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PREFACE

This ,report contains results of the inventory of
the forests of Reipur district in Madhya Pradesh made by the
Central Zone of the Forest Survey of Indis. The inventory
was made during the period February 1986 to May 1986, The
report covers HNorth Raipur, TFast Raipur and South Raipur
Forest Divisions of Madhya Pradesh.

Total forest area in Raipur district is 7949 sq. km.
which works out to 32.92% of the geographical sres of the
district. According to the survey, out of the forest ares of
the district nearly 88.71% sarea has some forest vegetation
composed of dense, moderately dense, cpen forest, serub
Jungle and young plantations. The rest of the aresa is devoid
of any Lree cover, Sal i1s the importuant species of  the
district and contributes 24, 55% to the Lotal drowing  stock

which is nearly 47.57 willion cubic et pes. The  averiyie
growing  stock  in one hectare of forost works oul et 67.106
suble metres, In addition ta Sal, other iluwporbant SveLLEE Lo
order  of Lheir preponderence are Termingd s Lomoentosn,
Boswellina serralya, Anogelscsus latifolia tarnl Dlospyros
mezlunoxylon, These 9 species Legebbier acoount, o trezaar 13

half of Lhe growing stock. Teuk hiarldly contributes 1.53% of
the total volume of standing tiwmber in the districl.

Bamboo (Dendrocalamus strictus) ocours over some of

the forest areans mixed with Lroe foresty. He: pure  bamboo
forest wareas are presecl. Since large areas of bamboo
forestys were under redenceration crop, ite contribulion to Ube

€rowing stock lu very legs,

This report was compiled by Shri 3.C. Gurpts, I¥S,
Jouint Director, Forest Survey of India, Centrsl Zone with Lhe
assistance of S/shri M. D Singn, Sr.Tech. Ausistant and Anil
Biala, Jr. Tech. Assistent .

I hore the report will be useful o plenning  the
Forest Mansgement in Raipur digtrict.

S B LAL
LIRECTOR

FOREST SURVEY OF IRDIA
25-5UBHASH BOAD
DEHRADUN
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1.9 GENERAL:

Raipur district forms =a pPart of the Raipur
Commissioner’s Division in the Chhattisgarh region  and

occupies the south-eastern part of the ‘upper Mahanadi -basin:

and a large belt of hilly areas to the east and south. The
district is situasted between the paralléls of “latitude 19°45°
north end 21° 53’ north and the ‘meridians of longitude 81°24°’

vast and 83°16° east. The district is bounded on the morth by \

Bilaspur dlstrzct on the scuth by Koreput dlstrlct of Origsa
state, on the east by Sambalpur and Kalahandi districts of
Orissa state and on the west by Durg district.

The Kharun and the Jonk rivers mark for some
distance the western'and the eastern boundaries respectively
of the district. The Secnath and the Mahanadi form the
northern boundary whereas the Tel river flows alongd & section
of the southern boundary.

1.1 TOTAL AREA AND POPULATION:

The total area of the district is 2 . 5q. k.

Ruipur 1is the most populuted district in the Gtate with a
total pupulation of 30,79,476 according to 1981 census.

1.2 ADMINISTRATIVE UNITS

This district has been divided intoc 5 Revenue
subdivisions and further into 11 tahsils with hesdquarters at
Raipur, Dhamtari, Balode Bazar, Mahasanmund, Bindranawaguad,
Simga, Khasdol, Bilaigarh, Bhatapara, Ssraipali &and Rajimn.
There are 36 police stations in the district for maintaining
law and order and 24 development blocks for execution of
development schenes. For the territorial esdwinistration of
the forest areas the entire district is included in  Raipur
circle with three divisions namely North Raipur Division,
East Raipur Division and West Raipur Division.

1.3 FOREST AREA:

The total forest area adopted for this survey
report 1s 79480 sq.km. which is the totel green coloured ares
shown as ‘wooded area’ on 1:59,000 scale toposheets
published by the Survey of India. This includes following
areas by legal classes under the charge of the forest
department in Raipur district.
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Reserved forést =% 4441.92 sa.km. |
Protected forest 2 2767.99 sq.Kn.
Unclassed forest - 1?4 13 sq.km.

—— o . — — . T i A

Total: —~ 7323.14 s5q.kmn.

In addition to above areas, during the last 17-18

vears, large blocks of forest areas, mainly protected
forests, ihed been transferred by the forest department to the
Revenue department for various purposes. The total extent of

these -areas - was 1747.13 sq.km. but most of-them» have- been
under cultivation or other non forestry uses. Thus, a wvery
-semall p ion of wobded area is in charge of the Revenue
departmen% in Rajipur district.

The gross total of the forest areas under forest
department . and those possessing wooded cover under the
Revenue department match with the total wooded area arrived

after summing up entire green coloured area of all toposheets
covered in this district.

1.4 CLIMATE AND RAINFALL: |

The climate of the district is of extreme type. it
is characterised by a very hot summer and cold winter. May
is the hottest wmonth and December is the coldest wonth of the
yvear, The winter commences normually from November and lasts
till the end of February. The hot sesson follows thereafter
and continues till the middle of June when the monsoon sets
in and lasts till the middle of October.

The average annual rainfall of the district 1is
1987.© mm. About 60 percent of rainfall is received between
July to Seprtember.

A disgram appended on page no.3 displays mean
monthly varistion of temperature and rainfall at Raipur. -

1.5 TOPOGRAPHY :

The district occcupies the south-eastern part of the
upper Mahanadi valley and the bordering hills in  the south
and the east. Thus, the district is divided into two major
physical divisions, viz. the Chhattisgarh plasin and the hilly
areas. The Mahanadi crosses the district diasgonally from its
south-western corner to the northern boundary. The country
to the west of the river comprising the north-~eastern part of
Dhamtari tahsil,the whole of Raipur tahsil and the ~ western
part of Baloda Beazar tahsil is &a part of the open
Chhattisgarh plain which is gently sloping, thickly populated
extensively cultivated and almost devoid of forests. The
rlains also extend 1in & belt of 13 to 16 kms. east of the
Mahanadi except between Sirpur and Kasdole where the hills
are very  compact. To the east of the Chhattisdarh plain the
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h1llyhhd:3&8 obver the southern part%ofﬁbhamtarlrtahsil, ‘the
south<éastern part ‘of Balcda B&Z&rnt&hbllfand the bulk of
Hahasamund and Bindranawagarh tahsil. "&ﬁqmi
%*‘ The Sihawa g%oup of hills lies on the Plateau +to
the west of Sondur vaﬂley in the southern part of, Dhamtari
tahs11. A large belt of hilly and forested areag. border the
;“aagtern bank of the | Mahanadi north of Ralpur—Sambalpur
isﬂatxonal Highway. Fr the vicinity -of Kasdol;f!it ' bends
" towards +the sast and eéktends to Sarangarh tahsil? ofdﬁﬁa; arh
"district in south of the Mahanadi“valley. Between®the %hills
4 of%: SBindranawagarh and Jangla pahar lies a belt of:ffairly
level country through which Raipur ~Sambalpur and Raipur -
Arang - Khariar roads pass. sThere are several amall
- clearings in this tract. The Basna-Saraipali tract hasg™ been
mostly accepted for riculture. This tract falls in ‘the
Surangi valley. The Deobhog tract is to the extreme south-
east of B1ndranawagarh tahsil lying in the narrow valley of
the Tel river.

The elevation in the entire area varies from 304 M
to 914 M above mean sea level.

1.6 DRAINAGE:

The Mahenadi ic the main river of the district.
The whole of the district, except a few areas on the Kondageon
Batstar plateau are covered by the Mahanadi drainage systen.
The genersal slopes of the country, with local variations, are
towards the north. However, the Tel and Surangi flow towards
the east and south east respectively.

The important tributaries of the Mahsnadi river are
the Pairi, the Seonath and the Jong. The Hasdo, the Mand,
the Ib and the Brahmini are the other rivers which join it on
the left bank and the Jira, the Ong, and the Tel join it on
the right bank.

1.7 GEQLOGY AND ROCKS:

The rock formation of the district is as under :-

Geological period Name of Rocks/soils.
formation
1. Recent Alluvium Alluvial soil.
2. Pliestacine to recent Laterite Laterite & Lateri-
tic soils.
{ Raipur series Platy quartzites,
3. Uprper Precambrain { Shaly limestone
cuddappaks, { Chandrapur caelcareous shales.
{ series Coarse ferruginous
sandstones,
Quartzites.
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4. Lower Iron ore Ferruginous shsales

Precambrain -Dharwars series Banded Haemali
quartzites,
Phyllites &
schists.
5. Archeans Ignecus Granites, granitic
metamorphic. gneisses, Pegma-

tites etc.

Most parts of the district are covered by
Cuddapah rocks. However, in the sastern and southeastern
parts of the district the Archean granites, Granitic gneisses
and other intrusive rocks are found. In the north-eastern
parts of the district Dharwar rocks, which are metamorphic
rocks of sedimentary origin, are exposed. At places,
intruscions of Pegmatites end basic Dolerites are also found
in this district.

1.8 SOILS:

The parent rock or parent materiael is one of the
important soil formation factors. However, its effect  iu
altered by other gcoil forming factors like clipate,
vedetation, Ltopography  eto, In Raipur district, one can
observe broad correlation between the main geclogical
formations, 5011ls obtained from them and main forest  types.
The rocks of the Cuddapah system, particularly the Chandrapur
sundstones, give rise to pooy soils where generally  mixed
forest of inferior tyve is found. Where bLiokbic interference
like heavy grazing combines with these goils, it results  in
occurrence of patches of stunted Khalr and Euphorabia
specics, Granites and gnelses many times give rise to  poor
501l and Mixed type of forest with low stecking a5 seen  in
such areas. However, fine granitic gneisses have given rise
tou sandy loam Ssoils which are rich in iron contents and carry
goxl guality Sal forest. The schists and ferruginous shales
of Dhuarwar sage €ive rise to reddish brown soils  which are
deep porous and soft and support very good Sal  forests.
Laterites gdenerally support poor vegetation. Doleritic
intrusions give rise to grey blackish soil and carry  patches
of Teak forests, Alluvial deposits which are met with along
banks of rivers and unalas 1ike Sandor, Parry, Amsar, Ddanti
etc. are very good forest soils.

Cliestanthus collinus iy  common on laterites
whereas heavy black ocotlton s0lls  are characteriged Yoz
dominance of Terminalis tomentosa. 3al forests are more
comuon on the metamorphic rocks of  Dharwar  system. Thisge

forests end abruptly on the send stone beds and are  wabsent
on the lime stones.

en
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1.9 -MINERALS:

e
The district is def1c1?nt in mineral wealth except
for lime stone and dolomite !

Gold is washed at places from the bed of Mahanadi
and Jong rivers. Rajim is particularly mentioned for gold
washing. There had been & gold mine in. Sonakhen hills but

the percentage of gold reported wes found to be very less.

Iron ore ‘is found in small quentities &cattered over the
entire district. Pyrites (Iron sulphide) is found in

assocation with?shalyalime—atonefﬂin Kasdol -region. % Clay for

brick making is available on the bank of Kharun river.
Minute dquantity of Galena occurs in streaks and patches near
Bijrabhata,

An occurrence of lignite is reported in the bed of
Kharun river. Lime-stone extends in the form of discontinuous
patches near Mahasamind and Raipur.

1.10 LAND USE PATTERN:

Cut of the total deographical area of 24117 sq.km.
7949 sq.km. are under forest. The remaining srea is chlefly

i

unider agricultural use. Some portion of land iz wunder non-
agricultural uses such as habitations, roads, fallow lands,
rastures ete. The agricultural use of land is classified as

under in the "Basic Agricultural Statistics of Madhys Pradesh
{1982-83, 1986-87)" published by the Commissioner, Land
Records & Settlement, Gwalior, Madhya Pradesh.

_______________________ fﬁdﬁﬁL_Jaa_»C}ug}.__“Hmh_______;_,*_,

Land under Cultivable Old Current Net aresa
misc. tree waste fallows fallows 5 0OWD
crops and

groves not
T included in
net area sowr

1 2 3 4 5
1100 45, 144 35,013 32,776 9,34,581
1.11 SOCTO-~KECONCMIC CONDITION:

The district is one of the educationally backward
districts of Madhya Pradesh.38.81% population of the distriet
is literate. Agriculture forwms the basiec economic activity 1in
this district. Bowever, it has remasined under—-developed due
to lack of education and prevailing poverty. Nearly 75-80%

ropulation depends uporn sgriculture. Employment

opportunities in  other fields like industries etc. remain

much limited. About 39% of the net sown area has irrigation

facilities. The important crops of this area are paddy,
6
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wheat, jawar, maize, kodo/kutki, sugarcane, potato etc. As
rer the District Statistical Handbook, 1985 the total 1live
stock population of Raipur district is 2091479 out of which
there were 1471378 cows and 3, 24459 buffaloes. Using male
buffaloes as draught animel o7&or ploughiﬂg is the
peculiarity of this ares. .

The following table gives some idea of [the various
socio-economic features of the district(eas per 1981 census).

T T T e e e i " ke e . o i . ot . i A i g e S it Y i o . o . M e ey e iy . T T AL ke T . o e e

- - - -

1. Population _ 59,79,476
2 Percentage of urban population \ 17.19
3. Percentage of rural populetion +. 82.81
4 Percentege of scheduled caste

population to the total population 13.77
3. Percentage of scheduled tribes

population to the total population 18.55
6 Population density per sq. km. 145
7. Percentage of male litersacy 44 .90
8. Percentage of female literacy 16,82

9 . Total guantum of land under irrigation(ha) 3,44,842
18, Area irrigated more than SO once (ha) 1,668

11. Average yield of paddy in quintals per ha 12.97

{Source : District Statisticel Handbook for Raipur, 198%)

1.12 INFRASTRUCTURE:

The transport and communication are the most
important factors contributing Lo the development of an
economy. This district huas good communication systemn. Railway
lines from Howrah to Bombay and Durg to Waltair rass through
this district. The narrow guage railway line from Raipur to
Dhamteri and Raipur to Rajim also serves this district.
Mationsl Highway No. 6 connecting Calcuttus-Dhulia via. Raipur
and Nagpur and Mo, 43  connecting Raipur to Vishakhapatrnum vis
Jagdaelpur{Buastar) run through 1his district. There are
3,779.64 km.of puakka roads and 2,474.46 km. of kachha reoads in
the distvict. These roads are maintained by the state P.W.D.
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Tahsil-wigse details of pakka &and kechha roads
meintained by state P.W.D. during 1984-85 are given as under:

Name of Paﬁka roads (km. ) Kachha roads(km. }
Tahsil =~ @ e

Main- Local Total Main Local Total

tain- orga- tain orga-

ed by nisa- ed by nisa-

L gﬂDh tion. _PWD tigp.

1 2 3 4 5 6 7
Rajipur 813.32 -~ 813.32 524.88 - 524. 88
Dhamtari 427.90 - 427.90 397.60 -  397.60
Baloda
Bazar 274, 50 - 274.50 231.806 - 231.80
Simga 154. 80 - 154.8¢ 115.7¢ - 115. 79
Kasdol 208. &0 - 208. 900 128.290 - 128. 20
Bilaigarh 243.20 - 243.29 1060.70 - 190, 70
Bhatapara 142.080 - 142. 00 120.00 - 120. 20
Mahasamund 473.62 - 473.62 317.62 - 317.82
Saraipali 270.99 - 27€¢.99 273.51 - 273. 51
Rajim 287.01 - 287.01 47.70 - 47 .70
Gariaband 484, 3@ - 484.30 216.%5 - 216. 55

In addition, there are large number of forest roads
maintained by the Forest Department which also help the
counmunications in the interior areas and facilitate transport
of forest and agricultural produce.

