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This ,report contains results of the inventory of 
the forests of ~a.ipur district in Madhya Pr-adesh made by tbe 
Central Zone of the Forest Survey of India_ The inventory 
was l{lEJ.de during the period. February 1986 to May 1986 , The 
report covers North Raipur, East Raipur and South Raipur 
Forest Divisions of Madhya Pradesh. 

Total forest area in Raipur district is 7940 sq . km. 
which works out to 32.92% of the geographical u~eu of the 
dir;t.rict. A(~cording to ·the survey, out. of the: foref_;t area of 
the d istr'ic:t nearly 88.71% ar-ea rws some forf::st vegetation 
cornposed of dense, lC10derutely derwe. open fort=.:f;t, scruu 
jungle and young plantations. The rest of the area is devoid 
of any tref.': r.:over. SuI is tbe "illlr·'(..r·t1.Hlt !>peci.~~; c.f the 
uist.cic:t und C:(Jnt~rilJuLes 24. !:,S"X tu the:: ,-(.II.Hl gruwing' :;t,...uck 
which is nr.:urly 47.57 willion (.:;ubi(· Tlif.:tl" ::-::;. ih!.: IJ.v"'r1c.!(_!f:: 
growing ~;L()cl~ in (Joe rH::"ctur't:" of f'-'r·t.'~;t w(Jrk:;- out. bt G'1.16 
euLic- ltl(:trt~G. In tidditiorl to Stll, ut.:.her· irnl'91· tu.rd.:. Gl'(JC1.8::; ill 

OLd et- (J1 'lbei r. I-.r'':!'(Jlld ercn<.:(.: Ul~t.: Tl::"l~mj rill] i H to!IJ(_'rdA.):;(1 , 
I301;welllJc1 uurr·&tu, Arlogei~j8u!'> lu.t.if(~'l iu ' . .Hld Di():jf.'yro~; 
lUf:lbfloxylr..lU. The:;(::!j ~q ... eC"i(:s tUg,-L1H-:T tl('r;C"-IlJi, fUI: nChrl::,,' 
b.!llf of t..be: growing !;t,o-r.:k. Tt:::ak twt'ldJy (;(Jnt.['l butf':::; 1. ~3~;; uf 
t,ht: totb.l v(Jluwe of !.it.unding t.imbt::T .irl t .ra: d.i~; ·triGl. 

Bamboo (Df.:nd t·ucu 1 bfflUS st .. r:i (.;t.u~:;) O(.:CI_tl·~:; (.'ver­
t,he fur-es t ureuS rtli xed WJ. tb i .. rt:e for·euts. No pu re 
fort'::Gt ar6"tl.s art: presr':(1t.... Sitlce lal'ge areas ()f 
forf.:sts Wt::rf~ under regerJer-t1ticm CTUI-', it!.:; C"QntT· ~b'..lt:i(JfI 
growing stock is very leGG. 

S Orf:t;: (J f 
Lambo(J 
b&mboo 
to the 
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alAPTmi'1 'QHX 

• I. , "<l 

IHIRODUCTIOH 

.. 
GENERAL: 

Raipur district "forms a part of the RaiPUr\ 
Commissi~er's Division in the Chhat~isgArh ~egion . and 

'" occupies the south-eastern p~ of "ttle 'Upper "Mabanadi . ba.s.in ' 
and a large belt of hilly a.reas to the east and south. The \ 
district is situated between the parallels of-il:atitude 19·45' 
north and 21· 53' north and theimeridians of longitude 81·24' . 
east and 83 G 16' east. The district is bounded on the north by \ 
Bilaspur district, on the south by Koraput distriot of Orissa 
state. on the east by Sambalpur and Kalahandi districts of 
Orissa state and on the west by Durg district. 

The Kharun arid the Jonk rivers mark for some 
diste.nce the western'&nd the eanter-n boundaries respectively 
of the district,. The Seonath and the Mahanadi fot'X1I the 
northern boundary whereas the Tel river flows along ,a section 
of the southorn boundtu"Y" 

1.1 TOTAL AE.Ell AH..I2 POPULATION: 

The total area of the;: district is ~ sq. kTtl. 
Rf1ipur is the most populf1ted district in the Gtute witb ti 
totftl populution of 30,79,476 ac<:or'ding to 1981 cenuu~. 

1.2 ADMINISTRATIYE UNITS 

Thi!:i distri(:t baG been divided into 5 Revenue 
nubdivisions t:1nd further into 11 tahsils with headqu&rters at 
Raipur. Dhwnturi, B1110da Btlzar. Mahasamund. BindrbnawBgud. 
Simga. Kbasdol. Bilaiga.rh, Bbatapara. Saraipl:lli and Rajim. 
There are 36 police stations in the district for ml:lintaining 
law and oro,=,r b.r,d 24 development blocks for execution of 
(h:velopment :.;c·hemes. For the t€:rritorial administration of 
tbe for'est arr;us the entire district is included in Raipur 
clrcle with three divisions nt:1roely North Raipur Division. 
Eacrt Raipur Division and West R8.ipur Division. 

1.3 FOREST bREh: 

The total forest area 8.dopted for this survey 
report is 7940 sq.km. which is the total green coloured. area 
shown as • wooded tir'etl' on 1: 50,000 scale toposbeets 
pu'lolisbed by the Survey of India. This includes following 
urtus by legal clusses under the Cbttl·ge of the fortst 
department in Raipur district. 

1 



:Reseried ~forest 
Protected forest 
Unclassed forest 

Total.: 

;~:r~4r~<~2 '.,s~.~. 
l~ ~ :2707.,99 sq. Km. 
~ '1~74 .. ·13 ·sq .. km. 

--;;_-~_:'~~;,;......;...~ . .;_-

.- 7323·. 14 .sq. km. 

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

years, : arge blocks of forest areas, mainly protected 
forests,' b8d been transferred by the forest d.epartment to the 
Revenue epartment for various purposes. The total extent ,of 
these ··a~as~· vas 1-747.13 .sq •. km. but most of-1Shem=:- bave'- been 
under C~;ivation or, at. her non.fo~estry uses. Thus, a very 
:small p ion of woOded area 1.S l.n charge o"t the Revenue 
departme~~ in Raipur district. 

·~e 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 ~ RAINFALL: 

The climate of the district is of extreme type. It 
is characterised by a very hot Bummer and cold winter. May 
is the hottest month and December i!J the coldest month of the 
year. The winter commences normally from Novealber and lasts 
till the end of February. The bot !Jeason folloWG thereafter 
and continues till the middle of June when the monsoon sets 
in and lauts till the middle of October. 

The avertlge annual rainfall of tbe diGtrict is 
1067.0 mm. About 60 percent of rainfall ill received between 
July to September. 

A diagram appended on page no.3 dinplays mean 
monthly variation of temperature and rainfall at Raipur. 

1.5 TOPOGRAPHY: 

The di~trict occupies the south-eastern part of the 
upper Mahenadi valley and the bordering hills in the south 
and the east. Thus, the district is divided into two major 
pbysica.l divisions, viz. the Cbhattisgarh plain and the hilly 
areas. The Mabanadi crosses the district diagonally from its 
south-western corner to the northern boundary. The country 
to the west of tbe river comprising the north-eastern part of 
Dhamtari tahsil,the whole of Raipur tahsil and the - western 
par·t of Balode Bazar tabs i 1 i.s a part of the open 
Chhattisgerb plain which is gently sloping, thickly populated 
extensively cultivated &nd almost devoid of for-ests . Tbe 
plains also extend in a belt of 13 to 16 kms. eest of the 
Maharu:l.di except between Sirpur Emd Kasdole where the hi lIs 
are ver·y· compact. To the east of the Chhattisgarh plain the 
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'-::~_~~t -.. .... -'''''''1"·£ ~~.~: -'~'. ~~ Lro"~ : . .,~\,(.~~.~~~' t: ~ ."~~ ~~i~ _ * 
hillY~;:ar:eJiS caver :the' southern parj:;~:'Qi"~:D6~i ,tabsi;].. ~ the 
sout.h~~Ast.em 'part °of 'Balada Bazai' ~t8bbi::I;tandjtbe bUlk of 
Mah8.f!~ 'and Bindranawagarh tahsil. 'T •• ' ~~.' .'~ • 

'til lit' , '4 • 

~"!' ~:. The Sihaw8. Cl~ouP of hills lies I on ~~ ,plateau t.o 
the .Vest. of Sondur ~a'lley in the southern' part, :ot ·Dha.mtari 

·:t;8hsil. A large belt~-.j f hilly and forested areaS "border the 
• ':eastern bank of the. Mahanadi north of R~ipU~Sambalpur 
;"1N~t"ional Highway. Fr the vicinjty . of Kasdo}~·~~~t_: ',bends 
n~ t~~rds the east. an4i . ends to ~~angarh tahsil:'" O~~~'R81"arh 
"dist.rict in south of t e Mahansdi valley. Between~.ttie'·<~;hil'ls 

\; of~ ~indranawagarh and Jangla pahar lies a belt ~~"4tai-r-lY 
level country through(~ hich Raipur. ~SaD;lbalpur and ·Ra.iP.or ,­
Arang - Kbariar road pass. ~There are several '~mall 
clearings in this tra .... The Basna':"Saraipali tract h8S'~-~been 
mostly accepted for - riculture. This tract falls in the 
Surangi valley. The Deotihog tract is to the extreme south­
east of Bindranawagarh tShGil 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: 

Tbe Mahanadi is the mu.in river of the diGtrict. 
The ..... holo of the district, except a few areas on the Kondagaon 
Baatar plateau are covered. by tbe Mahanadi dr&inage aystcrn . 
The general slopeG of the country, with local variationa, are 
towerds the north. However, the Tel end Surrmgi flow towbroS 
the east and south east respectively. 

The import-ant tributaries of the Mtthanadi river are 
the Pairi, the Seonath and the Jong. The Hesdo, the Mand, 
the Ib and the Brahmini ere the other rivers which JOln it on 
the left bank and the Jira, the Oog, and the Tel join it on 
the right ba.nk. 

1 . 7 GEOLOGY ati.Q ROCKS: 

The rock formation of the district is aG under :-
------------------------------------------------------~----
Geological period Name of 

formation 
Rocks/soil~. 

-----------------------------------------------------------
1. Recent Alluvil.nn 

2. Pliestacine to recent Laterite 

3, Upper Precambrain 
cl..Iudappah!3 . 

( Raipur' serie~ 
( 
( Chandrapur 
( series 

Alluvial soi 1. 

Laterite & Lateri­
tic soils. 
Platy quartzites, 
Shaly limestone 
c blcareous shales. 
Coarse ferruginous 
sa.ndstones J 

Quartz i tes . 



4. Lower Iron ore 
Precambrain -Dharwars series 

5. Archeans Igneous 
metamorphic. 

Ferruginous shales 
Banded Haemel i 
quartz i t.es > 

Phyllites & 
schists. 

Granites, granitic 
gneisses, Pegma­
tites etc. 

Most parts of the district are covered by 
Cuddapan rocks. However, in the eastern 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, ...,hieh are metamorphic 
rocks of sedimentary origin, are exposed. At places, 
intrusions of Pegmatites and basic Dolerites are also found 
in this district. 

1.8 SOILS: 

The parent rock or parent material is one of the 
importt1nt soi 1 formatiou factors. However, i t.s ~ffec1;, u; 
altered by other uoi1 forming fHctoru like cli~nto, 
vegt::tation, 1::.opograpby f~t.c-. Ira RJ.J.ir,·ur diutrict, OtiC <.:an 
obGcrve broad corr:elation betweerl t.be main geologicul 
frJrwtltio(lr;, soi Is obt1.1ined from thew ufld rtlt1in forf.:~;t typt;-~;. 
Tbe rock!; of t,bc· Cudd&!-.ab system, pt1rtiCl.ll~rly the Chandr&pur 
!;I.ltld~toue::;, give rir_;e tu poor soilr; whf..:r(_: genert111y rnix,.:d 
:forest. 01 inferi or- t.ype i~. found. Where 1.)1 oti c irlterfen:rJce 
like beavy grtl.zing corr .. birJf'_'u with thef;e (Joilr.;, it result.s in 
occurr-~nce of ptttcben of s'tunt+::d KbHi r &nd Euphorabitl 
speciet.>. Grauittr; 8.nd gneises many times give rise to poor 
soi I!; und Mixed type of for.est wi tb low f;tc.'(.;king f1.S s(;:~n in 
sucb areas. However, fint' grt1nitic gneisses h8.ve g·iven rise 
to Gandy loam soils wbich are rich in iron (;(Jntents and curry 
go • .x1 qlJ&.) i ty Sal forest, The schi sts and ferruginous sr.&. let.> 
of Dbt1rwar 1:1&0 give r'ise t() r'edd isb l;rown uoi Is which tirt 

deep vorous t1nd soft and Gupport, vt::r:l good Sal forests. 
L&t.eI'i ·tes gener&11y support poor vegete.tion. 'Do1er·itJ ic 
intrusions give rise to grey blackish soil bnd carry patcbes 
of Teak forests. Alluvial depositr.; wbich fir'e wet w:i:lh ll.long 
banks of ri ver~ 8.nd nulas 1 ike Sandor, Perr'y, Awar, Udunti 
etc. tl.re very good forest, Goils. 

CliesttintbuG collinus 1:> common on laterite~ 
wber'~.&s h€:8.vy black cr_,tLon soi Is are cbtir'acteri sf':ci by 
dominance of Terwinalitl. tomentosb.. SuI forests are moro 
common on thf.;;' metamorphic rQ~b:; of Dhe.rwar f.;yutem, Tb,_,u t::­
forests end ubruptly on tbe se.nd stone beds and are u.bsent, 
on the lime stones. 



'_ l.~ ~MINERALS: 

The district ,~s deii~'i..~:t ,in miner:al wealth except 
for lime storie and dolom~te. ;, 1 

Gold is washed at places from the bed of Mahanadi 
and Jong rivers. Rajim is part1cularly mentioned for gold 
washing. There had been f1 gold mine in. Sonakhan hills but 
the percentage of gold report~ was:, 'found to be very less. 
Iron ore 'is f'ound in small quan-':;ities . scattered over the 
entire district. 'Pyri tea (Iron sulphide) is found in 
assocatiorr with\'shalyr;"lime-stone~ L\in Kasdol ~region. "\ Clay for 
brick making is available on the b~k of Kharun river. 
Minute quantity 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 Mahast:l1llUnd and Raipur., 

• 
1. 10 L6HD USE PATTERN: 

Out of the total geographical area. of 24117 sq. km. , 
7940 sq. kra. are under forest. The remaining a'rea is chiefly 
uncleI' agriculturul use. Some portion of land is under non­
agricultural use:; such as htlbitations, roads, fallow lands. 
pactures etc. Thl:: agricul·tural use of land is classified as 
under in the "B~mic Agricultural Stutistics of Madhya Pradesh 
(1982-83. 1986-87)" published by the Commissioner, Land 
RecordG & Settlement, Gwalior, Madhya Pradesh. 

