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' PREFACE
This report is the result of the farest inventory
carried out by the Central Zone of Forest Survey of India
during November 1985 to February 1986 in Bilaspur district of
Madhya Pradech,. The report covers the enhtire forest area af
the district comprising three Forest Divisions viz.
MNorth Bilaspur{Pendra), Bilaspur and Korba. ’

The inventory shows that out of the recorded forest
area of 7974.5 sq.km, about 92% area is under actual forest
coveri 8% of the area is either blank or under cultivaticn.
Sal forests occupy S1.43% and Mined forests occupy 44,957
of the forest. Balai forests ccour in 3.62% of the area.
Sal is the dominant species ir the district and contributes
about 31% to the total growing stock. Other imporant species

are saja and salai contributing nearly 11.9% of the total
volume. The total growing stack in the district is about
98.5 million cubic metres, which works out at 82.95 cubic
metres per hectare of the forest area. Bamboo wocurs as an

under storey in nearly 15% of the forest area. Taotal ygrowing
stock of bamboo is to the tune of 3.94 lakh tonnesiair dey
weight).,

This report was compiled by Shri 5.C.Gupte, IFS,
Joint Director, Forest Survey of India, Central Zone, Magpur
with the assistance from Shri M.D.Singh, Senior Technical
Assistant amd Shri Anil Biala, Junior Technical Assistant.
Their work is commended.

1 hope this report will be useful in the forest
management of the district.

.Jd.B.Lal,
Director
Forest Survey of India,
25-5ubhash Road,
DEHRADUN
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CHAPTER ~ 1
INTRODUCTION.
1.9 GENERAL:

The tract dsalt with in this report cowmprises of
Bilaspur district of the Chhattisgarh region . of Madhya
Pradest:. The area is richly endowed with forest wealth and
has high potential for economic development. Mounting
pressure of rising population and lack of strict control over
illicit removal of tiumber from these forests have started
taking their toll with the result that once lush green forest
patches near habitations are vanishing at an alarwming rate,
In order to have an upto date informstion of forest resources
of the district, Central Zone of Forest Survey of India
undertook the inventory survey of forests of this district
from November 1985 +to February 1985, Carrying out such
inventory survey of forest resources of different areas of
the country has been one of the main objectives of the Forest
Survey of India (erstwhile Pre-investment Survey of TForest
Resources). This report is based on the data collected firom
forest areas of the district by the field parties of Lhe
Central Zone with Headquarter at Nagpur.

1.1 SITUATION AND BOUNDARIES:

The district located between 21° 37" to 23° 7°
North latitude and 81 24° 12" ito 83 " 48" East longitude 1is
bound on the east by Reigarb district, on the north by
Surguja district, on the north-west by Shehdol district, on
the west by Mandle district,on the scuth-west by Rajnanddaon
end Durg districts and on the south by Raipur district of
Madhya Predesh, The Mahenadi river forms its southern border
with Raipur district.

- 1.2 ADMINISTRATIVE UMITS AND AREA:

The district of Bilaspur has its hesdquarter at
Bilaspur. The distriect has a geographical area of 19858
sq.km. spread over 14 tahsils. It has 12 towns and 5618
villages. The distriet has a forest area of 7974.497 sq km.
The break wup area of +the district (in sq.k.) is given
below; -
Geo. area Forest Reserved Protected Percentage of

aresn forests forests forest area

19658.2 7974. 497 1432.846 6541.651 443, b6

T o . o o e e e kS T o Y R LA A e b ot e m T ki St e e A S ot ) 4 = T _m = . 8 A Bt ok e ok e ok o
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- The forest areas of the district are managed by
three territorial Forest Divisions nawely; North Bilaspur,
Bilaspur and Korba, zll with headquarters at- Bilaspur. The
distribution of areas (sq.ke. ) under each forest division is
given below: . :

Forest Reserved Protected Total
division forest forest

T e i i e e o e T LS ik A et Al i i i ot S B . A1 Ao Rl Sk ks e kS e S e 7 TH= —— o T WeS ' War P o S

Horth Bilaspur

{(Pendra} 112.381 2976. 797 389.178

Biluspur 1253. 458 . 736. 599 1996, 957

Korba 87 .07 2828. 255 2895. 262
1452646 6541.651 7974, 497

Source:  Sankshepiks - 1984 ¢ Bilaspur Fovest Cirele : A

publication of Madhya Pradesh Forest Departument.

1.3 CLIMATE: -

The climate of the district is sub-tropical with
four distinctly defined -~ seasons. There are WO
meteorologdicul obgervatories in the distriet, one at Pendra
and the other at Champa. The district experiences maxiaw
temperature of 45 °C and winimum temperature of 5 °C. Champa
1s The hottest place in the district where mercury touches
gven 48 ° C.in summer.

Figure - 1 appended as pagde no.3  deplcts the
variations in mean maximum and  mean minimum wonthly
teuperatures and averagde monthly rainfall at Chaupa ard
Pendra. This data is representative of the plein and hilly
areas of the district. Meteorological observatory st Pendra

road collects data  representing the hilly portion of the
district. .

1.4 TOPOGRAPHY :

The topogruphy of the aorthern parts of  the
district is mostly hilly and undulating whereas some areas
are precipiftous and are inscecessible. Rest  of the areas are
generally  flat to undulating, interspersed with  vast
stretches of cultivated or waste lands. Overall slope of the
hills is south-easternly. The slevation in the district
varies from 3@84m MSL to 1126 @n MSL.

The ares under survey lies in the watershed of the
Mahanadi river which is the wain river wiih perennial flow in
this tract. It runs along the southern border of Bilaspur
with Raipur district and flows to the east meking its entry
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suslialpur dasltrict s woilssa state where at Hiiohund

dam haw been construchted o, Lthis mogghty river

Basin.
with

district. £11 these rivers are pereanial. | There

LRaAINAGH. )
Hahdeo river basin torims part of  lower  @atian .aa
Tributaries of Hasdeo namely Tan and Gel rivers alows

o

other Arpa and Kharang flowv from north to south of the -

FIg A

vractically wno other streamy 1o the district Contaliiiia.,
pecennial water, In sandy stream man, domestic  and wild
animals  all  drink. AL some places in the river beds
pernanzsnt  water holes are found. Almoust all natas  waod

streams drain intoe the mighty Mahanudi river. braup,

!‘.;_iza-n. P

Maniari, Arpa, Kharssmg and Lalagsal drain into Sheonabi river

whiich

flows to-the east aud forwus inter-district bordes: ot

Bilaspur and joins the Mahanadi river.  Maniari and  sharan,

aalas
necds
lush

das .

goters Bilaspur district sab 1ts soulh-eastern corm t .
the bMatianadi.

1.8

have been duenmed to store water for mesting 1origation
of the agriculturists. Ficluresque nills couvered with
green forests are locuted 1n tire back ground ol the se
The Mand river after flowing through Raigart, aisti, 1

J- tta

GEOLUGY, kKUK anD Soils-

The geologival sequenct of the Tk .oTwe -

Jecurring in the district is as foliows,

Geolngical Formation wock formadlion
1. Deccan trap Prap I lows
2. Lower Gondwansg wand stones, shale,
o Barakar Cogl measurus
Boulder bed,
3. Puranas(Cuddapahs) Limestones, dolowmives,
shiales, quartzities,
basic i1atrusions.
4. Precanbri hu., : Legirat vy, SPal.ileo o
bl oo o ‘tl-l- a1 Ld o
Cond Lomed Al
Ruanbia:, Matuas wid woes L are the MLln o .- 0
found  un the disuvreicel. hanhar jo o vewy LlBY Goiel .. ¢
b .
black or brown biack .olous, Matesi 3o Lidnt SGoL ) v
browniuh ¥yoliow in Lolou bDorsa 1o an bubweern ol oau v o
m o teature  andt - 51w Ve ide, btnes vhere o . ok
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group of soils called Bhate soil which is very inferior, poor
in depth and plant nutrition.

In western parts of Bilaspur district are found
black Kanhar soils which are very fertile. In the middle
and eastern parts of the district are found red soils which
principally consist of Matasi. The consistency of these soil

is from friable to slightly compact. 50il depth is shallow
to medium with little humus. * Stoniness varies from low to
high.

1.7 " MINERAL RESOURCES:

The mineral resources of immence economic
importance end commercial value are found in this distriect
whiich include bauxite, coal, clay, dolomite, quartz,
limestone and mandanese ore. Bauxite is found on the border
of Sarguja and Bilaspur districts.

There are three_ coal-bearing areas in  this
dlntrlctu.

1. Sendurgarh Coal fields
2. Hasdeo - Rampur CO&lflPldS, and
3. Mand river Coalfields.

. All the coalfields are located in  north-eastern
prarts of the district. To harness these coal resources
South-Central Coalfields Ltd. (A subsidiary of Coal India
Ltd.} has been formed bifurcating the Western Coalfields Ltd.

About 92 million tonmes of dolowite is estimated to
be present in the'district. Bilaspur district is also
famous for its hugde reserves of various grades of lime
stones. Occurrence of low grade mangsanese ore has also been

reported from near Ratenpur and Kargi road. Large reserves
of Bauxite are found in Amarkantak Hills.

1.8 . LANDUSE PATTERN:

The extent of land(in ha) put to various wuses 1in
Bllaspur district is given below {for the year 1885- 86)

T T e e e e R e e e e e e e e e e e e

. Agri, land Forest Land used other Waste lands & lands
. than for egri. unfit for agri.

T e e e e e e e e e e e e e e e e e e e e o it e et e e S o e e o s it et v e e e bt et 1t ot e e e

1,519,778 - 328,810 97,503 46, 747

Source: Btatistical Handbook of* Bilaspur district {1938d)
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1.9 SOCIO-FCONOMIC CONDITIONS:

' Bilaspur district is one of the under-develeped
districts of the country. Some of the statistics pertaining
to socio-economic aspect of the district are given below

1. Gecdgraphical area 19897 =q. k.
2. Tehsils 14 nos.
3. Towns 1z -
4. Villages 3616
5. Development Blocks 25 "
6. Police stations 37
7. Electrified villages ] 18i9 *
8. Percentage of irrigated land 28 °
9. Primary Health Centres 24 7
19. Family Welfare Centres 28
11. Population 2,952,086
12. Females per 1960 males

(sex ratio) 993
13. Percentege of rural .

poprulation 88.13%
14. Population density per sq. km. 148
15. Percentage of ST population .

to total population 23.19%
16. Percentage of SC population

to total population 17.31%

17. Literacy rate . 28.54%

* Hource: Distt. Statistical Hand Book of Bilaspur distt.
{1988}

Bilaspur .district 1is basically a rural district -
since rural population forms B6.13% of.the totsal population.
Literacy rate tod, iz quite low. .The distriect is industrially
backward.  People are endaged in sgricultural profession and
eern their livelihood out of it. Tribals residing in the
remote forest - areas are used to resort to shifting
cultivation by felling trees and ploughing the land. Lack of
educational facilities in far flung areas of the distriet is
quite . evident. Tribals wmake their 1livelihood by picking
winor forest produce and selling the same in weekly markets
at throw-away prices to the traditional buyers. On the cther
hand people in compartively developed areas of the district
make & good living  out of agricultural lands. Educational
and medical facilities in such areas are average. Only Korba
can be called the industrial town of the district: Sowme
industrial units have also’ mushroomsed near Bilaspur town
because of ity location on the important ratlway line of
South Eastern Raiway which has its Divisional Headquarter at
Bilaspur.
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Progressive industrialisetion has helped +the
locals 1in seeking smployment in the district. figsh from
various reserviors of the district find market in West Bengal
which &also helps local people to endsde themselves in this
rrofession. Gradual awakening towards better educstion and
agricultural -practices has certainly helped the people to

look fur better avenues of enmployment and development of the
redior:. )

Forest loving +tribals have teken tu felling of
trees for sale and as a means to earn livelihood. To improve
the socio-economic conditions of the +tribals, concepb of
social  forestry has been developed by the State Forest
Departuwent with the object of protecting the forests for
tribals. Re-orientation of tassar culture has iwproved the
standard of living of tribals. Infrastructure for developing
the tassar culture already exists in Bilaspur distriet.
Tassar sericulture ig yieldingd direct employment on pact time
basis to approximately 10,009 tassar rearing tribal families

in the rural areas ., of the district. Alternately, it
provides work to loom workers who are engaged in production
of kosa fabries for export and indigenous use. Yet the kosa

industry 1is not .established on scientific lines 1o  this
district. .

Commendable work has been done under different
schenmes for the welfare and upliftment of tribals of this
district. At present Tribal MWelfare Department of the state
runs 17 primary schools. There is a Primary Heslth Centre run
by the State Forest Department at Achanskuar. There are
about 48 wood working industries in the district which use
the timber supplied by the'saw mill industries. Many timber
contractors in the distriet - also run saw mills They
purchase timber from Forest Depsrtment ot only in Bilaspur
district but also from adjoining districts of Raipur,Raigsarh,
Serguja etc. The bye-products i.e. saw dust and off-cuts are
consumerd locally as fuel, .

1.1 JFRAS URE:

] Transport eand communication forus one of the wmost
important factor contributing tc a developing _ECOonomy .
Bilaspur district has a gnod net-work of fair weather roads.
All the roads maintained by the Public Works Department are
~metalled. Most of the forest roads are repaired from time to
. time to Kkeep thew useful for transportation of the forest

produce. Following roads were being maintained by the Public
Works Department during 1985-86: - .

Source: District Statistical Hand hook 1988.

Pucca road Kuchha reads Total

(length in kms) {lerngth in ks (lengsl of
. roads ¥mo)
3458 1707 Hibo
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Main railwey line from Bombay to Howrah passes
through this district connecting Bilaspur, Champa and Sakti

towns to ‘the rest of the country. Bilaspur_:being the
Headquarter of the South Eastern Railways 1s a big. railway
Junction. Bilaspur 16 alse connected to Katni by South

Eastern Railway. Thus, there sre better avenues of. export of
. timber and other forest produce frow this district 1o far
- off places of the country. )

1.11 FOREST PRODUCE AND FOREST BASED IMDUSTRIES:

Bilaspur district has lurge ureas under forest
which produce timber, fuel and baumboos eteo. The district is
equally rich in ‘Minor Forest Produce’ which includés tendu
leaves, sal seeds, gums, harra, mahue flowers, lac ete. Trade
in tendu leaves, sal  seeds, gums and harra has  Leen
nationalised and monopolised by the State Govt. Other forest
produce are sold on annual leases in the open auctions on
area basis.’ C

Bilaspur district, despite being one of the well
forested districts of the stabe, does not have oy msjor
forest based industry. Stable and sound infrastruciire seens

.

to exist for it in the district. The Madhys Pradesh Swvate
Textile Corporstion is already functionind in this district
in liason with the tasgsar preoducing ceatres. There are also

many Central Tassar Research Farwms functioning in the
district which "plan- to give a big fillip bto this cobtage
industry by raising Saja and Arjun plantations ou degraded
forest areas. This also helps in creating rursl employment
for abouyt 19200 tassar rearing Tamilies.

There ars.more than 158 saw wmills in the district
which produce sawn tiwber of various sizes. Farniture and

Bidi making are other small-scale and cottage industries
worth mentioning.

EREEE R £ 4
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CHAPTER - 11

. THE FOREST
2.9 ‘GEMERAL DESCRIPTION:

3

Forests are confined mostly to the northern hal? of
the district whereas southern half of the district is almost
without forests and comprises of agricultural lands. Most of
the forests are of Sal and Mixed or Miscellaneous type. Most
of the Sal forests are & stable climax in uniscn (in harmony)
with the climatic, edaphic and biobic factors wheresas in some’
of the forest areas Sal has started disappearing and ity
place hes gradually been taker over by mixed Fforest species
with Salai as asnociste. This retrogression of 3al has been
the result of adverse hictic factors. 54l forms the bulk of
the crop wherever it cccurs but its proportion decresses in
inferior forests and increases in good quality forests. The
factors governing odcourrence and guality of forests may be
outlined as follows: .

Geological forumstions,

Depth and nsture of soil, ’
Aspect, and ) .

. Elevation and configuasration of the ground.

"

Roor

Sal has better growth on acidic rock formations
and its auality and quantity detericrates as acidic
formations give place to basic formations. Better growth of
Sal can be witnessed in deeper soils whereas on shellow soils
or broken drounds Sal has invariably poor and stunted growhh.
Likewise, growth of Sal is luxuriant on cooler aspecsts where
contents of soil moisture is high. Its growth on ridges eto.
is poor owing to lack of sufficient moisture and insdequate
soll-depth. Configuration of ground also PLAEYS
a glgnificant Trole in growth snd quality of Sal® but  its
effect is mainly due to nil factors and not due Lo altitude.
Sal forests are generally presect on lower hills or lower
slopes of high hills or on undulating portions of valleys.

2.1 FOREST TYPES:

According to Champion and Beth’s classification,
main forest types and, sub-types fourdd in the distiict are

1. NORTHERM TROPICAL MOIST PEMINSULAR SAL FOREST. (MOIST
SAL:3C/C2~e

It ccecurs over vast armas in northern pacts of  tLhe
district’ mostly over flat lands, well drained plains, gentle
hill slopes and valleys. Main ascociates of moist sal in this
district are Terminalia crenulats, Anogeissus  latitolis,
schreibera swietenoides, SlLerenspermam suaveolens,

o]
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Lagerstroewia parviflora, Didspyros welanoxylon., Prerocarpus
marsupium, Saccopetalum tomentosum, Bridelis retusa, Syzygium
cumini, Madhuca latifolis, Terminalia chebula, Emblica
officinalis, Buchananisa lanzan, Semicarpus anacardium,
Cleistanthus collinus, Careya arbores, Grewia tiliaefolia,
Elasodendron glaucum.

"
.

-

2. NORTHERN TROPICAL DRY DECIDUOUS PEMINSULAR SAL
FORESTS (DRY BSAL): &BClc

This type  of Sal s met with on shallow loose
sandy soils or plains and also on undulating hill sides. The
main rock formations ere granite and schists. Dry sal is
generaly not of much commercial importance as coumpared to
other types. The terrain is hilly having steep slopes and
occasionaly undulating foothills. . The slopes are generally
gravelly or boudlery. The so0il occurs cnly in pockets and ig
shallow. 2al drows well slong nalas where soil is well
drained and elsewhere it is being replaced-by Miscellaneous
forest, Stunted and malformed trees are charascteristic of
these BSsal forests. The crop is generally young 1o middle
aged. Main associsastes of sal in this sub-type are:

Terminalia crentlata, Anogeissus °  latifolia,
Boswellia serrata, Diospyros melanoxylon, Adina'cordifolia,
Lagerstroeuia rarviflora, Madhuca lavifolia, Lannes
coromandelica, Soyumida febrifuga, Buchanunis lanzan; Eublica
officinalis, Cochlospermunm gossypium, Semicarpus anacardium,
Elaeodendron glaucwa, Flacourtia romanchi, Zizyphus xylopyra,
Gardenia latifolia, Cleistanthus-collinus, Cassia fistula.

