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determined with the help of & scale. The concentric plot

centre was reached by cruising along the desired bearing and
measuring the desired distance with the help of 80 metre

nylon rcopes. {Corrections for slope were given wherever necessary.
The common centre of 4 plots was marked on the ground. Four
concentric plots of 0.1, 0.2, 0.3 and 0.4 ha were laid out

with diagonals in north-south and east-west directions. The
diagonals for wvariocus plots were &as given below:

1. Lo 72 metres for 0.4 ha. plot
Ze 38.73 metres for 0.3 ha. plot
3. 31.62 metres for 0.2 ha., plot and
4 22.36 metres for 0.1 ha. plot

A1l the four corners of the plot were serialily rumbered as

1, 2, 3 ahd 4 starting from north direction and ending in
clock-wise direction. The plot points indicated by posts
rmumbered as 1 were of 0.1 ha., posht munbered 2 were of (0.2 ha.
and so on. In addition, an area of 2 ha. around the centre

of the plots was considered for 5 species kullu, kusum, mahua,
simal and harra. The circular plot of 2 ha. was not demarcated
on the ground.

The trees and bamboo clumps touching the north-west and
south—west borders were considared as t!'in! trees and were
ermmerated while those touching the north-east and south-east
borders were considered as tout! trees and were excluded from
emumerations. While emmerating the next bigger plot the t'int
trées were considered as tout! trees and 'out! trees as 'int
trees so as not to count the trees for the second time to
avoid over-sstimation., A3l the treea species upto 10 cm.dia.
overbark and all the bamboo clumps were emwerated over the
entire area of the plot 0.1 ha, and the rcecord wvas maintained
separately and for the naxt bigger plot emmerations wore
undertaken, on similar lines, in the additional ‘area arcund
the previous smaller one. The record of this ermumeration was
maintained separately. Lilkewise all the four plots were
enumerated. The sample tree study was confined te 0.1 ha.
plot only and all the trees above 30 cm. diameter owverbark
were congidered as sample “reecs over the entire area of the
plot except the north-west quadrant of the plot. In the
north-west quadrant all tho trees above 10 cm. diameter over-
bark were considered ns sample trees. Bamboo clump analysis
by age and soundness classes was taken up of every eighth
clump sharting from the first. The culms were divided into
three diameter classes viz. 2 om. to under 5 cms., 5 cms. to
under & cms. end 8 cms. and over. Bamboos undcr 2 cms. dia-
meter were ommitted from counting. Bamboo waight sormles vere
collected for diameter classces mentioned above and then green
weight and the utilisable lengths were recorded. One of the
samples was utilised to determine green weight to ovendry
weight relationship. The five trees viz. lkullu, kusum,
mahua, sim2i and harra were emmerated in the undemarcated
2 ha. circular plot and the record was maintained separately.,

During the fiald work the field parties £411ed in the
following forms. ~
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1. -‘Plot approach form
2. Plot description 'fornm

3. Plo'b enuneration forn:

- T for 01 ha. ploty . .. - .
s I 4 "Eor ani adattichal area: of 0.2 'ha. plot
ST -1 ‘

£ e ":L‘m.b ah.'addlt:_onalg a.rea of 0.3 ha. plot
K - *rfr o -~
s dY Fortan ‘naditiondl area of 0.4 hf. plot

17" @) ffor 2 (ha. surrounding,;to emmerate kullu, kusum,
harra, mahua and, simal. " Yy

Lo Sample tree¢ form for 0.1 ha. plot
5. Bamboo emmeration form for C.1 ha. plot

6. Bamboo weight form

2.4-4.2 Final S"\.E'VCy:

During the final survey all the operations of selecting
a reference point and laying out of a plot were done on the
same line as for pilot survey. However, only one square plot of
0.2 'ha. area was laid ‘out at the 1ntersec'blona.'l. points of
latitudes and longitudes spaced at 1%!x1%'. In those grids
where only bamboo ermumerations and bamboo analysis study were
to "be cerried out, the trce svecies composition was not consi-
dered &s the same was dlready covered while undextaliing field
:l.nven‘boxy 4n 'sal ahd miscellaneous strata. The: bamboo weight
. sa:nml’es o determine gréen weight to oven dry weight relation-
‘ship, ver'e of 0.50 mwtr. Yength instead of 1 metre length,
cdollected dur:l.ng the pilot guriey. JThree .sammles, one from the
top portion, ofis from the middle porition and the ihird from the
jbottom portlon, were collected for each dimmeot.r class. For
volwne study s 10 txegs por diameber. clags per individual
species such as sal, sa.ga, rija, sisdo, moyen, am rai, haldu,
kekad, mmdi, siris hoheds, sidha, bandhan, dhaora, jamun,
dhaman gamari, ka.s:. Furari, tenu.l, Simal, salai =2nd bhirra

were felled and -the Temaining onss were clubbed together
o form rest of the species group and trees of different
speciea felled.

The data collected was recorded in the follpwing forms:

1. FPlot approach .form,

2. FPlot description form,
3. Plot cenumeration form,
4. Sample tree forn,

5. Bamboo enumeration form,
6. Bamboo weight form

7. Volume sgtudy form.
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Field forms:

The Plot Approcach Form:

This was fi1lead. in- E{y‘ the -C.I‘ew' Jdeaders whila Procecodisag -
from the field camp to the reference puint and then on to the
plot centre{s). The form was meant for time study and to help
the check crew to locate the reference point and the plot
correctly. The form was not designed for punching.

The Plot Description- Form:

This form was coded for punching. The data on this
form was recorded for 2 ha. swrround around the intersectichal
pointa of latitudes and longitndes. The data, regarding the
location, legal status, land use, vegetation, forest type,
size class of crep, height, stocking, regeneration, bamboo
occurrence, quality, terrain data, soil data etec. were filled
in this form.

The Plot Ermumeration Form:

This form was also coded and species code and its diameter
at breast height overbark wers recorded. For bamboc clumps
the species code and the average clump diameters were recorded
individually.

. The Sample Tree Form:

This form was coded. The data for individual tree species,
occurring in the sample plot, and considcred as sample trees,
ware recorded to establish the dizmeber height relationship.

The Bamboo BEnumeration Form:

This form was coded. It recorded kLamboo age—wise and
sounduess~wise analysis for diamster classss 2 cms. to under
5 cms., 5 cms., to under & cms. and & cms, and over. The
total rmumber of culms paranalysed clump was also recorded.

Bamboo lieight Form:

This form was coded and was meant to record bamboo
green weight data, utilizable length upte 1.5 cm dia., ot top
end and the diameter at breast Height, by diameter classes,
It also recorded the green weight of samples collected feor
oven dry weight to green weight relacionship.

The Special Study Form:

This form was coded and was meant for -studying the
analysis of tree volume by diameters and utility groupings.

The details, regarding the coding instructions, f£illing
up of forms are given in the Field Manual which is appended
as Appendix 2.
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CHAPTER - TIT .
DBTA PNALYSIS
PILOT SURVEY RESULTS:

A Pilot Survey for determining the optimm size of a
plot for rescurces survey in Qrissa area had been carried
ogut. 140 grids were selected at random covering three
density classes 0.1 to 0.29, 0.30 to 0,692 and 0.70 and above.
At each grid point, square plots of four sizes, wiz. of 0.1 ’
0.2, 0.3 and 0.4 ha.. were laid, in & concen'br:_c form. Trees
in each sized plot were emznerated. For analysis purposes,
over bark volume of trees, 20 cm and above diameter at breast
height has been worked out with the help of local wvolume
equations developed for 18all! and 'Rest of species! in
Narayanpur survey. In case of _Bos Wel 'Lla serra‘t‘a, however

has been talken.

The estimated co-efficient of variation (c.v.%) for the
volume in different sized plots, in different forest hypes,
and for all the forest types taken together, have been worked
out and tamlated below:

Plot ' Forest Troe .
Size Sal Misc. Salal AT
(ha) C.Va%
0.1 168.10 173.06 118.35 171.23
0.2 119.46 128.34 93.76 125.23
0.3 116.36 126,57 113.13 123.11

0.4 103.87 17399 102.36 T12.85

From the above table it is obvious that 0.2 hectare
plot may be the optimm size.

BR300~

Tree Volume Study:

For tree volume study, trees felled in different dia-~
meter and height classes all over the project ar=a were
used. The mumbers of trees of varicus specias felled and
studied for the purpose are shown in Table~10.
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Felled tree volume:

Each felled tree was cut into sections of suitahle sizes
and the overbork and underbark diamesters at each end of a
section were measured and recorded. The length of the sepction
was also recorded. Freom this data, appiying the Sraldants
formula, the overbark and underbark wolumes of each section
of the tree portions inecluding branches were calculated..

v = /L @& + & )
Where

¥t is the volume (mB), tdr, and 'd!, are the average

diameter (m) at the two ends of a secthictl and L' the length
(m) of the section. 1d4', and 'd ! represent overbark
measurements for overberk volum="and underbsrk measurements
for underbark wvolume. In case of stump volume and volume of
first scction of each branch, the average diameler at the top
of the stump or at the top of the first section of a branch
was considered to represent the mid~diameter and the volume was
calculated as follows:

v = 7\ d2L

Where,

1dt is the average dizmeler (m) at the top of the sbump
or at the top of the first secti~n of a branch..

The overbark and underbark volumocs of a1l the secticns
of a tree were added up to. chbitain overbark end underbark
volume of the tree.

Cull. Volume:

Measurement cf defeet such as rot, hollowvness cte.
were also taken at each emd of a s=ution and the denth of
cull recorded to sstimate cull volune. If the defect vas
present at both the ends of the section, the cull volume
was calculated considering that the defective portion forms a
eylinder. The larger diameter of the cull was comsidered
as the diamebor of the cylinder and the length of the section
as the lengbh of the cylindier. In cases where the defect
was present at one end of the section ondy, the cull wvolume
was calculated considering the cull conforming to a cone.
The 8efective measurcment was considered as diameter' of the
base of the cone and the depth of cull as height of the’
cone. Rot volume and hollow volume of each section were .
calculated. These volumes were added up over the whole tree
to obltain cull volume of the tree. Cull percentages were
calculated for each defect from the cull volume of all the
felled trecs in a particular diameter class and total
underbark volume of all the trees in that class of &
apecies. Thoso are given 1in Table 7.0.
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Bark Volume:

The difference of overbark ahd underbark volumes of all
the treesg ~in, a.diapeter class. give the bark volume in that
elags. .« The bark yolume pas expressed, as percentage. of total
updqrb{ar}cryo;}g.piue ax, that class to. ©ohbtain percentags. bark volume

e

. .of a particul, wdismeber ‘cliss: The hark, percentages are
Sgtvenydin fable G6.0s ., o ., T "
cpy B BT R wmd M o 4 LE L w SR :
+314 . : !
U lt'}r VOlu'm&e‘-!? k'} 1 - iﬂ‘ i) . " "-. S

Each section of a felled tree'was assigned one of the
utilities viz. Plywood, Saw milling, Pole, Pulpwood, Matchwood,
Packing case, Fuelwood and no utility (nb utility ineludes ths
volume of stump, volume of first section of ehch branch which
cannot be utilised for any other purpose. Th méy also include
cull volume). Thus for each tree the volume under different
utilities was calculated. These utility volumes wére classi-
fied by dismeter for each species. Since the félled treecs
data is too inadequate for estimating reliable, utility volumes,
the figures given, arc indicative only.

The volume of all trees under cach itility in a diameter
class of a speciés was expressed as 4 percenbage of total
underbark volume of that class. The volume of different
utilities were added up successfully ard the following combi—
nations obtained in order o have a better idea of the trend if
AYY o e e !
=l - -

ALCTIN 4 RYWT

fie - i

Sy kg Hon
- ™
Ly ‘}XQ'TIEPE- St .
'2) Plywood 4-Sawmilling .
3) Flywood ¥ Sawmilling i ‘Pols ‘
4) Plywood + Sawmilling + Pole + Pulp
5) Plywood + Sawmiliing + Pole + Pulp + Matchwood
6} Plywood + Sawmilling + Pole + Pulp + Matchwood + Packing
cased,
7) Plywood + Sawmilling + Pole + Pulp + Matbchwood + Packing
cases + PFuelwood.
8) Plywood + Savmilling + Pole + Pulp + Matchwood + Packing
cases2 + Fuelwood + No wbility.

These utitity percentages were plotted agoinst mid- *
diameter and smooth free hand curvds 3rzun to indicate, the
trend 'of the utilibty over the entire diameter range. Fron
these curves utility volumes corrésponding to mid-diameters
were read., Thoe utility percentages in different diamnster
clasges for important species are given in Tables 5.1 4o 5.8,

Volume Study:.

The volume of felled trees of a species was utilised
'for preparing general veolime ogquations for that species.
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General Volume Equations:

+

General volume equations were derived separately for some
important species. The data of other . species were taken
together to obtain a general volime equation for rest of
Species. Tree volume or a transform of it, was taken as
dependent variable and a function of diamcter and height as
independent variable. -

Following types of regression functions were tried.

+bD2‘H

v a

V = &a + bD + chH

v a +bb +cH + dDaH

V = a + bH + cDP“H

V/DzH =a + b/’Dz,H

leg V=a + blogD+c logH
Where

V = underbark volume (MB), D = Overbark diameter (m) at
the breast height, H - Height (m) and =2,b,c, and d are the
coenstantg,

Tha following general volume equations were selected
taking dinto consideration, (i) the standard error of the
estimrte, (ii) the multiple determination co-~efficient, and
(iii) the applicability of the equation in the enbire range
of data.

CRISSA_SUTVEY

GENERAL VOLUME EQUATICONS

\/(4’) Shorea robusta (132)

Log, V = =0.595479 + 2.1816565 log, D+0.877344 log_ H

(2) Terminalif cremnulata and T.bolbrica (117}

V/D"H = 0.339402 + 0.000342/D°H  or
V = 0.000342 + 0.339402 DH

(3)Pterocarpus marsupium ( 85)

V/DRH = 0.382499 ~ 0.007399/DH or
v = -o;ocv‘.:«'?Jr 0.382499 D

{ >Ougenia [o1e%] enensis and Lannca cor\ﬁland,e]ica (107)
V = 0.017028 ~ 0.243413 D + 0.415072 D°H

Diospyros melanoxyien (£0)
V/D'?'H = 0.400004 - 0.007336/D2H or
V = ~0.007336 + 0.400004 D9H
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://éé) Bridel~ia retusa (40)

v/DH = 0.383012 - 0.003872/D°H or
V = -0.003872 + 0.383012 D3

-/;%) Anogeissus latifolia (92)
- Log, V = -0.305765 + 2.042219 lc::gi3 D + .0.788251 loge H

. J/S) Lagerstroemia parviflora (45)
V = -0.010442 + 0.385687 DH

J(9) Syzygium cuminii (42)
V = ~0.002043 + 0.361337 D°H

ﬁ’O) Boswellia sorrata (G6)

V = -0.020177 + 0.377885 D°H
\\%1) Garuga pinnata (40)
V = ~0.014212 + 0.390288 DH

o A2) Adina coraitolia (65)

V/DH = 0.319951 - 0.002392/D°H  or
V = ~0.002392 + 0.319951 D°H

w(ﬁ) Bombax ceiba (71)
V/DPH = 0.310272 - 0.003990/D°H  or
V = —0.003990 + 0.310272 D~H

_j14) Cleistanthus colilinus {43)
V = 0.005405 + 0.336072 D°H
' J(15) Rest of species (329)
V = ~0.004119 + 0.346750 D°H

3<3.2 Local volume equations:

From the sample tree data, the diameter and height
of a tree was substituted in selected genceral volime
equation of particular species to cobtain volume of each
sample tree. The estimated volume of a sample tree or its
transform was taken as a dependent variable and corres-—
ponding diameter or & function of diameter as jrdependent
variable. The following equationa were tried.

v a 4 sz

v a 4+ bD + D
vV = a + bD

il

2

H



ro

e i *n
Gﬁ\mb ! +- 1ﬁ.(f]f"1\. ,_u‘_Bﬂr “ 'r -

V/D —a + b/D

oI9S VER Khiegp S 4
V/D:a+bD+C/D L

V/D =a + b + c/D
. i a B -

. . Thg .‘f‘o]_'l.‘owmg, ;Local, vqlwneneguat;l.o:%lﬁ wore pelected
Faking into car;uldera'b;g-l (1), thd stendard error"of the
?st:.r.)nie alillfc.hg miltiple aetermlha{::_on coefficient and
iid he applicability*of the eqiation. 1 =5 il
S by q ‘ﬁ%&n?tn—mrn&e,ph

dab.- (:f:;; n—g FPQ‘TW*‘&}LOGAiE\{fOL{ﬁ}J:}}ﬁQU%@NS ‘; Lo

(1) Shorea rcbusta (1 545 ) \

=
b]
!
i+

/D = =1.804754 + 10297714, D+ 0.10988%/D
oxr

V = 0.109884 - 1.804754 D + 10.297714 D°
\/m" Terminalia érenulata and T. be\‘JJb/;:Lca (575)
V/D = -1.684599 + 16.707586 D + 0.103171/D

) L
. ton ! w’

V= 0.103171 ~ 1.684599 D ¢ 10.107586 DP
/P‘berocarpus marsupivm (400)
v o= 0.0584? =, 1233468 D + 9433633 p? "
- /

{4) Oupeinia “6oj r=nensm and Lannea coroma_nde]_'i_ca (R52)
2

v o= 071051:4324 L 153088 D +Jr8 ?4’2.648 D

5) Dioc¥pyrob melsnoxylon (389) b
V/D = —0.494103 + 7.610416 D = 0.009124/D

or
V = = 0.009124 — 0.494103 D + 7.610416 D~

\},é{)’ Bridelia retusa (165)
V/D = ~0.839708 + 8.157614 D + 0.035143/D
or
V = 0.035142 - 0.839708 D 4 8.157614 D~
\(/%’ Anogeissus latifolia (748)
/D2 = 0.656667 ~ 1.020606/D + 0.045731/D°

oxr

v = 0.045731 ~ 1.020606 D + 9.656687 D7 .
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) \(7/ lagerstroemnia parviflora (185)

j13)

\;44)
o

No=

~0.153687 + 2.975938 D

Syzygium cuminii (221)

Loge v

= 2.132776 + 2479397 loge D

Boswellia serrata (151)

/-V‘- =

Garuga

~0.138655 + 3.021335 D

pimmata (139)

v/D =

v

i

~1.481043 + 9.797028 D + 0.077965/D
’
or

0.077965 ~ 1.481043D + 9.797028 D

Adina cordifolia (98)

N =
Bombax

v,/Dz =

v

-0.153360 + 2.802965 D

ceiba (71}

10.156600 « 2.076740/D + 0.136196/D%
or

0.136196 ~ 2.074740 D + 10.356600 D~

Cleistanthus collims (673)

v =

0.030925 - 0.587037 D + 5.709471 D~

Rest of species (1359)

V/D = = 1.449236 + 8.760534 D + 0.088074/D
or
Vv = 0.088074 - 1.449236 D 4 8.760534 D°
3.3.3 Emmerated tree volumes

The diamefer of each enumerated tree was substibuted
in the selected local wvolume equatlion for a species to
cbtain an eatimate of volume of each enumerated tree.

