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PREFACE

The inventory of Forest Regources of Bellary
District was taken up during 1983 and subsequently
the districts of Chitradurga, Tumkur, Bangalore and
Kolar were taken up during 1986,

The congelidated report presents a scenario
of the results of the inventory work taken up in the
above mentioned five districts. The report gives
details of the inventories area, the methodology
adopted, results and the findings.

Some of the s=gallent findings of the inventory
are that the net forest area is 4728.02 km2. and tree
forest area is 2789.33 km2, The total number of stems
of all species in tree forest area of the inventoried
area is 1,56,61,006 with an average of 56,14 =stems per
hectare. The total.standing volume in the tree forest
area ie 20,41,310 M- with Hardwickia binata comprising
3,80,056 M> of the total, ~Based on the study, indica-
tions are that the climatie, edaphie and biotic factors
are less favourable and congenial, thus depicting poor
quality of the crop. Few measures to tackle these have
been suggested.

The lnventory work was carried out by the staff
of Southern Zone and the work 1s eommendable. The
cooperation and help extended by the Karnataka Forest

Department at every stage is highly appreciated and
thankfully acknowledged,

It is hoped that the report will serve the

Foresters in their planning at different levels.
Comments on the report would be most welccne,

JAGIR SINGH
DIRECTOR
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Summary

This report deals with the inventory of forest
TeSources of Bellary, Chitradurga, Tumkur, Kolar én? Bangalore
carried out by Forest Survey of India, Socuthsrn Zone, w.e.f.
1983 to 1986. The first part of this/Teport deals with the
details of area inventoried, methodology of data collection
and proceseing and the discusgeisngs on results., The second
pPart consists of the appendices relevant to the report giving
detail tables and other’ statistics and maps. The findings of
Survey are sunmaricsed below :-—

1a Net forest area in inventoried areca is 4728,02 km2,
: and tree forest area is 2789.33 km2.
2. There appeares to be four major strata which are Khair,

Salai, Deciduous and Miscellaneous,- the later two forms
the bulk of the crop composition, with 57.44 ard Fh_ o4O
per cent respectively.

S Soiles appear to range from VETrYy shéllow to shallow in
about 65.9 percent of area and 24 percent of area
has medium deep soilse,

4, 94 percent of the inventoried area ic subjected to
mild, erosion. '

5a About 30.34 percent of area is covered by high and
medium rockiness type.

6. There appears to be gosd deal of (74,27 percent)

natural forest from seed origin, with man-made
plantations covering about 19.66 percent of the area.

T The s=ize class of the crop consists mainly of pole
gize with 53 percent. Regeneration crop to an extent
of 30.50 percent. Big timber size clacss and mixed
cize classes are very low.

8e The average height ¢f the trees of the area is low
with 74 percent of it coming under height class
of 0=~5 M.

9. Regeneration is absent in about 74 percent sf the
area and &nadequate in 23 percent,

10. About 38 percent of the area has potential for
plantation.

11, 93 percent of the area surveved is under reserve.

forest and about 3.13 percent is private foresta.

12, Heavy grazing occurs in about 31 percent of the area
and medium to light grazing occurs in about 54 percent
of the area,

15 The total No. of stems of all species in tree forest
area is 1,56,61,006 whidh works out to an average
of 56.14 stems per ha.

14, The total standing wvolume in the tree forest ares is
about 20;41,310 M3 with Hardwickia binata comprising
3,80,046 M3 of the total:

15. The percentage of presence of bamboo in the area ia
very low i.e. about 6.85 percent out of which 3,33
percent of the area has bamboo completely hacked,
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CHAPTER - T
ITNTRODUCTION

3

Evaluation of wood resources both quantitatively and
qualitatively is an essential aspect of forest inventory. The
purpose of the inventory chould, however, be well defined with
objectives clearly visualised to help and develocp and adopt a
proper design and methodology which in turn will help to achieve
'%ﬂe desgired objectives., Beesides, quantitative estimates, consu-~
mption pattern studies also forms an integral part of the
inventory.

Inventories are taken up at various levels depending
on the objectives to be achieved and also taking into account the
immediate problems to be solveé and priorities to be asslgned.
Information coilected and compiled for one level of study may be
inadequate for another, Inventories are done with 100 percent
enumeration when area involved is small but mostly it is sampling
inventory which is generally resorted to. The objectives of the
inventory are to be clearly defined =o that an efficient déﬁign
may be adopted to achieve the desired reculte, Inven%ories are
taken up at the national level or for large tractes of forest area
and these differ from those taken up for preparation of Working
Plans. Sometimes a combination of inventories types may be needed
to efficiently achieve the desired objectives.

The inventory taken up by Forest Survey of Indila comees*®
under the category of National Forest Inventoriecs. The main
objective of the field inventory is to collect qualitative and
quantitative information on forest resources within precise limits,
€0 that the data are useful for State and National level planning.

The preseﬁt inventory of Bellary, Chitradurga, Tumkur,
Kolar and Bangalore districts undertaken by Forest Survey of India,
Southern Zone, Bangalore highlights the general points about the
resources. The field work was undertaken in‘the year 1983-86.
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General Features of the Survey Area
Location of the area asnd its boundaries :

The surveyed area compriced of five districts namely
Bellary, Chitradurga, Tumkur, Bangalore and Kolar. They lie
between 12°14' and 15°50!' North latitudes and 75°371 and 78°35!1
East longitudes and form part of the Eastern boundary of Karnataka.
The five districts consist of five forest divisions besides other
special divisions., The arcea is bound in the Easgt by Tamilnadu and
Andhra Pradesh and West by othéf‘districts of Karnataka.

Physical Features

The surveyed area concicstes of five districts, Bellary
the northern most has some hilly aress but Hospet, Kudligi, Bellary
areas are mostly plain. Most of Qandur area is hilly with steep )

slopes. Highest elevation of 1161 29 M above MSL is in the Sandur

0 MSL
range and lowest b61ng 490.73 M[?n.gellary Range. In Chitradurga
district: it is crossed from south to South~East to North, North-

West by & belt of broad intermittent parallel chains of low hills
which are mostly barren and stony. The highest point being 1181 M
above MSL of Hala Ramaswaragudda in Hosadufga Taluk., Ecehalagadda
and Jogimatti hills in Eastern ranges with heights of 1159 M above
MSL and 1159 M above MSL respectively are alsoc prominent peaks.
‘The hills in the Tumkur district foom the continuation of Eastern
boundary of Krishna River system in Karnatzka, consisting of two
main ranged running more or lesgs parallel one entering from North-
West side from. Chitradurga district and running in an almost
straight line in South-West direction beyond Chikkanayakanahalli,
the remaining area is open and undulating. The tallest of the
hills jis Sidda Betta at 1259.4 M above MSL and Devarayanadurga at
1246.2 M above MSL. The top of the hills are occassionally flat
and the slopes are usually steep and rocky. In Bangalore district
the Arkavathi valley has the Cauvery flowing at its Southern base.
Elevation of the rising ground at Bangalore is 950 M above MSL.
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On the Eastern side, the broken. chain of rocky hills extending
from Nclamangala Taluk to Magadi, Channapatna, Kanakapura. The
highest mountain is Sivaganga 1387 M above MSL, The Central- '
Northern and Eastern portions are mainly open and undulating.
Kolar district is located in Southern maidan region. The general
plateau is interrupted by number of hills more. So, 1in North

the Nandidinga Range of mountaineg has a peak of 1478 M above MSL.

Forecsts

The inventorie& area mainly consists of dry deciduous
type of forest., In Bellary area the major poertion is compricsed
of dry mixed deciduous and scrub type forest varying in condition,
composition and density of crop. The average height of the crop
varies from 6-8 M. In areas where rainfall is better and. sub =oil
water level is higher, the forest type is better, According to
Champion and Seth, the area is classified Into :-

i) 5A/03 - Southern Tropical Dry Mixed Deciduocus.

ii) 6A/DST - SoUuthern Tropical Dry Deciduous.

iii) B5E, - Southern Tropical Hardwickia Forests,

Due to poor and shallow =0il and low rainfall the
growth in Sandur Range is of low, stunted admixture of xerophytes
znd thorny species. Most of the area consists of Anogeissue
latifoliag with Terminalia tomentosa. Tectona grandis im patches
ig confined to higher slopese or hill tops. Sandal i present in
undulating areas. Overall the forests are thickly wooded and
better stocked than other ranges as locality factors are 'more
favourable. In Kudligi, Harapanahally areas the crop is thorny
cserub with crooked branches, with Acacia catechu, Albizzia amara,
Hardwickiag binata. 1In Hospect area, Hardwickia binata, Anogeissus

latifolia are some of the common species. Sandal occurs naturally
in Hospect and Ssndur areas.
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Forests of Chjtradurga Division -are mainly dry
deciduous, =serub type and the growth is stunted. Extensive
grazing and excessive biotic interference has resulted in
degradation. Soil erocsion is heavy and the rainfall is
erratic and scanty. -Hardwickis binata, Acacia sundra,
Anogeissus latifolia, Soymida febrifuga are some of the
important species,

Deciduous species mainly comprise the forests of
Tumkur area, crop is characterised by low, stunted and branchy
boles, Even trees such as Tectona grandis, Pterocarpus
marsupium, Dalbergia latifolia are not able to grow to good
gize. In clayey areas, Shoreh talura ics seen mainly near the
gource of streams and ‘where water percolates. Teak is foimd
generally in higher regions. Naturally occuring Tamarind and
Sandal are also scen. As per Champion and Seth the
classification is z-

Tropical ﬁry
Deciduous Forests

Tropical Thron
Forests

Sub Group-64: Southern Tropical
Thorn Forests.