Ratural regensration of 5al and other important
species 1is inadequate, Coppice redeneration of Sal is feir
whereas that of other important miscellaneous spetcies is
inadequate due to repeated snnual fires and uncentrolled
grazing.

3. HOKTHERN TRQPICAL MOIST MIMED DECIDUOUS FORESTS :3C/C3s

These forests are found in isclated. putoches in Sal
forest where Sal gredually obteins firm footing in the siand
and establishes its dominance. - Important species found sape
Terminalia crenulata (Saja), Pterocarpus - marsupium  (Bija),
Anogeissus latifolia (Dhauda), Diospyros melanoxylon (Tendu),-
Lagerstroemia parviflore (Lendia), BPridelis rebuss (Kassid,

Stereospermum  suaveclens {Pudar}, Terminalia belerica
(Behera}, Terminalia chebula (Barry), Madhues latifolia
(Mahua}, Emblica offiecinalis (&onla), ®Gudenisa dalbergioides
(Tinsae},” Buchananis lanzan {Achar), dizyphus | xylopyrea

(Ghont), Careys arbtorea (Kumbhi}, saccopetalum  tomentosum
(Kari), Grewia tiliaefolisa (Dhawan} and other -miscellaoneous
species. : .
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4., HORTHERN TROPICAL DRY MIXED DECIDUOUS FORESTS:S5B/C2

Most of the wmixed forests of the districh com: under
this type which varies a great desl in ibs cemposition owing .
to edaphic factors and forms peculiar sssociates over quite =
large areas with Selai, Karra and bamboo species. Proportion
of Sal,which is of inferior quality, ig insignificant in this
type  eand is confined to well sheltered and moist localities.
Salai  also ocours scattered in isolated hillocks amidst 5al
forest in Pendru ex-samindari and Maikal hills and its randes
in Pandaris. There are pockets of mixed forest where Salai
rredominates,

Common species of the wixed forest are Terminalia
crenulata, Anodeissus  latifolia, Diospyros melanoxylon,
Lagerstroemisa parviflors, . Terminalis chebuls, Madhucsa
latifolia, Pterocarpus marsupium, Bridelis retusa, Syzyeglunm
cumini, Dalbergia paniculats, Garugsa rinnata, Lannesa
grandis, Soywida febrifuga, Chloroxylon swietenis, Buchananisa
lanzan, . Ewmblica officinalis, Bsuhinia =pp., Zizyphus
xylopyra, Cleisbanthus collinus, Casearis tementosa, Casearia
graveclans, Gardenia species, Acacisa catechu,- Grewia
tiligefolia, Cusnsia fistuls, Randia dumeborun andt
Dendrocalamus strictus.

o.. BSALA] FORESTS :HB/C2/R2

‘This type of forests occur alongwith baghoo over
vast stretehes on hill slopes, Balail coumprises aboul’ 58% of
the crop and at some pluces it forms almost putre  Crop  over
large areas. Occurrence of this sub~type seems to be more
due to topographic and edaphic factors. Salad in this crop 15
mostly middle aged to mature. Regeneration is inadequate or
absent. Common associates of Salai .in this sub-type are:

Anogeissus latifolia, Terminalia crenulata,
Chloroxylon swietenia, Diospyros melanoxylon, Dalbergia
paniculata, Pterocarpus marsupium, Elasodendron dlrucumn,
Lagerstroemia. parviflora, Cochlospermun gossypiuvw, Emblica
officinalis, Qugenia dalbergioides, Buchanunia lanzan,
Cleistanthus collinus etc. :

6. KHAIR-SISSU FORESTS : 5B/C2/52

*Khair has been found to occur in areas supporting
deteriorated soils and those which are subject fo erosion
eto. It is concentrated in Kenda and Jalge Ranges in
northern parts of the distriet.

11.
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7. BAMBOO FORESTS:

Only species of bamboo occurring in this  district
is Dendrocalamus strictus in associstion with Salai. Density

of Dbamboo varies from low to medium. Bamboo cccurs mostly
along hill slopes. Bamboo forests ave badly dwindled due to
increased Uicotic interference. Regeneration occurs only in

localised patches where sporadic flowering has elready
occurred.

During the course of inventory ocurvey by this
. org€anisation estimate for each crop composition {i.e. forest
- type} in this district has been worked out by assessing the
number of sample plots falling in a particular forest type.
Alternately, & sample plot wes assigned to a particular
forest type by observing the percentage of the particular
species in that 1lot. For example, 1if Sal was found to
congtitute more than 20% of the crop in 2 ha area sround the
plot,. or likewise Teak constituted more than 290% of the crop
in 2 ha warea around the sample plot or similarly Salai was
found to constitute more than 0% of the crop around 2 ha
area of the plot, the sample plot was assigned Lo Sal, Teak
or Salai forest type (or crop composition). If no particular
species was found to constitute the specific percentage then
the plot was assigned to the Miscellaneous or Mined Forest
type for the purpose of this inventory survey.

2.2 FOREST MANAGEMENT:

The information on past history of wansgemenk of
the forests in Bilaspur distriet is scanty. Some attenpbs
were wade to prepare the working plans of some parts of  the
district way back in 1912 and 1928 but the recommendabions
made by the persons entrusted with this task were not brought
into practice. The Zaminders in the past wETe  hever
interested in paying eny attention to forestry works and they
sold off as mach valuable forest wealth as possible simply Lo
amass hude wealth before abolition of zamindari systewm. This
caused enormous  destructien of forest wealth in this
district. After abolition of zZamindari system; forests were
taken over by the govt. and declared s&s protecred foreshs.
For the first +time in the history of the district,
scientific manasgement of these forests was  taken up  aad
recommendations made by the foresters were implemented. The
main  objectives of the working schemes prepared from time
to time was to bring the ex-propriztory forests under
scientific wanagement in the shortest possible Lime

To mneet the general objiectives of the forest |

manegement, the forests in this district have neen
furictionally classified as under .

12
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1. Protection forests:

. . This class iacludes all the areas with sbeep  and
precipitous slopes in need of seil songervablon and
watershed management,

2. BSocial forests: )

This class includes a1l those areas ~where main
objective is to meet bonafide domsstic needs of the local

commuriity, Area falling under Coppice-with-reserve vworking
circle, vpreposed sareass for raising energy plantalicons also
form part of this class. The aress coming under Proposed

working circles for Tasgar propagution and Sisal  plentations
also forw part of this class of forests.

3. Commercigl foreste:

This class includes those areas where. production of
Limber, firewoced, bawboos and fodder ete.  on ou sustained
basis is the main object of the management. Thia ¢luss alsn
includes the existing plantations of Tesk, EBucalypbus arwl
miscellaneous species and Damboo and Baluai forests.

Forest areas of the distriet consist malnly of Bal
forests, Mizecellanecus forests, Balai forests arncl Bambouo
overlapping forests. The forest .menagement plan for the three
forest divisions of the district preseribe manasgeuvnt of the
forest under varicus working circles as tabulated helow: ’

WORKING CIRCLES UNDER -FOREST MANAGEMENT °

51. Name of the Functional Felling . Arca in
No. working clagsifi- cycle/plan . hectares
circle cation - reriod/
. . rotation
1. Boil conser- Protection 15 yeurs
vation W, C. . forests, plan period 1$85%83. 193
2. Coppice — with- Socisald 44 yoears
reserve W.C. forests rotation J2852, 410
3. Tassar propa- 15 yro plan :
gation W.C. ~dia- period 11353 366
4. Sisal plantation ’ 15 yre. plun T
W.C. ~d- periond «1D2. P
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Rehabilitation- . 15 vesrs
cum - energy Plan
plantation W. C. ~d— period 12972.826
Selection-cum— Commercial 39 yeurs
improvement W.C. forest felling cycle B7619. 131
Inprovement ) '
W.C. g oy ~do-- . 234189322
Miscellaneous
W.Cs, .
a. Existing Teak 7?7 years
plantetions. ~d - felling cyele 4163.897
b. Existing Fuca-
lyptus plarn- :
tations. ~do- ~do- 74903, 220
c. Existing other
plantations ) ~d o~ ~do- 71,311
Bamboo overlaspping 4 yesrs .
W.C. -do- " felling cycle 44993, 457
Bauboo rehabili- 15 yesrs
tation W.C. ~do- plan veriod 17528, B¢

—-—-—-_--».-..—...-_—__..._,_.._.____.._..._.._.._._._“_.,-__.-_._.,....__._.,_._.-‘_,-._____. b s

The understocked forests arens which contain

deteriorated crop with density less than ©.4  and where
regeneration is absent op inadequate and selection treeso are
few in number are worked under Improvement working cirecle.

. Existing Teak, ' Eucalvrtus and other tres

pPlantations are +to be worked under Miscellaneous working
circle.

"Good Bamboo forest is bo be worked under Bawmboo

overlapping working cirlee, while those bamboo areas wlhiich
rrevicusly had bamboo and rresently heve no baighoo or nave
hacked bamboos in bushy form, will he worked under  Bawboo
rehabilitation working circle. To meet the ever nereasing
needs  of community with respect Lo fuel, Euergy poantabion
working circle has been formed. To ereate geanivgful  raral
employment opportunities for tribals, Tassar propagation and
Sisal plantation working circles have been created. )

14
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2.3 DAMAGE TO THE FORESTS:

Considerable damade to the forest wealth of the
district 1i% caused by fire which is Fronounced in dry  and
poorly stocked areas. Almost entire forest arens get  burnt
every year yet some of them det repeatedly burnt in &
sindle year. Departmwent has wmade elaborate arrangements +to
control the forest fires but vast expanse of the forest
areas, customs #and habits of the tribels, mischisef by the
tendu patta collectors and contractors, inadequacy of
patrolling staff and funds, lack of fire fighting equipments
and quick transportation of labour on the site ete. have made
those attempts futile.

Encroachment is anolther. important factor
responsible for causing extensive damage to the forsst in the
district. . Iancreasing population Fressure has contributed a
lot to this menace. Uncontrolled grazing has also resulted
in loss of regeneration of economic tree sSpecies. In
Eucalyptus plantations white ants snd  winds have caused
considerable damage. Soil erosion on hill slopes, too, has
resulted in loss of precious top soil which is capable of
supporting luxuriant forest cover,

Contribution of mwan in damsging the forest wealth
is no less than others. It is noticed by wey of girdling of
trees alwost in all areas. Local people are causing
tremendous loss to forests by removing unlimited guactity  of
fuel on head loads either for sale, gift, barter or {or their
bhonafide consunption.

All  these factors have been responsible  for
cumulative damege Lo the health of +the forests, Natural
regeneration of important economic species in all the forest
areas has been found to be practically absent or iheadequate,

2.4 RIGHTS AND CONCESSIONS:

There are no permasnent. rights and contessions of
any kind. Concessions terminable at the will of the State
Government are given to the population in respect of nistar
and grazing etc. However, -some concessions are rermitbed

which are:

1. free removal of forest produce by +the nearest
villagers 4o meet their domestic requlirement

2. grazing of cattle free or .on specific rates.

3. small scale shifting cultivation permitted to  the
villagers of the Lormi, Lahani and Kotsa rangdes.

15
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2.5 WILD LIFE AND ITS MANAGEMENT:

Fiora and fauna are two integral parts of +the
forest. Vast ecological chandes in the past for extent.ion
of agriculture after the abolition of malguzaris has foresd
the wild aniwmals to leave théir natural habitats. Some of
the aborigines of this district have csaused considerable
damage to the forest owing to dominant hunting imnstinct
amongst them. Present net work of forest roads has provided
an easy acecess to the poacher‘ even in the remoctest arcas.
Crop protection licenses issued to the locals were mostly
wisused and the cultivators holding such licenses indulged in
poaching. All the above factors have contributed to make this
cnce rich wild life district poorer in wild 1life. Despite
these adverse factors, following are some of the wild animals
seen in the forests of this district:

Tiger, panther, sloath = bear, blue bull, chital,
sawbhar, wild pigs, Jjackals, barking deer, bison, hyaena,
hares, monkeys, squirrels etc.

A wild life sanctuary has been® created at
Achanakmar in North Biléspur Forest Division with an ares of
551.552 sq.km. which has certuinly helped in prOVIdlng ruch

needed protection to the wild animals.

Another wild life sanctuary is preposed to be set
_up at multi-purpose Hasdeo -Bando Irrigstion Project in Korha
. Forest Division, where 184.72 sq.km. of forest area is likely
to be submergded. Surroundings of these submerdence aress are
forwed inte Boil-congervation working circle where grasing
will be banned. A wild life sanctuary under section 18 of
Wild Life Protection Act, 1972 will be created there.

Central Govt., and the State Government have been
taking progressive wmeasures for preservation and protection
of wild life from tiwe to time for which necesssary advice is
given by the State and the Central Wild Life ,Boards after
the enactuwent of the Wild Life Protection Act, 1872, Thus,
dovernment 1s exhibiting keen interest in preservation and
rropagation of wild 1ife which is a national asset  and
without which our forest would be lifeless

All these measures have certainly proved useful and
periodic censuses have revealed that the number of wild
animals 1n these forests have shown an increasing trend.

EES RS S T S
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3.9

(4]

falling in Bilaspur distt.

‘composition,

CHAPTER - III
- RESOURCES SURVEY METHODOLOGY.
OBJECTIVES OF THE SURYEY:

The objectives of this resources survey were

To collect information
with regard Lo various
topodraphy, altitude, aspect, slope,
Te ceollect various
including

seed orlgiln,

inforwation

height,
injury to crop, fire incidence, grazi
prresence of weeds and grasses ete.

To eollect informabion
such as species found, their dens
quantity and redeneration etc.

To estimate the forest areas falling under

land uses (1in ’green -wash’
India toposheets).

on distribution of
rarameters
soill depth ete.

on

ng

forest
such as

crop data

origin of crop (whether the crop 1is  of
copplce origin or & plantation), its
size, quantum of regeneration,

incidence,

under bamboo occurrence
ity,

gquality,

VHI I OUS

areats shown on Survey of

To estimate the growing stock of trees and bsubons

in areas having forest cover.

To - determine
which is poorly stocked or unstocked.

To focus sattention of the
officials on the critical
the
future planning.

AREA COMSIDERED FOR SURVEY:

For the purpose of this inventory,

planners
aspects and condition of
forests for timely remedial measures and for

the plantation potential of the. land

and Torest

the forest area
of Madhya Pradesh wuas

considered.

In order to decide forest areas, the recent Survey of India
toposheets, preferably of 1:50,80® scuale and in case of
their non-availability, the 1" = 1 mwmile toposheets were.
used. All those "areas which are demusrcated by double
dotted forest boundaries on these toposhects . and  are
having dreen wash within or ocutside such boundaries, were

taken as forest areas for undertaking this inventory.

17
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3.2 INVENTORY DESIGN:

A CONTAOTL inventory design ' for the whole
organisation was evolved in consultation with the Central
Statistical Organisation (Govt. of India) for undertaking
inventory work in various parts of the country. The design
envisaged the survey of two randomly selected plots, each of
¥.1 ha, area,in each grid of 2 =x 2 { latitudes and
longitudes) on the toposheet of 1:50,008 or 1:63,368 scale.
A grid bounded by 2 x 2 'latitudes and longitudes covers

about 20 sq.kw. area in which 9.2 ha  srea is actuully
sampled. Thus the sampling intensity of the BUrvey comes Lo
S.91%. The method of marking the plot centre on  the map

within grid is as follows :

Two sides (X - axis and Y - axis) of a drid were
measured in willimeters, The length of these sides  was
divided by ©.6324 mm (side of 8.1 ha square plot) in  case
the map was on 1:59, 000 scale, or by ©.4990 mm in case the
mwap was on 1:63, 360 scale. The quotient so obtained was .
rounded up. Let the numbers {quotient) for X axis be x and
that of ¥ axis be y. Actually the number x gives the . no. of
rlots thai may fall slong X axiz and number ¥ gives the o,
of , plots that may fall along ¥ axis,  The product x X v
gives the total number of sample plots that may exist in &
grid -of 2 1/2° = 2 1,/2°. Out of these plots (x ¥ ¥), one
plot has to be selected on the basis of randonm number and the
second one with the help of the first plot which will be

explained in next para. For the selection of lst rlot, one
set of three random numbers were selected frow random number
table. If the random nusber selected for X axis was less

than %' (quotient for X axis), then it was retained and if the
random  number was more than X, then it was divided by x and
the remainder was retained. Similar- exercise had 4o be done
for Y axis also by taking next 3 digit set of random numbersg.
The figure (remainder) so obtained was multiplied by the gide
of the plot i.e. 9.6324 wmm in case of 1:58, 800 secale map and
by ©.4999 mm in cuse of 1:83,360 scale mup so as to get the

actual coprdinates of the 1st plot. The plot no. 1 of =all
the grids was marked on the wap teking south west.corner of
respective grid as origin. The distsnce alond X axis  was
weasured towards east and aleng Y axis towards north. Thus

the centre of plot | was marked on the map at the crossing of
the two coordingtes.

For marking the ventre of second rlot of sach grid,
the plot centre of 1st plot and centre aof 2 1/27' x 2 /e
grid were joined and the line extended bto the same distance
in opposite direction beyond grid centre. The polint so
reached was the plot centre of the.second plot. The loecstion
of second plot is thus linked with the first plot. The
layout of 2 1727 x 2 172’ grid and the plots are shown  in
dilagrams 1, 2, and 3. All such plots were marked on  the
toposhests. The plots =o marked are Lo be visited only when

18
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they fall in forest areas i.e. the ares covered by green wash
or by double dotted forest boundaries on 1:58,900 scale or
1:63, 360 scale mapsheets — -t

3.3 LOCATIOR OF PLOT ON THE GROUND.

As  sgtuted earliér, the survey is confined to the
forest areas only , as decided on the basis of forest
bounduries and green wash shown on the toposheets, The plot
has. to be visited when it has fallen in scme forest ares,
All the forested plots of the survey ares falling in Bilaspur
district of Madhys Pradesh and duly marked on the taposheets
vere allotted to various crews. The crews had drawn up their
programne of halts st some convenient rlaces "in  order to
tackle maximum plote from those Camps . The plots marked on
the toposheet had to be exactly located on the ground with
the help of some conspicuous Teature which could be
identified on the map as well as on the ground, Jsuslly the
following features were selected for this purpose.

Bench Mark.

Triangulation point.

Yillage or road trijunction point.

0ld briddes and culverts.

Old tewples, mosques and churches,

Crossing of rail tracks with roads, streaws, rivers eto,

Junctions of rivers or streatm and roads

Confluence of streamms and rivers.

. Junction of roads,

18. Prominent bends in roads, rivers or streasms. .

11, 01d ponds and wells.