1.13 FOREST PRODUCE AND FOREST BASED INDUSTRIES:

The important forest produces of Raipur district

are timber, fuelwood, ballies, bamboos, charcoal, tendu
leaves, mahua flowers, mahus seeds, sal seeds etc.

There is one plywood industry, two raper industries

and one= bobbins blocks and shuttles industry at Raipur. In
addition, there are about 160 saw mills and a good number of
Bidi manufacturing units in the district. Furniture meking,

bamboo-basket weaving etc. are the cottage industries in
several urban and rural areas of the distriet.
* ok ok b koK
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CHAPTER = TWO

THE FORESTS.-
-9 GENERAL DESCRIPTION:

The factors which influence distribution of various
orest +types are mainly climate, s50il, topography and past
reatment. Nevertheless, the forests of Raipur district are
ery interesting from ecological point of view as several
nstances of the effect of parent rock on forest types are
observed in this district. Moreover; two ‘important forest
yres i.e. Sal and Teak, ere found to occur side by side.

3
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in this area. In some areas, tesk and sal can be seen
gfowing together naturally.
2. FOREST TYPES:

According to Chempion and Seth’s classificaetion
following main forest types occur in this district:

C/C2 e : Moist Peninsular Sal J
B/Cl (¢} : DPry Peninsular Sal Forest.

4/C1 {(b) : Southern Tropicel Dry Deciduous Teak Forests.
B/C1 ¢ : Slightly Moist Teak Forests.

o LR =
[l L I )

Wherever szal or tesk is more than 20% in the Crop
such  areas have been classed as Sal forest or Teak forest,
All these forest types occur with or withoul bawboo i, e.
Dendrocalamus strictus. No pure bamboo forest has bheen seen
during the survey in this district.

1. ZSAlL FORESTS:

Good quality Sal forests are confined to deep sandy
loum so0ils derived from fine grained granitic gniesses or
metamorphic rocks of Dharwar formation. These are mostly oo
flat lands or on lower slopes of the hills. These are
classified wunder moist peninsular low level Sal forests.
Here, sul Lrees are well shaped and with straight boles. Sal
forws o very large percentage of these foresis and generally
Erows pure over vast stretches. Important associstes of sal
colanor 1y met with are Terminalia crenulats {(Saja),
Pteroccarpus marsupluai {Bija) and Anogeisous lutifolia
(Dhauda)y, Adine cordifolia (Haldu), Dicspyros melanoxylorn
(Tendu), Madhuca laetifolisa {Mahusa), Dlabergia paniculatsa
{Dhiobin). Grelina arborea {Khamer) Mitragynsa
rarvifolia{Mundi), Schleichera oleossa {Kusum) are less common.
Sulwelis malabaricum (Semsl)y is confined to streamn banks.

In the second storey, we comuonly find Emblica
officinalis, Buchanania luanzan, Cleistanthus collinus,
Lugerstroemia parviflora, Grewis tiliaefolia, Kydia calyecina.
Qugenia oojeinensis, Cassia fistuls ete. Medium to poor

A/C3 : Southern Tropical Dry Deciduous Mixed Forests.
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quality Sal (Quality 1I1 & 1IV) eclassified under moist
reninsular high level sal or under northern tropical dry
deciduous Sal foregts occurs mostly over hill tops, platesaus
or where soils are shallow and granular. Dry sal occurs on
soils where socil copditions are not favoureble for retention
of wmoisture. Prgportion of sal is much less in these
forests. Large atches of Miscellaneous forests occur in
between the Seal [|forests. Common associates of sal are
Terminalia crenulata, Anogeissus latifolia, Lagerstroemia
parviflora. Otheﬁ associates are Mitragyna rarvifolia,
Pterccarpus marsupium, Diospyros melanoxylon, Adina
cordifolia etc. Bopswellia serrata (Salai) is an important
associate in dry S&l forests though occesionaly met in high
level peninsular Sal forests also. Underwood is usually thin
and species like Cleistanthus collinus, Zizyphus xylopyra,
Buchnania lanzen etd. are met with.

2. MIXED FORESTS:

Large forest areas of the district are cccupied by
Mixed Forests where important species like sal or teak are
either absent or present in small proportion and are not
dominant, .

Good gquality Mixed forests are found on deep soils
with well drained sandy or clay loam underlain by schists or

gniesses  of metamorphic origin. In many of these forests,
denge  understorey of bamboo is present. Principal species
found are Terminulia crenulatuy, Ancgeissus lutifolia,
Diovspyros melanoxylon, Pterocarpus MArSuUp 1um, Adina
cordifolia, Dalbergia latifolia, Boswelllia serratu, Lannea
coromandelica, ‘Lagerstroemise rarviflorsa b, Mudhucsa

latifolia and Dalbergia paniculats slso  occur st plucesy.
Schleichers ocleonsa, Terminalia chebula, Terminslia belericsa,
Syzydium cumini occur scantly. Salmalia malabarico, is mainly
confined to alluvial soils.

Where there is thick bamboo understorey, other
underwood species are sparce. In these forests the same
underwood species as occur under 38l forests arie; cotnornly
found. Where bamboos are absent there is sufficient underwood
mainly of Cleistanthus collinus and other underwoo sSpecles.

Poor quality mixed forests are found on  various
gzologicul formations where the soil is shallow  and sandy
withh pebhbles and gravels. In such areas sgualasl is  an
important component along with Terminalia crenulsts and
Anogeissus latifolia. Acacia catechu (Khair) is also found in
some  of these forests. Sterculia urens {(Kullu) is found on
rocky  arewas, Cleistunihus collinus, Enmblica officinalis,
Buchnanlisa  lansan, Gerdenis latifolis, Cassias fistuls and
Holarrhens antidvsenterica ere mainly found in the underwvood.
Bamboos  occur in meny eareass in Mixed forests either of
good or poor gquality. Khalir sometime occurs in small dense
ratches on sandy socils derived from CoOarse grainecd
sandstones with intrusions of regmatites.
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3. TEAK FORESTS:

Good quality Tesk forests are found on schists of
lower foot hills and on alluvial so0ils. Proportion of teak
varies from 20% to 99% in such areas. It grows well on deep
loams or clay loams in valleys and lower slopes. Associates
of teak are the same as found in Sal forests i.e.
Terminalia crenulata, Anogeissus latifolia, Prterocarpus
marsupium, Adind cordifolia etc. In second storey we came
across the Cleis#anthus collinus, Lagerstroemia parviflora,
Diospyros melanoﬁylon etec.

Poor iuality Tesk forests are found on soils

derived from dpleritic intrusions along with granitic
dneisses. Soil is loamy to clayey with boulders. Important
associates are Anogeissus latifolia, Boswellia serrata and

other common asscociates mentioned above.

In many of the forest areas Teak, Sal and Mixed
forests alternate at very short distance. In some places
teak and sal are found to be growing together. Bamboo occurs
in meny of the Teak forest as understorey.

In south Raipur Forest Division, we c¢ome across
slightly moist Teak forests also in alluvial belts
particularly along river banks where Schleichera olsosa and
Adina cordifolia are important associates of teak in addition
to Terminalia crenulata and bamboos. Extent of this forest
type is, however, limited.

2.2 FOREST MANAGEMENT:

As already mentioned in Chapter I, there are three
territorial divisions in this district for management of
forests. In addition, there are two production divisions and
one division each of plantation, wildlife and s0i1l
conservation. Out of the total forest area in the district
3749.8B7 sq.km. is covered by working plans and 3260.99 sq.kmn.
by working schemes. Only unclassed forest area of 174.13
sq.km is not covered by any working plan or scheme.

Since the area is covered by three forest divisions
and there are separate working plans for each division in
addition to working schemes, it is not feasible to describe
forest management in the district in details in this report.
However, a general and broad outline of forest manadement is
given below.

Forest management 1is primarily based on the
cbjectives of management and different treatments are given
to the forest areas to suit the character of vegetation and
its reguirements.

Forests on steep slopes in hilly areas, which must
be protected in the interest of soil and water conservation,

11
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are placed in the Protection working circle. In these areas

either there is complete protection or very light fellings

are permitted. :

5 i
Sal forests occupy larde part of this district.

Better gquelity sal forest gemsrally occurs where moisture
condition are favourable i.e. in deep so0ils om plateau or

gently undulating areas. The forests are mostly irregular.
In such areas only over-matured and matured rees can be
removed without sacrificing younder growth.. These are,
therefore, managed under Selection-cum-Improvément working
circle. Poor Sal forests are generally ope with heavy
invasion of weeds and grasses. Such areas | need proper
silvicultural treatment to nurse the sound trees. These are

rlaced under Sal improvement working circle. Yield from these
areas is low as it is obtained only from dead and dying
trees. Mixed forests cover the major portion of the forests
and there are large arwan where valuable mixed forests eare
found. Hence, matured and over matured trees are harvested
under Mixed improvement working circle. Some areas of Mixed
forests are also worked under Coppice-with-reserve working
circle.’

Teuk areas, though much less in extent, are valuuble

and deserve special attention. Such forests are generally
irregular ard are deficient in higher ade classes,
Regeneration is also not adequate. These are managed under

Teak selection—cum- improvement working circle.

In wddition toc these, there are other important

specics  like  bamboo, Khair, Semal etco. occurring in
agsociation with  other Torest types but requiring separate
munadenent  practices. Such  species are manasged urnider
separate Overlapping working cirele like Bamboo worhing
circle, Khair working circle, Sewal working circle, Kullu

working cirecle etc.

Large scale plantations of teak are raised under
Teuk plantation working circle which includes areas not only
of Tesk forest but also some aress of Mixed and 5al forests
suitable for raising teak. Existing forest villages and
arens under preservation plans etc are munaged under
Miscellaneous working cirele or Forest village upliftment
working circle.

2.3 DAMAGE TO THE FORESTS:

As is common all over Indis, the wmajor damage Lo
the forest is caused by human interference either directly or
indirectly, through the cattle kept by him. Must  of  the

domage ic for meeting the needs of the people for fire wood,
building materigl, Egrazing of the cattle, collection of minor
forest produce for sale etc. Practice of shifting
cultivation which was common in the rast secus to have been
controlled how and no aresa under shifting cultivation could
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be observed during the survey. Damage to s0il by hesavy
biotic interferences is one of the major hazards as this
district 1lies in +the water shed of the Mashanadi river.
Hirakud Dam constructed on the Mshanadi river,near Sambalpur
is about 309 km. to the east of Raipur. If it is to be
preserved longer, adequate soil conservation measures in the
agricultural as well as forest areas of the district are
absolutely essential.

2.4 RIGHTS AND CONCESSIONS:

There are no rights of any description recognized
over the gdovernment forest in the district. However, certain
concessions are eallowed to agriculturists. These include
dgrazing of their cattle in the forests, c¢ollection of
small +timber and fuel from the forests for their bonafide
reguirements etc.

2.5 WiLD LIFE:

This district had once the reputation of beingd
abundant in wild animals. However, there ig an appreciable
depletion of the wild life at present which can be attributed
to indiscriminate shootingd, destruction of forests and
extension of cultivatiocn. Some of the +tribals, who have
inherent hunting instinct, are also responsible for
destruction of wild life. They hunt by bows and arrows and
also lay out traps. Wild life iz scarce in scattered blocks

of forest which are interspersed with or surrounded by
ropulated villeges.

There sare threes wild life sanctuaries in this
district, namely

1. Barnawapars ~ 244.66 sq. kn.
*'2. Sitanadi - 553.36 sqg.km.
3. Udanti ~ 247 .59 sq. kw.

Udanti wild 1life sanctuary 1is the only sanctuery
in Madhya Pradesh for wild buffaloes. Barnawapara sanctuary
is quite rich in Chital and Wild boars.

Wild animals commonly found in this district are
Tiger, Panther, Gaur, Wild buffaloces, Sambhar, Chital,
Nilgai, Barking deer, Besar, Wild dogs, Wild pigs, Hares,
Monkeys etc.

Bird life is not abundant. However, birds like Pea-
cock, Greenpigeon, Red Jjungle fowl, Woodpeckers, Hornbills,
Bulbuls etc. are commonly seen 1in this area. Due te the
absence of large reserviors asnd tanks no migratary birds or
ducks are seen.

KK K N ¥k Ok

13

Contents



o L Sl 1.
38 {DBJECTIVES OF THE SURVEY:~;
The obaect:ves of this rasqu

Eon
1. To collect 1nformat1on’§§‘d
with regdard to varlous' P

’ Hopogrdphy,altitude} a“peet, -3 |

ameters such ‘as
pe,- 501l depth ete.

2. To collect . Yariocus informa
1nclud1ng or131n of crop (whether the crop is of
seed -origin; coppice origin or' plantation), its
lcompositicn, ‘height, size, quantum of regeneration,
injury to crop, fire incidence, grazing incidencs,
presence of weeds end ¢graseces etc.

ion on crop data

3. To collect 1nformation regarding bamboo occurrence
such as species found, their density, quality,
quantity and regenerat1on ete.

4. To estimate the forest areas under different crop
couposition and elso to assesse the extent of forest
ares under non forest use,

5. To estimate the growing stock of trees and bamboos
in areas having forest cover.

B. To determine the plantation potential of the land
which is poorly stocked or unstocked.

7. To focus attention of the rPlanners and forest
officials on the critical aspects and conditions of
the forests for timely remedial messures and for
future planning.

3.1 : AEEA CONSIDERED FOR SURVEY:

For the purpose of this inventory, the forest saresa
falling in Raipur dis of Madhya Pradesh was considered.
Iry order to decide foreqt areas, the recent Survey of India
toposheets, preferably of 1:58,000 scele snd  in case of
their non-availability, the 1" = 1 mile toposheets were
used, All those areas which sare demsrcated by double
dotted forest boundaries on  these toposheets and are
heving green wash within or outside such boundaries, were

taken as forest areas for undertaking this inventory.

