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Ans.

(1

Director’'s Mote

How 1o apply the tables in the field 3

Professionatly wall trained staff cam
makea the application of tables as per
prascriptions described in the body of
publication. For the lield stall who
may be less qualified the following
simplified nota is being provided.

The main ready reckoner lor use by
the subordinale field staff is table
Bo. 10 coantained in the publication.
Tha table iz derved from data
collected from 4T3 Teak fress,
belanging to wvarious #eights  and
g.bh. classes in 5, Chhindwara
Foresi Division, The tabulated volume
figuras have been compared by the
authors with the actual voluma ol tha
aforesaid basic trees and found O D
within acceptable limits of accuracy. It
is, therefore, nol necessary again o
test the table for applicability to South
Chhindwara Forest Division, when
the division as a whole or a large
terrain bearing all the quality classes
(MR L I B IVa) of Teak forest |5
taken info accounl In such fracis of
the divisions the table can be directly
applied by g.b.h height
ITYERELS LI PR T8 VLS,

When the lables ame intended 1o be
applied 1o a particular area in South
Chhindwara Divigion ar in olher
Chhindwara Division wiz. East and
West Chhindwara Division bearnng
one and the same guality class crop,
tha applicability of tables o such
areas shall be tesied before use as
under !

Fell 4 to 5 teak trees in each g.b.h.f
height class as given in tabie 10.
Betore felling such trees g.b.h. (o.b.},
g.b.h, (u.b) shall be recorded and
position of breast height marked in

(2}

(3}

(4}

15}

twa apposile directions.

Measura folal heights and make other
necessary measurements on  the
felted trees by d.b b height classwise
sa that its total timber yvaluma [w.b.)
istandard stem fimbar plus branch
timber) and stem small wood volume
{o.b.} could be caloulated. The
measuremenis and the caloulatons
shall be done In matne sysiam,

From step 2 calculale average imber
volume (u.by in cdms. of a mean tree
for =ach g.b.h.uhaight class and
compare it with  corresponding
labulated values given in table no. 14,
i 1he calculated walues fall within
corresponding confidence  intervals
(cumn 3,579 or 11 as 1he case
may be), the ftable 10 is directly
applicable o the fract under
consideration, ofherwise tlable can
noft directly be applied,

Whan the tables are intended (o be
applied alsewhere oul of Chhindwara
ferest  Division  the sama  tesl
procedure as discussed above in
steps 1 1o 3 shall be applied before
use,

It table 19 is found applicable te the
tract, table 11 (which is a subsidiary
of table 10) can alsa be directly
applied for stem small wood and
branch small wood volumes.

in casa tha average calculaled volume
figuras do nol fall within correspanding
confidence Interval of table 10 fresh
loeal volume lables will have lo be
dervedfrom the existing tabla 10, For
compitation of such local volume
tables each typa of locality should be
separately deall with, The procedure
in brief for denving local velume table



i2)

is as under :

From table 10 draw smooth voluma
curves for each heighl class (Givan in
first line}, by taking 9.0.h. classes
igiven in first column along ‘s axis)
and volume figures along 'y axis. All
the sets of wvalume curves shall ba
drawn an the sama graph sheel
faking commean x' axls for g.bh
classes. Mid values of gb.h classes
shall be plotted along ‘%' direction amd
corresponding  volume figures  for
each height class along 'y’ direclion.
For each height class a smooth
volume curve will thus e oblained.

In each gb.h. class (given in first
column of table 10) salect 4 10 &
typical trees and carelully measure
their total height and g.b.h. The trees
solected should conform with  the
following specifications -

{a) They should have, as nearly as
can be judged the average height
of daminant trees of their g.b.h
class for the particular sile
quality.

(k] They should be as widely and as
reqularly distributed as possible

(3]

(4]

15

(&)

Jabalpur
De. 2.4.1971

over the whole area in guestion.

Calculate the average of height and
g.0.h. for each g.b.h. class and draw
a smooth height'g.b.h. curve,

From thes curve read heights
cormesponding to middle wvalues of
g.b.h. classes given in column 1 of
table 10.

Heights obtained at step 4 should be
interpalatad, batween the genaral
volume curves oblained al step 1, al
the corresponding gb.h, and a
sranih cumve  drawn  through  the
points,

Thae volumes coresponding to the
midelle of g.b.h. classes should be
read frem this interpolated curve and
tabulated as local wvelume tables.
These [scal volume tables can be
used for the Area under
consideration,

Whenever conversion from diameter
values 1o carrgsponding girth values
af vice versa is required table no 12
can he treely used.

Director

State Forest Research
Ingtitute Jabalpur
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STATE FOREST RESEARCH INSTITUTE, M.P. JABALFUR

. 5.5, CHITWADGI. |.F.5.

DIVISIONAL FOREST OFFICER
SOUTH CHHINDWARA FOREST DIVISIOM, M.P.

I. INTRODUCTION

Teak [(Tectona grandis} the paragon of
timbers is lndmyg immensa use and itz
demand is ever increasing, The ulilisation
perceni of a teak tree hes increased
substantially and even its small wood which
was, hither fo considered as useless, has
bean now linding pronouvnced demands in
the markels, Therefore assessment of
astimates of the guantity of imber available
fromm & tesk tree in any of the specified
girth-height  class  within  parmissibla
rafiance limit 5 the paramount need in tha
alfiant, syslemalic and scientific
management of the feresis

Wide variations in the quantiy of imbar
assassaed in the slanding crop and the
actual quantity chtained after felling in the
coupes is a commaon experience. This
vanation contributes one of the major cause
in the significant gaps between ihe upsel
prices calculated and the final bids offered in
auvchions, The utilily of-ocal volume fables
as a means o assess the cubical contents
of the standing crops within the acceplable
limits needs no amphasis.

Calcutation of mare reliable ones based
on statistical considerations was taken up
in the South Ehhindwara Division in
preference to the existing ones, since the
lattar were not based on stalistical design,

Il. SALIENT FEATURES OF THE
TRACT

An area of B97.94 Sq.Km. (34660
Sog.mites) of the division is cowvered by
resarved lorests and 38510 S5q.Em.
(14849 Sq.mates) by protected forasts. The
entire area ig hilly, characterised by the
main valleys of Pench and Kanhan rivers
Tha hill tops area are ofen flat and
canstitule extensive plateau.