Dry Tropical Forests : Group-5

Group-6

3

The average height of crop is about 6.5 M. Some of
the main species are Terminalia tomentosa, Terminalia paniculata
Herdwickia binata, Anogeissus latifolia, Chloroxylon swictenia,.
Sandal occurs ip profusion and assoéiated commonly with Tamarind,

Zizyphus and Albizzia Species. Bamboo occurs in slopes and hill
tope.

In Bangalore district, the forests mainly consist
of dry deciduous type with thorny undergrowth. According to
Champion & Seth the clsesification is

5A/C1a - Southern Tropical Dry Teak.

5A/c3 = Southern Dry Mixed Deciduous. Forests,
6A/C1 ~ Southern Tropical Thorny Forests.
éA/DS_1 ~ Southern Tripical Thorny Scrub.
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In the Dry Deciduous type the average height-is
about 9 M. Some of the common species are Teak, Rosewood,
Termlinalia and all are of very poor guzlity.

Fore=st Regources are meagre in Kolar district
and devoid of any valuable vegetation. Most of the vegetation
ig confined to the hilly tracts and the forests are predomina-~
ntly Dry Deciduous type or of Thorny Scrub Type. The growing
stock is stunted. Area around Nandi has some Sandal wood and
the remainingiarea ig mainly scrub Jjunglie interspersed with
Bucalyptus, Pongamia and Tamarind.

Various working circles are prescribed for better
management of the exXisting forests, TFuel working circles have
been prescribed in Bellary, Chitradurga keeping in view of the
demand for fuel, laying emphasis on egual production. ' Sandal
working circle is constituted in areas where Sandal is growing
and Protection Working Civcle constitutes an important circle
An Bellary area in view of the area being leased out for mining
operation. Regeneration Working Circle in Tumkur areas covers
forest area with open scrub type of forests and other revenue
lands taken over by Forest Department with moisture
conservation techniques.

Climste and Railfall

Climate of Bellary-area ie hot with Summer
epreading from February to June, lottest months being March,
April énd May with temperatures above 50°C. A minimum temp-
erature of about 14°C istfecorded in January. Rainfall
distribution is o erratic that droughts are common, Average
annual rainfall is 730 mm. Chitradurga is also characterised
by hot summere and erratic rainfall. Hot weather commcncing
from March will continue uptoc June. The normal average rainfall
is about 560 mm. per annum and in some years the precipitation
is by Scuth-West Monsoon and in some by North-East Monsgoon.
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The climate.of Tumkur district is generally hot
and dry but the early mornings are cool even in Summér. The
temperature during day rarely exceeds 38°¢ during hottest part
of the year and fslls to 10°C during Winter nights. The average
ammual rainfall is about 680 mm. and often not well distributed.

Bangalore district has a dry season starting from
December to February and hot season from March to May. South-
West monsoon lasts from June to October and the retreating
monsoon takes over during November. Premongoon showers are
common in the month of May. Average temperature during summer
is 27.5°C and the mean minimum temperasture i= about 12°C. The
temperature during day rarely exceeds 37.5°C during the hottest
part of the year. The aéerage rainfall is about 970 mm. Kolar
district has good climate throughout. Summer season is between
March to May with May being the hottest month with mean temper-
ature of 34.2°¢C, December is the coolest month with mean daily
maximum temperature of 24.3°C and minimum of 12°C at Nandi
Hills. The average rainfall is about 730 mm. with about 47
rainy days in a year.

Area =nd population

The total geographical area of the surveyed
tract is 47,582 Km® with a population of 1,20,97,680 and a
density of: 254 persons per kmzt, compared with the National
population density of 216 per kmz-

The break up of the geographicel area of the
five districts and the forest areas is as follows =—
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Table No, 1

Geographical and Foreétﬁarea of the surveved area

District T@eagraphicaiTForest area) Percent of
area in km2, |in km2. forest area
Bellary ‘ 9,898 1456.67 ! 15,42
Chitradurga 10,852 871.27% 5.03
Tumkur 10,606 571.54 5.39
Bangalore 8,003 | 859,61 10.74
Kol ar 8,223 479455 5.83

( Source : bi§¥¥§§%/bénsuéwﬁgﬁg %ook 1681 )

Tand Use Pattern

The land use pattern and -extent of area under
different types of vegetation or Tand use c¢lasses is given
in the following table for a1l the five districts.

Table Nn, 2

Land uge pattern in the surveyed area (in ha.)

[r—

Tbiétrict _Foreét' Irrigatedt Unirrigated| Cultivable Area not
area in ha.|area in | area in ha.!| waete land | available
r ha. including for culit-—
graucher & | ivation
roaves in ha.
_ _ - . %in ha.)
Bellary 149667.64 | 99024,06 | 508576, LA 61823.92 122673.51
Chitradurga' 87121.81 91853.31 | 632190,27 165884 .15 oL8L3,. 34
Tumkur | $7184.04 |94588.86 | 578633.13 174151.39 155536.45 |
Bangalore 85961.13 [65735.06 | 372110.75 142042 . L4 97490.58
Kolar 47955,89 71575.21 263124,26 140093 .62 117281.82

(Scurce : District Census Hand Book 1981)
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Other Socioc~economic conditions

Bellary district is endowed with three major
economic resources which are agricultural land, good water
source in the form of Tiver and abundant mineral deposits,
River Tungabhadra flows all along western and northern
borders of the di&trict. With the conétructidn of dam at
Hospet, irrigation facilities have increaced, High-grade
of iron ore and other minerals such as Gold, Copper, Quartegz
are being exploited. Rice, Jowar and Sugarcane are cultiva-
ted. Chitradurga is also a district rich in mineral wealth
guch as iron, mangunese, copper, aSbestos and china clay but
they are yet to be exploited. Kolar district has the famous.
gold mines situated in the schist belt., The important mine-
rals in this area are gold, graphite, =illimonite, limestone
feldspar etc. Gold, manganese, iron, limestone, granite,
quartz, soap stone, silver sand are some of the important
minerals in Tumkur district.

In Chitradurga, several industries are located
manufacturing machine tools, fo~op sugar factory, Handloom
weaving and Textiles, Rice, Jawar are the chief agricultural
produces, Ragi is the most extensively cultivated food crop
in Tumkur followed by Paddy and Jawar. Large areas of coconut

groves also exigt in the district,
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CHAPTER ~2

DESIGN & METHODOLOGY OF THE
FIELD TNVIWNTORY SURVEY

The field inventory ieg one of the majJor aspect
of work of Forest Survey of India (FSI). . It ic this basic
information that alone becomeg the foundation of further
investigations such as consumption studies, industrial inves-
tigations, logging studies, vegetational mapplng etc,

The mz2in obJjective of the field inventory ies to
collect gualitative and gquantitative information about the
foreet resources within certain precision limite required for
preparing reports on potentiality and other forest based
inveetigations in order to serve date needs of developuental
planning.

For this purpose of fizld inventory, the
statigstical design vrescribed i~ undayr

Each 1:50,000 =BEcale Survey of India Topocgheet
was divided into 36 grids of 2%¥27 x 2¥2!' each. Such gride
marked on toposheets were the basgic =ampling units. Two
gsquare plots each of 0.1 ha. werc laid out in each such grid
and data were collected from the plots falling in the forest
land areacs only.