14
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3.2 INVENTORY DESIGN:

. A common 1nventory design for; the whole
organisation was evolved in consultation withi the Central
Statistical Organxsatlon (Govt. of India) for undertaking
inventory work in verious parts of the country. The design
anisaged the survey of two randomly selected plots, each of
ﬂhlsha area, in each grid of 2 1/2’x 2 1/2’(1at1tudes and
“longitudes)} on the toposhest of 1:50,008 or 1: 68,360 scale. A
drid’ bounded by 2 1/2 x2 1/2° latitudes and lon itudes covers
about 20 sq.km: area in ‘which B.2 ha“area is actually sampled.
Thus the sampling intensity of the survey comes|to &,.01%. The
method of marking the plot centre on the map within grid is
ag follows :

-‘. -

Two sides (X - axis end Y - axis) of a grid were
measured in millimeters. The length of these 8ides was
divided by ©@.6324 mm (side of ©.1 ha square plot) in case
the map was on 1:50,000 scale, or by 0.4990 sm in case the
map was on 1:63, 360 scales. The quotient so obtained was
rounded up. Let the numbers (quotient) for X axis be x and
thet of Y axis be y. Actually the number x gives the no. of
plots +thet may fall along X axis and number y gives the no.
of plots that may fall elong Y axis. The product x X ¥
gives the total number of sample plots that may exist in a
grid of 2 1/2’x2 1,/2’. Out of these plots (x X ¥), one plot
has to be selected on the basis of random number and the
second one with the help of the first plot which will be
explained in next para. For the selection of 1st plot, one
set of three random numbers were selected from random number
table. If the random number selected for X axis was less than
x {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 remsinder was retained. Similar exercise had to be done
for Y axis also by taking next 3-digit set of random numbers.
The figure {(remainder) so obtained was multiplied by the side
of the plot i.e. 0.6324 mm. in case of 1:50,000 ccele map and
by ©.4990 mm. in case of 1:63, 360 scale mep 60 as to get the

actual coordinates of the 1st plot. The plot no. 1 of all
the grids was marked on the map taking south west corner of
respective grid as origin. The distance along X axis was
neasured towerds east and along Y exis towards north. Thus

the centre of plot 1 was marked on the map at the crossing of
the two coordinates.

For marking the centre of second plot of each grid,
the plot centre of 1st plot and centre of 2 1/2’x 2 1/2’ grid
wvere Jjoined and the line extended to the same distance in
opposite direction beyond grid centre. The point so reached
was the ‘plot centre of the second plot. The location of
second plot is thus linked with the first plot. The layout
of 2 1/2’x 2 1/2’ grid and the plots are shown in disdrams
1, 2, and 3. All such plots were marked on the toposheets.
The plots so marked are to be visited only when they fall in
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forest areas i.e.the area covered by green wash or by double
dotted forest boundaries on 1:50,020 scale or 1:63,360 scale
mapsheets.

3.3 LOCATION OF PLOT ON THE GROUND:

As stated earlier, the survey was confined to the
forest areas only as decided on the basis of forest
boundaries and green wash shown on the toposheets. The plot
has to be visited when it has fallen in some forest area.
All the forested plots of the survey area falling in Raipur

district-of Madhya Pradesh -and duly marked on the toposhvets

were allotted to various crews. The crews had drawn up their
programme of halts at some convenient places in order to
tackle maximum plots from those CAmps . The plots marked on
the toposheet had to be exactly located on the ground with
the help of some conspicuocus feature which could be
identified on the map as well as on the ground. Usually the
following features were selected for this purpose.

1. Bench Mark.

2. Triangulation point.

3. Village or rosd trijunction point.

4. Old bridges and culverts.

5. 0Old temples, mosques and churches.

6. Crossing of rail tracks with roads, streams, rivers stc.
7. Junctions of rivers or stream and roads,

8. Confluence of streams and rivers.

2. Junction of rosads.

19. Prominent bends in roads, rivers or streams.

11. O01ld ponds and wells.

12. Springs.

13. Prominent topodraphical featurecs in hilly redion such as
spurs, knolls etc,

14. Mile stones or kilometer stones.

15. Boundary pillars of international, state, district and
forest areas etc.

16. Prominent bends of boundary etc.

After locating one of the above reference points on
the ground as well as on the map, the bearing and distance
from reference point to the plot centre were marked. This
distance has to be traversed on the bearing calculted for the
plot using Silva Compass and distance measured with a nylon
rope/tape etc. While using compass the magnetic declination
a5 indicated on the concerned toposheet was alsc taken into
account, Similarly, for distance measurement the slope
correction was applied to cover the actual horizontal
distance of the plot measured from the map.

On reaching the plot cenire, a square plot was laid
out by teking distance of 22.36m. in all the four directions
(north, south, east and west) from the plot centre. Thus an
exact plot of ©.1 ha area ( having each side of 31.62 m. and
disgonal of 44.72 m.) was laid out horizontally after
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making corrections for the slopes measured. with “the help
of Blumleiss Hypsometer along 4 semi—diagonals (north, south,
east, west).

3.4 FORMAT FOR DATA COLLECTION:

After laying out the plots in the field, various
data were collected in the following field forms in codified
manner {(except in Plot Approach Form wherein information
was collected 1in descriptive manner) as described in the

. Field Manual issued to _the crews _for the purpose of data

collection. This facilitated the transfer of data on punch
cards, consistency checking of collected data and finally in
processing the data on electronic computer st a later stage.

' Various field forms used in this survey are:

~

1. Plot Approech Form.

2. Plot Description Form,

3. Plot Enumeration Form.

4. Sample Tree Form.

5. Bamboo Enumeration-Cum-Clump Anslysis Form.
6. Bamboo Weight Form.

1. Plot Apprroach Form.

As the title indicates, the form is a record of
approach to the plot centre from the field camp of a crew.
It is filled in by the crew leader as he proceeds from his
camp to some conspicuous feature called reference point
existing near by the plot. The distance and bearing from
this well defined reference point to the plot centre were

also recorded in it. The exact location of plot centre 1i.e.

bearing and distance from two 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 form helps the check crew or sny other person to
relocate the plot sasily when required. The data on this
form is recorded in descriptive manner with 28 neatly drawn
sketch showing +the location of reference point and the plot
centre.

2. Plot Description Form.

" This form 1is designed for recording qualitative
description of 2 ha area around the plot centre. The
information regarding administrative units, legal status, land
use, topography, s01l, vedetation, bamboo regeneration,
biotic influence, accessibility end plantetion potential
etc. were recorded. The data was recorded in c¢odified manner
and was transferred +to punch cards for further computer
analysis. The stratification of area and classification of

growing stock was done on the basis of these descriptions
only.
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3. Plot Enumeration Form.

In this form, all the trees having dia 1@ cm. over
bark and above and all the bamboo clumps occurring in whole
of $.1 ha 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 area which
was legstimated on the basis of these plots. This form helps in
distiributing the growing stock in terms of stems and volume
by |various parameters like species, diameter classes, forest
types etc.

4. Sample Irge Form.

i

Detailed information regarding the species,
diapeter at breast height (over bark), height of tree, clear
bole, bark thickness, dominance and defects etc. of all the
trees occurring in north-west quadrant of all the plots, were
recorded in this form. On the basis of these parameters
(i.e. height, diameter and clear bole), we get volume of the
rlots which further enables us to estimate the total growing
stock of the ares falling under various strata.

9. Bamboo Enumeration-Cum-Clumr Analvsis Form.

In this form, the deta of individual culms
occurring in the selected clumps bearing S.No. 1,9,17,25, 33
........ etc. (i.e. the first and every eighth) clump
eppearing in Plot enumeration form was recorded. Thus, the
information about age, soundness, size and condition ete. of
the culms of the above clumps was obtained and analysed 1in
various columns of this form. This information gave the
position of total bamboo stock by clump sizes occurring under
various conditions,

6. Bamboo Weight Form.

This form was designed for collecting data to
‘determine the green weight of bamboos of different species
ard sizes and further for establishing relationship between
green  weight and dry weight of bamboo culms. The data was
recorded in respect of two selected culms from each die class
i.e. 2 to 5 cm, 5 to 8 cm and 8 cm and above and the green
weight of three 50 cm long sub-samples, each taken from the
bottom, the middle and the top portions of the culws were
recorded. Further, these three samples were dried in air and
finally in the oven in order to remove their entire
moisture contents and to get their air dry weight. This
facilitated to establish relation between the green welght
end the dry weight of culms by species and sizes to know the
totel growing stock of bamboos in terms of weight.
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3.5 FIELD HORK: _

The field work ofgaRa1pur distriet ‘of Madhya
Pradesh was completed during theiper1od from February 1966 to
May 1988 keeping the Base camp at Government Timber Depot,
Gariyaband in the South Raipur Forest Division. The entire
field work of this district was completed from this e
camp only. There were eight crews "deployed on this wo k,
each consisting of ome Junior Technicml Assistant acting|as
Crew Leader, onq_Dy Ranger and two Fieldmen. One vehicle was
provided between two parties to undertake the field work. T

3.6 EIELD CHECKING:

\
During the course of field work, the cheoking of
the surveyed plots was dome by the Senior Technical Assistant
who was also the incharge of the survey work. About 16% of
the total number of plots tackled by various crews were
checked and mistakes found (if any) during the checking were
rectified in the flield forms.

3.7 MAPS AND PLOTS:

The Survey of India toposhests covering the forest
areas of Raipur district are listed below diving details of
their scale, year of survey and number of plots teckled in
each of them.

T e o —— —— o — o — . S - S ML - L B e = rm = TP WEY T T M R i S i i S i A T e . S = v

5.Noe. Map sheet No. Scale of Yoar of No. eof plots
map. survey of inventeoried
toposheet. by F.S.1.

1. 64 G/19 1:59, &S5G 1979-80 -
2. 64 G/11 * 1879-80 -
3. 64 G/12 " 1979-80G -
4. 64 G/13 " 1979-60 -
5. 64 G/14 * 1979-80 21
6. 64 G/15 1"=1 mile 1933-34 Q3
7. 64 G/16 1:50, 360 1979-80 -
8. 64 H/6 1:50 ﬂ@@ 1976-77 &3
9. 64 H/9 1976-77 -

19 64 H/19 " 1976-77 31
11. 64 H/11 " 1974-75 21
12. 64 H/13 * 1976-77 -
13. 64 H/14 " 1976-77 63
14 . 64 H/15 " 1974-75 49
15. 64 H/16 " 1974-75 32
16, 64 K/3 ™ 1976-77 13
17. 64 K/4 " 1977-78 i8
18. 64 K/6 * 1977-78 15
19. 84 K/7 " 1976-~-77 60
20. 64 K/8 . - 1977-78 11
21 64 K/19 1977-78 29
22 64 K/11 - 19877-78 31
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23. i, 84.K/12 "3t i 1977-78 19

24’ 64 K/14 R 1977-78 12
25, 64 K/15 * i 1877-78 28
28. 64 K/16 " 1978-78 G4
127, 64 L/1 , " 1977-78 43
28. 64 L/2 " 1877-78 58
29, 64 L/3 - 1977-78 63
33, 64 L/4 1:58,088 1977-78 63
31, 64 L/5 , " 1977-78 26
32. 64 L/6 " 1977-78 ;26
33. 64 L/7 . - 1977-78 448
34. 84 Lss b ¢ L “1977-78 -Y4g
35. 64 0/3 . 19768-79 16
36. 64 O/4 - 198@-81 15
37. 85 1I/1 " 1967-68 21
38, 65 1/5 - 1967-68 18
39. 65 I/9 - 1987-88 1

Total: 899
3.8 CHECKING AND FORWARDING QF FIELD

FORMS TO DATA PROCESSING UNIT:

After completion of field work, the field forms for
inventory of 809 plots of Reipur district of Madhya
Pradhesh were manually checked in the Zonal office as per
field manual and coding instructions meant for the purpose.
Inconsistency noticed in the forms was removed after
discussing the specific point with the concerried Crew lL.eader.
All these field forms were finally forwarded to the Data
Processing Unit of the Headquarter office at Dehradun on 21st
July 1986 for computer analysis and processing the data for
deriving various kinds of informetions to meet the
objectives of the survey.

e A b o o 0 Kk
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CHBAPTER - FKEHE
DATA PROCESSING.
o SAMPLING DESIGN:

Grids were marked at 2 1/2’°x 2 1/2’ interval in the
reen wash area of the Survey of India toposheets relating to
ipur district of Madhya Pradesh. Two plots were laid in
each grid. The first plot was laid out et random and the
second was linked to the first in the opposite quadrant at
equal distance from the grid centre. The plots wers square in

G?&PB, each heving an area of ©.1 ha.
4.'\1 DATA:

N The basic data of the inventory survey was
collected in the Plot description form, Plot enumeration
form, Bamboo enumeration form, Saumple tree form and Bamboo
weight form. Data on felled trees was not collected.

I

The field forms were precoded so that the field
data could be easily transferred on to the punch cards. There
were 2600 field forms which required punching of the
following number of cards under each card design.

1. Plot description 869
2, Plot enumeration . 2677
3. Sample tree 5173
4. Bamboo enumeration 120
5. Bamboo weight data 72

Total 8851
4.2 DATA PROCESSING:

The data processing involved the following
operations:

1} Mapual processing:

The field forms received in the Machine Datsa
Mensgement Unit of Forest Survey of Indis, Dehradun were
checked with the list supplied by the central =zone office.
Entries of the field forms were made in the register,
regarding the number of field forms relating to each map-
sheet, grid and plot. The total number of cards reguired Lo

be punched under each card design waes &also estimated and
recorded in the register for future references. Job numbers,
card design and left hand zeros, wherever missing, were

filled wp 1in the field forms to avoid mistake during
punching.
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* Each entry in the field forms was checked fBr;
consistency. The main checks japplied were the range cheokp
for the maximumi end minioum: “value of the codes andh
logical check for jinter-relation between the entries for two£
and or more fields.

L1st1ngs’taken out of the idata loaded on the
magnetic tape/disk were checked to ensure complete loadingd
and proper sequence of data.

%

. Sample statistics weré calculated and checked with -
the computer output to see if the calculations on computer
were correct. These| involved wvolume of enumerated tree from
local volume equation, plot volume and standard error eto.

Intermediate and final computer cutput were checked
for consistency and relevance of results. Area tables were
prepared manually.

ii) Processing on upnit record pachine:

The data of field formg were punched on cards with
the help of punching machine. 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.

iii) Procesgind on electronic gomputer:

The punched, verified and sorted data on cards were
loaded on magnetic tapes/disks and listings of the loaded
data were taken out to check if the date have been loaded
completely in the desired sequence.

Volume of each enumerated tree wes estimated with
the help of local volume equation used for the species.

Contribution of the volume of each enumerated tree
towards per hectare volume was derived and stored in &
tree/plot volume file for further processing.

Growing stock tables by species and diameter class
under each crop compocition were prepared from tree/plot
volume file. Standard error of the estimated growing stock
in each crop compou1t10n {forest type) was calculated.

The dat& of this survey was processed on System -
IBM - 37¢ of 0il and Naturel Gas Commission, Dehradun.
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| :ﬁé “gg%mer ‘Has- tl;‘hea, foﬁ_loéing configurations.

; G
Memory # . s 512 K bytes |
Card reader .
Tape drives 1
Disk drlves
Line printer

AREA:

b Q) b

r H.f

area(green wash) and the total number of sample plots fdlling
in this area weightage of each sample plot was calculated,
This factor was used to derive area by different landuse
classes.

‘The total area was classified by land use pattern
and this is given in table no 5.1 T. The area falling in land
use dense tree forests, moderately dense, open forest, yound
rPlantation of forestry species and yound crop of natural and
aritifical regeneration was considered ‘as tree vegetation
cover and classified by crop composition classes { forest
types ) on the basis of number of sample plots in each
separate estimate for three crop compositions viz. TeaX  Sal

and Miscel laneous only. As the number of plots in Khair and
Salai crop compositions are 8 and 14 respectively, which are
less in numbors, the same were merged with the Miscellaneous

forest type and is given in table no. 5.2T.

The area under each crop composition ( foresnt
type) was classified by topography(table no.5.3T), slope
classes (table no. 5.4T), soil depth classes(table no. 5.5T),
top height classes (table no. 5.6T), size classes (table no.
5.7T), canopy layers (table no. $.8T), government forest land
utilisation pattern (table no. 5.8T7), plantable area in
dovt. forest land (teble no. 5.168 T).