The Chief Geclogical formations are
Daccan trap and greiss with small patches
ol Sausar Series, granites, pegmatiles,
Gendwana and inlra trappean formations.
Varieties of Goils from reddish shallow
lateritic loam, in the trap zone o alluvium
deposits in the valieys of Kanhan and
Panch are met with, Average annual rainfall
ramges between (35" o 417) B83,1041 mm,,
though periods of heavy droughts and
heavy rainfall are also expenenced in
batwesen the normal years.

‘Teak’ is the main species of the
Divisicn. It is a deciduous tree with rounded
crown and under {avourable conditions with
claar bola, which is often butiressed or
Huted at the base. Trap 2one confains well
‘stocked teak forests of 11 10 IVa quality
(M.P. site gualily) and occassionally M.P
site quality Il. Teak forms a wvarying
propartion  between 20 percent to B



percent ot the crop. The upper slopes in
genaral caontain mixed lorasts with poor
guality teak and socma timas withouwt teak.
pi gneiss zone, teak forests of MP & )
guality are found and the fresh alluvium
confaing M.P.  quality | forests. The
proportian of teak fluctuates from 40
pecent to 60 percent and densily of
stocking is almost full. In this zons mixed
farests with litlle teak also occur.

The type of forests baelongs to Southern
tropical dry deciduous forests according to
Champion's classification. The teak forests
are managed undar leak COMErSIOn

Height classes
classes

1. 8 io undar 12 meatras

2. 12 lo under 15 malras
3. 15 o under 18 mairas
4. 10 o under 21 metres
5, 21 o under 24 metres

working circle (area 362386 ha  and
rotation 100 years), Coppice with Hesarve
Woarking circle [(area 359664 ha and
rolalion 40 years) and Selection cum
Improvermant Working Gircle {area 20821.4
ha, selection girth 120 and 135 cms.).

. GRANDING OF SAMPLE
TREES

Considering the shape, size and form
ol teak tress in the division and the
classification in vogue in the local markets,
he sample lress wene graded inla i:‘JHI}WII'Iﬂ
qirth and height classes in the meing units,

Correspoending M.P, quality

Ik
Ia
.5 I
1.5 1
0.5 1

Girth Classes

1. 15 to 20 Cms.

2. 21 ta 30 Cms.

a0 31 1o 40 Cms,

4, 41 to B0 Cms,

5 51 to 60 Cma,
IV. ALLOTMENT AND

DISTRIBUTION OF SAMPLE TREES

The past ezxparence indicated that
collection of veolume data from 400 to 500
treas wall distributed in the whole range of
girth and height classes of the division
wonld lead 1o the resulis within fair degree of
accuracy, Accordingly and in absence of any
previous data it was considered fairly
satisfactory to collect standard oul-turn data
from 479 leak trees covering evently the
whaole range of girth and height classes of
the division. The allotment of sample trees
to the reserved and prolected and then
further o various working circles was made
rateably on the basis of areas. They ware
stratitied info felling series and tha latter
ware  sub-siratiied Into  groups of
compartment containing nature, middle-
aged and young crops. Compartments in

6.61 o 80 Cms.
7.81 1o 100 Crms.
BAOT o 120 Cms
9.121 to 150 Cms,
10.151 1o 180 Cmis,

each sub-stratlums were selected on
resiricted randam principles and sample
trees of specified girth and height groups
warne aliztiad o these selected
campartmanis,

Thus 173 trees were allotled to teak
camparments '-'rl:rr!ting cirche and 62 treas
to selection-cum-improvement working and
146 freas o Coppica with reservas Working
circle of the Reserved forests. The
protectad forests consist of 46 felling seres
and oul of this only 25 felling series wera
sampled randomly and 81 teak trees were
aliotted to these randomly selected felling
series, :

The digtribution of sample trees by
girth, haight and kcalifias is shown in table
ot



TABLE 1
Cestnbution of sample reas Tor slem small wood volumes

Girth Height classes in meires

Class a2 1215 1518 18/21 21724 Total

in Cms. Felling Felling Felling Felling Felling Falling
Series Series Series Series Series Sarias

Compti.No.& Compili.No.& CompiNo.& Comptt.No.& Comptl.No.& Comptl.No.&
Mo.of trees) MNo.of trees)  No.of trees) No.of irees)  No.of Irees) No.of frees)

1. 2 3. 4, 5. 6. T

Bhimalgondi
H.F.188 {I)
Panch H_F.
273 (1)
Kanhan CW. A,
12
Manikhapa C.W.H,
108 (1)
15-20  Majapar C.W.H.
187 () Ramudhana 5.C.1,
a0 (1) 82 (1) Boria 5.C.1,
211 {I) Thuepani S.C.I.
237 (1) 241 (1) Sank 5.C.1.
285 (3) Marram Adhoc
{1 Mandewani Adhoo
() lonangi Adhoo
i1 Farest Village Marayanghal 86 (1)

Total - 18 Traa 18

Raghadevi Bhudkum
H.F. 215 (1) H.F. 243 (1}
Borpani H.F, Amila H.F.
asn 169 (2]
Raghadevi Bhudkum
H.F. 215 (1} H.F. 225 (1)
Amila H.F, Barpani H,F,
164 (2) 32 (1)

2130 Majiapar Gajandoh
C.W.R.18T (1) HLF. 44 A (1)
Nandhudhana
C.W.R, 195 (1)

Teagaon Kanhan
CW.R 3 (1} CMWR. 103 (1)
Thota Mainikhapa
CWH. 102 CMW.H.
(103 {l) 108 (1}




LR

Kanhan
WA,

102 (1)

102 (1}

103 (1}
Palaspani
C.W.R.

