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PREFACE

Boswallla Serrata Roxb_, locally known as Salai occurs frequently in Dry Deciduous
Forests and is quite often greganous on dry ridges and hill slopes. It is found aimost all over
Madhya Pradesh in varying proporhois.

It had little economic importance in the past and how it is finding ever increasing use
mainly in paper pulp and packing cases industry. Paper Mills mix it up with leng fibred pulp
for manufacture of paper (mainly far news print). It was, falt necessary te compile volume
table for this species, The Advisory board for forest research tor State Forest Research
Institute, Madhya Pradesh, Jabalpur, during its maating in 1968 résolved that compilation of
volume {able for Salai should be taken at hand by the Mensuration Branch immediately. To
start with Mimar Tract was given preference over other Salai bearing regions for collection of
data as the Mational News Print and Paper Mills Nepanagar is supplied the required guota of
Salai wood from this tract.

So far there was no volume table for Salai for Madhya Pradesh sxcept one prepared by
5 K. Seth and S.M. Dabral {(1960), These fables, however, were based mainly on the
collected from Palaman Division Bihar and Rajpipla Division, Saurastiea and only 35 trees
from Shivpuri & Gwalior Divisions represented the northern part of Madhya Fradesh in thess
tables. These 35 wrees constituted as litte as 90% of the tofal data. An attempt has been
mada 10 cover the South-Western portion of Madhya Pradesh locally known as the Mimar
tract and standard volume tables have been compiled which forms Part | of this bulleting
These lables can be directly applied to Nimar {raci Commarcial volume tables were not
prepared as the imits 1o utilise Salai commercially (mainky for pulp)] coincide Wwith that o tha
standard ones, As and when sufficient dala gets collected from other parts of Madhya
Pradesh far the species general tables can be compiled for the whala Stale also utilizing this
data,

Fram different divisions of Nimar Tract namaly the forest division of East Khargone, West
Khargona, Nornh Khandwa, South Khandwa and also Harda Division (though this does nol
fall in geocgraphical limits of Mimar tracl) 366 representative trees in all covering different
height and diameter classes have been selected cul, measured and necessary data
collected in prescribed F.P1 forms. Computation of basic data and counter checking was
complated by Forest Ranger C.M. Vyas, Forest Ranger, A.J. Sharma, Forsst Ranger S.K,
Megi, Dy. Ranger H.D.A. Singh, Dy. Ranger J.L. Maravi and Dy. Ranger O.F Pathak during
the raing of 1969 under the direct supervision of Shri &.5. Rawal, Mensuration Cfficer, Their
assistance is gratefully acknowledged,

The method adopted for compilation of these tables is convertional which is dalailed in
Silvicultural Research Coda Vol lll (Tha tree and crop Measurement Manual) by A L. Griffith
and Jagdamba Prasad (1949 Edition). Other advanced techniquas of compilation have been
avelvad viz. Valume basal area line mathod (studying regression of volume on basal area)
for compifation of volume tables evolved by Humaonel F.C. (Brtish Forest Commission
Bullatin Mo, 24, 1955}, This has been successiully appiied for broad leaved species in India
with appropriate changes. If facilities of electronic computor are available, tha compilation
work of Volume Tables becomes very easy and sccurate at lhe same time, Several
equations with different combinations of variablas can be lasted and the ane which gives the



smallest sum of squares (unexplained by regression) can be selected, The conventional
method has, however, been favoured as the Advisory Board in ils meeting in 196% suggested
that corventional mathed be applied 1o compile the wvolume tables and the same be
explained lucidly so that aven the non gazetted staff may understand the procedurs and
adopl it far compitation of walume tables for various species of economic imporance at
divisiaral keval which is their immeadiate need.

Part |l of the bulletin, accordingly, pedaind#~o a simple (conventional) procedure
explaining as 1o how volume lables can be compiled at divisional level and sasily understood
even by an officer of the rank of a Forest Rangar, The procedure s more or lesa the same as
detailed in the Silviculural Research Code Vollll with slight changes such as change of
units into corresponding units of metns system and further elucidation of some of the steps.
This was all the more nessiciatated because there were reporis from varicus quarters that

{he research code was not available ewary %Era and was oul of print..

It is hoped that the bulletin shall find immense use for the purpose Tor which is mean
among the lorest officers in the State. Any healthy critison or suggeslions [0 IMprove upon
any parl of tha bulletin would be welcomed gratefully.

OJabalpur Drirector
State Forest Hesearch Instilute

Jabalpur, M.P.
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DEFINITIONS

Standard Timber

exciusive
Standard bole
Twice bark thickness

Bark percentage of tofal valume

Bark percentage in volume of logs

Branch small wood

Standard small wood
over
diameter of 5

Branch small waaod volume
Standard small wood wolume
Commarcial stam tmbar in raund
Commarcial bola

Sapwaood percant in
cammarcial timber,

Fual-waad

Logs with @ minmimum diameter of 20 cms over
bark at thin-end, wolume being fakan
ot bark.
Langth of the bole from ground lavel upte the
point where the average diamater over bark is
20 ems.
Ditference between the average digmeter over
and under bark.
Percenlage of difference of sectional areas
ocwer bark and under bark devided by sectional
araa over bark ai halt height of a trea.
Percentage of difference.of mid sectional area
aver bark and under bark divided by sectional
area over bark.

Branches upto 5 cme dia over bark
Anylhing less tham 20 cms mean dameler

bark down to a minimum mean
cms over bark at the end.

Volume of branch small wood.

Volume of small wood on the standard
definitons calculation by Tull basal area_and
inctuding bark.

The velume withoul bark ol a commercial bole
in asound free,

The length of the bole which the conlractor is
actually prepared o convert into sawn timbaear,

Parcentage of the following factor reduce
from ong. '

Factar - 8§17 # 2527 + S35 + 25’2 + §5'3

where 5°'1, 3'2, 3°3 being the sectional areas
corresponding fo the diameter with Sap wood
at bultend section, and section and thin-end
seclion and 571, 5"2 and 5°3 are the sectional
argas corrasponding to these diametars
without sap wood al thase places,

The total srmall wood and portion of Standard
fimiber which is unubilsable as timber.



STANDARD VOLUME TABLES
FOR
BOSWELLIA SERRATA, ROXB.
(NIMAR TRACT, MADHYA PRADESH)

BY

i0.P, Saxena, A.S. Rawat & B.P. Sharma.

INTRODUCTION

Boswailifa Serrala Roxb. commonky
Frown as Salai or Saler is a moderale
gived to large deciduous, usually
gragarizus, trea with light spreading crown
and some whal drooping branches. It has
compound imparipinnate leaves 30-45 cms
long. Its bark is greenish grey to yellow or
reddish, fairly thick, smooth, exfoliating in
their paper flakes and resinons inside. The
frees ordmarily reach a height of 15 1o 18
metres and a girth of 120 cms to 150 cms
at b.h, in the tract covered by these volume
fables.