3.3.4 Plot volume:

The volume of all the emmerated trees in a plot

was added to obtain plot volume.
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Sarpling error:

The project area was stratified with the help of aerial
reconnaissance in-to forest types. As grids were selected at
random for ground survey in each forest type independently,
and & plot laid at grid centre the totzl volume and the wvolume
of timber species in a plot were taken as the characters for
study. The standard error {(S.E.} was celculated from the
following formila:

¥y
/ (Yi - f)g
(S.E.Ff i=1
n(n - 1)

Where Y. is observed plot volume, ¥ the mean plot volume of
the stratum and n the mumber of plots in the sample. The
finite population correction factor is ignored in the calcula-
tion. Standard errors expressed as percentage of mean for
different forest types for tdmber spegies as well s for all
spz2cies are given in Table 3.0.0 ‘

Tree Volume Study

Stand and stock tables:

The trees enumerated in each plot were classified by
diameter and species. Pooling the data of stems and volume
over all the plots in a particular forest type, the volume
per hectare by diameter and spocises for that forest type has
been worked out. These are given 1in Tables 2.1.1 to 2.1.3
and 3.1.1 to 3.1.3.

Growing stoclt of minor forest produce trees: .

Since simal, mahua, kusum, kullu and harra were enumera-—
ted in 2 hectare undemarcated circuiar plots at the sclected
grids, theo estimates of stems por hectarc by diameter class
for these species were obtained separately in each forest
type. These are given in Table 4.1 to 4.3.

Total growing stock:

The figures of total geographical arca of the catchment
was provided by the D.F.0., Working Tlans. The forezted
arca and the area under different T-~nd usce F was calculated
on the basis of acrial recomaissance survey conductzd ty the
Zonal team (table 1.1). Area of ltree=toress! (Land class
forest, wvegotation class tree forest, Open forest and bamboo
brake) in different forest typos was estimated on the basis
of the number of ground sample plots €falling in 'treo—
forest! of ecach forest type. These are given in Table 1.2.
Estimates of stems and volume per hecatare and area, wore
utilised to estimate the total growing stock in each forest.
type Ly species and diameter. Thess aro given in Table 2.2.1
'bQ. .2-.2-3 and 3-2-1 to 3-243.
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3-5-1

3.5‘3

3.5.4

3.5.5

Bamboo -
Area:

Bamboo area was estimated on the basis of the aerial
reconnaissance survey. This consisted of area in bamboo
brake and area over-lapping with Sal and miscellancous
forest types.

Hunber of clumps per hectare:

Estimate of the mumber of bamboo clumps per hectare was
caleculated on the basis of the bamboo bearing grids. AllL
the clumps jin 0.2 hectare plot in a grid were cmumerated.
The estimated mumber of clumps per hectare was 151.5.

Number of culms per clump:

Every eighth clump starting with the first clump in a
Plot was classified by age (current season, one to two Seasons
and more than two season old culms), condition (green sound,
green damaged, dry sound, dry damaged and deczyed) and
diameter of culm (2 to 5 em, 5 to J em and 8 cm and above
diameter ). Mean mmber of culms per clump under different
classes was obtained from all the emmerated clumps. These
are given in Table 8.1.

Culns per hectare:

The estimate of the mumber of clumps per hectare and
the muiber of culms per clump under different conditions y age
and diameter were utilised to estimate the number of culms
per hec~tare in various classes. These are also given in
Table 8.1.

-

Total mamber of culms:

Total rmumber of culms in different conditions, age and
diameter classes were obitained from the number of culms par
hectare and the area wnder bamboo. These are also given
in Table 8.71.

Bamboo weight:

en Yot
%ﬁ%ig}l‘b of sound mature culms was recorded just
after felling the culms from the ermmerated clumps. The
green weight of culms in diamster class 2-5 cm, 5 to 8 cm and
8 cm and over was recorded separately. From this data
average green weight of culms of different diameters was
estimated. The average green weight estimates was 1.162 kg.,
2.133 kg., and 3.565 kg. for culy. diameters 2-5 cm, 5-8

cm and & cm and above respectively. {Since current

Season and one to twe season old culhs Were not felled,

the weight of 2-5 cm diametier mature culwms was used for
current season and one to two sezson old culms. Fox

culms 5~8 and 8 cm and above in diameter of one to two
seasons, the corresponding weight of over two secason old
culms was taken. However, in order to estimate the total
tonnage of culms belonging to different conditions and age,
the following weight-agas wero considarod.
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1

Green Sound _ T.0
Green damaged 0.5
Dry sound ) 2.0
Dry Damaged 1.0
Decayed o]

4

The green equivalent weight of culms of each category of
banboo was estimated. These are given in Table 8.2.

Adr dry weight:

An experiment was conducted by the zone in the project
area to estimate the air-dry weight of bamboo at 10% moisture
from green weight. The air-dry weight at 10% moisture was
estimated as 61.64% and 64.46% of green weight at the time of
felling for 2-5 cm and 5-8 cm diameter culms respectively.
These percentages were utilised to convert green eguivalent
weight to air-dry weight at 10% moisture. -These .are also
given in Table 8.2.
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CHAPTER - IV

R OWING STOCK AND YTELD

INVENTCRY RESULTS

Area Estimates:

As recorded carlier in paragraph 2.2.1 the (rganisation
could not procure aerial photographs of areas falling in mep
sheets (on 1:63,360 scale) of 65 P/11, 12, 15, 16 and
74 A/11 and the photography being flown in 1967-68 could
not be rch relied on for computing the area. It was,
therefore, thought proper to tske the total gecgrarvhical area
figures available with the State Department, as a base for
further calculations, The total geographical area of the
catchment is 15,858.04 sq.km. The forest division-wiseo
figures were collected from the office of the Divisional
Forest Officer, Working Flans T at Bhanjnagar. This corres-—
ronds with 3213 grids at 11 !x1%! intorvals of latitudes and
longibtudes. The forest division-—wrise break-up ig a2z follows:

Text table 10

sl. Name of the Division Geographical area of the
Ho. . Division in sqg.lm.
1. Phulbani 5,4056.86
2. Balliguda 5,517 41
3. Parlakhimeddi 4,893.77
Total ceeeaas 15,858.04

The Soil Conscrvatioen Officer, Survey, Orissa, was
working in collaboration with IFRQO (International Bank for
Reconstruction and Devclopment) and NRSA {MNaticnal Remote
Sensing Agency ) and the geographical areca figures of
Phulbani, Balligude and Parlakhimedi divisicns were
computed as 7028,21, 5628,00 and 4500.00 sq.km.. respech-
ively (Source Planning Officer to the C.C.¥., Ori=sa State,
guttack).

With the serial recoennaissance the catchment could
be distirnpuished in the follewing land usa clasces,
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Text Table 11

SL. Land use class : Arca in % to the
No. Sq.km. total area .
1. Non—forest ) 7590.93 47 .87
2. Forested 8267 .11 52.13
i) Tree ferests 5657 .79 35.68
ii) Serub forests 1656.75 10.45
0 6‘67) Q‘L, °  iii) Bamboo brake 177 .68 Te12
\ iv) Current podu T .89 °
6’6%\_“\7

.

(% The total forest area, according to the aerial
(:) 4 recomnaissance comes bo_8267.11v8q.km while according to
the Forest Department records it is 10,653.961 sq.km.
07 The difference may be due to the fadt that some of ®he
r} areas arce still being contirmed as forest areas as pery—
division records.

~

Lala2 Vegetation

The forest areas were classified as trec forests and

gerub forests on the basis of nature of forest cover. oOub

of the total forest area of 8267.11 sg.km. (100%) an area of
774.89 sq.km. (9.38%) came under the class — current podu '
and the remaining 7492.22 sqg.km. (90,90%) came under class—
forests. Even out of the total area of 7492.22 Sq .k, (100%)
an area of 5756.79 sq.km. (75.52%) turned out to be preductive
area while the rest 1834.43 sq.km. (24.48%) wvas tormed as
unproductive (timber point, of view only), witich mostiy

comprise of scrub foresteg and podu regrowth and bamboo Prakes.
The productive aresa o 756.79 sg.lm. can be further classified,
Eon the basis of density classes), into three density classes
1) with crown density above 20%, (2) open forests with tree
density below 20% and (3) bamboo brake with practically ne

tree cover. The percentage distribution of the above (named)
categories viz. tree foreshs, open forests within the
productive forests came to 79.88, 20.12 respectively. Table
numbers 1.1, 1.2 and 1.2.5 are indicabive of the came.-

Lol o3 Forest types:

For the purpose of field inventory only four strata
viz. sal, miscellaneous, salai and bamboo: {inclusive of
bambeo brakes) werce recognised. Out of the total mumber of

i 1518 forested grids 601 fell undsr sal stratum, &7 under
miscellanccus stratum (this included one grid of semiever-
green stratum), 54 under salai stratum and 558 under bamboo
stratum (this is inclusive of 36 grids falling undcer baxboo
brakes). The parameters for the recognition of the above & .
types in the field havo -boen griven in Appoudix 2.-

Pago Noa, 177 .
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Table Ne. 1.2 indicates the distribution of the total
forest land (minus the land under current podu)} into the
recognised forest Yypes. Their division-wise distribution iz
given below. This table is prepared for the sake of information
only.

Text table 12 -

Sl. Foresat

To To : Name of Divisicns

No. type no.of  area PILbAT Baliigias ) Pe TaJch o,
grids 1in sq. - s FNarh i Aren
Tom Ho. ATcE % HNo. Axe 16. Are
of in sq. of in sq. % of in sq. %
gri- I, gri- Im gri- km.
ds ds dg
1. 82l 601  2966.29 177 873.60 29.45 341 1683.03 58.74 83 409.65 13.81
2. Miseella— 827 A4081.73 2731247.42 33.07 227 1120.38 27.45 227 1613.94 39.54
neous d
3. Salai 54  266.52 54 266.52 100 - - - - - -
4.. Barboo 558 2754.06 213 1051.23 38.18 175 863.73 31.36 170 £39.05 30.47
{including
bamboo
brakes)
Area under bamboo brake totalling to 177.68 sq.km. is also
equally distributed in all tre thiree forest divisionas.
12 points (59.23 sqg.km. i.e 33.33%) fali in Phulbani
division. 11 points (54.29 sq.km. i.e. 30.563) fall in
Balliguda division and the remaining 13 points (é4.16 sq.lm.
i.e. 36.11%) fail in Parlaklvimedi forest division.
Lelody Sizme clazg distribution:

Table 1.2.1 indicates the distribution of productive
forests into different size c¢lasses. The mansgement pattern
Wwill be greatly influencod by the size class. Out of ths
total productive arez of 585,779 ha., 5,2547 ha. (9.29%) falls
under regeneration cless diemeber upbo 10 ¢ém. a2t b.h. over
bark, 165,554 ha. {29.26%) with diametersa at breast height
over bark ranging between 0 to 20 cms, 112,640 ha. (19.91%)
under small timber with diamcter range of 2C-30 cm. diemeter
predominating 15,052 ha, (2.66%) with trees with diasmeter more
than 30 ¢cms predominating and called as big size timber and
219,986 (328.83%) coming under mixed crop with no marked
domination of ary particular size class. The teble 1.2.1
indicates an area of 1,124 ha,. as unspecified vnder stratum
Imiscellancous. It actually means inixed! size elags in
which no specific size class predoninates., Hence the ardéa is
nerged with atrea of !mimxed' size class, under stratum 'misce-
llanceous!. The abovoe resul tg are smummarissé as boleow:
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Text Table 13.

Distribution of size class by forest types

Sl. &Size Claas Name of stratunm Total -
No. Sal. Miscella- Selai aAres.
neous N in ha, %
Aresg. Area Area
1. Regeneration 27,809 "1 277 24,738  77.56 - - 52,547 ﬂ9.-29
2. Pole 76,011  3/.89 86,582 26.46. 2,961 14.28 165,554 £29.26

3+ Small timber 36,162 16.60 68,591 20.96 7,897 38.10 112,640 19.91
4+ Big timber 15,562  R2.55 8,996 2.75 4,940 2.38 15,052 R2.66

5. Mixed timber 72,303 33.19 138,306 42.27 9,377 45.24 29,986 38.88

Total

219,837 100% 327,213 100% 20,729 100% 565,779 1004

The sal and miscellancous forest types ere worked under the -
Selection system. No attempts have been made to bring

the areas under conversion to uniform system. Some of the
areas bearing regeneration crop is indicative of the fact
that after the 'podu cultivation?! the areas are covered

with regrowth of sal and miscellancous species. If the sal
type areas are protected from podu cultivation afnd tended .
properly, the areas can produce good. siZed timbdr in due
course. Balliguda division is good example for that. In this
division podu regrowth .of sal has shown promising resulis on
tending. The areas under salai type are rHot subjected to . «F
podu cultivation hence regeneration class is abisent. F
Presence of bhig sige timber over a moagre 2. 66% of the ares,
indicates general dearth of big size timber in the area.

"n

-

Configurational distribution: ros

Tables 1.2.7 to 1.2.4 dindicater the distribution of the s
arca by btopography, slope percent and the position on slopo.
The tables indicate that nearly 70 to 75% of the total area. .
under forest type sal and misccllancous are situated on easy
grounds, and hence can be considered for Ainténsive managemdnt.
17% of the area located in the slopes above 60% cen he
conaidered for sclection system. The rest located dn the
very hilly region can bo worked under protection.

>
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Toxt table 14.

Distribution. of Forest Hypes by Configuration

r -A .= By Topography

- - T T e
-

Topograpny . Sadl. }‘f . __Miscellencous _____ Salas  Total
cliss Area in, % Area in . Arca in ' % area in &
has ha. ha, ha
F15k B .?,Bg;'l;;'zqu' 12,369 3.78 1,481 7.15 20,339 3.59.

‘Gontly rolling 24,101 11.06 24,738 7.56 ' 1,974° 9.52 50, 813 8.e8
Hilly 157,438 73.19 226,013 69.07 11,85 51.14 397,296 78.23
Very hilly ™ 27,809 12.77 64,093 19.59 5,429 26.19 97,331 17.20

Total .... 217,837 100% 327,213 100% 20,729  100% 565,779 100%
B - By sloi;o percent
Si. Tbem = sSal _Miscellanocus _ Salai
No. Area In % Area in @ -Area in 4 Total.
*ha.. ha. ha. area in ¢

L3

1. Less than 10% 25,9"55 11.91 30,360 9.28 3,948 19.05 60,263 10.66
2. 10 to less 162,219 74.47 231,635 70:79 12,833 61.90 406,687 71.88

than 60%

3. 60 to less 28,736 13.19 65,218 19.93 3,948  19.05 97,902 17.30
than 100%

4e 1002 and above 927 0.43 - - - - 927

e.16

Total .... 2,11’7,837 100 327,213 100 20,729 100 565,779 100

. 8 - By position on slope -

1. Ridge top 8,343 3.83 22,489 6.87 987 4.76 31,819 5.62

2. Uppar ohe t'z. 60,253 27.66 83,209 25.43 6,416  30.95 149,878 26.49

- thirae -

3. Middle one 47,275 21.70 - 67,466 20.62 4,935 23.91 119,676 21.15
third

4e Lower one 87,135 40.00 121,440 37.11 5,923 28.57 214,498 37.92
third

5. No slope 14,831 6.81 32,609 9.97 2,468 11.91 49,908 8.82

Total .... 217,837 100 327,213 100 20,729 100 565,779

100
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Lieleb Suitability of areas for plentations:

Sal is a valuable species and its regeneration has posed
no problem. The state does not desire to take up plantations
of sal.. (n the other hand the State is very keen in knowing
the availability of suitable plantation area in miscellaneous
and salai forest types where plantations of econcmically
valuable species may be raised. During field studies the
parties collected imformation on soil depth, texturs, colour,
humis contents, height class, stoniness, slope percent and
crown density. This data was used for assessing the extent
of area suitable for plantations. Following parameters were
considered for arriving at the estimate of total plantable area
in the miscellaneocus and salai strata.

1. Land class = Tres forests
2. Legal status ‘— Reserved and Protected forests
3. Stoniness - 1) minimm percentage of stone,

ii) low percentage of stone and
iij) stones absent.
Lin Depth of soil « i) shallow % to 30 cms.
iir) 30 to 90 cms and
iii) 90 cms. +
5« Top height - 15 metres and above
6. Percentage of slope — Upto 60%

The data, when processed, indicated availability of areas
for plantations as given in table 1.3. The same are repro-
duced below:

Text Table 15

sl. Farest type Area in Plantable Percentage to

No. ha. area in ha. the total area
of the type

1. Sal 217,837 19,466 8.94

2. Miscellaneous 327.213 50,600 15.46

3. Salai 20,729 3,948 19.0C5

Out of 347,942 ha. total area 54,548 ha. (15.688)
comprising of miscellaneous and salai strata is available
for plantations.

Lol 7 Distribution of stems per hectare by forest types:

Tables 2.1.1 to 2.1.3 indicete the mumber of stems
per hectare by diameter classes and species. The average
mumber of stems per hectare for sal, miscellaneous and salal
types are 294.997, 297.715 and 310.952 respectively. In .
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addition, table 4.7 to 443 indicate the five specially
enumerated species viz. kullu, kusum, harra, simal and
mahua together for sal, miscellaneous and salai types.

The average rmimber of stems per hoectare in different foreat
pes coma to D457, B.573 and 9.524 respectively.

In 'sal type!, individual species like sal (Shorea

Tobusta) forms 36:83% of the crop followed by dhaoda
Anogeissus latifolia) (6.91%), saja {Terminalia crenulata)
5.16%} and garari (Gieistanthus collinug) (4.0043. The -
'rest of the species? witich wero ok crumerated individually
form 20.55% of ‘the crop. Bija (Pterccarpus marsuuimg form
3.95% of the crop while tendu (Diaspvros welanoxylon) consti-—
tutes 3.30% of the crop. The other important sSpecies in order
of occurrence are moyen {larnea coromandelica — 2.28%) bandhan
(Ougeinia ocojeinensis - 2.14%) and kasail (Bridelia retusa) is
to the extent of 1.234.

In the 'miscellanecus stratum! also sal (Shorea robusta) ™
and the 'rest of the species! group form 24.10% and 21.57%
of the crop. The percentage of dhaoda (Anogeissus latifolia)
is as high as 7.38% while that of saje (Terminalia crenulata )
and bija (Pterocarpus marsupium) is 5.32 and 3.99% resnectively.
Garari (Cleistanthus collirus) forms 8.39% of the crop. Tenda
(Diospyros melenmoxydon) is To the extent of 3.1 3% of the
crop.

