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PREFACE

The inventory of forests of Chickamagalur and Hassan
districts was taken up during the year |9%4-85, A wood consumpticn
survey was subsequently conducted for the twso districts during 1985-37.

The report is the presentaticn of the results of the inventory
work. Cetails regarding the inventcrjed area, the methodology
adopted, results and the findings are brought out.

The salient findings c¢f the survey are that, ahout 21% cf the
land area is under forests and 13% of the actual forest area is made
up of plantations, The 1total number of stems in the tree forest
area of the inventoried area is 3,56,08,611 with an average of 218 stems
per hectare. At an average of 79 i per hectare the total volumetric
growing stock comes to about 2,02;73,212 M3 in the inventoried area,
The surveyed area has a total stocck of 7522,925 tonnes of Ereen
bambaoc spread over an area of 1,16,43% ha. The average green bambco
stock per hectare works out to be 6.209 tonnes.  Abcut 28% of the
green bamboo stock consists of dry and damaged culms Clearly indicating
the need for better management practices.

The inventory work was initiated by Shri Erappa, the
then Joijnt Director, and completed by Shri €.S. Vedant, Depyty
Director with the assistance of ‘the staff of Southern Zone, The
work of thé staff of Southern Zone is commendable. The Cooperation
and help extended by the Karnataka Forest Department 4t varicus
stages is thankfully acknowledged.

1t is hoped that the report will be put to yse by the foresters
in micro level Planning. Comments on the report weuld be most welcome.

J.B. Lal, I.F.s.,

, Director,
Forest Survey of India.
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(i)

Summary

This report deals with the inventory ‘of forest resources
of Chickamagalur and Hassan Districts carried out by the Forest
Survey of India, Southern Zone, Bangalore in the year 1984-85.
The report is organised into two parts. The first part deals with
the details of the area inventoried, the methodology of data collection
and processing, and the results. The second part consists of appendices

felevant to the report. The finding of the survey are summarised

below:-

(1} The net area under forest in the tweo districts is 2,915.93 km2°

(2) Approximately 33,836 ha comprising about 13.28% of the
actual tree covered forest area (2,547 km2 } is made
up of plantations.

(3) The forests in the districts predominantly have timbers
of mixed size classes.

(4) More than 75% of the tree forests are devoid of established
regeneration of the important tree species.

(5) The total number of stems in the tree forest area of
the inventoried area is 5,56,08.611 with an average
of 218 stems per hectare. This estimate has a standard
ervor of + 4,0% at 95% probability.

(6) The total volumetric growing stock in the tree forests
of the inventoried area is.2,02,23,212 cu.m. with an
average of 79 cu.m. per hectare. This "estimate has
a standard error of + 5.5% at 95% probability.

(7) The total green bamboo stock In the survey area is 7,22,925
tonnes. The total extent of forest area containing bamboos
is 1,16,435 hectare. Thus the average green bambeo
stock works out to §.209 tonnes per hectare.

(®) The bamboo forests in the district have a potential of
producing 33,3888 tonnes every year.

(9) A large portion of the green bamboo stock (about 28%)

consists of dry and damaged culms. Underlining the

need for more intensive management of bamboo growing
stock.

owe




C HAPTER~]

INTRODUCTION AND BACKG ROUND lNFORMATION

1.1 An inventory is a listing® of goods and materials held
in stock. A {forest inventory in particular is an atterirpt"”to describe
the quantity and quality of forest. trees and many of the characteristics
of land area upon which the trees are growing. The inventory
may be for a single use, such as to estimate the tree volume in
a sale area; or it may be multipurpose, to obtain estimates of
quantity, quality, change, productivity and condition. Few inventories
use lO(O‘X? enumerat ion,'most rely on sampling a part of the popuiation.
Forest inventories may be for regional or national level assessments,
for management level data needs or. for stand and compartment
analysis etc.

Regional and National Assessments are used to determine
area, condition and volume f'or‘ specific pur;:{osel:sl such as developing
resource management policies and programmés. Such surveys usually
consist of widely spaced systematically or randomly located fixed
size -or variable size plots. The plots may be permanently located

to monitor trend and change {continuous forest inventory).

N'anagement based mventorles may also use syste matically
Jocated plots, ‘but are usually confined .to one category of use or
for other limited extents. Such 1nventor1es provide a contmuous

flow of information for yield planmr‘g and other purposes.

1t is therefore '\.;e-ry irmportant to define clearly the
various objectives of.+an inventory. - The relative importance of
each objective must be considered iiri ° order™ to evolve the most
efficient - design which is easy to.rimplemént in the field. Usual
criticism that is directed 2t people or organisations responsible
for designing and executing inventory operations is that they undertake
such work without a clear idea of the objectives to be met and
thus providé forest officers, economists, industrialists etc., with
inadequate or even useless information. There may be at the same
time and in the same area a need for different kinds of inventory
such as an inventory at country-wide level (Naticnal Forest Inventory),

or inventories of large tracts of forests, cr inventories for preparaticn

*
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of working plans for restricted tracts of forests. But it cannot
bei__expected that information obtained from a national forest inventory
wil‘l be” adequate to prepare a detailed working plan. It is therefore
necessary to understand that a single type of forest inventory will
not provide information that may be needed at different leveis.
Generally for lack of resources,’ priority is given to that type

of inventory which will solve the more urgent proble ms.

In tropical {forest inventories the following data which
may not be directly relevant to the inventoery are still collected

because they are known to be useful:-

(i) Logging parameters such as slope;, scil bearing
éapacity, terrain obstacles, undergrowth, occurrence
of streams and swampy areas etc.

(ii) Complete enumeration of trees by species and dia meter
classes above a given minimum diameter (usually 10 c¢m)
in a sub-sample of the, sampling plots, if only

certain commercial species are inventoried in the
main sample‘.
(iii) Enumeration of seedlings, saplings and poles of
the most important species in- a sub-sample of
the sample plot, for further regeneration and manage-

ment studies.

.A complete forest inventory would, besides 1ncluding‘
a description of the forested areas and the legal ownership, also
includes estimates of growth and drain. Drain is defined as the
losses due to pest, disease, fire and extractions that are organised
undér the management prescriptions or even the unorganised and
unauthorised re movals. In any specific inventory there may be
emphasis.on, or eli mination of, ohe or more of these items depending
upon !the objectives. But for a complete evaluation of a forest
area and especially with a view to managing it on a sustained
yield basis all these elements,are important. The inventory undertaken
by the Forest Survey of India (FSI} fall under the category of national

forest’ inventcries. The objectives of the FSI inventory are enumerated

below:~



(a) to monitor periodically on a :10 year cycle the changing
pattern of forest resources and to call attention of the
planne‘rs to the criticél aspects of the forest resources;
and |

{(b) to generate~basic resources data for the development

pianning needs of the State/National level planners.

Thus the inventory of the forests of Chickamagalur and
Hassan districts undertaken by the Forest Survey of India, Southern
Zone, DBangalore attenpts to obtain general estimates of all the
elements of a forest _inventory.’ The field work was undertaken

during the year 1984-85 and completed in June 1985.

i.2 General Features of the Survey Area

1.2.1 Location of the Survey Area and its Sub-divisions

i The survey area lies between 75° 5' and 76° 38" E. longi-
tudes and "12° 30 and 13° 33' N. latitudes. The survey area con-
snsts of the districts of Chickamagalur and Hassan. There are three
forest divisions in the survey area, viz.,, Chickamagalur, Xoppa
and Hassan. A few talukas of Chi'é:ikamagaiur_district are under
the control of Bhadravati [¥ivision.