244 (1)
Bk
H.F 222 ()
Painikhapa
CW.H. 104
12) 108 (1}
Hamudhana
S.C.080(1)
81 (1)
Bora 5.C.1.
211 (1)
Thuspani

Thota
C.W.H.
277 (1)

BMandudhana
C.W.H,
160 {1}

Hamudhana
S5.C.0

g1 (1]
Baona 5.C0.,
211 (1)
Khadwal

5.C.1. 237(1) Adhoc (1)

241 (1)
Chutmur
5C.L

234 (1)
Sank 5.C.1,
285 (2}
Tekapur

5.C.1. 208 (1}

Kauli
Adhac (1)

Mandewani
Adhac (1)

Mohpani
Adhoc (1)

Lohangi Adhac (1)
Wadda Adhoe (1)

Borpanl H.F

341N, 3501}

Boria 5.C.I. (1)
Pench H.F, 279 (1)

Dhawalpur
Adhoc (1)

Total :

25 Treas

14 Traas

43




1. 2 =8 4,
FenchH.F. PanchH.F. BhudkurmH,F
255 (1) 243(1)258(1) 223A(1)
Bhudkum H.F, 279({1) 230({1) Amla 164 {1}
225 (1) AmiaH.F BorpaniH.F

TET (1170 (1) 34 (1)
Gajandoh H.F, Bhudkum H.F. Gajandch H.F
43 (1) 2261(1) 43A(1)
Raghadel H.F. Gajandoh H.F. Baghadei H.F,
215 (1) 43 4 (1) 215 {1)
31540 Falaspami C.W.H. Raghadei H.F Tegson C.W.H,
244 {2, 230 (1} 215{1) 4 (1)
Teegan C.5.R.
31 Borpani H.F
2301
Mandhudhana Dudhgacn Ambada C. WA,
COW.R195 (11 COW.R.245(1) 65{1)
Ambada C.W.R.
BE([1]
Mandudhana MNandudhana
C.Y.R 18501 CW.R.1E2 (1)
Chutmur Kamihi 5.C.1,
S.CL 206 (1) 141 (1)
Sank .01, Majlapar C\W.R.
285 (1) 52 (1]
Takapar 5.C.1.
208 (1) 209 (1)
Kamthi 5.C.0.
140 (1)
mirighat Khadyal
285 (1) Adhoc {1)
Adhoc (1)
Amakuhi Johni
Adhac (1) Adhioz {1)
Arnajhiri Kaudia
Adhac (1) Adhoc (1)
Fiplapani MNandawani
Adhae (1) Adhoe (1)
Armbuana
C.W.R. 64 (1) ’
Majiabar Amakuhi
C.W.R. 182 (1)Adhoc (1)
Mandewani  Umrighat
Adhoe (1) Adhoc (1)
Jebni Wadda
Adhoc (1) Ad (2]
Pipalpani
Adhas (1]
Kaudia Ad. (1} Sirata Ad. {1}
Badda Adhoc (1)
Khadbeli Ad, (1)
Mohpani Ad {1)
Total - 26 Traes 25 Traas 7 Traas




2 < B 4.

Bhudkum H.F, Bhudkym H.F.  Pench H.F.

222 (1) 223 A1) 258 A (1}
Gajandoh H.F. Gajandoh H.F. Amla H.F,

43 A4 {1} 34 (1143 A (1) 168 (2) 170 (1)
Barpani HE  Pench H.F.

53 (2) 255 B (1) 268 (1)

Dera C.W.R. Bhimalgondi  Baorpani H.F,
20 (2] 196 (1) a4 (2)

41/50  Dhutmur S.C.1LDudhgaon Bhudkum H.F.
294 (1) C.W.R. 245 (1) 221 {1}
Kamthi 5.C.1. Jamlapani Bhimalgomndi
140 (1) CWHR 214  HFE139 (1)

C (1)
Boria 5.C.1.  Kanhan Temni C.W.R
212 (1) CMWR.87 (1} 18 (1)
Chakara Temi _ Teegaon
Adboes (1) C.W.H. 114 (1) CW.R.
1a (1) 4(1)
Kuddum Mandudhana Ambara
Adhoc (1) COWR
C.W.H, 195 (1) 65 (1) 66 (1)
Mahrakhapa 181 A1) Mandudhana
Adhac (1) Bank 5.C.0. COWR 183 (1)
Ambara 285 (1) Jamrapani
C.W.R. 64 (1) Dhutmur 203 (1)
Pench H.F.  8.C 385 (1) Dera 30 {1)
265 (1) Kamihi C.W.R. 32 (1)
Sank 5.C.1.  S.C..141 (1)
285 (1) Ramudhana
5.C.0. (1)
Khadveal
Adhoc (2)
Chakara
Adhioc (1)
Mehpani Ad. (1)
Fuddum Ad, (1]

Total - 15 Traes 23 Treas 16 Trees 54
Bhudkum H.F, Bhudkum H.F. Bhudkum H.F.
222 (1) 222 (2) 221 A (1)

2234 (1)



1, 2 B 4. 5.

51/80 Gajandch H.F. Gajandoh Gajandoh
43 A (1) H.F.43 A (2] H.F36 & (1) 40 (2]

Bhimalgondi  Bhimalgondi  Borpani H.F,
H.F. 196 {1) H.F. 182 (1) GBS A1)
Borpani H.F.  Panch H.F.

49 (1) 266 (1}

Penon HF. 265 (1}

255 A (1) Amla H.F.

243 (1) 169 (1)
Kumbhpani  Kumbhpani Kumbhpani
C.W.AH.
283 (1) C.W.R, 278 {1) C.W.R. 282 (1)
Mandudhana Temni CW.R. Jamrapani
C.W.R. 195 (1)114 (1) C.W.R. 214 (2)
Dera C.W.R. Dera 204 (1)
24 (1) 30 (1} 204 (1)
Tekapar 5.C.. Gumtara Teegaon 2 (1]
210 (1) 5.C.1.257A (1) Tekapar 5.C.I.
Marayvanghal 259 (1) 208 {1) 208 (1)
S.C.1.73(1] Tekapar
5.C.1.210 (1)

Lrmrighat Marayanghal
Adnoc (1) 5.C.1.75(1)
Boria 5.C.1L
211 (1) 212 (2)
Amakuhi Umrighat LUrrerrghat
Adhoc (1) Adhae (1) Adhoc (1)
Boragaon Borgacn Khadbsli
Adhoc (1) Adhoc (1) Adhoc (1)
Jobni Jobni
Adhoc (10)  Adhoc (1)
Siratha Siratha
Adhoc {1) Adhoc (1)
Ehadbal
Adhos (1)
Khadbali
Adhoc (2)
Amakuhi
Adhoc (1)

