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Pi””S /{esjya (j] :/7'\7\7) ................................................................................. I _203
740EY

Pinus kesiya (€2 A B TR LT T I —208
74VEY

Pinus kesiya O Y B BT T T 1 —209
T4 VEY

Pinus kesiya (J73 T2 7)) sovrerromuitiiiiiiiiiiiiiiiiiiisiirietieii e I-211
X774

Pinus kesiya (F7 3T ) rorrrrerteniiiiiiiiiiiiii e e 1-212
FAIYT

Pinus kesiya (F1 /T 0 ) cererrermmnitiiiiiii i e I —-213
YET

Pinus kesiya (FT T2 7)) soreeeermimmiminiiiiiiiiiiiiiiii et st e e I-214
75PN

Pinus el110tEi] (R T w 3/ a0 /) ereeereiitnietiiiiiiiiiiiiiiiiiiiiiiiiirersissesesassnsncaiiianes I1-215
1V N

Pinus el]1iott1l (R T w 3@ ) reorereetietiimiiiiiiiiieiiiiiiiiieittisiisiisisttetsetiststanienans I —-217
777

Pinus el]iott1i (R T w i/ aTW) crervrrteitaiioiiiiiiiiiiiiiiiiiiiiiitiiiaiirecersninrsnssnsaaraerens I —-218
TIIN

Pinus luchuensis (V) a7 2772 ) crrerreeeremmiiiirniie s I —220
=x]

Pinus luchuensis (V) 2 T3 4TI 2 ) reereertaniiiiiiiiiiiiiiiii st enee 1 —-224
=XE

Pinus luchuensis (1) 273 277 220) rrrerrereremiieiiniie e e I —9227
ais

Prnus massoniana (F AT YT HY, FERRKY) rerevrerrriiiiiiiiiiitiiiicieniennnenn 1 —234
HEERYE

Pinus merkusii — (R IV /2 ) crerremrenrennetteiriiiieieeties it a s ae I —248
1 27

Pinus merkusii = (A U2 S/ )) ereeerertmunieeetiiiiisir e e e e aae 1 —250
AV Fxv7

Pinus merkusii — (R I /@ ) cretemmrniiiiiiiiii s s I —-253
1V RERYT

Pinus merkusii (R I /R 0)) overtemmiiiiiiiiiiiiiiiicii s e s e I —254
P S

Pinus merkusii (R IV /%)) cevertmmiiiiiiiiiiiiiiii e aa e I —255
74



PI'I]US patu/a ......................................................................................................... I —256
=7

PIRUS PALULE -+t rrerrrrer ettt sttt ettt s s s e e e e 1 —958
=T

PINUS DALULG ++rvevrrreree et e ue s st b s s et s s e raenaasaansas I -260
TT4

PinUS PALUla - eosroseerrreeerorntieitiiiiiiiiii e e e e I—-262
7 oY=

PINUS PALULG -+ v rrrrrerre sttt i et e et b e e e et e s e n s e 1 —-263
g oY=7

Pinus Palula -+ svoerrrersreememmtnii e e s e I —265
SEE (V7. yo¥=F, 75V, 4 FK]

P1aus 00carpa (A —71)L 7800 ceeemeneenititimt ittt et et rt it e s e e na s s aaenaes I —266
TN

Pinus 00carpa (FF—71)L 72 0) ceeermiemmieiiiiiii i et a I —267
T )

Pinus roxburghiiz  (E =5 A7) crrrtermriimiiiiiiiiiiiiii ittt I —268
P

Pinus roxburghii (BT ) crerermriiiiiiiiii s 1-273
INFRY

PURUS SPP. +#tveeemereeteesmannetttt ettt tiirt e aiea et taraettatattaststaascaasecaransatnasasenres I —278

73 I

TAXODIACEAE (X +#})

Cunpinghamia 1anceolata (T THIH L) et 1 —280
rhEEEE

Cryptomeria 1aponica (RF) «-ereeereerrtietttiiiimiiiiriier s I —292
AUF

Cryptomeria japonica (RF) «reereessrersertetmmmniiitiiniiritt e I —294
4K

Cryptomeria japonica (CRFE) werereermrritttiiiiieiiiiiri e I —295
A&

Cryptomeria japonica (R creerersroamminiiitii e I —296
=E

Cryptomer 12 japonica (R teeeerremsaemmmemniiiiriii e I —301

7359



CUPRESSACEAE (E / %)

Cupressus lusitanica (A F U UHA T L R) sorererminnniiimiiniin e I —303
=7

Cupressus lusitanica (A F VA TLR) covceremmiriiiiiiiii i, 1 —305
TH T

Cupressus lusitanica (AF VA HA T L R) soeerrimrmeiiiii e, 1 —306
ag Uy ey

Cupressus lusitanica (A ¥ 71094 TFLZ) ceerrerenrrnittini I —308

ZEE (T39I RXXL5, M4V T]

ARAUCARIACEAE (7> 370 XFHD),

Agathis loranthifolia (THT AR, TZT /3= JU/ F) reereerermminnnin.. 1 —309
AV RRVT
Agathis spp. (77;,“-7'—4 78 R T P T P R PP PP PP PP PR PP PP PPIPRIPED I-311

ZEE (<=7 (25¥), 41 FxV7, BURZ, ¥4 —=), $FF7_2~—F=
7, VOEy, I4—V—, Za—HUKRZTF, A—RAF5YT, XA, £ VF, B
TIVA, —a-—-~"TYI—-XB (RXx7yEfE) , =7, Tty 3]

Araucarias cunaingliamii (F—FrA 370 R LR L r T P PP P T PP P TP P PR PR PP VPRI TP L PYPPRPRSTIY: I —-317
LEE (T TZa—F=T, E-Y v R]

Araucarias angusti1folia (735 F- ) cereereereriiiii I —319
AR

Araucaria hunsteinii (7 1) 3 =734 /) coreeeencainii 1 —-321
—a—F=7



=] x
B2 9 (LRESALK, SHERUTH
CASUARINACEAE (B 2#D%D
Casuarina equisetjfolia ([\.:\7-77:‘535 ] 1!‘7) ......................................................... T-37

1V F

SALICACEAE (¥ +H)

POpll]l/S d€/t0jd€S ................................................................................................ ]I ._.39
14 F

Popuius Hibriderseeesererreerorimmiiiiiiiii s I —41
AL & AV

PROTEACEAE (¥ <EH )
Grevillea pteridifolia (Syn. G banksii 707 Z/NTTFE ) F) coeeveerrinnnninneninn, I —A47
AV K

DIPTEROCARPACEAE (7 & /X F5))

0iﬂt6’l‘0()£l‘ﬂl]$ bhaudii (7}[,/( ‘/7'}1/) .................................................................. I —48
2?b=v7

Shorea robusta (Fr—Jl) teererssserriiiniiiiiiiiiii e I-50
A

Shorea spp. (R T /T4 ) sereerrrrremmenneiiiiiiiiiiiiiiiiiis e I-55
<=7

HAMAMEL [DACEAE (= Y U §])
A]tj”gia eXcelsg (—3‘3‘75) .............................................................................. ]I—60
£V RERVT

LEGUMINGSAE (= X §)

Acacia auriculiformis (B RINT U T) serrerrrertinititiniiiiiinniei. I-62
A4 F

Acacia auriculiformis (77—\7,\“7j‘-, :‘/7) ............................................................... T —65
T4 VEY

Acacia auriculiformis (77_\7,§77a7 :/7) ............................................................... I —-67
T4V EY

Acacia auriculiformis (7]7,\“777 5/7) ............................................................... I-71

ZERE (1 Fxv7, 41 VF, <Ub—=v7]



Acacia catechu (¥ ) ;\:.) ..... $e 4Nt eet et ettraerrteaesenaaistansasetonietecntatentsasestioeres I-72
A4V F

Acacia confusg (0775730 2) torreertetiiiiiii ettt s g e e e I-75
Bk

Acacia decurrens ( TEWT A UT) srereerrnectiniiiiaiiiiiiiiiiiiiiiiiiiiiiiiiictiitiaisatscnin, T-176
A1 RRV7

Acacia mangium (THAYT ToF a—Ll) cccvrermniiiiiiiiiiiiiiiitiienn n-78
T A :

Acacia mangium (TH¥7T R UEF 2 =) e s -1 —81
<L—v7

Acacia nilotica (Syn. A arabica TIET ITLE RF) covevermmninn. I—-82
AVF

Acacia nilotica (Syn. A arabica T I ET TLT RF) srevvrrremrcnene.. I —84
1K

Acacia nilotica (Syn. A arabica TZET TLERF) coreerrerremrcrmeninici.. -85
2=

Acacia mearnsii (Syn. A mollissima EY YT I T ) seereemrerreersensnsnirecinnnannieen I -86
ZEE (1 VFRYT =7, 77390 4V F]

Albizia falcataria (I w FPRIL) srorreeearstnniniiiiitiiiiiiiiireiiiiiiaeirstnteteeiasessnases -89
14K

Albizia Falcataria (FEJLw BRI reeeerrenummmniisesiieretn s e se e s e e e e ereananes I —91
1 F&xv7

Albizia falcataria (FEILw F73RA0) sreveereniremiiiiiiiii T —93
S

Albizia Falcataria (FEIL g 73R 18) cerrerersememmmmeniiineeetiininrti e rnaie e e sneaaaens T —94
74U EY

Albizia £alcataria (Tl w FI3RAs) seeeeretimmmiiniiiniiiiciiisii it ttesennse et enaens m-95
ZEHE (7«VEY, =L—vT]

Albizia falcataria (Malacca albizia FEILy FIR L) woeeeevrennreremmmmmi, I —96
=XC)

Cassia siamea (FFTHH ) trerrrmmmmmiicn e ererereaeenenanes I —97
FTAP=YT

Dalbergia latifolia /7YY, AVFA4TvO—=XVy K, RWNYEH ) seeeerenens I —98
1V RRVT

palbergia SiSSO (?/‘7 \/_) ................................................................................. ]I._IOO
1K

pajbergl'a SISSO (/0 ) =) teterettiiiiiii e a s e s I —101
RERY v



Leucaena leucocephala (Lam.) de Wit (A I A EIL) ceerermmmiiiniiii e I —-103
VN )
Leucaena leucocephala (Lam.) de Wit (A EJA EIL) corveernmrrmininn, o —105

740Ky
Pterocarpus dalbergioides (T Y ) covrrrvmiiiiiiiiiiiiiiiiiiniiininninaes I-111
1K

SIMAROUBACEAE (=7 +#})
Ai[a”thus exae/sa ................................................................................................ ]I_114
4K

MELIACEAE (>4 &b

Azadirachta indica (A 2 BB UF L) teeeeerrereretiiiiiiiiiinceen e I—116
FA4IYT

Cedrela 0dorata (2 FIO) reeeereersetmmmemneteni et ssesne s I—118
FAVUT

Cedrela 0dorata (2 RIO) «rrerrererttmmiii et e e T —120
FAVLYT '
Swietenia macrophylla (A /ST HRH Zm) ceeeererimmiiieiiee s o -121
A Fxv7

Swietenia macrophylla (7 /SR Zm) oot I-122
T4 VEY

Swietenia mahagoni (=HRH=—) , S macrophylla (A AINTHRF =) eeeereeennnnnenn o—123
I

Swietenia mahagon: (KA =—) , S macrophylla (A A/XTHRIT =) ooreeeernnnnnnes I—-125
T4 VEY

BOMBACACEAE (/3> t+#})
Uchroma bicolor (}\“}I/-ij‘) .................................................................................... ]I—126
AV FRVT

MYRTACEAE (7 b EEFRD

EUC&/}’thS SPp. (EUC&IYD'LUS plantations) ............................................................... ]I_127
A4 F

Bucalyptus spp. (B grandis, E. saligna. E. alba. E. urophylla. E. citriodora

B camaldulensis. F. tereticorniss MT —F % F EFTR) wreererrveinn.. I—128

75V



Eucalyptus spp. (8.

citriodora, E. saligna. E. robusta. E. tereticor,

B camaldulensis. B grandisizon T E & Tz D) woeeerrersrceemsaretenneinnansninionieanniens I —131
732N

Bucalyptus camaldulensis () 75—1L y KAL) sooverrrim, I —133
74

Fucalyptus camaldulensis (V) 7N—=L sy RATL) coreverracniii, I-139
w3

Bucalyptus camaldulensis (V) 73—=D oy R L) cooeereenninin, eesesicnessiasanens T —140
w3

Bucalyptus camaldulensis () 73—=Lw KAL) croeerimniiiiiiin. I —142
FAT2YT

BUCAIYDLUS ClOCZIANA++++++++ - srerereessrsssattntti ittt T —143
YFOET

Bucalyptus deglupta (7 A L/ L) coeveveriumieiimimiiiiiiniiiiiitiis i I—144
TJ4YEY

Bucalyptus deglupta (F7 A L/ L) woremrmminimeiiiiiiiiiniii I -145
T4 V-

Bucalyptus deglupta (F7 A L L) weverreemmiimmiiiiiii s T —149
WRTPT=a—F=7T

Bucalyptus deglupta (7 A L L) s I-151
WRPTF —a—=F27

Bucalyptus deglupta (F7 A L/ L) weeereeeereimmmiiiiii e I—152
NI F7=a—F=7

Bucalyptus deglupta (F7 A L L) weeeersereeimmmmiiiiiiiiiinr I —153
WNTTF Za—F=7

Bucalyptus globulus (B T I L) coerreernesinemneinitinnitennittniessiesse s senes I —154
14K

Bucalyptus globulus (FH 2 TImFT L) eveereesaceseenrenitnnennininirsesseninesnnessssenssens 1 -155
4K

Bucalyptus globulus (B L TImH L) seeremsrererinnninniiinitensssireesie s sis e I —157
RV %

Bucalyptus globulus (U TImH L) sereermenrnimmnenieniinnteiniessesnnessnneenn I —160
ANA V

Bucalyptus globulus (2 TImH L) coerrreeersimininiiiiee ittt sneetee s I —161
ANA v

Bucalyptus grandis (T3 =T FTL\) seecesererrnctiseiniiniiiiiiiiiiiiiiinimiiiii. I-—164
14K

Bucalyptus grandis (1 — KAL) v I —165
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Euca[yptus gra”djs (D—Z“ﬁA) ........................................................................ ]I_166
M7 7Y%

Fucalyptus g1andis (T — K FT L) rereemeeneememiiiiiiiiiniiiiii e esrniereniianseessesnensanneersnes I —169
DY

Bucalyptus grandis (T —ZKFTL) ctoreerreemmmeiiiii e rr s e reee s e m-170
A

Bucalyptus g1andis (T3 =K FTL)) +eereeeorrtnmemmitiniiiiiiii it eee et s en e eraeenennn m-171
WOET

Bucalyptus grandis (T = K L)) seerrteemmemmiiiiiiiiiiiiii e v eete e e rs e rneane s n-172
YoET

FUcalyprlus RYDEId «ooeeeeeermeim e et I-173
A4V F

Bucalyptus RYDrid «oeeeeeeeeeremmmmmiiiiii i e e e e m-—178
A4V FK

Fucalyptus RYDIid «ooeeeeseoeeosmmiiii i s st et e e e e —180
4K

Fucalyptus RYDEId coveeeeeerrereriniii e e et e s a e raas I —186
14K

Eucalyptus microtheca (7T 9T w RARw 7 Z) teeeretiiiiiiiiiiiiiiiciiinnieiiniiiiincen, T—194
A=

Bucalyplus OCCIAEnLalis ~+ o rwseeeerreeensmintiiritiiiiiieiiiiiiirin it eaesraneasans n-19
1597

Bucalyptus saligna (3 Ro—="T)h—FTL) ceerrrererammemminiiiniiiniiiniieiiriceeeeeens m—196
T=7

Bucalyptus saligna (3 Ko TIm—FTL) weeecesmremmmmtmiiiieaniiinnieiiieeeseiiiiiceeen e I—-197
759N

Fucalyptus tereticornis (T # LA R L w KAL) woorercvemimnnenmiiiniiiinenen m—198
AVF

Bucalyptus tereticornis (T 4 VAP Lw KAL) soorerrectmmmmmniniiiiiiii i T —-200
A F

Bucalyptus tereticornis (7 + VA RLw A L) s, T —201
4K

COMBRETACEAE (%9 v V%)

Termjﬂa/ia iVO!‘é’I}SiS (755 l/) ........................................................................ ]I_202
FAT2)T
Terlﬂjﬂa]ja Superba (l) ://\‘) .............................................................................. ]I_203

3— b IKRT =V (RFHEE)



Terminalia superba QB2 D TR T R T I —204
FATYT

RUBIACEAE (7 H =¥

Anthocephalus chinensis (715 73% ) SYN. A CAOaMbG++++++-wrervreemrrerrvnseeeinnnninnn I —205
1A FRYT

Anthocephalus chinensis (715 7837 ) sorererrmmmrminiiiiiieiii m—207
4 Fxv7

Aﬂ[/lOCé’p/lﬂ/l/S chinensis (7’7 A2 N y) ............................................................... T —208
T4V EY

BORAGINACEAE (AS Y $H])
Cordia alliodora (1L 9w T) sorrrreiiiii e I -210
4N

VERBENACEAE (¥ 7Y S #H)

tmelinag arborea (FFF M T H . A VY F) correiiiiiiiiiiiiiiii st I —212
740V

Gmeling arborea (FFF TS T AU F) corerremrerinieienniiiiiente s seaeesie e e m—214
A=

Gmelina arborea (FHF TS 7 A Y F) ceerrecimmiiiiiiiii e I-216
FTAT YT

Gmelina arborea (F7F T T AU F) corrrremriiiiniiiiiiritni e e I -—218
ZEE [vL—v7 (27V) . Y2 FUAX]

Gmelina arborea (FHF TS 7 A1) F) ettt e e T —220

#E) |

Tectona grandis (F-——77) «oeeeotremimiiiiiiiiiiii e et I -222
A4 K

Tectona grandis (T —177) «reertimmiii e I-224
P

Tectona grandis (F-—177) «rrerroeemmiiiiiii i T —226
4K

Tectona grandis (F— 7)) coreerommmmii i T —228
AV KERVT

TEC[OIM gl‘aﬂdlS (9‘-_7) .................................................................................... I[_231
AV FAVT

TE’C[OI)H gralm’is (}_7) .................................................................................... ]1_232
BiE



Tectoﬂa grandis (-3'—-—-7) .................................................................................... ]I—-234
74

Tectona grandis (F-—77) «oerererirmimiiiiiiii i st s s aae s e e aas T —241
Fo¥=T

Tectona grandis (F-—77) coooretriiiiiiiiiii i e e I —246
b= KN hsNa

Tectona grandis (F-—77) «oerverrtertimiiiiiiiiiiiiiii it T —249
bY =%y Kb

Tectona grandis (F-—77) +eeeeeeiiiiiiiiiiiii e M—-251

ZEHE [Vr=a4h, TILTIWNREL, 77 Rb, Fa—N, FAP2YT N ¥5
Fwval

ZhiE [BMEEsE LTaBLENM b 0]

PINACEAE (='Y#1) Pinus patula, Picea spinulosa, Tsuga dumosa, Abies spectabilis,
C'U[)ressaceae (t / :.‘:-1:;‘.) CU[)I‘ESSUS cas/]merl'a”a ...................................................... ]I_253
VN

ULMACEAE (=L #}) Holoptelea integrifolia (A4 » FxT )LL) , MALVACEAE (FA 1 Fb

Rydia calycina, BOMBACACEAE (»S>v%l) Bombax ceiba COMBRETACEAE (/7 v &}
Anogeissus latifolia (72 X\ v N) , A pendula SIMAROUBACEAE (=7 F§})
AI/HﬂtI]US BXCE'[SH ................................................................................................ ]I—255
AN

EUPHORBIACEAE (k54 Y8 Endospermum macrophyllum (37727 5) , MELIACEAE

(B 7o) Swietenia macrophylla (A A/S< kKA =—) , RHAMNACEAE (7o X &

N&®L) Maesopsis eminii (L P) , MYRTACEAE (7 NEE€FRL) Bucalyptus deglupta

(1 AV V), RUBIACEAE (7 #xFBb)  Anthocephalus chinensis (15 /3% V),
BORAGINACEAE (LS HF8E)  Cordia alliodora (F1F Ly ) ceereneeminnininninn, T —260
T4 Y=

DATISCACBAE (57 4 A% Octomeles sumatrana (T.) < ERIMA) , MYRTACEAE (7

NEE®) Fucalyptus deglupta (514 L L KAMERERE) , COMBRETACEAE (7 v %)

Terminalia brassit (755 —3F1) 7T TERMINARTA. B. ) ceeereeeercemninnn. I-275
IR —a—F=7F

MORACEAE (7 #}) Chlorophora excelsa (A 1) , MELIACEAE (% VR Entan-
drophragma cylindricum (HXYU) , B angolense (74 7<), Khaya ivorensis
(T7YUHh=hA=—), SAPOTACEAE (7 #7V#) Tieghemella heckelii (=2 L) ,
RUBIACEAE (77'72\*4) Nawuclea diderrichii (t“-‘j /77) ............................................. T —279
H—>



STERCULIACEAE (7 AF UHY) Triplochiton scleroxylon (A XF =, 77, HN),
LEGUMINOSAE (= A#®}) , Piptadeniastium africanum (¥ X<, % 4+=<) , MORACEAE

(798D Chiorophora excelsa (A 803, F R g da) seeeereeimnnn, I —281
=

ZOM [BEM#EE L THETE SN -72bD] PS5 v5—vay
198 fEIC > W T, KBER] (Humid Troptes. Tropical High Land, semi-arid areas) <4}

o AL T T L L L LT PRSP T —284
BAMBUSACEAE(# 7 #1)

BambOOS ............................................................................................................... ]I _286
1K

Gigantochloa levis —(GRII=) «rrerroimmiimmii st I —289
TJaVEY

SCI]I'ZOStHCl)_VUH) 1[//])3/),030 (‘7*71-\_) ........................................................................ ]I._zgl
T4 VEY

B. balcooa, B. longispiculata, B. tulda (\NAK>) , Bambusa vulgaris

(FAYF 7)), Melocanna baccifera (Is—1) —) coreeresciiiiiiiiiiiiiiiiiiiiiiie. I —293

AL

Bambusa blumeana (R34 =N 7T =), B wulgarts (¥4 Y% F7),

Dendrocalamus merrillianus (VN4 37) , Gigantochloa levis (Fra—) ,

Schizostachyum 1ima (T J R) +reeeerrtrstimmiiiiiie e I —296
T4 VEY



£ 51 (# & - B 3 )

7 7
NS FY 4
B balcooa, B longispiculata, B tulda OSAKR) , Bambusa vulgaris

(57/{’9}“‘/-3'—7) , Mé’/OCﬁﬂﬂa baccjfera (A—l} -—-) ....................................

TIVRA - TIPS —LA

Acacia mangium (THYUT UFa—L) rrrerreiiiiiieinie,
HE
Pinus massoniana (AT ThHY, BRI e,
C’Uﬂ/)j[]gﬁaﬂlfa ]3/]03013[3 (:]ryar?-ljf“/) ................................................
AV F

Rk 797 AUF

Moist deciduous forestDERRITEREIC OV TEIMBIDEERS o -ooreereerereeneess
Pinus caribaea (AYVET=Y), P oocarpa (FX—HIINRY) weeeereeenes
Pinus elliottii (RT3 W) serersernretutaiiiieiioniiiiecitiiiiieiieansiiseanens
PI”US I‘OXbUI‘g/]II (t—yi—\’)?‘y) .........................................................
Cryptomeria japonica (RF) erreerretanieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiietiiisiiii
Cryptomeria japonica (RE) swerereersimemienimiineitiste e,
Casuarina equisetifolia (FFTHFG Y 2) v,
Popl//”S de/[Oides ....................................................................................
Grevillea pteridifolia (Syn. G. banksii /X2 7 ZNTTE ) F) ceeververeneens
Sborea rObUStﬂ (-)j-_}[/) ........................................................................
Acacia auriculiformis (FINT AT revnrerernmnsenimnuuiieriiiiineiciiinenneenins
AC‘:?CI& Catec[”/ (7-[2:/-‘\77/_:“_) ............................................................
Acacia nilotica  (Syn. A arabica 7T ETTLERF) reeevernemennnnnn
Acacia nilotica  (Syn. A arabica 7T ET TLERF) soeerevmmencinnnennn
A/bIZl'z? fa/catﬂl‘h? (.E}l/‘y W*A) .........................................................
Dalbergia sisso (/9 ) =) seeerrsnierti
Leucaena leucocephala (Lam.) de Wit (A EIAEIL) coovemerememeenninennnne
Pterocarpus dalbergioides (TP UTRUHY L) e,
Ai/al]tfll/S EXCB]S!? ....................................................................................
EBucalyptus spp. (Eucalvptus plantations) ................................................
E”calyptus g/obulus (ﬁ--lj‘:/j}l/_ﬁ\j)\) ...................................................



Bucalyptus globulus — (FH 2 TI—FTL) woreerecrnnernnniiiiiie
Bucalyptus grandis (D1 ZFTL) oreresersssnenreiiiniiiiiiines
ﬁbCHIKthS thrid .................................................................................
ﬁbcalyptus hYbrid .................................................................................
Ebcalyp[us hYbrld .................................................................................
EUCB[KD[US hYbrld .................................................................................
Bucalyptus tereticornis (T4 VA BFLy FHL) creeverenerimimiiii
Bucalyptus tereticornis (7 2 U A B Lw RAL) cevvvvvemn
EUCB/_VP[US tel‘etjCOIIJI.S (7*l/xl\b‘y F‘ﬁ‘L\) .......................................
Cordl'a 511100’013 (jy-j—l/\yi—> ...............................................................
7‘6’6'[0[]3 gl'ﬁﬂdiS (9‘—_7) .....................................................................
Tectond grandis — (F-—7) weeerrermimnimnneitsee s
TectOIla gl‘a/]dIS (-7‘-._.7) .....................................................................
PINACEAE (= Y#) Pinus patula, Picea spinulosa, Tsuga dumosa, Abies

spectabilis, Cupressaceae () FF}) Cupressus cashmeriang ««-----=-+++++-+++--

ULMACEAE (=L #}) Holoptelea integrifolia (4 > Rx )LL) , MALVACEAE
(FA A Kydia calycina, BOMBACACEAE (v ¥#l) Bombax ceiba,
COMBRETACEAE (2 %) Anogeissus latifolia (77 ANy R) ,

A. pendula, SIMAROUBACEAE (= FEL) Ailanthus excelsa -+++++++ervereersersenneen
Bamboos ...................................................................................................

AV RKRV7

R#EM 79T ARy T7 (hY=vs )

7 37 FEMD logged over forest & IR TDRBRFITH, <-overeeesnmeersennns
Pinus merkusti (A IUT D2 ) eevrereiinie e
Pinus merkusii (AU L)) servrereeraniiiiiiaiiiiiiiitiiie i etai e,
Pinus merkusii (R JU 7 32 ) seeerrrerrieetetinettiie e s
Pinus Merkusii (R JV7 /) wrrerersreinrinieeiiie e s
Agathis loranthifolia  (THT 4 X, =T As/3—=)L /) F) et
A141087a excelsa (T S) sreeerrrrrercmnmninnienisie et
Acacia decurrens (3 BT JIUT ) cereeeermremiiiiiiiiiiiiiiiniiiici e,
Al1bizia Falcataria (FIU -y FRLN) crerrrererreetemieriiriieiniiiiiiiiesasessennnsanns
Albizia £alcataria (B FIRIN) coreeeemrrmsirrniniinineeeeiaeiirennassesesne e enens
Dalbergia latifolia (/)7 ) v, AvT4a7va—=X7y N, <INV y
:/) .........................................................................................................
Swietenia macrophylla (A AIRTAHRITZm) cervrvmemrerenrinereniecenieins
Swietenia mahagoni (F A /32K =—), S macrophylla (KA =—) eeeeees
Ochroma bicolor — (VSIUAF) crereemeemiemneniiice e e
Anthocephalus chinensis — (15 >3V )  Syn. A cadamba «++----reeeeeeeees



Anthocephalus chinensis (BT U723 ) cerrereniiiii e
Tectona grandis (G 2z B T T I T TP
Tectoﬂa graﬂdis (-‘9’—_7) .....................................................................

BE
cl‘yptomeria .131)0171'03 (X;‘:‘.) ..................................................................

TU—=7 (23V)
KKK 707  <b—v7 (1) (+397)

THNRKFFEHZOWT. SHABH TOBEBIER, roorvrrrerrerrrerrorim..
KM 727 <L—v7 (2) (3399)
TN FRHCB T BRITEDRE L, oo
R 797 <=UL—=v7 (3) (H3597%)
Mixed swamp forestTEfL S LA Licd & DULHETFAE, «ovvrrrverrssnninimiiineenan.

XK 727  <bL—=v7 (4) (35399)
T Z N FFHIDOWT, natural forest. managed forest. logged forest& Ot

plantation&: 7“}[/._. | 7“ LT&E%L‘ZKEO ...................................................
KRtk 797 <lL—=v7 (5) (43
was D)) l\gﬁﬁgc(; 5&%%@&*%%%& @%ﬁ*ﬁﬁﬁg*ﬁo ..............................

Kok 7TUT7 <l —=v7 (6) CEE<L—YT7)
RIROBE LSS, 725K F R IN—TEETINHFR T N—-TO

TRY A TR BRI I~ TR Lo RIRADRI , correeeerrrmerreeeerarinnnn
KRR 77 <=lL—=v7 (1) EB7L—V7)

RO BERNERFERDEREZ 5 DOBTEEUCKST U TR, ~oreeeererereersrsnen
KM T7YV7 = Lb—v7 (8) (EBE<L—vT)

AERHGSREEIC, L= TOEZ OFHABEII DO TORET — 7 ik, -
Pinus caribaea var. hondurensis (7'7 l) 5‘77‘7) ....................................
PIIIUS /{BSf_Va (j:, :*/77\y) .....................................................................
01[7[6’1‘003[]0(]8 baudn (7}[/4 :/7"}l,> ......................................................
Sllorea spp. ()( -‘7‘ :/:J:/f ) ........................................................................
Acacia mangium (77'] 7 —\7‘/:‘—;‘1_A) ................................................

NFRH

Pinus roxburghii (BT A0 7)) reerreremrmnantiiinii
Populus HADEIA  covereeeremmmeesestmmri e
ﬂa]bergia $/SS0 (:‘/\y \/__) ..................................................................



Z4VEY
MK TYVT T4YEY (1)
TINRAXRITN=TEET I NHTFR TN —TICHENK Y 1 X453 L. climatic
tYDe}cJ'”@:fRﬁZWfﬂl@fifﬂfﬁt ﬁﬁﬁ@ﬁ@*ﬁf—_ o terreeerseesaiieneisiiiiiiiieiieeitiains
KM 727 T4UEY (2)
TINRHIXRTIN—=TEET I NTFR TN —TI2HFEM S 14 7RS4 L. region
f® climatic type. location type BICEEIH L 72 CF 1 1Z &k B3O ERET
S 47 eeerener e e s aar s
REM 77 7408V (3)
TINRNHIMTIN—TEET I NATFBTIN—TICHNRS A T3 LIcPA L,
regionfEDclimatic type. location typeBNDINHETFIEE.

regionld RARMT 4+ Y E(2) %, climatic typeldBI(1)EBM, oooereeerereeens
Pinus kesiya R B R T P
Pinus kesiya (F7 T ) seeeerererieriiiiiiiii e
PInus Kesiya (F1/ T W) wrevermroremmiimmiiiiiiii
Acacia auriculiformis (H/XT FUT) ererrrrrerneroniiiiini,
Acacia auriculiformis — (B RISTH T weererreeernerrteetmmiinniiniiiiensesnnannee
Alb12ia falcataria (FEIbw FIoRAN) sreerrmrmivmnieiiiiiiiiii e
Leucaena leucocephala (Lam.) de Wit (A EJLA EIL) sorerermmsereeemnenniennnn
Swietenia mahagoni (=+A=—), & macrophylla (A /SR Z—) oeeenees
Swietenia macrop/]yjja (71—71-/\—7,—1-\77‘_:_) .............................................
EUC:?],VP[US a’eglupta (j:,)( l/l/) ............................................................
Anthocephalus chinensis (7*]-‘5 D e A T PP PP PY P
Gmeling arborea  (FFF T T T A F) corrrererrinnarinnarniieeanennene e
Gigantochloa 1evis (FII=) reeererrmrmrmnmiiieiintsiise ettt ene s
SCﬁjZOStz?C/]_VUﬂ] /1111):?/],030 (7“;—]:._.) .........................................................

Bambusa blumeana (R34 =—sx2 7 =), B vyulgaris (¥AH+F72),
Dendrocalamus merrillianus (?SA 37°), Gigantochloa levis (Ko—),

Schizostachyum [1ma (T R) seeeeresressncestettiiiitiitistiatstistininticiatcrntitetniieiniee
/&
Pinus luchuensts (V) 273 2 F720)) crrremmemnmnniieninnie e e
Pinus luchuensis (V) 2™ 3 27 ) corrrererrmiiiiii e
Pinus luchuensis (U a3 22 ™) rerrrmsmminesianionienesis e
Cryplomerl'a Jﬂponlca (X%::) ..................................................................
Acacia confusa ()T a) seeretirenre b
Albizia falcataria (Malacca albizia EIVw AR L) woovvmermmemmmm..
Tectoﬂﬁ g}’ﬂ[lde (%_7) .....................................................................



54

2’-._

74

Pinus caribaea var. hondurensis — (F1V) ET ) wevreeerasenienenneniiciinn, I —183
Pinus ﬂ]é’f‘/((/S]i ()l ))%74 :/V‘V) ............................................................... 1 _255
Bucalyptus camaldulensis (V) 73—Lry BA L) sorereeemererinni, I-133
Tectona g[ﬁ/]d]s (—j’——7) ..................................................................... ]I__234
r*e7=7

ZrSUT

R A€T7=7 A—Z+5Y7 (1) (V—=RI4—=VXFUF)

rain forestOMBEFADICDDIEMIBEIRTE T o worrerereemii, I —159
KRB A€T=27 A—RbFUT7 (2) (J=RT 4=V RXFUR) e I —164
Queensland rain forest Growth model’Z M\ /crain foreStDFRMT, «wooeeeeevereens I—-164
Pinus caribaea var. hondurensis — (7Y E77 ) coereversrereeennmnniin. I —185
-

Pinus caribaea var. hondurensis — (F1) ET ) wreverrremsecsenieneneinnn I —187
Pinus caribaea var. hondurensis (F Y ET 7)) seereecemnrceuuniaeniiniinnnnnnnn. 1 —189
EUCH]_VP[US deg/l/ﬁtt? (j])( l/l/) ............................................................ I —145

EUPHORBIACEAE (+o %'« 79 ¥)  Kadospermum macrophyllum (3179 75) ,
MELTACEAE (> % %) Swietenia macrophylla (A F/S<whRAH=—) ,
RHAMNACEAE (7 ™ A& FF§L) Maesopsis eminii (1Y) , MYRTACEAE
(7 he€®)  Bucalyptus deglupta (1 AV L) , RUBIACEAR (771 %%4)
Anthocephalus chinensis (715 >73% ) , BORAGINACEAE (L5 FF)) ,

Cordira alliodora (77+[/.y -f-) .................................................................. I —260
NT7=a—~F=7

A!‘ﬂl/Cﬁf]H /]U[lStE'fﬂif (7 U y#._/{’,f :/) ................................................ I __321

Bucalyptus deglupta — (F7 R L/ L) eeeecrmvemmmmmiimiiiniiinniiie it T —149

EUCH/,VPtUS deglupta (77 AL [/) ............................................................ I —-151

EIICB/_V[?[US a’eglupta (7'7)1 1% [/) ............................................................ I —-152

EUCE/YPtUS deg]upta (j;;)l | l/) ............................................................ I[__153

DATISCACEAE (¥ 7«4 R#H) Octomeles sumatrana (V) = ERIMA) ,

MYRTACEAE (7 bEE®l) Bucalyptus deglupta (1 # L' KAMERERE) ,

COMBRETACEAE (7 v %) Terminalia brassii (759 4% —3+

) T TERMINARIA, B.) reeeeeerreeessneemsmmrummnsriiinennenneeussisessnesnnssssesnsssesssssnessunens T—975



77UN

KWK 77904 7T7UA&E (1)
fidt 4 147 (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) OUFERENER, - I —167
KKK 7797 TI7UHEE (2) (Y, FA4 20T, A=)
ﬂzqz&”{_%ﬁﬁ%t *A‘E’ﬁﬁt @E@{%,{tj‘gjo ......................................................... I — 168

21— rUR7—-N (BFiER)

Terminalia Sllﬂé'l‘bz’l (U ‘/,\") .................................................................. I —203
H—7
Gmelina arborea (4—_57“:)\25:7—37\ A1) -)—) ............................................. nm—-214

MORACEAE (7 7 #l) Chlorophora excelsa (A1) , MELIACEAE (&> % &P
Entandrophragma cylindricum (+XV) , £ angolense (74 7<), Khaya
1vorensis (77U A=whA=—), SAPOTACEAE (747 V&) Tieghemella

heckelrr (=3 V) , RUBIACEAE (7 A=%D Nawclea diderrichii (€5 7)) -1 =279
STERCULIACEAE (7AFYFL) Triplochiton scleroxylon (A XF =, U7, #

»23) , LEGUMINOSAE (= x#%4) , Piptadeniastrum africanum (¥ X<, %K

<) , MORACEAE (7 TUHL) Chlorophora excelsa (A T3, F R L) oeeevvenneees Il —281
=7

Pj””S patu]a .......................................................................................... I —256

leﬂUS patl/]a .......................................................................................... I —-258

CUPI’ESSUS /USI'ZHIII'Ca ()( ;‘,’.:‘/7] :/-ﬂ-/f “7’[/1) .......................................... I _303

EUca]}/pt”S gr‘?”djs (D_Z“ﬁ“L\) ............................................................ ]I_165

Eucajyptus Sa/ig'”a (:‘/ F‘_:—7“}b—-ﬁl_\) ------------------------------------------------ 11—196
254

P]I]US /{6'5'1}’8 (7’7 «‘/77\y) ..................................................................... I _211

IDI.””S patu]a .......................................................................................... I -.-260
EFOw 3

EucalythS Cﬁlll&]dU/EﬂSlS (l);i'_l/\y }\‘\ﬁ“L\) .......................................... ]I —139

Bucalyptus camaldulensis () s3—L oy RATL) weovveersresaienminneniin. T —140

FA4T L UT
Pinus /{esiya (7'7 :/7—7\y) ..................................................................... I _212



CﬁSSIZi Siamea (yﬁ—\')-ﬂ-:/) .................................................................. ]I—-97

Azadjracl]ta lﬂdfc& </]’ s I\‘.t ‘/9":/) ...................................................... ]I_-116
csdreja odorgta (-t) F\D) ..................................................................... H _118
cedre[a Odorﬂti] (-t) RD) ..................................................................... I[ _.120
Euca]yptus cama]d(//ensjs (l))i‘-—l/\y }\‘\ﬁ‘[_\) .......................................... ]1_142
Tel’[ﬂli]:?]fd ivoreﬂsjs (7—3 S l/) ............................................................ ]1—202
Ter[ﬂ]”ﬁjja Superba (I) ://\‘) .................................................................. I[——204
Gmelina all)mé’a (#&?—3#57\ A IJ+) ............................................. ]I—216
B77Uh
PiﬂllS e/l]ottjj (X—_j W S/_l?‘y) ......................................................... 1—217
Eucalyptus g['ﬂl)dIS (D_jﬁb) ............................................................ ]I—166
Z—4
Acacia nilotica  (Syn. A arabica T I ET TLE FF) cooveeeeemmnecenn: o-85
Bucalyptus microtheca (7T v Ty By 7 R) coverercrnncemncienenn., I—194
yoH¥=7
Pj”us pat”]a .......................................................................................... I _262
PI'IIUS pat‘uja .......................................................................................... I —263
Tectona gl‘a[)dIS (-71‘__7) ..................................................................... I[_241
DHE
cuprSSUS 1/]51[5”1'03 ()( :"“:/77 :/-ﬁ-/fjl/z) .......................................... I —-305
Bucalyptus grandis —(TI— KAL) wreeseremsiemmmemnniiiiiinie e T —169
EUC&]Y,D[US grﬁﬂd]S (D“‘Xﬁ.l—\) ............................................................ ]I_.170
HYETF
Pinus /(6’.5‘1}’3 (7}] :/7-;7\y) ..................................................................... I —213
Eycajyptus C/Oé’Zf&[I.a .............................................................................. 11—143
E”cajyptus gra”dls (D_—X“ﬁA) ............................................................ I[—171
EUC&/}’[J[US gra[]djs (D\_Z"ﬁ“L\) ............................................................ I[__.172
oK
SvI4N
Pinus caribaea (#HY E'}”'?‘Y) ............................................................... I —195



FTIbU3
P]'”US 00carpa (j‘—j]}b/{’—?‘y> ............................................................

bU=%w K b/x2

Pinus car1baea var. hondurensis (Y ET ) sreerenrriiaiiiiiin..
Tectona grandis (9’——.7) .....................................................................
Teclona grandis (F-= ) ceerreeiinmiiiii s
[=2 S

aavE7z
Cupressus lusitanica (AF VR A T L R) coeerrereerenentinniniii.,

TSN
KA @K 77390
75 ) : Commercialy Potential, Non-commercial DX43ick 57 </ U HHKD
KATE R DEIRBEIRET o ++rvreerererrerstermserti e
Pj[]US lfBSjya (j] :/77\7) .....................................................................
Pinus elliottis (Z'?V:V:.'?‘Y) .........................................................
Pinus 00carpa (G —HJLsR0 ) it
PjﬂUS SDD .............................................................................................
Cryptomeria Japonica (X-‘%") ..................................................................
Araucarias angustifolia (IS5 2 ) srererrirnniei
Bucalyptus spp. (B grandis, E. saligna. B. alba. E. urophylla,
E. citriodora, B. camaldulensis, B. tereticornisn DT —5%F LK)
Eucalyptus spp. (£ citriodora, . saligna, E. robusta. B tereticornis,
£ camaldulensis. E. grana’zs&:’)h’(i&b?bf:i)@) ....................................
Bucalyptus saligna (3 Fom—=T )b P L) «oreereremrmmnniiiiiiiiin e,

AU F AL
Pinus caritbaea (j] 1 5‘77\7) ...............................................................
E e
KA KERIZE/2N5H0

Neotropics, Asia, AfricaZtRIiCHifE (Bf) . T A TRIDOP AT, «ooveeeeees
Pinus caribaea var. hondurensis (hHhVET=Y)



ZEFE [TV, sV T DyA4A, M) =F—Fboa, wb—¥

7] ......................................................................................................... T -201
Pinus patula

BEE (VAT PP T TV A2 K] v, T ~9265
Cupressus lusitanica (AF¥F LAY A TLX)

BEEE [T, NAXLIS, FA T2 YT rorvrrereereniiiee, T —308

Agathis spp. (THT 4 R)

ZEE [vV—vT7 (3¥V), 41V F2VT, BURZR, ¥4 =, T 7=
2—F=7, VOEY, T4 —=V—, Za—hVUFZT, F—=ZAFUT, TN

4, AN, BT 7VH, Za—~TYV—XE (Rx7yHHNE) , =7,

72 o | P N ) B T T T T PP P PP I —-311

Araucarias cunninghamii (7 —T7F734 )

BEE (/ST T oa—F T, Bl g R] cerrrrrererrerirennenniiieniecnneann, I —317
Acacia auriculiformis (H=/"THIT)

BEE (A VFRVT, A VF, TLU—=UTF] i, I-71
Acacia mearnsii  (Syn. A mollissima €YV V=TAHAVT)

SEFE [V FRVTHFIZT TIDIy AU R] e T —86
Albizia falcataria (EIVy HRL)

g@% [74 1) t“:/’ -71/_.5/7] ............................................................... ]1_95
Gmelina arborea (FFFIAVF7, AVF)

SEE [Tl—0TF (TF) o T xTUAR] e -218

Gmelina arborea (FFFIAVZT7, AVF)

ZHEE (=T, 74V EY. T U4, A4V T, TAHRY —a3—X b

(S DEHGEL) ] +veveerereeseremseeresseiteie st et et e bbbttt et ets L —220
Tectona grandis (F—7)

ZEE [Vr<Ah, VPSRN, 7T R, Fa—/N F4VY T

INU T Ty 3 9] eeerereenrueneteiniet s T —251

ZOM [HMEEE L TAETE LN -7cbD] 57—y a v, 196D
W, ABERS (Humid Tropicss Tropical High Land, semiarid areas) (Z43iF

1507

T O PP PP PP PP PP P PIPPRS T —284
I3—0 vy /N
EUCH]ythS 0CCTABNLATTS  vrovereeerrsesersentmiatiisetiiiitiiiniisiiiericiiitinnioiatiieniioanes T—-19



AIV bH IV
Fucalyptus globulus

ARA v
Bucalyptus globulus
Bucalyptus globulus

(Y TI—H L)

(Y TI—=H L)
(B TI—H L)

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



(CEBAIH, SHERUITER

B CASUARIBACEAE (B ¥ T IR} .

Casvaring spuisetifolis . (+49€a¥ an)
Do W R : . a

T— 9RO HIRE

Looality: Puri (Orissa)

Altitudos sea level

Rainfalls 1 420 m

Soils moderate 10 fine greined with little humus
Data sources permansnt sample plots

Humber of plotss 54

Neasurezent

spocd fioations Up to 5 ocm top diamater over bdark
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Yield egquation

v

wheres

= - 10,4678 + 0.46551 A + 6.76636 G (r2 = 0.9635)

V = timber volume in m3 per ha atove 5 cm diameter over bark
A = sastand age
0 « dasal srea in l?'/)n

(The equation is suitable for site index 18 -~ 21 at a reference age of 19 years.)

Bas

ed on the above relation, mean annual increment for volume production and age

curve for each basal area index (stocking) has been drawn. Some values obtained from the

curve areg

Age Basal area index MAT (m3/ha)
5 ) 6.85
7 6 5.57

8 5 2.69

10 4 3.81

12 3 2,96

16 2 2,60

Remarks: The initial planting spacing ranged between 2 x 2 m 0 4 x4

Yut during the second decade of development mortality of trees
was conspicuous.

SeTede Comments

It appears that with better stocking higher MAI is achieved at shorter age., O(m
better site, & stocked plantation 1 600 stems/hn yielded MAI of little more than 11.03 x:?na
in 12 1015 years (3). As the main use of the species is fuelwood, plantation at close
spaoing with rotation age between 7 to 12 years appears to be desirable for maximizing the
volume produotion,

(1)
(2)
(3)

(4)

¥4 0

the

Anon Casuarina equisetifolia, silvioulturel chamacteristics and
1961 plantation teohnique. Bois. For. Trop. Ro. 79.
Rao, E.V, A study on Casuarina equisetifolia (unpublished).
1968
Ray, M.P. Plantation of Caguarina equisetifolia in Midmapore Distriot.
1971 ¥W.B. Indian Foregter. Vol. 97 Ro. 8.
Singh, S,P. Rotation as influenoed by stand stocking. A study of Casuarina
1978 equisetifolia., Indian Forester. Vol. 104.
x A b7 — % | Pandrey, D Growth and yi1eld of plantation specles 1In
tropics, FAOD 19823 7t 1%
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Materials and methods

The original stock of Populus
deltoide Clone G-3 was received
from M/s. Westem India Match
Company (WIMCO), Dhubn Assam.
Cuttings were taken from the well
adopted provenance of Jorhat to
study the effect of seasons on
sprouting and survival 1n four
different seasons noted below:

Period Season
March to May — I
June to August — 1II
September to November —  III
December to February — IV

Cuttings of Poplar branches
were 1nserted in the nursery beds
during these seasons for 1982 and
1983, 100 cuttings of 35 cm length
with a spacing of 30 X 40 cm were
planted 1n nursery beds of 8 m®and
replicated for 8 times.

In another experiment, three different
parts of a branch were considered. W hile
making the cuttings from each branch,
leng'h was measured and equally divided
into three parts i.e bottom, middle and top
Further, the individual part of the branch
was divided into different cuttings measuring
15 cm each. 100 cuttings from each part
weie planted on 15th February 1985 in
nuisery beds, keeping 10 replications in each
(¢

20 cm of the respective cut'ings were
mseried mto the well worked pulverised
<o!l of nursery beds for both the experiments
and the beds were kept moistured by spray-
ing water as and when necessary.

Sprouting of cuttings was counted
with the nitiation of new leaves and survival
percentage was determined, when the clones
werc ready for transplantation  Well rotten
cowdung @ 8 tonfha was mixed in the
nursery beds. Hand weeding was done
three times in the nursery condition. The
soil of the experimental plot is sandy loam
and soil pH from 4.5 to 5.5.

Growth characters were observed from
a tow plantation during 1980 to 1984, The
clones were planted 15 m apartin a pit of
40 cm?® filled with 5 kg of well decomposed
cowdung. N, P and K fertilizers were
apphied around the established plant @ 120,
80 and 60 kg/ha/year.

Annual increment was determined as
per the method described by Misra (1968)
with a modification that in this case the
weight of the ariel part alone was considered.
Diameter and circumference (Girth) were
measured at breast height. Dry weight was
determined by Oven dry method. Biomass

of overground part was taken by felling the
tree during July every year.

'The general weather conditions of
Jorhat, ie mean monthly percentage of
rainfall, temperature, sunshine and relative
humidity calculated on the basis of 61 years
data provided by Tocklat Experimental
Station, Jorhat 1s shown in Table §.
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Table 3

Mean growth parameters and biomass distribution of Poplar

Fresh weight (kg/plant) Dry weight (kg/plant)
Age of Height DBH )
Poplar (m) (cm) Bole Branch Leaves Total Bole Branch Leaves Total
+ +
Twigs Twigs
1 yr. 2.21 2.25 113 052 0.225 1875 0575 0225 04} 0843
2 yrs, 3.50 4.75 287 0.87 061 4.35 151 0415 0102 2.027
3 yrs. 6.12 812 8 55 1675 . 1.07 11295 472 0.825 0176 3.721
4 yrs. 10.50 1500 44 00 1300 17.00 74.00 26 326 6730 2 625 3568L
Table 4
Annual increment of different growth parameters of Poplar
Current Annual Increment
Parameters Mean Annual Incre-
ment of 4 years
l year 2 years 3 years 4 yecars

Height (m) 221 129 262 4 381 2625

DBH (cm} 225 2.50 337 6 88 375

Circumference (cm) 6.50 6.37 11 63 1302 15 625

Fresh weight (kg) .1 875 1.30 8 05 45 388 18 50

Dry weight (kg) 0843 0 638 382 20.987 8.92
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Summary. In an earlier study (2) mean annual increment (MAI) of hybrid
poplar (P x E Cv I — 214) was estimated to be 235 cft for a crop of age 6 years
with the assumption that 700 trees per acre of the species were avatlable at the
above age, that is, planting was done with a spacing of 10' x 6', no thinnuing was
done upto the age of 6 years and only 26 trees were lost on account of mortality
and other factors upto this age This plantation was however not maintained
properly, no sou cultivation was done and 1rrigation was erratic,

Since hybrid poplar had been tried in different plantations with varying
spacings since 1970, sample plots were laid out to assess its growth performance.
Data were available for different spacings in each locality, therefore, the data
were considered separately for determination of growth parameters for each
locality and for each spacing. Under proper management 6 years old crop with
10' x 10' spacing gwes MAI of 400 cft or more, with 15' x 15' and 18" x 18’
MAI s 200 cft to 320 cft per acre.

Basic data. 24 sample plots laid in different plantations of the Punjab
in 1976 and onwards with therr annual measurements constitute the basic data.
Details of sample plots are given m Table 1.

Method and matenal: Annual measurements of all the sample plots were
converted on umit area basis Volume of standing and thinned crops were calcu-
lated separately (1, 3) Total volume for different ages was obtamed by adding
cumulative yield of thinnings for previous years to the standing volume.

As the sample plots were laid out m hybrid poplar plantations raised
under different spacings viz 10" x 10', 15" x 15" and 18’ x 18’ the growth statistics
for one spacing differed widely from others To get an 1dea about growth para-

meters the measurements were grouped according to spacings Data grouped as
above gave the following information

S No Locahty Spacing No of Age range
measurements (years)
1 Daphar 10" x 10’ 20 2—6
2 Daphar 15" x 15' 3 4—6
3 Daphar 18" x 18’ 23 31
4 Changa Manga 15" x 15’ 3 3—5
5 Changa Manga 18 x 18’ 18 2—10
6 Bhaghat 10’ x 10’ 3 4—6
7 Bhaghat 18" x 18’ 3 517
8 Bela Piran Ghaib 10’ x 10’ 3 6—8
9 Bela Piran Ghaib 15" x 15’ 6 8—10
10 Bela Piran Ghaib 18" 18’ 3 7—9
85

Growth parameters were obtamed for each spacing and each age group on

umt area basis. Table 2 and table 3 show the parameters mn British and metric
units respectively
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Table 2

Growth and yield of hybrid poplar (P x E 1-214) in British units

Age No of No of dbh Ht BA, Vo) Total No Vol MAI
years measure trees n (3 £t2 i3 i3 13
ment thinned trees
SPACING 10’ x 10’
DAPHAR
2 4 448 26 24 15 14 772 86 448 772.86 386 43
3 4 444 38 34 36 92 1197 69 448 1197 81 399 27
4 4 442 48 46 59,33 1646,81 448 1652 21 388 06
5 4 417 55 53 69 36 1796 13 448 1877 08 376 42
<1 4 411 63 60 92 50 2318 96 448 2399 91 399 99
BELA PIRAN GHAIB
6 1 417 80 73 146 25 2589 20 417 2589 20 431 63
7 1 417 82 78 154 58 2785 00 417 2785 00 397.86
8 1 417 84 85 159.17 2874 10 417 2874 10 359.26
BHAGAT
' 4 1 419 62 55 8789 2153 07 419 2163 07 538 27
5 1 419 66 67 98 93 2427 00 419 2427 00 485.40
6 1 415 72 63 117 85 2924 07 419 2948 33 491.39
SPACING 15’ x 15’
DAPHAR
4 1 194 517 42 35,36 609 24 194 509 24 127.31
5 1 194 66 46 39.00 726.21 194 726 21 145 24
6 1 194 156 66 61 03 1243 48 194 1243 48 207 26
BELA PIRAN GHAIB
8 2 200 99 70 107 40 2019 20 200 2019 20 252 40
9 2 198 103 76 117 26 2360 60 200 2370 62 263 40
10 2 189 108 78 117 53 2564.35 200 2643 97 264 40
CIIANGA MANGA
3 1 191 68 51 47 94 1316 81 191 1316.81 438 60
4 1 191 79 69 65 26 1889 44 191 1889 44 472 36
5 1 175 88 63 73 59 2004,28 191 2168 76 431 76
SPACING 18' x 18’
DAPHAR
3 4 130 52 34 19 46 488.87 130 488 87 162 96
4 4 130 69 44 3398 843.84 130 843.84 210.96
5 5 130 75 49 40 66 982 37 130 982 37 196 47
6 6 129 82 654 48,02 1230.74 130 1230 82 206,14
1 5 128 9.1 62 659 09 1569.17 130 1661 99 223.14
BELA PIRAN GHAIB
7 1 129 106 71 80.31 1626.90 129 1626.90 23241
8 1 127 113 76 8713 1814 40 129 1818 67 227.32
9 1 1217 120 79 97.71 2063.10 129 2067.27 228,69
BHAGAT
5 1 130 90 66 69 32 1613 00 130 1613 00 322 60
6 1 130 96 63 66 79 1662 53 130 1662 53 277 09
7 1 130 105 66 7794 2196.79 130 219579 313.68
CHANGA MANGA
2 1 134 48 31 17 83 501.06 134 601 06 260 63
3 1 128 6.2 42 27 66 761,08 134 770.12 256.71
4 2 128 74 60 38 32 1044.07 133 1062 69 265,67
5 2 132 8.2 66 49 16 1430.20 132 1430 20 286.04
6 3 132 9.3 61 6372 1924.40 132 1927 9¢ 321.33
1 2 134 98 66 71.48 2263 63 134 2263.63 323 36
8 2 125 956 70 62.77 1991,24 126 1991 24 248 90
9 3 126 109 78 83177 2745,07 126 2745.07 305 01
10 2 122 115 84 91 66 2912 38 122 2912 38 291 24



Table 3

Growth and yield of hybrid poplar (P x E Cv I-214) in metric units

Age No, of No. of dbh Ht. BA. Yol. Total No Vol. MAI
years  measure-  trees cm m m? m3  including m3 m3
ment thinned trees
SPACING 3x3m
DAPHAR
2 4 1107 6.8 73 3.476 654.079 1107 64 079 27.040
3 4 1097 9.6 104 8.476 83.806 1107 83.814 27938
4 4 1092 12.2 140 13.620 108.236 1107 108.613 27163
] 4 1030 140 16.1 16,828 126.681 1107 131 345 26.269
6 4 1030 160 18.3 21.238 162,266 1107 167.929 27.988
- BELA PIRAN GHAIB
6 1 1030 20.3 222 33,674 181.174 1030 181174 30.195
7 1 1030 20.8 23.8 36.487 194,875 1030 194.876 27.839
8 1 1030 213 25.9 36.540 201,109 1030 201.109 25.138
BHAGAT
4 1 1035 15.7 16.8 20,177 160.667 1036 160.687 37.664
5 1 1035 168 17.4 22,711 169.824 1036 169,824 33.966
6 1 1026 18.3 19.2 27,066 204,606 1035 208.303 34,384
SPACING bm x bm
DAPHAR
4 1 479 145 128 8118  36.683 479 36,633 8.908
6 1 479 16.6 137 8.963 50.815 479 650.816 10.163
6 1 479 19.0 17.1 14011 87.010 479 87.010 14.502
BELA PIRAN GHAIB
8 2 494 26.1 213 24,6566 141,289 494 141,289 17 661
9 2 489 262 229 26919 166.171 494 166.879 18 431
10 2 467 27 4 238 26981  178.736 494  186.006 18.501
CHANGA MANGA
3 1 472 173 166 11,006 92071 472 92 071 30 690
4 1 472 201 18.0 14,979 132,210 472 132,210 33 062
5 1 432 223 192 16 894 140,245 472 161 054 30.211
SPACING 6m x 6m
DAPHAR
3 4 321 13.2 10.4 4,467 34208 321 34.208 11.403
4 4 321 17,5 13.4 7.801 59.046 321 659.046 14.761
5 5 321 190 149 9 334 68.739 321 68 739 13.748
6 5 319 20.8 1656 11 024 86,119 321 86,124 14 354
T 5 316 231 189 13 666 109,010 321 109 297 16 614
BELA PIRAN GHAIB
1 1 319 269 21,6 18.437 113 839 319 113,849 16 262
8 1 314 28.7 22.9 20.140 126969 319 127 261 15.906
9 1 314 30,6 241 22,431 143.662 319 143.963 16,996
BHAGAT
5 1 321 229 171 13 618 112,866 321 112,866 22,673
6 1 321 24.4 19.2 15.333 116 332 321 116,332 19 389
7 1 321 2617 198 17,892 163 646 321 163.646 21 949
CHANGA MANGA
2 1 331 122 94 4093 36.061 331 35 061 17.530
3 1 316 1517 128 6 327 62 666 331 53.888 17 963
4 2 316 188 15.2 8.797 73.0567 329 74.360 18 690
5 2 326 20,8 171 11 283 100.076 326 100 075 20 015
6 3 326 23.6 18.6 14 628 134 656 326 134.907 22 484
1 2 331 249 201 16.409 168 386 331 158.386 22,626
8 2 309 24,1 213 14 410 139.333 309 139 333 17.416
9 3 311 2717 23.8 19,231 192,081 311 192,081 21,342
10 2 301 292 26,6 21,040 203 788 301 203.788

20.379
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FIG T. HE)GHT AGAINST AGE OF POPLAR(PXE Cv.T- 214)
PLANTED AT 10010°( 3N x 3M) SPACING IN DIFFERENT
PLAN TATIONS OF THE PUNIAS
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Hussain, R W , Shetkh, M. I (1981). Provisional Yield Table of Hyblid Poplars in Pakistan,

The Pakistan of Forestry, October 1878, . 165-184
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manure, in the upper half of the pit.
dung manure (4:2:1). These plants are Polypotted plants which are 7-8 months old
ready for planting in the month of June-July are planted 1n these pits 1 the month
when they have 10-15 cm height and 7-8 of July.
leaves.
KRR -REICEATI&H K, Al
Table 1
Growth parameters of Grevillea pteridifolia
(Year of plantanen—1979)
Surv val Average Average MAI
Age per cent of Height G.B H.
(years) plants (cm) (cm) Height G B.H,
] ' (cm) | (cm)
|

0 160 7 * — -

3 99 217 - 54 -

13 98 162 — 103 3 —

24 96 220 — 852 —

34 96 419 — 177 -

43 94 487 178 1067 395

5% 94 501 — 898 Not measured

571 19.8 86.8 305

Nursery technique

The seeds collected in April are sown
in the nursery bed 1n the month of October.
Before sowing, seeds are soaked in pilain
water for 24 hours. The germination per-
(70-80 per cent).
1s completed in 25-30 days
when two-leaved tiny plants,

centage is very high
Germination
measuring
about 2-3 cm appear tn the bed. These
plants are then pricked out and transplanted
in the polythene bags (10 cm X23 cm) filled
with potting mixture of so1l, sand and cow-

{ Syn. § banksii NV FAHNTUEF¥)

Planting technique

So far, State Forest Research Institute
has tried Grevillea pteridifolia on bauxite
and coal mined out dumps and on
having yellow clayey soil The planting
technique 1n the case of bauxite nuned out
areas and coal-mine overburdens 1ncluded
digging of pits of 45 cm® size, filling these
up with local soil (in the lower half of the
pit) and mixture of humus rich sal (Shorea
robusta) forest soil and 3 kg cow-dung

the site

6% 94

* Diameter below 5 cm not recorded.

H 88

Prased, Ram and §.K. Chadhar (1987). Grevikles pteridifolia (SYN.
Grevillea banksii) A Successful Introduction to Mined Out Areas of

Madhya Pradesh -1 Botanical Characterristics. Indian For, 113

-674.

870
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STUDY AREA

The study area (Sample Plot No. 80), having an area of about 0.28 ha and an elevation of about
85m a.s.l,, is located within Field 12D of FRIM’s compound. Planting ofraised seedlings of D.

baudii was carried out in 1936 at a 2 x 2 m spacing and under light overhead canopy conditions.

In 1954, the first measurement was made on all trees 10 cm dbh and above. Measurements of
diameter, total height and clear bole height were made.

Weeding was carried out annually from 1936 - 1940 and in 1946. A thinning operation was car-
ried out in 1956 where all trees 10 cm dbh and above other than D. baudii were removed.