12. Springs,

13. Prowminent topographical features in hilly region such as
spurs, knolls ete.

14. Mile stones or kilometer stones,

15. Boundary pillars of international, state, districl and
forest areas ete. . .

16. Prominent bends of boundary ete.

OO~ U L) DD s

After locating one of the above reference points on
the ground as well as on the map, the besring and distance
from reference point to the prlot centre were marhed. This
distance has. to be traversed at the bearing valculated | for
the plot using Silva Compass and distance Tmessuring  oylion
rope/tape ete. Wnile using cowpass tThe 'magnetic declination
as indicated on the concerned toposhset was also taken into
account, Similarly, for distance cmeasurenent.  the slope
correction was applied to cover +the actual ®  horizontgl
distance of the plot measured from the wmnap, '

. On reaching the plot Lentee, & sgubsre loh was laid
out by taking distance of 22.36 mw in all the four direcLions
{north, south, east apd west) frowm Lhe plot centre.” Thas  an

exact plot of 9.1 he ares (having wach side of 31.62 w arict
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diadonal of 44.72 w ) %as  laid out horizontally after
making corrections for the s5lopes measured with the help

of Blumleiss Hypsometer along 4 semi-diagonals (north, south,
sast, west). .

3.4 FOEMAT FOR DATA COLLECTION:

After laying out the plots in the field, wvarious
data were collected in the following field forms in  codified
manner (except 1in Plot Approsch Form wherein information
was collected in descriptive manner) as described 1in  the
Figld Manual issued to the crews for +he purrose of dats
collection. This facilitated the transfer of data on  punch
cards, consistency checking of collected datsg and finally in
processing the data on electronic computer at a later cstade.
- Various field forms used in this Survey are: .
Plot Approach Form,

Plot Description Fornm.

FPlot Enumerstion Form.

Sample Tree Form.

Bamwbot Enumeration-cum-Clump Analysis Form.
Bamboo Weight Form.

T G DD ke

[

Plot Approach Form:

.

As  the title suggests, the form iz a record of
approach to the plot centre from the field camp of a orew,
It is filled in by the crew leasder as he proceeds from his
camp to some conspicuous feature called reference jpoint
existing near by the plot. The distance and bearing frowm'
this well defined reference point to the plot centre were
also recorded in it. The exact location of plét  centre i.e
bearing end distance from twe trees to the plot centre is
also mentioned together with the time of departure from camp,
time taken in various studies and time of arrival in the
camp. This forw helps the check crew or any other person to
relocate the plot exsily when required. The dalas on  thisg
form is recorded in descriptive manner with e nestly drawn
sketch showing the locstion of referenece point and Lhe plol
centre,

-

¢

2. Plot Description Form:

This form is designed for recording aqualitative
description of 2 ha area around the plot rcentre. The
informwation regarding ddministrabive unitys, legal status, land
use, topography, soil, vegetation, bamboo regensration,
biotic influence, accessibility and rlantation potential
etc. were recorded. The dats was recorded in codified wanner
and was transferred to punch cards for further computer
analysis, The stratification of area and classificstion of
growing stock was done on the basis of these descriptions
only.
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3. "Plot Enumerstion Form:

In this form, all the trees having dis 10 cn aver
bark and above and all the bamboo clumps occurring in  whole
of ©.1 he sample plot were recorded by species. This was

meant for computing total growing stock existing in all  such
sample plots and finally in whole of the survey ares which
was estimated on the basis of these plots. This forwm helps in
distributing the growing stock in terwms of stems and  volume
by various parameters like species, diameter clssses, forest
tyres ete.

4, Suspple Tree Form:
Detailed information regarding the species,

diameter at breast height (over bark), height of tree, clear
bole, bark thickaess, dominance and defects ebe. of all the
trees occurring in north-west quedrant of all the plobs, were
recorded in  this form. On the basis of these parametors
(i.e. height, diameter and clear bole), we gel volume of Ehe
vlots which further ensbles ug to estimate the totsl growing
stock of the area falling under various strats.

5. Bauwboo Enumeration-Cun-Clump Analysis Form:

In this form, the data of individusal clilms
veceurring  in the selected clumps bearing 5.No. * 1,9,17,25%, 33
N = A (i.e. the firsty and every eighth) clump
appearing in Plot Enumeration Form was recorded, Thus, the

informution about ade, soundness, size and condition etc. of
the culws of the sbove clumps was obtained and sanslysed in
various columns of this form. This information gave the
 position of total bewboo stock by clump sises occuring under
. various conditions. )

6. Bagboo Weight Form:

This form was designed for collecting daba to
determine the green weight of bamboos of different species
and sizes end further for establishing relationship betweesn
green weight and dry welght of bamboy culns. The duta  wasg
recorded in respect of two selected culas frow each dia.class
i.e. 2 toe 5 cm, 5 to 8 cm and 8 cm and above and the Eraen
weight of three 59 cm long sub-samples, each tsken frow the
bottom, the widdle and the top porticns of the culms  werns
recorded. Further, these three samples were dried in air and
finally in the oven in order to remove their entice
moisture contents and to get thelr air dry welight. RINES
facilitated to establish velation between the grecn weighh
and the dry weight of culwms by species and sizes to know  bhe
total growing stock of bamboos in Lerms of wizlght
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3.5 " FIELD WORK:

The field work of Bilaspur district of Madhve
Pradesh was coupleted during the pericd from Hovember 1985 to
February 1986 keeping the Base vamp at Kargl Road, Kota., The
entire field work of this disbtriet was coumpleted from this

Base camp only. There were eight crews deployed on  this
work, each consisting of one Jr. Technieal Assistant as  Crew
lepder, one Dy. Ranger and two Fieldmen. One  vehicle  wag

rrovided hetween bwo parties to undertake the field work,

3.6 FIELD CHECKIM

.

)

During the course of field work, the checking of
the surveyed plots was done by the Benior Technical Assistand
who was also the incharde of +the survey work. About 10% of
the total npumber of rlots tackled by various Drews were
checked and wistakes found {if any) durind the checking wvere
rectified in the field forms.

3.7 MAPS AND PLOTS:

The Survey of India . toposheets vovering the forest
areas of Bilaspur district are listed below giving deteiis of
their scele, year of survey and nuwber of plots tuckled in
wach of themn. .

T T T T e e e e e e e e e i ———— e e e S e e e i T S e o

5.Np. Map sheet no. Boale of Year of Mo, of plots

map survey of inventoried
- -toposheet by ¥.3.

——--—_-ﬁ--——-—-.—--.-.-..-.-.-.-.a___........._.__._._..._...___—.._..-._._....-_...._._..__.__.__.—-

1, 64 F/3 1:50, 030 1976-77 4
2, 64 F/7 " " 38
3. 64 F/10 " 1975-78 24
4. 54 F/11 " " 43
5. 64 F/13 a 11
5. 64 F/14 " 1976-77 57
7. 64 F/15 Yo, - 1975-98 59
3. B4 E/16 . " - 1867-88 2
9. 64 1/4 " " a
13 64 J/1 ' 1977-78 34
11 64 J/2 " 1978-77 62
12 64 J,/3 R " 27
13 64 J/5 ' 1977-78 33
14 64 J/6 197576 €1
15, 64 J/7 197G-77 31
165, 64 J/8 " 18
17. 64 J/9 : 1977-73 29
i3. 64 J/I10 h " bE
19. 64 J/11 - " 1978-77 3
29, 64 J/12 1:52, 2038 187677 8
21, 64 J/13 " 1977-78 1
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22, 64 J/14 " " 63

23, 64 J/15 b " 57
24, 64 J/16 " - 14
25, 64 N/2 " . 14
26. 64 N/3 ) " - 1987-08 16
27. 64 N/4 " " 1
Total 749 Plobs
3.8 ) CONGISTENCY CHECKING AND FORWARDING OF FIELD

FOBRMS TO DATA PROCESSING UHIT.

After completion of field work, the field forms for
inventory of 561 plots of Bilaspur district of Madhya
Prudhesh’ were wmanually checked in the zonsal office as per
field manual and coding instructions weant for the purpose.
Inconsistency noticed in the forms was removed afler
discussing the specific point with the concerued crew leader.
All these field forms were Tinally forwarded to the Dals
Processing Unit of the Hesdquarter office at Dehradun on Z1si,
July 1985 for Computer analysis  and processing  bhe data
for deriving various kinds of inforuwatiocns to reer  the
cbjectives of the survey. ‘

-
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CHAPTER - IV
DATA PROCESSING.
4.0 SAMPLING DESIGN: “ ’

Grids were uwarked at 2 1/2°x 2 1/2° interval in the
green  wash area of the Survey of India toposheets relating
to Bilaspur district of Madhya ‘Pradesh, Two plots were
1aid in each grid. The first plot was lsid out st random and
the second was linked to the first in the oprosite quadrant
at an equal distance from the grid centre. The plots were
square in shape, each having an area of @.1 ha

4,1 DATA:

The basic data of +the inventory survey was
collected in +the Plot descriplion form. Plot enumneration
foru, Bamboo enumeration form, Sample +tree form and Bamboo
weight form, Data on felled trees was not collected.

The field forms were precoded 'so thsat the field
data could be easily transferred on to the punch cards. There
were 215 field forms which required punching of the
following number of cards under each card design:

Card desidn o Ho. of cards.
1. Plot description 749
2. Plot enumeration 2649
3. Sample tree 4324
4. . Bamboo enumeration 32
5. Bamboo weight datsa 164
Total 6814
4.2 DATA PROCESSING:

The dats  processing involved the following
operations:

1} Manusal procesying: .

The field forms received in  the Machine Data
Management Unit of Forest Survey of India, Dehradun were
checked with the list supplied by the central zone. Entries
of the field forms were made in the register, regarding the
number of field forws relating to each map-sheet, grid and
plot. The total number of cards required te be punched
under each card design wes also estimated and recorded  in
the redister for ‘future references. Job numbers, card design
and left hand zeros, wherever missing, were filled up in  the
firld forms tu aveid miobabe darivg pusnching.
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Each entry in  the field forms was checked for
consistency. The wmain  checks applied were the range check
for the waximure and  winimum  velue of the codes and
logical cheek for inter~relalion hetween the entrive for twe
snd or more fields.

Listings taken oul of the data loaded on the
magnetic tape/disk were checked teo ensure cowpletes loading
and proper sequence of data,

Sauple statistics were calculated and checked with
the computer output to see if the ealculations on compuler
were correct. These involved volume of enumerated trees from
local voluwe equation, plot volume snd standard crror ete.

Intermédiate and final computer cutput were-checked
for consistency and relevance of results. Area tubles werse
prepared manually.

ii) Processing on unit record machipe:

The data of field forms were punched on curds with
the help of punching mechine. The punched data cards were
verified using card verifier to detect punching mistakes.
The verified cards were sorted out for proper input to  the
computer.

111) Processips on glectronic computer:

The punched, verified.and sorted data on cards were
loaded on wmagnetic taupes/disks and listings of +the roaded
«data were +taken out to theck if the dats have been laoded
completely in the desired Sequence.

Yolume of each ecnumerated tree was estlimuted with
the help of local volume gquation uwsed for the species.

Contribution of the volune of sach enummersted tree
towards per hectare volume wns derived and stored in a
tree/plot volume file for further processing.

, Growing stock tables by species and diabeter clausg
under each crop compesition were prepuced  froo bree/plot
volume file. Standard error of the estimabeq growing stock

in each crop compositien {forest type) was caloulnled,

The data of thig BUurvey was processed on Syotem
IBM - 379 of 0il and Natural Gus Commission, Dehroduan.
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The computer hag the -following coafigurations

1. ' Mewmory 512 K bLyte
2. Card reader 1

3. , Tape drives ]

4. Disk drives 4

5. Line printer 1

4.3 AREA:

Area figure relating to the forest arca were not
available from interpreted serial photodraphs. Forasst area
was cotpiled frowm the wmapsheets. The areas under reserved
forests, protected forests and other green wash in the map
was Lreated as forested ares. From the total forest

area{green wash} and the totas]l number of sawple plots falling
in  this aresa, welightage of euch semple plot was calpulsted.
This - fuctor was used to derive area by different landuse
clagses. -
The total ures was classified by land use pettern
and this is given in table no-5.1 T The ares fulling in land
use dense forests, moderately dense forest, upen Torest, young
piaptation of forestry species and young crop of calural snd
aritifical regenerstion wuas considered ag trcv vegetablion
cover and classified by crop compositicon classe { foresi
types ; on the basis  of number of sample ploba inn  each
separate estimate for three crop coupositions only viz. Sal,
Saipi and Miscgllaneous(Mixed}. As the nuwber of plots in

Teak forest type is 7, whirh is less in numbers so Lhe same
was merged with Miscellaneous {(Mixed} fourest type and is

given in table np.5.2T.

The area under each crop qomposition { fourest
typel was classfied by topography(Table no.5. 3Ty, glope
clagses (Table no. 5.4T), soil depth classes(Table no  5.5T},
top height classes (Table no, 5.6T), size clagses (Table no.
5.7T), canopy layers (Table no. 5.8T), plantablie aren in
govi. forest land (Table no. 5. 9T). .

However, it way be noted that in wmeny <casges the
above area tables are based on & few sample rvloks, therefore,
these tebles should bhe cossidered as indicative unly and used
with due caution.

4.4 SAMPLE TRER YOQLUME-

Felled tree dats was not collected, so guple  Lreg
volumes were obhtained by substilubting height and diawe ter of
sample treg data in the genersl volume squations of the
species  taken from Balaghat and Mundla districts of  Madoys
Pradesh and a sawple Lree volume tile was creabed.
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4.5 LOCAL YOLUME EQUATIORS:

The estimated saumple tree volume and its
trapsformed fort is considered as dependent varisble and +the
diapeter or its transformed form as independent variable for
the regressions.

The following types of regression functions were tried for
each species:

= W N

1. Y = a+h D2
¥ = a+bD+ ¢ D2
V= a+bD+e D> +d Do
V=a+b/D+C D

. v =

s+ b D

8. Vr; = a4+ b Do ng

2 2
7. Y/D" =a +b,sD
o ]
8. V/D" = at+ b/D + /D
9. v/D% = a +b/D% + /D +d D
19, . Log V=wu+bleed

One of the above equations is selected for esch
speciess on the basis of

a} stendard error of the estimate,

b} co-efficient of determination and

¢} applicability of the equation to the entire range of +the
data,

The following local voluwe equations were selected
on the above criterion for different species as under:

1. Adine cordifolia(28)
V= 029539 + 3.11326 D -9.87112 pP+29. 56340 DI
2. Anogeissus letifolia (332} .
V/D%= B.BEAGT- 0.82958/D% or V.9.00956+a Zou0s DO

3. Boswellis serrata(?229)

V = 219378 ~1.72225% D+12 98281 b~
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¢, Diospyros melanoxylon {(388)

V= 3.01481 - 3.11499 D + 4.23147 D%+9.18731 D°

5. Lagerstroemia parviflora{113)
V= 2.86913 - 1.37685 D + 11.89119 D

6. Lannea éorowandelica(llB}

V/D%z -7.34938 - 0.10634/0%+1. 73515 /D»32. 75369 D

or V= -@. 19634 +1.73515 D~ 7.34938 D°+32.75389 po
7. - Ougenia oogeinensis (134} ‘

V/D  =0.23448 - 3.14419 D+ 18, 34845 D
8. ) Pterocarﬁuﬂ twarsupium( 129) .

V = 0.06881 + §.14032 D +1.43895 D°+18. 34952 DO
g. - Shorea robustakiB@ﬁ)

Ve $.10715 -1.82058 D + 11.91702 D2+ 49858 o
19, Tectona grendis(20) -

V= -p.01682 + 539426 D2

11. Terminalia crenulata(éﬁl)

V/D= 4.09643 +0.91149,/D*+3.51399/D +11.07799 D

or V =0.©1143 +5.01899 D+ 4.89643 Do+11.077095 D7
12, Rest of the species(1577)

V/DP210. 43005 +8.05886/D° ~1.22835/D ~1. 55600 T

V= §.05886 ~ 1.22835 D+1d. 43095 D -1.55582 DO

(N.B. Fidures in brackets sgainst the name of the species
denote the number of Lrees ou which the equations ars based),

4.6 ENUMERATED TREE VOLUME-

Volue of esach enugerated tree was estimsted from
the breast height over bark diswseter of the tres el the
local volume equation used for the species. The estimated Lree
volumes were converted Lo per hechbare volomss and  glored  in
tree/plot veolume file with speices covle,  tree Jdjameter,
parameters of Plot description form, per hectare Stems and
volume in the sample plot The file helped in the tebulation
of regsults by species and dismeter for different crop

03
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compositions (forest types).

4.7 PLOT VOLUME:

The estimated volume of each enumerasted tree in a
plot when added up over the whole rlot provided +he plot
volume. It was converted to per hectare and stored in
the tree/plot volume file. The per hectare plot volumes were
used to estimate veluwe under different classes of desired
parameters. Average volume/ha (cu.m.) were calculsbed in
different classes of topography, slope percentage, soil
“depth, canopy layer,top height and size olasses under each
' crop composition (forest type). These are given froum table
no. 6.9T tg 6.14T of Chapter VI on growingd stouok.

The plot volumes vere alse used to cstimate the
sampling error of growing stock in each forest Lype -

+

4.8 STAND TABLES-

The elements of tree/plot voluwe file were utilised
Lo classify the trees by species, diameter ar.d Crop
composition  ete. Estiwates of the number of stems per

hectare and total steus by species and diameter classes were
obtained for each crop composition. These are given froa
table no. 6.1T te 8.3T of Chapter VI desling with growing
stock.

The nunmber of stems pér hectare and totael stews over
all forest types were also derived which are given in table
no. 5. 77T,

4.9 STOCK TABLES:

Estimates of volume per hectare and tobal volume by
species - and diameter classes were gbtsined for each Crop
composition from the +tree/plot voluwe file. These are given
from table no. 6.47 to 6.5T.

Estimate of volume per hectare and total volume by
species and diameter classes over sll the forest tyres  was
also derived and given in tuble no. 6.87T.

4.1 SAMPLING ERROR: -

The sampling was considered as systemstic ocluster
sample having two sample plots in rach clusbLer. In order Lo
estimate saupling error, the sauple plots were consderad Lo
constitute simple random sumple of unequal clusteps because
in wmeany cases ohly one plot was .enumerated from s gy i, Ag
such the retio method of estimabion is used and Lhe sampl ing
error is estimated sas follows:
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A
Estimate of varience of R

N

A A N - n N {¥r1 - R xi ¥
W R T e e = 2-.-»2 B

N-n x o1 o=1 -1 '

1 m PN
e 2: (¥vi - R xi f

{Ignoring the finite population correction Yactog )

Where n = total nuumber of ciusters in the saumple

¥i the total of per hectare volume 1in the
n it grid.
- 1= 1 xi
G —— =  Average number of plot per
n n grid
Z‘:i. = 1 3
R = i Sttt bt = Estimate of average volume
2: i . Der hecteare overatl
iz 1 clusters,
A
Estimate standard error {(5.E.} of R
.. A A
5.E. = v R
S.E.
*H5E R = e A== X108
34 .
Standard errors have been estimated for the

grtowing stock in each orép composition and  are guiven  in
table no. 6.15 T.

b
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CHAPTER V¥
INVENTORY BESULTS AREA
5.0 GENERAL:

The forest area and drowing stock of Bjlaspur
disprict have been estimated on the basis of inventory date
collected from 749 sawple plots spread over the entirs forest
area as decided from the Survey of India toposheets. The
samgle plots were selected by adopting the principle of
randomisation as discussed in detail in Chapter’ III on
Respurces Survey Methodology. These plots were found to
ocepr  in various land use classes as determined "from the
Jactnal field visits by the field parties during the course of
survey work. Various parawmeters have been calculated on  the
basis of nuwber of plots falling in each category and datsa
collected from such plots during the survey. Accordipgly the
arep under each catedory was also computed by giving due
weightage to the sample plots falling under +that catedory.
Bilgspur distriet has a total forest ares of 7874.487 sq.km.
acoprding to the publication *Sankshevika (Abstracts) 1984 of
the Conservator of Forestg, Bilaspur. Since the nugber  of
riofs in the forest area are 749, the weightage of each
sample plot representing the forest area works out to 1@.65
sq. km.. The forest area figure varies in different
publications of the State Government. However, the latest
rublication mentioned above has been takenm to be correct and
the data processed accordingly.