1.2.2, . Physical Features.

The topography of - the western - portion of- the survey
area is "hilly éomprising of 'a belt of hilly..country about 60 to
70 kms wide. This region is called the "-Western-' Ghats” or '‘Malnad."
The hil]’ ?-énges run roughly in t‘he:,‘north-south direction and are
nearly parallel to one. ahotfier. ' Baba Budan Giri is the highest
mountain of the Western Ghat h1115 reaching a belght of 1,923
metres above. Ki51. The eastern part of the survey area comprises
of an !open undulating country known as "Maidan" or "Ballshlme "
The average altitude is about 600 metres above the MSL.

1.2.3 "Forésts '

This.- area consists of . mixed forests coming under the
*broad . classification of South indian Tropical Forests. According

R Champion and Seth, the {forest. area is broadly classified into:

“
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(i} Southern Troplcal Wet Evergreen Forests |A/Cu

{ii} Southern Troplcal Semievergreen Forests 2A/C?2
(iii)  South Indian Tropical Moist Deciduous Forests 3B/C?2
(iv) Southern Tropical Dry Deciduous Forests 5A]C2_

The tropical wet evergreen forests which are charactensed
by luxuriant vegetation in severa] tiers with tall and lofty trees
form the top storey, with different evergreen trees in the intermediate
tiers. Trees often reach a height of 45 metres. Luxxuriant growth
of climber is another important, feature, This type of forest is
spread over Koppa, Sringeri, Kalsa, Sakhleshpur areas. The. 1mportant
species are Dipterocarpus indicus, Poeciloneuron indicum, Dysoxxylum-

malabaricum, Mesua ferrea, Palaguium ellipticum, Machilus macrantha,
Hopea parviflora with reeds along the river banks. . !

The semi-everg‘reen type is chéracterised by tall trees
and huge buttressed steme. The canopy here is lesser dense than
evergreen and evergreen undergrowth is copious, The moist deciduous
type consists of trees which are deciduous during dry .season i.e.
during the months of March-April, Trees on an .average reach
a height of 20-25 M. Chikagrahara, Mudigere, Muthodi, Hebbe,
Narasimha Rajapuram, Lakvalli areas comprises of the forest type
mentioned above. The major species are Adina cordifolia, Albizzia

species, Dalbergia latifolia, Lagerstroemia lanceoleta, Mitragyna

parviflora, Xylia xylocarpa, Pterocarpus marsupium ‘and Dillenia

pentagyna.

The dry deciduous forests spread over Chickamagalur,
Tarikére, Hassan and Arsikere consisting of mainly species [ike
Anogeissus’ latifolia, Lagerstroe mia lanceolata, Pterocarpus marsupium,

Terminalia Ppaniculata, Santalum album and Xylia xylocarpa.

This area is characterised by trees growing to a. helght
of 10-15 mewes which are deciduous during dry season ruhning
for several months. JAD undergrowth of shrubs .is usually common.

In, moist and dry deciducus areas Dendrocalamus strictus and Bambusa

1 "‘

arundinacea are found.
g unacea
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1.2.4 Cli maté and Rainfall*

The climate and rainfall of the district is typical of
the Western Ghat region with an Ef{;erage rainfall of 1500 mm.
June, July, August and September are the wettest part of the year.
The mean maximum dnd mmtmum temperature in an average' year
is 29.15% and 15. 9° C respectwely, The termperature variation
between the hottest and the coldest season is not very mariked.
Little change is observed in the relative humidity of the coldest,
hottest or wettest months as can be seen from the following reading

recorded in an’ .average year:-

(Year 1977 - In percentage)

January April July

Chickamagalur  08.30 hrs. . 694 66.3 87.1
17.30 hrs, 34,9 55.1 81.5

Hassan . 08230 hrs, 70,4 " 89,9 91.6
- 17.30 hrs,” 38,7 . 69.3 82.2

1.2.5 Area and Population

0"

The total extent of the Survey area is 14,015 km? with a
population density of 162 inhabitants per sq.km. as against the
2 (1981 census).  83.87%
of the inhabitants of the survey area live in rural areas.,

national population density of 216 km

According to the 1977 cattle ceénsus the livestock population
of the survey area is 17,296,399 {(excluding poultry birds) forming'
a density of 128 animals per km2 against the national average
of 108 animals per kmz.

1.2.6 Land Use Pattern

The following table shows the land use pattern in the
survey area {Year 1977-78).



o e e v s L A R et

Table
{Area in kmz,)
It : v 4 -
Y Chicka- ! % of
No. Land Use . magalur ‘Hassan T’otal | total
' ! iand area
1 .2 .3 4 5 6
1. Area (according to 7,118,065 6,780.59 [13,898.64 ; 100.00
I village papers) _
2. | Forest Area 1,781.25 479.83 | "2,261.087 16.27
Land not available i ' r
i for cultivation - i
' i
3. Land put to non- 354.18 536.83 8%91.01 €.41
agricultural uses
&. | Barren ;and unculti- 324.07 265.74 590.81 £.25
vable land ] i
P 678.25 803.57 | .1,481.82| 10.66 |
. }
Other cultivated land ‘
~excluding fallow land s
z- Permanent pasture 1874.89 726.15 j. 2,101.041 ., 15,2
and other graZing ; Coak ;
lands. 1
6. | Land under miscel- 268,28 63.44| 331,72 2.39
laneous tree crops g
"and. groves not inclu-
ded in net-area sown. |
7. | Cultivable waste 254.63 328,61 | se3.zu | - 4.20 |
1,897.20 1,118.20 | 3,0i6.00 21.65 |
8. { Fallow lands 463,25 942,91 1,413.16| 10.16
9. | Met area sown 2,297.50 3,429.08 I 5,726.58| 41.20
| Grand Total 13,898.64 | 100.00 !

i
i .
3

(Source : Statistical Abstract of Karnataka 1978-79)
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1.2.7 Other Socio -economic Indicators

) . Coffee and Cardamom are the major- agricultural produce
of the two dirstr'icts'wco-mpri‘_sing‘ the survey area. The other food crops
produqe& in the two districts are paddy, ragi and jawar. “The two
districts together accounted for 6.19% of the total rice, 7.73% of ragi
and 1.9% of maize production of the State in 1976—27: ] Th(—; per capita
land available for . cultivation is 0.50 ha. Majority‘ Qj land holdings,
fall under { to 2 ha category. o

L}

The chief mineral deposits discovered in Chickamagalur -
district are iron ore, asbestos, copper, kaolin and gofd. The occurrence |
- of iron ore in large quantities in the Bababudan Giri and 'the':Kudremukh-
Aroli~Gangamala ranges has been known for a long time. The following

table shows the estimated stock of iron ore:

Tabie
S.NoJ Name of iron ore mines % of .iron Estimated Stock
content {in million tonnes)
l. jKemmannugundi ’ 55-60 15
2. {Bababudan range 60 3000 »
3. 1Kudremukh range 3% 610

Apart from iron ore 45,000 tonnes of asbestos, about a million
tonnes of .copper and 34,500 tornes of kaolin are also estimated to
be available,

Deposits of gold are known to be located near Jalagargundi,
Siddarahallj, Tambadihalli, Nandi (Hosahalli),‘ Devarakal, Ajjampura
and Bukkambudi. Though there are traces, of extensive gold w,ork‘ings
at these sites, gold mining tas not been attempted so far in recent
decades. Some useful minerals like mica, bauxite, chromite, graphite,
stealite, soap stone, etc., are also found in small quantities,

In Hassan district the chie* mineral deposits are of Asbestos,
Chromite, Magnesite, Guartz, etc.
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According to 1981 census, 43.5% of the population in Chickama-
galur district and 37.3% in Hassan district was literate. The dennial

growth rate of population (1971-81) was 22.3% in Chickamagalur district
and 22.6% in Hassan district.