In 'salai stratum! also sal (Shorea robusta) forms
23.62% of the crop followed by rest of tha species group
(20.98%) and the remaining species in order of ocourrence -
are Garari (Cleistanthus collimus)12.06 dhaoda (Anogeisgsus
fetifolia), 6.81%, tondu {Diospyros melanonylon) 6.018, ban
dhan {Ougeinia oojeinensig) 5.17%, Saja (Terminalia cremilata )
3.98%, bija [Pterocarpus marsupiim) 1.88, aonia (Emblica
officinalis) 2.57%, salai (Boswellia serrata) forms 7 +57% of
the crop. The results of the inventory alsc indicate the
presence of toak (Tectona grandis 1.88%). This is due to
the fact that teak plentaticns heve been carried out in this
stratum which is confined to Boudh area of Phulbani division.
Some portion of the plot has fallen in the plantation areas
and hence the occurrence of teak.

Ths percentage occurrence of kusum, mzhuz, harra,
8imal and kullu amongst thenselves by forest types is
tabulated as- given below:

The percentage oo wr+~nic ¥ number of stems per ha of
Kusum, mahua, harra, sinel .;nd mlin respectively and their
Toerke iy amengst thoucolves by varipes roross thoos is
tobu.tod by text to le.16. Golarwms 1,3,5,.7,9 mortain to runber
ot stams of theas spocics and colurns 2,4,<,8 and 16 to be
pereont.aigo. Colwrut murv oz 17 is the tobtel of shons ™o ha
of thoso apm, -
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Text Table 16 !
Percent Distribution of five species by forest types

51T Forest type

No.

Name of species with pe}centaées

1. Sal

2. Misce-

1457 1540 4747 50.20 2.334 24.67 0.343 3.64 0.574 6.09 9.460
1.955 22.81 3.428 40.00 1.957 22.84 0.400 4.67 0.830 9.68 8.570

1laneous

3. Salai

2.024 21.25 3.774 39.63 1.881 19.75 1.14912.0 0.702 7.37 9.524

In all the three forest iypes viz. sal, miscellanecus
and salai major bulk (65 to 70%4) of the trec species fall
under diameter classes 10 to wnder 15 cms and 15 to under 20
cms. The exploitable girth of sal and cther major timber .
trees is 120 cms (corresponding to 40 cms. diamcter approx.),
under the present pattern of management. The tables 2.7.1 to
2.1.3 indicate that nearly 97% of the crop, in case of all the
thres strata falls under diameter class upto 40 cms while 3%
of the crop is above the exploitable diameter. The crop can
be considered as an immature one.

Distribution of volume per ha. by forest types:

Tables 3.1.1 to 3.1.3 and 3.3.1 to 3.3.3 indicate the
total volume per ha. awvailable by forest types and by config-—
urational distribution such as topography, slope percent and
position on slope. The invontory results indicate that the -
volume per hectare figures for sal, miscellaneous and salai
strata are 56.051, 58.570 and 69.960 m3. Sal (Shorea robusta)
forms 42.25%, 28.36% and 27.92% of the crop in sal, miscella-
neous and salai strata.

The following table indicates the maximum pesition of
vohime/ha . by farest types and hy alasses.
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Text table 17

Sg;; Foregt Max. — _ Volume poar hectars in cubic metres
- type min. ropography _ Slope 7 Position on Vegetabion  Size class
Class/Vol. {lass/Vol. __slope Class/ Vol. Class/Vol.
ClaszsVol,
1. Sal Max. Very 95.365 100% 101.900 Middle 72.865 Tree 72.830 Big 115.645
hilly forest. size
] timber
2 Min, Flat 43.600 10% 47.510 ¥No £1.860 Bamboo 9.790 15.935
slope
2. Misc. Max. Very 66.475 60— 62.990 Middle 66.190 Tree &7.285 High 125.980
hilly 1008 forest gize
timber
Min. CGently 39.025 108 46.960 No 48.700 Opon 28.215 6.420
slopa siope forest
3. Salai Max. Flat 107.700 60- 81.42 Upper 174.230 Treé 72.125 Snall 81.900
50% 1/3 forost size
“timber
Min. Gently 33.695 10% 64.825 No £9.025 -Open  56.400 Pole 23.510
ol slope forest Lrop
ing
The above table indicates that in all the three strata
the maximum volume available is situated in tho middle 1/3
region of the hills.
4al.9 Utility Classification:
The porcentage distribution of volume per hectare or
important species by ubility and diameter classes is given
in tables 7.1.1 to 7.7.3. The bork volume percentage expro-
3sed as of under bark velume by species and diameter classes
is given in table 6.0. The percenbage of bark volume varies
considerably from species to species and for the same species
in different diamector classes. It varies from 15 to 35% in
the younger age classes and from 8 to 20% in higher diameter
elasses. The cull percenbtage by species is given in table
7.0. The cull volume is required to be deducted from the
gross wvolume of the species for aritdving at the net veolume.
4.1.70 Standard error percent of the growing stock:

Table mumbers 3.1.1 to 3.1.3 give mean volume per ha.

by ferest types for plywood species volume, sawn wood species
volume, and for all tree spccies volume. The standard error
arrived at is within the desired precision. Even for the
Forest Divisions the standard error of mean is within + 10%
at 95% probability level for sal and miscellaneocud type. In
all the abe¥e named categories the standard error for salai
type is on the higher side. This is due to the fact that the
mmber of observations in the stratam were less. The results
are tabulated below:
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Text Table 18

Distribution of stendard crror for mean volume per ha.
by forest types & utildity class-plywood, sawn wood

SL. TForest Mean wvolume per hectare 4in m.
No. type A1 tree S.E.¥ Plywood S.h.9 Sawmuood  S.E.%
species volumne volume
volume
1. Sal 56.048 & 6.42 11.712 10.01 43.6£8 7.0
2. Misec. 58.570 5.27  14.493 9.06  40.841 6.07
3. Salei 69.960  11.58  11.930 19275 41.116 14.50

Te:zt Table 19

Distribution of standard errcr for meon volume/hectare
by forest fpes and Forest Divisions

Y

Sl. Forecst ' Divisions
Nos type Fimdbani §.E.Z Balliguda B5.5.% Parla- S.E.%
Ichimeddi )
1. 8al 58.032 8.67 55.654 20.5 51.724 17 .38
2. Misc. 68,087 6.04 67 .334, 7.72 39.912 10.53
3. Salai 72.680 8.93 46.570 33.12 10.655 -

It will not be advisable to utilise the above S.E. % .
figures while estimating the yield by Forest Divisions as the
volume was compubed for the catchment as a whole and not for
any part of it.

A s b I Bamboo

Bamboo Occurrence:

Only clump forming bamboos eccwr in the catchmend.
Saliz (Dendrocalerms sirictnus) bamboo is the main species.
Daba (Bambusa arT.ﬁlc}ire.ﬂéoEL—)- occurs in the pure form alcng water
courses and along the river Mehansdi. This spcecies does not
contribute much eiilsr to the total growing stock or to the
total extent of arca. Hence this species has not been esti~

mated secparately.

- The plots bearing bamboos were assigned to density
class scattered (less than 50 clumps/ha. clumps spaced 15 m
* 15 m or more), demse (i.e. over 50 clumps/ha. or clump
spaced 14 m x 14 m or less) and no bamboo.
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4017142 Areca Estimates:

According toc the aerial reccee by the.project helicupbor
558 plots indicated the presence of bamboo. Oubt of these
Lot 36 grids indicated the presence/bamboo brake i.e. the presence
of bamboo clumps with practically no t-ee cover. On the basis
of the same, the area of bamboo stratum came to 275,406 hectaro.
The area of bamboo brake came to 17,768 hectars.

4e1¢71.3 HNumber of culms per climp and culm per hectare - Soundness
and Age Class analysis:

Table muiber &.1 gives the mmber of culms per c¢lump,
eulms per hectars by soundness, age. and diameter. The results
are summarised below:

Texct Table 20

S1. Tten Green Sound .
No. Gurrent seascon One o +4o seasona Over two seasons
2/5 5/6 8+ _2/5 5/8 B+
1 2 3 A 5 [ 7 8 9
1. No. of culms/clump 1.22 1.32 0.05 -  3.41 0.12 0.02
2. No. of culms/hectare 184.53 199.65 7.56 - 515,76 18.15 3.03
Sl. Ttem Creen damaged -
No. Current seascn (e bto Swo feaSons Over WO Seasons
2/5 /8 8+ Z/5 5/8 &5
10 17 12 13 14 15 16
1. MNo. of culms/clump 0.48 0.89 0.02 -  2.11 0.16 -
2. No. of culms/hectare 72.60 134.61 3.03 - 319.14 24.20 =
Si. Dy Sound Dry Damaged
No. TR 575 YR Y 7/ A
- 17 8 19 20 z1 z2
1. No. of culms/clump 1.38 0.02 = = 2.97 0.15 1.01

2. No. of culms/hectare 208.73 3.03 - 419.21 22.69 1.51
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The above table indicates that the ammual recruitmomt
is’on]y 1.70 culms per clump i.e. 10% of the total stocking.
This is very much on the lower side. Looking to the stocking
of one year to two years culms and over 2 years culms, it can
be stated that the year of inventory was a bad recruitment
year. The second possibility may be that the remote areas are
not being worked and such arecas being large in number, the
conjestion in the clumps obstruct recruitment. Similarly the
percentage of dry sound, dry damaged and decayed is to the
extent of 60%. This indicates that during the explecilation the
cultural operations are not being carried out properly result-
ing into congestion in +the clumps. The congestion way be
ultimately affecting the anmual rate of reeruitment.

Error percent of bamboo stock:

The estimate of the standard error percent for clumps  _
per hectare, mmber of culms per dlump and culms per hectare
is as given below:

Text Table 21

5. Item Quantity S.E. %
No.

1. Clump per hectare 151 .25 7.92
2. Total culms/clump 15.58 5.89
3. Total culms per ha 2356.49 9.87

Thus the estimate of culms per ha. has the precision of

+ 192.74% at 954 probability level. This is on the higher
gide as the survey was designed mainly to estimate plywood
and timber component volume within + 10% at 95% probability

—
s

level.
. /

Potential Anmial Cut

Present Management:

Only the forests of Boudh ex-state, lying in Phulbani
division, are being managed under tho prescriptions of the
working plans., For the rest of the area working schomes
have been prepared the details are menticrned in para 1.3.5.

The major working circles operative in the forest
are:-

i) Plantation Working Circle,
ii) Selection Working Circle,

iii) Selection—cun-Improvement Working Cirels,

iv) Goppice Working Circle,
v) Podu PFrevention Working Circle,
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vi) Protection Working Circle

vii) Bamboo (overlepping Working Circile) and

viii) Salai (Overlapping Working Gircle).

4—-211 -1

4—‘211 .2

balale3

4eRe1e4

Le241.5

i) Flantation Working Gircle:

The silvicultural system 'clearfelling and planting!
has been introduced in Parlakhimedi division under Shri S.C.
Shadangits (1977-78 to 1996-97) Working scheme. The miscella-
neous forests are expected to be planted up with econcmically
valuable species within a period of 20 years. The working
scheme has just been made operative hence no more details
regarding the planting technigue, species planted are avanilable.
The total area of the working cirele is §,00% ha.(22,262 acres).

ii) & iii) Selection Working Circle and Selection-—-cum-—
Improvement Working Circle:

Selection and the Selsciion—cum~Improvement Working
Circles are applicable cover majcr poritions of sal and wisce-
llaneous forests in all the three divisions. The felling
cycle 1s of 20 years and the cxplcitable diameter/girth fixed
are 50 cm. in Balliguda and Parlakhimedi divisions, and
120 to 135 cm. ‘girth at breoast height in Boudh ex—state
forests. In selection forests the yield is regulated by
number of trees.

iv) Coppice Working Circle:

The areas along the thickly populated regions are worked
under Coppice gystem. The forecthts are expected mainly to
meet the demands of the local people in respect of firewood
and poles. The rotatlion prescribed is 40 years in all felliing
series except the Karadkutbta fciling series of Phulbani
division. Here the rotation prescribed is of €0 years as the
Bhuwaneshwar market requires pol=ss of higher diameters. The
marking in this working circle is mostly on the pattern of
prescriptions of !Coppice with Reserves! working circle.

v) & vi) Podu Prevention Working Circlo & Protection Morking
Circle: i ;

Podu Prevention Working Circle and Protection Working
Gircle are mostly for the protection of the forests. No
major fellings have been prescribed and no yvield is oxpected
from these working circies.

vii) Bamboo (Overlapping Working Gircle):

This Working Circle is operative in all the three

forest divisiona. The divisions are comaitted to supply
bamboos to different papver mills located at Brajrajnagar
Chanduar and Jaykaynagar. Mainly Dendrocalarus strictus

is warked under this working circle, under the Siivicultural
system of Selection.—cum-Cleanings. The yield is prescribed

by area. The felling cycle adopted is .of 4 ycars. The salient
features of the bamboo cutting rules are all the bamboo in a
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clump will be felled except (a) all culms under 13 month

old (a culm will be ccnsidered as 13 months old on 1st
October of the felling year), (b) six upright green culms,
uniformly distributed over the clump, will be retained,

(¢) when bamboo is in flower (the climp will be clearfelled
as soocn as the seed ripens) and (@) clumps with 10 or less
culms. Daba barmboo (Bambusa arundinacoa) clumps will be
clearfelled by felling at the 1et node from the ground level.

viii) Salai (Overlapoing Working Circle):

This working circle is confined to Boudh ex-state forests
of Thulbani division and overlaps the gselection and conpice
working circles. The principle of constituting this working
circle is the presence of salai {Boswellia serrata) in
econcmically exploitable proportion. The exploitable girth
is arbitrarily fixed at 140 cms. at brand-height for the
three species viz. salai (Boswellia serrata), moyen
(lamnea coromandelica) and rai (Dillemia pentagyna). 20
years felling cycle is adopted. The annual yield will be -
one—~twenticth of the total yield. The total yield being
the sum of all the exploitable tress plus half the increment
that will acerue during the period.

Proposed Management Models:

Jbject of Managemenb:

The model plans are dependent on the following
ovjectives: -

a) to protect the steeper slopes by wiy of conserving the
growth at all ccsthe.

b) to manage the high forests for the production of big
sizc timber,

c) to manage the low quality forests for the production
of small sized timber to meet the local requirement
of the populace.

a) to undertake plantations of econcmically valuable
_gpecies in the niscellaneous and salai strata wherever
the terrain is suitable.

) t‘c\a rehabilitate tree forests in the areas which have
been subjected to shifting culitivation Jocally known
as 'Podut.

£} to exploit economically important species like Simal
(Bowbax cciba), salai (Boswellia serrata) and bamboos
(Dendrocalamis strictus) from the economically viable
units.

Farmation of the Working Gircles®

The inventory results taebulated in tables to indicate
the distribution of the treec forests by topograply, slope,
position on slope and size ‘classos by strata indicate
that (a) for sal siratum (i) out of the total aresa of
217,837 ha. (100%) an area of 927 ha. (0.43%) lies along

Zslones steopey which roquire aksolute protection.
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(ii) an area of 19,466 ha. (8.9%) bears good quality sal
forests with good amount of soil. These can be brought under
intensive management.

(4ii) an area of 161,292 ha. (74%) lies along slope percenbages
varying between 60% to 100%. These srses cannot be broughb
under intensive management. Sclocticn felling will not allow
the mature and overmature trees to datariorata.

(iv) an area of 36,152 ha. (16.60%) bears mmall sizmed timber
trecs which can be managed for the profuction of small sized
timber, :

{(b) for miscellanecous stratum.

(1) Qut of the total area of 327,213 (100%) an area of

50,600 ha. (15.46%) carries good qualityr miscellanecus forests
on good =0il and terrain. This area nan be coneidered for
undertaking plantations of economically imporbant species.

(1i) an area of 208,022 ha. (63.57%) which lies along slopes
ranging between 60% to 1007 require selective fellings.

(iii) an area of 68,591 ha.(20.96%) bearing small sized
timber which can be brought under coprice with reserves
system for the benefit of the local populace.

(¢) for salai. stratum.
(i} out of the total arca of 20,729 ha. (100%) an arca of

3948 ha. (19.05%) carries good guality miscellanecus foresta
which are suitable for planting economically important species.

(ii) an area of 8,884 ha. (42.95%) which can be managed under
s8alection fellings due to its location along slopes higher
then 60%.

and (iii) an area of 7,897 ha. (38.10%) which can be worked
for the production of small gized tirber for tho benefit of
the local population.

The areas admeésuring and land classed as Current
Podu 77,489 ha. and which are currently affcected by shifting
cultivation (podu) are required to be clothed by resorting
to Apgri-Silvi methods of plantations. This method will
wltimately benefit both the department as well as the tribal
populace. However, no yield would be anticipated annually
from these areas while undertaliing plantations.

The arcas under land class 'Scrubt! £13,4/3 ha. can be
studied in debail by the State Depariment with a view to
undertake plantations of economieally impartant species in
the suitable arecas.

Based on the above the tree forests, scrub and current
podu land classes can he managed under the following working
circles.
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Total Forest Area
826,711 ha. (100%)

b

1
1

- n I-
- T R

Scru‘fb Foregts

165,675 ha.

T
1

t
1
Current podu area Bamboc; brake Tree forles-t.s -

77,489 ha. (9.388) 17,768 ha. 565,772 ha.
(20.05%) Agri-silvi-Planta- (2.15%) Bamboo (63.43%)
Plantation of tions. (overlappirg) 1
economic species. W.C. }
|
: ! ’
Safl Miscellaneous Salai
217,837 ha. %?;ﬁ;%m 20,727 s
(38.50%) i i
T ; 1
1 1
1 1 M 1
1 { !
1 1 1
1 ] 1 1 !
! 1 1 1 1 P 1
1 i i : ! ' ;
Protecti~ Conversion Selection Conpice FPlanba~ Sclect- Coppice
on forestis W.C. WeCo with tion W.C. ion W.C. with
927 ha. 19,466 ha. Reservas 2943 ha. 8,824 ha. Reserve
( 0243%) (B.94%) - 36,152 ha. ] (10.053) (42.85%) 7,897k
{16.65%) (38.10%)
| T ]
: | :
Flantation W.C. Selection W.C. Coppice with
50,600 ha. 208,022 ha. HRescrves W.C.
(15.45%) 68,597 ha.
(20.96%)

Le2.2.3 Silvicultural systems:

4.2.2.3.1 i)  Protection Working fircle (927 ha).

The areas will be completely protectoed.

4+2.2.3.21i1) Flantation Working Gircle (54,548 ha.)

The Plantation working cirele is oroposed for undertaking
plantations of economically important species suitable +to the
area. The areas will be worked under the silvicultural ’
system - clear felling and planting. The entire area is
proposed to be planted up within a period of 30 ycars.

The rotation of the species planted will depend upcon the
size desired. QGenerally a rotation of 60 to 80 years
vields peles of 25 cm to 30 cm dia. in caso of tocak.
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iii) Sal Conversion Working Circle (19,466 ha.):

The high quality sal forests, lying on. easiar and gentle
slope?", are proposed to be worked under the system Conversion
to uniform. The sal forests hawve so far been worked under
Selection and Selection—cum--Improvement system. The forests
are, thereforo, irregular and contain mature and over mature
trees. It is proposed to complete the conversion in 100 years.Jhe

- -
1
1

rotation will however be kept at 150 ycars. The arca is
?xpec‘bed to yield 40 cm., diameter at breast height over bark
in 150 years. Five poriodic blocks of L0 years each are
proposed to be formed.