ME - NEICEHT IR, B AL

Table 1. Frequency distribution by size class of all
D. baudii trees of >10 cm dbh

Size Class, Age (Years)
(cm dbh) 18 22 26 28 31 52
(number of trees/ha)

10«15 43.5 33.4 33.4 33.4 33.4 13.5
15<20 50.2 40.1 40.1 33.4 30.1 20.1
20<25 63.5 46.8 33.4 36.8 20.1 20.1
25<30 50.2 63.5 50.2 30.1 16.7 13.4
30«35 36.8 26.7 36.8 56.8 30.1 10.0
35<40 10.0 40.1 43.5 23.4 36.8 10.0
40<45 13.4 20.1 40.1 30.1 46.8
45<50 20.1 16.7 13.4 20.1
50<55 6.7 23.4 10.0
55<60 20.1
60<65 20.1
65<70 3.3
Total 254.2 264.0 277.6 277.4 234.1 197.5
Diam. increment
cm/y 0.69 0.83 0.53 1.21 0.24
Vol. (m3
/tree) 0.32 0.50 0.68 0.72 0.96 1.91




Table 2. Volume distribution, (mslha) by size class of
trees of 20 cm dbh and larger

Size Class, Age (Years)
cm DBH. 18 22 26 28 3 52
(volume, cu.m/ha)

20<25 13.37 9.38 5.55 7.08 2.88 4.87
25<30 27.61 33.70 29.30 17.81 9.98 2.43
30<35 29.97 22.31 30.35 47.59 25.61 15.17
35<40 10.63 45.39 50.79 24.80 42.46 7.60
40<45 20.87 30.45 60.04 48.32 78.02
45<50 42.32 25.62 30.01 47.68
50<55 17.62 65.51 41.09
55<60 67.41
60<65 94.07
65<70 18.65
Total 81.58 131.65 188.76 200.56 224.77 376.99

Volume increment
(m>/ha/y) 12.52 14.28 5.90 8.07 7.25

th 84

Mohamad, Borhan and Abdul Rahman Kassim (198%). Tree growth and yield of
Dipterocarpus baudi1 under plantation in the Forest Research Insti-
tute Malaysia (FRIM), Peninsular Malaysia Growth and yléld 1h tro-
pical mixed/moist forests (1989). Kuala Lumpur, Malaysia.
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Artificial planting of Shorea robusta (sal) by taungys mwethod 18 very old The
oldest knowa sal platantion was raised 1n 1922 by this method 1n West Lebra Compartment
Number 11 of Pharendra Rarge So far 64 6 per cert areas of sal fcrests in souttern ranges
ani 27,68 per osnt in northern ranges have been ocultivated by tl1s method Forectc of
northern ranges remain cut off during rains They are managed on longer rotation of
90 years to produce large sized timber, and hence rate of conversion into plantation 1s
slow, Rotation in southern ranges is 75 years the object of management being production
of fuelwood, polesaad small sized timber

Sal in taungya origin crop forms almo.t pure stand witk very lhittle mixture of
miscellaneous species Itke asna, jrmun etc  Io sal taungya, the practice bas been to sow
jamun along npaias and ute teak ehoots to bsat uo failures 1n sal lines and at abandoned
dwelling places of cultivators prior to shifting to rew planting sreas. Tre sdm.xture of
teak done 1n this way 18 vimble in varying proportions generally not exceeding 1094

A brief dssoription of taungya technique adopted to raise sal plantatiors 18 es under—

After contractor has removed saleable produce and left the coupe, about the end of
April, the land s distributed amongst taungye cultivators TEach cultivator gererally gets
0.1 ha each year with an overall total of 0 4 ha in different years of sal taungya A cattle
p-oof funos conssting of 4 to 5 strands of barbed wire 18 ususlly erected round tha coupe by
forest department Free oultivation of agricultural crops is allowed for one Year, comprising
of Kharif and one Rib: orop. Kharif orop u-ually conaists of maize 1o southern ranges and
paddy 1n the northern ranges, whereas Rab: crop c:nswts of wheat and barley in the
southern ranges and barley, Lahi and gram 1n northern ranges Soil preparation 1o lines
is done during May [t oconsists of digging trenches 3 m apart and 36 cm x 48 em
in croas ssction. Tue exavated soil 18 then spread for aeration. Afier a good premorsocon
shnwer the trenches, are filled 1n with excavated soil in such a way that the level of the
filled 1 tronchss 18 at least 10 cm to 15 cm above ground level. Sal seed 12 sown, with one
lines 6-8 cmx deep and another line 2-25 om deep, soeds being placed on their sides
touching each others wing«  After the sal sowings, the cultivators sow therr kharif crop
Three weedings and oleanings are done in tie monsoox, ducing which period casualties are
also beaten up, After harvesting the rabi crop in the second year, trenches are again dug
i any large failed gips and sal is sowa on the onset of monsson 1n the same manner as in
the firat year. Small blanks are filed with other valuable species, Three weedings and

vleanings are also done 1n the mounsoon in the second and third year during which period
casualties continue to be beaten up  Arhar 13 sown in the fourth year of oultivation when
the sal plantsare in their third year, This helps to protect the plants from frost,
improves ths soil, and is left to go on growing for a year more after the oultivators leave
in order to ksep down grass Cultivators leave the coupe af{ter barvesting their fourth rabs
crop when the sai plants are completing their thira year of age.

-NHICRT IR R, AL

Sel crops so raised are thinned at the age of 4, 7, 10, 15 20, 25, 30, 35, 40 years
and thareafter ut tea years interval. The space between lines 3 m apart takes about 10 to
tn yrars to get covered. The soil remains exposed to desiccation by sun. To mitigate
this effoet and to get some return planting of inter spaces in 6tk year by leguminous tree
spocies to be harvested at short rotation 15 advocated,

__50_



Stends which are 20 years old and above have closed canopy. The visual variation
in growth 1n orops ot diffurent ages 1s nos striking  Number of trees retained per hectare
diff o widely within same age group.

Age (Years) Mean number of trees/ha Standard deviation
40 978 363
31-40 1228 612
21-30 1389 606
16-20 2142 954

The following gives an idea of variation in age and crop diameter of sal taungya

crop—
Mean Standard deviation
Age (Years) 25 7 59
Crop diameter {cm) 13.11 411

At the time of revision of Working Plan of Gorakhpur Forest Division during
1972-71, a scheme of 6%, samphing by Iines with two random start was followed 1n taungya
eoupes 80 &3 to give two independent samples of enumerations of 21% intensity Growing
stock was enumerated 1 0-5 cm, 5-10 cm, 10-16 em, 15-20 cm 20-20 cm 30-40 cm,
10-. 0 om sud 59-60 cm diameter classes Thus for sach coupe crop diameter, basal area and
aumber of trees/ha 18 known with reasonable aocuracy Further massurement of crop

diametor and orop height in regenerated sal coupes by taungys method showed the following
relationship—

Average diameter (Basal area method Average height
(om) (m)
5.0 46
10.0 108
15,0 g0
20,0 23 ¢
260 26 5

These measurrments from the basie of growth and yield study of sal taungya
plaatation) because sample plots for ropeated measurements to study growth do not exist,
Measurement of 221 coupes are utthsed  They do not include coupes where thinning
felllngs were in progress. Plantation hsving proporticn of saf less than 70%, have also
been i1gnored and n ealculating per hectare values, plantation area 1s reduced aecording
to 9%, of density.

Age of eoupes Nuwber of coupes (plantation)
40 6
31-3% 44
26-30 36
21-25 33
16-20 16
L5 51
221

The following two regrossions were developed—



PN 1.98019

== T 16
(1) Log 156 = jog (T+10) 295
R® = 230 Whete PN 1s number of trees/ha
F = 65.56 T = Age of the stand

A low vealue of Datermination Coefficient was expected on account of marked
variation 1 number of treer/ha for same age, It implies that thinning intensity has been
variable probably being governed by the discretion of marking officer 1ather than any fixed
norms for thinnings.

The regression however, provides a trend of relative reduction in number of trees
per hactare with the passage of time.

Table showing number of trees per hectare for curve trends yielding 600, 1000, and
1400 trees/ha at 40 years of age 1e prepared with the help of common siope wodel, for which
basic equation becomes

Log PN _ 108019
%8 100~ Log. .T+10) 1

__Lesoy N
1 ~Log (40+10) € 100 (3)

N’ being numper of treesfha at 40 years of age

Where a

Table

Number of trees/ha (common slope model)

Tevel of stocking

ot 40 yesars (No. of Age in years

trees) 10 [ 16 | 20 | 256 | 30 | 35 | 40 | 60
600 No. of treez/ha 1363 1069 914 785 706 646 600 532
1000 No. of trees/ba 2272 1782 1524 1309 1176 1077 1000 887
1400 No of trees/ha 3181 2495 2134 1832 1647 1508 1400 1242

Curve trends are parallel to each other, thus the reduction in number of tree in time
may be taken corresponding to different intensity of thinnings,

(2) An estimate of orop diameter (D) is obtatned by

18 37607 PN PN PN2
=16 04784 — ————— —2 97191 — : — ) — <
In D 78 01 29719 In(wo)-l— 4.21303 In(lOO) 11934 In (100)
TO-l To.l
T —value for regression cofficients 7.703 5.103 4.744 3390

R? (for In D regression) = 821

A
D—-D
A
D

Mean of residual %( XlOO) [N=129

. A
Standard deviation of residual 9% = 1533 Where D is estimate of D

In all a number of independent variables were used, but the above were found to
contribute s nificantly, The mndex value of age (T) was determined by iteriative methed,
Crop diameter 18 1nfluenced by fluctuntions 1n thinning inteosity over growth period.
Further sirgle point data collected at the time of working plan preparation amd not
successive measurements information forms the batis of this study, which has inherent
hmitations Considertng these aspects, the vaiues of mean and standard deviation of
residual 9, are reasonabiy good, The following table gives the movement of crop diameter
for different stocking levels.



Table
Crop dtameter in cm

Level of stocking Age in years

at 40 yoars
(No. of trees) 10 16 20 26 30 36 40 50
per/ha
600 7 32 971 12,10 14,67 17.06 19.66 2208 27.20
1000 6.99 8 96 10 86 1286 14.78 16.74 18.68 22 57
1400 6.60 8.26 9.80 11 65 13.15 1476 16,36 19.47

It would be seen that crop diameter, with inoreace n stocking, shows a decrearce,
which is a natural trend

To obtain growing stock of fireats and thinning yields, additional knowledge of
crop form factor and (1i) ratios between number of trees/ha after and before thinoirgs to
volume/ha after and before thinnmings at various agesis required. The growth of yourng
sal taungya crops of Gorakbpar correcpords to [I guahty sal yield tables prepared by
Grifith & Sant Ram for patural forests Thus above two growth informations have been
taken from these tables for computation of growth and yield of sal taungyas The growth
inforrmation may not be very precse but defimtely would indicate the relative giowth
trends under different level of stecking

Table

Form factor and number— volume ratio table

Agoe 1n years
10 15 20 26 30 35 40 60

From factor for crop volume upto 451 480 460 446 442 436 430 4:4
5 cm bole diameter imit
(1.e. botal stem volume)

Number-volume ratio increase 045 0535 .088 1.6 126 .140 .162 .164
T — (Ej/_N_N'/N)
V|V

Where N” and N are number of trees and V' and V are volume/ba af'er and before
thinnings respectively.

The value of T helps 1n evaluating crop volume/ha afver thinnings
Ve
T & +1

Crop volume/ha after thinbings was then utihised to estim ate, total yie'd and M A L.
for different atocking levels (See Anpexurs I, II, & III)



Annexure 1
Growth and yrelds information
Level of stocking at 40 years-600 trees/hs

Crop Crop Crep atanding Cumulative ) Al
%89 ) diameter height tNo‘ 7;; volume/ha before Th;l’[\;\)ﬂgﬁ thinnings Tou(li‘: dfbo m(lma) '
(Yrs. {ema) (m) rees thinning (m?) {m?) !
10 7.82 7.4 1343 19 15 1.04 104 14.156 1.016
16 9.71 10,6 1069 40 29 243 347 41.33 2 b6
20 12,10 14,3 814+ 69.16 A.43 9 90 72 63 3 632
25 14 67 17 4 746 101 61 1161 21 51 111 6t 4 160
30 17.08 20.2 708 144,.6 17 32 38 83 16» G8 5 622
ab 19.56 226 844 190,60 2496 63 78 229.33 8 562
40 2209 246 800 243.34 35 6l 99 39 367.12 7678
50 27 20 26.3 632 336.72 —_ —_ 436,11 8 722
Apnexure If
Growth and yielda 12.f.rmation
Level of stocking st 40 years—1000 trees/ba
Crop Crop Crop standing . Cumulative .
1;8" diameter height tl;?o. 7;“ volume/ha before Thzl;:)sl)ngs thinpings Toba]yl'eld/ha M A,, L
(Yrs) (oms) (m) eer thinning (m?) (m?) (m?) (m?)
10 6.99 7.1 2272 27.93 1.562 1.62 27,93 2703
16 8 985 9.6 1782 61 14 3.09 4 01 52.66 30511
20 10,86 12.3 . 1624 79,90 7.43 12 04 84,61 4.226
26 12.86 163 1308 116 07 13 27 25 31 128 11 5124
30 1478 176 1176 157.02 18.87 44,18 182 33 6.078
36 16.74 1990 1076 06,66 26.90 71.08 249.73 7.136
40 18 68 217 1000 255.83 37.43 108.51 328 91 8.173
50 22.67 25.0 887 367.44 —_ —_ 476 95 96514
Anaexure II1
Growth and yields snformation
Level of stocking at 40 years-1400 trees/hs
Orop Crop | Crop standing o Cumulative .
(‘%%: ) diameter beight , tNo. 7]:.& volume/ha before Tb(l;t:l)ngs ’ thinnings TO“(][);':;M/MI h;lmA,)I
: (oms) {m) res thinning (m?) (m?)
10 6.60 6'5 3181 31,92 1,73 1.73 3192 3192
15 8,26 8,6 2495 56.2) 3.34 5.07 56 84 3.796
20 9.80 10.7 2134 79,26 7.37 12 44 84.33 4217
25 11.55 13.3 1832 113.90 13.0t 25,46 126.34 5.064
30 13.16 15,6 1647 163,31 18,41 43.86 178.76 5.959
35 14,78 17.8 1608 198.08 25,90 69,82 241,94 6913
40 16.35 194 1400 245.30 36 89 105,71 315.12 7.878
50 19.47 22,4 1242 343 08 — — 448,77 8470
Hh 82

Singh, S.P. (1980). Growth and yield of (JShoresq robusta) Sal in taungya
plantations of Gorakhpur Forest Division. Indian For., 106 : 474-481.



tﬁi}ﬁ B{PTERQDARPACEAE (¥ s3 3 %* # I
Shores spp. . (XS wH 42
F£3; avu%vf

Sarawak, Malaysia

F— Y RN OHMRE
Materials and methods

The Engkabang plots were established in Semengoh Plantation forest within the
confines of Semengoh Forest Reserve, 19 km south of Kuching. The plantation was
established by the Sarawak Forest Department during the period 1927 - 1940. These
plots were measured at frequent intervals (Table 1). Maintenance in the form of
removing overtopping or competing trees by felling or girdling (with or without
poison), thinning and clearing of weed species and climber cutting at ground level
were applied 1o these plots. The site of all the plots is in the riverine pan of Sungai
Semengoh with alluvial soil. Sample Plots 4B and 4C, both planted with Engkabang
bintang (Shorea splendida), have already been described in the second paper of this
series for plots treated with Improvement Felling (Primack er al., 1987).

One of the problems faced during the analysis of these old plots is that we could
only gather the available data kept by the Sarawak Forest Department. Unfortunately,
some of the record books were Jost. For example, there was missing information to
explain why Sample Plots 4B and 8C, which were Improvement Felling plots, were
later convenrted o plantations plots with different code numbers. Also, the measurement
record for Sample Plot 10 could not be located, and Sample plot 8C only has measure-
ment records for the juvenile stage (0 1o 19 years old).

The records describing these plantation plots are fragmentary, Often there is
no explanation as to why the plots were established. Details of plot maintenance are
usually not given. For example, the terms “‘Improvement Felling"’, *‘removal of over-
topping trees’’ and “‘thinning’’ were used in the record book to describe the types
of maintenance/treatments given to the plantation. These terms are in most cases
very ambiguous; ‘‘Improvement Felling’’ may mean *‘removal of overtopping trees”’
of other species or of the planted trees, in which case, *‘thinning’’ is more approprite.
*Improvement Felling'® should therefore be restricted to primary forest only and
not to plantations in order to avoid confusion. In this report, the authors have changed
the term **Improvement Felling’ to *‘removal of overtopping/competing trees'’ or
‘‘thinning'’ where appropriate.

Growth rates for the various plots are evaluated based on the available records
of measurement as tabulated below:

Bk -NECEYTSIER K Xaé

Sample Plot Available growth measurement (year)
4B 1969, 1972, 1973, 1974
4aC 1969, 1972, 1973, 1974
5C 1969, 1972, 1973, 1974
1C 1969, 1974
9 1972, 1973
12 1969, 1972, 1973, 1974
13 1969, 1972, 1973, 1974
14 1969, 1972, 1973, 1974



All work on the Sample Plots ceased during the war years from 1942 — 45, and
all the plots were totally neglected during this period.

_ Theresults are all presented as mean annual diameter increments (cm/year). The
girth of trees (gbh) was taken at breaset height (1.3 m) during the first measurement
and on the same point for subsequent measurements. In some cases measurements were
taken at a higher point if the tree had buttresses. Girth is assumed to be zero during
establishment to enable calculation of growth figures. All results are presented as
diameter increase per year (cm/year). Analysis of variance was conducted to find
out if there are any significant differences among the growth rates of various plots
{Snedecor and Cochran, 1973). T-tests were used to determine which plots are different
from the others if the former test proved significant.

Table 1. Summary of plaatation data on Shorea spedes growing u{ Semengoh Plantation Reserve,

Plot No. of Stems Deci, yr. Deci. yr. Deci. age Sample MADI ’_“’mge Dimeter (cm) Basal Area
and of last last Establishment to last Assessment
Species per ha. Estab,  Assessm.  Assessm.  Size (cm) Overall 5 largest- § smallest (m'/ha)
4B 272.7 1926.15 197497  48.62 30 0.72 34,86 45.54 25.24 26.03
S. splendida
9 83.8 1936.88 1973.88 37.00 120 0.86 31.62 51.60 19.60 6.97
S. splendida
13 137.0 1940.50 1974.86 34.36 111 1.10 34.75 50.42 21.17 12,99
S. splendida
4C 40.2 1935.50 1974.87  39.37 85 0.83 32.71 50.42 21.17 12.99
S. hemsleyana
5C 119.8 1935.50 1974.87  39.37 96 0.80 31.35 48.99 19.21 9.25
S. pinanga
7C 74.1 1936.29 1974.29 37.86 120 1.22 46,10 74.82 21.79 12.37
S. macrophylla
B V) 76.5 1940.50 1974.86  34.36 60 0.95 32.56 48.44 38.62 6.37
S. palembanica
14 139.2 1940.50 1974.87 34.37 132 0.87 29.78 40.47 19.67 9.70

S. Stenoptera

Note: Listed are plot, number and species, number of stems per hectare, decimal year of plot é‘stablishment, decimal year of
last assessment, decimal age of last assessment, sample size (number of trees measured), mean annual diameter
increinent (MADI) from establishment to last assessment, average diameter at last assessthent for all of the trees, the five
largest trees and the five smallest trees, and the basal are of trees (m‘/ha) 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.



Table 2, Mean annual diameter increments (MADI) for Shorea trees growing at
Semengoh Plantation Reserve.

Plot and Esiab). 1969 1972 1973 1969
species to to to to to
1969 1972 1973 1974 1974
4B 0.73 0.56 0.36 0.78 0.56
S. splendida {0.15) (0.26) (0.33) (0.42 (0.27)
9 —_ 0.86* 0.61 — —
S. s,:;\endida (0.21) (0.49)
(A
13 1.04 0.82 0.63 1.28 0.87
S. splendida (0.22) (0.39) {0.47) {0.57) (0.32)
4C 0.84 0.91 0.84 0.38 0.79
S. hemsleyana  (0.14) (0.28) (0.38) (0.23) (0.25)
5C 0.79 0.93 0.48 0.84 0.82
S. pinanga (0.19) (0.32) {0.37) (0.54) (0.29)
1C 1.29 — - — 0.84
S, =ccrophylla  (0.4)) (0.59)
12 0.93 1.01 0.73 1.48 1.04
S. palembanica (0.21) (0.48) (v.43) (0.67) (0.43)
14 0.83 1.08 1.02 1.17 1.09
S. stenoptera (0.15) (0.41) (0.42) (0.43) (0.31)

* MADI based on growth period between establishment and 1972

Note: Listed for each plot number and species are MADI for successive measure-
ment intervals. Standard deviations are in parentheses. Sample sizes and plot
data are in Tabfe 1,
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Figure 1. Frequency distribution of mean annual diameter lnmmex't'b for 120 lrees
of Shores macrophylla (Plot 7C) from 1963-1974,
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Figure 2, Frequency distribution of mean sannua! diameter increments for 96 trees of
S. pinanga (Plot SC, trianples), 113 trees of S. splendida (Plot 13, boxes) and 132 trees
ol S stenoptera (Plot 14, elrcles) from 1969-1974.
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Table 3. The mean annual diameter increment for the minimal, maximal and median
growih rates (cm/year) of Shorea species for primary forests*, Improvement
Feeling primary forests™ and plantations.

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

Minimum 0.13 0.16 0.80
S. cuspidara S. scrobiculata S. pinanga
Masimum 0.82 0.93 1.22
S. hopeifoha S. splendida S. macrophyila
Median 0.30 0.43 0.86
S. ovaia S. parvifolia S. splendida

* Data from Primack er al., (1987a).
+ Data from Primack er al., (1987b).

Table 4. Mean annual diameter increments (cm/year) of the five fastest-growing
Shorea trees from primary forest, Improvement Felling primary forest,
and plantation.

Primary Forest Improvement Felling  Plantation

0.39 0.63 0.94

0.55 1.51 1.40

0.56 0.97 1.46

0.47 0.76 1.16

0.28 1.25

0.34 1.98

1.41

1.18

X 0.49 0.75 1.35

Note: Each value represents the mean value for a species.

Hi 82

Tan, S.S., Primack, R.B., Chai, E.0.K. and Lee, H.S. (1987).

forest. Malaysian Forester, Vol. 50, No. 2 : 148-161.

The silvi-
culture of dipterocarp trees in Sarawak, Malaysia. H. Plantation
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2. Altingis exelsa Noronhae
(RASAMALA)
Data.
Lol ]Junl. h petak Jumlah |{Tinggi darli | Keadaan 1a
ah pe a ng Cl -
t coba/ ukur pemeriksaan| muka laut pangan/tans.h
Bandung Utara 10 20 1500 Rata dan ge-
t mi
Bandung Selatan 1350 dikit niring
Garut 3 15 1300
Priangan Tengeah S 10 1500
Priangan Barat 45 178 T00~-1000
Jumlah: €69 229
RE-MECETIR B KA
l Tegakan unlah | Ria Ria
P
Umur Peninggi TEGAKAN TELTAP ( MAINSTAND) (T.T.) pen)_anx;ingnn (TF) iolume ran-gata tahunan| Umur
(Thinnings) tahunan |berjalan ( )
A Ut - Age
(Age ) éef;’;:) Jumlah Rata-rata|Rata-rata| Bidang |V, kayu V kayu |[Vkt kumu- (Mean (Current 8
pohon/ha tingga diameter|dasar/ha| tebal/ha]tebal/ha |latip/ha (Tf;tal) annual) |annpual
hayl volume
(Average |(Average | (Basal| (Thick- | (Thick- KXVT» /hey Vol .T.T A )
(122\;;1/ (N“’:;’" 5% height) |diameter)larea/ha J wood/ha | wood/ha (*c;:'l".l;.i ;:::; ;:::; (}:::T)\/
trees/ha) 2
{m) ) (m) (em) (m™) {m3) (m3) (m3) |{m3/ha) | (m3/ha} | (m3/ha)
C
Altingia ex%1sa Noronhae (Rasamala)
BONITA I (SITE CLaSS 1)
5 6,0 2225 38,0 3,8 5,5 6,0 2 - - 2 0,4 0,4 5
10 10,7 1140 29,7 9,0 9,7 8,4 23 6 6 29 2,9 5,4 10
15 14,9 730 26,7 13,4 13,6 10,6 58 16 22 80 5,3 10,2 15
20 18,2 570 24,7 16,5 16,6 12,3 86 27 49 135 6,7 11,0 20
25 20,3 490 23,9 18,8 18,7 13,5 108 34 83 181 17,6 11,2 25
30 22,2 440 23,1 20,6 20,4 14,4 126 35 118 244 8,1 10,6 30
2% 23,5 405 22,7 22,1 21,9 15,2 140 34 152 292 8,3 9,6 35
40 24,7 380 22,3 23,2 23,0 15,8 150 32 184 334 8,3 8,4 40
45 25,5 360 22,2 24,2 23,9 16,2 158 29 213 m 8,2 7,4 45
50 26,2 350 21,9 24,8 24,4 16,4 163 27 240 403 8,1 6,4 50
55 26,7 343 21,7 25,4 24,9 16,7 168 26 266 434 749 6,2 55
60 26,9 335 21,8 25,5 25,2 16,8 172 25 291 463 747 5,8 60
BONITA II (SITE CLASS II)
5 Tl 1930 34,5 5,0 5,5 6,6 [ 2 2 8 1,6 1,6 5
10 12,9 910 21,6 11,2 1,2 9,6 38 " 13 51 5,1 9,6 10
15 17,7 605 24,7 16,1 16,1 12,1 81 25 38 19 7,9 13,6 15
20 21,4 485 231 19,5 19,5 13,8 114 34 72 186 9,3 13,4 20
25 23,5 410 22,6 22,0 22,0 15,2 139 34 106 245 9,8 11,8 25
30 25,4 360 | 22,3 24,0 24,0 16,2 157 30 136 293 9,8 9,6 0
35 27,0 330 21,9 25,6 25,6 16,8 172 25 161 333 9,5 8,0 35
40 28,2 300 22,0 26,8 26,8 17,4 182 23 184 366 9,2 6,6 40
45 29,0 280 22,1 27,8 27,8 11,9 190 21 205 395 8,8 5,8 45
20 29,8 265 22,1 28,5 28,5 18,2 197 28 225 422 8,4 5,4 50
55 30,4 250 22,4 29,1 29,1 18,5 203 19 244 447 8,1 5,0 55
60 20,8 240 22,5 29,4 29,4 18,7 208 18 262 470 7,8 4,6 60

_60_



BONITA IIT (SITE CLASS III)

5 8,6 1650 30,8 6,3 7,5 T4 13 3 3 16 3,2 3,2 5
10 15,2 730 25,0 13,6 13,7 10,8 60 17 20 & 8,0 12,8 10
15 20,3 500 26,7 18,8 18,5 13,5 109 34 54 163 10,9 16,6 15
20 24,2 400 22,2 22,8 22,2 15,4 142 133 87 229 1,4 13,2 20
25 26,5 340 22,0 25,4 25,1 16,8 168 27 114 282 11,3 10,6 25
30 28,6 290 22,1 27,4 27,9 17,8 187 22 136 323 10,8 8,2 10
35 30,2 260 22,1 29,0 30,2 18,6 203 19 155 358 10,2 7,0 35
40 3,4 230 22,5 30,2 32,6 19,2 215 17 172 387 9,7 5,8 40
45 32,7 210 22,7 31,4 34,6 19,8 224 15 187 414 9,1 4,8 45
50 33,5 190 23,3 32,2 36,8 20,2 232 14 201 433 8,7 4,4 50
55 34,2 170 24,1 32,2 39,2 20,5 239 13 214 453 8,2 4,0 55
60 3457 150 25,3 33,3 41,7 20,8 246 12 226 472 1,9 3,8 60

BORITA IV (SITE CLASS IV)

5 10,2 1250 29,8 7,6 9,1 8,2 16 5 5 21 4,2 4,2 5
10 18,0 600 24,4 16,1 15,9 12,0 84 25 20 114 11,4 18,6 10
15 23,0 420 22,8 21,7 21,3 14,9 136 35 65 204 13,4 17,4 15
20 27,2 325 21,9 25,8 25,8 17,0 174 30 5 265 13,2 12,8 20
25 30,2 255 22,3 28,9 10,3 18,4 202 20 115 T 12,7 10,4 25
0 32,3 210 23,0 31,0 34,1 19,6 222 15 130 352 11,7 1,0 30
35 33,9 185 23,3 32,4 37,5 20,4 237 14 144 281 10,9 5,8 35
40 3501 160 24,2 33,8 40,9 21,0 250 12 156 406 10,2 5,0 40
45 36,2 140 25,1 34,9 44,3 21,6 259 11 167 426 9,5 4,0 45
50 37,0 120 26,5 35,8 48,3 22,0 267 10 177 444 8,9 3.6 50
55 37,8 10 27,2 36,6 50,8 22,3 274 9 186 460 8,4 2,8 55
60 38,4 100 27,9 35,1 53, 22,6 280 8 194 474 7,9 2,8 60

DONIZA V (S17% CLiSS V)

5 11,7 1045 28,4 91 10,5 9,0 7 8 8 b ] 71,0 7,0 3
10 20,4 495 | 23,7 11,9 18,5 13,4 110 33 # 184 18,4 23,2 10
15 25,9 350 22,2 24,6 24,3 16,2 160 30 " 23 15,4 16,0 15
20 29,8 260 | 22,3 28,5 29,9 18,2 198 20 9N 289 14,4 11,6 20
25 32,8 200 |23,2 31,5 35,5 19,8 227 15 10§ 333 13,3 8,8 23
30 35,2 150 | 24,9 33,9 42,3 21,0 | 250 3 Hy 367 12,2 5,8 »
35 37,1 120 | 26,4 35,8 48,3 22,0 268 9 126 394 11,2 5,4 3
40 38,6 100 | 28,0 374 53,8 22,7 282 7 133 45 10,4 4,2 40
45 39,8 80 | 30,1 38,5 60,9 23,3 292 6 139 471 9,6 3,2 48
50 40,7 60 | 34,2 39,8 .4 25,8 300 5 144 444 8,9 2,6 50
55 41,5 50 | 36,6 40,3 78,5 24,2 306 5 149 455 8,3 2,2 55
60 42,0 40 | 40,5 40,8 83,5 24,6 312 4 153 468 7,8 2,0 60

Suharlan, A., Sumerna, X, and Sudiono, Y. (1975). Yield table of ten

1ndustrial wood specoes.

Lembaga Penelitian Hutan.
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Study site and plaatation details

These studies were undertaken in
plantations of Eucalyptus hybrid and Acacia
auriculaeformis raised in Singhbhum Affores-
taton and Dalbhum Forest Divisions of
Bihar (between 20°]5 to 22°45’ N and 80° 25
to 86° S0' E ) at aliitude 92 m. The area
receives an average annual ramnfall of about
1500 mm, mostly from mid June to mid
October and 15 almost flat and consists of
good quality sandy loam soil upto the depth
Um to2m. Ongmally these areas were
covered with sal forests which degraded

in course of time due to heavy illicit fellings
and subsequently there monocultures were
raised in these areas,

Four plantations of Acacia auriculae-
formis and three plantations of Eucalyptus
(one from Social Forestry Division) were
selected for the present study. The details
of these plantations are presented in
Table 1 and 1 A.

AN RYFY

Material and Method

Field studies were conducted during
May, June 1985 using the tree harvesting
method of stratified tree technique (Art &
Mark 1971) for estimation of Biomass.
One temporary plot, depending upon the
area of the plantation, was laid out in each
plantation and the diameter of all the
standing trees on the plot were recorded,
the whole diameter range was divided into
three diameter classes and designated as
A, B and C for convenience of further
reference. Thus 1n all 21 trees were harvested,
twelve from Acacia auriculaeformis and nine
from Eucalyptus plantations. Fresh weight of
all the tree components of the sample trees
harvested were recorded in the field.
Representative samples of each component
were collected to estimate their biomass and
nutrient content. For the estimation of
root biomass seven root systems, one from
each plantation were extracted, (roots of
B class trees as its diameter was very close
to the mean diameter of the crop) and their
fresh weight recorded.  Representative
samples of roots were also collected for
further estimation
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Table 1

Details of Plantations

Species - Eucalyptus hybrid

Age (years) 3 7
Area of plantation (ha) 36 20 3
Area of enumeration plot (ha) 0.36 0.20 009
No. of trees on the enumeration plot
Class A 113 24 24
Class B 226 123 53
Class C 64 57 13
Total 403 204 90
No. of trees/ha
Class A 314 120 267
Class B 628 615 589
Class C 178 285 144
Total 1120 1020 1000
Mean Diameter of the crop (cm) 43 8.2 7.5
Class A 29 43 5.1
(2.0 to 30) (2.0 to 50) (40 to 60)
Class B 44 7.8 79
(40 to 50) (60 to 9.0) (70 to 9.0)
Class C 63 10.8 103
(6.0 to 7.0) (133 to 130) (160 to 120)
Mean height of the crop (m) 53 85 8.7
Class A 4.5 5.8 7.0
Class B 53 8.5 8.7
Class C 6.6 10.6 9.4




|
Table 1-A ;

, Details of Plantations
Species  Acacia auriculbdlformis

Age (years) 3 5 7 9
Area of plantation (ha) 8 8 6 40
Area of enumeration plot (ha) 0.09 0.09 0.09 0.4

No of trees on the enumeration plot

Class A 22 47 37 90
Class B 82 46 35 228
Class C 18 6 13 97
Total 122 99 85 415

No. of treesfha

Class A 244 522 411 225
Class B 911 511 389 570
Class C 200 67 144 243
Total 1355 1100 944 1038
Mean Diameter of the crop (cm) 3.4 4.8 7.0 9.1
Class A 20 4.0 6.0 64
(1.0 to 2.0) (3.0 to 40) (5.0 to 6.0) (5.0 to 70)
Class B 35 53 7.4 90
(3.0 to 40) (5.0 to 6.0) (7.01t0 80) (80to100)
Class C 5.1 7.2 9.5 11.7

(5.0 to 6.0) (70 to 8.0) (9.0 to 10.0) (11.0to 130)

Mean height of th crop (m) 3.7 60 7.1 7.9
Class A 36 5.5 6.9 80
Class B 3.7 6.0 7.1 7.9
Class C 6.6 7.6 9.0 9.14

i 52

Pande, M.C., V.N. Tandon and Mridula Negi (1986). Biomass Production and
its Distribution in an Age Series Plantations of Eucalyptus Hybrid
and Acacia auriculaeforimis in Bihar. Indian For, 112 : 9756-985.
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F— 9 RMb 0T HIERE
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(2) A.auriculiformis

(AT HYTY

Wik Y v BILBORY yN A U ERERERRRT OV = 7 PN ORI 19805 104
MahikaT, BIERBIK 200mTH %,
19844 2 A IR E KA THILXN, 20%, MY OMRRBMEZHREL, EREX ( 200

M) HO2ETOUAODHEER, MEEZEE 1A,

2R,

SADOVWTNMNITINEEE TAEL ko

FLEMERRTII8E 3 Bic bIEBEMRBNE 226%, 22%, MUK OMEEL -7, £ L
TEE, AERATY v FIVAZE1984F (3 6 &, 19854 i3 8 A&, 1986 i3 5 A&KERL, ¥~
TUVAROHEMEERBRERAVWTEADOEDE, &, BOREEZHEL

]2 Acacia auriculiformis ORTHEREBEE

p-1

BEE LAEE EWTE THDBH THEE

R & =

GF)  (ofha) (o/ha) (o) (m) Lo nR) ok hon/ha) Gon/ha) (i) (/e
1984 2600 4550 36 4 217 36 85 151 2 147
1985 2550 4500 51 57 46 69 23 3 331 38 38 8
1986 2550 4350 6 2 63 45 76 30 4 43 6 41 513
p-2
< - = 2 # & RS
b R Y R TCT N L
Mitcar  mitkan  mtean a9
1984 2150 3350 36 41 67 6 117 10 5 11
1985 1700 2400 65 72 21 15 4 345 25 3 26
1986 1000 1600 81 82 20 9 — 36 5 —
p-3
BES LABE T®TE FHDBH TS n_# £ gk
(%) (no/ha) (no/ha)  (cm) (m) # & (ton/ha) H R (md/ha) (&ﬁgﬁﬁ)
Rited Rt Rt matkan (8)
1984 2550 3900 34 42 69 55 119 95 20
1985 2200 2550 61 7 195 15 322 24 7 22
1986 1500 1800 78 81 211 — 36 6 —
p-4
BEE UATE T®EE ¥#HDBH TS 27 B Rl e
(%)  (nofha) (no/ha) (em)  (m) —— i (to/ha) PR (m/ha) (BT
RitEr  Mtear  matesn  magas (0)
1984 2250 3900 38 46 87 49 151 85 44
1985 1250 1500 73 8 16 8 11 3 275 18 5 34
1986 750 1000 88 84 14 5 — 255 —




5000 K—-20@EH (LF)
O Anthocephlus chinensis ($E L)
f ® Anthocephlus chinensis ($ F &)
T 1000 X Gmelina arborea
) A ® Acacia auriculiformis
i 500 V A Albizia falcataria (Zv9FHF)
& 2/.3;/ A Gmelina arborea (Tv9+4)
2l V Swietenia macrophylla (29 +%)
AN T IRHFRERK
100
50 o
0
! 0 5 10 50 100 BE (m
K2 BHELEEL OB
R3 BREMHBOLER ol O 1984 % ~ 1985 4
T [ e . 19854 ~1986 %
= a2t
Acacia aunculifornus (p-1) M o
% £ £ B ETHERE pi|
MEE #B4E 8 H B K B B H K o
(ton/ha-year) (m3/ha-year) (%)  (m*/hasyear) E . °e
1984 — 1985 48 24 1 " 37 T e T w
1985—1986 71 12 5 5 78 B E (%
6 86 B3 Acaca auriculiformis KO8 HBEERL L
fElfe® & DG
H 8

MM —  BRBE  RERE | FEREH S <Y ROLEMT MEMEEER No. 65,
65~79. (1989)
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Project area . Pantabangan and Carranglan, Province of Nueva Ec1ija
121° to 121° 12' East longitude and 15° 50' and 16° 02°
North latitude
average annual temperature | 27¢°
annual rainfall @ 1,850 mm severe dry season from November to May

so1l . red podzolic high acidity and ainfertilaity

Vegetation ! cogon(Imperata cylindrica), samon(Themedia triandr& )

and talahib(Saccharum spontaneum)

1. &N

BWEFREGEROEOOFNALTIZ. 19885 BE LD, F—LY—¥Y—EHE
REDZE. B0 THEbOAE, 7HY7ORBE4FEELLLORFOFR
b, HEE. FH. 8. MREOX S ILEREZLEFTA L > THH L. &
EREMZIWEHEDEELE, FPLTEBLBERATEHYETEHL. 53
EEILINOssMAEHAs2eb LS ICEET Oy FEBELE, 77Uy PO
FRBICRKESREMEUT20mx20m (SEE) OoFKELEX HBESOD
MHN L AP BEE Sex25m, 15m X20m, 10mx30muE HEAL %

70y PAOHXE, BEEE2cmblilz2RBLLEXABTLE MEER
HERZAWT-FHOA:BEL. HERAFZTRAVWE. T0oE TBOWE
f, ¥ EFARI-DELSLCFBELZRMLE IOLET Oy b, &
TOREFREFEROED, Ry MBETHEHTEE (ERICIRI0,FRAE
L, BHARBOLDEDRRLOM8 ¥ Hid>7%~).

Bk -REICETIE, R, Ak
3. BREFREZOMER

Acacla auriculiformisiREFHEZZER T IELXZFYUEUTERT

HA /ot
1. WAz U, Mitscherlich# @2 AW THELEREHRES X 2,
(k:8I=17, sh: S8I=12, T: 8I=17)
2. ENLBEEEHET IO, M-4icD=ah® 2HUNKSTIED
THELERD 2, TORE HEI»oBZXNLTHEEZVEET



ErTticnRd, ZORA.

h(t) = ¥ { 1 - Lexp(-kt) }

d(t) = ah(t)®
MERICEREShs e s, BEEOEERR

d(t) ="aK® { 1 - Lexp(-kt) }®
TEINDZZicn 3, ZOREE. RichardsPi¥ e Bidh, HBFEOD
BETEHESAWSRTWHERMERTS 5,
WA Zrlc v=ad 24 TROID. HDLE3IODOMUEZEDT
v=adthe OEEREFTNVEZEAL TEYBRMBEHET 2. 2O B
HEOBWARET 3, RELWThDOBE&L, VOEER (VENE
OME) REPEZRLENS A -5 3ER 35 $id D Richardsi& &
B 5,
NUAEROZRHEBE»S 522, TOFEH-82FFIzT 5, LMY
D7 AV T7HRBIOBE, UAXKTERABROLWEICRBELAY S
CHGRIERL, o TUARAREBISZERLLTIAPSEA L &N
T&5, EELHKBICHLIARFE *EHLET e, BEOERES
DETHATEIEECE L ITEENRELI I, TOBGREANGELE
—EETRESKRKERAB T 5

Growth Prediction Table for Acacia auriculiformis Stands on Good Site

A H D N B v TV MI CI
1 2.2
2 5.2 3.3 1001. 1.0 2.3 g.0 1.14 2.17
3 1.8 5.2 1186. 2.8 9.1 0.0 3.03 5.79
4 8.5 6.7 1345, 5.5 21.1 0.0 5.28 12.03
5 11.0 8.0 1485. 8.5 37.9 0.0 7.48 16.37
6 12.3 9.0 1604. 11.6 56.6 0.0 .44 19.16
7 13.3 10.1 1422. 12.8 6§7.3 5.1 10.34 15.72
8 14.1 11.1 1266. 13.7 75.8 11.1 10.87 14.56
9 14.7 11.9 1160. 14.4 83.2 16.7 11.16  13.01
10 15,2  12.6 1083. 15.0 89.§ 21.7 11,13 11.33
11 15.6 13.2 1028. 15.5 95.0 26.0 10.99 9.68
12 15.9  13.7 986. 15.9 93.5 29.6 10.786 8.15
13 16.2 14.1 855 16.3 163.2  32.6 10.45 6.79
14 16.4 14 .4 831. 16.5 106.3  35.2 10.11 5.61
15 16.6 14.8 912. 16.8 108.8 37.2 9.74 4.60
18 16.7 14.8 898. 17.0 110.9  38.9 9.36 3.75
17 16.8 15.0 886. 17.1 112.6  40.3 8.99 3.05
18 16.9  15.2 878. 17.2 113.9  41.4 8.63 2.47
19 16.9  15.3 870. 17.3 115.0 42.3 8.28 2.00
20 17.0 15.3 B65. 17.4 115.9  43.0 7.45 1.61

A : stand age(yrs) H: mean height of dominant trees(m)
D : mean diameter(cm) N : number of stems(/ha)

B : basal area(s?/ha) V: volume of stocking(m?/ha)

T V: volume of thinnings(a®/ha)

M I : aean annual increment of total volume(m?®/ha)

C I: current annual increment of total volume(m3/ha)

% These 1tems are common to the following tables



Growth Prediction Table for Acacia auriculiformis

Stands on Hedium Site

A H D N B v TV MI C1I
1 1.5
2 3.6 2.3 1000. 0.5 0.8 0.0 0.41 0.78
3 5.1 3.6 1148. 1.4 3.2 00 1.06 235
4 6.7 4.7 1280. 2.6 7.3 0.0 1.81 4 08
5 7.8 5.6 1397. 4.0 12 7 0.0 2.55 5.49
§ 8.7 6.3 1499. 5.5 18.1 0.0 3.19 6.39
7 8.4 6.9 1590. 6.9 25.9 00 3.70 6.7
8 8.9 7.4- 1870, 8.2 3j2.17 0.0 4.09 6 78
9 16.4 7.8 1741. 9.4 39.2 6.0 4.35 6.49
10 10.7 8.1 1803. 10.5 45.2 0.0 4.52 6.01
11 i1.0 8.3 18589, 11.5 50.6 ¢.8 4.60 5.44
12 11.2 8.6 1796. 11.8 52.9 1.1 4.50 3. 41
13 11.4 8.8 1739. 12.0 54.6 2.3 4.38 2.84
14 11.6 8.0 1695. 12.2 56.0 3.2 4.23 2.35
15 11.7 8.1 1661. 12.3 57.2 4.0 4.08 1.93
16 11.8 9.2 1634. 12.4 58.1 4.6 3.92 1.57
17 11.9 9.3 1614. 12.5 58.9 5.2 3.1 1.28
18 11.9 9.4 1597. 12.6 59.5 5.6 3.61 1.04
19 12.0 9.5 1585. 12.6 60.0 5.8 3.47 0.84
20 12.0 9.5 1574. 12.7 60.3 6.2 3.33 0.68

Growth Prediction Table for

Acacla auriculiforais Stands on Poor Site

A I3t D N B v TV MI CI
1 0.9
2 2.1 1.4 8499, 0.2 0.2 0.0 0.09 0.16
3 .1 2.1 1084. 0.5 0.5 0.0 0.21 0.45
4 3.9 2.1 1162. 6.8 1.4 6.0 0.34 0.75
5 4.5 3.2 1233. 1.2 2.3 0.0 0.47 0.97
6 5.1 3.7 1298. 1.6 3.5 0.0 0.58 1.11
7 5.5 4.0 1357. 2.0 4.6 0.0 0.66 1.16
8 5.8 4.3 1411. 2.4 5.8 8.0 0.72 1.15
8 6.0 4.5 1460. 2.1 6.9 0.0 0.76 1.08
16 8.3 4.1 1505 3.0 7.9 0.0 0.79 1.01
11 6.4 4.8 15486. 3.3 8.8 0.0 0.80 0.92
12 6.6 4.9 1584. 3.6 9.6 0.0 0.80 0 82
13 6.7 5.0 1618. 3.8 16.3 0.0 0.79 072
14 §.7 5.1 1650. 4.0 11.0 0.0 0.78 0.63
15 6.8 5.2 1678. 4.1 11.5 0.0 6.77 0.55
16 6.9 5.2 1704. 4.3 12.0 0.0 0.75 0 48
17 6.9 5.2 1728. 4.4 12.4 0.0 0.73 0 42
18 7.0 5.3 1750. 4.5 12.8 0.0 0.71 6 36
19 7.0 5.3 1770. 46 13.1 0.0 0.69 0 31
20 7.0 5.3 1788. 47 13.4 0.0 0.67 02
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Details ountries Indonesia India Nalaysis
Reference (3) (4) (4) (1) (2)
Locality Java Java Java West Bangal | Sabah
Altitude in m 0-600 0-200 0=-500 0-500 0-500
Rainfall in rom 2200-2700 | 2000 1000-1400 2000>
Soil good soil | good eoil | eroded red shallow | Red brown
lat. s0il | lateritic tropiocal
Data source - - - - -
Measurement 4 om 4 om 4 om 5 om (ob) 7.2 om {ubd)
specifiocation
3 2
MAI (m>/ha) 20.0 15-20 8-12 5.0 (152 | 16.8
(10-12) (10-12) (10~12)2/ (11-12) &/

mr (a1)V - 2/ 18.2 24;_2_/ 7.9 (4) - -

A2 14.0 (5 19.2 (5 - - -

Al 18.0 (6 - Z - -

Ad 20,7 (7 - 9.5 (7) 3.80 (7) -

A5 21.4 (8 15.0 (8) - - -

A6 21.3 (9 ~ - - -

A7 21.0 10; - - 1.98 210; -

A8 19.7 (12 - - 5,13 (12 -

A9 - 17.4 (13) [ 11.7 (13) - -
Net above ground
biomass produoti=~- - 26.4 - - -
vity in tons/ha {34 years)

Y

2/

Al, A2, A}, eto,, refer to age in years,
Flgures in brackets indicate age in years,

Remarks; No fertiliger has been used in achieving the growth in the above table, but
uee of fe i}izoru stimylates initial growth, which has been reflected in
Indonesia ( 3)and Indilm?ls‘.
Hi g4
(1) Banerjee, A.X,

(2)
(3)

(4)

¥ 4

1973 West Bengel, Indian Forester 9 .

Nicholson, D.I,.
1965 The Malayan Forester

Aoaoia asurioulifoyaige.

Saptromidjojo, J.8. Coamunjocation No. 84
1964

Wiersum, K,F, and Ramlan, A.
1982 Jave, Indonesia.

Y = A b F— % : Peadrey, D Growth and y1eld of plantation

the tropics., FAD 1883 SR Ve

Cultivation of poaocia auriouliformis on
Coumonwoalth Foreatry Review 31‘25.

Plantation of posoia auriculiformis (Benth) A, ounn. in

A note on poacia auriouliformis A, Ounn. ex Benth in Saubah.

species 1n
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Methodology
Varjous parameters used in the text Step I : The diameter measurements of a
are as under : year in permanent sample plot after
arranging in ascending order were grouped
Parameter Denoted 1n Unit into ten diameter classes and mean diameter
text by (d) of each group was determined In the
first stage a sigmoid relationship between
Age A year cumulative probability (p) (in the present
Dominant height H metre case .05, .15, .25,...... , 95) and mean dia-
Basal area/ha . meters was developed for each measurement
before thinning BA n.*/ha of all the sample plots (1.e. 53 observations)
Basal area ratio BABANG . by the following simple regression :
Height ratio H/Hde -
Minimum diameter d; cm ¢ = d-d
a + bd
Step I. Points for two graphs between (1) where ¢ = Logy, [200 p/Logy (100-10p}]
d;, corresponds to p; = 05 and ‘a’ and ‘b’

age and domnant height (2) dominant height

and basal arcafha were plotted. Free hand are the intercept and the slope d, is the first

value of diameter class vector (dy, da . dig)
corresponding to p; of cumulative proba-
bility or probability vector (pi, ps---Pr)-
The variation of d;, a and b was studied
with reference to various 1ndependent
variables like dominant height, age of the

curves were then drawn to cover the maxi-
mum observed values ( BAMax & HMax ).
Suitable functions to fit points taken from
hand drawn curves were found. This
procedure yielded the following relation-

ships : crop, height ratio H/Hy, ~~and basal area
BAM —= 17.0065 (1-¢ —.19063H) 357643 ratio ‘q’ which is an index of competition.
ax )
_ _ -.41427 _ BA
Log, Hy, = 3.82797—3.18984A q = BA,.,

Common intercept model was used
to gencrate a family of site index curves and The choice finally rested on the

reference age of 30 years was taken.

Dominant height corresponds to the
height of a tree of dominant diameter, where
dominant diameter is mean diameter of 125
thickest trees/ha.



following extended model which takes into
account these variables and produce statisti-
cally significant effect on the behaviour
of the model.
(a) Logg di = 32473 log,, (H/H
+ 69172
R = 574

Max A)

T value for regression coefficient =
15.252. Varation in minimum class dia-
meter is explained poorly in view of what
has been stated earlier about basic data.

(b) (d-dy)/$¢ = .45806 d - 45942 d; +
O1313A (BA/BA, (.
(H/Hy,, ) + .55329
R = 994

T—value for regression coeflicients
are 183.779, 89.254 and 9 596 respectively.

Step III : At first instance logarithmic
relationship between tree height (h) and
diameter at breast height (d) was developed.
These height and diameters of representative
trees 1n sample plot are measured at the time
of each measurement to develop height/
diameter relationship.

Logm h =a' -+ b’ logw d

Variation in  “intercept a'” is
explained more than ‘“‘slope b’ ” by inde-
pendent variables and hence varjation in
intercept is retained in regression in gene-
rating family of height/diameter curves for
different site  qualities. The following
regression for intercept was obtained,

a' = .14406 (H/Hy;. )* Logi A +
82501 (H/H,. ) (BA/BA
—_ 2
00952 (BA/BA,,. V.

A + .00795A - .07782
R = .562

Max)

T ~ value for regression coefficient are
2 473, 5.474, 4.408 and 3.992 respectively.

Step IV : Heartwood volume (V) estimation
1s taken from tables published about Uttar
Pradesh— Chais working given on page 14 of
‘Growth and yield statistics of common
Indian timber species’ Vol. Il, publication of
F.RI & Colleges, Dehradun. These figures
are estimated fairly by the regression,

V = — .05430 + .16156 D*h
where D =: diameter in metres.

The yield tables for three site quality
classes have been calculated with the help
of regressions (Annexure 1) Two cons-
traints were imposed 1n generating tables.
These are that number of trees 1n lower
quality cannot be less than the number for
the same age 1n supertor quality and
secondly, that the preceeding age class
cannot have less trees than the succeeding
one,

In calculating thinning yields from
low (ordinary) thinnings the aistribution

has been assumed to follow the following
curves

pi* =, (lf_ 1) cerneennn (Vi)

Where pl* is ™" term of probability

of vector p* which relates to stem in the
stand that will be left after thinning.
] ® % ]
p = (P1, P3 --+ee+++=-Pn)

L is the ratio of the stocking after
thinning to the stocking before thinning.



Yield Table

Good Sites (Before thinning statistics upto Col. 7)

Age Dominant Mean dia- | Number Basal Total | Volume MAL
(yrs) meter by of area/ha | volume/ | thinned (m?)
basal area | trees/ha (m?) ha (m?) (m®)
Height | Diameter | method
(m) (cm) (cm)
10 13.5 23.0 17.1 557 12.78 9 65 0.31 0965
15 16.3 253 19.2 499 14.43 20 89 0.62 1.413
20 18.3 27.0 21.0 440 15.22 31.31 1.18 1612
25 19.9 285 22.6 390 15.66 40 09 1 60 1 688
30 21.1 297 24.1 349 15.94 47 53 193 1.708
35 22.1 30.8 255 315 16 13 53.85 2.12 1.700
40 230 31.8 26.9 287 16 26 59 38 2.35 1.679
45 238 326 28 2 262 16 36 64.01 2.25 1.647
50 245 334 29.4 242 16 44 68 48 238 1.617
55 25.1 340 306 224 16.50 72 40 2.44 1.584
60 256 346 318 208 16 55 7593 — 1552
Moderate sites
10 10.6 21.1 15.8 557 16 97 323 001 0.323
15 13.3 23§ 17.9 504 12.64 9.96 0.14 0 665
20 153 25.4 196 460 13.92 18.00 039 0.907
25 16 8 269 21.2 416 14.67 26 00 0.72 1 061
30 18.1 283 226 376 15.15 33.34 1.07 1.153
35 19.2 294 24.0 341 15.49 39.64 127 1.199
40 20.1 305 253 312 15.72 45.47 1.54 1.227
45 209 314 26.6 286 15.90 50 52 1.65 1.237
50 216 322 278 264 16 04 5512 1.82 1.238
55 22.3 329 29.0 244 16 15 5915 1.84 1.232
60 22.8 33.5 30.1 227 16.24 62.97 —_ 1.224
Poor sites
10 80 188 14.6 557 9.33 057 0.14 0.057
15 104 215 16 5 504 10 78 357 028 0.247
20 123 23.5 18 2 460 1193 822 011 0.432
25 138 25.1 19.7 429 13 04 13.94 021 0.579
30 15.1 265 21.1 396 13 83 19 89 0.39 0 688
35 162 27.7 224 365 14 38 25.76 064 0.768
40 171 288 23.6 336 1479 3130 0.79 0.827
45 179 298 248 311 1510 36 34 099 0.864
50 187 307 26 0 238 1534 40 96 1.11 0.890
55 19.3 315 27.1 268 15.53 45.29 1.25 0908
60 19.9 322 282 250 15 69 49 25 — 0.919

H 82

S.P. Singh and R.C. Jain (1987). Yield of Heartwood in Acacia catechu (khair)
for use in Hatha Manufacture. Indian Fon, 113 : 404-408.
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10 | 12 57 |11 52~13 611 8 71| 8.25~ 9 16/ B8 36 !7 95~ 8.82| 3489 | 3549~3444 { 18 01 117 20~18.82, 82.55] 75,564~ 89,841, 13.368 4 328
12 | 14.25 (13 09~15 40[ 10.07 [ 9 56~10 57| 9 6119 15~10.13] 2737 | 2791~2696 | 20.16 '19 26~21.06' 110 922101 066~120 782 14.186 : 4 817

14 || 15.71 [14 46~16.96) 11 42 |10.84~12 00! 10.77 {10.26~11.35 2149 | 2198~2112 | 21 92 I20 99--22 85 139 735\127 512~151 963| 14.407 | 5.276

16 | 17.16 [15.82~18 49| 12 65 [12.01~13.29 11 85 i11 29~12.49] 1701 | 1746~1667 | 23 26 l22 20~24 32, 168 282/153,925~182 644 14,274 | 5 682
18 | 18.39 [16.96~19 81| 13,83 |13.14~14.52] 12 84 {12.23~13.53] 1359 | 1401~1327 | 24.41 23 28~-25 54, 196 097179 832--212 269 13.908 | 6 025

20 || 19.50 18 00~21.00[ 14.95 [14 20~15.70 13.75 {13.10~14 50 1100 | 1140~1070 | 25.40 |24 .20~26 60 223 498:205 .499~241. 504‘ 13.701 | 6.325

Hufusg I
Bl oo o n % - 4 :
WK BB N # CEA AR 74 x ®

" {em) (m) A & K (m?) o (m?)

