—-82
12 F

Acacia nilotica (SYH. A arabica TIoOETITLE Ra) crvvi mT—84
1K

Acacia nilotica (Syn. A arabica T I ETITLERF) s, -85
R—=F

Acacia mearnsit (Syn. A mollissima EY DT DT ) rerersresieniinneiniiiii, I —86
ZEE (Y FRYT 2T T390 AV F]

Albizia falcataria (TFE)bw 77K AN crerereseeammmmetniiiiiieii i e e s e eaneees I -89
1K

Alhizia Falcataria (FE)bw F R U8) +reveeeeeuostminetiimiiniiiee e e e s eaaaes -9
1Y Fxv7

Albizia falcataria (FEIU sy F3RIY) wreeerrerromreremiiiiinieriiee et e et e e eeeenaaes I —93
I

Albizia falcataria (FEILw FIIR L) veerereernmetiertiiitiiriiinrin e eeea e T —94
J4VEY

Albizia falcataria (FEIUw 1R IN) ceeeerrnerrremimiiinneriiiie e et ere e e aesba e I-95
ZEE (718, 2= 7]

Albizia falcataria (Malacca alhi1zia IV F7 RIS «roeeerrimreenimminiienieniieeeieinne. T—96
a7

Cassia siamea (577‘7-«\7~ij—j/> ................................................................................. I —-97
FA4P=UT

Dalbergia latifolia C// 70>, 4274 T vA—=XTy N, QINTH L) e 98
I

pa]bgrgl'g SIsso (:‘/\y ‘/w_) ................................................................................. ]I_loo
1V F

ﬂﬁ/bé’fgl'a SI1SS0 (\‘/\y \/»-) ................................................................................. o101
INFRH v



LGUCHE’HH ]6’(/6‘06’6’,0/]8]3 (Lam.) de WIt (,( E’}[/,f t"}[,) ............................................. I[_103
P

Leucaena leucocephala (Lam.) de Wit (A EIA EIL) woomveeimm I—-105
T4 YEY

Ptelnocarpus da/bergjojdes (7 :/y\“? ‘/7] U “/) ...................................................... I[_lll
10K

SIMAROUBACEAE (=F#+%8})
AL1ANEBUS BXCOISA +++++e+rvrerensernstnnminrtunttietiirtttretieeiiee i sa et etie ittt et eenstaerneatserass I—114
AU R

MELIACEAE (&5 “§D

Azadirachta 1ndica (A 2 KU L) crererrereeereeiiiiiiire e I—116
FAVNT

cedeIH Odﬂfﬂtﬁ (“tZ ]\‘D) .................................................................................... ]I~..118
FAT YT

Cedrela 0dorata (A2 RIO) creeeerseeertemtttimiiee et T—120
FATVUT

Swietenia macrophylla (A 7SaRAT o) soveri m—121
A1 Nxv7

Swietenia macrophylla (A /NARA Zm) corrrreriimiiii o—122
T4 UEV

Swietenia mahagon: (RRFAH=—) , S macrophylla (A A /XA Z—=) coeeerreennnnnenns I—123
AV XYY

Swietenia mahagoni (KA =—) , 8 macrophylla (A /XK =) wreveeennnninnnnns I—125
T4YEY

BOMBACACEAE (/¥ %))
UC/JfOﬂiﬁ bjCO]Of (/Q‘}l/»{j-) .................................................................................... H—126
AV RRVT

MYRTACEAE (7 FEERD

EUCH]}’ﬂtUS SPD. (EUC&IYDtUS plantations) ............................................................... ]I_127
A4 F

Fucalyptus spp. (B grandis, B. saligna. B. alba. E. urophyllia, E. citriodora

B camaldulensis. B tereticornis. DT —F % FE EWICFR) veerererrrreriniinnn, Ir—128

75N



Bucalyptus spp. (£ citriodota, B. saligna, E. robusta. E. tereticor.

B camaldulensis, B grandiSioNTE EBDIZH D) creverereeninniiiiiiiniininen, I—131
75V

FBucalyptus camaldulensis (1) 73—1 sy FH L) coorerrmriiniiniiiiiiiiiin e, T—133
74

Fucalyptus camaldulensis (U 73—1 g FH L) eorerrenmennrininin e, T —139
T v 3

FBucalyptus camaldulensis (V75— 1wy KAL) crerveermriininiiiiiiiniiinnien e, T —140
Fow 3

Fucalyptus camaldulensis (1) 75— 1Ly KAL) coerrereerierimieiiiniiniiineneeena, T —142
FA YT

EUCﬁjythS C]Oé’Zjﬂ]]ﬁ ............................................................................................. ]I_.143
e

EUCL?/}’,U“/S deg]l/ﬂta (j])( l/[/> ........................................................................... H_144
TJ40EY

Bucalyptus deglupta (F7 2 L/ L) ceereiemmiimiiiiiiiiiiiiin e e I —145
T4V

EUCH]_V,U[US d@gll]ptﬁ (jj)l [/[/) ........................................................................... I[_149
WRPF7Za—F=7

Bucalyptus deglupta (F1 A L L) crerevermimiiiiiiiiiii i 1-151
T T Za—=F7T

E[/Cﬂ/}’ptlls degl!]ﬂtﬂ (7'7)( l/l/) ........................................................................... ]I._.152
NP7 Za—F=7F

Bucalyptus deglupta (7 A L L) cevveeriminiiiiiiiiiiiiiiieiinii e e T —153
NRTF7=Za—F=7

Bucalyptus globulus (42 T I FT L)) wrrerrrseemriiiiiiiiietitteteenteeeree s ae e, I —154
1K

Bucalyptus globulus (FH LTI IT L)) orereremeretmminiiiiiiiieii s T —155
1V F

Bucalyptus globulus (3 TIm I L) wrrrerirremiemmireeiiiiiiirie et siseeeteesavasesaeas I —157
R NIV

Bucalyptus globulus (FHF 2 TImFT L) weevrerreemiemireiiiiiie ittt eres et ebae e I —160
ANRA v

Bucalyptus globulus (FHF 2 TImIT L) rereremreemirmiiiniieiiii oottt et eaae e I —161
ANA v

Bucalyptus grandis (T — K FT L) +rereersemsmmiemniinientinientie it ortete e et eeeesreensansieseeas I —164
1K

Bucalyptus grandis —(TD— ZKFTIN) «eererrerssemimmimianienine ittt T —165

=7



Euca]yptus g1431]d1's (D-—-X“ﬁ‘A) ........................................................................ ]:[-—166
7 7Y%

Bucalyptus grandis — (TT— K FTIN) worereveorremimeniiiiitii e T —169
TH Y

Bucalyptus grandis —(T0—ZFTLY) woereereeeemmmmmmiiiinii s T—-170
DT

Bucalyptus £1andis (T KT IN) «oreerorseommmmiinieiiin e I-171
Yo ET

Bucalyptus grandis (T — KAL) woereeeeserseimntnisiesiininies ettt I-172
YUET

EUCH]YﬂfUS hYbl’ld ................................................................................................ 0173
1R

EUCH]}/,UtUS hYbrld ................................................................................................ T—178
A F

Euca]yptus hYbl"ld ................................................................................................ T —180
1K

EUC&]YP[US hybrld ................................................................................................ I —186
AR

E[ICZI]_VP[US mictotheca (7—3\y5‘—“‘y ]\“;j{\y 7;() ...................................................... T —194
R—=5 v

EUCH]}’])tlIS OCCIAEIMEAT 1S +oovrreereaerrer et stttiaitiiiiiitinetiiioiistttiiissiesetisssiucctssssrnsstasnss I —195
1707

Bucalyptus saligna (3 Ko T I A) wrerereerrecimmiiiiiiiiiiinnes T—196
=7

Fucalyptus saligna (3 R T AT n ) covevereeenmnenniiiiiiiiiiiiiiissn e I-—197
T IN

Fucalyptus tereticornis (TA VR By RAL) soveeerseiiniiiiin. T —198
1K

Bucalyptus tereticornis (T A VR DBPLw R rereeveroriiiiiii, T —200
AN

Fucalyptus tereticornis (T VA PLw FHL)Y reeeeersciiiiiiiiiiiiin I —201
1k

COMBRETACEAE (& v %))

Terminalia ivorensis (75 T L) st e I —202
FAT VT
Terminalia Sllpé’]'bﬁ (1) A BT TR T R T PP PR VPR PR T STTPLTITPIPRS I —203

a— NIRRT = (BHFER)



Terminalia SUprbH (U N TR R T DD e I —204
FAVIT

RUBIACEAE (7 =%}

Anthocephalus chinensis (715 273¥ ) SyN. A CAdamba -++-++-++rrererevvmseremmnnneennnn, I —205
ARV

Anthocephalus chinensis (715 2739 L) vrreerorremtiiiiiitiii e, T —207
AV RRYT

Anthocephalus chinensis (775 7997 L) croveveriniiiiiniiiiiiie e I —208
T4y

BORAGINACEAE (LS H+FD)
00,.011'3 311100!01,3 (ﬁ-j-[/,y 5‘—) ........................................................................... ]I_Zl()
4K

VERBENACEAE (7 <'J'3#)

Gmelina arborea (57 F T2 T 7 AN F) cererrmiiiiii e T-212
T4 YEY

Gmelina arborea (FXF T T 7 A Y F) correniiiiiiiiiiiii e T—214
=

Gueling arborea (5 F T T A Y F) wreerrmriemireneniiiiiniine i T-216
FAV)T

Gmelina arborea (FFFF TS5 7 A Y F) corrcimmmiii e, T-218
ZHEE [vL—v7 (¥77) . v=2TIbAX]

Gmelina arborea (FHF T T/ A Y F) o I —220

ZEE [L—VT, 74 VEV, 994, FATP) T TARY)—a—2 s (BF
) ]

TECfO/Iﬁ graﬂdis (%—7} .................................................................................... H_222
A

Té’Cf()[Iﬂ g!‘d!]dIS (?—_7) .................................................................................... H_224
4K

T@C[OIIH g}'ﬂﬂdI'S (7-_.7) .................................................................................... I[._226
P

TBCtO/]ﬁ grandis (:}—...7) .................................................................................... H~228
A RRVT

TE()[O/]H grzmo’fs (5»’-._.7) .................................................................................... H_231
42 RRYT

7'6’6'[0/13 g[‘[il]d]S (%...7) .................................................................................... H~232
=]



Tectaﬂa graﬂdjs (-3:-——7) .................................................................................... ]1—234
74

Tectona grandis (F-— ) torrrermmmiiiii et e T —241
AV e

Tectona grandis (F-— ) crrverrmminiiiiiiiii e T —246
M=% Khsya

Tectona grandis (T 77) «ooroeimtiiiii e I —249
hy)=4%w Kb

Tectona grandis (F-—7) weerermmmiiiiiiiiiiii e T -951

ZEEE (Vv <A75, TIVTINKI, ZIT7 TR, Fa—N, AT T XTS5
ab S

ZhitE [BMEEE L THEL M- 12b D]
PINACEAE (=Y®) Pinus patula, Picea spinulosa, Tsuga dumosa, Abies spectabilis,
Cupressaceae (& ) FEL) Cupressus cashmeriang +++-----+++-rreeeerrerereemeeemiminiiiinienninennnn, T —253
P
ULMACEAE (=VUH}) Holoptelea integrifolia (A v Nx )LL) , MALVACEAE (744K
Kydia calycina, BOMBACACEAE (/N> v#l) Bombax ceiba, COMBRETACEAE (7 » v§})
Anogeissus latifolia (77 AV v K) , A pendula, SIMAROUBACEAE (=77 +%})
Aj]a”t/][/s EXCQ/SH ................................................................................................ ]1_255
A K

EUPHORBIACEAE (b2 &' A " 4%b) Endospermum macrophyllum (7377 75) , MELIACEAR

(B 5 8D Swietenia macrophylla (A 3<k7=—) , RHAMNACBAE (/7 o™ A €

N¥8b) Maesopsis eminir (L V), MYRTACEAE (7 NEEHRL) Bucalyptus deglupta

(A AV V), RUBIACEAE (7 A%  Anthocephalus chinensis (G135 »73% ),
BORAGINACEAE (AT HF8Y)  Cordia alliodora (F1F Ly ) wreveeeeeemmmmiinn, I —260
T4V

DATISCACEAE (57 4 ZAKEL) Octomeles sumatrana (V)< ERIMA) , MYRTACEAE (7

NEER) Fucalyptus deglupta (F1 4 L L KAMERERE) , COMBRETACEAE (7 v %P

Terminalia brassit (75 2% —3F U7 TERMINARIA. B.):eeeeereereervmmmnirinn, I —-275
T —a—=F=7

MORACEAE (7 T#4) Chlorophora excelsa (£ 1) , MELIACEAE (>4 U %)) Fntan-
drophragma cylindricum (XY ) , B angolense (74 7<), Khaya 1vorensis

(770 A=hRA=—), SAPOTACEAE (T /5 V8L Treghemella heckelii (=2 V) ,
RUBIACEAE (Tﬁ**ﬁ{) /VHUC/E‘H d]dé’]‘[‘]C/]]] (t_“-a “/jj‘) ............................................. H_279
H—=F



STERCULIACEAE (7 AF U KL) Triplochiton scletroxylon (A XF =, T, H LX),
LEGUMINOSAE (= A®l) , Piptadeniastrum africanum (7<=, #¥+k-<) , MORACEAE

(7 Tj*ﬁ{,) 0/]]0]'0,0/]013 excelsa (/]’ o3, & Fﬁ.L\) ................................................ T —281
7=

ZOM [(BEMETES L THETER) - 726D] 5057 —va v
19KHEIC DWW T, ABERT (Humid Tropics. Tropical High Land, semi-arid areas) (243

U"z'gaﬁﬁ ............................................................................................................... I[ _284
BAMBUSACEAE( % 7 #})

BambOOS ............................................................................................................... ]1 _286
4K

Gigantochloa levis —(FETI—) +reeemmii 1 —289
T4 EY

SC/]IZOS[&C/]}’U/]] /U]]]HﬂﬂﬁO (773‘\_—) ........................................................................ ]:[_291
TJ4YEY

B balcooa, B longispiculata, B tulda OSAR2) , Bambusa vulgaris

(FAH VT2, Melocanna baccifera (Ia—1) —) seerrereemmmeimmniiietenniinniee e I —293

VT TTVa

Bambusa blumeana (R/)NA =—/X2 T —) , B vyulgaris (FA4 ¥ F7),

Dendrocalamus merrillianus (N4 37) , Gigantochloa levis (Fo—) ,

Schizostachyum 1ima (7 J R) «eeveesermmimmiiiiiinii I —296
T4 0EY



ER 5l (& - B A )

7 U7
NTSFL 4
B. balcooa, B longispiculata, B tulda ORAR) ., Bambusa vulgaris

(57\/(»&-‘/%7) , /’/8/003/1]](? baccj'fej‘a (A-—-U »—) .................................... H-—~293

TIWERA - 5P S—A

Acacia mangium (T H YT T F a=l) oo IT—178
]
Pinus massonianga (AT T7h=< Y, BRI v T —234
Cunninghamia lanceolata (T TTH ) e T —280
12 F

Rk 797 AN

Moist deciduous forestDERSHIEIC DWW CREBANDBERBE o +rreerereereemees I —37

Pinus caribaea (Y ET=Y), P oocarpa (G—7HN7320) coeeeennees I -171
Prous elliottiz (Zaky:/l-?\y) ......................................................... I —215
Pinus roxburghii (BT ) et I —268
cryp[Oﬂ]erjﬂ Jﬁﬂonica (Z#f) .................................................................. 1_292
Croptomeria 1aponica (R wseesseerreessemimiiineeiienni it I —294
Casuarina equisetifolia (FPFTHEG ) 2) e, T—37

PO])U]US de]tOjdES .................................................................................... 1I ...39

Grevillea pteridifolia  (Syn. G banksii /327 ZRINTTE ) F) weeveveeeeeens o —47

Sl]orea I‘OblIS[z? (-Ij-...}b) ........................................................................ ]I _50

Acacia auriculiformis (FRINT AU T ) cerevrnertnortuniiiiiniiiiniineiene. I—62

Acacia catechiy (T VT JF) oo n—72

Acacia nilotica  (Syn. A arabica TS ETTLERF) oeererreenninnann I-82

Acacia nilotica  (Syn. A arabica T I ETTLERF) oo I -84

Albizia falcataria (I B R L) reeerrrremiiii e o —89

ﬂﬁjbEfgjﬁ S1550 (?/‘7 \/._..) .................................................................. ]1_100
Leucaena leucocephala (Lam.) de Wit (A EILA EIL) rovermeremmnnenenn. Ir—-103
PtefOCﬁprS da]berg]Oid@S (7 :/;7 :/7’7” “/) ....................................... H—lll
Ailanthus CXCO IS vreverrrreraeerannanteiiiiiietiiitittttieiiratatatiuitaioresetosiiintasnsssenannicas I[_~114
EUCH/}/,U[US Spp. (Eucalyptus DlﬂﬂtatIOﬂS) ................................................ H—127
EUC'H],thUS g]ObU]US (—lj-ajl‘/‘j“}l/-._ﬁ‘L\) ................................................... H_154



Bucalyptus globulus — (32 T ImF L) wrrrvrernreeeeriiniiiiniriniiiceen,
Bucalyptus grandis (T ZKFT L)) +rrrreeersrrmmiuneeeiiiie it
5b03/yp[US hYbrld .................................................................................
Ebc&]yprS hYbrld .................................................................................
EWCH/YP[US hYbrid .................................................................................
EUC&/YﬂtUS hYbf'ld .................................................................................
EUCH]}’,U[US tereticoinis (7 A UZAMLwY }\ﬁL\) .......................................
EIICH/}’,U[[IS tereticoinis (7 UL }\ﬁA) .......................................
Bucalyptus tereticornis (74 LA R Ly KAL) e,
001'0’15 3]]1'00’013 (7‘]—)—[/./ 7‘—) ...............................................................
TEC[OHH gl‘aﬁo’is (:)2__7) .....................................................................
TECfOﬂt? gl'ﬁﬁ(]’jS (3’—._.7) .....................................................................
Tectona grandis — (F-—77) errremmiiiiiie e
PINACEAE (=Y#}) Praus patula, Picea spinulosa, Tsuga dumosa, Abies

spectabilis, Cupressaceae (& / FF}) Cupressus cashmeriang «-----+-++eeeeee

ULMACEAE (=L #}) Holoptelea integrifolia (A > Fx )LL) , MALVACEAE
(TAARY) Kydia calycina, BOMBACACBAE (U ¥ HL) Bombax ceiba

COMBRETACEAE (7 > Bl  Anogeirssus latifolia (727 A7y R,

A pendula, SIMAROUBACEAE (=7738L) Arlanthus excelsa ++-+--«orreerereeeeennenes

BambOOS ...................................................................................................

AV KERD7

REM 797 AVERYT (AU=rIY)

7 537 F kD Logged over forest & TR TDRBERMTHo «ooeeeerrerseveneennns
Pinus merkusis (R IUT 2 ) corrrenmniiriiiiiiiii e
Pinus merkusii (A JU2 /2 ) wereeemmrnnnnn e
Pinus merkusii = (R JU7 3/ ) cerenrinre i
Pinus merkusii — (A IV /2 ) ceererrmrreieeieeiniiiii e
Agathis loranthifolia — (THT 4R, T I/=)b /) F) cervvevreennnnnnn
Altingia excelss (T 25) orrerrmmeeiiii s
Acacia decurrens (LT T H LT weerereerremrereniemienisinies st sne e esieeneeas
Alb1z1a falcataria (FIw TR L) corrermmiiiiiiiiii e
Albizia falcataria (FILw FIRIN) coeerateemiiiiiiiiiiei
Dalbergia latifolia (/270 v, AVF4T7ra—=Xoy K, 2 \v¥
L)) e bbbt e e aa e s s be e e
Swietenia macrophylla — (A I/STRA D) creververeniniiiniiiie e,
Swietenia mahagoni: (FXFA /X< RHA=—), S macrophylla (RERHZ—=) cooeeeeee
Ochroma bicolor — (FNJLAF) ceeeemmmieoneiiiiiiiii e
Anthocephalus chinensis ~— (715 273V ) Syn. A cadamba -+--+-eeeeeee



Aﬂtﬁocep/]ajus C/]fﬂé’lISfS (7‘75://{)‘—\7:/> ................................................
Tectoﬂa gra[]djs (?—-—. 7) .....................................................................
Tectoﬂa graﬂdls (—"7:-—_ 7) .....................................................................

B
C]'yptoﬂler]a jz?ﬂOl]IC& (X:‘:‘) ..................................................................

2L=o7 (v5¥)
Rk 797 =L—v7 (1) (35977)

TINHFEFRBHZOWT, SHEHITOEBIKER, oo,
RK#M 797 =L—=v7 (2) (35377)
THNHFEHIB T BRFEDRE LI rroeeerrrrorrre i
Kk 77 =lb—=vT (3) (B577)
Mixed swamp forest Tk S LA U1k & OUHEFAR, oo

KR 7OT 2b—=v7 (4) (F597)
7 7N EFEHZOWT, natural forest. managed forest. logged forest&ef

plantatloncl 7“}1/..__ (% 7 Lf;ﬁé;&ktﬁﬁo ...................................................
KK 77 =l—vT (5) ()
0y FEA & B R & RBIRAR & ORI HEIRIT, oreeeeeeer s

KKK 77 <=7 (6) (EB<L—v7)
KIRORBRE LEES T, 7 NHFRITN—TEIET I RTFR T IN—TD

B 1 TR BREEFIC N — TS U RIARDR R, e
KM 77 =lL—vT7 (7)) EBTL—=v7)

R DEE RN FRGFEARDRE % b DORBTEEHICX A U T, roeerreeremrnenns
Rtk 77 <b—=v7 (8) CEExL—v7)

ARG E RIS, <L —VTOZ  OFRAMEIC D WTORET — 4 fi#h. -
Pinus caribaea var. hondurensis (F7Y) BT 2 ceveeermmmniiiiiinieiieeeiin,
Pinus A’é’SI'}’ﬁ (77 :‘/7-—\77) .....................................................................
Dipterocarpus baudii (7 A 2 TIL) weeerrermmiiiii
Shorea Spp. <)l VT4 ) ........................................................................
Acacia mangium (T H YT U F o L) coreemmenmn.

A > &%

Pinus roxburghii (BT ) crerrrmmmreeniiiiiii
IDOPUIUS Hlbrld .......................................................................................
ﬁa]bergia Sisso (g/‘y \/....) ..................................................................

T —207
Ir—228
I —231
I —29
I —43
I —48
I —53
I =57
I —64
I =170
-1
I =177
I—-181
I -202
T —48
I —55
-8l
I—-273
o—41
Ir-101



TJ4UEY
RKEWMK 707  T49FEY (1)
TENAERTN—T LT IR TN~ T2 1« 7S L. climatic
typeRDIR KB DFEIERL & FLEFE DBIIT 75— 47 o +oveeeererererrereeesseseeneeresisessanns I —108
R TVT7 74U Y (2)
TEITEFR TN =T EIET I SH R T N —TIZHE KT 4 T4 L. region
|D climatic type. location type BNCEEIEL7<CF 11c &AM &G
7—‘._.&0 ................................................................................................... I _117
R 707 74U L (3)
TINHIRTN—TEET G FR TN —T IS 1« RS LIZPA 1,
reglonfDclimatic type. location typeRIdINFHEFAEE,

reglontd3 KM T 4 Y E 2 (2) %, climatic typeldE (1) ZBM, wooovrerreeen I —127
IDj/]US /{ESi}’& (7‘] :‘/77\y) ..................................................................... I _.203
Pj/]l/S k@Sjyg (7'7 :\/7—\7\y) ..................................................................... I _.208
Pinus kesiva ()T 0 0) toereretremiiiiiiiii s 1 —209
Acacia 3Ul‘f€l//if01‘ll]f5‘ (7:77/(777 :/7) ................................................ I[_65
Acacia aurzcu/ifomus (7‘77,\‘;777 :‘/7) ................................................ ]1_67
Albizia falcataria ()l 77 R AN) erreereermermimeiiinii e eaaaens I —94
Leucaena leucocephala (Lam.) de Wit (A EJLA EIL) soovreemmiinn I —105
Swietenia mahagon: (XA =—), S8 macrophylla (A A /NTHRH Z=) woeveerns 0 —125
Swietenia macrophylla (FAISTRH T =) v I-122
EUCH]_thUS d@g][/ptﬂ (7‘])( l/[/) ............................................................ H_144
AI]t/IOCé’,D/]a/US chinensis (7!7:7‘ ://Qv\v :/) ................................................ ]1_208
Gmelina arborea (;\:573‘—5 17—‘57\ Ay -j—) ............................................. n—-212
Gigantochloa 1evis (GRIT ) «ortveemiiiiiiiiiiiiiiiiic e, T —289
Schizostachyum lumanpao (TR ) e T —291

Bambusa blumeana (R/XA ——/30 7 =), B wvulgaris (¥ A% F ),
Dendrocalamus merrillianus (VN4 37, Gigantochloa levis ((Fra—),

SC/]JZOSL‘EC/]}’I/]]] ]1”]3 (7/ X) .................................................................. I[—296
ai&
Pinus luchuensis (1) 2 t7F 2 P72 ) wrerreermemmmmiiininniiiii e I —290
Pinus luchuensis (1) 2™ F 2772 ) covrrecetenteniniiiiiiiiiiiiiiiiiiiiine e, T -—-224
Pinus luchuensts (V) 2™ & 2 2 ) reerrerremrieiieiie et [ —997
Cr}’[)t()lllena jﬁpOﬂ]Cﬂ (X:F‘) .................................................................. I —296
Acacia confusa (T 3/ 30 ) sortrrrererai s I —175
Albizia falcataria (Malacca albizia —EIy FIR L) wooveemeimmiiniiniiinn, IL—-96
780[0113 gl‘ﬁI](]'fS (32.__7) ..................................................................... I[__232



74

Pinus caribaea var. hondurensis (Y ET ) ceeemrniniiii,
PjIIUS ]]]3[]{[/511 <)( }[/7 V‘?‘Y) ...............................................................
Bucalyptus camaldulensis (V75— 1y FH L) werreremsrrermmninnsnnninensiisnannnn
7'6'0[01]3 glﬁ]]olIS (—7——.7) .....................................................................
Fe7=7
F—RSUT
RN A€7=7 F—ZXb+507 (1) (J=X74—=VXF V)
rain forestDMETFHDIZDDERMELIE T T g rorrrrerrarrmrii,
RN AET7=7 A—=ZXbFYT (2) (J=RT 4 —=VRTUR) eereeeen
Queensland rain forest Growth modelZF\ /crain forestDfffr «orveerererreeee
Pinus caribaea var. hondurensis — (571 EF ) crererrrmiinreenniinieeesniininnens
Tq4 -
Pinus caribaea var. hondurensis — (7Y E T ) srerreermrninnieininiiiienanninn.
Prnus caribaea var. hondurensis — (F Y ET ) crerrreermmniniininiinieee s,

Bucalyptus deglupta

(F A L/ L) wrerrmmommreretntieeeeiiiniitree e s s

BUPHORBIACEAE (b &'« 7 8L)  Endospermum macrophy!lum (1707 Z) ,
MELIACEAE (> % UL Swietenia macrophylla (FA/S<hH=—) ,
RHAMNACEAE (7 o A€ R} Maesopsis eminit (1Y) , MYRTACEAR

(7 bEE®)  Bucalyptus deglupta (F1 A L V) , RUBIACEAE (777 %P
Anthocephalus chinensis (15 >7%¥ ) , BORAGINACEAE (L5 HFFD) |
Cordja a[]deOrﬁ (j]-j— l/ W —7——) ..................................................................

NT7Za—F=7
Araucaria hunsteinii
Bucalyptus deglupta
Bucalyptus deglupta
Eucalyptus deglupta
Bucalyptus deglupta

(7 1) :/;‘:._,{’,r y) ................................................
(F A L/ L) ereeemmmmmmnntnnreteeeiiiitite e e e
(A A L L) weeerrerrmmnninnieeeniiniiiiiitrasse e iinrrree e e
(F A LD wrreersmmrmeeemmiiiien ittt

DATISCACEAE (%54 ZAA%L) Octomeles sumatrana (x-') < ERIMA) ,
MYRTACEAE (7 bE®®}) Aucalyptus deglupta (71 A L L KAMBERERE) ,
COMBRETACEAE (7 v v ®l)  Terminalia brassii (759 0% —3F

\) 7 TERMINARIA. B.)

..............................................................................



77Uh

KM 77U 7T7UALE (1)
#5147 (Nigeria:Northern Guinea savanna, Zaire:Mimbo woodland,
Zambia:Mimbo woodland, Mua Livulezi:Bamboo savanna, Malawi:Shrub savana,

Woodlann d savanna, Tree savanna, Cut-over savanna) OWHFERER, - I —167
KKK T 7 UA TI7UAEE (2) (U, FA4 02T A=)
AT R & MFERRE & DRURA Ty overrrermrerereieeine e I —168

I— bORT7—I (BRFER)

Té’l'ﬂ]lﬂﬁ]lﬂ SU,UEI'b&' (IJ ://\“> .................................................................. I[—203
57
Gﬁlé’lllla arbarea (4:.&9:—3@57\ )( I) -j—-) ............................................. ]]:__214

MORACEAE (7 T8l Chlorophora excelsa (A4 v 3a) , MELIACEAE (v 4 VD
Entandrophragma cylindricum (XY ) , B angolense (54 7<), Khaya
ivorensis (77 V) J1=RA=—), SAPOTACEAE (745 V&) Tieghemella

heckelr1 (=2 VL) , RUBIACEAR (7 A %% Nauclea diderrichit (€5 7)) 1T —279
STERCULIACEAE (7 A X UKL Triplochiton scleroxylon (A XF =, 77, +

~73) , LEGUMINOSAE (= A%b) , Piptadeniastrum africanum (7 /X<, 75K

<), MORACEAE (27 U®L) Chlorophora excelsa (A T, A By Lla) coeveeeeeneee I—281
=7

PIHUS patula .......................................................................................... I _.256

PIHUS patu]a .......................................................................................... I —258

Cupressus Jusitanica (AF T UHA TLR) covererremreemeiieniiniceeenes I —303

Euca]ythS gra”djs (D—.X‘ﬁ‘[/\) ............................................................ I[ _165

Eucalyptus Sﬂ]jg”a (:‘/ }\\“:_‘_-._‘7\‘}1/\—.77“!’\> ................................................ ]I -—196
73574

PI””S keSI-}/a (7] :\/7‘7‘y> ..................................................................... I —211

IDjHUS patu/a .......................................................................................... I —-—260
0w 3

EUCH]KUNIS Cﬂlllz?/(]'l]]é’!]SfS (')/‘f—-l/\y }\ﬁA) .......................................... T —139

EUC&]Y,D[US camaldulensis (')/“—l/‘y l\\\ﬁlx) .......................................... I -—140

FA4T U7
P]IIUS /(é’SI}’[i (7] :/7—\7\y> ..................................................................... I _212



Cassia sz?ll]é’d (yﬁ%&\/) .................................................................. ]1_97

AZEIdffBC/]t& indica (,r V F\‘[Z ‘/57“‘/) ...................................................... I _116
Cedrela odorata (B FET) eveemerentminiiiiii et T—118
Cedrela odorata (A2 RIT) teeverrrremonnemn ittt m—120
EUCH]}’,DtUS camaldulensis (U,\“..._l/\y }\77.&) .......................................... T —142
Terminalia 1vorensis (75 3 1) severrrrremiiiimiiiii e T —202
Té’[‘lllfllﬁ/]z? Sllpé’l‘bé] (U ‘/,\:‘) .................................................................. H _204
0”]8]1[]3 31b01€3 <.:‘-’—y‘%al’7-§7\ )( U j—-) ............................................. ]I~.216

w77UN
Pinus 6’[]]0[f11 (X’E‘Y:/J'?\Y) ......................................................... 1_217
Bucalyptus grandis (T = AT LN wovereneenin i T—166

A—=5
Acacia nilotica  (Syn. A arabica 7 I ET TLERF) v I—-85
EUC&]YP[US ﬂ]]CfO[/]eCﬁ (75‘7'_7_:‘7 “\‘71‘:‘77X> ....................................... ]I_194

yoH¥=—7
PIINUS DALULG  ++++vvererrenseermnneneiii ettt et I —262
Pj.””S patu]a .......................................................................................... I —263
Tectona grandis (F- 7)) ernrenn i s I —241

DHVE
C[I[)I‘E.S‘SUS ](]Sf[fc?/]]&? ()l ;‘;/7':, :/—lj-,r-j’ljx) .......................................... I _305
EUC&/Y,D[US g]’[i[]O'IS (D_X“ﬁj)J ............................................................ T-169
EI/C&]}’,D[US g]‘ﬁ!]de (D‘—‘X\ﬁjfd ............................................................ H_l']()

YoE7
Pinus /{651}73 (7'7 :/77~y) ..................................................................... I _213
Eucglyptus 010821'3[]3 .............................................................................. ]I—143
Bucalyptus grandis (1= ZFTIN) weevrerrimeneemiiiiimiiiiiiii s m—171
Bucalyptus grandis — (T1—ZFTLN) weeervvrrmmsneiiiiiiiiiiiiiiiiiii e m—172
XK

R ]

Pinus caribaea (7:, 1) t“?-?\y> ............................................................... I _195



Jxibua
Pf/]lIS oocarpa (j‘-—jj}l//\c’?‘y) ............................................................ I _267

PU=4"y K phs/XO

Prous cari1baea var. hondurensis (Y ET 20 ceeeerrnenniii, I —197
THCtO/]ﬁ glﬁ/]d]S (3‘——.7) ..................................................................... 1'[_246
TECtO]]a" g]ﬁﬂd]S (-3’4.__7) ..................................................................... H_.249
B XK

aovkE7
CU,D]’HSSUS /(IS]fﬁl]ch’i <)( ;‘;/7’7 ‘/~{j-,]’ 7"1/2) .......................................... I _306

TSN
KM K AR

75 V)b : Commercial. Potential. Non-commercial DXC L 37 <) v BHMD

L [ T2 Ay 4 S T I —169
PInus kes1ya  (F T ) weeeeermmmmiii i 1 —214
Pinus elliottii (AT 3/ 7@ ) ) eevererrenteniiitaniiiiiiciiii e I —-218
Pinus 00carpa (=77 IL7R2 ) coerereeeriiiniii 1 —966
PLIUS SPP.  ++veveeeeeessssnnmmtttss bbb e e e e e s e e aeas 1 —278
Cryptomeria japonica (R coeererrr 1 —301
Araucarias angustifolia — (FRT G Y) e 1 —319

FBucalyptus spp. (B grandis, B. saligna, £. alba, B urophylla,
B citriodora, B camaldulensis, B. tereticornis, DT —%%F L HIFE) -1 —128
Fucalyptus spp. (B citriodora, B saligna. B robusta, B tereticornis.

B camaldulensis, E. grandiSiZoWTE EBDTcHD) coeeervrrereerminnnni, I —131

Eucgjyptus Sa][gﬂa (:‘/ ]\‘\:‘_7“}1/‘—-77\“[’\) ................................................ H_197
AUF AL

Prnus Caf]baea (j] l) E‘T—y‘Y) ............................................................... I _200

z & ##

KM KEERZE /05 HD
Neotropics, Asia, AfricaZStRicRifE (B . MY A THIDP A T, ooveeeeeeee I —-175
Pinus caribaea var. hondurensis (HVET =)



ZEHE [TV, o7, Vey<ea4Hh. PV=F—=KNpia, wb—v

7] ......................................................................................................... I _201
Pinus patula

ZEE (VAT F T TTIMN AV R] errer I —965
Cupressus lusitanica (XAFTh o447 R)

ZEEE [T I, NEALT, FA T2 Y T] creeeererminiii, I —308

Agathis spp. (THT 14 Z)

ZEE [vL—v7 (277), AV FRVT, ®URZ, ¥1—), 77 =
a—F=7, YA€y, J4—=V—, Za—HhUFNZTF, =X+ 3YT, TN

24, A8 E77VA, Za-~"TIYI=XE OXT7TVHHNE) , 4¥=7,
7"1}]/}\1)3] .......................................................................................... 1_311

Araucarias cunninghamit (7 —"7%4 V)

ZEEFE /3T T o2 —FZ7, Tl U g R] corereererarsnne I-—317
Acacia auriculiformis (H=/3THV7T)

BEE (A RRUT, AU, TU—UT] e TI-"71
Acacia mearnsii  (Syn. A mollissima €YV TAHYT)

ZEE [V FPRUTTZTS TIDNy AU R] e, T —86
Albizia falcataria (EINy R L)

ZEEE [T 4 UL, LT ] ot I —-95
Gmelina arborea (F¥FIAT57, AYF)

%@% [71/_.:/7 (ngv) . VT [/j—;?\] ............................................. I —218

Gmelina arborea (FFFIAT537, AVF)
ZEE [TL—VT. T4VEU T 04, FAV2 YT, TARY—a—=2 b
C ) T T LT T —220
Tectona grandis (F—7)
ZEE (Vr<AH. TAFINKIL, 27T Kb, Fa—_, 47,
IR BT Ty 3 ] eeeeeeneren e e e I —951

Zoith (B E L COHETELEN-7bD] P55 —va v, 19
W, KBERS (Humid Tropics. Tropical High Land, semiarid areas) 24y}

T%‘Eﬁ ...................................................................................................... ]1—.—284
g~ 0Oy /N

A5U7
Euca]yptus occjdeﬂta]js ........................................................................ Hﬁlgs



ARIV FHIV
Bucalyptus globulus

ARA v
Fucalyptus globulus
Fucalyotus globulus

(P TI—H L)

(BB TI—HL)
(T I—H L)

------------------------------------------------

................................................

................................................



(f,.‘\ML’LUﬁﬁMAIM)

mﬁ% ?JY """ %x%
< Roiat ﬂeciﬂw% fvmst@ﬁﬁﬁtﬁﬁ lkﬁztt‘{‘ﬁﬁﬁmﬁ&ﬁ&e
Eitat& kann&ﬁa éi&%rzet, K&ruaiaka Stsﬁe, padis

TF— YR I MR

STUDY AREA

The seven study areas are located in Haliyal and Yellapur forest divisions of Uttara Kannada
district of Karnataka State in India All of these study sites are located within a 20 krn radius
from the industrial township Dandeli. The study plots are called Linear Tree Increment (LTI)
or permanent sample plots (PSP). They are 20 m wide and 140 m (2 plots) or 160m long. The
plots are located in moist deciduous forests. The average rainfall i the tract is around 2500
mm. Parent rocks in the area are quartzites and mica schists. Some other attributes of the study
areas are given in Table 1. Environmental conditions obtained in the seven study areas are com-
parable. Most of the rainfall is from June to August.

MATERIALS AND METHODS

Most of the study plots were set up in 1950, those which could not be completed were taken up
for further recording in 1953. Individual trees of all the important species which were 10 cm
diameter breast height (dbh) (1.37m from ground level) at the time of setting up were measured
and an inventory was made. Two diameters at right angles to each other were recorded. The
point of diameter measurement was marked in paint by a plus (+) mark. A permanent num-
ber embossed on a metal plate was affixed on each tree. Subsequently these study areas were
visited annually to check and renew the paint marks, if required. The plots were 20 m in width,
10m on either side of a central line, which was aligned with the help of a Prismatic compass and
the line was well marked on the ground with the help of marking posts at 20 m interval Trees
in these plots were measured subsequently at intervals, varying from five to nine years. At the
time of formation of the plots the dominance class of the trees was also recorded.

The tract supports moist deciduous type of forest with the top canopy layer being around 25 -
30 m height. The study areas can be broadly grouped into two categories:

i) Teak is the prominent species of the overwood in Bailapa, Jambaga, Shingatgeri and Shiroli
areas; and

if) Teak is an associate, of overwood species in Phansoli, Usoda and Virampali areas.

At the beginning of the study most sites had only partial regeneration, particularly on patches
which experienced direct sunlight. Shiroli site had fair regeneration of Xylha dolabriformis.
Jambaga and Shingatgeri had some regeneration of main species, while regeneration was ab-
sent in Phansoli and Usoda areas. In Virampali the regeneration was killed by fire. All the sites
have undergrowth of three important species of bamboos dowga (Bambusa arundinacea), medar
(Dendrocalamus strictus) and chiva (Oxytenenthera monostigma), in varying proportions.
Towards the moister localities there is a higher proportion of dowga and chiva while towards
the drier localities there is more of medar bamboo. Grasses formed the ground cover in open
patches in all the sites. A list of important species from these sites is given in Appendix I.
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Table 3. Annual ODiameter Increment (+cm) for various species in
different dominance classes in moist deciduous forest
of Western Ghats

Dominant class

Species Dominant Godominant Suppressed Mean + S.E.
A. cordifolia .29 + .08 - - .29 + .08
7 (7)
A. latifolia .29 + .03 - - .29 + .03
(5) (5)
B. racemosa - .21 +.02 .21 + .02
(8) (8)
B. Llowii .13 + .03 - - .13 + .03
3 (3)
C. arborea .29 + .14 .19 + .03 24 + .03
(6) 23) (34)
D. latifolia .23 + .03 .19 + .02 .20 + .04 .21 + .01
(32) (44) (44) (84)
D, pentagyna .23 + .06 .35 + .05 .23 + .07 .27 + .03
(16) (23) %) (45)
E. officinalis .22 + 14 .20 # .02 .27 + .08 .25 + .05
i (3 %) (8) (15)
G. titaefolia .36 + .03 .34 ¢ .02 .24 + .03 31+ .02
(26) (56) (10) (90>
L. coromendalica - .29 & .06 - .29 + .06
4P (7)
L. lanceolata .34 + .03 37 + .03 .39 + .07 37 + .02
(72) (38) (13) (123)
M. parviflora - - .49 + .06 49 + .06
3 (3)
§. acuminata 49 + 18 46+ .23 .65 + .23 .54 + .10
(3 (3) 3) N
$. 2 - - .36 + .13 .36 + .18
(3) (3
1. grandis .31 + .02 .33 + .02 .40 + .03 .35 + .01
(23) 79y (38) (210)
1. glata .35 + .03 .29 £ .04 .35 + .13 .33 £ .02
(41) 14 (5) (60)
1. paniculata .40 + .02 .36 + .03 .39 + .02 .38 + .01
(102) (66) (44) (212)
H. tinctoria - - A7 £+ 04 .16 + .04
(6) (6)
K. spinosa - .31 + .07 .33 + .05 32 + .04
b (3 (17) (20)
X. dolariformis .31 + .08 .29 + .01 .31 + .02 .30 £+ .01
(94) (211 (148) (453)

Note: Annual diameter increment (in cm) is given with S.S.
Figures below in the parenthesis are the number of trees on
which the observation is made. The dominance classification
was made originally and the same has been continued.
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Rai, S.N (1989) Rate of diameter growth of tree species in humid tro-
pics of Western Ghats, India. Growth and yield in tropical mixed/

moist forests (1989) Kuala lumpur, Malaysia
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DESCRIPTTION OF OBSERVED AREA

The obserVed loggedover Dinterocarns forest area is loca-
ted in the Pulau Laut island, the province of South Kali-
mantan, The island stretchs lengthwise from north to south
with daround 96 Xm in maximum length and 36 km in maximum
width, and a total area of 207.800 hectares., It belongs to
the rainfall type A and B (Schmid and Ferguson), covering

[}

% in the northern vart and 70 % in the

b4

an area of 30

loggedover of seven years old and the other two plots on
loggedover of eight years old.

Two rectangular plots of the same size have bcen estab -

lished on loggedover areca of 5 years old.

The plots were made on purposively selected locations ba-
sed on practical and subjective considerations regarding

the existing forest condition,

Treatments and Observations.

The first four mentioned plots were refined, and enrich -
ment planting were done on required sites, All seedlings
and sapling of non Dinterocarns snecies having diameter

of less than 10 cm were rvemoved, whereas Dipterocarps re-
generation (including the pnlanted seedlings) were ept re-
main, All Dipterocarps regenerations of diameter 7 cm and
up, and the non Dipterocarps regenerations of over 10 cm
in diameter were numbercd and mcasured periodically every

two years.

The last two rectangular plots were Xept untreated. Ho re-
fining and enrichment planting have hecn carried out, but
numbering and mcasurcements were done/carried in the same
way as at the first four nlots,



The location of each tree within each plot were sketched
to make tree enumeration and monitoring of ingrowth and
mortality could be implemented easily,

A& -NEICRTDIE, K, A

Table 2. Annual Growth of Shorea spv. and All Species on
Treated and Untreated Plots on Loggedover Dipte-
rocarps Forest in Pulau Laut, South Kalimantan

Annual Growth

Plot Group of

ceies Average Basal
SP diameter % area/ha %
(cm) (m2)

Treated remaining forest stand

IA Shorea spp. 0.98 7.2 1.332 26.4

All species 0.72 4.0 1,128 10.2

IB Shorea spp. 1.03 8.2 1.864 31.5

A11 species 0.90 6.3 1.788 22.5

ITIA Shorea spp. 1.20 10.3 2.068 27.9

A1l svecies 1.15 9.6 2.040 25.6

IIIB Shorea spp. 1.21 7.4 1.908 19.4

All species 0.79 3.7 1.808 8.4
Untreated remaining forest stand

ITIA Shorea spp. 0.37 1.4 0.968 10,5

A1T1 species 0.53 2,3 1.380 6.9

IIB Shorea sop. 0.64 5.2 0.584 19.0

ATT species 0,67 4.0 1.500 9.5

Table 3. Mean Diameter Growth Rates of Undamaged Trees Six
Years after Logging and Similar Trees in a Virgin
Forest, ITCI Concession, East Kalimantan

N T NN N S o I I T T S T o N D T N T N T T I N NN D NSNS I S I I s s

Mean diameter growth (cm/year)
Diameter class

Logging severity

Virgin
(cm)

forest 4 s 15 ¢ 20 ¢
15 - 24,9 0.2 0.4% 0.4% 1.6%
25 - 34.9 0.6 0.4 0.6 1,2%
35 - 44.9 0,7 0.4 1.0 1,6%

* Significantly different from virgin forcst at 95 % level by t-test



Talle 4. Basal Arca

(m2/ha)

and Mcan Annual

Basal Arca Tncrcase

Treated plots

Untreated plots

.a. ircre- B.a, incre-
ment % ment %
(m2/ha) (m2/ha)
PICOP
50 fastest Dipt. 0.223 30.7 0.093 12,
Total Dipt. 0.814 6.3 0,107 0
Total 1.226 6.1 0.468
GONPU
50 fastest Dipt. 0.324 31.4 0.182 16.7
Total Dipt. 1.036 9.9 0,370 5.9
Total 1.430 8.1 1,252 3.9
ARTIMCO
50 fastest Dipt. 0,747 11.5 0.655 10.8
Total Dipt, 1.379 7.6 1,255 5.5
Total 1.615 5.9 1.484 3.7
H 88
Soemarna, Komar and Harbagung (1988). Growth study on loggedover dipte-

rocarps forest {(Case study
planning on diameter and basal area growth)

tropical

The effect of refining and enrichment
Growth and yield in

mixed/moist forests (1988). Kuala Lumpur, Malaysia
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Materials and methods

In 1965, three forests, selected to represent the range of mixed dipterocarp forest
structure and soils found in Sarawak (Table 1), were chosen for an intensive
comparative study. Each site is a relatively uniform example of a particular
:ommunity type in primary forest that has never been cut. These sites have been investi-
rated for species composition, productivity, physiognomy, soils, topography and
neteorology (Ashton 1973, 1976; Baillie 1978; Jamaluddin 1978). The following is
1 brief description of each forest type:

Bukit Mersing is a tall forest (average canopy height 32 m) on generally moderate
slopes with a relatively low mean density of massive trees and relatively new sub-
canopy trees. The mature phase canopy is dense and fairly uniform with little
light penetration through the canopy. Many large trees are found in groves. The
loamy soil has a comparatively high nutrient content and water-holding capacity
(Table 1). Trees are relatively shallow rooted and large canopy gaps are created
when trees fall,

Lambir is intermediate between Bako and Mersing in soil characteristics and tree
density. In contrast with Bako and Mersing, much of the forest is on st.ecp
topography (greater than 35°) and subject to land-slips. Average canopy height
is 38 m.

3. Bako is a relatively low forest (canopy trees average about 23 m in height) with
a high density of small trees and an abundance of saplings. The canopy is not
dense, and there is considerable light penetration to the sup-canopy layer and
lower. The sandy soil has a low nutrient content and water-holding capacity. The
trees are relatively deeply rooted and generally remain standing after they die.
When the tree finally die, relatively little canopy damage occurs.

In 1965 and 1966, four to five permanent plots, totalling 2.4-3 hectares, were
set up at each of these three forests. In these plots, every tree with a diameter at breast
height of over 8.7 cm was permanently tagged, identified, measured for height and
girth at breast height. In 1975, a ring was painted around each tree at the point of
girth measurement to increase the accuracy of growth measurements. These plots
have over 1,300 trees per site. The high species diversity characteristic of dipterocarp
forests is seen in the large numbers of tree species found on these plots (Table 1).
At five-year intervals (1970-71, 1975-76, 1980-81), the Sarawak Forest Department
has re-measured these trees for girth. Beginning in 1975, canopy position was also
-ecorded, and new adult recruits were tagged, identified, measured for girth and per-
nanently included in the census. Analysis of certain aspects of the first ten years
f data has been completed (Jamaluddin 1978), and data for the Moraceae have been

nalyzed up to 1980 (Primack es al.. 1985).

These present analysis considers only dipterocarp trees. The results are all
resented as annual diameter increments (cm/year).



Table 1. Summary of characteristics st the three primary forest research sites in
Sarawsak, Meleysia from Ashton (1973) and Beillie (1978).

Characteristic Bako Lambir Mersing
Mean mineral soil
characteristics at 22 ¢cm®
pH 4.5 4.2 5.1
p 31 83 1325
Ca 112 160 1717
Mg About 100 7i5 4692
Fe + Al 1.1 5.1 35
K 700 2505 5292
Soil type podosolic sand sandy loam latosolic Joam

Humus layer

Canopy height

Canopy structure of

mature phase

Number of hectares

Total number of trees.

(1965)

Volume of trees (m’)
per hectare in 1980

Nurhber of tree species

Nature of gap
formation

Ca. 15 cm deep intermediate

23 m 38m
Even, many Irregular
subcanopy
trees
2.4 24
1863 1748
419 895
2% 360
Death of Uprooting of
standing emergents
individuals

patchy

32m

Even

1361

928

152

Uprooting of
emergents

Mean based on 12 samples. Nutrients expressed as parts per million following the methods developed

for highly weathered Borneo soils by Beiley (1967). Nitrogen was also sampled extensively but was
found to be so vanable within a site and over time that it was not considered useful indicator of

soil fertility.

+  The canopy height refers to the spproximate height of most canopy trees The actual cenopy layer
Is uneven with gaps between trees and ocasional emergent trees which are higher than the other trees.
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Table 2. Annual diameter increments (cm/year) for trees at 3 contrasting forests,

Bako Lambir Mersing
X sd. N [fast X sd. N fast X sd. » N fast
trecs trees trees
All dipterocarps 0.30 0.26 385 —_ 023 020 374 —_ 0.41 0.40 279 —
Cotylelobium 0.20 0.12 65 0.45 —_— —_ L— — — —_ —_— —
Dipterocarpus — — — — 0.16 0.12 66 0.40 0.29 028 60 0.67
Dryobalanops 0.47  0.29 70 1.02 030 0.17 28 0.58 0.36  0.30 106 1.10
Hopea 0.30 0.18 65 0.69 - — — — 0.38  0.48 60 082
Parashorea -— —_ — — —_ _ — — 0.54 0.48 12 —
Shorea 0.26 0,30 135 0.9 025 020 218 0.80 0.67 0.53 41 1.10
Vatica 0.23 0.20 39 062 0.14 0.13 47 0.42 — — — o

Note: Values reported are mean, standard deviation and sample size for genera having a sample size of at least 10 individuals,
For each genus having at least 20 trees, the mean growth rate of the five fastest growing trecs is also presented.

Table 3. Annual diameter increments (cm/yenr) of individual Sforea specics st three primary forests over 2 15 years period.

Timber Bako Lambir

Mersing
Species x s d. N Species x s.d. N Species x s.d. N

Red merantl .S, beccarina 042 043 i8 S. ocuta 024 Q.18 n S. rexburghii 042 032 10

S. beccariana 0.21 014 38

S. kunsilert 0.14 0.10 1

S. macroptera 0.16 02 10

S. ovoto 0.30 0.29 it

S. rubella 040 0.24 A

S. smithiana 0.31 0.26 12
Yellow merantl 8, cuspidara 013 014 L, laxa 0.29 0.13 26 S. hopeifolia 0.82 0.69 17
Selangan batu S. falcifera 032 04y 33

Note; Values prescented are the mean, standard deviation and sample size.



Table 4. Diameter (cm) 2nnual dismeter increments (cm/year) for the fastest growing
3 individuals at each primary forest site.

Diameter Annual Diameter Increments
(cm) (cm/year)

Forest Species
1965 1965-70  1970-75 1975-80

Bako Shorea scaberrima 31.9 I.L 1.0 1.2
Dryobalanops beccarii 20.8, 2.3 0.7 0.8
Shorea beccariana 51.9 1.6 1.0 1.1
Lambir  Shorea fallax 68.8 I.1 0.7 1.1
Hopea beccariana 53.5 0.6 0.7 0.8
Parashorea smythiesii 62.3 1.4 1.1 2.9
Mersing  Dryobalanops lanceolata 33.5 1.1 . 2.0
Parashorea macrophylla 52.9 1.6 1.6 1.3
Shorea hopeifolia 36.8 1.3 2.0

Table 5. Mean ennusl dinmeter increment (cm/year) of six common species by size

cless (dbh).

Forest Species DBH x s.d. N % in
(cm) each size

class

Bako Cotylelobium melanoxylan 10-19  0.19  0.11 41 73
20-29 023  0.14 1 20

30-39 023 0.06 3 5

» 40 021 0.0 1 2

Dryobalanops beccarii 10-19 029 0.19 31 44

20-29 0.58 0.31 25 36

30-39 0.61 0.14 9 13

=40 080 0.20 b 7

Lambir Dipterocarpus globosus 10-19 0.07 0.06 18 31
20-29 0.17 0.10 11 19

3039  0.17 0.08 5 9

=40 023 0.12 24 41

Mersing Dipterocerpus caudiferus 10-19 0.16 0.10 10 17
20-29  0.26 0.10 9 16

30-39 024 020 6 10

> 40 036 0.35 33 57



Dryobalanops lanceolata 10-19  0.18 0.19 33 31

20-29 030 0.18 17 16
30-39 0.53 0.40 13 12
2 40 0.48 0.31 43 41
Hopea andersonii 10-19  0.06 0.30 17 30
20-29 0.38 0.35 9 16
30-39  0.35 0.2 4 7
= 40 0.60 0.55 26 46

Note: Data presenied are mean, standard deviation, sample size, and percent
distribution in cach size class.

Table 6. Fifteen year survival rates, snnusl survival rate, and 2nnusl percent
mortslity for 12 dipterocarp populstions.

Forest Species Initial Number Fifteen-year Annual Annual %
Sample Surviving Survival Surivival Mortality
Size Rate Rate
Bako Cotylelobium
melanoxylon 5% 53 0.91 0.094 0.6
Hopea vesquei 38 28 0.74 0.980 2.0
Shorea cuspidata 33 24 0.73 0.979 2.1
Shorea falcifera 40 29 0.72 0.978 2.2
Lambir  Dipterocarpus
globosus 60 56 0.93 0.995 0.5
Shorea acuta 35 30 0.86 0.990 1.0
Shorea beccariana 38 31 0.82 0.987 1.3
Shorea laxa 29 25 0.86 0.9%0 1.0
Vatica micran tha 27 21 0,78 0.984 1.6
Mersing  Dipterocarpus
caudiferxs 62 56 0.84 0.988 1.2
Dryobalanops
lanceolata 116 85 0.73 0.979 .
Hopea andersonii 56 45 0.80 0.985 1.5

note:  Species with an igitial sample size of at least 25 tices were selected.

i 88

Primack, R B., Chai, E.0.K., Tan, S.S. and Lee, H.S (1987). The silvi-
culture of dipterocarp trees in Sarawak, Malaysia. 1. Introduction
to the series and performance in primary forest. Malaysian Forester,
Vol. 50, No. 1 : 29-42.
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tAaterials and methods

The research plots were set up by the Sarawak Forest Department during the
period 1935-55. Descriptions and locations of the plots are given 1n an old log book
that 1s preserved by the Research Records Office of the Forest Department. These
plots were all abandoned sometime in the past, so that locating most of these plots
at the present time would be difficult if not impossible. The site descriptions and
species identifications are derived from this log book and cannot be confirmed. Many

of these sites were examined for soils and forest types by Ashton (1973) though the
exact location of the Improvement Felling plots within each forest is not known. Certain

species probably require name changes as a result of improved taxonomy (P. Ashton,
per. comm.).

In these experimental plots, trees of the selected species were freed by felling
or girdling overtopping trees. The selected trees were then measured for diameter
at breast height (dbh) or in some designated cases at a higher point, if the tiee had
buttresses. Trees were repeatedly measured for dbh at the same point of measuiement,

Trees which were either of poor form or attacked by insects were discarded form
the analysis. Also discarded were trees that died during the course of the study (often
as a result of crown damage or termite attack) and trees that required a change n
the position of the measurement point.

A problem with evaluating these old studies is that we do not know the intensity
of the Improvement Felling treatments, that is, How many trees were killed? How
large were these felled trees? Were the felled trees left on the ground or removed
for commercial and domestic purposes? We do not know what the criteria were for
selecting these species for study. A further difficulty is that the initial size of the trees
in the study varies considerably among sites (Table 1) Despite these difficuliies, the
large number of plots and the long duration of continued assessments provide nsight
into the silviculture of dipterocarp forest.

Bk - NEICETIXR, B, AL

Table 1. Annual diameter increments (cm/year) of dipterocarp species following Improvement Felling.

Mean
Silvicultural ‘Imtial Growth
Species Type Forest Size Rate N ¥ Years Max
Shorea macroptera Red meranti Nyabau, Forest Bintulu 16.0 + 8.3 028 49 5 063
Shorea splendida Red merant Semengoh Forest, Kuching' 1.1 £+ 04 0.68 36 19 .16
Shorea splendida Red meranti Semengoh Forest, Kuching 20.7 + 10.5 0.93 31 19 151
Shorea parvifolia Red meranti Selang, Kuching 206 £ 13.0 043 32 i1 0.97
Shorea sp. Red merantt Semengoh Forest, Kuching 32,9 = 12,9 0352 15 20 0.76
Shorea mulnflora Yellow meranti  Semengoh Forest, Kuching 271 £ 84 021 10 20 0‘28’
Shorea scrobiculata Selangan batu  Nyabau Forest, Bintulu 27.8 + 146 016 36 5 gg;
ryobalanops beccarn Kapur Selang, Kuching 147 £ 109 047 54 11
grﬁobalanoﬁs beccarii Kagur Gunung Ngili, Sadong 67 £91 067 12 21 096
Dryobalanops oblongifolia  Kapur Gunung Ngih, Sadong \ 76 £35 060 23 21 0.81
Dryobalanops rappa Kapur Setapak Forest, Kuching 43 £ 22 087 17 19 123
Dupterocarpus rigidus Keruing Nyabau Forest, Bintulu 492 £ 186 027 40 5 065
Vatica sp Resak Semengoh Forest, Kuching 269 x 8.4 022 18 20 028

'Plantauon Forest
*Peat Swamp Forest

Note Data also include for a plantation Data given arec mean mmual tree diameter in cm (mean + standard deviation), mean annual
diameter increment, sample size, number of vears of study, and the maximum growth rate (based on the five fastest growing

trees) *48“
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Figure 3. Mean growth rates of Engkabang (Shorea splendida) in a plantation and a
primary at Semengoh Forest over a nineteen-year period beginning in 1936,

Figure 4. Mean growth rates of Red meranti and Kapur at Selang Forest over an eleven-
year period beginning in 1939,
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Figure 5. Mean growth rates of kapur at Setapok Forcs{ over a nineteen-year period
at Setapok Peat Swamp Forest beginning in 1952.

15 — A\
/ A\
A A
A
1.0 —
° A / \ A
) / \A A ~A
: N
3 A A A
5
2 \ RN
M A" A
E ~A A
5 0 5 ..J / \A/
kapur
00 ] l l |
0 5 10 15 20
Year
Figure 6. Mean growth rates of Red meranti, Yellow meranti, and Resak at Semengoh
Forest over a twenty-year period beginning in 1953.°
08 —
@
" °
.\ ' \ 1
\ [ 1\
\ I\ ) /A
\ R i ] \ .0 ;7\
ed meranti 7\ \
0.6 1 e ! \ / /
\ @, [} ', \ ' '
\ 1N | ® \ e--0 \
\ ! @ ¢ \ / \
‘e / \ K \ 4 \
'~ / \. / \/ \
N / S © \
e \
04~ Nt \
¢ \
p - .o[j. \\ ..
. * .. A 'n ..‘ 1] ”‘ -
vy -'. ..' . .D .‘a .. .
. D” .D ..o .: .',. '.‘ ..\u /‘ .o. u
0.2 — .--.o. / D ..‘ D-"D/ D\..‘.‘. D
/D ~ I . \ x K . /.
P N [ | . o N
.—. D D' .' . :
Yellow merant) ‘Resak Yol

i0 i

Year



i 81

Primack, R.B., Chai, E.O.K , Tan, S.S. and Lee, H S. (1987). The silvi-

culture of dipterocarp trees in Sarawak, Malaysia. I . Improvement
felling in primary forest stands. Malaysian Forester, Vol. 50, No. 1
43-61.
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MATERIALS AND METHODS

The Loba Kabang Protected Forest Rescarch Plot 52 (RP52) was established in 1969/70. It
covers an area of 360 ha. The trial consists of six treatments applied to five logging blocks

with two species lists making a total of 60 plots. The tree poisoning schedules are shown in Table
1.

The list of desirable and acceptable species used during poisoning contained 16 species (short
list) for treatments 01-06 and 25 species (long list) for treatments 11-16.  The schedules sug-
gest a sequence of treatment intensities of 5, 4, 3, 1, 2, 6 in order of decreasing intensity. Treat-
ment 6 with no poisoning is the control. The logging blocks were treated in 1970 and measure-
ments were made in 1970, 1971, 1972, 1974, 1975, 1981 and 1987.

Selection of basic standtable

Trees of desirable species and the 1970 and 1987 assessments are used in the basic standtable
for projection of each treatment. The basic standtable used for projection of all six treatments
for both the short and long lists is given in Table 2

Application of mortality and growth

The RP52 assessment data for 1970-1981 were sent to the Unit of Tropical Silviculture (UTS)
in Oxford for processing. The 1987 assessment data were processed locally. Processing of these
data was done using a computer program called UPDATE. The program UPDATE developed
by UTS, is used to derive annual mortality rates. It also checks measurements, calculates
girth/diameter increment per tree and checks whether these are within a specified allowable
growth range.

Mortality rates are expressed as percent per annum per diameter class. UPDATE runs were
made for the various growth periods from 1970-81 (Table 3). The mortality rates from 1987 to
2007 are assumed. It is assumed that as the developing stands mature, mortality rates would
decline to only 4-5% (Revilla 1981).

Growth rates are expressed as cm per year per tree. From runs made through UPDATE, the
diameter increment figures for the different growth periods from 1970 to 1987 are obtained
(Table 4). The diameter increments for the period 1987-2007 were obtained by regression
analyses.

Application of de Liocourt’s Quotients

Ingrowth is estimated by using de Liocourt’s Quotients (g-values) for the small size stems or
stems in the lower diameter range of 5 - 20 cm. The g-values used for estimating ingrowth in
projecting the various treatment stands from 1970 - 2007 are summarised in Table 3.

Liocourt’s quotients (q-values) are also used to calculate growth indices. The g-values used
for projecting the basic stands for the various treatments from 1970 - 2007 are summarised in
Table 6.

Program STANDPRO

«  The inputs required for the STANDPRO program are
« Initial standtable

+  Diameter class interval (10 c711), minimum diameter, dividing diameter (30 cm) and
upper diameter class (90 cm)

«  Growthrates per diameter class



= Mortality rates per diameter class
+  Liocourt’s quotient for diameter range 5 - 30 crnt and 30 - 80 cm
»  Period length (number of years)

The outputs are*

For every period of projection
«  Allinputs, whether changed or not
+  Surviving stand
+  Projected stand
«  Basal Area and g-values for initial, surviving and projected stand

»  Coefficients of correlation for all g-values

Poison Sound and VWell-shaped Trees Poison Undesirables

Treat- plus unsound,damaged

ment Ramin & Jongkong Other Desirables & badly shaped trees
& Acceptables of any species

1¢(01 & 11) over 60 cm dbh over 40 cm dbh over 30 cm dbh

2(02 & 12) - - over 30 cm dbh

3¢03 & 13) - - over 20 cm dbh

4¢04 & 14) - - over 10 cm dbh

5¢(05 & 15) - - over 3.0 m tall

6(06 & 16) - -

ik -RECHETI R, K, KAa&

Table 10. CAI and MA! of basal area (per ha) of actual stands

Treatment 0 5 1" 17 MA1

BA  BA cal BA  CAI BA  CAI value Rank

m® ) wmlryry @® mryey ) mPryey  (mbrye)
01 7.95 10.52  0.51 15.86 0.89 19.33 0.58  0.67 5
02 5.39 9.08 0.74 16.53 1.24 21.89 0.89  0.97 3
03 5.62 8.64 0.60 15.27 1.11 20 17 0.82  0.86 4
04 5.55 11.09  1.11  18.69 1.27 24.56 0.98 1.12 2
05 5.64 9.49 0.77 20.75 1.88 26 37 0.9 1.22 1
06 9.53 10.66 0.23 14.94 0.71 18 45 0.59  0.52 &
11 5.00 6.77 0.35 14.13 1.23 1953 090  0.85 5
12 4.80 7.52  0.54 14.59 1.18 20.14 093  0.90 4
13 2.08 6.44 0.87 14.20 1.29 20 43 1.04 1.08 3
14 3.52 8.42  0.98 18.04 1.60 25.10 1.18 1.27 2
15 2.69 6.37  0.74 18.55 2.03  26.27 1.29 1.39 1
16 8.27 9.17 0.18 13.36 0.70 17.55 0.70  0.55 6



Table 11. CAl and MAI of yields (per ha) of actual stands

Treatment 0 5 11 17
Voé Vol CAl Vol CAl MAT Vol CAl MAI Rank
(m™) (m3) (m3/yr) (m3) (m3/yr) (m3/yr) (m3) (m3/yr) (m3/yr)

01 39.2 44.7 1.1 79.5 5.8 3.7 103.2 4.0 3.8 5
02 26.6 30.3 0.7 81.7 8.6 5.0 119.9 6.4 5.5 3
03 27.4 25.3 -0.4 73.9 8.1 4.2 111.5 6.3 5.0 4
04 28.7 38.4 1.9 92.5 9.0 58 137.1 7.4 6.4 2
05 28.8 25.6 -0.6 98.2 12.1 6.3 149.6 8.6 7.1 1
06 57.4 50.2 -1.4 79.1 4.8 2.0 104.0 4.2 2.7 6
11 22.9 23.8 0.2 67.7 7.3 4.1 106.3 6.4 4.9 5
12 22.1 27.2 1.0 63.0 7.6 4.6 108.7 6.0 5.1 4
13 9.2 20.4 2.2 71.7 8.6 5.7 111.5 6.6 6.0 3
14 20.1 37.9 3.6 98.1 10.0 7.1 146.7 8.1 7.4 2
15 14.6 14.9 0.1 87.0 12.0 6.8 141.9 9.2 7.5 1
16 45.8 42.4 -0.7 63.3 3.5 1.6 91.3 4.7 2.7 6
Table 12. MA! of basal area (per ha) of projected stands
Year after poison treatment
Treatment Oa 17a 27b 37b
BA BA BA MAL Rank BA MAI Rank
?)  ®)  md) (miryed iy ¥y

01 7.95 19.33 25.22 0.64 5 30.25 0.60 5

02 5.39 21.89 29.27 0.88 3 35.82 0.82 3

03 5.62 20.17 27.38 0.81 4 32.92 0.74 4

04 5.55 24.56 34.04 1.06 2 41,76 0.98 2

05 5.60 26.37 35.12 1.09 1 42.04  0.99 1

06 9.53 18.45 23.76 0.53 6 28.27 0.51 6

11 5.00 19.53 27.14 0.82 5 33.79 0.78 5

12 4.80 20.14 29.77 0.92 4  38.69 0.92 4

13 2.08 20.43 31.30 1.08 3 40.78 1.05 3

14 3.52 25.10 35.06 1.17 2 4491 1.12 2

15 2.69 26.27 43.54 1.51 1 56.95 1.47 1

16 8.27 17.55 24.86 0.61 6 31.56 0.63 6



Table 13. MAI of yields (per ha) of projected stands

Treatment Oa 17a 27b 37b

Vol Vol Vol MAT Rank Vol MAL Rank

(m3) (mz) (m3) (m3/yr) (m3) <m3/yr)
01 39.2 103.2 134.6 3.5 5 159.3 3.3 5
02 26.6 119.9 159.7 4.9 3 190.5 4.4 3
03 27.4 111.5 149.2 4.5 4 174.0 4.0 4
04 28.7 137.1 188.0 5.9 2 224.1 5.3 2
05 28.8 149.6 197.2 6.2 1 227.1 5.4 1
06 57.4 124.0 133.6 2.8 6 156.7 2.7 6
11 22.9 106.3 145.5 4.5 5 176.9 4.2 5
12 22.1 108.7 157.7 5.0 4 198.4 4.8 4
13 9.2 111.5 165.5 5.8 3 205.3 5.3 3
14 20.1 146.7 193.3 6.4 2 235.6 5.8 2
15 14.6 141.9 229.0 7.9 1 285.8 7.3 1
16 45.8 91.3 130.3 3.1 6 163.5 3.2 6

a - Actual stand figures
b - Projected stand figures based on actual stands 17 years after
poison treatments

ot B2
Chai, Francis Y.C and P C. Sia (1989) Standtable projection for a
mixed swamp forest of Sarawak. Growth and yield in tropical mixed/
moist forests (1989). Kuala lumpur, Malaysia.
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PRIMARY FOREST

In 1965, three forests, selected to represent the range of mixed dipterocarp forest structure and
soils found in Sarawak (Table 1), were chosen for an intensive compaiative study (Figure 1).
Each site is a relatively uniform example of a particular community type in primary forest
that has never been cut by man. These sites have been investigated for species composition,
productivity, physiognomy, soils, topography and meteorology (Ashton 1973, 1976, Baillie 1978,
Jamaluddin 1978). The following is a brief description of each forest type:

«  Bukit Mersing is a tall forest (average canopy height 60 m) on generally moderate
slopes with a relatively low mean density of massive trees and relatively few sub-
canopy trees. The mature phase canopy is dense and fairly uniform with little light
penetration through the canopy. Many large trees are found in groves. The loamy
soil has a comparatively high nutrient content and water-holding capacity (Table
1). Trees are relatively shallowly rooted and large canopy gaps are created when
trees fall

+  Bako is a relatively low forest (average canopy height 30 - 40 ) with a high den-
sity of small trees and an abundance of saplings. The canopy is not dense and there
is considerable light penetratior to the sub-canopy layer and lower. The sandy soil
has a low nutrient content and water-holding capacity. The trees are relatively
deeply rooted and generally remain standing after they die. When the trees final-
ly die, relatively little canopy damage occurs

»  Lambirisintermediate between Bako and Mersing in soil characteristics, tree den-
sity and stature. The average canopy height is 50 m. In contrast with Bako and
Mersing, much of the forest is on steep topography (greater than 35°) and subject
to landslips

In 1965 and 1966, four to five permanent plots, totalling 2.4 - 3 ha, were set up at each of these
three forests. In these plots every tree with a diameter at breast height (dbh) of over 9.7 cm was
permanently tagged, identified to species and measured for height and girth at breast height. In

1975, a ring was painted around each tree at the point of girth measurement to increase the ac-
curacy of growth measurements. At five-year intervals (1970-71, 1975-76, 1980-81, 1985-86), the
Sarawak Forest Department has remeasured these trees for girth,
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Figure 1. Localities of field sites in Sarawak
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Figure 2. Mean growth rates of engkabang (Shorea splendida) in a plantation and a primary
forest at Semengoh Forest over a nineteen-year period beginning in 1936



Table 1. Summary of characteristics of

the

three primary forest

research sites 1n Sarawak, East Malaysia from Ashton
(1973) and Baillee (1978
descriptions, including detai

phystognomy, environmental monitoring
lists, are contained

) (Extensive site
tled soil descriptions,

in these documents)

and species

Characteristic Bako Lambrr Mersing
Mean mineral so1l
characteristics at 22cm*
pH 4.5 4.2 5.1
P 31 83 1325
Ca 112 160 1717
Mg Ca.100 715 4692
Fe + A1 1.1 5.1 35
K 700 2502 5292
So1l type Podsolic Sandy loam latosolic loam
Humus layer Ca. 15 cm deep intermediate patchy
Canopy height+ 30-40 cm 50 m 60 m
Canopy structure Even, many Irregular Even
of mature phase subcanopy trees
Number of hectares 2.4 2.4 3
Total number of trees 2083 1962 1628
Volume of trees (m3) 419 895 928
Number of tree species 354 437 246
Nature of gap Death of Uprooting Uprooting
formation standing of of

individuals

emergents

emergents

Relative Frequency Moderate High Low
of environmental
perturbations
*
Mean based on 12 samples. Nutrients expressed as total

parts per million

following the meth

ods developed
weathered Borneo soils by Bailey (1967).

for high

Ni1trogen was also

sampled extensively but was found to be so variable within a
site and so variable over time that it was not considered a
useful indicator of comparative soil fertility. Within the
next two years, Dr. 1. Baillie, is planning to re-survey the
soils of these three forests using current methods.

The canopy height refers to the approximate height of most
canopy trees. The actual canopv layer 1s uneven with gaps
between trees and occasional emergent trees which are higher
than the other trees.