Total - 14 trees 26 Treas 18 Treas




1. 2 3 d, B, B,
Bhudkum H.F, Amla H.F, Brhivdkum Bhimalgondi Amia H.F
224 (1) 183 (1), 223A (1) HF201 (1) 167 (1)

163 {1)
Gajandoh H.F. Gajandan Gajandoh Borpani HF
46 (1) H.FE37 (1) 168 (1)
H.F.48 (1) Panch H.F. T2AT1)  BIA(1)
Kumbhpani Borpani H.F. 270 (1) Fench H.F.
C.W.H. A9 {1) T4 1)
283 (2) 268 (1) 258 A (1)
Dera C.WAH, Temn CWR, AmlaHF 271 (1)
28 (1) 118 {1) 1= Mandudhana
(1) 164 (1)
Nendudhana HKumbhpani Bhimalgondi CW. R, 162 (1]
C.W.R, 185 (1)C.W.A.283 {2) H.F.139 (1) Dera C.W.H.
Marayanghat 278 (1} Jamuniyva 29 (1)
ZC.0 Ta{1} Bhuel CWR. C.OWH. 253
61/80  Borgaon . 14{1) (1}
Adhoc (1)  Nandudhana Palaspari
Jobni Ad. (1) CWR, 195 (1) C.W.R, 254 (1)
Mandewani Marayanghat Kumbhpani
Adhaoc (1)
Siratha Ad. (1)5.C.. 75 (1) 278 ({1}
Ramudhana  C.W.H.282 (2}
EC.LTA T Dera C.W.A.
Bergaon 301 3201)
Adhoc (1) Elkapar
Mandewani CW.R.220 (1)
ddhoc (1) Bhuli C.W.R,
Badda Ad.(2) 11 (1)
Khadbeli Marayanghat
Adhoc (2) B.C.LT5 (1)
Lmrighal Aamudhana
Adhoe [1) S5.C..B0A{1]
Gumiarna Gumitara 5.C.1.
5.C..258 (1) 25T A (1)
Jaobni Ad. {1)
Mandawari
Armakuhi Adhac (1]
Adhec (1) Siratha Ad, (1)
Khadbel
Adhoc (1)
Umirighat
Adhoc (1)
Tatal - 11 Trees 21 Trees 22 Trees 7 Trees 2 Traes 63




1. 2 3, 4. 5. 6.

Gajandoh Amla H.F. Gajandoh Bhimlagond
H.F.36 & (1) 165 (1) H.F. 381} H.F.199 (1}
40 (1) Bimalgondl 45 A {1} Pench H.F.
Chichl H.F.199 (1} Raghadei 271 (1)}
Bhuli CWH. CWRH. 8 {2} Chicholi H.F.215 (1}
14 (1) Borpani H.F.
489(1)

Tekapar SCI Tekapar Bhimalgondi
210 {1) SCI. 208{1) H.F1890 {1}

Gajandoh
Mandewani HF 434 198 {1)
Adhoc (1) (1) 45 A(2) Gummaj
Chakara Raghadei CWR. 247 (1)
Adincs {13 H.F.215 (1) HMandudhana
Badda Adhos 216 (1) CWR, 185 A {2)
{1) BhimalgondiBhuli CWHR 11(1)
Khadbell H.F.187 {1)
Adhoc (1) 200 (1) Tekapar SCI,

2101}
81100 Elkapar Barmpani H.F.

CWR.2Z20(1)  35(1) 48 (1) Thuepani
Compti. Amia HEE. 242 (1)
238 (1) 163 (1) Baoria SCI.
Thuepani Bhuli CWR. 213 ({1}
S.C 10 (1) Elkapar CWH.
Lmrighat Mandhudhana 230 (1)
Adhoc (1) CWR.181{1)Singardesp

182 {1) CWR. 260 (1)

Elkapar CWH,

220 (2) 231 (1)

Baria SCIL

213 (3

Badda Ad. (1)

Umrighal

Adhod (2}

Arnakuhi

fdhoe (2)

Total- 12 Trees 27 Trees 57

16 Treezs 2 Treas

12



1. F 3. 4, 5. 6.
Bhudkum H.F, Gajandoh Bhudkum  Bhudkum
224 (1) _H.F35 A1) H.F. H.F.

40 (1) 223A(1) 223A(1)
Borpani H.F.  Raghadei Amla H.F.  Borpani H.F,
52 (1) HF215 164 (1) 74 (1)
(1} 215 (1)
Ramudhana  Bhudkum Gajandoh  Bhimalgond
SGl. 78 (1) H.F.222 (1) 185 (1) H.F191 (1)
Thuepani S5CI. Bimalgondi H.F.45 A (1) Pench H.F.
238 (1) H.F.200 (1) 46 (1) 265 (1) 266 (1)
Dhutmur SC1. Jam C.W.R. Bhimalgaondi
295 (1) 16 (1) 18(2) HLE191({1) Amla H.F,
197 (1) 166 (1)
Mandewani Gummaj  Borpani
Adhoc (1) CWR. 253 H.F.43 (1)
(1) T2 (1)
Badda Palaspani Pench Dhanara
Adhoc (1) CWR, 254 H.F272 CWHR.91
{1} (&) 2]
Amakuhi Majiapar Singardeep
Adhoc (1) CWR. 183 273 (1) CWH, 263
(2) (1)
Chicholi Bhuli CWH, Nandudhana
CWH.B (1) 10 {1) 280 {1) CWH. 195 (1)
Efkapar Gummaj Jam CW.R.
CWH. 231 CWR. 247 20 (1}
(2) (1)
Ramudhana Gajandoh H.E
SCI. BO (1) (1) 45 (1)
Thuepani Dhanora
SC1.242 (1) CWR. 88 (1)
Chakara  Elkapar
Adhoch (1) CWR. 230 (2)
Wadda Singardeap
Adhoc (1) CWR. 262 (1)
101120 Armakuhi Jam CWH.
Adhoc (1) 16 (1)
Umrighat  Mapapar
Adhoc (1) CWR. 185 (2)
Boria SCI. 213 (1)
Chakara Adhoc (1)
Umrighat Adhoc (2}
Amakuhi Adhoc (1)
Total- 9 Traes 22 Trees 28 Traes 11 Trees 70
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1. 2 3. 4. 5. 6. 7.
Gajandoh Bhudkum  Bhudkum  Bhimalgond
H.F.44 {1} H.FE.223A(1)H.F.222 (1) H.F136 (1}
Jam CWH. Raghadei+ Gajandch Amla H.F
214{2) H.E215 (1) H.FE44 A (1) 167 (1)
216 (1) Borpani 163 (1)
H.F. 63 A {1}
Barpan Raghadei Pench
H.F.52 (1} H.F216 (2} H.FE267 (1)
215 1)
1211560 Singardeep Bhimalgondi Singardeep