—
el wlm wfa e ow e sle o wF e ow s oala ow (e e w Rl Rl
4 4.56 | 3.89~~ 5,19} 3.32 | 3.11~ 3 54| 3.49 3 25~ 3 71| 5859 | 6134~-5695 569 | 5.20~ 6 17] 13. 4461 12,955~ 13. 922 3.362 i 3.362
6 6 5515,75~ 7. 36’ 4 80| 4.51~ 5.09] 4.81} 4,50~ 5.11} 5309 | 5547-~-5165 | 10.03 | 9.41~10 64, 26.458 24 247~ 28 609 6.507 4 410
8 826(733~9.20] 618|582~ 6.54 608 |5 7L~ 6 45 4628 | 4843~4498 | 13 36 112 64~14 08| 43 259‘ 38 559~ 47 831i 8.401 | 5 408

10 9.77 1 8 72~10 82! 747 ;1 7.05~ 7,89 727683~ 7 70! 3728 | 3911~3610 | 15 84 15.03~16 66, 62.816' 55.428~ 70 002 9.779 | 6.282

12} 11.18 [10 03~12 33) 8 69 | 8 22~ 9 16| 8.37 | 7 88~ 8 87| 2947 | 3116~2845 | 17.76 16 86~18.66] 84 228 74 236~ 93 947 10.707 | 7.015

14 [ 12 39 {11 14~13 63| 9.84 | 9 30~10 38) 9.40 | 8 85~ 9 94l 2341 | 2495~-2248 | 19 25 118 27~20 33' 106 631, 94,239~118 685, 11 202 7 617

16 1 13.59 |12 25~14 93] 10 91 |10 32~11 501 10.34 | 9 74~10 94| 1878 | 2021~-1792 | 20 43 119 37~21 49' 129 397114 842~143 556 11 383  8.088

18 | 14 60 {13 17~16.02{ 11 94 {11 28~12 58] 11 21 |10 55—~11 85 1624 | 1667~1444 | 21 44 20 26~-22 52 152 044135,554~168.084) 11.324 } 8.447

20 | 15 50 |14 00~17 00| 12 90 {12 20~13 60! 12 00 lll 30~12 70} 1265 | 1380-~-1180 | 22 20 21 00~23 40I 174 750156 £02~192 €00 11.353 | 8.738

__ Hyfirgg; 1
¥ o & = 5]
WoR f M Mmoo A P B A | W ~ 2 =

¥ (em) (m) (m?) _ _ (m") .
- " . - ™~ 3 " ' A N h )
dold ml e e ool w o m e gk owldele owm{syla o w e ] w Wk | Redl
41 281]216~ 3.46] 270 ; 2,46~ 295 290 266~ 3 09 6980 | 7759~6398 4.39 3 9L~ 4 88 12 149 11 638~ 12 646 3 038 | 3.689
6 4.40 | 3.59~ 5.21f 3.95 | 364~ 430, 402 l 3 71—~ 4.28/ 6282 | 6958~5776 8 40 7.79~ 8 01, 20.611' 18,309~ 22 853 4 231 5,394
8 577]484~6711 513,475~ 557 512 ! 4 75~ 5 44] 5506 | 6117~-5050 | 11.50 10 73~12 16 30. BJO 25 936~ 35 596, 5.110 | 6 977
10 698|593~802] 623/578~675 613 ‘ 5.72~ 6.52| 4493 | 5028--4092 | 13 68 |12 87~14.49 43 281! 35,680~ 50 772, 6.226 ! 8,265
12 8.11 ) 6.96~ 9 26} 7 31 l 6 80~ 7.88! 7.1l | 6.62~ 7 53 3637 | 4118~3278 | 15.36 |14 46~16.26 57.805: 47,401~ 67.937| 7 262 9.244
“ 14 9 06| 7.81~10 30| 8267 68~ 8 91 7.99 | 7.44~ 8 46] 2071 | 3409~2643 | 16 63 15 64~17.6L: 73.864 60,961~ 86 428! 8.030 7 9.981

16| 10,03 8.69~11 36} 917 : 8 53~ 9.89] 8.80 1 8,19~ 9 31| 2460 | 2865~2158 | 17 61 |i6 54~18. 66' 90. 909 75.754~105 667, 8.523 { 10,518

18 | 10.81| 9 38~12 23] 10 03 { 9 34~10.82) 9 53 | 8 87~10 08| 2067 | 2445~1785 | 18 38 ,17 24~19 511 108,430, 91,269~125 1£9, 8 765 | 10.895

20 1 11.50 {10.00~13 00 10 85 110.10~11 70 10 20 f 9 50~10.80] 1765 | 2120~1500 | 19 0o 7 80~20.20 126.498 107 498~115 000 9 030 | i 11,175

- L 25 % it
BUEZ T E (1968). B APEBEEEKRINERRMER. BEEILHHEX
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T. Acacia decurrens Villd
(axASIA)
Data.
ol Jumlah petak Jumlah Tinggk dari Ksadaan la-
Lolca coba/ ukur | pemerikeaan muka laut | pangan/tanah
Bandung Utara 59 148 600 8/d 2100 | Rata dan agak
miring
Kedu 7 7 § 600 a/d 2100 | Agak rata/
Pekalongan 10 10 agak miring
Jumlah: 17 17 l
Malang Utara 39 103 Agak rata/
Pasuruan 2 2 600 s/d 2100 agak miring
Brantas Timur 30 68 )
Jumlah: i 173
Jumlah semua: 147 338
BE-N¥ICBTIER K RAaé
Tegakan
, Jumiah Ria Riap
Umur  [Pemingga| TLOGAKNAN TLTAP ( MINSIAN) (T.T ) Peni_ii_;?:rg‘?: E')r P Volume rata-?ata tahunan| Umur
Cage ) | (uppe RS tahunan |berjalan
ge T- e
height) Jumldah Rata-ratalRata-ratal Bidang |\ kayu % hayu [\kt kumu-| (Mean (Current ( dge)
pohon/ha tinggl diameterjdasat/ha| tebal/ha frebal/ha {latap/hy [ (Total f gnpuayy 1o oy
Numb o (Average | (Average (hasal| (Thick- } (Thick- (Stw /0 volume)
(Tahun/ (humber height) {diameter)jarca/ha ¥ wood/ha | wood/ha (Vol.T.T.f incre- | aincre. (Tahun/
Y of +Z£T P.)| ment) ment)
ear) trees/ha) 2 Year)
L (m) ) (m) (cm) (m") (m3) (m3) | (n3) |(m3/ha) | (m3/ha) |(m3/ha)
Agcacia decurrens willa \AKEfLA )
BORITA I (SITE CLASS I)
T T —
2 51 1830 |, 49,2 l 4,9 4,3 2,7 1 - - 1,0 0,5 - 2
3 9,0 1110 | 35,9 Y 1,4 4,8 10 0,5 0,5 10,5 2,5 9,5 3
4 12,0 825 | 31,2 | 10,6 9,6 6,0 21 6,0 6,5 21,5 6,9 11,0 4
5 14,3 670 | 29,0 . 12,8 11,5 6,9 ) 13,0 19,5 50,5 10,1 23,0 5
6 16,0 575 | 28,0 ' 14,5 13,0 7.6 4 18,0 31,5 78,5 13,1 28,0 6
7T 17,2 520 27,4 15,8 14,1 8,t 49 22,0 59,5 108,5 15,5 30,0 ki
8 18,1 480 27,1 16,7 15,2 8,7 56 23,0 82,5 138,5 17,3 30,0 8
9 18,7 450 27,1 17,4 16,0 9,1 61 23,0 105,5 166,5 18,5 28,0 9
10 19,2 430 27,0 17,8 16,8 9,5 5 22,5 128,0 193,0 19,3 26,5 10
11 19,5 415 27,1 18,1 17,3 9,8 68 22,0 150,0 218,8 19,8 25,0 1"
12 19,8 400 26,8 | 18,2 17,6 10,0 7 22,0 172,0 243,0 20,2 25,0 12




BORITA II (SITE Class II)

T T T
2 6,9 1400 41,6 1 56 . 5,9 3,8 4 O R 4,0 2,0 -
3 10,9 920 ‘ 32,5 9,5 ' 88 5,6 16 3,0 3,0 19,0 6,3 15,0
4 14,0 650 | 29,3 | 12,6 | 11,2 6,8 0 (12,5 | 15,5 45,5 11,4 25,5
5 16,4 555 27,8 | 15,0 13,4 7,8 43 20,0 | 35,5 78,5 15,7 33,0
6 18,2 475 27,1 | 16,8 ' 15,2 8,7 56 23,0 | 54,5 114,5 19,1 26,0
7 19,4 420 27,1 18,0 17,2 9,7 67 22,5 : 81,0 148,0 21,1 33,5
e 20,4 30 27,0 18,9 | 18,7 | 10,5 6 |21.5 102,5 | 171855 | 22,3 30,5
9 21,0 360, 27,0 19,5 19,7 11,0 83 20,5 123,0 206,0 22,9 21,5
10 21,5 340 27,1 20,0 | 20,7 11,4 87 20,0 143,0 230,0 23,0 24,0 10
1 21,8 330 l 27,2 20,3 I 21,3 11,8 90 19,0 162,0 252,0 22,9 22,0 11
12 22,0 325 27,1 | 20,5 21,6 11,9 93 19,0 181,0 274,0 22,8 22,0 12

BOYITA III (SITE CLASS IIT)
2 8,8 195 | 35,3 6,8 ¢ Tt 1 4,7 9 1,0 1,0 10,0 5,0 - 2
3 12,8 770 30,2 11,5 10,3 6,4 24 13,0 14,0 38,0 12,7 28,0 3
4 16,0 570 28,1 14,6 13,0 ., 1,6 ' 4 18,0 32,0 73,0 18,2 35,0 4
5 18,4 460 27,3 17,0 15,7 8,9 58 23,0 55,0 113,0 22,6 40,0 5
6 20,2 390 26,9 18,7 18,4 |, 10,3 74 22,0 77,0 151,0 25,2 38,0 3
7 21,6 340 27,0 20,1 20,8 | 11,5 88 18,5 95,5 183,5 26,2 32,5 7
8 22,6 310 27,0 21,0 22,6 | 12,4 | 99 17,5 113,0 212,¢ | 26,5 28,5 8
9 23,3 280 27,6 21,7 24,5 . 13,2 107 16,0 | 129,0 239,7| 26,6 21,7 9
1o 23,7 270 27,6 22,2 25,3 13,6 . 112 15,5 ' 144,5 256,5 25,6 16,8 10
" 23,9 260 27,9 22,4 26,1 13,9 . 116 15,0 159,5 275,5 25,0 19,0 11
12 24,2 255 27,8 22,6 26,4 | 14,0 | 117 14,5 1 174,0 291,0 24,2 15,5 12

BONITA 1V (SITE CLASS Iv)

) e

2 10,5 955 33,1 93 ! 86 . 55 , IS 3,0 3,0 18,0 9,0 - 2
3 14,7 650 28,6 13,2 11,7 7,0 1 33 15,0 18,0 51,0 1 17,0 33,0 3
4 17,9 480 27,4 16,4 15,9 ;8,6 54 23,0 41,0 95,0 23,1 44,0 4
5 20,4 380 27,0 18,8 18,7 10,5 16 22,0 63,0 139,0 27,8 44,0 5
6 22,2 320 27,1 20,7 21,9 12,4+ 94 18,5 81,5 175,5 29,2 36,5 é
7 23,6 215 27,4 22,1 25,0 | 135 : 110 15,5 97,0 207,0 29,6 31,5 7
8 24,7 240 28,1 23,1 21,7 { 14,5 123 13,5 110,5 233,5 29,2 26,5 8
9 25,4 220 28,5 23,8 29,7 1 15,3 131 12,5 123,0 254,0 28,2 20,5 9
10 25,9 210 28,2 24,3 30,8 15,7 138 11,5 134,5 272,5 27,2 18,5 10
1 26,2 200 29,0 24,6 32,0 16,1 142 11,0 | 145,5 287,5 26,1 15,0 11
12 26,4 195 29,2 24,8 32,6 16,3 144 10,5 | 156,0 300,0 25,0 12,5 12

BONITA Vv (SITE CLASS ¥)

i i

2 12,3 805 30,8 10,8 9,9 §,2 24 6,5 6,5 30,5 15,2 - 2
3 16,5 545 27,9 15,0 13,9 7,8 44 20,5 27,0 71,0 | 23,7 40,5 3
4 19,5 400 27,1 18,2 17,8 10,0 72 23,0 50,0 122,0 | 0,8 51,0 4
5 22,4 315 27,0 20,9 22,2 12,2 97 18,0 68,0 16%,0 | 33,0 43,0 5
6 24,2 255 27,8, 22,8 26,5 14,1 119 14,5 82,8 201,5 | 33,6 36,5 ]
7 25,8 215 28,4 24,2 30,4 15,6 137 12,0 94,5 23,5 | 33,1 30,0 7
8 26,9 185 29,4 25,3 34,0 16,8 150 10,0 104,% 2%4,% | 31,8 23,0 s
9 21,6 160 30,8 26,1 37,3 17,3 160 9,0 113,5 27,5 | 30,4 19,0 9
10 28,2 150 3,1 26,6 39,1 18,0 165 9,0 122,5 287,5 | 28,8 14,0 10
1 28,4 140 32,0 26,8 40,8 18,3 169 1,5 130,0 299,0 | 27,2 11,5 1"
12 28,6 140 31,7 21,0 41,0 18,5 17 7,0 137,0 308,0 | 25,7 9,0 12
HH B

Suharlan, A., Sumerna, K, and Sudiono, Y. (1975) VYield table of ten

industrial wood specoes. Lembaga Penelitian Hutan.
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1. RC&HIC

TNFADHE, [E TIERY Acacia mangium OFEEREKICOWTEHI T
I FDBEEAHE L (K25 IH No. 68, 1983; #r No 3, 1985), 4laliy, €03
Aiho 5 5, Bt. Kukub (#iik 100 m @ FBHh, @R EHEMPIH) & Bt Perum-
pong (MBtk 20~30m O iy, T|EHEAMM) OREKEEL &4 OLBEH L
BLTHEL, £/, A mangium OEREL, BAAHEOFEL SVWTH{LT S
p, ST EBHELRL,

3. THERH

Bt Kukub & Bt Perumpong @ £#ic> W\ T, il (X% # No. 3,

1985) T HLKMEL TWEH, {LFMIHEIC DLW TIRELELL Y,

Bt Kukub {3/M@k#3 100 m O/hEmWEolHET, BRBOKTE 20cm & &4
C LHRFEOWHETENAHTRS, TIBTILEEHDTEL, #S 10ecm 0L AE
TREALWOLUUTTH S, Bt Kukub (& Case A (K-5) L&Fhsb,

Bt. Perumpong ® B3, dEfk 20~30m OETdH - T, Lo EBEOHEME,
Tbhi-EWdrd s, HIEXRmMGEIMLEB VI, 30em < SUHhSEKSH L 60
cm P SHOFEL Y (COHEE TRORDPHELET Z) 85cm 0EIAMSIKED
Wt OB tEE LY, WS 23~2 & LR 5, Bt Perumpong (3 Case B
(-5) icaxhsd,

Mk -NECBHTZE, K, Kud

6. TERHKICLIHROEN

ESEE D& ICIE, Bt. Kukub, Bt Perumpong ® 2HiSicBWT, - X
DLAZERED SR VLS, HEOBEILBWTRRE-ZY LA-ELED LN, T
NUSHERO M FTEE L PAR Y 2 THOINKE « R - REOZRIES b0 LH#AIS
hz, (M1, 2 3 4

7. A. mangium OREREWLDOLEESEM

Bl-5& -6 i3 E-1 OME LEBERE 7 5 7 IV D TH 5, W-6 ORISR
EDv 3577k, THRHEIKIVEEONS v+ M KEVWDT, Case A & Case B
120313720 Case A OIHNIERE OPEMEIH S 2 W ZIREKBRHIT, TIEHUIEEA{LE
FUCEBEICBREI N TORWI L2 8KT 5, Case B O, 8 OBEAABRM H
20, BEOKKM T, TESYEAMLFEACERICHIBEEIN TV LI EEEKY
ZaP

K-52R2% &, fEKEE 1~6 FEETRREERL, T~8ETHREREIIMD,
IFETERRILAS, b5, A mangium OHEERER, 6 E4RIRE T



ThHbHBETRRD, 7NVFADBE, SHEEDITAREREAE L TCHSBE, Case A T
346 m®/ha, Case B T 214m®/ha 2L t, #EE&% 1948 m, 1451 m, F
rMEmARIEE% 18 8cm, 18 Tcm Th ot H>T A mangium &5 v 7H

M, 2 0IHERMMELTHEMT 2801, 6 £EEBR—FEL LAV, K6
RHEEREEER, BERERETHEFICEIEZNASYyFREL{RV, LhL,
iR & (abk, 5 AR E TOBERBREARE, LEREHMT 301N H 5,
A mangum &, 74 —-v A5 v P NILER, T T 2L -F =7 T
N, A /P FYTOALYT VY y YICKREDNMT B0 T T TRERADKIEE 25
~30m, BARXE 60cm (K:ET S, 198649 HTH), 74 —25 2 +bD Kennedy
#t <, Meunga Logging Area O HLAKT, &iE 40m LIL (HRD, WEEX 53
cm (k@A) © A mangium %R 1, 12, ZOf L DPNBWT, BE 20 4,
S 40m, AR 40cm, 4dem DHDOLRI, LALH 27024 TH, K

—ROFAMK ARV TS, —ROIEKUE SR ED S, WS 25 m RIS RET
Bruhsdlsh s, B, BREER HaREEEECBRICH D LRELS
N30T 40cm BiEPRATREVA LEMI NS, EBE 74X 1D Case AL
FHMT L 5FEET, BE 20 m RO KL END, WEOEIBEBLSL
b L T die-back OE#LHEDTWE, =430 Ulu Kukut Okt 17E6 H
Hobdb 1984 5 10 AHIEIRY¥ L 7oy, —&iBE die-back %&£ L TV,

25 47'”/#‘4
o /4L ER
24 o /A,
a L ¢

i) 2

e e K

/ 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
1# # ()

E-5 A mangium OWERE



H 88

gg a7 FA
37 oW 3L gL -
36 & 4/ ULER T

‘) .

35 D—IL; (3]

My 26

« ° LIPSt RESUIE: A4

10 °
o .
7
6
5
4
31 /¢ ©
27
l ¢

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
11 & (F)
X-6 A mangium DEARE

8. ¥

D A mangum 2 1tBEHORE 3 2 CRBRBEL 2R, PAKE
WKOWTREEERZRA SN L - oh, HREECOVWTEMRDDELB NI,
# /7D Forest Research Centre THEB AN/ bDOEF A » 1. ABREHA D%
DNYERIL, 20% Bk TH - 1o, fthix 50% Rk TdH - 1o

2) HEFILABEDER, A—2 V53U THEESNCBY BREKBEEEL D
OIBALT, THlEIBVTIE, -2+ 3 ) TEOHPLENTOLE S, SHSFTO
ER, AERERED S -1,

3) A mangum EETOEEMTHE4—Z 15 Y 7IEKBVTE, #E 40
m, MWEERE Ocm IKETBEDLFHOLNES, ¢, TARAITBVTE, #
%= 25 m Hitk, ERE 40cm Ay, —BRORKROMACRLVM LHEMEN S,

4) A manguum 23N TH, Fo FFR—rHICHHT 284, TihotER
ERAICELFTICE, S~TEEA» 1 >OHL LN SE (K5, 6)

BAEMAE No 12 (1988), BIMHEaIaVvIASI VY IYHE

__80_.
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TABLE 4

SITE I
MEAM
AGE D
1 5.26
2 ?.87
3 13.21
4 16.67
5 18.70
-} 21.14
7 23.41
=] 25.49
9 27 .40
10 29 14
11 30.70
12 32.09
13 33.39
14 34.42
15 35.38
TABLE S
SITE 11
MEAM
AGE D
1 1.03
2 7.26
3 7.95
4 12.37
S5 14.60
6 16.65
7 18.53
=] 20.249
q 21.78
1@ 23.18
11 24.42
12 25.52
13 26,50
14 27.35
15 28 @9
TABLE &
SITE I1I1
MEAN
AGE D
1 2.65
2 4.68
3 5.96
4 7.10
E 11.06
6 12.85
7 14.44
8 15.88
9 17.18
10 18.34
11 19.36
12 20.26
13 21.06
14 21.74
15 22.34
i B4

B JEHEC1991). J 1 C A9 A 85k 54 B 58 00 i 3

X

5,43
10.65
14.10
16.76
18.95
20.78
22.33
23 65
24.76
25.71
26.51
27.19
27.78
28 26
28,68

1.7
7.71
12.74
13.28
15.43
17.25
18,81
20.12
21.23
22 18
22.99
23.67
24.25
24.73
25.15

2.71
5.77
7.37
9.79

11.92

13,75

15.28

16.59

17.70

18,66

19.46

20.14

20 72

21 20

21,62

1100
1000
ar7e
736
644
574
524
485
454
429
41@
393
380
369
360

1100
1010
240
880
770
693
635
592
557
530
S@8
490
176
464
454

1100
1950
1010
80
?64
854
777
719
675
641
613
591
573
558
546

MEMEE. BB HHEEA.

6,98
38.73
76.08

187.55
138.91
169.60
199,16
z227.¢9
Z93.24
277.13
z78.°<

518,52
S336.53
351.52
3653.16

3.22
16.27
37.25
63.81
87.25

118.96
134.27
156.53
177 38
196.86
214,54
230. 46
244.85
257 .41
268.56

1.01

4,73
14,43
30.13
51.25
68.61
85.47
181.94
117 .40
131.88
145.02
156.85
167 .94
176.86
185.13

__81__

#a~il

#2607y b &DER

HA

2.39

7.66
12.05
14.94
17.64
20.17
22.55
24.76
26.690
28.67
30.36
31.87
33.23
34.41
35.46

HA

1.40
4.18
7.32
190.59
12.90
15.09
17.14
19.04
20 79
22.39
23.83
25.12
26.27
27.28
28.16

HA

2.60
1.80
3.84
6.37
.26
11.08
12.73
14.27
15.66
16.93
18.07
19.@7
19.97
20.75
21.A43

Vecaa Vmaa PV
6.98
31.76 19.37 81.99
37.35 25,36 49,09
31,47 26.89 29.26
31.36 27.78 22.57
30,69 28,27 18.10
29.56 28,45 14.84
27.93 28,39 12.30
25.95 28,12 10,25
24,11 27.71 8.70
z21.78 27.:18 7 29
19.56 26,54 6.14
17.65 25.86 5.25
i3.37 25.413 4,37
13.64 24,34 3.73
Veaa Vmai PV
3.22
13.05 8.14 80.19
2@.98 12.42 56,31
26.56. 15.95 q1.62
23.44 17,45 26.856
23.71 18.49 21.37
23.30 19.18 17.3%
22.27 19.57 14,22
20.85 19.71 11.75
19.48  T19.69 %.90
17 .67 19.50 8 24
15.92 19.20 6,21
14,40 18.83 S5.88
12.54 18.39 4,88
11,15 17.90 4.15
Vcai Vmai Py
1.01
3.72 2.37 78.66
.67 4,80 67.14
15.72 7.53 52.%7
_21,13_ 19.25 41.22
17.36 11.44 25.30
16.B6 12.21 19.72
16.47 12.74 16.195
15.47 13.04 13.17
14.48 d3.19.- 10.98
13.14 13.18 ?.06
11.83 13.@7 7.%4
10,69 12,89 6.38
?.32 12,63 5,27
8.27 12,34 4,17
SREESHEHE
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Study area and Data colliection

This study was undertaken in 5, 7, 11, 13 and 17 years old plantations
raised on road sides in Kurukshatra, Hissar and Sonipat Forest Division. The
details of these plantations are given 1n Table 1,

The field data was collected, using the stratified tree technique (Art §
Marks, 1971) of harvesting of sample trees. One temporary study plot, measuring 0.
03 ha to 0,06 ha was laid out in each plantation, The D.B.H. of all the standing
trees within the plot was recorded. The entire diameter range was divided 1nto
three diameter clases and designated as A, B and € for simplicity of reference.
Three sample trees, one from each diameter class (close to the mean d.b.h. of
that class) were harvested in each plantation, to obtain the above ground biomass,
except in 11 and 17 yeats old plantations, where one mean tree was sampled, as
there was not much variation in the diameter range. Fresh weight of all the tree
components was taken in the field immediately after felling of sample trees.
Representative samples of all the tree components were collected.
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Table 1

Details of plantations
Species—Acacia nilotica

Age (Years) 5 7 11 13 17
Arca of sample 006 0.05 0.05 003 003
plot (ha)

No. of trees on the
sample plot

Class A 38 10 —— 10 —
Class B 31 16 23 16 24
Class C 20 11 — 11 —_
Total 89 37 23 37 24
No of tree/ha
Class A 633 200 — 200 —
Class B 517 320 460 . 320 300
Class C 333 220 — 220 -
Total 1483 740 460 740 800
Mean diameter of 76 13.4 16.9 14.4 26.04
the crop (cm)
Class A 43 85 — 9.4 —
(3—6) (6—10) (7—11)
Class B 8.4 13.4 169 14.4 26 04
(7—10) (11—15) (14—20)  (12—16) (22—28)
Class C 12.6 173 — 189 —
(11—14) (16—20) (17—22)
Mean height of 86 8.6 122 12.65 150
the crop (m)
Class A 73 7.9 — 865 —_
Class B 86 8.6 12.2 12 65 15.0
Class C 10.0 9.5 —_— 13.10 —

Note :—Figure 1n brackets indicate the range of D.B.H. of each class.

i 2

Tandon, V.N., M.C. Pande, Lajpat Rai and H.S. Rawat (1988). Biomass Pro-
duction and its Distribution by Acacia nilotica Plantations at Five
Different Ages in Haryana. Indian For, 114 : 770-776.
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Looality: southern and northern Doab of Uttar Pradesh and Udaipur in

Rajasthan
Data source: permanent, sample plotn
Size of plotet not indicatad
Number of plots: 11

Measurement 5 om diameter over bark., Tree model has been developed to
speoification: simulate growth and yield babed on 26 observations on the
sample plot,

-RECRTEIR B AL

Yicld table

Jite
ans claas I 11 III
(years) No. of MAT No. of gAI No, of MAI

stems/ha (m3/ha) stems/ha (m”/ha) stems/ha (m3/ha)
5 1196 7.3 1473 4.17 1 487 1,84
10 691 V.56 a72 5.96 1 059 2.99
15 514 9.36 660 5.90 655 3,05
20 417 8,87 541 5.58 726 2.90
{ 25 354 8.47 462 524 634 2.71

Site class is based on dominant heipsht which corresponds to tho height of a tree of

dominant diameter, where dominant diamocter is mean diameter of 125 thickest trce/ha,

whereg A -

g
(1)

(2)

5+3+.4 Sinsle tree volumo equations
INDIA (1)

Regression equations were based on more than 400 tree meas‘irements.

V - 0,00208 4+ 0.411926 D° H (r® « C.9685)
volume of Bingle tree over bark in m3
50 c¢cm diameter over bark

diameter at breast height in cm

total height in m.

measured up to

D =
H =

Sharma, R.P. and Jain General standard volume table for Babul (Acacia

1977  nilotica). Indian Forest Reoord (N.S.)
Singh, S.P. Growth studies of Acacia nilotica. Indian Forester
1982 vol. 108, Ho. 4.
¥4 Y =« 2 b F — % : Pandrey, D Growth and yi1eld of plantation specles 1n
he tropics, FAD 19838 B

t
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Suuar (3)
Regression equation

V « 0.07785184 + 0,00003866 p? ¥ (r2 = 0.9968)

Symbols have the same meaning as above. This equation has been derived from the
volume table data, based on measurement of 1 260 trees in eight different localities.
Percentages of the branch wood and Rtem wood of an average tree have also been worked out
and are as fnllows:

Stem wood (measured up to 24 cm diametor o.b.) = 61.9 %
Brenoh wood = 38.1%
Total volume of the wood in a single tree - 100 %

w5

(3) waheed Khan, K.A, Single tree growth statistios for Acacia nilotica.
1965 U,¥. Special Fund Forestry Research and Education Projeot Pamphlet
No. 60 Sudan.

¥4 2 + A P F— % ! Pandrey. D Growth and yreld of plantation species in

the tropies, F40 1983 iR
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IRDONESTY (6)

Looality: Bandung Uttars, Malang Uttara, Brantas Trimureti
Altitude; 1 000to 2 000 o

Rainfalli T700t0 3 000 um

Soily well—drained voloanio soil of high fertility
Data sourvce: teaporary sanple plote

Fumber of plote: 147

Bk - NEICETI R K Aaé

Provisional normal yield table
(total volume in m3 ob/ha)

Site olass I Site class II Site olasa IIIL Site class IV
Age in

yf“.., No. of MAI No. of MAI No. of MAI No. of MAI
etona/ha | (n3/ha) | etema/ha | (wd/ha) | steme/ha | (m3/ha) | steme/ha | (n3/ha)

2 805 1542 955 9.0 1195 5.0 1 400 2.0

3 545 23.7 650 17.0 770 12.7 920 6.3

4 400 30.5 480 23.7 570 18.2 650 11.4
5 315 33.0 380 27.8 460 22.6 555 15.7
6 255 33.6 320 29.2 390 25.2 475 19.1

7 215 3341 275 29.6 Mo 26,2 420 21.1

8 185 31.8 240 29.2 310 26.9 380 22.3

9 160 30.4 220 28,2 280 26.6 360 22.9
10 140 28.8 210 27.2 270 25.6 340 23.0
11 140 27.2 200 26.1 260 25.0 330 22.9
12 140 25.7 195 25.0 255 2442 325 22.8

Remarka; The orop is heavily thinned from the third year onward and MAI inoludes
thinning yield. )

Bark yleld at 8 years of age

(7.5 yoars in ocase of Braril)

untries India (3) Bragil (1) Kenyw (2) Indonesia (2)
Detailse
Xo. of t'reo per ha 620 1 666 1 500 275
Dry bark in kg/ha 14 330.0 15 525.0 7 500~12 500 7 337.5

yCommrted to dry bark from green bark using 42.5 peroent weight loss
in drynees. Brazil yield seems to be on higher side.

Average peroentage of green bark in the diameter range 6t 21.5 om is 13.65 per-
oent (1)0



Site index and diameter growth

(d) Rainfall

{e) Data source
(fj No. of plote
(g) Size of plots

{h) Site index equation

whores

A = stand age

Hm = mean height of
200 atome/ha

Ho = dominant height

(1) Diamoter growth
equation

wheret

D = mean dbh in om

N =« Ro, of etomn/ha

A = stand age

—

1050 ~ 1320 mm
permanent sample plots
20
500 m2

1
log SI = log Hm + 1.2325 x [? - _TJ

81 = eite index

D% = 477.6728 (log A) + 324.1794 x

x 1og N + 5.5844 (81) + 0.4249 (31)2 -
- 300.0517 (log A x log N/100) +

+ 6.6020 (log A x SI) -

- 14.2133 log 7%6 SI - 369.7141

Details Countries Kenya Braeil
(a) Reference (5) (4)

(b) Looality weetern plateau Rio Grande do Sul
(o) Altitude 2000 - 2800 m 0 ~ 100

1 500 am
temporery samplo plot
150

400 m°

A2

Ho = 5
bo + b1A + bEA

b = 0.09310
0.16690
- 0.03247

(r? « 0.91

Remark

Diameter growth equation can be applied

to A. mearnsii outside Kenva also

Diamster/total wood/green bark relation for single tree in Brazil (1)

Diameter olass in om

Total wood volume
u,b. per tree in m

3 | Green bark in kg/tree

6.0 - 9.5 0.0273
10.0 - 13.5 0.0685
14.0 = 17.5 0.1299
18.0 = 21.5 0.2457

12.05
18.14
25.86

9.03

Remarks: Calculation of total wood and green bark per tree is based on
30 trees of a 7.5 year old plantation, measured in each diameter

olass,



AT of dried bark over age ourve

FOR SITE CLASS II - INDIA (2)

1600

1000

MAL OF DRIED BARX PER ha IN Kg

T T T T 1 T
t 2 3 4 6 6 7

AGE IN YEARS

[-- I

The MAI for timber seeas to oulminate between 6 to 8 years (6) whereas MAI for
bark may oulminate earlier (3). But the rotation age followed in almost all the planta-
tions ranges betwean 8 to 10 years,whioh may be due to the tannin oontent in bark on
maturity, or relative market demand and price of these two produots. The MAI of wood
ranges between 2510 35 m3/ha whereas dried bark yleld ranges between 7 000to 14 000 kg/ha
at eight years of age, depending upon eite and density of plantations.

g
(1) Bemardo Rech et al. Faotors de oonversao para caloulo de volume de Acaoia
1980 meameil, Inastituto de Pesquisan e Estudos Florestais, Ciroular
Technioa No. 120. Nove.
(2) Sherry, S.P. The black wattle, Pietermasitrburg. University of
1971 Natal Press.
(3) Raghavan, M.S. Tentative yield table of Acacia mollimeima. Working

195464 Plan of Nilgiri. India.

(4) Sochneider, P.R., ot al. Site index for black wattle, Aoaoia meamsii de
1980 Wild. Brazil Florestal gqno.10 ¥o. 42.

(5) 8chonau, A.P.0. Effeot of site quality and initial stooking density
1975 on average diameter on blaok wattle plantation in Kenya. Forest
Soience, Vol. 21 Fo. 1.

{6) Indonesian Department of Agrioulture, Forest Regearch Institute.
1975 Yield table of ten industrial epeocies.

¥4 72 « 2 b+ F—= % 5 Pandrey, 10 Growth and yileld of plentation speciles 1In

the tropics, FAO 1983 i M
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Nursery

Ths seeds obtained from the Phillipines averaged 60 numbers per gremme in weight
and the germination started within 4 to 6 days, being complete within 16 to 30 days, the
sc.uil period varying somewhat with the sime of sowing Experiments indicate that sowing
«n April appears to be ths best. About 24 per cent germination was obtained both 1o the
case of dire>t sowing 1n beds as well as sowings 1n polypots. No pre-treatment for breaking
5ha dormancy of the saeeds was, hosever, carrted out 1a the North Bengs! experiments
whough 70 to 36 per cent germination has been reported from Hawaut with the aid of
m>3haateal asarification or treatment with suiphuric acid, The seediings obtained were
sutplanted at an age varying from 10 to 12 montha.

Site factors

In Hawaii, Albizia falcataria bas been found most suitable for rreas where the
ratnfall varter between 2000 mm—5000 mm (80" —200") and where the altitude 18 lees than
400 m (2000 ft) The most suitable soils have beea found to bs deep, moist but free-
drainiag, 'ncludiong free draining, clays Dry, sterile and sandy or compacted soils have
hasn fouad unsuttable for the spsores. Against these requirements, the site factors of the
sxperimental plantations of Albtzsa fulcataria raised in the Buxa Forest Division are given
m Table 2,

Table 2

Albszia falcataria : Site factors of experimental plantations

\ aur of Anpual
P-”‘:r:tgilou Looation ratonfall A't(ﬁ]'])de Sotl type
] {om)
1974 Silvicultural Garden, South 3800 120 Sendy loam
Rajabhatkbhawa Block,
Buxsa Foreat Division
1976 Poro Block, Buxa Forest 3800 95 Clayoy loam
Divsion,
1976 South Rajabhatkhawa B'ock. 3800 120 Sandy loam

Buxa Forest Division
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Table 3
Albizia feleataria © Growth duta of exparimental plantalione ,
Age at the M.A.L
. Year of hgme of Survival I?I.Ahtl, i M Atl MlA‘I' volume
Location creation |measure- |percentage e amete) vo‘utme per ha
ment (Yrs ) (m) (cms) |(m*/tree) (m?)
Silvicultural 1874 500 7 6%, 4.28 5173 0.0:8 16,72
Garden, South
Rajabhatkhawa
Block Buxa
Forest Division,
Poro B'ock, Buxa 1975 3.75 50.09, 3.06 344 0030 37 50
Forest Division,
South Rajabhat- 1976 3.60 347Y% 3.84 326 0032 27 76
khawa Block,
Buxa Forest
Division.
Table 4

Albizia faleataria . Figures for M A I, per ha on an assur ed 59, retention
at the end of 5 years (nitral Planting at 2 m X 2 m)

Age at the time

M.A § volume

. Year of M.A1 volume
Location creation of meacurement (m3)tree) per Sha
(years) ! (m®)
Sitvicultural Garden, 1974 500 083 1.0.00
South Rejabhatkhawa
Block, Buxa Forest
Division.
Poro Block, Buzxa 1975 3.76 0030 37 50
Forest Division.
South Rajabhatkhawa 1976 330 0 032 40 00
Block, Buxe Forest
Division
Table 5

Growth data of Albizva falcataria grown in other Countries along with some
other tropicul fust growing apecies tried sn North Bengal

456-

Early height | Rarly diameter Mal
Name of species Location arowth per growth per vo uu:]e
year (m) year (cros) ;‘)fnr;,) 8
Albizia falestarsa  Botish Solemcen 3.0 - 3.7 45 -55 7 - 14
I«land and Sabah
Albizia procera North B-ogal, 152 — —
Anthocephalus North Bangal, Cooch 18-30 1 - 1,40 9.8 -112
chinenasse Bibar Forest Division
Gmelina arborea  North Bergal, Buxa 1,94 1.94 —
Forest D.vision,
Lagerstreemia North Bergal, Buxa 122 121 —
apecioaa Forest Division,
tH st
Palit, S. (1980). Trials of A/bizia falcataria (L ) Fosberg and leucaena
Jeucocephala (Lam.) De Wit in North Bengal. Indian For., 106
465.

_90_
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8, Albizia falceta Backer
(JEUNGIING)
r935.
Lokasi Juamlah petak Jumlah Tinggl dari | Keadaan la-
ukur pegeriksaan muka laut pangan/ tanah
Jasinga 17 8s 50 a/4 160 | rate
Kedbun Rava Bogor 1 250
Jumlah: 1 168 ] 86
Pekal ongan 1 b} 400
Falang Utara 2 8 f 400 s/d 600
Kediri 126
edi 28 4) j
Jumlaht 31 137
Jumlah semua: 49 223
R -NECHATIE K AL
l Tegahun s
. jumlah Ria Riap
Uinur Pentnggi TEGAKAN TETAP ( MANSTAND) (T.T.) penj;::ng:n S'P') volume rnta-gata tahunan| Umur
(A " (Thinning tahunan |berjalan  Age )
er- Y e
ge ) he};}g,ht) Jumlah Rata-rata|Rata-ratal Bidang | V,kayu V.kayu [vkt kumt- (Mean (Current 5
pohon/ha tinggi diameter|dasar/ha| tebal/ha [tebal/ha (latip/ha (Tf;tal) annual) |gnpual
(Average | (Average | (Besal| (Thick- | (Thick- Wtw /hay volume . )
(::::;\/ (N“’:?" 5% height) [diameter)|arca/ha ) wood/ha | wood/Ha (YO:I'E‘TP'I.‘i 3":::; :\:::; (}':2:1)1/
trees/ha)
(m) o) (my (em (mz) (m3) (m3) (m3) (m3/ha) (m3/ha) | (m3/ha)
Albiz ia faloata Backer (Jeungiing)
BONITA 1 (SITE CLASS 1)
2 45 1240 67,8 2,4 5,3 2,7 5 - - 5 2,5 - 2
3 8,6 995 39,6 6,7 8,1 5,2 20 2 2 22 7,3 17,0 3
4 12,4 790 30,8 10,8 10,7 743 38 8 10 48 12,0 76,0 4
5 15,8 610 27,5 14,4 13,8 9,1 60 15 25 8% 17,0 31,0 5
6 19,3 465 25,8 17,8 16,9 10,4 82 24 49 131 21,8 46,0 3
17 22,1 360 25,6 20,8 19,9 11,2 102 36 as 187 26,7 56,0 7
8 24,3 280 26,4 23,2 23,1 11,7 19 46 131 250 31,2 63,0 8
9 26,0 230 27,2 25,0 25,8 12,0 132 50 181 313 34,8 63,0 9
10 27,3 190 28,6 26,6 28,7 12,3 144 53 234 378 37,8 65,0 10
1 28,4 170 29,0 27,8 30,9 12,8 152 54 288 440 40,0 62,0 1"
12 29,4 160 28,9 28,6 32,5 13,3 161 53, 341 502 41,8 62,0 12
BORITA II (SITE CLASS If)
2 1,2 V075 45,6 5,2 1,2 4,4 14 - - 14 1,0 - 2
3 12,2 800 31,1 10,4 10,6 740 38 2 7 45 15,0 31,0 3
4 16,4 595 2649 14,8 14,0 9,2 63 16 23 86 21,5 41,0 4
5 20,0 440 25,6 18,7 17,5 10,6 a7 28 51 138 27,6 52,0 5
3 23,0 330 25,7 22,0 20,9 11,4 109 40 91 200 33,3 62,0 [
1 25,5 240 26,7 24.5 24,17 12,0 128 50 141 269 38,4 69,0 17
8 27,1 200 >0 26,4 28,1 12,4 142 54 195 337 42,1 68,0 8
9 28,5 170 Y] 1,8 31,0 12,8 154 54 249 403 44,8 66,0 9
10 29,8 150 ey 29,0 33,6 13,3 164 53 302 466 46,6 63,0 10
11 30,7 140 24,6 30,40 3543 13,7 172 a1 353 525 47,7 59,0 11
12 A5 120 25,9 30,9 36,9 13,9 180 50 403 563 48,5 58,0 12




BONITA III (SITE CLASS 111)

2 10,0 95 35,5 8,2 9,1 6,0 26 4 4 30 15,0 - 2
3 15,4 645 27,5 14,1 13,2 8,8 57 14 18 75 25,0 45,0 3
4 20,4 425 25,5 | 19,3 17,9 10,7 %0 29 41 137 34,2 62,0 4
5 24,8 215 26,3 | 23,6 23,4 11,8 122 46 93 215 43,0 78,0 5
6 27,6 195 27,9 | 26,7 28,6 12,5 146 54 147 293 48,8 78,0 3
7 29,3 160 29,0 | 28,6 32,1 13,0 160 54 201 261 51,6 8,0 7
8 30,5 140 29,8 | 29,9 35,0 15,5 170 52 253 423 52,9 62,0 8
9 31,2 125 20,8 | 30,8 37,5 13,8 178 50 203 481 53,4 58,0 9
10 31,9 115 3,4 | 31,5 39,5 14,1 182 48 359 533 53,3 52,0 10
1 32,4 110 31,8 | 32,0 40,5 14,2 186 4 398 584 5351~ 51,0 1
12 32,9 110 31,3 | 32,4 41,1 14,6 192 45 43 615 52,9 51,0 12
BONITA IV (SITE OLASS 1V)
2 12,7 75 30,4 | 11,1 11,0 704 4 3 6 4 23,5 - 2
3 19,3 465 25,8 | 18,0 16,6 10,0 83 25 3 114 38,0 67,0 3
4 24,4 280 26,3 | 23,4 23,0 11,6 120 46 T7 197 49,2 83,0 3
5 28,1 180 28,5 | 27,5 30,1 12,8 150 54 131 281 56,2 84,0 5
6 30,6 135 30,2 | 30,0 35,8 13,6 172 52 183 355 59,2 74,0 6
7 32,2 120 30,5 | 31,6 39,1 14,4 186 Y 230 416 59,4 61,0 7
8 33,4 110 30,8 | 32,8 41,5 14,9 196 43 273 459 58,6 53,0 8
9 34,0 100 31,8 | 33,6 44,0 15,2 202 4 314 516 57,3 47,0 9
10 34,5 100 31,3 24,2 44,4 15,5 206 39 %3 559 55,9 43,0 10
1" 34,8 100 31,0 34,6 44,6 15,6 209 X 390 599 54,4 40,0 11
12 35,3 95 31,2 34,8 46,0 15,8 212 36 426 (37] 52,8 51,0 12
H Bl
Suharlan, A , Sumerna, K, and Sudiono, Y. (1975). Yield .table of ten

industrial wood specoes

Lembaga Penelitian Hutan.
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Locality:
Altitude;

Data sourves
Bumber of plotss

Keapurement
specification:

CIZT IV

Kediri, Jasinga, Malangd, etc.

50 - 600 m

temporary sample plota

49

not indicated

Published provisional normal yield table

(total vol, in mj/ha ob)

Bk -IREICEII R, B A&

Site class I Site class II Site class I1X Site class IV T
Age
(years)| yo. of ’3“-1 No. of %AI No. of EMI No. of MAT
stems/ha | (n”/ha) | stems/ha | (n”/ba) | stems/ha | (m”/ha) | stems/ha (m3/ha)
2 775 28.5 9315 1540 1 075 7.0 1 240 25
3 465 38.0 645 25.0 800 15,0 995 7.3
4 280 49.2 425 M.2 595 21.0 790 12.0
5 180 56.2 275 43.0 440 27.6 610 17.0
6 135 59.2 195 48.8 330 33.3 465 21.8
7 120 59.4 160 51.6 250 38.4 360 26.7
8 110 58.6 140 52.9 200 42.1 280 31.2
9 100 57.3 125 53.4 170 44 .8 230 34.8
10 100 55.9 115 53.3 150 46.6 190 37.8
1" 100 54.4 110 531 140 47.7 170 40.0
12 95 5245 110 52.9 130 48.5 160 41.8
H gt
(5) Indonesian Department of Agriculture Forest Research Institute.
1975 Yield tables for ten industrial species.
¥ 4 J £ A b F— % ! Paandrey, D Growth and yield of plantaetion specles 1In

the tropics, FAD 1983
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where:

where:

PHILIPPINES (3)

Locality: Nasapit
Other factors: not indicated
Data source: temporary sample plots
Site index equation based on a ten year reference age:
log H = 1.04550 + 0.41834 log A (% = 0.72)
H = mean total height in metres of at least five dominant

and co-dominant trees
A = stand age 1n years

Yield equations

log Y - ~ 2.34183 4 1.31168 log A + 2.0738 log S + 0.06460 log (AS)

20 2
(I‘ - O.66)
log Y. = - 1.53657 + 0.20085 log A + 1.46447 log S + 0.63247 log (AS)
(r? = 0.81)
Yo = uield in m3/ha for measurement up to 20 cm top dib.{for sawn timber)
Yo = yreld in mS/ha for measurement up to 10 cm top dib. (for pulpwood)
A = stand age
s = s8ite index

It has been assumed that stand densaty in a particular age site class 1s not highly

vannable and this assunption holds good in Y1O equation.

i 3R

(1) Chinte, F,0, Silvicultural study of the four pulpwood specises. The
197 Philippine Lumberman.

(3) Revilla Jr., R.Jo Yield predictions in the forest plantationms.
1974 Philippine Forest Research Society. Prooeedings of the Forest

Research Symposium on Industrial Forest Plantations, Manila.

¥4 J = 2+ F— % : Pandrey, 0 Growth and yvyield of plantation species 11

the

troptcs, FaQ 1983 7 ™
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Details ountries | Philippines Malaysia

Reference (1) (4) (2)

Looality Bislig, Su- Central lowland

rigao del Sur

Altitude - - 600 m 600 m

Rainfall - - 2000 - 2500 om

Soil - - poor sandy average

Data source TeS.Ps T.S.Pe T.S.Ps TeS.Pe

No. of plots 6 - 1 1

Size of plots - - 400 n? 700 p

Measurement

specification - 7.5 om (ob) | 7.5 om (ob)] 7.5 om (ob)

WAT (n/ha) Y, )
A1 39.0 22) 1344 (2.5 1.5 (2.6 1/ 5.5 2.5)1
A2 47.0 (2.6) [38.7 (4.5 5.5 (4.1 1544 (4.5)
A3 - 3706 5.8 8.0 601 1504 600

. (M 49.0 (17.5) 37.8 (6) 8.5 (1.0 1445 (7.0

yFignroa in brackets indicate age in years.
Al, A2, étc, indicate age in years.

i 52

(2) Mitochel, B,A,
1965

(4) Streets, R.J.
1962 Oxford.
9’ 4 ‘j z AR b 7—" - %

the tropics, FAOD

1983

: Pandrey, D.
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Growth and yreld of plantation specles

Poseibilities for forest plantations.

Exotic forest trees in Commonwealth,

Nalayan Forester.
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Looality: Forest Researoh Institute, Nigeria, Ibadan
Altitude: 200

Rainfalls 1 250 mn

Soil: fairly shallow, gravelly sandy loam
Stooking: 2 500 stems/ha

AR -DNECRTIER R A&

Yield (2)

Dry liatter Produotion (1)

Data source: not indioated
Stand ages 10 years

MAT = 13.5 mo/ha
(good eite)

WAL = 9.7 m3/ha
(poor site)

(original figure is in stacked
volume and conversion factor
0.6 has been used for solid

Data source: 38 trees

Meapurement: all trees inoluding
root Sbove 5 mm diameter and dried
at 60 C to oonstant weight.

Stand age: 10 years
Dry matter proguotion: 136 tons/ha

Remari: crop of sscond coppice
gro;r-fﬁ based on measurement of
38 trees

volune,)

Remaris: crop of the first
coppioe growth

Hi

(1) Ola~Adams, B,A. Dry matter production and nutrient oontent of a stand
1916 of ooppioced Cagsia siamea Lam. in Ibadan fuel plantation., The Figerian
Journal of Forestry.

(2) Ross, J.X. Some notes on the Boil of western region with speoial

1957 reference to plantation of exoiic trees. British Commonwealth
Forestry Conference Paper Higeria.

¥4 Y - A b F— % ! Pandrey, D Growth and vield of plentstion specles 1n

the tropics, Fa0 1883 m
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5. Dalbergia latifolia Roxb.

(SONOKELIRG)
Data,
Lokasi Jumlah petak Jumlah Tinggl dari Keadaan }la-~
coba/ukur pemeriksaan wuka laut pangan/tanah
Bagelen 2 100
Pati 1 45
Jumlah: 3 7
Fasuruan 2 10 400
Jember 4 6 50 a/d 500
Brantas Timur 6 15 400 8/d 5T5
Blitar ] 5 200
Mojakerto 1 1
Malang 9 18 700
Jumlah s 23 55
Jumlsh semuas 26 62
B -NEICRTIER, K, K&
Tegakan 1 Ri
Umur Peninggl TEGAKAN TETAP ( MAINSTAND ) (T.T.)|penjarangan (T P.) i\;,;u;: rn‘:ﬁgata tnh:ﬁun Umur
(Thinnings) tahunan |berjalan
{ Age ) | (Upper- ( Age )
height) Juminh Rata-rotofRata-rota) Bldang |V hayu V.kayu |vkt kumu- (Mean (Current
pohon/ha tinggl | diameter|dasar/ha) tebal/ha|tebal/ha [latip/ha (\"Ital annual) |annual
volume)
(Average | (Average | (Basal| (Thick- | (Thick- Qtw /ha) ) A
(Tahun/ (Number 5% height) |diameter)|area/ha ) wood/ha | wood/ha (V°‘}+T;,T incre Lncre (Tahun/
Year) ofh) +ZT.P.)| ment) ment) Year)
rees/na
(m) ¥ N) (m) {cm) (mz) ' (m3) (m3) (m3) |(m3/ha) (m3/ha) | (m3/ha)
Dalbergia lathifolia Roxb.{Sonokeling)
BONITA I (SIT: CLASS I)
5 6,1 2765 33,4 5,2 5,3 6,2 14 - - 14 )5 - 5
10 12,7 1185 24,6 11,8 1,7 12,8 61 13 13 14 7,4 1240 10
15 17,7 540 26,1 15,7 19,6 16,3 17 62 15 192 t2,3 3,0
20 21,3 365 26,4 20,4 25,7 19,0 172 67 142 314 14,7 24,4 Q
2 23,9 300 25,9 23,1 30,0 21,2 217 60 202 419 1n,% L0 G
10 25,8 260 25,8 25,0 33,4- |- 22,8 254 55 257 AL 17,0 18,4 3
35 27,2 230 26,0 26,2 36,4 24,0 260 47 304 Wma €7 14,4 )
40 28,1 210 26,4 27,2 38,8 24,9 300 43 347 6547 16,2 12,6 4(
45 28,7 200 26,5 28,0 40,2 25,4 316 N 388 C4 19,6 11,4 4
50 29,3 190 26,6 28,5 M,6 25,8 328 39 427 ™% 19,1 10,2 50
55 29,8 180 25,8 29,0 43,0 26,1 336 37 464 800 14,5 9,9 5%
60 30,0 180 26,7 29,2 A%, 26,3 242 35 499 84) 14,0 A, - (SN




BCNITA IT (SITE CLASS 1I)

5 9,2 2290 24,5 8,3 6,5 7,6 26 2 2 28 5,6 516 5
10 15,9 685 | 258 | 150 | 1615 14,7 97 50 52 149 14,9 24,2 10
15 20,9 375 26,6 20,0 25,3 18,9 165 67 119 284 18,9 21,0 1
20 24,7 280 26,0 23,8 31,6 22,0 231 57 176 o 20,4 24,0 20
25 27,4 230 28,7 26,4 36,4 24,0 286 45 221 507 20,3 20,0 2§
] 29,2 165 26,4 28,4 40,9 25,6 327 39 260 567 19,68 16,2 30
25 3004 175 26,7 29,6 44,0 26.6 352 35 295 647 18,5 12,0 35
40 31,2 160 27,2 0,5 46,7 27,4 372 3 326 698 17,4 10,2 40
45 31,9 150 27,5 31,2 48,8 28,0 387 28 354 741 16,5 Y,b 45
50 32,4 150 26,7 31,7 | 49, 28,4 399 26 380 Ut 15,6 7,6 50
55 32,7 145 21,3 32,0 50,2 28,7 408 25 405 813 14,8 6,6 55
60 33:0 140 2'1:5 32:1 51:2 28:8 414 25 430 844 14,1 6,2 sC
BONITA IIT (SITE CLASS III)

5 10,4 1890 23,6 9,6 8,2 10,0 42 3 3 45 9,0 9,0 5
10 19,3 425 27,0 18,6 22,8 17,4 141 69 72 213 21,3 33,6 10
15 24,7 275 26,2 24,0 31,8 21,9 230 59 131 361 24,1 29,6 15
20 28,2 220 25,4 27,5 36,3 22,8 295 43 174 469 23,4 21,6 20
25 30,2 180 26,5 29,8 43,5 26,8 354 34 208 562 22,5 18,6 25
0 32,4 150 27,1 31,4 49,0 28,3 399 27 235 634 21 )1 14,4 30
35 33,6 140 27,0 32,6 51,6 29,3 429 22 2517 686 19,6 10,4 35
40 34,5 120 28,4 33,6 56,4 30,0 450 19 276 726 18,2 8,0 40
45 34,9 115 28,7 34,2 58,2 20,6 464 17 293 757 16,8 6,2 45
50 35,4 110 29,1 34,8 59,9 31,0 475 15 308 783 15,7 5,2 50
55 35,8 110 28,8 35,2 60,1 3,2 484 14 322 806 14,6 4,6 55
60 36,0 110 28,6 35,2 60,2 31,3 490 13 335 825 13,8 3,8 60

Suharlan, A., Sumerna, K, and Sudiono, Y (1975). Yield table of ten

industrial wood specoes. Lembaga Penelitian Hutan
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Loocality: Uttar Pradesh, Rajasthan and Haryana
Rainfall: 1 200 = 2 000 mm
Data sourves tenmporary sample plqts

Rumber of plots: 44

Bk - NEICBAT IR K, Ak

General equation for site index obtained ise:
log B, = 3.281853 - 6.5690069 % (r? = 0.8311)

where; Ht = top height in m corresponding to mean diameter of 250 largest
diameter trees per hectare

A = s8tand age in years.

By grouping the Bite indices, the following eite quality olasses were defined,
taking 20 years as reference age:

Site quality olass Site index
I 20 - 23
II 17-20
I 14 - 17

HIJE3/hALby quality olass and stockings

Quality olass I 11 111

-

Age Stocking 0.5 1.0 0.5 1.0 0.5 1.0
(yoars)

15 4
20 4
25 3.
3
3
2

30
35
40

Remarke Values 0,5 and 1.0 indicate ratioc of basal area of main orop divided by
total basal area (main and thinned). Value 1.0 will correspond to un-
thinned orop. Initial stocking was 1 200 stems/ha.

i 82
(3) Sharma, R.P. Variable density yaeld table for Dalbergia
1979 sissoo (plantation origin), Indian Forester, Vol. 105 No. é.
¥4 ) = A b+ F— % : Pandrey, D Growth and yi1eld of plentation species 1n

the tropics, FAO 1983 B i
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Locality: Punjab

MNeasurenent
specification: Up to 5 cm top diameter over bark

WAL (n3/ha) by sitel quality and age

Bk - NECEYTSX, B Aa&

Site

reo 1ity 1 11 111
(years)

5 9.16 4.0 1.0

15 10.9 222.6&2/ 1.8 éﬂ.sg'/ 3.4 §12.7 ¥
.20 11.6 {30.0) | 8.9 (24.3) | 5.7 (18.8

_V At 20 years' age site qualitites correpond to top
heights in metres I —» 19.8-22,9; II —» 16.8-19.8
&m III ") 13.7‘16-8.

2/ FPigures in breckets indicate aversge diameter in om.

Romprks: Thirming yield has baen predioted and included in XAI.

Dalbargia sinsop - Pakistaniiy

Site index ourves slrrlghd plantation)

SITE INDEX

254

20+

HEIGHT IN METERS

51

o

T ¥ T
10 1%

AGE IN YEARS

—101 -



PAKISTAN (4)

Locality: Changa Manga (irrigated plantation)
Yield dsta:  Age MAL (m/ha)
16 3.7
Remark: No other details.
H g
(2) Santrem, B. Provisional yield table for plantations of
1941 Punjab. Indian Forest Record (new series), Quoted in growth and
yield statistics of common Indian timber species. Vol. II. F.R.I,
Dehra Dun.
(4) Troup The pilvioulture of Indian trees. Vol. I.
1935
¥4 Y = 2 b F — % : Pandrey, D Growth and yleld of plentation specles

the tropics, FAD 1883 (5 'S
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Nursery

In the Bandapani Silvisultural Nursery locited in the Jalpaiguri Forest Division
800 gms of the seeds of the Hawanan Giant variety were used. About 800 ml of water
neated t2 40 0°C was poured over the seeds 10 a container and the seeds were allowed to
soak in tha cooling water for 12 hours The seeds were then dried 10 the sun and sowing
was done toward the cnd of May. 609, of the seeds were sown directly in the nursery beds
which were prepared by trenching and thep filiog up with bumus local earth ‘and 72'
grams of ¢ mplete sulphate fertilizer N- P K=16 (5 16)which wasadded to the thoroughly
pulvericed so1l, at a tpaciug of 4 cm X 25 cm 40% of the seeds were sown into polypots
flied with rhe same medium to which | gram of complete fertilizer had been added, at
tbe rate of 2 seeda per pyt, The seeds stirted germinating within a week and in al’mout
geven weeks time 709, of the seeds hed germinated The seediings in the nurgery beds
had reached nn aversge height of 120 cm while those in the polypots had reached an
average yivh- of 40 om by this tyrme, In subcequent years seeda of selected strains like

K-8 K-28 and the Hawanan Giant variaty from Urulhi-Kanchan, Maharashtra were also
obtaineo end tried.

All the three varieties were given fre-treatment similar to that indicated but the

seeds were suwn directly 1nto poiypots instead of the seed beds The germination percentages
obtained with the different varieties are given in Table 6,

Table 6

Lewcaena leucocephala  Germination percentag- of seeds in experimental Nurseries

Germination per cent in Nursery at

Veriety Sukus | Rajebhatkhawa
K-8 52 48
K-28 35 36
Hawailan Giant 80 51

(Uruli-Kanchan)

Site factors

Leucaenad 1s essentia'ly a warm'h loving tropical epecies witb = distinct preference
for neutral to alkalina soila 10 lower elevations. Keeping the above factors in view, the
firat plantation was raised in Bandawani in the Nortb Eastern boroer cf the Jalpsigur:
Forest Division. Both the nureery and the plantation were located in the same tested
site to serve as a seed orchard for future propagations. Subsequent purseries snd
plantations were rased in the Kurseong Forest Divirion {Sukpa) and Buxa Forest
Division (South Rajabhatkhawa). The site factore are given 1n Table 7

Table 7
Leucaena leucocephala  Stle ‘astors of experimental plantations
. ! Anuual | Alutude .
Location l| eainfall (mm) | (m) l Soul Type Soil pH FrOBL
Bandapani, Jalpa:- 3000 250 Clayey loam 70-7.6 Absent
gun Forest Division
Sukoa Block, 3048 180 Clayey loam 6.0-6.6 Absent
Karseong Forest
Divisign.
South Rajabbatkhawa 3800 120 Claye¢y loam 60-6.5 Abssent
Block, Buxa Forest
Davision.
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Table §

Leucaena leucocephala Growth rates sn the Bandapane [978 plantation (Age [ year)
Leucaena Heighs (cma) | Girth (cma)
leucocephala Max i Min Avarage l Max f Min, Avorage

Bare-root seeclings 470 100 224 10 2 4.66
Polypotted seediings 472 150 335 17 3 7 64
Table 9
Leucaena leucocephala  Growth rates in 1979 plantatsons
Vartet Max bt Min ht. | Average | Imtial Number | Plantation
ariety (cms' {cms) ht. (cms) | of seed'ings Survival 9,

Losation —Sukoa Experimental Plantation, Kurreong Forest Divicion
(4ge 2 oonthy)

K-8 36 20 27 120 100
K-28 30 20 26 120 100
36 21 26 120 100

Hawarian Ghant

{Uruli- Kanchn!}

Lo:ztion—Soush Rijsbhy khywa Ecpsrimental Plantation, Buxa Forest Divicion
(dge 4 months)

K-8 195 10 80 178 967
K-28 166 10 80 170 92 4
Hawailian Giant 185 6 78 170 92.4
(Urul-Kanchan)

it 8

Palit, S. (1980). Trials of A/bsrz1a falcatarsia (L.) Fosberg and lLevcaena
leucocephala (Lam.) De Wit in North Bengal. Indian For., 106 : 456-
465,

—104—
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HEMEROES (H) tRERER (DBH) ofif%
P &I

1/H=A/DBH+B : : ¢V)

b A BEkd BARELLBEEEYH L
THTHELR,

¥, ARG REFEOHRTEIL, Kanaza-
WA el al® & RIRICEAMBEEXYAVC, —8io
v1uﬁﬁﬁ%%@&m;bﬁoto

SEORAEHMCEBE L -BAEAOREER, #
BEABEOREEYL L, BAREOREND
BEEVHET O HOEMBREY KD,

F 77 R, ERTES, UEASEYR
1wl MAFCO o HSENEA LY, IHAZLE
EHCEARE YT > T 5, ZOEKRBAOK
FEBCTEHEEEBEYET L, 198153 A
CEERBRE YR, 0 5mX2mODKEEDY o
F—1+3 7 REFREFRG6BTOREL L,

LEEEBORER, AT LcEEEELEN
L, 1BHEBRE LLE NE EH & BTFc
G, BEZLCEEYAUR LTk, ThTh
DOBREMNGBREERYBAI-DRYy Vv FAREY,

RRETELEERYEH L,

R, Yr ATV A EAA ELORIKHR YN
LT TBRS, FREIY, A=2AEIVT 0~
1V H 0 IHWXC, MUKIEE AR ZBARIER
YEZCHEBMEEH A2 PIREL, TOROBRIKAE
¥RAELI,

CTERARBERTEE, ENOLIKKFH v -
PRL, BAREYERLCE, Ththoliks
S E &AL RO L . ABREOFBIC
DT b RO NBEH 1T 5 1.
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4) BRRUEE

(1) WERUVHMEEROAR

> 7 7 R ORRBREARBHICHTE L EERR
WoORMRAEOERI, FiboMKs CABLALEAR
AEOERY A CHERVEEERORKERY
BRELL,

BHEREOZR (K1) ¥xbs, BRE1ECE
BEESH Im 2B TR LR ON, WEANRT
hEZ2FEETETAURC I0m Z#BTH0bENT
v, BREEEREROGT, MHRENEV &
Wb ¥ r 2 % (Populus maximowrczit Henry)'®
TESHRENR 10m cET501IFL &b TEHIE,
>3 h v A (Betula platyphylla var japonica)'” T
10EL FoBKB Tz TR b ino & 5 LiE
BT,

L L, HRBOSVWHKTOMERILVOTIL 5

EhLicw, B1rb¥TaRy, TolEs
W0mitETHDE, BHETCRVWISKEbhA,
wie, MREEOREEBYR 21Tt BEE
B, BEoZEASheTv o Cllin it
FE LA, 2mX2m EROMEB TR, 2084
EHBIEERY 6 cm B OEARTHI AL,
TH ATV M ENM CADHERUVBEEEL,
RrbbBEbARE S EEIMICL - TKELR
th, 2~3EREVENELRTWHALDS, &
D X5 el R, TTERSRERR L OKREDR
FROBEYZPOHITHEBEIA TV 5,

2 REBEECEI(KPoRER

1981 £ R U 1982 iR ERAE 2 Tk FOH
HFEY—BRrE Lo (E.

KU RBE R EN R — B nttBizc e
vk, SERELLEKGOPTC, BADOA4F w2
B, ERMEAFEMN 9 ton/ha R LAKSTH
Do RWVTEWER 90 ton/ha T, ZhbitvThid
HEaA 40 2 BB X Tuie,

HR L ERRFREOBGCHETS L, 300 A
488 ton/ha HiRLICHAMER DBV, #2TC, =
ORGOFELHREREXEHT 5 &, 35ton/has
year DENEB S iz,

4 EMLERRZE Lic 15 RO DEFHREEOTFIHE
%, 17.7ton/hasyear Th -1, THLDOFHEHKS

Do EBERATHDLHFO5HH—HKL T\ B

ERFVEWDOT, BohEN, b v a
T/ AN ELVDELHFRETHD XS 2
oM, —oDHERERBTHSH,

B ERERY BB CEH - L RATOREER
ERRDOER, KANAZAWA ef o P D&+ Rl
ATV EAEAMLEAR, T4V EVTRERD
hic7ne 27 (Albzza faleata) v <+ (Gmebna

arborea) DE L ZIFHL {, AXOHHKTHE XL
b DX D {EN T,
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KT, BEKRTORGERLEET L, BT
3 6ton/ha, |/INTCO Tton/ha 98D -7, 4E
OFETIE, FEEHS I3 ton/ha LML oW,
1P LsBE T, K¥EORKFH L 525 2.5ton/
ha OB S Ehic, BHEEELNESRKOKSE
E233ton/ha I CH 5 & D TADAKEY D4 & H
RBE, 2+ ATV I EAML ENDOBERITILS
BWEREDD &2, WEOFV R 2 hORE
BRYTH, AIEEEhc IR E L RSERIL2
ton/ha LLF & 4rtavs,

6) BEKCEI(EBREORERAB/AICLS
HEROHE
HEXRLAKOBA, L, REKOBERTE I
TABHOEHERC T HHHER LD, FAHE
EOAEREY S iz, EBEFOThLEhoBk
Kb TRDTHEEXHEL, REFNLITRS
ERIZI,
HKEIR 1S AoBERARC L VAN LEEBEOR
EfEARE L TeRT,

log W,=2.44442log D+2 12969 - (3)

(r=0 993D
log Wuoa=2 4604 log D+2 0909 - (4)
(r=0 9930)
log Ws=2.3770 log D+2 0487 - - (5)
(r=0 9850)

log W.=2 8833 1og D—1 1790 log H
+1 65326 o s we evsmes o ssa o @ (6)
(r=0 9518)

log LA=2 8833 log D—1 1790 log H
41 9216 o 0 eemveeee oo (7)
(r=0 9518)

€, D,H W, Wygos, We, W B LT LA W,
rhrhWSER, BS, BEREER AENL
HE BwEE ECERL I UCEARYTRT.