5.1 DISTRIBUTION OF FQBEST AREA UNDER VARJOUS LAND
USES:

As stated above, 749 sawple plots all over the
forgst area 1i.e. green wash on Survey of India toposheets
covering Bilaspur district were selected and marked for field
visits. These plots were located at their respective sctusl
spop in forest areas of the district and their existing ‘land
use was recorded.  Such plots were found-in government forest
larnd as well as in private forest lamd. Table npo. 5.17
produced below depicts how the forest land of the district
including private forest land was being used at -the time of
thig inventory. From this -table, it is revealed thsat MAajor
part i.e. about B1.58% area of the forest land is under <Tree
vedetation heaving density 5% and more; out of which 67.59%
&area is under moderately dense forest; (density 38-70%),
3@.12% area 1is under open forest with density % Lo 29% and
bargly 2.29% is under dense forest having cancpy dengilty over
79%. In =all, 7388.92 sq.km.i.e. 92.66% of the total forest
areg is wunder sowme vegetation including ~trees’ forest
(depsity above 5%), vyoung plantations (dia. 2-10 cm. at
breast height), scrub forest (density below 5%), wyoung '’
plaptations of natural and artificial regeneration (dia
belpw 2 cuw } and inaccessible areas etc. The areaw under
inaccessible terrain was also included in this category as
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per the indications on the Loposhests, though such aress were
not actually visited by the field parties during the course
of field work. The ares under scrub forest which is  also
included as above, supports some vedetabion Lcowprising of
stunted trees with canopy density below 5%, associateld with
bushy growth. Howsver, the net Lree vegetated ares was Tound
to be 7958.87 sqg.kwm.  only comprising of tree [orest,
young plantations, voung crop of natural and artificisi
regenerastion which Jjointly share sbout 88.5% of the tbtobal
forest ares. Remaining forest area of sabout 535 58 5q. K.
(7.34%) 1is devoid of any vegetation. Such ares is occupied
by barren lands, egricultural lands with or without trees,
habitetion, water bedies ete. which are presently  uwed  Top
non-forestry purposes. During the course of Lhiis SAL w2y, Lt
was noticed that no sawmple plot was found be oo ot STy S
having pure bambbo (bamboo brakes), shifb,.og Cult av@? Lo ¢ b
which indicates that bamboo forest s oot a major rLop i Cipe
vegetation of Bilaspur district However, socuttered  banboos
were found which. will be discussed in Chapter Vil oo Bewoono

Growing Stock". It further indicates tnal Lioe  pra.e e of
shifting cultivation in the district is  sither o) .eot ¢

declined to a great extent. The asgricultural lend found o
the forest ares during the course of survey was, howe ver, Lhe
result  of some old encroachments or the diversion of forest
land for agricultural purpose. Since the survey was —onfined
to the forest area as demarcated on  Survey  of India
toposheets or shown by green wash on it, the forest urea if
any, occurring outside of such descriphbion was nob btnken inbo
account, during this sarvey. - )

Tubie no, .1 7

5.Bo. Lsad use ¢lass No. of sauple Aren Vercen
plots {oa, Km, § - v s,
1 Tres forest . B11 8535, 23 891 K83
2. Yound plantation 37 3483, 7 4.0
3. Bemboo brakes -
4. Zcrub forest . " 74 53 .93
5. Shifting cultiveiion
6. Forest roads : .
7. Barren lunds . i 13 5% @13
8. dgricultural land with .
_or without “rees snd

nou~-forestry pluntulionse 45 9 , by
g9, Habitation ! Td. 50, B g
14, Woter bodies 2 1.2y g oo
11. Young cro; of natural or |

artificial reganeration 200 012 .94 7.87
12, Other lands -
13, Innccessible T R 521

Total T 4 v - 106
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LAND USE CLASSES N2 5.1M
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A map no. 5.1 M has been prepared to indicate the
localities of various land use classes present in the forest
arep  of Bilaspur district. The wap indicates that anly the
northaern half of the district bas vegetation in which western
rart has dense | and woderately dense forest. Central and
eastern portions also have some dense forest together with
open foresl in patches here und there.. The southern half of
the district is totully devoid of any vedetation.

5.2 RISTRIBUTION OF FQREST ARESA BY CROP COMPOSITIONS:
On the basis of number of sample ploﬁs falling in

different land use classes, the vegetation of [Bilaspur
district was classified into three main strata wviz.  Sal,

Salul and Miscellaneous. The specics which werce  not
predominant in their oceurrence were nerged together to form
Mispellaneous stratym. For estimation of area under abhove

thrge crop compositions{forest types; only those areas were
takgn inte account which besr tree vegetation. " They includs,
trep forest {above &% densityy, young plantaions and
youpd crop of natural and srtificial regeneration . under *
whigzh 683 sample plots were found in the forest areas of
the district. These plots rerresent about 7058.87 £q kw. of
vegetalive cover in whole of the forest area of the district.

Teble -no. 5.2 T produced below gives distribution
of ares under various crop compostions. The table reveals
that meajor part of the vedetution( i.e. 51.45% )} is under Sal
forest. in which Sal is.ths rredominant species and oeoUupies
wore than 51% ares. The other dominsnt species is Boswellia
seryata (Salai} which contributes 55,52 sq.kim.  of srea
(4.682%) to the vedetal cover. The rest 3172.77 sq.km. ares
{(45%) was under Miscellaneous crop in which no dominance of
any species was found. This crop composition includes
Teak forest also which has a contribution of 74.53 sq. k.
(L.96% )} area to the forest vedetation. Since the
contribution of Teak forest was not found to be of  much
significance, being very small in area, it was  also nerged
withh Miscellaenous stratum.

Tuble no. &, 2T »
Break up of tree wvedetated ares wnder diftferegt crop
tign

o o e e T T L ke b e 8 R e e e R e e o e e e e L s e o

Crop No. of sample . Area(ino sq. k. ) Pereentage
com?osition ploty,
Sal 341 - 3838, 58 51,43
Salai 24 255,52 3.62
Mispellaneous 288 3172, 7 44,95
Total G573 383 .67 14
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A map no. Y5.2M has been prepared to indicule the
locution of areas under different crop compositions.  The A
shows  that BSual which covers sbout 51% of the Foruest area
is located’ in north-western and eastern rarts of the
disfrict. ° The Miscellaneous forest is found  slmost
everywhere in patches with . mwore eoncentration in south
western and northern part of the district. Salwil, however,
contributes very little to the forest ares and does not have
any specific locality of occurrence.

5.3 DISTRIBUTION OF VEGETATED. AREA BY TOPOGRAPHIC
CLASSES '

Teble no. 5.37 produced below gives distrihution of
vegrtated area by various topodraphic classes. Th+ table
indicates that wmajor part of the vegetation (69%) exsists on
hilly terrain, followed by undulsating Tart {Eently
rolling}(23%) and the rest{(17%) on flat lands. The reasons
of flat land supporting the least amount of - vegetabion is the
Population pressure  to which these forest Hrdas aYe
subjected to. Due to the variocus biotie interferences, the
forests on flat lands and wndulating lands are alversely
affected, The hilly terrain on the other hand is’ rormaal Ly

“away from the habitation snd as such there is least biotic
interference in the forest €iving rise to better vegetsal
cover in such areas. All the three strata show almost the
samg behaviour with regard to their existance in  various
topography classes except Salai stratum which i5  al .ent  on
flat lands. Mormally this species is found in hilly arens
on slopes. .

Table no. &§.3 T
reak wp of tree vegetsted sres under Qdifferents Cron
cogpositions by tLopodravhy classes (ares in 6qg. ki, )

T T T el et L Lt e e T Lt e e m ot . o e e e i s 2 e it o e e o o R,

Crop ] Topography
COUPOSILION e Total
Flat Gently Hilly YVery
rolling F1illy
Sal $33.81 883.69 2198 o6 - B39 55
(6@} {833} {1987} . {341}
Salail - 42,98 212.94 - 255 ka2
{4) {29 (2}
Misg, 5085, 87 ] 831, 40 1584 5 - 31¥3. 77
(573 {54} {17%% {2953
Total 124%. 65 1887 .57 4205, 52 - FaRG 87
. (1y7> {151} (3953 (£63)
Hote: VFigures in brackets denoke the no.  of sample slots op

which area estimates are based.
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& map no. 5.3M has been prepared and appe ded  as
rreceeding page no. 38 to indicate the localitles of various
toppdraphy classes (terrain) where the above three strats
werg  Tound. The wmap indicates thal, the central pad ol Lhe
district is almost plair and has -the lesst vegutation.
The vegetation is wostly found in north western argl  north
castern parts which have maihly hilly terrain. The undulating
ground 1is found mostly in morthern portion which hes good
forgst cover. .

5.4 DISTRIBUTION OF YEGETATED AREA BY SLOPE CLADSES:

Table no. 5.4T7 produced below gives distribution of
veggt&ted area under different crop compositions by slope
clagse It is obvious from the table that major part of the
vegytatlon(ﬁo%)ls supported by the terrain which has moderste
glope of 10-608%. Areas having high slopes {i.e above 69%)
have very little vegetation, Jjust 3.3%. All the Lhrec Strata
ewhibit similar behavicur with regard to their occurrence in
varjous slope classes. Mest of the vegetuation (S7%) in all
thrpe strata is located in the ares having slope belowy S3%

Table no. 5.47 ,
Break up of ithe treo vedetsted Q_Lg upder  Gaa

ok 2 r _ o o£ioep
;gmpgg; lons by slope cluuses (ares .in 2g Juu.
Crop Slouvs
compogition ———————— et e e e  —  ———— Trotal
. 10% 1B-50% 6&- 188% 190% & above
Sal 1628 97 191A.43 74.53 18.65 3638, 58
{153} {188} (73 {1 {3412
Salal ) 63.88 178, 35 21 29 - 2 5 52
) (6) {16} . (2) 24)
Misg. 1277.63 1767.38 127 .76 - 3172.7?
{123) {166) {12 (298
Total 2979.48 3854.18 223,58 13,65 ° b8, 87
{(279) (362) (21) (1) (563}
5.5 DISTRIBUTION o VEGETATED ARESL BY 50IL DEPTH
CLASSES:

Table npo. 5.5T préduced below gives a picoure of
vegetated warea in  the district distributed under various
forpst types supported by different soil depths. Th: table
indjcates that the soil with medium  depth{i.e 38-90 ca)
Supports THeX 3 I veget&tion ive. 854% of the total veg Lation
Deep  soills over 99 owm depth,  however, follow th: above
catedory witn  39% of vagetoation, The rest 7% wf the
vedetation 1is supported by the soil having shallow depth.

39

Contents



wea ey .

wasrrTwwsmsw WMy

-y

BILASPUR DISTRICT
SCALE = 1:1,000,000
(645) =
I 13
‘, : -.| ITJ
L i ik l\" ."F. 4. ,il‘".|.””.\?1
| B e ; tie | " A
10 1 ll- - [ !”— o ~ | ]: Pr
(64¢ .' i TR, —
B _ f 74 LT
fé:- \ | ||A] (é ,{
Il il Ty . ,l Wi _| -2
e I ! ; ‘gﬁ Temfit ‘1{' i o TN 4l 3
’ ok | | y / J
| AUlA /
e e 7
©y % 7
q 12 6 s =
K,'! : Aﬂ]
N BILASPUR
N
5 IJ'} —
e I ¢
\f A
e ’\’)! e WP A 4 Cgp= Kt
| T L 4 PR -~ "
6
@ 10 14 2 @
INDEX - | '
LESS THAN 0% m]IH]]
0% TO. 60% )
100% A ABOVE |
R
a0

Contents



The distribution of Sal forest in deep s0il is meye than *
that of Miscellaneous forest Whlﬁh, however, bas wore
dlstrlbutlon than that of Sal forest in the s6il with shallow
depph .

Table no. 5.57
Bresk up of tree vedetated ares upder differert  crop
mwuxmm%ie_m;ﬂm .

T T T T M e e e e e B it it 9 B LS B Ui vl e Wa Bn R A = vme . e o A e <t m . e o o —— -

Crop . Seoil depth l'otal
COMPO—= e e e e e
sition Yery Shallow Medlum Deep Hol
recor
ded.
Sal - 18.65 179,35 1778.02 1669.91 18.80 J63D. 56
(1) ° (16) (167} {156 (L1} {347)
Salui - 21.29 202.29 31.94 - ©as5. 52
(2) {19} (3) (24)
Misg. 21.29 276.82 1831.28 1©32.75 1©.85 ;172,77
) (2) (26) (172} (97) (13 (298)
Total 31.94 468.46 3811.57 2725.60 21.30 7985, B7
' (35 {44) (358}' {258) (2} - {483
5.6 DISTRIBUTION OF VEGETATED AREA BY TOF HEIGAT
CLASSES: '

The vegetated ares under all the three Torest
typgs/strata have been clussified on the basis of top height
clagses of the crop at the interval of 5 m. The distribution
as per "table no. . BT  produced bolow reveals that about
43%’ aresa has vegetattlon with 16-20m top heightl,, 24% with
11-15m top height. Only 22% area has crop with moce than 20
top height and remaining 11% crop has top height below 10 m
whichh is wostly at regeneration stage. With rtoegerl to the
distribution of various strdts in different top  height
clagses, it can be stated that Sal has better repres qntation
in plgher_top height clasges in compsrison to Miscellaneous
stratum. The Miscellwenous stratum on the other .hand has s
better representetion in lower top height classes bew ause  of
the fact that this stratum  i5 a composite of geveral
" spegies including the smuall iree species. The Solad sEratu,
howpver, has only representation in middle classes of top
height i.e¢. from 11 1o 2% m only. Mo trees 1, Balai
stratum were found in lower height rlass or even i higher
height ¢lass beyond 25 1.
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Table no. 5.86T
Break up of Ziree vedetated ares upder diffecent erop
coupositions by Lop height classes (Area in sq.km. )

T R iy e e e e . e o s - i L R A hde B e S A A 8 S Ko L T T ik . . o i o n St i T = n s o v o ot S bk e Ak e

COMPO~ e e o e et o ittt o e it e
sition. 1-5w. B-18m 11-15m. 16-20m 21-25m 26-31m

Tk ke i ot o et T T S e o T e . o . e i M T Tt P hob o . e o o T i S T L AL e e ek e b e e e o

Sal 127.76 117.12 787.87 1511.85 9151.63 159.70 3630. 53
{12y  (11)  (74)  (142) (86) (1%)  (341)

Salai - - 42.59 180.99 31.94 - 255.52
(4) (17) (3) (24)

Misc. 191.65%5 362.08 862.39 132@.21 383.29 53.23 3172.77%
{18) (34) (81) {1245 (36} {(5) (288}
Total 319.41 479.12 1692.85 3013.85 1330.86 212.93 7658, 87
(38) (45) (159) (283} (125 (29}, (663;
Note: Figures in brackets denote the no. of sample plots on
which ares estimates are based.

A wap no. 5.6M has been prepared snd sppended as
the next prage to indicate the location of crop with
different top heights. The map indicates that the western
part of the forest area of Bilaspur district has vedetation
having top height above 28u. Most of the crop has
top heilght of 10-28 . all over the district. The
rdeneration and young crop were found mainly in southern part
of the district which has top height below 5m.

5.7 DISTRIBUTION OF VEGETATED AREA BY SIZE CLASSES:

Table no. 5.7T gives distribution of vegetuated area
by crop couposition wunder different size classes of
vegetation such as regnerstion crop (dia upto 18 om ), pole
crop (dia 10-280 cm), sumell timber (dia 20-39 e ), Dbig
timber(dia 30+em) and mixed size crop (having no marked
dominance of any particular size class). The table depicts
that unearly 52% of the vegetal cover is composed of wmixed
size crop followed by 24% of pole size. Nearly 8% of the
crop is at redenerstion stage, 1% under smell timber and 4%
under big timber. Sal and Miscellaneous forest types hoave
representation 1n almost all the size-classes whereas Salail
forest type has no representation at regeneration stage,
Even in higher size class its proportion is quite meadre.
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Table no 57T
Break up of tLree vegetated ares  under difrerct crop
oupositions by gize ciasses  (area in s5¢ R, )

-.._._._—-_.-..———--.—...—.———.-—u_-.—-.—.-....n——.—_-__—..-—..‘__........._.__—.*.._.‘.._._............_._..........‘_....-.....___..-._

Crop Regene-— Pole Small Big Mixed Total
coupo—+  ration. Crop Limber fimher size
sition. class
Sal 202.29 894,34 436.52 191.84 1985.79 3839, 58
(19} (84} (41} (18} {179 (3417
Salai - 21.29 2129 12.65 up2.29 255,52
(2) (2} (13 (19} {(24)
- Misc. 351.35 798.52 361.99 19B.47 1554.44 3172, 77,
{33} (753 {(34) (19 {1486} (288)
Total 553.64 1714.15% 819.80 3P8.76 3852. 53 3He. 87
(52) {181 (77 (29) (344; (B883)

......_.__.h—...__-.-.......-_-.,..-...—._......_.._._._-..,...___.-.-.____—..;.....___-.......,......_—._-_“._‘..._.._._._........._..,-..._

A map no.  5.7M gives distribution and location of
various size classes of the crop in Bilaspur district. Tt
map indicates thaet in whole of the vegetuted aren, mixed size
forest crop is found almost everywhere. The swell tigber and
big timber size Crops occur in pockets here and  there but
there is no specific locality for such crop that can be pin
Fointed.

5.8 DISTRIBUTION OF VEGETATED' AREA BY CANOPY LAYERS:

Oa  the basis of inventory dats collested frow 663
sample plots and ares distributed by canopy layers .vide tuable
no. 5. 8T produced overleaf »1t is estimsted that nearly 7% of
the vegetated area has crop at redenertion stage and as such
1t does not form any canopy . About 23% of the - vegetated
-areéa  supports forest crop having single storey and majority
“of the forest ares i.e. nearly 780% bas two storyed forest.
All the three strots show simllar behavicur with regard Lo
distribution by the canopy layers except the no siorey forest
in which Sal hes less representation than Miscellaneous
stratum sand Salai does not have any representation at sll.

