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1. Slandard Timber :

2. Standard bole ;

3 Twice bark thickness -

4. Bark percantage of tolal
waluma :

5. Bark parcantage in volumea
al logs -

. Branch small wood ;

7.  Eiandard small wood :

8. Branch small wood volume

9. Etandard small waod
wolume

10, Commercial stem timber
in round :

11. Commerncial bole :

12, Sapwood percent in com-
mercial timbar :

13. Fuei

DEFINITIONS

Legs with a minimurny diameter of 20 cms. over bark at
thin end, volume baing laken exclusive of bark,

Length of the bole frem ground level uplo The point where
the average diameter over bark i5 20 cms,

Difterence batween the average diameter over and under
bark.

Percentage of dilerence of sectional areas over bark and
under bark dwvided by sechonal area over bark at hall
haight of a frees.

Percentage of difference of mid sechional area owver bark
and undar bark divided by seclional area over bark,

Branches upte & cms. dia. over bark,

Anything less than 20 ocms. mean diameter over bark
down {o a minimum mean diameter of 5 cms. over bark at
fhe end.

Valume of branch small wood.

Valuma ol small wood an the stapdard delinibons
calculated by Tull basal araa and incleding bark.

The valume without bark of a commarcial bole in a sound
Lraa.

The length of the bole which the contractor is actually
prepared 10 cormsert info sawn timbar,

Percentage of the fTollowing factor reduced frem one,

__5"1 + 25" + 5"3

S1+252+53
Where 5'1, 52 E'A bemng the seclional areas
corresponding Lo the diameters with sapwood at butt-end
seclion, mid section and thin end section and 51, 5°2

and 53 are the sectional areas corresponding to these
diamelers without sapwood at those places,

Factor

The total small weod and porfion of standard timber which
is unutilisable as timber,



FOREWORD

Saja | Terrminalia lomeéaniosa) has a wide range ol distribution in M_P and
is equally al home in the. Teak Forests, Sal Foresls and in the major portion
of the mixed miscallansous forests next only 10 Teak and Sal, it is about the
most important commercial timber and s sought after for a large variety of

PUTDOERS

The existing Voluma tables tor Saja compiled with data cblieciad on All
India bagig, afforded proportionately little representation to M.P. and therelore
had restrictive application in M_P. particularly for accurate scientific work.

The need for compilation of Velumea tables lor Saja which will have
particular applicability for M.P. s apparent.

This publication will, it is hoped, fullil this long standing need.

Effort made by the Stale Forest Research Institute, Jabalpur in compilimg
the basic data lfr-::lm a wide range of distribition, its scientific processing,
analysis, nterpretation, and fabulation in readily usable form, deserves
special mention. The publication is commended for use nat only by the
forests and fora@st contractors in Madhya Pradesh, but also for thair
countarparts working in similar forests in the ad|oining States. it is hoped this
publication will prove very useful,

MN.K. SHARMA,
Dy Chief Consarvator of Forasis
Madhya Pradesh




PREFACE

Terminalia lomentosa |s one of the impartant timber species of
Madhya Pradesh. It occurs aimost all over lhe State in varying densily in
different types of forests. At the instance of the Advisory Commitiee on
lorest research for Madhya Pradesh, preparation of general volume
lables ol saja was included as one of the items in the Quinguinnial
programme of the mensuration branch, In pursuance of this, fleld data
collection was started as early as 1963 and continued Hll July, 1366
Since then, there have been changes in the stall engaged on this
cooparative work, It would nol be out of place lo mention abaul the
guidance and sarvices al thosa who were instrumantal in making a stari
for this work. Names of Sarvashri J.J. Dutta and M.S. Tomar desarve
special mention. Collection of field data and computation thereof, aftar
required underiaking strenuous touring of interiar lorests where working
condifions were not very pleasant and owvaer lime work on computation
and compilalion work 10 complete this work. For tha major amount of field
work and computation, Forest Rangers Shei G.P. Shukla and Shri D.K.
Bhatia, Dy. Rangers Shri Prem Prakash Hal and Shri D.5. Rathore
deserve special credit, without whose sincere efforts it would not have
beaan possible to complete this work.

Thanks are also due 1o Shrt N.K. Sharma, Chiel Conservator of
Forests for going thraugh the manuscript and for writting a loreword

B. NATH
JABALPUR RAJENDRA PAL SINGH
Dated 20th September 1986 M.L. KHARCHE



Volume Tables {General Standard and Commercial)
of Terminalia Tomentosa for Madhya Pradesh

INTRODUCTION

Terminalia lomenfasa is ang of the
economically mast important timbar spacies
of Madhya Pradesh. Aftar Teak and Sal, il is
perhaps the mos! saughl far timbar spacies.