X7, RE\BEYT- oHoedfci EBHR
EERIVCERHOEAE L LROERR TRIH
BlEE DBAGRERLILLDTH S,

HERMBAEBIZOWTE, —XADEHVWKS TR
IMEEMNTIebR A, BIERE TR LHTEEN
Boht,

—7, EEHKEZ, BwESRFRCHLTA7 Y F
BKEMoTe, LL, &fchhe, FREE
HEE L OBHREB ERBEFEOHS L RKROERA
ChHBHEVEB,

EERTCATvEMAROALERE LT, K3
SUENRBEBNEEREDSEh 1T TV VD 1K
ST AT VB RELLZE, £ L 5
T, BEMoRBICEYE LI BE T LMABER
htkb, KBREXTR-HKSD, KREECH



oo TWT, LECHH L OMEELRIL-T Bfkch b, EAROEHCEOE L HEILAZ

WAHI EMD, BEKDICY > TEERKRBICELD - e EHIE LA, D%, SEHEL-ETE
ot ERPELCWB EEXLRS, i, BERBRHOEEOE I HBHTVbDEE L
L Lichi s, BERRBOKS T, Tk bha,

i X I REHREE D S OREEERIIITHA

T
£
<
£ 100 10
g (we) (LA)
P> 00
3 )
-~ 8 5
o [
3 ’Above—ground biomass
E o
> QLeaf area
L1
3]
+
©
<
o *
@
[t
10 1
1 5 10 (LA)
10 50 100 (wt)
Measured value (ton/ha, ha/ha)

7 BERRFR SIUEERCKT S RMNE L EEEORR

(7) EERBRGOBEICET RS RGR=1/W-dW/dt «« - « - - (9
M RE LA BIERROBHN NS, ThE ~
ROKBOEWEE S X VEER L SROCHEL, NAR=1/LA-dW/dt - - - - (O
ThoOfk b L CREMITET 27, 2L, Wi, W, BB ¢, 6 131 5 BT TR 24 7
@ESHREE (CGR), MMBKE (RGR) 1V VORWER WobsRA KT sRNER,
SRR (NAR) OB BT ORED Ch %, dW/dt (2 & DB RIC I D BWHEINERE, LA W3S
HPRACKTAEEELRT, ks, T TRt~
BGR=(W,-W)/(t—t) - - (& k90 BELTRHELR,
1 30
* 2

(mg dw /dm?day)

N AR

8 BEERBMIT 5 CGR, kXU NAR %L
(® . Flat, 1mX1m, O, Flat, 2mX2m, ®, Slope, 2mX2m)
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aof

(g/m' day)

3or

« 20} //////:////—
o ——

o
(]

\ (mg dw/dn' day)

Leaf area index

(ha/ha)

B9 FEEREHN L CGR, XU NAR OBR
(@, Flat, 1mX1lm, O.Flat,2mX2m, 8. Slope, 2mX2m)

8 HMEEROETE
BMEROMAEERRTTTWL{O»ORENLS
n3, LirL, B¥EBRCKT 2824802 i
TULLEBETRL,
SEIOHWETOMEER, RBERHL T 1EK

O 2 B BRE R T > KT R R LIT oSk
Hgﬁgl/f:o

Po=ay+al+aG - . <. D

ZZT, Pnay,al,8X0aGH, FhXhl1%E
HOMLER, HFEOXILE, BEERLLOK
BE, SIUVBERETHD,
BEEOR{ERY, A—HKa% 1E8T 281k
BLEBERE,LOEB L, i, HEEOKXH
FEEHLBEEERE R, BEFEEEH4mY/
ha Ll ticie s & 1lton/hasyear L LD BEEEE
#RL, 10m?/ha L LOREHEEA T, Bk

X% 12 5~13 5ton/ha-year DfEX 2o &5 0b,
o 2T 12 Ston/hasyear & Lic, HRAEIOWT
BERYELRWE, —RERTEIBEORLE

z1c,

®3 2BMREIRKIC S s ML ER

W OAE F7OV 1=z %
1 2
4 &k & (ton/ha-year)
& 18 6 53 16 6
54 32 06 42
¥ -08 01 02
Yy ,8—7+—n8 (ton/ha-year)
¥ 717 77 717
Zoft 48 48 4 8
WERMLEER 335 18 5 333
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i B

(LR SRE— . msns—
E8H, No. 65, 80~93.

®1 (REREKRFICBT5AEEE
- + 7 g P
B:E
1 2 3 4 5 6 7 8
B g (m) 20 20 20 20 20 20 20 20
;L flat flat flat flat flat flat flat flat
Ko (month) 33 33 15 13 18 50 20 45
MA#E (No/ha) 11630 3965 3500 3100 7310 2650 2420 4100
FIHHEE (em) 26 66 34 47 37 87 54 68
FEiHEE (m) 57 11 6 47 81 60 14 8 78 10 8
WEBE S (m?/ha) 6 65 15 56 3 60 578 735 17 83 5 80 18 95
B & (m*/ha) 24 8 109 6 10 8 25 2 18 9 155 3 230 152 3
BFE (ton/ha)
& 141 58 0 58 121 11 0 78 5 13 2 776
B 22 84 15 14 24 130 91 10 2
¥ 11 29 07 14 11 36 16 290
Z o 00 04 03 01 01 11 00 01
& st 17 4 69 6 83 149 145 96 3 23 9 89 9
X BE (%) 43 0 73 59 0 21 2 29 4 14 2 49 38
~ = T ysri=A ) KV 25 HY
WENE 1 A d
1 2 3 4 1 2 1
g 5" (m) 90 90 90 90 200 200 525
p: I 20 20 20 20 flat flat flat
H o® (month) 44 44 57 57 16* 30 17
MYAREE (No /ha) 9420 9210 9780 2880 12900 9000 2730
PEE (cm) 40 46 46 81 29 44 52
EHEE (m) 92 101 10 7 14 9 74 86 69
HmE 4 (m?/ha) 15 77 18 88 19 98 15 33 10 04 18 49 6 28
BHE (m*/ha) 108 9 130 1 139 2 113 2 50 2 129 4 23 9
BER (ton/ha)
8 530 63 3 70 4 55 8 27 8 70 1 13 6
3 58 69 78 92 41 13 6 66
* 23 28 20 21 20 24 17
ol 00 00 00 00 00 00 00
& &t 611 730 80 2 67 0 338 86 1 219
BN BE (%) 39 64 40 938 94 50 19 1

* HRERH 6 OKR

Ve ATY P ENA ENDOEERE L BREMR | i

(1989)
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Mixed with Canarium euphyllum, Sterculia campanulata and some other miscellaneoui,
spectes ke Termunalia bialata, Lagerstroenua hypoleuca Albizia lebbek, Bombax insigne etci
in 4 years, 1t acquires mean top beight of 8.2 m and crop diameter of 55 cm (top diametsr
86 cm) as revealed wn measurements of Sample Plot No 31-36 of North Andamans Is
cigth year old Sample Plots (No 28 and 29) recorded mean top height was 13 6 m with crop
diameter of 11 3 cm (top diameter 16 8 cm).

On account of 1ts fast rate of growth and economic value, attempt 1s made to study its
rate of growth which 1s considerably faster in plantations as compared to natural forests.

Data to determine species dependent coefficients of growth model were derived from §
Sample Plots meationed bereunder :

S Plot No.
North Andamans Division 25, 28,29 & 30
South Andamans Division 1,2,3,4&38

In all there were {8 measurements, due to paucity of data, this study should be treated
as provisional. Mean and standard deviation of basic parameters used are given as follows .0
indicate size and range of data.

—_ e R
* Presently Project Director; Land Project Directorate, (Forest Department), Dehra Dun
/
parameter Mean Standard Denoted in Units
deviation text by
Age 319 20.0 A year
Top height 25.9 8.2 H m
standard timber volume/ha 128.87 97.14 Vi1 4 V3 m?
(before thinoing)
Total volume/ba 202.48 97.58 V2 + V4 m?
(before thinning)
Basal area/ha 19.05 6.06 BA m?
Basal area ratio 0.794 0.153 BR=BA/BAn.x —
Number of trees/ha 499 351 S1 + 82 —_
(before thinning)
Height ratio 1.003 0.085 HR =(H/Mean height —

from curve)

A perusal of standard deviation of Height ratio indicates that there is not much
variation in Top height for the same age. Hence no attempt will be made to distinguish site
qualities.
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Methodology
Following relationships were developed. These relationships are valid for the range
covered in basic data.

1. Site quality function

Loge, H=5.29963—3.94173 A— 2
r= .972

2. Crop diameter function
Log, (D2)=(1.85809—0.65428 BR?) log, H - 3.05282 BR—8.40884
r= .985
Where D2 is mean crop diameter before thinnings.

Height ratio (H/Mean height from curve) and its various interactions with other
variables were also used but none of them was found to have a significant effect.

3. Volume functions
(@) VI 4 V3=(0.46879/BR'¢ 4 0.47756 BR*—0.60663 BR) BA.H.—67.78491

r= .981
(b) V2 4 V4=(1.20670 4 1.47321 BR*—2.31663 BR) BA.H. 4 28.25635
r= .965

(©) Log, [VI/(V1+V3)]=(6.16290 BR*—0 05173 HR42.00557/BR—7.90918 BR) X
log, {S1/ (S1 <+ §2) ]—0.00308
where V1 is timber volume/ha after thinning
r= ,934

(d) V2/(V2 4 V4)=0.45818 S1/ (S1 4 S2) }-0.54184
where V2 is total volume/ha after thinning.
r= 873

Equation (c) and (d) is aimed to reduce standiag volume before thinning to standing
volume after thinning. The correlation coefficient of these regressions is not high. These
figures could not be improved significantly by adding more variables, Probably in thinnings,
tbe removal of thinning has not followed any systematic pattern (1.e. low thinning, mechanical
or crown thinning) and hence this sitvation Therefore, crop volume values will be more
rebable than volume after thinnings generated in growth tables.

4. Maximum basal area curve

Graph between Top height and basal areajha was plotted. Freehand curve was drawn

to cover the maximum observed values (BAm,x)  Suttable function to fit points taken from
hand drawn curve was found.

Loge (BAmax)=3.43015 + 4.51314 Log, (1-c = - 12844 H)

Top height corresponds to the height of a trec of top diameter, where top diameter is
mean diameter of 125 thickest trees/ha.

Maximum basal area curve helps to define capacity of soil and provides a check against
simulating unrealistic values. The yield table is generated from these regressions for mean
quality class (Table 1) for BR=]1.
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Table t .

!
i Volume/ha (m?) ' Thinning volume (m?) M.A.L (m%)
Age | Top Crop No. of | Basal area
(yrs) I height| diameter| trees/ha | per ha
Standard Total Standard Total Standard Total
‘ (m) (m?) timber wood timber wood timber wood
3 4 ) 6 7 8 9 10 11
5 ts 0 089 [541 9.588 0 68.312 0 8.082 0 13 662
10 167 0.140 1143 17.605 32.094 135.062 1.690 13 438 3.209 14.314
15 202 0176 894 21.755 81.505 187 900 3.664 16,078 5.546 13.964
20 210 0206 727 24 253 121.7t7 230 90t 4476 16.148 6.354 13.427
2 253 0 231 616 25.831 154.230 265 669 41735 15 408 6 562 12,778
30 272 0.252 438 26 866 180.467 293,725 4.841 14.753 6.501 12 097
35 28.9 0271 479 27.620 203.386 318 213 4,926 14.300 6.365 11,491
40 304 0238 432 28.11 223,151 319 369 4.897 13,671 6 187 10.940
Y
45 318 0394 394 28.604 241,227 858.698 4,663 12,507 6.010 10.458
50 330 0318 364 28,921 256,441 374,968 - -— 5.807 9.988

Note : Value in Col 2 to 7 pertain prior to thionings.

i 82

Singh, S.P., Sharma, R.S. and Singh, Jai (1984). Provisional growth
estimale of Pterocarpus dalbergiosrdes (Andaman Padauk). Indian For.,
110 : 396-400.
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Study Area

The study area 1s situated at 650 m
above ms! (latitude between 29°-45" N to
30°-25° N and longitude between 77°-35" E
to 76°-10" E) receiving an average annual
ramfall between 280 mm to 307 mm and
classified as Dry Shiwalik Sal Forest and
Northern Dry Mixed Deciduous Forests
{(Champion and Seth, 1968) The soil of the
arca 1s of low quali y and sandy.

Five plantations of 3,6, 11, 16 and 21
years old were selected for the present study
and the details of these plantations are given

in Table !

k- NEICHTIER K AL

Methods

A representaine  sample plot measu-
ring between 0 04 10 009 ha (Table 1) was
laid out in cach plantaion and d bh of all
the standing trees within the plot weie
recorded and grouped mnto 3 1o 5 diameter
classes, depending upon the diameter rance
in each plantation One mean trec front cach
diameter class was felled and fresh weight
of each component recorded separately {o1
estimatton of biomass The 100ls of one
sample tree (close to the mean diameter of
the crop) was dug out i each plantation fou
estimation of under-giound biomass Rep-
resentative samples of each tree component
were collected for dry weight esuma‘ion and
nutrient analysis

Table 1

Details of Ailanthus excelsa plantations

Age 3 6 I 16 21
(Yrs)
Area of enumeration 006 0 04 009 0.09 004
plot (ha)
No of trees on the 141 67 90 75 49
enumeration plot
No. of (rees/ha 2350 1675 1000 834 1225
Mean diameter of the 6.95 10 2 135 144 103
crop (cm) (30-140) (60-170) (9.0-18 0) (9 0-20 0) (6 0-14 0)
Class A 41 7.7 95 110 71
(30-50) (6 0-8 0) (9 0-100) (9 0-12 0) (6 0-80)
Class B 7.3 98 18 141 100
(6 0-80) (9.0-11 0) (110-120) (130-16.0) (9.0-11 0)
Class C 95 131 135 183 13.4
00-110) (120-140) (130-14 0) (170-200) (120-140)
Class D 12 25 16 1 ISS — -
(120-140) (150-170) (150-16.0)
Class E — —_ 175 — .
(17.0-18 0)
Mean height of 56 945 I1s 1095 8 45
the crop (m)
Class A 52 467 10.5 73 6 35
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Class B 56 9 45 112 10 95 845
Class C 665 105 s 10 95 680
Class D 875 108 {05 — -
Class E — — 12.10 — —
Table 7
Total standing biomass (kg/ha) at different ages
Age 3
(Yrs) 6 11 16 21
Bole 9990 25209 25794 18927 17852
(50 0) (60 2) (64.1) (59.4) (37.0)
Bark 3988 9636 9372 6854 7074
(19.9) (23.0) (23.3) (21 5) (22.6)
Leaf 913 1105 30t 602 828
(4.6) (26) (0.7) (1.9) Q2 6)
Twig 2215 1592 896 1129 1049
(11.1) (3.8) (2.2) (3.5) 3.4
Branch 2898 4354 3898 4342 4491
(14.5) (10.4) (9.68) (13.6) (14 4)
Total above-ground 19996 41896 40261 31854 31294
biomass
Root 5008 9380 7189 5769 6490
(25.0) (22.4) (17.9) (18.1) (207)
Total biomass 25004 51276 47450 37623 37784
Productwity (kg/ha/yr)
Non-photosynthetic above-
ground btomass 6361 6799 3633 1953 1451
Non-photosynthetic root
biomass 1669 1563 654 361 309
Total 8030 8362 4287 2314 1760

i 82

Pande, M.C., V.N. Tandon and Wridula Negi (1988). Biomass Production in
Plantation Ecosystem of Ailanthus excelsa at Five Different Ages in

Uttar Pradesh.

Indian For,

114 © 362-371.
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EXGERTA (1)

Looality:s northern Figeria
Rainfalls 700=3 050 mm

Altitude: 3OO m

Data source:; tezporary sauple plots

Number of plots: 89

Sige of plotss 101 n2

Measurement

specifications 4 om dianeter

Stean/has 1 700 (Initial stocking)

MAI (2°/ha) by site class

HE - NEICETIR B AL

ite olanms I I1 III Iv
Age
(years)
sescevsveas n3/ha eoencceca
3 9'3 508 3-5 203
4 12.4 7.8 | 4.4 1.8
5 14.7 9.0 4.9 2.0
6 15.7 9.9 | 5.2 1.8
1 17.0 10,0 6.0 2.0
8 18,0 | 10.5 | 5.2 2.2
9 16.7 9,7 5.0 1.9

Remarks: There ssems to be some inconsistenoy in MAI of site class IV due to
rounding of figures when caloulating volume produotion.

Singls tree volume equation:

log, V = - T.40769 + 1.69402 log G + 0.97788 log B
wheret = volume of the tree in cubic feet
= girth at breast height (1.3 m) in inoches
= height of the tree in feet

I Q«

5.504 Comments

There is a marked difference in the mean anmual inorement, with change of site.
On poor sites oculmination of MAI is at an ou'}y age, as compared with better sites. Omn
an sverage site, mean anmal inorement of 5 n /ha would be a reasonable estimats on an
eight year rotation (3).

i g

(1) Oravebolt, S.; Jackson, J.K.; 0jo, G.O.A. Provisional table for growth and
1967 yield for Neem (Aszadirechta indioa) in northern Nigeria. Research
Paper Fo. 1 of the Savanna Forestry Researoh Station, Zaria.

—116—



(3) Savanna Forestry Ressarch Station, Nigeria.
1974  UNDP/FAO Teclmical Report No. 7.

¥4 2 + A b F — % : Pandrey, O Growth

the tropics, FAOD 19383 o W
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L.atin Name

Trade Names

Local Names

Cedrela odorata L.. Family Meliaceae

Spanish Cedar, Cigar box Cedar (English),
Cedro (Spanish).

Cedro Cebolla (Panama), Cedro Amargo
(Venezuela), Cedar (Trinidad, Tobago and
Jamaica), Red Cedar (British Henduras),
Acajou Rouge (Guadelope and Martinique),
Cedro macho (Cuba). For numerous other
names see Record and Mell (1924).

Nigeria

BE - NECHITIER B Xad

6.2 Height Increment

per an.
fall.

Oseni obtained measurements of the average height increment
in six young Cedar plantations at Ibadan, Nigeria (49 inch, 1, 245 mm.
rainfall, 800 feet, 244 m.a.s.l.) and correlated this with rain-

After planting in June 1962 there was an initial period of very

slow growth till April 1963, the end of the dry season, indicating a
period of settling and root development, thereafter almost continuous
growth occurred as follows.

Period Year Ht. Incr. Rainfall Remarks
inches inches

Jan. -Apr. 1963 3 7.77 November to March are
the driest months and

May-Aug. 1963 11 39. 27 average less than 2

Sept. -Dec. 1963 14 16. 17 inches rainfall per month.

Jan. -Apr. 1964 15 9.58 The six trees averaged
20 inches high when

May-Aug. 1964 47 27.93 planted.

Sept. -Dec. 1964 22 11.35

Jan. -Apr. 1965 28 10. 24

May-Aug. 1965 67 43.18

Sept. -Dec. 1965 15 10. 67
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Height growth was strongly influenced in this plantation by the

sloping ground 1n the plantation. Height at the drier upper side of the
compartment was much less than at the bottom of the slope.

In the Sapoba 1929 plantation the mean height of the 40 largest

trees per acre at 32 years old was 127 feet (38.7 m.) or an annual
increment of four feet (1.22 m.).

In Misiones, Argentine, Martin (1946) records a height of 23

to 25 metres at 106 years old in natural forest.

The Ghana sample plot figures quoted by Streets (1962) compare

closely with those for height and girth given for Sapoba, Nigeria.

6.3 Volume Increment
Horne (1962) gives true volume data for the 1929 Sapoba
plantation for the main crop only ignoring thinnings.
M. A.IL
Mean Mean True Vol.|u.b.
Height | G. B. H. per acre | Cu, ft.
Year Age feet inches u. b. per ac. Remarks
1954 25 105 50 4500 180 No adequate data
for thinnings
1961 32 120 56 5368 167 are available
Horpe estimated a yield at 40 years old of 6, 500 cu. ft. per
acre (455m  per ha) with a mean girth of about 7 feet 0. b., b.h.
(2. 13 m.). Lest these figures be thought exceptional, figures for a half
acre plot in the adjacent arboretum in the thirty-second year of growth
were higher. This plot was originally planted closer and thinning was
light. There were 167 trees per acre (twice the density of the other
plots) and the basal area was 280 gquare feet). This 1s equivalent to
10,000 cubic feet per acre (680 m per ha).
g2

Lamb, A.F.A. (1968). Fast growing timbher trees of the lowland tropics

No.2. Commonwealth Forestry Institute, Department of Forestry, Univ-
ersity of Oxford.
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Loocalitys Sapoba (westem Nigeria)
Altitude: 0-500m

Rainfall 2 500 mn

Soils sedimentary origin
Other broad oharmoters: tropioal rein forest
Data sources temporary sample plots
Nunber of plots: 2

Nunber of stems/ha: 210

MAL at 32 years: 11.8 n3/ba under bark

Remarks: MAI has been calculated for the standing crop and no data
on thinning were available.

i 3t

(1) Horne, J.E.M. Orowth rate in the timber plantation of western Nigeria.
1962 RHigerian Forestry Informatiom Bulletin (N.S.) No.12.

g4 Y « A+ F — % . Pandrey, O Growth and yi1eld of plantation species 1a

the tropics, FAOD 1983 &
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Localitys
Altitudes

Data source:

Humber of plotes 36

B - NECET IR, H,

AumeE

Yield by site classes

PTOLT T T A

Telawa, Semarang, Gunuru Kichul, Tasikmalaya
150 - 600 m
psrmanent sample plots

Remarks: Site classes I, IT and III correspond to top heights 30.0,

and 25.0 m respeotively at reference age 40 years.

Y Number of stems/ha indicated are for site class II.

i 8

(3) Indonesia Department of Agriculture, Forest Research Institute. Yield

1975 table for ten industrial wood species,

¥4 J =2 A b T

the troplecs,

- % Pandrey, D Growth

FA0 1983

B W
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yreld of

Site class 1 Site class II Site olass I1I No.of
Age in stems
Av. dian, MAI Av, diam. MAI Av, diam, MAI
years inca | (md/ba) in om (n3/ha) ! in om (m3/ha) | per hal/
10 17.6 16.7 12.4 9.8 10.1 5.0 1 070
15 24.7 18.3 19.6 12,3 12.8 7.0 -
20 30.7 18.5 27.2 13.6 17.1 8.6 500
25 36.2 18.3 32.6 14.3 22.0 9.9 -
30 41.5 17.8 36.5 14.6 26.5 11.1 325
a5 46.2 17.3 40,0 14,8 3.1 11.9 -
40 51.6 16.8 43.5 14.7 3541 12.3 240
50 62.1 15.9 49.8 14.4 41.8 12.7 181
60 76.2 14.9 555 13.8 45.6 12.5 140
28.0

plantation species 1n
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Locality: Melkdiling Forest, Laguna, Cebu and Bohol
Altitude:s 40 m and up
Number of plota: 191 (Relaskop plots)

Bk -NECHETIE K AL

(a) Site index equation (reference age 40 years)

Yog § = logH + 0.76605 (log 40 - log A) (1% = 0.736)
wheret S « s8ite index
H = mean total height in m based on at least

5 dominant and co—dominant trees around sampling point
A « stand age in years

About 90 peroent of the ares studied belongs to site index (20-30).

(b) Yield equation
log V = 1.7348 - 6.6721 -1-— + 0.053801 x S ~ 0.78406 x {-—

(r? « 0.878)

where: V = stand volume (m3/ha) measured up to 20 om top diameter under bark:
Other aymbols etand as in (a).

MAI (m}/ha)by gite index classes

Site
Age index 1 20 5 30 3 Ro. of stems
(yoars) per ha l/
aeseenereee mB/ha eevevscegepee

15 13 1.4 1.4 1.4 1.5

20 241 2.4 2.9 3.4 4.0 690

25 2.5 3.3 4.3 5.5 T.1

30 2.8 3.8 5¢3 Te3 10.0 440

35 2.9 4.2 6.0 8.7 12.5

40 3.0 1 4.4 6.6 9.8 14.5 330
(31.0)7(33.0) | (35.0) | (37.0) |(38.8)

45 3.0 4.} 6.9 10.5 16.0

50 3.0 4.6 Te2 11.1 17.2 270
(36.2) }(38.2) | (40.0) | (41.8) | (42.6)

53 2.9 - 4.6 7;2 11.4 18.0

Y umber of stems/ha indiocated are the same for all the sites
Figures in brackets show average stand diameter at breast height
Hi 8

(2) Revilla Jr., A.V.; Bonita, M.; Dimapilis L. A yield prediction model
1976 for Swietenia macrophylla King plantations. The Pierocarpus,
A Pnilippine Journal of Forestry. Vol. 2 No. 2.

¥4 2 = A v F — % : Pandrey, O Growth aand yi1eld of plantation species

the tropics, FAO 1983 [
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6.

Swietenia mahagonm Jack/

Seictenia macrophylla King
(MARONT DAUN RECIL/
MAHONI DAUN BESAR)

‘ﬁ*#m_ﬂ::»r} . & }v,a&gqam EARH L}

Data.
Lokaai Jumlah petsk Jumlah Tinggl dari {eadaan la——
coba/ukur pemeriksaan muka laut pangan/ tanah
Tasikmalaya 4 4 150
Telawa 10 17 )
Semarang 9 40
Balepulang 2 10
Kendal 1
Purwodadi 1 8 45 8/d 160
Kedungjati 1
Banyumas 1 3
Cunung Ki{dul 4 18
Mantingan 2 10 )
Jumlah: 35 "7
Ngenjulk t 6 600
Jumlah semua: 36 123
B -NECHTIIE K KL
Tegakan 1ah R R
Unur [Peninggr| TECANAN ITTAP ( MANSTAND) (1. T.)penjarangan (T ) rotume |rara ratal tanunan| Umur
(A w (Thinnings) tahunan [berjalan
e er- A
ge ) he}:th) Jumlah Rata-ratajRata-rataj Bidang | V.kayu V.kayu [Vkt kumu- (Mean (Current (Age )
pohon/ha| tinggl diameter|dasar/hal| tebal/ha [tebal/ha |latip/ha | (Total annual) lannual
(Nunber s % (Average | (Average | (Basal| (Thick- | (Thick- [EVtw /ha) (;giw’;e‘% incre incre
Tah d vood s ° - T
(Yea:‘“)‘/ tree:;.ha) height) |diameter)(area/ha } wood/ha | wood/ha +ET.P.)| ment) ment) (Yi:);l;r))/
(m) (N) (m) (em) (mz) (m3) (m3) w3)  |{m3/ha) (m3/ha) | (m3/ha)
Swietenis mahagoni Jack & Svwietenia macrophylla King
BONITA I (SITF CLASS 1)
5 6,1 2405 35,9 4,8 6,7 4,2 4 1 1 5 1,0 1,0 5
10 10,4 1545 26,2 9,2 10,1 9,3 39 10 11 50 5,0 2,0 10
15 13,7 1065 24,0 12,6 12,8 13,2 75 19 30 105 7,0 11,0 15
20 16,5 780 23,3 15,5 17,1 16,4 112 29 59 174 8,6 13,2 20
25 19,0 575 23,6 18,0 22,0 19,4 149 40 99 248 a9 15,4 25
30 21,3 450 23,8 20,3 26,5 22,1 188 45 144 332 11,1 16,8 30
35 23,4 365 24,0 22,4 31,1 24,0 227 45 189 416 11,9 16,8 35
40 25,0 305 24,6 24,2 35,1 26,6 262 43 232 494 12,3 15,6 40
45 26,7 265 24,7 25,9 38,9 28,3 294 40 272 566 12,6 14,4 45
50 28,0 230 25,3 27,2 41,0 29,8 323 38 310 633 12,7 13,4 50
55 29,0 210 25,6 28,3 44,1 31,2 348 36 346 694 12,6 12,2 35
60 29,9 190 26,1 29,0 45,6 32,2 368 34 380 748 12,5 10,8 50
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BONITA II (SITE CLASS II)

5 7,8 2030 30,6 6,6 9,3 6,2 16 4 4 20 4,0 4,0 5
10 13,8 1070 23,8 12,7 12,4 13,2 7% 19 23 %8 9,8 15,6 10
15 17,5 676 23,6 16,3 19,6 17,5 127 34 57 184 12,3 17,2 15
20 20,3 500 23,7 19,3 27,2 20,9 172 43 100 272 13,6 17,6 20
25 22,6 397 23,8 21,8 32,6 23,6 213 45 145 358 14,3 17,2 25
30 24,7 325 24,1 23,8 36,5 26,0 254 43 188 439 14,6 16,2 10
35 26,5 280 24,2 25,6 40,0 28,2 289 40 228 517 14,8 15,6 35
40 28,0 240 24,8 27,2 43,5 30,1 323 ki 265 588 14,7 14,2 40
45 29,4 206 25,5 28,6 46,17 31,8 355 35 300 €55 14,6 13,4 45
50 30,5 180 26,2 30,0 49,8 33,2 386 32 332 718 14,4 12,6 50
55 31,7 159 26,9 31,0 53,0 34,4 413 30 362 775 14,1 11,4 55
60 32,6 140 21,8 31,9 55,5 35:3 438 28 3%0 828 13,8 10,6 60
BONITA IIT (SITE CLASS 11I)

5 9,8 | 1650 27,0 8,6 8,1 8,6 33 8 8 41 8,2 8,2 5
10 17,3 710 23,3 16,2 | 17,6 17,3 124 35 4 167 16, 25,2 10
15 21,1 456 23,8 20,2 | 24,7 21,9 186 45 a8 274 18,3 21,4 15
20 24,0 340 24,3 23,1 | 30,7 25,2 238 44 132 370 18,5 19,2 20
% 6,2 | 270 25,0 25,4 | 36,2 2,8 284 a1 173 57 | 18,3 17,4 5
10 28,0 222 25,7 2702 | 41,5 30,0 325 37 210 535 17,8 15,6 30
35 29,8 190 26,2 2849 | 46,2 | 3,8 363 34 244 607 11,3 14,4 35
40 30,9 160 27,5 30,4 | 51,6 33,5 399 3 275 674 16,8 13,4 40
45 32,2 140 28,2 31,6 | 56,4 35,0 434 28 303 7 16,4 12,6 45
50 33,4 120 29,4 32,8 | 62,1 36,4 466 26 329 795 15,9 11,6 50
55 74,7 10Q 30,8 33,9 | 69,2 31,6 495 23 352 847 15,4 10,4 55
60 35,6 85 32,6 34,9 | 76,2 18,8 523 21 373 896 14,9 9,8 60

Suharlan, A., Sumerna, K, and Sudiono, Y. (1975). Yield table of ten

industrial wood specoes.
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Swimbanis mehggoni U¥HH D) . K sawrephyife (AABREHR-Y
W drdey - SR o :
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B Sup ) # Heo |[WBERe)] ¥ Beoplesl 0 F e
17 19.1 25.9 020 64(H) | mAsza R (WY )
22 190 390 0.37 124 "
36 21.3 50 3 079 251 "
21 15.3 37.9 — 361 Y792 % (27)
18 13 6 20 9 — 871 Jnvzedt (nyv)

BHOWEBE L Lo L ¢, 0EERATTESEERES25mYha L LTV ABIL 5D
P BEDA VIR 7ONMESASE, CTOFRIBBRLLEIIZELRS,

Sunetenia mahagon:, S. macrophylla &R (B

BT e | TOBE (POWRERERAHT MEHR |FTYERE
ot 1) (m) ()] (m/m)| (m¥ha)  (mi/ha)
5 2, 405 4.8 67 4 1 1.0
10 1, 545 9.2 101 39 10 5.0
15 1, 065 12 6 12.8 75 19 7.0
20 780 155 171 112 29 8.6
30 450 20.3 26.5 188 45 11.1
40 305 24.2 35.1 262 43 12.3
50 230 27.2 418 323 38 12.7
60 190 290 45 6 368 34 12.6
(et )
5 1, 650 8.6 8.1 33 8 82
10 710 16 2 17 6 124 35 16.7
15 456 20.2 24.7 186 45 18 3
20 340 23.1 30.7 238 44 18 5
30 222 27.2 415 325 37 17.8
40 160 30 4 51 6 399 31 16 8
50 120 32.8 62.1 466 26 15.9
60 85 34,9 76.2 523 21 14.9

(SUHARIAN, SUMERNA & SubpIONo, 1975 12 k 3)

i 5
ENBE19ID). RFEMEoEKRREE (V) . BHMWHE No. 67 @ 41-44
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Tegakan
unur  {veninggi| TECANAN TLTAP ( MAINSWMD) (T.T.)penjarangan (T.P.) Juntah rﬂfifﬁﬂta ovep ol Umur
(Thinnings) tahunan |berjalan
( Age ) | (Upper- ( Age )
height) Jumlah Rata-rata|Rata-rata| 8idang | V.hayu Y. kayu (Vkt kumu- (Mean (Current
pohon/haj tinggl diameter|dasar/ha| tebal/ha |tebul/ha jlatip/ha | (Total | apnual) [anpual
Numb s 3 (Average | (Average {Basal | (Thack- | (Thick- Wew /ha) (;giur_;e% L {
(Tahun/ (Number helght) |diameter)|area/ha } wood/ha | wood/ha Pt Ancres NETe" | (Tahun/
of «ZT,P.)| ment) ment)
Year) Year)
trees/ha) 2
(m) N) (m) {cm) (m™) (m3) {m3) (m3) |(m3/ha) | (m3/ha) | (m3/ha)
Ochroms bioolor Rowlee (Balsa)
BONITA I (SITE CLASS I)
1 4,6 1225 66,8 4,1 9,2 8,2 24 1" 11 35 45,0 - l
2 9,6 827 39,0 8,8 13,2 11,4 74 25 36 o 55,0 15,0 2
3 13,9 573 32,3 13,1 17,1 13,1 106 28 74 182 60,7 72,C 3
4 17,8 405 30,0 17,0 21,4 14,2 133 50 124 257 64,0 75,0 4
5 21,0 303 29,4 20,3 25,1 15,0 152 57 18y b3)) 66,6 76,0 5
6 23,1 244 29,8 22,5 28,5 15,6 166 60 24t aon 61,8 74,0 6
1 24,6 209 30,2 24,1 31,2 16,0 177 60 301 478 €8,3 71,0 7
8 25,7 188 30,5 25,2 33,2 16,3 184 60 361 545 €8,1 70,0 8
9 26,4 175 30,8 25,9 34,6 16,5 190 60 421 611 67,9 66,0 9
10 26,8 167 31,0 26,3 35,6 16,6 194 60 481 67% 67,5 64,0 10
BONITA I (SITE CLASS II)
1 6,5 1050 81,1 5,9 10,9 9,8 42 16 16 58 58,0 - 1
2 13,2 613 32,9 12,4 16,3 12,8 102 36 52 154 74,0 96,0 2
3 17,6 414 30,0 16,8 20,9 14,2 133 50 102 235 78,3 81,0 3
4 21,3 295 29,4 20,6 25,5 15,1 156 59 181 316 79,0 81,0 4
5 24,0 223 30,0 23,4 30,1 15,9 173 60 224 304 78,8 78,0 5
[ 26,1 160 30,7 25,6 34,1 16,4 188 60 281 469 18,2 15,0 6
7 27,7 152 3,5 27,3 37,6 16,9 200 59 340 540 Tt 71,0 7
8 28,7 137 32,0 28,3 40,0 17,2 208 59 399 607 75,9 67,0 8
9 29,4 t27 32,5 29,0 41,8 17,4 214 58 457 671 14,6 64,0 9
10 29,8 121 32,8 29,4 42,9 17,5 217 57 514 731 73,1 Q, 10
BORITA III (SITE ClASS IIT)
4 :,4 896 | 42,7 7,7 12,5 11,0 62 22 | 22 84 84,0 - 1
2 16,9 440 30,3 16,1 20,1 13,9 127 48 | 70 197 8 0 2
3 21,5 287 | 29,4 | 2059 25,8 15,1 | 156 58 | 128 284 W7 '8 3
4 24,6 211 30,1 24,1 31,1 16,0 178 60 , 188 366 91,5 82,0 4
5 27,0 164 31,1 26,5 36,0 18,7 196 60 248 444 as,8 18,0 5
6 29,0 132 72,2 28,6 40,9 17,3 210 59 . 307 517 86,2 73,0 [
7 30,6 " 33,4 30,3 45,1 17,7 222 56 | 363 585 83,6 68,0 7
8 31,7 97 34,4 3145 48,7 18,1 230 54 47 647 80,9 62,0 8
9 32,4 90 35,0 32,1 50,9 18,3 236 52 469 705 8,3 58,0 9
10 32,8 as 3544 32,6 52,2 18,4 239 51 520 759 75,9 54,0 10
Suharlan, A , Sumerna, K, and Sudiono, Y. (1975) VYield table of ten

industrial wood specoes
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Table 3

Growth data of some Eucalyptus plantations of Punjab raised under Social Forestry programmes,

—

Spacing I Age Av dia ’ Quality MAI Site

{(mxm) (yrs) {cm) of cultural | (m*/ha) type Location
operations

30%25 60 123 Good 18 04 Poor V' Piareana

50x20 55 123 Averag: 350 Poor Chak Sarkar RF

20x2.25 35 14 1 Average 1537 Poor \" Dhilwan Khurd

65x15 140 17.3 Average 22 80 Poor R F Ludhiana

25x18 35 15 Poor 29 48 Poor v Sodhiwala

L7x1.7 80 124 Good 28 40 Poor \ Behlewala

1 8x1.5 45 99 Average 18 54 Average V' Malsian

3030 205 352 Average 22 90 -do- Bir Bhare Agol Patiala

3040 140 27.6 Average 29 90 Poor  Govt Forests Nasrala

Hoshiarpur

40%x40 30 12.7 Good 1133 Good V Aima Mangat

i g2

Source * Dogra er af , 1984

Kapur, S.K. and A.S. Dogra (1989). Fast Growing Species for Meeting
Rural and Industrial Needs of Punjab - Present Status and Future Re-
search Needs. Indian For, 115 : 201-208.
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For Eucalyptus the situation is reversed: the culture was
established in the state more than seventy years ago, and therefore the
existing yleld tables are sufficiently trustworthy and exhaustively
tested. In practice, however, more studies on the correlation between
development and site will be necessary (Van Goor 1975) The Eucalyptus
species generally used are E. grandis, E. saligna, E. alba (hybrid or

urophylla), E. urophylla, E. citriodora, E. camaldulensis, and E.
tereticornis. -

Site and the Factors of Growth

The factors of site, fundamental for growth, are related to climate
and soil. The topography in subtropical and tropical regions does not
influence growth directly, for it is implicitly considered in the
development of the soil. Growth is, however, directly 1influenced by the
soll.

Climate

In accordance with Thornthwaite, the state of Sao Paulo can be
divided into climatic regions based on the average annual temperature and
rain deficit as follows:

Region A: Below 20°C, without hydric deficit.
Region B: Below 20°C, with hydric deficit less than 30 mm.

Region Bl' Below 20°C, with hydric deficit between 30 and 60 mm.

Region C:  Above 20°C, without hydric defrcit.

Region D: Between 20 and 22°C, with hydric deficit less than 30 mm,

Region E: Between 20 and 22°C, with hydric deficit between 30 and
60 mm.

Region El: Between 20 and 22°C, with hydric deficit above 60 mm.

Region F: Above 22°C, with hydric deficit above 60 mm.

Region Fx' Above 22°C, with hydric deficit between 30 and 60 mm.

Region F,,: Above 22°C, with hydric deficit below 30 mm.

11°

The definition of these regions 1s based on water-holding capacity
of 300 mm. The regions indicated with the digits 1l and 11 are of lesser
importance and in this study were included 1n the principal types of
climate as shown 1in Figure 3.

Based on essentially climatic parameters, the state of S3o Paulo was
classified in regions qualified and not qualified for the cultivation of
several kinds of Pinus (Golfari 1967) and later several kinds of
Eucalyptus.

So1ls

Soil factors are divided into physical, chemical, and biological.
Physical factors determine the conditions for nitrogen fixing,
mycorrhizae, and so forth, and are well defined by the great soil groups.
The fertility of the soil is more difficult to determine. Since the soil
1s covered with natural vegetation, the fertility 1s reasonably related
to the great soil groups. But even under natural conditions, fertility
varies. As one discovers in practice, there 1is variation of natural
vegetation on the same unit of soil; the atropical influence is so
remarkable that the fertility of the site can be determined only through
a chemical analysis.

Concerning physical propertles, particular soils encountered include
latosols, podzolized soils, lithosols, hydromorphic soils, regosols, and
Mediterranean soils. From the great soil group 1in the state of Sdo
Paulo, Pv (podzolized red green), PVp (podzolized red green variation
Piracicaba), Plm (podzolized variation Lins), and Pml (podzolized
variation Mar{lia) were grouped.
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Table 3. Yields for Eucalyptus species (simple coppice).*

Outsid Inside Stacked Volum
Age (yrs) Bark (m™) Bark (m™) Inside Bark (m”)

Pl 7 375 300 360
12 161 129 155

17 128 102 122

Total 664 531 637

P2 7 285 228 273
12 122 98 1i8

17 97 717 92

Total 504 403 483

P3 7 214 171 205
12 91 73 87

17 73 58 70

Total 378 302 362

P4 7 153 122 146
12 65 52 62

17 52 42 51

Total 270 216 259

*Percentage of bark = 20%. Bark factor = 0.894. Form factor = 0.55.
Coefficient of stacking = 1.2. Square bark factor = 0.80 (% of wood).

The total of costs adjusted to the beginning of rotation 1is:

S S r . T
£ C = PL + 1 " 2 + a (1,0 1~ ~ 1) . T (1,0 i° - 1)
1,0 il 1,0 12 0,06 ° 1,0 1" 1,0 i°
where:
Da, Db, etc. = amount of thinned wood during the years a, b, and so on

Cr = amount of wood at final cutting
P = price of wood at factory
E = cost of exploitation (cutting, debarking, piling)
PL = cost of planting and silvic treatment during the first
year
Sl’ 32 = cost of silvic treatment during the following years
a = annual cost of management, 1ncluding maintenance and
depreciation of installations
T = land value
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Table 4. Yields for Eucalyptus species (rotation 35 years) *

Outside Inside Inside Bark Stacked Valume Inside Bark

Bark Bark Thinned, Inside Bark, for
Age Thigned  Thigned as Pulp as BRulp Sawnmill
(yrs) (ma) (mg) (mg) (mg) (:T)
Pl 7 105 84 84 101 -—
9 128 102 77 92 25
12 156 124 56 67 68
16 175 141 22 26 119
23 198 158 16 19 142
35 774 619 62 75 557
Total 1,536 1,228 317 380 91l
P2 7 80 64 64 77 -
9 97 177 70 84 7
12 113 91 46 55 45
16 127 102 21 25 81
23 141 113 12 14 101
35 568 454 5S4 65 400
Total 1,126 901 267 320 634
P3 7 60 48 48 58 -
9 72 57 53 63 4
12 84 67 44 53 23
16 94 75 15 18 60
23 103 83 10 13 73
35 412 330 33 38 297
Total 825 660 203 243 457
P4 7 43 34 34 41 -
9 51 41 41 49 —
12 60 48 34 41 14
16 66 53 16 19 37
23 73 58 9 11 49
35 290 232 24 29 208
Total 583 466 158 190 308

*See note for Table 3.

The potental profitability coefficient (1) 1Is determined by
comparing

To calculate the economic transportation radius of wood from the
site of production (plantatlon) to the place of consumption (industry),
one again uses the basic forest equation. It gives the total available
for transportation (T ), once the profitabillty rate demanded for the
investment is fixed. "The result is obtained by transforming the basic
forest equations:

Iec

P-E - Tr T q

8
Yictor, M A M ; Kronka, F J M et al Land Classification for Industrial Afforestation

1n the State of Sao Paulo, Brazil, Forest Site and Productivity, 69-92
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Reference
Area
Stocking

Volume

Remarks

Bk - NECRAT I,

Heinsdiyk et al, 1965

Brazl Number of sample plots 981
Average N vartes from about 2 800/ha (QC 6, age 4) to
700/ha (QC 1, age 25)

Stem volume overbark to tip, including stump Volume
of thinmings shown separately, included n calculation
of MAI

Mean stte quality was 3 to 4. Distribution of plots over
four years old was found to be QC 1 36, QC 2 87,
QC 3 255, QC 4 325, QC 5 195, QC 6 21

K, *Ax¢&

CQuality class 1

v \'
Age N hdom h d {total {thin- MAI
(years) {m} {(m) {cm) crop) nings) {(m*)
(m’} (m’)
4 1640 22 1 153 102 135 —_ 338
5 1337 267 189 124 211 32 422
8 983 352 260 166 412 30 555
11 855 400 300 19 1 558 23 56 4
14 790 430 325 204 664 18 535
17 750 450 33.9 213 743 14 498
20 724 465 358 223 804 17 46 1
25 695 483 373 229 879 13 405
Quality class 2
4 1688 191 129 100 93 —_ 233
5 1375 230 160 118 146 22 292
8 1012 304 2290 159 285 20 384
11 880 345 254 18 1 386 16 389
14 813 371 276 194 460 13 370
17 772 389 29 1 204 515 10 345
20 745 402 303 210 557 12 319
25 715 a1 7 316 220 609 9 28 1
Quality class 3
4 1759 156 106 92 63 — 158
S 1434 193 131 i1t 99 15 198
8 1055 255 180 150 193 14 260
11 918 280 208 169 261 11 264
14 847 312 226 181 311 9 251
17 805 326 238 191 347 6 233
20 776 337 247 197 376 8 216
25 745 350 258 207 411 6 190
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Quality class 4

_ - v \J
Age N hdaom h d (total (thin- MAI
(years) {m) (m) {cm) crop) nings) (m*)
(m) (m’)
4 1878 129 82 83 41 —_ 103
S 1530 155 102 10 2 63 9 126
8 1126 205 140 134 124 9 16 6
1" 980 233 16 2 153 168 7 169
14 904 250 17.6 16 6 200 6 16 1
17 859 262 18.5 175 224 5 150
20 829 271 193 181 242 S 139
25 795 281 20.1 188 264 3 122
Quality class 5
4 2112 96 59 70 24 — 60
5 1721 15 7.3 86 37 6 74
8 1266 153 100 111 72 S a8
1 1101 173 116 127 97 4 98
14 1017 186 125 140 116 3 914
17 966 195 132 146 130 3 87
20 932 201 138 150 140 3 81
25 894 209 141 156 153 2 71
Quality class 6

4 2777 61 35 45 10 —_— 25
S 2263 73 44 5.7 16 3 32
8 1 665 97 60 7.6 30 2 41
11 {448 "o 69 86 41 1 42
14 1337 119 7.5 92 49 1 39
17 1270 124 80 96 55 1 37
20 1225 128 83 99 59 1 34
25 1176 133 86 105 65 1 30

Jacobs, K R Eucalyptus for pleanting Specics monograph p.394 FAD Rowe 1979
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7 — & FRELH 3T IRE
AR -NEICEYIIER K, AL

14-1 EENERB. TFATHhOLEONCHERNET -9
#if . E.camaldulensis GT:7)V—>btrT#H1 o
(1) TFATHBoFy 787 e 22 P T HHEMRKESTEL b
50GT/ 94 -5& (MAI 625 GT/ /)
(20 TFAT#HBoORMBFEEMEMS E ( Economic Reforestation Policy of

Tha: Private Sector ) L b

B, EHHROSE 106GT/ 54 -4
TFRFATH ERKIAZBEOFAOESE 16 v "
U BESOFADOHE 32 . "

MEFH 196GT/54-4% (MAI 1225 GT /4a)
(3) TFATHBOMMKT =+ CIREFTHEIL D
Fire—Wood ( F¥ ) 190n’/54 S54(MA] 2375m/ka)

Log —Wood ( %) 109w’/ 54 - 5£(MAI 1363 m  4a)

) BEEF A X~ EEE~~OBMARE (19844 ) L b
33 GT/74 4 (MAI 206 GT /%)
(5) BER4# Soom Hua Seng ol E TFHI L b

s/ 54 4 (MAI 3125m/4a)
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-2 947540 FHORRMNEF-¥

v 24 2 =B E.camaldulensis Provenance Trial 4 X2m o)

M &

Heght
(m)
90 r

12963

sor 12180

12964

45

7.0 12952

12181

12146

60 12354

12338
50r
40t
3o0f
20¢
1O}

1 1 1 L I 1 S I 1 [} e N SRR S B L L

Dec, Jan, Mar May. Jul Sep Nov, Jan, Mar. May

1981 1982 1983 1983
(2 MEsHEE&E
DBH.
(cm )
b0 12963
12964
12186
12352
- 12346
50 12338
12181
12354 !
40F
30
20 B
.o
{ [T | f L 1 ! ! L ' L
1y
Dec, Jan. Oect, Dec. Feb. Apr. May.
1981 1982 1983 1983
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14— 3 SEOFETRALILT-%
F.()NoMEE 1 4« —4d o AMKEXK L 5,
M #rFyv+7 VEKC Farm#tBHK

@® E camaldulensis 24 9 7 B 3% 1 5m

meEEa%E 69cm (28 &F¥H Max 12 Min 3 )

il =3 10m ( " Max 13 Min 9 )

(1&R% bHHE 001541 ')

@ E. camaldulensis 144 % A 3X15m

MEERE 65cn ( 20&¥¥H Max 90 Min 30)

MEEZE i3] =

BARAIE M1 65 cm 85 m
2 55 75
3 60 82

E.deglupta

%

(o01134m)

(000677 )

(000914 )

M EE 76cn (1 8Z&F¥H Max 90 Min 55)

MEEE i =
BEXHle 41 85 cm 80 m
2 50 64

&

(o002196n')

(000676 )

(90 Fsv70H FAMK E.camaldulensis 5 FEERFREE, BFE14E£3 &

BoliFE#h (REHEBETCELEZELTVWENW )

MeER 3} =
BARAE /41 6,6,7,7, cm 85~90m
2 5 8.8 75~80
3 7,1, 70~80
4 577 80
B FyrF2ryyvA+48E FEMN 34241 T —H Y1
BARAE MEE#E B oS
E.tereticornis So. 1 110cm 150 m
E.camaldulensis /1 155 160
2 125 140

—135—

& (F39)
(oo01170n')

( oo1214)
( oo1174)

( 000992)

0 EEM

# O’
(005643m)
(o12216 )
(o0o07071 )



(8)

(6)

(M

(8)

2—Y B FHAEHM E.camaldulensis 7 H 3 X 13m

e E® 49em ( 10XF#H Max 55 Min 40)
iz} = 54m ( " Max 60 Min 49)
(1 &=42p#8& 000328m)
x—1) B FAMK E.camaldulensis 34778 REKXR
BHBR(EHR) ARBAL 2 micRH, RKOZRETHM L %o

MEE®E s = B M & HE8E
REA m1 185cm 193m 01757m°(020444) 228 kg
2 220 190 02469 (028390) 320

2—Y) vB % bv B BUF® National Provenance Trial

E. urophylla 744 28X28m, # L E.camaldulensis © # %

XA L%,
BRI E s E & i} & # i
M1 g 190¢m 170 m (019289m)
2 " 240 225 (039073 )
3 ;quﬁj. 180 180 (o18216 )
4 " 170 190 (017068 )
5 " 160 190 (015147 )

FarysF,v=B Hrrvy - F FHAM E.camaldulens:s

3E1L A 2x2m
s E 81 cm (30 &KF¥H Max 120 Min 30)
il = 135 m ( 3AKF¥# Max 145 Mn 125)
(1&x%%y ok 002843m")

FAXSFv=R K2 MBS FIOMMH (Agroforest Trial )

E.camaldulens:s 8X2m 6 M

B EZE 116cm (304&F3% Max 170 Min 40)
il =) 130 m ( 3 &FH 12 ~ 14m )
(1 Xx%% b 005725m)
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9 v, 77YVR Fe 4S8 FHAHK E.camaldulensis

3X13m

MESEE 50 cm
# = 73 m
(1Y% b bk

w vzra4zr=§

D 247349 VEKERH

E.camaldulensis

mEE®

117 cm

@ 473549 FVHHEEK

E.camaldulens:s

MREE
il =

82 cm

106 m

(1 &M% b HK& 0023

14— 4 HREEDHRE

1437 A

(10Z&FE¥H Max 70

( " Max 101

000523m)

5 EH 4 X 2 m
(92Z&F¥H Max 140 Min 80)

4 FEHE 3X2m

(10ZF&¥E¥H Max 100
( " Max 125

22n')

Min 20 )

Min 30)

Min 60 )

Min 85)

2 4B TH., E.camaldulensis O AMBEERELIT A EN L 2 LABEI L

TWk\n,

CORD, AEOBETCERLAFEL 4 —3 —B0x— Y YEBoRAMK
(3&ET7R) TORBEIRRT — 2423 L BRF 2T o ER, REETA

Y + Matera #Hi 5 ® E. camaldulensis O AKMBE X (FAOER K L 5 )45,

BHI(EESTALoCEL LN A,

V(gEf) =

bk, REFBEARO 2 mBERAKXKORD _REKIAZHBE (KAL)

117D+ 024D*H+061DH—860D

1

0,000

Ev FRCIAYAMB(EME) t 2B ThiEROoES D TH B,

F14 — 1
AR kOTHEELD @) AR EX o (B) A/B %
M. 1 01757 020444 860
M. 2 02469 028390 8§70

e

E}E

BMERGAUETCE A -2, TFATOHBE R 5 FBELDCLDL S
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ThHH, A ICHBLTYVLAEEV S TN,

COMBEREI LR, BYFRERO 14—3NOBFRLCOWTRET 5 L,
e YR 7T 1w, FEFHRRER 2 3 W& 145,

Tk, 14—3-000—-Qns4754v , FPHEHAEWKR(44F) TiE, teB 2
VMBI 3 o, ETHREEEA T’ & kb,

MEG 24 7 BoBEEKRTD Y, BEQARRKOREKEREVORBEH
MHRE Vo ELDDIRD, WBONETREFAZHMAKRE L L L LARPHERAK
T EBRACR L, DPBERE LK, ke b OBREHE~—= & LTH
BLAAOTHL L5 (OMBARTTN TV S,

—FIER T, B, BESE2+QCIT LR TWIBFERE. 2 VEEOR
HaBR T ohisr, 1 4 -1 ~()~BKRTTFATOERERA» (4a
M hFE6256~2375m)A. WTFNRIKLTIBRKTDH, chr do-7T,
ROBRELTTA T2 LBBRENINETSHSH,

i g

MAEKBE (1987428) SABICBT s —AHYoEKBRMEFy BB ICTERECHTL2AER
s&, WAENR . TL-78
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BHIE ¢ UIRTALEAECT b £ &30 \

, Bogriyotus tansalifutensts (U Rwb v FHAL]Y
W O cepney

F— oMM DT MRS
BE-IN¥EICHAT2R B, AL

Localitys Mamora
Stocking density: 800 stems/ha (initial)
Measursment

specifications: stem volume over bark, limits not sepecified

MAI (m3/ba) by quality clgggk/

Quality

ige class T 11 111 Iv v

(yoars)
6 5‘8 4'9 3-9 3-2 2'5
1 6.8 5.5 4.4 3.5 2.6
8 707 6'1 4'8 3.8 208
9 8.3 6.7 5.2 3.9 2.9
10 9.0 7.1 5.4 4.1 2.9
11 9.6 7.5 5.6 4.1 2.9
12 10.0 7.8 5.8 4.2 2.8
13 10.3 8.0 5.9 4,2 2.7
14 10.6 8.0 5.9 4.1 2.7
15 10.9 8.1 5.8 3.9 2.6
16 11.0 8.1 5.7 3.8 2.5

l/ Limits for quality classes not provided

HH 54
(2) Jacobs, M.R. Eucalyptus for planting. FAO. Rome,
1979
¥4 J = A & F— % : Pandrey, B Growth and yi1eld of plantstion species 1n

the tropics, FAD 1983 B X
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. ﬁﬁ KYRTASEAE(’T? S ":E«*Eﬁ}
LR “ Euemiyptas #aunfﬂ%!anafa

fE vefen

T ERMH DI MR

BE-NEICEYT DX, B,

Stocking Spacing 35 X 35 m, therefore imtially N = 800/ha

A ¥

_Rﬁy#uégéﬁi

Volume  Stem volume overbark Inclusion/exclusion of tip and
stump not specified
Quality class |
Age he dg G \ MAI CAl ¢
(years) (m) {cm) (m’) (m) {m') {m*}

6 11 16 87 351 58 12.1 0 365

7 12.4 13.0 109 477 68 133 0353

8 136 143 131 617 77 137 0346
9 146 154 152 751 83 142 0340
10 156 165 174 902 90 151 0333
1 165 174 195 105.4 96 150 0328
12 173 183 215 120 1 100 144 0.323
13 180 191 233 134 1 103 14 4 0320
14 187 198 25.1 1490 106 142 0317
15 193 205 269 162.6 109 140 0313
16 199 21.1 286 1770 1.0 134 0311

Quality class Il

6 10 4 109 76 293 49 87 0.373
7 115 12.0 93 387 55 87 0363
8 125 131 110 488 61 108 0354
9 135 142 129 604 67 110 0346
10 143 151 145 709 71 110 0341
8 151 159 162 824 75 109 0336
12 158 167 178 935 78 106 0331
13 16 4 173 192 1036 80 96 0329
14 169 179 204 1126 80 92 0325
15 174 184 217 122 1 81 87 0323
16 178 188 228 1300 81 83 0320
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Hi B8

Quality class if

Jacobs,

Age he de G \Y MAI CAl f

(years) (m) (cm) (m*) (m*) (m’) (m’)
6 96 100 64 235 39 71 0 382
7 106 111 79 309 44 76 0370
8 115 120 93 387 48 79 0363
g 123 129 107 467 52 78 0 356
i0 130 137 120 54 4 54 75 0350
11 136 143 131 617 56 75 0 346
12 112 149 142 695 58 74 0342
13 147 155 153 76 5 59 65 0339
14 151 159 162 824 59 53 0336
1S 154 162 16 9 870 58 45 0334
16 15.7 165 176 918 57 46 0 331

Quality class IV
6 89 92 55 19 1 32 58 0393
7 7 101 65 242 35 56 0382
8 105 109 77 301 38 54 0372
9 111 116 87 351 39 53 0 368
10 11.7 123 96 407 41 52 0 361
11 122 128 105 456 41 46 0356
12 126 132 112 499 42 44 0354
13 13.0 137 12.0 544 42 34 0350
14 132 139 123 568 41 24 0348
15 134 141 127 592 39 24 0 347
16 136 143 131 617 38 20 0 346
Quality class V

6 81 84 45 147 25 43 0404
7 88 91 54 185 26 38 0393
8 94 98 61 222 28 37 0 388
9 100 104 69 263 29 35 0379
10 104 109 76 293 29 25 0373
11 107 112 80 31.7 26 25 0370
12 110 115 85 343 28 21 0 368
13 112 17 88 360 T27 17 0 365
14 114 119 91 378 27 13 0363
15 115 120 93 387 26 09 0362
16 116 121 95 397 25 07 0 361

N R Evcalyptus for planting Spccics monograph p 384 FAO Rome 1979
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| B UYRTADEAECY R £ EH)
: Eucalyptus caxaldufeadly {Y B~y KHAS
B yAduxnuy
F— 9RO MIRE
5.9.4 Provenance triale

In the internatiornal provenance trials, whioh started in 1966, 14 countries, Mediter—
ranean as well as tropioel, participated. Provenances identified with good performance

particularly in the tropical zone (based on results from Nigeris, Zambia and Madagnacars
are desoribed below,

Nane Sub-region Region Altitude Rainfall
— (m) (om)
Lake Albacutya Salt Lake Baein of River 183 341
(6845) Murray
Petford Ettinity with Northern 510 704
(6553) E. tereticommis Queens Island
Katherin North Northem 110 943
(6869) Territory
Wiluna Northem Westam 330 200
(7046) Goldfield Australia

Bk - WREILHTDI IR K K&

Tield of some provsnancesat Ataka (Nigeria) at 6 years of age (1) iz reported as
follows:

Provenanoce MAT (n3/ha)
Lake Albaoutya 9.4
Petford (vest) 11.2
Katherine 1000
Wiluna 8.5

3.7

Walpors Island (worst)

5.9.5 Weight (fresh)/volume relation (3)

Regression equation (based on meagurement of 106 itrees):

log W = - 0.673523 + 2.0180% log D + 0.,025196 H
(r2 = 0,932, SE = 20.9%)
where: W = weight in kilograms

H = height of the tree in metres
D = diameter at breast height in om

Remarks: Volume of the wood has been measured up to 4 cm top diameter over bark, both
main stem and branches, and trees were of dominant and co-dominant classes.

The DBH range was 11.0 = 36,0 cm
and heights range 9.2 -~ 28.2 m

i gt

(1) Lacaze, J.F. Study of the ecological adaptation of Euoalyptus: A study

1978 of provenance of Eucalyptus opmaldulensis. Dehn. FAO Projeot Xo. 6.
Progress and Problems of Jenetic Improvement of Tropical Forest
Trees. Vol. 2.

(3) Malik, M.,A, ot al.  Fresh weight tables for Eucalyptus ogmaldulengiy growm
1981 in the irrigated plantation of Northern Iraq. MNesopotamia Joumrmal
of Agrioulture. Vol. 16/Fo. 2.

¥4 ) = A P F — % . Pandrey, D. Growth and yield of plantation speciles 1n

the tropics, FAO., 1983 o
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#99  HIRTALRARL S b & B
Sugalyptds ¢logelany
B 1 #VET -

S RMMO TR
Zambia (Copperbelt)
BE - WN¥ICBT 3%, B Kk

Reference. Country statement (provisional yield table)

Stocking Initlal N = 720/ha, thinned at ages 5 and 8, final N = about 250/ha
Volume  Stem volume. Volume of thinnings shown separately, included in the calculation of MAI

Roundwc:od volume Roundwood volume Assortment
Age R 3 N G v CAl  MAI m’ to: percent to: percent
(years)  (m) {em) m) (m) (m) (m) Small Pur-
10cm 15em 20cm 10cm 15cm 20cm  Saw Waste
poles lins
1
2 9.0 8s 720
3 12.5 126 720
4 142 14.2 720 518 130
B'S 16.5 163 720 150
A {17.0) 17.0 494
T 150 150 226 4.0 19 12 66 44 28 18
6 188 192 494
7 20.5 210 494
B 8 220 27 494 200 130 18.6 114 78 88 60 47 15 26 13
A (22.6) 233 247
T 206 212 247 8.7 54 46 26 85 48 36 19 31 14
9 240 252 247
10 255 270 247 141 105 17.8 95 83 91 79 60 5 119 14
11 270 28.7 247 160
12 282 304 247 179 146 18.2 135 130 93 89 60 4 9 17

' B8 = before thinning, A = after thinning, T = thinnings

i 81

Jacobs, K R Eucaiyptue for planting. Speccles monograph p 394, FAD Rowe 1979
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B WYRTACRARCY ¢ B BB _
: Evenfypray doglupta. (hF V¥ 3 .
5?3v§&;%ﬁ'.$f-wﬂz'

-~

B

F— R0 T HREK

Locality: Surigeo del Sur (Mindanao)
Altitude:s 20 nm

Rainfall 3 500 mm

Driest month: more than 100 mm precipitation
Data sources temporary sample plots

Number of plots: 135
Method: point samplang

Bk - REICBRIIER K, Xuas

(a) General site index equation:

H = - 18.176946 + 50.47292 log A r° = 0,93789

where: B = mean total height of 5 dominant and co—domnant trees in the plot
A = stand age

(b) Yield prediction funotion:

log (V+ 1) = 3.538342 - 14.021407 x % + 0.2314196 x r2 = 0,882

02

V = volume in m3 per ha measured up to 10 cm diameter top
S = bBite index inm
A = pgtand age (only 3 to 6 years old plantations studied),

where;

MAI;(@%/hg)ﬁhx si1te index

18 20 22 24
5 7.2 9.0 11.2 13.8
6 13.0 15.5 18.5 22.2
1 19.1 22.3 26.0 30.3
8 25.1 28.8 32.9 37.6
9 30.6 34.6 39.0 43.8
10 35.6 39.6 44.1 49.1
1 39.8 43.9 48.4 536
12 43.3 47.2 51.8 56.6

Remarks: Site index has been caloulated for the reference age of 6 years. Ninety
eight percent of the sample plots have a site index of 18 to 24 andthe most
common is 20. No thinning hae been carried out. Stand density of
625 stems/ha was uniform in all the plote.