Chickamagalur and Hassan districts do not enjoy any special
reputation for any particular industry.  In fact, it ranks amongst the
least industrially developed districts of the State. Mining is the. only
Important industry,

The survey area has a fairly .good net work of roads and
other modern communication facilities. Coffee, Tea, Paddy, Cardamom

and Arecanut are the chief exports of the survey area.
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CHAPTER-2

BESIGN AND METHODOLOGY OF THE SURVEY

2:1 The development of aerial survey technique during the present
century has revolutionised the methods of examining forests. It is
now possible to map remote forest tracts, to secure accurate information
regarding the area and to ';5rrive at preliminary estimates of their
composition and nature directly from aerieil photographs. hMost forest
inventories aim at providing satisfactory estimates of total values
of the parameters of the forests {mainly volumes of wood) over the
whole inventoried area or over parts qf it. These total values are
obtained through estimation of the qcorresponding area and the mean
value per unit area of these paraineters. Both mean areas and mean
values of the parameters per area unit may'.be estimated through aerial
photographs {and maps) and/or field measurements and observations,
these estimates being made by complete enumeration or by sampling.
The use of aerial photographs for estimation of the mean values of
the parameters per unit area is limited by its application to fairly
uniform temperate forests and plantations and are for the time being
of little relevahée for tropical forests. Drifficulty oi species identifica-
tion from aerial photographs in the wopics, want of data on the correla-
tion between crown characteristics and bole dimensions and the impossibi-
lity of defect estimation from aerial photographs serjously limits
the applicability of photogrammetric measure ments  in ‘inven_tories
of "tropical .forests, Therefore aerial photographs are wused mainly
for estimation of area althcugh it is not necessary that all area informa-
tion should come onily from aerial photographs. It is sometimes provided
entirely by field measure ments and’obsei:vat'ions. This inventory has
relied on the 1:50,000 scale: topographic maps prepared by the Survey
of India in which the extent of forest areas are depicted in green colour,
Henceforth by "toposheet" we mean the 1:50,000 scale topographic
map sheets of the Survey of india.

2.2 'Forest Area' defined

The following categories of lands are’ treated as 'Forest
Areas' for the purposes of the inventory:- .
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(i) All'‘areds shown by a green colour wash on the toposheets.
{ii) All . areas shown on the toposheets* in"-which- words such as
thu:k jungle thick forest, .dense jungle, open forest, bamboos

1, f]

etc., are printed,

Unless - explicitly stated otherwise, the term ‘forest area’
in this report shall henceforth mean areas: .of any or all the categories

mentioned: above,

L "
2.3 Sampling Gesign

Each toposheet falling in-. the sui'vey area was divided into
36 grids of EL minute x 2— minute of latitudes. and longnudes In each
of these grlds, two sample points Were marked. The 1nventory data
were collected from a square plot'of 0.1 hectare laid out at each of

thesé sample points on the ground. The: method of markmc the sample

Fa -

point on the'map is descrzbed in the following paragraphs.

Ohe $ide of the square plot (which is 31,62 m on the ground)
measures 0.6324° mm on the toposheet. The' length and width of each
gr:d is measured in milli -metres to the first déecimal place. The measured
'Iength is then subtracted by 0.6324 mm or say 0.6 mm. For example,
if the length and width of a grid on' the '‘map ~of 1:50,000 scale are
. 84,5 mm -and 93.0 mm respectwely, ‘then 0.6 mm is, subh‘acted from
* the measured length so that X' = 84 .5 < 0.6'= 83.9 mm,and.Y' = 93 0- 0.6

.. = 92.4 mm, Two random numbers of upto three digit are p1cked up from

the random number, tables If the “random numbers happen to ke 840
or 925 theén the next, number in the list is picked up. If the selected
randorn numbers are;. 23. and 853 these correspond to 2.3 mm and 85 8 mm,
Half of "the® side- i.e. 0.3 mm s added 1o each: of the above values,
so that the coordinates of the fl!'St sarnple plot in a grid on, ‘the map
will be’2.6 mm & 86.1 mm, Takmg SW corner of this grid as origin
and measurmg 2.6 mm and 2.1l mm along X & Y axis respectively
the centre of the first plot is marked.

The first sample point is then joined by a straight tline
to the grid centre’ and this line is extended further beyond the grid
centre. On the extended portion of :the line, the second point is marked
at a dlstance equal to the distance of first point from the grid centre.
This point is the centre of the second plot.
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All sample points falling in the ‘forest area' only are located
on the ground and quantitative data is collected from the sample plots,
Qualitative data such as forest type etc,, is collected by observing
a 2 hectare area surrounding thé plot centre. The coordinates of the
plot centres inventoried  during this survey and some of the important
1m‘.ormatlons collected therefrom are given in. Appendix I of this report.

2.4 Methédology

The field: data is collected by a crew cansisting .of. one- Junior
Technical Assistant {(Crew Lleader), A deﬁﬁty Ranger, two or three
Fieldmen and a camp khalasi; beésides unskill‘ed labourers hired locally
whenever needed. The crew leader is provided with a set of toposheets
on-which the sample points to be surveyed have already. been marked.
The sample points marked on the toposheets are also listed so as to
avoid any sample location being left unsurveyed A set of measuring
instruments such as the 5ilva compass, Haga/Blume Leiss hypso meter,
Callipers, measuring tapes and ranging rods etc., are provided,

The. Crew Leader decidesl convenient. camping lccations from
where three t& four sample locations can be. easily approached by foot.
After deciding the plot and the grid number to be surveyed.on-a particular
day from, a camping site, the Crew Leader reaches a prominent physical
feature (also called starting reference point) as near. to the sample
pomt Aas possible, located on. the map and easy to 1dent1iy on the ground.

Usually the following features are selected as reference points:-

F

T i) Bench marks;
u) Triangular pointss
i) Village trijunction points;
s.*1v)  Old bridges and culverts;

,ﬁ. Wi

v} Old temples, mosques and churches;
Vi) Crossing of rail track with roads, rivers, streams;
vii)  Juncticn of rivers or streams and roadss
viii) Pkléfninent bends in roads, Tivers, streams;
ix) ©Old ponds and wells;
.X) Springs;

1]

Xi}  Prominent topographical features in hilly reg10n such as
spurs, knolls etc., .

i

xii) Mile stones or kilometer stones; and

xiii) Boundary pillars (of interhaticnal, state, district and
forest boundaries,
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Having located a prominent physical feature (reference
point) on the ground and confirming it with reference to the map,
the distance and bearing ‘of the sample point from this physical feature
Is measured from the map.  The bearing is measured with the help
of a protractor or the silva compass. At this reference point the crew
leader reccrds details of the sample point from the reference feature,
the name of the camping spot, the time taken to reach the sample
point and completion of the work etc., in the 'Plot Approcach Form'.
Information recorded in this form is useful for time and cost studies
for the inventory and also helps to relocate the point at a future date.
From the reference point, the crew leader traverses the distance in )
the direction measured on the map so as to reach the: sample point.
A wodden peg is fixed at this location which is the centre of the sample
plot. After reaching the sample point, a square sample plot of 0.l.hectare
with diagonals measuring 44.72 metres in NE-SW, NW-SE directions
1s laid out on the ground by marking its four corners by thin poles.
Regeneration data is collected from a plot measuring ¢ m x & m laid
Gut about the plot centre, For a schematic sketch. of the sampling
design and lay out of thé sa mplé plot see Figure-| on page

1

After laying out the plot, the crew leader and other «crew
members collect the inventory data in the following field forms:-

(i) Plot Description Formg
(ii) Plot Enumeration Forms
(iii) Sample Tree Form; ’
(iv) Bamboo Enumeration Form (clu mp for ming);
(v) Bamboo Enumeration Form (non-clump- for ming); and
(vi) Bamboo Weight Form.