Termunalia fomenfasa occurs in Teak,
Sal and Mixed Forests almost all over the
Stale but is scamly and if, at all, altains
hardly pole size or is almaost absent in narth
and north western part of the State,

The presant volume tables have been
prepared for estimation of ouiturn from
trees of differant sizes on a rational basis
for ready use in the field, For Madhya
Pradesh there was no such set of volume
tables avallable. In all India wolume tabies
for T. tomentosa by Griffith, Sant Ram &
Jagdamba Prasad, Madhya Pradesh was
reprasented by only 15 trees that oo
restrictad to Bilaspur. Basides, the vanous
volume figures in all India tables hardly
represent tha growth pattern of saja in
Madhya Pradesh, hence tha work of
compiling these tables exclusively for
Madhya Pradesh was underiaken.

As far as possible, the whole range of
the distribution of T. lomentosa In Madhya
Pradesh was covered, while collecting the
field data for tha volume lables, In all 601
trees were measured for this purpose. A
statement of the distribution of the frees by
diameter and height classes in different
forest divisions is given in Table 1.

The collection ol the requisite dala
required the filling up of FERA.L form 2B
(sample piot lorm T) for standard limber and
ol EALL lorm 132 lor commercial timber,
Eighty frees were scaled standing for
VAMDUS mMeasuremenis with the help of
relaskope, The corresponding under bark

measumemeants wera corralated with the
avallable data on bark siatistics trom the
remaining 521 ftrees of which the
measuremenis wera faken afler felling the
traas.

Relaskopa is a handsized oplical
instrumeant weighing only 14 ounzes and
has a wide application in the field, With a
little practice the following Measurgmenis
can be made by ong man ;-

{1)  Measuring diameters on  slanding
freas at any height

{2)  Measuring total heighi,

{3) Degras and parcen! scales lor hixing
any haight poinl or measuring any

widih,

{4) Basal area per acre by Bitterlich
method.

15y Topographic scale belwsan + 180°
and 120

The slandard procadure as laid down In
Silvicultural Code Vol, 1, Chapiar |l has
been lollowed. Standard definitions followead
in preparing thesse volume lables ara given
far refernce in the beginning.

The present bulletin gives following set
of tabies -

A, Standard Volume and Allied
Tables :

1. Standard stem timber in round. Solid

{r ) Volume under bark

fa} by diamater and haight class-
tabie Il,

by by girth and height class-
table 111,

Length of standard bole ;

tal by chamatar and haight class-
labile 1Y

bl by oirth and  height class-
lahlie \f

ha



3 Twice bark thickness at breasi height
and bark percentage of total volume ;
fal by diameter

& } Tabla Wi

(b by girth class

4.  [a) Twice bark ihickness and

percentage in volume of logs

measured over bark in round by

dinmeter class-table VI,

(by Twice bark thickness deduction
to gel girth of fogs under bark
and bark percentage in volume
of logs measured O.B. in the
round-takle VI,

a Branch wood and smail wood |
(@] by diameter and height class-

tabde X

(b} by gifth and heighl class-
tabie X.

B. Commercial Voelume and Allied

Tables :

B Absiract ol commercial
meaeasuramants of trees by diameter
and height ciass-table X1,

T. Commiercial  stem Limbar an round,
Soii (moecp waluma under bark,

(a} by diameler and heighl class-
tabde XII.

] b girth and height clagss-table
X,

8. Langth of commercial hole |
{al diameler height class-1able X1V
(b1 girth and height class-table XV,
9.  Thin end diameter owver bark of
commercial bole !
{a) by diameter class-table XVI.
(b by girth class-table XVIL
10,  Sapwood percentage in commercial

timber ;

(4) by diameter and height class-
taltde X\

(B} by girth and height class-table
KIX.

C. Total Estimated Volume :
" Total estimated volume (Commersial
fimber and Fual)
{a) by diametar and height clase-
lable XX
{b}) by girth and height class-table
x|

Tha lallowing metns systam has baan
foflowed lor diameter glirth, Feight and
volUme measUremesnts |

Dlameter class inlerval-10 cms.

Height class interval-3 cms

Girth class interval-30 cms

Wolume measuramenizs given n fables
are in cubic decimetres,

A-VOLUME TABLES FOR STANDARD TIMBER

The computations for the lables were
done on the standard method given in the
statisfical code. The rasulls are green in
table Il ta X and the linal curve Mo.1.