Hi 88

(2) Tomboo, C.C. Orowth, yield and economioc rotation of Bagras { Eucalyptus
deglupta) pulp timber ip FICOP plantations (Mindanao). Part 2 Yield
prediction model. Sylvatrop. FPhilipp.For.Res.J. 2(2).

¥4 Y 2 2 b F— % ¢ Pandrey, 0. Growth and yi1eld of plantation speciles 1a

the tropics, FAD 1983 B )

—144—



BIFE C SYRTACEAE(™ p BEH) .

Epesrtyptus duglupty "{H ok lete )
M ivev- '- . L
%4-6 OWEIZ, vKRH=— : Swietenia macrophylla (A A KvKH=—) , 21—
T4 7 : Cordia alliodora(h+ VL v F) . YI VTR : Haesopsis eminii (In
V)Y . h¥ iR Anthocephalus chinensis (hS v nR¥v) . Ao S5 :

Endospermum macrophylium (ho 7 3) . T 379 : E. deglupta (h AL VL)

T RB MO IR

1) BBk X AL 0%
Fl—#EcAKBOoaRE AT ATt Rb FTHRLINTKH

34— 6 cHEBEOENETER

# & $4 (%) EtEEEH (ha )
~ & H# = - 14 1800
a - F 4T
) 27 3500
= x Yy 7 /A
HooK v s 2 300
) v 7 7 1 100
7T 5 7 7oA 56 7300
g 100 13000

b0 2T, B4~ 6IKRT LI K deglupta O#L+ T, Mollic Andosoils
ODRIFAZTHIERINAZP.N. ONB. B4 5, OE (K4 -60@
EITxRT ) & Fi1j1 © Nukurua WX OF&E (4 — 6 OO TRT ) & HE
THE BROKBT—HBRPOKAMEIEELIIEL{RGFTHS LHMIN
5o

B, 5, PORERP.NG. OKERTTbhcd 0T, QIEHs
RANTWEWO THMATFMITE 2Ly, JOAA(CIKO « A L)
KEXoTo01lhall DWW THRELAKE (B4 -6 0DTRT ) LHNTH®
RTELH6LEBbh b8, JOAAORBBER~NT S Nukurua # X L 2> %2 b
%5L5Thb,

4 /2. Nukurua X OBRZER JICA(IAL YK LI 5 T3 -1 6 FEHEDOE
AHE 2 CEBMBIC L > TEBIELABICEI 530 TS 5, &H% Navua Jllif
BICDOWTNZ. ©Groome LHARLHE LAKE (K4 — 6 OXHTRET ) &,

EMBD R DT OREE LV, BFEHK A T NokuruatiX L b £ %

—145—



BHO IS hdbhb, ¢ il Nukurua MiX O 43D 2 7 & 4 (T i X
Ty Navua IO L2 83 B T HEOENWT LKA T L 4DOTH S 90

Z T, Nukurua & Navua O f#& % free hand curve K X o THET5
& 1 544 T Nukurua 3 0m, Navua T3 5m ( Nukurua 1 7 % #8) &

% bo

BEk - -NEICHAT IR, K AL

(20 #k#h & ha Y& b MR OKE
e ICRt T 2 ROk, M4 -6 KFEFT L 91K P.N.G. ORI
Nulcurua #iXICH X THEBEO RF 2N EE/RL T 55 % & Nukurua # X
DELAHMBEFNEOE O L, Navuath XD 5 Y *0E LWLoE. —2K
F1)1 TbR Ty BFRERICE W Thalx V HRABOZE L(brnE
tCEATS I IO LEBEDh 0T, coctic@BLtRBERT L LT 5,0
HRECTH Nukurua Tl 1 5 FAETChadacb2zo0m (FELLBISFELET
191m’ 164EAT206m ) HIPFIN 525, Navua THL 1 3FELEHIK
200 AR AN D EFE AL N B,
(3) #igh &L FHREEORE
Wi L FHRERER, B4 - TKRTERD T D, HMhidhalie b
BrLbBEHINLOT, Y¥RE—EHA%X/RT IO T b, Nukurua OFHRT
F17~2 0 FETFHYRRERK (M 13m/ ha ) KEFTH L5 TH b,
X C, Nukurua Tid 1 3FELET122m', 1 SEET127TW T 55, 7

B2V OFFE A S Navua Tt 1 3 EAEFER 1 3nlCETL0EFEARL2EN B,
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4 —6 Eucalyptus deglupta Ol & 5

* heravst { PNG#&HA)
2 Hoskins ( JOAA JRFIE)
v Nukura (JICA BiST 3)

% Namosi (N Z, Groome)

L (m)
It
L 60
T
I
" . ]
XEERTR '
A - 7
) . X
B " ' ° . X r
# o %

30 4 . 7% ,/Q

- )g/b
)
L X x
d
20 1 o’,}’
' 8) /J %
s
0 /ﬁ
0 T

T ; 4 5 16 'IT é ; 10 lll lI2 |]3 |I4 15 I‘S l"’ |1; ?9 20 2‘1 2’2 ;3 2'4 25 (&)
# 5]

4 — 7 Eucalyptus deglupta Ol & ha 44 b #H&

e Karavat(PNGBUH)

B Hosluns(UEO - A &)

‘© JICA 857 3 62P© Nukurns

~

X Namosi(N Z Groome)

(MAa)
® O¥H
700
ta
%
b so00 4
B ¥
i\
500 . °
100
oo
200
2
100
}/?
20O

0 1 2 3 45 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24 25 (%)

I ]

— 147~



o Keravat

B4 —8 FEucalyptus deglupta O#id & FHBEE
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DTXORILDTHLEMNS, MIKEBHOMBEREYEHT It Thbaw bt
X TCORBETELYMEREL LILONT-6THE,

X6 % B oM K E R B

# [H] (4r) 5 10 15 20 25

¥ o R E (m) 18 28 39 44 49
2y B E (m) 16 26 35 42 49
k| % o (/b)) 120 230 420 490 580

HEHRER (m'/ha) 24 23 28 25 23
%.;. ¥ o B B (m) 21 32 39 4 49
KT W & () 20 20 | 2| 4

K6 UL AU Ll Je T AN

WoW ) 5 w |15 | 20 | s | @ %
M@ 10% M (m) 23 35 a3 48 54 | JAICEN
ME: 23%8 (cm) 20 32 43 52 60 | Ak @
A, 400 (m/ha)| 170 | 320 | 590 | 690 | 810 | @ L
AFTPIYRR R (m'/ha)| B4 32 39 35 32 ool

Hi 8

WROME(984). A ALV UVALEROBK, BFEHE No.1 ¢ 25-85.
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Euoalyptus deglupta Bl,

Synonym: E. naudiniana F. muell.

Family: Myrtaceae

FEW BRITAIN (1)
Looality: Keravat

Bk - RECHIIER B A&

Yield table

age (years) AT (m3/ha)
5 18.2
10 1743
15 20.5
20 26,0
Romarks: Fo other details.

8
(1) Jacobs, X.R. BFucalyptus for planting. Speoies monograph p.394. FAO Rome
1579 -
¥4 Y =« 2 bF — % ! Pandrey, D Growth and vi1eld of plantation speciles

the tropics, FAD 1983 X
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A L WYRTALBAEL 2.5 % T BE)

Sucaiyotis deglupta - LA 1)
B rRYFZa~£27 '

Bk -NEICHATDIR, B, KA

PAPUA FEW QUINEL (1)
Yield datas Ages 12 — 15 years

H 5

(1) Horne, J.E.M.

MAT: 31.0 m3/ha

Crowth rate in the timber plantation of western Nigeria.

1962 Higer‘an Foresiry Information Bulletin (N.S.) Fo.l2.

¥ 4 2 = A b F — % 1 Pandrey, D Growth and yi1eld of plantation specles I1n

the tropics,

FaO 1883 [V
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W RRTACRAE(D R BB
L Eneaiyptus glebyly . (8 F ¥ F W H k)
WosAyE o

F— 9 RMMOIMBRIE

iy (3)

Looality: Filgiri Hills
Altitudes 1800 .-2250m
Rainfalls 1 300 = 1 400 o

Data sources ¥No indication

k- REICRT IR, B, AL

MAI (mBAzaLbL quality class and age

Quality

I II 111
clase

(years)

9 31.1 22.7 14.4
6 32,3 23.5 14.8
T 32.5 23.7 15.0
8 32.8 23.9 15.1
9 32.9 23.9 1541

10 32,9 23.9 15.1
1" 32.7 23.9 15.0
12 32.2 23.6 14,8
13 31.6 23.4 14.8
14 31.0 23.0 14.6
15 30.3 22.5 1444
16 29.7 22.0 14.1

Remerks: Volume is measured over bark, limit not specified. Original data are in
stacked volume and coversion faotor 0.625 has been used to convert into
solid volume. Dominant heighis, corresponding to qualiiy olasses, are

It 29,6 mj IIto 23.8 mj and IIIto 17, at reference age of nine years.
Crop not thinned.

Hi B8
(3) Jaydev, J. Working plan of Bilgiiis Division (1954-64), Growth and
1970 yield statistios of common Indian timber species. Vol. II.
¥4 2 2 A VF — % { Pandrey, D Growth and yi1eld of plantation species

the tropics, FAO 1983 iR
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B8 WORTACRARL 7 + & B 8D

Euzalyptys giobilug (Y Fh—Ha)
BtV E S
T BRMMOIIHMRE
Area India (Nilgiri Hills)
Volume  Overbark volume, derived from stacked volume of firewood
by use of reducing factor 0.625
RE - NEICHT IR B Ak
Quality class 1
Age hdom ddom v MAl
(years) (m) {cm) (m’) (m')
5 219 210 1553 31.1
6 1935 323
7 26.2 259 2274 325
8 262 4 328
9 296 299 296 3 329
10 329 1 329
11 329 33.1 3597 32.7
12 3859 322
13 354 372 4111 316
14 434 1 310
15 378 396 4548 303
16 4745 20.7
17 494 2 29.1
18 5128 28.5
19 5303 27.9
20 5478 274
Quality class (f
5 16 2 154 1137 227
6 1410 235
7 20 1 194 166 2 23.7
8 1913 239
9 238 235 2154 239
| 10 2394 239
11 265 267 2624 239
‘ 12 2832 236
| 13 290 299 3039 234
I 14 3214 23.0
15 311 323 3368 225
16 3521 220
17 3674 216
‘ 18 3826 213
» 19 394 7 208
; 20 4100 205
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Jacobs,

Quality class Il

Age hdom ddom \ MALI
(years) (m) (cm) (m*) {m')
5 113 121 721 14 4

6 886 148

7 146 154 1049 150

8 1203 150

9 177 186 1356 151

10 1509 151
11 201 218 166 2 151
12 180 4 150
13 223 235 192 4 148
14 207.8 148
15 24 4 259 2187 146
16 2296 14 4
17 2402 14 1
18 2514 140
19 2613 138
20 2723 136

MN.R Evucalyptus for planting Species monograph p 394 FAO Rome
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EFanalyptus giatmine 1BY¥ Y a—HAY - .

B F A

\)'

&

F— 9 RO I MBRE
Area Portugal (north of River Tagus)

Stocking N = 1100/ha
Volume  Stem volume overbark to tip, including stump

k- NECEATIER, B, A&

Quality class !
haom age 10 = 27 m — 1 100 trees/ha

Age hdom d v G MAI
(years) (m) (cm) (n?) (m’) (m’)
2 10 76 20 49 100
3 13 10 4 50 93 167
4 16 131 100 148 250
5 18 146 140 183 280
6 20 158 185 216 308
7 22 168 230 243 329
8 24 177 280 271 350
] 256 185 325 294 361
10 270 194 380 325 380
11 286 200 430 346 39 1
12 300 206 480 368 400
13 310 210 512 379 394
14 320 213 545 391 389
15 326 215 566 398 377
16 332 21.6 586 40 4 366
17 336 217 600 409 353
18 340 218 610 411 339
19 344 219 620 413 326
20 348 21.9 630 41 4 31.5

Quality class i
hdom age 10 = 23 m — 1 100 trees/ha

2 86 64 12 35 60
3 10 85 28 62 93
4 134 106 54 97 135
5 154 125 88 135 176
6 170 139 120 167 200
7 188 152 160 200 229
8 204 160 194 222 243
9 216 16 6 220 237 244
10 230 173 255 258 255
11 242 178 286 27 4 260
12 254 184 322 293 263
13 266 191 364 316 280
14 276 197 400 334 286
15 28 2 199 418 342 279
16 288 202 440 - 352 275
17 292 203 454 358 267
18 296 205 465 36 1 258
19 300 206 480 368 253
20 304 27 492 372 246

—157—



Quality class it
hdom age 10 = 19 m — 1 100 trees/ha

Age hdom d v G MAL
(years} (m) (cm) (m) (m?) (m’)
2 64 56 6 27 30
3 90 67 14 39 47
4 1.0 85 28 62 70
5 128 100 46 87 92
6 14 2 113 66 111 11.0
7 156 126 90 137 129
8 170 139 120 167 150
9 180 146 140 18 3 156
10 190 15.1 160 188 160
1 200 158 185 21.6 16 8
12 21.0 16.4 210 233 175
13 220 168 230 243 177
14 230 171 250 253 179
15 236 175 270 26.6 180
16 24 2 179 288 276 180
17 248 181 304 284 179
18 252 184 318 29.2 176
19 256 186 330 298 174
20 260 187 340 302 170
Quality class IV
hdom age 10 = 15 m — 1 100 trees/ha

2 46 54 4 25 20
3 70 59 8 30 27
4 86 64 12 35 30
5 10.0 7.6 20 49 40
6 112 8.7 30 65 50
7 124 95 40 78 57
8 13.4 106 54 97 67
9 144 116 70 116 78
10 150 121 80 127 80
1 160 131 100 148 g1
12 170 139 120 167 100
13 176 142 130 174 100
14 183 147 145 186 104
1§ 189 152 160 199 107
16 194 156 173 209 108
17 200 158 185 216 109
18 204 161 195 223 108
19 208 16.3 205 230 108
20 212 165 214 235 107

—158—



Quality class V
hdom age 10 = 11 m — 1 100 trees/ha

Age hdom d \ G MAI
(yedrs) (m) (cm) (m’) (m’) (m*)
2 30 51 2 22 10
3 50 57 5 28 17
4 64 62 8 33 20
5 74 63 9 35 10
6 84 65 12 36 20
7 92 71 16 43 23
8 99 74 19 47 24
9 106 80 24 56 27
10 110 85 28 62 28
11 16 88 32 67 29
12 122 96 40 79 33
13 128 100 46 87 35
14 134 106 54 97 39
15 140 111 62 106 4.1
16 145 115 70 15 44
17 148 120 77 124 46
1R 152 125 83 130 46
19 156 125 89 136 47
20 160 128 95 14 1 48
Area Portugal (south of River Tagus)

Stocking N = 1100/ha
Volume  Stem volume overbark to tip, including stump

Quality class I Quality class Il Quality class 1il

Age (hdom age 10 = 18 m}  (hdom age 10 = 14 m)}  (hdom age 10 = 10 m)

{years)

Y MAI \Y MAI \Y MAI
(m’) (m*) m) (m’) (m’) (m’)
34 85 18 45 6 15
83 138 44 73 19 32
8 148 185 83 104 36 45
10 202 202 123 123 54 54
12 246 205 149 124 72 60

Hi 88

Jacobs, M R Eucalyptus for planting Spcclcs monograph p.394 FAO Romwe 18789
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RIBE : HYRTACEARL 7 b 2R B |
fucalypins wobwtus (HUY Fh~H i)
B EAaay ' : S

T— 9T EE

Locality: Province of Santander, Pontevedra, Oviedo and La Coruna
Altitude: 0-100m

Rainfalls 1 200 mm

Data source: permanent sample plots

Number of plots: 48
Size of plots: 625 n?
Stand density: 2 400 ~ 3 000 stems/ha

MAI @'b‘ha)by age and quality olass
BE - NECHTIR K A4

_ Qadty | 1 1 | Iv
Age
(years)
4 27.5 26.0 23.3 18.8
6 37.7 31.7 25.3 18,3
8 42,0 | 32.8 | 24.4 16.8
10 44.3 | 32.9 23.2 15.2
12 44.8 31.7 21.6 13.9
14 44.1 30.2 20.4 12.6
16 42.9 28.9 18.8 1.7

Remarks: Volume measured over bark from ground level to tip and dominant heights
oorresponding to quality olasses at 10 years reference age are:
Ito22m;IIto19 mj III to 16 m; and IVto 13 m.

Euealyptus globulus ~ Spain (1)

o3/ha
Yield curves site clans—wiss
moj SITE CLASS

600

o
Q
-

—

o

AOOJ

VOLUME PER HECTARE

¢

200+

T T T T T Y T T T T
2 3 4 L] L] 7 8 ° 10 " 12 13 4 15 A1)
AGE IN YEARS

o g2

(1) Carpenter, A.F. La produocién de las masas de E. globulus en el norte de
1966 Espana. Anales I,F.I,E, Spain.

¥4 2 =2 A b F—~ % . Pandrey, D Growth and yi1eld of plantation species 1in

the tropics, FAO 1983 i
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S WIRTACEAEL 7 ¢+ B % 8
' Eucatyptus globuius (B U T e 14}

B (A4 Y
T — 9 RE M D 37 Hh IR BE

Spectes  E globulus var globulus Reference Pita Carpenter, 1966
Area Northern Spain (provinces of Santander, Pontevedra, Ovie-
do and La Coruia) Number of sample plots 48

Stocking g(\:/aries from 3 000/ha (age 4, QC V] to 2 400/ha (age 16,
1)

Volume  Stem volume overbark from ground level to tip

B& - NECHTIHR, B AalL

Quality class |

Age h haom d G v ¢ MAI  CAl
(years) (m) {(m) (cm) (m?) (m*) (m’) (m’)

4 111 155 2700 92 177 110 0 560 275

6 158 209 2651 114 273 226 0524 377 580

8 192 247 2604 129 34.1 336 0513 420 550
10 220 279 2557 140 396 443 0508 443 53.5
12 242 304 2511 149 439 537 0505 448 47.0
14 259 323 2466 156 473 617 0504 441 400
16 27.3 339 2421 162 500 687 0503 429 350

Quality class {l

4 108 152 2800 88 171 104 0563 260

6 145 194 2750 10.7 24.7 190 0531 317 430
8 170 222 2700 1.9 297 262 0519 328 360
10 190 245 2652 127 337 329 0514 329 335
12 204 261 2604 133 36.4 380 0512 317 255
14 215 273 2557 138 386 423 0510 302 215
16 225 285 2511 143 406 463 0507 289 20.0

Quality class il

4 102 145 2900 83 158 93 0577 233
6 130 177 2848 98 216 152 0541 253 295
8 147 196 2797 167 251 195 0528 244 215

10 160 211 2746 113 27.7 232 0523 232 185
12 169 221 2697 118 295 259 0520 216 135
14 177 23.0 2648 122 311 286 0518 204 130
16 182 238 2601 125 321 301 0515 188 80

Quality class IV

4 92 134 3000 7.6 137 75 0595 188

6 111 155 2946 88 17.7 110 0560 183 17.5
8 122 168 2893 94 200 134 0 549 168 120
10 130 177 2841 99 216 152 0 541 152 90
12 136 184 2790 10.2 229 167 0536 139 7.5
14 140 188 2740 105 237 177 0533 126 50
16 144 193 2690 108 245 187 0530 117 50
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Reference Data made available by courtesy of Servicio de Produccion
Forestal de la Direccion de la Produccion Agraria del
Ministerio de Agricultura, Madrid

Area Southwest Spain, sandy soils
Stocking N varies from about 600/ha in QC | to 400/ha n QC IV
Volume Stem volume overbark

Quality class |

Age he N de G v MAI CAl
(years) (m) {cm) (m') (m’) () (nm’)
3 52 604 61 18 40 13 —_
[} 113 604 110 57 287 48 82
9 160 604 147 103 738 82 150
12 195 594 175 143 1251 104 174
1S 222 575 198 177 176 3 118 171
Quality class NI
3 35 549 S0 11 15 05 —_
6 86 549 9.1 36 137 23 41
9 130 549 126 68 395 44 86
12 165 549 154 102 754 63 120
15 194 542 177 133 1157 77 134
Quality class il
3 26 490 45 08 07 02 —
6 65 490 7.6 22 62 10 18
9 100 490 104 42 186 21 4.1
12 129 490 12.7 62 357 30 57
15 154 487 147 83 572 38 72
Quality class 1V
3 19 415 44 06 03 01 —_
6 46 415 66 14 27 05 o8
9 70 41S 85 24 73 08 15
12 89 415 100 33 130 11 19
i5 104 407 113 41 189 13 20

Reference Data made available by courtesy of Servicio de Produccidn
Forestal de la Direcctéon de la Produccion Agraria del
Ministerio de Agricultura, Madrid

Area Southwest Span, soils derived from slates and shales

Stocking N varies from about 600/ha (age 3, QC 1) to about 400/ha
(age 15, QC V)

Volume Stem volume overbark

Quality class

Age he N ds G \Y MAI CAl

(years) (m) {cm) (m’) {m’) {m*) (m*)
3 58 597 55 14 39 13 —

6 135 597 130 79 457 76 139

9 200 597 194 171 1456 16 2 333

12 251 597 24 4 260 2773 231 439

15 291 534 284 338 4178 279 46 8
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Quality class i

3 45 559 43 o8 20 06 —
6 11 559 108 51 245 41 75
9 170 546 166 118 856 95 204
12 218 534 213 190 176 2 14.7 302
15 258 510 252 254 2785 186 341
Quality class i
3 37 522 37 06 14 14 —
6 92 522 9.0 33 133 22 40
9 140 511 137 75 450 5.0 106
12 179 493 176 120 916 76 155
15 211 482 208 16 4 1473 98 186
Quality class (V
3 28 474 30 03 08 0.3 —
6 70 474 70 18 58 10 17
¢ 110 470 109 44 210 23 51
12 143 458 142 73 447 37 79
15 171 444 170 101 737 49 87
Quality class V
3 22 432 25 02 06 02 —
6 53 432 55 1.0 217 0S 07
9 80 420 8.2 22 79 09 1.7
12 101 405 104 34 150 13 24
15 118 390 121 45 230 156 27
Jacoba, ¥ R. Evucalyptus for plenting Specics monograph p 394 FAD Rome 1979
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B8 © WYRTACEAE( Y ¢ BB 81

Fogrfvatay grandis.

53 S ST

T — 9 FRE O 3T IR

Looality:
Altitudes
Rainfall:

Data source:
Number of plot

Number of
measuresents:

Measurement
apeoifioation:

18— 3 )

Bilgiri & Munnar
800 to 1800 m

1 500 =

permanent sample plots

L

up to 5 om top diameter overbark

15

38 (some pluts measured twioce, some three times)

K- NEICHATIER, K A

Site quality 1 11 III

Age tems/ha 1000 1600 1000 1600 1000 1600

(yoars)

s oev0ccscsesvsee ln3/ha 0000 ss0sensesove
5 23.0 27.5 10.6 13.6 2.6 4.2
6 28,2 33.2 14.0 171 4.5 6.2
7 32.3 37.7 16.8 20.1 5.9 T.6
8 35.1 40.8 18.7 22.1 7.1 8.9
9 36.4 42.2 19.8 23.3 8.0 9.8
10 6.1 41.8 20.5 23.9 8.7
1 35.0 40.6 20.6 24.0 9.1 10.5
12 33.7 39.0 20.11 23.5 9.2 10.6
Remarks: Fo thinning was carried out. Age clasas covered is 4 to 5 years to

th 82

(5) Pande, a.C.

1978

¥4 9 22 b 7F— 9

the

XLIAimJ/ha) by stocking density and site quality
i

e

13.5 years,

Site qualities are represented by top height measure—~
ments in metres and correspond Ito 29.8; IIto 21.9; IIIto 14.2 at

reference age 8 years.

(¥.8.) Vol. 2 No. 1.

tropics, FAOD

. Pand

1983

rey, D

B X

Yield tables for Eucalyptus grandis.

Growth

—164—
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8 < HYRTACEAE( 2 + B BFD

Fuvalyptus gerandfs T8 88 &)
B Hyvy

F— 9RO I HRE

Looality: Mugura (Kenya)

Altitude; 200 m

Rainfall: 950 mm

Soil: desp fertile lateritio soil
Data sourve: permanent experimental plots

Humber of plotss 6
Size of plots: 2 020 m2

Bk - NEICEAYTIXR, B AL

Rotations 5 5 5 7
age in years

(orop origin) | (seedling org.)| (I coppice) | (II coppice)| (III coppice)

MAI (m3/ha) 18.8 38.7 ] 26.5 16.3

arg::

(3) Xayumi, S.Y.S. Four rotations of a Eucalyptus fuelwood trial. Commonwealth
1983  Porestry Review 62(1),

¥4 J « A FF— % . Pandrey, 0 Growth and y1eld of plantation species in

the tropics, FAD 1983 o
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RYRTAGEAE( 7 b & B )

Bupiatipius grandis (1w XH &)

s
<r

L X&LE

FT9EBRBOIMRE

Species

Area
Stocking
Volume
Remarks

E grandis Reference van Laar, 1961, courtesy of the
author

South Africa (Transvaal) Number of sample plots 242
N = 1100/ha

Stem volume underbark to 75 cm top, including stump
Yield table assumes 100 percent stocking For planning
purposes the author recommends reducing yields by 10
percent to allow for less than full stocking Site [ndex |
{the best) does not occur in the Transvaal Over the whole
area Sl IV was constdered as occupying approxtmately 80
percent of the area and Sl VI 20 percent. Original pub-
lished tables have been converted from imperial to metric.

Bk -RNEICHATIER B Aué&

Volume yield table for unthinned stands in the Transvaal

Site tndex i

Age hdom h d G Vo CAlq MAl
(years) (m) (m) (cm) (m?) (m*) (m?) (m’)
3 191 169 119 117 574 19 1
4 233 208 143 170 1127 55.3 28 1
5 2741 243 16 1 216 1721 595 344
6 306 275 174 254 236 5 64 4 394
7 337 302 185 288 299 5 630 429
8 36.3 326 192 310 356 1 567 445
9 387 348 198 331 409 3 532 455
Site Index il

3 169 151 114 10.7 44 1 147
4 207 185 135 151 854 413 213
5 241 216 151 191 1319 46 5 264
6 272 244 16 4 225 1809 490 302
7 30.0 269 174 253 2299 490 328
8 323 290 182 277 276 7 469 346
9 344 309 188 298 3205 437 356
10 360 323 194 315 3603 399 360
1" 378 340 198 330 3950 346 359
12 390 35.1 201 341 42417 297 354
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Site Index IV

Age hdom h d G Vu CAlu MAlu
{years) (m) (m) (cm) (m?) {m) (m*) (7}
3 148 131 107 94 322 107
4 181 16 1 125 130 609 287 153
5 214 188 141 165 973 36.4 193
6 238 213 153 197 1357 385 226
7 262 235 16.4 22 4 1735 378 248
8 283 254 17.2 247 209 2 357 262
9 30.1 27.0 178 266 24238 336 270
10 317 284 183 282 2736 308 274
11 329 29 6 187 293 3016 280 274
12 341 307 191 305 3268 252 272
13 351 315 193 314 3499 23 1 269
14 360 323 196 322 3715 21.7 265
15 369 332 197 328 3904 189 260
16 375 337 199 333 406 5 161 254
17 384 345 200 337 4205 140 248
18 39.0 35.1 20 1 34.1 4324 19 240
Site Index V
3 12.7 {12 10.2 86 238 7.9
4 155 138 1.7 13 420 182 105
5 18.1 161 130 14 1 66 1 24 1 133
6 204 182 141 166 931 269 155
7 225 20 1 151 190 121 0 280 173
8 243 21,7 159 21.1 1480 269 185
g 25.8 231 16 6 230 1732 252 192
10 27.4 24.2 171 246 1963 23.1 19.6
11 28.2 253 176 260 2173 210 19.7
12 293 262 180 272 2368 196 19.7
i3 30.1 27.0 18.3 283 2547 178 196
14 309 27.8 186 29 1 271 1 164 194
15 316 284 188 299 2862 150 19.1
16 322 289 190 304 3002 140 188
17 329 295 192 309 313 1 129 18 4
18 335 30.1 193 313 3250 119 18 1
19 338 304 194 31.7 3362 112 177
20 344 309 195 320 346 4 10.1 174
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Site Index Vi

Age hdom h d G Vu CAlu MAlu
(years) {m) (m) (cm) (m') (m’) (m) (m’}
3 106 93 95 74 154 51
4 130 14 107 94 280 126 70
5 151 134 1.7 114 430 150 86
6 170 15.1 126 133 598 168 99
7 187 166 134 150 773 17§ 111
8 202 180 141 167 952 178 119
9 215 192 148 183 1127 175 125
10 226 202 153 197 129 1 164 129
11 235 210 158 210 1445 154 132
12 244 218 163 221 159 2 14.7 133
13 251 225 166 231 - 1725 133 133
14 258 231 169 24 1 185.1 12,6 132
15 263 236 172 249 196 3 112 131
16 269 240 175 256 206 4 101 129
17 27.4 245 177 262 2155 9.1 127
18 278 249 179 267 2239 84 125
19 282 253 180 272 2316 77 122
20 287 257 18 1 275 2386 70 120
Area South Africa (Transvaal)

Stocking Initlal N = about 1 100/ha, heavily thinned at ages 3%, 5, 8 and 12 to final N = about 110/ha
Volume  Stem volume underbark to 7.5 cm top, including stump
Remarks Original published tables have been converted from Imperial to metric

Yield table for heavily thinned stands in the Transvaal
Site Index 1

Total
Remaining stand Thinnings Total stand vol of
Sum Total thinnings
of thin  pro- as perf-
T = 3 Q Iy - duction cento
Age hdom G d o W d R W G d h W nings
tvears) (m) N tm) (emy (m) (m) S N omy em) ) N m) omy (my (my S% (m7he) (m/ha) total
tion

3% 188 638 978 142 172 529 210 487 102 13.7 122 1125 1313 124 168 651 159 122 65.1 18.7
5 241 356 903 183 233 722 220 282 140 210 277 638 13.22 165 227 999 164 399 1121 358
8 323 183 1063 273 302 1150 229 173 241 287 804 356 1876 259 296 1954 164 1203 2352 540
12 390 114 1297 384 369 1669 242 69 33.0 357 739 183 18.94 363 363 2408 190 1942 3610 538

Slte Index IV
4 181 687 870 130 166 445 210 437 97 134 94 1124 1313 124 162 539 165 94 539 174
6 238 363 955 185 223 731 220 324 14,7 198 329 687 1472 168 216 1060 160 423 1154 368
9 301 208 11.16 26,2 27.7 1089 231 157 218 27.1 552 365 15.93 239 283 1641 174 975 2064 473
13 35,0 143 1208 328 329 1413 239 64 295 323 58,5 207 1724 325 326 1998 198 1560 297.3 525
18 39.0 109 1359 399 366 1709 245 34 345 357 406 143 1667 385 363 2115 215 1966 3675 533
H g

Jacobs, M R. Eucalyptus for planting Species monograph p 394, FAO Rome 1979
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Eunalyptys gramtia (F~LH L]
B (s

F— Y RE M DT KRB

Loocalitys distributed in different regioms
Data source: permanent sample plots
Measurement

specifioations 5 om top diameter under bark

Stocking demsity: 1 680 stems/ha (fully stocked).
Bk -NECHETIE H g

mﬂs/ha) by site index

Site
Age index

(years) 20 25 30 35 40

tessertasmess nJ/ha tseveassacens

5 20.6 25.0 35.2 44.1 52.2
6 18.7 2441 33.8 43.3 52.4
7 17.0 23.3 32.6 42.3 52.4
8 16.0 22.7 3.7 41.6 52.0
9 15.1 22.1 30.9 40.7 51.4

10 14.5 | 21,5 | 30.1 | 40.0 | 50.8
11 14,0 | 20.9 | 29.4 | 39.1 | 50.0
12 13.5 | 20.5 | 28.8 | 38.4 | 49.0
13 13.0 20.0 28.2 37.6 48.3
14 12.7 | 19.5 | 27.6 | 36.9 | 47.4
15 12.3 | 18.6 | 27.0 | 36.2 | 46.6

Remariet The site index-20 data for 5 and 6 years is unreliable. Site index
represents the dominant height in metres at reference age 10. Volume
has been derived from the produot of height times over-bark basal
area, multiplied by oonventional form faotor 0.3667 for all sises of
tree.

sy

(4) Xingstom, B. The growth yleld and rotation of E. grendis in Uganda.
1972 Porest Department Teohnioal Hote Fo. 193/72.

¥4 S = A2 7 — % . Pandrey, 0 Growth and yi1eld of plantation species 1n

the trapics, FAD 1983 & R
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Bucalyptus graadis (H~XH K]
B oruled
T—9RMMOIMERE
B -RECEATIR, B, Aald

Reference: Uganda Forest Department Technical Note 193/72 (Kingston, 1972)

Stocking N = 1680/ha (assumes full stocking)

Volume

“Silvolume" = stem volume underbark to 5 cm top excluding stump, derived from the product of height

times overbark basal area by multiplying by the conventional form factor 0.3667 for all sizes of tree.

Silvolume yield table for £, grandis

SITE INDEX (S1)

20 25 30 35 40
Age
(years) hiaom CAl MA| Ve haom CAl MA! Vg haom CAl MAl Vu hdom CAl MAI  Vu haem CAl MAI Vy

(m) (m) (m) (m’] (m) (m’) (m’) (m’} (m) (m*) () (7} (m) (m*] (m’) (m) {m) (M) (m) (m')
4 1590 23.87 9548 1821 2620 104,78 2050 3607 14428 22814 4380 17521 25,11 50 23 200 90
5 1620 766 2063 103.14 1983 2040 25.04 179518 2279 31 98 35,25 17627 2577 4540 44 12 22061 28 74 60 50 52 28 261.49
6 1739 913 1871 11227 208910622413 14480 2437 26423378 20269 27 87 3890 4325 25951 31 34 52 70 52 35 314.10
7 1801 735 1709 11962 21,95 1850 23,33 163.30  25.87 25 50 32,60 228.19 29,82 36.50 42 29 296 01 33 74 49.00 52 40 366 80
8 1867 806 1596 12768 2301 1750 22,73 18180  27.33 24,50 31,71 25369 31.67 34 35 41,56 332 51 3598 46.75 51.98 415 80
9 1934 8.42 15.12 136.10 24,04 16,70 22,14 19830 28,70 23 59 30.91 278,19  33.40 33.63 40 66 366 13 38 06 45.00 51 39 462,55
10 2000 8.53 1446 144,63 2500 1580 21,51 21510  30.00 23.24 30 14 301 43  35.00 32,38 39 85 381 5¢ 40 00 43 71 50 76 507 55
11 2064 885 1395 15348 2504 14,50 20,87 22960 31,21 2238 2944 32381 3651 3169 39 11 43020 41 78 41 64 49 93 549 19
12 2125 793 1345 161.41 26,81 14,10 20,40 24590 32,34 21,54 2878 34535 3790 30.12 38 36 460 32 43 43 39 91 49 09 589 10
13 2184 821 1305 1A962 2764 13.96 19,99 250.86  33.40 20 78 28.16 366.13 39 20 28 99 37 64 489 31 44 96 38 12 48 25 627 22
14 22,39 782 12,67 177.44 2841 13,26 1951 273,12 3439 19,88 27 57 386.02 4041 27.70 36.93 517 01 46 39 36.60 47 42 663 82
15 2292 7.68 12.34 18512 29,14 12,84 19.06 285.96 3532 19,12 27.01 405.14  41.54 26 48 36 23 54349 47,72 34,687 46,58 698,69
16 23.42 7.38 12,03 192,50 2982 12,20 18.64 298 16 36 19 18 25 26 46 423.39 42,60 25.28 35 55 568 87 48 97 33 50 45.76 732.19
17 2389 7.05 11,74 199,55 3047 12,01 182531017  37.01 1753 25.94 44092 43,59 24 17 34 88 58304 50 14 31 99 44.95 764.18
18 2434 6,86 11.47 206.41 3108 11,20 17,85 32137 37,70 16.98 25.44 457.90  44.53 23,34 34.24 616.38  51.23 30.36 44,14 794,54
19 2477 6.65 11.21 214.06 31,66 10.95 17.49 332.32 38,57 17.26 25,01 475.16 4541 22,26 33.61 63864 52,27 29,45 43,37 823 99
20 25,17 628 10,97 21934  32.21 10,52 17,14342.84 39,20 14.15 24.47 489,31 4624 21.30 3300 65994 53,24 27.80 42,59 851,99

Note. S| 20 data from 4 6 years are very unrellable,

Hi 84

Joaooba, N R

Evoolyptus for planting

Speclcs monosruph p 3894
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Fueatfyptun grandis {0 X JF i)
B 1¥eyg7

F— 9RO IUIMRIE

Locality: Copperbelt
Altitude 1150 - 1210 m
Rainfalls 1 200 ma

Stocking demsity: 720 stems/ha (initial)

Rk - RECHETIHR, K, Ak

Yield table

Age MAT
(years) No. of trees/ba (m3)
2 720 11.5
3 496 18.3
5 496 27.0
6 329 27.4
1 329 28.2
8 329 29.0
9 329 29.1
10 220 28.8
1 220 28.8
12 220 28.4

Rezarim: Crop has been thinned at ages 2, 5 and 9 years and volume has been
included in MAI,

H 81

(1) Dpiokens, C.H. Report on growth studies and yleld predictions in Eucalyptus
1972 grandis. Porest Research Pamphlet No. 47.

¥4 2 = 2 b F — %  Pandrey, D Growth and yleld of plantation species

the tropics, FAOD 1983 R
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Foeniyptus grandis (R~ XH 4H)
B (BHETF

F—SRMBOIIMERE
Area Zambla (Copgerbelt)

Bk -RECHATIR, K A&

Reference Country statement

Stocking Initial N = 720/ha, thinned at ages 2, 5 and 9, final N = 220/ha
Volume  Stem volume
Volume of thinnings shown separately, Iincluded in calculation of MAI

Roundwo’od volume Roundwood volume Assortment
Age R a N G v CAl MA} m to: percent to. percent
(years) (m) (cm) (m) (m) (m) (m) Seall P
ma ur.
f0em 15cm 20cm 10cm 45cm 20cm  Saw poles lins Waste
1
B' 2 100 92 720 50 230 115
Al 100 92 496 345 150
T 100 92 224 1.55 80 —_ —_ —_ — — — 40 4 56
3 150 138 496 7.8 47 270 183
4 192 170 496 116 87 400 237
B 5§ 220 19.2 496 150 127 400 270
A 230 2041 329 108 95
T 20.1 17.5 167 4.2 32 290 28 8 87 25 - 14 14 32 40
6 255 225 329 134 124 274
7 27.5 24,5 329 158 157 33.0 282
8 28.8 263 329 181 191 34,0 29.0 63 4 8 25
B 9 30.1 278 329 204 222 310 294
A 30.4 28,5 220 143 156
T 295 26,7 109 6.1 66 60 52 31 92 80 47 65 5 7 23
10 313 303 220 16.1 183 270 288 172 157 119 94 86 65 75 2 4 19
1 323 31.9 220 17.9 211 280 288 200 189 151 95 90 72 76 1 3 19
12 330 33s 220 198 234 23.0 284 224 215 177 96 92 76 78 1 3 18
' 8 = balore thinalng, A = alter thinning, T = 1hinnings
o
Jacobs, N R Eucalyptus for planting Sprcics wonograph p 394, FAO Romec 18979
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Models to predict expected wood output

The expected output will depend on
the rate of loss on account of 1llicit felling
and the manner in which 1t occurs. There
1s no scientific or systematic study so far to
throw light on these aspects.

Risk of ilicit felling 1s generally
quantified n terms such as “there is 107,

loss per year on average”. However, 1tis
less commonly specified how such losses are
made up. Are they scattered or concentrated
spatiaily? Do they principally affect produc-
tive area, standing volume or crop lIncre-
ment? The manner of the loss has important
implications for predicting wood output of
plantations.

Three models (Trivedi, 1987) are
discussed below to predict ' plantation yield
under different assumptions about the way
in which the toss due to illicit felling takes
place  Tn each model loss1s assumed to
occur accordlag Lo an exponential rather than
an arithmeuc progression € g. with a 109
loss per year, the remainder after two years
1s not 100%—2 (10%), but (100%—10%;)2.

Mode! 1—Loss of area: This model treats
tilicit felling simply as a proportional loss
of forest area, That 1s, each year a given
proportion of remaining forest area is
completely felled dlicitly, thereby taking
that land out of forest production. The
volume obtainable at the end of the le

year is given by

Vo=V —0T )

T
where V is the volume obtanable 1n the
absence of ulicit felling and { 1s the annual
loss of area expressed as a decimal.

Model 2—Loss of cumulative volume (incre-
ment unaffected) : This model treats ilhcit

felling as a proportional loss of cumulative
volume. That is, each year a given propor-
tion of current standing volume 1s removed
ilhicitly 1n  scattered fellings. However,
volume increment rate 1S treated as unaffec-
ted. This corresponds with the observation
that authorized thinming does not, within
wide hmits of intensity, affect volume
increment significantly The volume obtain-
able at the end of the Tt year is given by

Vp=Vpq + & Vg -(Vp +AV2 O

where AVT is the volume increment 1n the
Tth year, Vp_jis the cumulative volume at

the end of the (T-l)th year and f is the
annual loss 1n cumulative volume expressed
as a dectmal. Increment rate dV/dT at any
instant of ume 1s treated simply as a
function of the cumulative volume which
would have existed at that mstant 1n the
absence of 1illicit felling

Model 3—Loss of cumulative volume (incre-
ment affected) : This model 1s similar to
model 2 except that the rate of volume
increment 1s treated as affected by the tllicit
felling The expression for volume
obtainable 1n this model 1s the same as n
model 2, but increment rate dV/dT 1s
treated as a function of cumulative volume,
which tn turn 1s a function of number of
trees remaining The assumption 1s made
that each year a given proportion of
remamning trees (s removed illicitly; more-

over, these trees are a proportional sample
of the existing size class distribution. The

number of trees at the end of the Tthyearls
given by

Np=N(1-0T 3)

where N stands for the imitial plantation
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density and f 13 the annual loss of tree
numbers expressed as a decimal

Expected utility of a forest plantation

The expected utility of a forest plan-
tation under the risk of illicit felling can be
measured 1n terms of the expected crop value
which 1s a funcuon of the volume of wood
and the crop diamater expected at a given
crop age. The crop diameter variable can be
1ignored 1f biomass production 1s treated as
a measure of utility In such a case the
discounted expected uulity, for use in
determining opumum rotation for the
plantauion, 1s obtained by discounting the
volumes obtainable under the three models
by the pure time-preference rate :

DEU = EU/1+1) | 4)
where DEU stands for discounted expected
utily, EU stands for expected utility and
r stands for puie time-preference rate  This
been adopted for the

appraitsal of £ucalyptus plantations in India
by Trived1 and Price (1986).

treatment has

Application of models to appraise Eucalyprus
plantations in India

An atiempt is made in this section
to generate a yteld-table for the FEucalypius
hybrid plantations in India under risk-free
condition as well as under conditions of
risk represented by the three models dis-
cussed earlier A variable densuy yield
equation, specified by Sharma (1978), 1s

used as the basic equation and 1s repro-

duced below :

log V=1by + b,. (1/A) + b,.

S + b,. (logN) + b,. (1/S)  (5)

where V 1s the yield 1n cubic metres per
hectare, A 1s the age of the crop expressed
in years, S 1s the site index specific to the
quality class and N 1s the number of stems
per hectare The classification into three
quality classes I, Il and Il (on the basis
of top height) and the determination
of the corresponding sue indices and
the values of regression constants
and coefficients by Sharma (1978) using
data from 124 sample plots scattered all
over India used 1n the present study These
values are reproduced in Tables | and 2.

the

Let us consider a Eucalyprus plan-
tatton with N=2500. Thts corresponds to a
spacing of 2mx2m Let us generate a yleld
table for the plantation age starting from
year | to year 15 using the above equation
(Sharma’s tables contain an age-range of
4-14 years, but a lutle extrapolation does
not matter for the aim 1s to 1illustrate the
models). This gives risk-free volume Yield
tables are also generated using the three

models already discussed. The rate of
volume increment 1n  model 2 s
obtained by differentiating equation (5)
with respect to T and 1s expressed as
dvT L bl—VT bl
dT =

[be+b\ (1/T)+b,. S4+b,. logN+b, (1/8))

Table 1
Site indices for Eucalvptus hybrid plantation

Qualuny Top height at 8 years (m) Site indices
class
Max, Min, Mean Max Min l Mean

1 266 202 23 4 24 8 I
IT 20.2 138 17.5 18 12 15
I 138 74 106 12 6 9

Table 2
Regression constants und coeffictents for equation

Quality by b, b, b, b,
class

I 3 08754 — 7.51748 0.022068 0609979 _a44264
IL —2.34040 —-10 93654 0.264975 0.216846 31.0078
1 3.50694 ~1493375  —0.045310 0 622400 -29 5316

Extracted from ‘Yield tables
stocking’ (Sharma, 1978).

for Eucalyptus hybrid (planiation) for various levels of
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For model 3, dVT/ dt 1s evaluated by the

same cxpression (6) except that N is replaced
by NT as given by equation (3) Introducing

the concept of variable tree number during
the tife of the crop may not be compatible
with the original assumptions behind
equation (6), but thus 1s being done to
tllustrate the models and no better equa-
tions are currently available. How much
the estimated loss reflects the irue quantum
of loss 1n the field depends on how closely
the models depict the individual ficld
situations.

The value of f, i ¢, the annual rate of
loss of area in model | and the annual loss
of cumulative volumes 1n models 2 and 3,

has been taken as 0.1 (or 10%) in the present
study Loss from illicit felling does not
occur as a single annual event, but may be
scattered throughout the year. Accordingly,
in models 2 and 3 the year 1s divided 1nto
100 equal parts, 1n any of which ilhcit
felling may take place. The mean rate of
loss 1n each part is 0 105305% Owing to the
exponential nature of loss, this would result
in a loss after one year of precisely 109, .

(100%,—0.105305%)190=90%,

In models 2 and 3, the net effect of
volume ncrement and ilicit removal 1s
calculated at the mid-point of each period,
and the remaining standing volume revised

Table 3
Yield table for Eucalvptus hvbrid plantation in India

[
Qualy class & | Age Volume (without

Volume under iilicit felling

plants per ha. | (years) tlicit felling) Model 1 Model 2 'I Model 3
(m?) (m?) (m?) {m?*)

I I 0.27 024 0.27 0125

2500 2 11.57 937 il 14 1003

3 40.51 29.53 37.59 3244

B 4 75.80 49 13 67 34 5593

5 110.38 65.18 93 41 74 90

6 141 82 75 37 113.87 88 35

7 169 61 81 13 128 84 96 87

8 193 98 83.50 139 06 101 46

9 21533 83.42 14539 103 04

10 23409 81.62 148 64 10239

It 250 65 78.66 149 47 oo is

12 265 34 74 94 148.45 96.79

13 278 44 70 77 {46 03 92 67

14 290 18 66 38 142.56 38.08

15 300 75 61 92 138 33 83.22

1l | 0.00 000 0400 008

2500 2 093 076 091 Q87

3 577 4.21 5.44 518

4 14 35 9 42 13.07 217

5 24 80 14 64 21.68 1990

6 3570 18 97 29 87 2704

7 46 32 2216 36 96 33102

8 56 31 24 24 42,74 37.78

9 65 55 2540 47 22 41.18

10 74.02 25.81 50.54 43 5Q

11 8176 25 66 52 82 44 92

12 88 82 2509 54.24 45.58

13 9527 24 22 54.93 4562

14 100147 23 15 5503 4517

5 106 58 21,94 54 66 44 33

1 i 0.00 000 0.00 , 000

2500 2 0.06 0 05 0.06 005

3 075 Q5s 0.7 0 66

' 4 2 60 170 2.4 1 94

5 548 323 491 378

6 9901 479 778 5.7¢4

7 12.86 615 10 65 7.55

8 16,79 1.23 1332 9.08

9 20 66 8.00 15 66 10 27

10 24 39 3 50 1763 w4

11 27.94 877 19.23 172

i2 31.28 8 84 20 48 1204

13 34 43 8.75 21 42 12.15

14 3737 8.55 2207 1209

15 40 12 8.26 22 47 1189
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Table 4
Discounted yield table for Eucalyptus plantation in India

Quality class & ' Age Discounted Yolume Discounted Volume
plants per ha , (years) | (no 1llicit felling) Model 1 + Model 2 Model 3
) (m?) m) I (my) (m?)

I 1 0.25 022 024 023
2500 2 9 56 7175 9 21 829
3 30 44 2219 28 24 24 37

4 51.77 3397 45.99 3820

S 68 54 40 47 58 00 46.51

6 80 05 42,54 64 28 49.87

7 87 04 41 63 66.11 49 71

8 90 49 38 95 64 87 47 33

9 91 32 35 38 61.66 43 70

10 90 25 31 47 57 31 39 48

1t 87 85 27 57 52 39 3510

12 84.54 23 88 47.30 30 84

13 80 65 20 50 42.30 26 84

14 76 41 17 48 37 54 23.19

15 72 00 14 82 3312 19 92

1l | 0.00 000 0 00 0.00
2500 2 077 062 075 072
3 4 33 316 4 09 387

4 9 80 643 893 8 31

5 15 40 9.09 13.46 12.36

6 20 15 10 71 16 86 15.26

7 23.77 11 37 18 96 16 94

8 26 27 11.31 19 94 17 59

9 27 80 10.77 20.03 17.45

10 28.54 995 19.48 16 77

11 28.66 8 99 18,51 1574

12 28 30 799 17 28 14.52

13 27 60 701 1591 1321

14 26 64 6 09 14.49 11 89

15 2552 525 13.08 10 61

i 1 000 0.00 000 000
2500 2 005 0.04 0.05 004
3 0 56 0 41 0.54 0.45

4 1.77 1.16 I 64 1.33

5 3.40 201 3.05 235

6 509 270 4.39 324

7 6.60 3.16 547 388

8 7.83 337 6.21 4.24

9 8.76 3.39 6.64 4 36

10 9.40 328 6 80 4.30

11 9.79 3.07 6.74 411

12 9.97 2.82 6.53 3.84

13 9.97 2.53 620 3.52

14 9 84 225 5 81 318

i 9 61 1.98 5.38 2.85
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Table S5
Expected mean annual increment for Eucalyptus plantation

Quality class &! Age Expected MAI under 1lhicit felling

MAT (without l

plauts per ha (years) thictt felling) ‘ Mode! 1 Mode! 2 Model 3
(m®) (m?) (m®) (m?)

I 1 027 024 027 025
2500 2 579 4,69 557 501
3 13 50 9 84 12.53 10 81

4 18 95 12 43 16 83 13.98

5 22 08 1304 I8 68 14 98

6 2364 12.56 1898 14 72

7 24 23 1159 18.41\ 13 84

8 2425 10 44 17 38 12 €8

9 2393 927 1615 1145

10 2341 8.16 14 86 10 24
i 2279 715 1359 9 {0
12 2211 6?4 12 37 8 07

13 21.42 54) i1 23 713

14 20.73 4 74 10.18 6 29
15 20 05 4.13 922 5.55
11 | 000 000 000 Q 00
2500 2 047 Q0 38 0 45 0 44
3 1.92 {40 .81 172

4 359 2135 327 304

5 496 2.93 4 34 398

6 595 316 49§ 4 5]

7 6 62 317 5.28 4 73

8 704 303 534 4 7

9 728 282 5125 4 57

10 740 258 505 43§

1t 743 2.36 4 80 4 0%

12 7.40 209 4 86 4 0f

13 7.33 1.86 423 3 5t

14 723 165 394 321

15 711 1.46 364 2 96&

It l 0.00 0 00 Q4 Q 00
2500 2 0.03 0.03 003 0.03
3 025 018 024 D26

4 0.65 043 0 60 0.46

5 1.10 0.65 098 Q76

6 1.50 1 80 i30 g 96

7 134 Q 88 {52 1908

8 210 090 1 66 1.13

9 230 0 89 174 114

10 244 0.85 1.76 111

1t 2 54 0 80 173 107
12 261 074 171 100
13 2 65 067 1.65 093
14 261 0 61 ¥ 58 O R6
15 267 055 150 079

B8

S.N. Trivedi (1989). Utility-based Paysical Appraisal of Eucalyptus Hybrid
Plantations in India Under the Risk of lllicit Felling. Indian For, 115 :
T771~-779.
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Materials and Methods

Data given in Table 1 pertams to
Sample Plot No. 7 of Bilaspur Plantation
Division.  This plantation was raised
1964 and 1s sitvated along Dewar-Dabra
Road near Khodri Railway Station
Bilaspur District of Madhya Pradesh The
planting  was done at an espacement of

2mX2 m The sample plot was formed In
February, 1965, and measurements on seed-
ling origin crop were taken 1n 1966-68 and
again (n November, 1971. The plantation
was clearfelled 1n 1980 leaving an average
stool height of about ISecm  New sample
Plot Number 10 was then formed n
November 1980 for taking growth measure-

ments of first coppice crop between
1981-1987

Data summarised tn Table 2 pertains
to Sample Plot No 6 of North Bilaspur
plantation Division which 8 situated n
flogeswar Block near Khodri Railway
Station in forest Compartment No 452
Plantation was done at aspacingof 2 mx2 m
in 1963 but sample plot was formed n 1965
Measurements of seedliag.ortgin plants were

started 1n January 1966 and were continued

annually upto March 1978 The area was
clearfelled 1n August-September, 1979 A
new sample plot 10 record measurements in
first coppice crop was formed n February,
1980 Measurements were continued between
November, 1980 to 1987 on yearly basts

In Table 3, the observations of
Sample Plot No 2 of Bilaspur Plantation
Division have been given  This plantation
i1s located on Gorella (Pendra Road) to
Tattanpur road in Comptt. No 465 The
plantation was raised n 1964 Before
planting Eucalyptus hybrid, the area carried
mixed dry deciduous forest of Madhya
Pradesh  Site Quality IV (a) with crop
density 04—08 The plantation was done
at a spacing of 2 mxX2 m The measurements
were taken every year from 1967 to 1978
The crop measurements were taken after
24 years and 13} years. The seedling

origin crop was clearfelled (n June, 1979
and new sample plot was formed
November, 1980 (1} years). The measure-
ments of coppice crops were taken in
January, 1982 to February, 1987 1e after
2.5,35,45,5.5, 6,5 and 7.5 years.