CWR. 262 H.F.180 (1) CWR, 263

(2) (1)
Majiapar 196 (1) Jam C.OW.R.
183 (1) 198 {1) BO (1) 22 (2)
Jam CWH, Singardeep  Majiapr
22 (1) CWHR. 262(1) CWR. 28 (1)

Amakuhi Dhanara
Adhoc (1) CWRH. 88 (1)
Chicholi Jam CWH.
CWH. B (1) 16 {1) 22(1)
Majiapar CWH,
186 (2) 187 (1)
Chakara
Adhoh (1)

Total- 3 Trees

10 Trees 17 Trees 4 Trees 35

Singardeep Gajandoch  Gajandoh

262 (1) H.F43A (1) H.F.44 A (1)

Borpani Jam CWH. Borpani

53 (1) 22 (1) H.F.{1}
Raghadei
H.F. 216{1}
Borpani H.F.
35 (1)
Bhimalgondi
H.F.196 (1)
Majiapar
CWR. 186 (2)
Singardeep
CWR, 269 (1)
263 (1)

Total-

2 Treas 2 Twas 9 Traes 13
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ABSTRACT

{1} Mo, ot drees in High Forest
Conversion Werking Circla {H.F.) 173

i2y Mo, Of trees in Coppice with Reserves
Working Gircle (C.W.A.) 146
(3 Moo of trees in Selection-Cum-
Impravemant Working Circle {(5.C.1,) 69
(4}  MNo. ol treas in Adhoc Faellinh sernies
e
51
Tetal- e
4749
V. COLLECTION OF FIELD
DATA.
Following measurements were

recorded in the prescribed F.R.. farm MNo.
28 on each sample trea.

(i) Two diameters over bark and under
bark at breast height were measured in

Cms. naarasito 2 mm.

iy Total height was measured in meiers
naares! 1o cne tenth of a matre.

(i) Two  diameters CB/UEB. at mid
height and at half height above 1.37
metres.

(W) Bark thickness in Cms. at BH,
Crown-length, haight of first gresn
branch and height of green branches
alrcund in metras nearast 1o 170N
malre wara reconded,

Murmber of rings on stumps and
haight of stump in Sms. nearest to 2
mm. wearg recorded,

The length from ground level o a
paint where d.b.h. (0B.) 15 20 Cms.
was divided into sections of 3 metres
each, the last section nat exceading
4.5 m, and, not lesser than 1.5 mm.
at the mid point of each section. The
bole length between 20 Cm. over

(v}

(i)

bark and 5 Cms. over bark e
slandard  small-wood  bole  was
dvidied into aectons and

measurements recorded on similar

15

lines as thal of standard timber bole
section. Branches conlaining timber
and small wood were measured as
per procadure follewsad lor stem bole.

Vi. METHOD ADOPTED IN
PREPARING STANDARD
VOLUME TABLE

(1} The graphical method was rejected
for fthe pofposas ol stem and
branch timbar calculatns betausa
al ks fen subjectiyve nature and
parsanal ias involvad in fitting the
free hand curves, The regression

mathods are nol only free lrom
above delecis bul also ansure
assessment of accuracy and

dependability of the volume fables
and therefore were adopled in the
present study. Regression methods
far total wood [(stem and branch
tirmteer stem small wood) were (ned
for wach height class. The
regression of total wood over basal
ared for individual teak tree within a
particular  height class showed
significancy at 4.0001 probability
level, But when the regression of
regression coelicients of wvolume
basal area lines were (@sied
agalnst average height of individual
height class, it was found 1hal they
ware non-signilicant for even 005
probability level. Tharelore  an
atterngd  for estimating the  stem
small waod by deducting stem and
branch timber from total wood had
to be rejected, For the purposes of
stem  and branch  small  waood
volumes, the dsual graphical
mathods had to be adopted, for the
did nol exibt any  kRown
mathematical madals. With a view
tz facilitate they field staft the
present tables were based on usual
measurgments of breast height
girth and 1ofal height,



(2}

A stody of the availlable data
indicated that high degree of pasitive
carralation exists between the stem
bramch timber valume combined and
basal area e seclional area al
prreast height of individual trees within
a particular height class, Data for 9f
12 metre height class were scanty
and as such well defined path of the
curve s nol visualised in tha figure |,

coefficients and determination
coafficients  for the wvanous height
classes were tound (o be as under,
The determination cosetienls show
that 82 present to 34 percent volume
in the stem volume lor various haighi
classas is attributed o carresponding
basal areas considered as nr2 &l
breast height and the rast may be

but the degres of correlation is accounted for the fﬂe"r'a[i{'ﬂ in the
sufliciently  high. The carrelation stem form from the circular shape,
TABLE 2.
Coefficient of carrelation betwean stem branch timber volume
and basal area of teak trees.
Height Class Correlation Significance Determination
(metres, ) coelficient, coefficient,
B-12 + 892 Highlysignificanl al 0.001 .80
probability level.
12-2156 + [958 do .92
15-218 + 0067 dao 0.54
18-21 + 0841 do 0.88
21-L224 + 0.954 do .92
{3) Further, the regression of stam + evidenced from figures 1 to & Somea
branch wolume combined omn basal of the points belenging to abnormal
area was found to be linear for trees group and showing large deviations
of a given height class, except for fram the relationship can also be
-2 12 metres heigh class where the spofted aut in ahove figures.
relationship appears to deviate from {5) The significance of the regression