__59__



Bk NELCHEITDIER R, AL

Table 2. Amual diareter increments (anw/yeer) for trees at three contrasting forests (Values reported are
mean, standand deviation and sample size for genera having a sample size of at least 10 irdividals.
For each gerus having at least 20 trees, the mean growth rate of the five fastest growing trees is
also presented)

35

Cotylelcbium 0.20 0.12 & 045 --ex mems mes ees e eee ee e
1,
&

Ripterocarps —e 006 002 & 040 0.2 028 &0 0.67
Drycbatancps 0.47 0.2 1R 030 047 28 05 036 030 106 1.10
tiopes 0.3 o0.18 0.9 ---- - - -e- 038 048 & 082
Parashorea e e eeeeeeeeeeseeee e e 054 048 12 --e-
shorea 0.26 030 1% 0% 02 020 218 0.8 067 05 41 1.10

yatica 0.3 0.2 ¥» 0.6 0.4 0.13 47 042 - memm mem eeee

Table 3. Amual diameter increments (anvyeer) of individual Shorea species at three primecy forests over a 15
yeer period (Values presented are the mean, standard deviation, and sanple size)

Tinber Bako Lanbir Mersirg
Species X sd. N Species X sd. N Species X sd. N
Red meranti S. beccariona  0.42 0.34 18 S. sauts 0.26 0.18 32 S. rodudhii 0.42 032 10
S. beccariana 0.2t 0.4 38
S. kustleri 0.14 0.10 11
S: mecroptera 0.16 0.21 10
S. ovata 030 0.2 N
S. nubella 040 02 1N
S. smithisna 031 0.26 12
Yellow meranti S. cpsidata  0.13 014 3 §. law 0.29 0.13 2 S. hopeifolia 0.82 0.8 17

......................................................................................................................

Table 4. Diameters (cm) and annual diameter 1increments
(cm/year) for the fastest growing three
individuals at each primary forest sites

Diameter Annual Diameter Increments
forest (cm) (cm/year)
1965 1965-70 1970-85 1975-80

gako Shorea scaberrima 31.9 1.1 1.0 1.2
Dryobalenops beccarii 20.8 2.3 0.7 0.8
Shorea beccariana 51.9 1.6 1.0 1.1
tambir Shorea fallax 68.8 1.1 0.7 1.1
Hopea beccariana 53.5 0.6 0.7 0.8
parashorea smythiesis 62.3 1.4 1.1 2.9
Mersing Dryobalanops lanceolata 33.5 1.1 1.2 2.0
perashorea macrophylla 52.9 1.6 1.6 1.3
Shorea hopeifolia 36.8 1.3 1.4 2.0

l
o
S

|



Table 5. Mean annual diameter increment (cm/year) of six common species by size class (diameter at
breast height) (Data presented are mean, standard deyiation, sample size, and percent
distribution in each size class)

forest Species 08H (cm) X s.d N X in each size class
Bako Cotytelobium melanoxylon 10-19 0.19 0.1 41 73
20-29 0.23 0.14 11 20
30-39 0.23 0.06 3 5
>40 0.21 0.00 1 2
Dryobalanops beccarii 10-19 0.29 0.19 31 44
20-29 0.58 0.31 25 36
30-39 0.61 0.14 9 13
>40 0.80 0.20 5 7
Ltambir Dipterocarpus globosus 10-19 0.07 0.06 18 31
20-29 0.17 0.10 1 19
30-39 0.17 0.08 5 9
>40 0.23 0.12 24 41
Mersing Dipterocarpus caudiferus 10-19 0.16 0.10 10 17
20-29 0.26 0.10 9 16
30-39 0.24 0.20 [ 10
>40 0.36 0.35 33 S7
Oryobalsnops lanceolata 10-19 0.18 0.19 33 31
20-29 0.30 0.18 17 16
30-39 0.53 0.40 13 12
>40 0.48 0.31 43 41
Hopea andersoni 10-19 0.06 0.30 17 30
20-29 0.38 0.35 9 16
30-39 0.35 0.21 4 7
>40 0.60 0.55 26 46

1able 6. Avwel diameter increments (awyeer) of dipterccarp species given an Improvement Felling. Data is
also presented for a plantation (Data given are meen initial tree dhameter in am [mean # standard
deviation], meen anrwal diameter increment, sample size, rurber of yeer of the study, and the
maximum growth rate [based on the five fastest growing trees])

Species silvioultural Initial Meen N #ears  Max.

type size growth

rate
Shorea macroptera red meranti Nyabau Forest, Bintulu 6.0+ 83 0.28 &9 5 0.63
shorea splerdida red meranti Semergoh forest, Kl.l:hir’g1 1.1+ 0.6 068 36 19 1.16
shorea splendida red meranti Semergoh Forest, Kuching 20.7+10.5 0.93 31 19 1.51
shorea parvifolia red meranti Selang, Kuching 20.6+13.0 043 3R {1 0.97
shorea sp. red meranti Semengch Forest, Kuching 3R.9+12.9 052 15 20 0.76
shorea multiflora yellow meranti  Samengch Forest, Kiching 27.1+ 84 021 10 220 0.28
shorea scrobiculata selangan batu Nyabau Forest, Bintulu 278+ 146 016 36 5 0.%
Drycbalanops beccarii kapur Selang, Kuchirg %.7+10.9 047 5% 1" 0.92
Dryobalanops beccarii kapur Gurung Ngili, Sadong 67+ 91 067 12 2 0.9
Dryobalancps dblongifolia kapur Gururg Ngili, Sadorg 7.6+ 35 060 3 2 0.81
Drycberalops racp kagur Setapok Forest, Kuching” 4.3+ 2.2 0.87 17 19 0.3
Dipterocarpus rigidus keruing Nyabeu Forest, Bintulu 49.2+ 18,6 0.27 & 5 0.65
Vatica sp. resak Semengoh Forest, Kuching 6.9+ 84 0.2 18 2 0.28

1 2 T

Plantation Forest = Peat Swap Forest

n_Gl__



Table 7. The mean annual diameter increment for the minimal, msxxmal and median growth
rates (cm/year) of Shorea species for primary forests , Improvement Felling
primary forests’ and plantations

Mean annual diameter Primary forest Improvement Felling Plantation
increment (cm/year) (spp. beneath) Primary Forest (spp. beneath)
(spp. beneath)

Minimum 0.13 0.16 0.80

§. cuspidata S. scrobiculata 8. pinanga
Maximum 0.82 0.93 1.22

S. hopeifolia S. splendida 8. macrophylla
Median 0.30 0.43 0.86

S. ovata S. parvifolia S. splendida

* pata from Primack et al., a. + data from Primack et al., b.

yable 8. Mean diameter Iincrements (cm/year) of reserve
Shorea trees at four selectively logged forests, R.P.
68A, R.P. 90, R.P. 102 and R.P. 106, that have been
left as controls or given additional silvicultural
treatment (from Chai 1984, 1985)

RP 68A RP 90 RP 102 RP 106

control 0.87 0.72 0.56 0.52
Removal of Relicts: - 0.90 - 0.88
Liberation Thinning:
Light - 1.23 - -
Medium - 1.20 1.18 -
Heavy - 0.98 1.23 1.12

Modified Malaysian
Uniform System:

Light 1.14 - 1.52 1.23
Medium 0.99 - - -
Heavy 1.1 - 1.21 -

Teble 9. Sumery of plantation data on Shorea species growing at Samergch Plantation Reserve (Listed are plot nurber
and species, nutber of stems per hectare, decimal year of plot establishment, decimal year of last assessment,
decimal age of last assessment, sanple size (runber of trees measured), mean arual diameter increment (MADI)
from establishment to the last assessment, average diameter at the last assessment for all of the trees, the
five largest trees and the five smallest trees, and the besal area of trees (mzl'na) at the date of last
assessment. The average growth rate for each size category of trees can be obtained by dividing average
diameter by their decimal age)

No. of Deci. yr. Deci. yr. Deci. age Sanple MADI Basal Area
Plot Species stems of Estab.  lest last size (om) Establishment to last Assessment (mZ/ha)
per ha Assessm. Assessm, Overall 5 largest 5 smallest
8 S. spledida 272.7 1926.85  1976.87 48.&2 386 0.72 3.8 45.54 5.2 6.8
? S. splendida 88.8 1936.88 1973.88 37.00 120 0.8 31.& 51.60 19.60 6.97
13s. splerdida 137.0 19%0.50 1974.86 34.36 11 1.01 3.7 50.42 21.17 12.9%9
&S, hamsleyana 40.2 1935.50 197%.87 390.37 s 0.8 RN 45.5%9 2.9 3.38
X S. pirenga 119.8 1935.50 1974.87 39.37 % 0.80 31.35 48.9 19.21 9.5
TS, mecrophylla 74.1 1936.29  197.15 37.86 120 1.2 46.10 74.8 2179 12.37
2. palarbenica 76.5 1960.50 1974.86  34.36 0 0.9 3.5 48.44 38.62 6.37
% S, stenoptera 139.2 1940.50  1974.87 34.37 132 0.87 .78 40.47 19.67 9.70



i g8

Primack, R B, Ernest 0.X., Chai, S$.S. Tan and H.S Lee (1989). Relative
performance of dipterocarp trees in natural forest, managed forest,
logged forest and plantation throughout Sarawak, East Malaysia

Growth and yield in tropical mixed/moist forests (1989). Kuala
lumpur, Malaysia.
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Table 1. Details of YS growth & yield plots

.................................................................

pParticulars Sandakan Tawau
1. Forest reserve Kuamut Kalabakan
2. Status of forest land Virgin Logged
3. Location Malubuk VJR Block T4/84/B13A
4. Size of block (ha)00 212 1619
S. Elevation (m) 68-170 76-380
6. Land capability class v IV
7. Soil association Labau Mawing/Lokan
8. Geology Labang formation Kalabakan Formation
9. Parent material Alluvium Mudstone & Sandstone
10. Landform Valley floor & terraces Moderate to high hills
11. 10X Pre-f inventory Hot applicable
(trees >60 cm dbh)
a., trees/ha 19
b. volume/ha
- gross 203m3/ha
- net 122m~ /ha
c. dominant species Parashoreas spp (white seraya)
12. Extraction Not applicable
(trees >60 cm dbh)
a. trees/ha 1"
b. volume/ha 79.85m3/ha
c. dominant species Parashores spp (white seraya)
13. Preliminary closing Not applicable
inspection
a. trees/ha 1
b. volume/ha 9.7m>/ha
14. 5% Linear regeneration Not applicable
sampl ing
a. stocking (10<60cm dbh 37%
size class)
b. dominant class Dryobalanops spp (Kapur)
c. trees/ha (>60cm dbh) 3.5
d. volume/ha (>60cm dbh)
- gross 32m3/ha
- net 19m~/ha



Table 2. Details of plot layout and data collection

1. Plot size 100m x 100m (1 ha)
- sub-plots 20m x 20m (0.04 ha)
- quadrats 10m x 10m (0.01 ha)
- sub-quadrats 2m x 2m (0.000 ha)
2. Plot location a. ridge top

b. mid slope
c. bottom valley
3. Within every 10 x 10 m a. species
(chosen tree - 10<60 cm b. diameter at breast height
dbh & additional tree c. crown position
10+ cm) - dominant (1)
- codominant (2)
- suppressed (3)
d. crown form
- very good (1)
good (2)
- poor (3)
- very poor (4)

4, Mithin every 2m x 2m a. species
(up to 20 commercial b. height
seedlings <10cm dbh)

Table 3. Cost and mandays required for the establishment and
remeasurement of YS-growth and yield plots

Measurement pParticular Tawau Sandakan
1st a. Total mandays 218 282
- mandays/plot 73 84

b. Total cost M$20,610.00 M$18,994.00

-cost/plot M$ 6,870.00 M$ 6,331.00
2nd a. Total mandays 74 132
- mandays/plot 25 44

b. Total cost H$ 8,757.00 M$ 9,784.00

-cost/plot M$ 2,919.00 M$ 3,261.00
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Table 4. Summary of results from growth and yield plots

................................................................................

Tawau {logged forest) Sandakan (VJR)

Particulars Plot 1 Plot 2 Plot 3 Mean Plot 1 Plot 2 Plot 3 Mean

(ridge (mid (valley (ridge (mid valley

top slope bottom top slope bottom
Stocking/ha 357 280 172 269 428 542 459 476
Basal area 16.09 11.87 10.23 12.73 60.75 95.72 79.34 78.60

2

{m /ha)
Ave. annual 0.36 0.7 0.71 0.56 0.99 0.60 0.59 0.71
diameter
increment (cm)
of all trees
Ingrowth 12 7 12 10 20 21 9 16
(no. of trees)
% Mortality 0.28 0 0 0.09 1.17 1.29 1.3 1.26

Table 5. Details of ingrowth (number of trees) by size class in
Sandakan and Tawau

Sandakan 1 0 10 3 4 0 0 0 2 1 0 0 20
(primary) 2 1 3 3 2 0 7 0 1 0 3 21
3 1 4 4 0 0 0 0 Q 0 0 0 9

Total: 2 17 10 5 2 0 7 2 2 0 3 50

Tawau 1 5 3 1 2 0 0 0 0 0 0 12
(Logged) 2 3 3 0 0 1 0 0 0 0 0 7
3 3 3 3 1 0 0 1 0 0 12

Total: 11 9 4 2 3 1 0 1 0 0 0 k3]



Table 6. Summary of mean diameter increment (cm) 1n Sandakan

.............................

No. of Average Mo of Average MNo. of Average  No. of  Average

trees Incre. trees Incre. trees Ircre, trees Incre,

1. DIPTEROCARP SPP

1.1 U
Red Seraya Rubroshorea spp. 53 1.78 52 0.88 86 0.9 " 1.9
thite Seraya Parashorea spp. 44 1.27 26 1.40 10 0.09 80 0.92
Yellow Seraya Richet1a spp. 21 1.3 16 0.49 7 0.55 44 0.
Melapi Anthoshorea spp. 2 1.30 1 0.10 1 0.38 4 0.59
Sub-total/mean 120 1.51 95 0.9 104 0.80 319 1.1

1.2 MM
Kapur Dryobalancos spp. 16 0.88 13 0.57 5 0.50 3% 0.6
Keruirg Dipterocarpus spp. P 0.42 58 0.76 36 0.70 123 0.8
Sub-total /mean 45 0.58 n 0.73 41 0.68 157 0.67

1.3 Hid
Sel. Batu Shorea spp. 16 0.50 21 0.61 (74 0.3% 81 0.48
Resak Vatica spp. 0 0.00 18 0.36 1 0.30 19 0.2
Sub-total /mean 16 0.50 39 0.49 45 0.34 100 0.43
TOTAL/MEAN DIPT 181 1.19 205 0.78 190 0.67 576 0.87
NON-DIPTEROCARP SPP

2.1 U
Bintangor Caloghytlun spp. 0 0.00 0 0.00 0 0.00 0 0.00
Medarg Lauraceae 0 0.00 0 0.00 1 0.60 1 0.20
Sepetir Sindora impicina 1 0.00 0 0.00 1 2.10 2 0.70
pulai Alstonia spp. 0 0.00 1 0.20 0 0.00 1 0.07
Bayur Pterospermum spp. 3 1.58 0 0.00 1 0.00 4 0.53
Jelutorg Dyera spp. 4 0.80 o 0.00 0 0.00 4 0.27
Kayu Malam Diospyros spp. 16 0.45 3 0.67 5 0.34 18 0.49
Durian Dtnotsm. 0 0.00 0 0.00 2 0.40 2 0.13
Karai-Karai Hezzega leptopoda 1 0.50 2 0.00 3 0.15 6 0.2
Kenbang Semengkok  Scaphium affine 0 0.00 1 1.00 0 0.00 1 0.3
Nyatch Sapotaceae 0 0.00 2 0.60 0 0.00 2 0.20
Pisarg-Pisarg Arrorecese 1 0.50 5 0.31 5 0.15 1 0.32
Ramin Gorystylus  bancanus 2 0.00 o 0.00 1 0.30 2 0.1¢
Simpch Dillentacese 9 0.71 0 0.00 1 0.00 10 0.2
Sengkuang Dracontarelon pberulum 1 0.70 0 0.00 0 0.00 1 0.3
Takalis Pentace spp. 1 0.50 2 0.70 14 0.% 17 0.7
Kedordorg Burserscese 1 0.30 5 0.47 0 0.00 6 0.2
Sub-total /mean 3% 0.63 21 046 1 3% 0.58 &® 0.57




2.2 MM

Mengaris Koonpassia excelsa 0.50

1 0 0 0.00 1 0.17
Terentarg Camprosperma auriculata 2 0.5 4 0.33 2 0.70 8 0.43
Perypok Celastraceee 0 0.00 1 0.80 0 0.00 1 0.27
Bawarg Hutan Scorodocarpus borreensis 0 0.00 2 1.00 2 0.55 4 0.52
Kembarg Heritiera sinplicifolia 2 4,40 [ 1.38 1 0.50 9 2.9
Obeh Ewgenia spp. 3 1.10 4 0.5 13 0.6 2 0.66
Rargou Koordersiodendron pinnatum 0 0.00 4 0.6 0 0.00 4 0.2
Rergas Aracardiacese 1 1.70 1 0.10 0 0.00 2 0.60
Sub-total/meen 9 1.64 2 0.73 18 0.61 49 0.8
2.3 WM
Keranji Sentiria laevigata 0 0.00 0.80 0 0.00 1 0.8
Belian Eusideroxylon zwageri 7 0.87 2 0.95 3 0.10 12 0.9
Sub-total/mean 7 0.87 3 0.90 3 0.10 13 0.70
TOTAL/MEAN NOK-DIPT S0 0.8 46 0.8 55 0.57 151 0.8
3. OTHERS 197 0.85 91 0.46 214 0.53 R 0.50
4 TOTAL/MEAN ALL SPP 428 0.9 542 0.60 459 0.59 1629 0.n
Table 7. Summery of mean diameter increment (am) n Tawau
MAIN SPECIES GROLP PLOT 1 PLOT 2 PLOT 3 TOTAL
(ridge top) (mid-slope) (bottom valley)
Vermacular reme Botanical name No. of Average No of Awverage No. of Awverage No. of Average
trees Ircre. trees Incre. trees Ircre. trees Ircre,
1 DIPTEROCARP SPP
1.1 LW
Red Seraya shorea spp 19 0.6 6 1.28 6 0.54 31 0.77
vhite Seraya Parashorea spp. 17 0.49 3 0.88 15 0.97 & 0.
Yellow Seraya shorea spp. 2 0.31 9 1.36 2 0.05 13 1.00
Melapi Anthoshorea spp. 4 0.06 1 0.97 1 0.38 5 0.93
Sub-total /mean 2 0.8 47 1.2 2% 0.76 13 0.82
1.2 WM
Kapur Drycbelancps spp. 13 035 38 0.75 3 0.9 % 0.66
Keruirg Dipterocarpus spp 2 091 A 0.40 19 0.57 S 0.57
Sub-total /mean 15 0.42 42 0.72 482 0.64 » 0.64
1.3 HW
Sel. Batu Shorea spp 5 0.8 2 0.35 0 0.00 7 0.45
Resak Vatica spp 0 0.00 2 0.60 0 0.00 2 0.60
Sub-total /mean 5 0.8 4 0.47 0 0.00 9 0.48
TOTAL/MEAN DIPT & 0.57 93 0.86 & 0.68 21 0.73



2.1
8intangch Calochyllum spp. 0 0.0 1 0.20 0 0.00 1 0.20
Magas Dusberga moluccana 0 0.00 0 0.00 2 0.00 2 0.00
Kayu Malam Diospyros spp. 6 0.5 0 0.00 3 0.32 9 0.27
Biruarg Octameles sumatrana 0 0.0 0 0.00 5 1.9 5 1.9
Sepetir Sindora irpicina 0 0.0 0 0.00 1 0.48 1 0.48
Medarg Lauracese 0 0.00 5 0.00 2 1.81 2 1.81
Darsh-Darah Horsreldia SPp. 10 0.5 1 0.% 2 0.53 17 0.67
burian Durio spp. 2 0.3 2 0.50 0 0.00 3 0.37
Karai Mezzetia leptopoda 2 0.0 7 0.35 0 0.00 4 0.18
Laran Anthocephalus chirensis 0 0.00 7 . 7 2.08 14 2.90
Nyatch Sapotaceae 12 0.42 5 0.37 3 0.19 2 0.37
Pisang-Pisarg Arnonaceae 0 0.00 2 0.37 1 0.48 [ 0.3
Remin Gorystylus  barcarus 4 0.18 1 0. 1 0.38 7 0.35
Simpoh Dilleniacese 0 0.00 1 0.10 1 0.19 2 0.15
Terap Parartocarpus spp. 4 0.38 2 0.00 1 0.00 ) 0.5
Kedordong Burseracese 0 0.00 0.74 5 0.53 7 0.59
Sub-total /mean 40 037 3% 1.16 3% 1.00 108 0.8
2.2 MM
Cbeh Eugenia spp. 2 0.6 S 0.38 0 0.00 7 0.28
Perypok Celastraceae 1 0.10 0 0.00 0 0.00 1 0.10
Menpening Quercus spp. 2 0¥ 0 0.00 0 0.00 2 0.31
Kerrbarg Heritiera simplicifolia 4 0.46 0 0.00 1 0.29 s 0.42
Rarggu Koordersiodendron pinmatun 1 0.10 1 1.65 0 0.00 2 0.88
Rergas Melanorrhoea wallichii 9 0.5 4 0.52 2 1.05 15 0.43
Sub-total /mean 19 0.2 10 0.56 3 0.79 2 0.40
2.3 HiM
Belian Eusideroxylon zwageri 4 0381 17 0.19 7 0.46 28 0.35
Merbau Intsia paterbanica 1 0.00 0 0.00 0 0.00 1 0.00
Sub-total /mean S 0.5 17 0.19 7 0.46 29 0.33
TOTAL/MEAN NON-DIPT & 0,36 61 0.7 & 0.90 160 0.6
3. OTHERS 31 0.3 126 0.58 62 0.61 419 0.83
4 TOTAL/MEAN ALL SPP 357 0.37 280 0.7 172 0.1 809 0.56

Chiew, K Y. and A. Garcia (1989). Growth and yield studies in Yayasan
Sabah forest concession area Growth and yield in tropical mixed/

moist forests (1989) Kuala lumpur, Malays:ia
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Table 1. Summary of backgrourd information on growth and yield study areas in Peninsular Malaysia

STUDY AREA LOCATION TOPOGRAPHY TYPE OF HISTCRY NO. OF
VEGETATION MEASURE -
MENTS
Gunurg Tebu District: Besut Elevation between Good quality forest, *Pre F 1973 9
Forest Reserve Campartment: 4, 5, 6 15m and 340 m. mainly of Diptero- Set up 1974
Bukit Bintang Situated next to the Slopes get steeper  carps spp., pole-
Terenggaru truk road fram towards westemn sized trees of
Kuala Terenggaru side, where BuIt emergent species
to Jerteh Bintang 543 m 1s are also present
located. with youg seed-
lings evenly
distributed.
Labis Forest District: Segamat Elevation between All spp. of vegeta- Pre F 1976 8
Reserve, Carpartment: 142 92 m to 3% m. tion; form residual Set wp 1977
Segamat, ard 144, 7.2 Slopes get steeper  trees, pole-sized
Jahor Darul morth-east from towards the north-  advance growth,
Takzim. Bekok, ard 18.4 km eastern bourdary saplings, seedlings
south-east fram but gentle over ad regeneration.
Labis, Johore. the greater part
of the area.
Table 2. Types of treatment and replications of the major cutting lLimits
Location Type of Treatment No. of
(cutting limits) replications
Gunung Tebu A. Cut all tree dbh 15" 3
forest Reserve, (38 cm) and above
Bukit Bintang, B. Cut all non-meranti 3
Terengganu dbh 15% (38 cm) and above
Cut all meranti dbh 18"
(46 cm) and above
€. Cut all trees dbh 18" 3
Tekam Fforest (46 cm) and above
Reserve, D. Cut all non-meranti 3
Jerantut, dbh 18" (46 cm) and above
Pahang Darul Cut all meranti dbh 21"
Makmur (53 cm) and above
E. Cut all trees dbh 21% 3
(53 cm) and above
F. Cut all trees according 3
Labis Forest to normal practices
Reserve, G. Cut all trees dbh 12¢ )
Segamat, (30 cm) and above )
Johor Darutl H. Cut atl non-meranti dbh ) Not repli-
Takzim 12" (30 cm) and above ) cated. For



cut all meranti dbh 15" ) demonstra-
(38 cm) and above ) tion

I. Cut all trees dbh 24" ) purposes.
(61 cm) and above )

J. Unharvested (control) )

Table 3. Summary of area, plot size and number of plots

Area (ha) Plot Size

1. Area Tebu
Forest Reserve,
Bukit Bintang,
Terengganu.

2. Tekam Forest 161.9 80 m x 80 m 21
Reserve,
Jerantut,
Pahang Darul
Makmur.

3. Labis forest

Reserve,

145.8 80 m x 80 m 21

Johor
Darul Takzim

Segamat,

Bk - INEICBET DR, B, A&

Table 4. Summary of results from the growth and yield study area

at Gunung Tebu Forest Reserve, Terengganu Darul Iman

[) Diameter growth in cm/year

A) By diameter class
i) 10 - 20 cm 0.41
ii) 20 - 30 cm 0.47
iii) 30 - 40 cm 0.51
1v) 40 - 50 cm 0.61
v) 50 - 60 cm 0.83
vi) 60 - 70 cm 0.60
vii) 70+ cm 0.77
8) By species group
i) Dipterocarp meranti 0.66
ii) Dipterocarp non-meranti 0.64
iii) Non-dipterocarp light hardwood 0.49
species
iv) Non-dipterocarp medium hardwood 0.45
species
v) Non-dipterocarp heavy hardwood 0.45
species/miscel laneous
vi) All species 0.48



I1) Basal area growth in mzlyear/tree

i)
ii)
1ii)

Dipterocarp meranti
Dipterocarp non-meranti
Non-dipterocarp

[I1) Mean annual mortality percent:

i)
ii)
iii)
iv)
v)

All trees 5 cm dbh and above
All trees 10 em dbh and above
Dipterocarp meranti
Dipterocarp non-meranti
Non-dipterocarp

IV) Mean annual ingrowth percent:
(of all trees growing-in over
10 cm dbh limit)

V) Logging Damage

A) Stem damage for trees above 5 cm dbh

i)

ii)

iii)

Low logging intensity

(remove <40% initial basal area(BA))
Moderate logging intensity

(remove 40-55% initial BA)

High logging intensity

(remove >55% initial BA)

B) Crown damage for trees above 5 cm dbh

i)
i)
iii)

Table 5.

Low logging intensity
Moderate logging intensity
High logging intensity

0.0035
0.0034
0.0020

6.4%
4.9%
6.8%
3.2%
4.8%

0.93%

13.4%
21.4%

23.2%

19.5%
30.3%
31.8%

Summary of results from the growth and yield study

area at Labis Forest Reserve, Johor Darul Takzim

1) Diameter Growth in cm/year

A) For trees below 10 cm dbh

i)
ii)
iii)
iv)
v)

vi)

Dipterocarp meranti

Dipterocarp non-meranti
Non-dipterocarp light hardwood
species

Non-dipterocarp medium hardwood
species

Non-dipterocarp heavy hardwood
species

ALl species

8) For trees 10 cm dbh and above

i)
ii)

iii)

iv)

v)
vi)

All dipterocarp
Non-dipterocarp light
hardwood species
Non-dipterocarp medium
hardwood species
Non-dipterocarp heavy
hardwood species

ALl non-dipterocarp
All species

0.26
0.16

0.41

0.27

0.37

0.33

0.85

0.72

0.65

0.61

0.67
0.69



Table 6. Summary of results from the continuous inventory
sample plots and experimental cutting/silvicultural
treatment blocks (for trees above 30 cm dbh)

(i) Diameter growth in cm/year:

(a) All marketable species 0.80
(b) Dark/light red meranti 1.05
(c) Medium-heavy marketable species 0,75
(d) Light non-meranti marketable

species 0.80
(e) MNon-marketable species 0.75

(ii) Gross volume growth in mslha/year:
(a) All marketable species 2.20
(b) AlLl species 2.75

(iii) Gross volume grouth percent:

(a) All marketable species 2.1%
(b) All species 1.9%
(iv) Annual mortality percent: 0.9%

(of numbers of marketable species)

(v) Annual ingrowth percent: 0.6%
(of marketable species growing-in
over 30 cm dbh Llimit)

Thang, H.C. and T.X Yong (1989) Status of growth and yield studies in

Peninsular Malaysia. Growth and yield 1n tropical mixed/moist
forests (1989). Kuala lumpur, Malaysia.
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THE STUDY AREA

The forest area under study 1s located within compartments 142
and 144 of Labis Forest Reserve in the State of Johor, Peninsula
Malaysia (Map 1). The experimental area covers 145.8ha. of rich
dipterocarp forest on hilly and rugged terrain with elevations
ranging from about 100m to 500m a.s.l. Before the compartments

were made part of the forest management study area no logging
activity had been carried out.

METHODS

Inventory

The grouping of the treatment plot into replications for purposes
of future statistical analyses was based on the results of a pre-
felling inventory carried out before felling in the experimental
area as well as on the similarity of the forests and site
conditions, Table 1 describes the 6 (six) major treatments
(cutting limits) used in the experiment, each having three
replications. For demonstrational and reference purposes only,
three more extreme treatments were included without replications.
This made it 21 treatment (cutting) blocks altogether in the
study. Following the allocation of the treatments to be applied
to each of the 21 cutting blocks, all trees to be cut as
specified by the treatment limits, were located, marked and
listed.

Felling of Trees

Marked trees were felled and extracted to the roadside landings.
During logging operations, the felling of the marked trees was
monitored closely and record was made of the dimensions of the
felled stem, including tree number, diameter of top-end and
diameter of decayed wood, log length as well as other notes and
observations on tree or stem section.

Permanent Sample Plots

Immediately after the completion of all logging operations,
permanent sample plots were laid out in the centre of each

felling block. The plots measured 80m x 80m and consist of
sixteen 20m x 20m units on which all residual trees were measured
following certain guidelines and entered in the prescribed form.



Table 1. Details of the Treatments Used in the Experiment.

A: Replicated Treatments:

Treatment Block No. Specification for Replication
Cutting Limit,

1 5,11,21 Cut all trees DBH ,37.5cm 3
2 6,10,13 Cut all non-merantis DBH >37.5cm

and cut all merantis DBH >45.0cm 3
3 7,14,19 Cut all trees DBH >45.0cn 3
4 4,12,16 Cut all non-merantis DBH >45.0cm

and cut all merantls DBH >52.5cm 3
5 3,8,15 Cut all trees DBH >52.5cm 3
6 2,17,18 Uncontrolled but cut all wanted

trees DBH >45.0cm only 3

Treatment Felling Block Nos. Specification for Cutting Limit

7 9 Cut all trees >30.0cm DBH

8 1 Cut all non-merantis >30.0cm DBH,
cut all merantis >37.5cm DBH

9 20 Cut all trees >60.0cm DBH,

BE - NEICETIER K, K&

Table 4. Periodic Mean Annual Incr. in Diameter of Trees <10.0cm
DBH by Treztmwemts After Felling. (4 annual growth period).

TREATMENT o m e e e et e e e e e e e e e e e e
MD NMD LHW MHW HHW ALL SPP

1 0.09 0.25 0.33 0.24 0.39 0.28

2 0.36 0.22 0.41 0.28 0.37 0.34

3 0.17 0.09 0.31 0.30 0.41 0.29

4 0.10 0.11 0.56 0.24 0.44 0.39

5 0.20 0.19 0.40 0.29 0.31 0.31

6 0.52 0.06 0.36 0.27 0.33 0.33

7 0.26 0.29 0.44 0.24 0.39 0.37

8 0.33 0.12 0.58 0.30 0.45 0.41

9 0.04 0.21 0.27 0.26 0.15 0.22

Treatment 0.26 0.16 0.41 0.27 0.37 0.33
Average (281) (181) (1017.3) (913.2) (520) (2912.5)

MD: Merantl Dipterocarps, NMD: Nonmeranti Dipt., LHW: Light
Hardwoods, MHW : Medium Hardwwods, HHUW: Heavy Hardwoods.



Figures 1in Brackets Denote Sample Size.

Table 2; Periodic Mean Annual Increment ig‘Diameter 2£_Trees
210.0cm DBH by Treatments After Felling.

Treat- Species Groups - dpmal, cm/yr
ment - -

Dipt. LHW MHV HHW  All ND, All Sp.

1 0.96 0.73 0.68 0.69 0.69 0.71
2 1.09 0.83 0.76 0.65 0.75 0.79
3 0.82 0.74 0.71 0.71 0.72 0.73
4 0.83 0.79 0.63 0.71 0.72 0.73
5 0.84 0.68 0.62 0.54 0.63 0.65
6 0.77 0.52 0.58 0.49 0.54 0.57
7 1.11% 0.85 0.78 0.61*% 0.79 0.81
8 1.35%# 0.86 0.84 0.67% 0.83 0.86
9 0.43% 0.51 0.41 0.34 0.43 0.43

Avg. 0.85 0.72 0.65 0.6l 0.67 0.69

*: Sample Size Less Than 30

H 84

Field trip note : The growth and yield study plot in Labis Forest
Reserve, Johor. Growth and yield in tropical mixed/moist forests
(1988) Kuala Lumpur, Malaysia.
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1. Nyatoh / Palaquium maingayi

2. Penaga / Mesua ferrea

3. Merawan / Hopea intermedia

4, Meranti Sarang Punai / Shorea parvifolia
5. Resak / Shorea barbata

6. Taban merah / Palaquium gutta

7. Seraya / Shorea curtisii

8. Kulim / Scorodocarpus borneensis

9. Bintangor / Calophyllum wallichianum
10. Meranti Pa’ang / Shorea bracteolata
11. Petaling / Ochanosfachys amentacea

12. Melantai / Shorea macroptera

13.  Kapur / Dryobalanops aromatica

14.  Nyatoh / Palaquium rostratum

15. Meranti Tembaga / Shorea leprosula

16. Jelutong / Dyera sp.

17. Chengal / Neobalanocarpus heimii

18. Kumus / Shorea ciliata

19. Meranti Ramba! Daun / Shorea acuminata
20. Meranti Kepong / Shorea sericea
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LIGHT DEMANDING & SHADE BEARING QUALITIES OF
SPECIES MEASURED.

The suggestion is made that as the symbols D and d in one
sense denote measures of light intensity, then the proportion of
the mcrement for d trees to the increment for D trees would in
some degree reflect the light demanding or shade bearing qualities
of the species under consideration. The symbol d, however, is a
very wide one, so far as degrees of light intensity go, moreover
it 1s one which is hiable to vary very considerably with the personal
opinion of the officer using 1t. This method then, has not much
to recommend 1t, but so very little 18 known on the subject, that
the inclusion of the following table, (for what it is worth), appears
justifiable.

Of the 20 species enumerated, number one 1s most shade
bearing and number 20 most light demanding.

MAL
No. Species I P Percentage
__Inches Inches d of D
1 Nyatoh (P. Mamngayr) 59 49 83
2 Penaga 40 31 78
3 Merawan 96 5 78
4 Merant1 Sarang Punai 151 116 i
5 Resak 53 40 75
6 Taban Merah 155 115 4
1 Seraya 82 55 67
8 Kulim 37 24 65
9 Bintangor (C. Wallichwa- 110 69 63
numn)
10 Meranti Pa’ang 166 101 61
11 Petaling 48 28 60
12 Melantai 1-08 63 58
13 Kapur 145 86 b2
14 Nyatoh (P. rostratum) 1-04 53 51
15 Meranti Tembaga 1-56 76 49
16 Jelutong 141 ‘69 49
17 Chengal 66 31 47
18 Kumus 81 38 47
19 Meranti Rambtar Daun 162 69 43
20 Meiant:1 Kepong 139 57 41

At first sight Meranti Sairang Punar seems completely out of
place but it is significant that the remaining Merantis are on the
light demanding side of the table.

Chengal, generally supposed to be a shade bearer, appears in
the guise of a distinct hght demander whilst Taban Merah, an
accepted, and to a certain extent a known, shade bearer fills 1ts
correct place.



Bk - INEICHT IR, B, A&

BINTANGOR—Coelophyllum wallichianum

PlL. and Tr.

Takes 66 years to reach 5 ft girth, and appears to put on its
best increment after a girth of 4 ft. 1s reached Probably tolerant
Measured i Selangor Sample Plots 3, 7 and 9, all in
the Bang1 Forest Reserve.
all trees—all plots, -89 in.

of shade.

Table V—Calculation of rate of growth in girth.

ALL STATES.

Total measurements 291.

M.A.L

Rate of h R £ h
g [Mumver| MAT | wumber o | Raiegfgrowin | Rate of grows
Class measure DDand to pass
ments " u through class 1
1ees Girth Ayge Age [ Girth
1 2 3 5 6 7 8
inches inches miches | years | years | Ft. ins
12
0-12 44 93 - 13 12 13 10 9
93 20 1— 5
12
12-24 97 80 —— 15 24 28 30 2— 2
80 40 211
12 !
24-36 32 95 13 36 ¢ 4l 50 3— 8
.95 l 6o 4— 4
12
36-48 11 84 e 14 48 655 70 5— 1
34 80 G— 0
12
48-60 a(d)] 110 — 11 60 66
1.10
12
60-72 4(d)| 110 —_ 11 72 11
110
Notes —(a) Nothing has been added for the time required for the estabhish-
ment of the seedhing.
() The smallest individual measured had a girth of €2 inches
(¢} Individuals planted in belukar reached a height of only 63 in.
in 3 years from seed.
(d) Too few measurements.



CHENGAL-Nabalanocarpns hevmu. King.

Probably takes about 80 years to reach 5 ft. girth, whilst 7 ft.
1s reached at 120 years Seems slow 1n early youth but shows a
good rate of growth after a girth of 2 ft. has been attained. Pro-
bably a distinet light demander. Measured in Negri Sembilan
Sample Plot 3, Senaling Inas Forest Reserve; Pahang East Sam-
ple Plots 1 and 3 (blocks A and B) in Bukit Goh Forest Reserve;
Pahang KEast Sample Plot 2 Baloh Forest Reserve; and Pahang
West Sample Plot 1 Rotan Tunggal Forest Reserve Total mea-
surements 5,370. M.A.L all trees—all plots, 40 in.

Table V—Calculation of rate of growth in girtk.
- ALL STATES.

. Rate of h R
Gurth N“:;bm' l:)l%nld g:rn;btegkgfx a::s caolcugl;ge“:it ?t—ﬁr:fcﬁf‘gzth
Class measure- Du to pass
ments. trees. through class Girth Age Age Girth §{
1 2 3 4 .5 6 7 8
inches inches inches | years | years | F't. 1ns.
12
0-12 358 55 — = 22 12 22 10 5
.65
20 10
12
12-24 64 56 —_— = 21 24 43 30 1— 4
.66
40 2— 0
12
24-36 22 93 —_— = 13 36 b6 50 2- 8
93
60 3— 14
12
36-48 13 94 — = 13 48 69 70 4— 2
94
80 4— 9
. 12
48-60 139 67 — = 18 60 87 90 5— 4
.67
L 100 510
2
60-72 110 82 —_ = 15 72 102 110 6— 5
.82
120 7— 3
12
72-84 70 66 - — 18 84 120
over 84 48 53 -66

Notes —(a) Nothing has been added for the time 1equired for the estabhith-
ment of the seedling.

(b) Owing to an insufficiency of data from ‘“ A’ class plots, the
figures for the last four girth classes are from “B” class
plots.

(¢) The smallest individual measured had a girth of 15 1inches,

(d) The largest individual in recent forest planting had a height
of 102 1n, at 4 years from seed.

(e) Variwous individuals 1n the older forest planting have shown
growth increments of as much as one mmeh 1n girth per year



KAPUR—Dryobalanops aromatica Gaertn. f

The fastest growing timber species other than Meranti. Takes
43 years to reach 5 ft. girth, and appears to continue to grow fast
until 8 ft. or more. 7 ft. is reached at 66 years. A light demander.
Measured in Selangor Sample Plots 1, 2, 11 and 32, all in the
Kanching Forest Reserve.
all trees—all plots, 1-84 in.

Table V—Calculation of rate of growth in girth.

Total measurements 1,682.

M.AIL

ALL STATES.
R
o | Nomver| MAT | Nomberor | Ralegfgmonth | Rate ot growen
Class  |measure-| 2 ;:d N to pass
ments trees through class Girth Age Age Garth.
1 2 3 4 5 6 7
inches . inches inches | yvears | vears | Ft ins
12
0-12 341 , 135 — 9 12 9 10 1—1
1.35
! 20 2— 5
12
12-24 656 t 143 — = 8 24 17 30 3—10
! 1.43
| 40 5— 0
' 12
24-36 212 | 17 _— = 7 36 24 50 5—11
! 1.71
' 60 6— 8
| 12
36-48 56 ¢ 171 - —q 48 31 70 — 2
I 17
; 80 7— 8
' 12
48 60 |(b)54 . 101 —_— = 12 60 43
101
12
(i0-72 {(b)72 102 = 12 72 55
102
12 ”
72-84 [(b) 46 106 e == 11 84 66
106
over 81 14 130
Notes —(a) Nothing has been added for the time required for the establish-
ment of the seedling.
(b) Most of the measurements are from Sel SP 11 and are con-
sidered to be rather low (see page 34).
(¢) The smallest individual measured had a girth of 30 inches.

(d)

Sample plot 14 at Kanching showed an average height of
40-8 feet and an average girth of 12:9 inches at 13 years
from seed. The largest plant had a girth of 23 inches



JELUTONG—Dyera sp.

Takes 46 years to reach 5 ft. girth, and 70 years to reach 7 ft.
girth. A lLght demander. Measured in Selangor Sample Plots 3,
7 and 9, Bangi Forest Reserve; Selangor Sample Plots 26, 27, 28
and 29, Sungei Buloh Forest Reserve; and Negri Sembilan Sample
Plot 2 Senawang Forest Reserve. Total measurements 1,459.
M.A L all trees—all plots, 1-04 in.

Table V-—Calculation of rate of growth in girth.

ALL STATES.
R of g1 h R £ h
Gurth Nu(r)rflbe'r Zil%nld g:;‘;hxkgf‘ azbecalcu!;lamt ! ?:grr? cii‘\):t
Class measure- Du to pass
ments trees through class 1
Girth { Age Age I Gnth
1 2 3 4 5 6 7 8
inches inches inches | vears | years | I't. s,
12
0-12 195 92 — = 13 12 13 10 8
92
20 1— 8
12
12-24 187 126 — = 10 24 23 30 2—10
1.26
40 42
12
24-36 147 134 — =9 36 32 50 5—5
134
60 6— 5
12
36-48 148 163 — T 48 39 70 —0
1.63
80 7— 6
12
18-60 77 166 — = 0] 46
166
12
60-72 41 | 138 g 72 55
1.38
12
72-84 18 82 — — 15 84 70
2
ovel 84 68 85 8

Notes —(«) Nothing has been added for the time required for the establish-
ment of the seedling.

(b) The smallest individual measured had a girth of 44 inches

(¢) Some individuals planted in the open had a height of 16 ft.
and a girth of 63 inches at 5 years from seed.

(d) Our two species of Dyera are not well understood and it
remains uncertain whether more than one species has been
included 1in the Sample Plots

Throughout these records 1t has been assumed that but
one species was represented; but it remains uncertain whether
that species 1s D. costulata or D laziflora.



MERAWAN—Hopea wintermedia King

Takes 68 years to reach 5 ft. girth and shows a remarkably
even rate of growth throughout Probably a shade bearer. Total
measurements 1,099. All from Selangor Sample Plot 10 Sungei
Lallang Forest Reserve. M.A.lL all trees 92 1n.

Table V—Calculation of rate of growth in girth.
ALL STATES.

Rate of wth Rate of wth
Gurth Nug}ber ri}nti g:r"slbgkgfx as caf)lcuxi';ged [] z}rorg ci:‘\)/et
Class measure- D to pass ’|
ments trees thiough class Girth ‘ Age | Age ‘ Gurth
12 3 4 5 | 6 7 ! 8
| | |
nehes q mches inches f years jears l Ft. ins
, 12
0-12 38 63 — =19 12 t 19 10 6
63
| 20 1—0
) 12
12-24 39 84 - =14 24 ‘ 33 30 1—10
84 |
\ 40 2— 8
12
2436 | 54 | 114 | — = 10 % | 48 . 50 36
1.14 !
i 60 4— 5
12 !
3648 161 104 —_ = 12 48 | 55 70 5—2
104
t 80 511
12 |
48-60 {64 94 — =13 G0 1 68 90 6— 8
94 :
| 100 7— 3
12 '
W-72 223 93 _ = 13 72 81
93 }
12 .
72-84 197 91 — = 13 84 1 WM
91 [
|
over 84 91 94 |

Notes —(a) Nothing has been added for the time required for the establish-
ment of the seedling.

(b) The smallest individual measured had a girth of 49 inches



MERBAU—Intsia bakeri. Prain.

Takes 81 years to reach 5 ft. girth. Measured 1in Selangor
Sample Plot 9 Bangi Forest Reserve; and Selangor Sample Plot
15 Sungei Lallang Forest Reserve. Total measurements 727. M.A.1.
all trees—all plots, -72 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.
wth a W
T e Sl B W IS S et R e g
Class measure- b a:d h to Eass;
ments trees rough class Girth Age Age Girth
1 3 4 5 6 7 8
1nches inches inches years | years Ft. ins.
12
0-12 |(b) 4 .60 _ = 20 12 20 10 5
.60
20 1— 0
12
12-24 121 75 ——-7—5 = 16 24 36 30 1— 6
’ |40 23
12 |
24-36 98 92 —_— = 13 36 9 | 50 3—1
92
60 3—10
12 .
36-48 128 .83 — = 14 48 63 | 70 4— 6
.83
.80 5—1
12
4860 141 65 — = 18 60 81 90 5— 17
.65 '
100 6— 1
12
60-72 60 81 -——i = 15 72 a6 110 6— 5
‘ 120 6— 8
12
72-84 64 42 = 29 84 125
42
over 84 34 47
Notes:—(a) Nothing has been added for the time required for the establish-
ment of the seedling.
(b) Too few measurements.
(¢) The smallest individual measured had a girth of 11 inches.
(d) The largest individual planted in the nursery had a height of

13 ft. and a girth of 675 inches at 4 years from seed.



PENAGA—Mesua ferrea. L.

A very slow grower taking 141 years to reach 5 {t girth.
Appears tu be a shade beuver. Measured m Selangor Sample
Plot 7, Bangi Forest Reserve; Selangor Sample Plot 12, Kuang
Forest Reserve; Pahang East Sample Plot 1, Bukit Goh Forest
Reserve, and Pahang East Sample Plot 2, Baloh Forest Reserve.
Total measurements 1,171. M.A.I. all trees—all plots -39 1n.

Table V—Calculation of rate of growth in girth.
ALL STATES.

v MAI h w
I L Numberof | RECSCRIAT | Mem cave
Class measure- DDa;d to pass
ments trees through class ‘ '
Garth Age Age Girth
1 2 3 4 5 6 | 7 8
inches 1 mches mehes  vears | years  Ft ins.
‘ 12
0-12 ¢ 258 45 — =21 12 2110 4
. * 45 ;
. .20 8
; | 12 o
12-24 ‘ 21 42 —_— = 29 24 56 | 30 | 1—0
‘ 42 |
l 0 | 1—6
| i 12 ( |
24-36 | 135 | 41 — =29 6 85 | 5 ¢ 1—10
i 41 i '
1 , 60 . 2—2
[ 1 12 |
3648 | 145 |, 42 — = 929 48 114 ¢y 70 2— 7
; 42 |
i ¢ 80 3—0
! 12 .
48-60 57 44 = 97 60 141 90 3— 4
44
i E } 100 3— 8
i ! 12 . '
60-72 + 30 . 31 — — 39 72 180 110 4— 0
‘ 31 120 4— 4
72-84 b 130 48
© 140 5— 0
over 84 ¢ 150 5— 3

Notes.—(a) Nothing has been added for the time required for the estabhish-

ment of the seedling.

(b) The above figures are for all plots. )

(¢) The smallest individual measured had a girth of 3-2 inches

(d) Individuals planted in the open were 11 ft. high and 41 inches
in girth at 4 years from seed.

(¢) Certain individuals 1n the older forest planting have shown an
average annual girth increment of one inch or more for more
than ten years.



PETALING-—Ochanostachys amentacea. Mast.

The slowest growing species measured in Malaya. Takes
1563 years to reach 5 ft girth. The period of fastest growth
appears to be between 1 ft and 2 ft. girth. The minimum felling
girth (3 ft.) is reached at 78 years Is not tolerant of dense shade,
but might grow on a double rotation under Meranti. Measured
in Selangor Sample Plots 3 and 7, Bangi For:st Reserve; Pahang
East Sample Plot 1, Bukit Goh Forest Reserve; and Pahang East
Sample Plot 2 Baloh Forest Reserve Total measurements 1,587.
M.A T all trees—all plots, 47 in

Table V-—Calculation of rate of growth in girth.
ALL STATES.

MAI R £ th Rate of h
Girth NU(‘)‘}be" D (;fnd .\x'i::b:kzg aastec:lcuglgz‘:i fr?m? c%(;(\)r‘:t
Class meamtx;e Du to pass

men trees through class Gnth l Age Age Guth
1 b2 3 4 o 6 ! 7 8
nches mches mehes | years | years | F't 1ns.
12
0-12 438 39 — = 31 12 31 10 2
39
% 20 6
. l 12
12-24 l 543 63 = 19 24 50 30 1— 0
! 63
40 1—5
h 12 .
24-36 161 53 . = 93 36 3, 50 111
52
60 2— 4
12
3648 50 31 — — 39 48 112 70 2— 9
31
;80 3— 2

. 12 :

48-60 70 29 = 41 60 159 | 90 3— 6
¢ | {

' 9 ¢ 100 3— 9
12 |

60-72 35 27 = 44 72 197 1 110 4— 0

21 120 | 4—3

72-84 ;(b) 7 29 E_ — 41 & 238 130 4— 6

9

! 2 0| o

over 84 | | 150 5— 0
i i

Notes —(a) Nothing has been added for the time required for the establish-
ment of the seedling
(b)Y Too few measuirements
(¢) The above figures are for all plots.
(d) The smallest individual measured had a girth of 2.¥ inches.
(¢) The largest individuals planted in belukar had a height of
42 in, at 3 years from seed,



TABAN MERAH—Palaquium 3utta. Burck.

By far the fastest growing species in early life. Takes only
29 years to reach 4 ft. girth and 39 to reach 5 ft. After 6 ft.
which is reached at 50 years, it would appear that growth falls off
with great rapidity. A shade bearer. Measured in Selangor
Sample Plot 3 Bangi Forest Reserve; Selangor Sample Plot 21
Rantau Panjang Forest Reserve; and Perak South Sample Plots
1 and 2 Trolak Forest Reserve. Total measurements 2,347. M.A.IL
all trees—all plots, 1-53 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.
Rate of th R £ th
Gurth Nur(;nfbe'r :::%nld ;‘i:;’;bg;k:f‘ aas c:lcugl:ggi ?gir: c%x:—(\)/vev
Class measure- Du to pass
ments £ 0es through class 1 l
Girth Age Age Girth
1 2 3 4 5 6 7 8
inches inches inches | years . years Ft ns.
12 I
0-12 33 1.65 _— = 9 12 7 10 1— 4
165
20 2—10
12 i
12-24 329 177 - = 1T 24 14 . 30 41
177
40 5— 2
12
24-36 823 168 —= T 36 21, &0 6— 0
1.68
60 6— 5
12
36-48 542 147 — = 8 48 29
1.47
12
48-60 167 127 — =10 60 39
127
12
60-72 [(h) 7 111 _ = 11 2, 50
111 ,

Notes.—(a) Nothing has been added for the time required for the establich-
ment of the seedling
(b) Too few measurements
(¢) The smallest individual measured had a gnth of 48 inches
(d) Certain mmdividuals planted in the open were 13 ft. high at 4
years from seed.



NYATOH—Palaquium mangayp. K & G.

Probably takes over 100 years to reach 5 ft. gurth. Very
lolerant of shade. Measured in Selangor Sample Plots % and 7,
Both 1n Bangi Forest Reserve Total measurements 333. M.A.L
all trees—all plots, 61 in,

Table V-—Calculation of rate of growth in girth.

ALL STATES.

Ra f growtlh Rate of growtl
Girth Nu(r)t;ber :é}n{d ;:::;b:sz] aste(:lcu"l:\‘t’e:l“ afr?)n(‘: cl;’xlrvetl
Class measure- Du to pass
ments trees thiough class
Girth Age Age Girth
| | {
12 3 4 5 6 ' 7 8
: |
mehes | inches inches  vears . years | Ft. ins.
12
0-12 75 162 — = 19 1.2 M 10 6
62 P20 1—1
| |
12
12-24 110 72 —_ = 17 24 36 30 1— 8
72 1 0 | 2-3
12 |
24-36 64 57 — = 21 36 57 | 80 2— 8
57 60 31
12
3648 18 46 — = 26 48 83 70 3—17
i 46 80 | 311
| I
l }
48-60 ; 90 4-— 3
‘ 100 | 4—8

Notes —(a) Nothing has been added for the time required for the establish-
ment of the seedling.

() The above figures are for all plots,
(¢) The smallest individual measured had a girth of 57 inches,



Reaches 5 ft. girth in 71 years.
East Sample Plot 2; data concerning this form incomplete.

measurements 559. M.A.L all trees—all plots, -73 in.

NYATOH—Palaquium rostratum. Burck.

Measured only in Pahang

Total

Table V—Calculation of rate of growth in girth.

ALL STATES.

Ratc of th Rate of
gy | Number Z%ﬂ; Number of a5 ealcutated | from. carve "
Class meastg& Du througgaﬁass
men trees Girth. Age Age Girth
1 2 3 4 5 6 7 8
inches inches inches | years | years [ Ft ins.
12
0-12 180 61 . =20 12 20 10 6
.61 20 1— 0
12
12-24 111 101 —_— = 12 24 32 30 1—9
1.01 40 211
12
24-36 39 123 = 9 36 41 50 3—10
123 60 4— 6
12
3648 24 1.01 —_— = 12 48 53 70 411
| 1.01 80 5— 4
12
48-60 11 67 . = 18 60 71
% 67
i
Notes:~—(a) Nothing has been added for the time required for the establish-

(b)
(e)

ment of the seedling.
The above figures are for all plots

The smallest individual measured had a girth of 3 2 inches.



KULIM—Scorodocarpus borneensis Becc.

A very slow grower, taking 149 years to reach 5 ft. girth.
Growth appears uniform throughout. Measured in Pahang East
Sample Plots 1 and 3 (Blocks A and B) Bukit Goh Forest Reserve
Total measurements 2,092. M.AI. all trees—all plots, ‘34 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.
h Rate of h
Girth Nuomtber r%nId ;Z:—::b:;kgfx Izzteca:)lfzu%::ewdf ftron(: c%ll::":t
Class meast:ge- Du to gasz;
men trees through class Girth Age Age Girth
1 2 3 4 5 6 7 8
mmches inches inches | years | years | Ft. ins.
12
0-12 247 40 — = 30 12 30 10 4
40
20 8
12 ‘
12-24 140 45 _— = 27 24 57 30 1—0
45
40 1— 4
12
24-36 109 41 _— = 29 36 86 50 1— 9
41
60 2—1
12
3648 151 43 _— = 28 48 114 70 2— 6
43
80 210
12
48-60 183 34 - = 35 60 149 90 3—2
34
100 3— 6
12
60-72 95 39 — = 31 72 180 110 3—10
.39
120 4— 2
12
72-84 21 32 —— = 38 &4 218 130 4— 6
2
8 140 4—10
over 84 6 20 150 51

Notes:—(a) Nothing has been added for the time required for the establish-
ment of the seedling.
(b) The smallest individual measured had a girth of 1'9 inches.
(¢) Individuals planted in belukar had a height of 37 1n at 3 years
from seed



MERANTI RAMBAI DAUN-—Shorea acuminate. Dyer

Like Kapur and Meranti Tembaga, takes 43 years to reach
5 ft. girth. A light demander. Measured in Selangor Sample
Plot 7 Bangi Forest Reserve; and Negri Sembilan Sample Plot 2
Senawang Forest Reserve. Total measurements 510. M.A.L all
trees—all plots, 1-27 in.

Table V—Calculation of rate of growth in girth.
ALL STATES.

£ h R £ h
Gy | b r;}i Number of B ot Trom caren©
Class measure- Du to pass
ments trees. thiough class
Girth Age. Age Girth,
1 2 3 4 5 6 7 8
inches inches inches | years | years | Ft. ins.
12
0-12 137 1.15 —_— = 10 12 10 10 1— 0
1.15
20 2—1
12
12-24 183 124 —_— = 10 24 20 30 3— 5
1.24
40 410
12
24-36 68 1.74 — 36 2 50 6— 0
1.74
60 7— 0
12
36-48 38 148 —— = 8 48 35 70 7—10
1.48
80 8—2
12 !
48-60 (b)15 142 - = 8 60 43
1.42 "
12
60-72 i(b) 2 265 —_— = 5 72 48
2.65
12 |
72-84 (b)) 1 1.40 - .= 9 84 57
2 140 1 ‘
over 84 | 10 | 163 | |

Notes—(a) Nothing has been added for the time required for the establish-
ment of the seedling.

(b) Too few measurements,
(¢) The smallest 1ndividual measured had a girth of 6 inches.

(d) Some individuals planted in belukar reached a height of 19 in,
i 1 year from seed.



RESAK—Shorea barbate Brandis.

A very few measurements in the 0—12 1n. girth class show
it to be a very slow grower in early youth, taking 50 years to reach
1 ft. girth. This can almost certainly be improved upon. 5 ft.
girth is reached at 142 years. Prcbably a shade bearer. Measured
only in Negri Sembilan Sample Plot 4, Senaling Inas Fcerest Re-
serve, from which plot 345 measurements are irecorded. M.A.L
all trees 47 in.

Table V—Calculation of rate of growth in girth.
ALL STATES.

o | Momoer| MAT | Number of | Raieglgmonih | Bate of srowen
1irth of D and veacs taken
Class measure- " th to ﬁassl
ments | trees roush class Girth Age Age Grrth
1 2 3 4 5 6 7 8
inches inches 12 inches  vears | years | Ft. ins.
0-12 (b) 8 24 — = 50 12 50 | 10 2
24
20 4
12
12-24 72 50 — = 24 94 74 30 6
.50
C 40 10
‘ 12 !
24-36 | 58 50 —_— = 24 36 98 50 1—1
1 ‘ 50
60 ! 1—6
' 12 !
36-48 2 6l —_ = 20 18 ng 70 o110
61 '
. ! [ 80 2— 2
' 12
48-G0 09 B0 —— = 24 it H2 190 29— 7
50 i
100 3— 0
; ’ 12 : E
60-72 3t 40 — == 30 72 (72 ' 110 f 3— 06
40 !
i | 120, 4— 0
. : 12 :
72 81 046 | - = 26 s s Do Doa—s
46 .
' 140 . 5—0
over 84 150 I 5— 6
!

Notes —(a) Nothing has been added for the time required for the estabhish-
ment of the seedling
() Too few measurements
(¢) The smallest individual measured had a girth of 10 1 inches.



KUMUS—Shorea ciliata King.

Takes 88 years to reach 5 ft. girth. A light demander. Mea-
sured in Negri Sembilan Sample Plots 3 and 4, Senaling Inas
Forest Reserve. Total measurements 460. M.A.L. all trees—ali
plots, -68 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.

| Mmber | MAT | Number or | Rt SLERNR | Rqe o mrowth
Class measure- DDs:‘nd to pass
ments. trees through class
Garth Age Age, Girth
1 2 3 4 5 6 7 8
inches inches inches | years | years | Ft. ins.
12
0-12 18 .61 — = 20 12 20 10 5
.61
20 1— 0
12
12-24 71 65 — = 18 24 38 30 1— 6
.65
40 2— 1
12
24-36 69 60 _%B = 20 36 58 50 2—8
' 60 33
12
36-48 67 91 ——QI = 13 48 V2 S (1] 3—-10
' .80 46
12
48-60 56 72 —E = 17 60 88 90 5— 2
' 100 511
12
60-72 41 90 T = 13 72 101 110 6— 6
90 '
. 120 7— 1
12
72-84 24 80 —_— =15 84 116
.80
over 84 11 .68

Notes:—(a) Nothing has been added for the time required for the establish-
ment of the seedling
(b) The above figures are for all plots.
(¢) The smallest individual measured was 6 inches in girth,
(d) The largest individuals i recent foirest planting were only
13 n. high at 1 year from seed.



MERANTI PA’ANG-—Skhorea bracteolata. Dyer

At present appears Malaya’s fastest growing timber species
Takes 37 years to reach 5 ft girth  Probably a hight demander.
Measured 1in Selangor Sample Plots 26, 27, 28 and 29 all in Sungei
Buloh Forest Reserve Total measurements 549 M A 1. all trees—
all plots, 1-40 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.
oo | umbor | MAL | b o | Rate sgmmnin | Rate of erowt
irth of D and years taken
Class measure- Du to pass
ments trees thiough class
Girth Age Age Girth
1 2 3 4 53 6 7 8
mehes inches mches | years | years | Ft ns.
12
(0-12 22 160 — = 8 12 8 10 1— 2
1.60
20 2— 1
12
12-24 92 159 — = 8 24 16 30 4+— 0
159
40 3— 4
12
24-36 81 167 - = 1 30 23 h O G
167
L) — 0
12
0648 67 166 _— =T 18 30
1.66 |
i
12
48- 640 3 170 _ 1 [N 37
1.70
12
W-72 29 150 — = 8 72 45
1.50

Notes —(a) Nothing has been added for the time required for the establish-
ment of the seedling

(b) The smallest individual measured had a girth of 6:5 inches.

(¢) Individuals planted in the open and in belukar were only 4 6
inches girth and 102 inches 1in height at 4 years from seed.



SERAYA—Shorea curtisit Dyer.

Takes 80 years to reach 5 ft. girth. Growth slow in youth.
A probable shade bearer in youth Measured in Negri Sembilan
Sample Plots 3 and 4 Senaling Inas Forest Reserve Total mea-
surements 678. M.A.IL all trees—all plots, <74 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.
R { growth Rate of grow
Gurtl Nuomfber Zl%nld g\jgbzkgg :stec:lcu%a(t);d fton(: c‘l;u-?eth
Class meaS\é;e- Du th to ﬁassl
men trees rough class Girth Age Age Girth
1 2 3 4 5 6 | 7 8
i
1inches inches mehes | years iycars I't 1ns.
12
0-12 16 55 = 22 12 22 10 5
55
20 10
12
12-24 100 71 — —= 17 24 39 30 1— 4
71
40 2— 0
12
24-36 140 88 R = 14 36 53 50 29
‘ 60 3—6
i 12 |
36-48 83 80 = 15 48 | 68 | 70 43
.80 !
' 80 50
12 | -
48-60 54 103 —_ = 12 60 80 90 o>— 8
103 i
| 100 6— 3
12 |
60-72 34 67 — = 18 72 98 110 ., 610
67 .
; 120 T 2
12
72-84 47 82 — =15 84 113 !
82 !
over84 | 98 | 51 | !

Notes.—(a) Nothing has been added for the time requured for the establish-
ment of the seedhing.
(b) The figures above are all from S.PNS. 4 a “B 7 ¢lass plot.
(¢) The smallest individual measured had a girth of 61 inches
(1) The largest individual planted in belukar had a height of 74 1n.
at 2 years from seed.



MERANTI TEMBAGA—Shorea leprosula. Miq.

Further measurements may place this species higher in the
table of fast growers. Takes 43 years to reach 5 ft., and appears
to maintain a high rate of growth longer than most Merantis; 7 ft.
is reached in 56 years. A light demander. Measured in Selangor
Sample Plot 7 Sang1 Forest Reserve; Selangor Sample Plots 26,
27, 28 and 29, Sungei Buloh Forest Reserve; Negri Sembilan Sam-
ple Plot 2 Senawang Forest Reserve; Negri Sembilan Sample Plot
6, Senaling Inas Forest Reserve; and Pahang East Sample Plot 2,

Baloh Forest Reserve. Total measurements 1,388. M.A.IL all
trees—all plots 1-28 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.
! R £ h R £ h
ate o 10wt at
Girth Nu\"’\'\fber ‘ r;}z ye::;b:;kgfx as (alcuglated fr?)rg c%x:(:':t
Class 'mcdsure | Da: to pass
ments trecs through class |
Gi.th Age Age ‘ Girth
]
1 2 3 4 5 6 7 8
mnches inches inches  years years  Ft. 1ns.
i 12
0-12 ' 119 114 — = 11 12 10 10
. 1.14 ' '
! 20 2— 0
12
12-24 300 143 {1 — = 8 24 19 0 30 3— 6
113 !
40 4—10
12 1
24-36 , 182 154 —1 ” = 8 36 21 1 80 . 6—1
| 60 7—0
12 i
36-48 157 152 — = 8 48 3 | 70 7— 8
' 1.52 | .
' 80 8— 0
12 ! '
48-60 135 149 — = 8 60 3 |
149
12
60-72 43 170 —_— =1 72 50
1170 |
i 12 {
72-84 12 199 | — = 6 84 56
L 199
over 84 11 1.27 i

Notes —(a) Nothing has been added for the time 1equired for the establish-
ment of the seedling.

(6) The smallest individual measured had a girth of 6:2 inches,
(c) Individuals planted in the open have r1eached a height of 21 ft.
and a gnth of 9 inches 1n 4 years from seed



MELANTAI-Shorea mucropiera. Dyer

Takes 75 years to reach 5 ft girth, but there are indications
that a faster rate of growth than this can be expected. Appears
to be very slow in early life.
Plot 2, Senawang Forest Reserve; Pahang East Sample Plot 1,
Bukit Goh Forest Reserve; and Pahang East Sample Plot 2 Baloh
M.AL all trees—all

Forest Reserve.

plots, -96 in.

Table V—Calculation of rate of growth in girth.

Total measurements 181.

ALL STATES.

Measured in Negri Sembilan Sample

{
R. 4 R wth
oo | Nombee [ MAT L numberor | LA | ety
Class measure- DDand to p i
ments ¢ “ through class |
rees ' Girth l Age Age Garth
|
1 2 3 , 5 6 7 8
inches inches ]mches years vyears Ft. s,
12 :
0-12 |(c) 13 42 29 | 12 29 10 | 4
42 |
' 9 | 8
12 [
12-24 24 93 —ﬁ 13 24 42 30 ‘ 1— 1
‘ 40 1 110
12
24-36 60 94 —9—; 13 30 55 0 4 2—8
' 60 38
12
3648 30 146 ——— 8 48 63 0 4—8
1.46 .
80 5—-6
12
48-60 ((c} 9 104 e 12 60 75 9 - 6—2
101 X
100, 6— 8
12
60-72 |{c) 6 100 —_— 12 12 87 |
1.00 '
72-84 — —
over 84 10 116
Notes —(a) Nothing has been added for the time required for the establish-

ment of the seedling.
{b) The above figures are for all plots.

(¢} Too few measurements,
(d) The smallest mndividual measured had a girth of 83 inches,
(e¢) The largest individual planted in the open had a height of

138 1n. and a girth of 55 inches at 4 years from seed.



MERANTI SARANG PUNAI—Shorea parvifolia. Dyer.

Another fast growing species.
girth. May be more of a shade bearer than 1s supposed.

Takes 40 years to reach 5 ft

Mea-

sured in Selangor Sample Plot 7, Bangi Foresl Reserve: Selangor
Sample Plots 26, 27, 28 and 29, Svngei Buloh Forest Reserve; and

Negr: Sembilan Sample Plot 2, Senawang Forest Reserve.

measurements 1,644.

Total

M.A.L all trees—all plots, 1:33 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.
a rowth Rate of h
Guirth Nu:)r}be'r :%nld ﬁ::‘;bgkgf‘ Rastec;lfcugla(t):ii %;r?n: c%li‘?evt
Class measure- Du h to gass;
ments trees rough class Girth Age Age Girth
1 2 3 4 5 6 7 8
|
meches 1nches inches ' years | vears | Pt ins.
12
0-12 259 127 _— =9 12 9 10 1— 0
1.27
20 2 4
12 |
12-24 424 143 — = 8 4 | 17 30 310
143 : |
¢ 40 5— 3
12 ‘l
24-36 224 166 — = T 36 24 50 6— 5
166 |
' | 60 7— 2
12 !
3648 124 151 —_— = 8 48 32 | 70 — 7
151 !
|
12 ! |
48-60 92 | 160 — = 8 60, 40 |
. 1.60 ; |
12 ‘
60-72 49 169 _ = T 72 47
1.69
12
72-81 |(b) 8 158 — = 8 84 5
1.58 : |
Notes.—(a) Nothing has been added for the time required for the establizh-

ment of the seedling.
(b) Too few measurements,
(¢) The smallest individual measured had a girth of 59 inches.
(d) Some individuals planted 1n belukar had a height of 122 in.

at 4 years from seed.



MERANTI KEPONG-—Shorea sericea. Dyer.

The second fastest growing species. Takes 29 years to reach
5 ft. girth, but appears comparatively slow in early youth. A
strong light demander. Measured in Selangor Sample Plots 26,
27, 28 and 29, Sungei Buloh Forest Reserve; and Pahang East
Sample Plot 2, Baloh Forest Reserve. Total measurements 742,
M.A.L all trees—all plots, 1-16 in.

Table V—Calculation of rate of growth in girth.

ALL STATES.
R W Rate of wth
Girth Nu:}ber ;{6}::! ;\i:;nsbgkgf\ :stec:lfcuglgct:edth frf)r: c\g.lf"\)et
Class measure- Du to pass
ments trees through class Gurth Age Age Girth
1 2 3 4 5 6 7 8
inches inches inches | years | years | Ft ins.
12
0-12 20 96 — = 13 12 13 10 8
.96
20 20
12
12-24 98 163 —_—= 24 20 30 3— 8
1.68
40 5—3
12 :
24-36 61 189 —_— = 8 36 26 . 50 6— 4
189
160 6—10
12 '
36-48 61 | 175 = 17 48 33 |
175 ‘
12 1
48-60 75 195 — = 6 60 39 |
1.95 ‘
12
60-72 18 208 — = 6 72 45
2.08

Notes'—(a) Nothing has been added for the time required for the establish-
ment of the seedling

(b) The smallest mndividual measured had a girth of 6:4 inches.

(¢) The largest individuals planted 1n belukar were 120 inches
high and had a girth of 2 inches at 4 years from seed



RATES OF GROWTH OF MALAYAN TREES COMPARED
WITH THOSE OF OTHER COUNTRIES.

GIRTH AGe
TRrREES OF OTHER COUNTRIES COUNTRY | AUTHORITY Feet Years
Larch—Larix europaea -1 England Schhich 4 80
Scots Pine—Pwnus sylvestris -{ Scotland Schlich 4% 100
Silver Fir-—Abies pectinata -| Germany Schhich 5 130
Oak—Quercus spp - -1 Germany Schlich b 130
Beech—Fagus sylvatica -| Germany Schlich 4 120
Hemlock—Tsuga canadensis -| U, S. A. | Woodward 4 95
Parashorea phcata - -| Philipp nes| Brown &
Matthews g %g
Pinus longifolia - - - India Troup
Dalbergia latifolia - - India Troup 5 120
Sal—Shorea robusta - «|  United
Provinces Troup 5 92
Nahor—Mesua ferreq - -] Assam Troup 5 70
Teak—Tectona grandis -  Burma Troup 5 80
MALAYAN TREES
Meranti Pa’ang—Shorea
bracteolata -| Malaya 5 37
Kapur-—Dryobalanops
aromatica -| Malaya 5 43
Merant: Tembaga—Shorea
leprosula -| Malaya 5 43
Jelutong—Dyera sp - -1 Malaya 5 46
Merbau—Intsia bakeri - -| Malaysa 5 81
Chengal—Balanocar pus
Heimii -| Malaya 5 87
Resak—Shorea barbata -| Malaya 6 142
{

The figures for the European species are for firsl quality
trees, whilst in the case of other countries the best available figures
were selected. It will be seen that chengal and merbaw, considered
slow growers 1n this country, grow very much faster than oak on
good sites in Europe, and are very little behind the best Burmese
teak. The Philippine Parashorea plicata appears to grow at
about the same rate as our own meranti,
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SPECIMEN TABLE.
STATE—SELANGOR, DISTRICT—ULU LANGAT, RESERVE—BANGI, S. P. No. 9.
SPECIES—MERBAU.—Intsia bakeri Prain.

TABLE I—Calculation of mean annual girth increments (all trees)

INCREMENTS
Tree
1917 1918 1919 1920 1921 1922 ) 1023 1924 1925 1926 | 1927 REMARKS Mean
No. Total | Num, | Mean,
|
D D D D 0 D D D inches { inches
2 60.8 » 61.7 62.0 6%4 { 63D0 6%.6 61535 621).7 69 10 | 69
D D D D D
3 31.1 324 33.5 34.5 35.4 36.7 377 389 40.1 414 | 428 117 10 117
Du Du Du Du d Du Du Du Du d Du
4 189 1911 201 2(1)).4 214 2%1 2;3)1 l‘ 2?58 2}1)3 215).0 215)9 70 10 70
D D D D
5 21.5 22,0 | 234 242} 249 26.7 26.8 | 273 27.8 290 | 29.9 84 10 84
Du Du Du Du Du Du | Du | Du Du d Du
6 228 | 23.2 243 | 267 26.6 | 275 286 1 293 | 209 30.7 317 89 10 89
Dt Du D Du D Du Du Du Du d D
i 20.1 20.8 214 2D1.7 %2& 'ii}l.ﬂ ‘f)db %’i.é) %1.2 (24.8) 23.5 0.4 10 t .64
d d Du 3 1w u u 0 1 8
8 129 131 13.7 14.1 143 148 16.7 161 1656 1 (169)| 178 Caleulated as d 4.9 10 49
d Du Du Du Du D D
9 11.0 11.6 12.1 12.6 12.8 13.3 143 3.3 6 55
Du Du Du Du Du | Du Du Du Du d D
10 2D1 7 2D1 9 %2 4 %3 0 %3 1 233 239 22115 23.9 23 7 2%8 41 10 ! 41
% w {Du) u w
11 20.9 %1.2 (22.5) %2‘2 (2%5) %31.0 (2D4.6) %4.0 [ 2D4 [ Zé 9 %5.6 Unreliable 4.7 10 47
Du u Du ] L 0 U u u
12 10.7 110 11.9 125 | (125) 136 15.1 16,1 | 166 M1 188 Calculated as Du 81 10 81
Du Du Du Du Du Du Du Du | Du | (s ) !
13 152 15.6 16.1 163 16.4 166 l’ID3 1%3 17D3 (17 5) | Suppressed 21 8 26
D D D
49 43.9 | 45.0 | 45.0 4%6 4%7 4%9 I D D , 20 8 } 25
D D D
60 483 508 | 517 526 1 5301 535 54 6 ‘ 565 | 72 10 | 72
D D D D D D D | D | i !
51 488 49.0 491 498 501 50.5 513 516 | ; f 28 7 1 40
D D D D D D D ! |
52 45.8 46,1 464 472 4D7 6 % 0 415)) 2)l |‘ ! I] 3.4 6 { 57
D
53 5405 D D l n (5%0 55;)0 5&’;)4)1’ D |l D : D D l Injured — —_ =
54 39.9 403 41.1 Il 41.6 423 430 4401 442 i 444 1 45.0 453 54 10 I[ 54
J & ‘t ‘ ! 5 Totals 96.3 | 156 {
Final M.AL = 963
—_— = 62
155

SPECIMEN TABLE.
STATE—SELANGOR, DISTRICT—ULU LANGAT, RESERVE—BANGI, S. P. No. 9.
SPECIES—MERBAU.—Intsia bakeri Prain.