45

Contents



Table no. 9.8T

cak up of trée vedetated wres upder crop corposition
canopy layers (aree in sa.ked.
Crop ' Cancpy layers . Total
COMP O™ e e e e
sition Ho storey One storceved Two storeyerd
forest forest forest
Sal 181.00 894. 34 “5 .24 363, 53
(17 ({84} (“4@) (341}
Salai - 19.85 244,87 255 52
(1) (23) {24}
Mise, 284. 47 792, 1D 2182.87 3172.77
(273 (66) T{2(35 (283)
Total 468. 46 1687.89 498272 TOEB .37
{44) (151) (4886 {663)
5.9 PLANTABLE AREA IN GOYT, FOREST LAKRD:

For estimating plantable ares in govh, forest land in
Bilaspur district all those forest areas which have crop with

crown density less than 30%
any vegetsation, have been ¢
like s0il texure,
plot and its vicinity were
making assesspent of the
produced helow gives an
forest land which do not
where the plantability was
forests, Borub forests,
lands ete.
sidnifies that out of 261
gither understocked or uns
was found to be plantable.

Tabi
Estimsted plantable sres {(ip

Yedetated
forest

Agricult

501l depth,

located in dovt.

or the areas which are devoid of
aken into account. Various aspects
altitude, rockiness etc., of the
alno taken intu considertion while
plantavility. Table o, 5.9 T
acecount of gsuch areas 1n the govi,
support adequate vegetation and
assessed.  Such areas include open
agricultural tree lend, berren
forest land. The table further
9.14 sq.kmm. of the forest land
tocked, only 2289.83 sa.km. ares

€ L. 9T
dgéhmgln ithe govi, fqz@rf Lg;

ural

Young crop

o w  m———

Barren Total

crop land and

area -

ares. agri. tree

land other

wf arvif.-
ial oy

lands etz
TeER)
Lior.

2033.55 362,20
(191) (34

cr

- A

212 84
{2

e o

-2619. ]4

{248)
Plan-
‘table
" aren 2869.93

(215)

e e v ———— o e w
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' 5.10  REGENERATION STATDS:

Ay assessment of redeneratica status was made during
the course of inventory survey of the district. The exerciue
involved the counting of number. of seedlings of commercially
importunt species fourd existing in 16 sq.m. sarea asround the
centre of the sample plot. The species taken into
consideration were Acacia catechu, Adira cordifolis, Ailanbhus
excelsa, Albizzia spp., Anogeissus latifolia, Bombax
malabaricum. Boswellia serruata,Dalbergia latifolisa, Dalbergia
51550, Diospyros nmelanoxylon. Eucalyptus species. Garugs
pinnata, Gmelina arborea, Laderstroemis parviflors, Larmes
coromandelica, Mitragyns purvifolia, Ougenia dalberdioides,
Pterocarpus marsupium, -Shorea robusta, Syzigium cumini,
Schleichera cleosa, Terwinalia crenulata, Terminalia
belerica, Terminalia chebuln, Terminalia arjuna and Tectona
grandis.

The assessment was based on the observation mede in 18
5q. 1. plot eround the centre of the plot. Redeneration was
Jassified as follows:

©

1. More then 18 seedlings ~Profuse
2. 8 to 16 seedlings -&dequaete
3, Upto 8 seedlings ~Inadequate
4, No redeneration ~Absent .
5. Regeneration damaged by -Damaged regenserat ion
grazind/fice
Survey results reveal that regener atdon of
comwercially important species is either inadequete or absent
in Bilespur district. Mariy factors conmbribute to  Lhis

situation which include uncontrolled geuzing, annusl fires
etc. ceausing adverse effects on regeneration.

5.11 S0IL EROSION: . :

Yarying incidence of 50il erosion was studied during
the course of inventory survey of this district aad the ares
classfied as given below:

1. Ho erosion or slight erosion where : Mild erosion
only surface erosion has taken
place.

2. HWhere mild gullies and grills are 1 Moderate
formwed on the top-surface of the ©rOsion.
soll.

3. Aress which have dsep gullies . Heavy
ravines, land slips eto. 2rosion
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On tht busin of the observations from the sample rlots
it was estimeted that most of the forest area (75%) is
affected by mwild s0il erosion only followed by woderste
srozion, Heavy 80l eroston is  insignificaut. These
obgervations slso 5igaify the fact that Lthe ares which are
better stocked are not much affected by this menace whereas
the ares which are ucderstocked or devoid of  any vegetaul
Cover, are more prone to this hazard. 501l eroszion can  be
checked by larde scale plastations in the affected aress and
by stopping indiscriwinate exploibtation of timber ecpecially
in the areass where the forests are poorly stocked. Soil
conservuation activities of the Stuate Forest Department have
also proved successful in checking this problem

5.12 GRAZING INCIDENCE: ] .

Grazing is a wajor problem which adversely affects the
growth and redeneraticn of forests, particulayly in  the
forest arens ad joining the hablitotion, The grazing
incidence plays an important role in detericrating the
conditions of regeneration. Most of the ares of Bilaspur

forest is affected by medium grazing. HBowever, the forests
in remote areas are not much affected by this menace.

%.13  FIBE INCIDEMCE: '

The observaticns recorded during the inventory survey

revaal that most of the parts of the district are either
not affected by any fire incidence or have very little effect
of occasional fires. There 15 hardly any significant aff et

of heavy or frequent fires on vegetation of Bilaspur district
as no harm to the vegetation was noticed during the field

work. Even for occasionasl fires no specificz ares could bLe
pin pointed, .
.14  QCCURRENCE OF BAMBOO:

As discussed in the introductory psragraph, Bilaspar
forest does not have pure Bamboo forest area or basmhoo brakes
as revealed from the table no. 5.17 meant for the various
land use classes. However, some scattered bamboos were tfound
to be present in ubout 212937 sq. kw. ares of the forest land
overlapping with +tree forests. bSuch areas are located in
north-western part extending towards oorth easteru parts of
the district. The north-western parts have slightly bebiter
stocking of bamboos whereas the central and north eastern
parts have very poor stocking.

In most of the bonboo sreas bamboos were found to be
hacked o1 at regeaerstion shbuage wherein Lhe cluwl [oraation
had not yet taken place. A map no. 5, 14M has been prefared
to indicate the location and distribubion o bawboe  forest
areas heving different buaacboo densities.

AR H T Ak
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BAMBOO DENSITY MAP OF N 5.15M
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CHAPTER - VI
INVENTORY RESULTS - GROWING STQCK OF TREES
6.9 GENERAL:

As discussed in Chepter V on  Inventory Results:
Ares, out of a total of 7974.5 sq. km. of forest srea in
Bilaspur district, only 7858.87 sq.ki. srea woy found to be
vegetated. On the basis of field data collected from 663
sauple plots falling in this vegetated area, the forests of °
the district were classified into three main strats (forest

types) namely 5Sal, Sulai and Miscellaneous with their
respective arcas of 3638.58 sq.km, 255.52 sq.km. and 3172.77
sq. km., This stretification was contemplated on the basis of
cceurrence of these species found in 2 ha |, ares arournel the
sauple plots, The area under each stratum was cowputed by
giving weightage to the number-of sample plots fallen in each
stratum. Further, the growing stock in each stretum was

estimated in terms of no. of stews and stem per ha, total
volume &snd volume per ha. for each inmportant species
occurcing under different dia. classes and the same hesve been
discussed in detail in following paragraphs. Besides the
above three strata of vegetation, seven geanple rlots
representing sbout 74.953 sq.ku. area of Tesk forest were also
found in Bilaspur district but no separate stratum  was
essigned to it as the contribution of teak in the forest area
of the district is negligible and insignificant. Hence the
forest sarea under teak has been merded with Miscellsneous
stratum and as such the drowing stock tias been estimated
under the ebove three strata ohly. All the related tables
pertaining to the growing stock which are described in  the
following paragrapns, have been appended at the end of this
Chapter.

6.1 TOTAL NO. OF STEMS AND STEMS PER HA: STRATUM: SAL

The distribution of total growing stock in terms of
total stems and stems per ha .in respect of Sal stratum which
occupies 3939.58 sq.km. area are given in table nos. 8. 1T(A)
and 6,1 T(B}. The teables indicate that in this stratum, sal
has preponderance over other species. In all 124139938 stems
(341.984 stems/ha) of different species were ftound undere
various dia. classes in this stratum, out of 'which sal alone
shares 52547145 stems which is 41% of the total growing stock

(stems). The other dowminant species of +this stratum  are
Teruinalia crenulata with 11259098 stems follovwed by
Diospyros melanoxylon with 9266098 stems, ANOgeissus

latifolie with 6612824 stems and Oudeinia dalbergicides with
3695409 stems and 50 on. A swall nugber i.e. 10805 -stems of
tesk were also found ‘mostly in lower diameter class in this
stratum but its individual contribution is negligible.
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All unimportant species have been clubbed together
to form a group "rest of the specles” as individually these
species do not contribute significantly to the drowing stock.
This groupr of species has in all 34490477 stems in  Sal
stratum. The +total number of stems, stems/ /ha and the
percentage contribution of the leading species has  been
indicabed below in order of thelr ocourrence:

Order Species Total ao. - Shems/ha Percentade
of stems of growing
stock.
1 Sal 5E@547145 135.228 41%
11 Saja 11259998 31.912 9%
I1I Tendu 9236098 25.35%7 7.4%
Iv Dhauda 6612324 18.214 5.3%
Y Tinsa 3695439 16. 179 3%
VI Bija 2737764 7.679 2.2%
VIl Salai 2423385 6.667 1.9%
Total 124134938 341. 994 190%
The species like sal, saja, tendu have their

representation in  almost ull diameter classes whereas the
other species have their representation only upto 490-59 com
diameter class. The numerical reprresentation of all the
species 1is in decreasing order when we procesd from lower
dismeter class teo higher diameter class execept in  case of
Haldu {Adina cordifolia) which has no representation 1in
diameter classes between 48-70 cm but it hus representation
of 18805 ctems in 79- 068 diameter class. Further, in the droup
"reat of the specles” also there is some representation in

all the diameter clasuses. This is due to the fact that the
species  like Mahiuwa, Baheds, Gular, Aawm ebo. are found in
higher dis classes also everywhere. Since they do not have

significant contribution individuslly they all have heen
merged together in this group.

6.2 TOTAL NO. OF STEMS ANMD OSTEMS/HA; STEATUM: SALAL

Table no.8.2T(A) and §.2T(B)} deal with the distribution
of variocus species umler different diameber classes of  Salail
sbratum. This stratum covers a small forest area of 255,52
S¢. K. located on upper slopes in the hilly terrain.  In
this strabum, Boswellia serrata huas marked preponderance over
rest of the species with 1995750 stems oub of a total drowing

stock of 8441211 stems. Sulai alone shares 29.6% of the
tobal growing stock of thlis shrabum. The other leading

species of this stratws are Ancgolissus latifolia with 792679
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stems {(11%) followed by Lannena coromandelica with 58565  (9%)
and Terminalis ocrenulata with 381938 stems (5.8%); etce,

Unimportant sSpecies which do not have significant
contributbion +to the growing stock individually, have been
werged todether in a group “rest of species’. This group
alone shares 1986351 stems accounting for 24.6% of the total
growing stock (stems) of 5alai straotum. The per ha
representation of salai, dhaudsa, mode, sajs is 74,583,
27 .50, 22,917 and  14.167 stems respectively. In this

stratutm sal was alse found Lo have 223588 stems  (9.750
stems ha) but its individual contribution bowards drowing
stock in  thig stratum is just 3.5% mainly in lower dia.
classes.

In this stratum most of the uspeecies do not have
representation in higher dia. classes beyond 4 cm. Adina
cordifenlia has shown similar trend as shown in Sal  stratum.
It has no representabion in classes bebween 39-64 cm but it
has representation in 88-79 diasmeter class. Only s5alal has

got uniform representabion in almost all the dismeber classes,

The number of stems of all the specles does on  decreasing
from lover diameter classes Lo higher dismeter classes,

8.3 TOTAL MO.OF STEMS AND STEMS/HA; STRATUM:MISC,

The distribution of drowing stock of various
species in different dismeter classes, by way of total number
of stems and shems/ha found in Miscellaneous strathm of
Bilaspur forest, hss been given in tobles 6.3 T (A) and
6.3T(B). This stratum covers the forest arsa of 3172.77
sq.km. which also includes 74.53 sq.km. area of Teak forests
represented by seven sample plots.  Sinee the conkribution of
Teak forest in Bilaspur district is insignificant beind very
small with regard to area as well as growing stock, all the
data pertaining Lo Tesmk forest have been merded with
Misecellaneous strotum. The Miscellaneous stratum of the
vegetation was identified under the condition wherein none of
the species oal, salsil, tesk or any other species was  in
position to  form its own forest type. The growing stock
tables also support this fach,

The +total growing stock in this sbratum was found
to be 729952850 stems nt the rate of 239.068 stems rper ha.
The leading species are Terminanlia crenulata  with 5519363
stems, Anogeissus latifolia with 6334656 stems, Diospyros
melanoxylon with 5196844 stems and Shorea robustas with
4B46PB6 stems. In Miseellaneous stratum also sal contributes
about 6.0% of drowing stock in terms of pumber of stems. The
specles like Adina aordifolia, Anogeissus latifolia,
Boswellia serrsts,  Pherocarpus marsupiva, Shorea robusta o
Terminalis crenulaba hsave their representation in almost  all
the diameter classes. Other species have representation
mainly in lower diameter classes. As in the other Lwo
strate, the number of shems of various specles decrense from
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lower diameter <lass to higher diameter olass, Adirru
cordifolia here has shown a different trend as compared Lo
cbher strata with regard to its  ocourrende. Here 1t is
represented in - elmost all diameter clusses. Its
representation  in the diaseter class of 69-79 cm is wore and
prominent in all Lhe strata. '

On  comparison of the growing stock (stems) in  all
the +three strata, it is clesr that the Sal is the richest
stratum  with 341.994 stews/ha. 1t is  followed by Salai
stratun with 252,883 stems /ha und Mizosllaneous stratum with
230.5858 utems/ ha.

6.4 TOTAL YOLUME AMD VOLUME EPRE HAL STRATUM: DAL

Table no. 6.4 T(A) sl 6. 4T(BY deal with the
digstribution of volame arnd volume per ha of different species
Tound under voarious diamseter olassed of Sal gtratum. The Loblal
growind stock in Lhis otratuw was estimated to be 34611293

L T at the rate of 95.333 cu.m.  per ha., In this stratus
sl alone contributes 18738449 cu.w.  of volume which account
for nearly 48% of the Ltotal volume of the stratum. Such
large volume of sal justifies the claszificetion of this
furest under 3al stratum, The other leading species of thig
stratuwn  are Terminalia crenulata, Diospyros melanoxylon,
Anngeissus latifolia and Boswellia serrata etc, The total
voluime, v lume rer hea and percentade volumeteic

representation of the leading species in Sal stratum  are
indicated below in corder of Lthelr cccurrence:

Order Specles VYolume{cu.m. } Voliygne/ Percentage of
ha{cu.m. } total volume

1~ Bal 16730449 46,982 48. 3%
I Daja 3960244 1. 993 11. 4%
111 Tendu 1988418 | 5.258 . 5.5%
Iv Dhauda 1791849 4.933 5.2%
¥ Salai . 1598418 4.878 4., 8%
V1 Bija 1394214 3.592 3.8% .
V11 C
Total 34611293 95.333 100%

o e et e s e 2 i v - = o i R dia Ll AL s cmA ik ML Gt B e e B R P e e b & G e Sy o a0

Though the occurrence of various speclies in lower diameter
classes is more than in the higher dia. elasses their
volumetric representation exhibits different trend. In muny
cuses  the volume in higher dia. class is muach more than  in
the lower diameter class though the ounber of stews in them
is less than in the lower diameter clagss. This is because  of
the fact thet the trees with higher | diameter yield more
volume than the smaller bLrees.
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The  dgrowing stock in terms of totul ne.  of  stems
and tobal volume of the leading speciey generally foiluw  the
same  order. However, some abnormality has been noticed  in
case  of btloga amd salai. Tinsa which ocoupies  Yih vrlace
s0 far as no.  of stewms ins concerned has found place at  the
bottom since its stews have not sielded wore volome. On the
other hand, salal  which hag got less nugber of stews snd hay
been assigned VIIch rlace, has gob VEb posobion {i.&. shbove
tinsa)y ia its volumchriec representation. This is due to the
fuot that salai Stems thoagh less in number have ore  volume
than tinua,

8.5 TOTAL YOLUME AND VOLUME PER HA:STRATUM: SALAT

The distribution of Lobsal volume and volume per ha.
of different species found under various dia.  clabses  in
calal  Sstratum, has  been given in table nos. 6.5T(AY  and
6.5T(B). The tables indicate that out of = total of 2365333

UL . volume in Salai stratum, Boswellia serrata slone
accounts for 1360236 cu.m. which is about 57% of the totsal
volume of the stratumnm, The other leading species of  the
stratum e Anodeissus  latifolisa with 1688590 i, i,
Terminalis crenulets wibth 141714 ou.m. arel Diospyrag
melanoxylon with 192430 cu. . The per ha volumes of  the
avove species  are 53.434, EB.598, 5.548 and 4.5089 ouL .,
respechively. The stratum as a whole has yielded 82.586¢
cu. . of volume per hig,

oulal has shared only 29.8% of the growing stock in
terms  of number of stems whereass it has contributed 57% of
growing stock in terms of volunme, This is because salai has
better representation in higher dia eclasses und it has
rielded more volume in comparison to other species.

8.6 TOTAL YOLUME AND VOLUME PER HA: STRATUM: MISC.

The distribution of growing stock (volume and
vollme/hay estimated under Miscellaneous stratum by different
diameter classes of the species,has been given in tables ncs
5.6 T(A) and 6.8T(B}, In all 21575043 cu.m. volume of
Erowing stock was found under various diameter classes in
this stretum ih which Boswellis serrata tops the 1ist

followerd by Terminalia crenulata, Anogeissus  latifolis,
Diospyros welanoxy lon, Shorea robusta end Prevrocarpus
HEarsapiam. The totasl volume per ha. and their perecentage

contribution of the leading species Lo the tobal grovwing
stock of Miscellaneous Stratum, eare indicuted cverleaf in
the order of their occurrence.
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Order Species Total volunme Yoluune/ Percentage

AL, T ha{cu.m. } volunse.

I Salai 3861415 12. 179 17.9
11 Saja 2845984 5.9 13.2
111 Dhauda 1707819 5. 548 8.1
¥ Tendu 1399226 4,332 6.4
¥ Sal 1385973 4,368 6.4
VI Bija 1801962 3.442 58
VIl ' ..

Total 21575343 58.991 189%

As discussed in para 6.3 none of the species found
in Lthis stratum was in position to form its oWl
stratum/forest type and as such these areas were classified
a5 Miscellaneous gstratum. The volume contribution of each of
the species mentioned above  also supporty this
"classification. Boswellia serrate though has less number of

stems than Terminalia crenulats has contributed more in terwms
of volume as 1t was found more in higher dismeter classes of
the stratum. In the dgrowing stock table for number of stesms,
Terminaliu crenuleta occupies first position and Boswellia
fourth position but in terms of voluwme. Boswellls serrats hag

Lopped  the list even above Terminelia erenulats. In this
stratum distributrion of volume is observed to be decreassing
from lower diameter ©lass to higher dismeter class i.e. it

follows the same trend as the distribution of stems o
various diasmeter claszes.