To ascertain if thesa tables could
directiy ba applied o any localised forest
arga, about five trees representative of
[ypical height and development with no
unusual defects in o each diametar-height
ciass should be measured. The tables are
directly applicabie, if the average deviation
of actual ftreg volumes from  the

corresponding volumes on final curve is of
thie same order as that of the basic data of
thiese lables and tha aggragate diflarenceas
doas nol excead |

2 X average deviation

Mool trees measured

Avarage deviation ol basic data, on
which thase dala in lable || & X1l are based
from the corresponding values on graph 1
& 2 has bean calculaled as 17.1 and 18.0
percant
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TABLE No.ll

TERMINALIA TOMENTOSA
Standard stem timber in the round, Solid {x r) volume under bark

Diameter Mo. of
class d.b.h, ! i trees
aver bark Height classin Matres analysed

g-12 12-15 15-1B 18-21 21-24  24-27 27-30 30-33 3336

Wolume Inedm

2130 140 140 160 210 290 138
3140 .. (2a0) 340 410 510 630 P70 230 i .. 187
41-50 . 620 780 810 1080 1260 14E0 1680 {1910) 169
£1-60 o i (0] 1180 1410 1640 1880 2130 2380 (2644) =t
&1-T0 i {1370} 1700 2010 2320 FEIN 2930 2230 {3510) 28
71-80 : i . {2700} 3220 3500 J860 4210 (4530) i
B1-90 . . . 4020 4490 4960 5320 (5700) 3
Total 35 72 138 130 104 70 a0 ] 1 Bot

NOTE 1- Figuras in brackets are based on few frees or on extra-polation of curves,

NOTE 2- The awverage difference between aclual volumes and these based an tha
curves lor aclual average diameters and heighl is 1.117 percent and tha
aggregale difference is 1.12 parcent.

MNOTE 3- The standard lmber includes the standard timber LB, obtained from branches
algn,



TABLE No.lli

TERMINALIA TOMENTOSA
Standard stem fimber in round. Solid (& r} volume under back dfg = 0.3748

Girth class Me. ol

OB at 1.37 m treas

incms. Hight class in Meters analysed
=12 12-15 15-18 1B-21 21-24 24-27  2ZT-30 30-33 3356 g

-t 130 130 130 180

B1-120 ; (270 310 ar 2 570 g

121-150 . G540 GHD B0 980 11E0 1340 1550 [1780)

151-180 .. .. . 1o 1280 1490 1720 1950 21900 (2440

181-210 . 1640 1820 2110 2a00 JERD 2060 (3240)

211-pa0 L. i o 2080 24600 2830 3180 3530 3850 (4170)

241-270 ) a160 : AEED A0S0 4500 488G [(5230)

271-300 (4580) (5100 SEAO (G020) (G410

Ma.of frees 34 is 138 130 104 i 40 ] ] Gkt

NOTE 1- Figures in brackets are based on either lew trees ar on exlra-pelation of curves.

NOTE 2- The standard timber includes the standard timber LB obtained fram the
hramches also

10



TABLE No.IV
TERMINALIA TOMENTOSA

Length of Standard Bole
Diamelar Mo, of
classd.b.h, tress
over bark Height class.in Melres analysed
9=12 1215 1518 18-21 21-24 24-27  27-30 30-33 33-36
Length in metres
21-30 . 3.00 5.00 .o Bk 138
31-40 i4.00) 5.00 BO0 1000 12.00  14.00 187
& 1-50 {800 5.00 11.00  13.00 15,00 5.0 20000 200 169
51-60 1G.00 i2.00 13.00 15:430 .00 21.00 2100 69
G1-Fl {11.00) 1300 13.00 16.00 tB.00 21.00 2100 29
71-B0 o400 13.0:0 1ra0 2000 22.00 22400 -]
g1-80 13.00 1700 2100 2300 23400 a
Total 35 Fir 4 138 130 104 o 40 _-9 a4 601

MOTE - Figuras in bracket are based on few Irees, or on exirapoiation of curves

1"



TABLE No.V

TERMINALIA TOMENTOSA
Length of Standard Bole

Girth Height class in Melres
class al 1.7 m
over bark

9-12 12-15 1518 1821 2124 24-27 27-30 30-31 33-38

Length in metres

61-90 3.00 5.00 G.00 8.00

81-120 I [ 4.00] 6.0 T 9.0 12.00 1Dl

121150 ., {800} 800 1108 13.00 1500 1500 2000 {2000
161-180 T 200 12.00 13.00 16500 18.00 2900 (21.00)
181-210 i (10,00) 13.00 13,00 TE.0 1E.00  21.00 (2200
211.240) ' ' 14.00 13.00 1600 1900 2200 ‘2200
241-270 _ {15.00] 13.00 1700 21.00 2200 [(22.00)
271,300 | & . . (1400 (18.00) {22.00) |23.00) (23.00)

NOTE - Figures in brackeal are based on few trees or on exira-polation of curves.