In porioidic block I all the trees, except 8 sal trees,
lying between diameter class 15 cm. to 19 cms will be rotained
a3 shelterwood till the regenerat:d crop is free from damage
duo to natural factors. Where natural roegencration of sal has
established the areas are proposed to be raegenerated naturally
while in the reat of ths areas artificial regeneration of sal
would be resortad to.

In periodic block IT no folling are propofed to be
carried out as this pericidic bleck would ceme up for main
fellings 20 years hence,no yield is cxpected from this periodie
lock.

The remaining periocdic blocks viz. FB IIT to PB V are
proposed to be merged to form periodic block tunallottedt!. In
this perioidic bleck only mature and over mature trees are
proposed to be exploited. The yield will be regulated by
Syythiest! Safe-—guarding formmla.

jiv) Selection Working Circle (378, 198 ha.):

v

The forests of sal, miscellanccus and salai strata lying
along the hill slopes ranging betiwreen 60% to 100% are
proposed to be allotted to this woricing circle. Thoe main
objective is to exploit maturc and over mature sal and other
tirber species. The yiold will be regulated by Snythies!

Sefe guarding formula. A felling cyclo of 20 years is
proposed Lo be adopted. It is expected that a 40 cn diameter
at breast height over bark will be atbained within a period
of 150 years. The rotation is, thcrefore, fixed at 150 years.

+v) Coppice with Reserves Werking Cirele (112,640 ha. ):

The areas situated along gentle slopes and around the
habitations are proposed to be worked under this system.
The main objective of this working circle is to mect the
local needs of the population in respect of small sized
timber and fuelwood. The rotation is proposed to be kept
at 50 yoars as, during this peried it is expected that
poles of important species would atbtain a diameter abt
breast height 20 cms. Table Nos. 2.1.1 to 2.7.3 indicats
the mumber of stems per hectare for sal, miscellaneous and
salai strata. The total mmber of stoms by stratz for

-
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diamoter classes 10 to u 15 cm and 15 em. to u 20 cm.

taken together are 212.17 for sal, 214.347 for miscellanoous

and 206.667 for salai. The prescrlp tions, which arc being
followed under coppice with reserves sy.stem -are to reserve

about 100-125 stems of diameter classes 10 to w 15 cm and

15 %o 1 20 em at breast height over barik. Taking into account

the stocking and the reservations 'F‘ccvured it can be assumed

that 50% of the velume of the above mentioned diameter classes

in case of all the strata will not be cortributing. fowvards.the . _
anmal yicld. h

vi) Bamboo (overlapping) Working Circle (275,406 ha.):

A1l the bamboo bearing areas falling in the thrce strata
viz. sal, miscellancous and salai are proposed to be allotted
to this work:a_ng cirele. The cutbting rules which are in vogue
in the state are proposed Lo be adepied. The cubbing rules
are given in para 4.2.1.5. Tar state is at prescnt adopting
4 year felling cycle under tie silvicultural syotem of
selection fellings followed by cleanings. The same is adopted
in tho proposed management model.

vii) Semal (overlapping) Working Cirsle (565,779 ha):

This working circle overlaps (over ) the cntire area of
the catchment. Hence the entirce arca of the catehment is
proposed to be incliuded in this working circle. The consti-
tution of the yorking cirels is a provisicnal one. The system
adopted will be a sclection systenm as the trees are scattered
and only somal is to be exnloited. The cost of exploitation
of trees, above 40 cnm diamztor at breast height overbarie,
will determine whether the working circle can be operatlve.wlth
The felling cyclec of 20 years/is expected that the cxpleitable
diameter at 40 cms at breast th_ght over barlk would be
attained within a period of 60 yecars. 60 ycars is, thorefare,
kept as rotation.

viii) Salai (overlapping) Working Circle (20,729 ha):

This working circle is confined Yo the miscellansous
arcas located to the north of Cuttack-Madhapur-Beudh road.
Here salai occurs in econorically explcitable proportion.
Salai occurs scattered in the arca snd only trces above A0 cms
diameter will be exploited. .. . Selection gyctem is the
most sultable hence proposed. The c,colo...tabJ_e diameter is
proposed at 40 cma at broast height over bark. The diamcter -
will be attained in 60 years time. TFolling crcle of 20 years
is proposed to be adopted.

ix) Troe forest Rehabilitation Worlking Circle (77,489 ha, ):

This working circle is proposced to clothe all the podu
affected arcas by taliing up Agri-Silvi pla,ntati cns of
suitable species. HNo definiite time limit dis propos ced to
complete the rehabilitation of tree forests ag it will de-~
pend upon the resources available with the State by way of
manpoWwer, nursery stock and funds. HNe yiold of amy kind
is axpoctead from this woarking cirvle.
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4.2.2.3.9 x) Scrub-forests Plantation Working Circle (165,675 ha.):

This is & provisional working circlo to plant valuable
speciesg in the scrub areas suitable for plantations. During
the field dinventory no data was collected regarding the
potentiality of these areas from the plantability point of
view. Hence no definite area and time are prescribed.

Tt is left at the discretion of the State Government to take
up plantations in this working cirecls. Mo yield of ary kind
is expected from the working circle. The stratum-wise
distribution of scrub forests is as follows:

Text Table 21

sl. Forest type Ares in ha.
No.
1. Sal 78,792
A Miscellancous 80,960
3. Salai 5,923
To.baj- 1 ’65, 6’75 m"
£ie2.2.4 Yield Calculations:
ALe2.2.4.] Plantation Working Circle:
Total erca of tho propgsed working circle is 54, 548 ha.
This area is to be planted up in 30 years time. I means that
ammually an area of 1,818.27 ha. will be planied, The anmal
yield from the above clearfelled arees will be ags follows:
Text Tablc 22
No. tum  area ewen Volume in 000 It Total
in ha. in ha Plywood saw  Pole Palp Fuel Pacl- Mo
v * wood wood wood Wood ing Tbili--
cage ty
1. Misc., 50,600 1686.67 2.040 16.245 20.644. 381758 17654 1,009 10.150 106,500
2. Salai 3,948 131.60 0.132 1.465 1.977 3.706 1.704 - 0.990 9.974
Total 54,548 1818.27 1 2.172 17710 22621 12464, 19,358 1.009 11740 116.474
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4.2..2_.4.2. Sal. Conversion Workdng Circle: .

The total arca of the working circle of 19,466 hectare
is allotted to five periodic blocks of 20 yoars pericd. The
areas of Periodic block I and JI are definitely allotted vhile
the areas of periodic blocks IIT, IV and ¥V are clubbed together
to form periodic block-~unallotted. A felling cycle of 20 years
is adopted to work the areas of FB unallotted. The distribu-
tion of the arcas amongst the various periodic blocks will be

B I - 3893.2 hectares
PB IT - 3893.2 hectaros
PR unalliotted - 11679.6 hectares

In periodiec bloclt T the yvield will be regulated by area. In
poriodic block IT no fellings are proposel &s the creop would
be going to periodic block one twenty ycars hence. In
periodic block unallotted the yield will be rogulated Ly
rmmber of ‘troes by applying Smythies' Safe-guarding formuda.

Total area of PR I
+ 20 years
The armial arca figure was rmltiplied by ut:l‘:li‘iz)r volume
per hectarc figures given in table 7.1.1 to 7.7.d. * 1

PB I Annual area.

FB Unallotted - The 'Smythies! Safe-fuarding formula is
as followa:

" -— X. o,
- trees
Where X = £ (Class I¥ ~Z'% of Class II trees)

where ¥ = anmmal yield

Class I trees - né. of trees of exploitable class and above
hare the oxploitable diametor is 40 cm.

N = Wumber of exploitableo trees in tho anrual
coupd: - )
= Funber of years in the felling cycle

= time taken to reach from pre-~exploibable
class to exploitallc class.

Class IT - Mumber of trecs in the pro—cxploitable class

i.0e 359 - u 40 cn.

Z — mortality percont. Hare 331 /3% is baken as
the mortality % (Source — Lecture nobes on
Farest Management by G.R. Rangapathan).



- 68 -

Ta‘b]__e no. 2.1.1 and the area of the periodic block gives the
availability of class I and class IT sal trees as 45959 and
34291 respectively. Substituting all the figures in the

formula the mmber of trees available anmially comes to
Sal trees.

N = 3359 = 2298 trees

= —5%— (34291 - 33-1% of 34291 )

_ 20
= S5 (22861 )

= 13063

v =1{ 130563 Y % of W
{ 25959 + 13063}
Tz

= 13063 % of N

52491
= 24.89% of N
or say 25% of N.
il.2e 575 trees -

Other timber trees:

The rumber of class I and class II trees of other
timber spocies comes 1o 45,234 and 32,551 trees.

N = 45_23_4_ = 2262 trees.
= 20 33 L
X = 7% (32551-33 3 % of 32551)
_ 20
= 5 (21,701)
12, 401
Y = ) % of N

= ( 12401
( %5234 + 12401)
2

T= 12401 .
51435 - ofF N

= 24.11% or say 24% of 2,262

543 trees

‘The utility volume per hectare by diameter classes

of sl stratum are given in tables 7.%.1 to 7.7.3. Certain
fixed percentage of trees above the exploitable diameter i.e.
40 cm are removable and it is presumed that the same percen-—
tage of romoval isg maintained in all the diameter classes
above 40 cm in thie first 10 to 15 years. Thke proportion of
annual yield to the total rumber of seloction trees comes

to 575  0.2489 for sal and 543 or 042411 for other important

speé%l'.gg. The ubility break?q%p%as boan arrived at Iy using
+the above fachorSe
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The armual yield in the periodic blocks would be ag follows:

Text Table 23

Stratum; Sal

Total Periecdic Arrmal Volume in 1000t mB
fres Plook inha Py Saw Pole Pilp Tuel Packing o Uti= Trotal
wocd wood wood wood @ wood case ity
3893.2 PB I 194.66 0.139 2.008 2,415 3.930 1.933 0.007 1.710 11.542
11679.6 PB Unall- 583.98 0.100 0.844 0.169 0.782 0.366 0.003 0.251 2.515
otted
Total T78.64 0.239 2.852 2.584 4.712 2.299 0.010 1.361 14.057

4eReBel.3 Selection Working Circle:

The total arca of the workding circle is 378,198 hcoctares.
The stratum-wiso distribution is given below. Similarly from
» the tables 2.1.1 to 2.1.3 the mmber of class T and Class II
trecs comes to as given bolow:

Text Table 24

51. Stratum Total Anmaal area No.of trees sal No.of other important

No. areca in ha. Class II Class T treas

in h=a. Clags IT Class T
1. Sai 161,292 8,064.6 473,553 634,, 685 449,521 624,684
2. Misc. 208,022 10,401 .1 460,977 603, 888 761,361 1,236,692
3. Salai 8,88/ Ldh .2 19,083 30,667 83,363 62,375

Substituting the above figures in the Srythies 'Safe-
gguarding formida the mumber of ftrees of sal and other
important species available by stratum and the percentage
of trees to be romoved comes to -

Text table 25

Sle.

N Stratum Specics Porcentage No.of trees Factor of
Oe - removal semal

removal
1. Sal Sal 2/.86 7934 0.2486
Other species 24..17 7496 O.2411
2. Misc. Sal 25.38 TLA9 0.2538
Other species 20.99 12985 0.2079
Be Salai Sal 21.19 322 0.2119

Other species 23.38 717 0.2338
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The +ime teken to pass from pre-exploitable class to exploeita-
‘:?1c class was taken as 35 yvears and the mortality percenmtage
i.c. 2% was taken as 33 1 for sal and for other important

species. (Sourco~LectLJr93notes in Forast Management by
C.R. Ranganathan).

The factors given in column no.6 of text-table weire
miltiplied by the per hectare utility voiume table nos.7.7.1
to 7.7.3. The total volume by utility classes comos o as
given below:

N Text table 26.
ST. Strabum Total Amrmual Specics  Volume in 1090! 113 ]
No. area  arca Ply Szw Pole Pulp Fucl Pack- HNo Total
in ha. in ha. wood wood wood wood wood ing Uti-
caso _ 1ity _
1. Sal 161,292 8,064.6 Sal - 6.672 05763 349 2.52, - 1.3% 15.015
' Other
impor— 1.438 4.994 1.537 7.056 2453 0046 2.078 19.6®
tant ’
spe-—
cies
~2. Misc. 208,022 10,401.1 Sal - 6.288 0736250 2.374 - 187 14.185
Other
impor~ 2640 7.515 2.289 9.552 5.000 0.787 3.25531.048
tant
spe-
cies
3. Salai 8,88/ Lhh .2 Sal - 0225 0.031 0.131 0.084 ~ o047 0.518
Other ;
impor- 0.105 0404 0.137 0.697 0317 - 0.206 1.866
tant
ape—
cies o
Total 4.183 25.098 5503 .24.735 12.752 0.833 8,130 82.234

fie2e2dvedy Coppice with Reserves Working Circle:

The entire area of 112,640 hectarces is proposed to be
gone over within a periocd of 50 years. 504 of +wrexy shown
against ‘d:i.ame'ber classes 10 u 15 em and 15— u 20 cms will be
reserved against fellings. It is presumed that the volume
will be reserved in these diameter classes in the same
proportion. The per hectare utility class—wise figures have
therefore been reduced proportionately while calculating the
availability of anrmal volume by utility classes.

_ total arca_of the working circle
= Rotation X Per ha volume

Y
figures.

The figures obtained by the above mothod are sumnarised baelow:
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Text table 27

S1l. Stratum Total Anmmal Species Volume 3In 10001 M2
No. area  arca Ply Saw  Pole Fulp Fuel Pack- No Total
in ha. in ha. wood wood wood wood wood dng Uti-- °
cage ity
1. Sal 36,152 723.04 Sal -~ 4L.681 3.559 4.£80 2,113 =~=— _1.602 16.541
Others 0.516 2.127 4.017 8.147 4.259 0.026 2.171 16.541
2. Misc. 68,591 1371.82 Sal -  6.332 4.632 6.088 2.842 .~ 2.728 22.622
g Others 1.660 6.878 9.16621.194 9.680 0.822 4.707 54.107
3. Salai 7,897 157.94 Sal -  0.73%4 0.664 1.236 0.387 - 0.300 3.321
gthers 0.161 0.903 1.222 2.835 0.646 - 1.388 7.355
Total

2.337 22.655 23,260 453080 19.933 0.84812.896 126.009

4e2e2e4..5 Semal (overlapping) Working Circle:

The entire area of the tree forests 565,779 ha. is

incIuded to constitwte this working.

Semal btrcoes above 40 cm

of diameter at breast height over bark will be exploited

within a period of 20 yocars.
rmnmber of semal trees per hectere by strata.

Table Nos. 4.1 to 4.3 give
This figures

arc utilized to find out cless I and class II trees by strata.

The results are

summarised below:

Text Table 28

51. Strabum N~>.of trees
No. Class IT Class I
(35-u 40 cm) (40 cm & above)
i. Sal 6,971 5,445
2. Miscellaneous 11,780 20,941
3. Salai 1,969 3,960
Total 13,913 30,346

The yield will be regulated by rmumber of trees by
'Smythies! safe-—guarding fornula vim:

v X

f
X =

= Class 1 +

x % of M

2

(Class IT - 2% of class IT)
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t - the time taken to pass from 35 - u 40 cm diameter class to
40 cm and above has been worked cut from tho A1 India yield
tablea for Bombax ceiba - 13.8" (37.5 cm) diameter is reached
at the age of 45 years while 16.0% diameter is reached at the
age of 59 years. It means it takes atoubt 10 years to pass to
the oxploitable class.

2%-The working plan for North Chanda Feorest Division by S.M.
Singh indicates that 2/3 trees pass on from 3! girth to 47—
4'-6%. The mortality is, therefore, takon as 331 %.

3
Substituting the above figures in the formla, the
arrmual rmumber of trecs exploitable cemes to 713,

30246
20

X = ——_,f:-— (Class TI ~2% of class II)

20
= 30
X = 18550

18550 % of N
- 30346 + 9275

i) = = 1517

(13913 ~33?w40f 13913)

18550 % of N
- 39621

= 45.87% cr say L8] of M.
i.o. - 713 trees

The utility classwise yicld from the 713 trecs is tabu-
lated below:

Text table 29

S1. Stratum Total area Anmmal Volume in )" m°
No. in ha. arca in Matchwood Cthors
b
1. Sal 217,837 10,891.85)
a, 513,
2. Miscellaneous 327,213 16,360.653 724.00 3.89

3.

Salai 20,729 1 ,036.45;

Ae2.2.4,.6 Salai (Overlapping) Working Gircle:

This working circle is constituted only in the northern
parts of Boudh area of Phulbani Forest Division. The, total
area of 20,729 hectare is proposed to be worked within a
reriod of 20 years. Salai (Boswellia recrrata) is proposed to
be utilized for paclting case material. The yield will be
regulated by mumber of trecs by 'Swythies! safce—pguarding
formuila. Table nos. 2:71.3 indicabte the number of salai trees
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by diamcter classes. The cxploitable diameter over bark is
fixed at 40 cm. No data rogarding the rate of growih of salai
vas avallable from tho veolure tablos,., The yield tables are
not available. It is, therefare, prasumed that the rate of
growth of salai is the same ans that ol ~~mal. IHence the time
taken to pass from the pre-exploitahle class to exploitable
clags is taken as 10 years and the mertality percent as 331 2,
Substituting the above figures in the !'Smythies! saie—:r
guarding formula the anm.al yield comz *~ ag foldorrs. z

Text Tabla 30

51. Stratum Tobal Anmial HNo.of trecs g .
No. arca in area in Speccics Class IX Class T of NW.
ha. ha. (35040 cm) (40 cm +)
1. Salai 20,729 103645 Saladl 6343 14,810 Lh L2
o o‘;f' trees to Volume in 000 Ve — Total
be-removed anmially Pacling case Pulp wood Fuel wood Ho Utiliby
326 trees 0.403 C.477 - 0,103 0.9€3

4 -2.2.007 Tobtal ammual availability of wvolume by ubility classes and

Working Circles:

By introducing above systems of management thc?fczﬁIfment
is expected Lo yield the bolow men-blonecil material 1
the tres forests aro brought wndes working.
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Texct Table 31

No. working

51l. Name of the Total  Anmasl Volirme 14 000 M7
arca area iy Saw  Pole rulp ruel raci- Mauen  No
in ha. din ha wood wood wood wead roed  dng wood Ubili-
case iy

circle

Ta

Plantation 54,548 1,818.27 2.172 ¥2710 22.621 /2.4544. 19358 1.009 - 11140

2. Sal gon-— 19,466 T78.04 0.239 2.852 2.524 4712 2.299 0.010 - 1.361
version
3. Selecticn 378,198 18809.5 4.7183 24092 5.503 24.735 12,752 0.833 - 8.120
Lo Cc-)légice 112,640 2,252.2 2.237 22.655 23.2€0 44.080 19.952 0.84.8 - 12.896
Wi
Reservas ’
5. Semal 565,779 28,2238.55 (A1l e@xcopt match wostl = 513)0,724 -
{ Over -
lapping
6. Salai 20,729 1,030.45 -~ - - 0.477 = 0,403 -~ 0.983
{ Over-
lapping)
Thus the total annual remnval is 41 wg';rm » This works3
ocut to 1.0E% of the total growing stock wiiich is 22,822,650 M7,
42424448 Cull Volume:

b9

The special study was designed o kmow the presence of

cull volume by species, aismoter classes and by utility classes.