It is a common Iree species of dry
deciduous forests and usually gregarious
on dry, hot and barren hills. Tha dner
ridges of the Satpura hills are sometimes
exclusively covered with Salal. It js able o
thrive and to reach fair dimensions on the
pooresi and ghallowest soil where its
asgociates remain stunted. It is a strong
light demander and does rot sulfar from
isolation. A successful  technique o
regenerate 3alal yvet remains to be evolved,

Salai wood iz quite soft as compared to
othar hard wood species. It s whitish,
regsimous with a small brown heartwood,
Annual growth rings on the fresh stump are
nof conspicucus. Salai no more remains a
sacondary species and o has already
astablished its-prominence amongst the
other hardwoods in commercial or industrial
explgitation, In Mimar Tract of the Salai
wood 5 exploited in bulk for feeding the
Matiomal Mews Print and Paper Mills,
Mepanagar, Madhya Pradesh (established
in 18568). In other forest areas also (ke
Shahdol District, Madhya Pradesh where

Cirient Paper Mills, Amlai was established
in 18&4) 5Salzi is being eaploited for
rmanufacture of paper pulp. lts fibre length,
howevar, |5 comparativaly small and it is
mixed up with pamboo (approximataly in
the ratio of 1:9) for manufaciure of paper
pulp. It alsc Weaves a yeliow colouring
matier 1o the pulp. Therelore it is used in
vary litthe proporicns for manufacture of a
Detter quahty paper pulp, It can, howavers,
be safely said that with the exjansion of
paper pulp industry demand of Salal wood
shall be ever increasing and in due course
of ime almost all the Salal forests of the
State  shall come uwnder econamic
exploitation. Besides this Zalai wood is
exfensivaly wsed for manufaciure of
packing cases. In Match industry the wood
is utilized for making splints, 11 is tapped for
gum and olecresin for manuoiacture of
terpéntine amd rasin for prints  and
varnistras in the northam though it is of
lirmited aconamic valus

With the increasing use ol Salai wood
for watious purposes menlioned above
further  sfudies  of  its  Silviculural
requirements, methods of regeneration and
volume production etc, are required and
ellorts 1o solve these problems are afoot.

These volume tables which farm Part |
of this bulletin have been compiled
exclusively for Mimar Tract of the State as
this whola tract falls within economically
exploitable radius far exploitation of Salai
wood to feed the Naticonal Mews Print and
Paper WMills, Mepanagar. Nimar tract
comprises of four forest divisions viz, East
Khargone Dn., West Khargone Dn., North
Khandwa Dn., and Souwth Khandwa Dn.



Besides these four divisions data has also
been collected from Harda Forest Division
which lies adjacent to Mimar tract and is
worked lor Salai on the sama lines. As par
description of forests of Mimar fract by
Warking Plan Officers Salai is the next best
associate of teak | Tectona grandis) the first
being Saja [ Terminalia fomentosa) ocouring
in Southern tropical dry deciduous Dry Teak
forests [SASCIE of Champion and Saths
clagsification of forest  iypes), other
agsociates being Haldu [Ading cordifolig),
Dhacra [Anogeiscus labfolia), Lendia
{Lager stroemia parvflora), Shisham
[Dalbergia latifola)l, Bija [Plerocarpus
marsupium), Rohan [Sovamida fabrfuga),
Kalam (Niragwpa parvifolia), Mahua
{Madhuca [atifolig), Dhoban [Delbergia
pamniculais), Tendu [ hospyros
melanaxyion), Achar {(Buchania lanzan),
Tinsa {Dugema dalbergiordes), Kasai
| Brigalia retusa) and Bauhinia spp. In vary
dry teak foresis (type S5ACla) Salai
becomes the major essociate  and
proporticn of Saja falls off. In Southern
tropical dry mixed deciducus forests {54/
C3) whera soil [s Tound more shallow Salai
i& the predominent species, Other species
pcourring with Salal are Bija, Anjan, Saja,
Kully [ Sterculiiea wrens), Dhaora, Lendia,
Tendu, Bel [(degle marmalos), Khain
(Acacia calechw), Galgal and Dudhi
(Holorrhena  anlidysenfrica)  Under  dry,
shallow and stony scil conditions which
generally exisi in hill tops and higher
slopes salai occurs all along forming
gregaricus Salai forests [SB/E2). The site
quality in all these forest iypes generally
vary from M.EQIH 1o IV b, [(Height of
dominant mature from frees varying from
T fesl to below 40 feet).

In all 366 trees of Salai were selected,
cil, maasured and necessary data was
collected in meatne units, A statement of the
disinbution of trees by diameter and height
classes in differant forest divisions is given
in table, A, In all the Werking Plans
prapared for the fract Salai over lapping

Werking Circles in each forest division. For
thie purpose respective Divisional Foresi
Othicars ware confacted who directéd the
field stalf 1o such Salal areas. A list of
compartments from where data has beaen
collected in gach division is given in Table
B

The reguisite data has been collected
and recorded in F.R.I. Form 28 (Sample
plot form ¥ The conventional graphical
method as described in  Sivicultural
Research Code Yollll {The tree and crop
measuremeant  Manual) 1343  Edition,
Chapter il has been followed to compile
these volume tables. Standard defipitions

© followed in preparing these lables are given

for referance in the beginning. 5 cm
diameter classes and 3 metre height
classes have been adopted for grouping
the data. All the tables have been prepared
in metric  wnits. Though wvolume was
calculated in cubic metres upto  four
decimal places, volume (slandard timber
and small wood) has bean read lo tha
neargst 0,005 cu.melres  as  graphical
method was used to prepare the tables. For
standard small wood volume table of total
volume (Standard timber and standard
small wood) was prepared first and then
substracting  corresponding  figures  of
standard timber valume tables from figures
of total volume tables, small wood volume
tables have been prapared,

Foliowing set of tables have been
prepared ;-

Table | Total standard stem Timbar in
round

sohd (m ) wolumea under bark

{a) by diameter and height classes

(&) by girth and height classes

Table | € - Total wvolume {Timber &

Ermall wood) salid volume o in the round
by diameter classas.

Table | D - Tatal volume {(Timber &
small woad) Solid volume () in the round
by girth classes



Table Il - Total standard small wood
salid ar? volume over bark

|a) by diameter and height classes
(b} by girth and haeight classas

Table Il = Length of standard bimber
hole, twice bark thickness and bark
percantage by diameter classes only.

Aggregate check and height diameter
class checks for timber and small wood
volume have been appliad o the tables.
fhe average devialion and aggregale
differance percentage has been recorded In
the end of sach table.

These tables can be directly applied 1o

obtain volume estimates of Salai rees in
Mimar tract. For other araas belonging o
M.P.G. 11l te Vo, the tables should be used
with caution, The applicahility should be
tested as per procedure explangd on page
33 of this bulleting.

Part Il of the bulleting deals with the
convanlional  {graphical mathod  of
compilation of velume tables which is salf
pguplantory and any florest ranger can
understand the procedura. This may be
very helpful to the Divisional Forest
Dfficars to compile standard voluma tables
far their respective divisions for various
species of aconomic importance,



PART |
STANDARD VOLUME TABLES
FOR
BOSWELLIA SERRATA ROXB.
NIMAR TRACT, MADHYA PRADESH

Table | (a) Boswellia serrata

Tatal timber in the round saolid {x %) volumes under bark (From curve Mo

Haight class in Metres
Diam. 61-50 f1-120 121-150 151-180
claes
(k.h.)
0.B.in
C.M.

Volume in cubie metres
15.1-20.0 0020 G040 - -
2001-250 3.050 0. 1400 0.125 -
25.1-30.0 G3.075 2150 0190 f0.240]
30.1-35.0 (D100} 2.210 0265 0.330 ¢
35.1-40.0 - .280 0.360 0.435
40.1-45.0 - 0.400 {1.480 0.580
451-50.0 - 0525 1645 {3.785]
Mote : 1. Figures in brackeis are based on less number of trees or an Extrapotation of

CUMNES.
2, ©On application of aggregate check the dilersnce between the actual voluma o

trees measured and the [otal volume read off from the linal curves for aciual
average diameater and inteérpolated actual average heigh! has found 1o be + 1.4%
and the average difference 1o be 5.4%



Table | (b) Boswellia serrata

Total timber in the round salid (nr') valumes undar bark

ight el

Girth class 6.1-9.0 2.1-12.0 12.1-15.0 15.1-18.0
{b.h.) aver

bark in ems,

Volume in cubic matres

45 1-60.0 (0L020) (.04 -
60.1-90.0 0.055 0, 1010 0145 -
0. 1-120.0 0105 0220 O 280 0.345
120.1-135.0 - 0.350 0.47340 0.520
135.1-150.0 . 0.475 0.575 0.650

Mote : Figures in brackets are based on less number of frees or can extrapolation af
CUrves,

Table | (c)

Species © Bosweallia serrata
Total valume {Timber + small woed) Solid volume [ar) 0 the round

Diam . class _Height class in Metres
(bB.h.) 6.1-8.0 8.1-12.0 12.1-158.0 15.1-18.0
0.B.in ems.