- - -.- ---'---- ------_____ - .A~J'~_Q,._ ~ __ (.ko....), _______________ ..:: ____ _ 
Land under Cultivable Old Current Net area 
misc. tree waste fallows fa.llows sown 
crops and 
groves not 
included in 
net area. sown 
----------------------~--------------------------------------

1 2 3 4 5 
- ---- - ...... _--- ---------- --- -----------------_ .... --------------_ ....... __ .-

110 45, 144 35,013 32.776 9,34,581 
----------------------------------------------------------
1. 11 SOCIO-ECONOMIC CONDITION: 

The district is one of the educationally backwar-d 
districts of Madhya Pradesh. 30. 81% population of the district 
is liter8.te. Agriculture forms the basic economic activity in 
this dist-rict. However, it bas remain~l under-developed due 
to ltick of educution awl prevailing poverty. Nearly 75-80% 
population depends upon ~riculture. Employment 
opportuniti&s in other fields like industries etc. remain 
much 1 imi ted. Ab(.)ut 30% of the net sown area bas i rrigat ion 
fac:i 1 ities. The important crops of this area ar·e paddy, 
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.+ 
wheat, jawar, maize, kodo/kutki, sugarcane, potato etc. As 
per the District Statistical Handbook, 1985 the total live 
stock population o~ Raipur district is 2091479 out of which 
there were 1471378 cows and 3.2.445r9 buffaloes. Using male 
buffaloes as draught animal 0 for ploughirlg is the 
peculiarity of this area. , 

The following table gives some idea Of~the various 
socia-economic features of the district(as per 1 81 census). 

------------------------------------------------ ----------
1. Population 

2. 

3. 

4. 

5. 

6 

Percentage 

Percentage 

Percentage 
population 

Percentage 
population 

Populat:i.on 

of urban population 

of rural population 

of scheduled caste 
to the total population 

of scheduled tribes 
to'the total population 

density per sq.km. 

7. Percentage of IlJt11 eli teracy 

8. Percentage of female literacy 

~ Total quantuw of land under iITigation (ha) 

10. In'eu i rrigateci lIIurt: thtltJ $U OfICt: (htl) 

11. Averege yield c.f paddy in quint.alr; per btl 

ar' 79 J 476 

\ 17.19 

\ 82.81 

13.77 

18.55 

145 

44.90 

16.82 

3,44,042 

1,668 

12.97 
------------------------------------------------------------
(Source District Statistical Handbook for Raipur,1985) 

1.12 INFRASTRUCTURE: 

Tbe transport and cOlllrfl1..mication tlre the most 
important factors contributing Lo tbe d~velopment of an 
economy. This di strict htls good cOI{J{(lunication system. Rai 1 'fitly 
1 ioes from Howrab to BOUlbtlY and Dur-g to WtJ.l tai r' pass tbr'oiJgh 
tbi!,; district. Tbe narrow guage rtJ.ilwtly line from RtJ.ipur to 
Dhamtari and Raipur to Rajim alsu serves this district. 
Hatiorwl Highwi1.y No.6 connecting Culcutta-Dbulia via. Raipur 
and Ht:l.€pur and 1-10. 43 (_·onop.ct. ing Rtl ipllr tQ Vi f;hakhapatwJ.IfJ vib. 
Jagdalpur{Bl::1star) run tbrough this district. . There are 
3,779.64 km.of pukka rotJ.cis and 2,474.46 l~.of kachha roads in 
thE.- dJ.str-ic.t. Tbe!:.~e r'olidG b.!·e UJainttllnw by the state P. ~~. D. 
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1. 
,.~ 

Tahsil-wise details ~f pakka 
maintained by state P.W.D. during 1964-85 

and kachha roads 
are given as under: , 

l 

---------------l--~------------------~---------------------

~~:i~f __ ~~{k~~-:~~~~~~2-- _~~:~~~_:~~~~~~~~_ 
Ma n- Local Total Main ,Looal Total ta n- orga- tain orga-
ed by nisa- ed by nisa-
PWD tiona PWD tiona 

~ ~ -,._ ~. ..~ .. . - -- ..... - - _,. -- ..... _ ._. - ~ 

~-----------2--l---3-------~-----5-----~6------?----------

------ ---------r------------------------------------------
Raipur 613.3~ 813.32 524.88 524.66 

Dhemtari 427.90\' 427.90 397.60 397.60 

Baloda 
Bazar 274 .. 50 274.50 231. 80 231. 60 

Simga 154.80 154.80 115.70 115.70 

Kasdol 208.00 208.00 128.20 128.20 

Bilaigarh 243.20 243.20 100.70 100.70 

Bbatapara 142.00 142.00 120.00 120.20 

Mahasarnund 473.62 473.62 317.62 317.62 

Saraipali 270.9B 270.99 273.51 273.51 

Rajirn 287.01 287.01 ·47.70 47.70 

Gariaband 484.30 484.30 216.55 216.55 
---------------------------~--------------------------------

In addition, there are large number of forest roads 
maintained by the Forest Department which also help the 
cOUJrl1unice.tions in the interior e.ree.s e.nd 1'ac1 1 i tate transport 
of forest and agricultural produce. 

1. 13 FOREST PRODUCE ANn FOREST BASED INDUSTRIES: 

The important forest produces of Raipur district 
e.re timber, fuelwood. ballies, bamboos, charcoal , t endu 
leaves, mahua flowers, mahua seeds, sal seeds etc. 

There is one plywood industry, two paper industries 
and one bobbins blocks and shuttles industry at Raipur. In 
a.ddition, there e.re about 160 saw mills and e. good number of 
Bidi ln8nufe.cturing units in the district. Furniture making, 
bamboo-basket weaving etc. are the cottage industries in 
severel urban and rural areas of the district. 

******* 
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CHAPTER ~ ,TWO 

IH.E FORESTS.· 
r 
2.0 GENERAL DESCRIPTION: 
.j 

L The factors which influence distribution of various 
,orest types are mainly climate, soil, topography and past 

rreatrnent. Nevertheless, the forests ot Raipur district are 
ery interesting from ecological point of view 'as several 
nstances ot the etfect of parent rock on forest types are 

observed in this district. Mo~eoveri two ~imporbant forest 
~ypes i.e. Sal and Teak. are found to Qccur side by side. 
~n this area. In some areas, teak and sal can be seen 
growing together naturally. 

2.) FOREST TYPES: 

According to Champion and Seth's classification 
following main forest types occur in this district: 

1. 3 C/C2 e Moist Peninsular Sal 
2. 5 B/Cl (c) Dry Peninsular Sal Forest. 
3. 5 A/C3 Southern Tropical Dr'Y Deciduous Mixed Forests. 
4. 5 Aiel (b) Southern Tropical Dry DeciduouG Teak Forests. 
5. 3 B/Cl c Slightly Moi::;t Tcuk ForestG. 

Wherever ae.1 or teak i!"; more than 20% in tbt:: crop 
such areas have been clas::;ed us 5ft) foreG~ OT Teak foreut. 
All these forest types occur with or witbuuL bamboo i.e, 
Dendr-ocLtI t:l.mus stri ctus. No pure bembof.) fort:G"t. bus been seeu 
duriog the survey in this district. 

1. 1illL FORESTS: 

Good qut11 i ty Sal forests ure confim:d to deep se.ndy 
loam ooi 1 s derived frorr, fine greined er-&..n i tic gniesues or­
mete.morphi c rockt> of' Dhar-wt1T forD'luti on. Thene are most I,:; OIl 

flat lands or On lower slopes of the hills. These ere 
classified under moist peninsuler low level Sal forests. 
Here, sbi Lrees are well shaped and with straight boles. Sal 
for-rw; i1 very large per-centuge of' these forest,s fmd generally 
grows pure over vast stretches. Importan~ associ&.tes of s81 
C(JltlIfJonly rtlet with ur-e Terwioaliu crenulata {Sl1ja/, 
Pterocarpus marsupium (Bija) and AnogeisGus lutifolil1 
(Dbaudu/, Adi1ll1 cordifolia (Haldu), DiuspyroG 1(lelunoxyl'.m 
(Tendu), Madbuca latifolia (Mahua), Dlabergia panicule.ta 
(Dhobin). Gmelina arborea (Rhamer) MitrbgyrH.l 
pt1rvifoliu.{Mundi), Schleichera oleosa (KuGura) are les~ QoramOtl. 
Sl:11mali& lJlul&bar-icuTfl (Sem111) is confined to stream banks. 

In tbe ~econd stc.,rey, WI:: cornwonl::,; find Emblica 
offi c:itll:1J is, Buchanania It1.nzan, Cleistant.buG coIl inus) 
Lttgerstroemia parviflora, Grewia tili&efolia, Kydia calycine.. 
Ougenie. Clojeinensis, Cassia :fistula etc. M€:'diuUl to poor 



quality Sal (Quality III & IV) classified under I1loist 
peninsular high level sal or under northern tropical dry 
deciduous Sal forests occurs mostly over bill tops, plateaus 
or where soils ar~ shallow and granular. Dry sal occurs on 
soils where soil cahdltions are not favourable for rf.:tention 
of moi~ture. pr~portion of sal is much less in these 
forests. Large atches of Miscellaneous forests OCCUl"' in 
between the Sal forests. Common associates of sal are 
Terminalia crenul a, Anogeissus latifolia, Lagerstroemia 
parviflora. Othe~ associates are Mitragyna parvifolia. 
Pterocarpus marsupium, Diospyros melanoxylon, 'Adina 
cordifolia etc. B~swellia serrata (Sa~ai) is an important 
associate in dry S 1 forests though occasionaly met in high 
level peninsular Sa forests also. Underwood is usually thin 
and species like Cl'eistanthus collinus, Zizyphus xylopyra. 
Buchnania lanzan et~ .. are met with. 

2. MIXED FORESTS: 

Large forest areas of the district are occupied by 
ML~f.?'(l Forests where importtt.nt species 1 ike sal or teak are 
either absent or present in small proportion and are not 
dominant .. 

Good quality Mixed forests are found on deep soils 
wi tb well drain(."'lj sandy or c:1l:1Y loam underlain .... y schists or 
gnie:;st'~ of rtlett1rf1orphic: origin. In many of t.,be~.:;e forests, 
rj,-.:rwe under[;t;or~y of bambuo if.> I,·resent.. PriCloipl:11 spf".:r.:ieG 
fuund fire Terminal i 8 c:renu 1l1tu, Alloge i SSl.W 1 uLi fol ia, 
Dio!.lI-'yros rfIelarloxylr.m, PterrJcarpus wursupil..lrlJ, Adina 
c:ordifuliu, DulLer-gia latifoliu. B(J!;w~lliu nt'rr'l:1tu, Lt.mnea 
corowund'.:lic&, -Lagerstroemia },8rviflol'& etc. M'.1I:lbw.:a 
la1.,.i.f01i& uud DulbE-rgit1 panicult1tl1 81s0 occur bt r.oluc8s. 
Scbleichera Olel)Sfi. Terrnint11ia cbt:bula., Ter[(liw~liu beleric l.l, 

Syzygium cumini occur scantly. Salrott.lia [(Ia16buric~ is robinly 
confined to t111uvial soils. 

Where there is tbick loamboo understorey, 
under .... ocd spt.:'(;ies are sptlr::;e. In these forestu 

otht'r 

underwood species as OCcur under Sal for8st~ &r-t.:' 

founG. Where bamboos are ab::;ent there is uufficient 
1(lI;1inly of Clei t;t.antbus colI inu!; and other under-wooel 

the same 
cowrflonly 

Ilnderwood 
species. 

Poor qut1l i ty mixed TO rests ar'€: found on various 
geological formbtions wher~ the soil iu shallow and sandy 
...... ith pebbl~s a.nd gravels. In such are1.1~ Stll111 is an 
importt1nt component along with Terminalia crerlulata and 
Anogeissus latifolia. Acacia ct1techu (Khair) is also found in 
uoru(:, (.)f these for-f,mts. Sterculia. urens (Kullu) i~ found on 
rocky arf'.:as. CleisttlnU"lIJs call inus, Emul i GI::1 officinal is, 
13t..lchnun.i.u lansun, Gljrden1tl It1t.ifol ia, Cassil::1 fistula and 
Hol1.1rrhen)_;l. antidysf.:nterica t:.re mainly found in tfH.:' underwood. 
Bamboos (.)~cur in mrulY areas in Mixed for~st~ either of 
good or I·'oor qual i ty. Khair' sometim€: occl.n·s in small dense 
putche!; on sandy soi Is derived from coarse grainc.--d 
sandstone::; with intrusions of pegmatites. 
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3. lEAK FORESTS: 

Good quality Teak forests are found on schists of 
lower foot hills and on alluvial soils. Proportion of teak 
varies from 20% to 90% in such areas. It grows well on deep 
lO8ms 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, PterocarpuB 
marsupium, Adina cordifolia etc. In second storey we came 
across the Cleis~anthus c011inus, Lagerstroemia parviflora, 
Diospyros melano~lon etc. 

Poor ~uality Teak forests are found on soils 
derived from doleritic intrusions along with graniti'c 
gneisses. Soil ~s loamy to clayey with boulders. Important 
associates are AhogeissuG latifolia, Boswellia serrata and 
other common associates mentioned above. 

, 
In many 'of the forest areas Teak, Sal end Mixed 

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

In south Rfiipur Forest Division, we come across 
slightly moist Teak forests also in alluvial belts 
particularly along river banks where Schleichera oleosa 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 tbree 
territorial divisions in this district for management of 
forests. In addition. there are t ..... o production divisions and 
one division each of plentation, wildlife and soil 
conservation. Out of the total forest a.rea in the district 
3749.87 sq.km. is covered. by working plans and 3260.99 sq.km. 
by working scheuies. Only unclassed forest area of 174.13 
sq.bn 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 o:f forest management is 
given below. 

Forest management is primarily based on tbe 
objectives of management and different treatments are given 
to the forest areas to suit the character of vegetation and 
its requirements. 

ForeGts on steep slopes in hilly areas, ..... hich must 
be protected in the interest o:f soil and water conservation, 
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'~""l are placed in the Protection worKing 
either there is complete proteat:.'ion 
are permitted. t 

r. 

circle. 
or very 

In these area.s 
light fellings 

i' j 

Sal forests occupy large part. of this district. 
Better quality Gal forest generally occurs w~ere moisture 
condition are favourable i.e. in deep soils 0i' plateau or 
gently undulating areas. The forests are mos. ly irregular. 
In such areas only over-matured and matured rees can be 
removed without sacrificing younger growth.; These are, 
therefore. managed under Selection-cum-Improv ment working 

~ circle. Poor Sal forests are generally ope~ with hea~ 
invasion of weeds and grasses. SUQh areas need proper 
silvicultural treatment to nurse the sound tree. These are 
placed under Sal improvement working circle. Yie d 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 ar~aD where valuable mixed foreata are 
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.' 

Tet1k areas,thougb much less in ext.ent, are valauble 
t1nd deserve special attention. SIJcb forests are generblly 
irregular and are deficient in higher age cla~iGes. 
Regene-ration if; also not. adequate. These are managed under 
T(!tlk t>eleution-c;urn-- improvement working circle. 

In tlddition t.o t.he~e. there are other importl:1nt 
t>lJeclf::'; like Ul'lWt.O(J, Khair, Serfl.t1.1 etc. occurring in 
8.S~;oc:.i btion with .. _:,tbf;;'r· forest type:; but re{ju iring sepat"tlte 
(fIUnug'f-:lIu;:nt f'r-uc:t~ic;eG - Suc.·h spec:i.t':s llre llH:~[luged under 
sf.:parute OVf.:rltlPping working circle like Bamboc. workirJg 
circle, Kbhir' working circle, Semal working circle, Kullu 
working circle etc. 