However, it may be noted that in many cases the
sbove area tables are based on & few sauwple plots, therefore,
these tables should be considered as indicative only and used
with due caution.

4.4 SAMPLE TREE YOLUME:

Felled +tree dats was not collected, therefore,
sample tree volumes were obtained by substituting height and
diameter of sample tree data in the deneral volume equations
of the species taken frow the Report on Forest Resources of

Rajnandgnon_and Durg.districts.of Madhya Pradesh and a sawmple

ree volume file was created.
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4.5 rmm.. m..m "EQUATIONS: ‘

r%‘f? 3"}
The est:nated .sample tree volu%@ and its

transfdrned form is considered as dependent varinble ‘and the
xd:.ameter or its transforned form as 1ndependent*variab19 for

.. the regressions. . %? e e

The following types ofgragression functions were tr;;df'for

each species. . Lﬁﬁﬁg T
SR N

1. V=a+bpe - *t “

2. Vza+bbd+oD

3. Vza+bD+ecD+dD

4, V=a+bfD+co?

5. Jﬁf-: a+bbD

6, V=a+bD+ qjﬁ"'

7. V/D* = & + by D2

8. V/D? = a + b/D + c/D°

9. v/D° = a + b/D° + /D + d D

1.

Log V= a + b Log D

One of the equations from these is selected for each

species on the basis of

a)
b)
c)

orn

standard error of the estimate, v

co-efficient of determination and «

apllicability of the equation teo the entire range of +the ./
data.

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

_/ Anogeissus latifolia (251) N
Vv = ©.288@82 4 5.12791 D - 1.87116 (/D 0.9z %10
(/i}oswellia serrata{138) o 30T

v/pe - 1@.86801+@.@4462ﬁ/D2 - 1.25694/D - 3.09985 D

25

Contents




b k) 1“

A
\/ D1ospyros melanoxylon (227)
= U5 e
V/l)2 &—B 99858 - 9. 04233/1) + @.49232, /D +13‘L27481 D O, 74282 |

V = —3.04233 % 1. 085S 1:’2 + 9.482321 D 4 13. 2?431 o

4. _/Lagerstroemxa parvifldra(128) % O935N
= 0.95680 - 1.19611 D + 9.11319 D2 *‘ét
5. ' Lafinea coromandelica(215) - o ’ -
= —3.05957 + ©.93959 D - 4.04701 D> + 22.2396%593 0-99999
6 Mitragyne parviflora(46) — ,: N .guuoa
“’t v/D% = 4.49414 - ©.023941 D2
V = -9.023941 + 4.49414 D
7 Cugenia oogeinensis (67)
\Pv = -0.10715 + 8.25684/D + 4.68486 D2 O Qvun}
B. Pterocarpus marsupium{158)
v/D? = 9.39716 - 1.14471/D + @.84482/D2 o ol
\/v - §.04482 - 1.14471 D + 9.39716 DC
9. Shorea robusta(626)

i)
\/v -3.48104 - 6.28923 D + 24.48398 D°- §.20515 p° O 0Q3SH
. 10, Jéctona grandis(124)

_ A
V/Da-- 16. 52336 + O. 12591/D2 ~2.45212/D -7.57135 D o-&+3
or
V = 8.12591 - 2.45212 D + 16.52336 D2 ~-7.57135 D3
11. L/ii‘erminalia crenulata(458)
0 -9 Dy
v = @.00376 - @.776864 D + 8.35533 D
12. uR'est of the species(2684)

v/D2 = 7.71869 + 1.15753 D -0.91545/D + @.03646/D% 0 13323
or
V = §.03646 - ©.91545 D + 7.71869 D° + 1.15753 D°

{N.B. Figures in brackets against the name of the species
denote the number of trees on which the eguations are based).
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4.8 . ENUMERATED TREE VOLUME:

1 Volume of each enumerated tree was estimated from
the breast height opver bark diameter of the tree and the
local ¥olume equation used for the species. The estimated tree
volumels were converted to per hectare volumes and stored in
tree/plot volume file with speices code, +tree diameter,
parameters of Plot description form, per hectare stems and
volume' in the sample plot. The file helped in the tabulation
of results by species and diameter for different crop
compositions {forest types).

4.7 l PLOT YOLUME:

. The estimated volume of each enumerated tree in a
rPlot when added up over the whole rlot provided the plot
volume. It was converted to per hectare and stored in
the tres/plot volume file. The per hectare plot volumes were
used to estimate volume under different classes of desired
parameters. Average volume/ ha (in cu.m.) were calculated in
different c¢lasses of topography, slope percentage, soil
depth, canopy leyer,top height and size classes under each
crop composition (forest type). These are given from
table no. 6.9 T to 6. 14T of Chapter VI on growing stock.

The plot volumes were also used to estimate the
sampling error of growing stock in each forest type.

4.8 STAND TABLES:

The elements of tres/plot volume file were utilised
to classify the trees by species, diameter sand Crop
composition etc. Estimates of the number of stems per

hectare and total stems by species and diameter classes WEDEe

obtained for each crop composition. These are given from
table no. 6.1T to 6.3T of Chapter VI dealing with growing
stock.

The number of stems per hectare and total stems for

all forest types combined _were &also derived which are
€iven in tuble no.6.7T.
4.9 STOCK TABLES:

Estimates of volume per hectare and total volume by
species and diameter classes were obtained for each crop
composition from the tree/plot volume file. These are given
from table no. 6.4T to 6.6T.

Estimate of volume per hectare and total volume by

species and dismeter classes for all the forest types
combined was also derived and given in table no. 6.8T.
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4.19 SAMPLING ERROR:

The sampling was considered as systemetic cluster
sample having two sample plots in each cluster. In order to
estimate sawpling error, the sample plots were considered to
constitute simple random sample of unequal clusters because
in meny cases only one plot was enumerated from e grid. As
such the ratio method of estimation is used and the sampling
error is estimated as follows:

A -
Estimate of variance of R A
A A N-n ) ™ {(yi - R 2i ¥
v R= ————— —(—(—— :§7 ——————————————————
Nﬁn, 'i.t\,\)l =1 n-1
1 n A
= e 5 < (yi-R Xi)?
nin-1) x i=1 .

(ignoring the finite population correction factor)

4
s AR, YL AUVt

Where n = total number of clusters in the sample
¥i = +the total of per hectare volume in the
ith grid.
E_-_n
- i= 1 xi
A = s = Average number of plot per
n €rid
z\"l
A i=1 ¥yi
R = ——on T = Estimate of average volume
z ng Per hectare overall
1= 1 clusters.
A
Estimate standard error (S.E.) of R
Fa T aS
JE. o= v R
S.E.
SSE% = ————~ 4 it X 100
R
Standard errors have Ybeen estimested for the

Erowing stock in each crop composition and are given 1in
table no. 6.15% T. ’

e SR T 1
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“hé forest resources information of Raipur districts

.0f .Madhya Pradesh has been complled on the basis of the data
ﬁ?@ﬁlgctﬁ@;gfrom 809 sample plots which were-:located all over
“'the foret area of the district. The ‘total @eographical and
«forest area wac taken .as 24117.9 sq.km.hand 17949 sq.km.

“Yespectively . The total forest area dividedd'
*fumbers. of sample plots falling in entire forest. .
the weighted area represented by each sample...
comes to 9.81 sq.km. {Further, bresk up of the“ih
‘various parameters like land-use classes, crop ¢
topography classes, slope classes, soil depth classeg
classes, size classes and canopy layers etc, was worked out
giving due weightage to the wample plots located $#  verious
classes of the parameters as observed during the course of

field work. These are discussed in details in following
Paragrapyb. i
5.1 FOREST AREA BY LAND USE CLASSES:

Table no.5.1T preoduced below gives a picture of how
the entire green wash area/forest land of Raipur district is
Presently being used, The table indicates that about $9,55%
arva of total forest land is under dense and moderately dense
tree forest having crown density 30% and above, 20,39% open
forest having density 5-30 %.  About 6.55% of the total
forest land was found to be under young rlantations
having dia 2-10 cm. at breast height. About 2.22% area of
the vedgetation was under young crop of natursal or artificial
regeneration having dia below 2 om. In all 7398.64° sq. km.
arca which is nearly 93.08% of the total forest land is under
land use “forest". The balance forest area at present is
under the land use agriculture and shifting cultivation which
also includes areas water bodies. The agricultural land found
in the forest/dreen wash areas is the result of either
cld encroachments or diversion/ allotment of forest land for
non-forestry PUrposes, However, the net vegetated saren on
the basis of which the forest under various parauseters and
the growing stock was estimated, is 7043.58 =sq.kw. only
represented by 718 semple Plots. Shifting cultivation is
not a problem in the district as revealed from the table.
Or:ly ©.12% area of forest land is affected by shifting
cultivation.
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Tabl%vn’é'?ys it

R

Diatr;bution of total forest area by land use classes

e wm h

>. Land use class -~ Noy- of ;Aroa" Percentade
' ‘sample - (bq.km.) of area
Plots i
1. Dense and moderately j fiss
densee forest e
, (demsity 3@% & above) 482 4728 42'%F 59. 55
2, Open forest % L ! . o
(density 5-30%) 165 1618'654/ 29.39
3. Young rlantations "
(dia 2-19 cm.) 539 519,83 /~  6.55
4. Scrub forest
{density below 5%) 18 176.58 2.22
5. ©Shifting cultivation 1 9.81 @.12
6. Forest roads 1 g.81 &. 12
7. Bamboo brsakes 7 68.67 .87
8. Adricultural land with
or without trees & non-
forestry plantations. 49 489. 69 6.08%
9. Water bodies 3] 58.86 B.74
18. Young crop of natural
or artificial regenera- v/,
tion. lﬁj 176. 58 2.22
11. Inaccegsible 9 092.00 1.17
Total 8089 7940. 008 \/ 100%

e AL - AR bkl e . A T S e A - S . A e S e - W—m T TR e e Aen W M e T . = - T T ———— = = —

A map no. 5.1 M has been prepared on the basis of
above table which indicates the location of various land use
classes, It shows that the southern part of the digstrict has
dense forest having density 30%¥ and above. The open forest
with density (5-30%) is mostly confined to central and
northern parts of the district in patches along with dense
forest. The central and northern parts have comparatively
poorer forest than in the southern part. The northern and
western parts have more areas under plantations than the
southern part of the district.

5.2 AREA BY CROP COMPOSITIONS:

For the purpose of working out the distribution of
vegetated area under different categories viz. crop
compositions, topography classes, slope classes, so0il depth
classes, top-height classes, size classes and canopy layers,
onnly the sample plots bearing vegetation such as dense
forest, moderately dense forest, open forest, young
plantations and vyoung crop of natural or artificial
redeneration, have been taken into consideration which

collectively form 718 sample plots representing 7943. 58sq. km.
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AMUEEROS, 2T, PR RS SRR ur W SR
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‘RemainingRoiisenpie plots Fepresentingrabout 892.71 sq.kullof,
forﬂﬂﬁ@TZHd%bf “the distriotWhaﬁh Gon et M&out of description

UFbOHP *"35 6. T fewms s,
. “fi . e . e {m{,b- S i L“i iy 8 o
ﬁ* 'g%tratificatidn of .. entire " forgstitareas of the

df%triet* ‘has beemn done intoe crop

) axtxons%gforest types)
=oﬁm%h3%basis of existing ‘vegetati in 2 haffare A‘E}around the
g”“ entre of the sample plots. Accordingly, threéimain. strata
H(érop compositions) in the vegetation of the ‘diStF¥ict, were
{identified. They are:Teak, :Sal and ‘MiscellanecustEEBesides

“these three strata, Khairtand Salai forests types™ * Wi %ﬁalso

-identified ‘which\ cover. 58.86 .sq. and, . 1a?u34g§§d§kmm
respectively. ”3%3@,

* »:;“ 1.{:1' 5 e

Since Khair and Salai forests contribute *%Bry

little towards the vegetated area also towards the total

growing stock, these two strata have been merged W1th
Miscellaneous : stratum as their individual contribution is
insignificant. - Table no. 5.2T produced below gives the
distribution of the vegetated area under three strata of the
crop compositions found in Raipur district. The table
reveals that about 3% of the vegetated ares is under Teszk,
which are mostly plantations, 27% under Sal and 7¢% under
Miscelleneous forest wherein no dominance of any particular
species was observed during the course of survey.

Table No, 5.2T
Break up of itrees vedetated aresa under different crop

AL A B e e e e T — . e T W R W e S T T YW e e T e o i Ak e e AL el LA A A SR . S S R S S e S

S. No. Crop composition No. of sample Area Percentage
plots {sq.km.) of area
1 Teak forests 23 225.63 3.20
2 Sal forests 194 1933, 14 27.02
3 Miscellaneous
forests 581 4914, 81 69.78
Total 718 f 7043, 58«  100.00

A map no. 5.2 M has been prepared to indicate the
location of the plots in the above three stratsa of
vegetation. The map reveals that southern part of the
district has Sal forest wheress central and northern parts
mostly have Miscellaneous forest. Teask forest contributes
Just 3¥ to the vegetal cover which was found in northernm part
of the district in scattered and sporsdic manner. A few
prlots were found in southern part also. They are mostly
Plantatiens. A few plots of Teak were found under natural
redeneration also. However, there is no marked locality of
Teak in Raipur district. Sal, on the other hand is the main
species found almost everywhere but its major concentration
is in the southern part of the district.
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Wf&.ﬁgm*WQlee 400, +5.3 T prqgucqgﬁyeiggghiva details about:
E;QhWJEMQ "edﬁ ares of“the d&gﬁtﬁgﬁg ‘“‘rcp compositxon and
PO, aphy classes.l: *The tabls’, alsithat in'all the three’
5 g orestitypes; 36;21%" area of%:veget ited g,;bo_wer is ‘Bupported
o bzwflutﬁlanﬁa. 31.681% by undulatlng’landséand*the.rest 32.18%
Hiby:hilly terrain. Sal forest . is mostly cap@iﬁﬁa :to flat and
Yiundulating ter-rain -whereas Mlscellaneous £ores "’“ﬁbﬂgﬁu almost
,g evenly in 'all kinds-of topographyaeclassea;ﬁ{ 5@&&@‘13 the
: r.':aae with Teak:*algo: s “‘?‘.S1nca§i'l'eak has mostly ’be’ enfiraised by
,.&. 'Flantqtions ~in-the;distriot,:iit e 1) representeduunde _;al.]% ithe,

topography. classes in Raipur district. In genera1~ tﬁcan‘be
#’stated that the forest-is unzformly and evenly distributediin
‘Aall the topography- classes Ft'However, very hlllyé“’rterrain

- as not fourd. in Raipur dxstrzct -

Tk

DU £ %gmw
1\1 ¢ ’% . ‘-‘?:ﬁr ,*’g
B N T Table NO. 553, T Y ’*‘*
compogitions by Lopodraphy clafes{Area in sa.km.)
Crop Topography classes Total
COmMpPo~ ~w—-— et s e i e
sition,. Flat Gently Hilly
lands rolling
Teak 68.67 107. 91 49.05 225,63 ¢
{(7) (11) (5) (23) v
Sal §12. 33 696.51 284.3 1903, 14
(93) (71) (39) (194) 4/
Misc. 1569. 60 1422. 45 1922.76 4914. 81
(16@) (145) (196) (501) S
Total area 255@.60 2226.87 2266.11 7043. 58
(260) (227) (231) (718)
% Area 36.21 31.61 32.18 100%

T A i o et e e e e = A L S " ———— T S ———— S A e ———— A A e g S

(Note:Figures in bracket denote the number of plots. )

A map no. 5.3 M has been prepared to show the
location of various topography classes where the vegetation
occurs in this district. The map indicates that the south-
eastern part of district is hilly. The south-western part is
‘mostly plain lend. The northern part of the district has
mixed kind of terrain. All the three topograrhy classes

support vegetation equally and having all the above three
strata,

5.4 &REA BY CROP COMPOSITIONS AND SLOPE CLASSES:

Table no. 5.4T produced below gives distribution of
vegetated area by crop compositions and alope classes of the
terrain. The table indicetes that major part of the
vedetation in all the strata (72.56%) occurs on the terrain
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which has slope less then 10%. About 27.02% vegetation is
found on the terrain having slope between 1G<60%. The
terrain having slope more than 60% has just @.42% of the
vedetal cover. In whole of the district, it is observed that
the vegetation exists mostly on plain and wmoderate slopes.
The higher slopes do not support any vegetation. All the
three strata exhibit similar behaviour with regard to their
occurrence in various slope classes. However, Miscellaneous
forest grows even on 60<190% slopes where Teak and Sal were
found to be abseﬁt.