10,1150 (0010 (0. 060)

15.1-20.0 0050 0.105

20.1-25.0 2.095 0165 0225

25.1-30.0 0.144 0.225 0280

d0.1-35.0 0.185) . 300 1370 Q445
35.1-40.0 - [ 3RS 1,475 0. 565
40.1-45.0 < [0.510) 0.615 0.725
45.1-50.0 . (0.a50) 0815 {0245}

Mote : Figuras in brackets ara based on less numher of trees or an axtrapolaton of curves.

]



Table | (d) Species : Boswellia serrata

Tatal wolume (Timbar + small waod) Sabd valurme (nef) 0 the round

Girth class Height class in Meires

in cms. 6-9 =12 12-15 15-18
Vol : bi |

20.1-45.0 {0.005) {0.015) .

45.1-80.0 0.065 0100

&0, 1-80.0 (1.135 01940 0.235

Go.1-120.0 (0240 0.334Q (1. 385 0.425

120.1-135.0 - 0475 0.565 0,660

135, 1-150.0 - 0.615 0755 [, HAG

Hote : Figures in brackets are based on less nomber of trees or on exlrapolaton of curves,

Table Il (a)

Tatal small wood volume solid {xr°) wolumes aovar bark

Diam.class Height clags in Metres
{b.h.) OB, 6.1-9.0 8.1-12.0 12.1-15.0 15.1-18.0
In ems.

Volume in cubic metres
10.1-15.0 {0.010) (0. 060) =
15.1-20.0 0.030 0,065
200.1-25.0 0.045 0065 0.100 .
25.1-30.0 0, DES 3075 0,100 -
30.1-35.0 (O.Cf5) 0,080 0105 0115
A5.1-40.0 - (0,095} 0.115 0.130
40.1-45.0 = {0.110] 0.135 0.145
45.1-50.0 - {0.125) 0.170 (0, 180)

Mote: 1. Figures in brackels are based on less number of trees or an exirapolation of
Curves.

2. On application of aggregate check the diference between the actual volumea of the
Airees measured and the tolal read off from the final curves for actual average
diameater and interpolated aclual average height was found 1o be £ 3.7% and
average difference o be 7.8%

10



Table No.ll (b)

Boswellia Serrata

Total valume (Small wood} solid volume 77 i the rownd

Girth class Height class in Metres

in cms. G.1=58.0 B1-12.0 12.1-15.0 15.1-18.0
Walump in cubic ¥

201-450 I:-I:I.'f]i]ﬁl I_I"J 15}

45 1-60.0 oo {0 (M5

G0.1-90.0 1.030 0,050 0.9

ap-120.0 - a410 0105 0,080

1200.1-135.0 - 0.125 0.135 0. 740

1351-150.0 - a.140 0180 {1,195

Note : Figuros in brackets are based an less number of ireas or on extrapolation of curves

Table No.lll

Boswellia serrata

Data of Twice bark thickness, bark percentage and length of standard timber bole

Diam.class Twice bark Bark por- Length of standard MNumber of
{b.h.} over thickness centage timber bole observation
bark in cms. in cms. in metars

10, 1-15.0 (2.2]) {40.5) . g
15.1-20.0 2.6 36.8 2.8 17
26.1-25.0 3.0 33.4 3.6 B0
25,1-30.0 35 304 4.2 73
30.9-35.0 3.8 28,0 4.7 AT
35,1-48.0 d.1 25.8 5.1 67

40 1-45.0 .4 24 2 5.4 27
45.1-50.0 4.5 23.2 0.6 21
50.1-55.0 4.6 22.4 5.7 B
55.1-60.0 (4.7} (22.0) . 1

Mote : Figures in brackal are based on less number of freas or extrapolation of curves.

11
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Table - B

Statement showing Range and Compartmentwise distribution of

Sample trees in varous foresi divisions.

S.No. Name of Forest Range Comptt No. No.of trees
Division collected

1] South Khandwa Azirgarh 165 43
Barhanpur 170 7

Mepanagar B0 25

MNepanagar - 48

Tatal 123

2, Marth Khandwa Emlnghnii 269 20
WK alibhit a77 10

E.Katibhit 478 10

Bolodi 410 &

Bolodi 38z 12

Aonlia 380 10

Chandgarh 487 10

Total i)

4. Harda Maogardha A5 14
Magardha 45 11

Rahatgaon 176 15

Rahatgaan 153 10

Makdai B

Tolal 54

4 East Khargone Badwaga R 20
Bisthon F.5.5atpura aqg

Total 50

- Wast Khargoms Warla F.5. Satpura 54
Tatal 54

G.Total 366

13



PART - Il

A SIMPLE PROCEDURE OF COMPILATION OF VOLUME TABLES

A wolume table shows for a given

species the average contents of trees of

givan sizes
(i} OBJECTS
1. To astimate the volumea of an average

()

tree aof known linear dimenspnnsg (The
petimata may L boasad on diameter
and height measuremnents together,
or on diameter alone in the laher
case Some knowiedge ol gquality
class ol locality may be necessary,
and may require heighl measureman
and age determination of selected
frees).

To astimate the volume ol a given
crop, or marked trees in it (This
estimate ol aggregale volume may
gimilarly be based on diameter and
hizight measurements, oron diamafer
and guality class data. The figure
nhtained may be used by a Divisional
Forest Officer as a basis  for
pstimates of a marked coupe, or by a
Warking Plan Officer for standing
yalumea of a whole telling series and
hence tor calculating stocking and
prescribad yield.

KIND OF VOLUME TABLES

Twa main types of volume table
require fo he differentiated, viz.
General Yolume Tables wheh cowvar
the whale natyral range  of
dimensions lar species and Local
Volume Tables which are applicable
ta the more resincted range of
dimensions ococurfing  in a  given
coupe, compariment, or [elling series
and can he derved from the general
tables, Both kinds of table can be
prpressad in varying unis and may
include volume down la any desired
diameter limit. For use, it is genarally

14

a necessary preliminary to determine
whether the tables are apphcable to
the specific insltance, the mathad
being given subsequently under had
‘spplicability of General Volume
Tables'. || |5 probable thal well
defined typas within a species will
require sSeparale geraral valurme
tables.

{A) General Volume Tables :

(1}

(2}

These tables are compiled for
sucopssive diameter classes ol
convenient range (2 ¢m., & cm. and
10 cm are meost usual), sub divided
ima  convenient  haeight  classes
{genarally 3 m 1o B m.} or qualily
classes {taken from yield tablas), The
chiel use of these tables s for the
derivation of local tables as described
brzlow,

General volume tables may be
compiled in a number of forme as
described in the following paragraphs |

Standard Volume Tables Hare
volume |& recorded down 1o the
etandard limits for timber 8° {20 cmin
metric system) averbark at the thin
end. with stump included and like
wice for small wood 15 below &/
gverbark and uplo 2% ovarbark (in
meliric system below 20 om. Over
bark 10 & cm over bark) I necessary,
These tables are mainly ol use as a
haazis far reference,

Commercial Valume
{Outturn in round) :

Tables

The acteal diameter limit down fo
which conwersion  is done or s
eustomary, is applied instead of the
standard limit, stump volume being
pmmitted, The 1ables are for use only
in areas over which the closeness of



(3}

(%}

conMversst = 1ha sama.