The method of marking the plot centres of these
two sazmple plots on the map in each ,grid of 2Y¥2t' x 2Y2' wagd
as under :

First the length and width of ¢ach grid was
measured to sSmallest convenient =scelc, The length of the
side of the plot as on the map corresponding to 0.1 ha.
sSquare plot on the ground wa
to be the length and width ©

calculated. txt and 'Y! are

g Ca
f the grid and 'S' the =sjide of
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the plot, substract side *SY “Fim both sides i.e. find (X-8)
and (Y-S)., Let thess ruubers ktaz X' and Y'. Two random
numbers one in the range 2 0 to X! and the other in the
range of O to Y' were azlacted. These numbers were called
x and y respectively. FHalf of the side of the plot (s/2)
to each were added i.c. find x + g/2 and v + &/2., The

X 4+ 8/2 and y + g/2 Will be the coordinates of the centre
of the firet plot in the grid considering left hand bottom
corner (SW corner) of +hz grid as origin of the axis. The
centre of the second »nlnt wés,located by Jjoining the centre
of the first plot with thz grid centre (sampling unit) and-
. axtending this line in "~ opposite direction. A point at
an equal distance from tho grid centre in the opposite
direction was marked which will be the centre of the

second plot.

Thus, it may bz seen that the sampling design
adopted was a cluster sampling with two plots in each cluster.
The grids were taREﬂ P e ~lusiers., But actually 1t has beenk
obqerved that in some grlde there was only one plot 'Hence,
the sgmpllng design was taken as cluster sampling with
unequal sizes, r

The data w2re collected in the following
prescribed forme :

(1) Plot Approach Form

Thi's form s meant for carrying out tine éfdaf;
It is"filled by the Crow Leader as he~proceed° from- the camp
to the qampﬂ_e*‘plot and r=turrs to the camp., This i's only a
descriptive form*and is not used for ‘processing and analysia,
The’ ain‘intenticn’- in £111ing thisg form 1§ to record proper
guidance, 1n‘locating the plot during re-survey in future.
Theee forms are kept in the Zonal Office only as a record.,
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(1i) Plot Description Form

This form is degigned to give the qualitative
description of a two ha. area. around the centre of the sawmple
plot. ~ Infarmation about the crop and administratige alloca-
tion of the land, land use, legal status, topography, terrain,
aspect, 'soil, vezetation, occurrence or abeence of bamboo,
bamboo quality, regeneration, biotic interference etc. is
recorded in it.

(iii) Plot Enumeration Form

In this form, diameters of trees and bamhoo
specieswicge 1is recorded. The trees with 10 cm, diameter
and above, at breast height, over bark only are enumerated,
Dead trees with utility of less than 70% are not enumerated.
The diameter of a bamboo clump is measured gt its base. This
form ig filled separately for each plot of the grid.

(iv) Sample Tree Form

This form is to be. filled along with plot
enuneration form. In this form, data of all sgample trees
with a diameter of 10 cm. and above at breacst height over
bark (DBHOB), from NW gquadrant are recorded. For each sample
tree diameter at breast height, bark thicknhess, length of
clear bole, form of tree, € tc. are recorded. An abstracted
iAformation from this form is written on a card and such
cards are nalled to the respective trees with'the data of.
that tree.

(v) Bamboo Enumerastion & Clump Analysis Form

In this form the data of individual culme
occurring in selected clumps are recorded, The clumps
beering =erial Nos. 1,9,17,25 etec., (first and every cight
clump thereafter) of cach bamboo species are selected and
taken up for detail analysis. From these selected clumps
pumber of bamboo culme pexr clump duly classified into age
‘classes, greennese and soundness are recorded.
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(vi) Bomboo Fnumeration Form
(Non-clump forming)

In this form information is collected for
non-clump forming bamboos occurring in the sample plot,
For the purpose of counting the culms, only 1/8th area
of the plot (touching northern semi~diagonal is taken.
Counting is dene only in Q0.0125 ha, area i,e. in 1/2
NW quadrant).

(vii) Bamboo Weight Form

For determining correlation between green and
dry weights of utilisable bamboo culm length data are collected
in this form, This form is, however, to be filled up for plots
in which bam@oos have z2ctugally been found in two ha. areas.
One mature bamboo culm from each culm diameter clases 2¢5 cn.,
58 cm., and 8 cm. and above is selected. The data are
collected separately for each bamboc species occurring in the
Plot. The green weight of the utilisable culms and green
weight of 30 cms. long pieces obtained on each from the top,
middle and bottom portions of the utilisable culms from each
diameter classes are recorded.
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CHAPTER -3
DATA PROCESSING

Sampling Design

Gride were marked at 2¥2t x 2¥2% interval in the
green wash area of the Survey of India Topochcete relatiﬁg to
the districts of Bellary, Chitradurga, Tumkur, Bangalore and
Kolar. Two plots were laid in each grid, The first plot was
1laid out a2t random whereas the =Second one wag linked to the
first in the opposite guadrant at equal distance frof the grid
centre, The plots laid out were square in shape with an area
of 0.1 ha.

Data Base

In all there were 1405 field forms., The number
of cards resulting from each card design is given below -

Table No. 3

Dctails of Neo, of cards in each category

Card decsign I Field Form No, of

Number, _ - cards,
01 Flot Description Form 511
03 Plot Enumeration Form 545
04 Sample Tree Form , 554
05 Bamboo Fnumerstion & Clump 30
Analysis Form
g IBamboo Weisght Form | 16
L \
Total : 1656

Date Proceseing

The data processing waes done in three main
stages namely (i} Manual Proceesing, (ii) Processing on
Unit Record Machine and (iii) Electronic Computer.
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Manual Processing

The field forms received in the Data Processing
Unit were checked with the list supplied by the Zone. Entries
of the field forms were made in the register giving the number
of field forms relating to each mab gheet, grid -and plot. The
total number of records to be punched in each card design were
€stimated. Job number, card design, code and leading zeros
(whenever missing) were filled up in the field forms.

The entire informatiosn filled in the field forms
was checked manually for coneistency in the data, The main
checks applied were the validity of codes and consis tency
checks for "inter-relation betwzen the entries for two/more
fields

Procesging on Unit Record Machine

The data of field forme were punched on cards with
the help of punching machine. The data cards were prepared
u81ng card verifier to detect punching mistakes The verified
data cards were sorted out for proper input to the'computer.

Processing on Electronic Computer

The verified and sorted data on data cards
were loaded on magnetic tzpes. The listings of the 1oaded
data were taken and checked with referencgf%}e ~field forms.
On the basis of the validated data various tables were
generated as explained in +the following paragraphs. The
processing of data was done at sy stem IBM=-3083 of ONGC.
Dehraduri,
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A 1 e aAa

Area figures related to the forest area were
not available from interpretated aerial photographs. Forest
area was supplied by Zonal Office which was calculated %y dot
grid method for each district. On the basis of sample plots
falling in this area, weightage of each sample- plot was
calculatcd. This facko>r was used to derivé area figures by
Aifferent land usSe classes which is given in Table No.5. The
area falling in land uses, namely; derise tree forest, modera—
tely dense trce forest, open tree foreste, scrub forecsts,
bambo D braggss shifting cultivation, young plantation of
forestry apecies, tree in line, forest road, Government grass
lands, barrén land and young crop of natural or artificial
regeneration waz considered as net foreset area and was
classified by crop composition (Forest t¥pe) classes on the
bacie of the number of sample plots in each separate estima-
tion for Zfour cropﬂcomposifions viz, Khair, Salai, Deciduous
and Miscellzncous forest., This has been given bk soil depth
{ Teble N».7), Soil consistency {Table No.8), Soil erosion
(Table No.9), Rockinesz {Table No,10), Coarse fragments
(Teble No.11), Grazing incidence (Table No.18) =ard Origin
of stand (Table No.12).

Thne area falling under l=nd use classes l.e.
dence tre¢ forests, moderately dense tree forests, open tree
foreste, ehifting cultivation, young plantation of forestry
specliesg, tree in 1line and young plantation of natural or
artificial regeneration was claseified as actuzl forest area
and wag given by crop composition (Tablé No.86), Intensity of
regenevration {Table No.{S), Fire incidence {Table No. 19),
Bize class (Tahle No.13), Top height (Table No.14).