Large scale plant.ations of tel:1.k are rbised under 
Tebk plantation working circle which includes areas not only 
of Teak for-est but also Sortie aretls of Mixed and SuI for'ests 
!3uituble for- r-ai!3ing teak. Exist-ing f('Jrest villages and 
l:1.r·eb.S under I'!'eserve.tion plans etc are munaged under 
M:isce llaneous ..... 'or·king eire 1 e or For~st village:: upl iftment 
wor'king circle. 

2.3 DAMAGE 1Q 1HE FORESTS: 

As is common allover India, the wajor damage to 
the forest is cw~sed by human interference ~ither directly or 
indirectly, through the cuttle kept by him. Most of the 
damage is for meeting th~ needs of the I?eople for fire wOoJd, 
Luildiog mattr·ie.l. grazing of the cattle, collec tion of minor 
for'est pr·odl..lc e for sale et.c . Practice of shift;.ing 
cul t iv&tlon wbicb vIas cOlflmon in the past seerlts to buve been 
controlled now and no &1"e& under shifting cultivation could 
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be observed during the survey. Damage to soi 1 by heavy 
biotic interferences is one of the major hazards as this 
district lies in the water shed of the Mahan ad i river. 
Hirakud Dam constructed on the Mahanadi river, near Sambalpur 
is about 300 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 government forest in the district. However, certain 
concessions are allowed to agriculturists. These include 
grazing of their cattle in the forests, collection of 
sm~ll timber and fuel from the forests for their bonafide 
requirements etc. 

2.5 

This district had once the reputation of being 
abundant in wild animals. However, there ia an appreciable 
depletion of the wild life at present which can be attributed 
to indiscriminate shooting, destruction of forests and 
extension of cultivation. Some of the tribals, who have 
inherent hunting instinct, are also responsible for 
deutruction of wild life. They hunt by bows and arrows and 
also layout traps. Wild life is scarce in scattered blocks 
of forest which l:1re interspersed wi th or surrounded by 
populated villagea. 

There C1re three wild life sanctuaries in this 
district, nwaely 

1. Barnawapara 
2. Sitanadi 
3. Udanti 

244.66 sq.kro. 
553.36 sq.km. 
247.-59 sq. km. 

1.n 

is 

Udanti wild life sanctuary 
Madhya Pradesh for wild buffaloes. 

quite rich in Chital and Wild boars. 

is the only sanctuary 
Barnaw~para s~nctuary 

Tiger, 
Ni 19e.i, 
Monkeys 

Wild animals commonly found in this district are 
Panther, Gaur, Wild buffaloes, Sa~bhar, Chitsl, 
Barking deer, Bear, Wild dogs, Wild pigs, Hares, 

etc. 

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

***.****** 

13 



3, 
o 

4. 

5. 

6. 

7. 

3.1 

~a-,1'Bku 
~: 

, " 
:sRBSOrmCES' suRVEY HETHODOu;>GY. 
~:'~." '. , '1 

"'tOBJECTlYi$S 1m l'.HE simvEv ;~f:tt i 
.. ", ~ . ~ 

were :-
l 

of for-est 
.such ""as 

dePth etc-, 
. , 

-t,To . col r~ct- ." various inforala on ~rop data 
"'including -origin of crop " (whet. the crop is of 
a,sed '~.origin. coppioe origin or _ planta1;;.ion). its 
.compqsi~iOn. ~.height, size, quant~ of regeneration, 
injury to'crdP .. fire inoidence. grazing incidence, 
preoenc~ of weeds and grasses etc. 

,To oollect information regarding bamboo occur-renee 
such as specieo found, their density, quality. 
quantity and regeneration etc. 

To estimate the forest areas under different crop 
composition and also to aSSeflG t.he extent of forest 
area under non forest use. 

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

To determine the plantation potentia.l of the land 
which is poorly stocked or unstocked . 

To focus attention of the planners and forest 
officials orl the critic:a.l E::lspects and conditions of 
the for-ants for timely remedial measures and for 
future planning. 

AREA CONSIDERED EQE SURVEY: 

For the pur-pose of this inventory, the forest area 
falling in Raipur distt. of Madhya. Pradesh was considered. 
In order to decide forest areas. the recent Surve y of India 
toposheets , preferably of 1:50, 000 scale and in case o f 
their non-E::lvaila.bility, tbe I" = 1 mile toposbeet s were 
used. All those areas whic:h E::lrE: demarcated by doubl e 
d otted for'est boundaries on these toposheets a nd are 
heving green wash within or outside such b oundarie s. we re 
taken a s fore~_;t areas f o r unde rte.k i ng thi s i n ventory. 
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3.2 INVENTORY DESIGN: 
,'1 I , 

A common inventory design for) the whole 
org~i'~atiOn was evo~ved in c_OnsUlto.tion with) the Cent~al 
St~~1atical Organisat1on (Govt. of India) ~or undertalnng 
inventory work in various parts of' the countr"Yi\' The design 

',envisaged the survey of two randomly selected ,ots. each of 
1..;'''~:))~ba. area, in each ,grid "Of, 2 1/2'x 2 1/2:"J',(latitudes and 

l,cmgitudes) on the toposheet o_f 1: 50,000 or 1 .. :".~. ,360 scale. A 
, ,gr:id~bounded by 2 1/2'x2 1/2' -lat1tudes and 1 . itudes covers 

,1 aboUt 20 sq. km~ area in 'which '9. 2 ha~"area is actUally- S-ampled-. 
Thus the sampling intensity of the survey comes~,to ,0'\ 01.X, " The 
method of marking the plot centre on the map w thin grid is 
as follows : 

Two sides (X - axis and Y-axis) of a ,grid were 
measured in millimeters. The length of these sides was 
divided by 0.6324 mm (side of 0.1 ha square plot) in case 
the map was on 1:50,000 scale. or by 0.4990 mm in case the 
map was on 1~63.360 scale. The quotient so obtained was 
rounded up. Let the numbers (quotient) for X axis be x and 
that of Y axis be y. Actually the number x gives the no. 01 
plots that may fall along X axis and number y gives the no. 
of plots that may tall along Y axis. The product x X y 
gives the total number of sample plots that may exist in 8 
grid of 2 1/2'x2 1/2'. Out of these plots (x X y). one plot 
haG to be oelected on the basis of random number and the 
second one ~ith 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 end if the 
random number was more than x, then it was divided by x and 
the remainder was retained. Similar exercise had to be done 
for Y axis alDo 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 ocale map and 
by 0.4990 mm. in case of 1:63,360 ocale map so as to get the 
actual coordinates of the 1st plot. The plot no. 1 of all 
the grids was marked orl the map taking south west corner of 
respective grid as origin. The distance along X axis was 
measured towards east and along Y axis 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 
were joined and the line extended to the same distance in 
opposite direction beyond grid centre . The point 50 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 di&grams 
1, 2, and ~. 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 
dotted forest boundaries on 1:50,000 scale or 1:63,360 
mapsheets. 

3.3 LOCATION ~ fLQI QH .TIlE GROUND: 

double 
scale 

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 toposhe~tB-" 
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 toposbeet had to be exactly located on the ground with 
the help of some conspicuous feature which could be 
id~nti£iGd Dn thw map aa wwll as on the ground. Usually the 
following features were selected for this purpose. 

1. Bench Mark. 
2. Triangulation point. 
3. Village or road trijunction point. 
4. Old bridges and culverts. 
5. Old temples, mosques and churches. 
6. Crossing of rail tracks with roads, streams, rivers etc. 
7. Junctions of rivers or stream and roads. 
8. Confluence of streams and rivero. 
9. Junction of roads. 
10. Prominent bends in roads, rivers or streams. 
11. Old pondl:; and wells. 
12. Springs. 
13. Prominent topographical features in hilly region 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. Tbis 
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 
as indicated on the concerned toposheet was also 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 centre, a square plot was laid 
out by taking distance of 22.36m. in all the four directions 
(north, south, east and west) from the plot centre. Thus an 
exact plot of 0.1 ha area ( having each side of 31.62 m. and 
diagonal 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). 

t 3.4 FORMAT EQR DAI.A 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 in descriptive manner) as described in the 
Field Manual issued to ,the crews ,for the PU~O~~ .. of.. datcl 

\ 
collection. This facilitated the transfer of data on punch 
cards, consistency checking of collected data and finally in 

\ processing the data on electronic computer at a later stage. 
\. Various field forms used in this survey are: 

1. Plot Approach Form. 
2. Plot Description Form. 
3. Plot Enumeration Form. 
4. Sample Tree Form. 
5. Bamboo Enumeration-Cum-Clump Analysis Form. 
6. Bamboo Weight Form. 

1. fl2t Appro8oh EQrm. 

As th~ title indicat~s, 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 disttmce and bearing from 
this well defined reference point to the plot centre were 
also recorded in it. The exact location of plot centre i.e, 
bearing and distance from two trees to the plot centre if] 
also mentioned together with the time of departure from camp, 
time taken in various studieo end time of arrival in the 
camp. This form helps the check crew or any other person to 
relocate the plot easily when required. The data on this 
form is recorded in descriptive manner with a neatly drawn 
sketch showing the location of reference point and the plot 
centre. 

2. £.l.Q.:t Description E20n. 
/ 

This form is designed for recording qual itati ve 
description of 2 ha area around the plot centre. The 
information regarding administrative units, legal status, land 
use, topography, soil. vegetation, bamboo regeneration, 
biotic influence, accessibility and plantation potential 
etc. were recorded. The date was recorded in codified manner 
and was transferred to punch cards for further computer 
analysis. The stratification of area and classifica.tion of 
growing stock was done on the basis of these descriptions 
only. 
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3. El2t Enumeration ~. 

In this form~ all the trees havir~ dia 10 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 ~in811y in whole1of the survey area which 
was~estimated on the basis of these plots. This form helps in 
dis ributing thc growing stock in terms of stems and volume 
by various parameters like species. die.meter classes, forest 
t.YPes etc. 

4. Sampl e lDw f.oJ:m. 

Detailed information regarding the species, 
diamet.er at breast height (over bark), height of tree~ clear 
bole, bark thickness, dominance and defects etc. of all thc 
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 
plots which further enables us to estimate the total growing I 

stock of the area falling under various strata. 

5. Bamboo Enumer4tiQD-CUm-CluWH Analysis ~. 

In this form, the data of individual culms 
occurring in the selected clumps bearing S.No. 1,9,17,25,33 
.. . .. . .. etc. (i. e. the first tmd every eighUl) clump 
appearing in Plot enumer&tion form was recorded. Tbus, the 
information about age, soundness, size and condition etc. of 
tbe culms of the above clumps was obtained and analysed in 
various columns of this form. This information gave the 
po:.;ftion of totf11 bamboo stock by clump sizeG occurring under 
various conditions. 

6. BfimboQ Weight EQrm. 

This form was designed for collecting daLa to 
'determine the green weight of bambooG of different opecies 
and sizes and further for establisbing relationship between 
green weight and dry weight of bamboo culms. The dbta was 
r'ecor-ded in respect of two selected culms from each dia class 
1 . e . 2 to 5 em, 5 to 8 cm and 8 cm and above and the green 
weigbt of three 50 cru long sub-samples, each taken from the 
bottom, the middle and the top portions of the culr!lS were 
recorded. Further, these three samples were dried in ai r' and 
finally in the oven in order to remove their entire 
rnoiGture c:ontents and to get their air dry weight. This 
facilitated to establish relation between the green weight 
&nd the- dry weight of culms by species find Gizes to know the 
tot-al growing stock of bamboos in terms of weight . 

19 



3.5 FIELD HQBK: 
... ~ L 

, f_o1r. ' ' 
The field work ;of'~!·:Raipur district 'of M~a 

Pradesh was completed, during tile] period from February 1986,'1to 
May 1986 keeping the Base clmp' at Government Timber Depot, 
Gariyaband in the South Raipur Forest Division. The ,ent~re 
~ield work of this; district vas completed from this~e 
camp only. There were eight orews. ;_deployed on t.his ,yo 'k, 
each consisting of", one ,Junior Technical Assistant acting u 
Creo,t Leador. anI{ 'J)y.Ranser and two Fieldplen. One vehicle lfas: 
provided oetween -t~- parties' to-undertake the field work. f 
3.6 FIELD CHECKING: 

\ 
During the oourse of :field work, the cheoking of 

the surveyed plots was done by the Senior Technical Assistant 
who was also the incharge of the survey work. About 10% of 
the total number of plots taokled by various orews were 
cheoked and mistakes found (if' any) during the cheoking were 
rectified in the ~ield forms. 

3.7 ~ ANn PLOTS: 

The Survey of India toposheets oovering the forest 
areas of Raipur district are listed below giving details of 
their scale, year of survey and number of plots tackled in 
each of them. 

-----------------------------------------------------------
S.No. Map sheet No. Scale of 

map. 
Year of 
survey of 
toposheet. 

No. of plots 
inventoried 
by F. S. I. 

-----------------------------------------------------------
l. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10 
11. 
12. 
13. 
14 . 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

64 G/l0 
64 Gill 
64 G/12 
64 G/l3 
64 G/14 
64 G/l5 
64 G/16 
64 H/6 
64 H/9 
64 H/10 
64 H/ll 
64 H/13 
64 H/14 
64 H/15 
64 H/16 
64 K/3 
64 K/4 
64 K/6 
64 K/7 
64 Kia 
64 K/10 
64 Kill 

20 

1;50,000 

1":::.1 mile 
1;50,000 
1:50.000 

1979-80 
1979-80 
1979-80 
1979-80 
1979-80 01 
1933-34 03 
1979-80 
1976-77 03 
1976-77 
1976-77 31 
1974-75 01 
1976-77 
1976-77 63 
1974-75 40 
1974-75 32 
1976-77 13 
1977-78 18 
1977-78 15 
1976-77 60 
1977-78 11 
1977-78 29 
1977-78 31 



'"! ,;, 

i'23. 
24~' 
25. 
'"2'6. 
'27. 
28. 
29. 
30. 
31. 
~2. 
33. 
34'~ 
35. 
36. 
37. 
38. 
39. 

~ ,'" r-.: I;' 
:t. ):. -, . 
~ \ ,;S~; 'K/12 

"64 K/14 
6. K/15 
64 K/16 
64 L/1 
64 L/2 
64 L/3 
64 L/4 
64 LIS 
64 LIS 
64 L/7 
6'4 L/8 \. 
640/3 
64 0/4 
65 III 
65 1/5 
65 1/9 

-, 
j ,-' _"'-' Ji-~ ~ ...... 

~~'L 
~¥1 .. .. 
to .. 

1:50,000 
to .. .. 