As redgards per ha volume in various strata it can
be stated that 3al stratum is richer with 95.333 cu.m. of
volume per ha followed Yy Salai stratum with 92.589
cu.m. /ha snd then by Miscellaneous stratum with 68.001
cu.m. S ha Sal stratwnm has got better stocking in terms of
stews as well as volume whereas Salal which iz in 3rd
rosition with redard to no. of stems/hs is 2nd in terms of
volume ‘ha leaving behind the Miscellaneous stratum with
68.981 cu.m. /hs. The Miscellaneous stratum though has 2nd
place in terms of stew/ha occupies 3rd place in  terums of
vol/ha because the species under this stratum have yielded
comparitively less volume.

6.7 COMBINED GROWING STOCK FOR ALL STRATA:STEMS

Table no. 6.77 gives distribution of stems and stems
per ha of each of the species by their diameter clagges for
all the three strata of the district combined together.
This table indicates the agdregate number of steuws and stetps
rer hectare for all the species found in each diameter

class in whole of the district. The distributlon reveals

that in all 293567360 stem or 288.385 stems per hectare were

found in the entire vegetaled ares. From the table, it is
56
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clear +that Shorea robusta dominates all other species in
this regard with 87 .30% ~fF conteibullion to growing  stock

—

followed Ly Terwminalia crenulaba, Diospyros melanoxylos,
Anogeisgus latifolisa, Boswellia servabsa, Ougenia oogeinensis
and Lannea coromandelica etbo. The total stews, stews/ha sod

Lheir percgenbage contribubion Lo growing stock in respect, of
the above leading species 15 wentinned below In the owder  of
their occurrence:

n___nﬂ—_m“___“___,m“h___“mm&______uw#w*_m_n_w*““_"_ww_d_» .....

Drder  Species Total no. 3tems/ha Percontage of

ol stoms Lubanl growing
stock

1 Gal hEB18784 73,790 27,32

I SaJa 18140432 25,599 8,91

I1I Tendu 14564077 23,774 7.20

Iy Dhaudsy 116580156 19,338 6. 7¢

V) Galai 9269998 13.132 4. 55

Y1 Tinssa 5691338 5.983 e.79

Y1 Mode 5487437 7.745 2.88

VII

Total 203567368 288.335

The overall picture of the growing sbock reveals
that sa)l is the predominant species snaring about 27% of the

totul drowing stock of the districh. Halal i.e# Bogwellia
serrata bhough does not contribute much Lo the total growing
stock it hes dominance in some of the forest arcas due Lo
which such areas were classified under Sslai stratun. Tesk

hes almost negligible contribution with 923,518 stems {or 1.3
stems /hectuare) in whole of the district .

6.8 COMBIHED GROWING STOCK : VOLUME

Table no. 6.8T gives distribution of combined
growing stock in terms of volume as estimeted for whole on
the vegetated area of Bilaspur district covered under three
strata 1.e Sal, Balai and Miscellaneous. The table gives
details of total voluwe of species found in various diameter
clusses and also their volume per hechare in each JQlameter
class, Volume of the total drowing stock works  out Lo
580551664 cu.m. or 82.948 cu.m.  per hectare of vedetated
HEEE, Out of this Shoresa robusta {sal} contributes the
highest as an individual species. The other leading species
are Terminelia crenulsats, Boswellia serrata, Ancgeissus
latifolis, Diosyros melanoxylon, Pterocarpus  marsupiumg,
Lannes coromandelica. Tenk hos the lowest contribubion of
B4332 cu.m. as an individusal species. It works out to  oaly
D.%91 cu.m. per hectars. The total wvolume, volume per
hectare and percentsfge of total growing stock of the sabove
leading specics are indicated below in the order of their
DCOUTTENGE
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e ———————— e e . ——— —— - - e e - - B et L T

Order  Brecies Voaolume | Vol s Peroenbage
(. m. X (Cwom Y o tohal

. Erowlig” oheal

1 Bul 181538358 L8 785 31.91
11 Suja HO47855 D345 11.8%
111 Salwui BO2206H 0. 850 i1.82
v Dhisaticl s 3717457 L 256 6 3F
Y Tendu 3431617 4.319 9.81
Vi Bija 2444586 SRE-ToH 4. 17
Y11 Mode 1L 85390 1 Hiop 1.81
VTl ..
32,948 10

Totel 583551664

The overall ploture of the growing stock reveals  that
sal  ils  the main speclies dowinanting over the forest wealth
of Bilaspur district. It shares shout oas third of the Lotal

growing stock. The second leading species is saja  which
contributes 11.87% towards  the total Erowing shLock,

Boswellia serrats  (salai) though has fifth  place in  the
growing stock table for number of  sbems, occuples  thiod
position  in volumetric contribution. This is beceause of the
fact thet salai even belng less  in number  yiclded more
volame Lhan species like Diospyroc melanoxylon (tendu) which
has  wore number of stems. Tenda was found more in lower
diameter classes, The volumelrice represectation of growiod
stock trom lower diameter class to higher diameter classey 15
also 16 decreasing order with a few exceptions. 54l and salal
have shown gradusl rise in volume from lowey diameter olass
te widdle order dismeter olass and there after both have
shown decreasing tremd in  higher diameter classes,
Teak, however, was found mostly in lower diasmeter classes  aud
was bsont  in middle or higher diamster classes ie. beyond
30 cm diameter class.

6.9 MEAN VOLUME ( CHU.M.3} BY TQPOGRAPHY CLASSES:

Mean volume per hectare of Lhe growing stock in all
the three strats as calculated for various topography classes
is reprodueced in table no 6,97 helow: )

Table no. 6.9 T

Menn volume/ha by topogravhy classes '
Crop compo- Flat Genftly Hillly Very
sition rolling hilly
Sal 73,641 .51 166, 77
Sualai - A3, ehh 131, 432 -
Misc. 34,314 g 967 55,225 .
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The table indicstes that s#1l the three foregt ypes
have maxipusm conbribubtion Lo their Lotal gdrowing stock froa

hilly terrain, This  obvieusly proves the goint  that
vegutation in hilly aveas 1u less prone Lo $1lieit cutting
and  other bicbtic interfercnoes:. Amongst Lhe three forest

Types, Gal agaln tops the list of mean volume per hectare in
all the threc kinds of tevrain., Acobher point of significance
is  That i all  the three Toresh Lypes  there 1s  mariked
increase in mean volame per hectare from Flat land to hilly
terrain, Balal stratuw is completely absent in flat Larrain
as 1t is normally found in slopy or hilly sreas.

6,13 MEAN VOLUME (CU. M. BY BLOP CLAGEER

Y

-
e

The distribution of mean velume per  hectare under
various slope classes in 21l the three strata is indiceted 1in
table no. 6. 1BT.

Table no.6.19 T

Mesn volume/ha by clope clusses

—_——— ST M M em e m e el e o A e e o m tt e

Crop Slope olasges

COMPOELLION = m s o ol
< 1i0% Y% Gid B 1533% L%+

bal 74,324 112,343 137.842 -

Salai h4.538 114.18356 34,052 -

Misc, 44. 852 83.814 93.8E53 -

Mean volume per hectare in  Sal  and Miscellaneous
Strata 1s  found to be increasing with increase in slope
perceatage from <18% upto 108% whereas thut of Salai stratum,
increases upbo AO% slope and then suddenly dips +to the
lowest point. Mean volume ver heclare in such stratum is the
least in the lowest slope clags. Tiie table also sapporty the
observation that higher slopes  have dood vegebtation asg
compared to flat or glain aress.

6.11 MEAN VOLUME jCU.E.)/HA BY S50IL DEPTH CLAS3SES:

-

Table no. 6.117 given below gives distribution of mean
volume per heﬁtarﬁ by s0il depth in all the three strata.
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Table no. 6.117

- Mean volume/hs Lx 5011 dertlh rlaqﬁes
*Crop C.'mu]. dF-pth
COMPOSILION — o s e e e e e
Yery shallow Shallow Med 1um Dezep
Sal 9.154 54,8585 96.714 98,597
Salai - 43. 857 89,234 142,838
Mise, 76, 306 65,913 7, 848 63.659

Mean volums 18

o in meslinde aned deep solls than
the solls having very

shullow or shallow 5011 depth. In

and  Salxil stealum mean volume per pecbare increases with

increase in  the depth of the soil whereas 1t fluctuates
Miscellaneous sbratium, Mean volume per hiechtare  in

strebum 15 very high  i.e. 142 838 cu.w fha  in deop
owing to the presence of hig trees.

16
Ca)
Lhe

in
Salal
5011s

2

6.1 MEAN YOLUME (CU. M, /1A BY CANOPY LAYERS

Table no, 6,127 gives distribation of mean volume per

hectare by canopy layers in all the three strata.
Table no. 65,127

Mean volume/hoe by canopy lavers
Crop Ho storey Pingle storeved Two storeyed
composition
Sal 28. 774 b4, 410 114,178
Salei - 92,477 . 92.5%73
Migsc, 8.977 29.972 38.659

The result shows that mean volume in all the Lhree
strute 18 maximumn in two storeved forest followed by that in

the single storeyed forest., Sal and Miscellsaneous strata have

some  volume in storey-less forest a5 well., Actuslly “Ho
storey’ forests are _the crops which have not attained any
canopy being at regeneration stede. Since there is volumetric
contribution frowm this class also, it 15 from mother trees or
scattered trees above 18 cum dismeter found in sawple plots
in regeneration orop. Ho forest at regenervation stage was

found 1in Salail strabum.

MEAN VOLUOME (CU. M, ) /HA BY TOP HEIGHT CLASSES

Table no. 6.13T gives distribution of meun volume per
hectare by top helght classes for the three strata.

6.13
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Table oo, 6,137
Hean volumeshs by Lop heleshl classes

T T R A e e e o e T N e ek b e N AR A e e m e e e e e e e ea EE M s s i e s Loty - o g L e o

Crop Top height classes
GO~ e e T T e e e e e e e e v e e e
sition 1-5M 6-10M 11-15M  16-20M 21-2EM 28-30M 31 M+

Bal 15,208 49.932 52.911 92.662 131.318 146.849 2219299
Salai - - 45. 926 87.682 182,778 - -
Miso, 6.418 17.439 42.701 89.388 116.625 162.388 -

From the table, it is revealed that in all the three
forest types mean volume per hectare is found to5 be wore
between top-height classes 11-28M in which BSBalai takes
a lead. In #ll the three forest tryres wean volume shows an
upward trend in each higher helght class. Sul forest type
has  volumetrie representation even upto 31 M+ height cluass
where  the olher two strata are missing.

B.14 MEAM ¥OLUME (CU M. Y /HA RY STZE CLAS SRS

Table uo, 8.14 T gives distribution of mean volume per
hectare under various size classes estimated in 8ll the three
forest types. The tuble shows Lhat mean volume under Sal
stratum  increases with ilocresse in size class  whersas  in
case of Salal stratum there is alumost the same mean volame 1in

pole crop, big Limber and mixed 5ize class. Howvever, wesan
v liume is wiachh less  in sial ) Limber class. For
Miscellaneouos stratum alse mean volume per hectare displays
an  ascending trend upto 30 o diasmeter claos. The table

obviously points teo the fact that wmesn volume per hectare
inereases with the increase in diameter of the trees except
in case of Salai stratumn.

Table rno.6.14T
1

Mean volume/hs by size classe
Crop compo- Regene— Pole * Bmall Big Mixed siz
sition ration. CTop timber timber class
Bal 29.949 72,957 99.6585 193.8622 118,165
Ralai - g7.780 465, 730 98477 974834
Misec. 11.283 46 . H3 79,535 a5, 398 8%.372

g.15% CLOWING 5TOCK BY FOREST TYPE WITH STANDARD ELRRORB:

Table no.  6.15Y gives distribution of  tolal  foresth
srea  of Bilaspur district under each stratum, volume per
hectare in respective stratum with trercentsge standsard error

for ares, growing stock and velowme per hectare calculaeted on

the basis of number of rlots falling in each forest type., It
indicates that pereentude  stacdasd errvor in case of  Sal

)
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forest +type is considerably less. Salmi forest type which
has less number of sample plots attributed to it has
comparatively higher standard error. In case of
Misecellaneous forest type which has less representation than
S5al, the stendard error was found to be slightly more than in
Sal forest type.

Table no.6.15 T
Growing stock with estinate of S.E.% by forest Lype.

Forest Ares _ SEx Yol/ha SE% Total  SE%
type {sq.kwm. ) (cu.m. ) volime
{1200 )

Sal 3630, 538 4.3 95. 33 3.6 34611.3 5.6
{341 (338

Sulai 255,92 290.8 92.57 11.9 2365.3 23.9
(24) (24}

Misc 31%2.77 4.8 53. 09 5.1 21575.9 7.9
{298} (293)

Total 7058.87 3.3 82.95 2.91 58551.6° 4.4
{663} {633)

However, the standard errors for Sel and Miscellaneous
strate are well within the permissible limits of +19% whereas
for Sulei stratum it is comperatively higher obviously owing
to the fact that there were only 24 sauple plots in this
stratum &5 coupared Lo 341 and 298 plots under Bal  and
Miscellaneous strata respectively. However, the estimation
of wrea and growing stock under Salail stratum can be taken as
indicative,

ER S S 4
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CHAPTER VII
INVENTORY BESULTS: BAMBOO GROWING STQCK

7.9 AREA:

A5 indicated in Chapter V earlier, the inventory
results show that none of the sample plots was located in +he
land use ’Bamboo Brukes’® ss is evident frowm Table no. 5.1T
meont. for land use classes. It indicetes that the forests of
Bilaspur district do nob have rure hamboo area. However,
bambeos were found in about 212937.2 ha area in  associstion
with the tree forest under various bamboo density classes
based on the number of clumps/ha and quality classes based on
length of the culms. The table no. 7.1T7 produced below shows
the bamboo Forest ares under different quality anfl density
cladses, This heble indiestes that about 15% of bamboo
forest ares hag dense bamboo having 199 clumps or more rer
ha; about 12.5% area has moderately dense bamboo having 5@-
183 elumps/ ha. About 52.5% mrea 15 under scattered
/sparse  bawboos having 1-50 clumps/ha. The remaining 20%
area hags either regenerabtion crop of bamboos or hacked
bamboo  clumps. In all, only 15% ares contributes to bamboo
vegetabion and the rest 3L5% forest aren has no
contribution. From the table it is also evident that major
rart of the bamboo forest ares (66%) has Ist quality bamboo
with average height 8 m or more.  The second quality bamboo
with aversge height between 4-68 m  covers only 12.5% area
and the third quality bamboo with aversge culm height between

Z2~4m covers  Just 3% area of the bamboo forest. The rest
about 13.5% of sarea has basboo regeneration where clump
formation has not yet bLeken place. Dendrocalamus striebus is

the only bamboo species found in the aresa.

Table no, 7.6 T
Distribution of Bawhoo srea ( in ha} by density snd quality.

Bauboo fhaalitoy Total
density —-omm e o
1 2 3 4
1 2129. 4 - -~ - 2129. 4
(2} (2}
2 9832.2 - - - 9582. 2
(9 (9)
a 202290 1064.7 - - 21293.7
(139) (13 (20}
T
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4 255525 19647 - - 26617.2
(24) (1) (25)

5 24487.8 8517. % - - 3395, 3
(23) (8) (31)

6 58557.7 14985, 9 5323.4 - 78786, 7
(55) (14) (5) (74)

7 - 10647 18964, 7 11711.5 13648. 9 !

(1) (1) (11 (13)

9 - - - 27681.8 27861.8
(26} (267

T T M e e e M A i st e i e s i e e R am b e it i e e m T e A L Rk o < o o = o et TE W A

Hote: Figures in brackets denote number of sample plots

T T s i S e Y R e ST Y B S e R W BL RE e e e o iR R Ak o T e M e (e m Sim mm m et e e T~ T A et A A e e e o

S5.no Bamboo density Description

1. Pure bamboc 285 or wore clumps/ha

2. Yery dense 10B-238 elumps/ha

3. Peuse 133 - 158 "

4. Moderately dense 55 - 109 "

N Stulbered 23 - H9 .

6. Sparse 1 - 28 "

7. Bamboo present but clumps completely hacked by
people, *

8. Ho bamboo St tallj ubgent

-gﬁ‘.

f”ia
q

7.1 BAMBOG CLUMPS PER HA BY QUALITY AND SIZE CLASSES:

Table no. 7.1T produced bhelow gives distribution of
bumboo culms  per ha by bamboo quelity and clump sise

classes. It reveals that nunber of culwms per ha is wore in
the 1owest size thet is the clumps having dianeter less than
1 m followed by those in widdle size class haviug clump

diameter 1-2 @ and finully the  least nuntber  of bamboou
clumps in higher diassmeter class of cluawmps having more than %o
dismeter at base in all the quality eclasses of the basboos.
Table further indicates that first quality bamboo has wmors
number of clunps 1.2.121.877 per ha as against the second and
third quality bamhoo which has 37.096 clumps per ha ornly.
The major part of the bamboo vegetation is wnder first
quality.