Howsver, when the data’ was processed it war noviced thabt the
amount of cull present by ukdiliyy clacsses was negligible. Hence
the datn was processad ©o find cut the cull volume by species
only. %Table no. 7.0 shows the amcunt of cull € persent. Sal
(Shorea I‘Obﬂ‘a‘bu) has the mxdimm cull % ice. 2.29% while semal
(Bombax ceice ), tordu (Diogrvros melsnoxylon), bija (Pbero--
carpus narsupi dum), lendia {Legorstroemia parviilora), Tsalal
(Boswellia scrrata) and jamun (Oyrigium curiiril) Show eithor
negligibly small quantity of cull ¢r no cull at all. This
quantity of cull® will have to ke deducted to arrive at the
net volume for & particular species.

Distribution of Five specics:

ne of the objects of the survay was to assess the
nunber of trees of kusum (Schliechera oleosa), harra (Termina-
lia chebula), semal (Bombad cciva), kuwllu (Sterculia urgens
and mahuva (Mad"xuca latifoiia var, longifolin). The ainforma-—
tion was collectcd from 2 »a, wdemoreaied plob 'lround tha
grid centre. The dabta collected, con processing, has indicabed
the results which are showvn in tablc nos. 4.1 1o 4.3. The
total number cof trees assessed by diamstor oloases, by
speciesg and by stratum are tabulated aa given bolow:

Al
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Text Table 32

Sl. Stratum

No.

No. of trees in 000
Areca in Kusum Herra Senal Kullua Vahuwa

Sal

ha. .
217,837 317.389 508.&449 74,500 117.850 1043.854

(Total)(per ha.) 1.457 2.335 0.342 0.575 4746

Misc.

327,213 640.029 640.683 130.885 271.554 1127 .686

(Total)(per ha) 1.956 7.958  0.400 0.831 3.428

Salad

20,729  41.957 38,991 23.693 14.552 78.237

(Total)(per ha) 2.024 1.881 1.143 @.702 3.774

Total

565,779 999.375 1133 7323355, 070 46353 223 077

4.3

Estimate of Annual Bamboo Cut:

As has alresady been mentioned in para 4.2.2.3.06, all
bamboo arcas in Sal, Miscellaheous and Salai types have been
allctted to the Bamboo Working Circle.

For estimating the armmal “bamboo cut, a large numbor of
factors have to be taken into account. The nature of the
existing crop is very uneven. The exisbing crop includes areas
which have ragularly baen werked, B also”areas which have
never been worked and variations in between these extremes.
Tndividual culm and clump sizes are also very variable within
the samc arda. Theo rate of anmal recruitment varies from
year to year depending on the anrmual variation in the climatic
factors and bilotic influences. Undor thg circumgtances ary
estimate can at best be only indicative.

. It has, therefere; becn presumed that the recruitment in
the'yoer of survey corresponds to fhe sverage conditions of
recruitment. Tt has furtlier been vyresumod that the culms of
current year will proporiticnally attain in the sams diameters
as are found in the existing mature crop. i
. Table 8.1 gives the distribution of culms by age,
souridness and in diamster clasgses. The total mmber of culms
in the year survey (current year's culms) was 50, &20, 670 +
19,994,480 = 70,815,150+ Theerikically, thereforc, it would
be safe to remove 70,815,150 culms gnrually from the area.
This yicld, however, is to be obtained from mature culms. In
table- 8.1, the total mmber of mature culms, excluding the
decayed culms, is showm as 526,108,080.

This number, however, is comprised of culms of .diametors
varying from 2 cms to over & cms. The break-up of theso
matured culms in diamobor classeg is-as under:
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No.of matured culms in diameter classes

2to5cn 5 to 8cm above & em Total
No. 503,194,300 21,663,440 1,250,340 526,108,080
Percentago 95.64% 4.2 0.24% 100%

From the above Table, it is seen that 95.64% of the
mature bamboos fall in 2 to 5 cm diameter class and only a
small proportion, 4.12% and 0.24% in diamoter classes 5 to
'8 e and above 8 cm respectively. The theoritical yield of
70,815,150 culms will be obstainable in this proportion as
shown below:

Particulars Anrual Break up of Anmual Yield
yield in Diameter Glasses
2 tofFcm 5 to &cm  Above 8 cm

Percentaga 100% 95 . 64% 4123 0.24%
Wo.of culms 70,815,150 67,730,920 2,915,940 168,290
Wt.factor :

o e opor - L. 665 12.616 27.670
oculm -

Green Wt. 359,791.06 318,335.32 36,799.16 4,656.58
in Tons

It is tlus seen that the total anmmal yicld comes to
359,791 tons (green weight). Since the standard error of
estimate for the total bamboo growing stock is 9.87%, i.e.
conforming to + 19.74% ab 95% probakility level, the estimated
ammal bamboo yield would be 359,791 + 71,022 tormnes (i.e.
varying bebtween 430,813 tennes to 288:’769 tomes). This showus
that the variation betwecn the maximuin and the minimumexpected
yield would ba to the extent of 1,42,044 tonnes. However, a
minimum safe anmual yicld estimate, at 95% probability lewel,
should be taken as 288,769 tormes {green weight).

With +the help of datae collected for finding out the
air-dry weight (10% moisture) corresponding to the green
woight, it has been found. that the cir dry weight is
61.91% of the green weight. Therefore, the air dry weight
of the anmial. yield would be

288"1788 X 61.91 _ 178,776.88 Tormes

A safe estimate of tho anmial bamboo yicld from tho
area would thna be 178,776 tonnes or 180,000 tomnes.
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In the survey area bamboo is being worked. on a four year
cutting cycle. Thal means thoe tohbal arsa is divided into
four coupes. Therefore this estimated vield is to be cobtained
from a coupe, the growing stock of which is mentioned in
torms of no. of bamboos as well as its greon weight in tonnes
is8 given in the table below. This table is obtained by
combiming Table 8.1 and Table 8.2.

- Distribution of no. of culms by age and Scundness

(No. in thousand & weight in M.Tonnes)

-

Current scason 1 to 2 years Over two years
23 5-8 &+ 2-5 5-8 8+
(17 TTTTEYTT (37 (Z) €)) (6) 16D)

For the entire Bamboo arca:

No. in 1000

50820.67 54984 .81 2082.07 - 142043.40 14998.62  834.48
Welghbosror8.42 256504413 26267.40 ~  662632.46 63062.59 23090.06
For thc Annual coupe:
¥Ho. 12705.16 13746.20 520.51 - 35510.85 1249.65 208.62
Weight 59269.60 €4126.03 6566.85 - "165658.11 15765.64 5772.51
Grecn damaged
Current season 1 _to 2 year over twro years
25 5-8 8+ 25 5-8 &4
(&) o (@) (i} a- (2] (132 4)
For the entire area; .
Ho. 19994.48 37072.40 B34.40 - 87893.07 6664.83 -
Veighbeesy 12 86471.37  "5263.90 - 205010.58 42041.75 -
Forr the Annual Coupe:
No. 4998.62 9268.10  208.62 - 21973.26 1666.20 -
i

Weighys ¢sg, o8 21617.84 A315.97 - 51252.69 10510.44 -

U U - S
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Bry Sound  Dry dewagoed ' Docayed Total
25 5-8 &+ 2-5 528 &y~
(15) (61)) (17} (g) _(19) (=3 D) (22
For the entire &area:
-Ro. 57485 .49 834.48 —123715.13 6243.956 415.86  52068.26:4664899.49
Weight 53633%.62 21055.60 - 577131.08 78936.8811506.85 - 2878929, 81

For the Annual coupoe:

No. 14371.37 208.62 - 30928.78 1562.24 103.96 13017.06 162247 .87
Weight 134084.9C 5263.90 14428277 19709.22 237671 - 1973245

If we oxaminc the table given above, it will be seen
that there is considerable stock of bamboo which is either
green damaged or dry damaged or dry sound and decayoed.

Al this stock will have tc be removed for the hygiene

of the futurc crop. All such removal will contribute, towards
the yield. However, tha decayed culms will not contribute”

towards the yield. The number of culms which would be romoved
and their corresponding equivalent green weight is given below:

No.of culms Weight
Green damaged Current season 208620 577251
. 1 to 2 scason
2-5 Cm 4998620 11659.28
5-8 9268100 21617 .84
8+ 2085620 1315.97
L7 5340 34593.09
Over 2 seasol
R e
25 21973260 51252.64
5.8 1666200 1057044
8+ . - -
h 53630460 61763.08
Dry Sound 2-5 , 14371370 134084.90
58 208620 5263.90
- 8+ b - -
TEB79F50 3954860
Dry damaged 2.5 304928780 144,282,777
5-8 1 ;§62240 19709.22
228 103960 2876.71
325 94580 1§§868.70
Decayed 1—3‘801’7’060 -
L Total - 6'83\06830 208346.18
I I _ \

\
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From the above table it is scen that the total removal
98306830 culms is morce than the admissible cut equivalent to
the anmmmal reeruitment of 70815750, However s this removal
would be obligatory.cn silvicultural considerations. Its-
total tomnage in terms of green weight works out to be
408346418, TIts dry woight equivalent ds 252807.12 M tonnes.
By applying the standard crror of 19.74% at 95% probability
level, *The safe estimate can be taken to- bo 202902.99 say
200000 M. tonnes.

It is further poinked ocut that in the calculation of tho
safc cstimats of 20000C M. tonnes, thore is no contribution
from the sound green culms., Bemboo folling rules prescribe
the retention of 6 no. sound culms in a clump. The total culms
to be retained in a coupe will be

No. of clump/hn  x No. of culms x Arca of coupe
to be retaineda.
2 06
151.25 x & 5 —'%5"—-—

= 62482740 or~ 62L82.74 thous‘and culms.

As against this, the total of avoilable green sound culms
in & coupe is 51235845 or 51235.845 thousands. This shows
that the available green sound culins are loss than those .
required to be retained as per rules. Thorefore, no yield will
be available from green gound culmg kEeezusc mary clumps are
already under stocked.

From the abovo discussions, it can be stated that the.
adrmal yicld from the arca will be shrut 206000 M. Tons. in
the first cutting coyeln., Thereaftor, if the explcitation is
done by following thz cutting rales rigidly, minimum yield of
179000 M. Tonnes would boe availabhlc.

oy e
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JLISSA SURVEY
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Table 1.1
DISTRIBUTION OF GEOGRAPHICAT. AREA UNDER
VARIOUE LAND USES
{Based on aerial Recce)

Iand use. No. of grids ) Area (¥m”)
1) Forcsted 1518 7492.22
2) Current Podu 152 75021

Forested & Current Podu 1670 8242443
3) Non-forested 1543 7615.61

Total 3213 15858.04
Table 1.2

DISTRIFUTION OF FORESTED

ARFEA IN VARTOUS FCREST

TYFES

-
==

Forest Types

Aerial Recce

Forested #Trec Forest

No. of grids. erea (Km™ )
(En?)
1) sal ' 601 2966 .29 2178.37
2) Miscellanrebus 827 A0 .73 3272.13
3) Salai 54 266.52 207.29
4} Bzmboo brake 36 177..68 ~
{without overlap) -
Total 1518 F492.22 SHET7.IS
Bamboo 558 2754,.06 2021 74

{including overlap)

# .B., These are based on ground data. s
Tand class 1 and Vegetation classes 1, 2 and 3.

Tha tree forest constitutes
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ARISSA SURVEY

Table - 7.0

CULL VOLUMT EXTRESSED AS A PTRCENTACE OF UNDER BARK VOIMME

Sl. Snecies Cull %
1. Shorea rcbusta 2.29
2. Terminalia cremulata & 0.04

Te belarica
3. Pterocarpus marsupium C.00
Ao Cugenia dalbergieides & 0.36
Lannea coromandelica
5. Diospyros melanoxylon 0.00
6. Bridelia retusa 0.44
e Anogeissus latifolia 0.04
8. Lagerstroemia parviflora 0.00
9. Syzigiuvm cuminii 0.00

10. Boswellia serrata 0,00

11 Garuga pinnata 001

12« Adina cordifolia. - Q.04

13 Bombax ceiba .00

14. Sleistanthus collinus 0.02

15. Rest of species 0.30
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Table - 8.1

DISTRIBULION OF NUMBER OF CULMS BY AGE & SOUNDNESS
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Table 8., 2

BY AGE & SOUNDNESS

DISTRIBUTION OF BAMBOQ WEIGHT
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APPENDTX NQ.1

Details of 1:2,50,000 & its corresponding 1:63,360 scale map sheets
covering the survey area.

1:2,50,000 or 1:63, 3600
1" = 4 miles. it =1 mile

6 P &4 P/10
64 P/11
64 P/12
&4, P/13
&4 P/14
&4 P/15
AL P16

65 M &4 M/9
65 M/10
€5 M/14
65 M/15

65 N 65 M/13
65 N/16

73 D 73 £/
73 D/2
73 D/3
73 Ul
73 S5
73 D/6
73 D)7

74 A 74 A/

74 A5
74 A[é
74 ALT
Th ASE
7/ A/11
74 A2

74 B 74 B/
74 B/5

Total 6 shects 37 shcets
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APTENDIX 2
CCDING INS RUCTICNS FOit FIZID WORK

CEAPTER - I

1. PLOT APPRONCH FODM,

This form will bz f£illed in for the journev undertalken
from the £ield camp to the reference peoint. This form will
glve the Adstails such as mode of travel up +o the reference
point and conspicuocus fcatures observed during the journey
by vehicle as wall as on focot. The bearing from the refer—
ence point and the distance from the reference point to the
grid centre 1yill e written in degreces/grades and in kilo
metres respectively. For cirample, 500 metres distance from
the refecrence point to the grid centre will be written as
0.500 _Xms. This form will also indicatce the time of leaving
the camp, time of arrival at reference point, time of
arrival in the plot, time cf lesving the plot and time of
returmming to the fiecld camp. All the tinings will be
written in hours and minutes. Tor example 7.30 ALM.
w7ill be written as 0730 hrs. 4.30 P.M. will be yritten
as 1630 hrs. .If the plot is to e visited on more than
one day scparate plot approach forms will be written on cvery
day .

2. BELOT DESCRIPTT ON FORM

This form will be £illed in after considering two
hectare area .around the centre of the grid. The two hectare
plott will not be demarcated on the ground.

1. Job HNo. Three digit code no. will be
(cocl. no. 1-3) filled in by the LPU,
2. Card design Two digit code no. will be filled
(col. no,. 4-5) in by the DPU ito distinguish
different types of forms as given
Pelow.
Code Ttem Form No.
0l Plot descrinticn form Ix
o2 Plot enumeration form IIT a,b,c,d,e.
03 Sample trec form Iv
04 Bamboo enumeration form V
05 Bamboo weight form VI
06 Spccial study form ViI

3. State (col. no. 6-7) - Two digit code nos. will be used.
For the prescent the central =zone

vill be taliing up survey in Orissa

=] tate.
Code Mo, State
o1 Orissa
4 Forest Division - Two digit code nos. will be f£illed
(Col. no. 8-9) in, for each forest division of

+he State as under.
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Forest Division.
Phulbani
Balliguda )

Parlaliimedi

~ One digit code no. will be used
To denote various landuse classeaes.,

DPescription

All lands vith a forest cover of
barnboo, grass=2s, palms and scrub
agrovrth will be considered as

FPorest land provided when land sure
face is primarily used for

fo estry purposes onlv. Specific
arcas which should be included or
cxcluded are given below,

Includes

aj Public and privote forests,

13) All plantaticns including one
rotetion plantations, Primarily
used for forzst~v purposes,

c) Areas temporarily unstocked as
wall as voung natural stands
and all plantations established
for forestry purnoses, which
had not yot reached a. crovwn
density of more than 29%.

d) Forest roads, streams and
other small open arzas, as well
as forest nurscries that
censtitute &n integral part of
the forest.

e) Bamboo bearing areas.

£) 2bandoned cultivation having
forcst cover in forest areca.

Erxclude.
a) Arca occupied by orchards, parks
private gardens and pastures.

b) Area of wind-brake and shelter
balt trees which are in small
groups and on narrow strips.,
i.2. trees along road side,
canals and streams which are
too small to bLe maraged as
forest,.
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2, Agriculture trec land - All lands presently under culti-
vation of agricultural crop vwith
tree cover of any size and density.
Shifting cultivation will not be
included under this category.

3. lMon forestry -~ All lands with tree growth
rlantztions., primarily planted £for purposes
other than Corestrya.

4. Dgricultural crop land ~ 211 lands under cultivation
(inecluding fallow land} and without
any trec cover will be incluled
here, Shifting cultivation will
not e included unde:xr this,

‘5. Pasture Land —~ Al1l lands which are primarily
naaged for cultivation of grasses
=nd grazing { uwsed primarily )
for rurposes other than forestry) .

&, Urban, village — 213 lands which are used for
sites and industrial urban sites, willage sites and
arecas, * industrial arca will come under

- this class,
7e Barren lands - Al]l lands with e:posed surface

and which are lying unutilised
i.e, bDarren lands exposed rocks,
sand dunes, swamnps and areas
vithout vegetation will come
under this class.

8. Current shifting —~ Areas of the current as well
cultivation (Pedu) as of the last vears shifting
cultisation will come under
this class. The crop will ke
zither standing or harvested
recently.,

9, Other areas. —~ 211 arcas which do not appear
against any one of the above
classes will appear against this
cCategorv.

Mote 31— If the centre of the grid is inaccessible £ill the

data up to col. no. 8-9 in the plot description

foim and write the word in block letter

# INACCESSIBILE " in the remaining columns.
Some examplest-

(1) Shifting cultivation ¢ -~ Shifting cultivation currently
(Podu) under crop of just harvested or
vnder c¢learance at thes time
of inventory will be classifed
as current podu.

{2) Abandoncd shifting - S4¢es covered with trees/scrub/
cuiltivation bamboos/grass growth of any

density 1will be classificd as
forest lands.
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(3} Farm Forests If the farm forest admeasures
less than 0.5 ha. it will be
classified as agricultural tree
land. If it admeasures more
than 0.7 ha. it will be treated
as forest lands.

{(4) Perxmanent cultivation Areas of forest villages (within
reserved forest) will be classified
as agricultural crop land.

{(5) Grass banks Areas enclosed by reserved forest
boundary will be classified as
forest becaise primary function
is not to maintain as a pasture
or a grazing land but they form
a part of the forest land.