BE- -NEICHETIE, K, A Table 1

Comparative growth and yleld of seedling and coppice crops of Eucalyptus hybrid

Year of Plantation 1964 ‘ Clearfelled 1n November, 1980
Seedling ongin (Sample Plot formed 1n '1969) | Coppice origin Ist rotation (Sample Plot formed 1n Nov, 1981)

Age No. of Crop di1a Crop VYolume Age No of Crop dia Crop Volume
(yrs) stems/ (cm) hetght over bark (yrs) stems/ {cm) height | over bark

ha {m) (VOB) ha {(m) (VOB)

(m*) (m*)

1 2500 Not available NA NA 1 3230 - 520 720
2 NA NA NA NA 2 2244 40 669 892
3 NA NA NA NA 3 1978 49 784 12 80
4 NA NA NA NA 4 1700 65 10 40 16 66
5 NA NA NA NA 5 1522 84 11 80 26 56
[ NA NA NA NA 6 1472 101 12 90 4] 55
" 193 75 104 2372 i} 1472 11 1515 5895
8} NA NA NA NA 83 899 122 16 40 46 05
17 1143 144 173 68,52 — —_ —
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Table 2

Comparative growth and volume of seedling and coppice crop of Eucalyptus hybrid

Year of Planting 1963

Clearfelling 1n 1981

Seedlings Origin (old S P. No. 6)

Coppice origin Ist rotation (new S.P. No 8)

Age No of Crop Crop OB Age No. of Crop Crop O B.
(yrs) Trees/ba | dia height Volume/ (yrs) Trees/ha dia height volume/
(em) () ba (cm) (m) ha
' (mY) (m?)
1% 2010 2.15 200 2.00 13 1260 54 386 NA
2} 1850 2 40 500 4.00 23 1211 54 737 1329
3% 1650 2.45 520 4.24 3} 1144 73 10.52 25.59
4} 1490 320 560 5.97 4} 1089 1.7 11.55 29.64
5% 1375 365 620 7 54 5% 978 93 12 56 30.93
6} 1305 4,15 6.90 9.54 6} 900 100 1350 38.97
13 1062 9130 15.70 42 53 —_ — — — —
14 1019 10.80 17.09 4505 — — — — —_
Table 3
Comparative growth and vield of seediing and coppice crop of Eucal yptus hybrid
Year of Plantation 1964 } Clearfelled 1n 1980 (Spacing 2 X 2 m)
Parug?lars Seedling origin (old S P. No 2) I (Coppice origin Ist rotation (new S P. No 9)
plan- oB. - [ - 0.B.
tation Age Number | Crop dia Crop volume Age No of ‘ Crop dia Crop volume
(yrs) of stems (cm) height /ha (yrs) stems ‘ (cm) height /ha
L | per ha (m) (m?) per ha (m) (m®)
Year of 2} 1800 2.55 5.6 476 p2) 1166 63 7 50 1575
plantation 3% 1705 260 60 520 34 1is5 7.3 1015 24 69
—1964
Spacing 4) 1675 385 68 872 4} 1111 78 11.20 29 12
2X2m 5% 1655 4,25 6.9 9.77 5% 933 96 12.00 3840
i 5

Prasad, Ram (1989). Comparative Growth and Yield of-Seedling Origin Crop

and First Coppice Crop in Eu
285,

calyptus Hybrid. Indian For, 115

—179—

281-



B9 CRYRTAUEAR(Z + % 230
© Fuealyptus bybhrig
w 4yt

F— 9 BRI MIRE

The technique of raising Fucalyptus hybrid has been developed independently in each
region keeping in view the local conditions. Espacement in pure plantations varies from
region to region and sometimes 1n the same region. Various spacings adopted are lmX!lm,
2m x2m, 2.5m X 2.5m, 3.5 m X 3.6m, 3m X 3m, etc. Eucalyptus hybrid plantations are
generally pure but mixtures have als’o been tried, over small areas, with the species such as,
teak, Casuarina equiselifolia, Cashew, etc. Nothing definite can be said about the success or
otherwise of these mixed plantations at present. However, in the present study such mixed
plantations have been excluded.
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Average crop height (m) by number of stems ; Age and Site Quality

Table 4

Number of stems per hectare

Crop S
Age 1te . T
(vears) | Quolityl go0 | 900 | 1000 ' 1100 ‘ 1200 | 1300 | 1400 | 1500 ‘ 1600 l 1700 | 1800
4 1 e 1is 143 14z 140 139 138 137 |_136 135 _ 135
11 9.3 9.2 9.1 90 8 ?4 8 2 88 87 8.6 86 86
111 5.6 56 5.6 556 6 b. 6.4 5.4 5.3 53 53
5 1 16.8 16.8 16.4 163 161 160 159 15.7 16.6 15 6 15 4
o 113 11.2 111 11.0 109 108 108 106 10.6 105 10 4
1 8.7 6.1 6.6 6.6 6.5 6.5 65 6.4 6.4 84 [ 83
6 I 18.4 18.2 18.0 17.8 17.8 17.6 17.4 17.2 17.1 170 169
I 13.0 12.8 12.7 12.6 124 123 123 122 12.1 120 1.9
444 7.6 7.6 7.6 7.4 7.4 73 7.3 7.3 7.2 72 7.2
7 1 19.6 19.4 192 190 188 I87 1856 184 183 182 18.1
I 14.3 141 14.0 138 137 136 136 134 133 132 132
111 83 82 8.2 8.1 8.1 80 8.0 7.9 l 79 79 T3
8 I 20.6 20.4 22 200 198 196 196 193 19.2 191 190
II 16.3 15.2 160 14.9 14.7 148 14.6 14.4 143 13,2 141
I 8.9 8.8 8.7 8.7 8.6 8.6 8.5 8.6 8.4 a4 84
9 I 21,4 21.2 209 207 206 204 202 201 200 198 197
II 16.2 16 0 169 157 15.8 164 163 162 16.1 150 149
I 0.4 9.3 9.2 9.1 9.1 2.0 9.0 89 8.9 88 88
10 I 22.1 218 216 214 212 210 29 207 206 20.4 20 3
II 17.0 16.8 166 164 163 162 160 168 [ 158 157 5.6
III 9.7 9.7 9.6 9.6 96 | 04 93 93 99 99 92
11 I 22.7 22.4 921 219  2L7 21.5 214 212 211 21.0 208
o 17.6 174 172 170 169 168 166 165 16,4 163 16 2
nr 10.1 100 9,9 98 9.8 9,7 9.7 96 9.6 095 95
12 I 23.1 22.8 9226 224 222 220 218 217 216 21 4 213 |
I 18.1 179 17.7 168 174 113 7.1 17,0 164 {68 16 17
mx 10.4 10.3 10.2 10.1 100 10.0 9.9 v.9 9.8 9.8 97
13 I 23.6 23.3 23 0‘ 29.8 29.6 29.4 929 2 22,1 21.9 21.8 2 6
L 186 184 182 180 179 177 176 176 T4 178 172 |
I 10.6 105 104 104 103 102 102 10.1 01 "0 0 100
14 1 23.9 23.6 234 231 229 9227 22 6 ‘ 29 4 229 I 221 22 0
I 19.0 18.8 18.6 18 4 183 181 180 179 177 176 175
I 10.8 10.7 10.6 106 106  '10.4 104 103 103 102 10 2
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Average crop diameler (cm) by number of slems Age and Siute Quality

Table 5

Number of stems per bectare

Crop s
Age ite T
(yoars) | QM) 800 ‘ 900 1000 | 1100 ‘ 1200 | 1300 | 1400 | 1500 l 1600 | 1700 1800
PR \T7 13 ILl 108 7 105 104 103 102 101 _ 100
11 10.4 K} 9.1 840 82 7.9 76 7.4 T1 60 6.8
11T 42 41 4.0 39 39 39 3.8 3.8 38 3.7 3.1
5 1 1256 12 1 11.9 11.7 15 11.3 11.2 11.1 11.0 10.9 108
n 109 10.2 9.6 91 8.7 84 81 7.9 7.7 7.5 73
I 48 7 471 46 46 5 45 44 44 44 44 [T 43
6 1 131 129 12.7 12.6 12.3 12.1 12.0 11.9 11.8 11.7 11.6
I 11.4 107 10.1 9.7 93 8.9 8.8 8.4 8.2 8.0 7.8
111 b.4 53 5.2 L2 5.1 51 5.1 5.0 5.0 5.0 4.9
7 I 14.1 13.8 135 133 131 12.9 12.8 127 12.8 12.5 12.4
I 11.8 12 106 102 98 94 92 89 8.7 8.5 83
11T 8.0 5.8 6.9 68 5.8 5.7 6.7 66 56 5.6 5.6
8 I 149 14.6 14.3 14.1 13.0 137 13.6 13.6 13.4 133 132
IT 12.6 11.7 nmg 107 103 100 9.7 9.4 32 50 | 8.9
111 6.6 6.6 6.5 6.4 6.4 6.3 6.3 6.3 6.2 l 5.2 6.9
9 I 16.7 15.4 16.1 149 14.7 1456 144 143 142 14.1 14.0
II 130 12.3 1.7 11.2 10.8 106 10.2 10.0 9.7 0.8 0.4
I 73 7.2 7.1 7.0 70 69 6.9 6.9 6.8 6.8
10 I 185 162 15.9 16.7 166 15.3 152 15.1 16.0 149 14.8
1 136 12.8 122 117 11.3 110 10.7 105 103 01 90
111 7.9 7.8 7.7 7.1 786 [ 76 7.5 7.5 7.6 7.4 7.4
11 I 173 170 16.7 186 16 3 16.1 160 159 15.8 16.7 16.0
I 14.0 133 12.7 123 11.9 1ns 1.2 110 10,8 10.6 10.4
I 8.5 84 8.3 8.3 82 82 8.1 21 3.1 81 5.0
12 1 18.1 17.8 176 173 17.1 17.0 168 187 166  16.5 18.4 ‘
I 135 138 132 128 124 |72 18 ILb 11.3 1T 10.9
I 9.1 9.0 9.0 8.9 8.8 8.8 8.8 8.7 8.7 8.7 8.7
13 L 189 18.8 183 ) 181 170 17.8 176 | 118 17.4 17.3 172
11 l 16.1 143 138 133 129 120 12.3 120 1.8 116 116 |
I 9.1 96 96 95 95 _ 94 9.4 93 93 93 93
14 I 18.7 19.4 191 189 18.7 18 6 184 183 18.2 ‘ 18.1 18.1
Ir 16.8 140 14.3 138 13 4 13.1 12,8 128 123 12 2 12.0
I 10 4 10.3 10.2 101 10.1 10.0 10,0 10,0 99 9.9 9.9 l
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Table 6

Basal area (Sq mfha) by number of stems, Age and Sule Qualily

Crop
Ape
(years)

Site

4

10

11

12

14

Quality)  goo l 900 1000 l 1100 l 1200 1300 1400 | 1500 | 1600 | 1700 l 1800
I | 8070__ 8730 0356  0.961 JOB48 1LIIB 11678 12216 [ 12744 13263 13770
1576 4799| 56008 5205 5391 5569 5738 5900 6066 6207 635
i 1003 1090 ‘ 1173 1254 1333 1.409 1485 1568 1030 1701 1.9
I 10116 10929 11713 12471 13206 13019 14614 15292 15955 16604 17240
I 5887 6174 06443 6698 6936  7.164 7.382 7691  7.792 7.085 8,172
Il 1429 1662 1671 1786 1899 2008 2016 2220 2322 2423 | 322
1 11.922 12882 13,806 14699 16665 16.406 179225 18.024 18.806 19.571 ‘ 20 320
1I 7.016  7.420 7.743 8047 8335 8609 8871 9122 9363 9596 9820
I 1.897 2060 2213 2371 2620 2605 2807 2.946 3.082 3216 3347
I 13479 14505 15610 16619 17.698 18649 19.475 20379 21.262 22,127 22.975
I gllt 8606 8877 9225 8536 9870 10170 10458 10735 11001 11 258
LI 2308 2604 2804 2997 318 33090 3548 3724 l 3.806 4065 4241
I 14783 16973 17.119 18226 10300 20.343 21.368 22350 [23.319 24267 25190
I 8.983 9.422 9832 10218 10584 10.932 11.266 11.683 11,800 12.185 | 12 470
Iil 2.926 3.176 3.419 3656 3.886 4109 4327 4542 4751 l‘]‘jﬁ 5.160
I 16840 17.116 18343 19529 20.679 21.797 22885 23947 24986 26,002 26998
1 9.602 10.164 10607 11024 11.418 11794 12163 12.497 12,827 13148 13 453
111 3470 3769 4057 4337 4610 4876 65135 65.380 5.638 6883 6.123
I 16,663 18.006 19297 20545 21.766 22,930 24075 25103 26285 27.354 28 402
II 10.241 10740 11.208 11648 12085 12462 12842 13206 (13.664 13890 14216
I 4031 4377 4712 5037 6354 [ 5607 5004 6259 6548 6832 711l
I 17.272  18.663 20,001 21295 22549 23767 24054 26112 27.244 28352 20438
II 10641 11160 11646 12103 12,537 12,949 13343 13721 14084 14433 14771
1l 4600 4996 6370 6749 6110 6462 6806 | 7.143  7.473  7.798 8.116
I 17684 19108 I 20.479 21803 23.087 24335 25.550 26.736  27.805 29029 30.141
11 10004 11436 11634 12403 12,847 | 13270 13 674 14060 14432 14790 16136
111 l 6.176 5.620 6.060 6467 687t —5o70  7.667 ‘ 8036 8407 R772 9130
I 17921 19364 20553 | 22.095 23.396 24660 2502 |27004 28208 29418 30544
8! 11045 11684 12uss 12563 13013 13441 13850 14242 14618 14981 15331
111 6752 6.246 6724 7188 7640 8080 8510 BY32 4345 9700 10 148
I 18002 10452 20847 22196 23502 24.772 20.004 | ﬂgg 28.396 | 20 551 30 683
I CTTO0TT L1617 12123 12699 13.051 13480  138Y0 14661 ~ 1502: 15310
I | 6327 6871 7.397 7908 8404 8889 o036z 9820 10280 10725 11163
)

Number of steme per hectare
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‘Fable 7

Yield of volume per hectare in Cubic metres by number of stems, Age and Site Quality

Number of stema per hectare
Crop . _
Age Site
(years) | Quality | g4 l 900 | 1000 | 1100 l 1200 | 1300 1400 | 1500 s 1600 | 1700 ’ 1800
4 I 37.820 40647 43246 45.939 48 443 50807 53219 55 607 | 67736 69911 620368
11 11.210 11.500 11,766 12012 12 241 12.455 12.657 12 847 13.028 13 201 13 366
It 1.278 1.376 1 468 1.668 1.044 1.728 1.810 1.889 1.067 2042 2116
5 I 55.080 59,192 63121 66900 70648 T4076 77601 80.833 84078 87246 00 341
1I 10309 19870 20320 20763 21.149 21519 21867 22197 9220510 22808 23002
I 2.606 | 2.901 3.097 3280 3.460 3.647 3810 3986  4.160 4 309 P—‘—l 466
6 I 70776 76.048 81096 85951 00636 95171 99.572 103852 108021 112 091 1116068
I 27.888 28609 20271 20,880 30451 30984 31.486 31061 32411 32840 33260
I 4434 4772 5006 5408 5707 5009 6.282 6.658 6826 7.080 7346
7 1 84640 00964 96902 102.798 108.401 113826 118,088 124.207 129.194 134 061 138 818
II 36.183 37.118 37977 38770 39508 40200 40851 41.487 42062 42608 43 130
111 6328  6.809 7271  7.716 8144 8560 8904  0.368 ; 974l 10116 10.482
8 I 00810 104.022 110.026 117.566 12390756 130.178 136.198 142.052 1147 765 163.322 168 702
II 43.987 45124 (0167 47,131 48.029 48870 49662 50,410 B1LI21 61797 | 62 443
II1 8.262 8890 9493 10,073 10633 11176 11.704 12218 12718 ’ﬁmffg 686
92 I 107.466 115.470 123,134 130 506 137 610 144 505 151 187 157.685 164017 170 106 17¢ 234
I 61,202 . 52 627 63740 54.863 65.908 56887 6567808 68670 50606 60294 61 046
Ix 10.166 10939  11.A81 12394 13084 13753 14402 15034 15650 16252 16 840
10 1 116,827 125620 133861 141.874 149,608 157.093 164358 171 422 178.305 185 022 191 687
1 12.001 12914 13.789 14.832 16446 [16235 17001 17.747 18474 19185 19.880
11 1 126,090 134.408 143.320 151.909 160.189 168206 175083 183.547 190.917 198,100 205,138
II 63.862 65514 67.028 68,427 60,731 70052 72101 73188 74219 75201 76.139
III1 13.746 14761 16.794 16.769 17.692 18.695 19.473 | 20328 21161 21976 22770
12 I 132 420 142 284 | 161.729 160.811 169,677 178.062 186.206 194303 202.105 200719 217 160
I 69378 71.173 72.818 74333 75764 | 77,080 78320 79610 80.630 81607 82710
III 16302 16663 17.686 18767 1981l 20.823  21.806 l 22763 23,696 24.607 25,498
13 I 138 968 149.309 159 219 l 168.750 177.919 186.853 105.493 {203 898 212083 220,072 227 830
II 74.416 76,341 98.106 79737 81,265 82.678 84017 85284 86486 87,630 8% 723
IIX 16939 18.227 19462 20.652 21.801 22.915 23096 25049 [ 26,076 27,079 25.059
14 I 144.818 155,805 165.934 175867 185.453 194732 203.737 |212,494 221 0268 \ 229 353 237,490
II 79.026 81.069 82043 84676 86288 87.709 89.221 90,660 91 842 03 057 94 218
111 18.387 10,786 21.127 22418 23465 24.874 26.048 27.191 28806 20394 30460
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Table 9
Mean Annual Increment (cu m[ha)

I Number of stems por hectare
?\mp Site
ge
(years) | @Ual¥ [ 500 \ 900 ' 1000 ‘ 1100 l 1200 | 1300 | 1400 | 1500 ‘ 1600 | 1700 ‘ 1800
T4 | 0457 10162 10830 11485 13101 12717 13306 13877 | 14,434 14978 15609
11 2809 2870 24942 3003 3,060 3,114 3164 3212  TI357 3,300 S840
1{{1 0319 0 .'m\ 0,367 0389 0411 0432 0452 0472 0,402 0,611 0.529
6 I 11.018 11,838 12,624 13380 14,109 14815 15500 16,167 16,816 17.440 18008
11 3874 3974 4,060 4151 4230 4304 4,373 4439 4,502 4562 4018
III “ong0 | 0530 00190 0657 0694 0720 0764 0797 0830 0.862 \—‘—0_893
6 1 11706 120676 13,516 14325 15106 15862 146056 17,309 18.004 18,682 ! 19 346
11 1048 4708 4878 4980 5076 6164 6,248 5427 5402 5473 5.542
111 0738 0793 0,840 0001 0951 1,000 1,047 1093 1,138 1,181 1224
'] I 12003 12098 13,856 14,685 15486 16261 17,013 17,744 18.456 19152 19,831
11 5.180 5303 54256 5,530  5Gi4  B7I3 5830 5024 6007 06087 6,163
11 0904 0973 1,030 1,102 1168 1223 1281 1337 \ 1302 1.445 1.497
8 I 12101 13003 13.466 14,600 16407 106272 17,025 17756 ! 18480 10,165 10,848
11 5.498 5641 5771 65801 6004 6,100 0208 ¢30L 6300 6.476] 0,656
11 1,053 11N 1,187 1,260 1320 1,307 1,463 1527  1.500 ,W 1711
0 I LL04l 1230 13,082 14600 16,291 16056 16700 17.521 18,224 18011 10.h8%
11 5689 5836 6071 6,008 6,212 6321 042 6.620 6612 @GDD 6783
11 1130 1216 1208 1,477 145+ 1628 10600 1670 1730 1,806 1871
10 1 11,683 12553 13380 14,17 14061 15700 16,4306 17.142  17.831 18502 19150
11 6,182 5031 6008 G105 #3313 6,424 (328 6020 | 6720 6808 G893
Il 1.200 1291 1370 1,463 )A45 T2y 1700 1,776 1.847 1918 1488
1 I 113.2 12209 13030 13,810 14583 13290 15008 14086 17.356 18,010 18,649
I i 58086 5456 8,003 6,221 0330 0,430 G 60653 6747 6.836 6022
T11 Coresy 1345 1436 1,524 1608 1800 LIT0 [T 838 LB2d  1.0u8 4670
12 1 11035 11857 I 12,644 13,401 14,131 14838 15623 18,192 18842 17,477 18,007
11 5.781 6931 8,008 0195 0313|6423 6527 60626 6710 6808 6,803
111 1283 1380 1,474 1564 1661 —yo35 1817 | 1897 1,976 2051 2,125
13 1 10689 11485 12248 l 12,081 13,688 14373 15038 | 16684 16314 16929 17.529
11 5.72¢ 5872 60U8 0134 6230 G360 6,463 G660  6.653 6,741 (1825 |
111 1303 1,402 1497 1,680 1677 1563 1,846 1,927 {2006 2,083 2168
14 ) 10344 11106 11862 12,562 13,247 11800 14.5nal 16178 15788 | 106,382 18,964
I I"5626 5791 5024 6,048  Glvd 027U 6373 8.400 6,560 0047 6730
111~ \ 1.313 1.413 1,609 1.601 1690 1777 1861 1042 2022 2,100 2176
)

Sharma, R P (1978) Yield Tables for Fwca/yptus Hybrad (Plantation) for Various Levels of

Stocking, The Indian Forester 1978 vol 104, No 6
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Material and Method
1.5 ha arca was planted with Eucalyptus with 8357 plants, the density per ha being

5587 plants. A sample plot of 100 m* was laid out and height and diameter measurements
were carried out at periodic intervals. The plantation is situated in the outskirts of Gandhi-
nagar (Gujarat) (23.07 N Latitude; 72.63 E Longitude; 35 MASL; dry deciduous forests) in a
semi-arid tract with the soil of sandy Joam. The average annual rainfall is about 700 mm
and the average annual temperature is of the order of 30°C; average maximum and minimum
temperature being 41°C and 13°C, respectively. The raiofall almost completely occurs during
the monsoon months of June to September. The plant to plant and row to row spacing
within the plantation was kept constant (! 3 m X 1.3 m) The plantation was fenced with live
hedge of Euphorbia ceducifolia to protect it from grazing and external interference. Weeding
was done only during the first year. Subsequeatly, the weed growth declined as a result of
shade due to close planting Biomass production in this plantation was estimated at 6
monthly intervals begining 12 months of age. Detailed methodology for estimation of
biomass has been published elsewhere (Kaul and Gurumurti, 1982).

B&E-NECHETIR, B AaL

Table 1

Componentwise biomass production by trees of different categories of Eucalyptus hybrid plantation
at the age of 12 months (kgfha)

Category Category
Components Total Mean/tree Details of plantation
A B A B

Wood 513 687 1200 0.21 Number of trees 3976 1611

Bark 23) 265 495 0.09 Per cent of tiees 71 29

Branch 259 238 547 0.10 Per cent contribution of 45 55
utilizable biomass,

Utilizable biomass 1002 1240 2242 0.40

Leaf 830 617 1447 0.26 Per cent contribution of total 51 49
biomass,

Root 713 596 1309 0.23 Leaf efficiency 31 4.0

Total biomass 2545 2453 4998 0.89
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Table 2

Componentwise biomass production by trees of different categories of Eucalyptus hybrid plantation

at the age of 18 months (kg/ha)

Category Cuategory
Components Total Mean/tree Details of plantation

A B A B
Wood 1668 1252 2920 052 Number of trees 4469 1118
Bark 787 555 1342 024 Per cent of trees 80 20
Branch 870 682 1652 030 Per cent contribution of 58 42

utilizable biomass,
Utilizable biomass 3425 2489 5914 106 Per cent coatribution of 62 38
total biomass.
Leaf 2074 1355 3429 061 Leaf efficiency 4.06 3.82
Root 2930 1326 4256 0.75
Total 8429 5170 13599 2.43
Table 3
Componentwise biomass production by trees of different categaries of Eucalyptus hybrid plantation
at the age of 24 months (kgfha)

Category Category

Compoacats Total | Mean/treo Details of plan‘ation
A B A B
Wood 4783 6081 10864 1.94 Number of trzes 4063 1524
Bark 1460 1818 3278 059 Per cent of trees 73 27
Branch 1583 1646 3229 058 Per cent contribution of 44 55
utilizable biomass, —
Utilizable biomass 7826 9545 17371 i Per cent contribution of 47 53
- totai biomass.

Leaf 1569 2113 3682 0.66
Fruit — 426 - 426 0.08 Leaf efficiency 8.73 745
Root 4297 3659 7956 1.42
Total 13692 15743 29435 5.27
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Table 4

Componentwise biomass production by tree of different categories of Eucalyptus hybrid plantation
at the age of 30 months (kglha)

Category Category

Components Total | Mean/tree Details of plantation

A B C A B |C
Wood 6810 3124 2964 12898 231 Number of trees 4097 1117 373
Bark 2498 1288 649 4435 0.79 Per cent of trees 73 20 7
Branch 4396 1340 1373 7609 1.36 Per cent contribution of 57 23 20

utilizable biomass

Utilizable 14204 5752 4936 24942 4.46 Per cent contribution of 58 23 19
biomass total biomass.
Leaf 2725 1130 906 4761 0.85 Loaf cfficiency 32 78 17
Fruit - — 15 15 0.01
Root 5336 1944 1074 8354 1.50
Total 22265 8826 6981 38072 68.2

From the foregoing observation it is clear that there exist considerable varjatio

among the population in the plantation.

Further, a direct relationship between GBH, heig

(Fig 1) and biomass production is also evident. These obscrvations also clearly show th
higher biomass production by catgories of trees in higher diameter/GBH classes is because
larger number of leaves in these classes and not due to higher leaf efficiency. However, t
exception to the above statements should be made with regard to category C of the trees
36 months of growth as these plants showed much higher biomass production despite pr
portionately lower leaf biomass. Incidentaly, the leaf efficiency of these plants was a
nearly double that of plants in other two categories at 36 months of age indicating *
probable genetical variation among the population  Alternatively, these plants might hi
attained maturity leading to more eflicient production of dry matter,

1400,
[ Fig 1
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Table 5

Componentwise biontass production by tree of different categories of Eucalyptus hybrid plantation
at the age of 36 months (kglha)

Category ‘ ) Category
Components i Total | Mean/tree Details of plantation
A B C B A B ‘ C
Wood 15613 4601 5651 25865 4 63 Number of trees 4221 993 3713
Bark 5795 1447 1280 8522 1.53 Per cent of trees 75 18 7
Branch 5183 2065 1865 9113 1.63 Per cent contribution of 61 19 20
utilizable biomass
Utilizable 26591 8113 8796 435C0 1.79 Per ceant contribution of 62 20 IR
biomass total biomass.
Leaf 4221 190 802 6513 1.17 Leaf efficiency 98 87 152
Fruit 85 215 — 300 005
Root 10460 3168 2596 16224 2,90
Total 41357 12986 12194 66537 11,91
Table 6
Componentwise blomass production of Eucalyptus hybrid at different age (tonnesfha)
Age (months)
Components
12 18 24 30 36
Wood 120 2.92 10 86 12,90 25.87
(24.0) (21.5) (36.9) (33.9) (389)
Bark 0.50 1.34 328 4.44 8.52
(10.0) (9.9) (112) (1.7 (12.8)
Branch 0.55 1.65 3.23 7.61 9.11
(11.0) (12.1) (1.0) (20.0) (13.7)
Utilizable biomass 2,25 5.91 17.37 24.95 43.50
(45.0) (43.5) 591) (65 6) (65 6)
Leaf 1.45 3.43 368 4.76 6.52
(29.0) (25.2) (12.5) (12 5) (9.8)
Fruit —_ — 0.42 0.01 0.30
(1.4) 00) (0.4)
Root 1.30 4,25 795 8.35 1622
(26.0) 31.3) 270) (21.9) (24.4)
Total biomass 5.00 13.60 29.42 38.07 66.54

Figures in parenthesis indicate per cent of total biomass.
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Relationship between DYH and total dry matter and utilizable dry matter per tree.
relationship between square of diameter multiplied by the height (D'H) and totalfu
able dry matter produced by the tree, was worked out using their log values and the re:
alongwith the respective regression cquation s presented in Fig 2. It was found that
value for both D?H and utilizable dry matter, L*H and total dry matter worked out to
suggesting a linear and positive correlation between these two parameters, ltis also «
from the Fig. 2 that the observed values of utilizable/iotal dry matter were fairly close
regressed values The results thus suggest that D*H may be used as parameter for dete
ning utilizable and total dry matter production per tree.

o Fig. 2 (a)
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Evaluation of growth using various parameters. The data preseated in Table 7 repres:
average total biomass and leaf biomass per tree, which was derived by dividing the 1
biomass per ha by number of trees per ha. Thus this data represents the average distribu
of dry matter per trec n the plantation which was used as basis for calculations of
Assimilation Rate (NAR), Leaf Weight Ratio (LWR), Relative Growth Rate (RGR), C
Growth Rate (CGR) at 6 monthly intervals. From the data presented in this Table, i
clear that the total biomass, leaf biomass, as well as the leaf efficiency in this species incres
linearly with age. However, the data presented for NAR, LWR, RGR and CGR in Tat
showed a different trend. Thus NAR slightly increased during 12 to 18 months of growth
compared to that during 0 to 12 moaths It showed two peaks one at 18-24 months of gro
and apother at 30-36 months of growth. Incideotally, it is during these period the w
biomass as well as the total biomass production registered sharp increase thus, suggesting
the moisture availability influences the growth as during these periods most of the raii
occurred in the experimental area. The decline in values of LWR and RGR with age is
to the fact that the rate of dry matter accumulation in non-photosynthetic biomass was
higher level as compared to that in the photosynthetic biomass. The crop growth

showed a fairly close correlation with NAR (v = 0.76). RGR was found to be hi;
correlated with LWR as the value of cocfficient of correlation between (hese factors woi

out to (0.88.

Table 7

Growth parameters of Eucalyptus hybrid at different ages.

Ago (months)

Parametres
0 12 18 24 30 36
—_—
Total biomass/tree (kg) 0.005 0.890 2.430 5.270 6 820 11910
Leaf biomass/tree (kg) 0.002 0.260 0610 0.660 0.850 1.170
Leal efficicncy 2.50 3.42 3.98 7.98 8.:2 10.18
Analysis of growth In Eucalyptus hybrid plantations
Time period (mooths)
Parameters
0-12 12-18 18-24 24-30 30-36
NAR (ka/kg month) 0,563 0 590 0.745 0342 0.840
LWR (kg/kg/month) 0293 0.262 0.165 0.125 0103
RGR (kg/kg/moath) 0.165 0,158 0.123 0.043 0.094
CGR (tonaes/month) 0.420 1,430 2 640 1440 4,7.0
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In view of the earlier observations that there exists a periodicity in growth, it
considercd of interest to determine the energy converston efficiency between two consec
periods and this data is also presented in Table 8. The seasonal energy conversion effici
showed two peaks one at 18-24 months of growth and another at 30-36 months of gr«
resulting in high NAR and biomass production during these periods, The most intere

aspect of this data is that periodic energy conversion efficiency is very high, the highest value
being 3 16 per cent at 30-36 months of growth, which suggests that forests plants have great
capacity for converting the solar energy into dry matter but this capacity is greatly influenced
by various environmeuntal pa ameters. [a the present study the high levels periodic energy
conversion efficiency at 18-24 and 30-36 months of growth is probably due to moisture
availability as rainfall occurs during these periods in the experimental area. Even during
periods when rainfall was practically negligible (at 12-18 and 24-30 months of growth), the
figures for periodic energy conversion efficiency is fairly high as compared to mapy forest
plantations which may be attributed to large number of stoms per hectare.

Table 8

Total standing energy content of Eucalyptus hybrid at different ages ( X 10° keal)

Age (moauths)

Components ' ‘ '
12 18 I 24 \ 20 36
Wood 4,39 11.6 60.04 67.34 123.44
Bark 1.1S 4.7 13.35 15.49 34.18
Braoch 2.30 6 66 12.00 33.05 42.20
Energy in utilizable biomass 8.14 22.96 85.39 115.88 199.72
Fruit —_ — 1,57 0.07 1.65
Leaf 5.59 16.43 18 09 21.75 28.79
Root 4,86 18.43 25.27 39.52 76.94
Energy in total biomass 18.59 57.7 130.32 177.22 307.10
Solar energy conversion efficiency by Eucolyptus hybrid ()
Age (mouths)
12 l 18 24 30 36
0.24 0.48 0.80 088 1.26
Seasonal energy conversion efficiency by Eucalyptus hybrid (%)
Time period (months)
12-18 18-24 24-30 30-36
0.97 177 1.17 3.16
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Standing energy content and solar energy conversion efficiency. The data on energy cont
of various components on hectare basis and energy conversion efficiency at different ap
growth as well as the periodic energy conversion efficiency is presented in Table 8 The bul
the energy is fixed in wood biomass, the componentwise and total energy levels sho
essentially similar trend as that of biomass content. The energy (PAR) conversion effici
was found to increase rapidly with age. Which is a reflection of increase in photosytl
surface leaf (Fig 3).

Fig 3
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Standing energy and solar energy conversion efficiency of Eucalyptus hybrid.

it 58

Gurumurty, K , Kimothi, M M et al (1984) Biomass Production and Energy Conversion Efficie-

ncy by fucalyptus 1n Energy Plantations, The Indian Forester 1984 vol 110, No 2,, 150-170
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F2S

HYRTACEAE("D P B EH)
Eusalyptus aferothuca

Al

T ERMM O HRE

Area

Stocking

Volume

Sudan (Gezira)

per tree

ER S 9 FrPsadX)

Reference: Ahmed, 1977

Number of sample plots 70
Inttial N varies from about 1 600 to 1 900 trees/ha, reduced
to between 670 and 780 trees/ha by age 12. Many trees
multi-stemmed, with average between two and three stems

Stem plus branch volume overbark to 5 cm top, excluding

stump

Bk -RECETIER B XL

H 5

Jacobs,

Quality class 1

d

Age N hdom Vb MATlb CAlb
(years) (m) {cm) (m’) (m’) (m')

1 1610 335 22 0 0 0
2 1250 600 a1 369 1.85 369
3 1 050 835 58 11 86 395 817
4 910 10 40 74 24 91 623 13.05
5 830 1205 88 45 33 907 20.42
6 771 1330 102 76 91 12 82 3158
7 730 1470 115 136 67 19 52 59.76
8 710 1560 126 18567 23 21 49 00
9 693 16 35 136 20939 2327 23.72
10 686 16 90 144 22277 2228 1338
11 679 17 25 151 230.05 20 91 7.28
12 674 1745 156 23539 19 62 5.34

Quality class 1/l

1 1795 260 16 0 0 0

2 1424 470 30 0 0 0
3 1219 655 44 471 157 47
4 1064 815 56 13 05 326 8.34
5 957 960 68 2524 505 12.19
6 886 10 30 79 4379 730 1855
7 829 1190 89 6979 997 26.00
8 788 12 80 99 107 15 1339 3736
9 755 1355 107 126 88 1410 1973
10 736 14 15 115 137.36 1374 10 48
11 718 14 60 122 14276 12.98 540
12 707 14 90 127 146 19 12.18 343

Quality class U

1 1924 195 12 0 0 0

2 1 605 355 23 0 0 0

3 1 376 560 33 g 0 0
4 1209 640 42 386 097 386
5 1110 7.70 52 1186 237 800
6 1007 8 80 60 2214 369 1028
7 945 980 69 3579 511 1365
8 895 10 60 7.7 51.33 642 1554
9 850 1130 84 61.64 685 10 31
10 820 1180 90 67.31 673 567
11 798 1228 96 70 31 639 300
12 781 12.40 100 71 07 592 0.76

MR Evcalyptus for planting Species monograph p 394 FAC Roume
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WYRTADERES ¥ b B2 ¥
Eucalyptus occidentalis

434

7

7 — 4 B O MR

Area
Stocking
Volume
Remarks

Reference Ciancio and Hermanin, 1976

Italy (Calabria)
N = 970/ha

Stem volume overbark to 5 cm top, excluding stump

Number of sample plots 36

Sample plots were distributed systematically throughout
the plantation area and can therefore be considered as
representative of yields to be expected Their distribu-
tion between quality classes was QC | 33%, QC H 50%,

QC W 17%.

k- IREICBAT IR, B, A4

o 82

Quality class 1|

Jacobs,

Age h \' G d CAl MAI
(years) (m) (m*) (m?) {cm) (m*) (m*)
5 593 10 200 34371 67 7 664 2040
6 724 17 864 51115 82 8990 2977
7 842 26 854 68218 95 9 840 3836
8 9.48 36 694 8 5095 106 9941 4 587
9 10 40 46 635 10 7578 19 9733 5182
10 11.20 56 368 11 5326 123 8 946 5637
1 1187 65314 12 8005 130 7.599 5938
12 12 40 72 913 138380 135 6 076
Quality class 1l
5 469 5059 20919 52 4036 1012
6 570 9095 3 1692 64 4 846 1516
7 6.62 13 941 4.2884 75 5376 1992
8 745 19 317 54024 84 5625 2 415
9 819 24 942 6 4742 92 5516 2.771
10 883 30 458 7 4581 99 5234 3046
11 938 35.692 8 3444 105 4735 3245
12 984 40 427 91138 109 3934 3 369
13 1020 44 361 97334 113 3412
Quality class Ml
6 416 3451 1 5957 46 2020 0575
7 4 81 5471 22111 54 2288 0782
8 540 7.759 28320 61 2 441 0970
9 593 10 200 34371 67 2534 1133
10 641 12.734 40219 73 2476 1273
11 683 15210 4 5611 77 2.452 1383
12 721 17 662 50705 82 2153 1472
13 752 19 815 55007 85 1987 1524
14 779 21802 5 8859 88 1 541 1557
15 798 23 343 61774 90 1 556
M. R Eucalyptus for planting Spccios monograph p 384 FAO Rome
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TR WYRTACBARLD b % % B)

Fugplyptus suligna (% F S« le—~H 5
B a7

T Y RMM O MR

Yield in different coppice rotationg (2)

Locality: Mugura (Kenya)

Altitude: 200 m

Rainfall: 956 mm

Soil: deep fertile lateritic soal
Data source: permanent experimental plots

Rumber of plotas: 12
Sise of plots: 2 020 n2

Bk - RECKRTIER B A&

gﬁ:rs) 5 5 5 7
Locality Seedling I Coppice 11 Coppice 11X Coppioce

seess Mmean annual increment (m3/ha) o secescsse

Australia 18-5 28.5 21-8 1609
Kenyn 17.9 30.0 23.3 20.0

Comments

In the absence of sufficient growth and yield data, it is not possible to give any
definite indication of growth trend. Production seems to maximize in the first coppiloce
rotation and then gradually deolines,

i B
(2) Kayumi, S.Y.S Four rotations of a Eucalyptus fuelwood trial.
1983 Commonwealth Forestry Review 62(1)
¥4 J = A b F — % 1 Pandrey, D Growth and yteld of plaentation specles In

the tropics, FAO 1983 7 i
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RYRTACEAR( D + B BH)
Bocatyptus satigng L PR ~F W~ k)
M (¥5¥n

#HR

T — RO IR

In spite of the large—soale plantation of the species, published growth and yield
data are very scarce. The data from Bruzil quoted below are for mirxed eucalyptus spp.

with E. salizna maximum 32 pervent; henos it has limited application.

Locality: apread over from State of Pamaibo to Santa Catarina
Altitudes 0to700 m

Data source: temporary sample plots

Fumber of plota 1075

Plot Bize: 100 m2

BRE - NEICATIR, B, Al

MAI (nzﬁa) by site index for two stocking densities

Site index 26 22 18 14
Age tems/ha 1600 | 1600 [ 1000 { 1600 | 1000 | 1600 | 1000
(years)

esssssses mean annual increment (m3/ha) cresenss

4 33.3 22.8 17.8 15.0 11.8 9.3 7.3
6 56.0 | 8.2 | 29.6 | 25.2 | 19.7 | 15.6 | 12.2
8 66.7 | 45.5 | 35.4 | 30.0 | 23.4 | 18.6 | 1.5
10 70.5 48,0 37.4 1.7 24.7 19.7 15.3
12 70.6 | 48,2 | 37.5 | 31.8 | 24.8 | 19.8 | 15.4
14 69.2 47.1 36.7 3.1 24.2 19.4 15.0
16 - - 35.4 - 23.4 - 14.6
18 - - 34.0 - 22.4 - 12.9
20 - hed 32.6 - 21.5 - 12.5

Remarks: Site index has been calculated by the height of the tallest tree
per plot at reference age 8 years., Volume is caloulated with bark
but no indication of measurement limit.

B
(1) Heinsdijk, D. Forestry in Southern Brazil, Forest Research
1970 Station "De Dorschkamp" Wageningen, Netherlands
¥4 < =2 2 b F— 4% : Pandrey, O Graoawth and yield of plantation speciles

the tropics, FAD 1983 i 12
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MRt RYRTACEAE( D kB2 )
Focmiyplus terdticarafs {2 b A bL o # Hu)

B o v
T — 9RO MIRIE
Looality: plantation distributed over entire country
Altitudes 0-800m
Rainfalls 1 000 - 2 000 om
Data sources permanent sample plots

Bumber of plots: 124

Neasurenent
specification: Up te 5 un top diameter over bark

R -NELCETZE K, Aa&

(a) Site index equation for a referance age 6 years

log SI = 1log Ht + 3,8814897 (xl - %)

2

with r° = 0.8649

wheret SI = site index
A = age of the crop
Ht = top height in metres of 250 stems/ha with largest diameter

Three site quality oclasses have been distinguisheds

Quality Site index
I 24 - 18

II 18 - 12
111 12~ 6

(v) MAT (mJJ‘ha) by stooking density and site quality

y

Sito quality 1 II
stems/ha 1200 | 1800 | 2900 { 1200 | 1800 | 2900
Age
(years)
®evectocssssnsne m3/hﬂ sseenvsscscrsoncnse

4 121 | 15.5 | 17.2 3.0 3.3 5.0
5 14.1 18.0 20,1 4.2 4.6 5.6
6 15.1 | 19.3 { 21.0 5.0 5.5 5.7
7 15.5 | 19.8 | 20.9 5.6 6.1 6.1
8 15.5 | 19.9 | 20.4 6.0 6.5 -
9 15.3 1906 19.6 602 607 -
10 14.9 191 18.8 6.3 6.9 -
11 14.6 18.6 - 6.2 6.9 -
12 14-1 18.0 - 602 6-9 -
13 13.7 | 7.5 - 6.1 6.8

In India MAI of volume production seems to culminate between 7 108 years on better
site and between 9 t0 12 years on poor sites. Mean annual inorement of 3+ 15.0 m3/ha could
be a reasonable estimate on a favourable mite with good stooking between 8 to10 years.
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i 52

Pucalyptus tereticornis - India (3)

Site index curves
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(3) Sharma, R.P. Yield tables for Eucalyptus hybrid (plantation) for
1918 various levels of stooking. The Indian Forester. Vol. 104 Ko. 6.

S 4 2 2 A+ F — % . Pandrey, D Growth and yield of plantation species

the tropics, FAO 1983 )
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W BYRTACEAR(D F BT H)
fucalyptus terefivornis (2% b Zbboe LY
B ik

T MM DI MR

Looality; plantation distributed over entire ocountry
Altitude: 0-800m

Rainfalls 1 000 -~ 2 000 mm

Data sources permanent and tewporery sample plots

Number of plote: 164

Measurement
speoifications 5 om over bark

Bk -NECHTDI IR K A&

Relationship between MAI, age, basal area and top heighbt:

log, (MATI) = ~ 4.580245 - 0.996744 log, A + 0.628078 log B + 2.466623 log Ht

with 1% = 0.970636

where: MA1 = mean annual increment in n3 per ha
A = age of the stand
B = basal area in n? per ha
Ht = top height in metres of 250 nton./ha with largest diameter

i 52

(1) Chaturvedi, A,¥. Rotations in Euocalyptus hybrid plantations. The Indian
1973 Forester. Vol. 99 No. 4.

¥4 2 2 2 b 7 — % : Pandrey, D Growth and yi1eld of plentation speciles

the tropics, FAO 1983 (o7
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AR . WIRTAGEAES 7 + 2 2%}
Eucalyptus doretisornis (Db A L9 FH L)
B oAy -

Bk -NEICRTDIR B, AL

Regreasion equation (based on actual measurement of 90 irees)
2

WO = ~ 6.108778 + 253.23692 DB with r° = 0.9914
WD = 0.41880 + 312.24714 DB with r° « 0.9916
WO » 43959253 + 1159.3166 V with r2 = 0.9974
WD = - 2.797625 + 939.677380 V with r2 = 0.9960
where; WG = green weight in kilograms without bark
WD = dry weight in ldlogrems
D = diameter of the tree in om at breast height
H = height of tge tree in motres
V = volume in m” under bark measured up to 5 om top diameter
i
(4) Sharma, R,P. Weight tables for volume/weight relation for Eucalyptus
1978 hybrid. The Indian Forester. Vol. 104 No. 8.
¥ 4 S =2 A b F — % . Pandrey, D Growth and yleld of plantation species 10

the tropiecs, FAD 1983 wr ¥
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8  CORBRETAREREL & 7 EES
Forminalin ivaransis (9% 8 )
B -+ 9Pzu7

Orowth and yield studies of the spacies seem to be very limited, Only one
reference of Nigeria (1) could be traced, which gives data from three loocalities whore
it has been planted.

F — & {REH 0 3T MR R

Bk - NEICRT IR, R, A4

Parameter Reported information by looality
CGambasi Ogba Sapoba
Altitude 0-200 m 0=200 n 0=200 n
Rainfall 1200 mm 2200 am 2200 mm
Soil - deop red sandy deep red sandy
loanm loam
Data sourve Pe8ePe PuS.P, P.3.P,.
Fo. of plots one one oneo
k)

MAI (z°/ha)

Al - 14.8 (1)Y - N

A2 - Y4 - 174 (24)

A3 7.8 (31) - -
Remark no reoord of thinning inoluded| unthinned

thinning

Al, A2, A3 refer to age.
1 Figures in brackets indicate age in years.

Hi 88

(1) Bore, J.EX. Orowth rates in the timber plantations of Westem Nigeria.
1962  Figerian For., Information Bulletin (¥,S,) No. 12.

¥4 Y = A+ F — % : Pandrey, D Growth and yield of plantation specles 1In

the tropics, FAOQ 1983 B

—202—



B < COUBRETACRAE(D 2 v )
Terwinatia suparhs (3 2 /%)
B a-bBHET~A (REBR

AR -NEICLETIER B AL

MAT in m3/ha for different sitel olass

Site

Age olass 2 5 6
(yoars)
vereesens MI/NA cecenee
23 6.3 1.9 2.4
24 - 39 3.2
27 5.8 - -

yhrtility olass

Remarks: Measurement speoifioation is 20 om girth, No other details

o g2

(1) Orgulu, J. and Wood, P,J.  Monograph on Terminalia superba (in press).
1983

¥4 ¥ = A b7 — % ¢ Pandrey, D Growth end yield of plantation species in

the tropics, FAD 1983 i ®
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b33 : COUBRETACEAE(S 2 v 4+H)
Tarnianlia superba (U 413}

W sFA4vre?

F— SRR

k- NECHTDIR B AL

Looalitys Olokeme ji, Western Nigeria
Rainfalls 1 150 om
Data sources one sample plot
Tields Age MAI in o3/ha
18 12.4

i 88

(2) MaocOregor, W.D. S8ilvioulture of the mixed dewoiduous forest of Nigeria.

1934 Oxtord For., Mem. No. 18,

¥4 J =« A b F — % : Pandrey, D Growth and y1eld of

the tropics, FAD 1983 B I

—204—

plantation

specles

tn



W RUBIACEAECY 3 #)

. Authexsphatus shinensiy {NB st} 3yn, 4, cadanba
B A ERLF
T — 9 MO HMIRIE ‘
10. Anthocephalus cadamba Miq
(JABON)
Dats.
Lokasi, Jumlah petak Jumlah Tinggl dari Keadsan la-
coba/ulcur pemeriksaan muka laut pangan/tanah
Indremayu 3 € + 15
Tagikmalays 6 30 150
Juzmiak- 9 36
. 2mber 4 21 20 8/4 550
Nadiri 13 22 160
Jumlgh: 17 43
Junmigh semua: 2¢€ 79
Rk -NEICBTIEH, K, Al
. H Te;arkan jumliah fiap Riap l
Umur Peninggi { 1 EGAKAN TETAP ( MAINSTAND ) (T.T.) Penj;;;ng:n s(')r.p.) volume |rats-rata| tahunan| Umur
(Thinning tahunsn jberjalsn
U - \ Age )
CAge ) tsell)gl?:) Jumlah Rata-rata|Rata-rata| Badang |V.kayu V.kayu vkt kumnu-| (Mea.. (Current
pohon/ha tinggl | diameter{dasar/ha| tebal/ha|tebal/ha (utlpl/l;a) (?;t“; annual) |anpual
(Average | (Average | (Basal| (Thick- | (Thick- [(®'tw /ha) VOlime ; .
(Tahuny (Nuiber S % | Theight) |dlameter)|area/ha ] wood/ha | wood/ha “f"zl{.’.";T)' ::::; :'e‘::; (}‘uhur)x/
Year) ' ’ ear
t /ha
O i (m) e | @y | @) | @ | @) |mymay | @me | @i/
Antboasophalua oadamba Miq,{(Jabon)
BOFITA 1 (SITE CLASS I)
3 7,8 1300 38,2 6,6 7.6 5,9 25 2 2 27 9,0 - 3
6 10,6 865 34,4 9,4 10,0 6,8 | 34 10 12 46 7,7 6,3 6
9 12,4 650 33,9 11,6 12,2 746 44 17 29 3 8,1 9,0 9
12 14,2 500 33,9 13,4 14,5 8,2 53 22 51 104 8,7 10,3 12
15 15,8 400 34,0 15,0 16,7 8,8 61 25 76 137 9,1 1,0 15
18 11,2 340 33,9 16,2 18,7 9,4 69 25 101 170 904 11,0 18
21 18,3 300 33,9 17,2 20,5 I 9,9 76 24 125 201 9,6 10,3 21
24 19,2 275 33,7 18,1 21,7 10,2 82 23 145 227 9,5 8,7 24
BORITA It (SITE CLASS II)
3 10,5 80 | 34,5 &8 | 9.9 | 68 | 36 | n 1" R - 3
6 12,8 620 33,7 11,8 12,6 1,7 ' 46 18 29 ™ 12,5 9,3 6
9 15,0 450 33,8 14,2 15,4 8,4 57 25 54 11 12,3 12,0 9
12 17,0 350 33,8 16,2 18,3 ! 9,2 é8 24 78 146 12,2 1,7 12
15 18,8 290 33,6 18,0 20,9 | 10,0 || 79 23 101 180 12,0 11,3 15
18 20,3 245 33,8 19,4 23,6 10,7 e 21 122 210 11,7 10,0 18
21 21,4 220 | 33,8 20,4 | 25,6 [ 11,3 l 9 20 142 239 1,4 9,7 2
24 22,3 205 33,7 21,4 26,1 11,8 104 18 160 264 11,0 8,3 24
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BONITA III (SITE CLASS III)

_—
3 12,4 650 33,9 1,4 12,2 7,6 4 17 17 61 20,3 - 3
§ 15,2 415 34,7 14,2 16,2 8,6 58 24 41 99 16,5 12,7 s
9 17,8 320 33,8 16,7 19,5 9,6 72 25 ' 66 138 15,3 13,0 9
12 20,0 250 34,0 19,0 23,2 10,6 87 23 | & 176 14,7 12,6 12
15 21,8 215 33,6 20,8 26,1 11,5 101 19 108 209 13,9 11,0 15
18 23,4 190 33,3 22,5 28,7 12,3 113 17 ' 125 238 13,2 9,7 18
21 24,6 170 33,5 23,7 31,1 12,9 124 15 140 264 12,6 8,7 21
24 25,4 160 13,5 24,4 12,8 13,5 134 14 154 285 11,9 7,0 24

BONITA 1V (SITE CLASS 1V)
3 14,2 500 | 33,9 13,2 | 14,5 g2 | 54 23 23 | 25,6 - 3
6 17,5 330 33,9 16,4 19,0 9,4 73 25 48 121 20,2 14,7 ]
S 20,5 240 33,8 19,4 23,8 10,7 92 21 69 161 17,9 13,3 9
12 22,8 200 23,3 21,9 21,6 12,0 110 17 86 196 16,3 1,7 12
15 24,8 170 33,2 24,0 31,4 13,2 125 14 100 225 15,0 9,7 15
19 26,4 160 32,2 25,7 33,5 14,1 140 12 112 252 14,0 9,0 18
2 21,6 140 32,9 27,0 36,7 14,8 154 1 123 274 13,0 1,3 21
24 23,5 130 73,1 27,7 28,8 15,4 | 162 10 133 295 12,3 7,0 24
BORITA V (SITE CLASS V)
3 16,2 390 i 33,6 15,2 17,0 Iﬁf 8,9 ; 63 5 ' 25 88 29,3 - 3
6 20,0 260 33,3 19,2 22,8 10,6 | 88 2 1 47 135 22,5 15,7 6
9 23,1 190 | 33,8 22,2 | 28,84 12,4 | 113 17 64 177 19,7 | 14,0 9
12 25,6 160 33,2 24,8 12,9 13,6 134 13 7 211 17,6 1,3 12
15 27,7 140 34,9 26,9 36,8 14,9 153 10 87 240 16,0 9,7 15
18 29,4 125 32,7 28,6 40,4 16,0 170 8 95 265 14,7 8,3 18
2 30,6 115 32,7 29,9 43,1 16,8 183 7 102 285 13,6 6,7 21
24 31,6 110 32,6 30,8 44,9 17,4 194 5 + 107 301 12,5 5,3 24
refi:}
Suharlan, A., Sumerna, K, and Sudiono, Y. (1975). Yield table of ten

industrial

wood specoes.
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RUBIALEABL 7 B & $1)

Anthotaphalis ¢Binenasis

AU PRV

BE - NECHT IR, H,

i 54

X

{ BBl

Anthocephalus chinensts |RHER (3R

M 4| Agna | TR TORRERERAHR MO ETHERE
(m) (em)] (@' /ha) | (m'/ha) (m'/ha)
(1) 3 1,300 6.6 76 25 2 9.0
6 865 94 100 | 34 10 7.7
9 650 116 12 2 44 17 81
12 500 13 4 148 53 20 87
15 400 150 16 7 61 25 91
18 340 16 2 18 7 69 25 9.4
21 300 17.2 20.5 76 24 9.6
m) 3 650 11.4 { 12 2 44 17 20 3
6 415 4.2 16.2 58 24 16 5
9 320 6.7 | 19.5 72 25 15.3
12 250 190 23.2 87 23 147
15 215 20.8 26 1 101 19 13.9
18 190 225 28 7 113 17 13 2
21 170 23 7 31 1 124 15 12.6
v) 3 390 15.2 170 ' 63 25 29.3
6 260 19.2 22 8 88 22 22.5
9 190 22,2 28.8 113 17 197
12 160 24 8 329 134 13 17 6
15 140 26 9 36 8 153 10 16 0
18 125 28.6 40.4 170 14.7
21 115 29.9 43.1 183 7 136

BINEE (1933).

(Sunanuan, Susanna, & Supiono, 1975)
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B RUBIACRAEC T B £ 8)
Anthacapbalug chinensis (HH VMY
8 vayws '

F— ¢ MO I HIRE

(1) G.arborea, A.chinensis

RAEMDIE, WY UvBEFBRKHE T4V EVKREFY VIUEBRANDI9T3EREFH D G arborea
M &EA chinensis MTH B, THOoDKRFIEEHH 400mICLEL, 79 A FHORARMKZEHS
IR L ekl EnicbDTH B,

19834E 3 A icG.arborea #h& A1E LH DA, chinensis it KE &N EnFh 400nd & 300ndDF
BXAE, F71984F 3 BiIcH@E THOA. chinensis HITKESIH BIdOWERERE L, HER
NORTOXARDWEERLEAAOHSTZ19B6E2LAEITHEFELAMNIARMEL L, ZL T
1984412136 arborea M ERIE EH DA, chinensis T, [9B5FEICRMPE TH DA chinensis ¥ T,
IB6FEIC BN TY VTV AE&LZ 6K, TA, 3K, S4«0HERAH»SEY, KA LT, B
MO EEAMERESLVHBERERCL > THRSOHER, SEBAHE L. 8, BMK
2W\W Tk, G arborea AT LEHDA. chinensis HTIFIBLEL1986FE DY VT ILKRAE T HI
LI EEMERERD 51983~ 1986F B L P 1984E~18EOEM SO RBEFR, BHMEERD 1,
FLRBEER, BEEGEBIVCETRE DV TRERS TRIEZED 10844, 19854 & 198641,
19844 L 198 ICIIHEXMERRBFRAN S, 1986FICEH ¥ TILEA DB > e THEEEEIC &
> THEL 2,

B IREICBET IR, B, A&

1 REKHOWREBLE

Anthocephlus chinensis (R L)

BWEE UAWE T#DBH THHE 5 _# %

) (no/ha)  (em) (m) (%)n/ h%) (%-Jn/ h%) (ﬁn/h%) (ton/ h:) %Em%) gfn’/ h%
1983 1700 143 11 -— —_ 81 -— -_— 273
1984 1660 147 11 07 18 7 82 105 07 277
1985 1590 15 5 12 —_ —_ 91 —_ — 306
1986 1440 16 9 12 4.6 22 .4 93 119 6 4.8 312

Anthocephlus chinensis (FIE Fi&)

WEE YABE T#DBH THBE B_# _B

@ @ e om &R R R i ey R AR
P 1984 1190 18 8 14 —_ —_ 108 — — 351

1985 1010 211 15 08 113 116 127 8 0 8 377

1986 910 22 9 15 16 117 117 130 6 1.5 383
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5000 O A chinensis f}ii E5%
® A chinensis $II TR
X G arborea
©® A auriculiformis
23 A Albhza falcatana (3 v #+ #)
< A G arborea (i v &+ 4)
E 1000 S arborea (3 v &7 %)
» 7 F K F KR
1= 500
# L4 2
100
50 2
10
0 5 10 50 100 BHes (m)

2 ®#HRES LMK

#3 HBEAEHEOLERER

Anthocephalus chinensis (R L)

F & B B FEPHERE

R A ® # R owm B MR
(ton/ha-year) (m3/ha-year) (%) (m*/ha-year)

1983 —1984 14 49 10 27
1984 — 1985 87 28 6 11 25
1985—1986 18 55 12 26

13 24

Anthocephlus chinensis (R L)

F 4£ £ B FEHERE
M EE AT E ® M OB B 8 HHE
(ton/ha*year) (m®/ha-year) (%) (m%/haryear)
1984 —1985 77 26 11 32
1985—1986 16 54 12 31
13 29

M —  BRARE \ RMETE | RAREK S <Y KOS R . MERZEY No. 65,
65~79. (1989)
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¢ BDRAGINACEAER b T ¥ S $1)
foriia alttedora {H> U «3)
SAVE

SR MO MR

I ocality factors of the trial area

Buxa Forest Division 1s situated
between latitude 26°31° and 26°48° North
and longitude 89°28' and 89°55’ East

Temperature

The average day temperature varies
trom 15.5°C to 21°C from November to
l-ebruary, betwen 27° to 32°C from May to
September and between 24° to 27°C during

rest of the year. Frost is not known in the
drea

Rainfall

Rainfall 1s from South-west monsoon,
which brings rain by the later part of May
The rains are very heavy during the month

of June, July and August. It subsides from
the edrly September and disappears
completely by the first week of October The
average raimnfall of the place of trial s
3570 mm.

Soil

The soil is light, friable loam of
depth from 15 to 90cm and
contains organic matter 2 to 2 8%, nitrogen

0.307; and pH 50 10 0-45cm layer of soil
1n trial darea

varying

Research Notes. Indian For, 114 (1988) :

Vegetation

The forest type s
Himalayan moist deciduous Forest
area contained the forest of Sal
robusta) with 1ts usual associates viZ ,
Chilaune (Schima wallichu), Champ (Micle-
fia champaca), Chikrase (Chukrasia tabu-
laries). Bihera (Ternunalia belerica), Sidha
(Lagerestroemia parviffora), Tun (Cedrela
toona). Lali (Amoora wallichii), Labasune
{Amoora rohituka), Semul (Bombax ceiba),
Parari (Streospermum chelonoides) etc.

3b/E6 East
Trial
(Shorea

Nursery and planting methods

Rdandomized block design  was
followed while laying out nursery beds and
planting  seedlings  of  the
provenances,

various

Seeds were putin the nursery bed
February 1980 and transplanted in
the polypot when 1the seedlings are about

during

10 cm 1n height and retained ull they came
of plantable size about 30 cm 1n height

The planting pits of 45cm® were
prepared at a spacing of 25m X 25 m.
About 30 cm high seedlings were planted
in pits with the onset of monsoon Three
weedings and cleanings were carried out in
first year, two in second year and three in
third year.

51-54.
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Table 1

Details of Cordia alliodora provenances

FRI No. Origin Latitude Longitude Altitude Rainfall Mean
(m) {mm) tempera-
' ture °C
794 (1) Tres Piedras, 13°02'N 87°04'W + 110 1850 27.8
Honduras
Republic
794 (1i) Finca La For- 15°36'N 87°58'W + 210 1048 256
tuna, Honduras
794 (1)  San Francisco 1>°40'N 81°02'W + 40 2487 23.7
794 (1v) Esteli, 13°02'N 86°19'W 8-900 —_ 226
Nicaragua
794 (v) Pineda, 12°45'N 86°45'W + 750 — 23.2
Nicaragua
794 (vi)  Finca El Chilero 14°23'N 90°'28W 13-1400 — 20.44
Guatemala
794 {(vi1)  Finca Rincon 14°27'N 91°46'W 120 2901 26 1
Alegra,
Guatemala
794 (viii) Nueva Guinea  11°43'N 84°26'W 220 — 201
Nicaragua
Bk -NECETIE B ALE
Table 2
Growth of Cordia alliodora and other species.
{Date of measurement 3 4 i987)
i
< ime of Provenance Age Survival | Average [ Growth | Mah* Mag**
cpectes . {vears) Ht (m) |in girth | (cm) (cm)
} (cm)
Cordia FRI 794 (1) 6 80 5.20 24 6 0.86 4.1
altiodora )
,, 194 (11) 6 86 590 24 5 0.98 4.0
,, 794 (111) 6 90 560 246 0.93 41
,, 194 (1v) 6 85 4 60 21.4 0.76 3.51
., 194 (V) 6 86 500 270 0.83 45
,, 794 (v1) 6 85 4 50 21.0 0.75 3.5
,, 194 (vii) 6 87 530 22.2 088 3.7
Vfichelha Seed stand of
 rampaca SR VK-15 9 100 616 36 1 68 40
Seed stand of
Mendabar1 9 160 713 387 79 4.3
Gmelina Local 10 88 17 00 35.7 1.70 35
arhorea
lectona Bamanpokri 5 100 590 280 118 56
grandis
South Bholka 5 100 510 27.0 1.02 5.4
* M.a.hi. = Mean annual height increment
** Ma g1 = Mean annual girth increment
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W+ VERBENACEAE{ D ¥ W ¥V 3 H)
Gwallug acborga (HFFABIF FUF)
@ rvevEy =

F—YERMMOTHIRIE
Bk - MEICEYT 3%, ®, A4é

(1) G.arborea, A.chinensis

AEKDE, VYUV EPBIKHE2T74 VEVKELFY VILEERNDOLITIEEH DG, arborea
& A chinensis MTH B, CHOoDOHFRIESTH 400mLBL, 77 3 AFHORAKREET S
BIcRE LA BER SN BDOTH S,

19834 3 B i2G.arborea M & AIE L# DA chinensis HRic kX &xNZhEh 400nf & 300 D
BEX%, £7/:1984F 3 AAlE T DA chinensis it KE3W 20d D HABEREREL, FHERX
HOLTOUYADODHEERLEAKROHMEL186FE 2RI TCHEFE2AMSAKRRAME L. 2L T

1984 1243 G. arboreatk & £ L DA, chinensis BT, 1985FICIIHTFE DA, chinensis T,

1986 I M TH VPN AREEA 6K, TH, 3K, B4+HEXAH»SBY, &KE LT, BN
DMOEEHEMERES L CBERECL > THAOBER, LEREZHEL -, B, BHEK
DWVWTI, G arborea MERIE EE DA chinensis M TIX1984FE L 1986F DY » I AZE AT L
EMERBMARNS, HETEHDA chinensis A TIX1985FE & 1986F DY v P ARE I HIT L
e ERBARNS1983~1980F 5 L U 194E~1FEDEKR YO BREFR, BMEE KD,
FHEER BEREEBIVEERCOVWTRENRS THRIREDI9844E, 19854 & 19864,
19845F L 1985F I M AERBMBRN S, 1986F Ry v IV ENDE M- e THEABEEIC X
> THEL 72,

Rl REXKGOBALBEE

Gmelina arborea

BEF  YATE THDBH Vs 2% #

& o) em w K BB & B B & ERE B
1983 1360 15 9 14 —_— — 133 —_— — 340
1984 1330 16 6 14 28 10 8 140 153 34 355
1985 1200 18 8 16 — —_ 150 —_— —_— 381
1986 1180 19 5 16 33 11 8 153 169 36 389
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® # H (m/ha)

i gt

5000 M-20&#@EE (AH)
O Anthocephlus chinensis
® Anthocephlus chinensis
1000 X Gmelina arborea
A ® Acacia auriculiformis
500 AN Albizia falcataria
yvlf/ﬂ A Gmelina arborea
L. E \/ Swietenia macrophylla
N 79 RHEFERBHK
100
50 o
10
0 5 10 50 100 BE (n)

B2 BHELESE MG

®3I FRAEBEOAERE

Gmelina arborea

7

& B

FPHERE

WM E ®BE e
(ton/ha+year)

® # B’ w®m B M K
(m?*/ha+year) (%) (m*/hayear)

19831984
1984 —1985
19851986

63
107
31

151
259
78

10 34
11 32
12 32
13 30

(| L&)
(#ETE)

I/
\l

L3 I
\l..
N

DR — « BERKE  AERE L RAREK L <Y ROLERT . AERERSE  No. 65,

856~79. (1989)
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BB ¢ YERBENACERE{ Y v ¥ % #)
Pmefina arbores (A ¥ FHLJ Y, #H U+

Bt

T — 9RO MIRE

Locality: Subri River Forest Reserve
Rainfall: 1 200 mm
Soil: well—drained clayey

Other characters: tropical rain forest zone, catchment

Data source:

Yield equation:

V = =~ 65576 + 8.02965 x G

where: V « stand volume in m3/ha under bark measured up to 5 cm diameter
G = basal area in m?/ha measured up to 5 cm d.b.h. under bark

2

BE RECBETIH B Raé&

MAT (mB[hal by stand density and yield olassl/

temporary sample plots
Number of plots: 233
Size of plots: 300 m

(r? = 0.99)

Yield olass 18 22 26
Stems/ha | 1000 | 1600 | 1000 | 1600 | 1000 | 1600
(years)
3 24.6 | 36.9 1.7 47.4 38.8 579
4 2609 40.2 3305 49’9 39'8 58'2
5 27.5 { 40.9 33.4 49.6 38.9 5746
6 27.3 | 40.5 32.5 48,2 37.1 55.0
7 2646 | 39.4 31.2 46,2 35.1 52.0
8 25.7 | 38.1 29.7 44.8 33.1 49.0
9 24.7 | 36.6 28,2 41,8 314 46.0
10 23.7 | 3541 26,8 39.7 29.2 43.3
1 22.7 | 33.6 2544 37.6 27.5 40.7
12 21.7 | 32.2 24.1 35.7 25.9 38.4
13 20,8 | 130.8 22.9 4.8 24.5 36.2

1/ Yield olass refersto maximum MAI attained by crop for a mean
stooking of 600 stems/ha,

Crop has not been thinned and age of the crop covered in this

study was from 1 to 10 years (MAI prediction seems to be on the

higher side).

Commants

Variability of growth rete and oulmination age of MAI seems to be very high under
different_site conditions and stand deneities.
25t0 35 m’/ba on median siteas seems to be achieved between 5 t010 years.
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'1'.1/ ha

1)1

35-

ST AT
[l e

INCRL &
N
«
1

AN ANNUGL
N
<
It

723

15 4

104

Gmelina arborea ~ Ghana (8)

MAI ourves for different Yield clasees and stand denmity 600 atema/ha

YIELD CLAGS

it} 84

T T T T T T T
2 4 6 8 10 12 14 16
AGE IN YEARS

(8) UNDP/FAO Project Report No. 18. A provisional yield table for Gmelina
1982 arborea plantations in Subri River Forest Reserve (Ghana), May lssue.

y o4 v

the

=z A FF — % : Pandrey, OD. Growth and yield of plantation species 1in

tropics, FAO 1983 B iR
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TR  YERBEBACEAEL D ¥ W ¥ o)

Guotlog arkorea (HFFEJFFH, 20+
B 1ty Rzuy '
F—Y IR DI MR

BE-REICETIER B, Al

locality: Omo and Oluwa
Data sourose: temporary sauple plots
Xunber of plots: 359 2
Size of plots; 400 to 452.4 o
(a) site index equation at reference age 10 yoars:
0 D ,
log ST = log Ht 4 —23233 _ 4.165323: e 0.79)

SI =« s8ite index
At « top height (mean height of the 4 laryes” diameter troas per piot) in nm
A = stand age in years

(v) Yield equation:

vy - 0.289329 ¢ Ht (r2 - 0.9988)
2
Gt 2 GHy)” 2
Vogy = DOHE 4D, Dt Y3 (aHt) + b, N (r = 0.98)

where: V7 = stand volume in m3/ha above T cm diometer {for ulpwood)

V,, = stand volume in m3/ha above 24 om diameter (for sawn timber)

G = plot basal area mz/ha

Ht = +top height inm

Dg = nean basal area diemecter in cm
b, = 0.4269762

b, = - 7.4875329

b, = =~ 0.0000089

o
L

0.3520242

MAI (m3/ha.) by site index and density 1ndex-1/1000

Site
Age ndex 22 26 30
{years)
5 23.0 2945 33.0
6 26.0 32,0 38.0
1 275 24,0 319.0
8 29.0 35.0 40.0
9 28.5 M5 39.5
10 28,0 33.5 39,0
1 27.5 32.0 38,0
12 26,5 31.5 37.0
14 24,0 29,0 3.0
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y Density index has been caloulated by:
log ¥ = log DI - 1.317059 (log Dg ~ log 25)
wherot N = No. of stands/ha lying between 1 370 to 1 730
Dg = dlameter in om oorresponding to
mean basal area of plot
DI = density index

Remaris Crop hae not been thinned and MAT hams been caloulated for measurement
above 7 om top diameter. The age of the orop covewnal in thie study wan
between 4.75 to 15.75 years.

Gmelina arborea — Nigerip (6)

Maxiuuw WAl site index and density ourves

m3/ha
60 D! DENSITY INDEX
Sl sITE INDEX
50..
-
z
wt
X
x
2 1
")
E
z
z
< 30
z
«
w
X
5 201
P
200
10
\
o T T T T T T T T —
1 2 3 4 5 6 7 8 9
AGE IN YEARS
& g
(6) sutter, H. The construotion of a tree tariff table and a yield table
1981 for Gmelina arborea in the Omo and Oluwa Forest Reserves. UNDP/FAO/
Nigeria Project Working Document No. 10. FO:NIR/77/008.
¥4 ¥ « 2 b F— % : Pandrey, D Growth and yi1eld of plentation species 1n

the tropics, FAaD 1983 B N
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P EE ¢ VERBENACEAES( Y ¥V Y D)
tmelina arborea L(HY¥EBOH Y, A US])
B HBEITU~D7 (¥HY) (B UFR]

Family Verbenaceae

Vernacular names Gumhar, Sewan (Hind.), Gomari (Assam),
Shivan (Mar.), Shivani (Kan.), Gumadi (Tamil),
Yeman: {Burma).