Table No. 5.4T

|
Break wur of Lree vedetated area under dlifﬁ:ﬁnn erop
slope classes {Area in sq. km.

I e T . S L L ks ko . T S . A A i e e ot . T T T eyt Sl e o S . S . o A e A A A e i e o o o e o T T T T M

T T A i s Vo e e . e Y .

Crop <10% 10 - <60% 60 - <100% Total
composition
" Teak 186.39  39.24 - 225. 63
(19) (4) (23)
Sal 1618, 65 284. 49 - 1933, 14
(165) (29) {184)
Misc. 33g5. 97 1579. 41 29.43 4914.81
(337) (161> (3) {(5@1)
Total area $111. 21 19043.14 29.43 7843, 58
(521) {194) {(3) {718)
% Aren 72.586 27 .62 .42 1009%

A map no. 5.4 M has been prepared to indicate the
various slope classes of the terrain in the district wherever
vegetation occurs. The map indicates that the south-western
rarts of forest land have moderate slope between 10-60% and
the rest of the forest area has mixed slope classes, plain
land dnd slopy lands.

5.% AREA BY CROP COMPOSITIONS AND SOIL DEPTH CLASSES:

Table no. 5.5T7 produced below gives distribution of
vegetated area by 501l depth eclasses. The table reveals that
44.29% of the vegetal cover is supported by the soil having
medium soil depth and 42. 48% by deep socils. Both Sal and Teak
strata were found to exist exclusively in the s0il having

depth above 3¢ cm whereas the Miscellaneous forest crop
(13%r was found to exist jn the s01l with shallow soil depth
{below 39 cm) 8lso. However, major oOGCurrence of

Miscellaeneous forest was also on medium and deep soils.
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Teble Ho. 5.5T

Break ur of tree vedetated area under differentt crop
compositions by scoil 'depth classes{Area in sa.km. ).

P e S ——

Crop Soil depth Total
COMPO— —— = e e e e
sition Very Shallow Medium_ Reep _ _
shallow
Teak - - 117.72 167.91 22%.63
(12) (11) (23)
Sal - 29.43 549.36 1324. 3% 1993.14
(3) (56) {135%) (194)
Misc, 88.29 814.23 2452.5 1559.78 4914.81
(9) (83) (2509) (1568) {521)
Total 88.29 843. 66 3119.58 2982.05 7043 . 858
(9) (86) {318) (305) (718)
X aresa 1.25 11. 98 44.2 42 .48 190%
5.6 AREA BY CROP COMPOSITIONS AND TOP HEIGHT CLASOES:

Table no. 5. 6 T produced below gives distribution
of vegetated area by top height classes at an interval of 5
metres. The table indicates that 21.45% area has vegetation
having top height between 11-15 m. and 39.14%¥X area with top
height 16-20 m. Major part of vegetation (about 6@%) has top
height between 16-20 m. About 24% vegetation has top height
above 20 m. and the rest 16% is under redeneration stage
with height less than 19 m. As regards compositionr, it can
be stated that Sal forest shares more in higher height
classes than Teak and Miscellaneous forests. Teak is
completely sabsent beyond 2% m.  top height whereas small
representation of Miscellaneous forest was found even upto

39 m. top height. Sal 1is represented 1in all top height
classes.
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‘Pable No.'5.6T

m@ﬂmwmmm cr.op
_beﬂznhmmmms&m

Crop T Top height clesses{in metres) Total
compo- e e e e —————————————————

sition 1-5 6-19 11-15 16-20 21-25 26-30 31+

———— ————— ————— — .

S e L Tl ol o L ———

. !. :

. - % I3 LN .

Teak 49.05 | 29.43 78.48 29.43 39.24 - - 225.83
(5) {3) (8) (3) (4) (23)

Sal 29.43 \ﬁB 67 78.48 735.75 735.75 215.82 390.24 19063-lA
{3) (7) (8) (75) (75) (22) (4) {i84)
Misc.176.58 755.37 1353.78 1991.43 549.36 88.289 - 4914.81
(18) (77) (138) (203) (56) (9) {501)

A s o ot B G o . i e T i — A — — — — i, M — . T . W S U S S S S il b ke . e e e e = TEE M W S S A

Tota 255.06 853.47 1510.74 2756.61 1324.35 394.11 39.24
7043 . 58
(26) (87) (154) (281) (135) (31) (4) (718)

- R e L e e S T T Y S S i i T T A B S8 S S A ok e Sk d o e . — — .

T A el e e T G G iy - e S i e S ke e e ek b T T M e A A S - T —

A map no. 5.6 M hag been prepared to inciate the
topr height of the vegetation of the district at an interval
of 10 m. Accordingly, it is revealed that. southern parts of
the district heve vedetation mostly with top height 20-30 .
associated with middle ordered crop of 186-20 m. height. The
central and the northern parts of the forest ares have
comparatively rpoor vedetation with domineting top height
below 20 m. having major contribution of smell sized trees of
less than 1@ m. height.

5.7 AREA BY CROP COMPOSITIONS AND SIZE CLASSES:

Table no. 5.7 T gives the distribution of vegdetated
ares by crop compositions and size classes. The crop has been
classified into five size classes based on the predominace of
& particuler size class in a 2 ha &area around the sanple
rlots falling in vedetated area of the district. These size
classes are:

Regeneration crop with 2-16 cm. dia at breast height.
Pole crop with 10-20 cm. d.b.h.

Small timber with 20-309 cm. d.b. h.

Big timber with more than 39 cm. d.b.h. and

Mixed size class with no marked dominance of any
rarticular size.
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5.8 AREA BY CROP COMPOSITIONS AND CANOPY LAYERS:

Table no. 5.8 T produced below deals with the
vegetated area by different crop compositions and canopy
layers. The table 'indicates <that about 7.38% aree of
vegetation has very yound crop, mostly at regeneration stage,
which has not yet formed any canopy/storey. 15.88% area
under vegetation has one-storeyed forests and remaining
76.74% area, which has major share of the vegetal cover, has
two-storeyed forest. All the three strata of vegetation
exhibit similar behaviour with regard to their ocourrence in
different storey classes.

Table No. 5.8 T

Break ur of tree vedetated area under differepnt crop
compogsitions by canopy lavers. (Area in Bq.km.)
Crop Canopy layers Total
compo- e e e e e e e ———————
sition No storey One-storeyed Two-storeyed
forests forests.
Truk 58.86 58. 86 187.81 225.63
{G) (6G) (11; (23)
Sal 78. 48 B8.29 1736. 37 1903. 14
(8) (8) (177) (194)
Misc, 382.59 871.19 3561.03 4514.81
{30) (99) (363) (591)
Total 519.93 1118. 34 5405. 31 7943.58
(53) (114) {(551) (718
¥ area 7.38 15.68 76.74 1900%
5.9 PLANTABLE AREA IN GOVERNMEHT FOREST LAND:

For the purpose of estimating the plantable area in
the forest land of Raipur district, +the forest areas which
have crop density below 6.3 or those areas which sre devoid
of any vegetal cover, have been taken into consideration.
Table no. 59T rroduced below, gives +the estimate of
rPlantable area in the govt. forest land which has either
roor/scattered vegetation or where the vegetation 15
completely absent. Such areas include land use classes like

open forest, scrub forest, shifting cultivation, sgricultural
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cerop land with or without trees in surround and barren land
etc. The plantability of the plot and 1its surrounding 2 ha
area has been estimated on the basis of <various other
factors like s50il depth, slope, altitude of the terrain etc.

besides the present land use of the forest land. On the
basis of the data from sample pleots the total plantable area
has been estimated. The well stocked areas such es dense

forest with canopy density above 30% or where the canopy is
not yet established, being young crop,but the stocking of tree
and bamboos is better,have been kept out of estimation of the
Plantability because such vegetated areas do not require
further planting or rehabilitastion.

Accordingly, the plantability was assessed conly in
227 plots representing 2226.87 sq.km. area of poor forest
land out of & total of 7808.76 sq.km. area of govt. forest
land represented by 796 sample plots in which it estimated
that about 1971.81 sq.km. area is govt. forest land was found
to be piantable with some suitable species.

Taubile No. 5.9 T

S. No. Land use taken for No. of Aresn con- Plantable

culimatlon, rlots 5idered aren
taken for {(s5q. k. )
in to studies

account {sq.km. )}

1. Vegetated forest land
{Openy forest + Scrub+

shifting cultivation) 184 1805. 84}
2. Adricultural crop land/ 1 1971.81
sgricultural tree land 36 353.16} (2101)
3. Barren lands + otherlands 7 68.67)
T Totel .. 227 2226.87  1971.81
5.10 REGENERATION STATUS: )

An  assessment of redeneration status of vegetation
was made during the course of inventory of forest resources
of the district. The exercise involved the counting of
nunber of seedlings of commercially important species found
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existing in 16 square metre area around all the plot centres
located in the vegetated srea. The important species taken
into account for this purpose were, Accacia catechu, Adina
cordifolia, Albizzia species, Anogeissus latifolia, Salmalia
malabaricumn, Boswellia serrata, Dalbergia latifolia,
Dalbergia sissoo, Diospyros melanoxylon, Eucalyptus species,
Garuga pinnata, Gmelina arborea, Lagerstroemia parviflora,
Lannea coronandelica, Mitragyna parvifolia, Ougenia
dalbergioides, Pterocarpus marsupium, Shorea robusta,
Syzigium cuminilf, Schleichera oleosa, Terminalia crenulata,
Terminalia belerica, Terminalia chebula, Terminalia arjuna
and Tectona grandis.

The status of redeneration was classified as under
based on 16 square wmetre area around the centre of the
sample plot:

1. More than 16 seedlings Profuse

2. B - 186 seedlings Adequate
3. Upto 8 seedlings lnadequate
4. No regeneration Absent

[

Regeneration damaged by
gresing/fire Damaged regencration.

Accordingly, the survey results reveal that most of
the forest areas heave c¢ither inadequate refdeneration or no

regeneration of the important species menticned above. The
fuctors like uncontrolled grazing, annual fire etc.
contribute to +this situation causing asdverse effect on
regeneration. However the regeneration of unimportant

Speciles was noticed almost everywhere.

o

.11 SO1L EROSION:

Incidence of s0il erosion in the forest area ' was
studled during the ocourse of sSurvey, On the basis of
observations from the sample plots it is found thast heavy
5011 erosion was not noticed in the forest area of Reipur

district. However, 15% s&area was found subjected to the
moderate soil erosion and the rest, nearly 85% suffered  from
mild so0i1il erosion. On the basls of thegse observations 1t can
be concluded thet s0i1l erosion is not much of 2 problem  in
the forest areus of the district. Though neccdls for
maintaining forests completely free of erosion ocan not. be
1Enored.
45

Contents




5.12 GRAZING INCIDENCE:’

Grazing by, cattle is a major problem which affects
adversely the growth and regeneration of the forests
particularly 1in the areas adjoining +to habitations. The
survey indicates that 36% area of vegetation iz affected by
heavy grazing, 33% by medium grazing and 18% area by 1light
grazing. Only 13% area is left unaffected by grazing. Such
areas are located quite away from habitation i.e. 1n remote
places or on hilly terrain. -

5.13 FIRE INCIDENCE:

The observations recorded during the field work
reveal that 13% aresa of the vegetation had frequent fires
end about 5@% area had occasional annual fires. The rest 37%
area of the vegetation was found unaffected by annual fire.
Such areas are mostly loceted in south-western parts of the
district. The south-central parts were found affected by
frequent fires and central esnd northern parts were found to
have occasional fires.gp The main reason of annual fire is the
habit of local peopleé&urning the forest aress to clean  the
weeds and dry leaves from the ground surface Lo collect minor
forest produce like mahuas flowers, sal  seedys, haurra/baheds
arnd tendu fruils etc,

5.14 OCCURRENCE OF BAMBOQO:

The forest of Reipur district are not so rich in
Pure bamwboo Torest areas or bamboo brakes as revealed from
table 8.1 T, showing various land use classes. However,

about 1039.86 sq.kn. area of the forest was found to have
soume bamboo growth together with tree forest, out of which
78.48 sq.km. sres is under dense bamboo forest having wmore
than 198 clumps/ha and 137.34 sq. k. is under moderately

dense forests having 58-130 clunps/ha, 166.77 sq.km. under

scaltered forest having 20-50 clumps/ha and 492, 2 sq. K.
mres is under sparse/hacked bamboo forest and the rest 255.06
S5q.km. area has regeneration crop of bamboos where the clump
formetion has not yet taken place. A table no. §5.14T produced
below gives distribution of bamboo forest areas of HRaipur
district by bamboo density and gquality.
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Table no. 5.14 T

S.No. Density i Quality
——————————————————————————————————— Total
1 2 3 4
1. Pure bamboo{above ’
2080 clumps/hsa. - - - - -
2. Very dense(150 29.L3 - - - 29. 43
~-20@ clumps/ha.) (3? (3) -
3. Dense (100-15¢ 39.24 9.81 - - 49.95
clumps/ha) {4} (1) (5)
1
4. Moderately dense 197.91 29.43 - . - 137.34
(5@-183 clumps/ha.{11) (3) {14)
5. Scattered(25-5@) 9B.10 58.86 9.81 - 166. 77
clumps/ha) {(18) (6) (1) {17)
6. Sparse(1-25) 137.34 78.48 39.24 - 255. @6
clumps/ha) (14) (8) (4) (26)
7. Bamboo present - - - 147.15 147. 1%
bout hacked. (15) (15)
8. No bamboo - - - - -
9. Regencration. - - - 255.98 255.06
Crop (26} {26}
Total 412 .32 176. 58 49 . 835 402 .21 18639.86
{42) (18) {5) {(41) (106)

Such . overlapping bamboo forest areas are located in
northern, central, eastern and socuth-eastern parts nf the
district.

A wap no. 5.314 M has been prepared and aprended to
indicate the forest areas under various bambon density
clusses. As compared to the total vegetuted area of +the
forest in the district, the bambon forest areas are not very
significant in extent. Similarly, the growing stock of bamboo
also does not contribute much to  the growing stock as
cvoumpared to the growing stock of the trees in the district.