12



TABLE No.VI
TERMINALIA TOMENTOSA

Twice bark thickness at b.h. and bark percentage of total volume

Diameter Twice bark Bark per- Girth class Twice bark Bark per-
{b.h.) thickness centage of b.h. over thickness centage of
owver bark at b.h. total volume bark at b.h, total volume
Cms. Cms.
21-30 ., 3.9 LY G61-80 3.8 29
J1-40 4.5 28 21-120 4.4 =8
41-50 52 27 120-150 5.0 27
51-60 5.0 <6 151-180 ., 5.6 26
B1-7O ., GG 23 181-210 ., 6.2 23
F1-80 . T2 24 211-240 . T.0 25
81-80 : 7.9 24 241-270 . 1.8 24
271-300 .. a2 23

13



TABLE No.VII

TERMINALIA TOMENTOSA

Twice bark thickness and bark percentage in volume of
logs measured over bark in round

Mid diameter of iogs Twice bark Bark MNo.of logs
{over bark) Cms. thickness Cms. percentage analysed

21-30 o a7 25 204

31-40) I 4.3 23 192

41-50 : 4.8 21 73

1-60 5.3 18 27

61-70 Er 3.8 L1+ 4

T1-80 i 6.3 14 a

81-90 - 6.9 (12}
Total 508

HOTE - Figures in bracket are based on extrapolation of curves

14



TABLE No. VIl

TERMINALIA TOMENTOSA

Twice bark thickness, deduction fo get girth of logs under bark and bark
percentage in volume of logs measured over bark in round

Mid girth Twice bark Deduction from girth ever bark Brak
ol log thickness to girth under bark. Twice bark percentage
aver bark thickness divided by 0.3148, the

girth diamefer converslon lactor

Cms, Cms.

61-90 3.6 11.4 25
B1-120 ., 4.2 133 243
121-154 i 4.7 14.2 21
1451-1840 . 51 16.2 19
181-210° . 5.6 17.8 14
211-240 ., 6.1 19.4 18
241-270 .6 21.0 15
27 1-300 : 7.1 22.8 12

15



TABLE No.IX
TERMINALIA TOMENTOSA

Smalfl wood and branch wood

Diameter class Helght class in Meires
(B.H.)
over bark
g-12 12-15 i16-18 18-21 21-24 24-27 2730 3033  33-38

Volume in cubic decimetres

21.30 = 120 140 200 280G

31-40 = B 200 240 280 S20 360

41-50 ] <l 220 240 280 G20 360 400 400 40
E1-60 3 = £ 240 2ixl 00 340 B0 J80 380
E1-70 = s ! 240 240 300 A0 380 3840 380
T1-80 - - = 240 a0 a0 380 384 B0
B1-90 i’ u ; £ 280 320 3810 360 G0

16
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TABLE No.X
TERMINALIA TOMENTOSA

Small weood and branch wood

Girth __Height ¢lass in Metres
class (b.h.)
aver bark
g-12 1215 15-18 18-21 21-24 24-27  27-30 30-33 33-16
Volume in gubkes decimelres
G1-50 | 20 1440 200 260
a1-120 B 200 240 280 a2q A0
121-150 220 240 ?!.!:'EI 320 GG 400 40 400
151-180 240 2&0 ang M 280 ann B0
181-210 240 240 a0o J20 380 a8o 380
211-240 240 240 anc a0 3B0 380 ann
241-270 240 ZED az0 380 360 aan
271-200 i8] a0 36D ZGED agn

17



B. - VOLUME TABLE FOR
COMMERCIAL TIMBERS

Thkz general wolume tfables for
commercial timber are basad an 601 single
tree medasuraments. Table X gives an
abstract aboul the distribution of thesa
measuremenls. The results ara given In
Table Xl 1o X1X based on the final graph.

The commercial cutturn from a ree
depended on many factors one of which

and algo the moast impartant is the market
requiremaent. Genarally logs of 3 meter
mnagth  are  oxtracted and as such
commercial tables have bean prepared
taking this length into consideration, Tables
XIW and XVl which deal with length of
cammercial bole and thick and thinsnd
diamaler ol cammarcial bole for different
diameter clase Irees, respeclively give
rough aa about the extent of commercial
cutturn fram traes ol dilferent sizes.