Name used 1n Exotic Plantations Gmelina or Yemane
F— RN MERE

Malaysia

Sierra Leone

B - NEICRYTDIER, B AR

5. 1 Growth and Yield

Malaya has produced growth data, Freezaillah and Sandrasegaran,
(1966), and a yield table Sandrasegaran, (1966). These give total volume includ-
ing branchwood 1n the 7 - 11 year old plots i1n the Bintang Hijan Forest Reserve.

These plots were established after a long period of farming and were very
lightly thinned by Sierra Leone standards, consequently the size of the trees
is less and the basal area high. The following data 1s extracted from Table 2

of the first reference.

[ o
@ .
m = o g 3 ”': &
o £ .
= Nal - 3}_): o = ,i«d + fod-
© Rad ¢ O o o $ o 0w
3 ap 5 o n o m o .2
Q 5 > b o & g z o &
— ot ~ — Q 5 o -C: E ~ i
Ay S o oy @ = o g o T
g Q0 O g 2 w2 . 99 ~
0 < T o o & CRVE s
n & > am 3]
1 2 3 4 5 6 8
1 10 x 10 7 77 403 117 3, 657 222
2 10 x 10 8 8 387 132 4,472 559
3 10 x 10 9 80 3170 137 3,993 444
4 20 x 10 11 84 226 145 4,478 407

—218—



Actual figures for sample plots on reasonably good sites i1n the 120 .nch
annual rainfall zone of S.E. Sierra Leone are quoted by FFox (198%).

o
0
e . [3] @
S - I BERE:
o . Ko o, - P
el s | gd | f | £o8 % |8
ST = £ = - <t ~ ‘D
- A4 o = — g 7 o =
5 | g | $5| ¢ 5 < < @iy g |
a9 < n w = 1] = =8 g = =
31/3 3 340 14. 37.4 66 5.93 24 8
45/9 6 140 28. 60. 2 . 68 5.75 44 7.3
45/10 6 170 21. 44, 2 . 60 4,45 42 7
45/11 6 120 26. 44,4 .33 4,95 44 7.3
45/5 7 50 39. 43.0 .65 5.96 46 6.6
45/2 10 60 40. 55.2 4.08 4,66 50 5.0

rf::

Lamb, A.F.A. (1973). Fast growing timber trees of the
No.l. Commonwealth Forestry Institute, Department

ersity of Oxford.
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"

Phpd inx arhored

(iiﬁfﬁﬁﬁg) B

T 9RO MR

Mk - IREICETIER, K, KA

(epFdusd, ¥ o)
$mﬁCVu~y?\vaE/«vﬁﬁfnffJxv??fﬁymm —~& ¥

Countnos[ Malaysia Philippines| Ivory Coast{ Nigeria Malawa
Details
Reference (2) (4) (5) (3) (1) (1)
Locality Upper Perak{ FeRsl. Boushe Nimbia -
field
Altitude 150 m - 500 m - 580 m 1300
Rainfall 2000 mm - 2200 mm - 1820 mm 900 wm
Soil sandy clay |moderately - good loam good to
fertile poor
Other broad foot hills |central - semni- - -
characters of mt, lowland deciduous
complex forest
Data source T.SePe TeS.P. T.S.P. T.S.Ps T.S.P. -
Size of plots - 400 m2 2000 m? 3800 m2 - -
No. of plots 4 8 1 1 - -
Measurement
specification 7.5 cm 0:117. 6.5 om o,b. - 20 om - -
MAT (m/na) §A1g 42,5 §72 59:5 (4.3)} -~ - - -
A2) [45.3 (8 S g (8)Y - - Z
A3) [36.0 %9) - - - - 30.4 (1Q)
21‘.43 33.0 (11) - - 12.0 (15)1/ 23.2 (16)1/ V4
Ronrark pulpwood fuelwood pulpwood thinning thinning
yield yield
excluded inoluded
(AL) stands for age in years.
—/ Figures in brackets indicate age in years,
5¢15.4 Under bark/over bark volume relation
Regression equation based on measurement of 164 trees (8):
R = a+bD4+ D (r2 - U.43)
wheret R = volume under bark/volume over bark
) = diameter at breast height in om
b « 0.02271861
¢ w» = 0,0003526147
5.15.5 Relation between volumes measured up to two diameter limits
Regrossion equation basoed on measurement of 164 trees (8):
R = a4+ tD+CD (r? = 0.75)
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wharet R =

88

ooy d
(]

(1) Anon
1964

volume measured up to 12 om diameter/volume measured up to 5 cm
diameter

diametor ut breast height in om
- 0.427486

0.07718335
-~ 0.001113831

The eilviculture of Gmelina arborea., Fmr. For. 6(3)

(2) Freezaillah, B,C,Y,, et al. Growth and yield studies of Yemane (Cmelina
1966 arborea Roxb.). Malayan Forester.

(3) Mensbrugge, 0.

La fabrication des allumettes en C8te~dfIvoire. Boais

1964 For. Trop. No. 98.

(4) Matchell, B,A,
1963

Possibilities for forest plantations. Malayan Forester.

(5) Nanagas, F.V. et al. Preliminary study on the growth and development of
1970  Cmelina arborea Linn. in Camp 7, Minglanilla, Cebu. Occasional

paper. Bursau of Forestry. Philippines.

(7) FO:SF/NIR 16 Technical report 7. Savanna Forestry Research Station, Nigeria.
1974  FAO/UNDP Project.

y'fﬁ;l}‘?“‘?

Pandrey, D Growth and yield of plantation species

the troplcs, FAOQ 1983 X
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Locality: spread over teak plantations in the eal e un.ry

Altitude: 0=-1000mn

Rainfall; 1 000 = 4 000 mm (most of the plots in 1 OO. 3 000 mm)

Data source: permanant sample plots

Fumber of plots: 128

Stooking: mostly 3 000 stems/ha and partly 750 stems/ha at the initial

planting
BER- - NEICHTIR, K, A
Quality
I 11 II1 Iv
Age clagos _1/
(years) Av. dlam.| MAI |Av. daan.| WAL JAve diam.| MAI |Ave dian.| WA
in co [(m3/ha)] incm |(w3/ha) incom [(w3/ha)l inem [(md/na

5 qo1 11.3 7.6 8.8 6.3 6.1 - -
10 13.2 12.3 1.7 9.4 9.4 6.4 7.6 2.7
15 18.3 11.8 15.7 9.3 12.5 6.2 9.4 2.8
20 23.1 1.3 19.8 9.2 4.7 6.0 11.0 2.8
25 28.0 10,6 23.6 8.8 17.0 5.6 12.2 2.7
30 32.5 10.6 27.4 1.9 19.0 5.3 13.2 2.6
35 36.8 10.5 30.6 7.6 20.8 5.0 14.2 2.4
40 40.6 10.4 34.0 7.4 22,8 4.8 1543 2.3
45 44.2 10.2 37.0 T.3 24.4 4.6 16.0 2.2
50 47.5 10.0 39.6 Te1 26.4 4.4 17.0 2.2
55 50.3 9.7 42.4 6.9 28,2 4.3 18.0 2.1
60 53.0 9.4 45.0 6.8 30.0 4.2 19.0 2.0
70 57.4 8.8 49.2 6.4 33.2 4.2 21.0 2.0 |
8o 61.7 8.1 53.8 6.2 37.0 4.2 22.9 2.0 \

Remarks: MAI includes thinning yield and measurement specification is up to 5 cm
diameter over bark. Av. diam. means average diameter at breast height({1l.37 m),

l/Q.\ali.*l:y classes are based on average top heights al 50 years' reference age and

classes correspond to heights I —»30.5-36.6 m; II —24.4-30.5 m;
III —18,3-24.4 m; and IV —312,2-18,3 no.

Total yield of stem timberY (m3/ha) at different rotation age

QeCe I Q.C. II Q.C. III Q.Ce IV
60 4174 241.8 93.0 15.0
70 465.4 283.4 131.5 29.4
80 501.0 323.0 174.2 46.9

g/Stom timber is measured volume above 20 ocm diameter under bark.
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Teotona grandis - Troplcal Awerlica (2) Tectons grandis - india (10)

Sltec olagaes curves Site quallity clnes ourves
SITE CLASS
40
v «
z SITE CLASS g
o &
3 304 X
z z
[ [
& ]
¥ ¥
o
S -9
S 204 e
w-
[ T T T T T T T T T T —T
©0 . 20 30 ° 100 20 30 40 50 60 7T } D; 100
AGE IN YEARS 4GE I|N YEARS
(2) Keogh, R.M, Does teak have a future in tropical Amerioca? Unasylva.

1979 Vol. 31 Ro. 126

(10) 1957 Yield and stand tables for plantation teak (Teotona grandis Linn. f.)
Indian Forest Reoords Vol. 9, Ro. 4.

A4 Y2 X M7—2% - Pandrey, D. growth and yield of plantation species
In the tropics. FAD 1983 FmIX.
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3.2.5 Post-establishment operations in teak plantations

97. In Kerala, post-establishment operations commence in the 4th year when the first
thinning 1s carried out and thinnings repeated in the 8th, 13th, 20th and 44th years.

The first two thinnings are, systematic (or mechanical) and reduce the crop to | 250/ha

at the first thinning and to 625/ha at the second. All subsequent thinnings are selective
and aim at producing an even distribution of the crop, the retention of healthy dominant
trees, the removal of all dead or suppressed trees and the felling or pollarding of infe-
rior tree species interfering with the teak. Branches infected by mistletoe (Dendrophtoe
falcata) are removed and burned. Thinnings are carried out with reference to the All
India Yield Tables and the general ‘rule of thumb' 1s that in the early stages of a plan-
tation, the spacing should be about 1/3 of the average height. For comparison with
Trinidad, an Annual Programme {a synthesis for illustration only) for that country is
included in Table 2 showing expenditure heads against which the several types of work
would be charged.

-RECRIZIER, B Aae

98. Thinning ylelds obtained from plantations i1n the Konni Division of Kerala are as
follows-

Yield (mJ/ha)

Age (years) Poles Tamber Total volume

4 0 439 - 0.439
8 2 646 - 2 646
13 4 381 0.005 4 386
20 6 865 0 180 7 045
30 7 328 1 591 8 919
44 7 808 4 610 12 418

Total 29 467 6 386 35 853
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Table 2

Annual Programme for the Year ... 1963

(Trinidad and Tobago)

Working Plan Central Range Reserve
Working Circle Teak Conversion Felling Series Mount Harris
Coupe Compart- Net Area Prescription Rate Cost
ment (ha) T&TS
1955 13 25 No work - i -
1956 14 25 No work - -
1957 15 28 Mark thinnings 18.00 504.00
1958 16 30 Fell thinnings 22.00 660.00
1959 17 35 No work - -
1960 18 40 Weed teak 30.00 1 200.00
1961 19 40 Weed teak 35.00 1 400.00
1962 20 40 Weed late 1n year 40.00 1 600.00
1963 21 40 Fire-trace and burn,
Lift teak stumps and plant
at 2.5 mx 2.5 m 50.00 2 000.00
1964 22 45 Survey compartment, locate
nursery,clear-fell and burn,
form seed beds, sow seed and
weed 1n September - 3 000.00
Other work
i) Fire protection in plantations 2 000,00
ii) Purchase and maintenance of tools 1 000.00
111) Maintenance of buildings 2 500.00
Roads
1) Cutlass and maintain inspection paths 600.00
ii) Maintain plantation road 2 000.00
i11) Extend plantation road by 500 m 4 500,00
Total 22 964.00

H 8t

FAQ (1985). Intensive multiple-use forest management in the tropics
Analisis of case studies from India, Africa, Latin America and the
Caribbean., FAOQO Forestry Paper 55.
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99. In all Divisions in the study area of Kerala, with one exception, the rotation adop-
ted is 70 years and 1s aimed at obtaining trees of over 180 cm girth (57.3 cm diameter)
although 1t 1s only 1n Site Quality Class I that the maximum number of trees of this size
1s obtained. Table 3 1llustrates this polnt,

Table 3

Crop diameter (cm) and percentage of trees
above the exploitable diameter of 57.3 cm
(Kerala)

Site Qualaty
Age
I II III v
50 55.4 (36) 39.9 (2) 26.4 (0) 17.0 (0)
60 60.7 (59) 45.0 (4) 30.0 (0) 19.0 (0)
70 65.3 (80) 49.3 (8) 33.3 (0) 20.8 (0)
80 69.0 (88) 53.5 (25) 36.8 (0) 22.9 (0)

Source: F.R.I. and Colleges (1970). Figures in pareﬁtheses represent the 7 of stems
above exploitable diameter.

Based on total volume, the age of maximum volume production varies from 5 to 15 years de-
pending upon the site quality. Taking stem-wood volume alone, the mean annual increment
culminates at age 50 years on Class I sites and age 75 on Class II sites. When the 70-
year rotation was fixed, the demand for large size timber was strong and poles were of
little value. The situation has changed and poles and small timber earn substantial re-
venue and one Division has already reduced the rotation to 60 years and a further
reduction s possible. The average yield from final fellings in the Konni Division (see

paragraph 98 above for 1ntermediate yields) averages 88.86 m3/ha of timber and 47.79 m3/ha
of billets.

100. The total yield obtained from thinnings and final fellings in the Konni Division
averages 172.32 m3/ha on a rotation of 70 years which gives a mean annual volume of 2.46

m3/ha. The total yield and MAI shown in the All India Yield Tables for site qualities I
to 1V are:

Site Quality Total Volume MATL (mJ/ha)
I 610 147 8 716
II 450 263 6 432
IT1 293 178 4 188
v 141 342 2 019
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When the yields from the Konni plantations are compared with the All India Tables they
generally fall below Class ITI. The low yield 1s primarily due to a low out-turn of
thinnings suggesting poor stocking during the establishment phase but when the yield from
final fellings alone 1s considered the out-turn approaches Class III quality.

i gh
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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1. Tectona grandis L.f.

(3a1I)
Nata.
Lokasi Jumlah petak Jumlah Tinggli dari| Keadaan la -
coba/ ukur |pemerikssan| muka laut pangnn/tam.h
Bojonegoro 2 10 85
Ponorogo 2 11 250
Saradun 3 to 150-200
Madiun T 17 +90
Blitar 9 4 4200
Pemalang 8 42 +80
Balapulang 6 24 100
Kedung juti 2 14 50
Kendal S 35 160-220
Kedunggalar 3 4 300
Banyumas 3 13 175200
Blora S 29 1{05-130
Ngewi 2 12 80
Purwodadi 4 28 +70
Cepu S 24 100
Pati 19 126 +25-70
Jawa Rarat 5 17 30-130
Jawa Tacmur 4 17 30=-500
Jumlah s 94 480 25-500
MR RECHTSE, ® Ao |
|
!
Tegakan lah Ri R1
Ui [Peninggy| TECAKAN TLTAP ( WINSTAND) (T.T.)|penjarangan (T.P.) Justah | Riap ol 2P |
(Thinnings) tahunan |berjalan (
U - A
( Age ) }Eefgﬁ:) Jumlah Rata-rata|Rata-rata] Bidang [ V.Kayu V.kayu [Vkt kumu- (Mean | (current ge )
pohon/ha| tinggl diameter|dasar/ha| tebal/ha|tebal/ha (1atip//ha \(,Tgtal) annual) |annual
Thick- | (Thick- {Wtw /ha)l volune
Numb S % (Average | (Average (Basal | ( (Vol.T.T. 1incre- incre-
(';:J;:l)'l/ t( U‘:;_:r) height) |diameter)|area/ha ) wood/ha | wood/ha +27.8.)| ment) nent) (I:::r)\/
rees/ha
(m) ™) (m (em) | md (n3) (m3) | (n3) |(m3/ha) | (m3/ha) | (m3/ha)
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Tectona grandis L.b. (Jatl/)

BONITA 1 (SITE CLASS I)

5 653 5700 1952 515 4;3 6)3 - - - - = 5
10 10,7 2710 19,1 8,9 6,2 8,6 26 9 9 35 57} - 10
15 12,8 1690 20,4 1,1 8,7 10,0 48 15 24 72 4,8 7,4 15
20 14,4 1270 20,9 12,9 10,5 1,1 64 19 43 107 3.3 7,0 20
25 15,8 1050 20,9 14,3 12,0 11,8 78 23 66 144 5,8 7,4 )
b 16,8 890 21,4 15,5 13,3 12,9 o0 25 Nn 181 5,0 7,4 30
35 17,8 765 21,8 16,6 14,7 12,4 100 27 118 218 6,2 7.4 35
40 18,8 665 22,2 17,5 16,4 13,4 10 29 147 257 644 7,8 40
45 19,6 590 22,5 18,4 17,3 13,8 118 3 178 296 6,6 1,8 45
50 20,2 530 23,1 19,1 18,4 14,0 106 33 1 337 6,7 8,2 50
55 21,0 490 23,1 19,9 19,4 14,4 134 74 245 379 6,9 8,4 55
60 21,6 450 23,5 20,5 20,3 14,6 140 35 2680 420 7,0 8,2 60
65 22,0 425 23,7 21,0 21,0 14,8 147 36 316 463 Tl 8,6 65
70 22,6 400 23,8 21,6 21,8 15,0 153 37 353 506 7,2 8,6 70
75 23,0 380 24,0 22,0 22,6 15,2 15R 38 39 549 7,3 8,6 5
80 23,4 360 23,9 22,4 23,3 15,4 104 39 430 594 7,4 5,0 80
85 23,8 345 24,3 22,8 24,0 15,6 169 39 469 638 7,8 8,8 85
90 24,2 330 24,5 23,2 24,7 15,8 174 40 509 683 1,6 9,0 90
95 24,4 320 24,6 23,5 25,1 15,9 77 40 549 726 7,6 8,6 95
100 24,7 3o | 24,7 23,8 | 25,6 16,0 | 180 40 589 769 LI R 100
105 25,0 300 24,8 24,1 26,1 16,1 184 41 630 814 1,7 9,0 105
110 25,2 29¢ 25,0 24,3 26,7 16,2 186 a 671 as7 7,4 8,6 110

BORITA I (SITE CLASS II)

5 94 3810 18,5 76 St 7,8 13 6 § 19 3,8 - 5
10 13,6 1540 20,4 12,0 9,4 10,4 55 16 22 i 1,7 11,6 10
15 16,4 950 21,3 15,0 12,7 12,1 85 24 46 134 8,7 10,8 15
20 18,6 680 22,2 17,9 15,7 13,2 106 29 ¥ 181 9,0 10,0 20
25 20,2 545 22,8 18,8 18,1 14,1 124 32 107 o1l 9,2 10,0 2
30 21,4 460 23,4 2,3 20,1 14,6 140 15 142 262 9,4 10,2 20
35 22,6 400 23,8 21,8 21,9 15,1 154 n 179 333 9,5 10,2 35
40 23,6 350 24,3 22,7 23,8 15,6 160 39 218 386 9,6 10,6 40
43 24,6 310 24,8 23,7 25,7 16,1 180 40 258 438 9,7 10,4 45
50 25,4 280 25,3 24,6 27,4 16,5 192 41 299 491 9,8 10,6 50
55 26,2 260 25,4 25,6 28,8 16,9 202 42 U 543 9,9 10,4 55
& | 2mo 235 | 260 | 263 | 305 | 1m2 | 22 | 4 384 | 596 9,9 | 10.6 )
65 27,6 220 26,2 27,0 3,9 17,6 221 4 428 649 10,0 10,6 65
70 28,2 205 26,6 27,7 33,4 18,0 230 44 412 702 10,0 10,6 70
™ 28,9 195 26,6 28,2 34,5 18,2 238 45 517 55 10,1 10,6 %
80 29,4 185 26,9 28,8 35,8 18,6 246 45 562 808 10,1 10,6 =)
& 29,9 175 27,? 29,2 3752 19,0 254 46 608 862 10,1 10,8 85
90 30,3 170 27,2 29,8 37,9 19,2 260 46 654 914 10,2 10,4 90
95 30,7 160 27,7 30,2 39,4 19,5 268 46 750 968 10,2 10,8 95
100 1,0 160 27,4 30,6 19,6 19,7 774 47 747 1021 10,2 10,6 100

105 31,4 150 | 27,9 31,0 | 41, 19,9 280 0 794 | 1074 | 10,2 [ 10,6 105
110 »n,8 150 27,6 31,3 41,2 20,0 286 17 841 1127 10,2 10,6 110
BONITA III (SITE Class III)

5 11,4 2800 11,8 9,7 6,5 9,2 33 12 12 45 9,0 ' '2 5
10 16,6 925 | 21,3 15,2 | 12,9 12,0 | & 24 % 121 12,1 HAH 10
15 | 20,0 s60 | 22,7 | 18,7 | 11,7 | 13,8 | 123 32 N NE/RE BT A IS Bt
20 22,5 410 23,6 21,5 21,6 15,1 154 7 105 6 12,8 12's 20
25 24,4 330 | 24,3 23,5 24,9 16,0 175 40 145 320 12,8 ! 3
30 26,0 270 28,2 25,1 28,0 16,7 197 42 187 384 12,8 ";': »
35 27,2 230 26,0 26,5 31,0 17,4 217 43 230 47 12,8 e 5
0 28,5 200 | 26,7 27,8 | 33,8 18,0 | 234 5 215 509 12,7 ' z'é 40
45 29,6 175 27,4 29,0 37,0 18,8 251 46 321 572 12,7 \2'e 4
50 30,6 160 | 27,8 30,0 | 39,3 19,4 267 41 368 635 127 ' 50

2,6

55 31,6 150 | 27,8 31,0 | 41,2 20,0 | 283 47 413 658 12,7 12, 58
@ | 321 120 | 2800 | 32,0 | 43,3 20,6 | 299 41 62 | 181 12,7 12,6 8
65 33,2 130 28,4 32,8 45,6 21,2 313 47 509 822 12,6 12.3 63
70 34,0 120 28,8 33,7 48,1 21,8 327 46 555 882 12,6 “»3 70
i 34,7 120 | 28,3 34,5 | 48,8 2,4 | 34 45 600 941 12,8 ' 5
80 35,4 110 | 29,1 35,2 51,5 22,9 354 45 645 999 12,8 }:'g &
85 36,0 110 28,6 35,8 52,0 23,4 366 44 689 1055 12,4 3 88
90 16,5 110 28,2 36,4 52,2 23,8 378 43 32 1110 12,3 10'¢ 90
g5 37,0 110 27,8 36,8 52,9 24,2 168 43 TT5 1163 12,2 10 95
10 | M5 105 | 28,0 | 37,3 | 54,6 24,6 | 398 42 817 1215 12,2 I Rl

0,2
105 37,9 105 | 27,1 1,8 | 54,9 24,9 407 42 859 1266 12,0 19, 105
110 32,3 100 28,2 38,2 56,8 25,3 415 4 900 1315 11,9 9,8 110
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BONITA IV (SITE CLASS 1V)

5 13,4 1515 20,6 11,8 9,4 10,4 54 16 16 : 70, 14,0 - 5

10 19:6 600 22:6 1a:1 15:5 13:3 113 10: 46 ; 15?' i 15,9 :Z.i 10
15 23,6 350 24,3 22,1 22,0 15,4 161 34 80 24 l 16,1 1o 15
20 26,6 250 25,6 26,0 29,4 17,0 203 43, 123 526 16,5 [ 11,0 §°
25 28,8 200 26,4 28,2 34,2 18,4 238 45 |6? | 406 16,2 5»0 5
: ' 15, 50

0 6 170 26,9 30,1 18,4 19,7 1267 46 214 1 16,0
gs ggh 145 27:8 3 :a 42:5 202‘6 294 47 261 %5. 15,9 ::.g 33
40 33,5 130 28,1 33,2 4559 21,5 318 47 308 63 15,6 142 45
45 34,7 120 28,3 34,46 48,8 22,4 344 46 5he 695 15,4 134 go
50 35,8 110 28,8 | 35,7 | 51,9 23,3 363 4 1399 762, 1 15,2 o
55 36,8 100 29,3 | 36,8 | 55,5 24,2 365 44 443 8¥B 15,1 » 55
6 | 3m9 1o | 285 | e | s6 | 25,0 | a0 | a2 | w5 |t {iae | 126 1 &
65 38,8 95 28,3 28,8 58,8 25,8 426 ) 40 525 951 14,4 e 65
70 39,6 90 28y5 39,7 61,2 26,5 1446 e 563 1009 14,4 ”.'_2 70
75 40,4 90 28,0 40,6 62,0 27,2 - #§5 n 600 106§' 1452 M Y}

: ' 10,4 80
80 41,2 as 28,4 41,4 64,6 27,9 482 35 635 117 14,0 10,
85 K 80 | 28,6 | 42,0 | 61,4 | 2806 | .a99 | 3 s |ties | yyr |02 &
90 42,6 80 28,2 42,8 68,2 29,2 516 32 704 1217 | 13,5, v303 %0
95 43,2 80 27,8 43,4 68,9 29,8 H) A 732 1263 3 1. §lo 133
100 43,8 80 27,4 4,0 69,3 30,2 U546 30 762 1y? d 13 ,;2;
105 44,3 80 27,1 44,6 | 10,0 30,8 859 28 790 19 | 12,8 H 105
1o | ane 80 | 26,8 | 451 | 70,6 | 31,3 | &0 | 21 air Jidar | a2e | T8 ] ho
—— - T 1 v
BONITA V (SITE CLASS ¥) )

5 15,4 1o | 21,0 14,0 | 11,6 |1 11,7 73 22 22 s | 19,0 - 5
10 22,6 400 23,8 21,0 21,8 14,9 148 M 59 207 2,7 22,4 10
15 27,0 230 26,2 26,1 | 29,1 15,3 212 44 103 3 21,0 20,6 15
20 30,5 160 27,9 30,1 39,2 19,3 264 46 149 413 20,6 19,6 20
25 33,2 125 29,0 32,8 46,3 21,1 309 47 196 508 20,2 18,4 2%
30 35,2 110 29,3 34,9 51,2 22,7 349 46 242 594 19,7 17,2 30
35 36,9 100 29,3 36,7 55,5 24,2 386 4 | 206 672 19,2 16,2 »
40 38,5 90 29,4 38,3 5949 25,4 419 42 328 7 18,7 15,0 40
45 39,08 5 29,4 39,8 63,1 26,6 450 38 366 816 18,1 13,8 43
50 41,0 80 29,3 41,2 66,5 27,8 480 35 401 a8t 17,6 13,0 50
55 42,2 00 | 28,4 42,4 | 61,7 8,8 | 309 32 43 942 | 11, 12,2 55
60 43,5 15 28,5 43,6 T4 L 3040 537 20 403 1000 16,7 11,6 0
65 44,6 15 27,8 44,8 72,7 3,1 564 27 490 1054 16,2 10,8 65
70 45,6 75 27,2 45,8 73,8 32,1 590 25 518 1105 15,8 10,2 70
75 46,6 70 27,5 46,9 7145 33,0 616 22 537 1153 15,4 9,6 T
&0 47,4 70 27,0 47,9 78,6 34,0 640 20 557 197 15,0 8,8 &
85 48,2 70 26,6 48,7 79,5 34,8 663 18 578 1238 14,6 8,2 s
90 49,0 70 26,1 49,5 80,5 35,6 €65 16 594 1276 14,2 7,6 %0
95 49,7 70 25,08 50,2 81,4 36,4 705 14 608 1310 13,8 5,8 95
100 50,4 70 25,4 50,9 82,2 37,1 724 13 618 1842 13,4 6,4 100
105 50,9 70 25,1 51,6 82,9 27,8 42 1 629 1374 13,0 5,8 108
110 51,4 0 | 209 | 52,1 | 3.5 18,5 | 759 9 | 638 3o | 12,7 5,2 1o

Suharlan, A., Sumerna, K, and Sudiono, Y. (1975). Yield table of ten

industrial wood specoes. Lembaga Penelitian Hutan
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Locality:
Altitude;
Rainfall:

Data souroce;
Rumber of plote:

Measurement
specifioation:

Kandal, Blitar, Caput, Pati, Pemalang, eto.

25 - 500
1500 - 3 500

permanent sample plots

24

7 cm diameter (other details not indiocated)

B -

WEICEATI&R, B, A&

MAI m3 ha) by site clasmses

Site
AgS lac I II III v No.of
(YGI") Stemﬂ/h&.
5 19.0 14.0 9.0 3.8
10 20,7 1549 12.1 7.7 ' 233
20 20.6 16.3 12.8 9.0 250
30 19.7 16,0 12.8 9.4 170
40 18.7 15.6 12,7 9.6 130
50 17.6 (66,5 1502 {51.9 12.7 (39.3 9.8 (27.4 110
60 1647 (711 14.8 (56.4 12.7 (4343 9.9 (30.5 100
70 158 (73.8 1444 (61,2 12,6 (48,1 10.0 (33.4 90
80 15.0 (78.6 14.0 (64.6 12,5 (51.5 10.1 {35.8 85
90 14,2 (80.5) 13.5 (68.2) | 12,3 (52.2) | 10.2 (37.9) J 80
Remarks: MAI includes thinning yield.

l/ﬂito classes are baned on average top height at a reference age of 50 yeare and they

ocorrespond to the heighta I —3 41.0 mj
IV —m—»25.4 n

II —35.8 mj

g/Figurel in brackets indicate average diameter of the tree in om.

Y yrambver of stems/ha for site olams II,

i g4

(9) Forest Research Insgtitute, Forestry Department Indonesia,

1975

¥4 7 = 2t

the tropics,

FAD 19838

: Pandrey, D.

[
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BREAEE (Item)

BRBERZEE (Category)

ol #: PiELREELREFE, BEIRUBIRES.
+ B AREE BNRIERLTZ T,
Hi Z W % DR R 2 1 it a2 o
P 73 = SERTER 200~400 AR
e B 7E 20° DAFHRAIS T,
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Tzu-Yu Lin (1972). Studies of silviculture and yield for Teak (Edtima-
tion of the productivity woodland and preparation of yield tables
for Teak).Technical Bulletion No.102, Dept. of Forestry, Collage of

Agriculture, National Chung Hsing University, Taiwan.
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In order to determine the yield of teak plantation, fifty-
nine squared sample plots each of 0.25 rai were laid out in planta-~
tions aged 9 - 63 years in northern Thailand., Total height of
dominant and codominant trees and breastheight diameter of teaks in
the plots were measured. The relationship of 2ge and height-from
the collected data was set up and a curve was drawn. Using the
height at base age 30 ycars, site index curves were classified for 5
site qualities 3 14, 17, 20, 23, and 26 moters. Using the site
indices, the plantation a2t age 14, 24, 32, and 59 years were
classified accordingly to site quality. Then 50 trees from each
age—class were sampled. At each 5 meters intervals from ground
level to merchantable height and at breastheight, diameter and bark
thickness of sample trges were measured. Based on the data, the
relationship of breastheight diameter and merchantable wvoluwe were

oxpresscd as rogression equations.

Mk - NEICBRI IR, B A

The result revealed that merchantable volume per tree of

teak in plantation could be estimated by the following equations :

site index 14 : V = 0.,00011 Do*30134 (r = 0.99)

site index 17 ¢ V = 0.00016 235235 (r = 0.99)

site index 20 : V = 0,00018 po*3>497 (r = 0.98)

site index 23 ¢ V = 0,00015 po" 42 (r = 0.99)

site indox 26 : ¥ = 0.00021 D2°>92%9 (r = 0.98)
Whereo

Vv = merchantable volume (inner bark), in cubic

meters.

D = Tbreastheight diameter (outer bark), in

centimeters,
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The total volume of 59 sample plots were then determined
Yy the above regression equations. The relationship of yield~,
basal area~, number of trees per unit area and average breastheight
digmeter on age and height can be expressed hy.the- following

equations :

Y1 = = 9.7457 + 0.2937 x1 + 1.1669 x2 (R = 0.89)
Y, = 0.1756 + 0.0257 X, + 0.1150 X, (R = 0.79) ‘
Y3 = - 3.5712 + 0.2044 x‘l + 0.9371 X, (R = 0.90)
Y, = 4512.7612 Y;1'31°6 (r = 0.89)
Where
Y, = merchantable volume (inner bark), in cubio

meltars per rai.
Y = basal area, in square meters per rai.

Y = average breastheight diameter, »in centi-

metersa,
Y = number of trees per rai.
X = age, in years.

X = average height of dominant and codominant

trees, in meters.

These equations can be used when age and height of teak in
plantation are known. Yield tables for teak plantation classified
to 5 site indices for ages 10 to 60 years and volume tables at

various breastheight diameters and site indices are presented.

Estimate yield per rai of teak plantation in northern
Thailand shows thet merchantable volumes (inmer bark) at rotation
age of 60 years are 25.85, 30.16, 33.90, 37.40, and 41.48,
oubio meters for site indices 14, 17, 20, 23, and 26,

respectively.
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Table 9 Yield table for teak in forest plantation in northern Thailand. (site index 26)

Age Diameter at Average height Numbar of Basal Merchantable
breastheight of dominant and trees agea volume
(yrs,) (om.) oodom.‘zzmgt trees (stoms/rai) (m./rai) (m2 /ren)
10 15.01 17.0 130 2.39 13.03
15 19.44 20.5 92 2,92 18.58
20 22,90 23.0 15 3.33 22.97
25 25.30 24.5 65 3.64 26.19
30 27.86 26.0 58 3.94 29.40
35 29.85 27.0 53 4918 32.04
40 31.36 27.5 49 4.37 34.09
45 32,63 27.8 &1 4.53 35.41
50 33.89 28.0 45 4.68 37.67
55 35.40 28.5 42 4.87 39.66
60 36.67 28.8 40 5.03 41.48

From ¢ Table 1, 5, 6, 7, and 8.

Table 10 Yleld table for toak in forest plantation in northern Thailand. (site index 23)

Age Diameter at Average height Kumber of Basal Merohantable
breastheight of domi.nant and trees arosa volume
(yrs.) (om.) °°d°m5(-:‘n‘?‘)‘t trees  (stems/rai) (n?/ra1) (rn:?/rai}
10 13.07 15.0 155 2.16 10.69
15 16.52 17.‘5 114 2.57 15.08
20 19.98 20,0 89 2.99 19.47
25 22,46 21.5 76 3.29 22.69
30 24.94 23.0 67 3.59 25.90
35 26.69 23.8 61 3.81 28.31
40 28.44 24.5 56 4.02 30.59
45 29.71 24.8 53 4.18 32.41
50 30.98 25.0 50 4.34 34411
55 32414 25.2 48 4.49 35.81
60 33.26 25.3 A6 4.63 EYFR1

From ¢ Table 1, 5, 6, 7, and 8.
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I
Table 11  Yield table for teak in forest plantation in northern Thailand. (site index 20)

Aga Diameter at Avorage height Number of Bapal Morohantable
breastheight of dominant and treas aroa volume
(yra.) (om.) oodomiix:.:;t breos (stoms/rai) (m2/rai) (g3 /rai)
10 11.12 13.0 192 1,93 8.36
15 14.58 15.5 135 2.34 12.75
20 17.55 17.5 106 2,70 16,55
25 19.78 18.8 90 2,98 19,53
30 22,02 20.0 78 3.25 22,49
35 23.717 20.8 [ 3.47 24.84
40 25,04 21.0 66 3.62 26.51
45 26.55 21.5 63 3.80 28.56
50 . 27.81 21.8 58 397 30,38
55 29.00 22,0 54 4,12 32,00
60 30.34 22.3 52 4.28 33.90

From t Tadble t, 5, 6, 7, and 8,

Table 12 TYield table for teak in forest plantation in northern Thailand. (site index 17)

e

Diameter ot Averages height NMumber of Basal Morohantable
Age breastheight of dominant and trees aroa volume
(yrs.) (om. ) oodomi(;?l;t treed (gtams/rai) (2 /ro1) (m/ra1)
10 9.18 1.0 247 1.70 6.30
15 12,14 13.0 m 2,06 9.83
20 15.11 15.0 129 2.4 13.63
25 17.41 16.0 107 2,66 16.27
30 19410 17.0 95 2.90 18.9%
a5 20.85 17.8 84 3.12 21.30
40 22.12 18.0 78 3,27 23.01
45 23.63 18.5 T2 3.46 25,06
50 24.89 18.8 67 3,62 26.88
55 26.16 19,0 63 3.7 28,58
60 27.28 19.1 59 39 30.16

From ¢ Tabla 1, 5, 6, 7, and 8.
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Table 13  Yield table for tenk in forest plantation in northern Thailand. (site index 14)
Diameter at Average height Number of Basal Morchontable
Ags breastheight of dominant and $reen area volums
(yrs.) (on) codominel® 1908 (atems/rat) (n2/rat) (m3/rat)
10 7.23 9.0 338 1.47 3469
15 10,20 11..0 215 1.83 7.50
20 12.63 12.5 162 2.13 10,71
25 14.43 13'.3 136 2.35 13.12
30 16.18 14.0 17 2,56 15.40
35 17.94 14.8 103 2.78 17.80
40 19.20 15.0 94 2.93 19.51
45 20.32 1541 87 3.07 21.09
50 21.49 15.3 81 3.22 22.79
55 22.61 15.4 76 3.36 24.38
60 23.78 15.% (Al 3.50 25.85

From ¢ Table 1, 5, 6, 7, and 8,
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Relationship of height and age of teak in forest vlantation
in northern Thailand,

(From equation : log(heirht) = 1.11924 + 220B2
(age)
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Chanpaisaeng, S (1977) VYield of Plantation, the Master theses of Science Degree
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Tectona grandis

Mtibwa, Tanzania

(2) MATERIALS AND METHODS

All field data were collected from Mtibwa teak plantations.

(i) Site Index data

Due to absence of the permanent sample plots all growth and site index
data had to be obtained from temporary sample plots. One sample tree was

selected from each of 80 randomly located plots. Care was taken to ensure

that each of the 27 compartments had at least one sample plot. The sample
trees were measured for height (to nearest 0.05m) and dbh (to nearest
0 Olcm). They were felled and analysed. Growth rings were counted at stump
height,at 1.3m (breast height) and at 2m intervals to the top. The base
diameter of the top section was recorded. The number of years taken to
reach a given height was determined by combining climatic data, plantation

records and annual ring counts Height (h) was plotted against age (years).

Two methods of site index calculation were tested viz:
(i) Linear transformed equation
b
Basic equation Hd = ax
Transformed to log Hd = Log a + blog X.

Where Hd = dominant height (m)

u

a,b = regression constant and coefficient respectively

X Age,years

Separate models were made for each compartment but tests confirmed that
there was no significant difference (P=0.01) between the separate models
and combined model for the whole forest; as far as the slopes of the curves

were concerned, significant differences were noted of the regression const-

ants. The combined model was adopted.
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The same data were subjected to the Deviation method of site index
curve modelling (Tveite 1969) 1In this method all observations were conv-
erted to give heights at specified fixed age intervals. These were 4, 8,
12, 16, 20, 24 years. For parallel observations average heights and their
standard deviations were calculated at the beginning and at the end of
each growth period (4 years). Curves were then drawn passing through
selected height 1ndices. Figure | shows basic data for site classification.

The two methods of site 1ndex curve modelling were compared.

B -NECHETDI IR B AL

(1i) Volume growth data

400 randomly located circular plots of size 0.03 ha were used. At each
of the plots, three trees were selected randomly for growth measurements.
Their diameters and heights were measured accurately. An Lncrement core
was extracted from each tree at breast height and radial growth (R) for
the past 5, 10, 20 years was measured. All the trees on the plot were meas-
ured for dbh and recorded i1n 2 cm diameter classes. Individual tree volumes
were obtained from the equation

V=b (D) xb,(h)? + b,(D)?h x (D) (h?)

(Abdelsalaam 1980)

<
]

volume
D = diameter at breast height
h = height, m
by === b = repression coefficients.
studies of skewness and kurtosis of diameter frequency distributions

were made for each compartment.

Table - |

THINNING SCHEDULE FOR TEAK

Thioning Age SPH standing SPH removed
Ist 4 1600 475
2nd 8 1125 250
Ird 12 875 250
4th 16 625 250
5th 20 375 125
Clearfelling 60 250 250
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Malende, Y.H. and Temu, A.B. (1988) Site index curves and volume growth
of Teak (Tectona grandis L.F.) at Mtibwa, Tanzania. Growth and yield
in tropical mixed/moist forests (1988). Kuala Lumpur, Malaysia.
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2.5.1 Regeneration with Teak (Tectona grandis)

41. Teak plantations are formed at a number of locations in Trinidad and the preferred
soil is a well-drained clay loam of pH 5.5 to 6.2. The areas are generally undulating
and rainfall varies from { 500 mm/annum to 2 500 mm/annum. A marked dry season is
required for successful growth.

47. Working Plans were drawn up for reserves in which teak plantations were to be formed. :
Generally the reserve was dxvxded into an Exploitation Working Circle in which the yield ‘
was controlled by girth lim'ts and a Teak Conversion Working Circle in which the natural

forest would be converted to teak during a 60-year rotation. Since the funds available

for planting were not assured several years in advance 1t was prescribed that the Conver-

sion Working Circle would be expanded annually at the expense of the area of the Exploi-

tation Working Circle. When planting was to take place at two or more centres, the

Working Circle was divided into the appropriate number of felling series, the management

unit within which the compartment was.

48. To encourage maximum exploitation of compartments before conversion, girth limits
were removed 18 months before planting. A site for a "“flying" nursery was also chosen.
The nursery site was clear-felled and burned in the dry season of the year before planting
(1 ha of nursery for 40 ha of plantation to be formed) and nursery beds two-metres wide
formed between contour drains of 25 cm depth. With the coming of the rains the beds were
sown at a spacing of 15 cm x 15 cm. Germination was generally good, the beds were weeded
after two months and seedlings thinned to one plant per planting spot. (Teak "seed" are
botanically fruits and contain up to four seeds).

49. 1In the following dry season the remainder of the compartment was under-brushed and
felled by the taungya farmers then fire-traced and burned by departmental labour. At the
start of the wet season the nursery plants were lifted, “stumped" and planted out at a
spacing of approximately 2 m x 2 m by opening a hole 1n the soil with a sharp-pointed bar,
pushing in the stumps to the level of the '"collar" then firming the soil around the stumps.
The taungya farmers whose areas averaged 0.4 ha kept the teak weeded during the first year,
reaped their crops and moved on at the end of the year.

30. Cleaning of the teak was carried out once or twice in the second year and generally
once in the third year. Thinning commenced in the Sth year and the schedule for many
years was: :

Year 5 Reduce teak to 1 250/ha
Year 10 Reduce teak to 625/ha
Year 15 Reduce teak to 310/ha.

Five yearly thinnings continued until the 30th year, the aim being to form an evenly
distributed crop with adequate space for crown development for each S5-year period.
Beyond the age of 30 years the frequency of thinning depended on the vigour of the crop
and 1indications suggested that on good quality sites the stocking at rotation age would
be about 75-90 trees/ha depending on vigour.

51, The prescriptions in the annual programmes 1included such i1tems as fire protection,
maintenance of amenity strips along roadsides, maintenance of offices, buildings and
tools, the purchase of materials, the extension of roads, etc. An annual programme (a
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synthesis for illystration only) would appear as in Table ! and information would alsc be
included concerning Expenditure Heads against which the several types of work would be
charged.

52. Sample plots were first laid out in the mid 1920's and new plots have been regularly
added. Probably the plots have been sited on areas of slightly better than average growth
but they provide a good indication of growth over the years. The records of these plots
were used between 1966 and 1969 to form provisional yield tables and the information below
is derived from this source.

BE - NECBHT IR, B AL

5S3. Furgure | shows the height-age curves into which the investigation divided the crop
and from these it 1s clear that from about the 30th year the height growth flattens ra-
pidly The total volume of the crop, including thinnings 1s shown at Figure 2 and the
Mean Annual Increments at Figure 3. The results shown by Figures | to 3 are now wholly
indicative of the crop The more favourable positions of sample plots has already been
mentioned and in recent years thinnings have fallen behind schedule alcthough the sample
plots have been thinned and measured. Thus, 1t appears that the sample plot results over-
estimate the volumes of the surrounding compartments and this excess 1s probably in the

region of 10-157%.

Figure |

Teak 1n Trinidad
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Figure 2 i
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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 b55.
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Youtuna grandis (Fmd)
B H)Sﬁ“:fi“wi:?

F— SRR O I HRHE

Looality: spread over entire teak planta’ 18
Altitude; 0 - ¥XOnm

Rainfallt 125 ~17% mn

Dry seasoni 5 montha

Data Bouroe: permanent sample plots

Kumber of plots 37

Measurement

specifiocation: 8 om diameter under bark

R -RECHETIR B Aal

Yield data by site olanal/

S‘“I 1 I1 II1 No. of
las
Age ad 1 a Ave &4 MAI shem 2/
AV, ai. AVe ale Ve am.
years in om (m§255) in om (mgzga) in om (m3/ba) | PO ha
7 16.9 10.0 - - - - 1 000
12 24.2 10.2 1904 705 16-9 5.5 500
17 30,2 9.8 24.2 T.2 21.0 53 -
25 38.6 9.1 3007 6-7 27.0 5.0 300
36 48'5 7.9 3808 6.0 - - 187
P 55.8 6.5 45.3 5.0 37.2 3.9 120
83 6202 5'5 48.5 402 39.6 3'3 120
64.5 4.7 50.9 3.7 40.4 2.8 120

Remarks: Crop has been thinned and thinning yield included in MAI,

léoight olass based on average height of the corop at reference age 50 years and olasses
oorrespond to the heights I —24.4-27.4 mj II —21.3-24.4 mjand III —18.3-21.3 n.

gﬁumber of stems/ha for site olass II,
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Teotona grandis - Triridad (4)

MAl curves by height classes
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(4) Miller, A.D. Provisional yield table for teak in Trinidad, Trinidad &
1969  Tobago (unpublished),

¥4 V¥ =z A b F — %  Pandrey, 0 Growth and y1eld of plantation species 1n

the troptcs, FAO. 1983 B
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Other studies

%Eﬁ{ #?{ﬁ;z#?&ﬁ}»;i#Yﬁ&\*3*hqffﬁx9?@

-
DW Janaica | El Salvador| Eouador Cuba Nigeria | Bangladesh
Reference (2) (2) (6) (3) (5) (8)
Looality - - La Cleaentina|Itadbo Olokenme ji Chittagong

Los Rios and Gaabari| Hill treits
Altitude (m) - - sea level - - 40-100
Rainfall (ma) - - 2500 1500 1000 20003000
Soil - - abandoned olaysy over-] sandy to sandy loam
agrioulture [ocalcareous olay
Data sourve - - PeSePe P.8.P. T.8.Ps Pe3.T and
T«3.P,
No. of plots - ~ 6 5 T4 14
Plot size (n2) - - - - 400 -
Measuresent
specification 8 om u.b,| 8 om u.db, 10 om - T+7 om o.b. -
uu_%i[m
3.Q.4 I (A1 14,0 (10) r14.0 10 12.9 (10 5 16.3 (9-14)5 13.6 (9) Y 4.17 (14FV
S.Q. I (A2 11,0 (20) | 12,0 (20 24.4 (21) - 14.9 (13 4.0 221;
S.Q. A) 9.0 (30)) 10.0 (30 27.3 (30 - 8.6 (57 31 (50
2.Q. 7.0 (10){ 7.0 (10 27.7 (40 11.8 (9=14) | 10.9 (9) 1,23 511§
8.,Q. II1 T.0 (20 7.0 (20 26.5 (%0 - 11.0 (14 2,74 (16
S.Q. II 600 30 6.0 30 - - 6.9 61 -
Rexa rk Thinning | Thinning All MAX - All plots
inoluded | inoluded figures of sxoept old
8.Q¢ I and ones
thiming unthinned
inoluded
l‘é.Q.I refers to best mite quality and 3.Q.II medium to low.
Al, A2, A3, eto., stand for age of orop.
gures in brackets indicate age in years.
aef
(2) Keogh, R K Does teak have a future tn tropical America? Unasylva
1873 Vol 31 No 126
{(3) Matos, E. Desoription and analysis of teak plantation in Itablo
1972 experimental station, Marti Matanzas. Revista Forestal Baracoa No. 2.
(5) Renes, G,V.B. An investigation on yield and profitability of teak

1971

Development Projeot,
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(6) Troensegaard, J. Resultados preliminarea del crecimiento de Tectons grandie
1971 en ol Ecuador. (unpublished).

(8) vallav, E.} Skoupy, J. Growing of teak in Bangladech., Silvioulturs tropioa
1972 et subtropica., Forestry Science Inatitute, University of Agrioulture,

Trague, Csechoslovakia.

¥4 ¥ - A b F — % i Pandrevy. 0 Growth snd y1eld of plantation species 1an

the troptcs, FAD 1983 A 1
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In Darjecling Himalayas, there are
some poorly stocked and blank areas above
2000 m. These areas are reforested with
Pinus palula, Cupressus cashmiiiana,
Cupressus lusitanica, Abies densa, Tsuga
dumosa etc  Except Pinus parula the rate of
growth of other species 1s slow  But Pinus
patula gets affected by snow which is
common in the area, So, Picea spinulosa
(Sikkim spruce) was introduced in the area
to study the prospects of the same. This
species usually occurs between 2600-3350 m,
elevation in Lachen valley of Sikkim along
with Tsuga dumosa, Abies spectabilies and
Larix griffithi. The species has tall trees
which are well over 60 m in height.

The trial was undertaken in 2500 m.
altitude in Pankhasari-3 compartment of
Kalimpong Special Division during 1979.

Seeds of Sikkim spruce were procured
from the Chief Conservator of FOrests,
Sikkim during 1977.

Nursery technique

Seeds were sown in the nursery at
Lava (altitude 20C0 m) duriug April. Seeds
were dressed before sowing by Blitox
powder for elimination of pregermination
blight.

Seed beds were made with course

Pinys patuls, Fioca spinpfoss, Taugs dunpsa,
Supragsscesal o 2 M) Luprssana casheariang

sieved sand, free from calcarious materiaf
and fumigated with 40%, formaline. In the
seed bed, seedhings were 1rrigated by knap-
sack sprayer,

The seedhings were pricked out by
bholding the needles only, after the first few
needles had come out. The seedlings were
then transplanted in 22 cm. X 7.5 cm,
polythene tube and retained for about
2% years, when the seedlings attained a
beight of 25 to 30 cm.

Site characteristics of trial area

The trial area is having 2500 m.
altitude with mean minimum temperature
of 2°C and mean maximum temperature
of 15°C., Rairnfall is 3500 mm , frost heavy
with frequent snow-fall during winter. The
soil is sandy loam

Observations

Pits of 30 cm? were dug at 2m X 2m
spacing and seedlings of the same age and
almost of same size of Sikkim spruce,
Cupressus, Hemlock, Silver fir and Pinus
patula were planted in the trial plot. The
regular  maintenance  operations  like
weeding, mulching were carried out and
survival of seedlings were recorded. The
final data on survival, height, collar girth
and condition of the plants were collected

during April 1986, which is presented m
the following Table.
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Table 1

Performance of various species at 2500 m. altiiude

Species Age | Survival Height Collar girth ‘ Remarks
p c. tnm. 1n cm. l
Sikkim spruce 7 90 2.73 270 Promising
Hemlock 7 92 2.10 22.1 Promising
Silver fir 7 95 1.26 14.0 Very slow
Pinus patula 7 92 4.20 45.5 Promising but
affected by snow

Cupressus cashmiriana 7 85 2.15 22.1 Not healthy

w32

Research Notes. Indian For, 113 (1987) : 160-157.
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Tree model approach

The number of required sample plots for growth studies could be reduced if instead
of crop parameters like crop height, crop diameter, basal area/ha etc. as independent
variables, the usc is made of parameter related to single tree or a group of trees. This
could safely reduce the requirement theoretically to one tenth the number of plots desired
by traditional method if sample plot trees are classed 1nto ten groups for the purpose of the
study. In practice more plots will be required to compensate for unavoidable irregular.ty
of distribution, stocking etc. The application of “Tree model approach™ in growth studies
is manageable mow on account of computer facility. Growth studies for kadam were
undertaken by this method (Singh, 1981) and analysis of few other species like babul, khair
etc. are under way.

Generalised mode! approach

There are host of other species which cannot be tackled by the above ways because
of still lesser data. Even an approximate estimate of their growth would be presently
welcomed as laying out sample plot and then their subsequent measurements would take time.
To attain this, help has to be taken from certain generalised growth principlcs/hypothcsis
deduced from growth trends of different species. One such approach is “Nilsson’s Production
Scheme”’,

Nilsson’s production scheme

It is based on the concept that relative development over time was very simifar for
different species, if rotation age for maximum volume yield was used as measurement unit t.e.

.f the age was expressed as a percen tage of the age for maximum volume age. It introduced
sew concepts and definitions which are as under :

Relative age: Age expressed in per cent of age for maximum volume production.

Relative yield: Accumulated yield as per ceat of accumulated total yicld at the age of
naximum volume production.

Thinning ratio : Accumulated thinings as per cent of accumulated total yield at the age of
naximum volume production.

The model originally suggested by Chapman—Richard was used to generalise stand
'evelopments, making use of the 1dea of expressing the stand development tn terms of relative
reld over relative age. The geaeralisd function was as follows :

Y =a (1—b~Rj00)¢

Y =relative yield, a=164.16, b=6.3582, c=2.8967 and

R =relative age.

(a, b and ¢ are constants which will give 387 of relative yield at 50% of relative age).

Relative yield =164.16 (1 —6 3582-(relative age/100)) %67
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The function yiclds the following values :
elative age % 10 20 30 40 50 60 70 80 90 100

elative yield 9%, 10 5.5 13.8 25.1 38.0 51.5 64.9 77.7 894 100.0
{ean annual
crement 0.127 .315 496 .649 a71 .862 926 .967 991 1.000

From the above function it emerges that at half the rotation age, the forests would
2ld 38%, of the total volume yield obtainable at rotation age, irrespective of the species.
1s this steering parameter of relative yield at the relative age of 50 which is important
growth studies. Actually Nilsson tested his generalised function for yield table data of

', deodar, chir and Eucalyptus hybrid and observed a very close fit to that of yield table
rves (Nilsson, 1978).

.A L ratio (at rotation age)/top height ratio fanction

——Before Nilsson’s production-scheme-can-be-applied-to-devetop yietd curves for different —
qualities, it is necessary to find out a relationship between yield capacity and

ductivity sites. From the study of yield tables for different species, it was observed that

1o of M.A.L. at rotation age (Ry) over corresponding site quality ratio (X) relationship

s very similar for different species. It is a power curve and the generalised M.A.L. ratio/

o height ratio function came out as under (Diagrammatically shown in Figure 1).

Ry=X1710

: quality ratio 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 02 Ot

toof M.AAL 1.0 .829 672 530 402 291 135 (117 .057 .017
-otation ages

Fig. 1
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Main approach
The main approach for yield capacity estimation thus is as follows :

1.

3.

Values of cumulative volume/ha and top height are plotted separately against
stand age.

Data trend is discerned and curve for maximum cumulative volume (termed
hercunder as yield capacity) and corresponding top height curve are drawn. This
top height curve is assigned site quality 1.0.

From yield capacity curve, the rotation age and M.A.I are found.

-4—A-family-of anamorphic curves for site quality .8, .6 etc._are generated. Here

6.

.8 site quality curve will have 80% height corresponding to site quality 1.0 curve: and—
50 on,

M.A.L and rotation for other site qualities are then calculated from gcn_eraliscd
M.A.L/Top height ratio function. For .8 site quality M.A.L ratio at rotation ages
(R.s) is obtained, which gives

ML.AL for site quality .8 == M.A.L of'site quality 1.0 XR.s

Rotation for site quality .8 = Rotation for site quality 1.0 X R—% and so on.

Yield capacity values for different site qualities are then calculated and tabulated

by using Nilsson’s generalised production scheme,

Estimates of yield

Site quality
Age
(yr5) 1.0 ‘ 0.8 l 0.6
Top ht. M.A.L l Top ht. M.AL ‘ Top ht. \ M.AIL
(m) (m?) (m) (m?) (m) (m®*)
Species—Anogeissus pendula

10 54 74 4.3 41 3.2 17
20 8.4 1.52 6.7 .85 5.0 42
30 12.0 2.02 9.6 1.21 1.2 61
40 14.5 2.26 11.6 1.42 8.7 a5
50 16.2 2.34 12.7 1.53 9.7 .85
60 — — 14.1 1.572 — —
95 — — — —_ 11.7 941

Data pertain to natural forests and are derived from Bharatpur Division S.P. No. 1
& 2, Baran Division S.P. No. 1 & 2, Bundi Division S.P. 1 & 2, Jhalawar Division S.P. No. 1
& 2, Udaipur Division S P. No. 1, Bundelkhand Division S.P. No. 1, 3,4 & 5. The sample
plots of Bundelkhand Division are of coppice origin and as these plots have determined
the top trend, so the yield capacity reflects growth in coppice crops.
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Age

Site quality

(yrs.) 1.0 0.8 0.6

Top &t i MAT Top ht. MAT, Top ht. M.AL
(m) (m?) (m) (m?) (m) (m?)
Species—Anogeissus latifolia

16 4.4 .56 3.5 31 2.6 .13
32 134 1.16 10.7 .65 8.0 .32
48 18.0- 153 -14.4 52 108 46
. 64 21.2 1.72 17.0 1.08 12.7 .58
. 80 24.5 1.78 19.6 1.16 14.7 .64
95 — — 214 1.196 — —
119 — — — — 17.1 716

" Data pertain to natural forests and are derived from Kolhan Division (Bihar) S.P.
No. 6 & 8, Saranda Division (Bihar) S.P. No. 14, 15, 16 and Ramnagar Division (U.P.) S.P.
No. 40. Asmost of the plots were laid out after 70 years of age, hence initial thinning
7ields are unknown and therefore the estimates are conservative.

Site quality

Age
(ye5) 1.0 | 08 I 0.6
Top ht. M.A.L | Top ht. M.A.L. | Top ht. MAIL
@ | ) @ | @ @ @)
Species—Kydia calycina
3 5.5 2.16 4.4 1.61 3.3 78
7 12,5 4.33 10.0 4.16 7.5 1.96
10 16.0 6.49 12.8 5.61 9.6 2.82
14 19.2 8.66 154 6.73 11.5 3.57
17 20.5 10.82 16.0 7.12 12.3 3.92
20 — — 17.6 7.271 — —
25 — — — — 14.2 4,350

Data pertain to plaatation crops and are derived from Siwalik Division S.P. No. 42, 45
& 50 and Haldwam Duvision S.P. No. 54.

Site quality

Age -
(ye) 1.0 | 0.8 l 0.6
Topht. | M.AL I Top ht. | M.A.L | Top ht. I M.A.L
m | (@) (m) (m?) (m) ()
Species—Ailanthus excelsa
2 4.5 2.21 3.6 1.48 2.7 .73
3 7.0 4.54 5.6 2.33 4.2 1.14
5 9.7 6.03 7.8 3.63 5.8 1.89
6 11.0 6.77 8.8 4.05 6.6 217
8 12.5 7.00 10.0 4.12 7.5 2.53
10 — — 10.8 4.704 — —
12 — — — — 8.7 2.814

Data pertain to plantation crop and are derived from Siwalik Division S P. No. 54,
Ramnagar Division S.P. No. 70 and Nepanagar S.P. No 3,
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Site quality

Age
(y55) 1.0 | 0.8 | 0.6
Tap ht. M.AL Top ht, M.AIL | Topht MAL
G LS LT S R ] Sy
Species —Holoptelea integrifolia
13 8.8 — 7.0 90 53 .38
26 16.0 — 12.8 188 9.6 91
39 22.8 — 18.2 2.67 13.7 1.34
52 26.2 — 21.0 3.11 15.7 LG5
65 29.0 5.15 23.2 3.39 17.4 1.86
77 - - 24.2 3.461 — - —
97 — - = — 189 2070

Data pertain to natural forests and are derived from Ramnagar Division S.P. No. 38
and 39, Haldwani Division S.P. No. 9, 41 & 42, These plots were laid when stands were
about 60 years of age and hence initial thinning yields are not included, Therefore M.AL
figures are rather conservative.

Site quality
Age
5s) 1.0 | 0.8 | 0.6 )
Top ht. M.ALL Top ht, | M.A.L \ Top ht. ‘ M.A L
(m) @) | (m () (m) o
Species—Bombax ceiba
1 2.5 4.73 2.0 1.84 1.5 a1
3 6.5 9.74 5.2 6.08 39 2.99
4 7.4 1293 5.9 7.7 44 3.91
6 10.0 14.50 8.0 9.54 6.0 5.20
7 12.0 15.00 9.6 9.94 7.2 5.58
8 — — 10.0 10.08 — —
10 — —_ — 8.1 603

Data pertain mostly to plantation crops and are derived from Siwalik Division S.P.
No. 41, Tara1 Bhabhar Dyvision S.P. No. 4 & 5, Haldwani Division SP. No. 56 and
‘Gorakhpur Division S.P. No. 12.