TABLE II—Calculation of mean annual girth increments by classes.

D anp Du TREES
D TREES Du TREES COMBINED d TREES
,g_‘;é INCREMENTS INCREMENTS INCREMENTS INCREMENTS REMARKS
Mean Mean Mean Mean
Total | Num Annual Total | Num |, Total | Num Annual Total | Num, Annuval
inehes 1nches | 1nches inches | inches tnchies | tnches 1nches
2 69 10 .69 69 10 69
3 117 10 117 117 10 117
4 37 6 62 37 6 62
5 84 10 84 84 10 84
6 71 8 89 71 8 89
7 41 8 51 41 8 51
8 28 6 47 28 8 47 11 2 55
9 1.0 1 100 13 3 43 28 5 56
10 32 8 40 32 8 40
11 16 4 40 16 4 40 19 4 48
12 59 8 74 59 8 74
13 21 8 26 21 8 26
49 20 8 25 20 8 25
50 72 1) 72 72 10 a2
51 28 7 40 28 7 40
52 34 6 57 34 6 57
M4 54 10 54 54 10 54
488 72 31.8 59 811 132 30 6 Totals
MAIL = 488 MAI = 318 MAT = 811 MATI = 30
72 59 132 6
= .68 = .54 = 62 = .50
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SPECIMEN TABLE
STATE—SELANGOR, DISTRICT—ULU LANGAT, RESERVE—BANG], S. P. No. 9.
SPECIES—MERBAU.—Intswe baker: Prain

TABLE II—Allotment of increments to girth classes. (All trees)

0”12 18" ——24" 24" 36" 36" ——48"” 48" ———60" 60" ——T72" 72" —84" Over 84"
INCREMENTS | INCREMENTS | INCREMUNTS | INCREMENTS | INCREMENTS | INCREMENTS | INCREMENTS | INCREMENTS
Total |Num.] Total |Num| Total {Num | Total tNum. Total |Num.] Total lNum Total PNum Total |Num
nches 1nches mnches mnehes inches 1nches wmches 1nches ;
11 2 54 8 56 5 61 5 72 10 69 10 '
18 3 27 3 16 2 20 8 28 7 '
15 2 517 7 22 5 12 1 ‘
411 8] 74| 8 54 | 10 ‘
49 10 13 2 :
22 4 13 3 |
28 7 16 3
3t 7 ;
63 7 ;
t
21 8 ;
| r
29 S 351 64 245 30 157 28 112 18 69 10 i
|
MAI=29 | MAI=351| MAI=245 | MAI=157 | MAI=112 | MAI=§9
5 64 30 28 18 0 | MAI= MAl=
= §8 = 55 =: 82 = 56 = (2 = 89
SPECIMEN TABLE.
STATE—SELANGOR, DISTRICT—ULU LANGAT, RESERVE—BANGI, S. P. No. 9.
SPECIES—MERBAU.—Intsia bakeri Prain.
TABLE IV-—Allotment of increments to girth classes. (D and Du trees combined)
0 ——12" 127 ——24" 24" ——36" 86" ——q48" 48"~ 60" 60" ———72" 72"———84" || QOver 84"
INCREMENTS | INCREMENTS { INCREMENTS | INCREMENTS | INCREMENTS | INCREMENTS | INCREMENTS | INCREMENTS
Total |Num | Total [Num.| Total ‘ Num | Total {Num | Total ,Num Total |[Num | Total INum, Total ‘Num
inches inches inches nches inches inches inches inches
6 1 37 6 56 5 61 5 72 19 69 10
18 3 27 3 57 7 20 8 2.8 7
16 2 56 6 22 5 1.2 1
41 8 4 1 54 10
28 [
22 4
28 7
16 4
41 5
2.1 8
24 4 276 53 173 19 157 28 12 18 69 10
MAI=24{ MAAI=276 | MAI=173 | MAJI=167| MAI=112 MAL=68 MAl= MAI=
4 53 19 28 18 10
= 60 = 52 =91 = 56 = 62 = ,69
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NUMBER OF INCREMENTS INCLUDED IN SAMPLE PLOT MEASUREMENTS
AND RECORD OF SMALLEST AND LARGEST TREES MEASURED

Smallest 1 2 ; 3 4 5 6 | 1 8 Largest
Kinp o Tree LECCN RN R RO SOV VRO IO MU -0 S
Inches 0”-12"{12"-24"124"~.36"136"~48"|48”~-60"160"-72 }72 -84 84 Inches
Bintangor Labu—Calophyllum wallichianum 62 i 70 138 48 20 10 4 — | — 648
?hlengal-ngzlanocarpus evmai 15 | 325; 9;8 351 2%6 165 125 71 i 48 1139
elutong—Dyera sp 14 32 472 242 163 78 41 21 68 1241
Kapur—D1 yobalanops aromatica 30 ' 400 692 + 245 108 75 94 49 0 14 94 7
Kelat Merah—Gordomia concentricicatriz 310 | — — 38 56 44 31 6 ' It 1090
Kulim—Scorodocar pus borneensis 19 693 379 . 233 1 294 317 126 21 6 86,2
Kumus—Shorea ciliata 60 ! %2 96 71 58 41 2 1 1091
Melantar—Shor ea macroplera 83 | 13 297 | 63 52 9 6 — 1D 1219
Merantt KePong——Shorea sericea 6.4 : 77 °m7 ' 291 79 75 18 — _ 5
Meiant1 Pa’ang-—Shorea bracteolata 65 , 54 291 191 67 5 1 9 — ., - T30
Merantt Rambar Daun—Shorce acwninata GO0 | 13 f 212 ! G4 38 15 | 2 1 10 7
Merant: Sarang Punai—Shoiea parvifolia 59 ¢+ 339 , 28 ' 338 137 100 1 s 8 — e
Meranti Tembaga—Shorea leprosula 62 1 194 , 512 . 281 ' 175 161 50 12 11 94
Merawan—Hopea mtermedia 49 56 | 105 75 184 166 231 197 91 1 Y60
Merbau—Intsic bakert 110 5 166 107 | 139 | 141 50 6 3 995
Nyatoh—Pualaquinm mangan 57 102 1 147 hd | 20 — — - — 1450
Nyatoh—P 10stiatum 32 233 1 203 73 3 14 1 — — — 1 532
Penaga—Mesua ferrea 32 34 | 308 , 206 , 138 5 3 — — 667
Petaling—Ochanostachys amentacea 25 | 616 ¢ 625 ¢« 168 , 51 79 35 0 7 - 1 740
Seraya—Shoiea ¢ tisu 6.1 58 ¢ 100, 162 | 89 58 % 47 28 1161
Taban Mei1ah—Palaquium gutte 48 106 | 592 911 | 561 169 7 — . — 1 613
Resak—Shorea barbata 101 8 | 101 92 i 22 69 ] 33 10, — i 749
i i ! |
SUMMARY L
SUMMARY OF M.A.Ls IN INCHES BY SPECIES AND TREE DOMINANCE CLASSES.
“A"” Class Plots “B” Class Plots All Plots
P?ssxtion S D i >
ee PECIES D
All All All
Table IV) D Du gzu d Trees D Du l;g&u d lTrees Du D&;L d | T\ ees
f ! '
1 2 3 4 5 b 7 8 gy 10 11 1 \ 12+ 13 14 \ 15 16 17
. | )
i { i
1 T !
Meranti Pa’ang \ . v | « ! 35 | 5 i
168 | 144 | 163 | 142 1 162 101 88 90 64 83 L 1ouh | 115 | 145§ Lol 140
5 |Merants Kepong 186 | 129 | 170 | 113 | 167 |* 81 | 51| 72| 35| 63139 | 91| 126 | 57 11p
4 e 155 | 169 | 160 | 129 | 158 | 148 | 122 | 129 | 93 | 123 ; 155 | 157 | 157 | 115 | 133
g |Merant1 3 Punai 133 | 138 | 144 | 124 | 140 | 81| 89 | "85 | 81 | 83 |15 | 133|138 | 116 , 133
Kapur b 145 | 139 | 142 | 86 | 184 | — | — | — | —= | — 1145|139 142 | 8 . 134
¢ |Meranti Tembaga 150 | 129 ' 145 | 81| 136 {123 | 74| 94| 62, 85 155 | 119 { 138 | .76 . 128
7  (Meranti R Daun 162|123 [ 133 | 89 |127| — | — | — | — — +162}123 |18} 69 127
T |felutong 141 | 112 1127 | 71108 | - | 731 75, 471 30 14l | 109 ;125 | 89 ' 104
9 Bintangor 105 80 1 88 57 83 | 127 [ 115 | 120 130 ' 120 110 87 93 69 89
10 Merawan 98 75 . 94 75 992 — — — — = 96 Nb] 1 S 92
11 Nyatoh (P rostratum) 020 2y = —l1o4] 77, 8, 33, 73 104 77 8, 3 73
13 Melanta1 165 — 165 66 | 129 84 73 81 * 30 79 1 108 731102 " 63 96
13 E{el‘ai)ya — e — 1*105 82 72 79 55 T4 \ ?g é% ;g ! 92 ?le
erbau 6 62 73 54 72 — —_ — — - B po
}é Chengal * ;A 571 58| 64| 58| 66 351 42| 30| 39 66| 38| 4] 3N 40
18 Kumus — (*T4 e — [* T4 81 57 73| 881 681 8l 58 73, 38 68
17 Nyatoh (P. mamgeyr) 571 691 68| 43| 66 63 50 | 52t 50! a1 59| 65, 64, 49 6l
18 |peak RN N S-SRI R R R A RS
esak — — — —_— —_— 5 |
;_8 Kulm 381 41 40 39| 40 3 %é 321 2| 2 1 37| 37| 36 ‘ 29 34
21 Petaling 49 63| 60 32 58 47 38 41 28 38 . 48 50 50 28 47
«gg  |Kelat (Gordoma) S0 I D) s 0| o2 49 o 0 8 : 25 49

*Information too scanty for results to be accurate; figures should be used with caution.
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SUMMARY I

SUMMARY OF M A.Ls IN INCHES BY SPECIES AND GIRTH CLASSES (ALL TREES)

Posi- “A" CLASS PLOTS “B"” CLASS PLOTS ALL PLOTS
TION
,lgfflee SPECIES 07 ] 12" § 24" | 36" | 48" | 60" | 72" |Over| 07 | 12" ) 24" | 36" | 48" | 66" [ 72" |Ovex] 0" | 12’ | 24" | 36" | 48" | 60" [ 72” |Over
1v) to | to | to | to | to to | to to | to | to | to Jlto 1t dte to t | to Mo | to | to | to
127 124" | 367 | 487 | 60" | 727 | 84" | 84" ] 127 | 24" | 36” | 48" | 60 T2" 1847 184”12 124" | 36" 148" 160’ | 72' | 84" |84”
1 2 3 4 H 6 7 8 o ol il iwwiisiwiaginfo]2f2g)n2] ) 2]2x3]2
1 Merant1 Pa’ang 146) 162] 166 166 170 150 60| 87 95 108{ 128{ 148] 166 170} 150
2 Merant: Kepong 096} 150] 181] 175} 195 207 391 52| 81 62 Glf 98] 114} 150 195 207
3 Taban Merah 165} 166] 167) 167] 126[*111 110} 123 138j*137 127 154] 105 147} 126/*111
4 Meranti S Punal 1191 135{ 149 152| 163[ 170{*158 78 102§ .78 *58 1147 131} 137] 149 163] 170|*1 58
5 Kapur 129; 140} 159 141} 96| 94| 103{ 130 . 129] 140] 159 1414 961 94 103} 130
6 Meranti Tembaga 99! 127) 152) 151] 146 166*199] 127F 65 82 89 146; 119 91f 118 142 150] 144] 166[*139] 127
1 Merantt R Daun 106} 119] 176] 148} 142{*265)*140| 163 103) 119f 176) 1 48 1 42[‘2 65{*1 40[ 163
8 Jelutong 80| 99| t26f 156 165 138] 86f 85( 53] 52| 53 B 76 951 120f 156f 165] 138 80 85
9 Bintangor 81 79| 100f *72{*108]*110 * 83[*1371*1 27 * 70 81; 88} 108 *72[*108{*110 *
10 Merawan 61} 77 116) 97 94] 91 91} 94 61/ 77/ 116] 97 94} 91 91 94
11 Nyatoh (P rostratum) 570 7y 102f 92f 63 57) 77| 102} 92} @3
12 Melantai *213{*1 96| 99]*120*1 00 116] 42| €3] 70[ 125| *97 *42) 86| 92| 112{*104: 100 116
13 Seraya *105 49( 62[ 88] 82 102] 70(. 82| 51} 51 62| 88 82 102 70 82 51
14 Merbau * 58‘ 1) 9Ty 81 65 B81f 42] 4% 58} 71 971 81) 65| 81 42[ 47
16 Chengal 55| 66| 89 *94] * 90 200 431 49y 64l 70{ 834 67] 531 32) 44] 52} 66] T0) B3] &7 53
16 Kumus * 73 45]  62f 57 9if 727 90] 80 68* 531 62 57 911 72{ 90 80 68
1 Nyatoh (P wamngayr) 821 771 63] * 10| 62] 40| 47 *82 62| G5 56f * 50
18 Penaga 571 89 61 30[ 32) 33] 41 42) 31 40 38 87| 41 42] 3
19 Resak *24] B2] 44{ 61} B50{ 40{ 46 24] 82 d44] 61} 50 40] 46
20 Kulim 39| 48] 41| 44 34f 39| 32 20f 25| 34 30/ 36f 25| 36 31 39f 35| 40] 30f 38 32 20
21 Petaling . §7; 65] 497 38} .41} *17 32} 54} B9 28] 18] 32] *29 36| 61f &3] 32| 28] 27 *29
*22 Kelat (Gordoma) 41} 45} B0} 51} 100] 69 41} 45] 50| 51 100| 69
| !
*Information too scanty for results to be accurate, figures should be used with caution
SUMMARY 1III
SUMMARY OF M A Ls IN INCHES BY SPECIES AND GIRTH CLASSES (D AND Du TREES COMBINED.)
Posi- “A" CLASS PLOTS “B"” CLASS PLOTS ALL PLOTS
TION
ASee SPECIES o [ 127 |20 [ 36" | 48" Loo” | 12" [over| o | 127 |24 | 36" [ 487 | 60" | 72" |over] 0" |12 | 24' | 36 |48”|60” | 72" |Over
V) to | to to | to | to tou to . to to" to | to to” to to” . to | to | to to | to to” o ,
127 ) 24”7 § 387 | 48" | 60" | 72" 84" | 84" | 12”7 | 247 | 367 | 187 | 60" | 72" | 84” | 84" | 127 | 24" j 36" 1 48" | 60 | 72" | 84" | 84
1 2 3 4 5 [ 7 8 \ 9 1 11l 12 13 i+ 1113 16 17 18 19 20 21 22 25 24 23 2G
1 { — | U A A R l |
1 | Meranti Pa’ang 160) 159] 167] 166] 170| 150 61f 89 105 127] 127] 154 166] 170 150
2 | Merant: Kepong 96) 163] 189] 175] 195] 208 52] 58] 83| 73 76) 110) 110] 159 195| 208 i
3 | Taban Merah 1650 177 168] 147 127*111 136] 122 138{*137 150] 162} 166] 147} 127)*111 i
4 | Meranti S Punai 127) 143| 166] 151| 160| 169]*158 78( 118 74| *47 121} 141} 150] 150 160] 169(*158
5 Kapur 135 143| 171} 171{*101]*102{*1 08| 13 1353 143] 171) 174]*101{*102/*106] 130
6 | Merants Tembaga 114) 143 154] 152 149) 170{*199| 127] 66} 90! 142} 146}*119 | 105 133] 147] 152 146 170[*199] 127
ki Merant: R Daun 1150 124] 174] 148[ 142{*265(*140[ 16 115 124f 174 148} 142{*265]*1 40| 163
8 Jelutong 92! 1 26} 1 34] 1 63[ 1 65] 1 38[ 82[ 8sp 93] 67/ 72 92| 120 129 163; 165 138] 82| 85
9 Bintangor . 93! 80] 95| 84|*110[*110] *80]*138[*134] * 70 91; 88| 107 80|‘1 10i*1 10|
10 | Merawan . 63| 84 114] 104 94 93] 91} o4 ! 63 84) 114 104] 94| 93] 91 94
11 Nyatoh (P rostratum) 61| 101] 123[*101} *67 811 101 123y 101] *67
12 Melanta:i *2 13|‘1 96[‘2 33|*1 20|*1 00; 116] 42( 69/ 71} 125 *97 42| 931 94f 146{*1 04["1 00} 116
13 | Seraya . 55) 71l 88] 80| 103] e7] 82 s1] 55 71 s8/ 80 103] 67 82 51
14 Merbau i 60‘ 15 92l 83t 65{ 81f 42 47 *50) 757 927 83] 65 8l] 42 47
15 Chengal . 55/ 56[ 93] *94] * 90 321 47 57[ 67f 67 82 66| 53] 35 48/ 60f 68 67 821 66( 53
16 Kumus o] *3 *48f 65 60| 91f 72[ 90| 80f 68] 61f 65| 60 91| 72 900 80 68
17 Nyatoh (P maingay) 62 78 66 * 10 63) 30| 46f *81 62 72| 57 *46
18 Penaga 69 60[ 61 331 350 377 420 44 31 45) 420 41 431 44) 31
19 Resak . *24] 50; 50/ 61] 50{ 40[ *46 *24) 50 50| 61] 50 40| *46
20 Kuhim ‘e 40) 45| 41| 48] 34) 39| 32| 20} 30/ 38 32| 36 27| 36 35| 41| 36] 407 31 38 32 20
21 Petaling . 65!  66] 491 36f 41} *17 33} 58; 58 25| 17] 32) *20 39] €3] 53] 31 =29 27] * 29]
*22 Kelat (Gordonte) f 44 46| 80 51 100] 69 l ] 44| 46| 50 51\[ 1 00} 63

*Information too scanty for results to be accurate, figures should be used with caution
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SUMMARY 1V.
SUMMARY OF RATE OF GROWTH AS CALCULATED FROM ACTUAL MEASUREMENTS,

NUMBER OF YEARS TAKEN TO REACH
Fostrion Srecies 12" girth | 247 gurth | 36" guwth | 48 guwth | 60" girth | 72" gurth | 847 gorth
1 Merant1 Pa’ang 8 16 23 30 37 45 —
2 Merant1 Kepong . 13 20 26 33 39 45 —_
3 Taban Merah . 7 14 21 29 39 *50 —
4 Merant: Sarang Punai 9 17 24 32 40 47 *55
5 Kapur 9 11 24 31 *43 *55 *66
6 Merant: Tembaga 11 19 27 35 43 50 56
7 Merantt Rambar Daun 10 20 21 35 *43 *48 *57
8 Jelutong . 13 23 32 39 46 55 70
9 Bintangor . 13 28 l 41 55 66 T e
10 Merawan 19 33 43 55 68 81 94
11 Nyatoh (P. rostratum) v 20 32 41 53 71 _ —_
12 Melantat . *29 42 55 63 *75 *87 —
13 Seraya 22 39 53 68 80 *98 113
14 Merbau 20 36 49 63 81 86 125
15 Chengal 22 43 | 56 69 87 102 120
16 Kumus 20 38 58 71 88 101 116
17 Nyatoh (P. mamgayr) . 19 36 57 83 1104 — —_
18 Penaga . 27 56 85 114 141 180 —
19 Resak 50 74 98 118 142 172 198
20 Kuhm . 30 57 86 114 149 180 218
21 Petaling . 31 50 73 112 153 197 *238
I

*Information too scanty for results to be accurate, figures should be used with caution {From curve—no actual measurements
Note —Nothing has been added for the time required for the estabhshment of the seedling

SUMMARY V.
SUMMARY OF RATE OF GROWTH FROM CURVE FOR D AND Du TREES “A*» CLASS PLOTS.
Position
(See SPECIES, GIRTH AT YEARS IN FEET AND INCHES.
Table 1V),

10 20 30 40 50 GO 70 80 { 90 100 | 110 | 1209 130 | 140 i 130

i ,

|
1 , Merant: Pa’ang 1-2 1 27|40 354 6-61] 7-0 | — — — — — — — —_
2 i Merant1 Kepong -8 120 |38 53 64| 6-10] — —_ —_ — — — — — —
3 Taban Merah 14 4 210 4-1 52 6-0 | G-B — — — — — — — — —
4 Meranti Sarang Punai 1-0 | 24 | 310 53 65 | 7-2 | 7-7 — — — — — —_ —_ -
5 Kapur I-1 | 26 310 80 51168 |72 |78 | — | — | — | — | = | = | —
6 Merant1 Tembaga -10 2-0 | 3-6 + 4-10 61§ 7-0 ;1 T8 | B0 ' — | — —_— | = = - =
7 Meranti Rambal Daun -0 | 21|35 410 60 7-0 | 7-10) 82 — — — — — _— —
8 Jelutong -8 | 181210 42 55| 65| 7-0 | 76 — — —_ —_ —_ — —
9 Bintangor -8 1 1-6 |22 211 3-8 |45 |53 (63| 73 |7T-10] — — — - —
10 Merawan -6 | 1-0 { 1-10" 2-8 3-8 | 45 | 52 | 5-11] 68 | 7-3 — — — — —_—
11 Nyatoh (P rostratum) (c) -5 10| 111, 2-11 39 | 45 | 500 55 | 58 | — — —_ — — —
12 Melantai (b) -4 8|11  1-10 2-8 | 3-8 | 48 | 5-6 | 6-2 | 6-8 — — - —_—
13 Seraya (¢) -5 <10 1-4 § 20 ' 29 | 36 | 43 | 50 | 5-8 | 6-3 6-10; 7-2 — — ! —
14 Merbau -5 | 1-0 | 1-6 | 2-3 3-1 | 3-10| 46 | 5-1 | §-7 | 6-1 6-5 | 6-8 — —_ -
15 Chengal -5 -10| 1-4 | 220 2-8 | 34 | 42 | 4-10| 5-6 | 6-2 — — — —_ -
Chengal (d) — — — — — — — 1 4-9 | 54 [ 510 6-5 | 7-3 | — —_
16 Kumus (b) 5| 10116121 28|33 310] 46|52 |511|66 71| — | — 1 —
17 Nyatoh (P -mawmngay) (b) -6 | 1-1 | 1-8 | 2-2 2-8 | 31 | 37 | 3-11| 43 | 4-8 5-0 — — -}~
18 Penaga (b) -4 8} 10|16 " 1-10| 2-2 | 2-7 | 3-0 | 34 | 3-8 4-0 | 44 | 48 | 50 + 5-3
19 Resak (¢) -2 — -6 ~10 1-1 | 1-6 | 1-10| 2-2 | 2-7 | 3-0 3-8 ! 4-0 | 46 | 50 ; 56
20 Kulim -4 -8 10|14 1-9 | 2-1 | 26 | 2-10! 3-2 | 3-6 3-10' 4-2 | 4-6 | 4-10 5-1
21 Petaling (b) -2 % | 10| 15 1-11)| 24 | 2.9 | 32 | 3-8 [3-9 | 40 i 43 | 46 | 49 | 50

j |

NotEs —(a). Nothing has been added for the time required for the establishment of the seedling,
(b) Owing to lack of data frem “ A ” class plots the figures rePresent the rate of growth of D and Du trees 1n all plots
(¢) No data from “ A” class plots—The figures are for “ B’
(d) From data from “B” class plots.

class plots.
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SUMMARY VL
SHOWING INCHES GIRTH GROWN PER DECADE.

DECADE
Position
See SPECIES
’I‘ak()le V) lat | 2nd | 3rd | 4th | 5th {6th | 7th | 8h | 9th | 10th | 11th | 12th | 13th | 14th | 15th
1 Merant: Pa’ang 14 17 17 16 14 6 - | = | - —_ —_ ) = —_ ] - —
2 Merant1 Kepong 8 16 20 19 13 3 — — — —_ — — — — —
3 Taban Merah 16 18 15 13 10 5 — — — — — — — — —
4 Merant1 Sarang Punai 12 16 18 17 14 9 5 — — — — —_— — — —
5 Kaput Woo1e 17 |1 9 6 6] — | — | — ) — | - -] =
6 Merant1 Tembaga 10 | 14 | 18 | 16 15 11 8 40— = -] = =] = —
7 Merantt Rambai Daun 12 13 16 17 14 12 10 4 — — — — — — —
8 Jelutong 8 12 14 16 15 12 7 G — — — — —_— — —
9 Bintango: 8 4 4 9 9 9 10 12 12 7 — — — — —
10 Merawan " 0 10 10 10 1L Y ] 9 7 — = -] = —_
11 Nyatoh (P.7o0stratum) 5 7 1 12 10 8 7 5 — — — — — — —
12 Melantal 4 4 5 9 10 12 12 10 8 6 —_ — — — —_
13 Seraya 5 5 6 8 9 9 9 9 8 7 7 41— — —
14 Merbau 5 7 6 9 10 9 8 7 6 6 4 3 — — —
15 Chengal 3 5 6 8 8 8 10 7 7 6 7 10 — — —
16 Kumus 5 7 6 7 7 7 7 7 8 8 9 7 7 — —_—
17 Nyatoh (P maingay:) 6 7 7 6 6 5 6 4 4 5 4 — _ - —
18 Penaga 4 4 4 6 4 4 5 5 4 4 4 4 4 1 4 3
19 Resak 2 2 2 4 3 5 4 4 5 5 6 6 6 6 6
20 Kulim L4 4l 4 5] 4, 5 4] 4| 4 4] 4 41 4 3
21 Petaling 2 4 6 5 6 5 ! 5 5 4 3 3 3 3 3 3
i |

Note'—Nothing has been added for the time required for the establishment of the seedling, therefore the 1st decade 1s fiom

establishment to 10 years after establishment.

21 to 30 years after estabhishment, and so on.

LIST SHOWING LARGEST M.A.lL PUT ON BY
INDIVIDUAL TREE OF EACH SPECIES.

Position Species S:;r{g;le erll‘xl;fl?er M.A 1.
1 Jelutong Sel. 29 191 418
2 Merant1 Kepong o 1056 405
3 Merant1 S. Punai ’ 136 403
4 Merant: Tembaga, N S. 6 ki 400
5 Taban Merah Pk S. 1 50 322
6 Meranti Pa’ang Sel 29 30 308
7 Melantai Pa E 1 164 3:00
8 Kapur Sel 32 34 2 80
9 Meranti R Daun Sel 7 167 226

10 Bintangor Sel 3 16 193
11 Nyatoh (P. rostratum)| Pa E 2 25 1-81
12 Merbau Sel 15 64 174
13 Chengal Pa. E. 3 (B) 493 163
14 Merawan Sel. 10 3 158
15 Nyatoh (P mawmgayr)| Sel. 7 198 155
16 Seraya N S 4 64 152
17 Kumus N. S 4 40 145
18 Penaga Sel 7 210 135
19 Petaling Sel 7 193 130
20 Kulim Pa. E 3 (B) 336 127
21 Resak N. S 4 187 104
22 Kelat (Gordonmia sp.) Sel 16 56 91

—106—

The second, 11 years to 20 years after establishment; the third, from
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RECORD OF INDIVIDUAL TREES SHOWING A MEAN ANNUAL
INCREMENT OF 2! AND OVER.

Edwards,J P

Singapore,

No Position Species ba;)nlg)tle Nll;;fgel MALL
1 1 Jelutong Sel 29 191 | 418
2 2 Meranti Kepong " 105 i 405
3 3 Meirant1 Sarang Punai ” 136 403
4 4 Merant: Tembaga N S 6 7 ¢ %400
5 5 . oo 1 *370
6 6 Merant: Kepong Sel 29 72 i 348
7 7 Metrant: Tembaga N S 6 a1 1 340
8 8 Taban Metah Pk S 1 50 i 322
9 9 Merant1 Tembaga \ N S 6 49 * 320

10 10 Merant1 Pa’ang . Sel 29 30 308

11 11 Taban Merah ' Pk S 1 8 | 307

12 12 Meirant: Tembaga N S 2 3 ' 304

13 » N s 6 2 | *300

14 18 eq {|Melantai Pa E 1 164 l 300

15 Merant: Tembaga N S 6 12 1 *300

16 14 Merant1 Satang Punai] Sel. 29 118 i 295

17 15 » Sel 26 7 | 204

18 16 Merant: Kepong Sel 29 187 | 293

19 ( N Sel. 26 252 | 2092

17 eq <

20 || Taban Merah Pk S 1 29 292

21 18 Jelutong Sel 7 232 *290

22 (| Kapwn Sel 82 3¢ 280

23 || Merant1 Kepong Sel 26 134 | 2 80

24 19 eq {|{Merant1 Tembaga NS 6 3 . 2 80

25 l " " 29 280

26 " " 45 | 280

27 20 Merant1 Sarang Punaif Sel. 26 60 ! 2178

28 21 Meranti Kepong Sel 29 10 l 2175

29 22 Taban Merah Pk. 8. 1 22 27

30 23 Merant1 Kepong Sel. 26 35 | 270

31 24 Jelutong Sel 29 100 l 268

32 25 Merant1 Pa’ang Sel 26 293 ! 2 63

33 26 Merant1 Sarang Punaiy Sel 29 114 2 65

34 I Taban Merah Pk S 1 5 262

27 eq

35 ( " » 41 262

36 ( Merant1 Saiang Punai Sel 7 234 * 260

31 Merant: Tembaga N S 6 8 * 260

38 28 eq ! , . 10 * 260

39 | N Y 14 * 2 60

40 {] Jelutong Sel 9 42 260

41 | Merant: Pa’ang Sel 26 245 258

42 Il Merant: Tembaga " 183 2 58

43 29 eq {|Merants Kepong ”» 259 258

44 ‘ Taban Merah Pk S 1 1 258

45 " " 40 2 58

46 f Taban Meiah Pk S 1 94 256

30 eq {

47 |{Merant: Saiang Punai| Sel 26 25 2 56

48 f1Kapu Sel 32 0 2 55

49 31 eq {lfelutong Sel 27 8 255

50 i, Y 198 2 55

51 {IMerant1 Tembaga N S 2 89 2 b4

52 32 eq {|Taban Merah Pk S 1 6 2 54

63 | " Y 12 2 54

54 33 Merant: Tembaga Sel 26 271 253

55 {|Merant: Sarang Punai Sel 26 272 252

34 eq -

56 i " N § 2 2 252

57 " Sel 26 271 2 50

58 35 eq { Meranti Tembaga N S 6 5 * 250

59 | » 17 * 2 50

*One Increment Only
Head,J P Giowth of Malavan Forest Trces, Sample Plot Recorde,

1930
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Methodology

A Data Selection

The data for the study were taken from the reproduction plots available at the
Forest Regulation and Uttization Division of the Ecosystems Research and Development
Bureau

The study made use ot four climatic types with their representative concessions

(a) Chmatic type T (Two pronounced seasons dry from Novembet to Apni,
wet dunng the rest of the year) - three concessions
(1) Palawan Wood Enterpnises
(2) ILCOPHIL
(3) Zambales Tumber Company

(b) Chmatic type II (No dry season with a very pronounced maximum rain{all
from November to January) — Five concessions
(1) Elas Dacudao
(2) Aras-asan Tumber Co
(3) San Jose Timber
(4) Manuel Nieto Corp.
(5) Sta Ines Melale Plywood and Vencer

(c) Chmatic type I (Seasons not very pronounced relatively diy fiom Novem
ber to Apnl, wet dunng the rest of the year) -Five concessions

(1) FCA

(2) P and Roa Enterprises

(3) T.H Valderrama and Sons
(4) La Villa de Manila

(5) Pan Orental Lumber, Co.

(d) Chmatic type IV (Ranfall more or less evenly distributed thioughout tae
year) - Two concessions

(1) C Alcantara and Sons
(2) Mindoro Timberland

Selection was based on the availability of complete reproduction data. The diffeien -
ces 1n the number of concessions and eventually in the number of plots per climatic type
were considered. To get more reliable data, average on a per hectare basis was used.

B. Data collection and prelvmirary calculations

In determining the reproductions, the following steps were taken

(1) Reproductions were counted on each of the four reproduction plots with each
plot having a one-meter radius.

(2) These plots are located along the four cardinal directions, that 15 due North, due
South, due East and due West and are five meters from the center of the per-
manent growth plots

(3) All species nside the reproduction plots were counted, then recorded and clas-
sified as small and large seedlings, and small and large poles
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Thus, for eﬁch permanent growth plot, there are four reproduction plots with a total
area of 12,5664 m“ To determine the average number of reproductions per hectare (NRH),
the following formula was used

NRH = Average number of reproductions per plot or *795 77285
NRH = Total count

Area sample
where

795.77285 1s the number of 12 5664 m? plots in one hectare (100001112)

Total reproductions

= average number of reproduction per plot =
number of permanent growth

plots involved
All the reproduction data were compiled and collated.

Graphs showing the relationship of total number of reproductions per hectare at
plot establishment and five years after logging for the different clumatic types were made

Species composttion and distribution, mortality and growth were also determined
and compared by climatic types

BE - NEILCETIER, B, AL

‘Table 1. Average species composition and penodic development ol reproduction lor Climatie 1ype )

At establishment (No. of trees per hectare) At Sth establishment  (No, of trees per hectare)
SPECIES SEEDLINGS  Sub- SAPLINGS Sub- GRAND  SEEDLINGS Sub- SAPLINGS  Sub.
Stnall Large total  Small Large total TOTAL Small Large total Small Large total

A DIPTEROCARP
Guisok guisock 4536 1485 6021 955 80 1035 7056 8064 2653 10717 1910 504 2414

Red Lauan 239 239 478 451 53 504 982 875 716 1591 716 610 1326
Tangile 7666 769 8435 928 18 1114 9549 5623 3130 8753 1061 265 1326
Almon 1141 531 1672 27 - 27 1699 4881 1857 6738 690 186 876
Aritong 1963 690 2653 292 212 504 3157 2255 1326 3581 716 531 1247
W Lauan 1035 822 1857 80 27 107 1964 1459 1088 2547 106 - 106
Mayapis - - - 27 27 54 54 80 - 80 27 - 27
Dalingdingan 398 133 531 53 - 53 584 27 398 425 80 - 80
Palosapis 106 27 133 -~ - - 133 27 - 27 80 - 80
Narig 1008 424 1432 53 - 53 1485 451 637 1088 106 27 133
Yakal 1353 159 1512 27 - 27 1539 1061 345 1406 80 - 80
Sub-total 19445 5279 24724 2893 585 3478 28202 24803 12150 36953 5572 2123 7695
B NON-DIPTEROCARP

Malasaging - - - 27 - 27 27 80 - 80 27 - 27
Malaruhat - - - 53 -~ 53 53 - - - 53 - 53
Balakat gubat - - - 53 - 53 53 - - - 53 - 53
Banuyo 2727 27 sS4 27 - 2 81 106 80 180 B - -
Bitanghol 1061 637 1698 292 27 319 2017 769 849 1618 451 106 557
Bolong-eta 27 186 213 80 - 80 293 371 265 636 159 133 292
PHing-tutan 27 27 54 - - - 54 106 - 106 27 27 54
Malak-malak 27 205 292 133 27 160 452 928 265 1193 212 270023
Tamayuan - 27 27 27 27 54 81 - 27 27 - 53 53
Anubing 133 318 451 159 - 159 610 186 371 557 292 27 319
Magabuyo —~ 53 53 - - - 53 - 80 80 53 53
Ligas - - - 27 - 27 27 - - - 27 53 80
Katap 318 27 345 53 106 159 504 212 106 38 133 - 113
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GRAND
TOTAL

13131
2917
10079
7614
4828
2653
107
505
107
1221
1486

44648

107
53
53

186

2175
928
160

1432

80

876

133
50

451



Table la. Average species composition and peniodic development of reproduction for Climatic Type 1

At establishment (No of trees per hectare)

SAPLINGS  Sub-

total Swall  Large total
27 53 S3
133 80 80
27
133 53 53
27 27
133 217 27
425 53 53
160 133 133
567 292 106 398
80 106 80 186
160 27 27
929 186 186
5783 1618 849 2467
11734 3532 1276 4808

GRAND
TOTAL"

80
213
27
186
27
160
478
293
955
266
187
1155
8250

At 5th establishment
SEEDLINGS Sub-

Small Large total
265 796 1061
80 80 160
53 80 133
133 186 319
133 133
292 80 372
106 106
k 133 133
637 292 929
4722 2891 7613
9179 6581 15760

16542

(No. of trees per hectare)

SAPLINGS  Sub-

Small  Large total
637 637
27 27

27 27
27 27

27 27

53 53

27 80 107
80 106 186
531 80 611!
186 33 239
27 27

80 106 186
1654 1141 2786
4700 2153 6853

GRAND
TOTAL

1698
187
27
160
27
33
426
319
983
345
160
1115
10399

22613

Table 2. Average species composition and penodic development of reproduction for Chimatic Type

At estabhishment (No. of trees per hectare)

Sub.

SPECIES SEEDLINGS  Sub
Smuall  Large
Makaasim 27
Kalingag 133
Lago 27
Bokbok 133
Kamagong
Binunga 106 27
Balinghasal 292 133
Alupag 133 27
Paitan 45] 106
Balobo 27 53
Katmon 80 80
Pahutan 743 186
Miscellaneous 2414 3369
Sub-total 6132 5602
SPECIES SEEDLINGS
Small  Large

A DIPTEROCARP

Yakal

Mayapis 225
Guisok-guisok 93
Tangile 265
White Lauan 13
Red Lauan 40
Bagtikan 239
Almon
Dalingdingan 27
Apitong 27
Gugjo 13
Dangula 40
Nang

Palosaps

Sub-totdl 982

119
119
305

27
186
239

106
106

53

1260

B NON-DIPTEROCARP

Bitangho! 345
Apanang 93
Partan 40
Bahnghasat

Putian 27
Malak-malak

Bayok

Bagotambis 93
Taingang Babol
Ulatan 146

93
40
40
40
40

66

53

total

344
212
570

40
226
478

133
133
13
93

2242

438
133
80
40
67

159

199

SAPLINGS  Sub-

Small Large total
27 93 120
279 239 518
146 40 186
252 53 305
53 13 66
172 106 278
212 13 225
13 13
80 80
133 133
13 13

133 80 213
40 13 53
13 13 26
{553 676 2229
119 66 185
53 66 119
53 53

66 66
40 66 106
13 13
93 93
53 40 93
13 80 93
199 66 265

GRAND
TOTAL

120
862
398
875
106
504
703

13
213
266

26
306

53

26

4471

623
252
133
106
173

13

93
252

93
464
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At 5th establishment (No. of trees per hectare)

SEEDLINGS  Sub.
Small  Large total
27 27

172 305 477
172 187 359
53 332 385
40 13 53
53 265 318
40 53 93
40 146 186
133 133

13 13

27 66 93
13 13

597 1553 2150
411 332 743
146 40 186
27 66 93
13 13

27 27

13 13

13 186 199

SAPLINGS Sub-
Small Large total
53 13 66
292 212 504
80 133 213
212 199 411
66 13 79
225 186 411
305 199 504
40 40
66 27 93
66 66 132
13 13
119 53 172
13 13
27 27
1564 1114 2678
411 159 570
53 66 119
27 40 67
13 80 93
27 27
13 13
93 93
13 13
40 27 67
212 239 451

GRAND
TOTAL

93
981
572
796
132
729
597

40
279
265

26
265

13

40

4828

1313
305
160

93
40
13
93
40
80
650



Table 2a. Average species composition and periodic development of reproduction for Climatic Type 2

At establishiment (No of trees per hectare)

Table 3. Average species composition and periodic development of reproduction for Climatic Type 3

SPECIES SEEDLINGS  Sub-
Small  Large total
Pilig Lutan 13 40 $3
Himbabuao 13 13
Tibg 4¢ 13 53
Katmon 106 13 119
Bolon 13 13
Duguan 66 66
Malatibig 13 13
Pahutan 27 199 226
Balobo 80 80
Bolong-eta 13 13 20
Miscellaneous 3475 2838 6313
Sub-total 4523 3568 8091
At establishment
SPECIES SEEDLING  Sub-
Small Large total

A DIPTEROCARP

Red Lauan 568
Almon 114
Tangile 398
Bagtikan 1080
Apitong 57
Guisok-gutsok 19
Mayapis 189
White Lauan 947
Palosapis

Panau 38
Dangula 227
Guyjo

Y akal 38
Narek

Malaanonang

Sub total 3675

1080
114
587
398

57
19
246
19
13
76
38

19

2666

B NONDIPTEROCARP

Malak-malak 57

Bitanghol 512
Putlan 284
Salinggugon

Apanang 208
Himbabao

38
171
265

38

57

1648
228
985

1478
114

38
435
966

13
114
265

38

19
6341

95
683
549

38
265

SAPLINGS Sub-  GRAND
Small  Large Total TOTAL
66 53 119 172

13

40 13 53 106
53 27 80 199
13

66

13

133 13 146 3n
80 40 120 200
53 53 79
5173 2520 7693 14006
6247 3103 9350 17441

SAPLINGS
Small  Large
1592 171

76

891 208

95 19

114

152 38

265 57
13

76
19 19
19
57

19

19 19
3318 620

171 76

284 38

19

19 208

(No of trees per hectare)

Sub-  GRAND

total TOTAL
1763 3411
76 304
1099 2084
114 1592
114 228
38
190 625
322 1288
13 26
76 190
38 303
19 19
57 95
19 19
38 57
3938 10279
95
247 930
322 871
19 57
265
227 227
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At Sth establishment (No, of trees per hectare)

SEEDLINGS  Sub- SAPLINGS  Sub-

Small Large  total Small Large total

27 13 40 27 27 54
27 27 54

27 40 67 93 40 133

13 13 26 66 80 146

13 13 13 13

27 27 13 13 26

i3 13

13 13 26 187 133 320

13 13 80 106 186

13 27 40

2931 3104 6035 4151 2825 6976

3675 3900 7575 5518 3902 9420

At Sth establishment  (No. of trees per hectare)

SEEDLINGS  Sub- SAPLINGS Sub-
Small  Large total Small Large total
872 1023 1895 928 177 1705
19 57 76 57 227 284
531 379 910 644 663 1307
853 606 1459 133 171 304
341 114 455 171 114 285
37 37
76 189 265 246 133 379
19 57 76 133 227 360
13 13
57 57 57 38 95
227 227 76 38 114
19 19
2711 2765 5476 2445 2401 4846

38 38 19 38 57

493 171 664 76 133 209
436 171 607 265 152 417
38 38 19 19
455 227 682 152 95 247
171 171

GRAND
TOTAL

94
54
200
172
26
53
13
346
199
40
13011

16995

GRAND
TOTAL

3600
360
2217
1763
740
37
644
436
13
152
341

19

10322

95
873
1024
57
929
171



Table 3a. Average species composition and periodic development of reproduction for Climatic Type 3

At establishment (No of trees per hectare)
SPECIES SEEDLING  Sub- SAPLINGS  Sub-
Small Large total Small Large total

Yellow lanutan 38 19 57 19 19
Bayanti 95 38 133

Piling lutan 57 57
Binunga 38 38 19 76 9s
Kalingag 19 19 38 114 19 133
Makaasim 57 38 95
Pilh 57 57 152 19 171
Palomaria 19 19 38
Tagpo 19 19
Amian 19 19

Balobo 19 57 76 19 19
Nato 19 19
Malaikmo 76 76 152

Bolong-eta 38 38

Miscellaneous 2634 2937 5571 2255 4074 6329
Sub totul 4037 3772 7809 3242 4567 7809

Table 4. Average species composition and periodic development of reproduction for Climatic Type 4

At establishment (No of trees per hectare)
SPECIES SEEDLINGS " Sub- SAPLINGS  Sub-
Small Large total Small Large total

A DIPTEROCARPS

Yakal

White lauan 2060 2060 187 234 421
Mayapts 1077 1404 2481 515 47 562
Red lauan 2341 140 2481 47 47
Apitong 562 47 609

Tangile 1592 94 1686 94 47 141
Bagtikan 515 421 936 94 94
Almon 328 47 375 94 94
Manggachapur 374 796 1170 140 281 421
Guisok 47 140 187 94 94 188
Narig 94 94

Palosapis 47 47

Sub-total 8943 3183 12126 1218 750 1968
B NON-DIPTEROCARPS

Ulatan 47 47
Balobo 328 374 702 47

Nato 234 140 374 47 47
Apanang 374 140 514 47
Bitanghol 843 281 1124 94 94 188
Taratara

Amugis 187 47 234 47 47
[lang-1lang

Malugai 1077 328 1405 47 94 141

GRAND
TOTAL

76
133
57
133
171
95
228
38
19
19
95
19
152
38
11900

15618

GRAND
TOTAL

2481
3043
2528
609
1827
1030
469
1591
375
94
47

14094

47
749
421
561

1312

281

1546

—112—

At 5th establishment

SEEDLINGS
Small Large
19 19
38 38
57
19 38
57
152 57
57 19
76 57
19
2539 1800
4398 2692

Sub-
total

33
76

57

57

57
208
76
133
19
4339

7090

(No. of trees per hectare)

SAPLINGS
Small  Large
38
19
57
38 19
22 265
38 38
19 57
57 33
19
19
19
19
2330 1989
3392 3033

Sub-
total

38
19
57
57
492
76
76
95
19

19
19
19
4319

6425

At 5th establishment (No. of trees per hectare)

SEEDLINGS
Small Large
328
1123° 421
421 281
843 234
234 47
562 187
889 187
374
374 749
47
5148 2153
47
187
94
655 94
47
47
140 94
374 421

Sub.
total

328
1544
702
1077
281
749
1076
374
1123

47
7301

47
187
94
749
47
47
234
795

SAPLINGS
Small  Large
187
374 421
47
140 234
94
374
187
140 281
187
1402 1264
47
47
140
47
47
140
421 47

Sub-

total

187
795

47
374

94
374
187

421
187

2666

47

47
140
47
47

140
468

GRAND
TOTAL

76
95
57
57
549
76
76
152
19
57
209
95
152
38
8658

13515

GRAND
TOTAL

515
2339
749
1451
375
1123
1263
374
1544
187

47
9967

47
47
187
141
889
94
94

374
1263



Table 4 a. Average species composition and periodic development of reproduction for Climatic Type 4

At establishiment (No of trees per hectare)

SEEDLINGS  Sub- SAPLINGS  Sub-
Small Large total Small Large total
Antipolo 47 187 234
Tibig 140 47 187 247 187 234
Putian 702 514 1216 187 187 374
Bolong-eta 234 47 281 94 94
Magabuyo 47 47
Balete 94 94
Malatkmo 234 234
Agosip 749 749
Kaliantan 281 94 375 94 94
Kalimutain 47 47 47 47
Miscellaneous 2762 2809 5571 983 3604 4587
Sub-total 8380 5008 13388 1687 4307 5994

At Sth establishment (No. of trees per hectare)

GRAND SEEDLINGS Sub. SAPLINGS Sub-
TOTAL  Small Large total Small Large total
234
421
1590 328 374 702 234 47 281
375 120 120 187 187
47
94
234 47 47 47 47
749 140 234 374
469 94 187 281 94 94
144 47 47 47 47
10158 2902 1357 4259 468 1217 1685
19382 4727 3303, 8030 1779 1498 3277

Table 5. Average species composition and periodic development of reproduction for Climatic Types

At establishinent (No of trees per hectare)

SEEDLINGS  Sub- SAPLINGS  Sub-
Small Large total Small Large total
A CLIMATIC TYPE |
Dipterocarp 19446 5279 24724 2893 SB5 3478
Non-dipterocarp 6132 5602 11734 3532 1276 4808
Sub-total 15577 10881 36458 6425 1861 8286
B CLIMATIC TYPE 2
Dipterocarp 982 1260 2242 1553 676 2229
Non-dipterocarp 4523 3568 8091 6247 3103 9350
Sub-total 5505 4828 10333 7800 3779 11579
C CLIMATICTYPE3
Dipterocarp 3675 2666 6341 3314 620 3938
Non-dipterocarp 4037 3772 7809 3242 4867 7809
Sub-total 7712 6438 14150 6560 5187 11747
D CLIMATIC TYPE 4
Dipterocarp 8943 3183 12126 1218 750 1968
Non-dipterocarp 8380 5008 13388 1687 4307 5994
Sub-total 17323 8191 25514 2905 5057 7962

At 5th establishment (No. of trees per hectare)

GRAND  -SEEDLINGS  Sub. SAPLINGS  Sub-

TOTAL  Small Large total Small Large total

28202 14803 12150 36953  §572 2123 7695
16542 9179 6581 15760 4700 2153 6853
44744 33982 18731 52713 10272 4276 14548
4471 597 1553 2150 1564 1114 2678
17441 3675 3900 7575 5518 3902 9420
21912 4272 5433 9725 7082 5016 12098
10279 2711 2765 5476 2445 2401 4846
15618 4398 2692 7090 3392 3033 6425
25897 7109 5457 12566 5837 5434 11271
14094 5148 2153 7301 1402 1264 2666
19382 4727 3303 8030 1779 1498 3277
33476 9875 5456 15331 3181 2762 5943
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GRAND
TOTAL

983
307

94
374
375

94

5944

11307

GRAND
TOTAL

44648
22613

67261

4828
16695

21823

10322
13515

23837

9967
11307

21274



LLGEND
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FIGURE 1 Graph showing the total number of reproductions per hectare
at plot establishment and five years after logging for the different
climatic types
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FIGURE 2 Graph showing the number of dipterocarp reproductions per
hectare at plot establishment and five years after logging for the
different climatic types
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FIGURE 3 Graph showmg the number of non-dipterocarp reproductions
per hectare at plot establishment and five years after loggmmg for
the different climatuc types
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Uriarte, M T and Virtucio, F.D (1988). Reproductions in logged-over
dipterocarp forests following selective logging 1n four climatic

types Occasional Paper No.4. Ecosystems Research and Development
Bureau, DENR Collage Laguna.
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Procedure for CFI plot establishment

In 1959, the procedure developed by Eulogio Tagudar was used as a guide by the

Bureau of Forestry. The procedure was similar to that practiced by the US Forest Service
except for some modifications to suit Philippine conditions (Sulit 1962).

It was conceived that the total area to be covered by the system shall be the
whole forest of the license area. To determine the necessary number of permanent plots to
be established in the logged over areas, preliminary sampling has to be done. As a starter, 30
or more temporary circular plots (18 m radius or 0.1 ha) distributed throughout the logged
over areas are established either by line plot or simple random sampling to determine coeffi—
cient of determination and the desired level of accuracy.

After the number of sample plots for a working unit are determined the distan—
ces between plots are calculated and plot centers are indicated in a control map. Bearings
and distances from known permanent points on the ground serve as guides in locating plot
centers and are described in tally sheets.

In taking reproduction count, plots with radius of 1 m each are located at
points due north, south , east and west lines 5 m from the center of the plot.

It was planned that when all the plots for the logged over areas in any license
area are established, the number of plots to be established at the end of the year should
correspond to the proportion of cut—over areas in thé working circle, that is, if a working
unit is 1/3 cut—over, the number of permanent plots would be 1/3 of the total number of
plots to be established in the entire area.

Trees within the plot are scheduled for measurement on the 3rd year and once in
every five years beginning from the 5th year up to the 10th or 15th year after establishment.

Materials and methods

The study made use of CFI plots established in logged—over forests all over the
Philippines. Observations based on initial and five —year measurements were obtained from
a total of 891 permanent growth plots as shown in Appendix 1,

In all the analyses, species were grouped as dipterocarps and non—dipterocarps.

The diameter at breast height (dbh) was classified into different classes with an
equal class interval of 5 cm. Trees with dbh less than or equal to 12.5 were categorized under
diameter class of 10 cm. Trees with dbh of 15 * 2.5 belong to diameter class of 15 cm;
and the same follows for the other diameter classes (15, 20 25, etc).

For each region/climatic type, species composition and stand structurg were de—
termined.

The basal area and volume per hectare were also assessed. Volumes were de—
termined with the use of the reglonal volume equations as shown m Appendix 2.
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REGION

10

1

Climatic
type

Est
Sth
Est
5th
Est
Sth
Est
Sth
Est
Sth
Est
5th
Est
Sth
Est
Sth
Est
Sth

Est
Sth

Est
Sth

Est
5th

Est
5th

Table 8. Basal area (m2/ha) by region

DIPTEROCARP
BA %
15.56 64
11.38 52
9.74 55
12.34 66
6.42 40
5.21 34
6.85 45
4.85 3
9.11 64
7.90 50
13.18 46
13.02 43
11.79 47
16.17 46
8.35 48
8.98 52
9.60 53
12.22 60

NON-DIPTEROCARP

BA %
8.74 36
10.51 48
7.84 45
6.29 34
9.77 60
10.34 66
8.48 55
11.02 69
5.08 36
792 50
15.52 54
16.97 57
13.49 53
18.61 54
9.02 52
8.37 48
8.51 47
8.21 40

Table 9. Basal area (m2/ha) by climatic type .

DIPTEROCARP
BA %
10.43 55
10.12 50
948 45
11.07 45
9.92 55
1002 54
11.50 57
9.75 57
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NON-DIPTEROCARP

BA %
8.45 45
10.13 50
11.36 55
11.58 51
8.16 45
8.56 46
8.68 43
7.48 43

TOTAL
BA %
24.30 100
21.89 100
17.58 100
18.63 100
16.19 100
15.55 100
15.33 100
15.87 100
14.19 100
15.82 100
28.70 100
29.99 100
25.28 100
34.78 100
17.37 100
17.35 100
18.11 100
20.43 100

TOTAL

BA %
18.88 100
20.25 100
20.84 100
22.65 100
18.08 100
18.58 100
20.18 100
17.23 100



DBH Region 1
Class Est  Sth
10 297 312
15 265 224
20 251 209
25 262 229
30 259 236
35 160 096
40 335 211
45 265 159
50 131 196
55 - 07
60 094 -
65 111 110
70 - 128
75 - -

TOTAL 2430 2189

DBH
Class

10
15
20
25
30
35
40
45
50
55
60
65
70
75

TOTAL

Table 10. Basal area per hectare by region

Region 2 Region 3 Region 4 Region 6 Region 7 Region 8
Est St Est  Sth Est  Sth  Est  Sth Est  Sth Est  Sth
057 037 057 024 043 05 140 125 208 219 224 278
112 123 117 094 065 131 040 163 278 298 211 300
139 161 156 121 093 139 154 161 249 255 208 284
153 193 192 180 111 128 157 160 250 308 193 289
163 191 175 139 142 150 153 131 266 259 189 329
133 183 164 148 143 134 164 146 199 233 176 320
171 190 1701 170 147 192 1SS 141 204 227 154 275
138 133 114 146 157 129 080 08 209 214 214 309
138 121 157 194 162 166 003 160 214 132 148 229
126 140 104 145 143 140 078 077 133 156 144 122
140 100 063 0S1 102 092 097 091 150 191 15 134
098 131 023 020 050 034 08 055 113 172 192 187
104 079 069 069 079 042 067 040 263 227 152 214
086 081 057 053 096 051 050 046 135 108 173 208
1758 1863 1619 1555 1533 1587 1419 1582 2871 2999 2528 3478

Table 11. Basal area per hectare by climatic type
Climatic Type 1 Climatic Type 2 Climatic Type 3

Est 5th Est Sth Est 5th
135 1.67 1.31 1.27 0.97 0.85
142 1.81 1.40 1.54 1.27 0.62
1.62 1.64 1.49 1.62 1.48 1.72
1.76 1.89 1.54 178 1.56 1.66
189 1.73 1.46 1.62 1.62 2.37
1.60 1.18 1.35 1.59 1.59 1.59
2.02 191 1.42 1.75 1.58 1.69
1.84 1.55 1.40 1.60 1.48 1.22
1.64 1.57 1.59 1.56 1.50 1.28
0.87 1.49 124 2.12 122 1.00
1.02 0.94 2.55 1.61 1.27 1.05
0.65 105 1.61 1.47 0.73 1.79
0.63 0.80 1.19 1.94 1.02 1.02
0.59 1.02 1.31 1.37 0.79 072
1890 2025 2086 2284 18.08 18.58
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Region 10

Est  Sth Est
127 083 087
123 138 178
129 140 126
119 122 138
133 127 108
132 104 115
136 143 125
121 107 138
127 124 144
158 120 103
098 116 115
091 153 143
045 165 207
198 093 084
1737 1735 1724
Climatic Type 4
Est 5th
0.68 0.35
1.12 0.50
1.25 1.44
136 129
1.27 1.04
0.84 1.06
1.50 1.16
1.13 1.00
1.21 1.66
0.98 1.29
1.59 156
1.18 1.83
2.41 027
3.66 2.78
20.18 17.23

Region 11
Sth

070

129
149
141
130
143
139
153
161
1 81
182
205
156

2043



Region

10

11

Table 12. Basal area per hectare by diameter class

DBH Establishment 5th yr. remeasurement
Class D ND D ND
515 1.9307 9819 1.9530 3.4098
20 —35 5.5285 2.6649 3.0488 4.6514
40 — 55 4.1218 3.0539 3.9900 2.4526
60+ 3.9803 2.0489 2.3865 -
TOTAL 15.5600 8.7400 11.3800 10.5100
5—15 .7008 9848 .5801 1.0200
20-35 3.0510 2.8318 3.7282 3.5577
40 — 55 3.7218 2.0077 4.3450 1.4953
60+ 2.2681 2.0165 3.6887 -
TOTAL 9.7400 7.8400 12.3400 6.2900
5—15 4472 1.2844 .1657 1.0110
20-35 2.0470 4.6446 1.1761 4.6984
40 — 55 2.4017 3.0686 29558 3.7683
60+ 1.5279 7424 9124 .8693
TOTAL 6.4200 9.7400 5.2100 10.3400
5—15 .1800 8901 .3667 1.5308
20 -35 1.4498 34323 1.1147 4.4109
40 — 55 3.0192 3.0668 2.7528 3.5157
60+ 2.1932 1.0883 .6166 1.5591
TOTAL 6.8500 8.4800 4.8500 11.0200
5-~15 7921 5021 .6843 2.1910
20 —35 2.8688 29165 2.4762 3.5086
40 — 55 29370 1.2279 2.7701 1.8724
60+ 2.5088 4434 1.9699 3505
TOTAL 9.1100 5.0800 7.9000 7.9200
5—15 1.2027 3.6501 1.0746 4.0945
20 - 35 3.6204 5.5746 3.7388 6.8248
40 — 55 4.4240 3.1755 3.7396 3.5439
60+ 3.9346 3.1198 4.4695 2.5037
TOTAL 13.1800 15.5200 13.0225 16.9669
5—~15 1.1540 3.4956 0.9897 4.7832
20135 3.2565 4.9692 4.3267 7.8935
40 — 55 3.6268 2.7238 6.1304 3.2158
60+ 3.7575 2.3003 47150 2.7130
TOTAL 11.7900 13.4889 16.1618 18.6055
5~15 0.4946 2.0082 0.4497 1.7630
20 -35 1.7829 3.3544 1.6739 3.2552
40 — 55 3.0495 2.3650 2.8124 2.1200
60+ 3.0262 1.3015 4.0440 1.2276
TOTAL 8.3532 9.0200 8.9800 8.3658
S—15 1.9605 0.4377 0.4714 1.2684
20 - 35 3.6082 1.7313 2.9307 2.5634
40 — 55 2.0591 3.0893 3.5612 2.3930
60+ 1.9122 3.2517 5.2567 1.9852
TOTAL 9.6000 8.5100 12.2200 8.2100
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Table 13. Basal area per hectare by diameter class

D8SH Establishment 5th yr remeasurement
Class D ND D ND
5§—15 9776 7983 1.1920 2.2793
20-35 3.1556 3.7072 2.2898 4.1536
40 — 55 3.9846 2.3832 3.6895 2.8240
60+ 2.3266 5586 2.9292 8763
TOTAL 10.4444 8.4473 10.1035 10.1332
5—15 .6053 2.1027 6002 2.2109
20 - 35 2.1716 3.6864 2.3217 42842
40 — 55 3.3529 2.3037 3.7239 3.1162
60+ 3.3520 3.3124 4.4206 1.9685
TOTAL 9.4819 11.4051 11.0664 11.5798
5—15§ 6572 1.5813 ,5587 9153
20-35 2.8928 3.3622 2.8043 45254
40 — 55 3.4826 2.2992 3.3487 1.8369
60+ 2.8838 9254 3.3050 1.2792
TOTAL 99184 8.1681 10.0167 8.5568
5-15 4595 1.3389 3077 5476
20 - 35 19882 2.7184 1.7342 3.0926
40 — 55 2.9761 1.8380 2.7170 2.3913
60+ 6.0616 2.7873 49950 19531
TOTAL 11.4954 8.6826 9.7540 7.9846

Table 14. Volume (m3/ha) by region

DIPTEROCARP NON-DIPTEROCARP TOTAL

Volume % Volume % Volume %
Est 114.47 68 53.55 32 168.02 100
5th 81.02 50 81.71 50 162.73 100
Est 101.20 71 42.16 29 143.36 100
Sth 99.78 68 47.64 32 147.42 100
Est 57.73 44 7203 56 129.76 100
5th 56.50 40 85.59 60 142.09 100
Est 5343 46 63.76 54 117.19 100
Sth 49.46 35 89.93 65 139.39 100
Est 95.27 66 48.47 34 143.74 100
Sth 84.24 59 58.58 41 142.82 100
Est 99.62 55 80.29 45 17991 100
Sth 130.73 57 100.10 43 230.83 100
Est 107.68 61 69.53 39 177.21 100
S5th 119.72 58 86.44 42 206.16 100
Est 109.79 55 90.54 45 200.33 100
5th 151.42 62 92.00 38 243.42 100
Est 69.67 40 102.94 60 172.61 100
5th 194.63 68 92.29 32 286.92 100
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Table 15. Volume (m3/ha) by climatic type

CLIMATIC DIPTEROCARP  NON-DIPTEROCARP TOTA
TYPE Volume % Volume % Volume %
1 Est 96.81 60 64.85 40 161.16 100
5th 98.01 52 89.49 48 187.50 100
2 Est 101.88 59 69.35 41 171.23 100
5th 135.48 60 90.40 40 225.88 100
3 Est 103.12 63 61.01 37 164.13 100
Sth 123.81 64 69.90 36 193.71 100
4 Est 128.59 64 71.87 36 200.46 100
Sth 141.06 65 76.33 35 217.39 100
Table 16. Volume per hectare by region
DBH Regonl  Region2 Reglon 3 Region 4 Region 6 Region 7 Regon8  Region10 Region 11
Closs Eet. Sth Est. 5th Eet 5th Est. Sth Est 5th Est Sth Est Sth Est Sth Est Sth
10 1088 921 605 725 28 137 184 236 647 645 706 1628 783 912 576 597 397 516
15 1323 1262 826 957 654 670 361 670 783 921 1167 1239 1025 1047 870 1013 561 668
20 1436 1008 1184 1148 1029 860 575 827 937 990 1102 1479 1063 1141 996 1072 796 936
25 1658 1331 1715 1082 1587 1449 698 978 1118 1214 1424 1991 2291 1444 1022 1066 993 1337
30 1395 1477 1170 1221 926 1266 945 1211 1105 996 1622 1875 1672 1532 1289 1292 897 nmn
35 1251 762 864 582 1240 1268 1074 1133 1328 1355 1239 1782 1141 1814 1437 1303 1125 1353
40 3987 1524 1030 961 1477 1622 1259 1843 1480 1217 1228 1657 1118 1541 1453 1959 1280 2496
45 2353 4192 766 1073 967 1339 1384 1273 1255 945 1522 1832 1041 2078 1574 1793 1281 1775
50 1214 1631 1332 1177 1645 2084 1452 1782 1447 1814 1361 1152 2113 3585 1787 1920 1308 5629
55 - 735 1146 1378 916 1355 1207 1608 833 917 1140 1581 1205 942 1760 1891 1404 19 30
60 438 - 1159 940 711 494 868 937 1002 1162 1215 1587 1163 684 1387 2483 2324 2760
65 6.59 S8 611 1508 256 233 421 411 975 716 1126 1662 1012 1367 1390 1992 1503 2933
70 — 850 1003 1035 578 794 677 335 8901 620 1770 2358 1145 1171 2176 3993 1724 2584
75 - ~ 925 958 704 638 614 695 663 770 1369 1260 949 1388 2316 1967 1669 2698
TOTAL 16802 16274 14336 14742 12976 14209 11719 13939 14374 14282 17991 23083 17721 20616 20033 24342 17262 28692
Table 17. Volume per hectare by climatic type
DBH Climatic Type 1 Climatic Type2  Climatic Type 3 Climatic Type 4
Class Est Sth Est Sth Est 5th Est Sth
10 8.80 5.61 598 7.67 6.34 6.05 3.1 1.62
15 7.78 13.18 6.84 8.23 8.38 9.87 6.40 2.36
20 17.04 10.23 8.64 11.27 11.31 11.40 8.82 9.35
25 16.74 13.50 11.05 12.92 13.90 11.87 10.55 9.59
30 12.74 13.13 11.83 12.90 7.88 13.77 10.20 10.26
35 13.23 10.27 1097 13.61 13.87 14.58 8.32 10.45
40 16.13 15.35 12.51 1595 14,70 16.62 13.50 11.40
45 20.28 23.77 12.73 1598 14.27 12.38 13.58 10.17
50 13.12 15.40 11.61 20.98 15.20 16.09 12.01 12.84
55 5.74 15.36 20.06 19.18 13.75 11.23 10.56 16.85
60 15.09 11.39 15.74 20.29 12.19 14.08 16.96 20.12
65 533 17.60 13.98 21.41 9.06 16.40 12.064 26.54
70 4.52 7.85 13.71 2395 13.55 27.27 28.38 28.79
75 4.62 14.86 15.58 21.54 9.73 12.10 4543 47.05
TOTAL 161.16 187.50 171.23 22588 16413 193.71 200.46 217.39
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Table 18. Volume per hectare by diameter class

DBH
Class

5-15
20 - 35
40 — 55
60+
TOTAL

5—-15
20 — 35
40 - 55
60+
TOTAL

5-15
20 - 35
40 — 55
60+
TOTAL

5-15
20 - 35
40 - 55
60+
TOTAL

5-15
20 - 35
40 — 55
60+

TOTAL

5—-15
2035
40 — 55
60+

TOTAL

5-15
20 - 35
40 — 55
60+

TOTAL

5—15
20 - 35
40 — 55
60+

TOTAL

5-15
20 - 35
40 — 55
60+

TOTAL

Establishment
D ND
9.1999 12.0716
39.4900 15.0725
399178 14.3473
25.8583 12.0606
114.4700 53.5500
8.7109 5.6047
34.4659 14.8613
34,5689 8.1601
23.4506 13.5386
101.20 42.1600
2.5233 6.4260
15.0001 31.9188
23.6439 25.0825
16.5629 8.6027
57.7300 72.0300
8515 4.5979
10.2026 22.7251
26.7835 26.2500
15.5933 10.1852
53.4300 63.7600
5.4742 8.8268
22.7089 22.1729
359972 14.1598
31.0891 3.3113
95.2700 48.4700
6.0072 12.7072
252072 26.6114
35.2458 17.1646
33.1643 23.8068
99.6200 80.2900
4.8719 13.2134
28.3049 25.2646
45.1245 17.7334
29.3758 13.3188
107.68 69.53
3.0248 11.4331
18.5914 28.8471
42.2431 23.5164
459337 26.7396
109.7900 90.5362
6.8337 2.7939
20.6792 17.4300
19.9948 32.7230
22.1605 49.9931

69.6700 102.9400
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Sth yr. measurement

b

8.1552
21.7028
36.8069
14.3603

81.0252

7.5715
17.5383
33.5687
41.7015

99.7800

1.1636
11.7993
30.7623
12.7796

56.5000

1.8442
9.3479
31.7509
6.5188

49.4600

4.0078
20.7385
29.9098
29.5936

84.2447

13.4263
29.1674
40.3269
47.8064

130.7300

3.5457
25.9640
45.7929
444177

119.72

3.8276
18.8773
44.3425
84.3777

151.4300

2.7595
20.7908
89.4905
81.5891

194.6299

ND

13.6819
240168
440159

81.7100

9.2476
22.7943
12.3170

3.2761

47.6400

6.9065
36.6303
332412

8.8080

85.5900

7.2057
32.1203
333122
17.2879

89.9300

11.6474
248109
19.0210

3.1023

58.5800

15.2451
42,1038
21.8849
20.8640

100.1000

16,0437
33.3467
35.3644

1.6850

86.44

122741
28.4542
31.2806
19.9878

92.0000

9.0868
27.1626
28.8436
27.1970

92.2900



Table 19. Volume per hectare by diameter class

Climatic DBH Establishment Sth yr. remeasurement
Type Class D ND D ND
1 5-15 4.8186 11.8226 5.4752 13.3215
2035 23.7732 36.1818 18.3856 28.7453
40 - S5 33.5526 21.7182 37.4791 32.4080
60+ 25.4334 4.1298 34,3310 17.3684
TOTAL 87.7780 73.8524 95.6709 91.8430
2 5—1§ 42011 8.6219 44398 11.4677
20— 35 20.1376 22.3588 20.7743 29.9317
40 — 55 37.1971 19.7004 454919 26.5889
60+ 40.3457 18,6588 64.7763 22.4038
TOTAL 101.8815 69.3399 135.4823 90.3921
3 5-15 6.1550 8.5732 5.2417 10.6736
2035 24,6596 22.8020 23.0652 28.5478
40 - 55 37.3327 20.5804 36.3819 19.9436
60+ 34,9781 9.5442 59.1215 10.7035
TOTAL 103.1254 61.4998 123.8103 69.8885
4 5-15 2.7712 6.7346 1.4774 2.2420
20 ~35 19.3191 18.5540 164771 23.1879
40 — 55 339222 15.7134 41.6120 25.6051
60+ 72.5735 36.8356 81.4910 25.0474
TOTAL 128.5860 71.8376 141.0575 76.0824

Appendix 1. Volume table equations

Region Species group Volume equation
Northern Luzon Non-dipterocarp ~ VOL (m>) = 00005109 (D?H)
Dipterocarp VOL (m3 ) = .00005203 (D2H)
Southern Luzon Non-dipterocarp VOL (m?) = 00005204 (D2H)
Dipterocarp VOL (m?) = 00005171 (D2H)
Eastern Visayas Non-dipterocarp*
Dipterocarp VOL (m>) — .00005231 (D2H)
Western Visayas Non-dipterocarp VOL (m3) — 00004874 (D2H)
Dipterocarp VOL (m3) = .00004649 (D?‘H)
Eastern Mindanao Non-dipterocarp VOL (m3) — .00004961 (D2H)
Dipterocarp VOL (m3) = 00005087 (D2H)
Central Mindanao Non-dipterocarp VOL (m3) — .00005039 (D2H)
Dipterocarp VOL(m3) = 00005019 (D2H)
Western Mindanao Non-dipterocarp VOL (m3 ) = .00004840 (D2H)
Dipterocarp VOL (m3) = 00004668 (D2H)

*No sample measurements were collected for the species group n the region.
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Appendix 2. Representative concessions used in the study

REGION
1
(a) Nocos Consolidated Timber
2
(a) North Luzon Timber Inc.
(b) FCA Timber
(c) Associated Wood Industries
(d) Luzon Loggers
(¢) North Luzon Mahogany Inc.
(f) Isabela Sierra
(g) La Villade Manila
(h) Taggat Industries, Inc.

(a)

(c)
(d)

(a)
(b)
(<)
(d)
(e)

(2
(h)
(
0)

(a)
(b)
(c)
(@

3
Zambales Timber Corporation

4

Mindoro Timberland
Dingalan Forest Product Inc.
Western Palawan Timber
Pagdanan Timber

6

Negros Investment Development Co.
Jose Fernandez Timber Company
Victonno Mapa

Phil. American Timber Company
Insular Lumber Co. of the Phil.
Negros Timber Company Inc.

Pan Oriental Logging Lumber Co.
Basay Lumber Corporation

Northern Negros Logging Corporation
Modesto Chua

8
Basey Wood Industres, Inc. ,
German B. Aranez Inc.

San Joaquin Lumber Mills Inc.
Pava Logging Corporation
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9

(a) Maco Stevedoring 2 6
(b)  Silago Timber Corporation 2 8
(¢) Looc Bay Lumber 2 10
(d) United Timber Export Company 2 2
(e)  Lauan Dev‘t. Corporation 2 5
(f)  San Jose Timber Corporation 2 14
(8) Leyté Asia Lumber Company 2 15
(h) Northern Leyte Timber Company 2 13
73
10
(a) T.H. Valderrama and Sons Inc. 3 9
(b) Talakag Timber Inc. 3 6
(c)  Anakan Lumber Company 3 9
(d) Nasipit Lumber Company 2 52
(e) Candad Almendras Enterprises 3 1
(f) P.N.Roa Enterprises 3 8
() Del Rosario and Sons Log. Ent. Inc. 2 7
(h) Sta. Ines Melale Veneer 2 21
(1)  Butuan Logs Inc. 2 4
117
11
(a) Aras—asan Timber Company 2 11
(b) Anchorage Wood Industries 2 5
(¢) Lianga Bay Lumber Company 2 4
(d) Sungao Development Corporation 2 10
(e) Davao Timber Corporation 2 13
(f)  Valderrama Lumber Corporation 2 20
(g) L.S Sarmiento Company, Inc. 2 6
(h) Bislig Lumber Company Inc. 2 10
(i) Manuel Nieto Co. Inc. 2 9
(3) B.F Cantillan Lumber Corp. 2 7
(k) Paper Industries Corp. of the Phil. 2 32
(1) Davao Stevedore Terminal Co. Inc, 2 2
{m) North Camarines Lumber Company 2 8
(n) Elias Dacudao Ent. 2 5
(o) Pahamotang Logging Entr. 2 7
(p) Aguinaldo Devt. Corp. 2 6
(@) Gonzalo Puyat & Sons Inc. 2 22
(r) Alcantara And Sons, Inc. 4 5
182
Summary by Climatic Type
Climatic Type 1 = 70 plots
2 = 409 plots
3 = 357 plots
4 = 45 plots
TOTAL 881 plots

i g

Urrarte, M T , Yirtucio, F D (1988) Giowth, Composition and Structure of Logged-over

Dipterocarp Forests, Occasional Paper No 2 (1988), College lLaguna 1-28
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Making use of the set of data gathered from research plots originally established
in Basdan in 1950 which were remeasured 1n 1954, Reyes(1958) analyzed the growth of com-
mercial dipterocarps in the area. He calculated the average peniodic annual increment 1n dia—
meter for each diameter class as follows:

Total increment of trees'in diameter class

PAl =
(no. of trees) x (no. of years between measurements)

The calculated values of PAI were adjusted afterwards through, the use of free
hand curves.The derived PAI were used to determine the diameter reached after years by
trees belonging to a particular diameter class and the number of years needed by trees in a
diameter class to reach a given.class.