TABLE No.XI
TERMINALIA TOMENTOSA

Abstract of Commerclal measurements of (rees by diameter and hefight classes

Diamaler Mo, af
elagsses d. b h. Height classesin Metres iroes
aver bark messured
a-12 12-15 15-18 18- 21-24 24-27  ¥7-30 30-33  33-36
2130 : an a0 45 13 x 138
.'3.-1 =g . ] 20 3 a6 24 B - 1 . 1&7
4 1-E0 ! z i2 49 53 33 17 2 168
51-60 . q b 19 17 14 2 ¢ 1]
| 61-70 . . . 2 7 B T & 29
| T1-80 i 3 1 I 7
B1-50 1 1 1 3
Tofal = a5 T2 138 130 104 0 44 9 3 &M




TABLE No.XlI
TERMINALIA TOMENTOSA

Commereial stem timber in round solid {x ) volume under bark

Diameter class at Mao.of
1.37 m. over bark Height classes in metres tree
measurad

9-12 12-15 15-18 18-21 21-24 24-27 27-30 30-33 33.16

21-30 . &0 130 190 270 ! . . . 138
At-40 . (130] 210 310 420 540 &0 G - i 187
41-50 .. . [320) 460 B10 TED 920 11DD 1270 (14600 168
51-80 .. ; 650 B50 1050 1250 1450 1680 [1870) 69
61-70 ., _ -~ (BBO) (1130} (13%0) 1630 18BBQ  21207(2350) 29
71-80 " . {1470) (1780} 2080 2380 2660 (2030) 7
81-90 & P i ; » (2240) (2600} (2950) (I2TT) (35900 3
Total a 35 72 138 130 104 70 40 ] 3 B0t

NOTE  1-Figures in bracket are based on tew (reas or on extrapolation of curves

NOTE  2-The average difterence betwaen actual valumes and these based an the curves
lor actual average diametere and height is 0.52 parcant and the agqregate diflerence is 0.51
percent



TABLE Mo, Xl

TERMINALIA TOMENTOSA

Commarcial stem limber in round solid (= ) velume under bark

Girth ¢lass Height classes in metres

{at 1.37 m,)

B.H. 8-12 12-15 15-18 18-21 21-24 24-27 27-30 30-33 33-36
£1-90 80 120 180 260

81-120 (120} 200 280 3L 510 630

121-150 . {300) 430 =i 70 70 1030 1200 (1390}
1591-180 . 600 TBD 970 1160 1360 1560 (1760}
181-210 B10 1050 1280 1510 1740 1SB0 {2210}
211-240 . 1050 1350 1640 1920 2200 2470 (2730)
241-270 (1700) (2050) (239Q) (2720) (3030) (3330)
27T1-300 | [2080) (2510) (28910) (3290) (3650) (3990]
HOTE - Figures in bracket are based on extrapolatation of curves.
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TABLE No.XIV

TERMINALIA TOMENTOSA
Length of Commarcial bole

Diameler class Total Na.
(at1.37m;) of trees
over bark Height classes in melras measured
9-12 12-15 15-18 18-21 21-24 24-27 27-30 30-33 33-36
Length in Meires

21-30 . 200 500 600 8.00 . . 3 . . 138
40 .. (2000 500 600 800 B00 1000 ay . 186
4150 . {5000 600 7.00 BO00 1000 1200 12.00(1200) 170
5160 .. 2 . 600 700 BO00 %00 11.00 11.00(11.00) 6
B1-70 .. . (600 700 B.00 B0D 1000 10.00(10.00) 29
T1-80 i . (7.00) BOO 800 900 900 (9.00) 3
B1-80 . (B.DO) (BO0) (8.0D) (B.00) (8.00)

Total . 35 72 138 128 103 ) 38 7 3 G494

MOTE1 - Figures in brackel are based on few trees or on extrapolation ol cufves,



TABLE No.XV

TERMINALIA TOMENTOSA
Length of Commercial bole

Girth class Height classes in metres

{at 1.37 m.})

B.H. over bark 9-12  12-15 15-18 18-21 21-24 2:!-2? 27-30 30-33 33-38
Length in Metres

B1-94 . 2.00 5.00 6.00 9.00

o1-120 . (2.00) 5.00 600 8.00 .00 10,00

121-120 oo A5 O0Y 6.00 - 7.00 B.OD 1000 1200 1400 {15.00)

151180 . i 6.00 700 A.00 1000l 11.00 1300 (14.00])

181-210 . . . (6.00) 6.00 R.O0  S.040 11.00 1200 (13.00)

211-240 . = i (600 800 500 10,00 11.00  (12.00)

241-27T0 . . 3 i s T.00 8.0 800 1000 (11.00)

271-300 z : i 3 (7.00) (B.00) (9.00) (9.00) (10.00)

MNOTE - Figures in bracket are based on few trees or onh axtrapclation,

23



TABLE No.XVI

TERMINALIA TOMENTOSA

Thin end diameter over bark of commercial bale

Diameter class (b.h.) Thin end Mo.of trees
0.B. of trees diameter Gms. measured
Cms.