H 82

Singh, S.P. and R.S. Sharma (1982). Provisional growth estimates of some

species of mixed tropical forests. Indian For., 108 : 230-236.
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$448 | TUPHDRBIACEAE (R B2 ¥ A ¢ O§)  Endospernup macraphytfoa (HRV 37T,
BELIALEAE (v # 8) Xwigtaniz secrophylia (¥ RwhHia—) |
KHANNAGRAE (0 Do L% R 3 M) Haasopsis sinii AV Y)Y
RYRTACEAE (72 b BEH)  Fueaiyptus geglupta (B R ke ),
RUBJACEAE (F H %) JAnthavepbalux phinensis (BA X ),
BURAGINACEAE (A 59 %) Cerdia aftiagera {h+ Vv 7))

B VP '

ROBEIRILUTSR

Cadamba : Anthocephalus chinensis (H 5 v 18¥ )
Cordia : Cordia alliodora (h+ VL v F)

Kauvula :  Endospermum macrophyllum (h w7 3)
Deglupta : Eucalyptus deglupta (h XL VL)

Maesopsis : Maesopsis eminii (L)

Mahogany : Swietenia macrophylla (FFA NI XKRHZ—)

7T — 9 RWMH O T HBRIR

2 —Ald, JICARYIBEF V7 BREMENMBEHRFAERSE (B 6 &F
BAYKIBLDTHD, COREMR NukuruathX 2R & L, ZHhEHR
(19784F6~7AB%)L01haRFHER.MI 2HFOERM (1980
FI~108)RESCINTH 5B, X3 ~4 OBER, chboBRD» LETE
MERFCECABREROTBELAHREME THE, Z L, F¥3 -4 0HE
CABRXTH B LI CARE THEAECES A TBEIRLALIOTD B4, K
BUARERR 2 bR BERRTD b,

2-BRJICAK L Besrvy GILEMENMTHREENREREE (B 7
FIRICIZ 0T, BERBRRARI -5 WCRTLEEI THD, TORER
Nukurua #X%Z MR & L, BATw , b 00s5ha (B20mxKkI25m ). 2%
01lha (B2 0mXKEI50m) OE#EH1400FOERBBE(C 198 14
6~8A)&E2 —ADPEBRERESCIDTDL, ARXNERD TEAEOBE

EEERiEEliE2 —ALRLEFET, ThKBTAMESAIL 2 - ATh~NAk L
Y Thbo

2‘ — C B ®%HAF O Forestry Department, Management Division OFAEI & &
ADT, +TOBEHBEIEI -6 WRTLEITD B, & OFEE Nukurua #[X
Lok b rih&EOR % 5 Galoa, Nuboutini, Yarawa XA S T h TWwbHDT

BELE L,
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T3 —~4 2A:JICAKRIL BAEHBBERE (1 9 8 048 )

1l Cadamba @ &4k i, &t

W () * 41 At an i IK3 4 S £ LR MAT
4) (m) (cm) (o) () (m')
1 405 82 55 078 157 157
2 841 58 82 214 787 369
a 822 81 124 asd 1821 607
4 218 108 154 588 8460 865
[ 807 125 182 804 5691 1188
s 304 145 209 1adr 8557 1426
7 302 166 284 1809 12048 1720
8 300 185 259 1588 16235 2029
9 298 2as 282 1883 21112 2846
10 2917 224 305 2198 26704 2670
1 296 242 328 2517 33aze 3e03
12 29 261 450 2855
13 295 219 312 3205
14 294 247 das 3568
15 294 a14 413 3943
16 293 332 434 4329
11 293 348 454 4725
18 298 366 414 5138
19 252 383 493 5550
20 292 400 5138 54178

E KL TR YTHO B L 2 96 EHER i,

KU LRmR
2t Cardia
% x B M FHEE | MEEHTR | £ WK MA I
“E) (%) (m) (em) (o) (m?) ()
1 BEEL 24 31 016 a27 az7
2 41 58 062 159 a8 o
3 60 18 L35 451 150
4 76 100 236 943 236
5 ag 121 a64 1670 334
[ 106 141 518 2665 444
7 121 161 698 3957 565
8 135 181 203 5573 697
9 148 200 1185 7538 838
10 162 219 1392 9876 288
11 115 237 1674 12610 1146
12 188 256
: 13 201 274
14 213 231
15 226 3oag
16 238 3217
17 250 344
18 262 361
19 274 318
20 286 345
& (/L
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31 Kauvula
L * H 2H& SEMEE fam, TR £ ik MAT
(%8) (%) (m) (em) (nf) () ()
1 359 13 a8 801 842 842
2 291 23 20 08 1585 193
3 271 a3 a4 024 2295
q 262 42 50 as0 2484 149
5 257 51 a7 090 3658 132
.6 253 &0 &s 146 4321 120
7 251 69 1as 220 4974 11
8 249 717 125 313 5619 702
9 247 86 1456 426 6256 695
10 246 a4 167 563 6888 689
11 2485 102 120 124 7514 633
12 244 110 213 a1 8136 678
18 244 1.8 234 1125 8153 673
14 243 126 261 1368 9365 669
15 243 133 286 1641 9974 665
16 242 141 312 1346 10579 662
17 242 149 338 2283 11182 &s8
18 2432 156 364 2655 11781 655
19 241 164 311 3062 12877 651
20 241 111 418 3505 12270 849
& UNCE L
{4} Deglupta
#* W x X F VPSR | MENER ( £ #HR MAT
(%) (x) (m) (cm) (af) (nt) ()
1 d@8nL 19 L8 000 a0 o aoo
2 38 40 a00 ao2 ao1
3 59 63 att a76 025
4 75 88 162 470 118
.5 16 113 L72 1403 281
6 115 " 140 138 2a11 485
7 115 166 549 4303 100
3 155 124 190 7248 206
9 174 222 1048 9824 1092
10 194 251 1214 12529 1253
11 214 219 1581 15288 1390
12 233 309 1845 18046 1504
13 253 3as 2102 20165 1597
14 213 3638 2351 23419 1673
15 223 399 2590 25992 1738
16 313 429 2819 28475 1780
17 3as 460 3088 30861 1815
138 353 141 3247 33150 1842
19 313 523 3447 35342 1860
20 332 554 3636 37438 1270
& (D@L
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(51 Maesopsis
L N 4 2M& FHER | WEHRER | & H & MA I
(48) (%) (m) (cm) () () ()
t #Ea L as 15 at7 098 a98
2 25 40 69 408 204
3 46 71 156 41 a4
4 12 1a7 279 1702 426
5 121 146 438 2696 539
[ 134 ‘189 632 3326 654
7 863 5394 171
8 1129 7103 888
9 9454 1006
10 11250 1L25
1 13692 1245
12 16381 1365
13 19318 1491
14 22506 1608
15 25844 1730
16 29635 1852
17 335178 1275
18 371176 2099
19 42228 2223
20 46237 23417
B (NcEL
(6) Mahogany
H# x B X - THER | MENER | S HM MAI
(&) () (m) (cm) (o) () (m)
1 583 04 a9 002 4238 423
2 319 15 21 a0 06 453
3 261 a3 317 026 1266 422
4 236 57 54 as53 1533 383
5 222 a7 12 091 1736 3247
6 214 124 ‘ 91 144 1894 316
7 201 112 211
8 203 114 293
9 200 156 2938
10 197 180 510
1t 194 204 6846
12 193 228 802
13 192 254 978
14 190 280 1175
15 189 307 1395
16 188 334 1637
117 187 362 1202
18 187 330 2192
19 186 419 2507
20 185 444 2847
B (R L

—263—



F3—-5

(1) Cadamba

2-BIJICACLAEMRBEAETE(1 98 24)

#om |2 K[ EEA | F oA Poueleammn] # % | MAl |#EEE
() (m) | (m) (@) | (at/ba)(misba) |(mma) | (nshad] (m)
W%ﬁ% TigE | FHE
1 a4 04 29 0 a0 ¢ 0 00 Q40
2 a2 34 69 3 029 2 LO 141
3 69 T4 145 8 181 12 4.0 215
4 162 110 138 14 4.62 31 T8 265
5 131 141 169 18 823 61 122 300
6 156 167 198 22 1222 1038 172 326
7 117 190 226 26 1633 156 223 346
8 196 209 253 29 2239 222 218 362
9 218 226 278 31 2435 299 332 3175
10 2217 241 304 33 2815 388 388 385
11 241 254 328 35 3129 394
12 258 266 352 36 3525 402
13 264 27117 375 38 3855 408
14 214 286 398 39 4169 414
15 284 245 421 40 4468 419
16 293 304 443 41 4758 423
17 301 3L1 465 42 5025 427
18 309 3L9 486 43 5285 431
19 316 325 507 44 5534 434
20 323 382 528 44 5772 437

T 10) 2HKRTHHE
(2) LEATSHE
(3) ERATHEE

2

FOFEn 2o b, FIEMTERIL 5 £4 T AHICHEAT 2o HRIL 1 0ETS 8 8 o

Stand (All Trees ) Average Height
Upper Trees Average Height
Dominant Trees Average Height

—HEOBEWIELZ R, ha¥ikbhd 0& % L 2,
KERHERFTE, ANAEZERR
3 PHMBRBECHFAERETRL, @HATHSEETI 81m, 1 0FEET22 7 m,
EBRARTHSEETI €I m, 1 04F4ETS 0 4dmé i bo THEFET S TS LRIT

MAIHZ388mElEL(KEV, HEXELIEHLHTRE(SELETIME % 2o
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2

3

Cordia

Kauvula

M| 2R AR ERA (K2 K PYEE | MENER £ 8 K| MAT | §iFEe
FIOWME | Pl | Piolls
B) (m) (m) (m) (m) (Co/ma) | (m/ha) [ (m/ha ) (m)
1 a4 a3 s 0 aos 0 0 038
2 28 29 43 3 040 0 0 108
3 56 62 a7 6 111 3 1 158
1 80 a0 122 9 222 10 25 192
5 1a0 12 149 12 371 21 42 218
6 116 130 169 14 562 33 55 238
7 129 144 184 16 192 46 66 254
] 140 155 196 18 1064 58 13 267
9 150 164 205 20 1376 71 19 278
10 158 171 212 22 1730 83 83 2838
1 165 118 218 23 2126 94 85 296
12 112 183 223 25 | 2563 104 87 304
13 111 187 227 26 114 88 311
14 183 191 230 27 123 38 3117
15 187 1a4 233 28 131 87 322
16 102 197 235 30 139 87 327
117 186 200 237 31 147 86 332
18 129 z02 238 32 153 85 336
19 203 204 239 33 160 84 341
20 206 206 240 34 166 83 344
1 OEEE ()LREL
2 ()EELC
3 R EARC SELFE 2 T Cadsmba KR CR BT T4 FOROBEIREL L
9 TdHhbe
@ EHKRIERTA &R K FHER (RBNER 2 H M| MAT | HTER
B | RIME | Tols
&) (m) (m) (m) (m) | (m/ha) | (a/ha)|(m/ba)| (m)
1 a7 09 24 1 003 - ~| ao09
2 25 29 45 2 Qs - -} aso
3 41 as 6l 4 039 11 a1 094
4 55 58 14 6 a1 9 23 181
5 s 69 86 8 128 10 20 162
6 15 18 1 9 195 14 23 L89
7 a3 36 106 1t 228 18 26 212
8 a1 az 115 13 376 25 ai 232
9 a7 a9 124 15 492 35 39 250
10 103 104 132 17 626 a8 48 266
11 109 109 140 19 111 65 59 281
12 114 114 147 21 946 87 73 294
13 119 118 154 22 1L35 306
14 123 122 161 24 1342 a1s
15 127 126 168 26 1569 azs
16 131 129 115 28 1815 338
17 135 133 181 30 2082 348
18 138 136 187 32 2369 357
19 142 129 133 83 2676 365
20 146 142 139 85 3005 ars

& .

1 FHiHEE()Cadamba & E L

2 (MEAMU

3 RS SHATSMER 1 044 T Cudamba OEBLUTTH 5o
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(4}

{5)

Deglupta

Mahogany

H OB 2HA [ ERA|ED K| PHHT | MHEGEMR] 2 8 K| MAT |NEEE
(4F) ‘?’25"“ q”(é’»'-")ﬁ m(?-m)m () | (w/ha) |(mha) [(n/ha)| (m)
1 ao at a2 0 aoo0 0 ao3
2 L2 13 22 1 aoo [ a36
3 31 12 55 a ao9 1 ass
4 67 1s 11 7 as1 6 135
s " a7 1a7 126 10 152 16 176
6 125 137 159 13 305 ao 210
1 151 163 1990 17 502 417 239
8 124 188 218 20 130 65 263
E] La6 2¢9 246 24 276 84 284
10 21s 229 212 27 12%]) 103 02
1t 234 2417 296 30 14188 122 a7
12 250 263 3t9 33 1744 140 a3o
13 266 218 340 36 1394 158 342
14 280 241 361 a9 2231 i75 a53
15 294 304 381 42 2471 191 a62
16 aazr 315 400 45 2696 206 a7
17 319 26 4118 43 2411 221y ans
18 330 3a17 4346 50 37 235 385
19 LEN] 346 453 53 3314 248 392
20 351 355 469 55 3501 260 2938
B 1 PSR Cademba iCH L
2 (AL
3 VBRERA»2DEEM, tOBRRBACBROTH2 /~LABROAFLERERT,
% i, MREEMRNS FETHDICLS 2 iCT 2 AVOR, BWHRFEER LB § 5,
COT LR OEETI 08, 1 6EET206 MDEALZ LICLERLT
Ve
H 2Kkl ERA | FQkIPORE IROER| £ 8 K | MAT |[HEte
TIomE | EramaEn | PME
E) | (m) Cm) (m) (@) | (etha) | (o/ta) [ (m/ha) (m)
1 ao a0 Qe Q aco 1 Lo a0s
2 a7 as 14 1 ao2 6 30 az2a
3 217 az 44 3 al16 13 43 a4e
4 56 62 19 S as1 20 50 a70
5 a6 92 1.2 8 107 25 50 a9s
6 118 120 142 10 L83 29 i8 L19
7 14.0 145 168 13 218 33 41 142
8 1683 167 191 16 ast 166
.9 184 186 210 13 499 189
10 2402 208 2217 20 821 212
11 219 218 242 22 164 234
12 233 232 256 24 208 256
13 248 244 2617 26 1as9 273
14 258 254 218 28 1216 aoo
15 269 264 287 30 1378 az2
16 219 213 286 32 1545 343
17 288 281 304 34 1716 a6s5
18 286 288 311 36 1891 386
19 aa3 248 anT 317 2070 407
20 310 3a1 323 38 2252 427
E 1 CPY#ER0)Cadsmbe EFIL

2 (EEL

3 VMBRRBLS D SHATSHECa FLic@rIc 2T mTH 4, tOHR
BAXBRERLL OFETRZ A 2me B,

MELEHR SEETR I mICLRAANHBEABRLERN 2 0L TR A mEHL

ba '
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2-C:

{1) Mahogany BEIEEXEMEE RS

#* & — £ | MAl | & -] X Crop
F: N Predominent
Site ] %]
(18 ) 7] Ht |Htm |E®& |Ht |Htm |EF
wh ¥ Bt il
(F) (&/ha)| (nf) |(mha) (iha) (m) | (m) | (em) |(m) | (m)] (cm)
11 198 { 0323 64 58 | 19 10 85| 18 9| 25
11 213 { 298 94 & | 18 8| 32|17 74{ 24
12 | 213 | G435 92 | 17 | 23 13| 88 {23 | 12| 30
12 168 | 0439 73 &t | 21 11| 37113 9{ 30
14 | 842 { 0791 270 ) 193 | 24 10| 43 | 20 8| 28
14 | 733 | 03881 284 ) 203 { 25 14 231 20 9| 20
15 | 217 | as52 120 a0 | 2s 11| 48 221 11/ 31
Nukurua 15 | 114 | 0459 s2 | as | 22 11 41 )20 10] 31
15 ] 173 | 0621 107 ) a1 | 22 12) 45 )23 | 11| 32
16 { 217 | 0371 80 ] s0 | 21 18} 85 )21 | 11| 26
16 | 217 | 0457 99 | 62 | 25 11) 40 | 22 9] 30
16 | 119 | 0680 80} 50 | 24 13} 47 )23 | 11| 36
17 | 153 | 0599 91| s54 | 22 9! 46| 21 8| 38
17 | 183 | 0394 72 42 | 21 10 36|20 7| 27
17 | 149 | 0764 113 | 66 | 28 12| 47127 | 11| 34
17 163 | 0770 125 | 14 | 25 11| 48 | 23 91 39
23 183 | 1000| 183 80 | 32 11| 57129 | 18} 45
Tovata,” 23 188 | Q995 186 a1 30 11} 59 | 27 11| 43
Kalabu 23 | 243 |a808| 196} &5 | 29 | 11| s4 25| 10/{ 89
23 | 287 | 0665 190 | 838 | 29 14 51 /25| 11| 36
23 | 257 | as36 137 60 | 24 11| 40 | 22 9| 31
Nadarivatu 23 | 257 | 0682 175 | 16 | 25 12} 50|28 ] 13| 38
44 79 | 1883 1481 34 | 27| 18| 74 [ 27| 14| 68

B . Crop==S1ze of average Tree

Predominent = Best 4 trees in every 0202 ha plot

=20 stems per ha

%44 * Forestry Department —Colo—1—Suva
(J. G. Groome and Associates N. Z.)
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@ FMM7A J—D<kH=—tH (1962~19674EH8)

@ - W oE | EREAY | REER(S) | PHEER| AT 2 H & (M AT
() | (B/ha) (%,/ha ) (em) | (mha) | (mha)| (miha)
10 318 119 (387) 124 234 &4 084
10 443 146 (33) 145 454 1436 147
11 322 131 (40) 190 556 2238 203
Galoa 12 440 106 (24) 223 945 228 L9
12 367 80 (21) 190 635 1387 114
13 342 124 (86) 228 147 280 215
14 337 126 (37) 285 1136 490 a5
15 213 83 (26) 267 9638 215 183
16 377 108 (27) 297 1872 485 271
12 263 114 (43) 167 394 1413 118
Nabout 1n1 13 333 118 (35) 218 709 2702 218
14 283 97 (34) 222 557 233 166
15 435 135 (31) 218 1865 531 154
15 444 104 (28) 294 1331 4335 289
16 438 108 (23) sa1 1466 4359 272
Yarawa 16 416 109 (26) 325 1427 5382 3236
185 389 74 (19) 219 1603 2798 175
165 296 104 (85) 285 516 2946 178
11 321 155 (48) 22 788 3522 a2
11 314 157 (50) 231 821 3867 352
11 242 68 (28) 201 259 126 115
11 327 100 (30) 23 557 2457 223
Nukurua 12 350 168 (48) 225 879 3982 332
12 388 127 (82) 251 802 404 237
13 301 135 (44) 239 906 3636 28
13 461 193 (41) 258 1328 6035 464
13 331 103 (31) 246 765 3449 265
14 414 246 (59) 223 1386 6019 43

&L () AL 9T SEQRERDO DT Bo
(2 AEMBER1980FEDY 20 sWally 1D 4 0T, REDZ VM 270~ TH2 0 $i%kd
NTWhe 77 Ly Nukurus #RiZ ¥ 4 2 o OBEFKE ¢ %2 Ko

Hi # —Managemant Division, SUVA, FIJI.

(J G. Groome and Associates, N. Z. L b )
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{3 NUKURUA

6 REMEEERILEMN (19 80FETH)

#* K | & # | Predominent Crop M % |4e#fft [MAI | Plot
& % XK 2 K e ¢ »”

M ele 2| & B & Area
CEA) | (/ha)| (m) (em) | (m) (em) |(mi/ha) | (mt/ha )| (mi/ha )] (ha)
Anthocephalus chinensis
25 366 11 17 8 13 49 239 96 005
2.6 385 13 23 10 15 59 3338 128 |011,002ha
<8 1,038 13 20 13 15 196 129 461 009,008ha
2.8 1,025 12 9 12 15 188 12217 438 | 010,008ha
31 230 11 17 11 12 2.8 168 54 | 017,002ha
48 1025 16 24 15 17 249 192 400 009
48 1025 14 22 14 16 230 174 363 | 010
48 435 17 35 15 23 143 110 229 011
51 280 13 20 13 16 46 326 64 | 017
56 351 25 36 23 25 185 208 3171 005
56 260 22 32 22 28 159 1738 309 |008,015ha
70 346 28 40 24 28 216 2517 267 |005
70 180 25 38 25 31 141 170 2438 [008
917 346 32 46 29 a0 254 353 385 |005,0202ha
917 180 29 45 28 35 118 244 266 (008
Cordia alliodora
46 12 15 9 10 20 84" 18 |021,0202
86 17 25 16 117 a8 446 52 [019,0202
86 19 286 16 117 70 459 53 1020,0202 |
Endospermum macrophyllum
50 342 12 21 10 16 10 13,0202
50 243 13 21 12 15 47 14
118 327 20 25 18 19 93 13
118 238 18 3o 16 21 83 14,0202
155 1,325 16 23 14 17 110
Eucalyptus deglupta
66 380 25 32 24 22 1417 1501 221 21,0202
66 4170 25 30 22 20 154 1415 223 |22,0202
108 205 35 416 30 30 149 ‘1828 169 (138,02
108 135 18 25 16 16 28 204 19 (139,02
108 60 28 33 26 29 404 446 41 140,02
158 190 49 58 43 38 224. 3706 285 138
158 125 27 a6 24 24 58 507 32 139
158 60 40 49 37 42 871 1432 91 140
Maesopsis eminl!
46 215 13 21 11 14 35 213 46 |18,0202
56 260 16 13 23 16 52 336 60 |24,0202
Swietenia macrophylla Galoa
55 153 8 11 6 i 08 20 a4 |3
55 158 Q 9 6 6 06 69 13 |4
105 138 18 25 11 18 as 207 20 |3
105 123 18 22 17 18 a2 1174 17 4
115 173 20 29 17 20 56 312 2.1 1
115 163 18 217 117 19 48 266 23 {2
1638 138 24 40 22 30 104 615 38 |2
165 168 25 46 21 31 1217 7538 46 |1
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3 — 1 Nukurua #i8 © Ak & B2 Hh

RIVITHREEF v IERMBICAET 5, BIREREROLHE Y —= L
T19 6 1FHUBEXRKEY DX LUMEEM O Kings Road ICET 2552 &
BAFCEAT TR - TCRT LD EHRETHED TN D,

K3 -7 XI7AT7THROEKER

HS SRR (4 ) | & (ha) 1 £
1 7*’71:-@ 1961-1971 43722 *3-18R
FUR R 1976-1980 4512 "
AN E 48234 "
2 | 6HMfEE LT 1971-1972 437 *®3 - 188
FIRAE H b 1974-1980 18128 u
N F 18655
3 | SR 4250 JICA (IBs7 YH&EwW L %
N 4250
& # 71049 B o

198 0FJICAR R3 - TWRITA206ELX*EEL L IRERLA
RHEXNR EL T, EMREAROL A~y €22l 5 BEOATHEESN
TAEL. TOPREBERCE SV A IOEKRKFE L 425ha OB HBA % TS
Lko
3—-2 HBHREENBESRE

© i HEABERZW LIEROME T, BW2 ) —2 KH> CE» I

MFEmAaFEE L T2,

@ HREHPBE 1Z¥ e, POXKEIF005ha(B20mXEI50m) %

ik 0 1ha (lB20mxRI50m) ORFHEL, chick o> THRHERO
2~3FBABL O Lke vy M1 4 0L RE L. HHEG ICHE

e WEEE. fFFE. MEAK HBEERZHREL 4o
® AT L+HHAEE 2 0 VML EEAEL. X3 -8 WKART L O ICEHE
Sty AR, BE, CHE DERIFIZIA4A+RES L ko
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F3—38

% 7 v ih X B MK R O+ 585 51

Zg ER DI | e s 4 W O R B B = A
A B (si1E B H|ARB  15YR, & (RZLAHRE | BRWEo®mELT, B
& J& 1582 bR+ (25
BE:FB-715YR~5YR %HW»|YR-10R) #EZL
HWRFEE, Mt T b
BHs vy v | B L F#-25YR~10R &
+ FEWER
B ™| EWEHBEM | AR . T5YR HLshiRkiss o ELTBRE
BE LF#H-15YR~S5YR, W | THIKKEHE (25
BEW, e, M| YR-10R)INEE
+ LTWh,
BibEEs vy | B OB L TE- 25 YR, &Eiit
C ® | heapbt | AR 15YR, BriRid siEmoR{T L CEAO
BE:15YR, BALBEA, WH |EFsFHBAIT, 85
stryrtHE |lm T X|ICR7T5YR, RILBRA, WH, |#E+BAT %0
PHTETIR #1~4R
D ML FRb|ARB: T5YR BnaRigs Ll BB b BATR - T
BR.15YR &L, »=<R TREHBN S 15 H
2L s T A I B@B 5YR 25YROMDD, |»2.
oM b [ B & T, K
o J
29 -2 |AR 15 YR BWiikbps 2 - 2 WO
B ry e | olUBEES | BEE: 25Y Bt 7748 s | BRL T THiIKS 5
BErF A7 TUEBE, # <R | ARHRBEL TG
54+ BR & =+ |GR.1T15Y EH L, k&b Db,
B x 87k b

Bt GRARE, LEEH, 2BCES Lo EMEHSEF (0~5°), &

(6~10°9, F(11~20°), &(21°Bl L) D4KXH&Lko FAHEN,
S. E\. Wo4X4H+ Lk

@ HENHUEEEOER BEHBE <+ F=-LTRINTHBTEELT =
sV E3~1 0 AN TS0 TAUBREBOATICR 5 FEROTHHR
HRA Lk, CORBOREWCEFiji BUF21ER L 7 H L 518 & O i

( Hight,/Age Graph and Site Class Index)IC & 5 7o #ll % (X Cadamba

T, BRI o, rOKBTEOTHEEL 1 8 mOBAIEL. B3 — 1 Ol

M S M CHMIERE L TS EEBOREBHEE132meELlTWwb, %

PEHEERIRDIVBYBE OO ERKOTFHHMBEK L 5T b,

M T ER ( Site Factor )& LT, THHR LB L oM oiEEA

BHIZO0 8 LBWOT, chzldFLTIRAFNZLBFHERERT 2BAL

LTKD4RFEIPTFTY —%HRE Lk
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B 77 - 1 2 3 4
+ = B OA ® B ® C 7544
18 #t e 53 =)
il fir N S E W
® #®EHN. »FT) —HEERENEED

fEdN, BRMNO 777 ) —0x a TEACRROHAEORBR, RoFm
Rt Eh e,
T A I HEREEN,- LA T, AKBKCLKDOJEKEENOGNWT E2F
BaInhtko P75 BT TOHEARD D, ELCEEOR WD £~ 5,
FIZNAT2AXTORBMPELLTH B,
st : RMEEN2LA T, B (L), FEH (T ), EM, P -5
FomEmsE S5 EFEIND, Thid. A UFEMT I HHE LT EREK
B AE T THABRO LIRS Z . AENCIBRTI T EnEL LN
Do Thhb, ZOLHZFAMIBHMEICI AL TEBD Lh o
Fh: ZMEE L SHAOERNBBNER LR L ko
HAREENHELXRRIBZEROSLEERTEC I > (R HEI =T

TERI-9DLEPIRINK,

#*3 -9 FRMATE Wl E AR
Z2H | #7a)- 4 | Cadamba Deglupta | Cordia Kauvula | Mahogany
A B 1 -695 623 -094 209 —115
'Jf B M 2 -375 -623 082 ~-045 -255
# C ® 3 -257 -354 279 -326 -230
& D # 4 000 000 Qo0 000 000
SE(EY 1 -071 -171 616 -403 -330
" F(F) 2 005 -065 198 005 -276
& 3 -156 -006 -200 -435 -040
t s 4 000 000 000 000 000
N 1 1711 1602 751 1009 980
d S 2 1849 1719 9385 1075 1875
3 E 3 1499 1524 940 658 1181
t w 4 1642 1015 743 836 1002
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COHREROENFREENEHELL O ETEHBHECONWT, TOMHSF
HrIGLTETHERBOZ Y » 7o) —0oxaT7EX58H L. chx /5t
TAHLLEC LI > TPHRUBOKEE 2RO D 3D TH B, Fl4 i Cadamba ©
YA EM 1, @R L, FAL1OHTFTY) —OFEBHEE. —695-071
+1711=945mé& kb,

BHEENHEREROERKC DT, BT LK LEROMBER%1TH
FMEE(AD, TLHL2ToRAYKIZMAENOEETHEEXEIEL
TR LADDE 3 ~10Tdhb,

B3~1 FIJI-SITE INDICES

MAHOGANY l ANTHOCEPHALUS
soJ 0
g i
I v
G !
H 204
T | \I
M i
E
T 10
R
E
S
5 o 15 20 15 20
CORDIA MAESOPSIS
30
H
E |
|
G I
H ,
T
o
.\4
o
T i v
g 10
S v
5 0 15 20 5 10 (5 20
ENDOSPERMUM AGE YEARS
30
H
i
[
ﬁ :o-J
T |
M
E ;
R v
E
S v
5 10 {5 20

AGE YEARS
SOUECE - FORESTRY DEPARTMENT, COLO-1-SUVA
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MAHOGANY

E
506794015067505750679401500750670512495605[2051205]2495605120512
3335889122246668999144578880222421247679101354575457090243468780
RO~ OO N RN N T TR O T ORI O TN OTTOO Tt D AP SO DO OR DM AD DM O
— — — — — — — — — - ——

G E S

El

KAUVULA

&

BTN NN NI~ O LN CR LR ETOMN OO ~ RN T N0 TNUEMNDINOE NI = m e et O DO O

1864287584311864621863192975631984708531410784310753186474200753

8846228078462280562300675513906723016735231067356624006856240068
- . — b — - — -

CORDIA

g

PN OIS AT CR RO NI OMN NN NN OO NOONCOOFTDNO T DN ~E D0 DD N IS m

7566534454445444433431223122312243332112311231126555433453445344

6885800846646886800802226886800802202442800802207997911957757997
— - - T -y — - T v g o v e v — ot —

h T oY — A& RIS

UN

NEGLUPTA

7

&

VDO MO C R P AN NI e MO R ECO O~ NN TR ONO N ENDN T O N~ —D M T~ OWOmMDO DN D O

CNON NN~ OO P ONNM AN NI NN~ ON NP VOO T NLCNTCENCE N MDD OO OO — O
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- i i — — — — - — o — — oy —t — - — v o e o

ki
CADAMB A

#3-10

g

_b33619920881644753)061992088.1ln44731149770866942250881544753361992
48372505694915046059472781613726827]59499\082594847271_30459481494
907801898967018924013412139]34123513452324024&0236745785656347846

— — - —— T e e e e e e e o] e ] T v vt et o v o v ot vl ot v vt e ot o e o o = g

+H M
ETES]
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B DATISCACEAE {9 « A O H) Detonsles supatrana (UL U7 ERIMAY . NYRTACEAE
{9+ EEM) Furalyptay doglupfa (H X b b« KAMERERE) , (OMBRETACEAE
{2 w8y Terginalia brassii {(F3 Dy ¥~34+ 07 TERKINARIA, B.D
B (ndPma-goF

TF— 9 IO IR
OMOKEBIR. FRMPEKEI~2C. BRER. 3800 ~4 SIINNETH D,
BEERE (BH or EENELW) @ 5~ TERRICTRET 2,

EFix, H~UB. ERII~ (BTHEN, TOHROKEFIZ. BEFEDE
&3, BEREREE. 100M/K gikTds, TR, MBICTHN 35,

BEHEARDLELOEKETAE, TETH S, KFRBRELIBEEL,
RE-NEICBTIE, B, RAG&
(1) BREic#R
REZBOMEDA. IBIELIOSY LA Tay b0 5 HA EiE) ORE &L
kA L 72,

© HAENWERY Y SIS oy PRERK

HE KAMERERE ERIMY [ TERMINALIA. B | & &
kS

1968 (1) &K&R&E - - (1)
1978 1 - - 1
1976 4 - - 4
1977 2 - - 2
1978 3 - - 3
1982 10 2 - 12
1983 - 1 3 4
1984 3 1 - 4

Ch 23 (1) 4 3 30 (1)




® AAVUVOHEEHBRUBRERK/IN KoMz s,

¥/%

700

600

500

400

300

200

100

— YA
/ YEAR

SBLC--(1989)

GLOWTH FIGURE OF REFORESTED KAMARERE

(EHH A VVORERR)

SPACING (HE#R RSB
ExH
HA P 4 x 4 EXISTED PIECES
A 3I%X3 (BREF
® ®  4X4 STANDING VOLUME
O O 3X3 (IIKRHH/MA)
[ ]
A /
A
A /f’
[
A Lﬁ/
¥ X /
X A “r/lr//.
X ]
o
/5590
O - X,
C}//gg’ A P X
‘9 X
l, A
;)// A X X X
e A X
,O/ x
o4~
1 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
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LK 100A/0A & TFHARUCEESE L

(198845H)
EGr10o & T L K N2 15
k| W w2 |2 |8 | 2| % | % |5 |® % |2 &
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48. 1In the study area in Ghana covered by the Greater Kakum Working Plan (1963), the
total area of the Selection Working Circle amounts to 377 km“ and this was divided 1into
four felling series, each series corresponding with the total area of a timber harvesting
concessionaire. The yield was regulated under a system in which trees of more than 1.5 m
girth (48 cm dbh) would give equal annual yields for the period up to the time when the
current immature trees attain exploitable girths. Volume tables are unavailable and
basal area, which 1s believed to bear a direct relationship to volume in respect of trees
over 3 m girth (95 cm dbh) was used. The time which trees take to pass from 1.5 m girth
to exploitable size has been estimated as follows:

Class I a 1.5 - 3nm 60 years
Class I b 1.5 - 3 nm 45 years
Class II a 1.5 - 3 m 50 years
Class II b 1.5 - 2m 30 years

The exploltable yield was calculated (the Kinloch and Jack method) by dividing the total
hoppus basal area of all trees above 1.5 m girth by the time of passage., The calculated
yreld 1s justified by the forecast method of projecting the growing stock, less the annual
yield, to the next felling cycle assuming a 757 survival rate. The felling cycle until
1971 was 25 years and the area of the annual coupe was obtained by dividing the area of
the felling series by the period of the cycle. The yield was selected from the upper
girth classes downwards until the prescribed yield was reached, minimum girth limits being
enforced.

Bk -REICBETIR, K A4l

49. As an example of how this calculation was applied in practice the yield calculation
for Class I species in the Gaisie Felling Series of the Greater Kakum Working Plan area

was as follows:

Class Species

Class I Species Chlorophora excelsa

Entandrophragma cylindricum

Entandrophragma angolense

Khaya 1vorensis

Tireghemella heckelil

Nauclea diderrichil

Net productive area of F.S. 2 678 ha
Felling Cycle 25 years
Annual Coupe 107 ha
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Yield Calculations for Class I Species

Girth (m) 0.91-1.52( 1.53-2.14]2.15-2.74 {2.75-3.35 |3.36-3.96 |3.97-4.57 | 4.58 +
No. of trees
on 1 018 ha 439 554 414 325 137 137 32
Basal area
(m™) 147 .4 195.8 240.2 145.8 198.5 60.9
Total basal 988.6
area (m2) :
Estimated basal area on 988.6 x 2 678 2
F.S. of approx. 2 678 ha B 1018 "
Annual Yield by Kinloch and
Jack with 60 divisor (see paragraph
48 above) B 988.6 x 2 678
B 1 018 x 60
= 43.34 m2
Apportionment of Yield
Girth  {(m) 1.53-2.14 2.15-2.74 2.75-3.35 |3.36-3.96 3.97-4.57 4.58 +
No. of trees per
Coupe of 107 ha 58 44 34 14 14 3
Basal area
(m2) 15.49 20.81 25,19 14.90 20.34 5.67
Yield of 43.34
2 2.43 14,90 20.34 5.67
m~ from
1.e, all trees of more than 3.36 m girth plus 9.67 of the 2.75-3.35 m Class.

i gt
FAO (1985).
Analisis of case studies from

Intensive multiple-use forest management in the tropics ;

India, Africa, Latin America and the

Caribbean. FAO Forestry Paper 55.
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Table 2. OHE(X LI TSR

ODUM : Chlorophora excelsa (4 O3, FF L)

WAWA  : Triplochiton scleroxylon (X Fx, 77, 2 1X)
DAHOMA : Piptadeniastrum africanum (¥ _R<7, ¥ K<)
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NATIONAL FOREST INVENTORIES

Three national forest mventories have been undertaken in Ghana since the 1950s. The first
of its kind was carmied out between 1952 and 1970 with a sampling intensity of 3-5% and
a sample size of 2 plots per 2 59sq km of productive high forest Since this was the first ime
and the dynamics of the forest was not well known, some assumptions had to be made which
included, the time of passage from one girth class to another, ime taken by a tree to reach
malurity, and the mortahty losses 1n the vanous girth classes

In order to obtain more information on the dynamics of the forests for future manage-
ment, Permanent Sample Plots (P S P s) were started in 1969. The Leading Desirable (LD)
concept was used to determine which trees to record in the sample plot A LD was any
economic tree or seedling which was likely to be of most valuc at the next felling cycle

The second national mventory which was under the sponsorship of the Food and
Agriculture Organisation and the United Nations Development Programme (FAO/UNDP)
had a sample size of just over 150 000ha with asampling intensity of 5% This was between
1980 and 1983

Towards the end of the most recent one (1985-1988), the Forest Inventory Project (FIP)
which was at a sampling intensity of 0 25% and covered an arca of 546,000ha consisting of
43 Forest Reserves, the P S P programme was re-vitalised

This time, the LD concept was considered inappropnate for long-term studics of forest
change The man reasons assigned were that, firstly, tree recruitment, mortality and

compehtion can only be fully understood when the entire tree population 18 monitored,
sccondly, economic value of tree species 1s hable to change over ime In addition, the very
low recovery of LD*s meant that the information to be obtained was limited It was therefore
decided to measure all trees greater than 10cm diameter at breast height (dbh)

The Forestry Department‘s P.S P programme has one main and several subsidiary objec-
tives, namely:;

to provide the data required for modelling natural forests
and hence

— predict future yield of specific products; estimate the effect of site, and disturbance, on
forest composition and production; and monstor long-term site changes

Plots have been laid out in proportion o the area of Forest Reserves within cach of the major
forest types described by Hall and Swaine, 1981, with few modifications to suit local
condittons. Within each Forest Management Unit (50,000ha), 10 plots have beenrandomnly
located within a variable number of strata Strata identified to-date are.

topographical position, hill top, upper slope, lower slope, valley bottom, swamp
logging history; recent logging, no logging
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Six hundred plots (350 new and 250 old) believed to be manageable in the long term and
sufficient to provide the nformation required have been established The most significant
1ecent addition to the field procedure 1s the measurement of a sub-sample within the plot for
saplings (ees with dbh in the range of 2-10cm) This was to introduce regeneration surveys
in P S Ps Tumes between successive measurements have been set for 5 years.

The F.I'P uself had among others, two main objectives,

(1) static inventory
Under the static inventory estimates of the national stock of commercial log volume
within the Forest Reserves of Ghana were found This was done by means of Temporary
Sample Plots (T S P s) The need for this was critical as the rehabilitated imber industry
was puting ever increasing pressure on the forest The resultant concern was that
demand was outstnpping supply, and

(1) dynamuc inventory
Under this the objective was to update the Department's system of dynamic inventory
by means of Permanent Sample Plots (P S P s)

A& -IN¥EICHAT IR K, Al
Formulation of Individual Species Yield Tables

Yield tables for 3 species selected out of 14 species sampled on the old P S P’s are presented
in Table 2 For each species, the stocking, from the T S P s 1s shown by diameter classes
Also the median tree volume of each class 1s known Average increments for each class
summanzed fromP S P sare given Time of passage through each class 1 calculated as class
width (200mm) divided by mean increment

The growth shown refers to the volume that will grow mnto a class from the class below
It 1s calculated as the volume of the preceding class, umes the average proporuon of
surviving trees, times the average percentage that will move up into the next class

The AAC 1s the increment 1into a class tumes the total producuve forest area, assumed mn
these table as 1 3 million ha It assumes that the class lower boundary 1s taken as the felling
diameter limit

For example, for Odum, the 120cm class includes trees 110cm and above The average
growth into that class 1s 0 022m*ha/yr nationally This 1s the volume that could be felled on
a sustained basts 1o that size Iimit

Table 2 Yicld Tables for 3 selected species, Odum, Wawa, Dahoma

ODUM Diameter cm 1029 3049 5069 70-89 90-109 110+
Tree Vol. m® 038 160 369 669 1061 1547
Stocking N/ha 036 117 013 009 007 007
Increment mun/yr 331 375 4 86 593 593 5 86

Timepass  yrs 60 48 5339 41 14 3144 3370 3413
Growth  m’ha/yr 0 001 0004 0008 0014 0022
AAC m*/yr 1395 5059 10503 18068 28650
WAWA Diameter cm 10-29 3049 5069 70-89 90-109 110+
Tree Vol m? 030 156 408 806 1368 2106

Stocking N/ha 203 101 090 076 048 036
Increment mm/yr 918 854 674 678 550 4 GO

Tunepass  yrs 2178 23 42 29 67 29 49 3636 4348
Growth  m’hafyr 0014 0060 0104 0131 0135
AAC m¥/yr 18206 77944 135779 170558
DAHOMA Diameter cm 1029 3049 5069 7089 90-109 110+
Tree Vol m’ 036 147 336 605 954 1384

Stocking N/ha 215 006! 044 031 018 012
Increment mmyr 594 898 1115 832 582 582
Tunepass yrs 33 66 2228 1794 2404 3439 3436
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Growth  m’/halyr 0 006 0029 0058 0045 0033
AAC m*yr 8418 37751 75569 58904 43278

i 52

Michael Yaw Poku-Marboah (1992). National inventries serving gloval
modeling of forest resources : The chanaian experience. The Finnish

Forest Research Institute, Research Papers 444
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The data on 19 species (see the Table) are based on the yield tables, yield
figures, and estimated yield published / unpublished by planting countries, Of
the 19 species, seven belong to the humid tropics, four to tropical high lands
and eight to semi-arid areas. While indicating yield of the species, a very
modest approach has been adopted. The mean annual increment (m®/ ha / year)
mentioned 1ndicates yield only on average sites without using fertilizer and
irrigation, and at the rotation age appropriate for the number of stems per
hectare commonly planted, Extreme cases (i,e. yield on the best and poorest
sites) have been excluded. Information about the major climatic variables where

species are being raised has also been provided

Bk - RECRTIER, K, Aal

Yield. model
Climatic variables
Rotation Wood ylaid No of Attitudinal Mean annual No. of
age (In MAS stams per range raintall dry
Species years) (n'/ha) hectare (m) {mm) moaths
Humid tropics
Acacia 10-5 8-10  1000-2 500 0-500 1300-1 700 46
auriculiformis
/A/blZ/a 810 2540 800-1 200 0-1200 20004 000 0-2
falcataria
Casuarina 7-10 6-10  1600-2 500 0-1 400 750-1 400 34
equisetifolia
Eucalyptus 810 1012  2500-3 000 0-1000 1000-1500 34
tereticornis
Gmelina arborea 510 20-30 1000-1600 0-800 1. 000-2 500 2-4
Sesbania 510 2025 2500-3000 0-500 1000-2 500 few
grandiflora
Syzygium curnint 20-25 69 800-1 200 0-500 1 500-2 500 na
Troplcal high land
Acacia mearnsi 810 20-25 1000-1500 1000-2 500 500-1 600
Eucalyptus 8-12 2025 16002500 1500-3000 900-1 800 2-3
globulus
Eucalyptus 8-10 2025 1600-2500 0-2100 10004 000 0-2
grandis

Grevillea robusta 10-15 10-12 800-1 200 800-2 100 700-1 200 2-6

Semi-arid areas

Acacia nilotica 15—20' 35 700-1 000 0-500 250-750 58
~Acacia tortilis 10-12 24 800-1200 Low land  Upto 1000 6-10
" Albizia lebbek 10-15 57 1100-1 600 0-1 400 500-1 000 26

Azadirachta 810 46 1200-1 600 0-500 450-1 000 57

indica
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Cassia siamea 7-10

Dalbergia si1ssoo 15-20

Eucalyptus 10-15
camaldulensis

Eucalyptus 810
microtheca

8-10

& &

7-10

1600-2 500
1100-1 600

0-1000
0-1 000

800-1 200 500-2 000

1600

0-1000

650-950
750-2 000
400-1 000

250-500

3-5
4-6

57

! With reference to the above species, the following minimum and maximum temperatures prevail humid troptcs, 16-35° C,
tropical high lands 4-32° C, and semt-and areas, 440" C

2Dried weight i tonnes/halyr

H 88

Pandey, D. (19%)) Yield model of plantations in the tropics

157/158, Vol. 39.

—285—

Unasylva



B ¢ BAUBUSACRAEL Y w1}

a3

i.‘

Busbavs
S VR

— 9 R DI HIRE

Material and Methods

An area of 1.5 ha was cleared 1n April, 1981 and prepared for planting
bamboos at the Van Vigyan Kendra, Chessa. It is surrounded by an elephant proof
trench to avoid elephant damage, which was later modified by covering with
splitted bamboos and ultimately replaced by an electric power fening system. The
rhizomes / offsets of different bamboos were collected from various places of
Arunachal Pradesh and elsewhere and were planted in pits of size 45X 45X 45 cm
at spacing of 4 m X4 m, The details of the source of rhizomes are given 1n Table

1.

The bambusetum was started by the first author and most of the collection were
made by him when he was si1lviculturist,

Observations

of

Studies on phenology, growth, culm initiation,
are being carried out. The following observations were recorded regularly,

new shoots, 2. Girth, 3. Height,

Arunachal Pradesh.

Flowering,

natural regeneration,

damage etc,

provides the data recorded at this bambusetum during August, 1988.
Table 1
Name of species Place of collection Remarks
1 2 3

Bambusa aiundinacea F.R.T, Dehra Dun August, 1982
B balcooa Rampur, Assam May, 1981
B burmanica F.R.L, Dehra Dun August, 1982
B. glaucescens Kalimpong, West Bengal June, 1983
B longispiculata Lekabali, A P. March, 1988
B nutans Madhupur, Assam May, 1981
Bambusa sp (Hijo) Yachuli, A.P. June, 1982
B pallida Madhupur, Assam May, 1981
Bambusa sp Serjusa, A.P. May, 1981
B polymorpha F R 1., Dehra Dun Aug., 1982
Bambusa sp.(small) Madhupur, Assam May, 1981
B. tulda (big) Madhupur, Assam May, 1981
B vulgaris Banderdewa, A.P. Aug., 1982
Bambusa sp. (Routa) Routa, A.P. May, 1984
Bambusa sp. (Maithang) Ziro, A P, June, 1982
Bambusa sp. (Tapii) Ziro, A.P. June, 1982
Bambusa sp. Chessa, A.P. Sep., 1984
Cephalostachyum fuchsianum Tidding, Lohit, A.P. May, 1986
C pergracile F.R.I., Dehra Dun Aug, 1982
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C. pergracile (Khellong) Khellong, A P Sep, 1984

Dendrocalamus brandisii F.R.1., Dehra Dun Aug, 1988
D. hanultonu Chessa, A.P. May, 1981
D membranaceus F.R.I,, Dehra Dun Aug., 1982
D strictus F.R.I, Dehra Dun Aug , 1982
D sikkimensis Kalaktang, A.P. May, 1985
Dendi ocalamus sp. Selari, A.P. Sep., 1984
(Contd )
1 2 3

Dinochloa maclellandu F R I., Dehra Dun Aug , 1982
Gigantochloa macrostachya  Khellong, A P. Sep, 1984
Melocanna baccifera F.R T, Dehra Dun Aug , 1988
Melocalamus compactifiorus  F R 1, Dehra Dun Aug, 1988
Oxytenanthera abyssinca F.R I, Dehra Dun Aug , 1982
O albociliata F R 1, Dehra Dun Aug , 1982
Oxytenanthera sp (Medang) Chowkham, A P July, 1983
Phyliostachy s 1eticulata F R I Dehra Dun Aug, 1982
Pseudosasa japonica F R I, Dehra Dun Aug , 1982
Pseudostachyum polymorphum Banderdewa, A P Aprl, 1986
Thyrsostachys olivert Chessa, A P. (originully from FR 1) May, 1986
Bambusa sp (Nal) Madhupur, Assam May, 1981
Bambusa sp. (Nal) Chessa, AP May, 1982
Bambusa sp (Nangal) Madhupur, Assam May, 1981

In the initial years of establishment intensive care and regular weeding were done "
following routine Silvicultural practices

RE-RECBETIR B, XGL

Table 2

Growth data and culm production of the Bamboos in Bambusetum, Van Vigyan Kendia, Chessa

Date of | Max. girth| Min girth] Average Max. Min. Aver ht. | Total nos

Species plantimg| ofculm | of culm | girth of | height of | height of | of culm | of culms

(cm) (cm) culn (cm) | culm (m) | culm (m) (m) per clump
1 2 3 4 5 6 7 8 9
Bambusa arundinacea Aug '82 32 11 205 23 8 15.5 51
B, balcooa May '8l 34 9 21,5 30 5 17.5 33
B. burmanica Aug 82 30 11 200 246 4.5 14 32

B. glaucescens Aug '82 5 2 3.5 35 1.5 2.5 Numerous

B longispiculata Mar 88 Recent introduction

B. nutans May 81 2% 6 17.5 26 3 14.5 58
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Bambusa sp. (H1)o) Jun '82 26 10 18.0 205 5 12.75 50
B pallida May 81 28 6 17.0 265 4 15.5 40
Bambusa sp May '8l 21 4 125 21 4 125 60
B. poloniorpha Aug ‘82 23 115 17.25 16 6 1o 80
Bambusa sp (small) May '81 28 7 1773 25 4 14.0 73
B tulda (big) May 81 28 10 18 5 28 6 16.0 66
B vulgaris Aug '82 18 4 110 9 1.5 525 6
Bambusa sp. (Routa) May 84 21 5 130 14 2 80 59
-do- (Matthang) Jun 82 17 7 120 14,5 5 875 80 °
-do- (Tapu) Jun 82 21 8 14,5 15 45 975 70
-do- Sep 84 18 3 10.5 8 | 45 15
Cephalostachyum fuchsianum May '86 11 4 7.5 4 15 2.75 8
C. pergracile Aug '82 18 95 13.75 13 7 100 38
C. pergracile {Khellong) Sep '84 20 5 125 11 1.5 625 20
(Contd )
1 2 3 4 5 6 7 8 9
Dendrocalamus brandisn Aug '38 Recent introduction
D. hamiltonu May '8l 30.5 10 20,75 18.5 7 1275 36
D. membianaceus Aug ’'82 26 11 180 19 6 125 62
D. stictus Aug 82 16 8 12.0 8 3 65 68
D. sikkimensts May '85 25 10 16 5 18 6 13.5 18
Dendiocalanus sp. Sep 84 14 5 9.5 5 1.5 3.25 6
Dinochloa macellandi Aug '82 85 3 575 6 2 4.0 54
Gigantochloa macrostachya Sep '84 28 6 17.0 13 3 8.0 16
Melocanna baccifera Aug '33 Reccent introduction
Melocalamus compactiflorus Aug 88 Recent introduction
Oxytenantheia abyssinica Aug ’82 19 5 12.0 18 6 120 52
O albocthata Aug '82 19 6 125 16 5 105 27
Oxytenanthera sp (Mudang) Jul 83 26 6 160 12 3 75 44
Phyllostachys reticulata Aug '82 14 2 80 8 3 55 434
Pseudosasa japanica Aug '82 3 1 20 3 05 175 Numerous
Pseudostachyum polymorphum  Apr '86 6 3 4.0 49 2 30 7
Thyosostachys oliver May '86 7 2 45 7 1 4.0 I
Bambusa sp (Nal) May '81 14 4 3 87 20 3 1.5 85
-do- (Nal) May '82 1 4 7.5 9 25 5.75 64
-do- (Nangal) May '81 29 5 17.0 19 25 10.75 34
i 88

Beniwal, B.S. and K. Haridasan (1988). Study of Bamboos Through
Establishment of Bambusetum in Arunachal Pradesh. Indian For, 114 :
650-655.
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(per ha)
(Gigantochloa levis)
1 £ 4% 2597 279 6 2 15 3 111
2EELL Lo 6693 72 1 67 17 3 28 7
& at 9290 100 0 65 16 7 233 39 8
(Schizostachyum lumanpao)
1 % % # 10915 28 7 37 95 47
AFLELL Loty 27102 713 34 83 17
& it 38017 100 0 38 86 2312 16 4
R4 Mo LBBRTE
G levs S lumanpao P edulis P puberula  P. bambusoides
A #1000 Z&/ha 93 380 88 15 2 99
EHREER cm 65 35 92 44 72
THE m 16.7 8 6 133 92 141
QER ton/ha 115 8 42 6 87 6 36 6 61 2
BER ton/ha 22 2 96 12 5 72 137
*58 ton/ha 8.8 58 55 44 60
WEMER ton/ha 146 8 58 2 105 6 48 2 80 9
HEBE kg/m?* 0 88 0 67 0 80 0 52 0 57
EDONIHE cm 306 219 91 92
Eoqsyh cm 61 33 12 11
E0EHHE cm? 142 9 53 4 76 76
EOVHER g 0 65 0 31 0 036 0 041
R/ ER cm/g 219 8 172 3 211 1 185.4
EEEIEHR  ha/ha 19.4 10 0 116 81
B

AR : & rEORM: & EWRER . BB EWEME ., No. 65, 94~97. (1989)
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EHIKBELTWS,

oD HICDOWT, BIFXIB2ELIA, BEIRIBIFESR, LEFEOFEFHRII LN - TH
BEYEENERANI, $1bb, AE oy NNOLXUMMOMSEREAE Lk, ERERIC
9 ~10ARDEARTZEXKE L TH - BRINICERZEHD, DH LOoOBEMEREZR LM ERREFEEE
E Lk,

> | @8
@)
d B

2 Schizostachyum lumanpao 3 D
Yikko 540 LI AR
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A& - NECHTIER B AgL

i g4

R3 RAENMKOKTEE

(per ha)
= =3 18k244 9
(Gigantochloa levis)
1 F & 5 2597 279 62 15 3 11
2L o 6693 721 67 17 3 28 7
= Ha 9290 100 0 65 16 7 233 398
(Schizostachyum lumanpao)
1 & &£ N 10915 28 7 37 95 47
2ELEL oM 27102 713 34 83 117
& Hi 38017 100 0 35 86 2312 16 4
R4 Mo LRAAEE
G lenis S lumanpao P edulis P puberula P bambusoides

A #1000 A&/ha 93 38 0 88 15 2 99
THREER cm 65 35 92 44 72
EHfTE m 16 7 86 13 3 92 141
REER ton/ha 115 8 42 6 87 6 36 6 61 2
BEE ton/ha 22 2 96 12 5 72 137
¥EE ton/ha 88 58 55 44 60
WMESEE ton/ha 146 8 58 2 105 6 48 2 80 9
WEBE kg/m? 0 88 0 67 0 80 0 52 0 57
EDEHER cm 30 6 219 91 92
EoEHh cm 61 33 12 11
EOPHEE om? 142 9 53 4 76 76
¥OFHER g 0 65 0 31 0 036 0 041
BE/ER cm/g 219 8 172 3 2111 185 4
EmBEEK ha/ha 194 100 116 81

BRAREE & B ORM: &R . MESBPKEEIE | No. 65, 94~97. (1989)
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RAUBUSALEAE {# 7§}

v

B. balrous,

&, tunglapivulata,

Samhusa vuigaris {9« % v $4)  Relocanna bacsifeta LY ")

T RYPRF DA

F— & B MO T IR

B &

Materials and Methods

Twenty-five Bambusa,
vulgarts Schrad  (Lacal name : Bariala}
Bashmi, Baizya), Bambusa balcooa Roxbj,
(. n Barobans, Barua, Barak, Valku‘)i'
Bambusa longisptculata  Gamble ex Brandis’
(I.n  Taru, Talla), and Bambusa tuldd
(I.n  Mita. Mitinga, Makla) were collected,
from different localiies of Bangladesh and,
planted in the central Bambusetum of BFRI

Chittagong tn May, 1972 Similarly fifteen

offsets of

part-clumps (a group of 3 offsets jointed by
rhizome neck) of Melocanna baccifera
Roxb (In * Mul, Parya) were also
cotlected from the forests of Chittagong
Hill Tract and Sylhet during May,
1972 and planted sunultaneously in the
Bambusetum

The planting site was of small hills
with about 30% slope facing east. The soil
on the slope was sandy loam to clay
loam, well drained, acidic with pH around

annual rainfall 2500 mm-3000 mm Rain-
fall 1s high during the last part of May to
Aucust and dry months are from October
to March

Studies were carrnied out on 20
clumps i each of the four Bambusa
species whereas 10 clumps were taken for
M baccifera  Full giown (FG) culms
produced 1n all the clumps of these five
bamboo species were marked every year by
different coloured pawnts for recognizing
the age of both culm (year of emergence)
and clump. Measurements on the number
of FG culms produced per clump culm
diameter at breast height (DBH) and their
length, and annual increase of the girth
of each clump were measuied one year
after (1973) the plantatton Data were
recorded every year at the end of the
crowth period (December) and these obser-
\atlons continued for subsequent ten years

(rom 1973 to 1982) During the study

Botutda (4 RPI

55, overlaying a loose altuvial  parent period all the clumps of these five bamboo
materials The land was under the species were allowed to grow tn undisturbed
influence of tropical monsoon climate
having mean annual air temperature condition and no felling operations were
10-35°C, soil temperature 20-23°C and total practiced
- NEICETEIR R AAl

Table 1

Annual Jull grown (FG) clump production and gradual expansion of clump grth upto 10 years of clump*
age n five bamboo spectes of Bangladesh

Mean value + SE

Clump | B vulgans B. balcooa B. longispiculara B tulda | M baccifera
age '
(year) FG -Clump | FG Clump | FG Clump| FG Clump | FG Clump
culms girth clums girth culms girth culms ginth | culms girth
(Nos ) (cn) (Nos.) (cm) (Nos ) (cm) (Nos ) (cm) ' (Nos) (cm)
1 1.6 50.0 12 285 18 300 30 870 25 922
(1973) 02 45 02 20 0.4 52 05 132 05 205
2 28 1050 23 663 217 665 38 1530 56 1459
(1974) 03 100 09 135 06 13.0 04 16 6 17 232
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3 32 162 6 1.7 1020 41 140 2 82 2430 125 3010
(1975) 07 220 0.2 140 06 16 5 13 283 25 420
4 53 2734 27 1770 62 222.0 57 3070 164 3954
(1976) 12 355 04 226 05 24.7 0.9 365 42 533
5 52 3780 32 2320 70 286 4 38 4393 236 5293
(1977) 1.7 503 03 330 13 206 23 563 72 105 6
6 36 456 3 22 2500 67 3720 45 4640 253 624 3
(1978) 038 62 1 04 294 1.3 282 10 510 46 1152
7 3.2 508 3 24 3125 50 4300 49 520 | 266 8054
(1979) 0.6 64 4 05 325 10 350 12 420 37 146 |
8 32 555.0 18 320.5 66 507.6 37 5272 251 980 6
(1980) 0.6 758 05 240 14 66 6 03 616 62 170 5
9 26 6030 22 376 0 58 648 3 438 5710 3 1268 0
(1981) 06 58.0 05 37 10 109 6 18 57.6 8.0 2470
10 2.8 7050 22 414 2 57 6900 27 586.7 35.7 14323
(1982) 0.7 114.5 0.5 583 1.6 1323 04 207.8 13.3 2810

Clump raised through offset planting in 1972 left undisturbed upto 1983.

Note

187

141

8-{

64

CLUMP GIRTH (m)

2 1

: The second row of each year are

+ SE.

Fig. 1

A = BAMBUSA VULGARIS
B8=8.BALCOOA
C=B-LONGISPICULATA
D=B-TULDA
£+ MELOCANNA BACCIFERA

T -r

l 2 3

1973

5 6
CLUMP AGE

8 9 10
{(YEAR) 1982

Rate and pattern of clump expansion at different age in the five bamboo species
of Bangladesh
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Fig. 2

A =BAMBUSA VULGARIS

—

B8 =8 BALCOOA
26 - C=8 LONGISPICULATA
D=8 TULDA
E=MELOCANNA BACCIFERA
22 1 8
A
)
18 E
- C+
£ 0%
= 14] £
s | 3
i ———
'OW __ o -
x AE =S
=J s d ©
o / wx
61 , chi® Lo
' HEE
o - =D 3| &%
2 ~ E 2sd
o
3&

| 2 3 4 S 6 7 8 9 o
1973 CLUMP AGE (YEAR) 1982
Growth rate of full grown culm produced at different age 11 the five bamboo
spectes of Bangladesh.

i g8

Banik, Ratan Lal (1988). Investigation on the Culm Production and Clump
Expantion Behaviour of Five Bamboo Species of Bangladesh. Indian For,
114 . 576-583.
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B BAMBUSACEAE U# r#)  Bambusa blupeans { A1 =P F =), B. vulgaris
(S BUHF ZL . Dendrocatsnus gerritfianps {754 375, Gigantochioa levis

E

(A3 . Schizpstashyow ltima 7P/ X3

TRAHERY

T— 9RO MIRE

2) #MEHE

TLACLZEWL1981I46 A~12 A 6H»A
iz, 740/ K¥e 2 =425 BAOEMT
Theote, AL AoWrfa, Bambusa blumeana,
Bambusa Vulgans, Dendrocalamus merrillanus,
Gigantochloa lews, Schizostachyum lhima © 5 B8
Thdv, SLHTTHOMBERHISBERD<x Y
MR L 9 BERLA, SLEELTE, 1F4DE
W Bk E, 28k ol Tk LI B AV, X
L2 oM CRFE 2 Lic, FEHICIR
W LT, RF, RiR EFKELEEZL LN,

o, LECIOVBRLALZ rEYHEBED
Ricd 2hHicEHE LI, TO—2B 71 Y /X
Fo A=A ANKMBEERTH D, HEHHTE
=#1300m, TEHAMEELCHD, BLICEHW
MEMMAET LTS, FHBEMEL 1000 mm A4
ETel, MAB~4d BIEME s, EFonhb
LEMEL, MTARLETh, MPOEFTITILHE
LTwa, ZZd, B blumeana, S lima, G levs

Mk REICBTSR, B, AL

DIMEY 1982 F 4 AL, BEEREKEBRR
Woite, WIERKC L BEY D 400 gr 322 @, fE
HEEL 60 A, 1800 gr oMLEANK (14 14
14) ¥5 L1, 198355 8, #MAHALBEAND
MELCLDPBOEBOMELTI ~ 7. LD—m7FT
B SBREDS 2 T HD, OO
BEVHREMHA TR S h, HEULICERIEXIER Y
1> T AT TR T B, S-RF T B 2000
mm B EFTE L 0 s, R ESR L, Mt
Btk L i LM, 6 H F LR
EETAY, BEBRBHCIZENRTr =7 b
HEHoNTEDH, TP, PLHCHWTH ~TH,
= JBEZOWMrEREIITWE, J I, ALK
AR X LKRICE O B LS, B blumeana,
B vulgans, S, luma G lews, D mernllanus, DI
WA 1982 F 8 AW iE#E, bEio&kre =2t
ER I W EREA»EMWETAE I L,

F£2 <%V VvEBRKCERLLINABEOLERRR

Kauayan tinik (Bambusa blumeana)

N D H Ws
&) | em) | (m).| kg

Wy W, Wr | Index

kg | kg | kg | wo |W/We

¥ ) 21 0 67 141
o OB ok 46 144 293 118
B e kk 83 226 3 67 57

0 64 0 39 221 100 3 02
290 188 | 10 50 475 305

Anos (Schizostachyum lima)

¥ [ 45 038 | 092
% B | 190 | 083 | 162 085
M B Hk| 418 106 | 219 290

033 0 64 182 100 132
115 218 6 23 342 133

Bolo (Gigantochloa levis)

o] E] 331 072 1 42
o Bk 85 1 56 2178 201
% e 90 2 16 370 4 50

138 119 4 58 100 169
301 253 | 10 04 219 178

W, RES W. HEER, W, ¥Z& W=W+W+W,
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K3 v AsHVCERLESHEOERKR

L Bambusa Bambusa Schizostachyum | Dendrocalamus| Gigantochloa
blumeana vulgans lima merrilannds lens
LEEY b Figks 59 46 90 71 21 2
N N 4—8 2--8 2—23 3-21 3—142
TEBUEE SR cm 163 162 112 138 074
mh—K 040—-46 0.8~-3.5 02-35 02-35 0212
FHH Em 184 1.79 117 158 076
Rph—TK 0 64—4 10 0 60~3 94 0 28—3 33 0 56-3 51 0 37—-1 30
N X D*H 28.8 21 6 13 2 21 4 88

WKM7y OB L EHARR . SR ZEE ., No. 65, 98~101. (1989)
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