On a graphing paper, the periodic annual increment was plotted using diame—
ter classes as abscissa and diameter PAI as ordinate. Smooth curves were then drawn.

Later, Canonizado (1969) developed a mathematical model for the average pe—
riodic annual increment which atlows the use of regression analysis and electronic computers
in deriving growth tables. Diameter growth projection tables were generated with the
formula later refined by Canonizado as follows:

1) Tabulation of the periodic annual growth. The actual data were fitted to either
of the following equations:

(a) Linear equation
PAl=a+a 1DBH
(b) Parabolic equation
PAI=a + a; DBH + a, DBH?
where:

PALl is the periodic annual increment

DBH is the diameter at breast height
ag, a; and aj are constants

PAI per dbh s calculated with the use of the following formula:

t (diameter increment)
(no. of trees involved) x (years elapsed after logging)

PAl =

(2) The tabulation of the years in class was:

Years in class = Diameter class interval
PAI

(3) Computation of the projected values by adding consecutively the
years in class from initial diameter class until the sum approximates
the number of years of interest.

Generally, PAI for the different regions showed some vanations. This may be
due to variations in growth of species within species group and also to some errors. In the
computation there are trees which have pulled the PAI within the diameter class (Uriarte
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1980). This development was considered a significant achievement in predicting the growth
of Philippine dipterocarps.

_ Results of the study were used not only in improving the management plans iri
Basilan but also in the preparation of management plans in other similar forest areas parti-
cularly where there are no available growth data (del Castillo 1973).

Methodology

Eight-hundred tighty-one (881) continuous forest inventory (CFI) plots estab—
lished in the logged-over areas of different working units in the different provinces and re—
measured five years after establishinent were used. These were classified according to regions
anid climatic types. All regions except Regions 5, 9 and 12 were represented. Most of the CFI
plots in Region 5 were disturbed by kaingin making and those in Regions 9 and 12 were af—
fected by the critical peace and order condition, thus, no remeasurement was done.

All the tree species found in each plot were broadly grouped as dipterocarps and
non—dipterocarps.

Diameter growth projection equations were generated based on the equation de-
rived from the functional relationships between periodic annual increment as the dependent
variable with dbh as the independent variable. All equations derived were quadratic.

Diameter growth projection tables were generated using the regression proce—
dure. The projected volume after 30, 35, 40 and 45 years were also computed.

Table 1. Periodic annual increment (PAl) equation for dipterocarps by
climatic type/region

Chimatic type Equation
1 PAL = 0 13813 + 0 03058 (DBH) — 0 00035 (DBH)Z .RZ = 0.89
2 PAI = 0 17980 + 0 02654 (DBH) — 0 00033 (DBH)2 .RZ =089
3 PAI = 0,18747 + 002276 (DBH) — 0.00029 (DBH)Z . RZ =090
4 PAI = 0 12769 + 0.02820 (DBH) — 0 00034 (DBH)2 ,RZ = 0 87
Region
1 PAI = 0 04274 + 0 03058 (DBH) — 0 00030 (DBH)Z , R2 = 0 85
2 PAI = 0.18432 + 0 02546 (DBH) — 0 00031 (DBH)2 .R% = 0 89
3 PAI = 003415 + 0 02835 (DBH) — 0 00033 (DBH)Z , RZ = 0 84
4 PAI =0 11632 + 002872 (DBH) — 0 00034 (DBH)Z , R = 0.84
6 PAI = 0.20369 + 0.02386 (DBH) — 0 00031 (DBH)Z , RZ =0 89
7 PAl = 0.17127 + 0.02382 (DBH) — 0.00031 (DBH)Z , RZ =0 86
8 PAI = 0 20318 + 0 02290 (DBH) — 0 00030 (DBH)? , R = 0.90
10 PAI = 0 24041 + 0 02311 (DBH) - 0.00031 (DBH)Z , RZ = 0.91
1 PAI = 0 24156 + 0.2352 (DBH) — 0.00029 (DBH)Z ,R% = 0 92
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Table 2. Periodic annual increment (PAI) equation for non-dipterocarps by

Chimatic type

1

2
3
4

Region

DBH

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75

- O 0O NO K WN -

-

Average

climatic type/region

Equation

PAI = 0 22527 + 0.0274 (DBH) — 0,00034 (DBH)Z , R = 0 89

PAI = 0.18204 + 0.021568 (DBH) — 0.00027 (DBH)Z , RZ = 0.90
PAI = 0 14923 + 0.02491 (DBH) — 0 00034 (DBH)Z , RZ = 0,95
PAI = 0,20424 + 0 02482 (DBH) — 0 00034 (DBH)2 , R? = 0 90

PAI = 0 26597 + 0 02717 (DBH) — 0 00037 (DBH)Z , RZ = 0 89
PAl = 0 20156 + 0 02309 (DBH) — 0 00031 (DBH)? , RZ = 0 86
PAI = 0.02243 + 0 02226 (DBH) ~ 0.00024 (DBH)?, RZ= 0 84
PAI = 0,12002 + 0 03128 (DBH) — 0.00038 (DBH)Z, R2= 0 90
PAI = 0.16314 + 0.02478 (DBH) — 0.00032 (DBH)? , R% = 0 89
PAI = 0 17815 + 0.02203 (DBH) — 0.00030 (DBH)2 , R2 = 0 91
PAI = 0 12004 + 0 02373 (DBH) — 0.00030 (DBH)Z , R% = 0 91
PAl = 0 19573 + 0 02373 (DBH) — 0.00031 (DBH)Z , R% = 089
PAI = 0 17406 + 0 02083 (DBH) — 0 00024 (DBH)2 . RZ = 0 90

Table 3. Periodic annual increment of dipterocarps by region

0.18
0.32
0.43
0.63
0.62
0.69
0.75
0.79
0.81
0.82
0.82
0.80
0.76
0.71
0.65
9.69

0.30
0.4
0.50
0.57
0.62
0.66
0.69
0.70
0.69
0.67
0.63
0.68
0.51
0.42
0.32
0.55

PERIODIC ANNUAL INCREMENT

REGION

3 4 6 7 8 10 11 Average
0.17 0.25 0.32 0.28 0.31 0.33 0.35 0.27
0.20 037 0.4 0.38 0.40 0.44 045 0.37
0.38 0.47 049 0.46 0.48 0.52 0.3 0.46
0.47 055 0.66 0.52 0.54 0.58 059 0.53
053 0.62 0.60 0.57 0,58 062 0.64 0.53
0.58 0.67 0.64 0.60 0.61 0.65 0.68 0.63
0.61 070 0.65 0.62 0.63 0.67 070 0.65
0.63 0.71 0.65 0.62 0.63 0.66 0.71 0.66
0.62 0.71 0.64 0.60 0.61 0.65 0.70 0.65
0.60 0.69 0.61 0.57 0.58 0.61 0.68 0.63
0,57 065 0.56 053 0,53 0.56 0.64 0.59
0.51 0.60 0.50 0.46 0.47 0,50 0.59 0.54
0.44 0.52 043 0.39 0.39 0.42 0.52 0.47
036 0.43 0.33 0.29 0.30 0.32 0.44 0.38
0.25 0.33 0.22 0.18 0.19 0.21 0.34 0.28
0.47 055 0.51 0.47 0.48 0,562 0.57 0.51
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Table 4. Periodic annual increment of dipterocarps by climatic type

DBH CLIMATIC TYPE
1 2 3 4 Average
5 0.28 0.30 0.29 0.28 0.28
10 0.41 0.41 0.39 038 0.40
15 0.562 0.50 0.48 0.47 0.49
20 0.61 0.58 0.53 0.55 0.57
25 0.68 0.63 0.57 0.62 0.63
0.74. 0.67 0.61 0.66 0.67
35 0.77 0.69 0.63 0.69 0.70
0.79 0.70 0.63 0.70 0.71
45 0.79 0.69 0.62 0.69 0.70
50 0.78 0.66 0.59 0.67 0.68
55 0.74 0.62 0.55 0.63 0.63
60 0.69 0.565 0.50 0.57 0.58
65 0.62 0.47 0.43 0.49 0.50
70 0.54 0.38 0.35 0.40 0.42
75 043 0.27 0.25 0.29 0.31
Average 0.63 0.54 0.49 054 0.55

Table 5. Periodic annual increment of non-dipterocarps by region

PERIODIC ANNUAL INCREMENT
DBH REGION
1 2 3 4 5 6 7 8 9 10 11 Average

5 039 031 013 027 035 028 028 0.23 031 031 0.27 0.28
10 0.50 040 0.22 039 040 038 037 033 043 040 036 0.38
15 0.59 048 030 050 045 046 044 041 053 048 043 0.46
20 066 054 037 059 049 053 050 047 061 054 049 053
25 0.71 059 043 066 052 058 054 052 068 059 054 058
30 075 062 047 071 054 062 057 056 073 062 058 061
35 0.77 063 051 074 056 0.64 058 058 076 0.64 0.60 0.64
40 076 0.63 053 0.75 057 064 059 058 077 064 0.60 0.64
45 0.74 061 054 074 057 063 056 057 076 062 0.61 0.63
50 0.70 058 053 071 056 0.60 053 0.55 074 059 059 061
55 0.64 053 052 066 054 055 048 051 0.69 054 057 056
60 056 047 049 060 052 049 042 045 0.63 048 0.53 0,51
65 0.47 039 0456 051 049 041 034 038 055 040 048 044
70 036 030 040 040 045 032 025 029 046 030 042 0.35
75 0.22 0.19 034 028 040 021 014 019 034 019 034 025

Average 8.82 048 042 057 049 049 044 044 060 049 049 050

—130—



Intended user Dipterocarps

Table 6. Periodic annual increment of non-dipterocarps by climatic type

DBH

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75

Average

Location Climatic type 1

DBH
CLASS PAl
fem)  {em)
5 0282
10 0 409
15 0618
20 0610
25 0684
30 0741
35 0780
40 0801
45 0805
50 0792
55 0761
60 073
65 0647
70 0564
75 0463
80 0345
85 0209
90 0055
95 0000
100 0000

YEARS
N
CLASS

7N
1223
965
820
73
675
641
624
621
631
657
701
3
887
1080
1454
2396
9037
999 99
999 99

Years

6 51
1217
1772
2317
2853
3378
38 95
44 02
4801
5391
5872
63 46
68 11
7269
7719
8162
8597
90 26
94 47
98 62

Years

8125
14 61
2072
26 69
3225
37N
42 96
48 04
5294
57 68
62 26
66 69
7098
7513
7915
8305
86 82
90 48

15
Years

1025
17 34
2398
3024
3613
4171
46 99
52 00
56 76
6128
65 59
6970
7361
7735
8091
84 31
87 56
9067

0.36
0.47
0.56
0.64
0.70
0.76
0.78
0.79
0.78
0.76
0.71
0.66
0.68
0.49
0.38

0.63

CLIMATIC TYPE

2 3
0.28 0.27
0.37 0.37
0.44 0.45
0.51 0.52
0.65 0.57
0.59 0.61
0.61 0.63
0.61 063
0.61 0.62
0.58 059
0.65 0.54
0.561 0.48
0.44 o4
0.37 0.31
0.28 0.21
049 0.48

Table 7. Diameter Growth Prediction Tabls

20
Years

1256
2037
27 61
34 06
4012
4574
50 97
65 85
6041
64 69
6870
7247
7602
7935
8249
8544
88 22
9083

Djameter growth function (G « 13813 + 03058 D — 00035 D2)

Growth tunction computed by Monina T Uriarte ER

DB

25
Years

1521
2372
3126
3803
4418
4974
64 85
59 55
6388
67 88
7159
7602
7821
8116
8390
86 44
8880
90 98

30
Years

1823
2735
3620
4208
4818
53 66
68 59
6307
67 14
7086
7425
7736
8020
8280
8618
87 35
8932
at 11

DIAMETER

35
Years

2163
3123
3926
4613
5214
57 44
6217
66 39
7019
7362
7671
79,80
8202
8428
86 33
88 16
8979
9123

40 4%
Years Years

25640 2047
3530 3948
4336 4745
5014 5405
5598 5967
6107 6451
6556 6873
6961 7242
7304 7567
7617 7863
7897 8105
8146 8326
8368 8520
8564 8688
8738 8833
8889 8956
9021 9059
9134 9143

{cm)
50
Yean

3376
4368
5145
5782
63,18
6775
nn
7513
78,13
807§
829]
849f
865
880
89,13
9015
9094
9182

REACH

55
Years

3817
47 84
65 33
6141
66 49
7080
74 48
77 85
80 38
8272
8473
86 43
8786
8804
89 98
9072
9125
9160
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0
Years

42 68
5188
5904
64,82
69 61
7364
77,07
79 98
8247
84,68
86 35
87 82
8903
89,98
9071
91,23
91,54
91,67

ED
65
Years

46 91
8577
62 56
6802
7263
76 30
79 47
8215
84,40
8629
87.85
89 11
80 1t
90 86
9138
9170
91,81

I N
70
Years

5110
59 47
6588
7103
7525
7877
81,70
84 16
86,20
8787
8923
90,30
9110
91 66
9200
92,13

0.32
0.42
0.60
0.56
061
0.64
0.65
0.65
0.63
0.59
053
0.46
0.37
0.26
0.13

049

75 80
Years Years

5508 6885
6296 6624
6900 7192
7384 7647
7780 8017
8107 8321
8378 8571
8602 8776
8785 89,40
8934 9071
90,51 9170
91,40 9242
9202 9288
9241 9310
9257 9310

85
Years

6238
69 31
74 66
78 92
8238
8520
87 50
89 36
9084
91 97
9281
9337
93 67
93.74

Average

90
Years

6569
7218
7ma
8121
84 44
87 06
8918
90 86
9217
93,16
9384
84 25
94 41

0.31
0.41
0.49

0.

0

56
61

0.65

0
0

0.
0.
0.

67
67
66
63
58

0.53
0.45

0.
0.

0

9%
Years

6877
7487
7959
83 34
86 36
8879
8074
9226
93 42
8425
94 80
95 07
9510

36
25

52

100
Years

7185
7737
8181
8533
8816
90 41
9219
9357
94 58
95 28
9569
9584

YEARS TO

REACH CLASS

70
cm

971
862
767
683
607
637
471
408
347
285
222
155
82

60
cm

816
707
613
630
455
386
319
256
194
132
68

50
cm

687
676
48 2
398
323
253
188
125
62



I ded user N

4
a1p

Location Climatic type |

DBH
CLASS PAl
{em}  (em}
5 0354
10 0465
15 0 560
20 0637
25 0698
30 0741
35 0768
40 0777
49 0770
50 0745
55 0704
60 0645
65 0570
70 0477
75 0368
80 0241
85 0098
S0 0000
95 0000
100 Q000

YEARS

CLASS

1413
1075
893
785
717
675
6 51
643
6 50
671
710
775
878
1048
1360
2072
51 14
999 99
999 99
999 99

Years

688
1245
17 92
2329
28 57
3376
38 87
43 88
48 81
53 66
58 43
63 12
6773
7227
7673
8113
8545
8971
93 90
98 02

10
Years

900
1515
2108
2679
3230
3761
4275
4771
52 81
57 16
6165
66 01
7023
7432
7828
8212
8585

15
Years

1139
1812
24 47

3612
4150
46 60
51 45
66 07
60 47
6467
68 68
7251
76186
79 66

86 19

Table 8 Diameter Growth Prediction Table

20
Years

1406
2135
28 05
3425
4001
4537
5037
5506
69 46
63 59
67 48
7113
74 58
1783
8089
8377
86 50

Diameter prowth tunction (G = 22527 + 0274 D — 00034 D2)
Growth function computed by Monina T Urlarte, ERDB

Intended user Dipterocarps

Location Climatic type 2

DBH
CLASS Pal
{em)  {cm)
5 0304
10 0412
15 0 504
20 0579
25 0637
30 0679
35 0704
40 0713
45 0706
50 0682
85 0641
60 0584
65 0511
70 0421
75 0314
80 0191
85 0051
90 000Q
95 0000
100 0000

Diameter growth function (G =
Growth function computed by Monina T Uriarte ERDB

YEARS
N
CLASS

16 43
1213
993
864
785
736
710
70t
708
733
780
856
979
1189
1592
26 18
9718
999 99
9989 99
989 99

Years

6 61
1217
17 62
2299
2826
3348
3855
43 56
48 49
5335
5812
6282
67 45
7200
76 48
8090
8524
89 52
9373
97 88

10
Years

843
14 65
2046
2615
3166
3697
42 11
4708
5190
56 56
6108
6545
6970
381
7781
8169
8645

15
Years

1047
1717
2350
2948
3515
4053
45 65

65 18
69 61
6384
67 89
7176
75 46
7900
8239
8563

25
Years

17 05
24 83
3181
3813
4389
4917
54 02
58 51
6265
66 50
7007
7338
76 46
7933
8199
84 47
8676

30
Years

2033
28 51
35 67
4203
4772
5286
67 52
6177
65 65
6920
7246
7544
7818
80 69
8299
8509
87 01

DIiAME

35
Years

2390
3236
3960
45 90
51 46
56 41
60 85
64 84
68 45
nn
74 66
7733
7874
81 92
83 89
85 65
87 22

40
Years

”n
36 31
43 51
49 69
65 Q7
§9 80
6399
6772
7108
7402
76 68
7906
8117
83 05
8470
86 16
8742

TER {(cm)

45
Years

3170
40 30
47 37
53 36
68 61
63 00
66 94
7040
7346
76 16
7854
80 64
8248
84 07
85 45
86 62
87 59

50
Years

3579
44 26
5113
56 88
6178
66 02
69 68
7290
7569
7814
8026
8210
8367
8501
8612
8703
8775

Table 9 Diameter Growth Prediction Teble

20
Years

1275
2002
272
3293
3870
4409
49 14
53 86
5831
6249
66 42
7013
7364
76 94
8006
830t
8579

1798 + 02654 D — 00033 D2)

Years

1631
2310
301t
3647
4227
47 61
6252
57 06
6127
6518
68 82
7220
7635
7829
8102
83 67
8594

30
Years

1814
2638
3361
4004
45 82
5104
5578
6011
64 07
6770
7104
74 11
76 92
7951
8189
8407
86 07

DIAMETER

35
Years

2124
2983
3719
4362
4929
5435
68 00
6299
66 69
7005
7309
7586
7836
8063
8268
8463
86 18

40
Years

24 69
3341
40 80
47 14
62 67
67 64
6185
6570
6914
7223
74 99
77 46
79868
8165
83 40
84 94
8629

45
Years

28 14
3707
44 39
50 59
55 92
60 57
64 64
68 24
7143
7426
7674
7895
8088
82 58
84 05
85 31
86 38

{em
50
Years

3185
4074
4792
63 91
5903
6344
6727
7062
7385
7612
78 36
8031
8193
8343
8465
85 66
86 47

R E
56
Years

3990
48 13
64 74
6023
64 87
68 84
7226
%21
7776
7996
8184
8343
8477
8587
8674
87 42
87 90

ACH
60
Years

43 95
5187
68 19
63 40
87717
7149
74 66
77 37
7968
8164
8329
8466
8578
86 66
8732
8777
88 04

ED
65
Years

47 90
5545
6146
6638
7048
7385
76 88
7936
8145
8320
84 64
85 80
8671
8738
8784
8810
8816

REACHED

56
Years

3563
4437
5134
57 11
6198
66 14
6973
1284
15563
1786
7986
8167
8302
8422
8520
8597
86 65

—132—

60
Years

3944
47 93
54 64
60 15
6476
68 69
7204
749
7737
78 47
8124
8273
8396
84 95
8571
86 27
86 63

65
Years

43 19
5137
5779
63 03
67 39
707
7419
76 84
7908
80 96
8253
83 81
84 83
8562
8618
86 53
8670

IN
70
Years

5169
58 86
64 64
6918
7303
7625
7895
8122
8310
8464
85 89
86 85
8757
88 06
8833
88 40

N
70
Years

46 85
54 66
6078
6575
69 86
7331
7620
7863
8067
8235
8372
84 81
8564
86 24
86 61
8678

75
Years

55 30
6207
67 43
7180
7540
7839
8088
8294
84 63
8598
8704
8783
8837
88 68
8878

75
Years

5038
57 81
63 61
68 31
7218
7540
7808
8031
82 15
83 65
84 83
8574
86 40
86 82
87 02

80
Years

5871
65 10
7015
7425
77 61
80,39
82,68
84 55
8605
8723
88 11
8873
89 11
8926

80
Years

5374
6079
66 28
7072
7435
7735
7984
8188
8363
8485
85 87
86 61
8710
87 35
8739

85
Years

6192
67 94
7269
76 54
7968
8225
84 35
86 04
8737
8839
8911
89 68
8980

Years

56 94

68 80
7298
76 39
7918
8148
8334
84 82
8598
8683
87 41
8775
87 85

90
Years

6493
7059
7507
7868
8161
8399
8591
87 43
88 61
8947
9004
90 36
8044

90
Years

69 96
66 26
7116
7510
7829
8090
8301
8470
86 03
87 03
8773
8817
88 36

95
Years

6775
1308
7729
8068
8341
8561
8737
8873
8976
90 47
90 91
8110

95
Years

62 80
6874
7338
7709
8008
8251
8445
8598
8716
a8 01
88 67
88 87
8893

100
Years

7039
7541
7937
8255
85 10
8713
8873
89 95

9142
9173
9178

100
Years

65 47
7108
7546
78 95
8176
84 01
85 80
87 18
8821
88 93
8936
89 54

YEARS TO

REACH CLASS

70
cm

892
889
797
s
641
57 1
506

379
316
249
176

95

60
cm

820
ni7
627

472
403
337
273
208
143

74

YEARS TO
REACH CLASS

70
cm

1093
977
878
785
703
62.7
556

418
349
276
197
107

60

cm

901
787
687
698
516
440
368
298
228
187

81

50
cm

677
675
485
404
330
261
195
130

66

50
cm

7456
630
530

360
286
213
142

72



1,

ded user

N

d

Locstion Clumatic type 2

DBH

CLASS PaAl

{em)  {em)

] 01283

10 03N
15 0445
20 0 506
i) 0553
30 0586
35 0607
40 0613
45 0606
50 0586
55 0552
60 0505
65 0444
70 0370
75 01282
80 0180
85 0066
90 0000
g5 0000

100 0 000

YEARS
IN
CLASS

1766
1348
1124
989
905

824
815
825
863
905
990
1126
1353
1774
7
7623
999 99
999 99
999 99

5
Years

649
193
17 30
2260
27 82
3297
38 05
43 06
48 01
5289
65770
62 46
6715
nn
76 34
8086
8531
88N
84 05
98 33

10
Years

812
1402
1975
2632
3073
3599
41 11
46 10
5095
65 68
6028
6477
6914
73 41
7757
8163
8568

Table 10. Drameter Growth Prediction Table

15
Years

991
1627
2234
2815
3372
3905
4417
48 09
6381
68 36
6273
66 84
7100
7491
78 69
8232
86583

20
Years

1188
18 69
2608
3109
3676
4212
4718
62 00
66 57
6091
6505
6898
7273
76 30
371
8295
86 05

Diameter rowth function (G = 18204 + 02188 D — 00027 D2)
Growth function computed by Monioa T Urarte, ERDB

Intended user Dipterocarps
Location Clmatic type 3

D8H

CLASS PAl

em)  (em)

5 0294

10 0386
15 0464
20 0527
25 0575
30 0608
35 0629
40 0634
45 0624
50 0600
65 0562
60 0509
65 0442
70 0360
75 0263
80 01862
85 0027
90 0000
95 0000

100 0000

YEARS
IN
CLASS

1701
1295
1078
949
869
821
795
789
801
833
830
982
1132
1390
1960
3284
186 43
999 99
999 99
999 99

5
Years

6 55
120t
17 40
2n
2793
3308
3816
4316
48 09
52 95
6774
6247
67 13
7M72
76 25
8072
8513

Years

825
1420
1996
2665
30 96
3622
4133
4629
5111
5579
6035
6478
6909
7329
77 38
8136
8524

25
Years

1403
2126
2793
34 09
3982
4516
50 16
64 83
59 22
6335
6723
7088
74,33
7758
8064
8363
86 25

30
Years

16 37
2399
3088
3718
4289
4817
5304
57 66
6175
65 65
6928
72 66
7581
7875
8150
8405
86 44

DIAMETER (em)

35
Years

1889
2686
3391
4022
45 93
5111
55 84
60 17
64 16
67 82
7120
7431
7719
7984
8228
84 53
86 60

40
Years

2161
2984
3699
4329
48 92
§3 97
68 63
6267
66 44
69 87
7300
7586
847
8084
83 01
84 98
8676

45
Years

24 48
3290
4008
46 33
6184
5673
6111
65 04
68 69
7179
7468
7730
7965
8177
8368
8538
86 90

50
Years

27 50
3602
4317
49 32
54 67
6939
6367
67 30
7062
73.60
7626
78 64
8076
82,64
84 30
8576
8703

Table 11, Diameter Growth Prediction Table

186
Years

1014
16 56
2268
28 61
3407
3939
4448
4935
54 02
58 50
62 81
66 94
7091
7473
7840
8194
8534

Years

1221
1911
2554
3157
3723
4255
47 58
5233
56 82
6108
6612
68 95
7259
76 04
7933
8245
85 42

Diameter growth functfon (G = 18747 + 02276 D— 06029 D2)
Growth functlon computed by Monina T Urarte ERDB

25
years

14 49
2182
28 53
3469
4040
4569
50 61
56 20
§9 50
63 62
67 28
7082
7413
7725
8017
8292
85 60

30
Years

1697
24 69
31 61
3787
43 56
4877
63 65
57 96
6204
6581
69 31
7265
75 56
7835
8094
8335
8557

DIAMETER

35
Years

19 66
21
3477
4105
46 68
5176
56 38
60 59
64 44
67 96
7119
7416
76 87
7937
8165
8374
85 64

40
Years

2254
3083
3796
44 20
4973
54 66
5908
6309
6671
69 98
7295
7565
7809
80 30
82 30
84 09
8570

45
Years

2559
3403
4116
4731
5270
57 45
6168
65 45
6884
7187
7459
7703
7922
8116
8289
84 42
8570

{cm)
50
Years

2877
3727
4433
50 35
55 66
60 12
6413
G7 68
7084
7364
7612
78 32,
8026
8196
8344
8472
85 80

RE
55
Years

3063
3916
4622
6222
s741
6193
6591
6943
7254
7529
7774
7989
g1.78
8344
8488
86 11
8718

R E
55
Years

3206
4062
47 45
5329
5830
62 65
66 45
6979
727N
7529
1754
7961
8122
8270
8385
84 99
8585

—133—

ACHED

60
Years

3383
4229
4921
55 04
6003
64 36
6813
7144
7434
76 83
7912
8106
8274
8419
8541
86 43
8726

65
Years

3707
45 39
5213
6776
62 54
66 67
7023
7334
76 04
7838
80 41
8215
83 64
8488
85 91
8673
87 36

ACHED

60
Years

3539
4373
50 48
56 13
6093
65 06
68 65
7176
74 47
76 83
78 87
8063
8212
8338
8442
85 25
8589

65
Years

3873
46 88
63 42
58 84
6343
67 35
0N
7362
7612
78 27
80 11
8166
82 96
8402
84 86
8549
8593

I'N
70
Years

40 30
48 42
54 94
6036
64 94
68 86
7222
7513
7763
7978
8162
83 18
84 47
8554
8638
8701
87 46

I N
70
Years

4205
49 94
56 24
6143
6580
69 50
7266
7536
7767
7962
8127
8263
8374
84 61
85 26
8571
8597

75
Years

4349
5136
67 66
6285
6722
7093
74 10
7682
7913
8110
8276
8414
8526
86 14
86 81
87128
8755

75
Years

45 29
5290
58 94
63 90
68 04
7154
74 50
7700
7912
80 89
8235
8354
84 47
86 16
8564
8592
86 00

80
Years

46 61
5421
6025
6523
6938
7290
7588
78 41
80 55
8234
8383
8504
8599
8671
8722
87 52
87 63

80
Years

48 44
6574
6152
66 24
7017
7346
7622
78 64
8048
8208
8337

8515
85,68
86 00
86 11

85
Years

49 65
56 94
6274
67 49
1144
7476
17 8%
7991
8188
83 51

8588
86 68
8725
8760
8775

Years

6147
58 45
6397
68 46
7217
7526
7785
7999
8176
8319
8432
8592
8579
8617
8633

Years

52 67
69 56
65 11
69 63
7338
76 52
7914
8132
8313
84 60
8578
86 68
8733
8715
8796
8797

80
Years

64 38
6104
66 29
7055
7406
76 97
7937
8135
8296
84 23
8521
8592
86 39
86 62
86 64

95 100
Years Years

5538 5807

YEARS TO
REACH CLASS

70 60 50
em cm  om

1258 1037 856

6207 6445 1127 909 727
6736 6950 1012 795 613

7167 7360
7522 76 97
7818 7975
8063 8204
8266 8392
8431 8543
8564 8662
86 67 87 51
8743 8814
8794 8852
8823 8868
88 30

95 100
Years Years

5715 8979
6349 6582
6849 7057
7254 7441
1585 7754
78 58 8009
8082 8217
8263 8384
8409 8515
8622 8614
8605 8685
8662 8728
8695 8748
87 08

909 693 512
816 539 418
727 512 331
644 428 247
5864 347 166
484 265 84
403 182
318 94

226

123

YEARS TO

REACH CLASS
70 &0 50
em  cm om

1224 1004 826
1097 880 701
986 770 592
887 672 494
796 582 404
712 438 320
632 417 240
556 339 161
479 260 81
400 179
318 93
228

124



I ded user Non-dip
Location Clhimati type 3

D8H
CLASS PAl
{em}  {cm)
5 0 266
10 0366
15 0451
20 08519
Y Q572
30 0609
35 0629
40 0634
45 0622
50 0595
55 0551
60 0492
65 6416
70 0325
75 0217
80 0094
85 0000
90 0000
95 Q000
100 0000

YEARS
IN
CLASS

1881
1365
1109
963
874
822
795
789
804
841
907
1017
120t
1539
2299
6317
999 99
999 99
998 99
999 99

Years

640
1192
1734
2267
2792
3308
3816
4316
4808
5292
5768
6238
67 00
7155
7603
80 44

Years

797
1402
19 86
2549
3095
36 22
4133
46 27
5106
6571
6022
6459
68 83
72.95
76 95
8083

Table 12 Dwameter Growth Prediction Table

15
Years

972
16 31
2254
28 44
3405
3939
44 47
4932

68 36
6259
6664
7051
7422
77177
8118

20

Years

1167
1879
2538
3150
I
4255
47 56
6227
56 70
60 87
64 81
68 53
7205
7537
78 51
8149

25
Years

1383
21 46
28 35
3463
4038
45 68
50 67
6510
69 31
6323
66 88
7028
7345
76 42
7918
8176

Diameter growth function (G = 14923 + 02491 D — 00032 D2)
Growth function computed by Monlna T Urlarte ERDB

Intended user Dipterocarps
Location Climatic type 4

DB8H

CLASS PAl

tem)  {em)

5 0260

10 0376
15 0474
20 0556
25 0620
30 0668
35 0688
40 0712
45 0708
50 0688
85 0650
60 0596
65 0524
70 0436
75 0330
80 0208
85 0068
90 0000
95 0000

100 0000

YEARS
N 5
CLASS Years
19 22 639
1331 1198
1054 1748
900 2288
806 2818
749 3340
716 3852
703 4356
706 48861
727 5338
769 5817
839 6288
954 67952
1148 7208
1514 7656
2407 8097
7332 8532
999 89
999 99
999 99

Years

796
1418
2018
26 95
3152
36 89
4208
47 10
51 94

6117
65 57
6983
73 96
7796
8183
8559

DIAMETER

30 35
Years Years

1623 1885
243t 2731
3144 3460
3780 4098
4354 4665
4874 5171
5348 5626
5781 6038
6178 6411
6544 6750
6880 7058
7190 7339
7475 7593
7737 718285
7979 8035
82.01 8224

40
Years

2169
3044
3780
4414
4968
54 67
5892
6281
6630
69 42
7224
7476
7702
7905
8085
8245

45
Years

2473
3365
4100
4723
52 61
57 31
6145
6510
68 34
naa2
371
76 03
7803
7978
81 3
8264

50
Years

27 93
369
44 17
60 2§
65 44
69 92
6383
6725
7028
7289
7619
7721
7896
8046
8174
8281

Table 13 Diameter Growth Prediction Table

16
Years

975
16 62
2309
2920
3497
40 44
4563
5056
5526
5973
63 99
68 06
7195
7566
7920
8259
8584

20
Years

1178
1931
2622
3259
3850
44 00
4813
6393
58 43
6266
66 63
7036
7388
772
8033
8327
86 05

Diameter growth function (G = 12769 + 0282 D — 00034 D2)
Growth function computed by Monina T Urarte ERDB

25
Years

14 08
2224
2953
3610
4207
47 53
52,55
67 17
6145
65 40
69 07
7248
7565
78 60
8134
8388
86 24

DI A

30 35
Years Years

1669 1960
2541 2878
3298 3654
3966 4324
4562 4913
5099 5434
5584 5900
6026 6318
6429 6695
6797 7036
7134 7344
7443 7623
11271 1815
7987 8102
8226 8308
8443 84 92
86 41 8667

MET
40
Years

2280
3232
4015
46 80
5254
57 66
6200
6594
69 45
7258
7538
77 87
80 10
8208
8383
85 37
8671

ER
45
Years

2627
3597
4377
5028
55 83
6064
64 83
68 52
7177
74 64
7716
7939
8134
8304
84 52
8577
86 83

{em)
50
Years

2995
3967
47 34
63 65
58 98
63 85
67 50
7094
7393
76 54
7882
8079
8248
8393
8514
86 15
86 95

55
Years

3126
4016
47 28
6316
68 14
62 40
5208
6927
7204
74 44
76 52
78 30
798t
8109
8213
8297

R E
55
Years

3377
43 36
5081
56 89
61 98
66 30
7000
7319
7594
7831
8034
8208
8383
8474
8572
86 49
8705

—134—

REACHED

60
Years

34 62
4339
6029
56 95
6070
64 74
6819
7116
YEXA
7589
1774
7931
8061
8166
8250
8312

65
Years

38 0t
46 54
63 20
58 62
63 14
66 95
7018
7293
7526
7724
7889
8026
8135
8220
8283
8326

ACHED

60
Years

37 66
46 98
54 17
5998
64 81
68 88
7234
7529
77 81
79 95
8176
83 27
84 50
85 49
86 26
86 80
87 15

65
Years

4152
50 50
57 38
6292
67 48
7130
74 53
7725
7955
8147
8307
84 37
85 40
86 19
8674
8709
87 24

70
Years

4136
49 59
65 98
6116
6544
69 02
7204
74 59
7672
7850
7995
8112
8203
8270
8315
8338

I'N
70
Years

45 31
63 89
6044
65 69
69 99
7357
76 57
7907
8116
8288
8428
85 39
8623
86 83
87 20
87 36

I N
75
Years

44 63
5253
6864
63 56
67 61
7098
7379
7614
7808
1967
80 95
8194
8267
83 16
8344
83 50

75
Years

48 97
67 12
6333
6829
7235
7569
7847
8077
8267
84 20
8541
8634
87 00
87 42
87 62

80
Years

47 80
66 33
6116
6583
69 66
7282
7543
7769
79 36
8077
8188
8270
8327
8360
8371

80
Years

62 48
60 18
66 06
7074
74 55
77 68
8025
8236
84 07
85 42
86 46
8722
8772
87 98
88 01

85
Years

50 83
58 01
6355
6798
7158
7454
7697
7896
8055
8180
8275
8341
8383
8400

85
Years

55 80
6307
68 63
7304
76 62
7954
8192

85 37
86 56
87 44
8804
88 39
88 49

Yeats

5373
60 55
65 80
7000
7340
76 17
78 42
8024
81 67
8277

84 08
84 35
84 38

90
Years

58 94
6679
7104
7620
78 55
8127
83 47
8623
86 60
8763
88 36
88 81
8901

95
Years

56 48
62 95
67 93
7190
7510
77 69
7978
8144
8272
8367
8432
8471
8484

95
Years

6189
68 36
7330
7722
8037
82 90
8493
86 52
8774
8863
8921
8953
8959

100
Years

59 09
66 22
66 95
7370
%7
7913
8108
82567
8371
8452
8504
8530
85 30

100
Years

64 66
7075
7542
7912
8207
8442
86 29
8773
88 81
89 56
9002
9020

YEARS TO
REACH CLASS

70
cm

1248
1116
1001
200
808
728
645
569
493
418
333
242
134

60
cm

1018
889
777
677
588
502
421
342
264
182
96

YEARS TO
REACH CLASS

70
cm

1107
984
878
784
700
623
560
480
412
342
270
192
104

60
cm

918
799
693
600
517
439
366
296
226
154

60
cm

836
707
696
496
408
321
240
161
82

50
cm

764
643
538
446

363
286
213

142



Intended user Non-dipterocarps
Location Climatic type 4

Table 14 Diameter Growth Prediction Table

DBH YEARS
CLASS PAl N 5 10 15
{cm} {em} CLASS  VYears Years Years
5 0320 1563 669 857 1065
10 0418 1195 1219 1457 1716
15 0500 1000 1759 2036 2329
20 0565 88 2290 2594 29,08
25 0612 817 2812 3132 3459
30 0643 778 3324 3652 3980
35 9656 762 3828 4155 4476
40 0653 766 4324 4641 4947
45 0633 79 4811 5111 6396
50 08595 840 5290 5566 5825
55 0541 924 5762 6006 62.33
60 0469 1065 6265 6433 6623
65 0381 1312 6682 6846 6995
70 0276 1814 7130 7247 7351
75 0153 3263 7572 7635 7692
80 0014 36127 8006 8012 8017
85 0000 99999
90 0000 999 99
95 0000 989,99
100 0000 99999

20
Years

1296
1994
26 37
3233
3788
4305
47 88
6242
56 67
6067
6443
67 97
7131
7445
7742
8021

Dismeter prowth tunction (G = 20424 + 02482 D — 00034 D2)
Growth function computed by Monins T Udarte, ERDB

Intended user Dipterocarps
Location Chmatic type 1

DEH
CLASS PAI
{cm} {em)
[ 0188
10 0319
15 0434
20 0534
25 0620
30 0690
35 0746
40 0786
45 0811
50 0822
55 0817
60 0798
65 0763
70 0713
75 0649
80 0569
85 0475
90 0365
95 0240

100 0 101

YEARS

IN

5

CLASS Years

2658
1670
1152
936
807
724
671
636
616
608
612
627
655
70
771
879
10 54
1370
2080

601
170
1729
2280
2822
3366
38 81
4399
4908
54 11
69 05
6393
6873
73 46
7813
8272
8726
9172
9613

10
Years

718
1362
1984
2585
3167
37N
4277
48 06
5319
5817
6301
6771
7227
76 71
8102
8521
8929
9326
97 12

49 63100 4710088

Table 15

15
Years

863
1580
2266
2917
3534
4122
46 82
6217
57 27
62 16
6683
7131
75 61
7373
8368
8748
91 12
94 63
98 00

20
Years

1012
1827
2577
3273
39 20
45 26
5093
66 26
6128
66 01
7049
7472
7873
8252
86 12
89 54
9278
9586
98 78

25
Years

16 49
2289
2956
36 62
4115
46 22
5090
65 22
59 22
62 92
66 37
69 57
7254
7530
7787
8025

DIAMET

30
Years

1826
260t
3283
38 91
44 36
4930
5378
57 87
6160
65 02
68 15
7103
7366
7607
7827
8029

35
Years

2123
2925
3614
4217
47 50
52 26
66 62
60 36
6383
66 97
69 80
7237
7468
7677
78 64
8032

Years Yean

2440 27T
3256 3591
3944 4270
4536 4846
5053 5343
5508 5776
6911 6155
62,70 6489
6691 6784
6877 7044
7132 7272
7359 7472
7562 76 47
7740 7799
7898 7928
8035 8037

ER

N
3925
4589
51 45
56 20
60 29
6384
6694
6963
7198
7401
7577
7726
78 62
79 56
80,40

{em) R
50
Yeany

55

DIAMETER GROWTH PREDICTION TABLE

25
Years

1199
2105
2917
36 51
4321
49 36
6508
50 29
6517
69 74
7391
77 92
8163
85 10
88 36
9142
9428
96 96
99 48

10124 1015510184

Cnameter growth function (0= 04274 + 03058 D= 003 D2) = 003
Growth funetion computed by Monina T Urlarte ERDB

30
Years

1419
2418
3284
4048
4731
5398
59 09
64 21
68 91
78 28
7728
8091
8433
87 49
90 42
9313
95 64
97 96

35
Years

1679
2765
3674
44 58
51486
5758
6304
67 99
7248
76 56
8029
8370
86 82
89 68
9229
94 69
96 87
98 86

1001110068
10208102 32

D2)

DIAMETER (cm)

40
Yearts

1982
3144
40 84
48 75
65 58
6156
56 87
7160
7585
79 69
8315
86 29
8313
9170
94 02
96 11
98 00

45
Years

2333
36 52
45 06
5293
59 63
65 44
7053
7503
7904
8262
8582
88 69
9126
9355
95 60
92 42
99 09

99 69100 43
101 19101 66
10252102 71

50
Years

2729
3980
49 32
56 06
6367
69 18
7401
78 27
8203
85 35
88 30
90 91
9322
95 28
97 09
98 60
99 97
101 12
10209
102 88

~135-

Years

34 56
42.54
48 97
54 30
58 82
6267
6599
68 84
7130
7341
7% 21
7673
7799
7901
7982
80 42

EAC

HED
65

Years Years

3799 4136
4674 4883
6193 5476
67 02 5959
6129 6362
64 91 67 0t
87 99 6987
7062 7228
7285 7430
7474 7597
7632 7734
7761 7844
7866 7928
7946 7988
8005 8027
8044 8046

REACHED

55
Years

3166
4421
5357
5110
67 37
7270
73
8181
8482
8790
9050
9297
95 84
96 84
9889

60
Years

36 31
48 65
5775
54 99
7099
76 06
80 41
84 17
87 43
90 27
3274
94 88
96 72
98 30
99 63

997210073
100 83101 63
10175102 33
102 4810284
10306103 18

I N
70
Years

44 64
5179
6743
6202
65 81
68 98
7162
7382
7564
7712
78 30
7920
7985
8027
80 47
8048

IN

65
Years

4113
5308
6179
68 72
74 43
7923
8333
86 84
89 87
9248
9473
96 65
98 28

75
Years

47 80
64 61
59 97
64 30
67 87
7082
7328
7526
76 89
7819
7918
7991
8039
8063
80 66

70
Years

4597
57 34
65 67
7227
77 68
8222
86 06
89 34
92 14
94 54
96 58
98 30
9973

99 65 100 80
10077 101 83
101 67 10254
102 36 103 04
102 8610335
103 17103 48

10331

80
Years

50 81
57 29
62 36
66 45
69 80
7254
7479
76 61
78 06
7818
80 01
80 67
80 88
8097

75
Years

5072
6146
69 37
75863
8074
8501
88 62
9167
9426
96 46
98 30
99 90
10107
102 06
102 81
103 3%
10367
10381

85
Years

63 67
59 81
64 62
68 47
7161
7415
1622
7787
7915
80 11
8078
8119
8135

80
Years

55 30
65 40
7288
7879
8362
8764
1o
9385
96 24
9824
99 90
101 26
102 32
103 14
10379
104 10
104 26

Years Years

6638 6894
6220 6444
6674 6873
7037 7215
7330 7489
7567 7708
7756 7882
7804 8015
8017 8113
8098 8180
8151 8218

8177 8231

8178

85
Years

59 67
69 13
7618
8176
86 32
2009
9325
9589
98 09
99 91
10135
102 58
103 49
10415
104 58
104 78
10481

90
Years

6379
7264
7929
84 56
88 85
92 40
9534
9779

Years

6135
66 55
7061
7383
76 39
78 42
7999
8118
8203
8256
8282

YEARS TO
REACH CLASS
100 70

cm

1210
108 ¢
983
890
805
727
654
582
511
437
356

60
cm

264
152

95
Years

67 66
7594
8221
8718
9122
94 55
97 30
99 67

998110143
10146 102 92
10279104 08
10381104 97
104 67 105 59
105 05 106 97
10537 106 12

105 45

100
Years

7128
7904
8494
8963
9345
96 7
99 14
10124
102 94
104 28
105 31
106 06
106 54
106 79
106 81

50
cm

972 7886
854 669
751
658 4765
574 391
494 312
418 238
343 159
26 81
186

99

567

YEARS TO

REACH CLASS
706 60 50
cm  em  cm

982 854 742
862 732 615
759 628 508
668 536 415
586 455 332
512 380 258
443 311 189
378 246 124
315 184 61
254 123
193 62
132

68



1 4

d user N

4
ap

Locauon Repon i

D8H
CLASS PAt
{em)  {em)
) 0333
10 0501
15 0590
20 0661
25 0714
30 0.748
35 0764
40 0761
45 0739
50 0699
55 0641
60 0564
65 0469
70 0355
7% 0222
80 0072
85 0000
90 0000
95 0000
100 0000

YEARS
N

CLASS

1274
999
847
756
700
668
655
657
676
716
780
886

1067

14 09

2247

69 86

999 99
999 99
999 99
989 99

Years

708
1263
1807
2341

10

Years

942
15 51
2136
26 99
3239
3760
42,61
47 45
5211
56 62
6096
6516
6922
7315
76 94
8062

Table 16, Diameter Growth Prediction Table

15

Years

1204
1865
2488
3070
36 2t
a1 4
4633
5099
55 41
69 61
6361
67 40
7102
74 46
7774
80 86

‘20
Years

1494
2204
28 63
34 50
4003
4515
49 91
64 36
58 51

Years

18 14
2563
3231
3833
43 80
4878
63 35
57 54
6140

6239 6496
6603 6825

69 44
7263
7563
78 44

7128
7409
76 68
7907

8108 8127

Diumeter growth function (G = 26597 + 02717 D — 00037 D2)
Growth function ¢computed by Monina T Urarte, ERDB

Intended user Noa-dipterocarps
Location Region 2

p8H YEARS
CLASS PAl IN 5
{em} {em} CLASS Years
§ 03039 1617 663
10 0401 1245 1209
15 0478 1046 1747
20 0539 927 2277
25 0686 855 2798
30 0615 813 3311
35 0630 794 3816
40 0620 795 4313
45 0613 816 4802
50 06581 860 5284
55 0534 937 5759
60 0471 1062 6227
65 0393 1273 6688
70 0299 1673 7142
75 019 2638 7589
80 0065 7721 8030
85 0000 99999
%0 0000 99999
95 0000 99999
100 0000 99999

10
Yaars

842
1436
2011
25 66
3104
3625
4130
46 20
50.95
65 66
6003
64 38
68 60
2n
76 69
80 57

30

Years

21 60
2938
3615
4214
47 47
5227
56 60
6052

67 32
7027
7290
75 40
7762
7963
8145

DIAMETER

5 40

Years Years

2530 2917
3323 3712
3989 4377
4586 4946
5101 5439
6558 5871
6965 6251
6325 6587
66 66 6885
6949 7148
7212 71381
7448 7586
7658 7766
7846 7523
8013 8058
8160 8174

45
Years

013
40 98
47 45
6291
67 59
6164
6517
68 26
7095
7331
7535
1712
7864
7992
8099
8186

{cm}
50
Years

3711
4476
5089
66 18
60 60
64 38
67 56
70 46
7290
7498
7677
7828
7953
80 56
8137
8197

Table 17. Diameter Growth Prediction Table

15
Yeacs

1040
1681
2289
2867
3417
3941
44 41
4919
5376
5813
62 32
66 33
7018
7387
77 41
8081

20
Years

12568
1944
26 81
3176
3732
4254
47 45
6208
66 44
60 66
6445
68 13
7162
7493
7806
8102

Diameter growth functioa (G = 20166 + 02309 D — 00031 D2)
Growth function computed by Monina T Urlarte ERDB

25
Years

1498
28
2885
3490
40438
4563
50 40
54 84
58 98
62 83
66 43
69 80
7294
7589
7864
8121

DIAMETER

30
Years

1755
2517
3196
3807
43 80
48 64
$325
5748
6137

35 40
Years Years

2034 2330
2824 3139
3513 3831
4122 4433
4666 49863

6165 5435

6597 5856
6998 6234
6363 6574

6496 6695 6881

6827
7133
74,16
7676
7917
8139

6998 7157
7275 7406
7527 7629
1786 7830
7965 8009

8154 9169

45
Years

26 42
34 60
4147
47 37
52 51
57 02
6101
64 56
6772
7053
7304
7526
7724
7897
80 50
81 82

(cm)
S0
Years

29 04
3782
44 69
5032
55 26
59 57
63 33
66 65
69 57
7214
74 40
76 38
78 11
79 60
8087
8194

R E
5%
Years

41 04
48 41
54 35
6927
6342
66 94
69 94
7280
7468
76 53
807
7933
80 35
8113
817N
8208

ACHED

60
Years

44 88
51 90
57 63
6217
66 05
69 31
7207
7439
7633
77 95
7926
80 30
91 10
8167
8202
8217

65
Years

48 53
55 21
60 53
64 88
68 50
7151
74 03
76 13
77 86
7826
8036
8120
8179
82,15
823t

REACHED

55
Years

3293
4102
47 62
5316
$7 89
6198
66 62
68 61
7130
7364
7567
77 42
78 91
8017
8121
8205

—136—

60
Years

36 24
44 18
60 66
65 89
©0 40
6425
67 68
70 44
7291
7504
76 85
7838
79 66
8070
81563
8215

65
Years

3953
4722
53 39
68 48
6277
66 40
69 51
72186
7442
7634
77 95
7928
8036
8119
8182
8224

1N
70
Years

5/’2 02
98 32
63 34
67 41
7078
7366
7586
7774
7927
80 47
8138
8202
8243
8260

tN
70
Years

4275
6018
56 09
6095
6501
68 43
7132
1377
7583
7765
7897
8011
8100
8165
8209
8233

75
Years

55 31
6125
6596
6977
7290
7546
7755
7924
8057
8159
8232
8279
8302
8302

5
Years

45 89
6301
68 67
63 28
6712
7033
7302
7528
7715
78 69
7993
80 89
81 60
8208
8235
8241

80
Years

58 40
63 99
68 41
7197
74 87
7723
7912
8063
8178
8263
8319
&3 49
83 656

80
Years

48 91
5572
6111
66 49
69 11
7212
74 62
76 69
7839
7975
8082
8162
8216
8248
8269

85 90 95

Years

6130
66 55
7069
7402
7671
887
6850
8192
8291

8359

8415

85
Years

51 81
58 30
6343
67 58
7099
7380
76 12
7802
79565
8075
81 66
8230
82 69
8286

Years

64 00
68 94
7283
7593
78 42
80 40
8195
8312
83 95
84 49
8476
8477

80
Years

54 67
6075
6562
69 55
1276
7539
7753
7926
8063
8168
8244
8293
8318
8321

Years

66 53
FARYS
7481
mnn
8002
8183
8322
84 24
84 98
8533
8546

95
Years

57 20
6307
67 69
7140
74 42
7688
7886
80 44
8166
82 56
8318
8363
8365

100
Years

68 89
7325
76 67
7938
81 51
8316
84 40
8528
8584
86 11
8612

100
Years

5968
66 26
6964
7315
7698
7828
801t
8164
8262
8339
8387
84 10

YEARS TO

REACH CLASS
70 80 50

cm

cm

827
728
641
562
480
422
356
291
226
157

83

YEARS YO
REACH CLASS
70 60

tm

om

1244 1007

1119
1010
912
823
741
663
58 8
512
434
351
256
144

884
777
680
592
609
429
350
271
188

99

om

671
572
486
408

267
20,1
136

69

50
cm

819
697
590
494
406
323
243
164

84



Intended user Dipterocarps
Location Region 2

DBH
CLASS PA{
{mc) {cm}
5 0304
10 0408
15 0496
20 0570
25 0627
30 0669
35 0696
40 0707
45 0702
50 0682
§5 0647
60 0596
65 0529
70 0448
75 0350
80 0237
85 0109
90 0003
95 0000
100 0000

YEARS
IN
CLASS

16 45
1226
1007
878
797
147
718
707
712
73
773
839
944
RER Y
1428
2109
4601
999 99
999 99
99999

Years

6 61
1214
17 58
2294
282t
3340
38 50
4353
48 48
6338
58 16
6289
67 65
7214
76 66
8112
85 61

10
Years

841
1449
2037
2605
3155
3688
4204
4704
6189
56 60
6116
65 60
69 91
7409
78 16
8211
85 96

Table 18, D

15
Years

1042
1706
2335
2832
3500
40 40
45 56
5048
65 19
59 69
63 99
68 12
7208
76 87
79 51
8300
86 35

20
Years

1267
1986
26 52
3272
38 51
4394
4903
6383
68 35
6262
6665
7046
74 07
7749
8073
83 80
8670

Diameter rowth function (G« 18432 + 02646 D — 00031 D2)
Growth function computed by Monina T Urlarte, ERDS

Intended user Dipterocarps

Location Region 3

D8H
CLASS Pal
{cm) {cm)
s 0168
10 0285
15 0385
20 0469
25 0537
30 0588
35 0622
40 0640
45 0642
50 0627
55 0595
60 0547
65 0483
70 0402
75 0304
80 0190
85 0060
90 0000
95 0000
100 0 000

Diameter growth function (G = 034165 + 02836 D— 00033 D2)
Growth function computed by Monina T Urlarte, ERDB

YEARS
IN
CLASS

2082
17567
1208
1068
932

8 51
804
78
778
798
840
914
1036
1248
16 44
2630
83 82
999 99
989.99
959 99

Years

589
1150
1702
2243
2776

3815
4321
4819
5309
57 91
6266
6733
7192
76 44
80 90
8528

Years

691
1318
1922
2505
3067
3610
4134
4642
5133
56 08
6069
6515
6948
7367
7774
8169
8552

Growth Pred

won

Yeann

1517
2287
2984
3621
4205
47,44
5243
57 06
6137
6538
6913
7263
7591
78 97
8183
84 51
8702

30

DIAMETER

35

40

45

Years Years Years Years

17 94
26 08
3328
3975
4557
50 87
8571
6014
6422
67 97
7144
74 64
7759
8032
8284
8516
8730

20 96
2947
36 83
4329
49 05
64 21
58 86
63 08
66 91
70 40
7358
76 49
7914
8185
8375
85 7%
87 56

2422
3299
40 40
46 81
6244
67 42
6186
65 85
6943
7266
7587
7820
8056
8268
84 69
86 28
87179

27170
36 69
43 97
50 26
8571
60 49
647t
68 46
nie
7477
77 42
1977
8187
8372
8535
8678
88 01

Tabte

{cm}
50
Years

3133
4023
47 50
5361
58 86
6342
67 40
7091
74 00
7672
7913
8123
8308
84 68
86 06
8723
88 20

Table 19 Diameter Growth Prediction Table

15
Years

808
1508
2162
2783
3370
3927
44 56
4959
5438

6332
6748
7147
1527
78 92
8240
8574

20
Years

942
1713
2422
3076
3683
4248
4775
5270
6733
6169
6579
6965
7329
7673
7998
8304
8593

25
Years

1096
1944
2700
3382
4002
4569

5571
6015

68 10
7166
7498
78 06

83 61
86 10

30
Years

1274
2197
2996
3698
4324
48 87
5397
58 61
6284
6671
7027
7353
7653
7928
8181
8413
86 26

DIAMETER

35
Years

1479
2474
3305
4021
46 46
§2 00
56 94
6138
6538
69 0C
7228
7525
7795
8039
8261
84 60
86 40

40
Years

17 14
27N
3636
43 45
4963
5503
5979
6401
6777
14
7415
7685
71926
8142
8333
8503
86563

a5
Years

18 80
3087
3954
46 68
6274
67 85
62 50
66 49
7002
7313
7589
7832
80 47
8236
84 00
8543
8664

{em)
50
Years

2278
3416
4284
49 86
5574
6075
6508
68 84
7212
7499
1760
7969
8159
8322
84 62
8579
8675

REACHED

55
Years

3506
4385
5094
56 84
61.86
6619
69 94
7321
76 06
78 55
8071
8269
84,19
85 56
8670
87,64
88 38

R E
§5
Years

2603
3754
46 11
6296
58 63
63 42
67 52
71 04
74 09
7673
7900
8095
8262
8402
8518
86 12
86 85

—137—

60
Years

3883
4741
54 27
5993
6471
66 80
7232
7635
7798
80 24
82,18
8384
8523
8638
87 30
8802
88 55

65
Years

4257
5088
57 46
6287
67 41
126
74 55
7736
7977
8182
83 55
8500
8618
8713
8785
8837
8870

ACHED

60
Years

2952
4095
4933
65 86
6140
6595
6981
PR
7593
7834
80 40
8213
8357
8476
8570
8642
8694

65
Years

3315
44 35
62 46
68 83
6402
6834
7197
7505
77 65
7985
8169
8322
8446
85 44
86 19
8671
8702

tN
70
Years

46 24
64 22
6051
6566
69 95
7357
76 64
7924
8144
8328
84 83
86 08
8707
8783
88 37
8870
8884

i N
70
Years

36 85
47 68
65 48
6158
66 51
7069
7400
76 86
792
8126
82 90
8424
8629
8608
86,64
86 97
8710

5
Years

4980
57 42
63 41
6829
7234
7674
7859
8099
8300
84 66
86 01
87 08
8790
8848
88 85
8900

75
Years

4054
50 91
58 37
6418
6887
272
759
7866
8076
8267
8403
8518
8605
86 67
8708
87.22

80
Years

53 22
60 46
66 15
7077
74 59
nn
8043
8264
84 46
8594
87 12
88 02
88 67
89 09
8929

80
Years

4415
54 02
6113
66 65
7109
741N
7170
8015
8217
8380
8508
86 06
8877
8722
87 44
8744

85
Years

56 47
63 34
6874
31
7671
7968
82 14
8417
8582
87 14
8816
88 90
8939
89 66
8971

85
Yoars

47 68
56 99
6374
68 98
7318
76 69
7937
8165
8348
8494
86,07
8689
8744
8774
87 81

90
Years

69 56
66 07
7118
%3
78 69
8147
8375
8561
87 10
88 26
8912
8972
90 07
9019

90
Years

5099
59 81
66 22
7118
7514
835
80 85
83 05
8472
86 02
86 99
87 66
8s o7
8822

Years

6248

7348
7738

8315
8526
86 96
8830
89 31
9003
90 49
9070

95
Years

6417
6248
68 65
71326
7700
8000
8243
8436
8588
8703
8785
8839
88 66
8868

100
Years

6524
7107
7564
7932
8231
8473
8668
8823
8942
90 28

91 21
9129

100
Years

5717
6500
7075
7521
7874
8186
8382
85 59
86 96
87,97
8867
89 07
8921

YEARS TO
REACH CLASS

70
cm

1094
a78
875
784
701
624
65 1
481
412
342
268
190

YEARS TO

60
cm

907
792
691
601
619
442
369
208
227
155

50
cm

753
637
536
446
364
2812
214
143

72

REACH CLASS

70

60

60

cm cm c©m

1050
S04
779
671
674
486
404
326
247
169

87

886
736
611
502
406
318
236
187

79



Intended user Non-dipterocarps
Location Region3

Table 20 Diameter Growth Prediction Table

YEARS TO
DBH YEARS DIAMETER (eml REACHED IN REACH CLASS
CLASS PAL IN s 10 15 20 25 30 35 40 45 S0 85 60 65 70 75 80 85 80 95 100 70 &0 50

{em) (cm) CLASS Years Years Years Years Years Years Years Years Years Years Years Years Years Years Years Years Yeas Yeas Years Yesrs com cm  om

5§ 0128 3916 567 542 724 817 920 1036 1166 1313 1477 1661 1867 2094 2343 2613 2900 3200 3510 3825 4140 4452 1494 1274 1091
106 0221 2262 1116 1242 1380 1530 1695 1874 2068 2278 2504 2745 3000 32.67 3544 3827 4115 4404 4691 4975 6252 5522 1313 1093 906
15 0302 1654 1657 1826 2008 2203 24 11 2632 2866 3112 3368 3633 3904 4180 4458 4736 5011 6281 6546 5804 6054 6295 1159 939 748
20 0372 1345 2192 2395 2611 2838 3076 3324 3581 3845 4114 4386 4659 4937 5200 5464 6723 5975 6219 6454 6680 6898 1024 805 613
25 0429 1166 2720 2950 3191 3440 3697 3960 4228 4498 4760 5038 5304 5566 5822 6071 6312 6544 6768 6983 7189 7386 904 686 493
30 0474 1054 3242 3492 3749 4012 4278 4548 4817 6086 6351 5612 5866 6114 6354 6586 6800 7023 7228 7424 7611 7789 796 577 384
35 0608 985 3757 4020 4285 4555 4824 5092 5357 5618 5873 6121 6361 6593 6816 7030 7234 7430 7617 7795 7965 8126 693 475 283
40 0529 945 4266 4535 4804 5072 5337 5599 5864 6103 6343 6576 6799 7014 7219 7415 7601 7779 7948 8109 8263 8408 597 379 187
45 0638 929 4769 5038 5303 5565 5821 6071 6312 6546 6770 6985 7190 7386 7573 7750 7919 8080 8232 8376 8514 8644 504 286 03
§0 0535 934 5266 5529 5785 6036 6278 6512 6737 6952 7157 7363 7540 7717 7885 8044 8195 8338 8474 86502 8724 8840 411 193

§5 0521 960 5757 6008 625t 6485 6710 6925 7130 7325 7510 7686 7853 8010 8159 8300 8434 8560 8679 8793 8900 9002 318 98

60 0434 1012 6243 6477 6701 6915 7119 7312 7495 7669 7833 7987 8133 8271 8401 8524 8640 8749 8853 8951 9044 9132 221

65 0455 1098 6722 6934 7136 7326 7506 7675 7835 7985 §127 8260, 8365 8502 8613 8718 8816 8909 8997 9080 9159 9234 116

70 0405 1236 7197 7382 7556 7719 7873 8016 8161 8277 8395 8506, 8610 8707 8799 8885 B8I66 9043 9115 9184 9249 9310

75 0342 1462 7665 7819 7963 8096 B221 8337 8445 8545 §540 6728] 8810 8387 8060 9028 9092 9162 9209 9263 9314 9362

80 0267 1871 8128 8247 8356 8457 B551 8638 87 18 8793 8363 8927 8988 9045 9098 9148 9195 9239 9281 9320 9358 9303

85 0181 2770 8586 8665 8737 8803 8864 8920 8972 9020 9066 91,07 9145 9182 9216 9247 9277 9305 9332 9357 9381 9403

90 0082 6110 9039 9074 9106 9135 9162 9186 9209 9230 9249 9267 9283 9299 9313 9327 9340 9352 9363 9374 9384

95 0000 99999
100 0000 99999

Diaméter growth function (G= 02243 + 02226 D- 00024 D2)
Growth function computed by Monina T Uriarte, ERDB

Intended user Dipterocarps
Location Region 4

Table 21. Diameter Growth Prediction Table

YEARS TO
oBH YEARS DIAMETER {cm) REACHED IN REACH CLASS
CLASS PAL IN 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 70 60 50

{cm) {cm) CLASS Yeas Yeas Years Years Years Years Years Years Years Years Years Years Years Years Yoars Years Yoars Years Years Years cm cm em

3 0251 1989 634 787 961 1160 1387 1644 1934 2255 2604 2978 3367 3763 4159 4547 4922 5281 5622 5943 6244 6528 1092 909 761
10 0370 1353 1195 1413 1655 1922 2215 2533 2873 3230 3601 3977 4363 4723 5082 6428 5758 6071 6366 6644 6905 7149 969 788 638
15 0471 1062 1746 2015 2307 2620 2953 3302 3663 4029 4397 4760 5115 5458 5786 6093 6393 6671 6933 7179 7410 7626 863 684 534
20 0556 901 2288 2596 2922 3264 3618 3980 4344 4705 5060 65404 5734 6050 6349 6632 6898 7148 7383 7603 7809 8002 770 592 441
25 0622 804 2820 3155 3604 3861 4223 4584 4941 5288 5624 5946 6252 6541 6814 7070 7311 7536 7747 7944 8129 8303 686 509 358
30 0672 744 3342 3695 4056 4416 4775 5127 5469 5798 6112 6410 6691 6955 7203 7435 7652 7854 8044 8221 8387 8543 609 432 282
36 0705 709 3856 4217 4578 4934 5282 5619 5941 6248 6538 6811 7067 7307 7530 7739 7934 8116 8286 8445 8594 8733 537 359 209
40 0721 693 4361 4721 5074 5418 5749 6065 6365 6647 6912 7160 7391 7607 7807 7995 8169 8331 8483 8625 8757 8882 467 289 139
45 0720 694 4858 5208 5547 5872 6181 6473 6747 7003 7242 7464 7671 7863 8041 8207 8362 8506 8640 8765 8383 8993 339 220 7o
50 0702 712 5346 5679 5997 6298 6581 6845 7001 7320 7532 7729 7912 B0S81 8237 8383 8518 8645 8762 8372 8974 9071 331 150

55 0667 749 5826 6135 6426 6698 6951 7186 7403 7604 7788 7960 8118 8265 8400 8526 8643 8752 8853 8048 9036 9119 260 78

60 0616 812 6298 6577 6836 7075 7296 7499 7685 7857 8015 8161 8295 8419 8533 8640 8738 8830 8916 8996 9071 9141 184

65 0647 915 6763 7005 7227 7430 7615 7785 7941 8083 8213 8333 8444 8545 8639 8727 8808 8883 8953 9018 9080 99

70 0461 1085 7220 7419 7600 7764 7913 8043 8171 8284 8386 8481 8567 8647 8721 8789 8852 8911 8966

75 0358 1397 7669 7821 7957 8079 8189 8289 8379 8461 8536 8605 8668 8726 8779 8829 8875 8917

80 0238 2102 8112 8210 8298 8376 8446 8509 8566 8617 8664 8707 B87.47 8783 8816 8847 8876

85 0101 4950 8547 8583 8624 8656 8685 8710 8733 8754 8773 8790 B805 88 20.8833

20 0000 99999

95 0000 99999
100 0000 99999

Diameter growth function (G = 11632+ 02872 P ~ 00034 D2)
Growth function computed by Monina T Urarte, ERDB

—138—



N

tatended user
Location Region 4

OBH
CLASS
{em)

5
10
15
20
25
30
35
40
45
50
65
60
65
70
75
80
85
90
95

100

Al
{em)

0.267
0395
0604
0594
0665
0716
0749
0763
0758
0734
0691
0629
0548
0448
0329
0190

1
i

YEARS
IN
CLASS

1873
1266
993
842
752
698
667
655
660
681
724
795
913
117
1522
26 26

0033 15006
0000 99999
00Q0 999 99
0000 99999

Yeans

643
1210
1765
2309
28 42
3365
3878
43 82
4875
53 60
68 36
6303
67 62
7212
76 64
80 89
8515

10
Years

808
14 45
2055
26 40
320
3741
4260
47 68
52 40
5704
6161
6583
69,99
74 02
77 90
81 66
8529

Table 22 Diameter Growth Prediction Table

15
Years

998
1709
23N
2991
3574
41 22
46 39
5128
66 91
6029
64 45
68 40
7215
7571
7910
8233
85 40

20
Yean

1218
2001
271
3389
39 54
45 03
6012

5923
6333
67 16
7078
7410
7723
80,17
8292
86 50

Dumeter rowth function (G = 12002 + 03128 D— 00038 D2)
Growth function computed by Monina T Unarte, ERDB

Intended user Dipterocarps
Location Region 6

D8H
CLASS
{em)

5
10
15

[Z\
{cm)

0315
0411
0492
0557
0606
0640
0659
0662
0650
0622
0578
0519
0445
0355
01248
0128

YEARS
N
CLASS

15 86
1216
1017
898
824
781
759
755
770
804
865
963
1124
14 09
2004
3891

0000 999 99
0000 999 99
0000 99999
0000 99999

Years

666
1216
1785
2286
2809
3324
3831
4330
48 2t
5305
57 82
62 51
6713
7169
7618
8060

10
Years

850
14 49
2027
2587
3128
3683
4162
46 55
6133
55 97
6047
64 85
6909
1322
7724
8114

26
Years

1471
2323
3072
3738
4336
4878
6372
5823
6236
66 17
6966
7289
75 86
7860
8113
8345
85 59

DIAMETER

30
Years

1760
2672
34 48
4122
4715
5243
57 17
6143
6528
6879
7196
7484
77 46
7983
8198
83 92
85867

35
Years

2085
3044
3833
4504
6085
65 84
60 44
64 44
68 0t
7120
74 06
76 62
7890
8094
8275
8434
8574

40
Yeans

24 45
3431
4222
48 80
54 42
5928
6352
67 25
1053
7343
7599
7824
8022
8195
8344
8472
8580

45
Years

28 34
3827
46 06
62,45
57 83
6243
66 40
69 86
7286
7648
7775
7972
8142
8286
84 07
85 06
8585

{em)
50
Ysars

32.42
42,25
49 81
5595
61 06
6539
6909
7227
75 01
7736
7937
8108
82 51
8369
84 64
8637
8591

Table 23 Diameter Growth Prediction Table

15
Years

1054
1702
2317
2900
34 85
3985
44 89
4972
54 33
58 74
62 96
6701
70 83
74 61
7819
8161

20
Years

1280
1975
2621
3223
3786
4314
48 11
65278
6719
6136
6529
6902
7254
7588
78504
8204

Diameter growth functlon (G = 20359 + 02386 D — 00031 D?)
Growth function computed by Mounina T Urarte, ERDB

25
Years

1527
2266
2938
35 62
4118
46 40
6123
6573
59 91
63 82
67 46
7087
7405
7703
7981
8242

30
Years

1798
2674
3264
3885
4446
4957
5425
5854
6248
6612
6947
7257
7543
7808
80 52
8276

DtA
35
Years

2089
2895
3597
4216
4768
5265
5713
6120
64 90
68 27
7134
7415
7671
7904
8115
3308

METER

a0
Years

24 0t
3227
3931
4543
50 82
5560
5988
6371
67 16
7027
7308
7560
7788
7991
8174
8336

45
Years

27129
35 64
4263
48 63
63 85
68 43
62 48
66 08
6928
7214
74 68
76 95
78 95
8072
8227
83 62

{em)
S0
Years

3068
3903
4591
5173
5675
611
6494
68 30
7127
7388
7617
7819
7995
8146
8277
8386

REAC

55
Years

36 61
46 15
5343
69 27
6410
68 16
7159
74 51
77 00
7910
80 86
82,32
8351
8445
8516
8566
8595

Years

4078
49 94
66 87
6241
66 95
70,74
739
76 59
78 83
80 69
8223
8346
84 43
8515
85 64
85 92
8600

REAC

55
Years

3415
4239
4910
5472
69 52
6366
6725
7038
7311
7649
77 656
7934
8086
8215
8322
84 08

—139—

60
Years

3764
45 69
6218
57 68
6215
66 06
6943
7233
7484
77 00
7884
8041
817
8279
83 64
8429

HED

65
Years

44 87
5366
6013
6536
69 61
7314
76 07
78 50
8052
8217
83 48
84 52
8528
8579
86 08
86,16

HED
65
Years

4109
48 90
6514
6030
64 64
68 32
71 47
74 16
76 45
7840
8004
8140
8250
8337
84 03
84 47

70
Years

48 80
67 00
6320
6811
7209
7537
7806
8028
8208
8353
84,65
8549
8606
8638
86.49

I N
70
Years

44 48
5198
5797
6288
66 99
7045
7338
7586
7796
7971
8115
8232
8324
8392
8439
84 65

tN

15
Years

62 64
6025
66 07
70,68
74 40
77.44
7992
8193
83563
8479
8673
8638
8678
8693

75
Yeans

47 76
54 96
60 66
66 32
69 20
7245
7517
77 46
7936
8093
8219
8318
8392
8443
8472
84 81

80
Years

80
Years

50 92
5778
6321
67 63
7128
7432
76 86
7896
80 68
8207
8317
8399
84 56
84 80
85 04

8 90 95

Years

§9.36
66 13
7127
7632
78 65
8116
8324
84 87
8613
8704
87 65
87 99
8870

85
Years

5394
6047
6562
6981
7324
7609
78 44
80 36
8191
8314
8407
8474
8516
8535

Years

624
6878
7361
77 40
8042
8282
8472
86 19
8728
88 05
88 51
8870

90
Years

56 81
630t
6790
7185
7509
775
7992
8167
8307
8414
84 92
8544
8672
8577

Years

65.31
7128
1579
7934
8216

86 11
87 42
88 37
8899
8932
8937

Years

69 63
65 41
7005
7378
76 83
7930
8131
8291
84 15
8508
8572
8610
86 24

100
Years

67 98
7356
1782
8116
8378
8583
8741
8857
8938
8987
9007

100
Years

6210
67 68
7207
75 60
7846
8077
8262
8407
8517
85 96
86 47
8672
8674

YEARS TO
REACH CLASS
70 60 50
cm ocm cm
1040 860 716
924 746 6Q1
824 648 503
736 561 416
658 483 338
585 411 266
518 343 198
4563 277 132
389 212 67
325 145