(4)

straight line in the lgure | merely
because of non-availability of data for
21 Cms and above girth classes, Tha
significancy of the FEQIESSION
cosfficiant for this heaighl class L&,
9-L12mefres  at less than, 001
probability level goes to prove that
the straight line relationship halds
gaad in thal casa oo,

The linear relationship of the
regression of stem branch  timber
valume combined owvar basal area for
wach  helght  class 18 further

16

coeficients for each haight class wara
tested in each case and they. were
found 10 be highty signilicant on a
probability  mueh  less than 0007
probability level, This shows that thang
is definite increases in the stem +
branch timbar volume (‘-III-H'EPSHDHEI-IHQ
to an increase in the basal area of the
teak trees ina particutar height group.
The table reproduced below Indicate
the position of  significance of
regrassion coefticeints to for vanous
height classas.



TABLE NO.3
Analysis of Variance

Height Degree of Regression Standard error Significance,
Class freedom coeficient of regression
coefficients.

B-212m 23 J9.53242 4169 Highly signiticant at

001 probability laval.
12-£15 m 41 51.52880 2.338
15218 m B1 B5. 37618 1. 80K3 [a-14]
18-£21 m BA B3.37614 214 (5:14]
21-S24m a1 B3.766495 4,533 oo

Vil. COMPUTATION OF VOLUME
TABLES.

{1} Individual Tree Computations.
Volume in the round

Twao mid diameters under bark recorded
al the mid lengih for each-deg of the timber
bole were averaged. Stem limber volume
under bark for each section was calculaled
by multiplying the full sectional area (or) al
the mid point and the length of the leg.

Tha urdfer bark valumes of ilem tirmbar
logs wera added to arrive at the total stem
timber volume under bark of a tree in the
reund. Similarly the branch timber volume
{ub.) and stem and branch small wood
valume (o.b.) werg determined separalely
ter gach free,

(ii) Classification of AVERAGING

The wess were classifled and roupeEd
into Five height classes wiz 9712 m, 1215
i, 1821 m, and 21/24 m, for the purposes
of  slam+  branch  limber  calculaton,
Classitication -by &5 height and 9 girth
classes as por gradings described earher
‘wera done for the purposes of stem and
branch small-wood calculations. Averages
wera worked out for stem small-wood (u.b.)
and branch small-wood (ob) volumes
separately for each group. Bul for the
gslimation of timber wolumes, individual
volume and basal area wera considerad.

17

(hil} Method of Compilation,
[A)
(1)

Stem & branch Timber volume.

The total of stem and branch timber
valume of each tree within a height
class was plotted over its basal araa.
The relationship adguataly
approximaled o be a linear (See lig. 1
e &), within each height ¢lass. Hence, a
straight line regression equation,
indicated balow, was filied to the data
farsach height class separately
¥= a+ bx———(1)
The abowe aguation may be written in
the modified form as
Y= y+b {g-%)}——( 2}
Whare ¥= axbimated stem 4+ oranch
firbear valume (u.B) ol a leak ires,

¥- BHasal area of a teak al breast
haight

@ - Regrassion Constan]
b- Regression coeflicient

y= Mean stem + branch timber

vodume (ub.) of a beak tree in a
particular height class,

¥= Mean basal area of a teak tree in
particular height class,

Tha values of regression coefficients

and regression conslants within each

he Cilclasswerefound tobe as under:-

(2]



TABLE No. 4

Height Class Actual mean Regression Regression
{meters) helght of the coeflicients constants.
group (meters)
9-212 1.7 38.53242 - 00 7 7Pea4
12-£15 14.2 51.52880 - 11538537
15-218 16.7 6537618 - 154 77053
18221 19.1 B3.37614 - 10596140
21-224 22.5 83, 76695 « 17275721
(3} The regression coelficient for each imerval of each height class. The
height class was found Io bDe adjustad values of {a) denoted by (a')
progressively  Increasing  with  the interim regression  constantl  wera
increase in haight except 18--21 obtained for each height class by
meaires height group. Similarly, the insarting the wvalues of (B in the
regression constant Tor each height equation (2).
class was found lo be progressively {6) The abnormality existing in the basic
decraasing with ihe increase of height data and consequently in the
except 18221 metres height class. unadjusted regression  coefficients
The areapiien indication an vias harmonised.
abnormality i”?hﬂﬁﬂmcl’_&"ﬂﬂrﬂ'ﬁﬂ and {7y A study of the adjusted intenm
Eﬂ‘“!ﬂ:ll’ﬁn |:|‘| hﬂ1d dEI.I:E. m ”'IE Tﬂ'£E1 f&grﬂﬁﬁ.inn constanis [a'] a“u ﬂ{_lual
metres haight class. maean height  indicated a linear
(4] To harmonise such and other relaticnship  except the wvalue at
abnormalities, regressien  of b 15-218 m height group. I appears
(regresgion coefficient on ‘H° (Mean that inspite of harmonisalion ol
haight) was determined. The nalure regression coellicient with the aciual
of relationship was found to be more mean height, vide para 35, the
approximated to a straight line than ragrassion constant at 15-<18 m
any other curve. heighl group could nol take up a
(5} A straight line {regression} batwesn clearly defined trend. A straight line
the actual mean height. ra!ailnrlshm tielwaen the values of
; : (@) and correspanding mean heights
(H} and carresponding r_srgrass-mn was derived by excluding the
coefficient (b) was taken as:- abhormal value of (a') for 15218
b'= b+2H—I(3} meires halght group, The straight line

Whars b1 and b2 are coafficiants of
the equation and b’ is the adjusted
regression coeflicient.

The regression  egquallon
obtained as:-

b= 349124+ 381290 H-..... {4]

From eguation (4) adjusted values of
regression coafficient dencted by (b7
were obtained against mid hekght

L
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regression of a' on the actual mean
bsighl (H] was taken as:-

a"= al+a2 H....[5)

Whare al and a2 are constanis of tha
equalion.