6. Legal status Cne digit code no. will be
(Col. no. 11) filled -in as under :
COQE TtSm . Description’
1 Reserved forest As per the definition given in
i the Orissa Forest Act,
2 Protected forest ~d o=
3 Unclassed Area which is not classified

either as reserved or protected
forests but 1t is a government
land and bears forest crops.

It may be incharge of any btther
department.,

4 National park Arcas which have been declared
as national parks by legislation
will be considered under this
.«class, - Fellings will e
restricted by lauw.

5 Private forests Forest lands and agricultural
tree lands owned by private
individuals, communities oxn
corporations will come under
this category.

S Undetermined Any forest land which cannot be
classilified In any of the above
categorlies will be classified

- under this class,

7+ General Tovography —~ General topography of the area
col. no. 1 around the centre of the grid
will be examined for this purpose.
General toweography will be
determined from 1" = 1 mile topo -
sheet and an area of 6 to 8
s¢. kms. will be consicdered,

1, Flat
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8. Slope
(Col. nos
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Item
Gohtly rolling
Hillvy
Very hilly

~ Slope of.land arcund the grid
13} centre will be determined with
the help of 1" = 1gile topo sheeck
and about 6 to 8 sc. Jan area
w7ill be conzidered for the
following slope classes.

Lode Liem

1 Les& than “10%
* - vo- e
2 10 to less than 60%
3 60 to less than 100%
4 100% and aphove.
9. Position on slope . —~ The position of plet will . 2
(col, 14) - be examined on 1" = 1 mile topo
sheet and its position with
_ = - refercnce to hill slope
. on which it is located will be
- clagssified as ~

Code ftem
1 ) Ridge, top
2 Upper one third
3 Middle one third

- 4 Lower cne third
5 No slope
6 In shallow ravine ( depih of ravines less
than 5 metres) .

7 Deen ravines ( over 5 metres in depthi.

10. Aspecdt (Col. 18)

Lode

B wWwoN R

I R ST

Ztem *
Northemn
North~eastern
Eastern
South—eastern
Southern
Southe—western
Western
North-wastern
No aspect.
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11, Rockiness ‘(col. 16) - Rockiness refers to land surface -
in a wwo hectare area around the
grid centre wvwhich is covered
with rock making the area unfit
Tor grovth of trees. Small pieces
of broken stones, boulders and
pebkbles will not be included
as rocks. *

The wvarious classces will be as
under :

Code Item Descrintion
1 High - When more than 80% of arca is
covered by parent rock.

2 Medium ~ When 30 to 80% of land surface
- is covered by rock.
3 Liovy = When less than 30% of orea is
covercd by rocks.

>

No roclk - Rpock absent and entire land surface
is available £for tree groirthe.

Soil Dats (Col., 17~21)

Soil data will be collected after digging a pit in a
representative place in 2 ha. arca. The depth of the

pit will be about 15 cms,.

12, Humus (col. no.1i7) ~ Humus .is the decomposed organic
material { leaves, twigs, branches)
which has become a constituent
part of the uppcecr most soil horizone.

° This should be clearly distinguished
£rom undecomposed leaf litter.
The later must be removed from
soll surface before making any
measurcments.Presence of humus
17111 be classified in one of the
following classes.

Code Item Descrintion

1 Shallow When the humus is less than 5 cms.
thick.

2 Medium When the thickness of humus layer
is from 5 cms. to under 10 cms.

3 Deep ¥When the laver of the humis is more
than 10 cms. thick.

4 HNeo hurmus When the humus layer is absent.

13. Colour (Col. no.18) = The colour of the upper horizon
of the scil below the humus layer
will be detemmined and classified

] as under.
Code Item

1 Black.



Item
Brown
Red
Other

. Mo soil

14, Consistency
(Col. no. 19}

Code

1

5
* 15, Texturc

Item
Friablec

Slightly
compacte.

CLompact

Cemented

No soil
(col .nc.20)

- Ttem
Clay -—
Clay
loam -

1

Loam -

Sandy -
1 ocam

Sand -
Pebbles -
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—~ Consistency means the aggregation
of soil particles., The wvarious
classeés =re as under,

Descrintion

A friabkle s0il is one which is
loose and vhichh crumbles vory

zasily with a slight pressure

of fipgure, Sand contents are
more in this type.

A slightliy compact soil is one

vihich sticks together as a lump
when {taken in hand. Digging

a pit in this tvpe is compara-

tively easier than in a compact
soil, such soil can be scrapped
2asily with a toe of the shoe.

A compact soil is one which makes
digging difficult. Cilay contents
are more in this type and the soil
is wvery hard.

A cemented soil is one which makes
digging practically impossible

due to soil particles cementing
tocgether,

- Texture of soil refers to

rclative occurrence of clay, silt
and sand varticles. The various
TYpes are

Descrivtion

Spil contains mestly clay particles,
Soil having hicher percentage of clay
varticles but also some sand and
siit.

So0il having mostly silt and sand
with same clay.

Soil in which sand particles are
pre-dominant but also contains
silte. .

Soil having mostly sand particles.

The soil having very little soil

but having mostly pebbles. Broken
stones which are about 5 agms. in dia.
meter will be considercd as pabbles.
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16, Soil depth

No soil

(Col.noc.21)

Very shallow
Shallow
Me=dium

Deep

No soil

17. Vegetation -

(Col. no. 22)
Code Item
1. Trece forest

or excluded =

I. Igcludgs
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Descrintion

THe soil having very little soil
but having mostly boulders,

Brolten stones which are more than
5 cms. to 20 cms. in diameter will
be considered as boulders.

Depth of soil will be estimated
by digging a 15 cm, deep pit and
also by cbserving various exposed
soil/profiles such as nala banks.

Descriptions

So0il depth less than 15 cms.
S50il depth 15 to 30 cms.
Soil depth 30 to 90 cms.
Soil depth 90 cms. and above.

-

The vegetation classification will
be as follows.

Descripticn

& Forest areas with tree crown density

of more than 29% and not used
primarily for purposes othar than
forestry. YSpecific areas which will
be included/are cgiven below.

E 0

(a) Public and private forests-.

(b) All plantations, including one rotation
plantations, primarily uscd for
forestry purposSts.

{c) Arcas temporarily unstocked as well
as young natural stands in all
plantations established for forestry
purposes, which have not yet reached
a crown density of more than 29%.

(4) TForest roads, streams and.other small
open arzas as well as forestry
nurseries that constitute an integral

part

of the forest.
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Exciude -

(a) Arecas occupied by orchards, parks
private gardens and pastures.

() Arcas occupied by isolated trece groups
smallexr than 0,5 ha,

{(c) Areas of wind brakes and shelter belts
on narrdy strips i.e. tree along road
sides, cannals and strcams-which are
too small to be managed as FforesSts. |

Codea Ttem Descrivtion e
2 Open forest Open forest aresas will be those

which have tree cover ranging f£rom
5% to 29%,., It will not have

under growth of shrubs of any
density. -

3 Scrubd forest Areas with tree cover less than
5% and the undergrowth is of
shrubs will be termed as scrub
forest.

4 Tree in linc Tree in line will inciude +trees
rlanted along the banks of the
cannals, as wind brakes and as
sheltcr belts.

5 Bamboo brake Areas covered with tree cover from
5% to 29% density and undergrowth
is £ull of bamboo will be termed
as bamboo braks.

& Grassy Planks Open areas of forest with tree
density below 5% with high grass
whiclhh is apparcntly the result
of o0ld and repecated shifting
cultivatiomn.

7 Cthers hny arca which cannot be classified
in any of the above categories

will be included in this class.

0ld Podu arcas with no grass

vwill comc under this catecgory.

-

18, Origin of stand ~ Depending upon the origin of
(Col. mo,23) forests the stand will be
classificd as follows.
Code Item Desgscrintion
5N Natural forest Forest grown from seed will be
tecrmed as natural forcst.
2 Manmade forest Where forests are the ocutcome of
plantations.
3 Natural & artifi-Forcsts which arc partly of seed
cial forcsts origin and partly of plantations

will be classificd under this
class.




Item

Podu regrowth

19, Forest tvpe

(Col.

Code

i

no.

z24)

o 0

ype

Sal forest

Miscellaneou
forest.

Salai forest

20« Number of storeys

{(Col. no. 25)
Code Ltem
1 Forest one
storeyed,
2 Forest two

storcyed

el —-eve rgreen

1)
2)
3)
4)
5)
6)
7

s
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Description

0ld podu areas vhich are restocked
either with tree, bamboo or grass
will be classified under this
class,

Forest type of the plot as well
as of 2 ha surround will be
described in the following typese.

Pescription

This type will be available in
Paralakimedi and Balliguda
divisions. The important species
will be =

Mangifera indica
Diospyros embryopteris
Michalia champaca
Dillenia pentagyna
Mesua ferrca

Saraca indica

Canes will also be present
in this type.

The forest in which sal forms
more than 20% of the crown
density will be considered as
sal Tforest,

The areas ‘containing sal less
than 20% and any other area
17ith miscellancous species will
be considered as miscellanecus
forest.

The miscellancous forest with

20% & more salai in crown density
will ba termed as Salai forest,
This tyve will be available
around Baudh arez of Phulbani
division.

The no. of storeys describe the
vertical distribution of height,
The classes will be as follows ¢

A& small height variation may exist
even in one storeyed forest.
Variation in height is large &

the troes can be groupzd  into
uppcr and Loycer canopy.
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Codg Item.
3 Forest three or
more storeyed,

21. Top height
Col. no.26=2

7)

Ezample
22, Sdize class -
(Col., no. 28)
Code Item
1. Regeneration
Crop.
2. Pcle crop
3. Small timber
9% Big timber
5. Mixzed size class

23, Crown density
(Col., no.297

Descriotions

The variaticn in height is very
large and in most cases it is not
rossihle to group the trees in
canopics.

The average helght of prodominant
and codominant trecs surrounding
the plot wiil be occularly
estimated nearcst to 5 Mtrs,

and will be recorded. It will e
cirecked by measuring few trees
(say 2-3) f£rom thec predominant,
cofdominant and £rom the dominant
classcs.

ILf the average height of a tree .
is 27 metres then it will be
rounded off toc 25 metres and

then recorded. Similarly if the
average height of a trec is 28
metres it will be rcunded off

to 30 metres and then recorded,

Size class characterises the
presence of a particular class in
the gtand. The various classes
are

Description. -

Tracs bilow 10 cms diamceter will
be pre—-dominating with less than
10% canopve

Troes between 10-20 cms. diameer
will be pro—dominating with
less than 10% cancpy.

Trees between 10-30 cms. diamceter
class with 407 trecs between.
20~30 cmo . diammeter class will

be predominating.

Trees with diametcer more than
20 cms. will ke pro-2dominating.

Tree crop with no marked domi-
nation of any size class will
be classified under this class.

Crown density describes the
degrece of coveragz ~f land by
trecs. It is measured by the
actual no. of Lreces in the stand
by size compared to no. of troes
recuired to fully nutilise the



{Col. no. 29 continucd)
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growth potential of the land.
Number of treas standing in two

ha. arca will be occularly
estimated ond classified as follows.

Code PDensity -classcs ) )
) 1 A o 4%
3 to 9%
3 20 to 69% S
4 70 opd above,.s &
24, Roegrn racsos ' - An occular cstimate of the

(Co™. no.3C»

1

! mer
ST

Y]

7

abundanca of regenzration present
in the plot and on the surrcund

of akbout 2 ha. will bc recorded.
For +his purposc only tree speciles
below 5 metregs in holight but more
than ong melre will be considered
The wvarious classes will be

Details

Regneration profuse i.e. seadling of tree
soecies over 2500 por ha. i.e. more than 4
sccdlings/1l6 sg. m2ters ara.

Regencration adcguaate i.e. tree scedlings
more than 1200 but less 2500 per ha.l.2.
more than 2 or 3 per 16 sg, meters arca.

Regeneration in adequate i.e. trge scedlings
less +han 1200 per ha iecg. less than 2 per
16 sqg., metcer . area.

Regenearation pfescent but 'damaged or burnt

Crop not in necd of regeneration i.e. well
stocked pole or middle aged crope.

Poorly stocked pole crop writhout adeguate
regenceration. '

Regeneration absent,

25, Injuries to. crop A Borer attack, top dying of trees
Col. no.3i)

girdiing of existing trees over
a large arca, (about two ha.)
burning and scerring of trecs
w71il1l be recovded as follows :

Ttem

Horer attack, tear deroliutzir ov other pest
attack likely to create epidemic, at least

10% of the tree growith sirould be attacked.
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Code Ltem
2 Top drying or dyving of timber trees caused
by borer attack, pests or drought. For
this purpose the trees shontld have died
during the current year or onc yecar arlier
to that. Atleast 10% tree should be affccted,
3 Girdling & felling of trees for encroachmente.
% Burning & scarxring of the cmmisting trcees,
5 Grazing and lapping for fodder.
S Wind and lightening damage.
7 No injuries.
26, Past treatment, - Treatmont alrzady given to the
(Col. no.32) crop will be recorded in onc of
the following classos,
Code Item
1 Improvement felling,.
2 Tending
3 Thinning and sclection felling.
4 Coppice with reserves/atandards
5 Clear fellinge
6 No operations.
7 ; Podu cultivation. !

27, Grass incidence - The occurrence of grass 'in the
(Col. nos33) plot will be recorded as given
below,

. Code Item 7
1. Grass growth scattercd.
2 Medium grass growth,
3 Dense grass growth
4 Grass abscnta
28, Firec incidence — Based on f£ire scars on tree
(Col. no.34) stems bcoccurrcnce of fire during
the currcent and previous years
will be iandicated as below.
Cocle. Itom
1 Firc presecnt.

2 Firce absente.



29, Bamboco data
(Col, 35 to 64)

—
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The composition of bamboo crop

(2 ha.) will be recorded in major
groups. The intention behind
describing the composition is to
give percentage composition of
more fTrecquont species in order

of occurrcnce amcongst the
bamboos.

A culm will be one which is more than 2 metres in length
in diameter at breasit height

and more than 2 cmse.
{1.37 metres) .

An aggregate of more than one culm will constitute a

clump .

Group I (Col. 35-40)
Species (Col. 35-37)

Occurrence {Col. 38)

Three digit code no. will be used
to Aenote the specics name .

Onc Aigit code no. will be used.
The stocking of the species will
e with reference to interse
stocking, amongst the wvarious
spocies of barboos. The total

of the percantage of all the
bambeoo soecies taken together will
be hundred, If the occurrence is
below 10% it is to be ignored.
olloving code nos,. will be utili-
sod to dencte percentages.

Code Stocking percentace

10
20
30
40
50
. 60
70
80
o0

G IR ST BN R N

Flowering (Col.39)

to
to
to
to
to
to
to
to
to

19%
29%
39%
49%
56%
69%
79%
89%
99%

The extent of flowering will be
filled in as f£ollows 3

Code Petails
1 Sporadic
2 Gragarious
3 No.

flowering.



Regeneration
(Col. no.40)

Gode

N =

3
4
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-~ Bamboo bearing areas where clumps

formation is not very clear or
areas under bamboo regneration
containing bamboo seedlings.

" The above will he classified as

follow:s =

Details
Dense
Medium
Scattered
Absent.

Likewise the next bamboo group occurring in order of
appearance will be recorded as Group II and Group I1T etc. as the
case may be in Col. 41-46, 47-52, 53-58 and 59-64.

29. b Bamboo Density
{Col. no.65)

GCode Details
i Scattered
2 Dense

3 No bamboos
30. Map sheet Noa
(Cel. no.71-76)

21. Grid mumber
(Cal. no.77-80)

— The density of bamboo clumps observed

over the 2 ha. area will be given
in the following mammer .

LosS than 50 ¢lumps per ha. or clumps
spaced 15 mts. x 15 mts. or mare.

50 or more clumps per hectare or
clumps spaced are 14 mts. x 14 mtSe
or less.

The map sheets which will be used
in Oriassa survey have been glven
code nom. Six digit code wiil
be used to denote the map sheet
no.

Four digit code will be used to
denocte the grid no. The Crew
Jeaders will please note that

the first two digits will be along
¥ axis and last two digits will
be along X axis. For example for
grid ne. 0305, O3 will be read on
171 axis and 05 will be read
along X! axis.
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CHAPTER - II

PIL.OT CMUMERATION FORM

Four plots of 0.1, 0.2, 0.3 & 0.4 hcectarcs will be
laid out at a grid centre., The Plot Enumeretion Form will
ba filled in separately for each plot starting from the
smallest plot ie.e. 0,1 hectare plot. 'The enumeration for
bigger plots will be esxclusive of the trees, bambocos =tc,.
enumersted in the previous smaller plots i.e. when
enumerating 0.2 hactare plot atftter comple "ing 0.1 hectare
plot the trees and bamboo clumps which have already been
enumerated in 0.1 hectare Plot will be e:xcluded and only
those -hich are occurring in the additional area, included
in the 0,2 hectare plo:t, will-be enumerated. The same
procedure will hold good for 0.3 hectare and 0.4 he ctare
plots. Trees touching the North-west and south—waest borders
will be "IN" trees and will be included. Those touching the
N.E, and S.E, borders will be considered as "OUT" trees and
will be excluded., It may please be noted that the trees
which are excluded from smaller plot as "OUT" trees
should be excluded. in the noxt bigger one and those which
have becn considered as "INY trees and included in the earlier
plot should be excluded from the next bigger plot. No
tree should be included twice.® Similarliy, when enumerating
for 0.3 hectare plot all trees and bamboo clumps that
have been included in 0.1 and 0.2 hectatre plots will be
omitted and only those that have appeared in the e:mtra area
included in this plot will ke counted. Similar procedure
Will hold good for the largest nlot i.e. 0.4 hectare, "“In .
addition an area of 2 hectare, all around the grid centre,
will be considercd for enumerating the following five
species namely Mahuwa, Kusum, Kuallu, Semal and liarra. The
2 hectare plot will not be laid out. But for this
rurpose an areca within a radius of 80 metres around the
grid centre excluding the arca of 0.4 hectare plob will
be considered for enumeration for above mentioned 5 species,

To summerise the field Form No., IIT will -be in
sets of five cach and will be identified as follows :

Form IIT a 0.l hectare plot.

Form III b additional arca of 0.2 hectare plot, i
Form III c¢ additional area of 0.3 hectare plot.
Form IITI A4 additiocnal arca of Q.4 hoctare—plot. " °
Form IIT e additiocnal area of 2 hectare plot.

( This will be only for five species Kusum, Harra,
Kullu, Semal and Mabhuwa) . )
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The coding instructions for filling the enumeration
form arec as under

1. Job (Col, 1-3) - This will bec filled in by the DPU,
2, Card design - - -do-
(Col, 4-5)
3. State (Col., 6-7) ~- A two digit code of 01 will be
filled in.
4, Dijvision (Col.8~9) ' = Iotwo digit code will be f£illed in.
5. Map ccde -
(Col. 10-15) - X code of six dAigit will be f£illed
in here. *
6. Grid No. (Col.16-19) - N code of four digit will be f£illed

in herc,

7a Col., No. 20-73 :— — The cnumeration form is divded,
into 9 scoction of & columns cach. The columns are also
horizontaly divided into 4 rows, so thot as many as 36 trees/
clump can be racorded on one shect, If nocessarv, a 2nd
sheet may be used for more trees/clumps. Each sections

will contain details of one tree/clump only. In the upper
pPart of the scoction, the local name/botanical name of the
specicecs should be written. The rest of the section will be
filled up with the species code in, 3 digits and Adiameter in
cms., in 3 digits.