(1) (2) {3)
21-30 20.1 1249
31-40 27.0 183
41-50 A2 7 170
51-60 40,6 T3]
G1-70 475 239
71-80 51.4 4
a1-20 {582

Tofal 583

NOTE -The reason for the steady increase in thin end diameter with the increase of breast
henght diameter is that corversian usually carresponds with the formation of real crown of

the trees.

TABLE Mo XVl

TERMINALIA TOMENTOSA
Thin end girth over bark of commercial bole

Girth class at Thin end grth
(1.37 m.} over bark Cms,

Cms.

61-90 B61.0
A1-120 82.0
121-150 1032.0
151-180 123.5
161-210 143.5
211-240 164.8
241.-2?0 185.7
271-300 2064
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C-TOTAL ESTIMATED VOLUME

Tatal estimated valumea of timber and fuel for difterent diameter and haight class hawe
baen given in table XX and XXl Tha lables have been prepared on the basis of nlcrmation
givan in tablas 1, 1, X, X, X & XL

TABLE Mo.XX
TERMINALIA TOMENTOSA
Total estimated volume (Timber and fusl)
Diametar
class at Height classes in metres
B.H.OB. 812 1215 1518 18-21 21-24 24-27 27-30 30-33 33-36

Volume In cuble decimelers
21-30 T a4 130 180 270
180 150 170 220
T+F 280 280 360 450

31-40 = g 130 210 210 420 540 B7Q
F 241 330 340 ara 410 283
T+F 37 540 650 790 850 1150
41-50 T d20 460 B0 TED 320 1100 1270 1460
F 520 &40 580 Eillﬂ a0 Ta0 Aa10 850
T+F 840 1000 1199 1400 1620 1860 2080 2310
h1-60 T B50 A50 1050 1250 14E5D0 1660 1870
F i 820 B0 a70 1060 1700 1150
T+F 1420 1670 1840 2220 2510 27e0 2020
G170 T BE0 1130 1380 1630 1880 2120 2350
F 10 1120 1230 1320 1430 1480 1540
T+F 1940 2250 2620 2950 3310 FE00 3850
T1-80 T 47E 1780 2080 23840 266D 2930
1480 1640 1740 1860 1930 1080
T+F 2850 3420 36820 4240 4550 4310
81-80 T 2240 2600 850 3210 3580
F 2060 &na 23040 2410 2470
T+F 4300 4814 Fisd 2GA GG
T = Timbear F = Fuel

a7



Total Estimated Volume {Timber and Fuel)

TABLE No.XXI
TERMINALIA TOMENTOSA

Girth class
at 1.37 m Height classes in metres
overbark g-12 12-15 15-18 18-21 21-24 24-27 27-30 30-33 33-36
61-90 Timber 80 120 180 260
Fusl 170 150 150 220
Total 250 270 330 480
81-120 Timber 120 200 290 330 510 B30
Fuel 230 310 320 350 380 450
Total 350 510 610 740 890 1080
121-150  Timber 300 430 570 710 B7D 1030 1200 1380
Fieel 470 480 530 590 540 710 750 78O
Total 770 020 1100 1300 1810 1740 1950 2180
151-180  Timber gO0  TBO 970 1160 1360 1560 1760
Fuel 710 TEO BP0 300 a7 1we 1060
| Total 1310 1540 1780 2060 2330 2570 2820
181-210  Timber B10 1050 1280 1510 1740 1980 2210
Fuel 870 1010 1130 1210 1320 1380 1410
| Total 1780 2060 2410 2720 3060 3340 3620
211-240  Timber 1050 1350 1640 1920 2200 2470 2730
| Fuel 1270 1350 1430 1590 1710 1760 1820
Tatal 2320 2700 3130 3510 3910 4230 4550
| 241-270  Timber 1700 2080 2300 2720 3030 3330
Fual 1730 1890 2020 2160 2210 2260
Total 3430 3940 4410 4880 5280 5590
271-300  Timber 2090 2510 2910 3290 3650 3900
Fuel 2200 2390 2 2550 2650 2730 27D
Total 4280 4000 5460 5940 6380 6770
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{1}
(2

(3}

(a)
(4}

(5)

(7)
(@)

COMPUTATIONAL METHODS
{a) The Individual Tree Volumes
Sectional area corresponding 1o the average mid-diameter of each section |s

calculated o 4 decimal places.