Specimens of the above field forms may be found in Appendix-I1

However, these field forms are briefly described below:-

“

(i) Plot Description Form (PDF)

Qualitative data such as land use, composition of the tree

crop and its density, erosion status of soils in the area, intensities
of fire and grazing, regeneration status etc., are recorded in this form.
The basis of assessment is occular by observing an area of about 2
ha around the plot centre. The surrounding area of 2 ha is not marked.
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(ii} Plot Enumeraticn Form {(PEF)

The trees and' bamboo clumps in the 0.1 ha plot are enumerated
and recorded with the name of the species and the diameter at breast
height,

(iii) Sample Tree Form (STF)

The data in this form is cbllected_ from the North quarter
~of the sample plot. MName of the tree species, its diameter at breast
height, double bark thickness (dbt), dominance status, length of the
clear bole and height of each tree enumerated in this quadrant are
recorded. The data from this form helps in developing local volume
equaticns for the species in the survey area. Under bark volume is
also derived from the 'local vclume equations with the help of bark

thickness data. The area of tHe sample tree plot is 0.025 ha.

{iv) &,(v) Barmboo Enumeration (clump and non-clump forming

Forms (BEF)

These forms are used whenever bambec clumps are -encountered

in the sample plots. Data such as the number of culms in each clump,

their size, maturity condition, length etc., are recorded.

(vi) Bamboc Weight Form

For. determining the ‘correlation between green and dry weight
of the utilizable length of bamboc culm sample pieces of mature culms
are cut and weighed at regular intervals-of time till a constant air
dry weight is obtained.

2.5 Intensity of the Survey

A total of 357 sample plots were marked on the forest areas
depicted cn the toposheets pertaining to Chickamagalur and Hassan
districts.  The total extent of the forest area depicted on the Survey
of india toposheets was estimated by using the dot grid templates.
The area represented by each sample point is worked cut in the following

manners:

-

Tctal forest area .o = §52.73 km*

Total number of sample points

marked on the forest area = 357

Area weight 3232:73 | §.952 km?

357 =
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At the time, K of marking the sample, point locations on the
ground, it was found that at 64 sample point locaticns where presence
of forest had been indicated by the maps, the lands were now under
non-forestry use. The net forest area thus_works out tG:

(357 - 64) x 9.952
= 293 x 9.952
- 2515.936 km?

At these 293 sample plots, which were found to be in forest areas
(forest areas in the subsequent portions of' this report will refer to
the net forest area, i.e. 2915.936 km%, square plots of 0.l
laid and measure ments made.

ha were

The intensity of this survey is worked out in the 1following
manner:-

Total extent of forest area sampled - 2915.936 km?

. = 291593 ha,

Total area of the sample plots .= 292 x Q.1 ha.
o - 29.3 ha

Intensity of the survey = fgg-?%g X 100

=- 0,01%
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CHAPTER-3

DATA PROCESSING

3.1 Preparation of Data for Manual Processing

The field data of this survey area recorded in the field
forms were processed manually in the zonal office, so as te enable
the field staff such as Junior Technical Assistants and Senior Technical
Assistants to understand the Ssteps involved in data processing.
The field staff were fully involved in the manual processing of
the field data under the guidance of the Deputy Director. A

Thej field inventory manual provides for classification
of forest areas of this zone as Miscellaneous and Teak forests only.
It was found on cursory examination of field data that the forests
of the survey area whether "of the evergreen, Ssemi-evergreen or
deciduous types were classified as Miscellaneous forests. It was
therefore felt that three new crop composition codes namely the
evergreen, semi-evergreen and deciduous forests should be included
in the manual and the field data reclassified in accordance with
the definition of these new forest types. The field forms were
checked and crop composition codes suitably changed. Other incon-
sistencies were detected and rectified before commencement of
manual processing.

3.2 Preparation of Stand Tables

Figure 3.2 is a flow chart indicating the entire process
of inventory and the data that can be obtained at each stage.



‘ Forest Area (Gross)
(Areas depicted in Green. Wash
on Survey of India Toposheets}

Sample plot marking on maps
and collection of inventory
data in the field.

Non Forest Forest

(Agriculture, (Actual! Forest Area)
Water bodies
and habitations)

.Only Area |
:gfzzrrr:jnon Tree Forest Scrub Forest Barren and
q (Net Tree i Pasture lands

Forest Area)

‘ !

All Growing Stock Only qualitative Soil "and ,
and other qualita- data and infor- land data
tive and quantita- mation on soils

tive data ‘desired

Fig.3.2
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Table 3.2 below indicates the distribution of the net

tree forest area by administrative, legal and ecological divisions.

Table 3.2

1

(A} Division Chickmagalur Koppa Bhadravati Hassan Total

No. of S.Ps 53 124 45 34 256
Reserved Protected Unclassed
(B) Legal Status forests forests forests Total
No. of S.Ps 164 2 30 256
Semi- Deci-

(C) Forest Type Evergreen Teak Misc, Total

evergreen  duous

No. of S.Ps 65 113 24 25 19 256

A stand table was next prepared for each of the |2 sub-
divisions indicated in Table 3.2 above. The manner=of preparation

of the stand table is explained below.

A blank table was prebared which indicated on the ektre me
left hand side all the species of trees recorded in the field forms
pertaining to the sample plots of that particular sub-division.
On the right hand space columns indicating diameter classes {of 10 cm
interval) were made. The number of stems of a species recorded
in the Plot Enumeration Form was tallied under the respective
diameter class column. In this way all the PEF data of al! the
sample plots. were transferred on to this master table. The number
of tallies under each diameter class was then totalled and divided
by the total number of sample plots in the sub-division. e thus
have a stand table ‘Indicating the distribution of number of stems
per sample plot in the sub-division by diameter classes. By multiply-
ing each.of these figures by 10 we get the distribution of number
of stems per hectare in the sub-division by diameter classes.
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3.3 Area Computation

The extent of the forested land shown on the toposheet
was estimated with the help of a dot grid in the zonal office.
The area of forestis under various categories ‘such as for.est type,
l'soil erosion status, Brazing inéidence, fire incidence, canopy density
classe;s €tc., was- estimated by multiplying the number of sample
plots occurring in that c¢lass by the area weight of each sample
point. However it may -be noted that in such of the classes. in
which a small number of sample points, are found the area esfi}nate
may not be very ;el_iab!e: Due caution may therefore be exercised

while using the area figures.

3.4 Volume Estimation

Collection of felled tree data by the FSI for dévelop_ing
general. volume equations ‘has been discontinued, The_ height-dia meter
data of sample trees of evergreen species recorded in- the STF
of the survey area were found to show similarities with the height-
diameter data of the ftrees in the invent—ory conducted during the
FAO period in Kerala. The volume equations. developed for the
€vergreen species in the FAO aided inventory were therefore adopted
for this survey also. Volume equations of .teak and 'rest of the
species’ developed for Mahaboobnagar (Andhra Pradesh) survey
have been used, The volume equations so developed’ area a function
of the BH diameter of the tree irrespective of the height of the
tree. ‘The volume equations. used for different groups of trees

are indicated below.
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Cordia lucida
Polyalthia fragrans
Artocarpus hirsuta

V = 0.076 - 1.319 D + 11.370 D?