72
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Table nes, 7.1 7

Ho. of clumpy Per ha by guslity and size clagsey
Quality sise olass 0 ropal
FE 2 5
T 97,923 ze.023  masn il anr

2 & 3 31. 299 n, 326 - 37.096
7.2 BAMBOG CHLMS PER CLUMP BY SQUNDNESS, QUALITY AND
CLUMP SI7E CLASSES

Teble no. 7.2 7 produced below gives dizstribution
of bamboo culms/clump by soundness and aquality of eculms and
by clump size e¢lsoues. Table shows that under first quality
bawboos, ithe number of culme per clunp is more in higher size
cluss  wheress in case of second and third quality bamboo the
mumber  of culms per clump is less, This is becmuse of the
fact that second auality bawbno is subjected to more biotie
interference thereby causing disturbance 1in  its natural,
growth and expansion. Further, the first gquality bamboo has
vielded more culms per clunp bhan the second qualtity bamboo
even  in  the same diameber class of the clump. Ahout  BOY
culmg in the area were found Lo be green and 59% dry  in all
the quality clesses likewioe sbout 55% culws per clump were
found Lo be sound und 45% duomnged; out of which 43% were
having sowme whility sl 2% decayed culms without any
utility,

Tubhle no. 7,27
Bamboo culms/clunp by poundness and quality of culms n
clume slzes,

Qua- Clump Green Green Dry Pry Decayed Total
lity size sound damagml sound damegted

-_,.,-q.._____.._.__-___._—...-.._.._,m......\....__...._..__........__....._._..-..__..____.._._........_.__._-....._.____._......_

13.41862 1.66279 3.44763 £.99413 9.13953 6.66250

1 2 9.19178 3.35135 1.096849 2.28767 ©.35137 16. 15066
3 15.25000 6.99000 6.25000 10. 50908 B. 75400 38 75000

2+ 3 a. 47618 190000 3.23809 §.42857 - 4.14284
2. 30080 1. BE020 - - - 3. 50009

7.3 ULME TEE B4 BY SOUNDNESS, QUALITY AMD CLUMP SIZE

Table no.  7.3T7 gives distribution of bamboo culms
rer ha by their scundpness »  auality and clump size clasnes
over  the furest ares where bamboo is found in  association
with other tree vogetation.
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Table no. 7.3T
cupdness of culms, bowboo quality and clump

b

Culms/ha by

fua—- Clump Green Qreen Dry Brv Decayed Total
lity size sound damaded  sourd damaged
1 IZB.ET7H 146,197 39,381 87.411 12, .
1 2 275.946 98.736 31.372 83,454 9.4313 433.276
3 43.273  19.388 20,194 33.926 P

Total £24.894 264.369 91,527 183.781 23.739 1194, 299

2+ 31 7488 31,289 7. 448 13. 419 - 129.629
P 11.612 8,709 - - - 29.321

Total 39.992 39.598 7. 449 13. 419 - 149.950

o o i ek o s G et e i han e mrm . Et M A e e e e b e Tt e e T} T T T T T —— T o — A o — - — o —

e o S R L S Ak AR W R LG o Dk AL Mk ML M M b 4 ke e ok e T T o S e o = = o e o e o ot

The tksble shows that out of an  sggregate of
1194. 299 eulms per ba of bamboo in 1st quality, 585.812 culms
(i.e. nearly 49%} are found in the lowest clump size clazs of
1-2m, 433. 270 culms (nenrly 48%)in Lhe next clump size class of
1-2m and fTinally 125,282 culms per ha (nearly 11%) are found

in clamp sise with diameiter over 2w, Again out of this,
most  of  the bawboo culms are green sound  (nearly 52%),

followed hy ¢reen damsged culms (22%), dry damaged culms
(16%), dry sound culws (8%) and lastly by decaved culms which
constitutes just 2% of the tobsl number of first quality
bambon  culms  found per hechtare. Sinilarly for gecond and
third gquality, bauboo contribution of green sound culms 1s
maximam 1.e. nearly 55%  Tollowed by that of green damaged
culuws  {(newrly 2%, then by dry damaged culms and lastly by
dry sound culms. On the whole, out of 1344.240 bamboo culms
rer ha, bLbhere are about 1194.299 culws of first quality which
contribute nearly 32% and those of gsecond and third quality
centribubg Just 13134, which proves that forest areas of
Biluspur districh have good qualiiy bamboo forest vhere
major representation is of green sound bamboos followed by
green damaged, dry damaged and dry sound culmns.

7.4 TOTAL MUMBER OF CULMS DY S0QUNDNESS, QUALITY AN

CLUMD 51728 CLASSES:

Tuble oo, 7.47T gives dighribution of totsl no.  of
culms by their soundness, qualiby and clump size classes found
in whole of Lthe Fforeub ares, This table shows thot
g Lotsl of 172,782,909  culws of bawmboo of all the three
aquality clasues wore fourl, our of which 167,843,730 culms are
of first aguality while 4,949,200 oulms are of second and
third qualily. With regard bo their soundnesns, 1t can be

-~
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gstated thet major copLbribubtion is  of green  sound culms
followved by that of Zreen datwaged culms, then by dey damaged
culms, dry sound culms and finally by deo&yed oulms,

Table no, 7.4T
Totel no. of culms in ‘988° by soundpess of culms.,  benbhoo
e

Lot

auality ond clump sine clasnes.

Wua~ Clump Greon  Green Dry Dry Decayed Total
lity sime sound damaged sound rlamag ed

1 42247, 4 29546.3 5531.7 12284.6 1724.1 B32329.1
1 P 33654.6 13833.2 4493.3 9623.4 1267.4 67918.9

3 6924.8 2724.% 2838.8 4787.9 3483.5 17595, 7
Totel 0T321.8 37154.0 12883.0 26672.9 3332.0 167843.7

1 25573 19327 245.9 442.6 - 4278.5
243 2 333.3 237 .4 - - - 670, 7
Total 2948.6 12241 o45. 9 442 .8 - 4949, 2

7.5 GEEEN STOCK OF BAMBOO IM TOMNES BY SOUNDNESS OF

CULMS, THEIR QUALITY AND CLUMP 3I2E CLASSES:

Table o, 7.5T gives distribution of bamboo green
sobok in termo of weight by soundness of culms, their quelity
and  clump size classes, Totsl green stock of bamboo in
Bilaspur district is eshbimabed Lo be 822,688.4 Lonnes under
various quality, clump sizes and soundness classes. Out  of
which 793,791.6 btoones is onfrluutad by first quality banmboo
and  28316.3 tonnes by second  and third quality  bamboo.
Again, out of the Lot&l Lonnage of dreen stock, major
contributicn of 439,086.5 tonnes is mede by green sound
culmzs, followed by ;r,ll? 3 tonmes by dry damaged culms,
124,1101.2  tonnes by dry sound culms snd  finally 102,301.9
tonnes by green dowagod culms,

Table neo. 7,57
Bamboo (green shtock) in toennes by soundness of culms,
bamboo quality and clump size clasoes.

Gus- Clump Greon Creen Dry Dryw Total
lity size souncd damaged sound damaged
1 102443.3 51318.9 53639.9 62878.2 3680263, 3
1 2 188394.9 35619.2 41544.5 5H48P8.2 320366.8
3 3B8357.2 2256.8  26909.2 37834.1 113158.5%
Totsl 417193.4 99192.1 1220993.6 155313.5 793791.6
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Contents




1 20232.3 2523.9 2087.8 18@6.3 26569.2
243 Z 1668. 5 586.3 - - 2247 .6
Totsl 21893.1 3199.8  2927.8 1886.3 28816.83
G. Tohsl 439“8P 5 192391.9 124101.2 157118,8 822608, 4

v

Green
uting the follow
different hLypeo
inventory survey,
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weight of s bamboo culm has been estimabed
ing Lfoeltors Tor green equivalent weight of
of bamboo culms Tound during the course of

Orecn weildbt of a bomboo swwple from each

quality and culm dismeber olass won collected during field

work and bthe Lot
Tollowing fachors

Grear nonnd
Pry sound

Dry damnged
Decayrd

N JCE N L

The green bamboo
on these [actors.

o Green damsged-

ul green weight wag then estimated using the
for Jdifferent kinds of bawboo culms:

[
[ox RS I n SRS
HZE @@

Cfiven in Leable po. 7 85T above ic bagsed

7.8 DAMBOO STOCH BY QUALITY AND CLUMP SIZES:

Tubie no, 7.8T produced below gives composite
picture  of  the Jdisbribelica of totsal bamboo growing stock
(Ereen) in Lerms of welght, quality snd clump size classes.
The  bable roeveosls  thabt o al) 322,008.4 tonnes of dreen
bawboou are  exizbing  under varlous  quality  and elump nize
classes. The wajor conteibubion Lo growing stock (96%Y  ig

from firsh  aual

ity bawboo and Lthe rest 4% is  from second

and colird  gquality  brasboo. The lower gize clumps conbribute

more than the hig
clumps  in gore

Bomboo {(freey sto

her clae olumps as Lhe ocourrence of smaller
Then the bLigger clumps.

Table v, 7.6T

Runl ity

1
1 368263 3
2+ 3  26589.2

Tobal 3863837.5

thi in boones by quality and clump size
Clamps gizes Total
2 3
32335663 113156, 5 783791,
22478 - 28316.8
382814, 4 113186.5 B22688. 4
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7.7 CONGOLIDATED BAMBOD GROWING STOCK:

Table ne. 7.7T7 on Lhe next poage gives econsolidated
picture of di d;fJbufibn of tobal growing stock of  bomboos
found in  Bilaespur distriect by qualiby, o lumng sizes,
soundness, sde oand diumuLex of the culms. The table indicates
thht green sound culms coutribute more to +the growing stock
followed by dbty  duomoaged. With regard Lo the diameter of
eulns, il can be stated bthat wajor bemboo  stock has culn
diameter of 2-5% cwm ab Lreast height as revealed frowm the
table. It is followed by current vyear's eculms  in whirch
diameter classes are nob differentiabed, then by the culms
having diametor bebween 5-3 cm ot bresst height. Mo culm of
dia. 8 om and above were found in Bilasprur district. The
Ltotal growing stock {(green) was estimated o be 322,683, 4
tonnes  in  whole of the district comprising of all  the
dismeter classes.

2ince  welght of air dry  bsunbeos (st  16% moisture
content); is  about 80% of the green weight of bamboos asg
determined frowm esrlier studies conducted by the Central
Zone, the total dry welght of Lhe bewboo stock in Bilaspur
district comes to 423, 565.%9 topney

s

Ok o ke
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CHAPTER VIII

WOOD CONGUMPTION IN BILASPUR DISTRICT

3.0 GENERALS
' Wood  sonsumption survey was conduclbed in Bilaspur
district in the wmonbh of August and September 1986 =after the
completion of forest inventory during November 1985 +to March
18836. Wood consumption survey helps in understanding pattern
of consumption of wood and bosmboos for various purposes  like
building construction, furnlture, agrieultural implewnents,
firewood etc. whercas foresh inventory points ocut the wood
and bamboo resources of a region.  Since quantum of resources
arv]  thelr cooswoeption asre like two sides of the coin,
information on wood eonsumption is  complimentary to  the
forest inventory.

The study on wood and bawboo consumpbion is aimed
at.  finding oul the use of wood for major wood requirements
like building conshbruction, furniture, agricultural

implements, firvrewood, s#t present and to estimate future wood
requircuents over s limited span  of 5-8 vesrs. Methodolegy
folleked for bhese studies is given in details in the
departmental menunl on wood consumpbion survey prepared by
the Foresh Sarvey of India, However, the methodology is
briecfly describhed below

3.1 METHODOLOGY ADAPTED

For collection of data on wood consumption all  the
villages and btowns in the district were classTied ioke 4
stratn: -~

Stratum A: Fural area -~ Villages upto § kms distance from
the forest, :
Stratum B: Furel aren - ¥illages beyvond 5 kus dl stance

from the forest.

Stratum C: Urtan ares - Towns uphbo 50,9000 porulation
a#5 per 18981 census.

Stratun D: Urbean area - Towns/cities having more LThan
52,833 populiation as per 1931

CEONUDE.

Survey of Indis Lopocheet Oh 1:58, 008 seale wer

O

used bo list oul villagoes in uuzatum A% D and 1.5% v111ag ea
in egch of  Lthese two strala were selelcted by wusing
table of  rerslom  nunbers.  Bineg there were very 1im1ted

nuamber of Lowns in Shratum C snd D, all the +towns with over
53,008 popalstion 1.z, Bilaspur and Korba were selected in
Btratum D wnd  towns of Shakiil, Mungeli and Ratanpur  were
selected In SLralsos C. Veom esch of the selected villages 1n

]
el
]
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Stratumr A und R, Len households  were selected randomly
fulling in  threes different income groups  namely; upper(Rs.
7,000  ond above), widdls (Rs. 2500 - 793G) and lower (below
Bs . 350D per venr. In stratum C and D twenty households were
selected in each Lown/city spresd over three income groups as
stated above., Ficld parbies headed by a JTA collected data
on actual wmrount of wood consumed for building construction,
agriculture impliments and furniture by measuring it in  each
of the househelds sampled.  Firewood consunption wes recorded
on the basis of informstion supplied by the wmembers of the

houseliold. The data was colleected in the rrescribed  field
forms, Amount, of wood consumed was calculated on the basis
of the enlries made in the forms. These calculations were
checked  1n the office and vecorded in the register., This

date was later on processed on [ICL Busybee Personal Computer
to arrive st Wood Consumption for various items like building
construction, furniture, agriculture implements and fuel etc.

3.2 METHOD OF ESTIMATION: -

_ For each stratum separste regression analysis  was
done by using size of Lhe household and per capita income as
independent varisble to find oub per capibs woodd  consumption
for wvarious itemns. Per capiba woerdl consumption in each
stratum was estimobed by using formula ¥ = MY + C where ¥y 1is
the per cspita wood censumption in the sample, X 15 the
average size of the sompled touseholds, M and C are constants
values of which were estimsted by regression  analysis.
Multiple regression analysis using average size of  the
household and per capita inecome of households as independent
vuriables was also carried out.

3.3 COMSTRAINTS 1IN DATA COLLECTION.
Siave Lhis survey was done in the rainy season many
of the selected villages were nol sccessible and therefore

d
more than 1.5%villeges had Lo be listed out from each stratum
lesving discrebion of selecting the villages to be sampled to
the crew lesder with the condition Lthat the no. of villages
selected should nok be less than Lhe prescribed intensity of
sawpling  1.e. 1.5% of the total villages in each ohratumn.
Income groups could aob be defined and identified preciasely
in  the abyence of doba ab the village level and the corew
leaders had Lo use their diseretion in idlentifying an  income
group based on Lhe size of the house. Data on firewood
consumption may not  be very accurabe as  the figures are
scelely based on the informstion given by the house owner.

5.4 PODPULATION.

Fopulation ard  number  of  housceholds in the
districl, figures relaling to rural and urbsan population and
the correspouding oo, of household according to 1971 and 1981
censuses are giveon below,  These figures form the basis  of

a2
g ]
A
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estimaticon  of wood and firewood consumption in the district
in 1886, the year of survey and foreast for 1991:

R LN L B ek e e e e e e  — n e A A e i

items Rural Urban Total

Populsbion in 1971 2,176,545 264,113 2,440,082
Population in 1981 o,b44, 532 438, 734 2,953,386
No. of households i 1881 493, 546 81,734 572,250

Percentage increase in ;
ropulation in 1971-31 1.5731 4.4649 1.9233%
at compound rate

Average size of the
household (1931: 5.137 5. @043 5.161

Projected population in
1986 (approximale} 2, 7he, 908 LU, DOD 3, 258, DO

Projected population in
1991 (approximabe) 3, 99, O9a 830, 009D 3, 600, DOo

Above Tigures sare boged on the Census of India 1981, published
by Directorate of Census Oprerations, Bhopal( Madhya Pradesh).

List of villonges/towns in different strata is given
in the annexure along with the no. of houses sampled in each
village/ town sl Lhe no. of persons 1o these households. On
the basis of regression anslysis for each stratum snd in the
stratum for cach income group per cgpits consumphbion figures
for varions wood uses were worked out.  Data on size of the
household menbioned above was uded as independent varishble to
gel consumption of wood for different useg.

3.5 WOODL COMSUHPTION IM STRATUM A:

Per caplta wood consumption in stratum A (villages
within 5 kw from foresls) is diven below for the stratum as
g whole and for different income groups seperately.

ATRATEM A
INCOME GEOUPS
Items e i Entice Lower Middle Dpper
stratum
Building
construction  ou.m. 8. 8853 @. 432 $3.0862 1.382

31
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Furnilure cuom & 0034 &, 321 2,026 2. 944

Agriculture

implements L. @. 826 3. @98 3,246 9.068
Total Limber cu.m. éi%;gg _____ é?ggi—_—wéfggl—ww";j;;;
Firewood Kg/month ééjgg _______ ggjgg”—"“ééjgz‘"”“ggigg
Bamboos Mo, 183,08 76.2 145. 4 222.7

TSRS L s e s s n e ek e e e T M e o e e e s et e e o e e e o o e

Above  figures bring ocub the facti that consumption
of wood and basmboo  increases with  incowme. However, in case
of firewood, middls income seems o be using more firewonod as
compared to the lower or upper income groups. Consumption of
Tirewood is less in the veper income group due to their using
other fuels like kerosene, cosking des ete. which they can
afford. Begression usnalysis wade with per capitsa income as
an independent variable shows thet except in case of firewood
rer caplba inoowse Lus higher posilive correlation with timber
consumption  then sverage sizoe of the household., In case of
firewood, size of the household seems to be more relevant,
However, per caribe coosumphbion is found 4o be deecreasing
with increase in the size of the household.

B.6 BOOD CONSUMI'TION IN STRATUM R:

Per capitn wood consumphlon estimates  for the
stratum T {village beayond % km from forest) as s whole  and
for different income groups in thab stratum is given below.

=

THMCOME GEOUFPS
Ttems Uit Enlive stratum  Lower Middle Upper

Building

construction T 0,078 8.314 @, 801 1.2279
Furniture 2, ot o, 0,923 B, Dar @95

Agr-icultural

iwplements oRY L M. 0 TN 5. 036 @, 964 &, 139
Tebul timber  ce.x.  £.793  9.348  £.905 1. 461
Fi oo Kgfmoath 40,06 24.51  49.92  55.17
Bamboos Hes. 138, 2 71.8 194.5 337.9

s s e e —— e N M Lk e v e e e e e A e o S s S e e e o i e v o o i o o o o

Blratur B a
il

s shows the same trend of per capita
consumphion ol waod fo € 1

Ffor different purposes., Here slmo wood

Contents




and bamboo consumpbion intresases with income. There ig also

inerease  in firowood cens unptio with the income in thig
Stratum, Bffecl. of tutance from forest is not Very
apparent. However, the:e 15 less consumpbion of firewond per
head s compured 4o bhe =ty et AL Here also, timber
consumption  Is much more voelated Lo rer capita  income  than
size of Lhe bouasebold. However, firewood cons sumphion  ig

correlated with the size of Lhe hcusphold and not to the per
capita incomo.

8.7 CONSUMPTION OF WooD IN STRATUM C:

This stratum  includes  urban area upto - B, 000
ropruletion 1.e. suall tOWHG Per capits wood consumption for
different purposes is given below for the stratum as a whole
and for different income groups in the streatumn.

STRATUM

!

INCOME GROUPS
T em it Zntire Lower Middle Upper
stratum

Building

construction cu.m. 8378 3,297 0.321 2.580
Furniture oL m, 8L ER2 o,4935 o, 062 &, 131
Agriculbural Y

- ra

implenents o . - - -
Total timber cuL . 9,432 . 332 ¢, 383 @716
Firewoord Rg month 33,086 4376 44.79 48 .08

Bamboo Mo i35 51.6 84. 9 188.7

The  above table shows that there is much less per
capita consumption of bimber and firewood in this stratum as

compared to rural sreass {(SLrobs AMBY . Tiwber consumpbion is
Tound to ipcrease with iocome. In case of firewood, there is
only warginal incresse in cons amption with the income. In

case of Turniture, there is considerable difference  in rer
capita consumplion  of wood under different income  groups.
Furniture use 15 thv” seen Lo depend wore on the income  and
not 5o wuch on the size of the family.,  In urban aress, there
is  mwore per capihu censureption of wood than in the rursl
ATEHL .