Volume ol each section has been calculated by multiplying sectional area by
lengih of seclion carrect {0 twe decimal places.

Timber or small wood volumes has been obtained by totalling the valume of the
sections measured,

{b) Grouping, Averaging and Tabulating

By height and diameter classes.

The following diameter and height class infervals have been adopted to form
Qrouping units

Diameter class Height class
21-30 Cms, . 5-12 Metras
31-40 Cms. . 12-15 Meiras
41-50 Cms. - 15-18 Metras
51-60 Gms. - 18-21 Malras
61-70 Cms. i 21-24 Matres
71-80 Cmis. and T 24-27 Malres
B1-90 Cms. T 27-30 Metres

50-33 Metras  and
33-36 Metras

All the availabie data was collected by the above mentionad hailght and diamater
classas on the standardised Form Mo.d.

For sach diameter height group, the folowing diameler height averages ware
computed ;-

(i) Dbk

(i} Total height,

(iiiy Length of the bole (Standard or commercial).

(iv) Timber valurma (Standard or commercial)

(¥} Small wood volume,

{wl) Form factors.

{vii) Miscellaneous data swch as thin end diamatar,

For egach haight group (class) average height was calculated

With these diameter height averages. fogether with the number of trees on which
they are based "fable of basic averages” by diameler and height classes was
preparad. -



Curves and Tables

On thia basic averages tables are based on various regression equations which were
derived after fitting in vanous curves, The various tables are based on these regression
equations. A few tables are based simply on the basic averages

Tha detalls aboul various tables ara Qiven balow -

Far tables Il and Xl regression methad of computation has been followed. For standard
stem timber volume and commercial volume, regreéssion equation wera fitted to the basic
data. The relation betwean basal area of frees and the corresponding woalumes in different
height classes for the whole range of diameter was found o give linaar trend.

¥ =@+ b K
VWhera Y = the wolume al the trae
E | = COnEtant
b = coalficient
X = the basal area of the tree

Various regression constants and coetlicients for different heighi classes are listed balow -

Height class in Standard timber volume Commercial volume
metres FRegression  Regression Regression Regression
coefficient conslant constant coefficient
g-12 - T1.0555 + 32185 + 41 6017 + 5.5851
12-15 - 94 5840 + 40 441 + 321446 + 22.0237
15-158 = 354310 + 51.161 + 71,5880 + 26.9240
18-21 - 65.2220 « B2 522 + 147 2485 + 30,8112
21-24 = 47.4140 + §9.333 + 125.5251 + 35,7669
24-27 + 1783160 + 71.381 + 319.9756 + 35 38BE0
27-30 - B5.7220 + 92 845 + 5164476 + 40, 3008
30-33 - B.3T00 + 99.355 + 2708154 + 57.09031
A3-36 + 533 3430 + B4.800 + T1R.T216 + 49 BB

3



Further for harmonization of curve a second degree it was done for all the above coelhicient
and constanis agamst height,

The equations are as under :

N e - 196728 + 0.5615752 h - D.000688313 R
Regression coelliciant for standard imber,

2 y = + 493.2347 - 6.8350h + 00193 h°
Reagression constant for standard limber

3 0y = - 20,6993 + 0.32854h - 0.0003412 B
Regression coafficient for commercial imbar,

4. Y. = + 133.5973 - 1.9946083h + 0.0099695 ¥
Aeqgression conslant lor commercial timber.

The final values of constant and coefficient so ablained are as under @

Height class in Standard timber Commercial timber
metres Regression  Regression Regression Regression
constant coefficient constant coefficient
g-12 % - 11 6578 + 317617 + 34.0771 + 101339
1215 i - T7. 7478 + 43 6905 + 46.0193 + 17.5334
15-18 4 - 109.09748 LT B hife + 750065 + 24 388
18-21 - - 105. 7078 + 63.8550 + 1237380 + 30,4901
21-24 i - B7.5778 + 720587 + 1895163 + 36.0471
24-27 + 52922 4 791000 + 2732389 # {1, 88907
2730 + 1129022 + B4, B35 + 374 0065 + 45,3168
30-33 L 2552522 4+ BO.4404  +4045193 + 49.0334
33-36 - + 432 3422 ¢ 92,7616 + 6320771 4+ B2.13349