Further break up of total forest area was aleso

given by PFlantation Potential (Table No,16), Legal status
(Table No.17) and Bamboo fensity in foreet area (Table No.29).
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Volume Estimation

Felled tree data were not collected. Sample
tree data were inadeqguate in most of the species to develop
local wvolume equations., Therefore, local volume equations
developed in Mandsor, Ratlam, Shajapur and Rajgarh district
were ucged to estimate the volume of following species :-

1. DBoswellia serrata

[V = =0,155316 + 2,714875 D

<

2. .AndDpgeissus latifolia

/¥ = - 0.004378 + 4,575823 D

2

Similarly local volume equations already
developed in Kharzone, Dewas, Jhabua, Indore znd Dhar

distribts were uced to estimate the volume of following
species I~

Hs Acacia catechu
V = - 0.0L8108 + 5.873169 D°

2. Pterocarpus nar suipium

/U = 0.175068 + 4.598243 D = 1,500562/D

3., Terminalia crenulats

/T = - 0.203947 + 3.159215 D

4, Diospyros melanoxylon

/Y = ~0.184139 + 2.892723 D

To estimate the volume of Bucalyptus gpecies
the local volume equation developed in U.P. was used,

1. Bucalyptus species
Vv = 0,02894 - 0,89284 D + 8.73416 D°
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For estimation of volume of Buchnasnia l1atifolia

and rest of species the local volume eguations developed in
Bhandara catchment and Indore catchment were used respectively:-

1. Blhchnania latifolia (Bhandara Catchme%;)
V = 0.019341 ~ 0,262689 D + 4.293135 D

2. Rest of species (Indore Catchment)
V = 0,081467 - 1,063661 D + 6.452919 D>

Enumerated Tree Volume

Volume of each enumerated tree was estimated
from the breast height over btark dismeter of the tree by
using the local volume equations for each epecies., The
estimated tree volume was converted to per hectare and
stored in tree plot volume file with Species code, tree
diameter, parameters of Plot Description Form, Per hectare
stem and volume in the sample plot.

Plot Volune

The estimated volume of each enumerated tree
in a plot when added up over the whole plot provided the
plot volume and the same was stored in the tree/plot
volume file,

Stand Tables

The file giving the estimates of Tree/Plot
Volume was utilized to clarify the trees by species and
diameter, crop composition etc. The estimates of the
number of stems per hectare and total stems by species and
diameter classes were obtained for each crop composition
and was given in the computer output.

Contents



~18=

Stock Tables

The estimates of volume per hectare and total
volume by speciez and diameter classesg were obtained for
each crop composition from. the tree/plot volume file and
were given in computer output.

Standard Errors

Standard errors were estimated for the growing
gtock in each crop composition (Table No.20),

Bamboox

Occurrence of bamboo was not much to obtain
any reliable results in growing stock. However, the data
is given in Table No. 29, -
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CHAPTER-4

RESULTS OF THE INVENTORY

The following table shows that about 511 plots
were located in various parts of the forest area and data were
collected from these plots. On the bagis of totsl namber of
plots fa}ling in the forest area of each district, the weight
of the sample plot was calculated,

Table No. 4

Area figures and weightage of sample
PlotTsE in the surveyed area

District Geographical| Forested No., of Weightage

area in km2,|. area in cample in km2,

km2. plots, .

Bellary 9,898 1568, 38 1148 10.59%
Chitradurga 10,852 933.97 100 : 9.340
Tumkcur 10,606 - 8&35.78 81 10,071
Bangalore 8,003 915.50 oL 9.739
Kolar 8,223 - 820,80 88 9,327
Total : 47,582 5054 .43 51 9,891 |

Forest area by land use clagsaes

The pattern of utilisation of land in the forest
area given in the Table No.5 shows that the dense tree forecst
area i1g legs than 1 per cent and that of moderately dense
tree forest area’”comes to 11.5 per cent. 32.2 per cent is
chown as scrub forests and a negligible ﬁercentage of bamboo
brakes occur. Major area comes under open scrub type which
constitutes about 58.5 per cent. About 87,7 per cent of the
area constitutes the various types of land use pattern under
forest although majority of them falling under open and scrub
type. Ramining 12:3 percent of the area includes grass lands,
barren landes, agricultural lande, with or without trees surr-
ounding, water bodies etc.
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Table No,.

5

Different tvpes of land uce

pattern in forest area

Land uce

Sl.No. No. of Areca in Percentage
sample km2.
pointe,
1. Dense tree forest 3 29.67 0.59
2. Moderately dense ,forest 59 583,58 11.55
3e Open tree forest. 134 1325.43 26,22
4y Scrub forest 165 1632.06 32.29
S5 Bamboo brakes 1 9.89 0.20
6. Shifting cultivation - ~ -
7 . Young plantation of forestry 35 246,19 65.85"
Species, :
8. Trees in line - - -
T Forest roads - - -
10. Government grass lands 4 39.57 0.78
11. Barren lands 25 247,28 4.89
12, Agricultural land without 20 197.83 5e 97
trees surround.
13. Agri. land with trees in 7 69. 24 1.37
surround.
14, Non-forestry plantations - — -
15. Habitation - - -
16. Water Bodies 2 19,78 0.39
17. Other lands 4 39.57 0,78
18. Youhg crop of natural/ 51 504,45 9.98
artificial regeneration.
19. Inaccegsible 1 9.89 0.20
Total : 511 5054 ,473 100.00
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The net forest area consists of categories such
as Dense tree forest, Moderately dense tree forests, Open tree
forestes, Scrub forest, Bamboo brakes, Young plantation of
forestry species, trees in line, Government grass lands,
Barren lands ang young crop of natural and artificial regen~
eration., The number of sample plot in this comes to about
478, The actual tree forest area isg confined only to the
first three =sub~categories and young plantation of forestry
species and young crop of natural/artificial regeneration.

The number of sample plots comes to about 282.

Land use classes map and surveyed area

Map No.1 indicates the distribution of various
plots in the differemt land usge classes of the surveyed area
(Appendix=1):; The map chows that moderately dense forest are
located in Céntral part of Bellary, In southern portion of
Bellary, it is mainly the open forests., Central and Southern
portion of Chitradurga and North-West of Tumkur indicates
open and scrub~type of forests.

Area by crop composition

Map No. 2 (Appendik-2) shows the location of
various plote in the surveyéd area of different crop composi-
tion. Deciduous type occurs in Centrzl, West and North-West
of Bellary and North-West of Tumkur, North of Kolar and South
of Bangalore. Kheair and Salai occurs mainly in Bellary district,

The crop composition in.the surveyed area is
based on the location of the sample plots =nd presence of
dominant species iIn the sampled location. Following ia the
classification found in the forest area :-

1« Khair : Where Khair constitutes more
than 50 percent.
2 e Salai ¢ Where Salai constitutes more

than 50 percent.
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3« Deciduous Where deciduous species
forests. predominate in thé top
canopy«. JThe trees in the
forests are leafless during
the dry season.

4, Miscellanecus Forests'which could not be -
forests, classified in any of the
above classes.

The following table showse Crop composition in
the surveyed area :-

Table DjOe 6

Crop composition in surveyed aresg

-

Sﬁrveyed area No. of Area in Percentage
plots. in km2.
Khair 15 148, 37 5.32
Salai 8 79.13 2.84
Deciducus 162 1602,.38 |- 57.44
MisggllgPeous 97 959.45 | 34,40
Total 282 2789.33 |100.00

Khair and Salai have been identified as separate
stratum in the crop composition, Deciduous and miscellaneous
forms the bulk of the composition with 57«44 and 34,40 percent
respectively. Khair forms about 5.32 percent of the composition.

FPorest Soils

Paraneters such as depth, consistency, erosion
and densgity of vegetation cover on the s0il are the indica-
tors of the State of forest soils.

S8o0il Depth

So0il sample is taken out from a depth of 15 cm.
in the sample plots and other observations are made by
looking at fresh soil profiles., The categories are -
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[Category Description

Very challow S5il depth less than 15 cm.

Shallow S50il depth 15 cm. and more
but (?O CHtle :

Medium | Soll depth 30 cme. and more
but < 90 c¢cm,

Deep So0il depth 90 cm. and more

|
The following table shows the classwise and
the area and percentage of different categories :=-

Table No. 7

0501l depth categories in the surveyed area

Category No. of Area in Percentage
| gample km2,
plotse

No soil 16 158.26 3435
Very challow 68 672.61 14,22
Shallow m 2477 2443 14 ' 51.67
Med ium I 11s 1137 .49 24,06
Deep 30 296,74 6.28
JNot recorded ] 2 19.78 Q.42

Total L78 4728.02 100.00

It may be seen that about 65.9 percent forms
very shallow to shallow soils and about 24 percent is of
medium soils., Deep soils are only to an extent of 6.3 per
cent. The map (Map No. 3 , Appendix-3) whows that very,
ghallow to shallow s0ils occur in South—-East of Bellary,
Chitradurga, Northern portion of Xolar and Southern portions
of Bangalore. Soil of medium depth exist in Central and
North portion of BRellary, Southern Chitradurga, North-West
Tumkur, ©Soil on the Eastern.portion of Kolar district are
deep.
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Soil Consisgtency:

Lonegistendy of the &o0il is measured by fecording;
the résistanece offered by. .the soil to digging and rupture.
Friable soils are those whieh erumble o even slightest

Pressure of.the.fingers
dig are elassified as sllghtly eompaet soils.