-

i
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8.3 CONBUMPTION OF WOOD IN STRATUM D:

The following table gives per capita consuuption of
wood  for different purposes for the stratum as a whole snd
for ilifferent income groups. However, the figures for this
stratum should be accepted with some caution as the no. of
sampling housebolds 1o low and middle  income groups are
ratheyr inadequate. Town of Bilaspur and Korba belong to this
strebum. Oub of 41 households sampled, 24 belong to the bigh
income group, 6 Lo the middle income group and 11 to the low
income group.  Due to inadequacy of szuple in middle and  low
income groups the figures for these groups cannot be taken
as  precise and are indiemtive only. Here, high income group
is  found to consume much less timber as compared to low  and
medivm  income groups mosh probably due to use of cement and
other building materials, Tiwber use increases upko middle
income groupr and then it falls down aprreciasbly in the high
income groups. Firewood consumption appears to fall  rapidly
with increase in income probably due to use of keroseéne and
cooking gas svailable in large Lowng,

STRATUM D
INCOME GROUPS
Item Unit Entire Lower Middle Dpper
stratum
Building
construction o, m. 2,518 g, 7h4d 1.125% &.222
Furniture o, 5,974 D.025 8,852 , 9. 187
Agricultural
implements ou. . o, 932 .31 - -
Total btimber £, It 5. 594 8. 730 1.177 2, 339
Firewood+ Rg/montlh 29,27 39.33 31.28 7.34
charcoal
Bamboos Nos. 13.0 - 83.9 2.38
8.9 COMPARIDOM OF WCQD CONSUMPTION PATTEEN IN  YARIOUS
STRATA:

The tnble below gives per capita oonsumption of
wood over all the four struba irrespective of income of the
family:

B4
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Item ﬁﬁit Stratum & Stratum B Stratum € Stratum D
Building TTTTTTTTTTTTTITIos
construction cu,m. . GAB 0873 3. 378 0.518
Furniture il m. 4. 323 &, 247 0. 062 .974
Agricultural

1 lenenls e, w0826 A L - 3., 32
Total bimber ou.w. éj;;; ______ ;T;;E AAAAAAAA éj;gg ______ é?géé
Firewonsl Kg Staonth 52755 ______ géjéé _______ gg?ég —————— Eéjé;
Bamboo Mo 193.9 134, 2 BB 5 13.9

From the sbove some generalization can be made:
1. Per  capita coonsumphion of wood is more in  rural  aress
thoan in urban aress,

2. Rural earewus use more timber per hesd for building
consubrebion as oompared Lo urban aress.

3. Filrewood consumphlon dely reduced as we go from villages
uwar the forests Lo the villages away from forests and
5Li11 further s we go Lo Lowno.

4, Use of bimber per hend Tor furniture incresses as we go
from raral aress Lo arban sress.,

5, There 15 wo definite trend in consumphtion of bamboos but
it enn be copeloeded thal use of bawboos is more in rural
arean as compared Lo urban arens.

8,10 ECOMOMIC ASPECTS OF WOOD CONSUMPTION IM  DIFFERENT

' STBEATA.

3.19. 1 PEE CAPITA CONGUMDTION FOR LOWER INCOME GROUP

In the Tfollowing parsgraph  wood  consumpbion  of
different  incowe groups  in various strata iz discunced.
Figures of stratum D oare nob  considered here  due t

inadegquacy of saxples in low and medium ineome groups, Per
caplta wood consunption for low income group in straba A, B &

C iz given helow:

5
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Item Tnit Sttatam A Stratum B Stratum C
Building

construction T 3. 482 $.314 .297
Furnitare e . 8,881 3. 823 B3.035
Agricultural

implemnents L K. 3. 36533 . D56 -

Total tiwber L U éiggg —————————— é?gig _______ é?;gg
Firewood Kg/month 5237 24,51 49.75
Baisboos Nos . 75.2 71.83 81.8

From the sbove table it is seen that tiober
consunption decreases as we go from stratuwn A to C i.e.  from
villages near forests bo towns., 3o far as firewood is
coucerned there 1is  alse reduction in  consumpbion fromum
villages to towns. In ostrabtum B Lhere is  very less
consumption of firewowd probably becasuse of use of  other
produce like agricullural weste, cowlung etbo,

8.18.2 PER CAPITA COHSUMPTION FOR MIDDLE IMCOME GEOUPR:

e e e s e  pe e i S = e e e et e e ek e st T EAE A WY T AT R A T T T T E S e e e e e e e e e s

Tteq Uit Siratum A BSlratuw B Stratum C
Building

construction G o, 3. 862 @.801 2. 321
Furniture 311, WL 3.326 . 840 &.962
Agricultural

implements ©u, fi. 3. 046 3,064 -
Total timber cuL 0. é?gg; _________ éjéég ________ é?ggg”
Firewood Kg /month gg?éi ________ ;5T5£ ________ ;;T;;—
Bamboos Mo, 145, 4 1845 84.9

A Ak A e e i i e o t o et o e e T 7 - e = - S M e e e e e o o

The above table also confirms that the consumpbion
of timber and firewood is reduced as we go from stratum A to
stratum C. However, between stratum A and stratum B there is

not mwuch difference in tisber consunption. Middle income

group seeus to rely wainly on fivewood for their fuel needs

in villages or even in  towas. Sudden fall in  timber
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consumpLion in towns iz mainly due to construction of puces
houses requiring much less timber and 8lso due to non-ugse of
agricultural implements, However, use of timber seeps Lo
increase for furuniture in towng ag compared to villages,

8.18.3 WOOD'QQNSUMPTION IM UPPER INCOME GROUPS.
1ten Unit Stratum A Stratum B Stratum O Stratumb
Building )
construction cu.wm. 1,302 1.227 2, 585 0.222
Furniture culom, 9.944 @, 395 $.131 @, 197
Agriculturasl
implements cu.u. G963 ?.139 - -
Total fimber ou.m.  1.414 1.461 @716 2.329
Fire wood Kg/fmonkh A, 87 55.17 48,085 7.38

+ charceal
Bamboos Hos. 222.7 337.9 168.7 2.39

In this group weeod consumplion is drastically
reduced  in urben areas. However, in rursl areas this group
congumes  the highest swount of Limber per head. Firewood
consumption is reduced very much in urban aress due to use of
other fuels like kerosene, cooking gas, chareoal ete. whnich
this droup csn afford.  Consumptien of timber for furniture
incresses from strabum A rural aress to urban areas as
educetion snd other socirl factors rrevailing in urben aress
make it pecessary Lo have furniture in every house whereas in
rural areans necd for furniture is not  felt so much.

3.11 EcTIMATED  PRESENT HWOOD CONSUMPTION AND  FUTURE
PROJECTION OF DEMAND.

Census figures for 1971 and 1981 have been used in
the péra 8.4 o project populstion in 1988 as well as

1891. Treads  of Limber consumpbion are rapidly changing
because of the prohibilbive cost of timber and availability of
other bebter, cheaper and meore dursble substitubes like

cement concrete, ashestos sheets, 2, I.cheets, rpre-fabricated
truses, plywood, chipboard ete. However, in the short span of
H~6 years the consumphtion brend is nob likely to change very
drastically. If we work out  timber consumption for a8
prrojecled populstion of 1991 i.e. over & reriod of only &
years from the yesr of survey it is ast likely %o be invalid.
Moreover it would give us some basis for our future planning
Lo evolve suitnble strategy for mesting the growving demsands
of the population for bimber and firewood.
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Since we do npoh have stratumwise figures of
population we shall combine sbratum A and B (rural) and
stratum C and D ({urban} for estimating total tiuwber
consumption and 1ts future projection,

Population in 1986 .
{approximate) a, 130, 000 585, D50 3,236,208

Projected populstion in
1991 {(Approximate) 32, OB, 33D BOS, BO0 36, 909, BID

FPercapita consumption
of timber & 752 .432 -

Percapita consumption
of fire wood BS g fmonth 338 kEgsSumonth -

Totul timber consumed
in 1986 {(cu.m. ) eg. 680, DOD 218,008 2,284, 009

Total consumption of
firewoowd in 1986 (M. T.3Y 1,843,820 228, 8006 2,876, 000

Totel consumption of \
timber in 1991 (qu.m, ) 2,256, 088 259, 200 2,515,200

Total consumption
of firewood in 1991
{(M.T.} 2,216, 9 273, 689 2,289, 600

Difference in estimabed
conswgetion of tiwber in
1988 and 1991 (cu.w. ) 188, 9ud 43, 209 231,200

Average annual Limber
consumption during
1986-1991 (cu.m. D 48, 243

Aversge antual congumpbion
of firewood during 1986-91
(M.T.) 2,182, 80@

On  the basis of the sbove figures it can be 5een
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that on an average 46249 ca.n. of timber and 2182888 M. T.
of firewood would be reguired during the period 921986-91
anrmally.  @uantity of timber worked cut is  scolely on  the
basis of increase in population and does ot take into
aceount  timber reguired for repairs and maintenasnce  of  the
houses, furniture and sgricultural implemenis. Requirement of
Limber for Lhese puarposes wili have to be worked out
separately and sdded to Lhe figure of 48245 c.m. arrived at
rreviously, Such regquiremeoat for repalrs can be estimated
only on the basis of sowme assumpLlons in the absence of  any
daeta onn  actusl quantity of timber required for repairs of

houges, furniture cor agricullura
for repalrs of the houses every

for houses is reaguired (oo Lhe b
house). For furniture 2% renls

39

I dmplements. We assume that
vear 1% of totel timber used

life of the
agricultural

aslis of 199 vears
cement andd  for

luplements 10% replacement of timber are asssumed teking life
cf furniture as 53 years wod wgriculture lumplemdnls as 19
YEeurs.

Qn the basis of thegse assunptions following
auantity of timber would bhe required annwally for rcepairs /
maintenance of houses, furniture and sgriculture implements
inn Bilaspur districhk,

PEECAPITA COMBUMETION @FF TIMBER in Cwu. i,

Ttems Rarsl Urban

Per. Total Per Total
Percapits consumption 5.
of timber{1936; 2,758 o, 088, O 5,432 @, 18x19
Building construction $.672 1. 8x19° 5.370  31x18°
Furniture o.837 9. 1x18° 3.062
Agricultural 5
implements 9. 543 2. 1xwlb -
13,008 4+ 15860 +2980 +18,38238 +820 - 32,508
46838 + 325D = 785D ouiwm. would be required per annum.

S A
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GLOGSARY oF

Achar

A
Amaltas
Amta
Aunla
Apte
Ar-jun{koha}
Baliera
Bar
Buranga
Bel

Ber
Bhilwa
Bhirra
Bliortirmal
Bijasal
Chichwa
Chirol
Dahliiwas
Datrangi
Dengla
Dhamnn
Dhaora
Dhobin
Dudhi
Garari,/RKarra
Ghont
Haldu
Gongal
Harra
Harsinder
Hiwar
Imli
Jugeani
Janirn
Rachaar
Kakail
Kalmi
Karanji
Kagai
Khair
Kulu
Kumbhi
Kusiat

ANNEXURE -1

LOCAL AMD SCIENTIFIC

NAMES

TRERS, WELDS, CLIMBERS AND GRASSES

e et oo iR A TATH - T T o e o A Aim e n E e ———

Buchanania lanzan
Mangifera indicsa
Cassia fistula
Bauninia mulabrrics
Eublice officinaiils
Bauhinia racemoss
Terminalise brjuns
Terminalia belerica
Fiecus benghulensis
Rydia calycina

Acgle marmelos
Zizyphus muuraltisns
Semecarpus ahacard iu
Chloroxylon owishenia
Hymenodictyon excelsum
Pherocarpus marsuplum
Albissia odorabissima
Holoptelea lntegrifolia
Cerdia dighoomn
Ehretia leavis
Securineds Virosa
Grewia tilisefolia
Anogeinsuy latifolia
Dalbergia paniculuta
Holarrhena wubidysentrica
Cleistanthus cellinus
Zizyphus xylopyra
Adina cordifolis
Cochiloopermun relidiosum
Terminalia chebula
Ny:tanthes nebortristis
Acacia leucophloen
Tamarindas indica
Eloeodendron glaucus
Symyvgium cunind
Bauhinia varicgala
Flucourtlis indica
Mitragyona purvifolia
Pougamisa pinnuts
Bridella retiusa

Acacia catechu
Pherculisa urens

Carevs arbores
Sehliechern oloosa

90

Family

————— — — 2 T e iR L L W -

Anacardiaceae
"dCJ-

Caesalpiniaceas

Fughorbiaceae

Caegalpiniuscese

Combretaceas
"df:\"‘
Urticuaecene
Malvaceae
Rutacease
Bhamenaceae
Anucardiacess
Maliacese
Eubiaceae
Papulionaceae
Mimisaceae
Urticuceae
Boraginaceae
~-do~
Euphorbiacesae
Tilimceae
Clubretacene
Papilionacesae
Apocynaceae
Fuphorbiaceae
Ehamnaceas
Rubiaceae
Bixucesac
Combretaceae
Cleuwcese
Mimisaceae

Ceasalpliniaceae

Celastrocene
Myrtacene

Ceasalpiniaceae

Bixucese
Bubiaceas
Papilionaceae
Euphoribiscease
Mimosacese
Sterculiaceae
Myrhuacesae
Sapinduceae

OF COMMON
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Lasors
Lendis
Lokhand
Maharakh
Mahus
Mainphal
Mokhin

Moyen

Heem

Padar
Palsas
Padar{chhotal
Parn jre
Papra
Phetra krla
Phetra safed
Pipal

Rohan

Sagon

Saja

Sal

S5alai

Semal
chisham
Sinduri
Siris safed
Siris kula
Sisgoo
Siwan

Teridu

Tilwe,
Tinoa

g

Bans

’

Amera
Baichandi
Baibarang
Chibind
Childi
Dhaweai
Dikamall
Gursakiil
Gokhuru
Khirsni
Kuro,
Marorephsl
Heel
Sindburil

Cordin dichotoms
Lagersiroemia parviflors
Ixorn arborea

Allanthus sxcelss
Madhuce indics

Bandia dumetorum
schirehrn swietenioides
Lannes coromaundelios
Avndirachis iodica
shereospermin Susvealens
Buten monospermn
Shereospermunm personatun
Erylhriona subcross
Gardenia latifolia
Fandia ulginoss
Gardenis burgidsa

Fimuy religiosa
Sormide Febrifuga
Tectona Erandis
Terminalla tomenbosa
Chores robusha
Boswellin serrata
Dombiux ceiba
Dalbergio latifolia
Mallotus ghilippensis
Albimeia procera
Albiszin lebbeck
PDalbergin sissoo
Gualina arboren
Diosprros melanoxylon
Windliaumlis exscrta
Oige=ints cojelnensis
Fiewwrs glomersta
Dendrocalamis strichus

COMMON WEEDS

Colebrookia

Dioneoren davaona
Bmbells rolmiola
Phiosnix acoaulis
Flemingia bracleats
WoodTordia floribunda
Gardounla lucids

Growia hirosuba

Tritulus berrestris
Myotanthes arbortristis

Helervhiens anlidysenterica

Helicheres isorn
Indigofers pulchella
Mallotus phillipphensis

9]

Boraginaceas
Lythraceas
Bubiacese
Simarubacene
Sapirndaceas
Rubiacess
Qleaceas
Anacardiaceaes
Melinceae
Bignoniacene
Papilionsceae
Bignoniacese
Parilionaceaes
RBubiacesae
~do-
~dn-
Urticaceae
Meliaceacs
Yerbenacesne
Combretaeceae

Dipterocarpacese

Burseraceae
Malvaceae
Papilionacaeae
Euphorblaceae
Mimosaceae
._.do_.
Pupilionaceas
Yerbennceae
Ebenarcese
RBubiacene
FPapillionaceae
Urticaceas
Graminens
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Gurar
Kalsibel
{keoti)
Malkamini
Maknsl
Husbel
Palasbel
Ramdaton

Bhusbhusi
Chhir
Ghunad
Khus

Kugal
Phulbahari
Rusa

Sabai

COMMON CLIMBERS

Hillittis suriculsta
Ventilage calyoculsta

Celastrus paniculatsa
Bauhiinia vahlii
spatholobus roxburghii
Butesa superbs

Smilax macrophylla

COMMON GRABSES

Bragrostis Lenella
Imperats cylindrica
Anthisbtiria ciaslista
Vetiveris zizanioides
Heteropogon contortus
Thysanclaens maxima
Cymbicpogon martinii
Eulsliopsis binata

Fok A sk ekokok
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AFPENDIY A

¥illsies surveved in Stratum A

5. Ro.  Hame of village Ho, of Ho. of family
household members
1. Kamthi 10 63
2. Kui 19 382
3. Daun jars 18 71
4. Khants 14 63
5. Harri 19 32
6. Lalpur 163 B4
7. Padwaniyva 10 69
g, Andhiaripars 14 38
9. Taraigaon 19 73
169, Khodri 19 71
11. Baba Talah 87 59
12. Bijra Kapa 18 74
13. Kanchenpur 19 68
14, Martikaps (Motikapa) 19 83
15 Baheramunds (Bohramunds) 19 75
18, Rechhar {(Kachar) 1 45
17. Rarsiws 14 33
18, Pitheagmgaar 163 39
19. Bagidheri 13 56
a0, Tikar 13 67
a1. Pondi 10 61
22, Mendrapara 19 78
23. 51111 19 74
24, Iml itbehry 19 46
25, Korbi 19 65
28, Fawe 18 85
27. Savinpars 18 52
29. Danut&rparn(Dhanuwarpara} 12 46
28, Sis 18 T
3. Mol an, 1 51
31, Iraph 18 314
32. Nowapara 182 69
33. Awlibhatn 19 117
34. Jhingatiur 12 39
35. Laimataliya 18 73
36. Imlibhiats 14 68
37. Purera 18 gk
38, FPidiyn 19 84
39. Budhanpur 19 70
44, Jhinks 13%] 71
41. Banhl}l (Banahil? 19 ) 19
12, Phalsari 27 52
473, Sawpara 14 59
44, Kaps Nawspara 18 55
Total .. 4-34 2981
4
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APPENDIX B

Villages Surveved in Stratum B

3. Ho. Hame of village Mo, of Ho. of fomily
household mbers
1. Haduaspur 13 86
2. Senpur(Sonpuri) 19 T2
3. Lachhanpur 19 64
4. Barelskhund 16 77
5. Dai ja 14 111
5. Siltars 19 92
7. Belpani 18 57
8. Mandpur 10 95
3. Barhi 19 78
143, Dhandhbean 19 82
11, Khatoliya 164 68
12. Ehaprakhol 18 65
13, Chakrakhund 315 4
14. Bhansesar {(Bhaneshara) 10 g4
15. Basantpur 143 . 78
16, Selrha 1¢ 81
17. Kharkensa 16 97
18. Mavharpar 13 . 72
19, Kosa 18 117
29. Rasantan 16 B4
21. Pacheri 18 61
22. Murpar 14 93
23. Kntad 13 142
24. Junjgir 13 86
25. Gidhna 19 B8O
26. Kotetara 19 126
27. Akalsars 14 59
28. Arasiys 18 59
29. Jareli 19 96
34. Chhawripsli 14 82
31, Bhachapara 19 69
3z2. Ghuteli 1¢ 94
Total 320 2629
95
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APPENDIX €

Towns gurveyed in Stratum C
3. Mo, Mawe of Towo No, of Ho, of family
’ . household members
1. Mungheli a6 159
2. Ratanpur 21 161
3. Sakhi 28 139
Total .. 51 469
AFPPENRIX D
Towns/Cities Burveved in Stratum D
5. Ho. Hame of bLown/city Mo. of Ho, of family
iousebrold mpexbers
1. Rilaspur 26 127
2. Korba s 146
Total .. 4 167
96
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