Diameter measurement will be to the nearest cm, at

l.37Mgbove. ground on the up hill side of the tree. The

xis of the Calliper i.2. the long arm should ke pointing
to the centrc of the plot. If there is a considerakle
flare at the base of the trece akove the b.h. the diameter
wWill be measured above the flare. For trces akove 50 com.
Alamcter, a diameter tapce mav be used. In case of forking
resulting in 2 or more stems, starting below the b.h., the
diameter of each stem will be taken at b.,h. or at such
higher point, where they are distinclly sceparate, Dead
trees will also be enumerated if not -rotten and at lesast
70% utilisable.

The diameter of bamboo clumps willl be recordad at the
base.

All callipored trees/bamboo will be marked by blazing.

Border-1inc treegt—- Trecs, the stems of which touch the N.We.
and S.W. lines of the plot will be treated as 'IN' trecs and
will ke enum2rated. Those of vhich the stems of vhich touch
the NeEe and S.E, borders of the plot will be trcated'as
'POUT' trees and will not be enumerated.
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Shrubks and small trees below 10 cms D.B.H. are not

e emumerated.

Total number of
bamboo clumps.
(Col, 75-77)

Total number of
trees (Col., 78~3B0)

- Total number of bamboo clumps
occurring in the plot will ke
recorded in three digit. code,

- Total number of trees occuring

in the plot will be recorded in
three digit code,
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CHZAPTER .. TIT

SAMPLE TREE FORM

Only 0.1 hactare plot will be samolo a rlot. Trees
30 cms. and a:cve diameter at breast height over bark will
be measuredas sample trees over the entire area of the plot,.
Trees from 10 cms,. <dia. at breast height over bark to 29 cms
dia. over bark will be measured as sample trees in the northe
vest quadrant of the plot. The following illustrations will
give the idea about the same. On each sample-tree, sSample Tree
card "7ill be nailed and the data as given below will be
filled in, according to the columns previded in the card.

s

1., Jcb No, (Col,., 1-3) ~ The details will be filled in
by DFPU,
2., Card design © —A o=
(Col. 4ls
3. State (Col. 6-=7) - Two digit code will be utilised
to denote the State.
4, Division (Col.69-70) <~ Two digit code no, will be used

to denote the divisions. The
code nos. to be used for various
Lorest division are given in
Chaprter No. I.

5. Berial No.(Col.,9-10} ~ Two digit code will be written
(Col .37-38) for each sample tree.
6. Species code - Threc digit code will be written
(Col.11213) X for each species,
(Col.39-41
7+ Dominance (Col.no.14) < The position of the sample tree
(Col.no.42) in the canopy will be determined

with respect o its surrcunding
trees. One digit cocde will

be used to denote the following
classes.

1l .Predominant

2.Codominant

3.Lominated

4 ,Suppressed

5., Tree of under storey
6.So0litary

7.0ther (Abnormal & damaged)

8. D.B.H. (Col.15-17) ~ Diameter at breast height over bark
(Col.43-45) will be given to the nearest om.
in three digit code.



MEASUREMENT

OF DB H (0OB) AND BARK

THICKNESS OF

TREES UNDER

DIFFERENT SITUATIONS

TREE ON LEVEL GROUND

e
4

TREE ON SLOP

TREE FORKING JUST TREE

ABOVE 1:37 M

6 A
TREE OEFORMED AT 1-37M

: OR

LEANING TREE

FORKING AT OR
BELOW 1-37M

B

BOTTLE NECK TREE
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9, D.B,.T. (Col.18-19) - Double bark thickness will be
(Col,46~47) measured at two points opposit
to each other at T.B.H. and the
. two digit code no. will be used

to denote the measurement in
millimetres.

10. Total height =~ Total height of the tree will be
(Col. 20-21) measured with Blume leiss
(Col.28-49) hypsometre and recorded to the

nearest metre in two diglt code.
Total height recorded will be
that from the ground level ( on
the up hill side) to the tip

of the crom. While measuring
the height of the tree standing
on a sloping ground more than

3 degreq~the correction will

be donei Height of the leaning
tree will also be corrected.

11, Clear bole(Col.22-23) = The heidht between the ground
{Col.50-51) level and the first live branch

(the branch from where the
actual crown starts) will be
mzasured with ithe help of Blume
leiss hypmsometre and recorded,
in two digit code nearest To
a metre,

12, Form (Col,24-25) - Following four items for each
(Col.52~53) sample tree will be described
to indicate the ocuality of the
stem. The forms are to bé
indicated for the lcear bole only.

Longitudinal ~ This item will indlcate whether
(Col, 24) the axis of the stem runs in a
{(Col. 52} straight line or not. Following

code nos.will be utilised.

!;.

Code Ite
1

Very striaght Complete hole along the axis of
the trees.
2 Slightly bend Axis of the bole deviates slightly

from the straight line (less than
10 degrees) .

3 One pronounced Where the bend is more than 10
bend., degree and the axis of the bole
deviates.

4 More than one Z.cis of the bole undergoes
prenounced bend, deviations more than.once.



Sectional(Col .no.25)
(Col,.no,53)

Lode Liem
1 Circular
2 Elliptical
3 Fluting
4 Buttressed,

13. Defects(Col.no.28) -
(Col .no.54)

Code Litem

188 -

=~ The item will describe the formm

of the stem in a cross sectional
obscrvacion and it will be limited
to betueen the stump and breast
height regicn. Following classes
will e used.

This will include a1l kinds of
defects caused by the abnompalities
of the trees as well as by the
external agencies. The defects
will be twist, spiral grain,
climber damage, callus formation,
hollows, vathological, insect
damage and fire damage. The
various codes will be as follows.

Complete clear bole free of any defect.

1

2 One third of
3 Two third of
A

clear bole length with defects,
the clear bole length with defects,

Complete clear bole length with Qefects.,

14, Total no. of trees - Total no. of sample trees recorded

(Col. 67-68)

15, Map sheet No, -

(Co. 75-30)

16. Sample grid no. -
(Col. 71-74)

in the form will be written in
two digit code.

Six digit code will be used to
denote the map shect no. e
method of coding the malp sheet
has been given in Charter 1.

Four digit code will be used to
dencte the sample grid no.
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CHAPTER ~ IV

Details bamboo enumeration will be carried out in the
entire 0.1 hectare plot and will be analysed by age and dia-~
meter classes. All the clumps in the plot wil: be serially
numbered starting f£rom the northern corner of the NW
quadrant and proceeding clock wise while enumerating.

Every fourth clump starting with the first followed by f£ifth,
Ninth, Therteenth, and so on will be enumerated by age,
diameter, soundness etc.

Bamboo culms over 2 meter length will be enumerated,
Culms under 2 cm. P«BeHe. will be considered unutilisable
and will not be enumerated., The enumeraticn will be carried
out and recorded in Barmboo Enumeration Form {(Field Form No.V}
as under,

1, Job No.(Col. 1=3) -~ s per Plot Description Form.
2, Card design {(Col, 4=5) —Ao—
3. Map code (Col,.6-11) < Six digit code will be adopted.
4, Sample grid no., — This vwill ba £filled in 4 digit
(Col. 12--15) code.
5. Species (Col. 16-18) ~ The species ceode will be written
in three digit code,
6, Clump diameter —~ The clump diamster will be
(Col. 19-21) ) measured in centimeters at the
base and ¥ill be recorded in 3
digit code i,e. a clump of 2.65
metars will be recorded as 265,
Each clump will be recoxrded
in a separate line in the £ orm.
7. Clump analysis - The clump analysis will be
recorded in col. 22 to 65, #&ll

green sound culms are first.
analysed by age and diameter
classes. Then the green damaged
and finally dry sound, dry
damaged and decayed will be
recorded, The clump tctal
serves as a check., The count
for clump total should be made
independantly and the total
should not be arrived at by
merely adding cach separate
class, -
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Green sound Bamboos - These are divided into

I)current vear (Col.22-23). These
are not to be further sub
Aivided into diametcer classes.

TIT) One to two seascon old are
divided into three diametern
classes i.2. 2 to under 5 cm.
(Col, 24225); 5 to under 8
crm. (Col. 26-27); and 8 cm. and

above (Col. 28-29) ..

IIT) Over tvo season old are divided
into 3 diam=ster classes i.e.
2 to under 5 cm. (Coi. 30-31),
‘o under 8 cm-. (Col. 32-33)
8 cm. & chove (Col.24~35).
Green damaged ALl culm which are green and s
damaged will be regorded here.
These are further divided into

I.Current vear (Col.36-37)
II.bne to two seasocns. These are
further divided into.
i) 2 to under 5 cm (Col.38-39)
1i) 5 to under 8 cm (Col.40-41)
1i3) 8 cm. and over (Coli.42.43k

IIT.COver two seasons. These are
Aivded into.
i) 2 to under 5 cma.(44--45)
ii} 5 to under 8 cm. (46-47)

i1i) 2 cm. & above (48-4%)

Dryv sound Dry bamboos will not analysed
by age. Bamboos under 2 om
D.B.tl,, if dry, are to b2
ignored f£rom coun, whether sound
damaced or d2caved.

The dry scund bamboos will

be analvsed only in thrme ZJiameter
classes il.e,.

1) 2 to under 5 cm.{(Col,50-51)
5i) 5 to under 8 cm. (Col.52~573)

iii) 8 cm. & abooe (Col.E4—55)

.



Dry damaged :-—

Decgyed =

Clump total

- 191 -

i.c. at least 50% utilisable. This
will be analysed under three diameter
classes i.e. i) 2 to under 5 cm (col.56-57)

ii) 5 to under 8 cm {col.58-59)
iii) 8 cm & above ( col. 60-61)
Burnt and rotten bamboos over 2 metres

long with no utility will be recorded
under col.’'62-53.

The total no. of culms in each clump
will be recorded undsr col. 6465 -
indopondently - !
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CHAPTER - V

BAMBOO WEIGHT FORM

The area for Orissa - I contains clump forming bamboos
only. The weight of a sound bamboo culms will bs detsrmined
by length and diametre classes. From each diametre class
two mature culms will be cut at 25 cms. from gromnd level
and the length will ke measured upto 2 Cr5 .. diemgtre at
the top end and cut at that point. This will give +the
length availalble for wtilisation. The wutiliscable length of
Two mature culms will be veighted up to the nearest 5 ams .
This will be done in the £i=ld, While zelecting the two
mature culms i1t will bhe seen that thev are cut from the firstly
enumerated clump., I£f this does not vield the desired numboer
the next clump of the species in order of enumcration will be
considered. If mature culms are not available from the
rlot the same will be taken from the surrounding aref of the
rlot. In no case immature culms will be weighted. (over two
Season culms will be treated as mature culr) .

The field parties will also be collecting bamboo sSamples
for determining air dry and oven dry weights., The method
will be the same as was used while carryineg out the bamboo
surveys Iin Manipur and Tripura. The method will be as
follows. The first culm £rom each diametre class out of
the two mature culms selected for the graen vveight of the
utilisable culm, will be used. One motre long pieces will
be talen out from the lower, middle and the top wortions of
the culm for each diametre class. Th2 three onc metre long
pPicces will be weighted nearest to 5 g¢gms. in the field itself
and tied together with the bamboo strims of the same species,
Every bundle will then bear +he diametre class, speniss code,
map sheet no. and grid number.

ITtem 1, Species ceode I — The species of bamboo will be
(Col. 1~3) recoracd in 3 digit codlde,.

Item 2. Sampl= culm No.l i)-~ Actual diameter in cm. col. 4-5
(Col,4-13) the actual diameter of the
culm to the nearest c.m.at b,h.
will be entered in two digit code.

/Utilisable ii) /Length in decimeter will be
recorded in 3 digit code. The
utilisable length of kanloo down
to 2 cm, dia. at top =2nd will be
recorded,” A decimeter i1s 1,10
of a metre., Therefore a hamboo
shich is 6 m. and 68 cm. will
be ceonsiderad as 67 and in 3
digit code will be writtsn as
067, A bambzoo whivch is 11,33
will be recoxied as 113 in 3
digit.

iii) Weight in grams(Col. 9-13 ).




Item 3 Pry weight
corealation.

The sample grid no.
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The weight of the culm will be
recorded to nearest 5 grammes
in 5 digit ccde,. If a bamboo
steights 6,475 kg. it will b=
recorded as 06475 if one weights
13,422, it will be recorded as
13420. Col. No.4-23 arc for
&ia class 2 to under 5 gm.
Col., 24-43 arc for Gia. class
5 to under 8 cm. Col.44=63
are for dia. c¢lass 8 cm and
cver,

— This study will be dcne as for
Tripura. From sample culm Mo, 1
of each dia. c¢lass cut 3 pieces of
ona met=er length each one from the
bottom, one Ffrom top and one
from the middle. Tie with bamboo
strips of the same species, and
record their green weight to the
nearest 5 grammes in 4 digit code,
col. 64-67,68-~7L_and 72-75. The
waight sample will always be from
+the first sarple culm of each dia
class. The species code, grid
no. and dia class of the sample will
be written on all piecegs. ok
each bundle ard 1f possible on
other alsoc to fecllitate the
identification of pisces in case,
they kecome to lodse.

and the map sheet no. will be

written in four digit and six digit codes respectivelv.
These items will be entered in the form, at the right hand
cormer. No columns have been provided for the same. The
map sheet no. and the grid no. viritten in this form will
only indicate the area from where bamboo samples have been

collected,
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PLRE IT

CHAPTER T
Sk "’*C‘J_“L: STUIDY

For volume ecuation and u+113ty analyvsis special
study will be done on ten treecs of cach Tiameter class. The
dlameuer classes will be as under -

10 - 19 cm.

20 - 29 cm. and so on upto 90 cm. and over.

Cull studly will be done and an attompt will be made
to classify the cull alt the nroc=ssing stage by thes DPU jinto

utility classcs, as the expericnce has baen that +the
distribution of cull in the smail dimcnsion wood is very

different from that in the large dimcnsion wood, The

utility classes will be Plwwood, Timper, Pcles, Pulpwood,

Tuel, No utility and Match wood. The specificotions for

Plyvocd are as bolow -

l. Length - 2e 5 M, and over

2. Diameter - 40 cm. and over mid dia., U.D.

3. Benad - maximum 3 cmE. per metre length.

4, Taper . - Lzss than 1 om dia. For every meter.
length.

5. Hollow & - 10 em. dismeter at centre anly

spongy heart

6. Rot - Not permissible

7o Tvrist - ~dom-

8. Crack - 2 cm. decp on surface but not more
than 1/3 lencgth.

2. Knots - Dead knots ba2low 5 cm., not more than

2 in 2,5 M. lencth (Lincar dead knots
in centie j.e. 5 cm. from centre of
log are acceptable. ) T

10. Plutes — 2 nos. of 2.5 cm, depth mQYLmuﬁf
Flutes below 1,5 cm. are not counté

fhe following will be cconsidered as Plyvwood specics,

1. Terminalia crenulata (Terminalia Tomentosa) T
2. Pterocarpus marsupium

3. Dalbergia latifolia

4, Lannea coromandelica (Li.grandis)

5. Mangifera indica

6 Michelia champaca




7o
8.
9.
10,
11.
1z,
13,
14,
15,

not

specifications for Saw lcgs are as below

1,
2.
3.
4,
5.
6.
7e
8.
94
1C s
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Dillenia pentagyna
Zdina cordifolia.
Garuga pinnata
Mitragyna parviflora
Llbizzia stipulata
Llbizzia procera,
Toona ciliata {(Cedrela tocona)
Terminalia belerica

Tectona grandis.

The spccies which are considered under Plywood will
also be considered as sawmill speocies if the specics are
clasgified as Plywood, except Albimzie stipnilata. The

- .

-

Length 2 M and over

Diameter © 20 cm. and over mid dia under bark
Rots Cnly upte 2 cm diamgjcer_/"
Tiwist . No permitted. ~

Crockedness "

Bend 5 cm. per metre of length (max.)
Taper Maximum 2.5 cm. per metre length
Hollowness Mot more than 1/3 diameter of log
Knots Mot mors than 5 dead knots in 2 M.
Flutes Iiny number accaepted provided log

remains ©it to s=w.

Following additional species will 2ls50 be considered as

Saw

woWwo e
a

timber species.

Lrtocarpus integrotfolia

Lagerstroemia parviflora

Shoreca robusta i
Ougeinia cojenensis (O, Qalberginides)
Inogeissus latifolia

Eugenia jambolzana

Grewia tiliaefolila

Mesua ferrea

Xylia zzylocarpa

Terminalia crenulata {(tomentosa)

Rest of the timber species,.

length
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Poles

All the species which are enlisted against plywcod
and saw mill will be considered for pole also except Lannea
coronandilica and flbizzis stipulata. The specifications
for ooles are as below 3

1, Length . 3 M, and over

2. Diameter 10 crm. ©.b. at smaller end

2. Rot Not allowed

4, Twist n

5., Croolkedness i.2e. bend in more than one plane not
allowed.

6. Bend Less than 10 cmsa. in 3 11 length or
3 cm. For every matre length.

7« HMollowness

B8. Splets
9, Cracks
10. Shakes

11, Knots Live knots allowed. Dead knot over
8 cm. diameter not acceptable.

Not 2llowed.

ITn addition the followving species vill be considered as
Pole species

1., Chloroxylon swietenia
2. Cleistanthus collinus
3. Jcacia catchu

4, Diospyros melanoxvlon

Pulpwocd

The rest of the species which do not f£ind place in the
list given against plywood, saw timber and pole will be consi-
dered as pulpwood species except Tendu, wood of Dalbargia
latifolia, Mimosops hexandra, Terminaliz tomentosa,
Pierocarpus marsupium, Mesua ferrea, ¥yllia xylocarpa, Hcucia
catechu. The specifications for pulpword will be as belows:

1, Length 1 M, & over
2. Diameter 5 cm & over o.be.
3, Rot Not permirsible.

4, Species Al)l species.
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The dimensions for matchwrood are as under @

1, ILength (min.) 1 metre

2., Diameter (min.) 30 cms: under bark
3. Hollowness, rots not allowad,.

4, Live knots allowed.

The following spaecies will be considered as magtchwood

speacies, -

. . 4
1. Salamalia malabaricum
2. Ailanthus excelsa

w

Anthocerhalus cadamba.
Fueluood

The specificetions will remain as for pul»owocd but rot
is permitted.

Definitions

1, Main stem - (TP I,) Porticn of fhe tree from the
base to the point where the stem cannoi be differcnitiated
from the blranches.