257 76

184

100
YEARS TO
REACH CLASS
70 60 50
cm cm  cm
1175 959 785
1054 841 668
949 737 564
855 644 472
769 559 387
689 479 307
614 402 230
641 327 156
468 262 78
393 174

314 91

226

128



Tntended user Non-dipterocarps
Location Region 6

D8H YEARS
CLASS PAL IN
{em}  (em) CLASS
3 0278 1792
10 0379 1319
15 0463 1080
20 053t 942
26 0583 858
30 0619 808
35 0638 783
40 0642 778
45 0630 793
50 0602 830
55 0558 896
60 0498 1004
65 0422 1185
70 0330 1516
75 0222 2256
80 0098 5126
85 0000 89999
90 0000 999 99
95 0000 99999
100 0000 999 99

Years

647
1198
17 40
2273
2797
3313
3821
4320
48 11
5295
§772
6240
67 02
7157
76 05
8046

Years

812
14 15
1998
2561
3105
36 32
4142
46 35
5114
5578
6028
64 64
68 88
7299
7698
80 86

Tabte 24 Diameter Growth Prediction Table

15
Years

9485
16 51
22713
2862
340
3953
44 60
49 43
64 05
58 46
62 68
8671
7067
427
77 82
8122

20 25 30
Yoars Years Years

1198 1424 1673
1907 2182 2474
2563 2867 3181
3173 3491 3813
3741 4063 4382
4274 4590 4899
4773 S077 5370
5242 5528 5801
56 83 5947 6196
6099 6337 6560
6492 6700 6894
6863 7039 7202

7213
7544

7365 7486
7650 7747

7858 7926 7988
8154 8183 8209

Diameter prowth function (G = 02243 + 02226 D 00024 D2)
Growth function computed by Monina T Urlarte, ERDB

Intended user Dipterocarps
Location Regron 7

DBH

CLASS PAI

{em}  {em)

5 0283

10 0378
15 0459
20 06524
25 0573
30 06071
35 0625
40 0628
45 0615
50 0587
55 0544
60 0484
65 0410
70 Q320
75 0214
80 0093
85 G000
90 0000
95 0000

100 0000

Diameter rowth function (G = 17127 + 02382 D — 00031 D2)

YEARS
IN
CLASS

1769
1321
1090

9565

Years

649
1198
1738
2269
27 92
3307
3814
4313
48 04
5288
67 65
62 34
66 97
7182
76 01
8044

10

Years

814
1413
1992
2552
3084
3619
4128
46 21
5099
55 64
60 14
64 52
6877

76 92

15

Table 25 Dwameter Growth Prediction Table

20

Years Years

8997 1200
1647 1899
2262 2647
2847 3151
3403 3717

3933 4247
4439 4745

4922 5214
5384 5656
5826 6074
6249 6468
66 54 68 42
7043 7195
7290 7416 7530
7773 1847
8082 8117 8147

Growth function computed by Monina T Uriarte ERDB

25 30

Years Years Years

1424 1669 1935
2168 2464 2754
2844 3152 3466
3463 3778 4093
4031 4344 4651
4556 4859 5153
6042 5330 5606
5494 6762 6017
5915 6159 6390
6307 6525 6730
6673 6863 7040
7015 7175 71323
7335 7463 7581
7634 7729 1815
7913 7974 8029
8175 8200 8223

YEARS TO
DIAMETER (cm) REACHED (N REACH CLASS
35 40 45 50 65 60 65 70 75 ] 85 90 95 100 70 60 50
Years Years Years Years Years Years Years Years Years Years Years Years Years Years em em  cm
1844 2237 2543 2876 3213 35556 3866 4232 4560 4876 5178 5466 5740 5998 1227 1000 820
2781 3099 3426 3756 4085 4410 4726 5033 5327 5607 5874 6127 6367 6593 1098 874 6965
3502 3827 4151 4471 4784 5087 5379 5658 5924 6176 6415 6640 6853 7054 986 766 586
4135 4454 4767 5070 5363 5644 5912 6166 6407 6634 6849 7051 7241 7420 887 667 488
4697 5003 5299 5583 5884 6112 6356 6587 6805 7010 7202 7384 7554 7715 798 578 400
65199 5488 5764 6026 6275 6510 6732 6940 7136 7320 7493 7655 7808 7952 715 495 317
5661 5919 6173 6413 6639 6851 7050 7237 7413 7577 7731 7876 8012 8140 637 416 237
6060 6305 6535 6752 6954 7144 7322 7488 7644 7789 7926 8054 8174 8287 562 338 159
6431 6651 6856 7049 7228 7396 7552 7698 7835 7962 8082 8194 8299 8398 487 260 81
6768 6961 7142 7309 7466 7611 7746 7873 7991 8101 8204 8301 8392 8477 410 180
7074 7240 7395 7538 7671 7794 7909 8016 8116 8296 8296 8378 g455 8527 329 94
7352 7491 7619 7737 7847 7948 8043 8131 8213 8289 8361 8428 8491 8550 239
7605 7715 7817 7910 7997 8076 8151 8220 8284 B344 8400 8453 8502 133
7835 7916 7991 8059 8122 8180 8234 8285 8332 8375 8416 8454
8044 8095 8142 8185 8225 8262 8295 8328 8357 8385
8232 8253 8273 8291 8308 8323 8337 8350 8362
YEARS TO
DIAMETER (cm) REACHED IN REACH CLASS
35 40 45 50 55 60 65 70 75 80 85 90 95 100 70 60 50
Years Years Years Years Years Years Years Years Years Years Years Years Years cm om cm
2221 2525 2843 3171 3503 3836 4165 4485 4796 5094 5379 5650 5007 1251 1019 834
3065 3384 3706 4028 4345 4656 4967 5247 5524 5789 6040 6278 6503 1121 892 7107
3783 4100 4413 4720 5018 5305 5581 5844 6094 6331 6556 6768 6968 1008 781 597
4405 47 11 5010 5298 5574 5839 6090 6329 6555 6768 6370 7160 7339 908 682 498
4952 5242 5522 5789 6044 6286 6514 6731 6934 7127 7308 7478 7639 817 591 408
5436 5708 5967 6212 6445 6664 6871 7066 7249 7422 7584 7737 7881 733 507 324
5869 6119 6356 6579 6790 6987 7173 7348 7512 7666 7810 7946 8075 653 426 243
6257 6484 6698 6899 7087 7263 7429 7584 7729 7865 7993 B114 8227 577 347 163
6606 6809 6999 7177 7343 7499 7644 77.80 7907 8027 8139 8244 8344 500 267 83
6921 7099 7265 7420 7564 7698 7824 7942 8052 8155 8252 8342 8428 422 185§
7204 7357 7498 7630 7752 7867 7973 8073 8166 8253 8334 8411 8483 338 97
7459 7586 7703 7812 7912 B0O6 8094 8175 8252 8323 8390 8453 8512 246
7689 7789 7881 7967 8046 81.20 8189 8253 B3 12 8368 8421 8470 8516 137
7895 7968 8036 8098 8156 8210 8260 8306 8350 8390 8429
3079 8126 8168 8207 8244 8277 8309 8338 8365 8391
8243 8262 8280 8296 8311 8325 8337 8349
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Intended user Non dipterocarps

Location Region 7

DBH
CLASS PAj
{em}  {em)
5 0281
10 0368
15 0441
20 0499
25 o541
30 0569
35 0582
40 0579
45 0562
50 0530
55 0482
60 0420
65 0343
70 0250
75 0143
80 o021
85 0000
90 0000
95 0000
100 0000

YEARS
IN
CLASS

1781
1367
1134
1003
924
879
860
863
890
944
1037
1191
1459
1998
3499
243 31
999 99
999 99
999 99
999 89

Years

647
1192
1728
2255
2775
3287
3TN
4288
47 77
5259
57 34
62 03
66 64
719
7568
8010

10
Years

809
1399
1969
2522
3058
3577
40 81
4570
5045
56 07
69 55
63 91
6815
7227
76 28
80 18

Table 26 Diameter Growth Prediction Table

15
Years

987
16 22
2225
27 99
3346
3869
4368
48 46
6303
57 42
6162
6566
69 583
7325
76 82
8026

20
Years

1182
18 60
24 92
3083
3637
4158
46 49
5112
55 50
59 64
63 56
67 28
7080
74 14
77 32
8033

Diameter growth function (G = 17815+ 02203 D - 0003?2)
Growth function computed by Monina T Urarte, ERDB

Intended user Dipterocarps
Location Reglon 8

DBH
CLASS PAI
fem}  {em)
5 0310
10 4402
15 0479
20 0541
25 0588
30 0620
35 0637
40 0639
45 0626
50 0598
66 0555
60 0497
65 0424
70 0336
75 0233
80 0115
a5 0000
90 0000
95 0000
100 0000

YEARS
IN
CLASS

1612
1243
1043
924
850
806
785
782
798
836
901
1006
1179
14 87
2144
4341
999 99
999 99
989 99
999 99

Years

663
1210
17 48
2278
28 00
3313
3820
4318
4809
52 93
5770
62 40
67 04
7160
76 10
80 54

10
Years

843
14 37
2012
2569
3109
3632
4139
46 32
5110
5574
60 26
64 65
68 91
7306
77 10
8102

25
Years

1395
2113
27 69
3372
3928
44 43
4922
5368
57 84
6173
65 37
6877
7197
74 96
7776
80 39

DIAMETER

30
Years

1626
2380
3055
3664
4217
47 22
5186
56 12
6006
6369
67 05
7016
73 04
7670
7817
8044

35
Years

1874
26 59
33 45
3955
4501
49 93
54 39
58 45
6215
65 53
6862
7144
7403
7638
78 64
80 49

40
Years

2140
2946
3639
4244
47178
52 55
66 81
60 65
64 12
67 25
7008
7263
7494
7701
78 88
80 54

45
Years

2420
3240
39 32
45 27
50 47
55 05
69 12
6274
6597
68 85
7143
7373
7578
7759
79 19
8058

{cm}
50
Years

2712
3537
4222
48 04
63 06
67 45
6130
6470
6770
7036
7270
7476
75 66
7813
7948
8062

Table 27, Diameter Growth Prediction Table

18
Years

1042
1683
2292
2872
3424
3952
44 56
49 38
5399
68 42
62 68
6673
7063
7439
7799
8145

20
Years

1260
1946
2586
3183
37 44
4270
47 66
5234
5676
60 95
64 91
68 66
7222
75 69
78 80
8184

Diameter growth functlon (G = 20318 + 0229 D — 0003 D2)

Growth functlon computed by Monina T Urlarte, ERDB

25
Years

14 89
2227
28 91
3501
4064
4585
5069
65 19
5940
6333
67 00
7045
7367
76 69
7953
8218

30
Years

17 59
2523
3206
3822
43 81
48 92
53 61
5792
6189
65 56
68 96
7210
7501
7770
8019
8250

DIAMETER

35
Years

2038
2832
3526
4142
46 93
5191
56 41
60 50
64 24
67 65
7077
7363
76 24
78 62
80 80
8278

40
Years

2337
3151
3849
44 59
4998
5478
5908
6295
66 45
69 61
7246
7504
7737
7947
8136
83 04

45
Years

26 51
3475
1N
47 69
62 92
67 63
6162
65 27
68 52
7143
74 03
76 35
78 42
8025
8187

{em)
50
Years

2976
3802
44 88
5071
6575
60 16
64 03
67 44
7046
7313
7549
7756
7938
8097
8234

8328 8350

REAC
55 60
Years Years

3012 3317
3834 4128
4506 4783
5071 5329
5555 5792
5973 6190
6337 6532
66 65 6829
6933 7085
71176 7307
7387 74,97
7571 7659
7728 7795
7862 7908
7974 7999
8066 8069

REAC

55
Years

3309
4128
4798
5363
68 46
62 65
66 29
6948
7227
7471
76 84
7869
8028
8163
8277
8370

—141-

Years

36 45
44 48
50 99
56 42
6104
6500
6843
7140
7397
76 19
78 11
7974
8111
8225
8317
8389

HED IN
s 70 75
Years Years Years

3623 3926 4223
44 16 46 97 4968
6051 5309 5566
6676 5812 6037
6018 6233 6436
6394 6588 67 71
6716 6890 7053
6992 7146 7290
7228 7362 7488
7430 7545 7652
7600 7696 7785
7742 7818 7891
7858 7816 7971
7951 7991 8028
8022 8043 8063
8072 8075 8078

HED IN
65 70
Years Years

3980 4309
4760 5063
5388 5666
5909 6163
6349 6580
6723 6933
7044 7233
7320 7488
75566 7705
7768 7887
7928 8038
8071 8162
8188 8260
8282 8336
8354 8389
8406 8423

75
Years

46 29
5354
69 31

67 99
713t
7411
76 46
7844
8007
8t 41
8247
8328
8385
8421
8438

80 85
Years Years

4513 4792
5228 5478
5792 6017
6250 6452
6629 6810
6944 7107
7207 7352
7426 7554
7608 71717
7753 7848
7870 7948
7958 8022
8022 8070
8063 8095
8082 8099
8082

80 85

Years Years

4938 5235
5632 5897
6183 6422
6632 6848
7005 7200
7317 7492
7577 7734
7795 7934
7974 8096
8120 8226
8237 8327
8326 8400
8390 8449
8432 8475

30
Years

5061
57 16
6230
66 44
69 82
7260
7488
7674
7822
7937
8023
808t
8116
8126

Years

8452 8480

6519
6149
66 48
7052
7383
76 57
78 81
8065
821
8326
g4 n
8470
8504
86 16

95
Years

5317
69 43
64 32
68 25
7145
74 05
76 17
77 87
7920
80 21
80 92
8137
8158

95

Years

5789
63 88
6861
7244
7556
7812

100
Years

§5 62
61568
66 24
€997
7298
75 42
7739
7894
8013
8100
8168
8190
8198

100
Years

6044
66 14
7063
7425
7719
7958

8020 8161

8188
8319
8419

8303
84 21
8507

8490 8565

8535
85 56

85 97
8605

YEARS TO
REACH CLASS

70
cm

1363
1226
1107
1001
9086
817
733
652
672
488
397
294
168

YEARS TO

60
cm

1096
963
846
742
646
6§56
470
386
209
208
111

50
cm

888
756
640
536
441
351
265
179

91

REACH CLASS

70
cm

1216
1093
984

799
nz
639

488
411
328
237
131

60
cm

991
870
763
668
580
497
418
340
262
181

95

50
cm

810
689
583
488
400
318
239
160

82



Intended user- Non-dipterocarps
Location Region 8

DBH

CLASS PAl

{cm})  {em)
5 023t
10 0327
15 0408
20 ¢ 475
25 0526
30 0562
35 0583
40 0589
45 0580
50 0557
55 0518
60 0464
65 0395
70 03N
75 0212
80 0098
85 0000
80 0000
95 0000
100 0 000

YEARS
IN
CLASS

2163
1527
1224
1083
951
890
868
849
861
898
966
1078
1266
1607
2355
5079
999 99
999 99
999 99
999 99

Years

622
"7
1712
2244
2768
3285
3793
4294
47 87
5274
67 53
62 26
66 90
7149
76 0t
8046

10
Years

787
1358
1939
2502
3047
3678
4088
4585
5068
55 37
6992
64 35
68 66
7284
76 92
8088

Table 28, Diameter Growth Prediction Table

15
Years

908
15 61
2181
an
3333
3869
438
4871
6339
57 88
6219
66 32
7028
74 08
774
8125

20
Years

1078
17 81
2437
3060
3624
4163
4671
5149
56 01
6028
64 32
68 14
n
76 22
7848
8168

Diameter growth functlon (G ™ 12004 + 02373 D — 0003 D2)
Growth tunction computed by Monina T Uriarte, ERDB

Intended user Dipterocarps

Location Region 10

DBH YEARS
CLASS PAI IN
fem)  {cm) CLASS
[ 0348 1436
10 0441 1135
15 05617 967
20 0579 864
25 0624 801
30 0655 764
35 0670 747
40 0669 748
45 4653 766
50 0621 805
55 0574 872
60 051t 978
65 0433 1155
70 0339 1474
75 0230 2175
80 0105 4752
85 0000 999 99
90 0000 99999
95 0000 999 99
100 0000 99999

Years

683
1230
17 68
2297
2818
333t
3835
43 32
48 22
5304
5779
62 47
67 07
7161
76 09
80 49

10
Years

885
1479
2052
26 07
3145
36 65
4170
46 59
5133
55 94
60 41
8475
68 97
7307
7705
8093

25
Years

1261
2018
2707
3338
3919

49 54
6418
58 60
62 54
66 31
69 84
7315
7625
7916
8188

30
Years

1466
2272
2988
3631
4214
47 44
5230
5677
6088
6467
6818
7142
74 42
7720
7978
8215

DIAMETER(em)

35
Years

1692
25 41
3277
3927
4506
60 26
54 97
69 24
6313
66 68
69 92
72,89
75 60
78 08
80 34
82 40

40
Years

1938
2823
3573
4222
47 93
53 00
57 52
6159
65 25
68 56
71 65
7425
7668
7888
8086
8263

45 50
Years Years

7205 2489
3116 3416
3871 4169
4515 4802
5074 5345
5564 5817
5997 6229
6382 6593
6726 6913
7032 7197
7306 7447
7551 7668
7769 7862
7963 8031
8134 8178
8284 8303

Table 29 Diameter Growth Prediction Table

15
Years

1108
1747
2363
2929
3478
40 00
44 99
4976
64 32
58 68
62 86
68 87
7071
7439
1792
8131

20
Years

13 52
2034
26 68
3259
3813
4333
48 22
5282
57 16
6127
65 15
68 82
7229
75 68
7870
8166

Dlamster growth function (G = 24041 + 02311 D — 00031 D2)
Growth function computed by Monina T Urlaxte, ERDE

25
Years

16 18
2338
2993
3594
4148
46 69
5134
56 75
69 85
63 69
6727
7061
7374
76 67
79 41
8197

30
Years

1905
26 57
3327
3930
4478
4977

58 53
6239
6595
6924
7227
7507
7766
8005
8225

35
Years

2212
2087
3664
4264
48 00
5283
57 20
6116
8477
68 06
7106
7380
76 29
78 56
8063
82 50

AMETER(em)

40
Years

2536
3326
4002
4592
6113
5577
69 92
63 64
§7 00
7002
7275
7520
77 41
7939
8116
8273

45 50
Years Years

2874 3219
3666 4007
4335 4662
4911 5220
5414 5702
5857 6122
6249 6491
6597 68,16
6908 7102
7184 7354
7431 7576
7650 7770
7844 7939
8015 8085
8164 8209
8294 8313

REAC

58
Years

2788
3720
44 64
5082
56 07
60 58
64 50
67 92
7080
7351

60
Years

3098
40 24
47 54
63 63
58 68
62 88
66 59
6979
72 56
74 96

7578 7703

7718
7949
8095
8218
8321

[}
55
Years

3669
4342
4979
5515
5975
6373
67 18
7020
7283
7612
7710
78 81
8026
8149
8250
8331

—142—

7879
8029
81 64
82 57
8338

EAC
60
Years

3916
46 70
62 84
57 98
62 34

HED
65
Years

3414
4325
60 35
56 14
6097
65 06
68 56
7158
7412
76 31
7818
7974
8104
8209
8292
8353

HED

65
Years

4259
49 87
5576
60 66
6479

8609 683

6932
J21
7451
76 58
7835
7984
8108
8208
8288
8348

7132
7389
76 09
7795
79 61
8079
8183
82 64
8323
8363

I N

70
Years

3R
46 21
5308
5864
6325
6713
70 42
320
7558
77 58
7925
8063
8174
8261
8326
8367

70
Years

4592
5291
68 64
6320
67 10
70 40
7320
75 66
7756
7922
8068
8168
82563
8315

8377

75
Years

40 48
4808
6670
6102
65 41
69 09
7217
7477
76 95
877
80 26
8146
8239
8309
83 55
83 81

I N

75
Years

4914
55 82
6119
65 60
6927
7236
74 95
7713
7893
80 41
81 69
8251
8318
8363
83 86
8390

80
Years

43 58
61 86
58 20
63 20
67 47
7093
7383
76 24
7824
7988
8120
8224
830t
8363
8384
8393

80
Yeans

5222
68 59
6368
67 86
7132
7420
76 60
7869
8021
81562

8328
8379
8407
8415

85
Years

46 59
54 52
60 59
65 45
69 41
7268
7539
1762
79 4%
8093
8209
8297
83 58
83 96
8411

85
Years

5516
6121
6605
69 99
7324
7593
78 14
79 96
8t 41
8265
8341

90
Years

49 50
5707
6287
67 49
7124
7432
76 85
78 92
80 59
8192
8292
8365
8412
84 35
8438

80
Years

6794
63 69
6827
7199
7504
77 55
7959
8124
8254
8353
8423

8400 8468

84 36
84 49

84 89

95
Years

5228
59 51
6503
69 42
7298
7588
78 24
8015
8167
8284
8371
84 30
84 63
8472

95
Yeans

60 58

7037
7388
7674
7807
80 95

83 69
84 44
85 00
8531
8639

100
Years

54 94
6182
67 08
7125
74 62
77 34
7955
81 31
8268
8372
84 45
84 90
8511

100
Years

6307
6824
72385
7566
7834
8050
8223
83658
84 59
8629
8573
8591

YEARS TO
REACH CLASS

70
cm

1347
1202
1076
965
866
774
688
606
524
441
352
/S
141

YEARS TO

60
cm

1103
96 0
837
728
629
538
451
366
8t
194
102

50

cm

909
766
644
535
437
345
258
173

88

REACH CLASS

70
em

1167
1042
941

767
690
617

473
399
320
232
129

60
em

939
827
727
637
5565
477
402
328
263
175

92

50
cm

76 4
662
553
46 4
382
304
228
154
78



Intended user Non-dspterocarps
Location Region 10

DBH
CLASS PAl
fem)  (em)
) 0307
10 0402
15 0482
20 0546
25 0595
30 0629
a5 0647
40 0649
45 0636
50 0607
55 0563
60 0504
65 0428
70 0338
75 0232
80 0110
85 0000
90 0000
95 0000
100 0000

YEARS
IN
CLASS

16 31
1244
1037
916
840
795
773
710
786
823
aasg
993
1167
14 80
2158
4540
999 99
999 99
999 99
999 99

Yeans

662
1210
17 50
2281
2803
3318
3824
4323
48 14
5298
5774
6243
67 05
7161
76 10
80 52

10
Years

841
1438
2016
2576
3117
36 41
4149
46 41
5119
55 83
6033
6470
68 94
7307
7708
8097

Table 30, Diamater Growth Prediction Table

15
Years

1039
16 86
2300
28 82
3437
3966
4470
49 62
54 12
58 53
6275
6679
7067
7439
77 98
8138

20
Years

1268
1952
2697
3198
3761
42.89
47 85
52,52
56 93
6108
6502
6874
1226
76 59
1875
8174

Dismeter growth function (G = 195673 + 02373 D — 00031 D2)

Growth functlon computed by Monina T Urlarte ERDB

Intended user Dipterocarps
f.ocation Region 11

D8H YEARS
CLASS PAIL IN
{em}  (em) cCLASS
5 0352 1421
10 0448 1117
15 0529 945
20 0596 839
25 0648 771
30 0686 729
35 6710 708
40 0718 696
45 0713 702
50 0693 722
55 0658 760
60 0609 821
65 0545 917
70 0467 107
75 0374 1336
80 0267 1872
85 0146 3436
80 0009 53418
95 0000 99999
100 0000 99899

Years

685
1234
1774
2307
2831
3348
3857
43 59
4853
53 41
58 22
62 96
67 63
7224
7678
8126
8568
90 04

10
Years

891
14 89
2068
26 30
3174
3703
42 16
4715
6199
5670
6128
6573
7007
74 28
7839
8239
86 29
90 08

Table 31,

15
Years

1118
17 65
2380
29 67
3527
4062
4573
50 64
5534
59 84
6417
6833
7232
76 16
7985
8341
86 82
9012

20
Years

1368
2062
2709
3315
3884
4420
49 26
5403
68 55
6283
66 89
7074
74 40
7787
8118
8432
8731
9015

Diameter growth function (G = 24156 + 02352 D — 00029 D2)
Growth function computed by Monins T Uriarte, ERDB

25
Years

1408
2237
2908
3622
40 86
46 08
50 91
55 40
69 59
63 49
6713
7083
3N
76 69
7947
8207

25
Yean

16 43
2379
30 52
3671
42 44
4775
62 69
57 30
6161
65 65
6943
7298
76 3t
79 44
8238
85 14
8774
9017

30
Years

17 61
2537
3227
3847
44 08
4919
53 87
68 16
62,10
6573
69 09
7218

7504

77 68
8012
8237

30
Years

1941
27 14
34 06
40 31
46 01
6123
66 02
6044
64 652
68 30
7181
75 06
7808
8088
8348
8589
8813
90 20

DIAMETER (cm)

35
Years

2045
28 61
3563
4172
4725
5221
56,70
6076
64 46
6783
7091
3N
7627
78 60
8072
8264

D1
35
Years

2263
3063
3766
4391
4953
64 60
69 21
63 42
67 26
7078
74 02
76 98
7970
8220
84 48
86 57
88 48
9022

40
Years

2348
3175
3881
44 93
5033
65 11
6939
6323
6668
6979
7260
7512
7739
7943
8126
8288

45
Years

26 67
3505
4207
48 08
53 30
57 89
61 95
65 65
68 76
7162
7416
76 43
7843
8020
8178

50
Years

2999
3838
4528
5113
66 16
6063
64 36
6773
7070
7332
7562
7763
7938
809
8221

8310 b4 31

AMETE

40
Years

26 04
3423
4128
47 47
52 95
67 86
6226
6624
69 84
nn
76 07
7876
81 20
8340
85 40
8719
8880
90 24

45
Years

2962
3788
44 89
5095
56 27
60 97
6516
68 90
7226
7527
7798
8040
82 58
84 62
86 24
8776
8910
90 26

Diameter Growth Prediction Table

R {em}
50
Years

3332
41 55
48 44
5433
59 45
63 93
67 88
7140
74 52
7729
7975
8193
8385
8554
87 02
8829
8937
9027

REAC

55
Years

3339
4168
48 42
54 07
68 88
6303
66 64
6978
7251
74 90
7697
7875
8028
8156
8263
83 50

60
Years

36 81
44 93
51 46
56 88
6147
65 40
6878
7169
74 2%
7637
7822
7979
8110
8217
83 02
8367

REAC

55
Years

3707
4519
5190
§7 59
6248
6674
1047
1376
7663
7917
8140
8334
8503
86 49
8773
8877
8962
8029

—143—

Years

4083
4876
55 25
6070
6537
69 40
7290
7595
7861
8092
8293
84 66
8613
87 37
8839
8g 21
89 85
9030

HED
65
Years

4021
4809
5438
59 57
63 92
6763
7078
7348
7579
7774
7939
8075
8186
8273
8339
83 84

HED

[:1:]
Years

44 65
5222
58 46
63 67
68 10
7190
7518
7801
8045
8256
84 35
8588
8716
8818
8900
89 63
9006
8031

1N
70
Years

4355
5114
5717
6211
66 24
6972
1287
7516
1727
7903
8048
8165
8267
8325
8372
8399

70
Years

4818
55 55
6152
66 49
7068
74 26
7732
7994
8218
84 08
85 68
8701
88 09
8894
8957
0N
9026
9033

75
Years

4679
54 07
69 83
64 53
68 43
7170
74 44
7674
78 65
8022
8149
8249
8323
8374
84 03
8413

I'N

75
Years

5169
6875
64 44
6915
31
76 47
7932
8174
8379
8651
8692
88 07
8897
8964
9010
90 36
8044

80
Years

4992
66 87
62 35
66 81
7049
73 55
76 10
78 21
7994
8134
82 44
8327
83 85
84 19
84 33

80
Years

55 06
6179
67 20
71 67
75 40
78 55
8120
8344
8530
86 84
88 08
89 06
8979
90 30
90 60
9070

85
Years

5291
5953
6474
68 96
7243
7529
7765
7969
8116
8239
8333

84 42
84 62

85
Years

5828
64 67
69 81
7404
7756
80 50
8297
8502
8671
88 08
8916
8998
9056
90 92
9106

Years

5576
6205
6699
7099
7425
7693
7912
80 89
8229
8337
84 16
84 69
84 96
8502

80
Years

6133

95
Years

58 46
64 43
6912
7290
7597
78 47
8049
8z 11
8336
84 30

8533
8547

95
Yeans

6423

67 40 6998

7228
7627
7968
8234
84 62
86,51
88 04
8925
90 18
90 85
9128
9149
914¢

7460
7837
8149

8618
87 90
8928
9034
9113
91 66
9196
9203

Years

6102
66 68
7113
7470
77 59
7992
8178
8326
84 36
85 16
8558
8594
85 95

100
Years

66 96
7242
7679
8036
8328
8568
8764
8921

9137
9203
9242
9259

YEARS TO
REACH CLASS

70
cm

1203
1078
971
8715
57 1
707

556
482
406
325
235
130

60
cm

98 0
859
763
658
571
490
412
338
258
178
94

50
em

801
681
576
481
395
33
235
158

8¢

YEARS TO
REACH CLASS

70
cm

1059
950
854
767
686
612
541
472
403
334
262
184

99

60
cm

878
770
676
689
509
434
363
293
223
153

79

50
cm

726
618
622
436
357
282
211
141
71



Intended user Non-dipterocarps
Location Region 11

DBH
CLASS PAl
{em)  (cm}
5 0354
10 0465
18 0660
20 0637
25 0698
30 0741
35 0768
40 0777
45 0770
50 07485
55 0704
60 0645
65 0570
70 0477
75 0368
80 0241
85 0098
90 0000
a5 0 000
100 0000

YEARS
IN
CLASS

1413
1075
893
785
717
675
651
643
650
&N
710
778
878
1048
1360
2072
5114
999 99
999 99
999 99

Years

688
1245
1792
2329
28 57
3376
3887
43 88
48 81
63 66
58 43
6312
6773
7227
7673
8113
8545

Years

900
1515
2108
2679
3230
3761
4275
47 71
5261
57 16
6165
66 01
7023
74 32
7828
82.12
85 85

Table 32 Diameter Growth Prediction Table

15
Years

1139
1812
24 47
3046
3612
4160
46 60
51.45
66 07
60 47
64 67
6868
7261
7616
7966

8619

20
Years

14 06
2135
2805
3425
4001
4537
5037
65 06
59 46
63 59
67 48
713
7458
7783
8089
8377
86 50

Diameter growth function (G=22527 + 0274 D- 00034 D2)

Growth function computed by, Monina T Unarte, ERDB

Years

1705
2483
3181
3813
43 89
4917
54 02
68 61
62.65
66 50
7007
7338
76 46
7933
8199
84 47
8676

30
Years

2033
28 5t
35467
4203
4772
52 86
67 62
6177
6565
6920
7246
7544
7818
8069
8299
8609
8701

D1
35
Years

23 90
3236
3960
45 90
51 46
56 41
60 85
64 84
68 45
n7n
74 66
7733
7974
8192
83 89
85 65
8722

AMETER {em)

40
Years

2171
3631
4361
4969
5507
59 80
6399
67172
7108
7402
76 68
7906
8117
8305
8470
8616
87 42

45 50 55
Years Years Years

3170 3579 3990
4030 4426 4813
4737 5113 5474
6336 5688 6023
68651 6178 6487
6300 6602 6884
6694 6969 7226
7040 7290 7521
7346 7569 77176
7616 7814 7996
7854 8026 8184
8064 8210 8343
8248 8367 8477
8407 8501 8587
8545 8612 8674
8662 8703 8742
8759 8775 8790

—144—

REAC

60
Years

43 95
5187
6819
63 40
6777
749
7466
737
7968
81864
8329
84 66
8578
86 66
87 32
8777
8804

HED
65
Years

47 80
8545
6146
6638
7049
7395
7688
7936
8145
8320
8464
8580
8671
8738
8784
8810
88 16

I'N

70
Years

51 69
58 86
64 54
69 18
7303
7625
78 95
8122
8310

86 89
86 85
87 57
8806
88 33
88 40

75
Years

55 30
6207
8743
71.80
75 40
78 39
8088
8294
84 63
8598
8704
8783
88 37
88 68
8878

80
Years

5871
65 10
7018
7425
7761
8039
8268
84 55
8605
8723
8811
8873
89 14
89 26

85
Years

6192
67 94
7268
7654
7968
8225
84 35
8604
8737
8839
8911
8958
8980

Years

6493
7059
1507
7868
816t
8393
8691
8743
88 61
89 47
9004
9036
9044

95
Years

6775
7308
1729
8068
83 41
85 61
8737
8873
8876
90 47
90 91
9110

Years

7039
7541
1837
82 65
8510
8713
8873
89 95
9083
9t 42
9173
9178

YEARS TO

REACH CLASS

70
cm

992

60
cm

820
ny
827
546
472
403

273
208
143

74

50
cm

67
57
48
40
33
26
19
13

6



Table 33. Diameter reached after 30 years by region

Species DBH REGIONS
group class 1 2 3 4 6 7 8 10 1

Dipterocarp 5 1419 1794 1274 1644 1798 16.69 17.569 19.05 1941
10 2418 26.08 21.97 2533 2574 2454 2523 26.57 27.14
15 3284 3329 2996 3302 3264 3152 3206 3327 34.06
20 4048 39.75 36.98 39.80 3885 37.78 32.22 39.30 40.31
25 4731 4557 4324 4584 4446 4344 A43.81 4478 46.01
30 53.48 50.87 4887 51,27 4957 4859 48.92 4977 51.23
35 59.09 5571 5397 5619 5425 5330 53.61 54.34 56.02
40 6421 60.14 5861 6065 5854 5762 5792 58563 60.44
45 68.91 6422 6284 64.73 6248 6159 61.89 6239 64.62
50 73.23 67.97 66.71 68.45 66.12 6525 6556 6595 68.30
55 7723 7144 7027 7186 69.47 6863 68.96 69.24 7181
60 8091 7464 7353 7499 7257 7175 7210 7227 75.06
65 8433 7759 7653 7785 7543 7463 7501 7507 78.08
70 87.49 8032 7928 80.48 78.08 77,29 7770 77.66 80.88
75 9042 8284 8181 8289 8052 7974 80.19 80.05 83.48

Non-

Dipterocarp 5 2160 1755 1036 17.60 16.73 16.26 1466 17.61 2033
10 2938 2517 1874 26,72 2474 2380 2272 2537 2851
15 36.15 3196 26.32 3484 31.81 3055 29.88 3227 35.67
20 4214 38.07 3324 4122 3813 36.64 3631 3847 4203
25 47.47 4360 3960 47,15 4382 4217 4214 44038 47.72
30 5227 4864 4548 5243 4899 47.22 4744 4919 5286
35 56.60 53.256 5092 57.17 5370 51,86 5230 53.87 57.52
40 60.52 57.48 55.99 6143 58.01 56,12 56,77 5815 61.77
45 64.08 61.37 60.71 65.29 61.96 60.06 60.88 62.10 65.65
50 67.36 64.96 6512 6879 6560 6369 64.67 6573 69.20
65 70.27 68.27 6925 7196 68.94 67.05 68,18 69.09 7246
60 7296 7133 73.12 7484 7202 70.16 71.42 7218 7544
656 75.40 74,16 76,75 77.46 7486 7304 7442 7504 78.18
70 7762 76.76 80.16 79.83 77.47 7570 7720 77.68 80.69
75 7963 79.17 8337 81.98 79.88 7817 7978 80.12 8299
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Table 34. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in climatic type |

DBH
class 30 years 35 years
{cm) Dipt. Non-dipt Total Dipt Non-dipt  Total

5 13.8987 21.8445 35,7432 13.8987 23.5354 37.4341
10 10.6381 30.0803 40.7184 16.0737 30.0803 46.1540
15 19.6010 28,1257 47,7267 27.2350 29,6623 56.8973
20 19.2213 17.7599 36.9812 23.8357 24,7473 48,5830
25 12.1845 22.6486 34,8331 12.1845 22,6486 34,8331
30 14.4114 17.1132 31.5246 144114 17.1132 31.5246
35 10.6775 19.4076 30.0851 10.6775 19.4076 30.0851
40 12.0766 16.0446 27.1212 12.0766 14.2958 26.3724
45 16.2125 6.6912 22,9037 16.7895 7.1812 23.9707
50 10.5494 6.6740 17.2234 16.0204 6.6740 21.6944
55 6.8528 2.7230 9.5758 6.8528 44116 11.2644
60 4,0442 0.1695 42137 5,1396 0.1695 5.3091
65 3.7831 0.1271 3.9102 5.8547 0.1271 5,9818
70 2,0873 0.0953 2.1826 5.8910 0.0953 5.9863
75 2.8155 0.0715 2.8870 3.1683 0.0715 3.2398

Total  159,0539 188.5760 347.6299 189.1094 200.2207  389.3301

DBH
class 40 years 45 years
(cm) Dipt. Non-dipt. Total Dipt. Non-dipt.  Total

5 20.0941 31.8226 73.9167 27.3746 31.8226 59,1972
10 18,3903 35.1608 73.6511 25,5527 38.1744 63.7271
15 33.7731 33.4383 125.2114 33.7731 33.4383 67.2114
20 25.0792 33.2251 60.3043 26.1477 35,2130 61.3607
25 16.5245 24.0037 42,5282 23.0010 28.6525 51.6535
30 21,2328 21.8345 73.0673 25,1833 30.2500 55,4333
35 13.2935 25.4416 34.7351 16.8734 25,4416 423150
40 19,7556 13.3480 33.1036 19.75%56 13.3480 33.1036
45 23,9053 7.1812 31.0865 23.9053 10.0854 33.9907
50 15.0204 9,0088 16.0292 17.9290 11.0088 28,9378
b5 11.2653 44116 11.6769 13.4467 6.7566 20.2033
60 8.4490 0.3087 8.7577 10.0850 0.5675 10.65256
65 6 3367 0.2315 6 5682 7.5638 0.4256 7.9894
70 6.7525 0.1736 4,9261 7.6728 0.3192 7.9920
75 3.5644 0.1302 3.6946 4,2546 0.2394 4.4940

Total  243.4427 239.7202 483.1629 282.5186 2657429  548.2615
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Table 35. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in climatic type 11

DBH
class 30 years 35 years
(cm) Dipt. Non-dipt. Total Dipt. Non-dipt.  Total

5 4.2178 5.4366 9.6544 4.2178 11,1426 15.3604
10 10.9131 24,0399 34.9530 16.8307 24,0399 40,8706
15 12,7459 21.8461 34,5920 12.7459 29,5449 42,2908
20 13.6622 16.1736 29.8358 17.0553 22,4029 39.4582
25 10.6775 19.6834 30.3609 12.6079 19 6834 32,2913
30 8.4427 14.4857 22,9284 10.2021 14,4857 24,6878
35 11.0462 16.88563 27.9315 16.6932 16.8853 32,5785
40 13.6764 2.8872 16.5636 18.0419 2.8872 20,9291
45 14,2173 2.2124 16.4297 14,2173 5.6585 19.7758
50 17.9261 3.5309 21.4570 17.9261 9.0080 26.9341
55 11.6837 5.7081 17.2918 15.7412 5.7081 21.4493
60 17.2974 17.0493 34.3467 17.2974 17.0493 34.3467
65 10,2946 8.3712 18.6658 12.9731 8.3712 21.3443
70 7.7210 6.2784 13.9994 9.7298 6.2784 16.0082
75 5.7907 4,7088 10.4995 7.2973 4.7088 12.0061

Total  170.2126 169.2969 339.56095 202.5770 197.7542  400.3312

DBH
class 40 years 45 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt. Total

5 8.6727 11.1426 19.8163 13.3755 20.0896 33.4651
10 21.8781 30.8205 52.6986 21.8781 32.5013 54 3794
15 17.7947 29,5449 47,3396 22.2141 40,9240 63.1381
20 17.0553 31.2905 48,3458 19.2709 31.2905 50,5614
25 14.9217 24,6179 39.56396 18.9217 24,6179 43,5391
30 19.6377 18.2439 37.7816 19.5377 18.2439 37.7816
35 15.6932 20.8473 36.5405 20.7024 20.8473 41.5497
40 18.0419 7.2540 25,2959 19.1163 7.2540 26.3693
45 15.0632 5.55856 20.6217 16,0632 10.1809 25,2441
50 17.9261 9.0080 26.9341 24,3600 9.0080 33.3680
b5 15.7412 6.6100 22,3512 15,7412 6.6100 22.3512
60 17.2974 17.0493 34.3467 21.8059 17.0493 38.8552
65 12,9731 12.7870 25.7601 18.8544 12.7870 31.6414
70 9,7298 9.6902 19.3200 10.6408 9.5302 20.2310
75 7.2973 7.1927 14.4900 8.9806 7.1927 16.1733

Total  229.6234 241.5573 471.1807 270.4613 268.1866  538.6479
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Table 36. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in climatic type 111

DBH
class 30 years 35 years
{cm) Dipt. Non-dipt. Total Dipt, Non-dipt.  Total

[ 0.7471 2.1165 2.8636 1,7035 4,0927 5.7962
10 13.3078 19.6639 32.9717 14.0123 19.6639 33.6762
15 3.0039 18.6017 21.6056 7.0843 25,1634 32.2477
20 16.6945 24,3774 41.0719 16.6945 243774 41,0719
25 18.6084 17.2569 35.8653 18.6084 17.2569 35.8653
30 17.8657 15.8786 33.7443 17.8657 15.8786 33.7443
35 18.0392 13.6119 31.5511 18.0392 13.5119 31.5511
40 17.8849 6.6461 24,5310 17.8849 6.6461 24,5310
45 11.7830 5.8486 17.6316 17.0263 10.7641 27.7904
50 14,2899 8.4925 22,7824 17.2364 8.4925 25,7289
55 13.1499 5.6079 18.7578 13.1499 5.6079 18.7678
60 12.4054 3.7247 16.1301 12,4054 5,7199 18,1253
65 5.9026 3.0849 8.9875 5.9026 3.0849 8.9875
70 4,4269 1.64256 5.9694 4.4269 2.3137 6.7406
75 3.3202 1.1569 4.4771 3.3202 1.7353 5.0555

Total 171.4294 147.5110 318.9404 185.3605 164.3092  349.6697
DBH

class 40 years 45 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt. Total

5 3.1292 4.0927 7.2219 3.1292 6.1611 9.2903
10 14.0123 32.1514 46.1637 22,8189 43,4927 66.3116
15 10.2104 32.073t 42,2835 10.2104 32.0731 42,2835
20 23.7002 28.6761 52.3763 23.7002 28.6761 52,3763
25 23.6577 23.2016 46.8593 26.8551 27.4528 54,3079
30 248114 18.7880 43.5994 248114 18.7880 43.5994
35 18.3358 15.9631 34,2989 18.3358 15.9631 34,2989
40 25.8435 12,2320 38.0755 25,8435 12,2320 38.0755
45 17.0263 10.7641 27.7904 20.5369 12.8898 33.4267
50 17.2364 10.1696 27.4060 17.2364 10.1716 27.4080
55 16.5554 5.6079 21,1633 16.6554 8.6120 24,1674
60 12.4054 57199 18.1253 12!4054 5.7399 18.1453
65 9.3041 3.0849 12.3890 9.3041 4.3049 13.6090
70 6.9780 2.3137 9.2917 6.9780 3.2287 10.2067
75 5.2335 1.7353 6.9688 5,2335 2.4215 7.6550

Total  227.4396 206.5734 434.0130 242.9542 232.2073 475.1615

—148—



“Table 37. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in climatic type 1V

DBH
class 30 years 35 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt.  Total

5 0.6544 1.6770 2.2314 1.2607 1.6770 2.9377
10 7.7295 13,1780 20,9075 10.1592 16.2326 25.3918
15 13.0429 28.9773 42.0202 13.0429 28,9773 42,0202
20 10.8340 21,7853 32.6193 15,9838 21.7853 37.7691
25 21.3234 16.1034 37.4268 21.2699 16.1034 37.3733
30 13.0993 11,0995 24,1988 16.6039 11.0995 27.7034
35 9.0516 7.2553 16.3069 10.3689 7.2553 17.6242
40 12.4121 9.8162 222283 15.4324 9.8162 25,2486
45 9.8397 5.2439 16.0836 9.8397 8.9564 18.7961
50 13.2144 6.9710 20.1854 13.2144 6.9710 20.1854
55 7.0059 2.9139 9.9198 9.9476 2.9139 12.8615
60 5.6611 2.9655 8.6266 5.6611 2.9655 8.6266
65 8.3662 6.7503 16.1165 11.7458 6.7503 18.4961
70 2.2746 11.2289 13.5035 3.8094 11.2289 15.0383
75 4.7060 8.4217 13.1277 6.6071 8.4217 15.0288

Total  139,1151 164.3872 293.5023 164.9468 160.1543  326.1011

DBH
class 40 years 45 years
(cm) Dipt. Non-dipt. Total Dipt. Non-dipt, Total

5 2.3290 2.3947 4,7237 2.3290 42218 6.5508
10 10.1592 16.8197 26.9789 17.4747 16.8197 34.2944
15 14.1557 37.4586 51.6143 16.1108 42,1645 58,2753
20 15,9838 30.3380 46 3218 19.9337 30.7940 50,7277
25 26,9606 16.3454 43.3060 26,9606 20.3982 47.3588
30 19.0202 16.5678 35.5880 19.0202 19.3482 38.3684
35 10.3689 8.4729 18.8418 13.7499 8.4729 22,2228
40 15,4324 16.7657 32,1981 19.1233 16.7657 35.8890
45 12.5689 8.9564 21,6253 12,5689 10.2348 22,8037
50 15.5591 9.0743 24.6334 15,5591 9.0743 24,6334
556 9.9476 2.9139 12.8615 99476 7.3345 17.2821
60 7.4607 7.4643 14.9250 7.4607 7.4643 14.9250
65 13.69556 6.7503 20.3458 13.6955 6.7503 20.3458
70 4,1966 11.2289 15.4255 4,.1966 156.0627 19.2593
75 7.1475 8.4217 15.5692 7.1475 9.7970 16.9445

Total  184,8857 199.9726 384.8583 205,1781 2247029  429.8810
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REGION |

Table 38. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in Region 1

DBH
class 30 years 35 years
{cm) Dipt. Nondipt. Total Dipt. Non-dipt Total

5 11.2040 13.6121 24,7161 16.1440 14.1629 30.3033
10 11.2775 10.8269 221044 14,2220 12,2356 26.4576
15 20.5840 15.2036 35,7876 25,6840 16.7181 42,3021
20 17.3408 7.9970 25,3378 20.8889 10.4743 31.3632
25 21.7649 9.8473 31.6122 23,9948 12.9078 36.9026
30 19.6744 7.7913 27.4657 25,6862 9.0338 34.7200
35 14.8040 10.2068 25,0108 16.6650 12.1308 28.7958
40 258313 12.6561 38.4864 28.4438 12,6551 41.0989
45 16.4438 6.7413 23.1857 18.4425 6.7413 25,1838
50, 20,6550 4.3060 24,8610 22,5775 5.9945 28,6720
55 11.2775 5.2295 16,6070 11.27756 5,7459 17.0234
60 8.4581 4.4221 12.8802 8.4581 44221 12.8802
65 6.3436 3.8166 10.1602 6.3436 3.8166 10.1602
70 4.7577 1.3624 6.1201 475717 1.3624 6.1201
75 3.5683 1.0218 45901 3.5683 1.0218 4,5901

Total 213.8849 114.9398 328.8247 247.0503 129.4230 376.4733

DBH
class 40 years 45 years
(cm) Dipt. Non-dipt. Total Dipt. Non-dipt.  Total

5 16.1404 16.8509 32,9913 19.0340 20.3076 39.3416
10 14,2220 15,2356 29,4576 16.9360 17.2506 34.1866
15 28,2115 20.3496 48,5611 33.6820 22,3496 56.0316
20 23.2227 14.1408 37.3635 25,6431 19,4383 45,0814
25 25,6392 15.4473 40,9865 30.5392 16.9153 47.4545
30 29.2640 10.6538 39,9178 32,9608 12.1139 45,0747
35 16.6650 14,2228 30.8878 20,1550 17.9616 38.1165
40 30.4438 16.6594 47.1032 33.3875 18.8568 52.2443
45 20.3875 9.7624 30.1499 25,0406 13.4711 38.5117
50 22,5775 7.0718 29.6493 23.780% 10.1033 33.8838
55 12.6998 6.0538 18.7536 15.8354 75775 23.4129
60 9.5249 6.5404 16.0653 11.8766 6.5404 18.4170
65 7.1436 4.4053 11.5489 8.9074 5.2620 14,1694
70 53577 2.5540 7.9117 6.6806 3.1967 9.8773
75 40183 2,9155 6.9338 5.1005 2.9155 8.0160

Total  265.4179 162 8634 4282813 309.5592 1942601 503.8193
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REGION 1

Table 39. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in Region |1

DBH
class 30 years 35 years
(cm) Dipt. Nondipt. Total Dipt. Non-dipt. Total

5 1.0254 1.3549 2.3803 1.0254 1.3549 2.3803
10 15.8892 9.3700 25,2592 17.4026 15.1069 32.5095
15 22,5239 12.0200 35.5439 22.5239 14,9662 37.4901
20 17.9980 20.0045 38.0025 22.7830 21.3315 44,1145
25 16.0124 10.9910 27.0034 21.8113 12,8889 22,7002
30 18.4842 13.9425 32.4267 20.9779 13.9425 34.9204
35 12.9842 9.2198 22,2040 22,2040 9.2198 25,5221
40 18.2985 7.3186 25,6171 21.2421 8.6227 26.8648
45 12.5200 4,1307 16.6507 12.5200 6.7225 13.2425
50 13.7350 0.4533 14,1883 13.7350 0.4533 14.1883
55 10.1305- 4.8099 14,9344 15.6924 4.8039 20.4963
60 13.9292 49131 18.8423 13.9292 5.3730 19.3022
65 10.4469 3.4626 13.9095 10.4469 3.4626 13.9095
70 7.8352 4.8556 12.6908 7.8352 5.5970 10.4322
75 5.8764 1.6417 7.5181 5.8764 3.9477 7.8241

Total  197.689 108.4822 306.1712 230.0053 127.7934  367.7987

DBH
class 40 years 45 years
{cm) Dipt. Non-dipt. Total Dipt. Nondipt. Total

5 2.8163 1.6520 4.4683 48438 1.6520 6.4958
10 20.3005 15.1069 35.4074 20,3005 17.2144 37.5149
15 23.66256 20.0354 43.6979 29,9535 20.0354 49,9889
20 22.7830 23.2624 46.0454 31.0339 23.2624 54,2963
25 21.8113 20.7640 42,5753 24,7539 24,8587 49.6126
30 20.9779 15.9251 36.9030 26.3388 15.9251 42,2639
35 16.3023 12.0834 28.3857 18.9248 12.0834 31.0082
40 21.2421 8.6227 29,8648 25,0417 10.9834 36.0251
45 14,7594 6.7225 21.4819 14.7594 9.5714 24,3308
50 21.2758 6.0048 27.2806 21.2758 6.0048 27.2806
55 16,6924 4.8039 20.4963 15.6924 5,2536 20.9460
60 14,7693 5.3730 20.1423 15.5714 5,3730 20.9444
65 11.8270 3.4626 15.2896 13.1786 3.4626 16.6412
70 8.6202 5.5970 14.2172 10.3839 5.6970 15.9809
75 6.9652 3.9477 10.9129 7.0379 3.9477 10.9856

Total 2438052 153.3634 397.1686 279.0903 165.2249 44431562
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REGION 111

Table 40. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in Region Ll

DBH
class 30 years 35 years
{em) Dipt. Non-dipt. Total Dipt. Nondipt,  Total

5 0.2395 0.2089 0.4484 0.2395 0.2089 0.4484
10 3.0607 7.7681 10.8288 8.3552 7.7681 16.1233
15 6.1630 11.0474 17.2104 12.0266 19.7198 31.7464
20 10,7460 17.33562 28.0812 13.2804 17.33562 30.6156
25 12,5054 21.8471 34.3525 12,5054 21.8471 34.3525
30 15.9060 14.7933 30.6993 15.9060 19.6756 35.4816
35 6.4140 17.3032 23.7172 6.4140 18,1226 24,5366
40 15.9691 14.9330 30.9021 15.9691 17.3848 33.3539
45 8.14567 11.8989 20.0446 8.1457 12,4293 20.5750
50 7.3416 15,7384 23.0800 8.0318 16.7384 23,7702
55 4.8956 7.3303 12,2259 4,8956 7.3303 12,2259
60 4,0621 3.2070 7.2691 4.0621 3.2070 7.269
65 2.0681 0.5345 2.56926 3.0465 2.4052 5.4517
70 1.6435 0.4008 1.9443 2.2848 1.8039 4.0887
75 1.1576 0.3006 1.4582 1.7136 1.3529 3.0665

Total  100,2097 144.6467 2448546 116.8763 166.2291  283.1054

DBH
class 40 years 45 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt.  Total

5 0.2395 0.5191 0.7586 0.5494 0.5191 1.0685
10 10.1241 12.2178 22,3419 10.1227 12,2178 22.3405
15 12.0266 19.7198 31.7464 14.8616 24,9073 39,7689
20 17.2476 26.6444 43,8920 17.2476 26.6444 43.8920
25 19.8256 26.2413 46.0669 22.4999 34.7244 57.2243
30 18.0524 19.56756 37.6280 19.5551 20.5025 40.0576
35 6.9479 18.1226 25.0705 6.9479 26.7147 33.6626
40 19.9271 17.3848 37.3119 19.9271 18.1597 38.0868
45 8.9115 12.4293 21,3408 8.9115 13.1218 22,0333
50 8.0318 16.0829 241147 11.3740 16.0829 27.4569
b5 6.9327 8.2337 16.1664 6.9327 8.2337 15.1664
60 4,0621 3.2070 7.2691 5.1990 5.4252 10.6247
65 3.0465 2.4082 5.4517 3.4517 4.0689 7.9685
70 2.2848 1.8039 4,0887 2,9247 3.0516 5,9763
75 1.7136 1.3529 3.0665 2.1935 2.2887 4,4822
Total 139.3738 185.9403 325.3141 153.1468 216.6627  369.8095
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REGION IV

Table 41. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in Region IV

DBH
class 30 years 35 years
(cm) Dipt. Non-dipt. Total Dipt. Non-dipt. Total

5 3.2909 2.1208 5.4117 5.6368 2.1208 1.7576
10 45519 8.9302 13.4821 6.8071 13.6603 20.4674
16 3.0495 16.4846 19.5341 3.0495 27.2417 30.2912
20 5.8028 18.8116 24,6144 8.0092 235113 31.6205
25 4,9904 19.1237 241141 7.2148 19.6669 26.8817
30 8.0405 16.2382 24,4787 8.4151 21.3898 29.8049
35 9,2587 13.0020 22.2607 11.5254 13.4509 24,9763
40 9.9886 16.8100 26.7986 12.6552 20.4757 33.1309
45 7.7675 16,4228 24,1903 7.7675 19.6709 27.4380
50 14,0628 10.6378 24,7006 14,0628 10.6378 24,7006
55 8.8041 8.7180 17.5221 10.3207 11.9939 22,3146
60 2.8399 5.4108 8.2507 2.8399 5.4108 8.2507
65 2.1299 2,15613 4.2812 2,1299 4,0581 6.1880
70 1.6974 1.6134 3.2108 1.6974 3.0435 4.6409
75 1.1980 1.2100 2.4080 1.1980 2.2826 3.4806

Total 87.3729 157.68562 245,0581 103.2293 198.6160  301.8443

5 7.1522 3.2401 10.3923 7.1522 4.9563 12.1085
10 6.8071 20.4538 27.2609 8.9474 33.8009 42,7483
15 3.9605 27.2417 31.2022 5.4663 34.0474 39.56137
20 8.0092 241792 32.1884 11.6791 24,1792 35.7583
25 7.5510 25.9064 33.4574 7.5510 26.8007 34.3517
30 10.4753 22,1283 32.6036 10.4753 22,1283 32.6036
35 11.56254 18.0749 29,6003 13.9868 18.0749 32,0617
40 12.6652 20.1757 33.1309 15.5368 22.0575 37.5943
45 13.9433 19.6709 33.6142 13.9433 25.3592 39.3025
50 156.3041 17.4059 32.7100 15,3041 16.4059 32,7100
55 10.3207 13.0544 23.3751 12,9780 13.0544 26.0324
60 2.4806 9.7908 12.2813 2.9835 9.7908 12.7743
65 4.8678 7.3431 12,2109 5.2376 1.3431 12.5807
70 1.4008 5,6073 6.9081 1.6782 5.5073 7.1855
75 2.0506 4.1304 6.1810 3.2586 4.3890 7.3890

Total 118.5137 238.6029 357.1166 136.0782 268.6363 404.7145
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REGION VI

Table 42, PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in Region VI

DBH
class 30 years 35 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt. Total

5 3.0175 40722 7.0897 3.0175 5.1534 8.1709
10 6.9136 7.2689 14.1825 8.6818 8.4081 17.0899
15 4.6966 24344 7.1310 4.6966 3.1293 7.8259
20 11.1426 3.1139 14,2615 11.1426 3.1189 14.2615
25 17.4894 5.4500 22,9394 21.5228 5.4500 26.9728
30 22,0614 3.2934 25.3548 28.0691 3.2934 31.3625
35 16.4197 6.2636 22.6833 16.4197 6.2636 22.6833
40 15,3639 8.1456 23.5095 16.3639 8.1456 23.5095
45 16.9691 4.8055 21,7746 22,0098 6.3857 28.3955
50 20,9663 2.5559 23,5222 29,8738 4.0392 33.9130
55 16.9712 5.9169 21.8881 15.9712 6.7794 22,7506
60 22.2374 1.4376 23.6750 22,2374 2.9243 23,1617
65 18.3276 1.6854 19.9130 18.3276 1.5854 19.9130
70 13.7457 1.6854 15.3311 13.7457 2.1890 15,9347
75 10.3092 1.1890 11.4982 10.3092 1.8917 12.2009

Total 215.6312 59.1227 274.7539 241.3887 68.7570  310.1457

DBH
class 30 years 45 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt.  Total

5 5.9136 5,1534 11.0670 5.9136 7.2689 13.1825
10 8.6818 8.4087 17.0805 10.6966 10.6247 21.2213
15 6.4509 5.2692 11.7201 8.5174 5.2692 13.7866
20 14.7120 4,0463 18.7583 18.1049 6.8910 24,9959
25 21.6228 7.3944 28.9172 27.3838 9.0732 36.4570
30 28.0691 48967 32,9658 34.8883 7.4392 42,3275
36 20.4088 8.1456 28.5544 20.4088 8.1456 28.5544
40 19.9278 10.9706 30.8966 19.9278 10.9708 30.8986
45 22,0098 6.3857 28.3955 23.7052 9.4781 33.1833
50 30.8138 4.0392 34.8530 30.8138 6.1085 36.9223
55 21.3211 6.7794 28.1005 21.3211 8.5854 29.9065
60 22,2374 29243 25.1617 24.2086 2.9243 27.1329
65 20.6778 1.6854 22.2632 20.6778 21934 22,8712
70 15.6083 2.1890 17.6973 15.5083 4.6450 20.1533
75 12.3812 1.8917 14.2729 12.3812 2.2337 14.6149
Total  270.6362 80.0798 350.7160 294.4572 101.7510  396.2082
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REGION Vii

Table 43. PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in Region VII

DBH
class 30 years 35 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt, Total

5 2.0316. 6.5026 8.5342 4.0471 11.6763 16.7234
10 14.2467 30.3759 44,6226 19.0083 30.3759 49,3842
15 15,9097 32,5975 48,5072 21,9669 34.2950 56.2619
20 15.1657 21,5946 36.7602 15,1657 27.7320 42,8977
25 16.7117 16.8849 33.5966 22,8978 25,2405 48 1383
30 17.7662 16.0963 33.8625 18.8682 10.3146 29,7328
35 16.9002 5.1826 21.0828 15,9002 13.8706 29.7108
40 14.8532 11,9738 26.8270 14.8532 9,3755 24,2287
45 14.7950 6.3388 21.1338 16.7279 6.3388 22.0667
50 19.3952 3.01562 22,4104 19,3952 3.Q152 22,4104
55 7.8294 1.6072 9.4366 7.8294 4.2143 12.0437
60 6.3157' 5.3985 11.7142 13.1551 5.3985 18.5636
65 13.9705 4,6586 18.6291 13.9705 4,6586 18.6291
70 10.5458 9.4778 20.0236 10.9801 9.4778 20.4579
75 5.7623 7.8312 13.5935 8.2351 7.8312 16.0663

Total  191.1989 1795354 370.7343 223.0007 2038118  426.8155

DBH
class 40 years 45 years
{cm) Dipt. Non-dipt. Total Dipt. Nondipt. Total

5 4,0471 11.6763 15.7230 8.6309 21.8071 30.4380
10 19,0083 49,6988 68.7071 26.2452 49,6988 75.9440
15 27.6756 44,2083 71.8839 27.6756 56.8843 84.5599
20 22.8978 27.7320 50.6298 22,8978 31.4553 54,3531
25 18,8682 26,1745 45,0427 18.8682 26.1744 45,0426
30 25.8786 17.6057 43.4843 25,8786 17.6057 43.4843
35 21.3479 13.8706 35.2185 21.3479 16.8608 38.2087
40 16.7938 9,3755 26.1693 16.7938 10.3911 27.1849
45 16.7279 6.3493 23.9772 18,2478 6.3493 24,6071
50 16.3717 3.0152 18.3869 16,3717 7.9062 23.2779
55 7.8294 4.2143 12.0437 16.3080 4,2143 20.5223
60 13.16561 6.2248 19.3799 13.1551 6.2248 19.3799
65 13.9705 4.6586 18.6291 14,8663 4.6586 19.5249
70 10.9801 9.4778 20.4579 11.1497 10,1497 21.2994
75 8.8584 8.1084 16.9668 9.3623 8.1084 17.4707

Total 248.4104 242.3901 485.8005 266.8089 278.4888  545.2977

—155—



REGION Vil

DBH
class
{cm)

10
15
20
25
30
35
40
45
50
55
60
65
70
75

Total

DBH
class
{cm)

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75

Total

Projected volume in Region VIil

30 years
Dipt. Non-dipt
5.3829 9.7464
20.5161 37.2187
21.0627 28 2018
14.6298 17.1456
12.6838 14.5637
16.3948 12.1104
13.6772 11.7149
10.1837 8.2840
7.5335 7.2211
12.3967 3.8769
9.5740 5.8898
8.0695 5.4186
4.3285 18577
3.2464 1.6933
24348 1.2700
162.1144 166.2129
40 years
Dipt. Non-dipt
16.9565 16.8534
33.2457 43.4388
23.3562 332733
16.9898 27.2960
18.8085 20.5613
18.4788 20.6034
16,2142 13.7492
13.5885 9 2087
10.0153 8.2986
12,9933 6.2264
9.5740 5.8898
9.3450 5.4186
4,3285 3.3130
3.2464 2.2860
2.4348 1.7145
208.5255 218.1310

Total

16.12893
57.7348
49,2648
317754
27.2475
28 5052
25.3921
18.4677
14,7546
16.2736
15.4638
13 4881

6.1862

4.9397

3.7048

328.3273

Total

33.8099
76.6845
56 6295
44.2858
39.3698
390822
28 9634
227472
18.3139
19.2179
16.4638
14.7636

7.6415

55324

41493

426.6565
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35 years
Dipt. Non-dipt.
5 3829 97464
33 2457 37.3287
22 8781 33.2733
14.6298 20.0616
12 6828 18.9658
16.3948 19.56145
13.6772 12.3686
10 1837 9.2087
10.0153 8.2986
12,9933 3.8769
9.6740 5.8898
9.3450 5.4186
4.3285 3.0640
3.2464 2,2860
24348 1.7145
181.0133 190.9060
45 years
Dipt. Non-dipt,
16 9565 16.8534
36.6406 47.4388
23.3562 40,5095
20.3784 35.2415
21,5085 20.5613
18 4788 20.6034
15 2142 13.7492
13.5385 10.5828
10.4973 8.2986
13.9086 6.2264
10.5281 6.8770
9.3450 7.6468
5.2465 3.3130
5 4380 2.2860
3.8260 2.0485
224.8612 242,2362

Table 44. PROJECTED VOLUME (m3) PER HECTARE AFTER

Total

15,1293
70.4644
56.1614
34.6914
31.6496
35.9003
26.0458
19.3924
18.3139
16.8702
15.4638
14 7636

7 3935

5.56324

4.1493

371.9193

Total

33.8099
84.0794
63.8657
65.6199
42,0698
39.0822
28.9634
241213
18,7959
20.1350
17.4051
16.9918

8.5595

7.7240

5.8745

467.0974



REGION X

Table 45, PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in Region X

DBH
class 30 years 35 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt.  Total

5 3.5069 12,3303 16.8372 3.5069 12,3303 16.8372
10 10.1350 321112 42,2562 14.4384 40.4843 54,9227
15 12.3361 27.8448 40,1809 12.3361 30.2976 42,6337
20 12.9148 25.3780 38.2928 18.2277 25,3780 43,6057
25 13.3883 23.7542 37.1425 17.6631 23.7542 41.4073
30 14.70156 24,1924 38.8939 19.6159 24,1924 43,3583
35 14,9149 8.4915 23.4064 14.9149 8.4915 23,4064
40 17.4453 15.5197 32.9650 17.4453 156.5197 32.9650
45 13.7294 9,2188 22,9482 19.1225 9.2480 28,3705
50 14.1103 9.5874 23.6977 16.4372 10.1068 26.5440
55 17.6430 7.9275 25,5705 17.5847 7.9275 25,6122
60 12,6928 2.2240 14,9168 13.1885 3.1073 16.2958
65 7.9605 3.2075 11.1680 8.8914 3.2075 12,0989
70 5.9704 2.4056 8.3760 5.9704 2.4056 8.3760
75 44778 1.8042 6 2820 4,4778 1.8042 6.2820

Total 175.9370 205,9971 381.9341 203.3608 2182549  421.6157

DBH
class 40 years 45 years
(cm) Dipt. Nondipt. Total Dipt. Non-dipt.  Total

5 6 4300 20.3557 26,7857 9.1512 20.3557 29,5069
10 20.7251 42,3632 63.0883 23.7251 46,7454 70.4705
15 15.9358 37.3807 53 3165 22,4916 37.3807 59.8722
20 18.2277 30.4992 48.7269 24 0341 25,6304 59.6645
25 17.6531 32.3652 50.0183 23.0137 34.2470 57.2607
30 19.1659 26 1443 45 3102 20,4571 29,6786 50.1357
35 16,9098 10.3454 26 2552 15,9098 16.3454 32.2552
40 24 2981 15,5689 39.8670 24,2981 15.5689 39.8670
45 19.1225 9.2480 28.3705 22,2759 12.8199 35.0958
50 16.4372 10,1068 26,5440 16 4372 14.0168 30.5440
55 17.5847 11 0759 28.6606 18.6885 11.0759 29.7644
60 13.1885 3.1073 16.2958 14,2120 5.3305 19.5425
65 8 8914 32075 12.0989 94095 6.2301 15.6396
70 6.6686 2.4056 9.0742 6.6686 3.6726 10 3412
75 50015 1.8042 6.8057 5.7300 2.7545 8.4845

Total 225 2399 265.9779 481 2178 256 5023 291.9424  548.4447
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REGION Xl

Table 46, PROJECTED VOLUME (m3) PER HECTARE AFTER
Projected volume in Region XI

DBH
class 30 years 35 years
{cm) Dipt. Non-dipt. Total Dipt. Non-dipt.  Total

5 6.7284 2.8763 9.6047 11.3958 5.4732 16.8690
10 16.7043 10,2981 27.0024 19.9741 10.2981 30.2722
16 24.4570 11.9799 36.4369 26 9044 11.9901 38.8945
20 19.7627 10.9086 30.6713 24 5619 16.1175 40.6794
25 16.9708 12.6476 29.6184 20.56305 12.6476 33.1781
30 11.4226 13.3121 24,7347 13 8063 13.3121 27.1184
35 13.4603 12.4143 25.8746 16.4129 12.4143 27.8272
40 10,7317 12.2640 22,9957 16.9831 14,0601 31.0432
45 14.9673 10.5812 25,5485 14,9673 12,1482 27.1155
50 12,7413 11.3809 24,1302 12,7413 11.3889 24.1302
65 5.3281 8.6625 13.9906 8.6674 10.7876 19.4550
60 8.1101 12.3146 20.4247 8.1101 12.3146 20.4247
65 10.0825 8.7359 18.8184 10.0825 8.7359 18.8184
70 5.0618 7.0519 12,1137 5.0618 7.0519 12.1137
75 3.7963 4.7889 8.6852 3.7963 5.7889 9.6852

Total  180.3252 150.2248 330 5500 212.9957 164,6290  377.5247

DBH
class 40 years 45 years
(cm) Dipt. Non-dipt, Total Dipt. Non-dipt. Total

5 11.3958 7.7430 19.1388 13.4485 7.7430 21.1915
10 22,9946 18.6510 41.6456 24,6208 18.6669 43,2877
15 26.9044 17.7153 44,6197 28.7082 17,7153 46,4235
20 24,5619 17.4918 42,0537 26,0556 20.3917 46.4473
25 22,0409 16.8059 38.8468 22,0409 20.1695 42,2104
30 16.2915 13.5566 29,8481 22,2915 19.9635 42,2580
35 15.4129 18.2814 33.6943 18.3911 18 2814 36.6725
40 16,9831 16.0808 33.0639 19,5173 16.0808 35.5981
45 17.2007 12,1482 19.3489 17.2007 16.3475 33.5482
50 16.8135 14,7008 31.5143 16.8135 14,7008 31.5143
55 8.6674 10,7876 19.4550 10.1101 11.5256 21.6357
60 10.5005 14,0907 24,5912 12.0825 16,8942 27.9767
65 12,1253 10.5680 22,6933 16.0618 12.4206 27.4824
70 8.8439 7.9260 16.7699 10,7963 8.8154 19.6117
75 4,1329 6.9445 11.0774 5.3472 6.9445 12,2917

Total  234.8693 203.4916 438.3609 262.4860 225.6607  488.1467

H 82

Uriarte, M T , Virtucio, F D (1988) Growth and Yield of Residual Torests in the Philippines,

Occasional Paper No 1 (1988), College Laguna 1-75
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31 Diameter Increment

An essential component of a growth model is the prediction of diameter increment. In
monospecific stands, a robust approach is to predict the stand basal area increment and
apportion this among the component trees (Vanclay 1985). However, in mixed stands, it is
expedient to predict the increment of each individual stem. Increment can be predicted as
diameter or basal area increment; theoretical (Vanclay 1983) and empirical (West 1980)
analyses have confirmed that both approaches arc equally efficient. The choice between
these should be made on the basis of the distribution of residuals.

A suitable time interval should be selected to minimize the effects of climatic variation and
of any measurement error. The interval should be sufficiently long to ensure a large
increment relative to the measurement error. A period of 5 years appears to fulfill these
requirements.

It is desirable to use equations which are inherently constrained to provide sensible
predictions near the limits of the data, especially if data are sparse. Diameter increment
equations should pass through the origin (or have a small positive intercept), should rise to a
broad plateau, decrease and asymptotically approach zero or reach a sensible maximum
diameter. Robust equations with such a shape include:

Log(DI)= a + bXD + c¢XLog(D)

DI

achx(Dmax—D)

weon{[252] -

where D/ is diameter increment, D is diameter, D ,, is the maximum attainable diameter,
and a, b, and ¢ are parameters to be estimated. Although D, can be estimated by
regression, it is often expedient to provide a subjective estimate, especially if data for large
trees are scarce. These equations provide the basic elements of increment functions; terms
such as site quality and stand basal area should also be incorporated.

DI

The first equation can be fitted by linear regression, the second with a few iteratons of
linear regression, but the last equation requires non-linear regression. Although it is
theoretically preferable to use generalized least squares (Ferguson and Leech 1978, 1981)
for remeasured plot data, ordinary least squares can generally be used if the number of plots
is large relative to the number of remeasurements.

A great variety of competition indices have been employed in plantation growth models, but
appear to offer little advantage in mixed forests. Stand basal area is generally more useful
than competition indices {Vanclay 1983). If an additional term 1s desired to refect the
relative position in the stand, the basal area of trees bigger than the subject tree 15 often
effective.

32 Mortality

Mortality functions should predict natural regular mortality. Mortality arising directly from
logging can be better accommodated through a logging damage function. Catasirophic
mortality should not be included in a deterministic function, as 1t generally leads to an
undesirable distribution of residuals and can be handled better in other ways (Hzmilton
1980).
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Many approaches have been devised for modelling mortality in even-aged monospecific
stands, but the alternatives are greatly reduced for mixed stands. Threshold incremeat and
limiting competition approaches have been widely used, but do not appear to provide robust
results, and empirical methods offer more promise (Vanclay 1983).

Hamilton (1980) argues that it 1s inappropriate to estimate relative mortality using linear
functions, and that a logistic function is more appropriate:

-1
b= [1rer )

where P is the probability of survival, and f (x) is some suitable linear function. This has
the advantage that survival over a n year period can be predicted as the nth power of the
annual probability. Mortality is derived as 1-P.

To enable parameter estimation using linear regression, this equation can be expressed as

tos [+ ] - 10

In mixed forests, a linear function in tree diameter and stand basal area generally provides
reliable estimates of mortality. Mortality arising indirectly from logging can be
accommodated by including time since logging (or cyclone):

d

P b
—_— = + + ¢XSBA + =
Log [I—P] @ Dpa T SBAY T4

where D is diameter, SBA is stand basal area and TSL is time since logging (or cyclone).

3.3 Recruitment

The need for a recruitment or regeneration model depends on the intended length of
projection. If long projections are envisaged, prediction of recruitment is essential, as
recruitment will influence stand basal area. A common and simple approach is to assume
that there is a constant pool of regeneration which is replenished as stems are recruited into
the larger stand fraction, and whose composition never changes. Other authors try to model
recruitment more explicitly. For example, Hann (1980) predicted recruitment from site
index, total stand basal area and basal area 1n the smallest size class.

Recruitment is critical to successful predictions from succession models (Shugart 1984) and
it is intuitive to examine how these stochastic models deal with recruitment, even if their
methods cannot be directly applied to deterministic yield models. Recurring themes are
seed sources, leaf area indices, soil moisture, gap size and the nature of the substrate
(mineral soil of leaf litter). For yield models, equivalent concepts are stand composition,
stand basal area, site quality, basal area removed and time since logging.