Those that . .require pick .axes to-

The

the furveyed .area. are found to be under the following

categories.

soils in

~Table No, 8
Categories of soil consistency
"S501il1 coneistenecy Sample Area in Percentage
proints. kmz . '
Not recorded 2 - 19.78 O.42 1.
|Eriabie 45 4H 5,11 _9i41- 1
Slightly eompaet 409 LO4L5, 52, 85,56
Compact 5 49,46 105
Cemented 1 Q.89 0,21
No soil 16 158. 26 3.55
Total 478 L728,02 100.00
Majority of the area- comes under .€elightly

sompact -category with 85,56 percent followed by friable
g0il type with 9.41 perecent.

Erosion Status

Erosion status of the surveyed area-is= Judged

by the. ragnitude and frequency of rills,
formed due to wind and-water effect.-

givero: the status in the forestuarea.

gullies,
The following table

ravines,
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Table No, G
Erosion status in the surveyed area

Soil erosion| No. of Area in Percentage
sample km2,
plots
Mild erosion| 453 T L4h80.74 QL.77
Moderate a TO.13 1.67
Heavy 1 9. 89 0021
Not recorded 16 158,26 3,35
Total Lh'73 L4728,02 100,00

Mils'erosion is prevalent in the surveyed area.
As seen from the table which indicates about 94% falls under
this category. The map {Map No. 4, Appendix—u) indicates most
of the plots come under this category.

Rockiness

The following table chows the status of
rockiness in the net forest area :

Table No. 10

Rockiness in the surveyed area
Sl.No.‘ Description \ No. of [ Area in Percentage
sample km2 .
I plots

1. High 56 | 553,91 o11.72
2. Medium 89 880,32 18.62
De Low 125 1236. 41 26.15
L, No rock 207 2047 .49 £3.30
5. Not recorded 1 3,89 0.21

Total | a7s 4728,02 100,00

About 43.30 percent falls under the category
of No Rock and 26,15 percent under lew rocky condition,
giving an indication that there is a sufficient soil cover.
Map No. 5 {Appendix~5) shows the distribution of different
rockiness élasses in the surveyed area.
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Coarse Fragmentes

The table shows the coarse fragment status of
the surveyed area.

Table No. 11
Coarse fragments in the surveyed area

Category No. of Area in Percentagi
_ Sample km2, "

. “ points -

loose stones 70 692,39 14,64

Bouldery 97 959,45 | 20.29

Gravel 194 1918.90 | 40.59

Mo coarse gravel | 115 l 11437.50 | 24.06

Stone absent - | - -

Not recorded 2 | 19.78 Q.42
Total 478 | 4728.02 {100.00

About 41 percent of the area is gravelly and 24
percent has no coarse gravels., About 20 percent of it has
bouldery areca giving an indication that the surveyed area is
slightly bouldery and ic having loose cstones also.

Origin of Stand

The forest arcas surveyed were classified as
natural, man made, coppice forecsts, depending on their origin.
The following table gives distribution of forest areas on the
basis of the origin of the stand.

Table No,12
Origin of stand in the surveyed area

S1. Drigiﬁ of stand No., of Area in| Percentage
No. sample km2,
_ » points-
1e Natural forests of 355 3511. 39 TL.27
geed origin,
2. |Natural forests of 1 9,891 0.21
coppice origin.
3. Man-made forests “Qh 929,78 19.66
4, |Not recorded 28 276,96 5,86.
[ Total 478 4728,02| 100.00
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It may be seen from the above table that 74.27
percent ie natural forests of sced origin. About one Tifth
of the area is under man-made forests which is gbout

929,78 km=.

Size Classes

The trees in the =sample plots were categoriced
according to timber utility. The different size classes
adopted in the present study are -

1T. Regeneration - Crop below 10 cm. diameter

predominating.

2. Pole crop — Crop between 10-20 cm,
diameter predominating.

Je. Small timber -~ Crop between 20 cm. to. under
30 cm, diameter predominating.

4, Big timber - Treeg with diameter of 30 cm.
and above predominating.

2. Mixed size =~ Tree crop with no marked
class. domination of any sgize c¢lase.

The extent of areas under different size clasces
in the forest area surveyed are given in the following table *-

Pable No, 13
Different =size classes of crop in survevyed ares

Total

| Size class lNo. of I Area In ’Percentagej
| | sample | km2. [
l , lpoints L L ]
l Regeneration | 86 | 85C.65 | 50,50 I
{ Pole crop ! 150 ( 1483.,68 | 53419 |
| Small timber ] 25 [ 286.85 | 10,28 '
| Big timber ,- 1 F 9.8Y9 ! 0. 36 ‘
l Mixed size classl 16 | 158.26 5.67 |
| ] 1

282 _J 2789.,33 100,00

-

The table shows that about 53 percent of the
¢rop is ©f pole size and 30,50 percent is regenerating cne.
Big timber size class and mixed =size classEes are 1ow._ Map
No. 6 (Appendix-6) shows the distribution of plots under
different gize classes in the sfurveyed area which ig mostly
pole crop and regeneration categories.
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Top height

The top height is arrived by taking the average
height of dominant trees occurring in the plot or in the surr-
ounding area of 2 ha,

The following table shows the top height clasces

and sample point located in each and the percentagg.,

Table No.14
Top height classes of the surveyved area

1Top heightho. of | Are in | Percentag;I
|classes. |plots. | km2. i |
|0+5M | 208 | 2zo057.38 | 73.76 |
[6=10M | 74 | 731.95 | 26.24 |
|11-15M | ~ | = I = |
[16-20M | - = | - I
[21-25M | - | - | - |
Total f 282 2789,33 100,00

It may be seen that about 74 percent of the crop
is in the top height class of 0-5M and remaining 26 percent in
6-10M class, indicating that the average top height is low in
the surveyed area which could be dus to the age of the crop as
53 percent of the aresg surveyed consists of pole crop and 30
percent regeneration. Otherwise also the area predominantly
consists of stunted, branchy growth. Map No. 7 (Appendix-~7)
shows the top height class distribution in the surveved area.

Intensity of Regeneration

Regeneration status for economically important
species was considered. Established regeneration of all camples
(diameter of 2 to 10 cm. at breast height) in a plot of 4M x 4M
laid at the centre of the Sample plot was counted. The
different categories are :-

| Status Regeneration

|2. Adequate 8-10 seedlings
|3; ITnadequate Upto 8 seedlings
Ih. Absent No regeneration

d
Iﬁ, Profuse ; More than 16 seedlings
I
l
|
1

Contents



Al
—— — b — S — — — —

- 29 =

The intensity of regeneration in the tree forest
area is given in the following table :-

Table No. 15
Intensity of regeneration in the surveyed area

Intensify cof

SI.I | Neo. of l Area 1in | Percentage '
No.| regeneration. | =ample | km2. | |
| | points, 1 ] l

{ I ¥ 1 I

1. ' Profuse l - T - ‘ - I
2. | Adequate | 5 t 49,46 | 1.77 |
e I Inadequate l 66 | 652,82 I 23.40 I
4, 1 Absent | 210 l 2077.16 | Th.47 |
,5. | Not recorded | ] 1 | 9.89 I 0036 L
Total | 282 | 2789,33 | 100.00 :

‘The above table sghows that regeneration is abseént
in about 74 percent of the area and inadequate in 23 percent.
Thies could be due to biotic interference in one or the other
forme, Thus management emphasis has to be on artificial
regeneration coupled with protection measures,

Plantation Potential

Plantation potential in the entire forest 1land is
agsessed by considering the land class to which the sample plot
laid out belongs to whether it has potential for growing forest
or not. While deciding this, other factors such as aspect,
soil, depth, drainage, crop in the surrounding area and other
biotic, climatic factore are considered.

The following table gives the plantation
potential in the forest land *

Table No. 16
Plantatioh potential in the surveyed area

Planfation I No, of | Area in | Percentage |
potential . plots, ; km2, | L
. ; | | T
Plantable i 197 | 1948.58 | 3B.55 |
Unplantable 124 1226.51 2ha27

|Not applicable | 137 | 1355.,10 | 26.81 |
|Not recorded | 53 | 524,24 | 10.37 |
| Total | 511 5054.43 | 100.00 |
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The table shows about 38 percent of the area has
potential for plantation and this should be gseriously given a

consideration while preparing the future plans.