The lme af the best fit (excluding
15- /18 metres height group) was
found to be -

a"= -31.60720-5.27436 H...(6)



(8] For the final volume Dasal area lines- group from the aquation (4) and (G)
the moditied values for {a') denoled raspectively, Tha finally maodified
by (a") and for {b) denoted by b’ were values for regression coaflicients and
calculated against middle of the constants were fabulated in the {able
height interval including 15218 m i

TABLE MNO.5
Height Actual Mid Height Adjusted Interim Finally
clase miEan {metres) final reg- regression adjusted
imetres) Helght ression co- constant, regression
(Metres) efficient (b'). constant.

2212 1127 10.5 + 3968633 - 5. 39830 - BE_98R0T
12-215 4.2 13.5 + 47, 982917 « 10783317 10281115
15-2184 167 16.5 + BB 42161 - 11380057 - 118.63423
18-£21 18.1 18.5 + TLBED3T - 16555150 = 134 45731
21.2-24 22.5 P + 52.29961 - 152 64646 = 150280309

(21 A glance of the table 5 _indicates that abnormal 15218 m height group in
inough the tolal dewviations: in the final particular and in other height groups
value of regression constant is in genaral.
greater than the interim ones, yet the (101 Finally the general valume basal area
spun of the deviations has been eguation were chtained as :-
reduced to a greal extent in the y=a"+ b' % and have been presented n

table Mo, &,

TABLE NO. 6
FINAL VOLUM BASAL AREA LINES.
Height class Volume besal area line. Remarks.
{metras)
B-12 Y= -BE.98801 + J9.608638 X  Applcable for  stem -+
bBranch timber valumes

1£-215 ¥= -102.81115 L 47, 88291 ¥ -do s [ B

15-218 ¥e 11883423 + 5042161 ¥ -do- -do-

18-21 Y= -134 45731 + TD.BBO3 X -do- -t

21224 Y= -150.28039 + B2 28901 X -dao -da-

The stem + branch

himber  contant

{LLBE.} tar the mid basal area {calculated on

full [mr?) for mid of each girth classes and
haight classas were finally tabulated for the
standard volume tables
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B. STEM SMALL-WOOD VOLUME.

1.

The stem small-wood wolumes and
basal areas of teak trees wera
rouped  as per girth and height
classihcatlions separately and
average values were worked oul,

The average stem small-wood was
plotted as dependeri variable and
average basal area asz independeni
variable on the graph for each heighi
class separately. The curves wera
harmonised and smooth free handg
curves wara drawn for each height
class separalaly,

In few cases, where the average values

could not lead to well delined curves,
weightage was glvan 1o the number
of paints and smooth curves were
drawn. |See fig &), There were fow
points awvailable for 9-212 metres
height class and there were the
figures beyond 61-80 Cms. gbh.
classes WETE based an
exlrapolations.

The curved values of stem amall-wood
valumas wearg read against
corresponding average basal areas
caleulated for all the mid girth interval
for 15-20 Cms gbh. & 51-80 Cms.
gbh. were tabulated finally for the
volume tables from the smoothensd
curves [See fig..6.]). The remaining
curved values for 61-80 Cms. and
orwards gbh, classes for actual
average values were further and
harmonised by expressing them as
percenfage of the corresponding stem
+hramch timber volumas caloulated by
regression methods (See parl &),

These percentages were plotted
aganst averags  basal Areas
carraspanding 19 the mid points of tha
slandard girth classes for sach haight
class separalely, The curves wera
harmonised and smooth curves were
drawn for each hemght class. The
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percentages showed wvery  mincr
changas in few girth height classes
and the majority of the girth heigni
classas indicated no change in their
original values_

The curved percentages from the
ahowve smoothenad curves weare read
against corresponding basal areas for
the standard mid-girth classes. The
curved percentages were multipliied
by the corresponding tinally tabulated
stem + branch timber values and the
product was divided by 100, These
calculated values of stem smallwood
WErE repiothed agains the
corresponding  basal areas and
smooth curves wera drawn for sach
height class separalely. Final values
were read from these curves agains:
corresponding basal areas tor mid
girth intervals and fabulated for the
tables {See fig. &.)

C. BRANCH SMALL-WOQOD.

The branch smallwood volumes and
Dasal areas ware grouped by
standard girth and height classes as
was done for stem  smaliwood
Averages values of branch small wood
and basal area for each group was
calculated,

The average values of branch

smallwood  were  plolled  against
average basal argas lor each height-

class  separalely. The  branch
smallwood  dala presenied much
difficulties  and al places the

weightage of the number of pomnts
was Qiven in determining the path of
the curves, The harmonised and
cmaathenad curves wera drawn for
each class separately.

The curved values were read agains
the basal areas corresponding to the
mid-paints  of the standard  gith
classes and labulated finally for tha
volume tables (See fig..7)



Vill. APPLICABILITY AND
ACCURACY OF THE VOLUME
TABLES.

1,

Tha presanl lables will be applicabla
for all the height girth classes of the
South Chhindwara Division cantaining
targe number of teak trees or stand
as & whole within the accuracy limits
meantioned hare after. They are not
expacted 1o give exactly the same
volume for individual trees becausa
of the wide wvariance of (ha trae form
mei-with in nature for the same
height and girth, But cerainly they
ara expected o give accurale resulls
within the prescribed accuracy when
applied to large numbar of trees. The
table can be applied safely 1o other
localities tee, provided a sample of
teak trees representing  all girth-

TABLE NO.7

height classes closaly agres with the
Aggregate diltarenca percent,
averaga deviaticn percent  and
relance interval of the basic tables.
The sample should further satisly tha
condition that its Aggragale dilarence
should not exceed the guaniity Qiven
by 2« Average Deviation of the

n
tables where n is the numbar of the

iregs in the sample. Lacal volume
fablas will hava to be prepared for the
lccality il the above conditions are mot
salislied by 1,

The accuracy of the fables peraining
o stem + branch timber and small-
wood volumes was lasled agamst the
cormesponding actualvelumes of all the
basic trees numbaring 479 of the
tables. The standard errars derived
have hesnpresented inthe fable Ma. 7

Standard Errors of the Estimaied stem « Branch Volume.