Mofe : These tables are subject to
the  limit-actions  that  in practice
utilization wares with  bme  [oftan
depending on market condifions] and
place They hawve much 2548
permanenl valua than the standard
tables, and their chief uae is as the
basis for preparation of purely local
fand usually temporary) tables for
individual coupes elc, This value will
further wary considerably  with  the
stability of local conditions as regards
markel requirements in kind and
amount. Particulardy for e lowed
diameler classes, violent fluciuations
ara possible  which  may throw
estimates baclly cut if these classes
form a large propartion af the whale.
Whether polas  (infaclt or axe
tammed), or amall sized scanthng
sawn rom small irees are saleabla or
not, will decide in indivisual cases
patween O o 100 percent ulilization,
In such cireumstances, i1 s advisable
te  eatimate separately  for  the
diamater classes concernad. The
wastage in conversion may thus be
appreciably affected by the natura of
the market demiands,

Sawn outturn tables : The valumea of
sawn timber actually sawn from traas
of different size classes 5 aiven,
These tables are comparable with (2]
fibdwe,

Aszartment Tables @ Thase Jiven
wolumes in the round which are
included in trees ol given keight and
diameter clasees down 10 wanous
glatad this end diameters, so that (1}
and {2) above ara really special
casas of assortment tables,

Sawn Cutturn Assortment Tables :
These tables are similar 1o (4} above,
but give sawn ouiturm in standand
sized pieces instead of volume in the
rownd.
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B. Local Valume Tables :

From any ol the above tive forms of
tables. simplitied tables can be denved
which are appliceble to a restricted
lacality of mare or less unidorm quality.
Classification by height as well as
diameter classes |s avoided as with
uniteem quality each diameter class
will have a fairly uniform average
height. This height iz estimaied from
measuraments ana rastricied number
of lypical lraes, I must be repeated
that f may be necessary o
demonsirate that the general tables
are applicabla o the lecality in
guestion vide the heading
(Applicability of General Volume
Tables},

Mote : In view of the value of local
tables for practical application o
individual coupes i1 is inadvisable 1o
attempt 1o make these tables cover to
a wide figld. k is better to derive local
volume  tables for esach sai ol
conditions encountarad, espacially as
vary little work is needed, from given
good general tables.

(C) Form Guotient Velume
Tables :

All the above tables, both general and
local, can be basad on lorm Quatiants
ag well as diameters anad heights,

Note : In India. Form guotient tables
have nol been compiled for any
species. In item 'A & "B [General
Valume Tahles and |ocal wvolume
tables) alsa, standard volume fables
and commercial volume lablas are
mastly prepared as these tables find
wide wsa. A mathad le compile such
tables is given below :

(iii) COMPILATION OF GENERAL
STANDARD AND COMMERCIAL
VOLUME TABLES :

(A  General : The following information



(&)
L]

()

{d)

l:E'i_

i}
1]

(h

should be recocrded with all ithe
valurme lables ©

Species, Common & Scienfific name.

State, detalled locality, quality class
of locality, &tc. im which tha data have

bean collacted.

Units of measuraments used, and the
partion of the trees measurad. (These
should whenever possibla be tha
standard ones).

MNumber of trees measured by d.b.h.
and height classes, separately when
necessary for each impartant set of
data.

Methed of compulation (preferably
standard)

Checks applied and rasults

Relation 1o other existing volume or
vield tablas,

By whom the measurements made.

The object of recording these tems of
informaticn s to make the daia
awvailable for combination with further
data collacted on the sama lines
aither previously or in future, Data
collected on the standard procedure
and definitions are of the widest
applicatian.

In the first meeting ol the Advisory
Board for  State Forest Research
Institute, Madhya Pradesh, Jabalpur
hel ai Jabalpur on 28th Movember
1964, emphasis was laid  on
compilation of voelume tables  for
miscallanaous sSpecies oCourring in
Madhya Pradesh, preference being
given to Terminalia famentesa, Acacia
catechu and Boswallca serrala

(B) Field Work :

{a) Selection trees !

{1} Trees of typical height and
dewelopment should ke
salected in crops covering the

range of distribution to which
the: results are to be applied.
They should be evoioy
distributed over the range af
type or gualily class
concernad.

{2) Tress with defects cther than
thasa which  would be
regarded as average flar
crops under sludy such as
fork, broken top etc. should
not be selected.

13} Separate sels of rees may be
required for different methods
of thinning. orgin of crops
ele.

Mote @ More discrimination s
required in selection-at frees
fo be measured fhan has
baen given 10 il i the past. &
amaller number of  treaes
suitably setected  will  give
better resulis thal a much
argar pumbar lakan with no
selections or with conscious
or wnconciows selection o
trees of one type. Generally,
traes above the average trend
io be selected A vary
common error is o take the
trees from foo restricted a
portion of the area to which it
iz infended to apply the
fables, ‘an  error  often
aggrovated by the absence of
check or record that the
rectricted ares is in any way
typical of the whole.

ity Number of trees :

(4] The number of frees raquired
as a basis for a satisfactory
tahie depends upon |

il The grouping adopted
{iify The precisian reguired
{iil) The deviations of individual



Iree  wyolumes lrom  the

mean in each group

Il should be detarmined for
each saf of tables. 100 lreas
can  be  regarded as a
satisfaciory number for A
division provided that the
whole range ol diameter and
heighls s fairly  evenly
coverad and that the standard
deviation is not oo high with
the grouping  adopted. A
method of datermining
whelhar an adeguale numbar
ol trees has been laken is
given by the farmula ;

5.0.
SE=__ i _S_'?__. &
E ‘ whance n {S.E.

whera

S E. - dennotes slandard error
5.0, - denotes standard deviation
fi - denates number of abserdations

Example From the commercial
measurements of 9 trees af a cerain
timber species in one diameter and
heighl class, the wolumes are
computad: reqguired number of trees
nacassary lor measurament 5o that
the velume of the average tree of the
class may be accurate within 0.5, ¢ft,
would be as under
Commerncial volume = 29.9, 32.8, 26.8,

{3 1rees) 29.8, 29.3, 29.5, 28.8,
27.3,30.2 (Ch.)

Total valume of = 2638 (G} (Tetal)

Btrees
Avarage volume i TR, =29.3 {CH)
g9
Sum of squares  (29.9)° + (32.8) + (30.2)°
= 7707 . 44
{Tetal)’ T (263.8)°
Correction factor . ‘= - I:
numeper n a9
ol ohse-
rvalicn
=TT32.27
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Sum ol sguares -
comeclion factor
Mo. ol obsermalions-1

Slandard Daviahon = ’J
_\’ 7757.44 - 7732 27

-1

25.17
= ‘\(—— — = 1,774
8

Standard error = "’"Ef"' racy raquired

2
.5
= — =2

b
Numbies of frees

SAANZ ATT4 42

d f =)= F=—=) =50

require or one S-.E.} g?ﬁ }

diameber and

one height elass
Therelore in that particular diametar
and height class at lgast &0 trees
shall be required if the volume of the
average tree of the class is desired o
be accurate within 0.5 oft,

N must be stressed again lhat the
resultant figure 15 ol no use il the
cendition that the trees are reasonably
represeniative of the whole area
cancernad, is not satislied,

(C) Measurements :

{51 For standard wolume fables,
MEARUFBMEents should be
collected on standard line. Far
ready reference “General Rules
For Measurement of Trees' are

gven o Appendix || Standard
valumes  should  be  recorded
whenever possible, even i

cammercial volumes are primarily
required. The estra work involved
in recarding standard
maasuremants as well as local



commercial walume data is almaost
always justitied. and opporlunitias
of adding in this way 1o the body
of  information of  general
application should not be missed,
above all for species concarning
which theare are few stalistical
data at present available.