Ilegal Status

The following table shows the distribution of land
class by legal status:-

Table No. 17
Distribution of land class by legal status

|S1.| legal status | No. of | Area in | Percentage |
INO.I | sample’ | km2. | |
pointg, | | |
1 1 I
|1. [Reserve foreste ! L77 | 4718,.12 | 93.35 |
|2. fProfected forests | 4 | 39.57 | 0.78 l
I3. IUnclassed foreats l 14 | 138,48 | 2.74 |
14. 'National Park I - | - | - |
|5. lPTiVate foreste l 16 | 158,26 | 3413 ,
]6. |Privafe land with I - | - | - |
| |trees owned by Govt. |
|7. |Undetermined | - | - - :
| " — _
; Total 511 5054.43 | 100,00 |

The table shows that about 93 percent of the area
under reserve forest where the sample plots fall. Only 3.13
percent is private forests and 2.74 percent is unclassed
forests,

Grazing Incidence

Grazing .intensity is classified into any of the
following classes depending on the severely,

1« Heavy grazing.
2., Medium grazing.
3. Light grazing.
L, No grazing,
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The following shows the grazing incidence in the

net forest area.

Table No.

Grazing incidence in surveyed area

|Sl. lCa%egory | No. of | Area in | ©Percentage I
JNO. | ) 4$7p10t8. { km2 l |
|1« [Heavy grazing l 148 | 1463 .90 ¥ 30.96 |
|2. |Medium grazing l 125 | 1236, 41 | 26.15 |
|3. |Light grazing 136 1345, 21 28.45 |

| i | ,
|4. |No grazing | 45 | 445,11 I 9,41 I
|5. INot recorded | 24 | 239,39 | 5.03 |

Total | 478 | 4730.02 | 100.00

The table shows that grazing in different inten-—

gities occurs in about 84 percent of the area, out
50 percent of the area is heavily grazed.
direct impact on the regeneration status and their
and of the plantation in the forest arca.,

of which
Grazing has a
survival
It also renders

the soil compact. Map No. 8 (Appendix-8) shows the grazing
‘incidence in different areas in the surveyed area.

Fire Incidence

Fire incidence in the surveyed area is Jjudged
by occular esStimation and classified accordingly, The
following table shows the incidence of fire in the tree

forest area

Table No.
Fire incidence in the surveyed area

ISl. I Category I No. of | Area in " Percentage I
|INo. | | =ample | km2. | |
f I = poinﬁs l I l
|1. | Very heavy- | - | = | < |
l2. I Frequent | 3 I 29.67 I 1,06 I
3. Occassional 35 346.19 12 o 41 .
| I | | | , I
|4. |€Nb fire | 243 ! 2403 ,58 | 86,17 I
|5. I'NOt recorded | 1 | 9,89 | 0.36 |

Total | 282 | 278%.33 | 400,00 |
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The table shows that very heavy incidence of fire
in the tree forest area is not there., Only occassional fire
to the extent of 12.41 percent occured and no fire in about
86 percent of the area.

Growing Stock

Growing stock hasgs been esgtimated for different
crop composition straztum in terms of volume per ha. and
total volume.

Table No. 20
Growing stock with S.E. by crop compogition

Area in | S.E.%! Voli/ 1S.E.%' Total !S:E.%

Crop { No, of | .
| composition| sample | km2. ] | ha. | |(000m3)|
| points, —_— -
 Knair |15 | 148.37 | 26.1 | 3.167) 46.3i 46,993 53,1
| Salat | 8 | 79.13 | 34,8 | 16.033| 48.9 126.869160.0
Deciduous | 1602, 38 | 71 | 10.13hl 13.9|1623.866J15.6
Forecst l
Miscellaneous 97 | 959,45 | 9.7 | 2.539"27.5| 243.582]29,2
Forest | | | | | I |

‘ | — ! ' = ! ———
Total | 282 P 2789.33 | L,2 i 7.318| 12.5|2041.31O 13,2

The standard error for estimation of growing stock
by crop composition-wice appears to be high when taken indivi=
dually which is mainly due to the fact that the number of plots
falling under that particular cstrata is less Fhus, the
eetimatlon for crop-wise ig only indicative keePlng in view of
the °ma11 number of sample plots and high standard error.

Total number of stems and stems per hectare,
LCrop composition Khair,

Table No. 21 shows the total number of stems and
stems per hectare in Khair stratum (Area 148.37 kmz). out
of total number of 850654 stems in this stratum, Khailr has
a tally of 652828 (about 76 percent) stems followed by
Hardwickia binata with 39.565 stems,.Dalbergia paniculata
with 19,783 stems and finally Anogeissus latifolia with
9;891 stems, The rest of the species put together constitu-
tes about 12&,587 etems in this stratum (about 15 pércent).
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There are gbout 57.335 stems/ha. in the Khair
composition out of which majority is of Khair with 44 stems
per ha. followed by 2,667 stems/ha. of Hardwickia .binata and
1.334 of Dalbergia paniculata. Rest of the gpecies contribute
about 8,667 stems/ha;- The following table Ehows the detaile
number of stems and stem/ha. in Khair stratum.

Table No. 21
No. of stems & stems/ha, in Khair crop composition

| ol e I Species Name i No, of l Stem/ha.lPercentagé
| NO o | t stem | |
"9, | Acacia catechu [ 652828 | 44.000 | 76.73 i
| 2. | Hardwickia binata | 39565 | 2667 I 4,66 |
| 3. | Dalbergia paniculathl 19783 | 1334 | 2e33 !
! hs | Anogeissus latifblial 39891 l 0.667 | 1.16 |
: 5. | Rest of the species E 128587 ! 8.667 ! 15.12 !
1
| Total | 850654 | 57335 i 100,00 |

Crop compeosition Salai

Table No,22 showes the total number of stems and
stems/ha. in Boswellia serrata stratum (Area 79.13 km2). The
total number of stems in this stratum is 1186950 cut of whieh
418259 (About 35 percent) is of Boswellia serrita and followed
by 101739 (About 8.5 percent), each of Albizzia amara and
Chloroxylon swietenia. This is followed by Terminalia crenulata
with 22609 and closely by Pterocarpus marsupium with 22,608,
Tamarindug indica and Anogeissus latifolia each with 11304
number. A total of 497388 forms the rest of the species,

Regarding stems per hectare, out of 150.002 stems
per hectare, 52,857 stems per hectare is of Boswellia c=errata
followed by Chloroxylon swietenia and Albizzia amara with 12.857
stems per hectare. Rest of the specieg contributes about 62,858
stems per hectare. Another feature in this stratum is most of
the species has a crop upto diameter class of 35-40 cm. and
not beyond this (Appendix—12).
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Table No.22

No, of stems and stems, per hectare
‘ in SALATI strata

ISl.l Speciés Name No. of

! | Stems/ha. | Percentage
| No. | |} . &tems | ) | |
=1. |§oswelliq serrata : 418259 | 52.857 : 35.24 |
‘2. lélbizzia amara | | 101739 : 12.857 | 8.57 |

3. 'Chloroxylon swietenia - 102739 12.857 8.57 |
lh. "Terminalia crenulatsa | 22609 l 2.857 | 1,91 |
|5. 'Pterocarpus marsupium | 22608 I 2.858 | 1.91 |
6. |Taparindus indica | 11304 | 4lk29 | 0.95 |
‘7. Anogeissus latifolia { 11304 : 1.429 :. 0.95 |
|8. IRest of the species | 4973588 | 62.858 I 41,90 |
l {' Total | 1187950 | 150.002 |100.00. - |

Crop composition DECIDUOUS

Table No. 23 shows the total numbér of stems in
+this stratum (Area 1602.39 km2)., ©Out of 11387984 stems,
1652768 (14.5 percent) 'is of Hardwickia binata followed by
Terminalia crenulata with 947319 (8.7 percent) arid Boswellia
serrata -at 735684 numbers. The number of stems of other species
which are occurring in this stratum is shown in. the table,
Majority of the species occur witﬁin;a diameter class of 30-40
cm., although a few gpecies such as Hardwickia binata has a
few spcattered trees in diameter class of 50.60 cm. and 80 cm.
above. Almost 65% of the crop falls within the diameter
class of 10-15 cm. (Appendix-13).