The modelling of recruitment is influenced by inventory technique more than any other
growth model component. If a large fixed area plot is used to measure all stems to a
relatively small size limit, then the “constant pool” method may perform well, especially if
stems smaller than the recruitment size were measured. In contrast, point sampling
(probability proportional to size) is unlikely to provide a realistic indication of the species
composition of the advance growth, and the constant pool method is likely to fail.

Some growth models employ regeneration sub-models to predict the growth of regeneration
from seed until it is recruited into the main model (eg. Ek and Monserud 1974, Vanclay
1985). This provides good predictions in some forest types, but may be an unnecessary
complication 1n rainforests where seedling mortality is high and most of the stems
colonizing gaps after disturbance exist prior to the disturbance.

4 The Queensland Rainforest Growth Model

The rainforest growth model (Vanclay 1987) is the most sophisticated of the native forest
growth models employed by the Queensland Department of Forestry. Yet despite the
complex nature of the forest that it simulates, it is comparatively simple and is readily
adapted to other forest types.
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The rainforest growth model 1s a cohort model which admits a maximum of 200 cohorts for
each stand. Imitially, stems from the same species group and whose diameters differ by less
than five millimetres are grouped into a single cohort. If necessary, greater differences are
accommodated by forming groups of stems most similar in size.

During simulation, cohorts comprising more than a critical number of stems or exhibiting
diameter increments exceeding five millimetres per annum may split into two new cohorts,
one with 25% of the stems and 1.3 times the predicted current annual increment, and one
with 75% of the stems and 0.9 times the predicted current annual increment. This reflects
the skewed nature of increment commonly observed in rainforest stands. The critical
number of stems varies with stem size, and is twenty stems per hectare for stems below 40
cm dbh (diameter at breast height, over bark), five stems per hectare for stems exceeding 40
cm dbh, and two stems per hectare for stems exceeding the normal merchantable size (50 to
100 cm diameter breast height or above buttressing depending upon species). The total
number of cohorts is maintained below 200 by merging, within species groups, cohorts with
the most similar diameters.

4.1 Grouping Species

Because of the large numbers of tree species represented in tropical rainforests, it is clearly
impractical to develop separate functional relationships for each tree species. To sensibly
aggregate these species, it is expedient to employ three criteria, namely the volumc
relationship, logging practice and growth pattern. In the model, species groups are identified
by a four digit code, SVLG, where S represents the datum source (0 = inventory, 1 =
predicted ingrowth), V indicates the volume equation to be used (1 to 4), L indicates the
logging rule applicable (1 to 9 inclusive) and G indicates the growth group. Five growth
groups were identified on the basis of merchantability, size commonly attained and growth
rate. Generally, group 1 (large, fast growing) contains gap opportunists, group 3 (small, fast
growing) contains other pioneer and short-lived species, and groups 2 and 4 (slow growing)
contain shade tolerant species. Practical necessity required the use of a single (fifth) group
for all non-commercial species, as inventory identified only commercial and potentially
commercial species, with most non-commercial species recorded as miscellaneous.

4.2 Diameter Increment

Because of the vast amount of data, the disproportionate representation of smaller size
classes, and to facilitate graphical analyses of the residuals, the data were grouped according
to site quality, soil parent material, stand basal area and 5 cm dbh classes. Some cells were
further grouped to enable the estimation of the variance within each cell. The mean dbh
and stand basal area of each cell were used in the analysis, and site quality and soil parent
material were included as dummy (0, 1) variables. Linear regression, weighted by the
inverse of the variance, produced the following results (Figure 1):

DIy = (140-20TG - D)x D9%7x(2.497 +1.196 SQ —1.061 BV —0.02859 SBA)x10™*
DI, = (160—30TG —D)x D%%7x(2.543 +0.2737CG —0.02902 SBA)x10™*

DI3= (120 —D)x DO765-0051TGx (2. 478 +1.055 SQ —0.8328 CG —0.03364 SBA)x10™*
DI4= (110 = D)x DO#3+0013TG ¢ (1 542 +0.3924 CG —0.01741 SBA)X107*

DIs= (170—40 SA—-60TG —D)x D%%7x(2.076 —0.3831 CG —0.01894 SBA)x10™*

where DI, is the dbh increment (cm/ann) of growth group 1, D 1s dbh (c¢m), SBA is stand
basal area (m?/ha of stems exceeding 20 cm dbh), SQ is 1 for good sites and 0 for poor
sites, BV is 1 on Basic Volcanic parent material, CG 1s 1 on Coarse Granite parent material,
SA is 1 on Sedimentary, Metamorphic and Acid Volcanic parent material, and TG is 1 on
Tully Granite parent material.
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4.3 Mortality
Mortality is predicted from tree size and stand density:

-1
Pi= (1 + 65.899—6.03912“—000839253,4)

Py= (1 + 64379 +0 1010 D -0 0007908 D? ~0 01477 § BA ]

-1
Py= (1 + eszm«ssssu")

Py= (1 + 85331—2.8020“—000450058,1 )

-1
Ps= (1 + e4a94~1764cr1)

where P, is the annual probability of mortality within growth group i, D is dbh (¢m) and
SBA is stand basal area (m* ha of stems exceeding 20 cm dbh). The trend in growth group 2
contrasts strongly to that of the other growth groups (Figure 2), but is not inconsistent with
findings of other workers (e.g. Buchman et af, 1983).

44 Recruitment

As the minimum stem size measured in inventory has varied betweea 3 and 20 cm dbh,
recruitment must be predicted at 20 cm dbh. However, data concerning stems less than 20
cm dbh can be employed by marking the lower limit of measurement with a "ghost” stem 1n
each growth group, and activating the prediction of recruitment for any growth group only
when the marker (or ghost stem) attains 20 cm dbh.

Total recruitment was predicted as

N = 5.466 — 0.06469 SBA + 1.0135Q

where N is the number of recruits (stems/ha/ann at 20 cm dbh), SBA is stand basal arca
(m*/ha of stems exceeding 20 cm dbh) and SQ is 1 on good sites and 0 on poor sites. On
average, recruitment does not exceed 6.5 stems per hectare per annum, and does not occur
where stand density exceeds 100 and 85 square metres per hectare basal area on good and

poor sites respectively.

The proportion of recruitment in each growth group is predicted using a logistic function
incorporating stand basal area, composition and site quality:

-1
-2 407 ~0 005608 SBA +0 01105 8, +0 004 S

Pl =1 - [1 Foe A 1 By 64 By Q)
-2 572~ 6 SBA +0, 00 B, ~0 064

P2— i [1 Foe 25 0 006756 SBA +0.11800 B, -0 06434 B,5Q
-1, - - +0.

P3 =1 [1 Foe 1.761 -0 008240 SBA —0 08076 B3 +0.16610 B,5Q

~2.440 -0 010690 SBA +0 16470 B4—0 06230 8,5
P4 =1 - (1 + e ¢ e

)—l
)—-l
)—-1
-1
-0 655-0024960 SBA +0 10630 Bs—0 02621 345
Ps= 1- [1 + e 3 ! Q)

where P, is the proportion of the total recruitment as growth group i, SBA is stand basal
area (m?/ha of stems exceeding 20 cm dbh), B, is the basal area of growth groups i, and SQ
is 1 on good sites and 0 on poor sites. The use of the basal area of each growth group rather
than the number of stems ensures robust predictions when inventory data derived from
point sampling are projected. To ensure that these estimated proportions summed to exactly
1.0, the proportions were standardized:

— P’
= 57
The proportion of recruitment within each growth group assigned to any logging group ts

determined according to the composition of the corresponding stand fraction. The use of
numbers of stems rather than basal area ensures reliable predictions despite the presence of

P,
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useless veteran trees. Thus, for example, if it is determined that five percent of the growth
group 1 stems 1o the existing stand are useless, then five percent of the predicted growth

group 1 recruits will be assigned to that category. A similar procedure is followed to
determine the volume group.
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Vanclay, Jerome K (1988). A stand growth model for yield prediction in
rainforests Design, 1mplementation and enhancements. [UFRO Growth
and yield in tropical mixed/moist forests conference (1988), Kuala

Lumpur, Malaysia.
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TABLE 1

Example of the cohort approach

AR E

(R} U/~ &P~ X5 % F)

Hppansiang ratn ferest Growth wodelE S ilnfrain farsstd B s

Specific name

Trade name  lnventory

Cohort Cohort

data hst
group Year0 Year 1 Year 2 Year 3 Year 10 Year 25
SVLG
pBH N/ha pnH N/ha psH N/ha b N/ha pBs N/ha pDBH  N/ha
4197 185 42.30 185 4264 184 4499 183 4996 181
C“’g‘”e”‘“ N°”h°”‘k ESO 1 390 4150 7.39 4183 554 4226 138 4250 138 4494 138 4992 136
sublimis silky o 4203 4.15 4246 415 4481 413 4978 408
Sloanea Blush alder BLA 49 374 49 50 520 4992 129 5022 129 5051 128 5257 123 56381 114
australia L 49,79 388 50.09 386 5038 384 5244 370 5668 341
Cardwellta Northern NSO 26 492 2650 1813 2680 1810 2708 1807 2736 1805 2935 1786 3367 1751
sublimis silky vak
Canarium Brown BRCG8 495 68 50 271 6885 269 6918 267 6951 265 7182 251 7660 224
batleyanum cudgerie
Xanthophyllum Macintyre's MCB 42 495 42 50 705 4282 699 4313 694 4343 689 4556 652 5011 5 81
octandrum boxwood MCB 36 495 3650 9.56 3681 948 3709 941 3738 934 3841 884 4376 786
Miscellaneous MIS 24 495 2450 2121 2476 2104 2499 2087 2524 2071 2695 1958 3069 1739
Miscellaneous MIS 16
MIS 16 196 1650 14030 1671 13914 1690 13800 1710 13686 1850 12919 2162 11434
MIS 16
Flag 1 2491 15 00 100 1520 100 1539 099 1557 099 1691 096 19.88 090
[lag 2 2492 15 00 100 156%2 100 1543 099 15064 098 1715 097
Flag 3 2493 15 00 1.00 15.29 099 1557 099 1585 098 1790 093
Flag 4 2494 1500 1.00 1519 099 1536 099 1564 098 1679 094 1959 086
Flag 5 2495  15.00 100 1520 099 1538 098 1657 098 1690 092 1987 08)
Recruits group 2 1322 2011 066
1492 20.39 038
Recruits group 3 1493 2221 229
1493 21.24 342
1493 2031 356
°* ib)
=~ l {a)
5 04 OTHER -
£ 5
§ 3
2 03 YULLY GAANITE E
¢ g
% N BASIC VOLCANIC 3
z ¥

T y T T
40 60 80 100
DIAMETER (em)

T
140

20 a0
STAND GASAL AREA {m2rns’)

40 50 80

Fig 3 Diameter increment of growth group 1 (a) Stand basal area 20 m? ha=", good sites (b)
Diameler =50 cm DBHOB
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Table no.9

Figures for basal area increment cited by Abayomi (1982)

{ Locality Vegetation Eype G A G _G_ Source
Basal Basal A G
rea Area Kyears)
(n“/ha/yr)(m“/ha/yr)
Afaka, NigerialNorthern Guinea Kemp, 1963
savanna 7.1 0.24 30
IBP Research Miombo woodland 13.3 0.30 34 Malaisse, 1978
site, Zaire
Ndola, Zambia jMiombo woodland 16.1 0.15 107 Endean, 1968
Mua Livulezi Bamboo savanna 15.9 0.20 79 Edwards,
Malawi Shrub savanna unpubl,
with bamboo 11.2 0.25 45
Woodland savanna} 15,0 0,21 71
Tree savanna 4,3 0.47 9
Bunda, Malawai |Cut-over Edwards, as
savanna 11.9 0.57 21 above
i B

FAO (1989). Studies on the volume and yield of tropical forest stands.
1. Dry forest formations. FAQ Forestry Paper 51/1 + 51-56
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444 - Yield expressed as a function of precipitation

Following the examination of a number of experimental

resulec Clement proposes the following expresion for yield
p 1n m /ha/year

p = 0.05129 + 1.08171 P2

where P 1s expressed 1n meters (of precipitation),

This expression of yield omits the age, 1.e. 1t assumes that
the optimum age for exploitation is already known. For most of
the experiments on which this formula 1s based the exploitation
age was of the order of 20 vears.

Graph no.5S

Yield observed as a function of rainfall
(from report by Clément)
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FAO (1989) Studies on the volume and yield of tropical forest stands
1 Dry forest formations FAO Torestry Paper 51/1 51-56
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THE STUDY AREA

The study was carried out in a 64 ha plot located in the Tapajos National Forest, 67 kn south
of Santarem, state of Park, Brazil (longitude 55° 00’ W, latitude 2° 45’ S) (Figure 1)

The forest is a typlcal dryland (‘terra firme’) high forest with rare occurrence of palms Average
volume of all species above 45 cm dbh is about 150> ha (Brazil unpublished) although in some
patches volumes as high as 220 m 3ha have also been found (Silva et al. 1985).

Some of the species of the emergent layer are Berthollethia excelsa, Couratari spp.
(Lecythidaceae), Dintzia excelsa, Pithecellobium spp., Parkia spp. Hymenaea courbaril
(Leguminosae), Manilkara huberi (Sapotaceae), and Tabebuia serratifolia Bignoniaceae (Silva
et al ,1985). The understorey is generally open with high occurrence of Rinorea flavescens and
R guianensis (Violaceae), and Duguetia echinophora (Annonaceae).

The climate of the region is classified as Ami according to Koppen’s system. This type is charac-
terized by a short dry season for two to three months, with less than 60 mm rain per month, but
with an annual rainfall over 2000 mm. It occurs in 41% of the Legal Amazon area (Bastos 1982).
Climatic data from Belterra, situated about 35 krn north of the experimental area show an
average annual temperature of 25°C and a mean relative humidity of 86%. Annual rainfall is
2100 mm with 182 rainy days through the year. Maximum rainfall occurs in March (24 days),
April (23 days) and May (26 days) whereas the minimum occurrence is in August (7 days), Sep-
tember (7 days) October (7 days) and November (4 days). Mean annual insolation is about 2150
hours (Carvalho 1982).

The relief where the experiment was set up is flat and the soil is rather homogeneous It is clas-
sified as Distrophic Yellow Latosol in the Brazilian classification. This type is denominated Fer-
rasol according to FAQ classification and Oxisol according to the United States Soil Taxonomy
classification (Jordan 1985).

Information gathered from local people revealed that the area had suffered light exploitations
30-40 years ago especially of Cordia goeldiana, Cedrela odorata and Aniba duckei. the last for
extraction of linanol oil. This probably explains the existence in the area of large clumps of Bixa
arborea, a very fast growing pioneer species which rapidly colonizes big gaps, and is not en-
countered in undisturbed forests in big clumps. Some individuals are now more than 50 cm dbh.

Logging was carried out in 1979 using powersaws. An attempt was made at directional felling
and a wheeled skidder was used operating in skidding trails previously opened by bulldozers.

The logging intensity applied was considered as relatively heavy by the normal standards of the
Brazilian Amazon. An average, of 16 trees per ha from 63 specncs were felled resulting in an
average logged volume of 75 m 3ha’l. Such a large number of species was exploited to create a
condition where almost all harvestable timber was logged (see Costa Filho et al. 1980). The
species comprised the traditionally commercial species in the Santarem market and also some
of the potentially merchantable ones which at the time of logging had not a steady market.

Two minimum felling diameter limits were apphed. In 25 ha south of the access road the felling
diameter was 55 cm whereas in 39 ha north of the same road the minimum felling diameter was
45 crm. Despite those two felling diameters, no attempt was made in this study to investigate the
influence of felling diameters on the growth rates of the residuals.
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METHODS AND MATERIAL

The permanent plots procedure
Thirty six 0.25 ha permanent plots were established in 1981 two years after logging and have
been remeasured since then, comprising five sets of measurements n six years

Eighteen plots were randomly located on the northern part of the research area where the fell-
ing limit was 45 cm and the same number in the southern part where the felling limit was 55 crm
(Figure 2).

The plots are square in shape and comprise 25 sub-plots of 10 X 10 m where all trees S cm dbh
are recorded Five smaller plots of 5 X 5m were randomly located within each plot for measure-
ment of saplings and within each sapling plot one triangular plot of 5 X 3.525 X 3.525 m was also
randomly located for seedling counting (see details in Figure 3).

Measurement procedures and variables measured are fully described in Hutchinson (1982) and
also in Silva & Lopes (1984). The procedures are the same adopted in the FAO project in
Sarawak (MAL/76/008) with slight adaptations for the Brazilian conditions.

Dawkins’ crown illumination scores (Dawkins 1958) were used to classify trees according to the
quantity of light received by crowns:

+  Scoresl & 2: crowns receiving full overhead light;

*  Score 3: crowns partially shaded but receiving some overhead light; and

«  Scores 4 & 5: crowns receiving only side light or only diffuse light.

Trees were divided into the following diameter classes:

Class dbh (cm) Class  dbh (cm)
15014l 5 45-54.9
2 15-24.9 6 55-54.9
3 25-34.9 7 65-74.9
L 3 5 - 10 10 - 9 8 75 +

R - IMEICEHT IR, R, A&

Table 2. Periodic annual increment of dbh (cm) of a sample of species
(S1x years of observations for trees standing and alive, and
all crown illumination classes)

Commercial

Astronium gracile 21 0.3 0.3 0.0-1.2 100
Carapa guianensis 145 0.6 0.3 0.0-1.6 50
Cordia bicolor 69 0.4 0.3 0.0-1.5 75
pralium guianensis 14 0.3 0.2 0.1-0.6 67
pidymopanax morototoni 23 0.9 0.5 0.0-2.0 56
Goupia glabra 13 0.6 0.4 0.0-1.2 67
Holopyxidium jarana 42 0.2 0.2 0.0-0.7 100
Jacaranda copaia 67 0.9 0.6 0.0-2.2 67
Manilkara huberi 26 0.4 0.3 0.0-1.0 75
Nectandra 68 0.3 0.3 0.0-1.6 100
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Potential

Alexa grandiflora 56 0.2 0.3 0.0-1.3 150
Bixa arborea 299 0.9 0.6 0.0-2.5 67
Brosimum guianensis 20 0.3 0.4 0.0-1.3 133
Cordia alliodora 68 0.2 0.2 0.0-0.9 100
Couratary oblongifolia 145 0.3 0.3 0.0-2.2 100
Helicostylis pedunculata 36 0.4 0.2 0.0-1.0 50
Hevea sp. 44 0.4 0.3 0.0-1.3 75
Iryanthera juruensis 32 0.2 0.2 0.0-0.6 100
Maquira sclerophylla 30 0.2 0.2 0.0-0.9 100
Ocotea spp. 211 0.3 0.3 0.0-1.5 100
Perebea guianensis 31 0.3 0.2 0.0-0.7 67
Poutertra bilocularis 21 0.3 0.2 0.0-0.8 67
Sclerolobium chrysophyllum 65 0.9 0.9 0.0-3.3 100
Tachigalia sp. - 94 0.3 0.3 0.0-1.6 100
Tapirira guianensis 41 0.8 0.5 0.1-2.2 62
Virolas cuspidata 48 0.3 0.2 0.0-0.8 67
Virola melinonint 85 0.5 0.4 0.0-2.0 80
Non-commerciat
Cecropia leucoma 73 1.4 0.9 0.2-3.3 64!
Cecropia sciadophylla 159 2.1 0.9 0.2-3.9 Lf
Coussarea spp. 200 0.1 0.1 0.0-0.8 100'1
Crudia glaberrima 118 0.2 0.2 0.0-1.0 100
Duguetia echinophora 28 0.1 0.1 0.0-0.3 100
Esch iweilera amara 91 0.2 0.2 0.0-1.1 100
Esch Wweilera blanchetiana 99 0.2 0.1 0.0-0.6 50;
Esch weilera odora 120 0.1 0.2 0.0-1.2 200
Guatteria poeppigiana 88 0.3 0.3 0.0-1.7 10%
inga spp. 419 0.9 0.7 0.0-3.5 78,
Miconia sp. 73 0.3 0.3 0.0-1.1 100,
Neea sp. 53 0.3 0.2 0.0-1.1 67
ormosia sp. 47 0.3 0.3 0.0-1.3 100,
Pausandra densiflora 70 0.1 0.1 0.0-0.3 100
Porouma longipendula 56 0.8 0.6 0.0-2.2 75
Protium apiculatum 446 0.3 0.2 0.0-1.5 67
Rinorea flavescens 142 0.1 0.1 0.0-0.3 100
Rinorea guianensis 358 0.2 0.1 0.0-0.6 50
Sapotaceae (%) 385 0.2 0.2 0.0-1.2 100
Sloanea sp. 468 0.5 0.3 0.0-1.9 60

(*)Genera Pouteria, Micropholis, Phrieurella and Sarcaulus.
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Table 3.

classes

Periodic

annual

increment

of

(Trees standing and alive,

dbh

(cm) of all

species

by dbh

all crown 1llumination classes)

Measurement
period

1981 - 1982 (*)
1981 - 1983
1981 - 1985
1981 - 1987
1983 - 1987

188
0.4

187
0.4

185
0.3

77
0.6
75
0.6
72
0.6
72
0.6

Classes
5 6 7
49 22 14
0.8 0.7 0.7
48 22 14
0.7 0.6 0.6
45 22 14
0.7 0.6 0.6
44 20 14
0.7 0.7 0.6
49 21 14
0.6 0.6 0.6

(*) Number of species in each diameter class.

~n

.
n

n

.
(A%

0.6

0.6

0.5

Table 4. Periodic annual increment of dbh (cm) of commercial species by dbh classes
(Trees standing and alive, all crown illumination classes)
Measurement Diameter Classes
period 1 2 3 4 5 6 7
1981 - 1982 (*) 28 21 17 12 11 5 -
Q.5 Q0.7 0.7 0.6 0.7 0.6 -
1981 - 1983 28 21 17 12 11 5 -
0.5 0.7 0.7 0.6 0.6 0.6 -
1981 - 1985 28 21 16 1" 10 5 -
0.4 0.6 0.6 0.6 0.5 0.6 -
1981 - 1987 28 21 17 11 10 5 -
0.3 0.6 0.6 0.6 0.6 0.7 -
1983 - 1987 28 21 19 13 10 5 -
0.2 0.5 0.6 0.7 0.7 0.8 -

O L O WO WO WOo W

w

(*) Number of species in each diameter class.

Periodic annual

(Trees standing and alive, all crown illumination classes)

Table 5.
Measurement
period

1981 - 1982 (*)
1981 - 1983
1981 - 1985
1981 - 1987
1983 - 1987

53
0.4
53
0.4
53
0.3
53
0.3
53

0.6

Diameter
3 4
35 32
0.8 0.9
34 31
0.8 0.8
35 30
0.7 0.8
34 29
0.7 0.8
33 28
0.6 0.8

Classes

5 é 7
20 10 9
1.1 0.9 0.9
20 10 9
0.9 0.8 0.8
20 10 9
0.9 0.8 0.8
19 9 9
0.9 0.8 0.8
21 9 9
0.6 1.0 0.8

O 0 O O MmO O = 9O
. . . N .
0 -] < W

-]

increment of dbh (cm) of potential species by dbh clasgem

0.8

0.7

0.6

(*) Number of species in each diameter class
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Table 6. Periodic annual increment of dbh (cm) of non-commercial species by dﬁm
classes (Trees standing and ative, all crown illumination classes)

..................................................................................

Measurement Diameter Classes
period 1 2 3 4 S 6 7 >7 Average
4981 - 1982 (*) 107 76 49 33 18 7 5 2

0.4 0.6 0.6 0.5 0.5 0.4 0.3 1.0 0.5
1981 - 1983 106 76 49 34 17 7 5 2

6.3 0.5 0.6 0.4 0.4 0.4 0.3 0.9 0.4
1981 - 1985 104 74 48 34 15 7 5 2

0.3 0.5 0.5 0.4 0.4 0.4 0.2 0.8 0.4
1981 - 1987 104 73 47 32 15 6 5 2

0.3 0.4 0.5 0.4 0.5 0.5 0.2 1.0 0.4
1983 - 1987 110 7" 51 31 18 7 5 2

0.2 0.4 0.5 0.3 0.4 0.8 0.2 1.0 0.3

(*) Number of species in each diameter class

Table 7. Periodic annual dbh increment (cm) of all species
by dbh classes in the period 1981-1987 (All croun
illumination classes)

Dbh class Nr. trees PAl SO Range cVX%
1 4803 0.4 0.6 0.0-3.9 150

2 1040 0.4 0.4 0.0-2.9 100

3 416 0.6 0.5 0.0-3.3 83

4 210 0.6 0.5 0.0-2.8 83

S 74 6.7 0.7 0.0-4.0 100

6 26 0.6 0.4 0.1-2.1 67

7 15 0.6 0.6 0.1-2.3 100

>7 16 0.8 0.5 0.0-1.6 62
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Table 8. Periodic annual increment of diameter by species
group and crown illumination classes in the period

1981-1987
Crown Diameter Classes
Iltum.
Classes 1 2 3 4 5 6 7 >7 Average
1&2 0.8 0.6 0.7 0.7 0.7 0.6 0.7 0.8 0.7
3 0.5 0.5 0.5 0.6 0.6 0.7 0.5 0.4 0.5
L&S 0.3 0.4 0.4 0.5 0.4 - 0.3 - 0.3
1&2 0.6 0.8 0.7 0.8 0.8 0.7 - 0.4 0.7
3 0.4 0.6 0.7 0.5 0.4 0.7 - 0.2 0.5
4&5 0.3 0.4 0.6 - 0.7 - - - 0.4
142 0.5 0.7 1.0 0.8 0.7 0.6 0.9 0.8 0.8
3 0.6 0.6 0.9 0.8 0.7 0.7 0.5 - 0.7
4&5 0.4 0.6 0.7 0.6 0.3 - - - 0.5
182 1.0 0.5 0.5 0.5 0.6 0.5 0.2 - 0.6
3 0.4 0.4 0.6 0.4 0.4 - - - 0.4
&5 0.2 0.3 0.3 0.4 0.3 - 0.3 - 0.2

i 8t

Silva, J N M., J.0 P de Carvalho and J do C.A. Lopes (1989). Growth of
a logged-over tropical rain forest of the Brazilian Amazon. Growth
and yield 1n tronpical mixed/moist forests (1989) Kuala lumpur,

Malaysia.
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Table 1. Reported growth rates of tropical forests in several countries
Location Species/ Forest Disturbance PAL  Period Soupg,
Group Type Status cm Years
Neotropics
Brazil
Tapajos ALl species Kigh Forest Logged 0.5 6 .
Commercial High Forest Logged 0.5 [ *
Puerto Rico
St. Just ALl species Early Secondary Thinned 0.5 2 1
Cambalache All species Lower slope Sec. Undisturbed 0.1 26 1
Cambalache All species Ridge Secondary Undisturbed 0.1 26 1
Caribbean For. All species Upper Montane Thinned 0.2 27 2
Surinam
Sarwa All species High Forest Lightly {ogged 0.4 9 3
" Commercial High Forest Lightly logged 0.3 9 3
Tonka Commercial High Forest Undisturbed 0.4 2 4
Venezuela
Herida All species High Forest Lightly logged 0.5 8 5
Amazonas All species High Forest Undisturbed 0.2 4 5
§.C. Rio Negro All species High Forest Undisturbed <0.1 4 6
Understory trees High Forest Undisturbed <0.1 4 [3
Emergent trees High Forest Undisturbed 0.1 4 6
Asia
Indonesia ALl species Dipterocarp Undisturbed 0.5 6 7
P. Malaysia Dipterocarps Hill Forest Logged 0.5 1 &
Dipterocarps Lowland Forest Regenerating 0.8 5 8
Non Dipterocarps Hill Forest Logged 0.4 1 8
Non Dipterocarps Lowland Forest Regenerating 0.5 5 8
Sarawak Commercial Hill Forest Undisturbed 0.3 2 9
Commercial Hill Forest Logged + L1 0.7 2 9
ALl species Hill Forest Logged 0.6 4 10
Africa
Ghana Commerciatl Celtis/Triplochiton Logged + SSb 0.6 6 11
Ivory Coast Commercial Evergreen and Transition Undisturbed 0.4 4 12
Commercial Evergreen and Transition Thinned 0.7 4 12
Commercial Semi-deciduous Logged 0.4 4 12
Higeria Commercial High Forest Logged + 1ss€ 0.6 5 13

1) Weaver (1979); 2) Schimdt & Weaver (1981); 3) Graaf (1986); 4) Jonkers (1987) 5); Veillon
(1985); 6) Heuvelop & Newman (1983); 7) Miller (1981); 8) Tang (1987); 9) Hutchinson (1987); 10
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Bryan (1981); 11) Osafo (1970); 12) Maitre (1987); 13) Mevart (1972, 1974).

(*) This study; a) Liberation Thinning; b) Selection System;
c) Tropical Shelterwood System

i g

Silva, J NM, J.0 P de Carvalho and J do C A Lopes (1989) Growth of
a logged-over tropical rain forest of the Brazilian Amazon Growth
and yield 1n tropical mixed/moist forests (1989) Kuala lumpur,

Malaysia
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Materials and Methods

LLocation: For the present study, four locations were selected. Of these Gudalur
1n the Nilgiris and Mahendragiri 1n Kanyakumari District are situated at an
elevation of about 1,000 m above msl, and receive approximately 2,700 mm
average annual rainfall Perumalmalar in Kodaikanal Hills 1s situated about 1,600
above msl and receives approximately 1,400 mm of annual rainfall. Kolli Hills 1n
Salem District 1s situated at an altitude of 1,200 m and receives about 1,400 mm
of average annual rainfall (Table 1)

Species and Provenances: Pinus caribaea provenance from Poptun, Guatemala (FRI-
649) was raised at Kolli Hills and Perumalmalai during 1979 and at Mahendragir:
and Gudalur during 1981, Pinus oocarpa provenance FRI-650 from Malpase Zacapa,
Guatemala, was raised at Perumalmalai and Kolli Hills during 1979. Pinus oocarpa
provenances FRI-650 from Lima Zacapa, Guatemala and FRI-761 from Canacoste,
Guatemala were also raised at Koll: Hills, Perumalmala: and Gudalur during 1979,

Growth Rate: Height growth of each plant was measured annually. The relative
growth rate (RGR) was calculated using the formula ICO (H,-Ho) /H, ,where, Hs 1s
the seedling height and H, 1s the height recorded yearly. On the other habd, the
Annual growth rate (AGR) was calculated as 100(H  -H, ) /H ,, where H ; 1s the
initial height and H ( 1s the hei1ght after expiry of one year. The values
reporied are the average values of at least 25 plants.

Soils: So1ls from each location were collected and analysed for particle size
distribution, pH, exchang able Na, K, Ca, Mg, C.E.C , base saturation, available
P.0s and organic carbon as per the method outlined by Jackson (1958). The
results are exhibited in Table 2.

Table 1
Details of Trial of Stes.

Average I

Site ‘ Location Elevation annual Physiography
i tm msl) ramfali
t f l (mn1)
Mahendragiri  Kanyakumart Dist. 1600 2700 Gentle slope North to
Tamil Nedu Westerly aspect.
Kolli Hills Salem District 1200 1400 Gentle to steep slope
Tannl Nadu Westerly & Easterly aspect;
Gudalur Nilgiris Dist 1000 2700 Gentle slope  Westerly and
Tamil Nadu Southerly aspects
Perumalmalai  Kodaikanal Hills 1600 14C0 Gentle slope Southerly and
Anna District Westerly aspect.

Tamil Nadu
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Table 3
Height growth (cm) of P_caribaea pirovenance FRI-649.
Year Range Mean + Standard AGR RGR
Deviation (%) 76)
Perumalmalai
1979* 19—46 3192 + 8 42
1980 34125 84 24 + 21 50 164 164
1981 121 - 240 168 96 + 4291 101 424
1982 270—460 328.84 + 42 74 95 930
1983 360—580 416 20 + 81.55 27 1203
1984 520—750 635.20 + 104 81 53 1890
Kolli Hills
1979* 19-60 3152 + 893
1980 51 140 83176 + 2729 165 165
1981 119 - 286 177.16 + 51.13 111 462
1982 215- 515 321 32 + 76 26 81 919
1983 320650 505 00 -+ 94.99 57 1502
1984 570—1300 841.20 4: 171 06 67 2569
*Seedlings
Table 4
Height growth (cm) of P. caribaea provenance FRI-649,
Year Range Mean * Standard AGR RGR
Deviation (%) (%)
Mahendragir
1981* 10—40 19.8 + 62
1982 21— 54 324 + 94 64 64
1983 69--140 940 + 20.8 190 375
1984 100210 1520 = 331 62 663
Gudalur
1981* 21—67 35.7 + 9.1
1982 40—~97 66 1 + 14.3 85 85
1983 70— 200 124 4 + 360 88 248
1984 220—425 303.4 + 55.3 144 750
*Seedlings
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Height growth (¢m) of P. oocarpa provenance FRI-650 at medium altitude.

Table §

Year l

Range Mean + Standard AGR RGR
Deviation VA %)
Perumalmala:
1979* 22~ 45 33.7 + 7.5
1980 41-93 67.1 + 13.6 99 99
1981 80—190 150.5 + 30.1 124 347
1982 170 - 311 247.1 + 46.3 64 633
1983 270—450 3612 + 40.9 46 972
1984 490—8%0 6732 + 899 86 1898
Kolli Hills
1979* 15-45 28 2 + 82
1980 24 - 120 658 + 234 133 133
1981 43 -267 1353 + 519 106 380
1982 135 - 54 304.7 + 99 7 125 980
1983 220—1750 5050 + 1447 66 1690
1984 450 - 1250 817.0 + 2138 62 2797
*Seedlings
Table 6
Height growth (cm) of P_oocarpa provenance FRI-760
Range Mean + Standard AGR RGR
Year i Deviation (%) %)
Perumalmalai
1981* 34 -79 558 + 12.6
1982 50 200 90.1 + 311 61 61
1983 90— 260 143.3 + 41.3 59 157
1984 200 - 380 272.4 + 42.8 90 388
Kolly Hills
1981¢ 18- 69 55.8 =+ 126
1982 26 - 80 63.6 + 12.4 14 14
1983 58325 191.1 + 85.4 200 242
1984 150—415 317.2 + 88.5 66 468
Gudalur
1981 % 27—-92 71.7 + 198
1982 90225 128 6 + 37.7 79 79
1983 170 300 218.0 + 63.3 70 204
1984 225 - 550 374.2 + 90.8 72 422
*Seedlings
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‘table 7
Height growth (em) of P_oocarpa provenance FRI-761.

Year | Range Mean 4 Standadrd ! AGR RGR
Deviation i (%) (VA
Perumalmalai

1951* 40— 86 654 =+ 12.7

1982 45 145 96.6 + 23 1 48 48

1953 1.0 245 165 7 + 46 5 72 153

1984 18U—475 281 2 =+ 91.0 70 330
Kolli Hills

1981* 3168 49.6 + 11.0

1982 42 —87 636 + 12.4 28 28

1983 55 335 191.1 + 854 200 285

1984 110 - 450 317.2 =+ 88.5 66 540
Gudalur

1681* 25 87 43 8 + 14.7

1982 43116 77.2 =+ 18 5 77 77

1983 80 - 240 144 8 4+ 41 6 87 231

1984 190—395 291.4 + 46 37 101 566

*Seedlings

i 88

P.A. Abdul Bari and K.G. Prasad (1987). Growth of Tropical pines in Tamil Nadu
in relations to Soil Properties. Indian For, 113 : 53-60.
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ul/ka
5 # B ¥ %k kB

" K
o t ®B T ®B F oY £ K T R
9 176 210 145 196 233 161
10 202 242 166 202 242 166
11 226 271 184 206 24.6 167
12 248 298 203 207 24.8 169
13 267 320 2189 2058 24.6 168
14 284 341 231 203 244 165
15 299 362 243 199 24.1 16.2

T 1) HHREEAROQEI 4 72 TORAHK
2) UAH RO ERASRILBELESL L
3) EBHHOLBRE, HEFEAST L& FHILY 1 0% LEAZIZETSH, T
fRL1 0% TEIBZEOMEATS 5o

RO LTLERE TROMRAHEINTRLEAR, £7 05 L ORNBEILA

ECLOBRBRALLENS FHERENRRKCERLOE 1 2ETHHHR, L0112
ERANTHEEOBRBREC AL L0 EL hn, EEEEOFHLEEL LS
FhEDEY) TRRCE->TNnD, —HBHEHL L 2ETERKECEST 0T, &
BT 2D ICHMOFBELERL T, SLCHFLIRHINBENETH S 9,
BEAERDO | SFELONK29 I, FHEE25 3m, FimHESst4 1.3 o
ERELABRETS b,

BEHR G TE, MTAEH DO TIGLERIL TFELED 26 6 Mb b 067D
Lo he Licti» T DMK THUE TG T A O0EHMN TS 59, + b b
MBEE229 8 mElid s, {RKOWITMD 2 3 2D % TRILT S
©h heELLON, JELFBALTHE 2AOMKTRITL. TOBEIHLMEG 24
LT 2 Ds Smart HZ 9 LAMPBTKRD L 9 aHAMOY T £ (NEB
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L Moisture and temperature

Table 1 The mean, maxamum and minimum monthly relative humidity

Mean monthly relative humidity percentage

Region —_
Jan Feb Mar Apr. May Jun July Aug. Sep Oct. Nov. Dec
[
Gitiengmai Max 963 931 888 913 925 939 943 958 956 955 960 959
North) Min 453 370 335 460 566 622 650 695 675 642 600 538

WNakornrajasima Max 930 891 892 915 940 921 930 937 934 963 949 946
Morth-East) Min 430 421 416 Si3 594 597 587 59.7 660 64.0 580 515

— e ———

Table 2 The mean temperature and rainfall (Samapuddhi, 1963)

Mean annual temperature Mean annual ranfall
Region
Mean Max Min In Days
Chiengmai 248-260 310- 323 185 -199 36 - 100 52 - 211
(North)
Nakornrajasima 260-272 320-336 208 -219 24 — 86 41 - 137

(North-East)

2 Soils

Hod district, Chiengmai province—Reddish Brown Latenitic Soils clayey, derived from gneiss
and granite

Pakchong district, Nakornrajasima province—Rendzina Soil clayey to loamy, crumb structure
derived from limestone, shale and slate

Bk - REICETIE, K, Ko

Growth pattern

10-year mean annual height increment of P caribaea var hondurensis as compared with P
kestya, P merkustand P patula

10 yr mean annual height increment/m

Regton P cartbaea P kestya P merkusu P patula
Chiengmat 119 089 072 07S
Nakornrajasima 123 - 0 84 -

There 1s no difference 1n growth of P cartbaea between both regions and an annual height
mcrement estimated at 1 21 m 1s reasonable

Actually, trials performed in the southern and the central regions showed that trees grew quite
well in the south but did not yield seeds This was also true in the northern region where seeds were
not produced

The above figures show that P carihaea thrives better than P kestya and P merkusu as n-
digenous species and even better than P patula as the exotic one

The diameter increment has not been estimated yet, since the spacing of 2/2 m 1s rather close
However, in the coming year the change 1n diameter could be studied
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Fig. 1 Comparison of height increment of Pinus species growing at different sites
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Fig. 2 Growth patterns of Pinus species at Hod district, Chiengmai Province

H 5t

Bhodthipuks, P (1979} Height Increment of Pinws caribaea vas.hondurens:s 1n Thailand, Symp-

osium on Silvicultural Technologies Tropical Aguriculture Research Series No 12, 7-9
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rbODHSbT, RRKELBNMAC DAL LEN I,

Taegst1é2d, DEORBETH CHRALS530~50mDETIKATE
HOMLEA DY, FHLER Melaleuca DERKTS oo 70w b 1 6 M
FHICHBL, BREEILENZ V., #2LI5KERD LW a o b 1 1 HB
WK DD, AKX LERBBWADBLEORHEE L 2 $ L FETORIK
KIAHROKA LML OHENSC ADND AL, KD var hondurensis
OAYET=vid, fHA-AL Y TORSEWTO S 2T — F 7 7ILIEFAS 55,
THhEBMTHEDIENDRTWE, Wt s TGN AT — AICLBEL Y
€7 <y OREELER/AELIHERB ALK LB - TH Y FHEEFAL LS
FETHPTOBBAACEL TV LV, L 1{HO7a -, tOFBERER 193
wWThH ot AEIEMOEFERBH 4 2’48 % 5,0

HHIA - X5 VORBEFIMTHRS v ¥ a< 7 L ORHBEIL LD
Nko LK1 6 FLOFEHMT, LIRS T 541 OHEE S —2THIH T
KBBLH5CFHETEAR YT~y RER TNV 5,

MR (m'/ka) |FP39%ERE (n'/La)

Piaus caribaea var.
hondurenstis 2285

143

Pinus elioltii var.
eliottil

1439 S0
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EEAK | ME | WERERE f B SEENER FBHR BEHR 2 ’ 8
SRR E
A ) () [ (em) (m) (' H) (i a) (' ha)  (nd/ ka/BE)

1098 9 | 1849 1448 01140 159 76 177

11 | 2039 1664 01709 227 128 206

13 | 2202 1895 02431 303 190 233

15 | 2348 2113 03025 385 261 257

17 | 2476 2353 03714 484 348 285

902 9 1989 1484 01406 150 70 167

11| 2179 1697 02026 211 121 192

13 | 2342 1927 02809 278 181 214

15 | 2487 2146 03445 352 249 235

17 | 2617 2418 04582 439 328 258

832 9 | 1968 1484 01406 136 64 151

11 | 2158 1697 02026 191 110 174

13 | 2821 1927 02809 251 163 193

15 | 2466 2146 03445 321 226 214

17 | 2596 2386 04187 399 297 235

i 88
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Looality: Mt. Airy, central, northern and southern region

Altitudes 600 - 1 200 m

Rainfall: 1 200 ~ 2 500 nm

Soils very fertile with parent rook igneous and sedimentary shales
Date source: temporary sample plots

8ize of plots: 500 n? (oiroular)

Humber of plotsi 495

Stooking density: from 792 stems/ha to 1 024 stems/ha from poor to better sites
respeotively

Keasuremont
specifioation: 15 om diameter under bark

Site index equation at reference age 15 yearns:

log S = log Hd - 16,439 (A Ted 15 1’4) (r2 = 0.58)

wheres S = site index
Hd = dominant he’ tht in metre
A = stand age in yoars

Yields for 15, 20, 25, 30 and 35 site indices are as follows:

Rk - NEICBETDER, K, AL

1
MAI (m%/ha)gpy pite 1nd‘§{and age

Bite index olasses
Age

(years) |45 | 20 | 25 30 3

secs00s0srsee m3/ha se0csrssnse
6 0,2 1.9 4.6 8.2 12.4
8 2.1 6.0 11.4 18.1 25.2
10 3.5 8.8 15.9 24.0 31.8
12 4.3 1 10,3 18.0 26,3 33.3
14 4.7 1 10.9 18.7 26.4 31.8
16 4.8 ] 10.9 18.4 25.4 28.8
18 4.7 | 10,7 17.7 23.7 25.2
20 4.6 | 10,2 16.8 21.8 215
22 4.3 9.7 15.8 19.8 177
24 4.0 9.2 14.7 17.8 14.1
25 3.9 8.9 14.2 16.8 12.4

Remarim: No thinning was done, but there was progressive deorease of stooking
with age. MNean site index for all the plois and all ages was 23.21.

A4 Plantation of Pinus oaribaea var. hondurensis.
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(2) Lamb, A.F.A.; Pinus caribaea; University of Oxford, Department of

1973 Forestry, Commonwealth Forestry Institute
(3) FAO The Profitability of Forest Plantations in Jemaiom,
1972 Teohnioal Report No.6, F'O:SF‘/JA)(.5.
¥4 J « 2 b F — % : Pandrey, D Growth and vield of plantation species 1n
the tropics, A0 1483 o
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2.5.2 Regeneration with Pine (Pinus caribaea var. hondurensis)

58. Pine was first raised in Trinidad 1n 1948, experiments on nursery and plantation
techniques began in 1950 and the first routine plantations were formed in 1956. Available
information and experimental plots showed that the best growth was obtained on sandy soils
with a pH 1n the range 4.8 to 5.5 but reasonably good growth was also obtained on silts
and on quartzite sands and gravels. All forest reserves 1in Trinidad have a suitable rain-
fall pattern and the pine has grown well in areas of 1 500 mm to 2 600 mm annual precipi-
tation. Topography does not seem to have a discernible influence on results and growth
on sites varying from flat to steeply sloping has been good. Areas planted are all below
300 m elevation. It became quickly obvious that the species was strongly fire-resistent
especially after the age of four years which, as shown in paragraph 42, is a factor of
great importance given the frequency of dry season fires in Trinidad.

59. -Planting of pine is not yet done under formal working plan control and plantations
are formed as fast as funds will permit, there being large areas of degraded forest
available and suitable for conversion to pine plantations. Control of all work involved
in establishment and maintenance of the plantations 1s effected through annual programmes
drawn up for each plantation centre,.

60. In the nursery, seed are broadcast in germination boxes filled with medium grade sand
and germination takes place in about 5 days. Seedlings are transplanted into 7.5 cm dia-
meter black polyethylene bags filled with a topsoil mix to which 10Z mycorrhizal soil has
been added. The transplants are hardened-off under sarlon petting during a two-week
period, the netting 1s then removed and watering and weeding carried out as necessary.
Sowing commences 1n October of the year prior to planting and 1s contlnued as necessary
until about February and the ideal product is a plant of about 23 cm with a high root to
shoot ratio.

61. Site preparation 1s similar to that for teak, 1 e merchantable timber 1s sold 1in

the year prior to planting, the area under-brushed, clear-felled, fire-traced then burned
towards the end of the dry season. Planting 1s carried out at 2.5 m x 2.5 m spacing and
weeding carried out as required. The annual programme 1s similar to that shown above for
teak plantations at Table 1| and the cost in man days/ha up to the end of the first 5 years
15 shown at Table 3.

62. Data concerning growth rates are sparse but twelve permanent sample plots have been
laid down and measurements made at regular intervals. Height-age classes have been
identified and are shown at Figure 4, mean annual increments for these classes are shown
at Figure 5 and it will be noted that at age 20, the mean annual increments of the classes
have not reached peaks. At age 20 the mean annual increments vary from a low of 11 m3/ha
to a high of 18 m3/ha. Thinning schedules are still under discussion with the question
of an assured market for the thinnings being a problem still to be solved.
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Figure 4

P. caribaea 1n Trinidad

Provisional Height Classes

Height {(m
30
Height Class I
25 7 Height Class II1
Height Class III
20 7
15
10
5 -
1 { |

10 20 30 years

Mean of Class

Sommmssm— Range of Class
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Figure 5

P. caribaea 1in Trinidad

Mean Annual Increment-Age

MAT
3
m /ha
25
20 Class I
15 - Class II
Class III
10 7
5
1 ! i
10 20 30  vyears

Mean of Class
Age

-------- Range of Class

t 88

FAO (1985). Intensive multiple-use forest management in the tropics
Analisis of case studies from India, Africa, Latin America and the
Caribbean. FAO Forestry Paper 55,
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SURTNAM (1)

Locality: 55%28130" W and 5°18'5" H (Coebiti)

Altitudes 0 10100 m

Soils slightly loamy sand

Other characters: mesophytio high forest

Data source; permanent sample plot (controlled conditions)

Size of plots: 1 600 n°

Fumber of plots; 36 (4 blocks of 3 x 3 Latin square design)
Measurement

specifioation; 7.5 om top diameter under bark, exoluding 10 om stump

Rk - REICHET DX K Ku&

MAT (mjfha) by stand density and age

x Stens/ha 1600 1119 816
(years)
X m3/ha tes e
543 1.9 149 1.5
8.0 804 7-9 601 )
1 12,3 | 11.2 | 8,8 | ) 1ov thinning
8 99 | T8 | 65 | ) ogium thinning
11 13.4 | 1.2 | 944 | )
Hi g8
(1) De Vries, P.G.; Hilderbrand, J.W.; and De Graaf, N.R. Analysis of
1978 the 11 year old caribasa pine in a replicated grasco-latin
square spacing - thinning experiment in Surinam,
Mededelingen Landbouwhogeschool Wageningen.
¥4 2 =« A b F — % . Pandrey, D Growth and yield of plantation species 1np

the tropics, FAO 1883 i
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ar

R NEICHTIR R Al

{HH K7 ¥Y)

BERE IFI DM, P07, Sy B, $HIY~F b2, R~y 7]

Countries Brazil Tangania Jamaioa Trinidad Malaysia
Details
(2) (2) (2) (2) (4)
Referenoce
Looality lower Amagon | Lake Victoria| - - West Malaya
Basin
Altitude in m - 1200 300-4200 0-200 50--1600
Rainfall, mm - 1500 1000-3000 2000-2500 -
Soil - granite pandy | sandy soil - -
loam
Other characters | high forest - - - -
stand
Data souroe T.8.P, P.S.P. TOSQP. d P.S.P.
No. of plois 7 8 - - 22
Size of plots - - - - -
Meagurement 5 cm u.b, total vol, 10 om u.b. 7.6 om u.b, | 7.6 om u.b,
specification ueb,
MAL (mJ/ha) 1
Al 19.1 (12 31.5 (8.5) - 14.08 (10) 18.9 (8)
A2 17.7 (11 28,0 11.63_2/ - 17.4 (15 20.0 (11
A3 18,3 (10 25.6 ( 9.2 - 19.3 (20) 2/ 19.9 (14) 2/
Ad 1.6 { 9) 2/ - 16.7 (20) 2/] 20.0 {25 17.7 (19
A5 26.4 (12 - - 15.9 (25
A6 16,2 (11 - - - -
AT 17.2 (10 - - - -
Remark thinning _ thinning height olass| orop thinned
inoluded inoluded I thinning at 8, 11, 16
included and 19 age

yStand age in years,

2 Flgures in brackets indicate age in years
6.4.4 Comments

On average sites, 15 - 20,0 m3/ha MAI seems to be aohisved between 14 - 18 years'

age provided stooking is full.

Analysis of the

roposed pine pulpwood

!
(2) De Vries, P.G.; Hilderbrend, J.W.} and De Graaf, N.R.

1978 11 year old ocaribaca pine in a repliocated graeco-latin square
gpacing ~ thinning experiment in Surinam. Mededelingen Landbouwhoge—
school Wageningen,

(4) Smart, J.B. Analysis of oost and eoconomics of
1972 plantation in West Malaysia. FO:SF/MAL 67/512 Working Paper 21.

¥4 2 2+ A b F — % : Paadrey, 0

the tropics, FAQ 19838 R’

Growth

and yi1eld of
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Malaysia

Aung Din (1958), Mitchell (1962, 1963) and Vincent et al. (1965) reported on the
growth of the oldest plot of P.kesiya of Philippines provenance 1n Malaya which
was planted in January, 1932, on a sife at 1500 m in the Cameron Highlands. The
so1l, derived from granmite, underlies a mantle of peat and the annual rainfall,
which 1s distributed fairly evenly round the year, averages 2640 mm. The growth
of this 0.12 ha plot, which was thinned to about 1360 stems per ha at age 5, 1s

summarized in Table 6.11.

Bk NECHITIR B A&

Table 6 11 Growth of P kesna at Menugt F R, Cameron Highlands, Malaya (After Mitchell, 1963)

Stand after thinning  Thinnings

Mean Current

Mean Annual annual

diam Mean Total 1ncre- incre- Mean top
Age Stems bh Volume Stems diam Volume yield ment ment height
(yrs) ha (em) (m’) ha {cm) (m*) (m) (m’) (m’) (m)
15 380 271 52 535 270 70 122 82
21 360 331 86 57 324 14 161 77 65
25 270 362 83 116 313 25 192 77 76
30 270 395 101 210 70 36 377

(Data refer to stems 8 inches diameter b ht and over )

t 84

Armitage, F B. and Burley, J (1980). Tropical forestry papers No.?9
Department of Forestry, Commonwealth Forestry Institute, University
of Oxford.
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(3) P.kesiya
HEEMRSE, LY VEILRLEHBERSFAEROESTH T60mich 2HERTFEE Y 7 — DR
W (EY A=) EEEHEUmMmON VY vy VEBREOEMRM (KRR 7)) BXOXvs N vivo

BAEMICHERISWEMDTH L, BV —TRIBIEHEBORKS I, KRy 7 TII1962FE M 0 #
SOBMELERBLOTHERAMICHABER T o T LTI NN Y TRITTEER DK
DIEHBEREE-Teo BB, EVH—ERRy VOBEISOERERA NI LESH, &4 2088 - C,

161 CEHntc, Zhih, MEEE,MOANE, EVvA-REBEHE, Xy 7 IBEE L EE
DERTECHLELTVWS I LKL 5,

BV A —Ti1983F 4 Bt KR&E S 225 0FEREZREL, ARy 7 T £ & TH
DATIMBLIURAKRICEAFEERX ( 400nd, 2550f, 400nf) ZHiJ . £ L TI986E E THAE
PHCHBERADOR2TONAOMESERLEAROBELZME Lo 1984FE 2 B3 KRR v 7 Df
AFMWEE VA —DABERAT, ¥ 0PN AKERL 8K, 13AKE L, 2L TH v L RKDIEN
EEMFREZAVT, BEBEMBIOVTRIBIELITIBIENS1986FEE TOREFERL, /0B
EHIEDVWTRIBIFEDOE v H—ERRy JRIETHRORFEREME L, RV I NV H TR
ABENBRLADOMNERYT, &2 1 >DOFERX ( 100n) 2HIBAERAOL2IAOKSE
BEBMALZIBMENSBEI FICINCEETMEL oo £/19858F, 1986FERNEULABEN L - &
DEAMEIHAB LTV EIRSOHAERATYH v IV AER L 8K, 6AKEL, ¥ 7L ARDHE
SHERBBNO1984F - 1986FEDEHER, BMH, 1985F, 186F0ERFRLEBEFRELHTE
L7

RE-RECBETIE, K A&
£ 4 Pius kesya KOHRHSER EBHFE

Pinus kesiya (¥ /% —)

=N

mae wiwE wDBH wams B _F_ X
(F)  (o/ha)  (em) (M) (Grima) (fon/ha) (ton/ha) Cton/ha) (m?/ha)

1983 5110 92 87 — — 79 — 186
1984 4990 96 89 87 20 9 853 115 200
1985 4760 10 96 — — 95 2 — 223
1986 4290 10 8 10 3 — — 104 — 244

Prinus kesiya (K# , 7 #1H EH)
WEE UABE FHDBH Tmms % &

E=N

& oma)  (em) m  f & H K

1984 1730 155 115 87 203 3
1985 1730 15 8 11 6 9138 214 5
1986 1640 16 5 12 4 99 2 232 1
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Pinus kestya (K F , 7 fIE T )

WEFE  IA®E FHDBH THEE R_# &

¥ B B B % B & ¥ H &
(#8)  (mo/ha)  (em)  (m)  (5na) (ton/ha) (ton/ha) (ton/ha) (m*/ha)

1984 1960 16 4 123 92 229 112 144 3 262
1985 1910 16 8 113 — — 120 — 280
1986 1840 17 5 14 2 — — 134 — 315

Pinus kesiya (EK 5 7 KRR

B&% UATE TmDBH wwosm % # &
®  Goma)  em  tm @l fond

1984 560 301 24 9 200 475
1985 560 30 4 251 206 489
1986 560 30 8 255 213 506

RS5 Punus kesiya (~v 2S00 ) ORGEREBHEE

p-1

BEF UABE FHDBH FHEEH 57 £

@ wom e @ FE R EE B A S
1984 2600 81 4 4 e —_— 175 175 42 8
1985 2600 91 48 7 12 7 231 42 8 56
1986 2600 97 51 81 155 26 9 50 5 64 9
p-2

BEF UABE FHDBH THES L.
(#)  (no/ha)  (cm) (m) (ton/h%) (?n’/h%

1984 2000 77 43 12 7 31
1985 2000 9 48 18 43 6
1986 2000 97 52 21 52 4
p-3

mES  GAEE THDBH oms 2T B
(%)  (no/ha)  (cm) (m) (ﬁn/h'?) ?31 ,,/h%

1984 1400 82 42 95 233
1985 1400 94 47 12 9 314
1986 1400 10 4 49 16 38 6
p-4

WE® uA®EE FWDBH wuss % F
(%) (no/ha)  (cm) (m) (%)n/h?) &a/hi

1984 500 10 8 5 58 141
1985 500 13 57 87 20 8
1986 500 147 59 115 271
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i C v sH—
:"\ © /'f_:fﬁ 27 n/.
& . >
o0t X SURAH A
i | p/
=
/,'/
ﬁ?ﬁ J.X/"
10~ /?’
10-3 .
10 10° 108 10¢
(DBH)?**H (cm?+m)
H #&E (m)
DBH MEERE (cm)
V. ®BMHE (m?

4 &#§EL (DBH)-H L ont 4+ ERH

HOBHFR)

EREHD P kesiya DEARKRICOTHEME &
D*H L oEMERBEGRYA~CEZ S, R4EL
i Eh W REREEILBS R,

EIf=F 24

V=0 000085(D*H)°#** (r2=0 993)
V. HE D'H (WSER)XHEHS)

THRETE,
ERERIMA, BEE I BV EHSR
200~1400 m, HEX8~22F4£ETHote, 2ODOLH
BRIEBHEORS T Eh W EREGRI B &
Db ZoEFRRA Y EFIRICRIILTv5%
<D P kestya RKBBTEDLEELT, Z0X%
b EWLTP kestya OMBEERIER LI (F6),
ZRERD P kesiya it Tr o0 v v E
MUERTFORRK L eATh—TohEEY LT
WAELLRBD, WThOBEMTLRAE I
(7 1 SORBOART H<vHhRID KEh ot (F
4, 5)

R 6 Puus kesiya DBEMEE (md)

- (Cmgﬂ%m) 2 4 6 8 10 12 14 16 18 20
2 0 0006 | 0 0010 { 0 0015 | 0 0019 | 0 0023 | 0 0028 | 0 0032 | 0 0036 | O 0040 | 0 0044
4 00019 | 0 0036 | 0 0051 | O 0067 | 0 0081 | 0 0096 | 0 OL10 | O 0124 | 0 0138 | 0 0152
6 0 0040 | 0 0074 | 0 0107 | 0 0138 | 0 0169 | 0 0199 | 0 0229 | 0 0258 | 0 0286 | 0 0315
8 0 0067 | 00124 | 00179 | 0 0232 | 0 0283 | 0 0334 | 0 0383 | 0 0432 | 0 0480 | 0 0528
10 0 0100 | 0 0186 | 0 0267 | 0 0346 | 0 0423 | 0 0498 | 0 0573 | 0 0646 | 0 0718 | 0 0789
12 00138 | 0 0258 | 0 0371 | 0 0480 | 0 0587 | 0 0692 | 0 0795 | 0 0896 | 0 0996 | 0 1095
14 0 0182 | 00340 | 0 0489 | 0 0634 | 0 0775 | 0 0913 | 0 1048 | 0 1182 | 0 1314 | 0 1445
16 00232 ) 00432 ) 0 0622 ) 0 0806 | 0 0985 | 0 1160 | 0 1333 | 0 1503 | 0 1671 | 0 1837
18 00286 | 0 0534 | 0 0769 | 0 0996 | 0 1217 | 0 1434 | 0 1647 | 0 1857 | 0 2065 | 0 2270
20 00346 | 0 0646 | 0 0929 | 0 1204 | 0 1471 | 0 1733 | 0 1991 | 0 2245 | 0 2496 | 0 2743
22 00411 | 0 0766 | 0 1103 | 0 1429 | 0 1746 | 0 2057 | 0 2363 | 0 2664 | 0 2962 | 0 3256
24 00480 { 0 0896 | 0 1290 | 0 1671 | 0 2042 | 0 2406 | 0 2763 | 0 3116 | 0 3464 | 0 3808
26 00555 | 0 1035 | 0 1490 | 01929 | 0 2358 | 0 2778 | 0 3191 | 0 3598 | 0 4000 | 0 4397
28 00634 { 0 1182 | 0 1702 | 0 2204 | 0 2694 | 0 3174 | 0 3646 | 0 4111 | 0 4570 | 0 5024
30 00718 | 0 1338 | 0 1927 | 0 2496 | 0 3050 | 0 3593 | 0 4127 | 0 4654 | 0 5173 | 0 5687
O Punus Resiya (B& 5 2)
©® Pinus kestya (e v =)
Q30 o @ . X Pinus densiflora
N} . ° . .
B 20 Lo :0 N < [}
% 10 R
O 5 10 15 20 25
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(cm)

N 4 I °
5 :
[e] S( x
x
yﬁ 1F o )r. Ke Xg
00 5 1I0 15 20 25
B EEZ® (Cm
A5 BoOBER HEELWEEREOBMK
O RISRAVHYV
@ bvy-—
LA kE L 7 RIEES
P A RE L 7 KIE T
CX ORBRR
f«i 1000
T 500 St
~ L
= A |
' 100 -
# 5 4 :
| |
10 ' ‘
0 10 100
o E ()
K6 B#HELHEEEOME
K7 Pinus kestya Ko 4R
v —
F £ B B FREHERE
L ) BREE ® M B B OB B =
(ton/hasyear) (m®/ha-year) (#) (m*/ha-year)
19831984 6 3 14 8 14 13 3
19841985 99 231 15 13 4
1985—1986 87 20 3 16 14 0
17 14 3
AK 7 (#HEH LD
F 4 B B FEHERR
o ) B ER ® o H B B MR
(ton/hayear) (m?/hasyear) ()  (m*/hasyear)
1984 —1985 48 11 2 22 92
1985—1986 74 17 6 23 93
24 97
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#K , 7 (RIE T

® £ kB B ERHERR
M ®HER ® M B B OB M
(ton/ha-year) (m®/ha<year) (%)  (m*/ha-year)
1984 —1985 73 174 22 119
19851986 149 352 23 12 2
24 131
F# o (R
£ &5 B B

B G B ERE B M %
(ton/ha-year) (m3/hasyear)

19841985 6 14 4
1985—1986 69 16 5

Sz AsH s (prl)

£ £ E B EEHERE
B E B EE ® o B H B 8 ¥ ®
(ton/ha*year) (m?/ha-year) (%) (m*/ha-year)
1984 —1985 56 13 2 7 61
1985—1986 38 89 8 70
9 72
)
g
E 5000
g 4000}
>~ 3000}
Ei 2000
™~ 1000
% ol N
04
03}
| M
01t
05
e o4t
Q
A 0 3 k
1 021
& 01t
0571
& 041
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04¢
03r
02}
o1t

'69 70 *71 72 73 '74 75 *76 '77 *78 '79 '80 '81 '82 '83
F
7 ERELFRKE

Hi 88

ISR — | BIEHEE . RERE  RAERER E <V RO R . MG mEES  No. 65,
65~79. (1989)
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Published data on rates of growth of natural stands of P.kesiya are not
plentiful. Jacalne and Lizardo (1958) gave the information shown in Table 6.7 for
a series of natural and planted stands across an altitudinal gradient of 800 m 1n
Baguio, Philippines,

The same authors stated that mature trees had breast height diameters of 40-80
cm and heights of 20-30 m; the average annual increment in natural stands was
said to be 2.1%.

BE-NECHATIR, K, AL

Table 6 7 Rates of growth of P kesiya stands in Baguio Cuty, Philippines (After Jacalne and
Lizardo, 1958)

Breast height diameter

Mean annual Mean

Altitude Age Mean increment height
(m) (years) (cm) (cm) (m) Remarks

1600 289 094 135 Natural On slope

1600 258 214 128 Natural Bottom of slope
1600 11-25 160 099 131 Plantation

1600 13 142 108 125 "

800 14 95 066 68 "

800 22 12 1 055 87 "

i 38

Armitage, F.B. and Burley, J. (1980). Tropical forestry papers No.9
Department of Forestry, Commonwealth Forestry Institute, University
of Oxford.
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Looality: Bagnio City (Bargnet Provinoe)

Altitude: 1480 m

Rainfall; 2 200 mm

Data Bource: temporary sample plots (point sampling)

Number of plots: 156

Measurement stem timber up to merchantable hoight reckoned from the first
specifications main branch

Bk - IREICET2&R B, Aa&

(a) Site index equation at reference age 40 years:
2
log S = logH + 0.84555 (log 40 - logh) (r® = 0.857)
where: S = site index
H = average height in m of at least five dominant and co-dominant trees
around the point
A = stand age in years
(b) Yield equation
2
- b L O‘ 2
log V by, + Dyp 108 A + Dyy 10g S + by, PEA + 35/m> (r 9425)
where: V = stand volume in m3/ha.
b31 w - 941992
b = 6798
13 4.679
b - - 0.0
1 15521
b = - 0,048
35 040355
PBA = predicted basal area m2/ha obtained by equation
log (BA + 4)/4 = b21 + b22 log A log S + b23 A+ b24 ]
and RD = aotual basal area/predioted basal area
1/ Naturel even-age stand.
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MAI (ms[ha) by site index for mean density olass (RD = 1)

Site
index 15 20 25 30 35
Age
(years)

10 0.1 0.4 1.0 2.1 4.4
15 0.3 009 202 407 9'2
20 0.5 145 3.6 T.2 13.1
25 0.8 242 4.9 9.0 15.4
30 11 3.0 6.0 10.3 16.0
35 1.6 3.8 1.0 10.9 15.7
40 2.0 47 7.9 11.3 14.9
45 2.7 5.7 8.8 11.6 13.9
50 3.4 6.8 9.8 11.8 131
55 4.3 8.0 10.9 12.2 12.5

Remark: No thinning predicted.

aef

(3) Revilla, A.V, ot al. A yleld prediotion model for natural Bengnet pine
1976 stands. Sylvatrop. Philippine Forestry Research Institute Joumal
11116-127.

¥4 7 2 R b F — % Pandrey, D Growth and yreld of plantation species 1n

the tropics, FAD 1983 i "
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Malawi

High rates of volume production have been demonstrated and maintained for up to
30 vears 1n several P.kesiva stands at elevations from 730-1770 m (1000-1900 mm

annual rainfall) 1n Malawi. They are 1llustrated by data provided by Theron
(1971) and shown in Table 6.17.

B - NEICETIR, B, A&

Table 6 17 Summary growth data for older P kesiya plots in Malaw: (From Theron, 1971)

Mean Total
Mean Mean diameter volume Mean Current
annual Stems  top Mean  breast Basal under annual  annual
Altitude  rainfall  Age  per height  height  height area bark increment 1ncrement

Seed ornigin - Forest (m) (mm) (yrs)  ha (m) (m) (cm) (m?/ha) (m'/ha) (m‘/ha)* (m'/ha)*
Burma Likabula 730 1140 8 1330 113 104 162 2717 — — —

13 1135 163 149 175 275 119 91 —
Burma Likabula 730 1140 8 1210 99 94 158 23.9 — — —

13 1090 132 129 173 269 909 69 —
Burma Cholomwani 730 1525 10 890 167 163 220 338 1868 186 —

12 960 198 178 2417 462 2875 239 503

15 940 23 1 208 270 541 4142 276 421
Malagasy Ndirande 1310 1020 9 1010 123 100 176 248 — — —
ex-Zomba  Zomba slopes 1220 1525 6 1360 105 78 133 190 — — —
Java Zomba slopes 1340 1525 21 250 284 287 373 271 2882 137 —

25 370 306 287 382 425 45217 181 —

28 220 325 321 439 337 3967 142 —
Java Zomba Plateau 1675 1900 24 295 24 8 258 391 357 3316 138 —

26 270 268 274 449 43 ] 4177 16 0 430

28 250 321 313 446 387 4457 159 —

29 250 332 331 457 405 4960 170 503
Java Dedza 1645 1190 24 370 298 290 417 50 6 5331 222 —

27 270 320 307 426 388 4380 162 —

29 270 338 313 445 423 4855 167 237
Burma Chikangawa 1770 1270 10 2050 133 113 182 534 1707 170 —

12 1140 144 131 2217 46 0 1959 163 125

13 1140 151 137 238 506 2323 178 363
Burma Luwawa 1675 1015 10 790 149 126 235 343 1406 140 —

13 790 165 150 262 426 2169 166 253

* Excluding thinnings

g}
Armitage, F.B. and Burley, J. (1980). Tropical forestry papers No.?9

Department of Forestry,

of

Oxford.

Commonwealth Forestry
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Nigeria

The oldest trial plots of P,kesiya of Philippines origin on the Jos Plateau (1250
m; 1160 mm mean annual rainfall, eutrophic brown soil from basalt parent
material) were reported upon by Kemp (1970) at 6.5 vears and Iyamabo et. al.
(1972) at 9.5 years. Growth was 1llustrated by the data in Table 6. 15,

Bk - NEICEYTIR, B, AL

Table 6 15 Growth of P kesiya on Jos Plateau Nigena (After Kemp, 1970 and Iyambo er al (1972))

Mean diameter Volume over Mean annual
Plot Age Mean height bh bark Volume increment
No (years) (m) (cm) (m3/ha) (m'*/ha)
1 65 86 117
95 128 157 166 17 47
2 65 60 94
95 104 126 84 8 84

i 58

Armitage, F.B. and Burley, J (1980). Tropical forestry papers No.$9.
Department of Forestry, Commonwealth Forestry Institute, University
of Oxford.
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Yield table

h
Mean dbh nning vol,

Ago | Moan BOh | Thd (m’_:,“/‘ha)l MAT (m>/ha) u.b.
4 9.6 - 4.8
6 14.5 9.8 7.8
8 18.5 27.3 12.7
12 25.9 46,0 15.4
16 3147 - 17.0
21 38.6 108.6 19.5
25 43'9 - 20.2
30 49.8 - 2144

Remarks: Thinning yield has been inoluded in MAI ocalculation. No details about
looality and data source have been indiocated.

H g8

(2) Haxkila, L. Preliminary appraisal of prospects of pulp and paper
1970  industry in Zambia. FO1SF/ZAM 5. FAO. Rome.

¥4 2 = A b F — % . Pandrey. 0O Growth and yield of plantation specles in

the tropics, FaAD 1983 2
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Verga (1974) referred to unpublished Brazilian Forest Service yield tables for
pines when he described for several tropical pines, including P,kesiva, how
annual volume i1ncrement decreases between thinnings although both standing
volume and volume extracted at each thinning i1ncrease throughout the rotation. To

11lustrate his point for P, kesiva he gave the generalized data shown 1n Table
6, 14,

The plots were planted at 2.4 X 2,4 m, Stocking at the times of measurement
were not given.

Rk -RECETIR, K, KL

Table 6 14 Yields of P kesiya in Brazil (From Veiga, 1974)

Mean annual

Age Volume before thinning Volume of thinnings increment
(years) (m’/ha) (m*/ha) {(m*/ha)

7 320 75 4517
14-17 480 106 400
18-25 509 127 344
35-40 636 153 254

636 197
Total 1097

i 88
Armitage, F.B and Burley, J. (1980). Tropical forestry papers No. 9.

Department of Forestry, Commonwealth Forestry Institute, University
of Oxford
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The detailed method of sampling, harvesting and collection of basic data as well as the
Needle area was calculated
as per regression cquation y==19.03 4 0.38 where y is leaf area and x is leaf weight
(Gurumurti and Srivastava, 1982); leaf arca index by Horn (1971); leaf efficiency by Satoo
(1967); NAR, LAR and RGR by Noggle and Fritz (1976).

plantation details have been publisbed earlier (Kaul et al., 1982).

RE - NELCHTDIER, B, A
Table 1
Mean Oven Dry Weight of different components of tree in kg.
Age-Years
Components

10 ’ 20 \ 30 I 40
Wood 3141 154.34 272.85 494.82
Bark 9.59 27.95 82.53 58.91
Branch 9.76 33.43 80.33 114.32
Twig 7.19 13.79 27.42 33.04
Needle 13.13 19.81 23.33 33,07
Cone — 0.56 032 0.65
Root 16.51 5327 84 14 132,44
Total 87.59 303.02 53097  868.25

Table 2
Growth Parameters of Pinus elliottii
Age-Years
Parameter T
10 20 30 40

Total Biomass (kg) 87.59 303.020  530.970 868 250

Needle Biomass per tree (kg) 13.130 19.810 23.330 33.070

Needle area (m?) 88.610 141.460 162920 243.750

LAI 9.290 14.560 11.000 13.190

MAIL (kg year ) 8759 15151  17.699  21.705

6.670 15.300 22,759  25.483

Leaf efficiency
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Growth Indices of Pinus elliottii

Table 3

Growth index

2 -1

)
-1, -1
NAR (kg kg "yr )

NAR (kg m “yr~

LAR (m'kg ™))
LWR (kg kg ")
RGR

Age-Years
10-20 ' 20-30 l 30-40
0.191 0.150 0.168
1.327 1.059 1.189
0.650 01374 0.292
0.094 0.053 0.041
0.124 0.056 "0.049

i 52

Gurumurty, K , Srivastava, V

Indi1an Forester 1984 vol 110

K

No

(1984)

3,

269-273
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Looality: Border projeoct C 11
Altitudes 106Tm

Rainfalls 945 mm

Soils deep loam

Data source: -

MAI at 35 years (m>/ha)i 22.6
6.5.4 Comments

Even on median site, growth rate is more than 25 m3/hn/umum at 13 years of age,
but it is diffioult to infer MNAI oculmination and rotation age from the existing data.

H gk
(2) poynton, R.J. The pines, tree planting in South Afrioa. Vol. I.
1979
¥4 2 =« 2 b+ F— % : Pandrey, D Growth and yi1eld of plantation species in

the tropics, FAO 1983 o
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Looality:
Altitude;
Rainfally

soils

Other characterss
Data souroces
Number of plotons
Size of plotw

Bk REICBET I %R K,

580 Paulo, Parand, Santa Catarina and Rio Grande do Sul
0to 600 m

1 200%0 2 000 mm {marked dry weather absent)

red yellow sandy latosol

grassland savannahj wedium temperature 22°%

permanent sample plotes

537

100 m2

to 400 m2

XL

MAT (m3/ha) by site olass and ags

(initial stocking 2 300 stems/ha)

Site
Age olass I 11 III
(years)
3 13.7 5.3 -
4 19.3 8.5 2.3
5 24.8 11.6 4.0
6 26.8 14.7 54
1 29.8 15.8 6.8
8 33.7 17.6 8.3
9 38.2 19.8 9.6
10 39.9 22.3 9.9
11 4243 23.3 10.5
12 - 24.6 11.3
13 - 26.5 12.2

Remarkst Volume oaloulated is under bark. Crop has been thinned by 40 percent
at 5th and 9th year in site olass I; Tth and 11th year in site clams II;
and 10th and 14th year in site ocless III and thinning yield has beun

inocluded in MAI.