LR RSP REES S D
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HTE i=81K

o Y aag al"eady ‘discussed in Chapter Vv on Inventory
:Resilts:  Area, jout of a total forest:*area of 7940 sq.km.
goﬁly 7943 53.sq. . area was found to be’havzng vegetal cover.
£ inventory data collected from 718 prlots
‘falllng tin this vegetated area, the: forests of the district
were' stratified ” into three strata nemely *Teak, Sal and
‘Miscellaneous with respective area of 225.63 sq.km. 1993, 14
sq.km. and 4814 81 sq.km. This stratification of Raipur
forest was contemplated on the basis of occurrence of these
species in 2 ha' area around the centre of the plots as
observed during inventory survey. The area under each stratum
was computed by giving weightage to the ndmber of gample
plots fellen in each stratum. Further, the growing stock in
each stratum was estimated in terms of number of stems and
stems per hectare, total volume and volume per hectare for
important species occurring under each diasmeter class which
have been discussed in deteils in the subsequent paragraphs.
Besides the above three strata of vegetation, 6 sample plots
representing an area of 58.86 sq.km. of Khair forests and 14
sample plots representing an area of 137.34 sq.km., of Salail
forests, were also found in Raipur district but no separate
stratum was assigned to them as their individual contribution
to the +total arean as well as growing stock weaes quite
insignificant and further estimsation of s&area and growing
stock under wvarious parameters of these twoe strats wriald
have yielded unreliable results due to abnormal ilncrease of
standurd wrror due to inadeqguate number of sample plots.  The
forest areas under Khair and Sslail and the growing stock
existing therein have, therefore, been merged with
Miscellaeneous stratum. The growing stock has been estimated
under the above three strats 1.e. Teak,Sal and Miscellaneous
only. All the relasted tables pertaining to the growing stock

as described in the following paragraphs have been appended
at the end of this chapter.

6.1 TOTAL HO. OF STEMS AND STEMS PER HA: STRATUM IEAK:

Distribution of total number of stems end stems per
hectare in respect of Teak stratum has been given in table
no. 6.1T(AY and 6.1T(BY. This stratum 1is spread over an area
of 225.63 sq. km. Thlq table indicates that teak shares 62% of
growing stock and Jjustifiably tops the 1ist of the species
contributing to the growing stock present in this stratum 1in
terms of total number of stems which is 4179851 out of &
total of 6739435 stems. The per hectare growing stock of
tealkk salone was found to be 185,217 stems in  this stratum.
Second place 1s occupied by L&gcr stroemia parvifloras with
274705 stews found at the rate of 12.174 stems per hectare,
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thitd™ plaoe by Lannea coromande"liwhand Pterocarpus h&r"é"ﬁ%i%
with ‘an equal share of 225639. 'etems each at the rate ‘oﬂﬁélg
stéms per hectare, fourth place;hv’Tbrm1na11a crenulataéqwith
"196288 stems at the rate of 8.698 stéms ‘per hectare and fifth
. place is shared again jointly 'by Boswellia serrata Yam
--Ougeinia oogeinensis with 78520 stems each at the rate ¥
'3.478 stems per hectare and so om. "Sal has the loweshts
contribution to the growing stock of Teak stratum viz. 19639
stems or only ©.87¢ stems/hectare. ‘Maximum number )
atems (4532207) are found in the lowest dismeter class i.é.
- 19-.15 cm. which start decreasing with . ithe progressive
-increase in size of diameter class. Lowest number of stenms
are found in the last two highest diameter olasses viz. 78-89
cm. end 88+ cm. classes. Significantly whole-contribution of
4179951 stems by teak is made from 19-49 cm. diemeter classes
and bevond this it has no representation at all., This gives
indication thet Teak forest is mostly at young stage
found in lower diameter classes only. On the other hand,
Boswellia serrata which occupies the fifth place in order of
abundance is repregented only in the middle diameter classes
i.e. from 25-70 cm. diameter classes. Shorea robusta is
represented only in two diameter classes i.e.in 10-15 cm. and
60-7¢ cm. diameter classes. Terminalia crenulata too exhibits
the seme behaviour as teak.

Total number of stens, stems per hectere and the
percentage contribution of the leading species have been
indicated in the following table in order of their
ccourrence:

ok o ke e e e e e e ke o vkt T T = e i S W= R L e e e e Em g e i e —n - —— o ot o — o —

Order Species Total nec. of Stems /ha Percentage of
stems growing stock
1 Teak 41790581 185. 217 62.01%
2 Lendia 274795 12.174 4.08%
3 Mode/Bi ja 225630 19, 000 3.35%
4 Saja 196268 8.696 2.91%
5 Salai/Tinsa 78520 3.478 1.16%
6 Tendu 588867 2.609 9.87%
7 Dhauda 49952 2.174 O.73%
8 Mundi 39280 1.739 @. 58%
9 Sal 1963@ J.870 @. 29%
19 Other
species
Total 5739435 2988.685 100%
50
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6.2 TOTAL NO. OF STEMS AND STEMS PER HA:STRATUM SAL:

Table no.6.2T(A)and 6.2T(B) give distribution of total
number of stems and stewms per hectare of various species
estimated under different diameter classes in Sal stratum
which occupies an area of 1983,.14 sq.km. In this strtum, Sal
Justifiably tops the list of all other species with a total
of 22531045 stews or 118. 492 stems per hectare, out of an
aggregate toal of 62936451 stems or 3383.824 stems per
hectare. Sal shares about 3%5.79% of the total growing stock in
terms of number of stems in this stratum. .This is followed
by Terminalie crenulata (saja) with 7112413 stems or 37.371
stems per hectare , Diospyros melanoxlyon(tendu) with 2795711
stews or 14.691 stems per hectare, Anogeissus latifolia
(dhauda) with 2187364 stems or 11546 stems per hectare,
Pterocarpus marsupium (bija) with 1888102 stems or 18 stenms
rer hectare, Lannea coromendelica (mode) with 1128370 stems
or 5.928 stems per hectare and the next three places i.e. 7th,
8th and 9th are occupied by Lagerstroemie parviflora(lendia),
Ougenia oogeinensis(tinca) and Boswellia serratae(salal) in
close range. Total number of stems and stems per hectare and
the percentage contribution of the leading species of 3Sal
stratum is given in the following table in choronological
order of their occurrence:

Order SBpecies Total nao. of Stems /ha  Percentage of

stems growing stock
1 Sal 22 31045‘ 118,402 3%. 79%
2 Saja 7112443 37.371 11. 38%
3 Tendu 2795711 14.691 4. 44%
4 Dhauds 21897364 11. 546 3.49%
5 Bija 1888162 10, 933 3.92%
6 Mode 1128370 5.928 1.79%
7 Lendia 650344 3.454 1.94%
8 Tinsa 637553 3.351 - 1.91%
9 Salai 549245 2.887 3. 87%
e Murnd i 206110 1.882 0. 33%
11 Teuk 188098 . 5867 B.17%
Totul 628936451 330.6824 1003%

There 1is & striking coincidence that in Sal stratum
teak occupies the last place with 108098 stems whereas in
Teak stratum, sal occupies the bottom place with 19630 stems.
Sal has representation in all the dismeter classes which goes
onn decreasing with the inecrease in diameter rclass. Maoxamue
number of stems have been found to occcur in the lower
diameter classes only thereby exhibiting £ normal
distribution of s5al species in Sal stratum. Next to sal is
bija which has representation upto 80 cm. diameter classs
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followed by saja, tendu and salai which are represented upto
60 cm.diemeter classes with thé exception of tendu, of which
9896 stems have been estimated even in 70-8% cm. diameter
class also. ,

Teak has shown abnormal trend with regard to its
distribution in various diameter classes. Out of a total of
198098 stems, it has 58887 stems (54.5%) in the lowsest dia,
class (i.e.19-15 cm.) only. Tesk has no representation in
the diameter classes 15-20cm, 20-25 cm.and 25-30 cm.and again

there is substantiasl representation in 39-50 cm. dia classes’

in increasing order.Such abnormal distribution indicates that
most of the drowing stock of teak is of the plantation
origin. Naturaml crop of +teak in Raipur is very 1little
otherwise all the diameter classes particularly lower and
middle classes would have certainly been represented. The
major occurrence of tesk in 10-15 cm. diameter clastc also
indicates the stage of young plantation. The Sal stratum has
better stocking with 330824 stems per hectare in comparison
to Teak and Miscellaneous stratsa.

6.3 JOTAL NO. OF STEMS AND STEMS PER HA:STRATUM MISC. :

Distribution of various species in different diameter
classes by way of total number of stems and stems per hectare
in Misece¢llaneous stratum hias been given in table no. 6.3T(A)
and 6.3T(B) This stratum covers an area of 4914.81 s5q. km.
which also includes 58.66 sq.km. and 137.34 sq.km. area
respectively of Kheair and Salai  forests as discussed in para
6.9 of this chapter. Since the contribution of these two
types of forest in Raipur district is quite insignificant,
all the data pertaining to area as well as drowing stock have
been merded with Miscellaneous stratun. This stratum was
assigned to those forest areas where none of the species was
found to have its own forest type based on  occurrence of
stems in 2 ha area around the sample plots. Such vegetation
was classified as Miscellaneous forest and the growing stock
of individual species found in the stratum was computed
accordingly.

Total growing stock in terms of numwber of stems irn
this stratum was estimated to be 125247030 stems(255.221
stems/ha). The leading species are Terminalia crenulata(suaja),
Anogeissus latifolia(dhauda), Lannea coromandel ica{mode),
Diospyros melanoxylon{(tendu}, Boswellia serrata (salai) etc.

Total number of stems and stems per hectare with
rercentage of growing stock of leading speciles in  their
order of werit are given in the following table:

(&,
)
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Order Species Total no. of Stems/ha Percentage of

,gﬁ stems drowing stogkJ

175 Saja 19313238 20 984 g.20% -
2 Dhaude 6937655 14.116 5.53%
-3 Mode 6384828 12.892 5.05%
4 Tendu 6227064 12.8671 4. 96%
L3 Salai 4835688 9.839 3.86%
6 Lendia 3927425 7.992 3.13%
7 Bija - 3749628 7.631 - 2:98%
8 Sal 1835688 3.735 1.48%
g Tinsa 1598828 3.872 1. 20%
19 Mundi 1301853 2.651 1.04%
11 Teak 167114 9.341 @.13%
Total 125247930 255,221 1260%

T S T TR M e e e e S T ek ke . . . D e e o T — R AR T A S Al —————— T T e

Table nos. 6.3 T(A) and 6.3 T{B) further show that
salai has representation upto 80+ cm. diameter class with
substantial number of stems upto 60 cm. clasu, taja occupving
first position in order of merit, heas maximum number of stems
in ‘the lowest diameter class which go on decreasing with the
increase in diameter of the trees. sal, lendis and tendu have
representation upto 68-70 com. diameter classen  whereas
dhauda, mode, mundi, bija and teak have representation upto
50-60 cu. diumeter classes with the exception in the case of
teak which is absent in  two wmiddle dismeter classes of 39-40
CH. Significantly, tinss also does not figure beyond 35-48
cim. diameter classes. Out of the total number of stems nearly
over 50X are found upto 35 cm. diameter class which reveals
that number of trees in the higher class is quite few. The
Miscellaneous stratum has comparatively poor stocking as
compared to Teak and Sal strata.

6.4 TOTAL VOLUME AND VOLUME/HA:STRATUM TEAK:

Table nos. 6.4T(A) and 6. 4T(B) €ive distribution of
total wvolume sand volume per hectare of different species
found in Teak stratum under variocus diaweter classes. ' Tesak
rightly occupies first plece in terms of its total volume
with 532735 cu, . (23.61® cu.m. /ha), out of a total of

1316853 cu. . in whole of the Teak stratum. Teak being the
leading specdies shares about 40.47% of the total growing
stock of the stratum. Salai follows tesk with 956991 cu.m.
of volunme (4.282 cu.wm. /ha) whereas in case of stems,
second place is occupied by lendia. This 1s because the
former has wmore trees in higher dismeter class which -vielded
more volume and the latter 1i.e. lendia has more

representation in lower diameter classes which yieled 1less
volume since there is a direct relationship between diameter
and volume of the trees. Further, for both the character i.e.
stems and volunme, third and fourth place is occuried by bija
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and saja.In case of sal which’ occupies the bottom positigaﬁin
terms of number of stems in Teak stratum but in case of iits
volumétric representation it has got fifth place in the sama"
Stratum. This is because of the fact that sal normally grows’

well and attains its normal height in every diemeter class,
and is capable of yielding better volume than any other
species of the same diemeter class. A look at both the

tables {i.e. those pertaining to stems and volume) reveals
that 9815 stems from 16-15 cm. diametor classes vield 564
cu.m. of volume whereas the same number of trees in 68-70 cm.
diameter class yield 44043 cu.m. of volume nearly 80 times
more than that from the lowest diameter class.
|

Following table gives the occurrence °of .leading
species in chronologicel order, their total volume, . volume
Per hectare and their percentede contribution to total volume
of Teak stratum: -

-_—.__....-__.-_—---._——_—_-__—__...—_._—_—__—-.........___.——._.-—-.-———-.—--_—————.-.-._-—-

Order Species Yolume Volume/ha Percentage
{cu.m.) (cu.m. ) of total
. volume
1 Teak 532735 23.618 40. 47%
2 Salai 96591 4,282 7.,34%
3 Bija 52166 2.312 3.96%
4 Saja 56992 2.260 3.87%
5 Sal 44607 1.977 3. 39%
6 Tendu 41132 1.823 3.13%
7 Lendia 33732 1.499 2.57%
8 Mode 30212 1,340 2.30%
9 Tinsca 15456 @.685 1.17%
19 Dhauda 11056 @. 489 0.84%
11 Mundi 5437 &, 242 2.41%
Total 1%}FP53 58.335 100%
Table nos. 6.4T(A) &and 6.4T(B) also reveal that
volumwe is maximum in lowest diameter class and depicts a
decreasing trend as  the diameter increases with some
exceptions.
6.5 TOTAL YOLUME AND VOLUME/HA:STRATUM SAL:
Distribution of total volume and volume per
hectare rertaining to different species found in Sal
stratum has been given under varicus diameter classes in
table no. 6.5T(A) and 6.5T(B). Sal tops the list of total
volume which is 19845612 cu.m. (57.048 / ha), out of an
sddregate of 19163657 cu.m. (98.596 cu.w. /ha) volume in
Sal stratum. Second place is occupied by Terminalia
crenulata(Saja) with 1626422 cu.m. (8. 547 cu.m. /ha)  volume
followed by Pterocarpus marsupiun{bija), Diospyros
54
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melanoxylon “(tendu), Anogeissus latifolia(dhauda), Boswellia
serrata- (salai), Lannea coromandelica (mode) etc. Total
volume and volume per hectare in respect of above species has
been tabulated below in descending order of their
contribution +to the volume of the stratum:

Order Species Volume Volume/ha Percentagerof
{cu.m. ) {cu.m.) total volume
1 Ssl 19845612 57.848 57.28% 3
2 <Saja _ 1626422 8.547 5.58% :
3 Bi ja 713485 3.758 3.77%
4 Tendu 618339 3.248 3.26%
5 Phauda 559713 2.541 2.95%
6 Salai 542965 1.693 1.79%
7 Mode 134362 D.707 @.71%
8 Lendia 98779 @.476 @. 48%
9 Tinsa 85832 @.451 2. 45%
18 Teak 79741 @.419 D.42%
e e Il
Total 19163657 99. 586 190 . OB
As 1n the case of stems, here also teak occupies
the lowest position in the overall tally of SpPECles
contributing volume to the total growing stock. Ovearall

rosition also reveals thet volumetric contribution of  esch
successive diameler class increases upto 3% cm.,dips in 35-49
cu. diameter class, again shoots up suddenly to 3252465 cu.m.
for 4©0-50 cm. diameter class and then it shows & declining
trend. Sal, LI ja and tendu have good volumetric
representation almost in all dismeter classes. The other
species occurred only upto middle diameter classes.