Table No. 23

No. of stems and stems per hectare in
DECIDUOUS crop compogition

|Sl] Species Name - 7 Total no. | Stems/ha. Perbentage‘
INoé { of stems. | . |
|1.| Hardwickia hinata | 1652768 | 10.31% | 14,51 |
i2.| Terminalia crenulata: | Q47319 |_ 5.912 | 8.32 |
-|3.I Boswellia serrata | 735684 | 4.591 | 6.46 |
|4;I Albizzia amara | 725606 | 4B.528 | 6.37 |
I‘5.! Anogeissus latifolia | 715529 |  4.466 | 6.28 |
iE:‘-.’II Dalbergia paniculata | 594594 | 3.711 | 5.22 |
bz e | | | |
g de, . . . .. | .. I L
I Total I 11387984 - 71.075 | 100.00 |

‘(*¥Details of other =speciesg is given in Appendix— 13 & 14)
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Out of 71.073 stems/ha., Hardwickia binata with
10,314 forms about 14.5 percent of the standing stems Terminalia
crenulata forms about 8,32 percent followed. by Boswellia serrata
and Albizzis amara at 6.46 percent and 6.37 percent respectively.

Crop composition MISCELLANBEOUS

Table No. 24 shows the total number of stems and
stems/ha. and percentage in the stratum Misceéllaneous (Area

959.45 km2).

Out of the total number of stems of 2235418 about
1572706 (=say 70 percent) is of single species i.e.’Eucalyptus
hybrid. Other species in this stratum forms low percentage
except Hardwickia binata which has about 197825 stems (about
8.85 percent). Rest of the species totals to about 375866 stems,

Table No. 24

No, of stems and steme per hectare
in MISCELIANEQUS crop composition

ISl.I Name of species . No. of 'Stems/ha.

1 | Percentage l
| No. | | | stems. | | |
| 1. |Eucalyptus hybrid | 1572706 | 16.391 | 70.35 |
| 2. |Hardwickia binata |. 197825 | 2,061 | 8,85 |
| 3. |Tamarindus indica | 69239 | 0.721 | 3.10 |
|q£ leeeeenn.. | | ! |
|50 Jeerunnan. | I | |
| Total o 2235418 | 23.297 100,00

(* Detaills of other épeéiés is given in Appendix - 15 & 16)

Eucalyptus hybrid has about 16.391 stems/ha.
out of total stems of 23,297.

The majority of the crop falle in the diameter
class of 35-40 cm. except Hardwickia binata which has scattered
reprecentation in 50-60 cm., and 60-70 cm. diameter’class.
Eucalyptue which forms 70 percent of total stem and stems/ha,.
has 91 percent of the crop distributed in diameter class of
10-15 cm. {(Appendix - 16).
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Total volume and volume per hectare.
Crop composition KHAITR

Table No. 25 shows the total weolume distribution and
volume per hectare in khair stratum (Area 148.37 km2.). The
table shows out of total volume of 46,992 m3, Khair obviously
has a volume of 35,581 m° which is about 75.7 percent followed
by Dalbergia paniculata with 6.020 percent,

Table No. 25

Total volume and volume pe:_hectare in m
for RKHATR crop compositlion

3

Species Name

s1. | | Total | Volume/ha.IPercentageI
No. | | volume | in m3. | |

: Bl — 3
1 [ Acacia catechu | 35,581 | 2.398 | 75.717 |
2 a | Dalbergia paniculata | 2,829 | 0.191 | 6.020 |
'z, l Hardwickia binata ] 1,993 | 0.134 | 4,241 |
4, | Anogeissus latifolia | 409 | 0,028 | 0.871 l
5. | Rest of the species B 6,180 | 0.416 | 13.151 |

TOTAL 46., 992 3167 l100.00

1

Out of the total volume of 3.167 mB/ha., Acacia
catechu contributed =zbout 2,398 m3/ha. On comparing the
position of various species in Table No.21 where, as far as

the total number of stems and stems/ha. is concerned Acacia
catechu stood first and so also in terms of total volume and

volume/ha. whereas although Hardwickia binata had more number
of steme and stemsg/ha. but in volume it stands third after
Dalbergia paniculata. The reason could be that although the
nunber of stems is more in case of Hardwickia binata, aldl of

them under the diameter class of 10-15 cm. whereas Dalbergiza

paniculata is distributed in diameter classes of 10-15 cm.
and 20-25 cm. i.e. sglizhtly higher diameter clacs
(Appendix - 17 ).
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Crop composition SALAT

Table No,.26 gives the total volume and volume/ha.
for Salai stratum (Area 79.13 km )« The total volume is about
126,867 mw° out of which 58,052 (45.7 percent) consists of
Boswellia serrata followed by Albizzia amara with 14,788

(1

1.65 percent).

Table No, 26

Total volume and volume ha. for crop

composition o ATAT

ISl. I Species Name { Total | Volume/ha._]Percentagel
| Ne. | i volume | in m3. ] |
| i r in m3, | _ | |

1. Boswellia serrata 58,052 7337 45,758
I l - |, 7> I - | I
|2+ Albizzia amara |'14,788 | 1.869 | 11.656
|3. IChloroxylon swietnia | 6,735 l 0.851 l 5.309 |

L, Pterocarpus marsupium, 3,928 0.496 3.096
| | | | | |
"-1. ¢ & &« 0« & 0 9 2 & 8 ¢ & o & & » » @ '
2% | | | |
I - I-o.o-an_oaco ooooo.o--’ I I |
e — : | e
I Total |126,867 | 16.033 ' 100,000 I
(* Details of other speciesg is givén in Appendix - 19 & 20)

Both in terms of total volume and volume/ha. and
total number of stems and stems/ha., Boswellia qerrata stands

first followed by Albizzia amara and Chloroxylon swietenis.

Although the later two hﬁc the same number of stems and
stem/ha., there is a dlfference in the total volume and
volume/ha, out put., The reason is that the distribufion
of number of stems of Alblzzia amara in the diameter class
20~25 cm. ig more whereas in Chloroxylon swietenia the
distribution is confined to diameter classes of 10-15 cm.

of

and 15-20 cm.

volume of 309,615 m”

(Appendix-13).

Crop composition DECIDUQOUS

Table No.27 shows the total volume and volume
per ha. in the stratum

table that Hardwickia binata stands first with a total

Deciduous, It . is seen from the

and volume/ha. of 1,932 m> and

constitute about 419 percent.
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Table No. 27

Total volume & volume/ha, in DECIDUOUS
cCrop composition’

Total Volume/ha., Percentager

| .l Name of the qpec.uesl |

B o.I | volume | in m3, |
| — j—inms. | | |
|1. , Hardwickia blnata | 309616 [ 1.932 I 19.067 |
'2. | Albizzla amarag | 145745 | 0.897 | 8.852 |
13. | Boswellia serrata ' 80110 | 0.500 | 4,933 |
IA. | Anogeissus latlfollal 72264 | O.451 | 4,450 ]
IZ'F‘ I ¢esnsess e ....'..-..I l I I
I (3 R T S I I I !

. | | I

: Total |16 23, 869| 10.134 i 100,000 i

(¥*Details of other species is glven in the Appendix-21 & 22)

This is followed by Albizzig amara which comprises
half of Hardwickia bineta at 8.852 percent. Comparing the
nurber of stems and stems/ha. Hardwickia binata stands first
in this stratum in number of stems/ha. and total stems and it
has well distributed representation in all diameter classes
upto 50-60 cm. Terminalia crenulata which stood. second as .far
as total number of stems and stems/ha. is concerned is low
down' in the 1ist of volume out put mainly becauee the repre-
sentatlonsls in the category of less than 20-25 cm, diameter
claﬂs efid out of this major portion is in diameter class 10-15
cm. Albizzig amara which was in the fourth pO”ltiOH as far as
total number -of stems and stems/ha. was.concerned stands~second
in the volume.out put as.the distribution is well spread out
in the diameter classes from 10-15 cm. to 40-50 cm. with more
volume out put obviously coming from diameter class of 40«50
cm. (Appendix-21),

Crop composition MISCELLANEOUS

Table No. 28 shows that the total volume and
volume/ha., in stratum Miscellaneous. It is seen from the .
table that Eucalyptus h _ybnid is the major species comprising
thies crop qompositign{
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Table No, 28

Total wvolume and volume/ha. in crop
composition MISCELLANECUS

Volume/ha.

Iﬁl.iName of the species ! Tofal : ; Percentage:
O, dlume in m3,

= - s i |
I 1. I Eucalyptus h_YbI'id I 85,220 I 0. 888 I 34.94 I
|2. | Hardwickia binata ! 68, 437 i 0.714 | 28,06 |
IE. I Tamarindus indica I 23,961 | 0.250 I 9.82 |
14. [ Buchnania latifolia | Q77 | ©.070 ! 0.401 |
|5. [ $ T 66800 GAavesense I | l l
16‘ R LA l [ |
l | ! { ! |
| Total |243,882 ' ,

2.538 | 100,00

(*Details'of other species is given in the- Appendix 23 & 24)

Eucalyptus hybrid comprises about 34.94 percent
of the total volume in this stratum followed by Hardwickia
binata with 68,437 m> with 28 percent of the total. Similar
frend is observed in the number of steme and stems/ha. with
Eucalyptus standing first and followed by Hardwickiz binata.
Although the total volume of Eucalyptus is highest in this
stratum, with 67,187 rn3 of volume distributed in the diameter.
class of 10-15 cm.., the total volume out put tends to be low,
whereas Hardwickia binata has a well represented distribution
in diameter classes upto 60-70 cm. with a total volume of
22,409 m3 in diameter class of 60-70 cm. (Appendix - 23 ).