Dysoxylum ‘malabaricum
Heligarna arnottiana
Hopea parviflora

Mesua ferrea

Viteria indica
Mangifera indica

V - 0.288 - 2.913 D + 13.869 D?

Hydnocarpus wightiana

Machilus macarantha

Stereospermum chelenoides/perscnatum
Cinnamomum wightianum/zeylanicum

V - 0.089 - 1.242 D + 9.732 D?

Anogeissus latifolia
Cassia fistula
Terminalia tomentosa
Vitex altissima
Xylia xylocarpa

V = 0.289 - 2.653 D + 11.77] D?

Grewia tiliaecfolia
Lagerstroemia lanceolata
Pterocarpus marsupium
Terminalia paniculata
Dillenia pentagyna _
ki

V = 0.070 - 1.295 D + 9,429 D?
Adina tordifolia .
Dalbergia latifolia
Macaranga peltata

. Bombax ceiba

V - 0.296 - 2.829 D + 12.207 D?

Schleichera oleosa/trijuga
Tetrameles nudiflora

V - 0.010 - 0.912 D  11.396 D?

Tectona grandis

V - 0.086 + 5.641 D°

Rest of species

V - 0.058 + 4.598 D2
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3.5 Tree Volume and Plot Volu me

The volume of a tree corresponding to the mid diameter

of the class interval was calculated by using the appropriate volume
equation. The number of trees shown under the corresponding ‘diameter
class in the stand table was then multiplied with the mid dia meter -
class volume to obtain the distribution of standing volume by diameter

class. The standing volume in each plot was similarly calculated.

3.6 Sampling FError

The estimates obtained from the inventory will, of
course, have errors associated with them. The user of the results
wants, to have some control over how large these errors are, or
at the very least have an error estimate computed after the inventory
ts completed. The control over the error is generally stated in
terms of a requirement involving two gquantities: confidence level
and allowable error, Suppose the sample is designed to estimate
a population value o (to be regarded as fixed but unknown) with
an estimate & (to be regarded as a random variable). The accuracy
requirement is then stated in the forms it is required that we ~

be h% confident that the interval (Q:_-};anlS—o& ’ & -+ % &) contains

the parameterge.  So h is the confidence level and K is the allowable
error. This means that if the same sample survey is performed
100 times, with a new sample taken each time, the expected number
of times the interval includes cc is at least h.

The sample was considered as a random sample although
only one plot is marked randomly and the positicn of the second
plot depends on that of the first one, Thus the samples were in
effect partly syste matic. But there are no reliable methods for
estimating the sampling errors involved in Systematic samples.
We may however consider the samples to be simple random sample
of unequal clusters since many of the grids have only one sample

plot. The foJ]owing formula was applied for deter mining the sa mpling
error, a
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Total No. of clusters (grids) in the sa mple;

Sum of the per hectdre volumes in the it grid

Number of plots in i grid.

n L]
;:— b )(i = Average Number of Plots per grid.
izt
= 5
: 1;] Lo Estimate -of average volume per hectare
= x. over all grids, '
i=1 i e B

7 i

. " . A ,
Estimate (.)f“v‘arlanceﬁ of R n (Yl - R ‘x1)2 J
A . _ |
v - N-on o X .
N x n X7 | - STV R | .
| | |
!
1 © n A !
. ST (Y, SR X.) .
A X2 T D : |
{Ignoring N I:J D the finite population correction factor).
: . i
n n ‘ n
- ;2— ¥ v.? 2R X Y, + RZ & x.7?
7 . ' 1 . #b "L i 1
n (n-1) X izl i=1 - i=1
L B ‘&‘
‘ t

!

Estimate of the Standard Error (SE) of R :

.
i

st - /v By ie

L3

>

SE . |
SE% = —2=— x 100 ::
- Lo R - ‘
Standard

Errors have been estimatec’ for the growing stock

. in each forest type and over the entire area irrespective of the

“Strata.

. e . -
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3.7 Bamboo
3.7.1 Area:- The occurrence of bamboo was examined in an

area- of about 2 iﬁa around the plot centre and its density and quality
recorded in the plot description form. The area under bamboo
was estimated from this information by applying the area weight
of each plot. Area under each quality of bamboo was also estimated
from the number of plots falling in each quality.

3.7.2 Clumps per hectare:- The bamboo clumps occurr ing

in each sample plot were enumerated by species and diameter
of the .c.lump. This information was utilised for estimating the
number of clumps per hectare by species and clump size class.
Dendrocaiamus strictus and Bambusa arundinacea were the only

two bamboo species in the area. Therefore separate estimates
were obtained for each. However, to estimate the number of cly mps
per hectare in each quality and clump size class, the plot description

form and the plot enumeration form data were merged together.

3.7.3 Culms per Clump:- Every eighth clump starting with

the first clump in a sample plot was selected and the number of
culms by age (current year, one to two years, and over two years )}
and soundness (.green sound, green damaged, dry sound, dry damaged
and decayed) was enumerated and recordéed. The culms were -further
classified by culm diameter class (2 c¢m to under 5 €m; 5 cm to
under 8 cm; 8 cm and above). This information was used for estimat-

ing the number of culms per clump in different classes.

3.7.4 Culms per Hectare:- The estimates of ‘the number of

clumps per hectare and the number of culms per clump provide
an estimate of the number of culms per hectare under different

classes of each species.

3.7.5 Total number of Cul ms:- The estimates of the number

of culms per hectare and the extent of area under the specific
quality classes are used to estimate the total number of bamboo
culms in the inventoried area.
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3.7.6 Bamboo _Stock:- Weight of the utilisable portion of

green culms of diameter 2.to under 5 cm; 5 to under & cmj; and
8 c¢cm and above, were recorded by felling bamboo culms from the
first clump in each plot. Average green weight of a culm was

thus obtained in different diameter classes of culms of each speciés.

The following factors were used to cogelate the green

weight to the dry weight of different categories of culms:

Dry Sound Culm

1/2 green sound culm

Dry damaged culm 1/4 green sound culm

Green damaged culm 1/2 green sound culm

H

Decayed culm = 0 -

Applying the above factors to the green weight of bpamboo culms
and the total number of culms, the total bamboo stock (green weight)

was estimated.

3.7.7 Dry Weight Equivalent of Bamboo Stock:- To estimate the

bamboo weight -at 10% moisture the following factors were used:

Species ___ Diameter i:lasses {cm)
2 to 5 5 to &8 2 and shove
1. Bambusa arundinacea S54.19% 54.29% 53.33%
(54) (36) {9)
2. Dendrocaiamus strictus 56.11% 56.95% Nil
=1 {29) (2)

(Figures in brackets are the number of samples)

Green tonnage was covered to dry tonnage by applying
the above driage factors. ‘




point locations was assessed ocularly in the field as well

referring to the topographic maps.
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CHAPTER-4

RESULTS OF THE INVENTORY

We discuss in this chapter the results of the inventory,

Topography of the Forest Area

The general topography of the terrain around the sample

as by

65.19% (1900.83 km2) of the

forest area is found to be on hilly terrain; 29.35% (855.87 kmz) on
gently rolling terrain; and only 5.46% (159.23 kmz) on flat terrain.

4.2

Land Use Pattern in Forest Area

The current

lands and their extent

status

and manner

of utilisation of forest
1s estimated on the basis of the number

of sample points falling on that use categery and the area weight

of sample points,

the land use pattern in the forest area.