6.6 TOTAL YOLUME AND YOLUME/HA:STRATUM MISC, :

Table no. 6.6T{A) and 6.6T(B)give distribution of
total volume and volume per hectare for different species
found under various diameter classes in Miscellaneous
stratum. Terminalis  crenulata{saja) leads the tally with
3357306 cu.m. {(6.831 cu.m. /ha) of volume followed closely by
Boswellia serrata(salai) with 2965184 cu.m.(6.834 cu.m. /ha)
of Anogeissus latifolia(dhauda) with 1938891 cu.rn. (3.948

cu.m. /ha) of volume etc. List of various species in their
order of occurrence in this stratum has been tabulated below
giving details of volume, volume per hectare and their

rercentage contribution +to the total growing stock of this
stratum,
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Ordergﬁk&iéﬂecies Volﬁme Volume/ha Percentage of ¥

{cu.m. ) (cu.m. ) total volume

1 Saja 3357306 6.831 12. 30%
2 Selai 2965104 8.934 10. 87%
3 Dhauda 1938891 3.948 17.11%
4 Tendu 1792340 3. 423 | 6. 16%
) Bija 1339285 2.725 4.91%
8 Mode 1132872 2.395 l 4.15%
7 Sal 7756865 1.577 12.84%
8._ Lendia .. . 968216 . 1.551 L :2.79% . .
9 Mund i 292430 2. 595 / ‘1.0?%
10 Tinsa 287024 @.584 1.095%
11 Teak 127948 @.239 \?. 43%

Total 27,520, 491 55. 520 100%

T o e e e e e L —— = " —— i — b - S —

3

There is an aggregate of 27,520,491 cu.m. of volume
in this stratum with an average volume of 55.52¢0 cu.m. /ha
A direct ' relationship is witnesssed between the number of
trees in a particular diameter class and their contribution
to volumetric contents. There is gradual decresse in the
numgber of stems in this stratum from lower to higher diameter
class but on the contrary their is Progressive increase in
their respective volumetric contribution to the total drowing
stock upto 5@-60 cwm.dismeter class and then there i decline
in the volume.

A comparison of +the tables giving growing stock
figures in terms of volume per hectare of all the three
strata reveals that Sal forests yield better volume of 99. 596
cu.m. /ha in comparison to Teak forests with 58.335 cu.m. /ha
followed by Miscellaneous forest with 55. 528 cu.m. /hsa.

6.7 COMBINED GROWING STOQCK: STEMS:

Table no.6.7T gives distribution of total number of
stems and stems per hectare for entire vegeteted area of the
district which has coverage of 7043.58 sq. km. area under

three strata combined together. In this set up also Shorea
robusta leads the tally followed by Terminalia
crenulata, Anogeissus letifolia, Diospyros melanoxylon,
Lannes coromandelica, Pterocarpus marsurium, Boswellia
serrata and so on. List of 211 the leading species in order
of their occurrence, giving details of their respective
number of stems, stems per hectare and their percentage

contribution to the total number of stewus oceurring in the
entire tract are tabulated below:

Contents




a0

- . . - A

Order Species No. of stems . Stems/ha Percentagelof:
total no. fof
stems ko

1 Sal 24457849 -~ 34.8086 12 50%

2 Saja 17621627 - 25.918 9.83%

3 Dhauda ‘9292873 13.939 4.71%

4 Tendu 8171444 12.895 4.65%

5 Mode 7616224 16.377 3.94%

6 ‘Bi ja 6146225 8.34% 3.901%

7 Salai 5635162 7.748 2. 80%

8 Lendia 5038976 6.9e% 2.49%

9 Teak 4544518 6.326 2.28%

12 Tinsa 2314519 3.160 1.14%

.11 Mundi 1636222 2.197 J.78%

12 .. .. e .

Total 196487659 276 .A7L 153X

An  agdregate of 196487659 stems with 276. A7 stems
per hectare have been estimated to be found in the zntire
forest tract of Raipur district. Estimated contribution of
main species has been given above. Rewaining unimportant
species are clubbed under the heading’Rest of species’ which

coullectively waccount for over $0% of the agg€regate number of

stems as indicated in table no. 6.7. This table also shows
that almost all the species listed above have found their
representation upto 59-60 cm. diameter class. Beyond this

only species which have their representation are sal, tendu,

bija and salai.

6.8 COMBINED GROWING STOCK:VOLUME:

Table no. 6.8T gives distribution of combined total
volume and volume per hectare for various species estimated
in &8ll the three strata identified in the entire vegetated
tract of Raipur district. These species in order of their
occurrence and their individual contribution to the total
growving stock with their percentage volume have been
tabulated below:

Order Species Yolume VYVolume/ha Percentage of

{cu.m, } (cu.m. ) total volume

1 Sal 11676140 16. 577 24.55%

2 Saja 5048837 7.168 10, 59%

3 Salai 3385143 4.8026 7.12%

4 Dhauda 2511740 3. 568 5.28%

5 Tendu 2341285 3.324 4.92

6 Bija 2195324 2.988 4.43%

7 Mode 1297427 1.842 Z.73%
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g% Lendia ~886787 1.079 1:86%;
9 Teak 729714 6,836 1.53%
19 Tinsa 388835 9. 552 @. 82%
‘11 Mundi 322599 8. 458 2.68%
12 “ae . k - e

Total 47572323 67. \Co 100%

An sggregate of 47572323 cu.m. of growing stock has
been estimatéd in the district with an average of 67.§80
cu.m. of wolume per hectareiover the entire forest area for
three strata combined. Contribution of the sebove leading
species collecively accounts for nearly two third of the
total drowing stock. The rest of the growing stock is shared
by unimportant species which are clubbed todether to form
a €group of ’'Rest of apecies’. Per hectare volune
progressively increases from lower diameter class to higher
ones upto &0 cm. and then it starts declining whereas in
terms of number of stems a reverse trend was observed.

Map no. 6.8 M has been prepared on the basis of per

hectare volume yielded by different sample plots. The map
indicates that southern part of the district is richer with
regard to itc per hectare volumetric contribution. The

north-eastern and central parts of the forest areas have
yielded very little volume thereby giving indication that
such areas have either poor growth of forest vegetation or
are under young regeneration.

A review of the tables pertaining to combined
growing stock reveals that the forests in Raipur district
predominantly comprise of sel which alone shares 24.55%
of the +total growing stock of the district though its own
forest type is confined to 1903.14 sq.kw. area only ocut of
total vegetated area of 7043.58 sq.km. in the district.

Besides, its major contribution in its own forest type, sal
shares significantly in other two forest types also viz. Teak
and Miscellaneous. Teak stratum on the other hand is

confined to & very small area of 225.63 sq.km. and also its
occurrence in other strata is insignificant though it has
been assigned a separate stratum. Large areas as well as
€rowing stock are shared by the Miscellaneous forests in
which no species was found to be in dominating position.

6.9 MEAN YOLUME PER HA BY TOPOGRAPHY:

Mean volume per hectare by topography classes under
three forest types {(i.e. crop coupositions) has been given
in table overlesaf. This is maximum on flat lands followed
by hilly and then by gently rolling drounds for Teak and Sal
forest types. In case of Miscellanecous forest type it

gradually incrases with the change in topography of the tract
l1.¢. from flat land to hilly terrain.
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Table no. 6.9 T
Mean volume per ha by torography classes

Crop compo- Flat Gently Hilly Very
sition rolling hilliy
Teek 61.615 41.0956 91. 757 -
Sal 196. 376 91.978 98. 746 -
Miscellaneous 48.819 49.321% 65.650 -

i
6.10 MEAN VYOLUME PER HA BY 5L9EE CLASSES:

i

Table below gives distribution of mean volume per

hectare for all the three forgst types wunder various

categories of slope classes.

Table no. 6.10 T
Mean volume per ha by slope classeg

Crop compo- <10% 10%<60%  60%<100% 100%+

Teak 52.087 88.015 - -
Sal 100,311 95.531 - -
Miscel laneous 483.782 69. 808 44,524 -

Above table reveals that Teak and Sal forest trypes
do not yield any volume beyond slope of 60%. Individually
for Tesk there is progressive increase in the quantum of mean
volume per hectare but for Ssl it decreases with the increase
in the percenlage slope. Miscellaneous forest type has
muxiwumn of 69.808 cu.m. per hectare volume in slopy land with
slope class 19-60% whereas for the lowest slope class it is
48. 782 cu.m. rer hectare and for the higher one i.e. beyond
50% it is the maximuam of the three 1.€. 44, 524
cu.m. ‘ha.

6.11 MEaN VOLUME PER HA BY SOIlL DEPTH CLASSES:

Table overleaf gives distribution of mean volume
rer hectare for all the three forest types under various
catedories of soil depths.
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: Table:qp. 6.117 .
Meowm volume per ha by soil depth classes

e - — —— s iy —— — —— e ————— e e e

Crop compo- Very -Shallow Medium Deepi
sitions shallow -
Te - - 32. 305 86. 732
Sa - 26.925 66. 956 114.772
Miscel laneous 5.539 31.517 52.712 74.680

The table shows a direct relationship of per hactare volume
of | the trees with the depth of the s0il. In all the three
forest types there has been a progressive increase in volume
per hectare with the increase in the depth of the scoil.

\
6.12 MEAN VOLUME PER HA BY CANOPY LAYERS:

Table below deals with the distribution of wmean
volume per hectare for all the three forest types, under
different categories of canopy layers.

Table no. 6.12 T
Mean yeoluwe per hg by csnopy lavers

Crop com- No storey Single Two o Three
rosition storeyed storezg storeyed
Teak 21,131 37.432 2. 0530 -

Sal 6.088 33.889 1897, 164 -
Miscellaneous 11.293 22.939 69.388 -

This +table also revesls & direct relationship
between canopy of the vedetation and its volume contribution

rer hectare. There is a progressive increase in mean volume
prer hectare of the forest having different storeygs i.e.
canopy layers for all the forest types. Obviously maximum

volume per hectare was found in two storeyed forest followed
by one storeryed forest and then by no storeyed forest,

All the three forest types also exhibit some volume
in storeyless forest as well. Actually "No storey’ forest
are the crops which have not yet formed any canopy being st
redeneration stage. Since there 1s volumetric contribution
from this class also, it may be either from mother trees or
frow other scattered trees which were over 19 cm. dismeter st
breast height as found in the sample plots even in
regdeneration crops.

g1
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6.13 MEAN VOLUME PER HA BY TOP HEIGHT CLASSES:

Table below gives distribution of mean volume per
hectare for three forest types under various classes of top
heights.

I Table no.6,.13 T

coumpo— 1

A e e e . i ——— . — o T e S B A o . . —— T o = . . S — ke . o e o e o

Teak 13.955 268.216 48.581 72.583 147.348 - -
Sal ©.902 9.467 48.902 72.6068 120.498 147.471 285.395
Misc. 2.769 16.874 37.959 68.938 166.5983 135.747 -

The +teble reveels a progressive increase in the
volumetric contribution with increase in the top height in
each of the three forest types. There ie no contribution
beyond 2% m. top height in case of Teak forest t¥ype and
beyond 3@ m.top height in case of Miscellaneous forest types.
But in case of Sal forest type, there is large volumetric
contribution of 285.395 cu.w.volume rer hectare from trees
with top height bevond 30m. This is due to large sized Sal
trees with height beyond 30m.

6.14 MEAN VOLUME PER HA BY SIZE CLASSES:

Table below gives distribution of mean volume per
hecture for three forest types under various size cluasses of
the crop. The table reveals that in all the forest Lypes
there is progressive increase in volumetric contribution with
the increase in size class of the crop which is quite
- obvicus. There is no velume from big timber size class for
Teak stratum as tesk was not found to occur in that gize
class,

Table no.6.14 T

Crop Regerie- Pole Small Big Mixed

COmpoO— ration crop timber timber size

sition class

Teak 19.187 52.594 83.094 - 128.319

Sal 19.625% 2.4865 53. 884 132.225 129.835%

Misc 13.901 37.582 45.6G2 96. 6895 72.374
62
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§.15 -->GROWING STOCK WITH ESTIMATE QF STANDARD ERROR BY
FOREST TYPES:

‘Table below deals with the standard error
calculated for all the three forest types for forest aresa,
volume per hectare and total volume of the drowing stock
found in Raipur district.

Table no.6.15 T

e T T T T T T T T e e e e ——————— e ———— ———————————— e

Forest Aresa SE% Vol /ha SE% Yolume SEX

types (200 ha) {cu.m. ) (Y00cu.m. )

Teak 22.563 21.3 58.335 i8.86 1316.9 26.3

{23) (23)

Sal 198.314 7.3 895. 5986 4.5 19163.6 8.6
(194) (154)

Misc. 491. 481 3.1 55,520 3.8 27528.5 4.9
{991) (561)

Total 7904. 358 3.1 67.166 3.4 <48380-—% 4,5
(718) (718; 478572

The above tLable reveals that the percentagde of
standard error in case of Teak forest type is rather high
because of lesser number of plots falling under this stratum.
Standard error in case of Sal und Miscellsasneous forest types
15 well within permissible limits of + 180%. Estimation of
urea  and growing stock under Tesk stratum is statistical luy
not  very precise and therefore may be taken as indiéative
only. .

LER B RS & P
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CHAPTER - SEVER
ANVENTORY RESULTS : BAMBOO GROWING STOCK
7.8 AREA:

- As discussed in details in para 5.14 of earlier
Chapter, pure bamboo forest or bemboo brakes %o not exist in
Raipur district. However, bamboo does occur in about 1039.86
sq.km. area of forest land in associastion with tree EﬁﬁﬁTEEFT‘
as estimated on the basis of 186 sample plots where bamboo
crop was recorded. Most of ;these bamboo are comprise of
regeneration crop or of hacked/uparse bamboo | clumps. Only
one third of such bamboo forest has better ctop of bamboo
making good contribution to bamboo growing istock, though
overall contribution of bamboo is insignificant in this
districet. Growing stock of bemboo has been discussed in the
following paragraphs. Since number of sample plots under
bambtoo crop were 186 only (which are quite inadequate), the
standard error for estimation of bamboo growing stock is high
and as such the figures showing the growing stock of bamboo
by various parameters should be treated as indicative only
and used with due caution.

7.1 NO,OF CLUMPS PER HA BY QUALITY AND SIZE CLASSES:

Table no.7.1 T produced below gives occurrence of
bamboo clumps per ha by bamboo quality and clump size
classes. It is seen that the major bamboo crop is under the
lower clump sizes of both the guality cluasses. Yarious clump
sizes are as follows:

#) BSize class 1 ! clumps having basal diameter < lm;
bh) Bize cla s 2 : clumps having bwusal diameter 1-2m; and
c}y 8ize clas 3 ! clumpy having basal diameter > 2m.