Most of the sample plote were beiween 5 +to 13 years'

age. Reference (1) also inoludes yleld for olimatio region Cwe and
Cwb (according to KBppen's olassifioation), i.e. with one dry winter.
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pinus elliottii ~ Bresil (1)

Site fpdax ocurves
1
20
2

(721
& 15+
[+
[T}
3
z 3
’—
X
©
w
X
w 10
(3]
L ¢
o
Y
=4

5—

0 T H T T I 1 | T T T T | T 1 - T
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
AGE IN YEARS

(1) Paber, P.J, ot al. Orowth research and preliminary yleld tables of Pinus
1975  e11io¥til (Bnglem.) for southermn Bresil. Dorsohkamp Ressarch
Tnstitute of Forestry and Landscape Planning, Wegeningen, Netherlands.

¥4 2 = A ¢+ F — % : Pandrey, 0 Growth and yi1eld of plantation specles 1In

the tropics, FAO 1983. Ve
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Table. 1—1 Distribution of sample plots at different counties
%: jﬂ‘ iiﬁ#ﬁ’ﬂ:sﬂfﬁ?ﬁi rﬂ&é@iﬁigkﬁﬁ’&ﬂ b"ﬂ;ﬁﬁil’{ﬁ%f' ZEH | ZES AW | FER AR & &
s | | w2 @3 i@ | w2 | @s | ons
0 | W2 (1)2 (2)4 w2 ' wez | @6 | @6 | U4
19 : @7 (24 | @24 | W2 | W2 | w2 | (132 f (B2 | 68)7 | (12 | @344
14 | (@5 | @nt | 12 (511 315 2'3 | (35 | (48 | (450
16 | @7 | (Wt (12 (13 (713
18 11 | (204 (2)5 (5)10
20 | Wz | @5 | ! ! @7
22 | (@4 i | f (24
2 |2 | 03 | e ? 5 ()7
26 (1)2 | F e (204
28 (2 : @1 | (3}6
30 (23 : ‘ (2)3
A G 0929 | 0832 | (M4 | (12 | (813 | B0 1 N7 | 135 E 1420 | {25 | (n21 | w187
ik C) A
HIl2% BEWH Y — ¥ %
Table. 1—2 Locations of sample plois survey
BB R TURE | TR kﬁ%%&iﬁ E%%gziﬂgzwﬁggﬁ% IR | BT
. ;Im I\ &mE | # B o &|AER | & E!f iy ﬂn?ﬁ%i% B DURB | £0E
o Sﬁmﬁ 2RE |k % e | g # W | WUE | BT
I - Bt RES TR | SHT
| x ® | : S
| £RT | |
LN =
| | R ’ }
B 1-3 % FEREEUFESMME
Table. 13 Distribution of available sample plots by various altitudes
mgilﬁlf)?%] | 100 i 200 % 300 400 500 600 700 ; 800 ; 900 :A,g; g
m—gg‘ 24 i 20 I 2 s 24 14 :' 7 . 8 { s | 187

|
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Table 1—4 Distribution of available sample plots by different slops
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Table. 19 Yield Tables of Luchu Pine in Noith Taiwan

o I Stite class: I
ko E-RE - S N < S/ S - | 1] 3 S
o ‘ ~ oo HERAK
& %iriliﬂ}\ ;:1: E3 ¢ j"@”,%'. Lﬂa xiri‘:h%é -ﬁk&l’{ﬁ‘”ﬁugﬁi@i‘i lﬁrj;l% ! Mz gg faif}u;'r%ﬁrlm ;
S 410.99 75?3} 1,7 712 10.36 éi“éo - 1017, 7.58 4.35 568 2491 145
12 14.26i 10.82 1,381 13 37 .160 48 Z;j 1337 877 5 56; 395 22,24 212
16 17 26 14.62 1, 171} 15.82  256.94 v ozi 16.06! 1028 6 99, 310 2093 2.33
20 19.99; 16.59 1,002 17 82 365.01E 28'75| 18 25; 12 18 8.84; 235 19.00  2.30
|2 50; 17.60; 865 | 19.50 480 00 30'03{ 20 00 14.4of 10.87i 174 1675 2 16
28) 24.80% 18.13 20.81 ‘600.12; ’ i 21.43E 17.16, 12 96; 116 13.23  1.97
o A | o
10 12.66) 7.75, 1,506i 11 96 '118.28 yo 18 1183 8.14 4.93; 454 23.16 188
14 15.79= 13 03 1,266i 14.65 ‘207.001 25'67{ 1479 9.49 6 2 358 22.04 228
18 18.64’ 16.77, 1,076 16.86 309.67 o 99’ 17.20 11.16 7.87 272 20.18 233
22 21.26 17.18: 929= 18.70 42l 61] 29'44i 19.16i 13.22% g.ssi 204 18.01  2.24
(26) | 23.67,17.91 813 20.23 ls39.37] ' 1 20.75 15.71 11.94 146 15.22  2.07
(30)| 25.98 18.29i 719] 21.52 ,661.32! 30'49j 22.04 18.741 13.87, 71 8.99 187
i & L % B % A & o ®| |
B CETS HESK SRR g ‘ T
- Al =i Y ”"1 Z L Fr W OF OERK 1!?‘0':%%;5‘1@*& o s EE;EEZFEEEE 3 N
m | g : % m? m? i md e
5352" 680 s.éef R _755:7336 é“zsov"}} P | 8725 227; 0o 87% 8
11.66  6.77] 17.59 10.96  9.88 1,776, 24.72  172.14 . 1435 178.07 12
16.361 5.98 33.95 13.211 11.672 1,481 31.13 ', 273 301 28 ZIK 17.08 290.89§ 16
20.08)  5.21 54.03 14.80{ 12.89 1,287 37.10 ' 385.09 32'04: 19.25 419.04 20
23.00  4.57) 77.03 16 osi 13.83‘ 1,039, 42.81 503.00 z:'Z:: 20.96 557.osj 24
25.39; 4,061 102.42 17.07, 14 58' 877 48.27  625.51 ' | 22.34 702.54;' 28
| - , | a
8'89} 7.00] 8.89 7.52, 6.99i 1,960 21.26 , 127.17 5.7 12.72 127.17 10
14.15,  6.40, 23.04 11.13 10 02, 1,624 28.00 | 221.15 /1580 230.04 14
18.322 5.59; 41.36 13.36{ 11.78; 1,348 33.83 ' 327 99; ZZZZ 18.22 351.03; 18
21.61j 4.88  62.97 14.94; 12.99: 1,133  39.99 | 443.22 . 50! 20.15 484.58 22
24.25 430 87.22 16 17, 13.92: 959 45.60  563.62 37.09! 21.68 626 55: 26
26.42)  3.84) 113.64 17.18, 14.66, 790 51.09 | 687.74 | 22.94 T74.96¢ 30
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Shen-Haiao Liu and Tzu-Yu Lin (1970). Yield tables and volume tables of
Luchu Pine in north Taiwan Technical Bulletion, Dept. of Forestry,

Collage of Agriculture, National Chung Hsing University, Taiwan.
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Table 10. Estimated of stand-yield table for unthinning forest.
S = VA
FRAEREIY @ 33004
TG E T8 HEHE | & 4 H BEaTy SAEN (13 ’Afﬁﬁ
sk | wom) g Sk g, | sk [EELE G FRES S HRAR
- (m) @ | N | (em m) | (m
10 10.83 1.86 17.18 2,891 101 23.16 164.67
14 13.17 1.92 14.58 2,713 110 25.78 212.14
18 15.35 1.99 12.96 2,525 12 1 29 04 272 .42
I
22 17.37 2.06 11.86 2,357 131 31.77 332.52
26 19.25 2.13 11.07 2,204 14.0 33.93 389.31
30 21.00 2.20 '10.48 2,066 14.9 36.02 447,17
10 7.28 1.79 24 59 3,121 83 16.89 73.93
14 9.80 1.83 18.67 2,986 9.6 21.61 123.70



18 12 10 1.89 15.62 2,800 10.9 26.13 | 182.15
I
22 14.22 1.96 13.78 2,603 12.1 29.93 243 29
26 16.19 2.03 12.54 2,427 13.0 32.21 296.24
30 18.00 2.10 11.67 ( 2,268 13.9 34.42 350.67
10 3.73 1.76 47.19 3,228 7.5 14.26 24.80
14 6.42 1.78 27.73 3,156 8.8 19.20 61.92
18 8.86 1.82 20.54 3,019 10.0 23.71 108.27
i
22 11.08 1.86 16.79 2,891 11.1 27.98 162.19
26 13.12 1.92 14.63 2,713 12.2 31.72 219.53
30 15.00 1.99 13.27 2,525 13.2 34.55 275.07
A 11, MEHk (S5.=15%) #ak Rk
Table 11. Estimated of stand-yield table for thinning forest (S,=15%) (B FHERID)
B LG A s gy ——
| g | 5| 159 [k lza i (DR R SR MR SRR gl
al s w | i E 0 EAHERAHEERAG Wt Wa HA 5 e
wlp| B || B B kw0) By | Qs BB | BE B Blam Va | Va | Ver(Va B V| da
(m)| 8 | Np | Ny | Nup Cemyl Cem)| (m® | (m» | m) | mD| m®) D! (n®)i (m®D| C(em)
10 | 10.83 1.86 2,891 10.1 23.16 164,67, 164.67
1411317 1.99 661 1,890 2,515 LM 12.6 115 2,93 23.57 26.50 24.111193 95218.06 24.11218.08 7.5
;| 18]15.35 230 4220 1,468 1,800 2 KMy 14.5 13.7 8.6 24.24 26.86 33.96227.39261.35 58.07:285.46)  10.5
2 | 1737 2.61 271 1,107 1,468 3 xpeE 165 15.8 3.19 25.59 28.78 33.39267.83301.22, 91.46359.29 122
26|19.25 2.89 189 1,008 1,19745 4 kRAEY 18.7) 17.9  2.44 27.6§ 30.12 28.00817.53345. 59119 46437.05 12 8
30 | 21.00] 3.1 0 1,008% B 19.9 31 35 l ‘389.19; 1508 65'l
10| 7.28 1.79 3,121 8.3 13.93 '3 93 | 73.93
14| 980 1.83 2,986 9.6 123.70 '123 70 1123 70,
o | 18112.10] 1.89 2,800 10.9) 182.15 182 15 182 15|
22| 14.22 2.13 496 1,708 2,204 LAME 13.8 13.2  4.61 2555 245 16) 37 47207 69245 16 37 47245 16 10.9
26 ' 16.19 2.42 336 1,372 1,708%52 kM 158 15.1] 3.69 26.90 281.35| 33.94247 41281 35 71 411318.821 11.8
30'18.00 2.700 0, 1,3720% £ 17 2 324.69 ’ 324 69 39610,
10 3.73) 178 l 3,228 7.5 24 80 ! 24.80) | 24 sol'
41 642 1.78 | 3,156 8.8, 61.92 ! 6192 61.92
o |18 886 182 3,019 10.0 108 27 ' 108 27 1108 27
22! 11.08 1.86 | 2,89 1.1 162,19 | 162 19 i162.19]
261312 1.97 602 1,975 2,57 M 1xME| 12.8 12.5  6.22 95 41| 218.91] 43.05175.86218.91| 43.05218.91  11.5
30|15 00| 2.28) 0 | 1,075% tl 14.4 256 13 . 256.13 [299.18!
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A 12,

Mk (S,=18%) ko4 H A A

Table 12. Estimated of stand-yield table for thinning forest (S, =18%) (68 Bp)
; - ok ke ] o R ok B VA2 B0 PR A AR AR I W=
W ow B 18% mﬂ%ﬁiﬁKimWii W % | EEREE Eu G (RIS
[ R P » ik £ B ERAHERSHFENAR W Wy g oKk HgS
. FEﬁ gE ﬁi &ﬁf ﬁ/f\ﬁ:ﬁ‘ _ - ..*f.._.*_ ’ B’ §+ Blaml V v Vo |V [ a "
& | v | o | g, (kRO T (g D@ | B [fF Bl Va | Vil Vea\Va 2 it
(m)! S 1 Ng ! Ny | Nyyl Cm)l(em)| (m» | @ | (m® | G| (@] (mY] md ]| (D] em)
10|10 83 1.95 850 1,780 2,630;;%12(;’3‘3& 12.0, 10 6} 3.08 20,13 23 21} 21 90{143 13165 02 21 90]165 02 68
14| 13,17 2.37] 467 1,313 1,780 2 &xF% 15 1 13.9‘ 3.500 23 51 27 01| 28 80193 46222 26{ 50.70]244 16 98
1|18 15.38 2 76l 2921 1,021 1,313‘%3;@5& 180 16 9I 3.47 2598/ 29.45| 32 55243 72276 27| 83 25326 97| 12 3
2211737 313 1900 831 1,021 4 KRIMK 20 7 19 5' 2.52  27.97] 30 49| 26 38292 74319 121109 63402 37| 13 0
26 | 19 25 347 131 700, 8311 5kl 23,70 22 4 187 30.83 32 75 21 46354 31357 77)131.0985.40  13.5
130]2100 3.78 0 | 700% 1] 24.8 33 81 419 73 550 82
10; 7.28: 179 :3,121 8.3 16.89 73 93 73.93
14 9.80 183 2,986 9.6 21,61 123.70 123 70
ol 12.10‘ 2 18 578 1,526 2,104 1 kfl# 13.6 13.20  6.62) 22.17] 28.79 46 18154 54200 69] 46.15/200.69 12 1
22 |14.22 2.56 345 1,181 1,526 2 KMk 16.4) 15.8]  4.96 24 96 29.92| 40 32202 89243 21/ 86 471289 36| 13 5
26| 16 19 201 228 953 1,183 %kRAMY 19.5 18.6 3.63 28.46 32,09 33 39261 75095 14119 863BL.6Y 14 2
30 | 18.00, 3 24 0 | 953l & 21 5 34 60 352 51 472 37
101 373 1.76 3,228 7.5 14.26 24.80 24 80
14| 6.42) 1.78 3,156 88 19.20 61.92 61.92
o 18] 886 182 3,019 10.0 23,71 108.27 108.27
22| 1108 199 729 1,796, 2,525 1 ke 12.7) 120 586 2275 28 ..|33.97131 87/165.84| 33.97165.84]  10.1
26 | 13.12) 2.36] 424| 1,372 1,79638 2 kIR 16.0] 14 9 3.73) 27.590 31 32] 25.81/190 95216 76| 59.781250.73] 10 6
30 | 15.00{ 2.70 0 1,372)% f 17.6 33 79 269.02 328.80
H
Tzu-Yu Lin (1974) Estimation of productivity and yield of Luchu Pine
woodland. Technical Bulletion No.122, Dept of Forestry, Collage of

Agriculture,
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Tab 6 Volume yield of Luchu pine in site class per ha

OB ERRGHB | OB KK B MK Blbk R HBEAE # g H
Age Marn crop (m3) Thinnings (m3) Total crop (m?) Total yield (m?3)
(years)

I % Site class I
10 1870 176 174 6 1746
15 3118 287 3405 338.0
20 4859 382 5241 8§70 3
23 6931 317 724.8 8091
30 8778 339 9117 1,027.7
35 995 8 398 1,0355 1,185 4
40 1,048 7, 418 1,080 5 1,2801
45 1,089 8 347 1,124 5| 1,355 9

I % # Site class I
10 1059 8.'3 114.2 114.2
15 216.1 129 2290 237;2.
20 331.4 16.4 347.7 3688
25 469 8 14.7 4845 5219
30 606 3 17.0 623 2 675.4
35 692 0 176 7096 7187
40 724 0 193 7433 830.0
5. 745 2 158 760.7, 866.7

m % i Site class IT
2J 672 71 747 747
15 1395 98 1493 156 4
20 2197 120 231.7 2486
25 3140 108 3247 3540
30 3901 129 4030 4430
35 442 7‘ 134 456 0 508 9
40 464.2 143 478 4 544.7
45 4724 128 4851 5656
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Tab 7.

Yield table (in bark) of Luchu pine in site mndex per ha.

i
Total

BiAkg
WO | REBHE | BIARERHE | B R ot

FEisALE Total Crop

ZF’(@Q):E‘: Zﬁiﬂ%ﬁ g K ®

BHE | NEER n&
Main crop | Thinnings | thinnings | Volume | Current JAnml g. [Anmil g. | Total yield
Age m3 m3 m? m3 g (A) (B) m?3
(years) i | m? m? s
Hhfiriegk 24 Site index 24
10 153.9 21.2 212 1752 175 175 1752
15 3188 353 57.0 3538 400 250 236 3755
20 505.0 476 1058 552 6| 468 30.5 276 6105
25 24 404 1469 762 8 516 34.8 30 5 8693
30 905.2 425 1900 947.7 451 365 316 1095.2
35 1035.1 508 241 8 1085 8| 36.1 365 310 1276.9
40 1093.7} 540 296 0 1147.7 25 34.7 28.7 13898
45 11406 45.2 341.2 1185.8 184, 329 264 1481.8
i
HArigs 22 Site index 22 .
10 1434 149 1583 158 158.3
15 284 0] 254 40.6 3094 332 216 206 3246
20 445.3 331 744 4784 389 260 239 519.7
28 641.0 29.8 1049 670.8 451 298 26 8 7459
30 8172.8 315 1368 849.3 41.7} 31.8 283 954.6
35 9329 33.7 171 3 . 966.6 29.8 318 276 11042
40 985.8 369 208.3 '1022.7] 18.0 299 256 1194.2
45 1024.1 308 2391 1054.9 138 281 23,4 12632
HhTIE R 20 Site index 20
N 1276 102 . 137.8 ' k 138 1372.8-
18 2527 17.3 278 270 OI 285 187 180, 2804
20 399.8 2385 51.7 4232 341 226 21.2 451 4
25 580.2 19.1 2 599 3! 39.9 26.0 240 651.4
30 751.6 214 93.0 773 0; 386 28.2 258 844.5
35 8549 247 1182 8795 25 278 251 9730
40 898 8 254 1436 924 5, 139 26.7] 231 1042.4
45 9300 207 164 4 9507i 10 4' 24.3 211 1094 3
Hris e 18 Site index 18
10 1086 80 116 5 11.7 1165
15 224 9 133 214 2382 259 16 4 159 246 3
20 350 3, 176 394 3679 286 195 184 389.7
25 449 5 160 58.7 5158 5 330 222 206 5552
30 652.8 172 731 6699 341 24.2 223 7259
35 748 1 187 922 766 8 228 240 219 8403
40 7837 211 1134 804 7 113 224 201 8971
45 809 2 16 4 1289 8256 84 209 183 9391
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Tab. 7 Yield table (in bark) of Luchu pine in site index per ha

- ETRIy FalkAEE Total crop
WO | EARBMRE | BIRBMIR £y o5 FHEE [ FBER w L b
) Total bt | EER (A) (B)
Age Main crop Thmnlsngs thmmangs \/olul;ne Current Anniil g |Anndl g. Total yicld
I 4
(years) Y ol " m &, (A (B) m
AT FRE" 16 Site index 16
e 97 72 101 g 102 101 8
15 192 110 183 206 4 223, 142 138 2137
22 3022 150 336 3172 244 168 159 3358
25 £342 134 274 4481 2072 183 179 4820
39 566 8 162 638 583 0 258 210 194 6306
25 836 8 163 805 6731 213 239 192 7373
£0 6838 179 98 4 703 4, 93 196 176 7839
£5 7050 135, 1119 7188 66 182 160 816 9
[
HIGriser 14 Site index 14
10 813 68 881 88
i3 1719 103 172 1813 200 125 121 122%
2 ' 266 6 128 304 2795, 217 149 140 2970
B 2834 117 422 395 1 257 170 158 4257
30 4918 148 573 506 3 246 183 169 548 8
33| 563 2 147 723 579 91 177 2. 16 6 06375
9 591 9 155 878 607 4; 84 170 152 6798
£ = 506 7 130 1002 619 7l 56 157, 138 707 6
Fu i 12 Site index 12
— | e
1 ]
10 638 65 ; 753 : i 75 753
3 1426 92 138, 1518 166 106 107 158 4
20 227 4] 119 279 2393 193 128 120 255 3
25 32904 11 393 3401 25 147 136 368 3
30 4123 126, 521 4249 192 155, 142 464 4
53 4715, 132 656l 4847 145 15.3] 138 5370
40 4937 143 799 5080 73 143 127 5730
5 5048 129 928 5174 47 133 115, 597 3
] i
Marigs 10 Site index 10
i ]
10 8§24 63 586 , 59 58 6
15 1130 87 151 1217 139 85 81 1281
20 1817 104 258 1922 158 104 96 2075
5 2511 91 359 2702 177 19 108 2970
30 3240 17 27.8 3357 149 157 12 3717
33 3387 121 832 380 8 114 123 100 4289
5 5682 128 731 4010 65 115 100 4812
45 3330 113 844 4043, 32 106 8@ 4774
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Tab 8 Volume yield (in bark) of Luchu pine in site class per ha

e fro | LAk Flasip B | dlocap TR | 2o 2 sE R | BB I T
Age (years) Mam crop (m?3) |Thinnings (m?) | Total thin (m® | Total crop (m?) | Total yield (m3)
I ) LT ) Site class I
10 1408 157 71 1565 1479
15 2856 23 41 8 3119 3274
20 4524 35¢€ 772 -830 5296
25 651 2% 8 1077 6811 760 4
30 828 4 320 1389 850 4 2583
23 2450 378 1771 0828 11221
40 966 3 387 2160 10360 12123
45 1,035 3 330 2481 10683 12834
T = & Site class 1T
10 850 74 — 1024 950
15 1980 118 190 2098 | 2170
20 3085 152 34,5 3237 3430
25 4415 139 48 4 4554 | 4899
30 5725 16 0 64 7 5835 6372
35 656 7 167 817 6734 7384
40 687 8 183 999 7061 ] 7877
45 7080 147 114 2 722 . 8222
m £ # Site class 1II
10 606 64 — 670 606
15 1278 90 155 1368 1433
20 204 6 112 269 2158 23158
25 2951 101 376 3052 3327
30 368 2 122 500 380 4 4182
35 4201 127 629 4328 4830
40 4410 136 765 434 6 5175
45 4488 121 886 4609 5374
BILE FRBHBEEEREMOMEZ R (829
Tab no 9 Volume growth of Luchu pine compared with other trees per ha
B ] M 6 LS S NS S Jul B ] T LA
Taswan acacia Massons pine
Age (vears) Site Class Luchu pine (m3) (m?) Criytomeria (m?) (m3)
{
I 570 267 269 249
L 369 224 191 156
20 W 249 168 135 110
7E¥ Mean 396 220 193 172
1514 Percentaac 100 56 18 43

i B8
Chi-Wang Huang (1968). Construction study of yield table of Luchu Pine

in Taiwan. Bulletin of Taiwan Forestry Research Institute No. 173,

Taiwan.
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n B O #
X 4
5 HX 3
w B Z
— ﬁ & ™
ft 5 g
B i A T AR U S TR 2= mOEs 8 WEEE 3000 E ﬁg @
o
B ihal |TH T8 had hed 2B WOE & &l f * r 5 % N F R
s =5 = e e B H, ] v
AE| D ) EE| & | T8 | bl [T 5 650 had 0] M| R Rl haB 0| F B [haki0|ha% | ) %
R AR AL AL %i&ﬁzﬁﬁs WHR LY | MER MER RED| AN S | KR SR G0 HRE LHE K B |8 T | ER B 2 ¥
4.17| 3000 | 322 | 3.01¢ 2 44| 155[0.355 | 0 57| 15.5 | 1.94 ) -
4.26 330 | 3.09) 257 16.1]0359 | 123| 161 | 1.79 W »
4.44 3.47| 3.271 283| 17.310.365| 1 76| 17 3| 1.73 & &,
4.68 370 3.51 3 3.22 19.110.375 2.21 19.1 1.74 (A ﬁ:i
4.97 3 97 3 80 i 3.70 21 310 3856 2 B3 21.3 1.78 O
5 30 4 27 4.12 ' 4.29 23.9 10.399 3 00 23 9 1.84 ":g{
5 65 4 58 4.47 ! 4 96 26 9 (0.412 3.36 26.9 1.92 ! ‘ ;}
6 02 4 92 4.83 f 5 70 30.3 10 427 3.71 30 3 2.02 % ,d
6 40 5 26 5.211 6 53 34.0 | 0 442 4.03 34 0 2.13 \1‘,
6 79 5 61 5.60 7.43 38.0 10 458 4.25 38.0 2.24 +
7 19 5.95 5 99 8 34 42 310 478 4 78 42 3 2.35 Qﬁ
7 59 6.33 6.39 ! 9.43 47.110.491 4.97 47.1 2.48 m
8.00 6.68 6 79 110 52 52 010 507 5.27 52.0 2 60 §
8 41 7.04 7 20 | 11.67 57 3 10.524 5.53 57 3 273 : o
8 82 7.39 7 60112 87 62 8 | 0.541 5.82 62.8 2.86 !
9.22 7 74 80011412 68.7 | 0.5568 6.09 68.7 2.99 E
9.63 8.09 8 40 {15 43 74 710 575 5.35 74 7 311 !
10.03 8 44 8 80 |16 77 81 1 10.592 6.61 811 3.24 ;
10.43 8 78 g 20118 17 87.7 10 609 & 85 87 7 3.37 ]
10.83 9 12 9.59 [ 19 60 94.6 | 0 627 7.09 94.6 3.50 '
11.23 9 46 9.98 {21.07 |101.6 |0 644 7.33 |181.6 3.63 *
11.62 9 79 (10 37 {22.58 [ 109 0 ,0.661 7.56 | 109.0 3.76 t
12.01 10.12 110.76 124 12 | 116.5 | 0.679 116.5 3.88 E




B E A AN T ARULFE TRl 2 HWAZIERL 10 FHEEE 3000

—GEC—~

B3 hel |FE Y| F 1P| ha¥ | had | ER Bk B & % & & % %
AE|D D U BE| £ | ¥ | ha¥f | F ¥ | haBiD] ha¥i | B AR REE| baXiD| F 1) | haZi D haxi D
BEIFAH|EE | HS| WER SRR | RRE RERE RRE O?S?ES(] T WTERE| B RE GRE| MR K K| B | EE 8RR
4.84 ! 3000 | 3.85 3.67| 3.49 | 20.3 10.381| 2.00{ 20.3| 2.54

5.10 4.09 | 3.93| 3.93 ] 22.3]0.391| 2.73 | 22.3| 2.48 1
5.43 439 | 4.25| 4.54 | 25.1|0.404| 3.36} 25.1| 2.51

5.81 474 4.63 | 5.29 | 28 4 |0.419| 3.92| 28.4| 2.58

6.23 5.11 ) 5.04 | 6.16 ] 32.3]0.436 ] 4.44} 32.3 ] 2.70

6.67 5.51 | 5.48 | 7.15 | 36 8 |0.453 | 4.95| 36.8 | 2 83

7.13 5.92 | 5.93| 8 25| 41.710.472 ] 540 41.7)| 2 98

7.60 6 33| 640 | 9.44 ) 47 1 ,0.491 | 5385} 471 | 3.14 !

8.08 6.75 | 6.87 |10 72 | 53.0 |0.510 | 6.30} 53.0 | 3.31 |

8.56 7.17) 734112 10} 59 3 10.530| 6 71| 59.3 | 3.49

9.04 758, 78213 55) 66.0 )0 550) 7.09) 66.0 | 3.67 :

3.52 8.00 | 829 15.07 ¢ 73.1;0.571| 7.50| 73.1; 3.85 f

10.00 8 41 ¢ 8.77|16.67 | 80 6 |0.591 | 7.86 | 80.6| 4.03 |

10.48 8.82 | 9241832 88 4)0.612 | 8.23 ] 88.4| 4.21

10.95 9227 9.71[2004 | 96.7 (0632} 859/ 96.7| 4 39

11.43 9.62 (10 18 |21 81 1105 3 {0.653 | 8.91|105.3 | 4.58

11.89 10.02 [10.64 | 23.64 [114.2 | 0.674 | 9.25114.2 | 4.76

12.36 10.41 |11 10 |25.51 }123.4 |0.695 | 9.58 | 123.4 | 4.94

12.81 10 79 1 11.55 | 27.44 | 133.0 |0.715} 9.89 | 133.0 | 5.12

13 27 11.17 | 12.00 | 29.40 | 142.8 [ 0.736 | 10.19 ] 142.9 | & 29

13.72 11 55 112.44 [31.40 (153 1 [0.757 [ 10.48 {153.1 | 5.47

14 16 11.91 |12 88 {33.45 {163 6 |0 778 | 10.76 | 163.6 | 5.64

14.60 12.28 113.32 |35 52 | 174 3 | 0.798 174 3| 5.81
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B EMA A TTCAR I FEE TR E

HETIEE 12 EEE 3000

B % hal |[FH|FY| half ha¥f [EF B K fE 34 X £l & %
FEH | K F| D D b EE | B | FH| had | F 15 | heX D ba O BIEM A RETE| haXi b F 1Y haF D haF D
MHIFAE|BR BES | WERSHRLL E RERRRE RRE VR M T WER MR G0 AR AHRE BB B | HEH 885
8 5.52 | 3000 | 4.47 | 4.34 | 4.70 | 25.8 | 0.407 | 3.82 25.8| 3.22
9 5.94 4.85| 4.76 | 5.55 | 29.60.424 | 4.66 | 29.6 | 3.29
10 6.43 529 524 6.59| 343 ]0.443 | 5.43 | 34.3 | 3.43
11 6.85 5.751 5.75 ) 7.80 | 39.7 {0.464 | 6.13 | 39.7| 3.61
12 7.49 6.23 | 6.29 | 9.15| 45.8 {0.486 | 6.80 | 45.83 | 3.82
13 8.05 6.72 | 6.84 |10 65 | 52.6 | 0.509 | 7.43 | 52.6 | 4.05
14 8.61 7.22 7.40112.27 | 60.1[0.533 | 8.01| 60.1 4.29
15 9.18 7.71| 7 96|14 00| 68.1 |0.556 | 8.59 | 68.1 | 4.54
16 9.75 8.20 | 8 52[15.83 | 76.70.581 | 9.14 | 76.7 ] 4.79
17 110.32 8.68 | 9.09 {17 77| 85.8 [ 0.605 | 9.67 | 85.8 | 5.05
18 }10.89 9.16 | 9.60 {19.79 | 95.5{0.629 {10.17 | 85.5| 5.30
13 111.45 9.64 |10.20 | 21.89 [ 105.6 | 0.654 | 10.66 | 105.6 | 5.56
20 |12 00 10.11 [ 10.75 ] 24 07 | 116.3 | 0.679 ;11.13 ;116.3 | 5.82
21 112.55 10 57 |11.29 |26 32 | 127 4 ]0.703 | 11.58 | 127.4 | 6.07
22 1 13.09 11.02 {11.83 {28.63 [139.0 {0.728 [ 12.00 |133.0 ] 6.32
23 113.63 11.47 [ 12.35 | 31.00 | 151.0 [ 0.753 | 12.46 | 151.0 | 6.57
24 | 14.16 11.91 [ 12.88 |33.43 | 163 5 0.777 {12.84 | 163.5| 6.81
25 114.68 12.34 113.39 135.90 | 176.3 | 0.802 | 9.52 }176.3 | 7.05) 1287 |10.30 | 10.73 | 44.4 )0 252 |0.429 | 44.4 | 1713 |13.68 | 25.18 {131 9
26 |15.19 | 1713 |14.10 |{13.90 |26 75 |141.4 |0.617 | 9.78 | 185.8 | T7.15
27 }15.70 14.52 | 14 41 { 28.35|151.2 | 0.633 | 10.00 [ 195.6 | 7.25
28 |16 20 14.92 [ 14.90 [ 29.96 | 161.2 | 0.650 | 10.24 | 205.6 | 7.34
29 }16.70 15.32 | 15.39 | 31.59 | 171.4 | 0.667 | 10.46 | 215 8 | 7.44
30 {17.18 15.72 {15.87 {33.24 1181.9 | 0.683 226.3 1 7.54
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B EM NI AR FE TR

MR 14 %A 3000

@b (FHFH| hed b EE B E B m # * ] t %
Eg (K F| D p | BEE| £ | 5| ha% | F 9 | hali 0| halki 0| HAME] ARG et haB 0| F 4 [ haZi O] baZ D
WoE A H eS| H S| ER SHR N RER RER RER| VAN B T | WER RO R EE VR X B | B T | WER BHR
8 6.19 | 3000 | 5.08 | 5.00| 6.07 | 31.9[0.434 | 6.05] 31.9 3.99
9 6.79 5.61 | 5.59 | 7.42 | 38.010.458 | 7.06 | 38.0 | 4.22 1
10 7.42 65.17 | 6.22 | 8.98 | 45.0 {0.484 | 3.00 | 45.0 | 4.50
11 8.08 6.75 | 6.87 |10.74 | 53.0 0.510 | 8.87 53.0 | 4.82
12 8.75 7.33 | 7.53 {12.67 61.9 1 0.538 | 9.71 61.9 5.16
13 9.42 7.92 | 8.20 | 14.76 71.6 [ 0.566 {10.43 71.6 5 51
14 10 10 8.49 | 8.86 |{16.99 82.1 (0595 11.24 | 82.1 5.87
15 10.77 3.06 1 9.53]19.35| 93.4{0.624|11.97| 93.4] 6.22
16 11.43 9.63(10.18 121.83 1105.3 {0 653 [12.64 {105.3 6.58
17 12.09 10.18 {10 83 | 24.41 |118.0 | 0.682 |13.28 | 118.0 6.94
18 12.73 16.72 | 11.47 {27.09 }131.3 | 0.712 | 13.93 | 131.3 7.29
19 13.37 11.26 [ 12.10 ;29 85 |145.2 | 0.741 | 14.52 | 145.2 7.64
20 14.00 11.78 112.72 | 32.70 | 159.7 { 0.770 | 15.11 | 159.7 7.99
21 14.62 12.30 | 13.34 {35.62 ] 174.8 | 0.799 | 15.65 | 174.8 8.33
22 15.23 12.80 | 13.94 |38 61 |190.5 |0 828 {11.22 |190.5 | 8.86 | 1381 |10.84 |12.74 52.5(0.276 {0 460 | 52.5 1619 114 26 125.87 {138 0
23 15.83 1619 [ 14.75 [ 14.53 {27 67 {148.2 |0 619 | 11.55 ;201 7| 8 77
24 16.42 15.23 115.12 [ 29.50 {160.7 [ 0.638 |11.84 {213.2 3 89
25 17.00 15.68 | 15.69 [ 31.34 | 172.6 | 0.657 | 12.13 | 225.1 9.00
26 }17.57 16.16 | 16.26 | 33.20 1 184.7 |0 675 | 12.44 [ 237.2 | 9 12
27 18.14 16.61 | 16.81 {35.08 | 197 1 | 0.694 {12 68 |249.7| S 25
28 18.69 17.05 | 17.36 |36 97 1209 8 |0 712 |12.95|262.3 | 9.37
29 19.24 17.48 | 17 89 | 38.87 | 222.8 |0 730 {13 18 {275.3 | 9.49
30 19.78 17.91 | 18.43 140 78 | 235 9 10.748 288.4 7 9 62
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B EM AR FEE = El MR 16 PHEEE 3000
B %% ha¥ |F I |F | haY (half |E F m kR 2 i 1% x &l %
8 (A FE| Y n n BEHE | B T hal | F | heHD|ha¥ b HEE KM REE baH 0| F 1 | ba D haF b
HE AR BE # & | MENBMEL & RRE SRR RERE vEN I & NEN| BHR LR R VR & Bk 8| HER VR
8 6.86 | 3000 | 5.68 ) 5 67| 759 | 38.8 |0.461 | 8.70| 38.8| 4.85
9 7 63 6 36| 6.43| 9 52| 475 10.432 | 9.95 ) 47.5| 5.28 1
10 §.42 705; 721)11.69 ) 57.4190.524)11.10| 57.4 | 5.74
11 9.21 7731 7.99 [ 14.09 ) 68 50.558 |12.20 | 68.5| 6.24
12 [10.01 842 8 78 16.70 | 80.7 {0.591 |13.22 | 80.7| 6.73
13 110 80 9.09 | 9.56(18.49 | 93.9/0.626 |14.21 ] 93.9] 7.23
14 [11.58 9.75 110.33 | 22.41 | 108 2 | 0.660 [ 15.13 |108.2 | 7.73
15 | 12.35 10 40 | 11.09 125 48 {123.3 | 0.694 | 16.02 | 123.3 | 8.22
16 | 13.11 11.03 |11 84 | 28.69 {139 3 0.729 |16.86 {139 3| 8.71
17 113.85 11 66 | 12 57 {32.00 [ 156 2 [0.763 | 17.64 |156.2 | 9.19
18 ) 14.58 12 26 )13 30 }35.42 }1173.8 1 0.797 | 18.42 }173.8 ] 9.66
19 (15.30 12 86 {14 00 | 38.93 | 192 2 )0.832 | 13.23 {192.2 |10 12| 1391 /10.90 |12 98 | 53.5 |0.278 {0.464 | 53.5| 1609 |14 33 |25 95138 7
20 | 16.00; 1609 [14.90 |14.70 {28 07 |151 9 |0 622 |13.64 |205.4 |10.27
21 |16 68 15 46 | 15.38 | 30 21 | 165.6 | 0 644 | 14.01 [ 219.1 | 10 43
22 | 17.37 16 01 |16 85 [32.37 | 179.6 | 0.666 | 14.45 | 233.2 | 10.60
23 |18 03 16.54 | 16.71 | 34.56 | 194.1 | 0 688 { 14.80 | 247.6 { 10 77
24 118.69 17 06 |17 35 {36.76 {208 9 {0.708 | 15.17 | 262.4 | 10.93
25 ]18.33 17.57 1 17.99 | 38 89 |224.1 |0 731 {15.50 | 277.6 {11 10
26 119 96 18 06 | 18.61 {41 22 1 239.6 | 0.752 | 15.83 | 293.1 | 11.27
27 120.97 18.55 | 19 22 | 43.47 [255.4 | 0.773 | 16.13 [ 308.9 {11 44
28 121.18 19 03 {19.82 {45 73 {271.5 {0.794 | 16.41 |325.0 | 11.61
29 121.78 19.49 | 20 41 | 48.00 | 287 9| 0.815 | 16.72 | 341 5| 11.77
30 | 22.36 19.95 | 20 99 | 50.27 | 304.6 | 0.836 358.2 {11.94
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B E S AT BRI 5| 2= HZIER 18 WHEFBE 3000
B % he¥ (FH | F | had ha¥f E & B B B ] 54 X 5] %
F£8 (K FE| D n ] Z2E| B Eiy: ba¥ | F £ 1 hadi 0] ba¥ D) HIHR]) AHE R ba ) F 9 [ hali | hay b
HMEIEAH B HE WEESVR Y BRRERRE ANEE VAN B R | ES VM R BB VS X & B 8 | FEH 8uE
3 7.53 ] 3000 6.27 | 6 33| 9.26 | 46.3|0.488 |11.80 | 46.3 | 5.79
g 8.47 7.09 | 7.26|11.85] 58.1{0.527 113.33 | 58 1| 6.46 ]
10 ] 9.41 7.91 | 8.19|14.73| 71.5/0.566|14.78 | 71.8| 7.15
11 110.35 8.71 | 9.11 |17.86 | 86.2 | 0.606 | 16.11 | 86.3 | 7.84
12 11.27 9.49 | 10.02 | 21.22 [ 102.4 | 0.646 | 17.40 | 102.4 | 8.53
13 112,17 10 25 {10.92 {24 77 [ 119.8 [0 686 | 18.60 | 119.8 { §.21
14 [13.06 11 00 {11.80 {28.50 {138.4 0.727 {19.73 {138 4| 9 88
15 |[13.93 11.72 | 12.65 | 32.38 | 158.1 | 0.767 | 20.82 { 158.1 | 10.54
16 |14.78 12.43 113.50 | 36.40 | 178.9 | 0.807 [ 15.58 | 178.9 | 11.18 | 1305 ) 10.40 |11 09 | 45.9 |0.257 | 0.435 | 45.9 | 1695 |13.79 [ 25.31 {133 0
17 [15.61 ] 1695 {14 47 |14.32 | 27.86 | 148.5 | 0.627 | 16.22 | 184 5 | 11.44
18 | 16.43 15.13 | 15.12 130.47 | 164.8 | 0 654 | 16.79 | 210.7 | 11.71
19 |17 22 15.77 |15 91 {33 11 {181 6 | 0.680 | 17.35 | 227.5 | 11.97
20 | 18.00 16.39 | 16 68 | 35.78 | 188.9 | 0.707 | 17.87 | 244.8 | 12 24
21 |18.76 17 00 |17 43 |38 48 | 216.8 {0.733 | 18.37 1262 7 | 12.51
22 | 19.51 17.59 |18 16 |41 20 [235.2 | 0.759 | 18.83 {281.1 [12.78
23 ]20.24 18.17 {18.89 [ 43.94 {254.0 {0.784 |19 28 {299 3 | 13.84
24 120.95 18.73 |19 59 | 46.71 {273.3 | 0.810 | 14.05 | 319.2 [13.30 | 694 {17.00 |15.75] 70.80 0.259 | 0.410 | 116.7 | 10061 | 19.85 | 30.96 | 202.5
25 {21.65| 1001 {20 38 |20 28 |32.64 {216.5|0.617 |14.30 | 333.2 {13.33
26 |22.34 20 90 |20 96 |34 32 1230.8 | 0 634 | 14.54 | 347.5 | 13.37
27 ]23.01 21.40 |21 63 | 36.00 | 245.4 | 0 651 | 14.74 | 362 1 |13 41
28 | 23.87 21.90 | 22.28 1 37.68 | 260.1 | 0 668 | 14.93 | 376.8 | 13 46
29 |{24.32 22.38 122.92 139.36 | 275 1 |0 684 | 15.16 1 391.8 [ 13 51
30 |24.95 22.85 | 23.55 | 41 04 | 290 3 |0 700 407.0 | 13 37
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BEEM AT E TRl MEEE 20 WIHEEEE 3000
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Investigation 1nto the growth yield of P. merkusii was started
by means of sample plots established in the first plantation of the
species 1n Java At the end of 1952 data were available from a suffic-
1ent number of plots to merit the construction of a provisional yield
table (Ferguson, 1954) Since these tables were to be used as a basis
of planming by the Forest Service they were extended by extrapolation
to an age of 35 years. The data from age 30 years onwards must
therefore be used with caution. Table 20 1s an extract from the
growth and yield table as published by Ferguson

(Notes on Table 20) In Indonesia, contrary to general use, the
best site quality 1s indicated by the highest number. Site class ! there-
fore 1ndicates the lowest site quality. The quality class 1s estimated
from the top height, 1.e. the average of the hundred highest trees per
hectare equally scattered over the stand This 1s about the same as the
average height of the hundred most dominating trees per hectare. The
volumes given in the table refer to the timber volume under bark to an
over bark diameter of 7 cms. The volumes are valid for normal stands
with sound boles. Deductions for lower stand density, for defects in the
bole, and eventually also for a lower rate of merchantability, will be
provided for later. The Forest Service has fixed the rotation provision-
ally at 30 years. This 1s somewhat more than the age at which the
average annual increment culminates, being 25 years and lower at medium
s1ze classes and 20 years for better sites. It i1s to be expected that the
produce of these forests will eventually be used as pulpwood. Since many
of the forests have a function for the control of erosion and water supply
in stream basins the rotation should not be too short and in this
connection thirty years seems to be adequate.

R - RELCHTIR, R, Ahd

Site
quality
class

I
v
VI

Table 20
Upper height Number of trees Average diameter Total basal area
(m) per ha. main stand (cm) (m? /ha) main stand
age age age age
10 20 30 10 20 30 10 20 30 20 30
10.2 21.0 28.0 945 417 236 12.6 28.6 38.9 11.8 26,9 28.1
14.7 27.0 34.6 8517 253 154 19.3 37.5 48.7 25,1 27.9 28,17
19.6 33.0 41,2 481 170 109 26.5 46.3 58.5 26.6 28.6 29.2
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cont,

Volume main stand Total production Average annual increment
(m 3/ha) (m 3/ha) (m 3/ha)
age age age

Site
quality 20 30
class 10 10 20 30 10 20 30
11 37 178 248 31 289 471 3.7 14, 4 15.7
v 115 238 322 125 445 643 12.5 22,2 21. 4
VI 164 303 397 253 601 814 25.3 30 0 27.1
g

Cooling, E.N.G. (1968). Fast growing timber trees of the lowland tropics.
No. 4 : 116-119. Department of Forestry, Commonwealth Forestry Insti

tute, University of Oxford.
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4. Pinus merkugil Jungh. et de Vr.

(TUsAM)

Data,

Lokasi Jumlah petak Jumlah Tinggi dari | Keadaan la--

coba/ ukur | pemeriksasmn} muka laut pangan/tanah

Bandung Utara 66 269 600 s/d4 1500
Bandung Selatan 8 8 1250

Jumlah: T4 2m
Banyumas Barat 13 13 250
Pekalongan Timur 21 21 600
Purvworejo 3 3 900

Jumlahs 37 31
Jember S 17 400 a/d 500
Banyuwangi Barat H 41 400 &/d 450

Jumlahs 16 58
Jumlah semua: 127 372
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Tegakan
, jumlah Riap Riap
Unur Peninggi TLGAKAN FLETAPD ( MAIN STAND 3 (/T. T. )|penjarangan (T.P.) volume |rata-rata| tahunan| Umur
{Thannings)
tahunan |[berjalan
_ -+ ( Age
( Age ) }ngg::) Jumlah Rata-rata|Rata-rata| Bidang | V.kayu V.kayu |[Vkt kumu- (Mean (Current ge )
o 'ohon/ha tinggl diameter|dasar/ha| tebal/ha |tebal/ha {latip/ha | (Total annual) |annual
- (Average | (Average (Basal| (Thick- | (Thick- Vtw /ha) (;ziu{nre% re- o
(}"(ahur)\/ (Mu:;!;m : height) {diameter)larea/ha ) wood/ha | wood/ha . Z”I" p) ;2;0 ;2;3 (Izzi;r)i/
ear
trees/ha)
(m) N ) @) | o | en | @) | w3 |mima) | @mma) | (m3/na)
Pinus merkusii Jungh. et de Vr. (Tusam)
BONITA IT (SITE CLASS II)
N T 1

5 5’2 1305 57;1 4:0 5’2 2,8 15 5 5 20 4)0 - 5
10 11,3 675 36,1 10,2 17,4 16,1 57 22 27 84 8,4 12,8 10
15 16,9 460 29,6 15,8 27,4 21,5 117 28 65 182 12,1 19,6 15
N AL NEAE A N R A R

? ’
30 29,4 25 | 23,4 | 28,5 | 3,8 | 2m5 | 2% 3 | 209 | a1 | 163|130 30
35 31,5 220 | 23,0 30,6 40,6 | 28,5 254 37 246 500 14,3 10,6 25
RONITA IIT (SITE CLASS IIT)

5 6,1 1170 51,5 4,9 6,6 4,0 20 6 6 26 5,2 - 5
10 13,0 605 33,6 12,0 {9,8 18,7 74 25 31 105 10,5 25,8 10
15 19,6 410 27,1 18,5 26,6 22,9 147 41 T2 219 14,6 22,8 15
20 25,0 310 24,4 23,9 32,4 25,5 203 53 125 328 16,4 21,8 20
;(5) 29,2 2£ 23,6 gs,g 38,'17 2;,4‘ 22% zg 1238 4(675 1?,2 12,2 25

32 2 23,3 1 42 28,7 2 1 461 15,4 i 30
35 34,8 180 | 23,0 3.8 | 45.7 29,6 276 28 229 505 14,4 8.8 35
BONITA IV (SITE CLASS IV)

5 618 1m0 f 4802 596 7’7 5,0 24 7 7 31 6)2 - 5
10 15,6 540 |, 29,6 14,4 22,1 20,7 100 29 36 136 13,6 21,0 10
15 22,5 350 | 25,5 21,4 30,0 24,8 180 51 87 267 17,8 26,2 15
20 28,1 260 23,17 27,1 36,4 27,0 228 47 134 362 18,1 19,0 20
25 32,6 200 23,3 31,8 42,7 28,6 261 35 169 430 17,2 13,6 25
30 36,0 165 23,3 35,2 48,0 29,9 283 25 194 4T7 15,9 9,4 30
35 38,3 140 23,7 37,5 52,9 30,8 298 20 214 512 14,6 7,0 35
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Yield table of ten

(1975).

Y
Lembaga Penelitian Hutan.
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Locality: Toba Lake (north Sumatre), Lembung (West Java)
Altitude: 1 100 m

Rainfalls 2 500 mm (dry months about 2)

Data sourocei permanent sample plots

Number of plots: 50

MeaBurement
speocifications Up to 7 om top diameter under bark
Site qualitys tupperheight! 1.6, average height of 100 highest tress per heotare,

used as indicator of site quality end site indices for the
reference age 20 years have been determined.

NAI (m3/ha) by site index and age

Rk - NEICETIER, K, K&

(y‘zgg‘s) 21 24 27 30 33
5 had - 2-2 4.0 7.2
10 3.7 7.1 12.5 13.8 25.3
15 10.3 | 15.1 | 19.9 | 24.7 | 29.3
20 14.4 18.4 22.2 26.2 30.0
25 15.8 18.9 22.4 25.6 28.8
30 15.7 18.5 21.4 24.3 271

Remarks: Plant spacing 3 x 3 m and thinnings on relative spacing of 25 percent of
‘upper height'. Thinning yleld has been inocluded in MAI.

th 82

i in Indonesia.
2) Ferguson, J.H.A. Growth and yield of Pinue meriusi
( ) 1954 ('}ommunioation of the Forest Research Institute (Bogor) Ho. 43,

¥ 4 2 2 2 b F — % ¢ Pandrey., D Growth and y1eld of plantation spectes 1n

the tropics, FAOD 1883 o
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Localitys Bundung, Banyumas Barat, Pakalongan Timur, etc.
Altitudes 250 - 1 500 m
Data source: permanent sample plots

Number of plots: 127

Measurement
specification: T om diameter under bark
Site qualitys not defined, but 'upper heights' in metres at 20 years ofage are

22.1, 25.0, 28,1, 31,0 and 34,3 for site classes V, IV, III, II,
I respeoctively,

Rk - RECETIER K KRus

MAT (m3/ha) by site class

Sz;:gﬂ v N 111 11 I
Age
{ years)

5 4.0 5.2 6.2 9.2 | 14.2
10 8.4 | 10.5 | 13.6 16.2 | 21.3
15 12.1 16.6 | 17.8 19.5 | 22.0
20 14.6 16.4 18.1 19,1 20.3
25 15.3 | 16.2 | 17.2 | 17.6 | 18.2
30 14.9 | 15.4 | 15.9 15.9 | 16.2
35 14.3 | 4.4 | 14.6 14.4 | 14.4

Remarks: Yield table is provisional and thinning has been included in MAI.

Comments

On average sites MAI figures in both tables are oomparable and MAI oulmination age
seemn to be ¥ 20 years. But sinoe production aim is pulpwood and gum, which roquires well-
developed trees, a higher age, perhaps more than 35 years might be preferabdle.

t g8

(3) Indonesian Department of Agrioulture, Forest Researoh Institute
1975 Yield tables of ten industrial wood species.

¥ 4 2 x A b F — % . Pandrey, D Growth and yield of plantation specles |

the tropics, FAD 1983 e
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Thailand
In 1968 the P.merkusi11/P, kesiya forests of the northern region of Thailand, where
all the natural Tha: stands of P.kesiva occur, were reported

(F.A. 0., 1968) to contain the following volumes of wood:-

Om Ko1 area (79,000 ha) 2.7 million m®

(91% P.merkusi1; 9% P.kesiva)
Baw Luang area 1.8 miilion m®
Kun Yam area 0.7 million m®

It was sfated that on average there were 24 pine trees per ha with an average
volume of 43 m®per ha. This represented 50% of the total for all species. The
pines were up to 110 cm breast height diameter with herghts of 20-80 m. Their
overall average mean annual increment was estimated at 0.2-0.5% by diameter and
0.49% by volume, Maturity was reached in the Om Koi area at about 80 years and
mature trees accounted for some 90% of the total volume. The majority of trees
1n this class were over-maure, with long, clean boles. It was ascertained from
stem analysis that the typical pattern of development of individual naturally
regenrated pines during the first 25 vears 1n the Om Koi1 area was as shown 1n
Table 6,10

k- NECETDIR K ALl

Table 6 10 Typrcal growth of individual natural trees, Om Kor area,
Thailand (FAO, 1968)

Under bark Mean annual
Age diameter Height Volume volume
(years) (cm) (m) (m?) increment %
10 40 43 002
15 87 83 008 152
20 140 133 021 124
25 181 190 034 75

urg::

Armitage, F.B. and Burley, J (1980). Tropical forestry papers No. 9
Department of Forestry, Commonwealth Forestry Institute, University
of Oxford.
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The final choice was an extension of the
Schumacher equation, as follows:-~

In H = by + bl/t + B,S + b3S/t (4.3.4)

where H, t, and S are as previously defined, and the b1 are
regression coefficients fitted for each species. In thas
equation, both the asymptote and the slope are linear
functions of site index, as can be seen by re-writing the
model as shown:-

1n H = (bo + bZS) + (b1 + b3S)/t (4.3.5)

Table 2 : Site Index equation (4.3.4) coefficients for Kenya

P.patula’ P.patula’ Cypress P.radiata

bO 2.5739 3.6068 3.4800 3.5438

b, 0.04793 0.008057 0.008467 0.01664

b3 ~0.1872 0.3308 0.1337 0.14774

N 1103 492 1096 1229

R?  0.91 0.95 0.93 0.95

sy 0.1201 . 0.00298 0.1069 0.0839

S 22.3 23.6 18.2 27.4

Notes

(1) P.patula data from all permenent plots in Xenya.

(2) A subset of P,patula plots eliminating many young stends
with anomalous early growth.

(3) N is the total number of observations.

(4) s, 18 the standard error of the residuals from the
regression.

(5) S 1s the mean site index for the data set used.
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Figure 6 Site index curves for P.pztula in “enya Pipvre 7 . Site index curves for P,radiata in Kenya
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Figure B ¢ Site andex curves for Cupressus spp. in Kenva
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Alder, D (1977) A Growth and Management Model for Coniferous Platations 1n East Africa
Doctor of Philosophy at Oxford Univetsity, 32-37
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Locality: distributed over entire plantation area
Rainfall: 750 - 2 500 mn (cover dry, medium and wet sites)
Data source: permanent sample plots

Number of plotst 160

Plot size: 400 m2

Measurement

apecifications Up to 15.2 om top diameter over bark
Stand density: 1 600 stems/ha (initial)

Bk - REICBETIER K, A&

MAI (m3/ha)_§y site olass and age

Site
olass 1 I 111 Stema/ha
(vears)
Years)
5 - - - 1 120
9 25.0 7.5 1.0 840
1M 6.8 14.9 561 711
13 41.1 18.6 1.9 T
15 46.6 24,3 11.9 600
17 47.4 27.4 14,9 533
19 45,5 28.17 16.7 533
21 45.5 32.3 20.3 400
23 42.9 32.7 22.3 356
25 - 31.8 22.0 356

Remarks; Crop has been thinned at 5, 11, 15, 17, 21 and 23 years of age and
thinning yield has been included in MAI. Based on dominant height
measurement, three site classes have been defined at reference age

20 years:
bite olass Height in m
I 3204 - 3704
II 27T.2 - 32.4
III 21.5 - 27.2

Comments

Plantation site in Kenya seems to have very high produotion potential for this
species; maximum MAI on best site is > 47 m3/ha. MAI of about 20,0 m /ha for total volume
production (pulpwood) oan be expeoted on median site with average stand density between
17t 22 years' age.
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Pinus patula - Kenya (9)
MAI curves for different site index {unthinned stand)

m3/ha
60—
55
50 1
45
SITE INDEX
2 40 a2
w
z 24
S
z 351 24
-t
«
g 30 \\
P4 20
a
z
‘3 25
x
15
10 - !'I
5~
0 T T T T T T T T
5 10 16 20 26 30 35 40
AGE IN YEARS
H B
(8) Wanene, A,0, A provisional yield table for Pinus patula grown in
1975 Kenya. Forest Dept. Technical Note No. 143.
(9) CoFole Yield model for Pinus patula, P, radiata, and oypress
1975 in Kenya, Uganda, Tanzenia and Malawl. Unit of Tropical Silviculture,
CoFele University of Oxford.
¥ 4 2 x A b F — % . Pandrey, D Crowth and yi1eld of plantation speclies 1In

the tropics, FAO 1983 R
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Looality: Viphya plateau

Altitude: 1200 - 19500 m

Rainfall: 1 200 mm

No. of dry months: 3 —~ 6 monthe (less than 20 mm rainfall)
Soil: silty clay loam, moderately deep

Data source: permanent and temporary sample plots

Number of plots: 77 P.S.P. + 1% sampling of the whole plantation (20 383 ha)

Meapurement
specification: Up to 5 om top diameter under bark

BE - REICETIER, B K&

MAY (mB/ha) by site index and agel/

16 18 20 22
4 - - 200 7.0
6 1.2 4.0 8.1 15.5
8 4.7 8.7 14.3 22.8
10 7.8 1242 18.5 26.5
12 10.5 15.0 21.4 29.2
14 12419 16.3 2141 28,1
16 12.6 16,1 19.8 271

l/ Site class has been determined by dominant height of the 100 largest
diameter trees per ha at reference age 15 years.

Remark: Crop has not been thinned.
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Pinus patula — Malawi (1)

MAI curves - gite olass-wise

m3/ha

30+

SITE CLASS
22

N
(o]
1

MEAN ANNUAL INCREMENT

S
1

0 T T T T T
4 8 12 ] 18

AGE IN YEARS

i 3

(1) adlard, P.G. ot al. Plantation inventory and site classification study for
1974  the Viphya Projeot. FAO/UNDP Report. Rome,

¥4 2 =« 2 b F~ % : Pandrey, D Growth and yi1eld of plantation species 1In

the tropics, FaA0. 1983 57 VS
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TANZANIA (2)

Localitys Sao Hi1l (8°26's and 35°17'E)
Altitudes 1 750 = 1 950 m

Rainfalls 1 000 = 2 000 mm

Data source: temporary and permanent sample plots

Number of plOtB 108 TeS.P, and 18 PeSePoe

Size of plotes 400 m? to 800 m?

Stand density: 1 720 = 1 420 stoms/ha (initial)
MAT (m3/ha) by pite index and agel/

Bk REICBTIR, K Auae

Site
30 1 24
Age index
(years)

6 12.3 5.8 -
8 1941 12.9 6.9
10 24.5 18.0 1201
12 28,2 22.0 16.3
14 30.7 24.8 19,6
16 32,6 26.9 21.6
18 33.9 28.3 22.9
20 34.6 2901 23.8
22 34.5 2545 24.6
24 3.4 29.5 24,8
26 33,8 29,0 4.5
28 32.8 28.1 23.8
30 3.7 27.2 23,1

l/SIto index has been determined by average dominant height of the 100
largest diameter trees per ha at reference age of 20 years.

Remarks HAI ie based on total volume produotion but lower limit and volume
0.bs/ucbe not speoified.

Comment s

Mean annual inorement of volume produotion seems to oulminate between 15 t020 years
on best sites and between 20to 25 years on average or poor sites. Inoreased stand density
results in increassd total volume produotion {2).

i g

(2) Adlard, P.G. Growing stook levels and productivity conolusions from
1980 thinning and spacing trials in young P. patula stands in southem
Tanzania. C.F.I. Ococasional papers. University of Oxford.

(3) Adegbehin, J,0, et al. Studies of dominant heights development and yield

s

1979 of pinus patula at Sao Hill forest projeot. Southem Tanzania Record
Ko. 6, Division of Forestry, University of Dar-es-Salaam, Tanzania.

¥4 2 2 X b F — % : Pandrey, D Growth and yield of plantation species

the tropics, FAO 1983 o
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sao H111l Forest Project 18 in the Southern Highlands of
Tanzania at approximately 8% 'S and 35°17'E, Sot twood
attorestation in the area began 1n the 1YobU’'s mainty with P1nus
patula, Pinus elliotti1i1, and Pinus radrata. The emphasis has
swunhg to ravour Finus patula due to better pertormance. lodate
30,000 ha ot the species have been pilanted at Sao Hill with an
annual taraet or 3uQuU-500U0 ha.

BE - NECHTER, B XL

3.2 8ite index curves

TWo site i1ndex curve equations were titted using data Trom botn
the permanent sample plots ana the stem anaivsis qara. tor a4l
observations the eguations were;

1. the 3 parameter Cnhnapman—Richaras eauation

Hodom = 1.41. vite., ti-exp (-0.13 aaey '8

RSS = Y07.22
2. The Schumacher equation:

Hdom = 2.06. Site. texp (—-6.25/age %" 7%y ... .. 7
RSS = 939.32

Genherally the curves trom the two equations were more aor
tess simtlar 1n shape and their superimposition on the raw data

were satistactory. The Chapman-Richards, equation however
produced a better ti1t on the basis of the residual sum ot squares
(RSS). In addition the lower rate of growth 1n the raw data

bevond the age ot 24 1s best demonstrated by the Chapman—Ricnhards
equation. The general superiority of this modeis prompted 1ts
adoption 1n this study and the resuiting site 1nhaex curves are
shown 1n F1g9 1.

3.3 The height — diameter equation

S1nce the psps data di1a not cover the vouncer aaes, a rotal
ot 233 ot ages 1-5 yvyears trees were aoded to these data ro brinq
the total number ot observations to /43,

Atter a considerable experimentation with various models
describing the helght and ailamecter relationsnio the totiowind
equation was selected.

fogH = 1.43+1.25(1/A)+0,72110g(Hdom)+0.045( 10QIN) +

(0.u10b) (0.0206) (O.u11)
156.92(1/0D) = 4.26 (1/D) ittt enns el
{v.02) (U.0Y8)

R? = 0.96: STD ERROR of est. 0.047:

total tree heiaght (m)
Age of the tree (years)
Hdom = bominant heirght (m)

N = Stocking t(number ot steas/ha)
= DBH (cm)

X
i

This equation 1s a moditication ot a similar one used bY
Burkhart ot bLtrub t1974).
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Vol. (m /had

H dom (m
40 700
30m
36
2 6o0p
32
24m
28 500
2m
24
18n 400
20
150
16 300 |
124
200
8
100 e Cumulative
4 e e Mola crop
4 8 12 l‘6 70 24 223 0 N " N . 4
Age (years) 0 4 8 1?2 16 20 24
Flg 1 Site index curves for P, patula at Sac M{ll Ages (years)
Fig. 8 Simuleted cumulative and maincrop volume
development at different spacings
Table 5§ Total and assotment out turn votumes {(ms/nha)
for selected combinations ot spacing & thinning.
voiumes md
Spacing (m) Thinning Stems Total Mean Sawlog pulplog
age left/ha tree /ha /ha
1 2.7x2.7 - 1390 653 0.6 562 70
2 2.7x2.7 1 1110 674 0.6 562 86
3 3.0x3.0 - 1111 654 0.6 552 63
4 3.0x3.0 15 740 599 0.7 614 66
5 3.5x3.5 - 816 656 0.8 604 40
Table Q indicates that high util{izable volumes are
obtatned with schedules 1.2. and 3. The targest mean tree volume
1s obtained with schedutle 5, but the timber from this scheaule
mav be characterized with large knots due to’ iong period ot tree
growth.
!

Malimbwi, R E ,

Southrn Tanzania,

Philaip, M

Artificial

S

(1989) A Growth and Yield Model for Pinus patula at Sao Hill

Intelligence and Growth Models for Forest Management Decisions
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Countries Uganda Tanzania Bragil India
Details
Reference (7) (6) (2) (4) (5)
Locality Mwenge, Mafuga Kiwira, Serra Ramam
Mafuea, Sao Hill Mantiguera | (W.B.)
Lendu
Altitude (m) - 2070-2250 2000-2400 - 2270
Rainfall (mm) - 1158 2000-3100 - 2500
Temperature in °c - 10 - 22 - - Cool
Soil - - deep sandy latosol deep clayey
olay loam
Data source PaS.Pe P.S.P, PeSePo il trial pIOtB
No. of plots 29 2 6 - -
Area of plots - 1200-2800 m2 - - -
Stems/ha (initial) - 1700 750 - -
h
Measurement Total vol
specification T+5 om usbs - o.b, - -
MAL (3/ha) 22.8 (14) )| 22:0 (12.5) | 14.2 6; 21,0 25.0 (19
A1 171 (17 21,0 (17.8 26,0 (9 - 22.2 {133) 1
A2 9.8 (18 19.5 (22,7 1 28,3 12;.1/ - 17.1 (38
A3 - 20,8 (11.1 27.9 (15 - -
Ad - 2443 (17.3 - - -
AS - 2405 1908 -~ - -
Remarks: Maximum MAI | MAI for two | Crop unthin- |No other No other
for site different ned. Stookingi detaile details
olass I, IT{ plots and oonstant. MAX
and TII at thinning for different
different inoluded stooking also
ages mentioned

1/ Figures in brackets indicate age in years

HH Bh

(4) Golfari, L. Quoted in Wormald, J.J. Pinus patula Tropical Forestry
1975 Paper No. 7, University of Oxford.

(5) Ghosh, R.C, et al, inus patula, its problems and prospeots in West
1973 Bengal. Indian Forester Vol. 99 No. 6.

(6) Kayumi, S.Y.S. The growth of Pinus patula at three different sites
1976 at Mafuga, Uganda. Forest Dept, Teohnical Paper No. 214/76.

(7) Kingston, B. A provisional yield table for Pinus patula growing in
1970 Uganda and an estimate of the finanoial rotation, 'I‘ocamoal No. 166/70.

¥4 0 =« A b F— % : Pandrey, O Growth and yi1eld of plantation species 1n

the tropics, FAO 1983 [ e
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Looalitys Agudos (Sao Paulo) 22°19's, 49°%4'w
Altitudes 550 m
Rainfall: 1 500 mm
Yield datat Age MAI (m3/ha)
14 20.14
8 24.50
Reura rks; Seed origin from Honduras. No other details indicated.

i 84

(2) Ferreira, M. et ul. Programme for genetic improvement of Pinus ooocarpa
1978 Sohiede in Brazil by the IPEF, Progress and problems of genetio
improvement of tropical forest trees. Vol. 2 C.F.I., University of
Oxford.

¥4 2 2 A b F — % : Pandrey, D Growth and y1eld of plantation species

the tropics, FAO 1983 AR
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Intermational provenance trials for this species have been initiated in a number
of tropical and sub-tropical countries since 1971.

BEk - REICHII®, B AL

Orowth rate of some provenances at 5.7 years of age in Puerto Rico is reported as
follows (4):

Provenance MAI (m3/ha) o.b.
30/71 Mountain Pine Ridge (Belige) 37.0
6/71 Yuoul (Niocaragua) 32.6
22/70 Alamicauba (Niosregua) 32.4
1/70 Camelias (Nioaragua) 30.8
7/71 Singuatepeque (Hondures) 10.8
Hi B
(4) Lieger et al. Growth and selected assessment traits of Pinus
1982 oeribasa and Pinus oooarpa provenance triale in Puerto Rico
(unpublished),
°
¥4 J = 2 b F — %  Pandrey, D Growth and yield of plantation spectles 1n

the tropics, FAO 1983 B ®
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The height-age-site index relation-
ship 1s basic to uniform forest growth pre-
diction. The relationship is usually referred
to simply as the site index curves for a
particular species in a given environment.
Here site index curves for chir pine
(Pinus roxburghii) has been found out
using the data from permanent sample
plots maintained in this branch by follow-
ing nested regression method.

Data pertaining Pinus roxburghii are
collected from 22 permanent sample
plots laid out in East Almora, West
Almora and Nainital Divisions. Thcse
sample plots have been maintained for last
72 years, the oldest of them was laid down
during 1912.

The ‘Top height’ (mean height of
the 100 thickest stems per hectare) and
age relationship has only bzen considered
upto an age where after the ‘Top height’
has either become stationary or has
declined. The examples are SP Nos 66,
61, 59 of West Almora which has the
ages as 117, 117, aand 120 years
respectively.

In this paper, the nested regression
method is used which is statistically the
most appropriate and is also amenable to
manual calculation. The method is related
to a single model of height growth.

te e vyl

Ho=Hmax € (b/Ak )

(Which 1s known as Schumacher
Equation)

Where Ho is dominant height,
Hmax is 2 parameter to be fitted
and represents the maximum
height the species could reach,
e=2.71828

b 1s a parameter to be fitted

k is a parameter to be fitted
A 15 the age of the stand.

By taking logarithms to the base ‘e’
of both sides of equation (1), we get),

log, Hy = log, H___ + b/A¥
......... 2.

If we let @

Y = loge I—I0

X = 1/AK

a= loge Hmax

Equation 2 becomes

Y=a4+bX e (3)

then ‘a’ and ‘b’ can be fitted by
linear regression.

Nested regression method was
first described by Bailey and Clutter,
It involves the use of common slope and
common intercept  déstimators
Convariance analysis.

from
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Where the intercept ‘a’ 1s the same
for all plots, but the slope ‘bl 15 diffe-

rent for each plot.
In

equation,
used n

terms of the Schumacher
common 1tercept model 1s

this paper with Y as loge Ho

and X as I/Ak .

The statistical estimators for the

common slopes and common intercept
models are as given hereunder :

ni

2 Xq . 2 Yl] )

j (6)

The common slope regression
model 1s given by the equation
Y=a, + bX ..-(4)
Where ‘al > is different for each
plot, but ‘b’ (the slope) 1s same for all
plots
The common intercept model is
given by the equation :
Y=a+bi X ...(5)
The common slope
mi ,ni
E E le . Y” -
i j
b =
m

3

The common intercept

i [ZEX., - (¥ X,,)’/m]

m ni m ni ni ni
-2 -E Yu - = p Xll .32 XI] Yl,/ 3 X” 2)
) . j ) ceveerereinene (T)

m nt
2111——2[ ZX.,)’/EX,,’]
1 J

coefficient is
directly calculated using a

model containing this coefficient in hnear

The non-linear ‘k’
regression

Method .

1 Within each plot, a set of trans-
formed ‘Y’ values are calculated for 2nd,

form 3rd...... nth observations from the formula.
[ r H — Hew 1 1
Y, = log [.___'L_.____I_I_”,__.] =~} (Hu + H, -1 }

€ AU - A'] —‘1 J .. (8)

(There being no Y value corresponding to the first height observation )

2. A corresponding set of trans-
the

formed X values are calculated from

3. Using these transformed
of Xand Y, a common slope

values
estimator

formula.

X
1

is calculated by the help of Equation (6).

log (2/(A1) + AU._]))
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4. On subtracting | from common
slope estimator obtained as above, we get
the estimate of k.

thus k = Db -1
Results . k = .545867

For further calculations, 1t s
rounded to 2nd decimal place.

k = .55
b = —9.849
a = 4,200

Using common 1ntercept model we
have

log H_= 4200 + bl/A 0.5 (10)

The top height/Age data of each
sample plot was plotted on a graph and
points for successive remeasurements
joined with straight lines (Fig. 1)

(The potnts of remeasurements, when
height 1increment 1s zero or negative,
have been ignored 1n the entire cal-
culations).

Next following the trend of (1) the
plots on the lower edge of the mass of data
and (i) the upper edge of the data two
curves were drawn by hand.

The two curves read values of
height as 21 m {(lower curve) and 33 m
(upper curve) at a reference age of 80
years.

The range of 12 m (33 m—21 m) 1s
then divided into 6 equal parts Thus we
get values of site indices as 21, 23, 25, 27,
29, 31, 33 m at a reference age of 80 years.

The parameter bl depends upon
site index S (Eqn 10)

= 5
log S, 4.200 +b1 /AO 55

For a selected site index, bi 15
calculated by the formula :
b, = (loge S—a). A®55
Where a = 4.200

A =80

The values of b, for different site
indices are tabulated below .

a = 4.200, S b,

Age = 80 yrs
21 — -12.8665
23— ~11.8535
25 -~ -10.9250
27— ~10.0681
29 - - 92724
31 - - 85297
33 — - 78335

Now Hmax = €2 =66 686 (a = 4 200

Finally from equation (1) substi-
tuting the values of Hmax & k and b, for
each site index curve, values of H, are
calculated for selected values of A, the
age

The values of Sy by, A and Ho are
tabulated by running a suitable computer
programme 1n National Forest Computer
Centre, FR I This is given in Table 1.

The curves that result from the
above parametcr values are given in Fig 2
on the same scale as 1s used for the data
m Fig 1.
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Table 1

K Common Intercept H Max

SS 4200 66 686

Species * Pinus roxburghu

Data : Sample plot data from West Almora, East Almora and Naimtal

The site index curves are drawn based on Schumacher Equation given by
H (0) = H (Max) *E** (B/AGE**K)

Reference Age taken to be 80 years

Site quality 21 23 25 27 29 31 ‘ 33
slope —12 8665 —11.8535 —10.9250 —10.0681 —92724 —38 5297 - 7.8333
1 2 3 4 5 6 7 8
Age Estimated height _
120 5602 6 809 8 14t 9 601 11190 12910 14 762
30 9191 10 743 12.395 14 144 15.988 17.926 19 955
140 12,284 14 034 15856 17.747 19 70s 21.726 23.808
50 14934 16 802 18.717 20.679 22,684 24 730 26 816
160 17 226 19.163 21.130 23.123 25 142 27,185 29.251
70 19 230 21.208 23.199 25.202 27217 29 242 31.277
180 21 000 23.000 25.000 27 000 29.000 31.000 13 000
90 22 579 24.588 26,587 28576 30.555 32 526 34 489
1100 23998 26.009 28.000 29972 31928 33868 35.793
110 25.284 27.290 29 269 31.222 33.151 35 060 36.949
(Contd)
1 2 3 4 5 6 7 8
1120 26,456 28.458 30.417 32.344 34 252 36.129 37.983
130 27.631 29.517 31.463 33.372 35.249 37 096 380915
t140 28.521 30.493 32.421 34.308 36.158 37975 39.761
150 29.437 31.395 33.303 35.168 36.992 38.783 40.534
1160 30.289 32.231 34.120 35.961 37,760 39.520 41 244
170 31.083 33.008 34.878 36.697 38.471 44,204 41 899
t180 31826 33.735 35.584 37.382 39.131 40 838 42,506
190 32.524 34 415 36 245 38.021 39.747 41.429 43.070
1200 33.180 35.054 36.865 36.620 40 324 41,981 43,597
210 33,799 35.656 37.448 39 182 40.864 42.499 44,091
1220 34.384 36.225 37.998 39.712 41.373 42 985 44 554

Programme by P.L. Dhawan
Note : 1. Values of height are rounded to st place of decimal while plotting the data on the graph.
2. Values marked with (1) are plotted on the graph.