Tabie 4.2

Table 4.2 gives an approximate indication of

No.|  Land Use sample | AT oo e
points
1. |Tree Forest 242 240838 67.79
2. {5crub Forest 19 18909 5.32
3. |Young Plantations 13 125338 3.64
4. {Government grassland 17 16918 4.75
5. |Barren land- | 995 0.28
6. | Unestabl ished | 995 0.28°
Regeneration
7. {Agricultural land 58 57722 16.25
3. | Water bodies 5 4976 1.40
9. IHabitatlon 1 995 0.28
Total 357 355286 100.0
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The net area that is actually under forestry use consists
of serial numbers 1 to 6 of Table 4.2. The total number of sample
points and the corresponding area are 293 and 2915.936 kn% respectively.
Out of this net forest area the areas under tree forest are ‘those
that fall under serial numbers 1, 3 and 6. The total number of
plots and the extent of this area, which will be called actual tree forest

area, are 256 and 2547.712 km? respectively. The data regarding the
terrain and soils are recorded for the net forest area whereas data
such as crop composition, top height, size class, intensity of regenera-

tion etc., are recorded for the plots falling in actual tree forest area.

4.3 State of Health of Forest Soi_ls

The state of health of forest soils can be gauged by
tactors such as depth, consistency, erosion and density of vegetal

cover on the soil.

4.3.1 Depth of Soils

The. soil depth data i5 collected by digging 15 cm deep pits in
the sample plots and estimating the probable depth of the soil
at further depths by observing fresh cuttings of earth in nearby
areas orf landslips etc. The following soil depth categories have

been récogniseds

Category Description
1. Very shallow S0il depth less than 15 cms.
2. Shallow Soil depth |5 cms and more but

less than 30 cms.

3. Medium S5oil depth 30 c¢ms and more but
less than 90 cms.

4. Deep Soil depth 90 cms and more.

Accordingly it is found that 40.62% of the forest lands
have deep soils; 35.84% of forest lands have medium soil and 22.18%
of the forest lands have shallow to very shallow soils.
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The following table gives the area figures under each

category of soil depth.

Table 4.3,1

N . : - “e B No- Of v b * ‘ ;:2
- Soil "depth sample , | 1. Area (kn} )| Percentage
R points
No soil i 9.952 0.34
Very shallow 9 ~ 8568 | 307
Shallow . 56 357.312 19.11
Medium 105 1044.960 35, 84
Deep I19 1134.288 40.62
Unrecorded 3 29.860 1.02
Total 233 2915.940 -100.00
4e43.2 Soil Consistency
The consistency of the soil in the surveyed areas

evaluated by observing the resistance offered by

and rupture.

fingers are classed as friable soils but those that
axes to dig through are classed as slightly compact
cemented depending upon

the dlff.l culty encountered

the soil to digging
"Soils, that crumble to even sllght pressure of the

require pick

The soils in the forest areas were thus found to fall under the
categories showin in Table 4.3.2.
Table #4.3,2
" : 4 No. of 2
Soil consistency sample Area (km*) Percentage
points
Friable 1 N 9.952 0.34
Slightly” compact 286 v 2846.272 97.62
Compact | '3 t'29.86 1.02
Cemented - s -
No $Soil - - -
Unrecorded 3 29.86 1.02,
Total 253 2915.94 100.00

compact or
in digging.
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4.3.3 Erosion Status

The severity of soil erosion due to wind or water is
judged by the presence of rills, gullies or ravine formaticns in
the sampled areas. Table 4.3.3 gives the extent of erosion encountered
in the survey area. Heavy erosion is possibly non-existent in the
surveyed area as can be seen from the table; but this should not

be taken as a final word on the absénce of heavy erosion.

Table #.3.3

No. of 2 N
Soil erosion Y sample Area (km*) Percentage
points
Mild erosion 285 2836.32 57.27
Moderate S 49.76 1.71
Heavy erosion - - -
Not known - - -
Unrecorded 3 29.85 1.02
Total j 293 2915.94 100.00
4.3.4  :Density of Vegetation Cover

Density - of the

vegetation covering the forest areas is

measured in terms of the canopy densify. Canopy density. is defined

as the percentage of ground area covered by the crowrs of trees.

The classification used is given belows
i

Dénse tree forest
including bamboo
;,brakes.

¢

/" Moderatei y dense

tree forest.

Open tree forest

Scrub forests and
other exposed lands.

density

Where tree canopy/is 70% or more.
Includes bamboo brakes which are
areas completely covered

with bamboos.

Where tree canopy qdensity is 30%
or moere but less than 70%.
Where tree canopy Jénsity is 5%
or more bg‘t less than 30%.

Where only .inferior or stunted
trees inhabit and less than 5%
of the ground is covered by
rees. Includes exposed and
completely barren lands.
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Table 4,3.4 gives an indication of the density of vegetation cover

ont the forest, soils.

Table 4:3.4

~ No. of 2 ‘

Canopy Density sample Area (km*) Percentage
points

Dense Tree Forest 59 587.17 20. 14
Moderately Dense 115 1114.43 39.25
Open Tree Forest 68 676.74 23.21
Scrub Forests and
other exposed lands 51 507.55 17.40
Total ‘ 293 2915.94 100.00
L.y Tree. Clad Forest Areas in the Forests

From &4.4.1 we see that the extent of forest areas that
are actually tree clad inclusive of areas under regeneration of
tree species is 2,54,771 ha and for ms about 87.4% of the net forest area.

The stand and siock tables, that is the estimates of the growing
stock, will be worked out for “this area (besides the area estimates
of the f{forests by stand origin, types, size classes, intensity of
regeneration and incidence of fire and grazing).

4.4l Crigin of Stand in the Tree Forests

The forest areas in the survey area were classified as
natural, man made or coppice forest depending on their origin,
The following table gives the distribution of the forest areas according
to the origin of stand.
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Table 4.4.1

MNo. of

Origin of §tand sample Area (kmz), Percentage
points

Natural forest of

~seed origin 222 2209.344 86.72

Natural forest of -

coppice origin - - -

Man made forest e 338.368 13.28

Total 256 2547.712 100.00

It can be seen -that the tota] extent of man' made forests, that

is plantatlons, is 338.368 km in the survey area.

BRY

Comp051t10n of the Tree Forest

4.4.2

S

-\

The type of the forest at the sampled location was assessed

on the basis of composition of species as indicated below:

Crop Composition

1. Teal::

2. Western Ghat
Evergreen

3. " We stern Ghat

Semi-evergreen
N

4. Deciduous

5. Miscellaneous

Description. ’

Where teak constitute more than 20%.

Where evergreen spec1es predomlnate

in the top

Where deciduous species constitute

canopy .

50% of the top canopy.

Where
in the top

deciduous

canopy.

species
The trees

upto

predominate
in the

forest are leafless during the dry season.

Forest which could not be classified in
any of the above classes.

The extent of forest areas under the various crop'composi—
tion categories is given in the table 4.4-2.
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Table 4.4.2

F

+« MNo. Of

Crop Composition 1 sample Area (_kmz) Percentage
N -plots .
Teak 25 248.800 ) .77
Western Ghat Evergreen €5 646.880 | 25.40
Western Ghat
Semi-evergreen 113 o L 1124.57¢6 a4.15
Déciduous 34 338.368 13.28
Miscellaneous 19 189,098 7242
—— — - - - : ‘
Total : 256 (25/47.722 M 106,00
- ¥ - e .
4.k.3 Timber Utility Classes

The trees occurring in the sample plots were categorised

by timber utility classes.

The different size classes adopted in

the inventory is given below.