Similarly, bamboo clumps having 6 m. and above
height were considered us 1st quelity clumps, those with a
height 4-6 m.  were ranked 2nd quality and those with
height below 4 m. were catedorised as 3rd quality bambeo.

Table Ne., 7.1 7T

Quality Clunp size 1 =5 Total
1 2 3
1 85.479 27. 389 1.985 114. 764
2 + 3 20.434 5.852 - 26 .36
78
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The above table also shows that major part of the
bamboo crop is under 1lst quality. 2nd end 3rd quality bamboo
contribute wvery little, either alone or clubked together, to
the total bamboo growing stock.

7.2 BAMBOO CUIMS PER CLUMP BY SOUNDNESS., QUALITY AND

‘ CLUMP SIZE CLASOES:

1 Table no. 7.2 T produced below dives distribution
of culms per clump by soundness of culms, by quality and
clump size classes. The table reveals that under 1lst quslity
bamboc the lowest clump size has yielded 19.14. culms per
clump whereas the next higher clump size class has yielided

only 11.76 culms per clump. However, in the highest clump
size, 45 culms per clump of varying dedree of soundness were
found. The reason for this abnormality in the middle clump

size class may be over exploitation in this clump size class.
The second quality class of bamboo has only a few culms per
clump. However, number of culms increases from lower clump
diameter class to higher diameter class. There are 2.4 and 5
culms in clump size class 1 and 2 respectively. Second
quality class was found to be in a very deteriorated
condition.

Table No. 7.2 T
Bamboo culms/clump by soundness of the culm. by aquality and
s'- h“ﬂi{ &i j Tg Ql?hnﬁn:

Qua- Clump Green Green Dry Dry Decayed Total
1ity silze sound damesged sound damagerd

1 8.61226 4.59183 1.69388 2.34664 1.89798 19.14289
2 6.49900¢ 2.32¢030 1.16000 1.32000 O.56000 11.76000
3 B8.00200 21.0008 2.00000 8.00000 6.000008 45.00000

2 1 1.33332 ©£.88888 @.22222 - - 2.44442
2 - 3. O3 - 2. DBSC0 - 5 . QOO0
3 _ - _ _ - _
Large number of bamboo culwms in both the quality

classes and. all the clump size classes were found to  be
damaged, both green as well as dry culms.

7.3 CULMS PER HA BY SOUNDNESS, QUALITY AMD CLUMP SI1ZE
CLASSES:

Table no. 7.3 T produced below gives occurrence of
bamboo c¢ulms per ha by soundness, quality and clump size
class, Fromt +the table it is cbserved that in all 2122.23Q
culms per ha were found to cccur in Raipur district. Out of

which 2044.029 culms per ha were of first quality bamboo and
78. 209 culms of second and third quality bamboo.

79
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Table No. 7.3 T
Lulms/ha by soundness of culms. bamboo guality and clump size

—.___._....._...___._—_....__..___—._—_.......—_————-—-————-—_____.-._-._-...._.__._._——...___

Qua- Size Green Green Dry Dry Decayed Total
lity class sound damaged sound damaged

1 .1 736. 167 382.585 144.782 493.614 162.237 1636. 315
2 175.232 65.522 31.761 136.142 15.332 321.888
3 15.248 40.0835 3.819 15, 249 11. 439 85.
%H“' Q.'L‘?
2&3 1 27.245 18,183 4.541 - - 49.9ﬂ9
2 N - +16.958 - 11, 3904 - 28. 260
_____ B IS S, e B
\
7.4 TOTAL NUMBER OF CULMS BY SOUNDNESS, QUALITY

Table no.7.4 T gives distribution of total number
of culms by their soundness, quality and clump size classes
found in whole of the forest area of Raipur district. This
table shows that in ell 86,065,114 culms of different
qualities and soundness were found existing in Raipur forest,
out of which 84,300,485 culms were of 1st quality and
1,764,620 culms of 2nd and 3rd quality clubbed together. Out
of this bamboo growing stock 7,787,137 culms are decayed
ones (8.95%) having no practical utility. 2nd and 3rd quality
bamboo have least contribution to the overall growing stock.

Table No. 7.4 T

Total pumber of culms (PO9) Ly goundness, auality and clume
Size Green Green DPry Dry Decayed Total
class scound damaged sound damaged

15T QUALITY.

1 30331.552 16171.991 5965.720 B265. 698 6684.489 67419. 450
< 7219.909 2699.637 1308.617 1489.123 631.709 13348.995
3 627.918 1648.286 156.979 627.918 470.939 3532.040

<nd & 3rd QUALITY .

1 614.729 439.812 102 458 - - 1126. 959
2 - 382.578 - 255.0852 - 637.630
3

8d
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99. 95% of the total ‘bamboo growing stock comprises

of utilizable bamboo culms having 45.98% green sound, 24.76%
green damaged, B8.75% dry sound and 12.36% dry damaged culms.

7.5 GREEN STOCK. IJN TONNES (@090} BY SOUNDNESS, QUALITY
AND CLUMP SIZE CLASSES:

Table no. 7.5 T produced below . gives the
distribution of total bamboo stock (green) in thousand tonnes
by soundness, <gquality and clump size classes.:’ The total
stock of bambooc in Raipur district was estimated to be
244,241 tonnes of green bamboo out of which 237,399 tonnes
are c¢ontributed by 1st quality bamboo and the  rest 6,842
tonnes by 2nd and 3rd quality bamboo. !

Table No. 7.5 T

Banboo (dreen stock in thousand fonnes) by soundness of
eulms, by guality and clump size classes:

Que- Clump size Green Green Dry Dry Total

lity class sound damaged sound damaged

1 1 B86.728 29.812 42.140 32.517 189.177
2 23. 401 3.241 9.921 5.133 42,796
3 1.204 2.976 1.882 2.164 7.426

2 & 3 1 4,144 . 454 o. 790 - 5.304
2 - @.659 - 2.879 1.538
3 — — - — -

115.457 37.142 52.949 38.693 244.241
Percentage 47 .27 15. 21 21.68 15.84 196%

Out of the above stock of green bamboo, 47 .27% 1is
contributed by green sound culms, 15.21% by Ereen demaged,
21.68% by dry scund end 15.84% by dry damaged culms.

The dry damaged culms do not have any utility
whereas obther culms have some utility including the danmasded
ones.

Green weight of a bamboo culm has beernn estimated
using the following factors for green equivalent weight of
different +types of bamboo culms found during the course of
inventory survey. Green weight of & bamboo sanple from each
quality a&and culm diameter class was collected during field
wvork and totml green weight waes then estimsted using the
following factors for different kinds of bamboo culms:

Green sound -
Green dawaged -
Dry sound -
Dry damaged -
Decayed -

cn:&c.)f‘-)r—'
S ry B
IS S IR
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The green bamboo stock given in the above table is
based on these factors.

7.8 BAMBOO STOCK BY QUALITY AND CLUMP SIZE CLASSES

Taeble no. 7.6 T produced below gives composite
picture of the distribution of total bamboo growing stock
(dreen} in terms of weight, quality and clump size classes.
The table reveals that in all 244241 tonnes of green bamboo
are existing under various quality and clump size classes.
The major , contribution (97%) to growing stock is from l1st
quality bamboo and the rest 3% is from 2nd and 3rd quality
bamboo.  Further, about 79.63% forwming major rart of bamboo
stock is contributed by lower clump size class, 17.33% by
middle cluwp size class and the remaining 3.94% stock of
green bamboo is contributed by the highest clump size class
(having more than 2 m. dia ).

Table No. 7.6 T

Banboo (#reen stock in thousand topnes) Ly quality aod clume
Eize S5E5
Quality  Clump siee classes  Toval
"1_”"“"“"};, '''''''''' P
1 189.177 4p.796 7. awh 237399
28 3 5 304 1.538 5.842
" 194481 az.334 7oane zad 241 .
% T9.63 17.33 3 1363%,
77 CONSOLIDATED BAMBOD STOCK:
Tuble no. 77T appended separately gives

consol ldated picture of the distribution of growing stock of
bamb:oo found in Raipur district by quality, clump sizes, afde,
soundoess and dlameter of culm. The table indicates that
major contribution to bamboo stock is  from Juwer dia class
of  culms i.e. 2-5 cm. followed by the next dia, olass i.e.
-8R L. dia class, The highest diae class  of culms

contributes very little,

A5 already mentioned in previous paragraph Lobal

Ereen tamboo stock was estimated Lo be 244,241 tonnes. Since
the weight of undry bamboe (&t 19% moisture contents) is
about  B60% of the green weight of baswboo  ss determived  from
zurlier studies conducted by the Central Tone the lLotel

undry weight of bamboo stock in Bairur districst wss eogbhimsated
to be 1,46, 544 +tonnes.

kg
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Apta

Ar jun (koha)
Bahiers

Bar
Baranga
Bel

Ber

Bhilwa
Bhirra

QLQ&&&BIQEL&Q&LMWH&&E&QEW
: AND
Botanical Name f Femily
2 i 3
Bucheanania lanzan ' Anacardiaceae
Mangifera indica ’ —do~
Cassia fistula E Caesalpiniacese
Beauninia malabaricéa —do-
Emblica officinalis Euphorbiaceae
Bauhinia racemosa Caesalpiniaceae
Terminalia arjuna Combretaceae
Terminalia belerica -~do—
Ficus benghalensis Urticaecesne
Kydia calycina Malvacesae
Aegle marmelos Rutaceae
Zizyphus mauratiasna Rhamenacese
Semecarpus  anacardium Anacardiaceae
Chloroxylon swietenia Mulisceae
Hymenodictyon excelsunm Rubilaceane

Bhournrmal
Bijasal
Chiichwa
Chirol
Daliiwas
Datreangi
Dengla
Dhiamar
Dhaora
Dhobin
Dudhi
Cararil/Karra
Ghont
Haldu
Gongal
Harra
Harsinger
Hiwar
Imli
Jamrasi
Jamun
Kachnar
Rakai
Kalmi
Kararmnji
Kagal
thair
Kulu
Kumbhi
Kusum

Pterocarpus marsupium
Albizzia odoratissims -
Holopteles integrifolia
Cordia dishooma

Ehretia leavis
Securinegas virossa
Grewina tilimefolia
Anogeissus latifolis
Dalbergia paniculats
Holarrhena antidysentricao
Cleistunthus collinus
Zizyprhus xylopyra

Adina cordifolis
Cochlospermum religiosum
Terminalia chebula
Hyctanthes arbortristis
Acscia leurcophloesa
Tamarindus indica
Elaecdendron glaucum
Syzygium cumini

Bauhinia variegata
Flacourtia indica
Mitragyna parvifolisa
Pongumia pinnats
Bridelis retusa

Acucia catechu

Sterculis urens

Careya arhoresa
Schliechera oleosa
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Papulionacese
Mimisacene
Urticacese
Borasginacene
"‘df_)—
Euphorbiacesae
Tiliaceuns
Combretacesane
Parilionaceas
Apocynacesae
Euphorbiaceae
Rhinumnaceas
Rubilacese
Bixacene
Combretacesge
Oleaceas
Mimlsaceue
Ceasalpiniaceae
Celactrocese
Myrtaceas
Ceasalpiniaceae
Bixacesae
Rubiaceas
Parilionacese
Eurhoribiuscens
Mimosaceae
Sterculiacess
Myrtaceae
Sapindacese

Contents




Lasora
Lendia
Lokhandi
Maharukh
Mahusa
Mainphal
Mokha

Moyer

Nee

Padar
Palsas
Pedar{chhota)
Panjre
Papra
Phetra kala
Phetra safed
Pipal

Rohan

Sagon

Saja

Sel

Sulal

Semal
Shisham
Sinduri
3iris safed
Siris kala
515500
Siwan

Tendu

Tilwa

Tinaa

U

Drans

Amers
Balichandi
Baibarang
Chhind
Childi
Dhistwea 3
Dikarmali
Gursakri
Gokhuru
Fhiirsat
Kuaro
Marorphal
Neel
Sindhburt

Cordia dichotoma

Legerstroemia parviflora

Ixora arboresa
Ajlanthus excelsa
Medhuca irndica

kRandia dunetorum
Schrebra swietenicides
Lannea coromandelica
Azadirachta indica

Stereospermum suaveolens

Butea monosperma

Stereospermum personatum

Erythrina suberosa
Gardenia latifolia
Randia ulginosa
Gardenia turgida
Ficus religiosa
Soymida febrifuds
Tectona grandis
Terminalia tomentossa
Shoresa robusta
Boswellia serrata
Bombax ceiba
Dalbergia latifolise
Mallotus philippensis
Albizzia procers
Albizzia lebbeck
Dalbergia siusoo
Gualina arborea
Diuspyros melanoxylon
Windlundia exserta
Ougeinie oojeinensisc
Ficus glomerats
Dewvirocal amus strictus

COMMON WEEDS

Colebrookia

Diovscoresa daemonsa
Enbelia robusts
Phoenix acaulis
Flemingia bracteats
Woodfordia floribundsa
Gardenia lucidsa

Crewia hirsuts

Tribulus terrestris
Ryetanthes arbortristis

Holarrhens antidysenterics

Helicteres iscra
indigofera pulchella
Mauollotus phillipphensis

Boraginaceae
Lythraceae
Rubiacesae
Simarubaceae
Sapindaceae
Rubiacese
Oleatceae
Anacardiaceae
Meliacese
Bignoniaceae
Papilionaceae
Bignoniaceae
Papilionacesae
Rubiaceae
_do_
Urticacesne
Meliaceae
Verbenaceae
Combretaecesane

Diprterccarpaceae

Burseracese
Malvaceac
Parilionaceae
Eurhiorbisceae
Mimosacese
~do-
Papil lonaceas
Verbenscene
Ehenaceae
Rubiacease
Papllionaceac
Urt ivuceas
Gramineane
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COMMON CLIMBERS

Gurar Millittia auriculata
Kalsibel Ventilago calyculata
{keoti)

Malkamini Celastrus paniculata
‘Mahul Bauhinia vahlii

Nasbel _ - Spatholobus roxburghii
Palasbel : ' Butea superba

Ramjaton ¢ Smilax macrophyllsa

ol
husi Eragrostis tenella

Bhusb

Chhir Imperata cylindrica
Ghunad Anthistirie cialiata
Khus Vetiveria zizenioides
Kusal Heteropogon contortus
Phulbahari Thysanolaena maxima
Rusa Cymbiopodon martinii
Sabai Eulaliopsis binate
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ANNEXURE -11

BIBLIOGRAPHY

"THIRTY YEARS OF FORESTRY IN MADHYA PRADESH"

- A publication of Forest Departuent, Govi. of
Madhya Pradehs.

Statistical Handbook of Raipur district.

"BASIC AGRICULTURALSTATISTICS OF MADHYA PRADESH
11882-83 TO 1986-87" - A publication of Commissioner
Land Records and Settlement, Gwalior, Madhya Pradesh.

"DIRECTORY OF METEOROLGCGICAL DATA" -A publication of
India Meteoroclogical Department, Govt. of India.

Working Plans of North Raipur, East Raiprur and Scuth
Raipur Forest Divisions.
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