Bamboo

Bamboo dengity in the forest area ics chown
in the following table :-
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Table No. 29

Bamboo denegity in the surveyed area

él.l Occurfence of bamboo ] Sample ! Denesity IPercentageT
No. | | plots. | in km2, |
1. 1 pure bamboo I - b - |
2. | Very dense | - } - | - !
3 | Dense l 3 [ 29.67 1 0.59 I
h%_1 Moderately Dense I 1 | 2.89 | 0.20 |
5e | Scattered l L l 39.57 | 0.78 [
S | Spar se | 10 l 98.91 | 1695 |
7 e | Bamboo present but | 17 i 168.15 | 3.33 |
| completely hacked. I ] | I
8. .| No bamboo | @ | w164.22 | 82,39 |
9. | Regeneration crop I A7S ] 9.89 | 0.20 |
10. | Not recorded . 534,13 | 10.56
i IS el W
Total 511 ] 5054L.,43 | 100.00 !

It may be seen from the table that no pure bamboo

the percentage varies from 0.59 to 3.33.

patchés exist in the sampled locality and 82 percent of the
area has no bamhdo.
Bamboo to

In the category of dense occurrence of
Bamboo present but clumps completely hacked category
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Conclusions

Within the frame work and the limitations existing in
the study due to low intensity of sampling, come broad conélu=
cions and broad area of work have been suggested as follows :-—

The overall picture of the crop varies from poor,
stunted, branchy and low quality to medium in places where
the locality factors such as climatic, edaphfb and biotic
factors are slightly favourable.

The existing cfop appears to be a young crop with much
of it being of pole size (about 53 percent) and regeneration
crop is about 30 percent. Very negligible or small quantity is
under big timber and mixed class. By this it is obvious that
at a particular stage of the crop when managed for a specific

_purpose this might pot have been followed up with adequate
regeneration and thus apparently some time gap might have
occurred by the time the regeneration crop is establishing.
The reasons for this could be pressure on fuel wood, grazing
which resulted in inadequate regeneration,

«The other reason in major part of the area is the
edaphic factors (more particularly is Bellary area) the soil
appears to be’ shallow (about 51.67 percent) and good portion
‘of 1t is slightly compact with 94.77 percent subjected to
mid erosion. Soil also has low organic matter in Bellary area
as a result - a poor crop of pole exists, Edaphic factors
plays a major role in deciding the site quality of the area
and in turn the crop growth, crop height is a direct indicator
of site quality and it may be seen here that major portion of
the crop is within the height class of 0-5 M (about 74 percent)
and about 26 percent in 5-10 M height class.

Inadequate and absence of regeneration in about 98
percent of the area indicates that there has been biotic
interference in terms of grazing to an extent of heavy
grazing in 31 percent of the area. Origin of the stand of
the crop is from Natural forests of seed‘ortgin indicating
that most of the regeneration is natural and this could be
posgible only if there is sufficient mature crop to function
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ag 'Mother trees!, Thus the posesibls reason for inadequate
regeneration could be biotic interference coupled with lack
of well distributed, sufficient number ‘of fMother trees'.
One another reason in-thesge areas is the vagaries of monsoon
which results in unfavourable climatic pattern for the
regeneration. mrocess,

The growth pattern of the crop is reflected in the
total volume standing and the volume per hectare. It is
geen that although some species have more number of total
stems and stem per hectare, the total volume and volume
per hectare is still less and the reason could be that the
majority of this crop is represented in\lowéf diameter class
of 10-15 cm., thus forming a predominantly crop of pole size
rather than-well distributed in different diameter classes.
Due to low representation in higher dia class of timber
size 2nd mixed size class the volume tends to be low,
Apparently it ie sgeen that where-~ever there is more number
of =stem distribution_ in diameter classes of 20-25 cm. and
above this is directly reflected in terms of total volume’
and volume per hectare.

These patterns. does give an indication that whemever
the crop is-of young age it might be in need of rest and
protection and good stocking can be ontained when the crop
ig supplemented with artificial planting. Measures are to
be taken to ensure that matural regeneration status is
Improved.
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APPENDIX = 25

Stand table showing total number of stems in the tree forest

No. of.sample:plots = 282

Sl. Code
No,

1o 006

2 038

3 063

4 111

5 116

& 169

7 229
8 234

2 282

10 345

11 567

12 671

13 681

14 736

Acacia catechu
Albizzia amara
Anogeissus latifolia
Boswellia 'serrata
Buchanania latifolia
Chloroxylon swietenia
Dalbergia paniculata
DiospyYros melonoxylon
Fucalyptus hybrid
Hardwickia binata
Pterocarpuf2 marsupium
Tamarindus indica
Terminalia crenulata
Rest of species

Area = 2789,33 km2.

Total number
of stems

10,35,787
8,427,345
736,726

11453,943
2,711,449
6,35,866
6,514,377

.70,358

16,93,641

18,90,158
5,116,423

2,82,101
6,69,928
50,22 ,906

Total of all species

1,56,641,006

------'—----q-l--——--—--ﬂ-d--------“

Average number of stem

per ha,

56, 147489
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Stock table showing wvolume in tree
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APPENDIX ~ 26

foreat area

No., of sample plots =282

O

Acacia catechu
AlbizZia amara
Anogeissus latifolia
Boswellia serrata
Buchanania latifolia
Chloroxylon swietenia
Delbergia patiiculata
Diogpyros melanoxylon
BEucalyptusgs hybrid
Hardwickia binata
Pterocarpus8 marsupium
Tamarindus indica
Terminalia crenulata
Rest of species

Avea = 2789-33 Km2 «

U

61,851
158,533
74,118
1,38,162
18,705
35,245
70,273
1,935
117,624
3,80, 046
57,739
67,211

. 38,046
8,21,822

S
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F.8.1., £S.A.7 Banoalorg.. Field fopim &o. 1

PLOTARBEBRGOGALH FORDM

1. #lat aporoach form muct be filled in while the journey is in
[3COQLESS.

2. While recordiing data it is essential to record month and ysac
»iBRE also

3., If a plot is visited on more than one day, a separate fapm of
gach visit shall be filled up.

«» 2tate and code.

2. Zivision and code.

3. District-anc cade -

4. Map sheet and .cade.

5. Lrid code

6. Crew Lsader {Name)

7. Name aof camp

8. Timelhrs} at uwhich left- the camn.

5, Jistanecs coverad by vehicle (Kmu

10. Tima. taken_in- journey by vehicle Hours Minutes

“T1% Name of the nlace up to Wwhich journey was
performed. by vehicle xdESCIle in briefl)-

12, Conspicucus features observed- during
the journey by uehlcle,(descrlbe in brlef)

[ima at which started on foot

“irection  and distance covered on .
faoolt up to the reference voint (kmiJ

15. Clonspicuous features observed during
the journey on foot \describe in brief)

16. Time \Hrs) at which arriuved at the refercnce point,

Dgscrintion of the reference point {(Describe in details.

it . Lompass bearing from refsrence point
to the plot approsached for commencing

survey \plesase give the plot No. also)
if any.

Sistance of the alot from frefcerence point {mts)

» Date and Time at which arrived at the plot Flot 1 Plot ¥

73

« Time {(hrs) of leaving the nlot

iime (hrs) gt which returned to the camp

Name ‘and designati

' Ll

Contents



23,
24,
25.
26.
27,
Za.
£9.
30.
31.

32..

Date

Compassing done by
Distance measured by
Flot laid out by

Iree cnumeration done by

Height measurements taken by

B.T. and other measurements takaen by

Batbboo enumeration dene by

Bamboo weight taken by

Remarks.

Diagrams etic.

Refarence in the field uritten by

Signature of crew leadpew,

Contents



Field Form-2

Plot Description Form
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Field Form No. 4

SAMPLE TREE FORM
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SPECIES

‘17-18 19-21 | 22 I23-25 26-28 ’29—30 31-32 |33 3435

Signature of the Crew Leadermrooo

44]

A

Name of the Crew Leadar.... ..
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