\ .. 
•• 

.. .. .. 
Total: 

1917-18 
1977-76 
,1911-78 
1978-19 
1977-78 
1971-78 
1917-78 
1917-78 
1977-78 
1977-78 
1977-78 

~" 1971'::78 
1976-79 
1960-61 
1967-68 
1967-68 
1967-66 

19 
12 
08 
04 
43 
58 
63 
60 
26 

;[26 
- !48 

,.1'48 
16 
15 
01 
18 
01 

809 
----------------------------------------------------------, 
3.8 CONSISTENCY CHECKING AHn FORWARDING or FIELD 

FORMS m ~ PROCESSING Il.li.11: 

After completion of field work, the field forms for 
inventory of 809 plots of Raipur 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 opecific point with the concerned Crew Leader. 
All these field forms were finally forwarded to the D&ta 
Processing Unit of the Headquarter office at Dehradun on 21st 
July 1986 for computer analysis and processing the data for 
deriving various kinds of information6 to meet the 
objectives of the survey. 

********** 
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aJAPTER - ~[ 

~ PROCESSING. 

~4° :=x:!::::~ at 2 1/2'x 2 1/2' interval in the 
Jreen wash area ,of" the Survey of India toposheets relating to 
Haipur district of Madhya Pradesh. Two plots were laid in 
~~ch grid. The 'first plot was laid out at random and the 
s~cond was linked 'to the first in the opposite 'quadrant at 
equal distance from the ,grid centre. The plot.s were. squal'e in 
s~ape, each havi~ an area of 0.1 ha. 

I • 4\1 ]lATA: 

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

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

l. 
r, 
4. 

3. 
4. 
5. 

4.2 

~ design 

Plot description 
Plot enumeration 
Sample tree 
Bamboo enumeration 
Ba.mboo weight da.ta 

Total 

DAIfl PROCESSING: 

• 
809 

2677 
5173 

120 
72 

8851 

The 
operations: 

processing involVed 

i) Manual prQcessiug: 

the follo ..... ing 

The field forms received. in the Ma.chine Data 
Management Unit of For-est Sur-ve)" of Ind i 8., Dehradun ..... et·€: 
checked with the list supplied by the central zone office. 
Entries of the field forms .... ere made in the register, 
regarding the number of field forms relating to e",,-ch map­
sheet, grid and plot. The total number of cards required to 
be punched. under eecb card des ign .... as also est.imated and 
recorded in the register for future references. Job numbers, 
ce.rd d€::sign and left- band zeros, ..... herever missing, were 
filled up in the field forms to avoid mistake during 
puncbing. 
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"f '.~.:.;4:JAJ. '!' ", '. 
~')l • .,,':~t~·\ ... -" 4 .... , •. : •. ~~ 

Each entry 1.n the ~1eld· forms was checked :~or.J.' 
oonsi"stenc)". The main checks jI~lied were the range cbeck'~ 
for the maximum L and mini~: l~'Yalue o~ the . codes ~.)~ 
logical cbeck for p.n~er-relat1.on· between .the entr1.es for two\~ and or more fields. . , 

Listings Itaken out of the' Jdata. loaded on the 
magnetic tape/disk were checked to en:'ure complete loading 
and proper sequenc~ of data. ,'-;\' 

\ . 

" . Sample st;atistics wer6 calc\1lated 'and cl:iecked' with' 
the computer out~t to see i~ the calculations on computer 
were correct. Thes~\involved volume of enumerated tree from 
local volume equation, plot volume and standard error eto. 

\ 
Intermediate and final computer output were checked 

for consistency and relevance of results. Area tables were 
prepared manuall)". 

ii) Processing 2n Ynit record machine: 

The data of field forms 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 Gorted out for proper input to the 
computer. 

iii) Processing ~ electronic cQmputer: 

The punched. verified and sorted data on cards were 
loaded on magnetic tapes/di:;;kG and listingB of the loaded 
data were tsken out to check if the data have been loaded 
completely in the desired sequence. 

Volume of each enumerated tree was 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 a 
tree/plot volume file for further processing. 

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

The 
IBM - 370 of 

data of this survey was processed on System 
Oil and Natural Gas Commission, Dehradun. 
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, 1: . ~ 
confisurations. 

" .... ." " , ) ..... . 
.1 't" ... 512~K~' J. 

1 
6 
4 
1 

AlmA: 
1 \,: J\~~ _ .~ 

.:",~ct~m f Figures' -relating to ithe forest. area were not, 
~~.."r- ~available from>'interpreted aerial ·phot.ographs. Forest area~' 
.. 7" '., 'vas compiled /(from \tbe inapsbeehs. From the total fo~est~ 

area(green "ash)-' and the total number of sample plots fa.lling~' 
in this ar-ea 'Weigh~e.g-e of each sample plot was calculated. 
This factor 'Was' used to derive area by different landuse '; ,. 
classes. \ L 

"The total area ""as 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, young 
plantation of forestry species and young 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 saraple plots in eacb 
separate estimate for three crop compositions viz. Tea~ Sal 
and Miscellaneous only. An the number of plots in Khair and 
Salai crop compoGitioClG are 6 and 14 reGIJec:tively. which a1:"e 
less in number-so the Game were merged. with the MiGcellEmeous 
foreGt type and is given irl t8.ble no. 5. 2T. 

The area. under each crop cora!-,osi ticm ( fore:.;tJ 

type) was cla.Gsified by topography(table no.5.31), slopt' 
cla.GseG (table lJO. 5.4T), soil depth classeo(table no. 5.5T), 
top height classes (table no. 5.6T). size clasGcs (table no . 
5.7T), canopy layers (table no. 5. aT), government forest land 
utilisation pattern (table no. 5.9T), plantable area in 
govt. forest land (table no . 5 . 10 T). 

However, it ltJay be noted th8.t in many caseD the 
bbove area. tbbleG are bt1s00 on a few tit1Ulple plots, therefore, 
these tbbles should be considered as indicative only tirld used 
with due caution. 

4.4 SAMPLE .IEEE VOLUME: 

Felled tree da.tu was not collect~. therefore, 
sample tree volumes were obtained by substituting height and 
dibmeter of sample tr'ee datf1 in the general volume equb.tions 
of the species taken from the Report on Forest Resources of 
Rujnandgl;1.cm-b..Ds;lJ)urg disll)Ct :; oL..Mtidhya Prt1desb and a sample 
tree voh.lltl~ fi Ie was created. 
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1. -v = a ~ .... b D2,. .i. ~.:. .. 

2. V = a .... b D .... 0 D2 

3. V = a .... b D .... c D2+ d D3 

4. V = a + bJD + C D2 

5. rv~ 8. + b D 

6. .fV= a .. h D .. oJD 
t) 

D2 7. V/DI:. = a .. hi 

8. V/D2 
:. a + h/D .. c/D2 

9. " V/D~ :: a + b/D2 + c/D + d D 

10. Log V :: a + b Log D 

One of the equations from these is selected for e8.c1'1 
species on the basis of 

a) standard error- ox the estimate, ./ 
b) co-ef:fioient of determination and..,; 
c) apllicability of the equation to the entire r-ange of the / 

data. . 

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

1. ~ Anogeissus latifolia (251) 

rv :: 0.28602 .¥ 5. 12791 D - L 87116 !D 
2. 

I 

(JIBoswellia serrata(130) 

V/D2 = 10.86801+0.044621!D2 - 1.2S694/D ~ 3.09085 D 
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4. 

5. 

6. 

7 

8. 

9. 

. 10. 

11. 

12. 

Lailnea coromandelica(215) - \. 

V ': -0.05957 + 0.93959 D - 4.04701 D2 

-1 
Mitragyna parviflora(46) 

V/D2 ': 4.49414 - 0.923941 D2 
or 

V :: -0.023941 -+ 4.49414 D 

.J) Ougenia oogeinensis (67) 

r v :: -0. 10715 -+ 0.25684 Tn -+ 4.68486 D2 

Pterocarpus marsupium(156) 

J V/D2 :: 9.39716 - 1. 14471/D -+ 0.04482/D2 
or 

V :: 0.04462 - 1.14471 D + 9.39716 D2 

Shorea robusta(626) 

~~ =0.48104 - 6.26923 D + 24 . 48398 D2 _ 9.20515 D3 

! • 

J ectona grand1s(124) 

V/D2= 16.52336 -+ 0. 12591/D2 -2. 45212/D -7.57135 D 
or 

V :: 0.12591 _ 2.45212 D -+ 16.52336 D2 -7 . 57135 D3 
; 

~erminalia crenulata(456) 

V = 0.00376 - 0.77604 D -+ 8.35533 D2 

Rest of the species(2684) 
V 

V/D2 = 7.71869 -+ 1.15753 D -0. 91545/D -+ 0.03646/D2 

or 
V = 0.03646 _ 0.91545 D + 7.71869 D2 + 1.15753 D3 

{N.B. Figures in brackets against the name of the species 
denote the number of trees on which the equations are b~sed). 
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4.6 ENUMERATED 7BiE VOLUME: 

\ Volume of each enumerated tree was estimated from 
the breast height pver bark diameter of the tree and the 
local ,{,olume equation used for the species. The estimated tree 
volum~ 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 belped in the tabulation 
of results by species and diameter for different crop 
compos~tions (forest types). 

4.7 \ fLQI VOLUME: 

. The estimated volume of each enumerated tree in a 
plot when added up over the whole plot provided the plot 
volume. It was converted to per hectare and stored in 
the tree/plot volume file. The per hectare plot volumes were 
used to estimate volume under different classes of desired 
parameters. Average volumel ha (in cu.m.) were calculated in 
different classes of topography, slope percentage, soil 
depth, canopy layer, 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 €:Gtim(1t~ the 
sampling error of growing stock in each forest type. 

4.6 STAND TABLES: 

The elements of trcb/plot volume file were utilised 
to classify the trees by species, dia.meter and crop 
composition etc. Estimatec> of the number of stem[> per 
hecta.re and tota.l stems by species and diameter clasG8fi were 
obtained for each crop composi tiol"!. 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 ~;1~ems for 
all forest types combined .were also derived which are 
given in table nO.6.7T. 

4.9 STOCK TABLES: 

E~tiI!1ates of volume per hecta.re and 
species and diameter classes were obtained 
composition from the tree/plot volume file. 
from ta.ble no. 6.4T to 6.6T. 

total volume by 
for each crop 
These are given 

Estimate of volume per hectare and tota.l volume by 
species and diameter classes for a.ll the forest, types 
cOl'IJbined wa.s also derived and given in table no. 6.8T. 

27 



4.10 SAMPLING ERROR: 

The sampling was considered as systematic cluster 
sample having two sample plots in each cluster. In order to 
estimate sampling error~ the sample plots were considered to 
constitute simple random sample of unequal clusters because 
in many cases only one plot was enumerated from a grid. As 
such the ratio 'method. of estimation is used end the sampl ing 
error is estimated as follows: 

A " V R = 

= 

1\ 
Estimate of variance of R 

1\ 
(yi - R Xi .,. 

-----------------n-j 

" { yi - R ~i )2 

(Ignoring the finite population correction factor) 

= 
1 Yl 

------------~ L 
n (n - 1) x~ <~1 x~ ) 

'l 

Wh~re n = total number of clusters in the sample 
yi = the total of per hectare volum~ in th~ 

" ith grid. 

r- i = 1 ~i 
)( =. ------------- = Average number of plot 

n grid 

A ~~ -:::. 1 yi 1. 

per 

..... R =. ------------- = Estimate of average volume Lh "i per hectare 
i = 1 clusters. 

1\ 
Est i mate stand ard error (S. E.} of R 

A " S,E. = V R 

S.E. 
S.E % = -----n----- X 100 

R 

overall 

Standard errors have been estimated for the 
growing stock in each crop composition and are given in 
~able no. 6.15 T. 
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f,·-la1'Z~:'T C8AF.7EB ,..;, ~'E~~}, ",~j 
lrA"l1W-.. .~\~,.:~.~, ~ ...... ' ...... .. ""', ~~~.i 