Height class Degrees of freedom Standard Errors in
(Metres) Cubic decimatres.
8-712 24 = 15.01

12- 415 a3 + 5& 49
15218 81 = 7E.03
18-221 BH + 109.72
21-.24 ey + 120.24

The reliance

Stem+Branch

timber wvolumes and (ke average
walumes Dy gerh-hEi_gl‘lT classes have
been furmished in the 1able No. 11,

The aggregale difference percent,
and average deviation percent for the
gstimated stem + branch timber and
stem  small wool volume for the
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various girth classes of the table
have been presented in table Mo, B
The branch small  wood are
considered as fuel oul-turn and doas
et matter much in walue
conswdaErations, s ACCUTACY,
tharetore, does not find place in the
tablas:-



TABLE NO. 8.
Aggregate difference and average devialion percentages.

Height class Aggregate of

difference per-

Average deviation percent of

(Metres) estimated cent volume estimated volume over

actuals, aver actuals.

Stem + Branch Stem+ branch Stem +branch Stem «branch

limbar. smalhwood. fimber simall wood.

1- 2, 3. 4, 5.

912 F13.9 % +4.67% S0,.33% 24 .85 %
12-£15 -5.60 % -1.91% 17.83% 20.50 %
15-218 -2 94 %a +1.40% 16.88% 16.84 %%
18-421 +8.55 % -3.63%: 16.01% 21.71 %
21-224 +0.02 Yo #7835 i.24 % 25.07 S
Total for the  + 1.64% + 0.56% iT.12% 0.4 1%
wolurme table

a The aggragate differanca percant for
sterm  + branch timbar  volume
fluciuates with the height class and
the same & observed for stem
smallwoods Tha Aggregate
diffgrence percent is well within the
limits for stems+branch timber and
amall wood prascribed for the valuma
tables. though the values of averaga
devislion percents have gone high.

IX MINIMUM NUMBER OF
TREES REQUIRED FOR A
SPECIFIED PRECISION.

It has been a caomman query to know
the minimum number of obsarvalions
required for a specified precision viz = 10
parcent of the mean, An attempt has been
made ta utilize the basic data of present
tables to meet this requiremeani.

Frior to construction ol the present
tables no data were available for the study
ol wariability in Gmber and smallwood
volume of teak trees occurring in the
division. Therefora, the number of teak
trees sampled In the present study had (o
be based on practical experience gathered
wilh the working of teak in these forests.

To provide a statistical basis on this
aspect, minimum number of trees reguired
for a precision of £ 10 percant of the mean
have been calculated and the same has
been furnished in table Mo, 10.

The minimum for girth classes 61-80
Cms. and above were based on
stem+branch timber dafa and f1or girth
classes below 60 CTms, werg based on
stem small wood data.



TABLE NO.9

Minimum number of sample trees required for @ = = 10 percent
precision of the mean.

Girth Minimum MNo. of sample trees required.
Total for

Classes Helght classes in metres. girth class.
(Cms.) 8=212 12-215 15-218 18-421 21724

15-20 122 122
21-30 75 51 - 126
31 -4 30 F¥ 5 71
4150 21 25 26 - ; 70
51-G0 16 17 10 = 43
61-80 94 143 130 95 5 464
a1-100 - &3 LR 24 45 140
107-120 22 15 18 12 &4
121-150 - 27 15 12 7 61
150-180 = - 1 11 T 18
Tolal tor 363 335 248 462 A0 1186
Haight class.

Xil. CUBICAL CONTENTS CF AN
AVERAGE TEAK TREE OF
DIFFERENT HEIGHT CLASSES.

An estimated average standard siem +
branch timber volumes under bark with &
confidence inferval at § percent probability
lewel hava been furnished in Table 10. Thus
ol of every 20 teak trees, there will be 10
trees confaining the standard siem timber
yolume (u.b.) within the upper and lower
himits indicated agains! sach haghi-girih
class. These limits can be ulilised in
estimaling  the maximum and  menirom
standard stem +branch timber wvolumes
available in a coupe or stand. Accordingly
such hmits can guide approzmately in fhe

calculation of magimum or minimem upset
prices which a Forest Manager can accepl in
a public avction, The standard stem ard
branch amalleaod velumes available from an
avarage teak tres of particular height girth
class have bean presaented imtable 10and 11.

Conversion fables for conversion ol
Girth to Diametre and Diameter to Basal
area have been furnished in Table No, 13 &
14 o0 fhal direcl use of different heighi
class regression  eguations  for  the
estimation of standard stem timber volumes
may be made speadiby. A =et of adjusted
regressicn lines on graph paper have been
appended for estmating standard stem
timber volumes directly without going info
elaborate calculations {See figures 1 to 7).
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TABLE NO.12.

TECTONA GRANDIS (TEAK)
Girth/Diameter Conversion table
(Converaion Factor d/9= 0.316)

Centimelers Centimoteres of Girth,
Girth,

a i 2 3 4 5 & T B g

Corresponding diameter in C.M.5.

10 32 435 438 41 44 47 51 54 57 BDO
20 63 €6 70 7a 76 79 82 B5 88 92
a0 95 98 101 104 107 1.1 1.4 117 120 123
40 126 131 133 138 139 142 145 149 152 155
50 158 161 164 167 171 174 17.7 180 183 186
&0 190 193 196 199 202 205 209 212 215 218
70 221 224 228 231 234 237 240 243 246 250
B8O 253 256 260 262 265 269 272 275 278 281
80 284 288 201 204 287 300 303 307 30 313
100 16 M9 322 926 329 332 335 938 341 344
110 248 4951 354 4357 360 363 367 I70 373 376
120 179 382 386 389 399 395 398 401 404 408
130 411 414 417 420 423 427 43.0 433 438 430
140 422 446 448 452 455 458 462 465 468 47
150 474 477 480 483 487 490 493 406 499 502
160 506 508 512 515 518 521 525 528 531 534
170 537 540 544 547 550 555 6556 G550 562 G566
180 569 572 575 578 682 685 588 591 504 507

Example:- Girth 158 C.M. 3. Comresponds 1o 48,8 C.M.5. diameter,
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