For commercial voluma tables the
maasuramants shauld ba
collected in prescribed form undar
General Rule 24, Appendix .

15}

(71 Measurements shaukd be
recorded an the standardised
forms FR.I13% and 76 for

commercial limbar and aon 5P
tarms 7 & 4 lor standard fimber, A
copy of each of these four forms
is attachad with the appendices.

(C) Computations ;

(1}

(2]

(3

{4}

{a) The Individual Tree Valume ;

Secthonal area coarresponding to the
average mid-diameler of gach saclion
should be read from sectional area
tables to 5 decimal places. Ses
Appendix Il

Volume ol sach section should be
calculated by mulliplying seclional
area by length of section correct to 3
decimal places.

Timber or small wopd volume should
be abtained by totalling the volumes
of tha sections measurad.

Dernved units © If i addifion to nr2
volumes, volumes in othar units are
raquirad, thay shauld ba derivad from
the tinal tablas basad on =2
valumes, L.e. derved unil fables
should not be oblained independently
fromm  the original individual tres
violumes measurad in such uniis,

(b} Grouping, Averaging and
Tabulating :

(&) By hight and diameter classes :
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(5]

(6}

(7]

The following diameter and height
intervals ara convenian! as grouping
Ui (Qroups or Classes) :

Diamater interval 10 cms - For trees
usually attaining maturity at 50 cms -
d.b.h. & evar

Diameter inlerval 5 cms - For trees
usually ataining maturity at 30 cms
1o 50 cms d.b.h,

Diameaeiar inderval 2 cms - For trees
usually attairning maturity at haighl of
24 meires or mare,

Height interval & metres - For trees
usually attaining maturity below 24
MSires.

Al available data are collected by the
selected height and diamelar classes
on the standardised S.F Form Moo4
an example being reproduced in
Appendic 1.

For each diameiar-height group, the

following  diameler-height everagas

should be comiputed

i 7 Diamater B.H.

2. Total heaght

J Length of bole istandard or
commarcial)

4. Timber wvolume  (Slandard ar
Comrrercial

Small wood wolume (standard
only and anly if requirad|

6, Form factors {any reguired)

K Miscellanaous data as recuiced
ie.q., thinend diamater, cutiuen,
conversion factor elo.)

B Far each height class (group),
average heighi  should ba
calculated.

8, The diamelar-haighl averagas,
tngether with the numbar of frees
an which they are bazed, shold
be recorded onoa form such as
that reproduced in Appenoix 1V

]



Thiz will bo referfed Lo as the
“table of basic averages” by
diametar and height.

i, When no marked correlation
with height has been cbhservad
in these compilations wunder
Rule & above, or the diferences
by height classes are relatlively
amall, than further compilatian
should be done by diameler
groups onby. This is found in the
case of bark R.C. calculations..

Mote 1 Preparation of volume fables
by diameter class only and by
diameters and quality classes’ is now
ol of date, Therefore as far as
possible volume tables should be
compiled by haight and diamelar
classes as this method gives more
accuracy than the cther two,

{C) Curves :

(17}

{A) Smoothing of basic averages by
diameter and height

Values recorded in the table of basic
averages Appandix V. by diameter
and height should be smoothed
graphically in three successive steps
given balow : '

Step 1 : Diamater height averages of
ditfarant values (volumes etc.) shauld
be plotted against corresponding
diameter haight averages ol d.bh.,
separataly for each heghl groups
iclass), using distinchve height group
marks such as O + 4 /= 4 elc. The
number of measuraments forming the
basiz of each average should beg
noted agains! the pami, E

Smooth curves should be drawn lor
gach height group - and Jthan
harmonisad with reterence 1o ‘one
anothar. Valuas against the middie of
pach diamater inferval should be read
from the curves and fabulated.

Mote : Smoothing of curves - The
principle "Malure non facitsallus” is
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accaplad in drawing
growlh curves sharp furns and double
inflections are to be avoided unbess
reasonably exphcable by physical
factors, Curves should be drawn with
the maximum radius of curvature
continued owver the longest passible
siretch. The two processes known as
smoothing and harmanising  are
utllisad fo HEHF' towards this and.

1. Smooihing By smoocthing is
maant gradualic of the values of
the dependent wvariable for &
givan series of walues of the
indepandent  wariable, I the
absemnational BFFOTS A
considerable, or the data scanty,
them it i ensirmay 1o draw
smaoth  curvas, not actually
through the points, bul avenly
among them and as closely as
possible  fto them, on  the
assumption  that  the actual
furnction  has  no wery  rapid
fluctations. In  smoothing, the
weight of each poit should be
laken as the sguare mol of the
Aummter of observalnons it
represenis.,

2. Harmonising : By harmoniging 15
meani tha graduating relatively to
ane another, of corresponding
wvaluas in differant classes inte
which a sat of data s divided In
harmanising, the central porticn
af the central curve-heing based
on most observations - is taken
as the basis, and portion of the
curve nexi 1o this which s
genarally based upon  scanty
data, corrected accordintly, this
process being continued to the
remotest curve,

The difference between
smoothing and harmanising
should be noticed; the former
relates to values belonging to a



single clags and so to a single
corve, the latler to valuas as
between class and class, and 4
ta a8 family of curves,

Step 1 : The average height should
be plotted against corresponding
average diameter (d.b.h.}, wusing
distinctivea marks for each height
growp and noting the number of
measurements against the point az in
Step 1. Smooth curves should be
drawn lar @ach haighl group. Tha
average heights against the middia of
each diameter interval should be read
from the curves and tabulated.

Step 2 : The average values (18)
tabulated in Step 1 should next be
lotied againsi corresponding

average heights tabulated In Step
1.8, separately for each diameater
group, using distinctive marks for
aach group. Smooth curves, which
will usually approximately to siraghi

lines should bWe  drawn and
harmonised.

Values should then be read from the -
lines or curves against the middle of
aach height interval.

Step 3 ! The wvalues read from the
curves in Step 2 should again be
plotled against the middle of diameter
intervals and  smooth  harmonised
curves drawn. Fimal values are read
l[rom these curves amd tabulalad
(This s reproduced in curve Ne. T of
standard timber volume in Par 1}

(d) Tables :

When subordinate tables in units of
maasurgmants which ara of local or
secondary importance are required in
additicn 1o tables in standard units
'-'-rhllf:l'l are of wide use and application,
the formar should always be derived
from the latter by use of the conversian
factors. In some cases, a factor can ba
apphed to the whaole tables

Example :
Principle Table Curve Subordinate Tabla Conversion factor
1. Standard voluma/S Tabla of mr* valume Girth/diameatar
diam. by girths
2, -do- Table of volume by Gith/diameter and quarter

guarter girth

girth valurmenr volume

In athar cases, the conversion factor will vary in the several diameter or diameter-haight
claszes. In such cases, curves and fables for the convarsion factor apainst diameter of
diameter-neight should be derved, and applied to the table in question :

Example ;
Principle Table Gurve Subordinate Tablke Conversion factor
3. Standard volume/! Commercial volume! Calculated percentage of
diam. diameter commercial volume o
standard wolume by diam.
classes.
4. Commercial volumes Heartwood diam, Calculated percentage of
diameter heart wood in commercial

volume by diameter classes,




(D) Chechks : réad from the final curves for actual
{19} The following checks should be made * 3"':3'“?"3‘ ‘1‘3”"'3::9'_ r?:-ldb -I;Temqlla:;d
(a) Aggregate check : The actual (i i fable o boalo Hatn,
volume of the Irees measured should : ;
be checked against the lotal volume The difference should nat excesd one
percent.
Example ;
Standard volume Yolume oblained Volume derived Percentags
by totalling from lables diflerence field
data
Cit,
1. Timber 1.27.923 1.28,5040 + 0,46
2. Small wood 2,837 2,596 -1.55
The umbar Is thus well  within with in the Research Institute and not

(b}

e}

prescrined limits; farthe small wood, a
larger variation is permissible and is o
axpectad: the agreeament found is
close anough

Height/diameter class check : This is
marely a lurther aralysis of the
aggregate check described above,
applied to each diameter and height
class. The differaence betweean the total
volume obtained from the field data
and corrasponding value read from the
curve against aclual average diameter
and interpolated actual average
height, multiplied by the number of
treas in the class, should ba ditfer by
micre than 5 parcent, At the same tima,
there should be not less than 20 1rees
inthe class for the check to be reliable.