(In the past our crew have been measuring along the main
branch upto the 5 cm. dizmeter limit for the lengkth oI the
nmalin stem. This is incorrect. %The main stem. .cenids vhzrz it
is no longer possible to say which of the branches is the
main stem) .

2, Clear bole - The length of the main stem £rom the
base to the point where the first main branch talkes off.
(The branch from vwhere the main stem crown starts).

3. Branch :-~ Such limbds of the tre= as heve a minimum
end diameter of 5 cm oc.b. at a point not Iess than 1 meire
from the stump of the branch. (The object is to get at least
one billet of 5 cm diameter and of one meter lencth). The
branches will be numberéd as T.P. 2 onwards Ffor <zch branch
separately.

PROCEDURE FOR MEISUREMENT OF SPEICIAL 3TUDY TREES.

1, Before felling . i) B.Ha. w7ill be marked and diame.-
measurement O0.B. will be recorded. This is an obligatory
measurement point.

ii) Total height of tree will also bhe
measured by Blume Leiss Hypsometer.

111) Tree will be felled as close to
ground as possible, to minimise wood loss.
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a) Main stem : Diameter and length m2asurements will be
recorded at the following places 3 )

i) Stump height
1i) Breast height

1i1) 39 cm Gia. u.b. { average of two readings at right
angles) provided this point is not less than 3 metres
from the ground level.

18 em u.b. { averace of tuvo readings at right angles).

v ) 10 cm c.b. ( =d o~ )
vi) 5 cm o.b. ( Al e )

vii) Intermidiate cuts as provided hereafter.

Cutting of Sections -

The trec will be cut at the following places. The main
stem and the branches will be treated in the same Way. The
branches also will sometimes yield some saw 1logs in addition
To poles etc.

1. Stump : A4S close to ground as possible.

2. At each change of utility as given in the para. above
i.e. 39 dia. U.D., 18 cm. 3ia w.b. ani 10 cm dia.o.b.
and at 5 cm d.o.bu

3. Within utility classes plyiood, sawvlogs and matchnioots,

’ further cutting will be broadly as below, but the crew
leader must consider the kbest logging points vhere the
trec would b2 logged in practice to get the maximum of
each utility class and to obtain best utilisation of the
trec. In some cases, the butt piece may be cnly it for
sawlog and ISurther up the bole may vield plywocd. In
such case a butt piece of 2 M. length or more may be

treated as saw log and further logging may be done as
neaded,

Plvwood utility 3— One cut in the middle of +total length is
more than 5 1, and less than 8 M. For lengths 8 M. to 12
metres, two cuts will be made. Lengths over 12 M, are not
expected in this utlility but one more cut i.e. 3 ~—uts may
be made in total length of over 12 metres.

Samloa utility $— Cne cut if iength is more than 5 M and less
than 8 M., two if B to 12 M. and thiee if more than 12 M long.

Matchirzood t—~ Matchwood species will be cut in the Same Wa¥y
as Ffor plywood and sawlogs. The minimmm size is 30 cms. Glae.
underbark where this utility will end. The rest of the tree

of this utility will go to pulprood only.

The Matchivood utility part will be billeted in pieces of
2 metre to 3 metre langths and stcudied for cull gtc.




- 199 -

Pulowood :—~ In case of trees which are of no utility escept
Pulpwood, sections may be made at 3 metre intervals for assess-—
ment of cull and defects which discualify £rom puliwracd e.qg.
rote.

In mony cases there uill be splitting of tree portions
due to felling. This is normal and will occur in actual
practice also. &ll logs, poles etc. which get split and are
thereby renderred unfit as Plyvood, sawlcocg or pole should be
»ut as Pulwweood, if they belong to suitakle species, or to
tuel or no uitility as the case may be.

COING INSTRUCTICNS FOR FIELID WORK

The crew will £ill Form No. VIIS a specimen of which
is enclosed as annexure. The variocus items to be coded
in the form are eimplained below -

Sl. Code LItenm Description
1 Job No, (1=3) To be £illed in by DPU
2 Card design (4-5) To ba £illed in by DPU
3 Serial No:of Serial number of tree should
tree (6=7) be written in two digit code.
4 Species code This should be f£illed in as per
( B=10) species. ’
5 01 Tree portion Main stem of tree
{(11-22)
02 First branch
03 Remaining branches to be coded in
ascending order,
6 Section No. Section nunwber should he wriltten
(13-14) in serial prder starting from base

both in case of stem s1d hiranches
of the trec.

7 Height of The length (height) of cach
section shove section of the main stem will be a
base (15-18) running length from the basc,

Likewisoe, the length of each
section of the branch will be
running length £rom the kase

of the branch. 5

Col. MNo.(19-26) Diameter of each sectidn is to be
recorxded overbark, as well as
under bark along the same axis
as mfasured in casec of C.B.

8. Diameter at Diamester is to be recordsd at
right angles right angles to the first mcasure-
{27-34) ments( record over—bairls -

as well as under bark)y alcong the
Same axis.
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Hote - Diameter measurements will be
restricted unto 5 cm over—bark
for the main stem as well as
for all +the branches.

S51l. Code Ztem Description
9 1 ?ul; ctudy code Frce from defect.
250
2 Section partly defective.
3 Section fully defective,

fHittention ¢ If the cut surface of a particular section and
its zntire bole is frece from defect, but the Rreceding cut
surface is defe=ctive Parcly or fully: in such cases, in

Gol. no. 35 code no. 2 or 3 as the case may be, be rzcorded,
which will reveal the guality of the section under study
i.2. whather partly damaged or fully damaged,

S1. Code Xtem Descrintion.
io. Defect code (36) In this column attempts will be
(Rot) made to classify the tvpe of rot
under one of the coding hesds.
1 Heart rot (liny rot in the sturp will also

be considered as heart rot).

2 Radial rot Rot entering through branches
or otherwise going from surfoce
towvards the heart of log. When
the section contains both heart
rot and radial rot, consider
only the hear: rot.

If one cut face of the log shows rot defect or
hollowness and oth=r face is =2ound,theon section is to ba
classified as partly defzctive., (The volume of cull in
this case for defccts rot (Col.36) and hollowness (Col,.43)
will be computed as a conefor DPU)

If radial rot or hollomess occurs in thsa scection
at places other than the cut facas,the sescotion 17ill bhe
classified as partly defective. (Radial rot will be computed
as a cylinder - for DPU) ,

When the defect on cne £ ace of the log appears
also on the other face the log will bz classified as fully
defective. (The volume of cull due to rot (Col.36)
or hollovwness (Col. 43) will be calculated as for a
cylindar - Faor DPU) -



11.

Defect code
(43) (Hollowness

Hollowness
present.

Pescription.

TR

Diameter measuremenits of the
seaotio

rot »ortion in a seati
be taken at right ar yles e each
other, and avcraged diam.
me2asurements will ke o

ccl. 27-39. WwWhen rot occures

at both ends of saectlon the
largeyr defect only will bc
recorded., In casec of such
sections, where the rots are
sgaptered, the following procedure
will be adoprted for determining
its total e:rtent e

m wWill

1. First-meagsure out 2 diameter
of esach patch at. right angles
and then average out. Ifalf of
this would be the radius.

2., AdS the scuares of all such
radii of all the patches,

3. Find ocut the scuare root of
the ficures derived in item(2)
above which will give one radius
of all th® rots. Thrice of this
would give diemgter.

Length of the rot will be
roecoraed t1 col. 40~42. For
heart rot it Wwill ke entire
l2ngth of sectign. ( for DPU
when code in col. 35 is 2
calculate as a cone, when
ceodzs is 3 calculate as
cvlinder) For radial rot
lencth will ke *th of the
u.bh, diameter of tree scection
at bigger end. The sams
procediire will be applicable
for multiple radial rots
provided heart rot do=s not exist,
Sections having hollewnzss
will bz dealt with under this
item.

Two diameters of hollow portion
17111l e measurcd in cm at

right angless to each other, and
average entered in -Col.44—-46
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Cod

2
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*
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. Iten
Hollowness absént

Defact measurament
{44—.435)

‘7‘ Al B B
vh Ly g

Defect code (50)

(qualititive)

Loose knots
Tight knots
Fire damage
Superficial cracks

Deep d¢racks

Spllts(includlng
felling 'damage) .

Insect damage.
‘Any other defect -

Pescrintion

When section is heollow at both

"ends, reccord the larger hollow

anéd average entered in col.44-46.

The length of the hollowin
cms,. Will be entered in col.
47-49, The length of hollow
will HE measured with a poker,

This code is intended to Ffurther
classify the other defects under
one of the coding heads,

Upto 2 cms. decp hut more than
1/3 length of section ~

Deeper than 2 cms.

Split logs may still be f£it
Tor sawinge.

Only one major defect is to be

neot included above.rﬂcorded 2.,g. bulge, burr,

bl NO d‘..v—ag}-ve
=~ ]

Defect measurement
(Cnl.51-56)

Form longititudi-
nal (57)

Very straight.

‘callus, climber, parasites,

1f more than one defect is
present in a section, then
weightage should be given
in order of priority as
listed akcove,

Average width or depth of
defective vportions will be
measured and recorded in Col,
51-53. Length of fdefect will
be entered in col. 34-56,

It would be judged with
reference to ihe linear awxis
of the section for one of +he
defects sho'n under the
coding heads.
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Item Descrintion
Slightly bent Bend less than 5 cm per metre

length in timber and less than
3 cm. per meter length in
yole sizes,

One pronounced Bend more than specified above.
bend

More than one No measurements are necded to
pronocunced bend assesgss this.

Form Sectional It refers to the shape of the
(58) scction at sertion end,

Circular
Elliptical
Fluting.

Buttressing or
bulging.

Defect Under this category, all

(59) abnormalities will be included
which ave very natural and
very normal for tha trecs.

Complcte section
length £freae of
defect.

One third of s=sction
length with
defect.

Two third of section
length with defcct.

Full bole length with
defect,

Birternal dcfects This is a very general item

others(60) whirh includes all kinds of
deferts caused by extcrnal
agencies. The warious classes
o ba ccilcd are e

Complete section

langth frec of

defcct.

One third of scctilon

length with defect.

Two third of section

length with defect.

Full bela length

defective,.



Sl. ELode
16.

N W

Note 2=

17.

13

19.

20,

21,

Item

Utility pattemm
(61)

Plyvvrood

Saw milling
Poles,
Pulpwood
Fuelwood

No ucility
Matchwood

- 204 -~

Description

The log can be classiflied

in one of the following
utility classes {(specification
details as given carlier).

1) Stump portion will have no utility and
will be codified as 6.

2) Utility pattern will stdrt above the stump

height,

D.BeH.
in m.m. (62-65)

Total height
(66~67) (Before
felling)

Total height
(68-69) (After
felling)

Grid Neo. (71=74)

Map sheet No,
(75~80)

(overbark)

Actual meéasurement to the
nearest me. will be recorded.

The tcotal height of the tree
should e measured with the
help of Plume~leis$ss Hypsometer
and reccrded to the nearest
meter.,

After fellling the trees, its
height should be recorded to the
nearest matre in a straight

line from stump to the tip, or
highest point of the crocwn from
ground level ( height of stump
should be added while recordin
the height of the felled trees).
The grid no. will bz entercd

in four digit code.

The standard convention explained
in the coding instrucitions for
field work should b Zollowed,



1.
2.
3.

5.

€.
7o
8.

10.

11.

12«
13.

14.
15.‘
16.

17.

18.

19.
20.
2l e
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(Field Form No. 1)
Pre-investment Survey of Forest Resources
CENTRAL ZONE- ORISSA 1
PLOT APPRQACH FERM

Name of Division and its Code No. emErereesseavssanresrsreanns
Map Codc coe tee cea cccsacsccsammcerrrosresnonnne
Grid No. o cew ree sstssss st et savearnnnesernsen
Date cem ces PR L

Nane and Gode No. of the crew 1eade% (1J-Mame.eseanercancecannanaa.
0 (R) Code NOessroovarssanoscaana

Name of the camp site cne . teasasasnc st sbencencanrerannae
Time of starting from camp oas cectreacecnvasteanccnonrssnnran
Distance covered by wvehicle (km) Ceatessecsmesassnsesrsorsanans
Time taken by vehicle.

Name, if any, of the place up to tcttesersreertasansrssnrassesns

which journey was performed by vehicle

Conspicuous features observed AUrING +.cverccrootessssvsvosccinanas
the journey by vehicle (Describe in

details). b

Direction and distance covercd on fOObL siarvsetsesassasscsnscacnces
up to the reference point (km.)

Time of starting on foot cee Sttt scmsasnssansnsssstancsnren

Conspicuous features observed QUTING reeeesesoercacccssrsraccannnas
the journey on foot {Describe in

details. -

Description of the reference point trrecesreser s rresrasrannanand
{(Describe in details).

Time of arrival at referonce point 44 4scs0escsrendrasssrsnacssnsan

Bearing from the reference point £0 tho +c.cverviccorcerseccnoraansans
Plot.

Distance of the plot from TeferenNCe .eeeececescceccnnceocessccranas
point (Jm.)

Time of arrival in plot ... cen tseciscvessrnsraseasrencsssnsa
Time of leaving plot . e trecasssasesenecriscesascencnnty
Timc of return to camp ... e eecescetsnacasensnsscoonarrcon

Remarks record the presence of
Permanent Roads, Temporary Roads,

LRI I L I IR B B N I N BN A BN )

I.pal(e, Na].las, Raﬂway‘ L:LnG, Fjre 4¢P BB EP AL AP LB AT T L raB LIRS BEAREa
Line and Demarcation Lines, amy '
other item of note, cte. feTEttrsesTorTessos Sttt

e s E B ITCEPLPIRR TIPS IRIETOECPSISIIERBOSERST Y

(Signature of Crew Ieader )

Notesa :- 1 Plot Approach Form must be filled during the journey in progress.

2 "Date' includes month and yecar (while recording the date of
it is essential to rccord month and year also). )

3 If tho plot is wvisitod on two successive days, one form mist
be fillaod in for tha socand day also.

»
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APPENDTY No. 3

LIST OF ROADS IN CHARGE OF VARIOUS DYPARTMENTS

Classification ¥ame of the roads Distanco
of Roads. in Km.
A State Highwsys 1. Madhapur to Rawpur via Phulbani 179.€3
Baligude (S.H.I.)
- 2. Baliguda, Muniguda road (S.H.5) 39.22
starting from Tumdibandh Division.
3. Berhampur to Phulbani road (S.N.No.7) 49.88
starting from Durgaprasad to Bisipara
Junction.
i 4e Kalinga Baliguda road - (S.H. 7a) 57.73
starting from Kalinga to Nuagaon
junction.
X - -326.%6
B Major District 1. G.M. Road (from Khenjumndi to
Roads Panigonds ) M.D.R. €0 a 84.28
2. Daringbadi Gezinbadi Road M.D.R. 62 16.40
3. Phulbani Tikrapad road M.D.R. 20 80.45
4. Manmunda Gandapara road M.D.R.24 FACR A
5. Madhapur Boudh Manmunda road M.D.R.43 101.38
325.96
C Ordinary Distt. 1« Harbhenga Chatranga road 5.63
Roads 2. Boudh town road 482
3. Phulbani town circular road 9.25
T
D Other PWD roads 1. Belgarh-Ambodala Toad . 16.09
2. Somanbadi Raikia road ‘ 24.14
~ 3. Sankarkhal Khajuripada road £1.32
4e Tikaballi-Chankpada-Nediguda-Bodgi road 49.88
5. Tumdhibandh-Belgarh-Thiripani Road 32.18
6. Phulbani-Mallikud road €7.59
7« Phiringia-Gochavada Road . £3.33
8. Baliguda-Barkhama-Khamankhol Road 38.62
9. Kotgarh-Mahagudi Road 864,37
10. Khamankhol Sindhiouda-Gatapada Road 22.73
11+ Ge. Udayagiri-Sarangada Road 32.18
1065 .00
E. R.E.0O. Roads 1 Sugudabadi-Digi Road 6.0
(Rural Engg. 2. Manikecswar-Karada Road . 20.0
Organisation) 3. Raikia-Modiagonda Road 12.5
4+ Subarnagiri-Budaguda Road 28.0
5. Sankarakhcl-Mandakia Road 39.0
6. Jningriduga-Katangia Road 11.9
7. Balipguda-Budaguda Road 28.0
8. Masaripada Balandapada Road 52.0
9. Scmenbadi-Pudaguda Road 13.28

2‘10.6§
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L

cIassification
of Roads

Name of the roads

Pistance
:L'n. Km.

¥F5 -Minor
Irrigation
Roads

o

G« Forest Roads
FPhulbani Div.

Forest Roads;
Balliguda Dne.

9.
10.
1.

Te
2e

T
Ze
3.
4.
5.
E.

8-
9.
10.
11.
12.

NMuagam-Sompepador Read -

Pakanagam-Karandimarka Road
Panisol-~Bagiapada Road
Bagiapada-Birigada Road
Puranakatak Dhalpur Road
Manmmnda-Gundulia Road
Butudali-Bhagiapada Road
Bhagiabahal Dapala Road
Katalmntia Boulusinga Reoad
Damarmanda Muskura Read
EBhagarminda Mundapada Road

Ranipathar to Raliiapada
Panisal to Samapaju
Samapaju to Banardei
Katrangia to Palchi
Gochapada to Morja

Palchi to Katramal

Kusung to Gondapaju '
Adnigad to Bairapada

Barpur to Satghoud: d
Banisahi to Talgaon
Talgaon to Katrckachapaju
Tilipanga to Muliguchapada
Kandrakatha to Kutipari
Langurijana to Danken
Narpada to Banardedi
Muliguchapada to Danken
Mulckot to Sindhugude
Palsaguda to Chanchor
Narainprasad to Badgucha
Adnigad to Khutpada
Ranisahi to Satkhand
Chotrang to Kandrakatpaju
Palsaguda to Kangppha
Balandapadu to Narainprasad
Pansapadar to Tikripada

Badabanga to Gazalbadi PWD road

Ranaba to Sahaikhol

Barba to Malipanka

Karada to Pokasunga

Munda to Braba

Belgad to Jhiripani
Tumndibandh to Guchuka
Lankagarh to Kalnhandi border,
Pascra to Mundagaon
Kupati to Chahali
Chahali ‘o Rupagaon.
Rupagaon to Budukakahol

5.0
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14

Classification ' Name of the roads Distance in
of Roads. . K.

Forcast Roads 1. Gothckeli to Lakhari 20.0
Parlalchimedi 2. Chandragiri to Sinkulipadar 11.0
Divisiorn. 3. Gothokeli to Dhepaguda 8.0
4e  Sinkulipdadar to Denkabandha 3.0
5, Bapaugudi to Gyba 4.0
6. Parsurampur tc farm road 4.0
7+ Jhagadappalli to Gumma 9.0
8. Dhamadha to Khajurpada 9.0
9. Malaspadar to Mcrikote 3.5
10. Chheligadh to Kanohagam 5.0
11. Chheligada to Kalapanka 2.6
12. Gandahati to Nurscry 5
13. Ragecisingi to Denkabandha 2.7

"52.3 Kms.
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