~~lNWWa REs6f.TS'1REA' 
, ~) .. ~ 'J .. .. ~ 

J~/~ ( :'PENimAL: 
.... ,,~~ ~ . ~ ~"t~ "'ft'- "}~ 

···:jft{e" ~orest 'resource's!!~iritCii%satl~ 'of Rai/pur distil~ 
., .. of ~Madhi'a Pradesh has been compi·led on the basi of the data 
~~~9'9.~Jl~c~j . :trom 609 smuple plo~s wh t~.· ,;.~~ :*~pca eel a ~ lover; 
'~~tbe, .:forest area of the distr1ct. The 'total. g raphl.cal and 
;~ttorest. :firea was taken. 18s ::24117.9 'sq.m3~~, 7940 sq.km.' 
v~spect.i'velY . The total forest area divia8CiBt(. the total 
'-;<bUmben.,. of sample ploter ·~lling. in .entire .~rei;t.~ :land -gives 
;tbe W~_i.ghted area re~reri~ted by each fi~l'~.ii~~ J~ which 
_~s t.o 9. 81 sq. ~,: . ,,~~~her, break up of th~ .. ~_ ~~~ ~der 
varl.OUS parameters l1.ke lend-use classes, crop c mpositl.ons, 
t.opograph~ classes. ·,~'.lop8, classes, soil depth c1 ,~~.~ ):liegbt 
classes, size classes arid oanopy layers etc, was W.orked out 
giving due veigbtage to tb" aamplo plot.u lC~Qt....d. hi' Y~ir:JC.u:f 
classes of the parameters as observed during the coUrse· .:ot 
field 'Work. These are disCUfJaed 'in details in following 
paragraph's. . " , 

5.1 FOREST AREA BY LAHll ~ CLASSES: 

Table no.5.1T produced below giveG a picture of how 
the entire green wash area/forest land of Raipur district is 
pre::::;ently beirlg used. The table indicates t.hat about 59.55% 
artta of Lot.al forest land is under d£:nsE: e.nd moderately den::::;e 
tree forest, having crown density 30% and above, 20.39% open 
forcst. baving dttrwity 5-30 %. About 6.55% of the tot,a} 
fore:;t land was found to be under young pla,nttltior.s 
having din 2-10 cm. at breast height. About 2.22% urea of 
the vegettition was under young crop of naturtll or I.:1rtificial 
reg(meretion having dia below 2 cm. In all 7390.64' sq.k.m, 
area which is nearly 93.08% of the total forest land is under 
land use "forest", The balance forest area at pre::::;ent is 
under the land use agriculture arld shifting cult.iv&tion which 
also includes areas water bodies. The agricultural l~nd found 
in the forest/green wash areas is the result of either 
old encrouchrtlenta or diversion/ allotment of forest land for 
non-foreGtry purposes. However, the net vegetated ~re(1 on 
tbe bhSis of which the forest under various par~Uleters and 
tbe growing stoc'k was estimated. is 7043.58 sq. km. only 
rt'pr'l::sented by 7'18 sample plot::;. Shifting cultivation is 
not a problem in tbe district l1S reve~led froln the table. 
Only 0.12% area of forest land is affected by shifting 
cultivation. 
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,'Distr.ibution ;of t.otal forest, area by land use classes ' 
~'); I ,_ .. " ._ -r.. I' -.: • . ~._;')::!'.I7.s.~· "'-:. , _, ' .. ~ , ... .. 

---------r-----:----~.~--..... ~----------------------). Lana use class .. - . :~~p.F 'of~ . .t ;i i.Area} . Percentage 
'sample "( sq. kiD.) of area 

~l~--D~;;-~-;~~;~~~i;----:~~--------l~~i;------------
densee forest . '~~ " 

. (density 3R. & above) 482..J 472 I: .2~·~ 59.55 

'!. 2. ?a=si!;~~i~). ~. \65 J · 1618\1: 65-/ '~- 29. '39' -
3. Young plantations 

(dia 2-1" om.) 53../ 519\\93/ 
4. Scrub forest 

(density below 5%) 18 176.~8 
5. 
6. 
7. 
8;. 

Shifting cultivation 1 9.81 
Forest roads 1 9. 61 
Bamboo brakes 7 68.67 
Agricultural land with 
or without trees & non­
forestry plantations. 

9. Water bodies 
10. Young crop of natural 

or artificial regenera­
tion. 

11. Inaccessible 

Total 

49 
6 

809 

460.69 
56.86 

176.58 / 
92.00 

7940.00 V 

6.55 

2.22 
0.12 
0.12 
0.67 

6.05 
0.74 

2.22 
1. 17 

100% 

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 district 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 ~ ~ COMPOSITIONS: 

For the purpose of working out the distribution of 
vegetated. area under different categories viz . crop 
compositions, topography classes, slope classes, soil depth 
classes, top-height classes, size classes and canopy layers, 
only the sample plots bearing vegetation such as dense 
forest, moderately dense forest, open forest, young 
plantations and young crop of natural or artificial 
regeneration, have been taken into consideration which 
collectively form 718 sample plots representing 7043. 58sq.km. 
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-- ~'''''''-''''~-' ~,_.r"'1\. ... , ... \ '.l.-V"· "_~-V""It" ....... o.,t;.~-~ • .&., I""~"'~":""_ •. "",~.,,;c ;_,. ~_,,,.~ __ ,,._ "1l",,..,-.o:; ~", 

'Remainf- r 

: ""ample ptb'E's~7'~iiS11ritilfgi.'bOut fores:e:"· i''<fthe difr:~rt~;;~ tiav';" b8enr;i ~--.. , '1" /" 
~ t""''''~': '5"" "'.' (;',,,,. "~ .~' 

U..,...,OJ'{jp • 8. ~;4, 
. ' ,:.' " ., ",~~ ,..... '-' , . , /' ,f: ,,,~" 

~r-f Strat.ifioati6n ,ot ,. 8nt~ , " ·:areas of the, 
;di " ,~i; ' :has been done into crop . , ' , 'slttrOD8,:~(:torest 'types) 
i~'Wer:~bUis of existing ' ~vegetati '. in ;2'~ b8:~~~taround the 
t?oeD'tre of the sample plots. Acco l.ngly, three~iDi.iD~ strata t,·'oiop compos i tions) in, the ."egetat· on of t.he' ·di.'ijt~ict, were 
f~Cientified. They ~l~eak, ;8801 ~'. d ;Misoel181'leou~~,' ,','I5Fts, ~,: , !deS 
these ~ree . st:at.e:' Khai'r't and Salal. orests typesit. ~v~i4~lso 
<identifl.ed ··",hl.ch" cover. 58.86 .sq. ' . and. la7,.:3.4~i1lli~km.~. 
r~peotively. ~ I n: 

Since, Kbaii-- and Salai tbrests cont.ri bute 'ti , e~' 
little towards' .;the vegetated area ... .J. also towards the tOtal 
growing stock, these two strat:&have been merged wf-€li 
Miscellaneous <stratum as their indi.,fidual oontribution is 
insignificant.. ' Table no. 5.2T produoed below gives the 
distribution of' ',the vegetated area under three strata of the 
orop compositions found in Raipur district. The table 
reveals that about 3~ of t.he vegetated area is under Teak, 
which are mostly plantations, 27~ under Sal and 70~ under 
Miscellaneous forest wherein no dominanoe of any partiCUlar 
species ...,as observed during the oourse of survey. 

Break ~ gf ~ 
compositioDcz. 

Table No. 5.2T 
vegetated. 1U:.ttA 

S.No. Crop composition No. of sample 
plots 

1 
2 
3 

Teak forests 
Sal forests 
Miscellaneous 

23 
194 

under different m 

Area Percentage 
(sq.lun.) of area 

225.63 
19133. 14 

3.20 
27.02 

forests 501 4914.81 69.78 

-------T~;~1--------------71a-~--------7043~~8:---100~~---

A map no. 5.2 M has been prepared to indicate the 
location of the plots in the above three strata of 
vegetation. The map reveals that southern part of the 
district has Sal forest whereas central and northern parts 
mostly bave Miscellaneous forest. Teak forest contributes 
just 3% to the vegetal cover which was found in northern part 
of the district in scattered and sporadic manner. A few 
plots were found in southern part also. They are mostly 
plantations. A few plots of Teak were found under natural 
regeneration also. However, there is no marked locality of 
T.eak in Raipur district. Sal, on the other hand is the lIIain 
species found almost everywhere but its major concentration 
is in the southern part of the district. 
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-----------------------------------------------------------ToPograPhy classes Total Crop 
compo­
sition. ------------------------------------------Flat 

lands 
Gently 
rolling 

Hilly 

-----------------------------------------------------------Teak 88.67 107.91 49.05 225 . 63., 
(7) (11) (5) (23) v" S&l 912.33 696 . 51 294.3 1903. 1~ 

(93) (71) (30) (194) 
Misc. 1569.60 1422.45 1922.76 4914.81

j (160) _ (145) (196) (501) ----------------------------------------------------------Total area 2550.60 2226.87 2266.11 7043.58 
(260) (227) (231) (718) 

--------------------------------------------% Area 36.21 31. 61 32.18 100% -----------------------------------------------------------
(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 classeo 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 land. The northern part of the district has 
mixed kind of terrain. All the three topography classes 
support vegetation equally and having all the above three 
strata. 

5.4 AREA BY ~ COMPOSITIONS AND SLOPE CLASSES: 

Table no. 5.4T produced below gives distribution of 
vegetated area by crop cOJDpositions and slope classes of the 
terrain. The table indicates that major part of the 
vegetation in all the st~ata (72.56%) occurs on the terrain 
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which has slope less than 10%. About 27.02% vegetation is 
found on the terrain having slope between 10<60%. The 
terrain having slope more than 60% has just 0.42% of the 
vegetal cover. In whole of the district. it is observed that 
the vegetation exists mostly on plain and moderate slopes. 
The higher slopes do not support any vegetation . All the 
three strata exhibit similar behaviour with regard to their 
occurrence in va~ious slope classes. However. Miscellaneous 
forest grows ev~ on 60<100% slopes where Teak and Sal were 
found "to be absent. 

Breok 1m $2!. 
compos itions ~ 

I 

I 

I 
~ 
slope 

\ 

Table No. 5.4T 
vegetated ~ under different 
classes (Area in sq.km. ) 

" -----------------------------------------------------------
Crop 
oomposition 

<10% 

Slope olasses 

10 - <60% 60 - <100% Total 

----------------------------------------------------------, . 
Teak 186.39 39.24 225.63 

(19) (4) (23) 
Sal 1618.65 284.49 1903 . 14 

(165) (29) (194) 
Misc. 3305.97 1579.41 29.43 4914.81 

(337) (161 ) (3) (501) 
-----------------------------------------------------------
Total area 5111. 01 

(521) 
1903.14 

(194) 
29.43 

(3) 
7043.58 

(718 ) 
-----------_._----------------------------------------------
% Area 72.56 27.02 0.42 100% 
-----------------------------------------------------------

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 
parts of forest land have moderate slope between 10-60% and 
the rest of the forest area has mixed slope classes, plain 
land and slopy lands. 

5.5 AREh Iri ~ COMPOSITIONS A!ill SQ1L DEPTH CLASSES: 

Table no. 5.5T produced below gives distribution of 
vegetated area by soil depth classes. The table reveals that 
44.29% of the vegetal cover is supported by the soil having 
medium soil depth and 42.48% by deep soils. Both Sal and Teek 
stroata were found to exist exclusively in the soil having 
depth above 30 cm ",bereas the Miscellaneous forest crop 
(13%) was found to exist in the soil with shallow soil depth 
(Lelow 30 em) also. I However, major occurrence of 
Miscellaneous forest was also on medium end deep soils. 
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Table No. 5.5T 

Break YR 2f ~ vegetated ~ under different 
cOmpositions ~ ~'depth classes(AreA in sg.km. ). 

Crop 
compo­
sition 

Teak 

Sal 

Misc. 

Soil depth 

Very Shallow Medium .. 
shallow 

117.72 
( 12) 

29.43 549.36 
(3) (56) 

88.29 814.23 2452.5 
(9) (83) (250) 

Total 

Deep __ _ 

107.91 225.63 
(11) (23) 

1324.35 1903.14 
(135) (194) 

1559. 79 4914.81 
(159) (501) 

-----------------------------------------------------------

Total 88.29 843.66 3119.58 2992.05 7043.58 
(9) (86) (318) (305) (718) 

% area 1. 25 11.98 44.29 42.48 100% 

5.6 AREA BY ~ COMPOSITIONS 6HD IQ£ HEIGHT CLASSES: 

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% area with top 
height 16-20 m. Major part of vegetation (about 60%) has top 
height between 10~20 m. About 24% vegetation has top height 
above 20 m. and the rest 16% is under regeneration stage 
with height less than 10 m. A'G regards composition, it can 
be stated that Sal forest shares more in higher height 
cla'Gses than Teak and Miscellaneous forests. Tea.k is 
completely a.bsent beyond 25 m. top height whereas small 
representation of Miscellaneous forest was found even upto 
30 m. top height. Sal is represented in all top height 
cla.~ses. 
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~.'_.q" ... " . . , • .1' 
~T8.ble: No.5. 6T 
iff 

.,( 

Break nn ~ ~ . YetlOto:ted ~ under different 
;Qompositi<?Ds ~ :t:o.I! ,h~igbt· elossesCANlo ill sq. b. ) 

~. 

-----------1------------------------------------------------
Crop Top height classes(in metres) Total 
compo- --~----------~---------~------------------
sition 1-5 \ 6-10 11-15 16-29 21-25 26-30 31+ 
-----------~------------------------------------------------I 

"_ 
Teak 49.05 \29.43 76.48 29.43 39.24 225.63 

(5) \ (3) (8) (3) (4) (23) 
Sal 29.43 \68.67 78.48 735.75 735.75 215.82 39.24 1903 '.(4-

(3) .. (7) (6) (75) (75) (22) (4) (194) 
Misc. 176.58 755.37 1353.78 1991.43 549.36 88.29 4914.81 

(18) (77) (138) (203) (56) (9) (501) 
------------------------------------------------------------
Tota 255.06 853.47 1510.74 2756.61 1324.35 304.11 39.24 

7043.58 
(26) (87) (154) (281) (135) (31) (4) (718) 

-------------------------------------------------------------
~ area 3.62 12.12 21.45 39.14 IB.80 4.32 0.55 100% 
------------------------------------------------------------

A map no. 5.6 M haa been prepared to inciate the 
top height of the vegetation of the diGtrict &t an interval 
of 10 m. Accordingly, it if) revealed that;. southern parts of 
the district have vegetation lllostly wi tb 'top height 20-30 m. 
a~sociated with middle ordered crop of 10-20 m. heigbt . The 
central and the northern parts of the forest area huve 
comparatively poor vegetation with dominating top height 
below 20 m. hbving major contribution of small sized treeG of 
less than 10 m. height. 

5.7 ARE6 BY ~ coMPOSITIONS AND SIZE CLASSES: 

Table no. 5.7 T gives the distribution of vegetated 
area by crop C()[l'Ipositions and size classes. The crop has been 
classified into five size classes based. on the predominace of 
a particular size clt1sS in a 2 ha area. around the sample 
plots falling in vegetated area of the district. These size 
ell1ssea are: 

1. Regeneration crop with 2-10 crn. dia. at bre&st height . 
2. Pole crop with 10- 20 cm. d.b.h. 
3. Small timber with 20-30 em. d.b.h. 
4. Big timber with more than 30 em. d . b.h. and 
5. Mixed size class with no warked dominance of any 

particular size. 
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The mixed"",s'izs' class is the most 
regard 'to, :1't(I. size. heter-Og~~B' ~o~ with 

·" .. ~t(l;;~ 
,J. ,-::;.-,# • 

The table shows that 9.75% area of vegetation is at 
regeneration stage, 19.50% under pole crop, 8.50%:->Unaer .small 
timber~ 3.2R under big timber and the rest which-"'''''acoounts 
for 59.05S of vegetated area is under mixed size croP:l~1 , Tbe 
overall ',Picturej' of the crop reflects that most of~ '::the 
vegetation in th district is of young age. Even among .miXed 
size crop also,' most of the vegetated area is un~er 
regeneration, p \le crop and small timber though it cOUld 
not be classi~ied in any one of these classes for want of 