Relative check : When two or more
tables are derived independently from
the same data, they should be
checked against each other, e.q.
volume directly from field data, and
volume as the praduct of cylinders and
form faciars,

Mote : Detaled procedure to apply
retalive check is not being given here
as such cases are expecied o be deal
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{d)

by the territorial staff

Average devialion check : The
average deviation of aclual indivisual
iree volumes from thess read from the
curves (with interpolation for height as
mecessany) may be computed. The
utility of this step is explained in tha
next paragraph, As, howewer, this
check is wvery laborious, it need anly be
applied in the case of tables which are
conswared ol i mportance Irom the
point of wiew ol their possible wide
apphcataon,

(E) Applicability of General Volume
Tables :

When volume tables are availabla bor A
species, the point which is first 1o e
decided is whether or not these tables
are directly applicable in a given
Ipcality ar 1o a given coupe. For this
purpose a small number of trees, 4105
ineach diameter hedght class, 18, 2010
25 fefled treas in the locality should hea
selpcted as prescribed earier under
Rufes 1 Io 3 ol the subhead (B) Field
wiork, hen measuremants [(Slandard or
commarcial as the case may  baj



carefully recorded, and the
corresponding volumes read from the
curves. The differences [without
regard te sign) of the comparable
values at thase two senes should be
averaged {(average deviation), and
also their aigebric sum determined
{agyregale difference),

Far the fables o be direcily
applicabla it is necessary that ¢

Example :

Commercial measuraments of 12
irees of a particular species covanng
a fairly wide range of diameters wera
I'ﬂﬂdﬂ i a caramn arga; test s
required whether the existing volume
tables of the said species are
applicable or not. The average
deviation of the basic data of the

lables is laken as 7 percent.

Tha measurements of the test fress,
the actual calculated welumes, the
corraspanding fable wolumes
obamed by interpolation o exact
height and necessary compulations
are given in the follawing tabie

il Average deviation (A.D.) of test
trees shoukd ba of tha same
crder of magnitude as that of the
basic data of the table.

(i)  The aggregate difference should
nofl excead 2 xA.D.

o N

Tree  D.bh,  Total Commercial Velume Computalions

No. ins. Ht. {ft} Actual From the Difference
curved
5 15.1 o8 25.4 33.0 7.2 Agaoregate differanca
2 19.8 a0 51.0 458 52 w e L
17722

A, 222 93 &85.1 TO.0 4.9

4. 23.6 116 111.8 100.4 1.5 = 4 & parcent

5 24.5 128 1307 120.0 10.7 Avarage deviation =

1201
4 ;| 112 127, : B — =,

fi 26 2] 123.9 3 17752 w 100 =68

F 27T 125 165.3 1451 16.2 Average deviation of
basic dala = 73
2xAD, 2uTW

8, 979 131 1912 181.1 10.1 S ﬁ“ ¢

g, 30.4 115 176.2 165.5 10.8

10 35.4 129 2483 255.9 7.6 (This guality 4.0% meas-
ures) the maximum perm-
issible samipling arrar of
the difference al the mean
af the table values and the

; fes! traas,

1. 32.4 132 234.5 213.0 14.5

12 ar.a 140 3263 085 i7.8

Tatal - 4 18529 1772.2 120.1




fwom, the above computation, it would

be seen that

(h

i

|:_||.|j

The -average deviation of the irees
from the curved values is 6.8 parcant
and o is nol appreciably  different
from that of basic data (7 parcent),

Aggregate difference is 4.6 percent
which only slightly exceeds the
quantity 2xA D or 4.0% Hence
n existing be directly
applied,  special tables not being
necessary, The small discripancy
may be due to diflerent tree shape,
elc. or to a different standard of
conversion which may be suspecied
of influencing mainly the lower
diameter classes,
Had the average deviaticn of the
basic data of the general tables been
3 percent instead of 7 parcent, this
sample would have shown a
significant difference, and the table

could not, be applied with confidence
that the ofal volume obtained. would
agree with thal calculated from the
lables: within  the lmits of the
sampling error of the difference
between the data on which tha tahies
are based over the local test data
Note : The calculations involved in
finding out average dewviation of table
volume with the actual volume of tha
individual Tree are laborious and time
consuming. In ‘divisional practice,
therefore, average deviation from the
average ol the concerning haight
diameter class may be faken
multiplied by the number of rees in
the height diameter class and
averafed for all the height diamaeter
classes, This has been termed as
average difference in the woaluma
fables produced in Part | and can ba
used in place of average deviation.



METHOD OF COMPILATION OF LOCAL VOLUME TABLES
(STANDARD OR COMMERCIAL) FROM GENERAL VOLUME
TABLES (STANDARD OR COMMERCIAL) :

(1) GENERAL :

Local volume curves and tables should
be derived from the general cnes for
application to individual Telling saries.

The general object is to estimate haighl
go thal the enumeration or marking lists
can be directly, converlied into yolumes and
to have a lable for use for the particular
average gquality class prevailing in the
felling serias instead of for the middle of
the standard guality classes from General
voluma fables, . f such local volume lablas
are prépared it will be posesible fo draw
estimates of oulturn from a coupe lo a
graater accuracy than with the help of such
conversion factors which ara either based
ocn scanty data or applied arbitrarily in
adjoinng divisions

Thie Research Stall will usually collect
data for and compile general volume tables
and it will 1all an the terriforial staff o derive
local curves and tables for local use.

(B) FIELD WORK

{1} Each Iype cof locality should be
soparately deall with whanayver the
difference is appreciable,

L]

When compartments have been
lotted to different qualily classes by
the working plan, sufficiently close
eshmates may be oblainable by use
of the corresponding curve, Dut in
view ol the varation within a guality
class, a local curve may stll be
prafarabla

The total height and d.b.h. of four or
more typical frees in each 10 cm
diameter classs should be measured,
tha selected trees conforming with

(2]

(2}
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the following specdications :
{a] They should have, as rearly as
can ba |udged the average
height of the trees o their
diamelar class standing withim
their immediate vicinity and

They should be as widely and
as  ragularly  distibuied  as
possible owver the whole area in

fuestian

(C) COMPUTATION :

(1} Height and dbh  measurements
should bhe awveraged for each
iamater class and 1he averages so
abtaimad ploited 1or a height/'diameter
curve, Il the points do nol easily hit a
smaoth curve. further measuremenis
should be laken if 10 can ba dane; i
it can nol, the individual heights
ghould be serutimized lor possible
abnormahifies which can be exclyded,

(k)

Height for any convenien! diameters
such as the middle of the usual 10 cm
class, ie. al 25 ¢cm, 35 cm, 45 cm
should be read from

(2}

hes curve

These heighis should be interpolated
batween the general volume curves
at the corresponding damelars and
smooth curve drawn through thea
points {In the present lables curve
Ma.l or Il can be used as the daia is
required for standard timber or total
vorlurme}.