Class

Regeneration
Pole crop
Small timber
Big timber

Mixed size class

Description
Crop below 10 cms diameter predominat-
ing.

Crop between 10-20 cms diameter
predominating.

Crc:p between 20 to under 30 cms
diameter predominating. .

Trees with diameter 30 cms and over
predominating.

Trees with no marked domination of
any size class.

The extent of forest areas under tree crops of different
size classes recognised above is given in table 4.4.3,
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Table 4.4.3

5

-

, No. of 2
Size class sample Area {km“)} | Percentage
: . points :
Regeneration’ 19 189.088 7.42
Pole crop 67 665.784 26.18
Smalil -timber 48 477.696 18.75
" Big timber 23 228.896 18.98
Mixed size class 99 985.248 38.67
Total 256 2547.722 1G0.00
L.h.h Intensity of Regeneration in the Tree Forest Area
The intensity of regeneration is the count of all established
saplings and seedlings of  'economically important tree species

of 2 to 10 cm dbh in a plot of &4 m x 4 m laid at the centre of

the sample plot. The various categories recognised are given below.

Status Regeneration

Profuse More than 16 seedlings

Adequate g to 16 seedlings

Inadequate Upto 8 seedlings

Absent No regeneration

The intensity of regenération found in the tree forests

is given in table 4.4.4.

Table 4.4.4%

: No. of
Intensity of ; 2
regeneration sample Area {(km7} | Percentage Rermarks
points
Profuse - - -
Adequate 3 29.856 1.17 | 2 regenera-
tion plots .
Inadequate 53 527.456 20.70 could not be
Absent 191 -1900.832 74.61 laid out be-
cause of
Damaged - - - difficult’
Unrecorded 2 89.568 3.52 terrain.
Total 256 Z2547.712 100.00
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It may be seen that 75% of the tree forest area has absolutely
no estabhshed regeneratmn of economically important species.
We can consider that bulk of the forests in the survey area are
“not regeneratmg naturally probabily due to the pressure of grazing
and other biotic causes. The management will, therefore, have-
1o rasart to costiy  methods of arnflczal -regeneration ior ensuring-
sustained yleld from- these forests. '

-

4.4.5 Fire Inc‘ide‘nce in_the Tree Forest

* ' ”

The incidence. of ~fire is evaluated ocularty by observing
the scars left by fires in the past seasons and the severity of its
effect on the vegetation. Where fires are an annual feature they
are .categorised under verx heavy class: The following table gives
the extent of tree forest areas in which. fires of different intensities

occurred.
Table 4.4.5

. .No. of 2

Fire incidence | sample Area (km®) | Percentage
points

Very heavy ) 6 59.712 2.34
Frequent .. 24 Z238.848 9.38
Occasional 80 796.160 31.25
No fire 146 1452,992 57.03
Total 256 2547.712 100,00

ra “

It can be seen that a major portion of the forest area (57.03%)
is free from fire. It is likely that these are -‘the evergreen and
semi-evergreen forests., which constitute about 6%.55% of the net
forest area (see table Y.4.2).

5.5 Growing Stock of Tirmber (Stand Tables)

The total number of stems in the tree forest area is
3,56, 08 611 with - an average of about 218 stems per ha. Table
4.541 shows - ‘the per hectare average for the entire area by species

" and dLameter classes. Tables 4.5.2 to 4.5.10. give the stand tables
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showing the number of stems per hectare in the tree forests of
Chickamagalur, Koppa, Bhadravati and Hassan Divisions; and in
Teak, Misceilaneous, Western Ghat Evergreen, Semi-evergreen

and Deciduous types.

- 8.6 Growing Stock of Timber (Stock Tables)

The total volumetric growing stock in the entire tree
forest ‘area of the survey area is 20,223,212 cu.m. with an average
of about 79 cu.m. per ha. Table #4.6.1 shows the average volume
per hectare in the tree fcrest area by species and diameter classes.
Tables 4.6.2 to 4.6.10 give the stock tables showing volume per
hectare in the tree forests of Chickamagalur, Koppa, Bhadravati
and Hassan Divisions; and in Teak, Miscellaneous, Western Ghat

Evergreen, Semi-evergreen and, Deciduous types.

k.7 Growing Stock of Bamboos

Dendrocalamus strictus and Bambusa arundinacea are

the only two species of bamboos found in the forest tracts of the
survey area. The total number of bamboo clumps and their respective
diameters occurring in each sample plot is recorded in the PEF.
In the BEF {clump forming) the number of culms in the clumps
numbered Ist, 9th, 17th, 25th, 33rd a-nd so on, are enumerated
separately for each species. A culm is a bamboo which has attained
a diameter of 2 cms and above at ground level and is over 2 metres
in height, Factors such as the condition of the culm, its age,
soundness etc., are taken into account and the results processed

and presented separately for each factor.

The quality of bamboos growing on a site is an indicator
of the productive capacity of the site. Bamboo areas were therefore
classif'{ed into bamboo site quality classes. The average height
meaSu;em(‘ents of the tallest culms occurring in the plot is taken
into acccﬁjnt for the purposes of the classification. The standards ™

of classification are indicated below:
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Bamboo site

quality class Description
I ' Average culm height 6 metres or more for

Bendrocalamus strictus and 14 metres or
more for Bambusa arundinacea.

I Average culm height. 4 metres or more
but less than 6 metres for Dendrocala mus
strictus and 10 metres or more but
less than 14 metres for Bambusa arund inacea.

111 Average culm height 2 metres or more but
less than 4 metres for Denhdrocalamus
strictus and 2 metres and more but less than
10 mewes for Bambusa arundinacea. (The
quality of other species of Bamboo will be
decided on the lines of Dendrocalamus
strictus},

Table 4.7.1 gives the distribution of bamboos by species and quality
class in the survey area.

. Table 4.7.]
species . Quality 1 Quality I1&III Total Area
No.of Area No.of Area No.of (kmz)

L S.li'i (kmz) S.Ps (kmz) S5.Ps
Bambusa

arundinacea 63 626,98 25 248,80 88 875.78
Dendrocalamus ' _ '

strictus 25 g 248.80 ¥ 4 39.81 29 288.61

Total 88 | 87578 | " 29 | 288.61 | 117 |1164.39

The mean number of bamboo clumps per plot by bamboo
quality and clunip size classes Is calculated by a process of su mrnanon
of the number of clumps in each quality and size class and- dividing
by the total number of plots in which each species of bamboos
were found. This is then muitiplied by 10 to give the mean number
of bamBoo clumps per hectare by bamboo quality and clump size

class and by species. The bamboo stock in the survey area is given
in tables 4.7.2 to . 7.8.
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It may be noticed’ from tables that a high percentage
of the, culm m clurnps of Dendrocalarnus strictus are I_damaged
dry or decayed It is therefore apparent that the mc1dence of
injury to the Dendrocalamus bamboo on account of blotlc and other
natural factors is relatively high. It also appears that a,bout 13%
of |, the utlllsable yvield of Dendrocalamus culms of Quahty I isd
not being removed. The management should address itself to the
task of removal of dry and decayed bamboo culms so as 'to reduce
the fire hazards to the growing stock.

* Estimation of Bamboo Growing Stock by Weight
Considering the weight of a greenikbar‘nt?oo culm as a

unit the weight of. bamboo stock™ of the other categories -of culms

are deducted by applying the approximate correlation indicated
in 3.7.6.

The average height and weight of a sound green culm
in 2 cm to under 5 cm; 5 cm to under 8 cm; and 8 cm and above
diameter classes were worked out from the data recorded inh the
WF and is presented below in Table #.z9.