• predominance of a part-i,cular diameter class. . . ,\_ 
I 

All thelthree strata behave in similar manner with 
regard to their OCcurrence in various size classes. 

\ ' 
\ Table 5.7 T 
.,' 

Break ~ 2! ~ vegetated 
compositions ~ ~ claspeq. 

~ under different 

-----------------------------------------------------------
(Area in sq. km. ) 

Crop 
COI'DPO­
oition 

Size classeD 
-----------------------------------------Regene­
rat.ion 

Pole 
crop 

Small Big Mixed 
timber timber oize 

clAsf;i 

Tote.l 

-----------------------------------------------------------
Tee.k 68.67 98.10 19.62 39.24 225.63 (7) ( 10) (2) (4) (23) Sal 98.10 78.48 98.10 58.86 1569.60 1903.14 

( 10) (8) (10) (6) (160) (194) Misc. 519.93 1196.82 480.69 166.77 2550.60 4914.81 (53) (122) (49) ( 17 ) (260) (501) 
--------------------------------------------~-~------------. Total 686.70 1373.40 598.41 225.63 4159.44 7043.58 (70) (140) (61) (23) (424) (718) -------------------------------------------------% area 9.75 19.50 8.50 3.20 59.05 100% -----------------------------------------------------------

A map no. 5.7 M has been prepared based on sewple 
plots and a.ppended to indica.te the localities of various size 
classes of the crop existing in the forest area of Raipur 
district . The map shows that the central and northern parts 
of the district have mostly pole and regeneration crop 
interspersed with sm~ll timber. The southern part is mostly 
dominated by mixed sized c rop . The small and big timber 
sized crops are very litt l e having no marked locality . Such 
crops are present here and there in pockets in whole of the 
forest area. 
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i 
5. 8 ~ JrI ~ COMPOSITIONS .6tm CANOEY LAYERS: 

Table no. 5.8 T produced below deals with tb~ 
vegetated area by different crop compositions and canopy 
layers. The table' indicates that about 7.38% area of 
vegetation has very young crop. mostly at regeneration stege, 
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 thei~ occurrence in 
di£ferent storey classes. 

Table No. 5.8 T 

Break ~ 2f ~ vegetated 
composjtions ~ CanOpY layers. 

~ under different 
(Area in sq.km.) 

-----------------------------------------------------------Crop 
compo­
s ition 

Canopy 1 ayers 
----------------------------------------
No storey One-storeyed 

forestG 
Two-storeyed 
forests. 

Total 

---.--------------------------------------------------------
Tcu.k 58.86 5B.86 107.91 22fJ.G3 

(6 ) «j) (11 ) (23) 

Sal 78.48 80.29 1736.37 1903.14 
(8 ) ( () ) (177) (194) 

Mif_;r.:. 382.59 971. 19 3561. 03 4914.61 
(3D) (99) (363) (501 ) 

----------~-----------------~------~-----------.------------
Total 519.93 1118.34 5405.31 7043.56 

(53) (114) (551) (718) 
--------------------------------------------------

% area 7.38 15.88 76.74 100% 
---------------._--------------------------------------_----

5.9 PLANTABLE AREA IN GOVERNMENT FOREST LAND : 

For the pur'pose of estiwating the plantable area 1.0 

the forest land of Raipur district. the forest areas which 
have crop density below 0.3 or thOSE: areas which are devoid 
of any vegetal cover, have been taken into consideration. 
Table no. 5.9 T produced below, gives the estiIClbte of 
plantable area in the govt. forest l and ..... hich hE1s either 
poor/se-attered vegetation or where the vegetation is 
completely absent. Such areas include land use clasf;es 1 ikF': 
open forest, scrub forest, shifting cultivation, agricultural 
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crop land with or without trees in surround and barren land 
etc. The plantability of the plot and its surrounding 2 ha 
area has been estimated on the basis of various other 
factors like soil depth, slope, altitude of the terrain etc. 
besides the present land use of the forest land. On the 
basis of the data from sample plots the total plantable area 
has been estimated. The well stocked areas such as 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 rehabilitation. 

Accordingly. the plantability was assessed only in 
227 plots representing 2226.87, sq. km. area of poor forest 
land out of a 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.bn. area is govt. forest land ~ found 
to be pla~ntable with some suitable species. 

Tl1ble No. 5.9 l' 

.. -- .. ... - -----_ ........ ---- - --- - .... -- - -- ---------------- _--------------
S. No. Lund u::;e tl1ken for 

(::.; t.. imbt, i or) . 

1. Veget6.tt.::d foref;t land 
(Open forest -+ Scrub+ 
shi:fting cultivation) 

2. Agricultur6.1 crop IbIldl 
agricultural tree land 

3. Barr'en lands + other' lands 

No. of 
plots 
taken 
in to 
account 

184 

36 

7 

Arab con- Plantable 
:.; idf.:r·ed 
for 
st.udies 
(sq. krra. ) 

1805.04} 

} 
353. is} 

68.67} 

areH 
(sq. km. ) 

1971.81 
(201) 

-----------------------------------------------------------
Total 227 2226.87 1971.81 

5.10 REGENERATION STATUS: 

An as~e::;:::;mE'nt of regeneration !;tatu8 of vegetaticJ[) 
wa.:::; ma.de during the course of inventory of for'e!;t re::;ources 
of the district. The exercise involved the counting of 
number of seedlings of commercia.lly important species found 

44 



existing in 16 square metre area around all the plot centres 
located in the vegeta'ted. area. The important species taken 
into account for this purpose were, Accacia catechu. Adina 
cordifolia. Albizzia species. Anogeissus latifolia. Salmalia 
malabaricum, Boswellia serr-ata, Dalbergia latifolia, 
Dalbergia 6is600. Diospyros melanoxylon. Eucalyptus species, 
Garuga pinnata, Gmelina arborea. Lagerstroemia parviflora, 
Lannea coromandelica. Mitr&gyna parvifolia, Ougenia 
dalbergioides, Pterocarpus marsupium. Shorea robusta, 
Syzigium cumin if. Schleichera 01eosa, Terraine.lia crenulata, 
Terminal ia belerica.,- Tensdnal ia chebu lao Terminal ia ar juna 
and Tectona grandis. 

The status of regeneration was cla.ssified as under 
based on 16 square metre area around the centre of the 
sample plot: 

1. More than 16 seedlings 

2. 8 - 16 seedlings 

3. Upto 8 seedling!; 

4. No regenerution 

5. Rf.1genr;!roti(J(J dt.l.rtll:1ged by 
gruzing/fire 

Profuse 

lnadequa.te 

Absent 

Accordingly, the survey results reveal tha.t most of 
the forest areas hove either inadequute regeneration or no 
reg~n(:r8.tion of the iUlportant !>pecies mentioned above. The 
f t1ctors I ike uncontr'olled grazing, annual fire etc. 
contribute to ·this situation causing adverse effect on 
reg'31neratiOrJ. Ho ..... ever the regenert1tion of unimportant 
sp~cies ..... a~3 noticed almost everywhere_ 

5.11 .QQl.L EROSION: 

Incidence of soil erosion in the forest ~rea J W 8.S 

studied. during the course of survey. On the basis of 
observations from the sample plots it is found that heavy 
soil erosion was not noticed in the forest area of Raipur. 
district. However, 15% area was found subjected to tbe 
rrJ(xierate soi 1 erosion and the rest, nearly 85% sufferP.'d from 
mild soil erosion. On the basis of t·he!JE' observutiorls it. C.!:1n 

be concluded that soil erosion is not rfl\.Ich of a pr-ob1em in 
the forest aret1S of the district_ Though needs for 
mt1intuining forests completely free of erosion cl:1n noL be 
ignored. 
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5.12 GRAZ ING INCIDENCE:' 

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

!i. 13 ilHE INCIDENCE: 

The observations recorded during the field work 
reveal that 13% area of the vegetation had frequent fires 
and about 50% arab. had occasional annual fires. The rest 37% 
area of the vegetation was found unaffected by annual fire, 
Such areas are mostly located in south-western· parts of the 
district. The south-centrl1l parts were found affected by 
frequent fire~ and central and norther'(j phrts were found to 
have oc(.;asional fires,o-f The rflain reo!:1son of annual fire is the 
habit of local people~urning the fore~t area~ to clean the 
we,_ods o!:1nd dry leaves from thfj ground f;urft:l.(~e to collect minor 
foreGt }:.roduce 1 ike rtlahut1 flower~;, :;~ 1 ::>eeds, btHTl1/t)ubedtl 
end tendu fruits e~c. 

~ . 14 OCCURRE~ QE ~]QQ: 

The forest of Rfiipur district hre not so riuh in 
pure bu.mboo for~8t areas or fJamboo brakes as reveo!:11ed from 
table 5.1 I, showing various land use classes. However. 
about "1039.86 sq . kIiJ . areU. of tl'if.:: forestJ was found 1..0 ha.ve 
sortie bamboo growth togetber witb tree forest, out of whicb 

krn. area is under dense bamboo forest h v'n more 
clulttps/ha tiC! 4 sq. km. is un er moderately 

dense forests having 50-100 cliunps/ba, 166.77 sq. krtl. under 
scattered for'est having 20-50 c1 urnps/ba find 402.21 sq. bll. 

area is urJder sparse/backed bamboo forest. t:l.nd the rest 255.06 
uq. kIn. aret1 ha~ regeneration crop of bauaboo!> where the clump 
formation baG not yet taken place. A table no. ~. 141 produced 
below gives distribution of barnboo forest breus of Raipur 
district by bamboo density and qu~lity. 
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Table no. 5.14 T 

-------------------------------------------------------------
S.No. Density 

i 
Quality 

----------------------------------- Total 
1 2 3 4 

~~-~~~:~~~~:~~~~-~l-------------------~------------------

2. Very dense(150 29.~3 ._ 29.43 
-200 clulDPs/ha.) (3 J (3) . 

3. Dense (100-150 
clumps!ba) 

I 
39.24 9.81 49.05J 
(4) (1) (5) 5".~6 

4. Moderately dense 107.91 
(50-100 clumps/ha.(11) 

5. Scattereci{25-50) 96.10 
clumps/ha) (10) 

6. Sparse(1-25) 137.34 
clumps/ba) (14) 

7. Bamboo present 
bout hacked. 

8. No bamboo 

9. Regeneration, 
crop 

29.43 
(3) 

58.86 9.81 
(6) ( 1 ) 

78.48 39.24 
(8) (4) 

147.15 
(15) 

255.06 
(26) 

137.34 1 
(14) 

166.77 
(17) 

255.06 
(26) 

147.15 
(15) 

255.06 
{26) 

-------------------------------------------------------------
Total 412.02 

(42) 
176.58 
(18) 

49.05 
(5) 

402.21 1039.86 
(41) (106) 

-------~----------~------------~-----------------------------

Such .. overla.pping bamboo forest area.s are located in 
northern, central, eastern and south-eastern parts of the 
district. 

A map' no. 5.14 M has been prepared ruld &.ppended to 
indicate the f o rest areas under' various bamboo density 
c:lo!:1sses. As c ompared to the total vegetated area of tbe 
forest in the district, tbe bwnboo forest areas are not very 
significant. in extent. Similarly, the growing stock of ba.mboo 
111so does not contribute mucb to tbe growing stock a.s 
compared to the growing stock of the trees in the district. 

47 



" 
, , .. , 

10\ 
,1 , , 

• 
I'" ,; 

I 

\ 

• "',RAIPU 
~ 

I 12 
f 

\ 
\ 

/ 
,..,1 

.I 
9 , 

, 
I , , 10 

i -( .... _, _-- ... 

I 

• , , , 
" , 

14 

15 

16 

13 

) 15 
'l 

(1 

\~ 
, 16 . 

\ . 
rJ 

2 

2 

4 
' .. , 
V '. 

BAMBOO DENSITY 
MAP OF 
RAIPUR DISTRICT 
SCALE :- I: 1,000,000 

6 

8 

5!'--; 
, '-' 

\ . 
\ 

_- -.... " ... - ......... "'~1 , 
10 I 

~ 

) 

I 

. . ..-r . .....r-v .. ~"'. 
12 j t6 '. . 

) 

./ 

9 

INDEX :-

VERY DENSE _ 
DENSE 
MODERATELY DENSE 
SCATTERED 
~RSE HACKED _ 
REGeNERATION 

" ( ~ @5 .. -."\..... .. 9"\ 
"651 ? ,/ . r 

·V-··· 

F--' . .. . 'I 

F - #i 
",.", 421 



~~ii~1I 

;~~~~~~'fS :GROHI}JG ;STQCK<&f~pm:s 
~ _.".~~, ~'~~'-:lt ''''''~ '!J"''''',' . ,r'1 I '; ;,-

-~;!~ ~~:.- ' - :: ' '. 
-_ .. .. ':J.,.<r , 

~'4J'W~'f "iJ'"J" {As a1 ,: eady -discussed iri Ch&.pt.er V on 1 nventory 
~~S!ilts.: . ;~. ,: out of a total fores~, .. ~~a of 7940 sq. km. 
t •.. ~.i !Y." :70 .• ~.'58 :,Sq. t. . ~rea was found to ,b .. e 1b~ .. :'f.'.1 .. ng vegetal cover. 
;;on'~ ithe ,basl.o f lnventory data colleC:t8d from 718 plots 
~;'f~ll~ni ~in this' vegetated area, the ':foreB'~s' , of the .district 
were' stra1Hfied • into three strata namely "Teak. Sal and 

' Misce.llaneous wilth respective ar~a of 225.63 sq.km. 190i\ 14 
sq. km. and 4914{.81 sq. km. This stratifi.cation of Ral.:pur 
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 eaoh stratum 
was computed by giving weightage to the number of _sample 
plots fallen 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 diameter class which 
ha.ve been discussed in details in the subsequent paragraphs. 
Besides the above three strata of vegetation. 6 sarnple plots 
representing an area of 56.86 sq.krn. of Khair forests and 14 
sample plots representing an area of 137.34 sq.km. of Salai 
for-ests. were also found in Raipur district but no !.ie'parate 
utretum was assigned to tbem as their individual C'ontrihution 
to ·the totel area as well as growing stock was quite 
insignificant a.nd further estimation of ereu und growing 
~tock under vttrlous pttraUie-ters of these two strutb would 
have yielded unreliable reGultG due too abnormel increase of 
8tande.ro ~.:rror· due to inedequt:lte number of sample plot!.i. The 
forest are6.fi under Khair and Se.lai and the growing stock 
existing therein have, therefore, been merged with 
Miscelleneous stratum. The growing stock has been estimated 
under the above three strata i . e. Teak. Sal and Miscelltmeous 
only. All the related tables pe-rtuining to the growing stock 
as described in the following paragrapbs have been a.ppendt:d 
at the end of this chapter. 

6.1 TOTAL ~ QE STEMS AND STEMS EER HA;STRATUM IE8K: 

Distribution of total number of sterns a.nd stems per 
hectare in respect of Teak stre.t.A1W bas been given in table 
no. 6.1T(A) and 6. IT(B) . This st·ra.tUrll is spread over an area 
of 225.63 sq.km. This table indicates that teak shares 62% of 
growing stock and justifiably tops the list of the species 
contributing to the growing stock f·resent in this stratuw in 
ter'ros of total number of stems which is 4179051 out of a 
total of 6739435 stems. The per hectare growing stock of 
tea.k &lone was found to be 185.217 stems in this stratum. 
Second place is occupied by La.gerstroemia pa.rviflora with 
274705 stems found at the rate of 12.174 stems per- bectare, 
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thi~rpi~~ ·bli Lannea coromand~it~;~ Pterocarpus m~i~ 
~i~~ '~ :equal share of 225630~/~~.· ea?h a~ the rate "~'O!~~~~0 
stems: per bectare, fourth place:~:":y ~erlll1nalla crenulata~~~",ith', 

'. 1'1.962"8 ~ems at the ra~e ~f. 8.696 " at~. ,'per h?ctare and f\I!;,~."'.'.' ": 
,place 1S shared t1g81n J01ntly by :BOswel118 serrate. .~ , 

- 'Ouseinia oogeinensis with 78520 stem.s each at the rate 'f":", ' 
.. :3.478 stems per hectare and so on. ~Sal has the lowedt'! 

cOntribution to the growing stock of Teak stratum viz. 19630 
stems or only 0.870 stems/hectare. ~Maximum number df 
'stems (4532207) are found in the lowest diameter class Ld. 
10-~'S cm. which start. decreasing wit~ .. ~tbe progressive 

.. increase in size of diameter' class~ Lowest. ;Dumber of stenis 
are found in the last two highest diameter "classes viz. 70-80 