The wvolumes corresponding (o the
middle of diameter classes should be
read from this curve and 1abulated as
the local volume fablie.

{3)

(4)



APPENDIX -1

GENERAL RULES FOR MEASUREMENT OF TREES

(i) Breast Height

1

i

Fhe et gt Should ba meaasurad by
means of a measunng stick an the
standing free at 1.37 m {4 /2" above
geound level

On sloping ground, breast height
should be meazured on the uphill gide,
after removal of any dead leaves and
nigedles [odged therns,

The breast height point showid be
miarked by rilersecting werhcal and
horizontal lines {12 ¢m long) when
ever possible, painted with white paint
This 15 referrad 1o as cross mark,

Breaslt heighl measuremenis should
naot ba taken at 1.37 m if the stem s
abnormal at that level, but the cross
miark shoukd be shifted up or down as
little as possible to a8 more normal
porion of the stem,

When the tree is lorked below breast
height, each lork.should be Irealed as
though it were a separate free. If the
forking rendars the measurements at
1.27 m level abrormal, the foregoing
rule 4 should be apphed, the trea
counting as one or bwo according as o
whathar mere accaplable
measuremanis are oblatnable above
ar below 1.37 m.

When butress formation is
charactenstic of a species and is
krawrs or 15 Dkaly 1o axtend upswards
with development of tha ireas, tha
cross-mark should be pointed at the
lowest level above which abnormal
formation is nol likely 10 externd, This
height must be standardised for the
species and the relationship balvween
diameler at 1.37 m and al this
sfandard height must be separaialy
worked out in divisiznal practica.

Mote : 10 fi, has been standardsed for
Holoptelea  infegrifolia in Lttar
Pradesh, 12 ft. for Herifera minarsin the
Sunderbans of Bengal and 10 ft. for
Bruguinea gymporkiza in Andamans
In Madhya Pradesh no such height has
been standardized for any species.
Flutingin teak is common butin most of
tha cases tha bole s narmalal 1.37 m.

7.  The heght above gioins B Yel i ine
Grass mark should always be recardan
lor each tree measurad,

(ii) Diameter measurements

8. Whan callipers are used, bao
maasuremeants should be taken atf
nght angles o each cther whenever
possible, Diameter i% there
understond to imply the average of the
iwo measuremanis, The first diameter,
should always be read off with the
scale of the calliper touching the cross
mark and the second dameler wilh
cne of the calliper arms touching the
sarma paint.

9. Betare taking overbark
measuremants, moss, lichen and
lonse bark should be removed by hand

w  arwith areugh stick,

10. Diameter at breast height should be
measured af tha cross mark on the
%la nﬂ'mg Tree.

11. Under bark measurements should be
takan alter removing a narrow strip (8
ermla 10 cm wide) of bark all round the
stem care being required o ensure
that the bark is entirely removed but
mone of the outer wood in i1,

124 Diamoter should ba measurad and
recorded in cenfimetre  trees  and
decimals to the nearest fifth of a
cantimetra (2 mm).



12B8.

(ifi})

14,

14,

It instead of callpers measuring
tapes are used for measuremant of
.b.h., then the girth measurements
should ba recorded near o 0.5 cms.
Girth should be measured at the
cross mark with  steel tape of
standard make.

Height measurements

Total height ol a standing free should
be measured wverfically from the
ground level 1o the tip of the leader or
fp fhe highest point of the crown
above ground level when no leader
Exists,

The total height of a felled tree should
be measured by tape in a straighl
line, no allowance being made for the
curvature of stem or any othar defect,
The stump must be included,

Total height should be measured to
tha mearast whaole decimetre, half or
more being counted as one e, 1o the

first decimal place when recorded in,

melres

(iv) Age :

16

1T

18,

For species with annual nngs are
should be determined By counting the
rings on the stump, with an allowanca
for the number of years required o
reach the height at which tha count s
rnacde

The height of the stump should ba
measured vertically from the paint at
which the pith is cuf, lo tha ground
leval on the uphill side

The number of years required for
geedling to. reach stump  height
should be determinad
measuramants of seedlings growing
undar  similar  conditions.  Trea
growing seedlings should be salectad
for this purpose and the data shoukd
be standardised for each species,
guality-class and mathod o
raganaration. The stan dardised

by

19

(v}
20.

21.

22,

|"|.

stump allowances lar  important
timber speces, such 25 Sal Teak,
Ehair, Kardhai, Sapa, Semal atc. havea
been worked out in the pasi,
Therefore seedline height data for
these apecies may nol be necessarily
collecied.

When  hollowness or koot 1§
encaunterad at the canire of stumps,
the procedure for meeting  this

difficulty 15 alsa available. Howsawvar,
such stumps should be rarely chosen
lor age datermmation.

Timber and small wood volume :

Timbar valume should be measured
under bark with full sechional area.
(mr),

Small wood should be measured as
volume over bark with full sectional
area (nr?).

All length measurements should be
made to the nearest whala decimetre.

(vi) Standard measurements :

23,

Standard measurements include thea
Inllowing

fa} Dhametier af breast height over
and under bark. In case of
Spacies with pronouned
butiresses (notably semal) qirth
should be measured at 1.37m,
girth and diameter should alsa
be measured al the standardised
height for the cross mark (see

Rule & above).

(b} Total height to the nearest whale
decimatre

gl Standard fimber bole  which

comprisas the length of the stem
fromn ground level wpto paint
where the average diameter
over bark is 20 centimetras.

Note ; This should be measured in a
straight tine from end 1o end should
nol lollow curves or bends.



In practice the cross mark provides a
datum  point  for  laking  The
raasrament,

id} Standard timber comprises the
volume including stumps  but
axcluding bark, down o the
limiting diameter of 20 cm,

Ower bark : For buttressad traes, a
diameter measurement should be
taken at the lowest acceptable paint
chear of the butirasses and at the
nearest mulliple of 1.5 metre from the
ground fevel which is abowve it and not
lags than 1.5 metra. The taper
between Ihese two points should be
considered 1o continue  avenly
downwards o ground level and the
upper parl of the tree measurad in 3
metfres length a5 usual

"The following treaiment for forked
frees should be applied.
Any tree forked al a height of less
than 1.37 m from ground level shodld
be maeasured as fwo trees.

Frf trees forked below the living
rreadn the larger srm  should be
treated as fhe stem and the volume of
the  siner arm should be recorded
saparalaky fram the branch waod,

te} Standard small wood comprises
the  wolume  including bark
betwaen the limiting diameters of
20 cm oand 5 em avar bark,

M.B. whan callipers aré in use
liged iron callipers of 20 cm and
5 om diameter may be used with
advantage 1o locate timber and
small wood imits on a felled free.

i Timber and small wood volumes
of & felled tree should be
measured by dividing the fofal
fength of each into as nearly as
possible equal sections, and by
taking the lollowing measu
rements,

{1) Length of each seclion. The
length of the sections should
preferably be 3 metres odd
metres being included in the
fasl sedcton which should not
excead 4.5 m,

(2} Under bark diameter at the
omiddle of each fimber seclion.

(3} Cwer bark diameter al the
middle ol each small wood
sechon,

These tree measurements are nof
raguirad tor branch small wood of
teak ard Sal for which sullicient data
are already available.

Wheare the middle of any seclion is
abnormal the measurements should
be teken al equal shor distances o
both sides of the abnormal peint.

Timber and small wood in branches
shculd be dealt with in the same way
when branch wood data reguired.
Dead branches are nol measurad.