Table IV & XIV - For each height class diameters length of standard boles and commercial
bole relalionship was found (o be lingar, The vartous constanis and coafficient ara as listed

bk -
Height class Standard bole Commercial bale
a b a b
9-12 . - 1.158 + 0,158 + 1317 + 0.035
12-15 + 0817 + 0167 + 4.782 + 0003
15-18 + 00 + 0,101 .+ B.780 - 17
18-21 + 5.390 + L1189 + 10,704 - 0078
21-24 + 11,750 + 0.019 + 9,180 - 022
2427 + 11.604 + DLOEE + 10.850 - 00249
27-30 + 7360 + (L1166 + 14,9486 - L0700
31-33 + 17,950 + D054 ¢ 189,410 - 017
33-36 i + 40,740 + 0.455 + 25500 - 0.238
Table VI - Diameter/Twice bark thickness and Diamelerbark percentage of tolal
wnlume relationship was found to be linear. The varicus constants and
coaflicients are as listed below
a b a b
+ 1.100 0.0335 + 24200 - 0080
Table Wil - DiameterTwice bark thickness and Diesmelerbark percentage in
volume of legs O.B. relationahips were found to be linear. The various
constants and coefficients are as listed below :
& [+ a b
- 2.438 + 0,848 - 212 + 3111
Table IX - Simple average of the basic dala from the basis of the resulls In this
tables,
Table XVI - DiameterThin end diameter of commercial bale relationship was

found to be linear. The vanous cofstants and coellicients are as hsted
el
a b
+ 2920 + 0.685

Table XVII -Sapwocd percentage in commercial timber are based on the simple

averages from the basic data.



APPLICABILITY OF TABLES

To determine the applicability of these tables 1o a given localily or coupe, the prozedure
generally given under the haad on standard volume tables should be followed.

An example is given below for ready reference in carrying out this check,

Example - Measuremenis of 13 trees of Terminalla Tormenfosa were made for standard
and commercial timber in South Bastar Forest Division. It is required to test whether the
present tables are applicable,

Standard slem Commercial timber

S.Noe. D.B.H. Total timber volume in Cdm. volume in Cdm.
of I height

tree Cms. Actual From Difference Actual From Difference

volume curve volume  curve

(n (2) (3) (4) (5) (6) {7} (8) (9)
1. 240 10.5 a0 132 42 80 80

2. 28.5 14.0 240 201 39 140 158 32
3. 21.8 12.5 &0 B5 25 G0 111 51
4. 348 14.8 250 314 24 130 203 ]
5. 316 14.7 260 265 5 170 184 14
& 34.3 145 330 26 4 320 208 112
7. 33.7 13.5 330 312 18 290 202 88
8. 2.0 17.5 1330 1046 204 7o a2 178
a. 38,3 22.5 G600 763 163 480 605 125
10, 50.1 255 1490 1565 Fi) 10340 1081 51
1. 583 26.5 2030 2180 160 1410 1405 5
‘IE.‘- L2.2 255 1330 1608 368 a0 1150 400
13 &7 .2 28.5 25490 3124 674 1760 1982 222
Total o = 108740 12021 1881 7440 TaE 1351




{A) Standard Stem Timber
Volume

10970-12021 X 100

Aggregaie difference = -
12021
= B.74 puncant
1881 X 100

12021
= 156 parcanl

Average deviation

Average deviation of the basic data

= 17.1 percani

2 ¥ Average daviation - 2171
Jn N

= 4.5 parcent

The average deviation of the tree volume
from corresponding values on the curnve is
15.6 percent which i3 less than and of the
same aorder as that of the {ables, and basic

gata, The aggregale difierence s  less
than the guanity eXAD
y
Hence tha standard sStem  imber

volume tables are directly applicable to the
lacality.

LR ]

(B) Commercial Timber Volume

T440-FBET X 100

Aggragate differsnce =
7961
= 6.54 parcent
. 1351 X100
Avesage deviation - ——
TaE1
= 17 percent
Avarage deviation of fha hasic dala
= 18 parcanl
2 X Average deviation 2 =18
,'r'ﬁ ﬁ‘ln-.—g
= 10 parcan
The awverage  daviation ol the
commerceal e wizlumes from

cresponding values on the curve is 17
percent. Which is of the same order as that
of the table and basic data. The aggregate
difference is less than the quanlity

2xAD

Vv n
Hence the commercial wvolume tables
are directly applicable to the locahty.
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