em. and 80+ em. classes .. Significantly whole:oontribution of 
4179051 stems by teak is made from 10-40 em. diameter classes 
and beyond this it has no representation at all. This gives 
indication that Teak forest is mostly at young stage 
found in lower diameter classes only. On the other band, 
Boswellia serrata which occupies the fifth place in order of 
abundance is represented only in the middle diameter classes 
i.e. from 25-70 em. diameter classes. Shorea robust a is 
represented only in two diameter classes i. e. in 10-.15 em. and 
60-70 em. diameter classes. Terminalia crenulata too exhibits 
the same behaviour as teak. 

Total number of stems. stems per hectare and 
percentage contribution of the lauding species have 
indicated in the following table in order of 
occurrence: 

the 
been 

their 

Order Species Total tw. of 
stems 

Stems/he. Percentage of 
growing stock 

1 Teak 4179051 185.217 62.01% 
2 Landia 274705 12. 174 4.08% 
3 Mode/Bija 225630 10.000 3.35% 
4 Saja 196208 8.696 2.91% 
5 Salai/Tinsa 78520 3.478 1.16% 
6 Tendu 58867 2.609 0.87% 
7 Dha.uda 49052 2.174 0.73% 
8 Mundi 39260 1. 739 0.58% 
9 Sal 19630 0.870 0.29% 
10 Other 

species 

Total 6739435 298.695 100% 
------------------------------------------------------------
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6. 2 TOTAL ~ or STEMS AIm STEMS fEB HA; STRATUM SAL: 

Table no.6.2T(A)and 6.2T(B) give distribution of total 
number of stems MId stems per hectare of various species 
estimated. under different diameter classes in Sal stratum 
which occupies an area of 1903.14 sq.km. In this strtUIn, Sal 
justifiably tops the list of all other species with a total 
of 22531045 stems or 118;402 stems per hectare, out of an 
aggregate toal of 62936451 stems or 330.824 stems per 
hectare. Sal shares about 35.79% of the total growing stock in 
terms of number of stems in this stratum. . This is followed 
by Terminalia. crenulata (saja) with 7112413 stems or 37.371 
stems per hectare • Diospyroa melanoxlyon{tendu) with 2795711 
stems or 14.691, stems per hectare. Anogeissus latifol ia 
(dhauda) with 2197364 stems or 1}546 stems per hectare, 
Pterocarpus marsupium (bija) with 1888102 stems or 10 stems 
per hectare, Lannea coromandelica (mode) with 1128370 stems 
or 5.928 stems per hectare and the next three places i.e. 7th, 
8th and 9th are occupied by Lagerstroamia parviflora{lendia), 
Ougenia oogeinensis(tinsa) and Boswellia serrata(selai) in 
close range. Total number of stemG and stems per hectare and 
the percentage contribution of the leading speci~G of 5e1 
stratum is given in the following table in choronologicnl 
order of their occurrence: 

---------------------------------------- --_._- ------
Tota.l no. 
Gtt-UIS 

of St("::-rtlf; /ba Pereen t~e ()f 

erowing [;tock 
-.--------------------------~ ._--------------------------- ----
1 Sal 2253104S I1f3.402 35.79% 
2 

,., . 
71124'1~ 37.~71 11. 30% .'Jb.J.!:1 

3 T~(lclu 27nrJ711 14.f)81 4 . 44% 
4 Dh1.1Udb. 2197364 11. 546 3.49% 
5 Bij6 1888102 10.000 3.02% 
6 Mode 1128370 5.928 1.79% 
7 Lenclil1 650344 3.454 1.04% 
8 Tinsa 637553 3.351 . 1. 01~C: 
9 Selai 549245 2.887 0.87% 
10 Ml.mdi 206110 1.082 0.33% 
11 Tebk 108098 0.567 0_ 17% 

. -------------------------------_ .. _------------ --~-------- - -

Tot-!11 62936451 330.824 100% 
----------------------------------------- ------- --------.---~ 

There is a Gtriking coincidence that in Sal stratum 
teak occupies the laGt pillce with 108098 Gt.ews whereas in 
Teak stratum, sal occupie s the bottom place with 19630 stems. 
Sal has representation in all the diameter classes which goes 
on decreasing with the incr~ase in diameter class. Muxirnum 
nuruLer of stems have been found to occ ur in the l0w~r 
dillmeter classes only thereby exhibiting a normal 
distribution of sel species in Sal stratum. Next t o 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 em. diameter classes with the exception of tendu, of which 
9696 stems have been estimated even in 70-80 em. diameter 
class also. 

Teak has shown abnormal trend with regard to its 
distribution in various diameter classes. Out of a total of 
108098 stems, it has 56807 stems (54.5%) in 'the lowest dis. 
class (i.e.10-15 em.) only. Teak has no representation in 
the diameter classes 15-20cm, 20-25 ern. and 25-30 cm. and again 
there is substantial representation in 30-50 cm. dia classes' 
in increasing order. Such abnormal distribution indicates that 
most of the growing stock of teak is of the plantation 
origin. . Natural crop of teak in Raipur is very little 
otherwise all the diameter classes particularly lower and 
middle classes would have certainly been represented. The 
major occurrence of teak in 10-15 em. diameter class also 
indica.tes tbe stege of young plantation. The Sal stratum has 
better stocking with 330824 stems per hectare in comparison 
to Teak and Miscellaneous strata. 

6.3 TOTAL ~ QE STEMS ~ STEMS fER HA;STRATUM MISC.: 

Distribution of various species in differont diE1Dleter 
classes by way of total number of utemf.> and stems per hectare 
in Miucellaneou!> stratum bas been given in table no. 6.3T(A) 
~nd 6.3T(B) ThiG stratum covers fin area of 4914.81 sq.km. 
whicb also includes 58.66 sq.km. and 137.34 sq.km. e.re& 
rcsvectively of ~lair and Salai forests as diGcuss~d in par& 
0.0 of this chapter. Since the contribution of these two 
typ~:.; of forest in Raip'Jr district is quite insignificant, 
811 t.h~ dl1t.a pertl1ining to area £1[; Wt 11 as growing stock have 
been merged with Miscellaneous stratum. This stratum was 
assigned to those forest areas where nOne of the species was 
f()und to have its own forest type based ora occurrence of 
stems in 2 ha area around the sl:1Ulple plots. Such vegetation 
was classified as'Miscella~neous forest and the growing stock 
of individual species found in the stratuUl was computed 
accordingly. 

Total growing stock in terms of number of stems in 
this stratunl was estimated to be 125247030 stems(255.221 
steUls/hf1).The leading species are Terminalif1. crenulata.(saja), 
AnogeisSl.w le.tifolie{dhf1uda), Lannea coromandelica(mode), 
Diospyr-os melanoxylon(tenduJ, Boswellia ser-rata (st1lai) etc. 

Total number of stems and stems per hectare 
per'centage of growing stoc;k of leading species in 
order of merit are given in the following table: 
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----.~:---------------------------------------------------~.;..,---
Ord~~., Species Total no. of Stems/ha Perc~mtag~d.',~t 

t~:!t- stems grOWl.ng stOCk. 
-~-~~---------------------------------------------------~~~~j-

I '''ih. Saja 10313238 . 20.984 8. 22% .~\l ·:. 
'2 Dhauda 6937655 14.116 5.53% 

. 3 Mode 6364628 12.892 5.05% 
'4 Tendu 6227064 12.671 4.96% 
5 Salai 4835680 9.839 3.86% 
6 Lendia 3927425 7.992 3.13% 
7 Bija . 3749628 7.631. 2~99% 
8 Sal 1835680 3.735 1.46~ 
9 Tinsa 1509828 3.072 1.20% 
10 Mundi 1301953 2.651 1.04~ 
11 Teak 167114 0.341 0.13% 

------------------------------------------------------------
Total 125247030 255.221 100% 

------------------------------------------------------------

Table nos. 6,13 T(A) and 6.3 T(B) further show that 
salai has representation upto 80+ em. diameter class with 
substantial number of stems upto 60 cm. class, G&ja occupying 
first posit.ion in order of merit.. has maximum number of stems 
in ·the lowest diameter clasG which go on decre&!.>ing with the 
incrtaG16 in diameter of the trees. sal, lendib. Wid tendu have 
repres~nt&tion upto 60-70 em. diameter classen where&s 
dhE1uda. mode. IIrundi, bi ja and teak have reI-lresf.rntb.ti on upto 
50-60 cm. dibmeter classes with the exoeption in the case of 
teak which is absent in two middle dil.1lt1ettr c la.sses of 30-40 
cm. Significantly, tinsa. also does not figure beyond 35-40 
ern. diameter classes. Out of the tot&l number of stems nearly 
Over 50% are found upto 35 Cln. dil:.lmeter- cl&SG which revealG 
thE1t number of trees in the higber class is quite few. The 
MiscellaneouG stratum haG comparatively poor stookirlg 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) give distribution of 
total volume and volume per heotare of differ-ent species 
found in Tee.k str&tum under various diameter cla8ses. I Teak 
rightly occupies first place in terms of its total volume 
with 532735 cU.m. (23.610 cu.m./ha), out of a total of 
1316053 cU.m. in whole of the Teak stratum. Teak being the 
leading species shares about 40.47% of the total growing 
stock of the stratum. Salai foll o ws teak with 96591 cu.m. 
of volume (4.282 cu.m./hE1) whereas in case o f stems. 
second plac e is occupied by lendia. This is beGause the 
former htls more trees in higher di&meter class which ,yielded 
more volume and the latter i. e . lendia has mo re 
representation in lower diameter classes which y ie le-d less 
volume since there is a direct relationship between diarneter' 
and volume of the trees. Fur·+AH.::r , for' both the charact er 1. e . 
stems and volume, third and fourth plac e is occupied by bija 
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,- . """"r-" and saja.'In case of sal which"occupies the bottom position ,in 
terms ~'Oi DUmber of stems in Teak stratum but in case of --~ita 
volumetric representation it has got fifth place in the same:. 
stra~. '!'his is because of the fact that sal normally grOWs'-:i 
well and attains its normal height in every diameter class 
and is capable of yielding better volume than any other 
species of the same diameter class. A look at both the 
tables (1. e. those pertaining to stems and volume~ reveals 
that 9815 stems from 10-15 em. diameter classes yield 564 
cu.m. of volume whereas the ,same number of trees in 60-10 em. 
diameter class yield 44043 cu.m. of volume nearly a0 times 
more than that from the lowest diameter class. \ 

I 

Following table gives the occurrence 'ot .leading 
species in chronological order, their total volume, \ volume 
per hectare and their percentage contribution to total volume 
at Teak stratum: 

----------------------------------------------------------_--Order Species Volume 
(cu. m. ) 

Volume/ha 
(cu. m. ) 

Percentage 
of total 
volume 

------------.---~---------------------------------------------
1 T-eek 532735 23 . 610 40.47% 
2 Salei 96591 4.262 7.34% 3 Bija 52166 2.312 3.96% 
4 Saja 50992 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 Tinse. 15456 0.685 1.17% 
10 Dhauda 11056 0.489 0.84% 
11 Mundi 5437 0.242 0.41% 

-------------------------------------------------------------

Table no!>. 
voluU1e is 
decreasing 
exc::eptions. 

rtJaxilrlul1l 
trend 

6.4T(A) a.nd 6.4T(B) also reve&l that 
Hi lowest diameter class &nd depicts a 

us the diameter increases with some 

6.5 TOTAL VOLUME h1:ID VOLUME/HA;STRATUM .s.6.L: 

Distribution of total volume and volume per 
hectare pertaining to different species found in Sal 
stratum has been given under various diameter- classes in 
table no. 6.5T(A) and 6 . 5T(B). S&l tops the list of total 
volume .... hich is 10845612 cu.m. (57.048 I ha), out of an 
aggregate of 19163657 cu. m. ' (99 _ 596 cU. UJ. /ha) volume irl 
Sal stratum. Second place lS occupied by Terminalia 
crenulata(S.&ja) with 1626422 cU . m. (8.547 cU.ltJ./ha) volurne 
followed by Pteroc urpus marsupiurn(bija), Diospyros 
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melanoxYlon "CtEmdu) I Anogeissus latifolia(dhauda) I BOBweflia 
serrata·",Xsal"ai), Lannea coromandelica (mode) et.c. TOt'a} 
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 st.ratum: r 
----------------------------------------------------------r--
Order Species Volume Volume/ha Percentage, of 

(cu.m.) (cu.m.) total volu~e 
~---------------------------------------------------------r--
1 Sal 10845612 57.046 57.28% I 

2 "_ Saja _ 1626422 8.547 5._58X I 

3 Bija 713485 3.750 3.77% 
4 Tendu 618330 3.248 3.26% 
5 Dhauda 559713 2.941 2.95% 
6 Salai 542965 1.693 1.70% 
7 Mode 134362 0.707 0.71% 
8 Landia 90779 0.476 0.48% 
9 TinGa 85832 0.451 0.45% 
10 Teak 79741 0.419 0.42% 

--.---------------~-----!--------------------------------------
Total 19163657 99.596 100.00% 

---------------------------------------------------------_---
As in the case of Gtems, here al~o teak occ~pieG 

the lower;t pos:ition in the overall tally of Gl'ecie8 
contributing volume tiC tb,.: total growing stock. Overall 
position a190 r~vel21~ that volumetric co~tribution of each 
successive dit1llleLf:::r cltl~:w incrl'.:o.~;t.:s lJpto 35 Crtl. ,dips in 35-40 
cwo diameter cl8.Gs, bguin shoots up suddenly to 3252465 cU.m. 
for 40-50 cm. diameter claGs and thEm it shows a declining 
t.rf'::nd, Sul, bi ja bnd t .endu have good vol umetric 
representation almost in all diameter classes. Tbe other 
species occurred only upto middle diameter classes_ 

6.6 TOTAL VOLUME .e.H.ll 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 dil1l'!Jeter classes in Miscellaneous 
strbtUl'1'l, Tl::rmiw;I_lia crenulata(saja) leads the tally with 
3357306 cU.m. (6.831 cu.m./ha) of volume followE:d closely by 
Boswellia serrata(salai) with 2965104 cU.m. (6 . 034 cu.m./ha) 
of Anogeissus latifolia(dhauda) with 1938891 cu . m. (3.948 
cu.m./he.) of volume etc. List of various species in their 
order of occurrE::'nce in this stratum has been tabulated below 
giving details of volume, volume per hectare and their 
percentage contribution to the total growing stock of this 
stratl.un. 
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.. -. ~ . 

~;d~~-~~::~~~i~~-----v~l~~~------v~l:~~/h~---~~;~~~~~;-~f:~' 
(cu.m.) (cu.m.) total volume 

1--------~-s:j~-------~335:;306-------6~a;1---------i~~30%---~-
2 Salai 2965104 6.034 10.87% 
3 Dhauda 1938891 3.948 r 7 . 11% 
4 Tendu 1702340 3.423 1 6 . 16% 
5 Bija 1339285.. 2.725 \ 4.91% 
6 Mode 1132872 2.305 4.15% 
7 Sal 775065 1.571 \ 2.84% 
8 - Lendia 968216 1. 551 _. ___ ~.2~-79% 
9 Mundi 292430 0.595 I \1.07% 
10 Tinsa 287024 0.584 I!' 05% 
11 Teak 127948 0.239 ~.43% 
--------------------------------------------------~----------

Total .27,520,491 55.520 100% 
-------------------,.~----------------------------------------

There is an aggregate of 27,520,491 cU.m. of volume 
in this stratum with an average volume of 55.520 cu.m./he 
A direct I relationship is witnesssed between the number of 
trees in a particular diameter class and their contribution 
to volumetric contents. There is gradual decrease in the 
number of stems in this Gtratul'D from lower to higher diameter 
class but on the contrary their is progressivt1 inereaf;>e in 
their respective volumetric contribution to the totel growing 
stoc.·!\:. upto 50-60 cfJI.die.meter class end tben there it; decline 
in the volume_ 