Standard timber amd small wood
voluma of branches, when required
shauld be measured and recorded
separalely from those of the stem.

(g} Diamater aver and underbak at a
point hall way between breast
height and the top of the tree for
form guotient.

(h} Rirng countings on the slump and
height of the cul pith above
ground level an uphill side

[ty An "eﬁtimate of the guality of
locality om  any acceptable
standard.

{j} Sapwood thickness should be
measured for all the species in
which difterentation of hearl
wood is or is likely to be
important. For this purpose il
should be measured at both ends
of one callipered diameater at the
middle of the first (1.5 rlLe'rra]n and
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last timblo r secfions and &t the
middle o 1he section nearest mid
fimber. The may be dona by
':I.Irtll'l!;l a nafch e tho heariwood
af with the use ol an increment

borer Sapwood data are most
urgently mneeded for  Shorea
robrusia, Datbarga SiS500,

Tecltona grandis, Acacia catechu
and Daihergia laifolla,

(vil) Commercial measurements

24,

Commercial maasuremeanls includa
the following,
‘Iﬂ:l Diameler  overbark  al breast

herght (Rule & o 12)

Total height to the nearest whola
decimetre (Rule 13 1o 158),

Commearcial timber bole
comprising the langth of the stem
friam the Dull as lar up as the
waod s ufilized or fo any limit
accepied for the purpose.
Commercial  fimber  comprising
the volume excluding bark from
the butt as far up as the wood is
ulilized, or to any limit accepied
tar the purposa.

Commercial timber should be
measured by dividing  the
commercial timber hole inlo as
nearly equal sections as possible
and taking on each section the
foliowing measurements.

(1] Lengih of section. This should
nat excesed B Meires.

Under bark diameters at the
middle of the section, In the
case of EpECies with
proncunced. buttresses, the
lowest log should be faken so
that its mid point 15 free from
buttress  effect,  Ordinarily,

fb)

=]

&)

28

M.B.

trees forked below 4 meires
should not be measured but
when such iress have to be
laken, Rube 23(d) Tor standard
measurements should be
fablowed.
fe) Diameter over and under bark at
the middie of the commercial
bola.
it} Ring counting an the stump, and
the height of the cut pith above
ground level on the up hill side
(stump haight).
An estimate of the gquality of
locally based on any accepled
standard.
Bapwood thickness should be
measured for all specias in which
differantiation of heart wood 15 or
is likaly to be important, For this
purpose it should be maasurad at
both ends of one callipered
diameter, al both ends of the
commarcial bole, and al the
middle.
Addeess  of  Tirms  from  where
aluminium callipers graduated upta 2
mm can be obtained are given below,
suitable size for the purpose shall be
of 78 cms.

1. WS Deveo
Mem Mansions
Amrit Kaur Road,
Dehra Dung (URD
2. ME J Qumarjes & Company
3. Hanurman Chowk,

PO .Box MWNo.BBE, Dehra
(LR

F. Mr JU. Jain
3, Hanuman Chowk
Dehra Dun, (LLR)

(]

{h

Dluam,
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South Agni FS [Sample form)

Coupe MNo.3 MEASUREMENT OF SAMPLE TREES _ '““'“":5' 5'i"'ﬂrf”"" E“"
Compil.No. 268 Singajl Range, N. Khandwa On. rown Class Dia.... Date
Species ;| Boswella serrata Sample Trea No.1
Age in Total Diameter in Cms and dacimals Basal area at 1.37 m
Years ht. At Al Average OOTAT Sg.melres
right
angles
f1.2m  1.37m 08 352 35.3 5.3 Virlume of cylindar - L.O0ES Sum.
e 3zd 320 3.0
Mid hi. D8 221 22.0 22.05 Bark thickness at 1.37m-1.65cm
UE 200 200 20,0 Bark parcent 17,3% 0.8 .- 0.566
1/2 hi. OB 20.0 20.0 20.0 Form quotient ULEB. - 0.562
sbove UB 180 18.0 18.0
1.37 m
Hezight @l Heigit With o Average crown bl - 4.3 m
first green green bran - S.8m  crown Length of crown - BB m
branch 3 m ches alround stump - B.00m
allowance

Number of rings  Heigh! o
on Stumps - 42 Stumg - 10em

Form factors Timbar Small wood Sapwood % in stem timbar
(Ta threa places Stem Branch Stam Branch
af decimals) 228 . 034 Jag

‘olume measuraments
E Timber down Lo chamelar 3.8, 20 cms small wood down 1o dia O.B. 5 cms
Thicknass ol Mid diams U.B. Mid diams .8,
sapwasd Lengih Al rlght Average  Volums Length A right  Sverage  Volume
(&l middla malar angle cm. & cu.rm & crm. & arigla am. & Clm &
of sactions om. & dom Deci ol dam Ceci,. om. & dem  Deci cu.dem,
Cmis & Dec.)

Stem Shem

151 sechion am azn 33.0 326 0.2483B 2ZE0m 13.2 13.0 131 ATTY

Tatal 0.24088 Total G.03774

Branch
Section neares! mid limbear 20m 120 12.2 12.1 0,02300
Branch '

Last secton - - - - 280m 10.0 10,0 10.0 1362

Total . 10.04262

Note : Only items in roman type 1o be filled in the field,
a4



Instructions for sample tree
calculations

The wilowing compulalions are made

and noted on 5.P. Form No.T

(&)

()

(e}

(d}

* (o}

(1)

(9]

[h)

All pairs of diameters are averaged to
one decimal place for diamealars of
volume  seclion 005 18 laken
alternately as 0.1 and nil,

Sectional areas reguired ars read
fram tables (Appendix 1) to 5 decimal
placEs,

The wolume of the cylmder s
obtained by mulliplymg the basal area
al B.H. by the total height and the
voelumes of the sactions are obtained
by multiplying sectional areas by
lengihs of sections all volumes are
calculated correct o 5 decimal
places.

Volume of timber and small wood
sections are saparately totalled.

Farm factors for timber and small
wood are obtained by dividing the
volume of each by the wolume of
cylinder (above)

Total age is determined by adding o
the recorded numbers of rings on the
sfumps the allowance corresponding
ta the stump height as sfandardise lor
the spacies.

Bark percent when required is
oblained by multiplying the diflerence
between sectional area O.B. & U.B.
at halt height by 100 and dividing by
sactignal area OB, at the same
haighl.

Bark thickness al 1.37 m Is hall the

35

]

i)

(=)

Sap wood T o=

difference between the average
diameiers owver and under bark.

Farm guotient 15 obtamed by dividing
the average diameier at the half
height above 1.37 m by average dia.
at 1.3¥ m this is calculated both for
0B, and U.B. diamalers,

The height of clear bale is the mean
he:ght of tirst green branch and the
haight of green branches all sides ol
the stem. It is deducted from the total
height to get the length of crowm,

Sapwaood percentage in standard
limber iz oblained from the UB. dia,
{re. diameier with sap wood and Sap
woad thickness, measured al the
middla of he lirst and last timber
saction and at the cross cul nearest
mid Wimber. Diamaters without sap
wood are first computed by deducting
Iwice the sap wood thickness from
the U.B. diamsaters al each point. The
folkowing formula ks hen applied |

S51°+252"+53°

51 + 2582 + 53

wherg 51 3'2 '3 are the sectional
areas of the diameter wilh sapwood
at middle of firsl section, Sechon
nearast mid timbar and the middle of
the last stem timber section & 51°
52 53 are the sectional areas
commesponding  to the diameters
withoul sap wood at those places.

A summary B then made on 5P
Form 4 by copying the entries
required directly from the 5 P Form 7
of the several sample fress.
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