Hi gt

Reference
Mistra, N.M. nad Lal, P. (1984). An approach to fit site index curves for
Pinus roxburghis by nested regression method. Indian For., 110 : 989

-996.
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| Basic Data. This yield table has been prepared for chur pine (Pinus roxburghu) of
the Guzara forests of Hazara civil division  The table 1s based on data from 74 temporary
sample plots laid out in Guzara forests Location of the plots is shown 1n Figure 1  The
size of the plots ranged from O 1 acres {304 hectares) to 0 6 acres (0 24 hectares) and the
age of the plots ranged from 12 years to 72 years

2 Sample size. In order to determine the number of plots required, an init:al sample of
20 plots was taken out in evenaged chir pine crops on private lands on the Abbottabad—
Mansehra and Abbottabad-Sherwan roads. The basal area per unit area was considered the
criterion for determining the number of plots required. Allowing a permissible error of
109, with t(.05,19)==2093, the number of plots required worked out to 58. Since the
initial sample did not cover all the chir pine area 1t was decided to take 70-80 plots, about

10-15 1n each 10 year age class upto 60 years. Thus 74 plots were finally selected for this
study

3 Selection of plots. The plots were laid out in crops taht appeared to be fully stocked
and even aged  Since 10-15 sample plots were to be selected for each decade throughout the
tract, a record was kept of the number of plots as the field work progressed

4 Plot measurements. The diameters at breast height of all the trees on the lopt
were measured About 10 sample trees covering all diameter classes were chosen and
subjected to the following measurements*

(1) height
(1) age
(1) the 5 year diameter mcrement under bark at breast hegt

(1v) bark thickness

5 Iadividual plot calculations. For each plot the basal area, number of trees, total
volume to 2 inches diameter outside bark and volume increment were calculated on acre
basis. Also the mean diameter and mean height were calculated. The standard volume
tables for Guzara chir pme (2) and the method described by Kuusela (3) were used.

Due to the absence of data on past thinning and mortality, the influence of stand
density on volume increment could not be ascertained. The volume increment calculations
were therefore not used in making the yield table.

Mk - REICBTYDR, B, Kk

6. Preparing the yield table. Because of the limited number of plots, no division mto
different site qualities was made  The plots were divided into age groups as shown in Table 1.

There was a big vanation in the number of trees on unit area basis within each group
upto the age of 42 years Three plots were rejected because they contained more than
three times-the average number for. their-age group.
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The vanation 1 basal area, volume, mean diameter and mean height was less,
perhaps because the basal area and volume growth is imited by the amount of light, water
and nutrients available

Within each group, the average value of each quantity was found. Smooth curves
were drawn to fit these values as closely as possible. Adjustments were then made to
satisfy the followmng conditions.

(1) Basal area = 0005454 X number of trees X mean diameter squared. This is
the standard formula linking basal area, number of trees and mean diameter.

(1) The following regression equation was obtained linking total volume, basal area
and mean height. Total volume = 04662 X basal area x mean height. Cor-
_ _relation coefficient = 0991,

(1) The mean height and mean diameter approximately follows the height—dia-
meter relationship given by Hussamn and Ghaun (2)

Age at breast height was determined 1n the field To get age of a tree at ground
level, five years were added to age at breast height since 1t was estimated from seedling data
that a chir plant took five years to attain breast height in good soil

The mean annual increment and current annual increment were calculated from the
following formulae*

Total volume
Mean annual increment = ———
Age at ground level
Volume increment 1n 5 years
Current annual increment =

5

Table 2 below shows the estimated values of all the quantities 1 British umts, and
Table 3 in metnic units. Figures 2 to 5 show graphs of the mean diameter, mean height,
basal area and volume growth respectively.

6. Comments. The diameter and height growth and the total voume increments are
almost the same as for interim yield table of chir pine of reserved forests m NWFP ().
But there is difference in number of trees and basal area since the present tables are based
- on plots where no previous thinmings were carried out, whereas 1n reserved forests thinnings
are carried out under management plans. However volume growth-in-the guzara forests
seems not to be adversely influenced by the higher density.

These forests, therefore, may be thinned when the trees are big enough to be saleable
but non-commercial thimning should be avoided as far as possible.
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TABLE 2

Yield Table for Guzara Forests of Chir pine in British units.

Per acre

Mean Current

Age Mean Mean Number Basal Total annual annual
diameter height of trees  area volume mcrement ncremednt

{years) (inches) (ft) (it?) (ft% (£ft3) {t%)
15 2.3 14 2218 64 500 33 } 64
20 3.8 22 1003 79 820 41
25 5.3 29 614 94 1230 49 84
30 6.9 36 420 109 1830 61 120
35 8.4 44 320 123 2520 72 138
40 9.9 52 256 134 3250 81 146
45 11.3 59 205 142 3920 87 134
50 12.7 65 165 148 4510 90 118
55 13.9 70 145 152 5000 91 98
(60* 14.6 75 135 156 5480 91 96)
(65 15.1 80 127 160 5950 92 94)
(70 15.6 84 123 164 6400 91 90)

*Values at ages 60, 65 and 70 are not reliable because of lack of data

TABLE 3

Yield Table for Guzara Forests of Chir pine in metric units

Per hectare

Mean Current

Age Mean Mean Number Basal Total anpual annual
diameter height of trees area volume increment increment

(years) (cm) (m) (m?) (m®) (m?) (m3)
15 5.8 4.3 5481 14.7 35 2.3
20 9.7 6.6 2478  18.1 57 2.9 } 4.4
25 13.6 8.8 1517 21.6 86 3.4 5.6
30 17.5 11.1 1038 25.0 128 4.3 8.4
35 21.3 13.4 791 28.2 176 5.0 9.6
40 25.1 15.7 633 30.8 227 5.7 10.2
45 28.7 18.0 507 32.6 274 6.1 9.4
50 32.3 19.8 408 34.0 316 6.3 8.4
55 35.3 21.3 358 34.9 356 6.4 6.8
(60* 37.1 22.8 334 35.8 383 6.4 6.6)
65 38.4 24.3 314 36.7 416 6.4 6.6)
(70 39.6 25.6 304 37.6 448 6.4 6.4)

*Valnes at ages 60, 65 and 70 are not rehable because of lack of data.
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An essential factor for this study 1s the correlation between
species and site Investigation of the growth of pines in Sdo Paulo 1s
the first approach, since most of the plantations are no older than
fifteen years, which means that only a part of the rotation has been
analyzed. Of the pines under observation, trustworthy results for Pinus
elliottir var. elliotti1 are available, and to a lesser extent for P.
taeda, P. patula, P. khesya, P. caribaea var. caribaea, P. caribaea var.
hondurensis, E, oocarpa, and gf caribaea var. bahamensis.

Earlier studies (Van Goor 1965; Golfari 1967) established remarkable
correlations between the growth of P. elliottii var. elliottii and some
components of the site, such as climate, soil (at the level of great
group, as an indicator of natural fertility), and former vegetation. Its
yield table, however, is a provisional one.

R - NEICBETDIER, R, 4L

Permanent Sample Plots

To obtain exact data on the relation between productivity and site,
a number of permanent sample plots were established, representing the
most diverse edapho-~climatic conditions in the state. For P. elliottii
var. elliottii there are 684 plots, selected in accordance with preestab-
lished criteria (Van Goor 1975). Each plot at the end of rotation must
contain at least twenty useful trees, and, whenever possible, uncontroll-
able "external" influences, such as unfamiliarity with the origin of the
basic genetic material, must be avoided. A seed of unknown origin can
affect productivity to such an extent that the factors of the site may
become 'disguised."

Table 6. Yields for temperate Pinus (rotation 20 years, spacing 2 x 2
m).*

OQutside Inside Inside Bark Stacked Volume Inside Bark

Bark Bark Thinned, Inside Bark, for
Age Thigned  Thigned as Rulp as Pulp Sawpill
(yrs) (mg) (mg) (mg) (mg) (:n’?)
Pl 7 46 34 34 44 -
9 56 42 32 41 10
12 72 54 24 31 30
16 91 68 10 13 58
20 325 244 25 33 219
Total 590 442 125 162 317
P2 7 35 26 26 34 -
9 43 32 28 35 4
12 54 40 22 28 18
16 69 52 11 15 41
20 232 174 18 25 156
Total 433 324 105 137 219
P3 7 25 19 19 24 -
9 32 24 24 31 -
12 40 30 20 26 10
16 51 38 10 13 28
20 170 128 13 17 115
Total 318 239 86 111 153

*See note for Table 5.
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Table 5. Yields for temperate Pinus (rotation 35 years, spacing 2 x 2

m) . ¥
Outside Inside Inside Bark Stacked Volume Inside Bark

Bark Bark Thinned, Inside Bark, for
Age Thlgned Thlgned as Pglp as Pglp Sawmﬁll

(yrs) (m™) (m™) (m™) (m™) (m™)

Pl 7 46 34 34 44 -
9 56 42 32 41 10 °

12 72 54 24 31 30

16 91 68 10 13 58

23 105 79 8 10 71

35 470 353 35 45 318

Total 840 630 143 184 487

P2 7 35 26 26 34 -
9 43 32 28 35 4

12 54 40 22 28 18

16 69 52 11 15 41

23 80 60 6 8 54

35 341 256 26 34 230

Total 622 466 119 154 347

P3 7 25 19 19 24 —
9 32 24 24 31 ——

12 40 30 20 26 10

16 51 38 10 13 28

23 60 45 5 7 40

35 256 192 20 26 172

Total 464 348 98 127 250

*Percentage of bark = 25%.

Coefficient of stacking

or

dividing Tr by the cost of transportation for m3

determines the maximum possible radius for transportation.

Bark factor
= 1.30.

Form factor = 0.50,

/km of wood, one

Square bark factor = 0.75 (% of wood).

It becomes evident that when the effective rentability 1s equal to
the potential rentability, the sum available for transportation will be
equal to zero and the transportation of wood will not be economical.

B
Victor, M A M , Kronka,

in the State of Sao Paulo,

FoJd M

Brazil,

et al

Forest Site and Productivity,
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Study sites

The study sites are located in
Darjeeling (26°37 to 27°30 N and 87°59’ to
88°56' E) of West Bengal which receive
3300 mm mean annual rainfall and expe-
rience 16°C and 16°C mean annual maxi-
mum and minimum temperatures respec-
tively. Nine sites with wide range of

elevations, slopes etc. (3 from Kalimpong,
2 from Kurseong and 4 from Darjeeling
Forest Divisions) of transplantation areas
cf this district were selected in the present
investigation Important parameters of the
study sites are tabulated in Tables 1 and 2.
The sotls of nine sites have already been
classified (Nath er al 1983, 1986; Pal et al.
1984) according to the Taxonomic System
of classification (Soil Survey Staff 1975).

The greater portion of the district is
covered by the Darjeeling gneisses and con-
sists of garneuiferous mica schist, quartzites
and biotite-kyanite and sillimanite gneiss.

The ground flora in the study sites
are thin and mainly composed of Ferns,
Kamli (Boehemia spp.), Bilauni (Maesa
chisia) etc.

Materials and methods
Vegetational parameters and growth
attributes were recorded following the
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method suggested by Dombois and Ellenberg
(1974). 1In each stand, 12 tree quadrats
(10 m x 10 m) were laid out and vegeta-
tional parameters listed in Table 1 were
recorded. Soil pedons were exposed 1n each
site and profile morphology was recorded as
per the Soil Survey Manual (Soil Survey
Staff 1975) Soil samples collected from
each horizon were analysed in the laboratory
for their physicochemical attributes following
standard methods (Piper 1950; Black 1965;
Jackson 1973) The weighted average values
for the physicochemical attributes upto
60 cm depth were presented for the present
investigation,

G B H. (Girth at breast height) of
C japonica at diffcrent ages recorded in Sil-
viculturzl Experumental plots of Kalimpong

and Darjeeling Forest Divisons was consi-
dered as base to compate the growth per-
formance of the transplantations in the field.,
From the G B.H..data collected from Exper-;
mental plots, a curve was drawn against age
of trees. Taking this as reference, average’
G.B.H. of each transplantéd crops of the’
study sites were plotted in the same curve
against the respective age (Fig 1) and per-
formance was noted in terms of percent
deviation from the base (Table 1). Thé,
volume of C japonica was calculated using,
the average G B H. and farm factor appli»
cable for the area.
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Table 1

Site characteristics and vegetational parameters

T

| Age of | No of | Average | Av Girth | Volume® | Basal Stan-** | Per cent

Elevation | Slope | plants plants | height (GBH ) of area dard increase

Site | Division (m) (%) {year) | per ha (m) {cm) timber |(m%*ha)| GBH. |iIn GBH.

standard
I  Kalimpong 1710 100 12 1329 126 76 6 398 7 62.1 450 70.2
II Kalimpong 2000 300 17 1406 144 90.3 632.7 913 615 46 8
[11 Darjeeling 2150 150 46 915 315 1323 9150 1275 137 5 —3.8
1V Darjeeling 1902 300 49 875 32.5 1555 1268.7 168 4 1440 80
V  Darjeeling 2250 150 51 883 334 135.2 949 2 128.5 1470 - 8.0
VI Kurseong 1650 200 52 739 349 2025 19953 2413 1490 359
VII Kalimpong 1975 40.0 53 778 31.7 128 3 7196 1020 1510 -150
VIII Kurseong 1890 29.0 55 696 35.0 162.0 1113.6 1454 1540 52
IX Darneeling 2275 80 61 712 372 1853 1566 2 194 6 162 0 144

*Calculated from G B.H and No. of trees
**Computerised from Table values collected from experimental plots of Kalimpong, Darjeeling and Kurseong Divisions.
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818 © TARODIACBAR( R €M)
Eryplomeria jzpumice
B A :

R &)

F— RO HRE

Locality: hill slopes in West Bengal
Altitudes; 1 500 to 2 400 m
Rainfall: 3 000 mm

Data sources permanent sample plots

Rumber of plotes 27

Site quality funotions

logH = 4.38294 -~ 6.79859 71‘{ (r2 = 0,826)

wheres H =
A =

top height in metres
stand age in years

Three site qualiiies have been identified for reference age of 30 years.

Site quality Top height in m
I 2761
I1 2341
111 19.1

RE - NEICBATZ&H, K, A&

MAI and basal area by site quality

Site II I1I
A quality .
(years) Basal area MAI Basal area MAI Basal area MAL
wl/ha (mo/ha) n®/ha (m3/ha) m</ha (m3/ha)
5 10,2 12.6 7.8 11.4 5.8 10.5
10 38.5 20.1 29.7 14.5 217 10.5
15 63.4 29.0 57.0 20.4 37.9 13.6
20 78.9 el (1506 67.0 24.7 6.7 53.1 16.6 0.2
3o 94.9 38.0 (25.7 85.7 28.8 (17.5 13,2 204 ( 9.7
40 102.3 38.4 (28.7 95.3 30.2 (21.6 84.9 22.0 (14.4
50 106.2 37.7 (29.8 100.7 30.3 (23,5 92.0 22.8 (16.8

Remarke : Thannming yireld hes been included and measurement specification
produoction is 5 cm diameter over bark.

t 82

(3) Singh’ SQP. 23_ .&_}_o

for volume

Fagures in brackets give MAI of
standard timber (measured up to 20 cm diameter under bark), Basal area
seem8 to be on higher sids.

Orowth performance of Cryptomeria japonioca in hills of

1982 West Bengal. Indian Forester. May issue,
¥4 7 « X b — % : Pandrey, D Growth and yi1eld of plantation specles 1n
the tropics, FAD 1983 R

—294—




B < TAXDRIACERECH 9B

Sryntenaris japonima | % #§
H 8%

F— 4IRS
Bk - NECHETI X K, A4

JAPAR (1)
Looalitys Kumamoto

Yield data for best site

A
(yegza) MAI (m3/ha)

10 8.8
20 15.0
30 14.6
40 14.0
50 13.3
60 12.6

Remarks; No other detail mentioned.

H 8
(1) Qoor, Reflorestamento com oconiferas no Brazil. Boletim No. 9
1965 Ministerio da Agriculture, Servigo Florestal Rio de Janeiro.
¥ 4 2 2+ A b F — %  Pandrey, D Growth and yi1eld of plantation species 1n
the troplcs, FAD 1983 i e
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B ¢ TALOIHACEARIX 4 30)

- Uryptuameria Japoniva LR ¥}
2 SEER - 5 S . '

T — YR O HIRE

¥£—8 4S£EEBEIER

FREKHAZHEALHK » RO REBAETRRZ S EHER » #Fdb 24°m1tm
R H AR 121° 2P HREVWB 86U ARE 2,100 AR A EMZHE T HBNE=
MEBRAFEZHUERE . RESBHEZRBZPEREELETENE » B{LES » W HR
ZHHERARE  SEFRRERT » RBERX - IEATHESERZH » & SISR W . 58
WR M, ZLBREMERMEE - hERe REACKBHANKEY 2 ot TR%, 58S
ZEEH - B BEFURAMEERE -

FIRARRIEZ S T A S RBER » —Fh2ESERTHE - FERSEREER
WHZEE ,» FHEE - KBEZ» —~ ZAMEKE, £- \AMEKE - $1R 400 ~ 500 pRZ
W FERE NG FEUT » EERETEENRELE RS » HRE 1,000~ 1,100 4
ReihfE » BEFFR-ER S~ 3 RAMMBPLES~O6K. TR 2,000 AR FZHE , BEZ
REBEBRERBHEKAR - EYMN,, UHBE—F RS » FETEE 3,000 ~ 4,000 A

» BERKZ » INE 2,000~ 3,000 0 JF - RETKERABTHZIE » TS SEI8HRTH
s HTALUEREMARBEHE BAANENAXBSIY » BTG, HIEHHBRBE
BAWAEN» BH - NATERSE » CAXGHRE » N\ALLENAGORE LFZ/RE8, +
ALIEBRRBUR - ENERAENUY— -+ ZAR—ASBRD REZA fﬁ)ﬁ%ﬂﬂ”ﬁwiﬁéﬁi
» HEERIGHE » EAATR2EATY - P ZEFBWEERTEE 77%, BT BOESH
60% » B R BASE LT HRE BB NENERHTHE ), fims 1—1 Ll sE .
F1—1 HAAEBRUZRKEHRNFHE

BREE K @O ToReE B XK &
W & b

(AR)|F Bk ®B& B (g% | EB|H M

1,150 16.4 20.2 11.4 | 90.5 | 2,888 123

W |
%.
% | =
3

21.2 | 25.2 | 14.8 | 88.8 | 2,732 126

& B 250 292.5 | 26.3 | 17.0 | 82.7 | 2,438 128

A f|  485| 21.2 | 25.4 | 15.6 | 81.38 | 1,881 | 122

@] 785| 21.6 | 25.4 | 16.1 | 72.2 | 2,054 | 134

¥ 5 ] 2,270 11.8 | 15.4 6.7 | 88.1 13,756 | 161
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HE 2R - BURERERE S fl2 2B T Y BRGEE 5 SRS YRR Bl R
o » RIARFALT o

AL A2 » SV R LA TR - ERE R KD 2R DR B 2 R
2 o B 222 MHRE CRAKE BIE —K » B —EEET ) » HE2 HKS0.04
~0.30 A o BRI BE BEHKIE R Z 04 > FIINE 5—1 o

£5—1 HEEEEES R BTz

ﬁﬁﬁ& 10 4 | 11 ~ 20! 21 ~ 30 31 ~ 40{41 ~ 50{51 ~ 60|61 LI F|& =t
® W 55 | 41 6 3 12 2 119
WOk % 20 | 14 3 2 2 41
x B 3 | 7 10
A F O 1 1 8 11
1t 3 7
Ha&E 3 6 5 8 6 34
L 89 | 69 25 13 20 2 222

B0 222AME B (R L FAE WA SR - #7534 WERBEMSM  MKS —2FF
7 » PR FEHTA o

% 5— 2P Z BRI A 4 » A A K - (B SR EAT R 2P BB RS
8RR A B2 BARE » B BRIE 2 0 (R — A » 7R3 B Wk TN T e
2P o QIR B EGE A 2 0% » 577 188 [ M HE » 1% 5— 3 7751 -

£5—3 RRABREZEEMRBHRZ DM

Nﬁk 10 BUF{1l ~ 20{21 ~30{31l ~40{41 ~ 50,51 ~ 60| 61 L\ K& &
N

® 50 40 6 3 12 2 113
K & 17 13 1 2 2 35
(x = 2 7. 9
AN F 1 8 9
oot 4 I 5
Ha&E 3 4 2 5 3 17
& & 3 73 65 18 10 17 2 1-188
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RE - IREICHETIER, K, AL

#5—9 HOWKETER

W k% 1 R 31

)

# * #* K ] #* K x B H® K & & *
F | & N H LTI 2 & 3 N &
ME| & & R 8 [ H&E(H & Bz # [MZ(# B & # |# & ‘%ﬁﬂ]m UERE| &
i EY HEE it
Bt B ﬁ‘«( b2 B z B "
m o %y B s 1t iy a® . R &
I - . .
"mal s | wlewl v |Ewe eP% e w lpwlwalinwl ® lear| A | B |k a@hel =@
Elem| m |8 m?| m m? m'lemikl % m | %B| m| % &l » m* i m? m* | m % | % %
H
|
10 |11 07|11.47| 175717, 04{102. 449 10.245(10.47 102.449) 10.24 5| 10.245 | 102.449) 10
26+ 399 36.223
]
15 [16.61{16- 58] 1326'28. 86[234. 446 15.630{13. 95 431 24.53{ 49.119 ]17.32 49.119|20.95|1757(283 565 18.904 { 18.904 | 283.565 17.32 n.sal 15
: 23.982 31.887 -
20 [20.75/19. 98] 1111{37. 75{354.355 17.718[16. 55| 215 {16.21{ 39.528 | 10.04{ 88.64725. 02(1326(393.883 22.150 | 19.694 [ 443.002] 20.01 [10.93] 20
21.065 27.625 '
5 [24.13{22. 61| 975 l44.85/|459. 678 18,387 (18.68( 136{12.24( 32.802 | 6. 66[121.449126.45/1111[4%2. 480) 23.245 | 19639 | 581,127, 20.90 [ 6.80] 25

— 18.480 24.340 -

30 |26.99[24. 84/ 382 [50.79 552.076I 18- 403[20.48| 93 | 9.54/29.300{ 5.04/150.749] 27. 31 975 |581.376! 23.248 {19.379 {7825 21.45 | 4.81] 30
16» 445 21.880

35 129.51|26- 76| 812 |55. 38| 634.300 18.123(22.06] 70 | 7.94|27.175 | 4.111177.924] 28.05| 882 [661.475 23.206 | 18.899 | 812.224! 21.91 | 3.68 35
15.014 20.131

40 |31.87|28. 41{ 751 |60.37]709.369 Y| 17.734|23.55/-61 | 7.51|25.587 | 3.48203.511{28.69] 812 |734.956 22.822 | 18.374 {912.880] 22.29 | 2.99] 40
13.861 18. 696

45 |34.06(29.92| 702 [64.41| 778.672 17.30424.92] 49 | 6.52]24.176] 3.01227.687|29.27 | 751 |802.848 22,364 | 17.841 [1006.359| 22.62 |2.51) 45
12.9% 17.484

50 |36.10]31.28| 662 |68. 15(843.3%3 16- 866126.20 40 | 5.70{22.788 | 2.63|250.475/29. 70| 702 {866.091 21.876 | 17.322 [1093.778( 22.90 | 2.15| 50
12.044 | 16.360

55 |38.01{32- 48] 629 |71.72/903.525 16.428(27.41| 33 { 4.98/21.577 2.3:#72-052 30.11| 662 [925.102 21.374 | 16.820 0175.577] 23.14 [ 1.87] 55
11441 15.543

60 |39.85/33.58! 620 |75.24! 960.730 15.012'23.55 29 | 4.61]20.509 | 2.09292.561!30.45| 629 |981.239 20.888 | 16.354 1253291 23.34 | 1.66, 60

% (B BR 26)

Wl x # * Al #* A E B K kK & & #
E B & UN =i g 3 a = ¥ VN <]

ME| & | 5% |l # [ o &4 & p &|EZ] # |hz(# RER|&] H Hiﬁgzpﬁiﬁﬁm&éﬁ@&ét
B # b & & IZ b Heti
i Rix B b oy a X ARz &
# g% % L [R5 Al B Bk #®
BEl B BIEK £ BB B MER B O|Ma|®HHm(R W O £R W Bimpke &
em | m | #%| m*{ m m? m* {em|&| %) | %] n’ % |& m? m*| m? m* m? % | % |=®
10] 9.86 8.49( 1894 14-48J 73.209 7.321| 9. 66 73.209 7.321| 7.321| 73.209 10
20.792 28.919

15| 15.06 12-681 1408 25. 04 177.167 11.811[12.98|486 |25.66] 40.636] 18-66] 40.636 22.94|1894/217.803 14.520| 14.5201217.803| 18.66 (24.37 15
20.221 26.876

20 (18.90 15.93[ 117332.88|278.271 13. 914 [15.39] 235 |16.69] 33.278 |10.68 73.914[26. 56|1408] 31 L 549| 17.609| 15.577[352.185} 20.99 [11.95( 20
17.535 23.019

25 | 21.99]18. 52| 1031) 39. 12(365. 944 14. 638 {17.33) 142 {12.11] 27.421] 6.97 101-335'27-& 1173{393.365 18.691| 15.735({467.279 21. | 7.17 25
15.332 20.235

30| 24.63[20.68| 931(44.34|442.602 14.753(18.99| 100 | 9, 65| 24.516] 5.25125.851/28. 43/1031{467.118] 18.948} 15.571)568.453 22.14 | 5.00 30
13.546 18.133

35 | 26- 97|22 501 853{48. 80{510. 330 14.581|20.47] 78 | 8.38| 22.936| 4.30{148.78729. 16 931 | 533- 266 18.832| 15.236/659.117 22.57 | 3.80 35
12.287 16.670 .

40129-16(24.09( 787| 52.69571.766 14.294[21. 84 66 | 7.74] 21.912| 3.69170. 69429.85 853 {593. 678 18.562( 14.842|742.465 22.99 | 3.07 40
11.178 15.400

45| 31.22|25.5% 732 56. 181627656 13.948/23.14| 55 | 6.99] 21.110} 3.25 191.80%30.56{ 787 {648. 766 18.210| 14.417|819.469 23.41 } 2.54 45
10. 396 14.458

50 | 33.15/26.83| 687]59.39!679.636 13.593{24.35{ 45 | 6.15{ 20.308} 2.501212.11431.21 732|699 844 17.835( 13.999(891.759 23.79 | 2.2d 50
9. 661 13.565

55 | 35-01)27.96| 648) 62. 44|727-946 13.235(25.52 39 | s.68| 19.516] 2.61/231.63331.82] 687 | 747.462 17.447| 13.590|959.579 24.14 | 1.93 56
8.821 12.574

60} 36.7828.97| 615|65.44{772.046 12.867|26.63 33 | 5.00] 18.772} 2.37/250.404932.43 648 | 790.818 17.041/ 13.180(1022451 24.49 | 1.6 60
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A
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3

cm

3

m? m? m?

o
3

m? m?*

m?

3

m k]

m

X/ AW

7.61| 5.113 2191

33.937 3.394] 7.51,

14.188

33.937

3.3%4

3.394| 33.937

10

12.17( 8 84 1641

18.861104.878 6-992111. 16 548 [25.01f 28.017 21.08’28-0).7 26.71] 2191

15.164

19.792
132.895

8.860

8.860[132.8%

21.08

31. 39

20 | 15.46) 1364

25445 [180. 696 9. @5 13,2 16.98) 23.788 [11.63| 51.806128.67 1643

13.637

19.921
204.484

11.625

10.224 [232.501

22.28

14.29 20

25 { 17.99|14. 44 1210

30-80248.8% 9. 955(14.82 11.29]) 19.862 7.39 71.667/28.8( 1364

11. 900

17.610
268,744

12.822

10.750 320- 549

22.36

8.2¢ 25

3Q | 20.22{16.51 109|

35420 (308.383 10.279}16.22) 9.42{ 18.669 | 5.71| 90.336{29.29 1210

10.300

15.634

327.082

13.291

10.902 1398. 719

22,66

5.61 30

35| 22.22}18.21)

38.95/359 881 10. 282(17. 48 8.39( 18.090| 4.79/108.426(30.13 109§

9.101

377.971

13.918
13.380
12. 636

10.800 468.307

23.15

4.15) 35

40| 24.12|19.79 923

42.19/405. 384 10.135]18.67) 81| 8,07 17.678] 4.18{126.104|31. 1)

8.099

423.062] 11.580

13.287

10.577531.488

23.73

329 40

45] 25 9321.14 854

45.11{445.880 9.908119.81| 69| 7.48] 17.406| 3.76/143.510(32.19 923

7.301

463-286|

13.098

10. 295{589. 390

24.35

2.71

501 27.69{22.3% 795

47.84{482.385 9.648{20.92( 59| 6.91f 17.178] 3.44 160.6&133-31 854

10.737]
499.563'

12.861

9.991643.073

24.99

2.30] 50

55| 29.41] 23.47 742

50.41(516.379 9.371(22.00 53| 6.67| 16.903| 3.18/177.591}34. 46 7%

9.97!
532.282

12.599

9.678 692,970

25.63

1.99) 55

601 31.00{24.45 697

6. 003

52.86{5{5. 39 9.090)23.04| 45} 6.06] 16.613( 2.96] 35. 61 742

194-2041

9. 326

562, 007|

12.327

9.367[739.598

26+26

1.75 60

£5—10 HFHEHKAHKSRZAR

&

Fig R aE wE

&

HBER B

: TR

12 BIF

Y =11.834381 + 3.047468X— 0.049830%*+ 0.000372%’

0.964950

901.3243678

15.799685

12 ~ 16

Y = 42.287565 + 2,641074X — 0.052561X?* + 0.000376X’

0.971847

1134.23621836

9.169518

16 ~ 20

Y = 47.055853 + 2.345906X — 0.046095X* + 0.000336X”

0.969712

2595.4551 3457

8.841139

20 ~ 24

Yv=151.94786 +2.055730X — 0.040750X?* + 0.000307X*

0.961178

2265.03105843

9.759590

24 ~ 28

Y = 50.829216 + 2,141789X — 0.041799X? + 0,00031 1X*

0.971559

1452.24569225

8,226634

28 ~ 32

Y = 52.185827 + 2.131856X ~ 0.043097X* + 0.000329X*

0.961943

727.05020259

10.103363

32 ~ 36
!

Y = 49,729965 + 1.837953X —~ 0.030522X* + 0.000228X”

0.987555

2313,06764728

5,449056

36 ~ 40

Y= 54 155694 + 1,721222X — 0.027973X?* + 0.000200X"

0.978544

1187,96707609

6.135859

40 Lk

Y = 66.474258'+ 1, 323857X— 0.023017X + 0.000L 67X’

0.976356

544,00077723

4.734740
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#£5—11 EHRZIKSHE

Wg«i@% 6 | 10| 14| 18] 22 26 |30 |34 | 38| 42] 46| 30
2 8.1| 2.8
4 0.3] 8.3
6 35.6[11.9] 0.2
8 18.8{19.8| 6.2
10 11 3[21.2] 8.7} 3.9
12 5.9112.8}17,9] 6.4} 1.3
14 8.6(38.6] 9.2] 5.2] 1.4
16 6.7(11.3{21.4| 6.7] 4.2] 0.6
18 5.5} 7.2128.3110.4| 5.0} 3.4| 1.8
20 2.4| 5.5110.3]25.2] 6.7 4.0} 3.6
22 4.4{ 6.9/19,4]10.3] 5.0| 4.2| 2.2
24 5.2 9.0{22.4| 6.7| 4.8] 3.5
26 4.3 6.3]16.7111.3] 6.0] 4.0
28 3.70 4.9 8.4(22.7| 7.7| 4.6/ 0.2
30 0.4 4.1] 5.9112.7{10.4| 5.7 3.8
32 3.6 4.6 7.1|12.1| 7.1} 4.5] 2.4
34 3.1] 4.0 5.1{10.4] 9.5} 5.5] 3.9} 1.2
36 0.8] 3.3 4.2| 7.7[12.1] 7.1} 4.5{.3.3
38 3.1 3.5| 6.011.4]10.2| 5.4] 3.8
40 "1 2.6 3.1] 4.9] 8.6]15.9] 7.2] 4.5
42 1.4] 2.7 4.2} 6.6[15.1{10.2} 5.5
44 2.5 3.6 5.2 9.6]15.2] 7.1
46 2.3} 3.2| 4.4] 6.8/13.5{10.3
48 2.1| 2.9] 3.8{ 5.3] 8.9/14.3
50 1.0 2.7] 3.3 4.4| 6.5[12.3
52 2.7| 3.1| 3.8} 5.1] 8.3
54 1.1] 2.7] 3.4| 4.2] 6.2
56 2.2] 3.0| 3.6/ 4.8
58 1.4] 3.3] 4.1
60 2.9] 3.5
62 2.7 3.2
64 0.5 2.8
66 2.6
68 2.2

Yong~Chi Yang(1975). Studies on the growth and yield of Cryptomeria in
the experimental forest of Taiwan University. Research Bulletin of the

Taiwan University Forests,

116.
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B TAXODIACEAE{ X ¥ #)
Leyptomerta japmica (RH)

B %Y

7 — & RELH O 37 H R B

Locality: sao Paulo

Altitude: 700 - 900 m

Rainfall: 2 000 wm

Data source: temporaly sample plots

Number of plots: 125
Size of plots: 100 m2

MAT (m3/ha) by sitel/ class

K- RECBET IR, K Al

Site
I I1 III Iv
class
Age
(years)

5 12,0 8.4 5.6 3.2
10 27.9 19.6 12.9 Te4
15 31.0 21.8 1443 8.3
20 30.0 21.+1 13.9 8.0
30 26,0 18.2 12,0 6.9
35 24.0 16.8 11.0 6.4

l/ In the present study this is production class,

Remarks:

MAI is based on stand density of 2 250 atema/ha. No measursment speoifi-
cation has been indioated but MAI is volume of standard (limpa) timber
witbout bark. Maximum heights corresponding to production classes at
reference age 30 years aret

Height in m
I 27.2
II 23.0
I11 18.8
1y 14.6
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Cryptomeria japonioa -~ Brazil (2)

Site index ourves

35
30 SITE INDEX
s
1
25
/"-“—_
4 2
=
20
- ——
z 3
-
o
O 15
w
x 4
2
L= 4
w
Z 10
// s
5 5
0 T T T T ¥ T T T
10 15 20 26 230 35 40

AGE IN YEARS

o 5

(2) Heinsai jk, D. Conifer plantation in Brazil. Preliminary study of volume

1962 and yleld of A. angustifolia, Cryptomeria Jjaponica, C. lanceolata
and P, elliottii. Boletim Ko. 5.

¥4 2 =« 2 b F — % : Pandrey, O Growth and yi1eld of plantation speciles 1in

the tropics, FAD 1983 i X
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B8 r CHPRESSAREAEL & # % #)
Cuprosses. fpsitapies (XA ¥ v 447w A4}

B W27
Synonymst C. benthami Endl.
C. coulterr Forbes
C. glauca Lamarck
C. kmightiana Knight and Perry ex Oordon
C. landley:s Klotzich ex Endl.
Fanily: Cupressaceas
— A KD I MR
KENYA (3)
Locality: eant and west of Rif't

Other character: planted by taungya system

Data sourcet permanent sample plots

Number of plots: 133
Sige of plotss 405 m2
Stand densitys 1 600 stems/ha (initial)

Bk - NEICETI R, K, A&
Bite ex equatio
hd = 19.00 4+ 0.4563 A - 88,27 (i) (r? = 0.92)
wheret hd = dominant height taken as mean height of the 100 trees per hectare with

the largest diameter at breast height
A = Btand age in years.

Yield table for an average site

Total production ?;fgh:ﬁt:g;'d‘:oi‘:::

Age MAT (m3/ha) Volume 13
(years) yield ( 37)\ ) (n/ha) yield (n”/ha)

6 11.8 -
7 14'0 2004 3'0
8 15.9 39.0
12 21.4 70.0 171.2 38.5
13 22.0 201.9
17 23.8 79.8 326.2 67.7
18 23.9 352.2
23 24 4 485.3
26 24.3 5543
30 24,2 648.3
35 23.9 760.0

Remarim: Semple plots were distributed in three sites — good, average and poor.
Thinning yields have been inoluded in MAI,
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(3) Mathu, W.J.; Philip, M.S. Orowth and yleld studies of Cupressus lusitanica
1979 in Kenya. Divieion of Forestry, Faculty of Agrioulture. Dar-es-—
Salsam University, Tanzania. Record No. 5.

¥4 Y « A b F—= % : Pandrey, D Growth and yield of plaentation species 1n

the tropics, [AQ 1983 i
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WP ¢ LUPRESSAGEAEL & & +#)
. Puproxsus Hupitaniva (¥ XA P FREY}
B ot es .
Synonynus® € benthaw: Endl}.
C coultery lorbes
C glawca Lawarck
C knightiano Knight and Perry ex Gordon

c lindleyr Klotzich ex End}

F— 9 FMH O HIRIE

Data sources permanent sample plots
Number of plotst in 7 plantations

K- NECETIR, B, AL

MAZ (m3/}w.) by site index

12 14 16 18 20 22
5 3.6 7.6 11.8 16.2 21,0 26.2
7 8.4 | 12.6 16.9 21.7 26.8 32,7
10 11.8 | 16.2 20.7 26.1 32.0 39.0
12 12.8 | 17.4 22.0 27.5 33.7 40.9
15 13.2 17.9 2244 28.0 3.5 41.3
16 13.1 | 17.8 22.3 27.7 ¥ 40,9
20 12.4 | 16.6 20.6 25.4 31.2 37.3
25 1.2 | 14.8 18.1 22.2 27.0 32.1

Remaris; Site index has been caloulated at 10 years reference age and thinning
yield has been inoluded in MAI,

Hi g4

(2) Xingston, B.; Kayumi, S.Y. A Preliminary yleld table for Cupressus lusita-
1972 nioa grown in plantations in Uganda. Ugande Forest Department
Technioal KNo. 1950

¥4 2 =« 2 b F — % : Pandrey, D Growth and vi1eld of plantation species 1n

the tropics, F4&O0 1983 iy
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HE CUPRESBACEAR B & ¥
Lypressis fusfdaniva (A RV N WBELT AT
e E e RS A :

Synonyme; C. benthami Endl.
C. coulterr Forbes
C. glauca Lamarck
C. knightiana Knight and Ferry ex Gordon
C. lindleyi Klotzioch ex Endl.

T YR DT IR

Looalitys Provinoe of Antioquia
Altitudes 2200 - 2500 m
Rainfall: 1 600 mm

Soils voloanio ash soil
Data sources temporary sample plots

Number of plotes 57

3ize of plotss 240 10 1 000 m2

(a) gite index equation at reference sge 15 years

log 8 = log H - 1.80436 (-115— - -}.-)

Bk -RECHTIR, K, Xue

where; S = 8ite index
H = dominant height in m
A = @gtand age

(b) Yield oquation for total volume per ha

log V = 0.9788 + 0.8397 1 4 0,0840 5 - 0.2131 L 1% . 0,88

wheret V w total volume in m3por heotare and other symbols have same meaning as
in (a)
(o) Yield data at 20 years' age
Site index MAL (m3/ha)
9 2.4
12 4.0
15 6.6
18 11.0
21 18.10
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B - RELCETIR K AL

Gupressus lusitanica - Uganda (2)

§iite index curves

DOMINANT HEIGHT IN WMETERS
® Y] & 3 R 8
1 i i 1 I L 1 1] | 1 1
\\
» FY o ® o

AGE IN YEARS

Hi 82

(5) Tsachinkel, H. gite olassifioation and inorement of Qupressus lusitanioa
1972 in antioquia, Colombia. Revieta Faoultad Naoional de Agronomia.
Medellin. 27(1).

¥ 2 7 - : H
4 x* A b+ 7 % . Pandrey, D Growth and yi1eld of plantation speciles

the tropics, FAD 1983 i W
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B - CUPRESSACEAR & 7 &)
- fnpravsns tuvivanina

{#BUBYES PR}

B O RERLIS YN, RRXZY, s4ux g7y

TR O IRIE

K -NELCBHTIER B, Al

Countries Brazil Venezuela Nigeria

Details
Reference (1) (4) (7)
Locality Sao Paulo Mérida Gamba
Altitude - 2200-2400 m 1520 m
Rainfall - 2000 mm 1800 mm
Soil - - humid ferrisol
Data source - - -
No. of plotse - 2 one
Plot sigze - - -
Measurement
specifioation - - T.5 om d. o0.b.
MAT: (A1) 10.0-75.0 (6)

A2

A3 13.9 (24)

Ad 20.0 (20-30)

1/ (A1), eto. are age in

t 8

(1) carvalho, J.S,

years

Cupressus lusitanioa in Sao Paulo.

1957 Inst. Nao. Pinho No. 7_:

(4) Sohulﬁ' J’P.' Rodr18u°5' P.

(7) Savanna Forestry Ressarch Station, Nigeria. FO:SF/ﬁIR 16, Technieal Report

Ko. 7- 1974.

¥4 /0 <2 b 7 — 3

. Pandrey,

An. Eres. Econ. Flor.

Establishment of yleld plots in experimental
1967 plantations in G, lusitanioa and P. rediata in Venezuela Andes.
Revista Florestal Venezolana No. 15,

the tropics, FaQ 1983 1 12

Growth

and yield
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ARRBOAR EACEAEL S © B X #H ). . )
Agathiz foranthifelta {7 UF (A, FRJDNR-B 4]

A FHELT

3. Agathis loranthifolis Salisb.
(DAMAR)
Data.
Jumlah pet Jurlah Tinggi daxi | Keadsan la--
Lokagi
co ukur | pemeriksaan] mula laut pangan/tansh
Sukabumi 15 56 800 s/d 1100 | sedikit me-
ring.
Banyumas Barat 12 54
Pekalongan 1 2 700 rata dan se-
Purvorejo 9 15 s/d dildt miring
800
Banyumas Timur 1 13 g
Jumlah: 29 84 l
Banyuwangi Utara 4 9
Malang Selatan 1 3 g 33?1 agak miring/
Malang Utara 3 6 ) 800 rata
Jumlaht 8 18
Jumlah semuat 52 158
RE - NEICBTIER K, AL
Tegakan R
Unur Peninggy| T ! CANMAN TLETAP ( MAINSTAND ) (T, T.)ipenjarangan Te) 3:?31::2 ralt{:?xeata tarl\ﬁrl:an Unur
(Thinnings) tahunan jberjalan
( Age ) | (Upper- { Age )
height) Jumlah lRata-rata|Rata-rata| Bidang |V.kayu W.kayu [Vkt kumu- (Mean (Current
pohon/ha tingg:r | diameter|dasar/ha| tebal/ha|tebal/ha (latxp/ha (T?tal) annual) |annual
(Average | (Average | (Basal| (Thick- | (Thick. K®/tw /ha) volune ) X
s S IR v = g bl oo B RS B o el R
trees/ha) 3
{(m} () (m) {cm) (m™) (m3) (m3) (m3) (m3/ha) (m3/ha) | (n3/ha)
Agathis loranthifolia Salieb (Damar)
BONITA I (SITE CLASS I)
5 4,6 3320 40,6 2,2 3,0 7,0 9 2 2 " 2,2 2,2 5
10 11,2 1715 23,1 8,8 8,9 10,7 24 1 13 37 3,7 5,2 10
15 15,6 1100 20,8 13,6 14,4 17,9 105 12 25 130 8,7 18,6 15
20 19,0 775 20,3 17,2 19,6 23,5 171 3 56 227 13,8 19,4 26
25 22,0 564 20,6 20,3 25,3 28,3 234 44 100 334 15,2 21,4 25
30 24,6 456 20,4 23,0 10,2 12,6 292 53 153 445 14,8 22,2 30
35 21,0 39¢ 20,0 25,3 34,2 36,4 346 56 209 555 15,9 22,0 35
40 28,9 360 14,6 27,4 31,4 39,6 393 54 263 656 16,4 20,2 40
45 70,4 330 19,4 29,1 40,3 42,0 431 50 313 744 16,5 17,6 45
50 31,6 320 19,0 30,2 41,8 43,9 460 48 361 821 16,4 15,4 50
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BONITA TI (SITE CLASS 11)

i 5,6 2900 3545 3,2 4,0 7,0 13 3 3 16 32 2 5
10 13,0 1435 21,8 11,0 1,0 13,6 76 15 18 94 2,4 15,6 10
1% 18,0 855 20,4 16,1 18,0 21,6 152 18 36 188 12,5 18,8 15
20 22,0 570 20,4 20,2 25,0 28,0 230 42 78 308 15,4 24,0 20
25 25,0 445 20,4 23,6 30,8 32,2 300 44 122 422 16,9 2,8 25
30 21,8 380 19,8 26,4 35,6 11,8 366 55 177 543 19,5 24,2 30
15 10,2 330 19,6 28,8 40,2 41,9 427 51 218 655 18,7 22,4 »
40 b 200 19,1 31,0 43,9 45,4 482 45 273 755 18,9 20,0 40
45 74,2 200 10,8 32,8 46,8 48,1 529 40 313 842 18,7 17,4 45
rQ 30,3 270 18,5 34,0 48,5 50,0 556 37 350 906 18,1 12,8 50

BONITA IIT (SITE CLASS III)

5 6,6 2580 32,1 4,2 5,4 9,6 17 4 4 21 4,2 4,2 5
10 15,3 1140 20,8 13,4 13,9 17,4 104 19 23 127 12,7 21,2 10
15 20,6 655 20,4 18,8 22,6 26,2 201 37 60 261 17,4 26,8 15
20 25,0 450 20,2 23,3 30,6 33,0 297 54 114 41 20,5 30,0 20
25 28,2 360 20,1 26,9 36,9 38,4 37 55 169 546 21,8 21,0 25
30 31,1 320 19,3 29,8 41,3 43,0 448 49 218 666 22,2 24,0 30
35 33,6 292 18,7 32,2 45,4 47,3 511 42 260 ™ 22,0 21,0 35
40 35,8 270 18,3 34,5 49,1 51,0 570 36 296 866 21,6 19,0 40
45 37,7 250 18,0 36,3 52,4 54,0 620 30 326 946 21,0 16,0 45
50 39,0 240 17,8 37,8 54,6 56,2 660 27 353 | 1013 20,3 13,4 50

BONITA IV (SITE CLASS IV)

5 7,4 2450 29,3 5,2 6,6 10,6 32 6 6 38 7,6 7,6 5
10 17,6 900 20,3 15,5 17,3 21,1 142 25 31 173 17,3 27,0 10
15 23,4 505 20,4 21,7 27,8 30,7 262 48 79 341 22,7 33,0 15
20 28,0 370 20,0 26,5 36,2 38,0 368 55 134 502 25,1 32,2 20
25 31,3 37 19,3 30,1 42,0 43,9 461 48 182 643 25,7 28,2 25
30 34,6 280 18,6 33,2 4741 48,8 541 39 221 762 25,4 23,8 30
35 37,3 254 18,1 36,0 51,7 53,3 609 b} 252 | 861 24,6 19,8 35
40 39,4 235 17,8 38,2 55,5 56,8 679 25 277 956 23,9 19,0 40
45 41,2 220 17,6 40,2 58,9 59,9 720 21 298 1018 22,6 12,4 45
50 42,6 210 17,4 41,6 61,3 62,0 766 17 315 | 1081 21,6 12,6 50

BONITA V (SITE CLASS V)

5 8,4 2220 27,1 6,2 1,6 10,0 29 7 7 36 1,2 1,2 5
10 20,0 700 20,3 18,2 21,3 25,0 19) 34 41 232 23,2 39,2 10
15 26,4 405 20,2 24,7 33,4 35,5 333 56 97 430 28,7 39,6 15
20 31,0 320 19,4 29,7 41,3 42,8 448 50 147 595 29,8 33,0 20
25 34,6 280 18,6 33,5 47,1 48,9 548 39 186 734 29,4 27,8 25
20 37,9 245 18,1 36,9 53,1 54,3 633 30 216 849 28,3 23,0 30
35 40,8 220 17,7 39,7 58,5 59,1 710 22 238 948 27,1 19,8 35
40 43,0 200 17,7 42;0 63,3 62,9 179 16 254 | 1033 25,8 17,0 40
45 44,9 190 17,4 43,9 66,4 65,8 835 12 266 | 1101 24,5 13,6 45
50 46,1 175 17,6 45,2 71,1 67,7 878 9 275 | 1153 23,1 10,4 50

Suharlan, A., Sumerna, K, and Sudiono, Y. (1975). Yield table of ten

industrial

vood specoes

Lembaga Penelitian Hutan.
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W ARAUCARIACRARCH W #3 R £,
Agathis spp, (THF4 R}

# :ﬁﬁﬁtvywyffwﬁﬁl,¥y§$§%f@v&x,vﬁm»fmﬁ?;n
~HFDF, VEEY WY, SawhUERP, AR baYT?, FAKL,
AW F, P20 D, DoAY UPSXE (NP VHREER), #RY, UE

R e I

T — & PRELHh D 3T Hh IR 3R
Planrations in Java

Trial plots of Agathis were established at various
places through Java in the 1930s These were des-
cribed by de Jong (1938) who gave the following
locations

West Java  Garoet (nr Bandung), Midden
Preanger (Bandung). Tasikmalaja, West Preanger
(Sukabumi), Zuid Cheribon

Central Java Banjumas
Pekalongan. Probohinggo

EastJava Banjuwangi. Bondowoso. Djember, Qost
Brantai (or Malang) Passorean

In the late 1940s and subsequently planting was
concentrated at a few places only, partly because the
trials revealed greatest success in the wetter chimates

and complete falure or poor growth in the dry
lowlands of eastern Java

(Baturaden), Kedoe,

Plantations in Irian Jaya

The taxon planted 1s the indigenous Agathus, des-
cribed here as A dammara Irian Jayva provenance,
which has hitherto usually been called A labillardier:
The total area planted is about 2300 ha, divided bet-
ween Sorong (km 14 on the road to Klamono) 750 ha,
Temmabuan (1000 ha or more) and Biak (over 500
ha), the localities are shown on Fig 32 It 1s not
known 1f the Sorong and Teminabuan plantations still
stand

Plantarions in southern Queensland

Most of the plantations were in the Mary valley
around Imbil, some 50 km inland, separated from the
sea by a range of hills. This 1s 32 km beyond the
western margin of the natural range (see sect 3 2)
{though a solitary wild tree was known) and the

chimate 1s drier with more marked dry seasons

The species has precise site requirements [t had to
be planted on fertile, well-drained soils above the frost
line (young stock can be killed by harsh frost though
by 2 5 vears age only tender young tips get killed
(Petrie 1922))

Plantations in New Zealand

Only limited success was achieved in open-planting
about 200 ha (Morrison & Lloyd 1972) but recently,
following success at Raetea Ferest, further planting
has commenced This is costly but 1s justified by pub-
lhic interest in kauri and hence the official policy to
promote 1ts silviculture (Beveridge 1977)

Selangor of logged lowland mixed dipterocarp rain
forest, on sites formerly without Agatr/us though with-
in 1ts area (Ismail 1966)

There has been little or no attention paid after
planting so most of the seedlings soon become over-
shadowed Survival 1s good but growth is slow except
of the munority of seedlings situated under a canopy
gap. The Malayan provenance of A dammara 1s one
of the slowest growing, and grows very slowly in
shade.

Brunei

It was planned to plant up 4,000 ha of heath forest
at Badas with nursery raised stock of A dammara
Badas provenance over five years from 1975 Failure
of the seed crop 1n 1975 delayed the start by one year
By September 1976 only about 22 ha had been
planted. This is a forest m which this taxon naturally
occurs, at high density, as described 1n sect. 3 2. It
was logged mn 1958-60. In 1974 (author obs ) there
were a few small stands of sapling Agathus of healthy
but spindly appearance, and all within 20 m of a relict
mother tree Small seedlings were rare. Agathis
regeneration has grown slowly under dense shade of
regrowth primary forest hardwoods which by 1974
had formed a 9 m high canopy of poles, many as
coppicing clumps, including conspicuous Diptero-
carpus borneensis, Eugeissona minor, Podocarpus
nerufolius and Whiteodendron moultonuanum.

Solomon Islands, Santa Cruz Islands

The main A macrophyvlia stand on Ndendo 1sland
has been logged since 1974 (sect. 3 2) Itis planned to
regenerate a dense stand by replanting naturally
occurring seedlings (survivors or new ones) after logg-
ing, at 2-3 m spacing i lines 9-10 m apart. This will
facilitate periodic removal of overhead regrowth
shade. The Agathuis should grow up together to form
continuous lines about 3 m tall in 3 years and 6 m tail
in S years. If there are not enough wildings supple-
mentary nursery-raised seedlings will be used too
This proposal is based on experience on Vanikolo
where natural regeneration was repeatedly released in
sttu (sect 4 S) which proved very costly and time con-
suming because the Agathus seedlings are scattered
irregularly. There would be no market for thinnings
on Santa Cruz. The possibility is being considered of
interplanting the lines of Agaris with mahogany
(Swietenia) to give a sawn timber crop 1n 16-20 years.
The timber industry is at present, and potentially in
the longer term too, the main source of income and
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Malaya

Agathis dammara seedlings as wildings, or raised in
nurseries from seed obtained locally from natural
stands 1n hilly lowland rain forest, have been planted
as part of a big scheme of enrichment planting 1n

K- NECHTIR K Al

Table 5 1 Summary of growth in small open-planted trial plots (age—yrs height and diameter—m diameter
increment—mm)

T
Height | Diameter
x P
- - - rovenance
5 % g - g s
[ o] < = € = =
Agathis australis
New Zealand 0 28 89 03 022 8
Apgathts dammara
Malaya 2 14 3 0 07 5 Ulu Selangor
5 10 5 007 7 Badas
7 113 012 11 Javan
Java 10 36 23 6 0 65 0 51 4 W Bormeo
11 i 22 8 073 0 44 14 W Borneo
12 26 222 0 85 039 15 Minahassa
13 36 225 063 0 41 11 Minahassa
14 29 0 31 11 S Celebes
15 34 26 4 078 0 50 15 Maldi
Celebes 16 35 30 0 86 0 40 1 Mahls
Java 18 325 36 2 111 0 67 3 Lokke
Zaire 20 26 Q77 ? Javan
Agathis lanceolata
New Caledoma 19 10 292 024
Agathis macrophvlla Vamkolo
Malaya 20 27 23+ 087
302 112
22 105 019 18
Sarawak 23 2 12 0 45
Sabah 25 8 7 5-12 06
15
Papua New Guinea 26 18 10-15 05 Q-14- 821
07 0 38
Solomons 27 11 12 11 0 24 22
28 14 17 12 031 22
29 7 9 4 13 013 19
30 7 74 11 015 21
Fu 3 10 98 0 98 016 16
32 65 70 11 01 15
33 7 22 03 0 08 12
Agathis moorer
New Caledoma 35 15 525 02
36 t4 387 015
38 9 017 19
Agathis obtusa
New Hebndes 42 6 S
43 4 375 09 0 04 11
44 4 6 07 155 007 18
Agatlus robusiu
Papua New Guinea 46 24 21 3 0 89 0 30 7 N Queensland
Queensland 49 13 9 06 N Queensland
30 20 203 10 018 9 N Queensland
51 13 4 12 8 0 9 009 7 N Queensland
Solomons 32 13 13 1 018 14 N Queensland
33 N 19 127 0 31 21 S Queensland
54 13 16 123 023 17 S Queensland
55 76 73 0 96 009 12 S Queensiand
Fip 36 9 27 033 S Queensland
§7 13 S3 0 41 009 7 S Queensland
South Africa 235 17 0 68 037 1 N Queensland
India Dehra Dun 4 18 045 S Queensland
8 4 85 06 S Queensland
india Kerala N 45 09 S Queensland
14 0 66 12 S Queensland
Kenva 13 079 12 S Queensland
Puerto Rico 23 0 26 11 S Queenstand
Agathis vitiensis
Fuy 58 12 9 075 014 11 S Queensland
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Table S 2 Summary of growth 1n small under-planted trial plots (age—yrs, height and diameter—m, diameter
increment—mm)

Height ‘ Diameter
5
,_e o - e -
gE 2 g « 8 « Provenance
e < = E = E
Agathis dammuaru
Brunei 59 S 0 96 019 Badas
60 5 063 013
Celebes 62 24 01 4 Malily
63 23 01 4
64 19 013 7
66 12 3 02
Agathis macrophvilu Vanikolo
Sarawak i 1 12 05
Fi 73 6 4 142 022 0 01 2
74 6 4 223 035 003 4
75 64 13 02 001 16
76 6 4 142 02 0 01 16
77 6 4 292 0 46 0 03 S
78 8 73 0 9% Q08 10
79 56 63 11 008 14
80 8 29 0 36 004 S
81 65 36 055 0 07 10
83 9 81 09 014 16
84 65 81 125 015 23
85 57 5SS 10 01 17
86 6 82 137 0 04 7
87 S 25 0S 0 04 8
Agathis mooret
New Hebndes 89 6 36 051003005 58
New Caledoma 90 16717 011 6
91 10 014 14
Agathis obtusa
New Hebndes 95 6 89 1315 Erromango
96 33 23 0609
97 33 1 03
Agathis robusia
Queensland 101 10 36 0 36 N Queensland
103 11 82 075 009 8
105 11 3 56 03 S Queensland

Table 5.3 Summary of growth in plantations (Most of these plantations have been thinned at least once, (age-yrs-
height and diameter—m, diameter increment—mm)

Height Diameter
by
TE " g - g 5
- L L
£z < = E b E
Agathis damniara Javan provenance
Java. Situgunung a 56 39 07 01908 1114
Java Pekalongan b 9 7 59 0 8-1
¢ 1S 15-18 1-1 2 0 16-0 29 1119
d 21 18 09 0 220 44 11 21
e 35 36 1 0380 73 1121
Java Banjumas Timur f 1S 12 08 0 19-0 29 13-19
g 29 39 13 0 290 48 10 16
h 30 — - 019 6
] 30 40 13 029 10
N 37 36 40 IR 0220 48 613
1 37 39 i1 0 67 18
Agathis robusta, south Queensland provenance®
m 25 20 4 08 — -

*The figuresin Table 4 3 are similar
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5.3 Height and diameter growth in the Javan plant- ations. (From Ferguson 1949b).
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15
‘l s3 A vobusta | A australis (%)
54
X
X
A Vvitleusis
1 o X952 X 80 —
- o X% Xsi X 46
3 (\ gm
@ 03¢ O x 58
; Indi Kengo 05 Africa
< l O X 40
S 054 .
S o 5
o K57 o
E s6X ®i0s *
L
T T T ] T ]
o] 20 30 10 20 %0
Age (years) Age (yeaxs)

S 2 Height growth against age. (Small plots—open x, underplanted e ; exotic 0. Plantations B .)

Table $ 4 Diameter growth in broad classes
(letters refer to plantations, numbers to small plots open-planted, roman, under-planted, italic)

Annual diameter

Increment A dummurd 4 macrophylla A rabusta A australts A mouret A obtusy A vutensts
over 20mm 18 Java 26 Papua New 53 Solomons
de Jana Guinea
27 28 30 Solomons
&4 Fiyu
15-20 mm de fJaa 22 Malaya 54 Solomons ONewu Zealand 38 New Caledoma 44 New Hebrides
26 Papua New
Guinea
29 Solomons
31 32Fip
&3 Fupt
10-1Smm 7 Malava 26 Papua New 52 35 Solomons 91 New Caledmia 43New Hebrdes S8 Fuy
12131413 Guinea Kenva (2)
Java 33 Fipn Puerto Rico
16 Celebes 79 81 85 Fip
cdefglaa
under 10 mm 5Malava 73 74 75 76 77 46 Papua New BRI New Hebrides
10Java 78 RO R6 87 Fun Guinea 90 New Culedunia
62,63 64 Celebes S0 51.Queensland
g hjklava 57 Fip
103 Queensland
South Africa
Total no tnals 23 23 13 1 4 2 1

Table 5.5 Height growth in broad classes
(letters refer to plantations, numbers to small plots open-planted roman, under-planted, stalic)

Annual height

A dammaru A macrophnlly A obtusa A rohusta A maooret A vittensts A lunceoluru
increment
10 Sm 18 Java 20 Malava 44 New Hebndes 50 Queensland
ceghklJaa 25 Sabah 95 New Hebrides 52 83 34
27 28 30 Solomons
Solomons
31 32Fup
79 R4 &5 86 Fyr
081m 10 11 12 13 13 20 Malma 43 New Hebrides 46 Papua New #9 New Hebnides S8 Fin
Java 26 Papuu New 96 Now Hebridos Guinea
16 Celebes Guinea 49 31 Queens
b fdlaa 71 Suraw uh land
Zare T8 RY XY RT Fun 55 Solomons
103 Queenslund
m Queensland
India (2)
Kenva(2)
South Afnica
under 0 Sm 39 60 Brunct 23 Sarawah 97 New Hebrides 56 Fip 35 36 New 19 New
66 Celobes 33Fm 101 115 Caledonia Caledoma
7¥ 747576 77 Quecenslund
R Fuye india (1)
Total no tnals 19 25 N 19 3 1 1
&& Whitmore, T C (1977) A First Look at Agathis, Tiopical Forestry Paper, No 11,
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Colonial Pine, Hoop Pine, Richmond River Pine and
White Pine.

Trade Name
Hoop Pine.

Papua New Guinesa

Mauritius

R -REICBET IR, R Al

Papus - New Guinea

Growth and yield records are also available from New Guinea
and the tableonpage 47 points to the growth potential of Hoop Pine
in the Bulolo Valley, where large areas have been planted with Hoop
Pine. The Bulolo Valley Hoop Pine was reported to be making
excellent progress when 1963 measurement was made.

Records from Yield Plots of A cunninghamit in the Bulolo Valley (New Guinea)

L9 6 2
Basal Area/Acre Yolume/Acre Predominant Helght (ft.)
sq ft cu, fe
Age flot Ho, Yo of stems Standing cCAl, Standing CAX Height CATI
LU (2)_ (6] ( (5 (] () (8) (9)
Years Acre Hectare | sq ft 3q m, sq.ft. 3q.m cu.ft, cu m, cu ft, cu m, £t f, ft @
55 17 A 360 889 38 8.7 - - 368 25.8 - - k73 10 36 - -
B 341 842 44 10 ¢ - - 485 4.0 - - 39 11.8¢ - -
65 9 A 410 1013 78 179 15 34 976 683 231 16 2 47 14 33 7 213
B 335 828 70 16 0 16 38 897 62.8 286 20,0 47 14,33 9. 2 74
758 1A 3%0 963 95 218 19 44 1358 95 t 417 29.2 36 17 07 8 2 44
B 323 798 91 208 21 48 1389 97.2 654 45 8 54 16 46 7 2 13
85 8 a 432 1067 105 24.1 16 3.8 1992 139.4 75 50 1 56 17 07 5 152
8 313 501 78 17 9 19 44 1418 99 3 566 19 6 59 17.98 6 1.83
95 14 A 443 1092 14 26 1 13 29 2338 163.7 472 330 63 19 20 H 213
8 335 828 102 23 4 16 38 2302 161 1 615 431 62 18 90 & 183
105 4 A 320 79t 131 0 H 3.4 - - - - 77 23 47 9 274
B 159 393 82 18 8 12 23 - - - - 76 23 16 10 30§
120 2 A 515 1272 200 459 13 7.5 - - - - 87 26 52 s 1,52
] 189 467 109 2590 11 23 - - - - 85 25.91 4 122
1 9 6 3
65 17 A 349 862 53 12,2 15 3.4 569 39.8 217 15.2 40 12 19 3 091
B 316 781 56 12 8 15 1.4 698 48.9 251 17.6 49 14 94 10 3.05
7.5 9 A 410 1013 94 21,6 16 3.8 1411 93.8 435 30.5 55 16.76 8 2 44
B 335 828 84 19.3 14 3.2 1251 87.6 354 24.8 55 16.76 8 2.44
85 11 A 410 1013 107 245 15 3.4 2121 148.5 812 56.8 66 20 12 10 3.05
8 307 758 103 237 16 3.8 2204 154.3 891 62.4 64 19,51 10 305
9.5 8 A 438 1082 115 26.4 16 3.8 2520 176.4 664 46.5 62 18,90 6 1.83
8 303 249 92 21 1 16 3.3 2112 147.8 754 52.8 63 19 20 4 122
10,5 14 A 437 1079 137 3.5 13 2.9 n.a. n.a. n.a. n.a 66 20,12 3 0.91
8 130 815 114 26.1 14 3.2 n.a, 0.8, n.a. n.A. 68 20,73 6 1.83
11,5 4 A 326 805 137 31,5 14 3.2 n.a. n.a. n a. n.a. 80 24,38 3 091
B 154 380 91 20 8 9 2.1 0 a. n.a. n.a n a, 77 23.47 1 Q.30
13.0 2 A 518 1272 211 48 5 12 2.8 na n.a n.a n a, 92 28.04 5 152
B 180 445 112 25 7 8 1.8 n.a n.a. na n.a 88 26,82 3 091

n a = not available
Source From Papus and New Guinea Department of Forestry, 1962/63 Annual Report
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(Hawkins and Muir,

The yield table based on data from plots up to 40 years of age
under combined pulp and sawlog operations is presented on page 50.

1968).

‘1eld Table - Hoop Pine 9' x 8' (2.74 m x 2.44 m) Site Index 85!

Age (yrs) Yhole stand Thinned per Retained Pulp yield M1ll logs Total yield
per acre acre per acre cu.ft,/acre cu.ft,/acre cu ft,/acre
1) (2) (3) (4) (5) (6) (7)
13 500 (1235/ha) 150 (370 $/ha) 350 (854 5/ha) 500 (35 m/ha) - 500 (35 mS/he)
13 350 (364. 5/ha} 110 (271.7/ha) 240 (592.8/ha) 550 (38.5 m3/ha) - 550 (38.5 m3/r.a)
22 240 (592 8/ha) 40 (93 8/ha) 200 (494/ha) 200 (14 ©/hn) 420 (20.4 m/ha) 620 (43 4 m/ha)
28 200 (494/ha) 40 (98.8/ha) 160 (395 2/ha) 170 (11.9 w/ha) 530 (37.1 nd/he) 700 (49.0 m3/he)
35 160 (305 2/ha) 40 (98.3/ha) 120 (296.4/ha) 150 (10.5 m3/ha) 630 (44.1 m3/ha) 780 {56 6 m%/hs)
@ 120 (296, 4/ha) 20 (49 4/ha) 100 (247/ha) 50 (3.5 m3/ha) 550 (38 5 md/ha) 600 (42,0 m/ra)
48 100 (247/ha) 20 (49.4/ha) 80 (197.6/ha) 40 (2.8 m3/ha) 970 (67.9 m3/ha) 1,010 (70.7 m3/ha)
55 80 (197.6/ha) 80 (197.6/ha) - 170 (11,9 n¥/ha) | 7,000 (490 m¥ma) | 7,170 (501.9 m’/ha)
1,830 (128.1 m/ha) | 10,100 (707.0 nd/ha) | 11,930 (835.1 m/ha)
Mauritius
There are now 400 hectares of Hoop Pine in Mauritius, most of
which 1s between 10 and 20 years old. The rate of planting is however
only 20 hectares per year because of the lack of suitable and available
land at low altitudes (below 100m) where the tree shows the best growth.
See table on page 51.
Provisional Figures of Growth and Yield for Araucaria cunninghamii in Mauritius
(Supplied by Brouard 1968)
Hain crovop after thinning Thinniangs
M Total vol. Total volume/ Annual vol. inc.
Age Height (a) G, Eﬁ: Stocking Total vol./ha.] Vol. removed/ remeve; to h:. 0 ‘!;‘.’ l(,ﬂfi) ha.us.u‘.’o(m:’)nc /
(yrs ) Dominant Hean [ 31} s.p.h. 6.8, (m3) ha 0.B. date/ha. inel thinnings
(cm) (=3) 09 (o) C.A L. | wax,
(1) (2) 3) (4) (5) (6) (4] (8) 9) (10) ()
Quality clase 1 (uppecx)
10 9.2 - 12.2 7.5-107 42 - 51 1,000 - 1,500 0 - 70 0~ 13 0- 18 50 - 85 12 7
15 12,2 - 15,2 11.5 -~ 13.7 55 - 64 750 - 87§ 85 ~ 10§ 18 - 35 18 - 50 105 - 160 23 9
20 15,2 - 18.2 14.5 - 16,7 67 = 77 500 - 625 140 - 17§ 35 - 70 50 ~ 12§ 190 - 300 " 12
25 18.2 - 21,5 17,5 - 19.7 80 - 89 250 - 378 230 - 280 70 ~ 140 125 - 270 355 - S50 18
Quaititty class 11 (lower)
10 62- 92 45- 7.5 33 - 42 1,125 - 2,000 35~ 50 0- 18 0~ 18 35 - 70 5
12
15 9.2 - 12.2 9.2 - 11.5 45 - 5§ 875 - 1,000 70 - 85 18 - 35 18 - 50 85 - 140 s 8
1
20 12.2 - 15.2 12,2 - 14.5 58 -~ 67 625 - 750 10§ - 140 354- 50 50 - 105 160 - 255 11
ki
25 15.2 - 18,2 15.2 -~ 17.5 70 - 80 375 - 50 175 - 230 50 - 100 105 ~ 210 280 - 440 15

Hi g

Ntima, 0.0. (1968). Fast

growing timber trees of the lowland tropics

No.3. Commonwealth Forestry Institute, Department of Forestry, Univ-

ersity of Oxford.
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B ABAJCARFACEREL D v & 7 X #4)
Aradcarins angustifolia” {HB gt}
B 1438y

F— & RO HIRE

Localitys Parenf, Santa Catarina and Rio Grende do Sul
Altitudes 600 - 950 m
Data source: temporary sample plots

Number of plots: 921

size of vlotss 100 m2

Rk - REICETIR, B, AL

MAI (n>/ha) by sitel clags

Site » 3 4
10 14.1 6.9 3.3
15 19,2 9.4 4.5
20 20.7 10.0 4.9
25 20.5 10.0 4.8
30 19.7 9.6 4.6
35 18.7 9.1 4.4

1/ In the present study, this is production olass.
Remarks: MAI is based on stooking demeity of 1000 stems/ha. No measurement specifi-

cation has been indicated but MAI is volume of standard (limpa) timber
under bark.

BRAZIL (2)
Locality: same as in (1)

Yields 15 m3/ha./year at 23 years' age
Remark: only stem wood was measured. Ko other details.

Comments

In Brazil MAI seems to oulminate between 20 - 25 years' age with 10 - 25 "‘3/‘?m MAI
on average site conditions.
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praucaria angustifolia - Brezil (1)

Site class curves

SITE CLASS

Hi gt

T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

AGE IN YEARS

1) Heinsdijk, D. Conifer plantation in Brazil. Preliminary study of volume
?

1962 and yield of A. stifolia, eto. Boletim Ho. 5.
(2) xieein, I. The growth and yleld of A, engustifolias. Aus. bras. Eson.

1950  PFlor. Inst. Nao Pinho 3(3).

¥4 2 =+ 2 b F = % : Pandrey, D Growth and yileld of plantation species

the tropics, FAO 1983 [/
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¥ - ARAHCARIACEAR(F w31 R FHES
dryusarly tuastwindi (& Y 0¥ ~n4 %)
B (ma-#FIny ;
(Syn. A.klinkii Lauterbach)
L.ocal Names
Rassu or Pai
Trade Name
Klinki Pine

New Guinea

F— 4 AU O IR

New Guinea

Information on growth data of plantation-grown A. hunsteinii
from New Guinea is at present very limited because only small areas
have reached sufficient age for yield plots establishment (White, 1968).
However, there are indications that early development of A. hunsteinii
is very encouraging as the data on page 68from yield plots in New
Guinea shows. (See page 74)

Rk - REICHETIR B A&

Data from Yield Plots (New Guinea)

4,61
Plot Age No. trees Predominant ht.* Mean daam (o.b ) Basal area
No (yrs )| per acre per ha ft. (m) ins (cm) per acre per ha {B A. C.A.I,
5 8.5 234 (578) 41 (12.5) 5.6 [(14.2) 45.6 (10 5) 11.2
6 8 5 332 (820) 45 (13.7) 5.4 (13 7) 60.1 (13.8) 13.0
4 12.5 206 (509) 67 (20 4) 9.2 ](23.3) 107 7 (24 7) 11.4
3 13.5 316 (781) T7 (23.5) 8.7 |(22.0) 140.8 (32 3) 12.3
2 16 5 136 (336) 93 (28 4) 13.6 | (34 5) 126.6 (29.0) 6 8
7 16.5 290 (716) 90 (27.4) 9 9 (25 1) 165 8 (38.0) 10.0

* Mean height of the tallest 20 trees per acre (49 per ha.)
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White points out that thinning has been very variable from plot to plot and that
cultural history has markedly influenced diameter growth For example in plot 2 above the
trees were reduced by 40 per acre (99 per ha ) in 1966 White thainks that an improvement
could be expected in C.A.I. of the basal area at the next measurement

The Malayan table below shows an enumeration result from the
eighth year (in girth classes) at which time a thinning to favour the
more vigorous stems had removed 36 trees of 5.72 square feet {0,521
basal area.

No. per girth classes breast height

o.b.1ns. (cms) Basal Area
0-30.5130.5-45.7 {45.7-61 |61-76 | 76~-91
Age No.of | c¢ms cms cms cms cms m?
E€ | trees |(0-12 |(12-18 (18-24 |(24-30| (30-36] (sq.ft.)
ins) 1ns) ins) ins) ins)

8 80 4 27 43 6 - 1.50 (16. 37 sq

9 80 1 11 43 24 1 2.022 (21.98¢
10 80 1 2 26 43 8

th 84

Ntima, 0.0. (1968). Fast growing timber trees of the lowland tropics
No.3. Commonwealth Forestry Institute, Department of Forestry, Univ-
ersity of Oxford.
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