_ Table 4. 79 L
Average height, gréen and “air dry weight ‘'of Bamboo Culms

Average Average | Average | Average
Culm height of [green air dry dry wt.
Species dia. | culm{in M}weight |weight as % of
class (utilisable) fof a of a culmj the av-
length upto| culm in kg. erage
1 cm dia.) lin. kg. green
________ SR, E—— weight.
- - 2 cm to
under 5 em ~ 2-80 7.734 4.191 - 54.19
Bambusa . _— ' S— -
arundinacea 5 cm to : )
.~ ¢ |.under 8 cm 1420 21.318 11.573 54,29 B
"8 cm and e '
N above. -~ | @ <19.50 46.453 24.794 53.:’;1“
amte |70 | s3] 3006 | s
Dendrocalamus : ———
strictus- . .[- 5 cm to :
under 8 cm 12.65. | 18.070 | . 10,290 56.95
& cm and _ ‘ . - -
above. © R i
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The above data has been used for estimating the hamboo
stock by weight in the survey area. The results are presented,
in Table 4.210 and 4.7.11 respectively. From Table &.7.10 it
can be seen that about 6.4% of the total bamboo stock of 7,22,925
tonnes, consists of dry cuims. <Qut-of the balance 6,?6;410 tonnes,
about 1,45,815 tonnes (21.6%) is damaged. = This is indicative of

the biotic pressures to which bamboo stock is subjected to in the
survey area.

From Table 4.7 10 it can also be seen that 33,888 tonnes
out of 7,22,925 tonnes of the green bamboo stock, i.e. 4.7% consists
of current year culms. An assumption made here is that the weight
of a mature (i.e. over two seasons old} 2 to under 5 cm culm.
Therefore it is felt that the survey: area can yield 33,888 tonnes
of bamboo per year provided the management pays adequate attention
to careful,;_}nurturing of the green growing stock and finally, timely
removal of the dry and decayed bamboo stock which poses a real
daﬁger to the green growing stock.

4. 8 Sampling Error

Standard Error % (SE%Y is a useful estimator of the error
involved in'estimating the wvalue of a ‘population parameter from
samples of the population. It expresses the standard erfror as a
percentage of the mean value of the parameter. The following
tables indicate the size of the sampling error when the survey
area is atte mpted to be stratified in different ways.

Table #%. g.1
SE% of Growing Stock of Tree Forest Area stratified by lLegal Status

No. of | Fro-
Stratum sample |Stems/ha SE% ";?]i'ét;?m. SE% L?ﬁ?{h

points level
Reserved Forest 164 214,942 5.3 82.132 | 6.9 | 95%
Protected Forest ? 16£5.000 27.3 89.465 | 7.5 | 95%
Unclassed Fore;t 90 228,707 6.2 73.587 1 8.9 95%
Owverall Strata 256 - 218.269 4.0 79.378 1 5.5 | 95%
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Table 4. 8.2

SE% of the Growing Stock of Tree Forest Area by Division

No. of vol./h Proba-
Stratum sample | Stems/ha | SE% ; '°2'-/ha SE% |bility
. in cu.m.
points level
Bhadravati 45 173.2071} 10.3 60.720 15.1 25%
Chickamagalur 53 183.692 8.0 85.404 11.0 25%
Hassan 34 209.046 | 16.6 56.043 | 22.7 95%
Koppa 124 248,021 4.5 92.029 6.3 95%
Overall Strata 256 218.269 4.0 79,378 5.5 95%
Table #.8.3

SE% of Growing §

tock of Tree Forest 'Area stratified by forest type

No. of vol./ha Proba-
Stratum sample ! Stems/ha | SE% i?\ -c SE% | bility
points y-m. © level
Teak 25 290.400( 16.3 69.436 | 23.1 95%
Miscellaneous 19 30.000| 43.2 2.816 | 37.9 95%
Western Ghat
Evergreen 65 322.0067 5.8 107.733 8.7 95%
Western Ghat
Semievergreen 113 200.908 | 4.8 94,247 6.7 95%
Deciduous 34 124,217 11.8 245081 15.7 95%
Overall _ Strata 256 218.269 | 4.0 79.373/1/ 5.5 95%
—— L=
Table . 3.4 .
SE% of the Stock of Bamboos
No. of Proba-
Species sample M:jr:_nﬁr?:f SE% bility
points i ' level
Dendrocalamus strictus 29 1744,.527 + 23.6 5%
Bambusa arundinacea 38 597.777 LAl LY 95% |
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APPENDIX - 1

MAP SHEET COVERAGE OFf CHICRMAGALUR AND HASSAN
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* See page 179
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Forest Division (Col.5)

Code
c9
18
20
21

Land. Use (Col.6)
Code

01
02
03
oL
05
06
07
08
09
10
11

12

13
14
15
16
18

Name of Divisi&n
Hassan
Bhadravathi
thickamagalur
Koppa

Particulars

Dense Tree Forest

Moderately dense tree forest
Open Tree Forest °

Scrub Forest

Bamboo brakes

Shifting cultivation

Young plantation of forestry species
Tree in line

Forest Roads

Government grass land
Barren lands

Agricultural land without trees in
surround

Agricultural land with trees in surround
Non forestry plantations

Habitation

Water bodies

Unestablished Regeneration

Crop Compositions (Col.7)

LS

Code
22
23
24
10
20

Particulars:

Western Chat Evergreen Forest
Western Ghat Semi-evergreen Forest
Deciduous Forest

Teak

Miscellaneous Forest
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Appendix IT

FSI § I Hangalore Fisld Famm-t

PLOT APPROACH FORM

t. Plot approach Form must b filled in while the jm:'rnol;' is in progress,
2. Whilz recording date, it 1s essential to record month and year siso.
3. I aplotis visited on moie than one day, & seperate form tor each vinit
shall be lilled un.

State and Code '

Dwvision and Code

District and Code

Mapg-sheet and Code

Gnd Code

R T T = R -}

Crew Leader (Nama)
7 Name of camp
8. Tima (hrs} at which laft the camp

9. Distance covared by vehicie {km}

10. Timo taken in journay by whicle Hours Minutss

1l. MNamoe of the place up te which journey was per-
formed by vahicle {describe in brief)

12. Conspicuous Taatures observed during the joumey
by vehicly (dascribe in brief)

»
13 Time a1 which steted on foot

14. Diroction and distance covered an foat up to the
raference paint (km}

156, Conspicuous testuras chserved during the journey
on toot {describe in brief)

. 1
16. Time {brs} at which aiwrived et the relerence point

i7. Description of tho referance point
{Dgscnbe in detaiis)

18. Compass besring from raference point ta the plot
dpproached tor commencing survey (plasse give the
plot No also) if any
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19. Distance of The plol from reference point (mir)

-
20. Date and Tima at which srtived st the plot plot 1 plot 2
21. Tume {hrs) of Leaving the plot plot 1 . plot 2

22, Time (hes) 21 which relurned 1o the Camp

- -

Name & Signatura
23. Compassing done by
24. Distance moasurad by
25. plots 121d gut by
28. Treo Enumeration done by
27. Height measuremenis 1oken by
28. 8. T. and othor measurements taken by
79. Bamboc enumcration done by
30. Bamboo weight taken by
31. Refstancaes in tha field wrnit:n by

32. Rymarks

Date : Signatwe of the Crew Leader

Diagrams atc.
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Plot Description rorm
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[ OCATION MAP- OF THE INVENTORIED DIST-
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~ -189- - | . Map-2
MAP OF THE INVENTORIED DISTRICTS SHOWING
PRINCIPAL FOREST TRACTS
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