A comparioon of the tables giving 
figures in terms of volume per hectare of 
strata r&veals t.hat Sal forests yield better 
Gu.m./ba in compl1rison to Teak forests witb 
followed by Miscellaneous forest with 55_520 

6.7 CQMBINED GROWING STQCK:STEMS: 

growing st-ock 
all the three 

volume of 99.596 
[18.335 cu.m./ha 

cu. rtI. /ba. 

Table no.6_7T gives distribution of total number of 
stems and stems per hectare for entire vegetated area of the 
district which has coverage of 7043_58 sq.k.m. arel1 under 
three strata combined together. In this set up also Shoree. 
r'obustl1 leads the tally followed by Terminl11 ia 
crenulata, Anogeissus latifolia, Diospyros melanoxylon, 
Lennea coromandelica. Pterocarpus Tliarsupium, Boswellia. 
serrate and so on. List of all 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 stems occurring in tbe 
entire tract are tabulated below: 
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· ;~:-~----;:.;--:---:------~~------------.----..;,~---------------~~~..,;~:z~~~_.._ 
... -9~er Species No. of stems '; Stems/ha Percen~egej:ot. 

• 'f total no.,'l#:: 
stems ., <, of, ,' , 

--------------------~--------~----~---------------------------
1 Sal 24457849 t· 34.606 12.50% 
2 Saja 17621627 < \ 'i 25.018 9.03% 
3 Dhsuda ·9292~7.~ 13.039 4.71% 
4 Tendu 9171444,;, 12.895 4.65% 
5 Mode 7616224 10.377 3.94% 6 'Bija 6146225 8.34~ 3 . 01% 7 Salai 5635162 7.7<4-8 2.60% 
8 Lendis 5938976 6.905 2.49% 9 Teak. 4544516 6.326 2.26% 10 Tinsa 2314519 3.160 1.14% ,11 Mundi 1636222 2. 19.7 0.79% 
12 

------------------------------------------------------------
Tota.l 196407659 100% ----------------------------------------- ------------------
An· aggregate of 196407659 stems with 276.~71 stems 

per hectare have been estimated to be found in the ~ntire 
forent 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 
collectively &ccount for over 50% of the &ggregate number of 
stems as indicated in table no. 6.7. This table also shows 
that almost all the species listed above huve found their 
repreoentation upto 50-60 ern. diameter class. Beyond this 
orJly species which have t.beir representation are sal, tendu, 
bi je ~md salai. 

6.8 COMBINED GROWING STOCK:YOLUME: 

Table no. 6.8T gives distribution of combined total 
volume and vo1urne per hecta.re for va.rious species estimated. 
in all 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 
growing stock with their percentage volume bave been 
tabulated below; 

------.-----------~------------------------------------------_ 
Order Species Volume VoluItle/ha Percentage of 

(CU.Ill.) (cu. m. ) total volume 
-------------------------------------------------------------
1 Sal 11676140 16.577 24.55% 
2 Saja 5048837 7.1'8 10.59% 
3 Salai 3385143 4.805 7.12% 
4 Dhauda 2511740 3.568 5.28% 
5 Tendu 2341285 3,324- 4.92% 
6 Bija 2105324 2.989 4.43% 
7 Mode 1297427 1.842 2.73% 
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,8:~t'i:' 
;:~.~~; 
:10 
'11 
12 

Lendie: 
Teak 
Tinsa 
Mundi 

r ..... f . ~,. " 

' ... ·,~.a,6i87 
"'72971'4 

~,:.f68,805 
.322590 
.:~ ._ t ' 

_'--;'" -,; .~ 

1.0.7'9 
0 •. 836 
0.552 
0.4~8 

~. 'L' '!1 

1.~86%:,~ 
1. 53% ~ 
0.82% 
0 . 68% 

_- . 

------------------------~~----------------------------------
Total 47572323 67. '\",0 100% 

--------------------------------------- _-----'-----------------
An agg~egate of 47572323 cu.m. of growing stock has 

been estimated in the district with an average of 67. "0 
cu. m. of ~olume·· per hectare<~over the entire forest area fo'r­
three strata 'combined. Contribution of the above leading 
species colleoively accounts for nearly two third of the 
total growing stock. The rest of the growing stock is shared 
by unimportant species which are clubbed together to form 
a group of 'Rest of species'. Per hectare volume 
progressively increases from lower diameter class to higher 
ones upto L0 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 ort the basis of per 
hectare voluUle yielded by dit'ferent sample plots. The map 
indicates that southern part of the diatrict is richer with 
regard to its per hectare volumetric contribution. The 
north-eastern and central parts of the foreat areas have 
yielded very little volume thereby giving indication that 
sucb areas have either poor growth of forest vegetation or 
are under young regeneration. 

A review of tbe tt1bles pertaining to combined 
growing stock reveals that the forests in Raiput" district 
predominantly comprise of 5e.l whicb e.lone shbres 24.55% 
ot' the total growing stock of the district though its own 
forest type is confined to 1903 . 14 sq.km. area only out 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 stra.tum on the other hand is 
confined to a very small e.ree. of 225.63 sq.km. and also its 
occurrence in other strata is insignificant though it has 
been assigned a separate stratuD'J. Large are&.s as well as 
growing stock are shared by the Miscellaneous forests in 
wbich no species was found to be in dOTrlina.ting position. 

6.9 MEhH VOLUME EER Hh ~ TOPQGRAPHY: 

Mean volume per hectare by topography classes under 
three forest types (i.e. crop compositions) ha.s been given 
in table overleaf. This is maxiwJm on flat l&.nds followed 
by billy &.nd then by gently roll ing grounds f,or Teak l1nd S&.1 
forest types. In case of Miscellaneous f o rest type it 
ESt'adually incrases with the che.nge in topograpby of the tract 
i.e. from flat land to hilly terrain. 
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Table no. 6.9 T 
~ volume ~ ~ hY topography classes 

-------~----------------------------------------------------
Crop compo­
sition 

Flat Gently 
rolling 

Very 
hilly 

------------------------------------------------------------
Teak 
Sal 
Miscellaneous 

61. 615 
106.376 
48.819 

41.056 
91.078 
49.321 

91.757 
98.746 
65.650 

---------------------------------.--------------------------
6.10 MEAN VOLUME fER HA DY sLbpE CLASSES: 

I 
I 

Table below gives distribution of mean volume per 
hect8re for all the three forest types under various 
categories of slope classes. 

Table no. 6.10 T 
~ volume ~ ~ ~ slope classes 

-------------------------------------------------------------
Crop compo- <10% 10%<60% 60%<100% 100%+ 
sitiow; 
_._----------------------------------------------------------~ 
Teak 
Sal 
Miscellaneous 

52 . 087 
100.311 

48,782 

88.015 
95.531 
69.808 44.524 

... - --------_. ---.. -- .- _. __ ..... -- - - ---- - - --- . - - -- - -- ------ ~ - - -.... - - - --- ---

Above table reveals thaL Teuk and Sal foresL types 
do (lot yield twy volume beyond ~>l(Jpe of 60%. 1ndividually 
for Teak ~here is progressive increase in the quantum uf mean 
volur[lt.: 1,'(,:1:' btct,a.r'e but for Sal it deer-et1ses wi til the j n(;I't~h.se 
in tbe percentl'tge slope. Miscellaneous forest typt::: has 
muximum of 69.808 cU.m. pur hecta.re volume in slopy lund with 
slope class 10-60% whereflS for' the lowest;, slope cIa:.;!.:; it is 
48 . 782 cU.m . per hectare find for tbe higher one i.e, beyond 
60% it is the maximum of the three i.e. 44,524 
cu. rlJ. Ib (1 • 

6. 11 ME6H VOLUME EER lih nY ~ DEPTH CLASSES : 

Table overleaf gives distribution o f mean v o lume 
per hecte.re for all tbe tbree forest types under' v8rious 
categories of soil dep~bs. 
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.. 
Table;Do. 6.11T 

,Mu~ volume ruu: bA ,bi ii2.il depth claSses, 
-------------------------------------------------~-----~-----
Crop compo- Very ·Shallow Medium Deep 4. 
sit.ions shallow 

T-tt' ----------------=----------=----------32~;05-----86~73~---
s ' - 26.025 66.956 114. 7~12 
Hi cellaneous 5.539 31. 517 52.712 74. ,680 
-- ---------------------------~------------------------------

Th~ table shows a direct relationship of per hectare volume 
of \- the trees with the depth of tfie soi'r~ In --all ~ the thre'e -~ 
fo~est types there has been a progressive increase in volume 
per hectare with the increase in the depth of the soil. 

\ 
6. 1 a MEAli VOLUME fER H6 lri CANOPY LAYERS: 

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

Table no. 6.12 T 
~ yoluUle ~ ilia ~ CanOpY layers 

-------------------------------------------~-------~---------
Crop com­
position 

No storey Single 
otoreyed 

Three 
storeyed 

-------------------------------------------------------------
Teak 21.131 
Sal 6.088 
Mi~cellaneous 11.293 

37.432 
33.839 
22.039 

g0.030 
107.164 

69.388 
.... _------------------ -------------- - _.._- --_._ --------------------

This table also rove111s a direct relationship 
betwt:ten canopy of the vegetation and its volume contribution 
per hectare. There is a progressive increase in mean volume 
per hectare of the forest having different storey,s i.e. 
canopy layers for all the forest types. Obviously maximum 
volume per hectare was found in two storeyed forest followed 
by one storeyed forest and then by no storeyed forest . 

All tbe three forest types also exhibit some voluUle 
10 storeyless forest as well, Actually "No storey' forest 
are the crops which have not yet formed any Cl1nopy being at 
regerleration ste.ge. Sirlce there is volumetric contribution 
from this class also, it may be either from motber' trees or' 
from other scattered trees which were over 10 em, diameter at 
breast height as found in the s8IlJple plots evem in 
regenerbtion crops, 
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6.13 

hectare 
heights. 

MEAN VOLUME EEB HA BY .IQf HEIGHT CLASSES: 

Table below gives distribution of mean volume 
for three forest types under various classes of 

1 Table no. 6.13 T 

per 
top 

~ volume~ruu: M..:b.:l ~ height classes 
---------------------~-------------~------------------------
Crop 1-5m 6-10m [i-15m 16-20m 21-25m 26-30tn 31m+ 
compo- \ 
sition 

I ---------------------1---------------------------------------
Teak 13.055 28.216 48.581 72.583 147.348 _ _ 
Sal 0.902 9.467 46.002 72.608 120.498 147.471 285.395 
Misc. 2.789 16.874 3~.959 68.938 106 . 593 135.747 
-------------------------------------------------------------

The table reveals a progressive increase in the 
volumetric contribution with increase in the top height in 
each of the three forest types. There is flO contribution 
beyond 25 m. top height in case of Teak forest type and 
beyond 30 m.top height in case of Miscellaneous forest types. 
But in caGe of Sal forest type. there is large volumetri c 
cuntribution of 285.395 cu.m.volume per hectare from trees 
with top heigbt bayonet 30m. Thir; is due to large l.>ized Sal 
trees with height beyond 30m. 

6.14 MEAN VOLUME fEB H.8 lIT .s..u.E CLASSES: 

Table below gives distribution of mean volume ~er 
hectare for three forest types under various size clauses of 
tbe crop. The table reve&ls that in all the forest types 
there is progressive increase in volumetric contribution with 
the increase in size class of the crop which is Quite 
obvious. There is no volume from big timber size clb~s for 
Teak stratum as teek wes not found to occur in that:- size 
cless. 

Table no.6 . 14 T 
Mrum. vQlwoe ~ till h:l Gize clasqes 

-------------------------------------------------------------
Crop 
compo­
sit,ion 

Regene­
r'ation 

Pole 
crop 

Srn&ll 
timber 

Mixed 
size 
(; lass 

----~---------------------~----------------------------------
Teek 
Sal 
Misc. 

19.187 
10.625 
13.001 

[,2.594 
42.465 
37,592 

83.094 
50.884 
45.692 

132.225 
96.695 

128.319 
109.835 

72.374 
-------------------------------------------------------------
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6.15 "lj~GROHING STOCK HIm EsTIMATE QE STANDARD ERROR BY 
FOREST lYPES: 

-Table below deals with the standard error 
calculated for all the three forest types for forest at-ea, 
volume per hectare 'and total volume of the growing stock 
found in Raipur district. 

Ta.ble no.6 . 15 T 

---------------------------------~~-------------------------_ 
Forest 
types 

Area. 
(000 ha) 

SE% Vol/ha 
(cu.m. ) 

SE% Volume. 
(000cu. m. ) 

SEX -

------------------~------------------------------------------
Teak 22.563 21. 3 58.335 18.6 1316 . 0 26.3 

(23) (23) 

Sal 190.314 7.3 99.596 4.5 19163.6 8 . 6 
(194) (194) 

Misc. 491. 461 3.1 55.520 3.6 27520.5 4.9 
(501 ) (501) 

----------------------------------~--------------------------
'rotal 704.358 

(718) 
3.1 67. '( Go 

(718j 
3. 4 -48~0e .=4: 

47~72.. 
4 . 5 

-------------------------------------------------------------
The above -table reveals that Ult: percnntage of 

standard error in cast:: of Tt:&k forest type iG n:t"Lher bigb 
beCbUGe of lesser number o~ ~lots ~alling under this Gtr~tum. 
Standnro er'ror' in case of Sul and Mi scellfmeous "forest tYPCfJ 
is well within permissible limits of .± 10%_ E8timbtion of 
ar-ell and growing stock under' Teak str-&tuw is st.utistictll1uy 
not very precise and therefore may be taken as indic'ltive 
only. 
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CHAPTER - SEVER 

INVENTORY RESULTS: BAMBOO GROWING STOCK 

7.0 

'As discussed in:details in para 5.'14 of earlier 
Chapter, pure 'b81Jlboo forest or bamboo brakes do not exist in 
Raipur district. HoweVer, bamboo does occur ~n about 1039.86 ___ 
sq. km. area ,of 'forest. land in association wi1\h tree 'Specles t 

as estimat.ed on t.he basis of '106 sample plotp where bamboo 
crOl? was ~~co~~. MC?st of ,these bamboo areaS comprise of 
regeneration crop or of hacked/sparse bamboo I clumps. Only 
one third of such bamboo forest has better crop of bamboo 
making good contribution to bamboo growing I stock. though 
overall contribution of bamboo is insignificant in this 
district. Growing stock of bamboo has been discussed in the 
following paragraphs. Since number of sample plots under' 
bamboo crop were 106 only (which are quite inadequate). the 
st.andard error for est.imation of b~boo 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 us~~ with due caution. 

7.1 NQ,QF CLUMPS fEB HA BY QUALITY hHD ~ CLASSES: 

Table n(.l. 7.1 T produced below gives occurrence of 
bamboo clumps per ha by bamboo qua.lity and clump 5ize 
classes. It is seen that the major bamboo crop is under the 
lower' clump sizes of Dotb the quality cla!:>ses, Vtir:ious clump 
sizes are as follows: 

a) Size class 1 
b) Si~e class 2 
c) Size class 3 

c 1 UrUl-'6 lHl, vi nf! 'bns a 1 d i timetar' -< 1 w; 
ch.unp~~ having b1.1f.ial diameter 1-2m; and 
clump:.; having 'bttSbl dil1It1eter ;, 2m. 

Similarly, bamboo clurctps baving 6 rrt. t1nd above 
height were considered tlS 1st quality clurnps,tb(Jse with a 
height 4-6 tll. were ranked 2nd quality and those with 
height below 4 rrl. were categorised as 3rd qua.lity bamboo. 

Ta.ble No.7, 1 T 

l:!Q.._ of clul£Jps/ba .Q:£ qua.lity and si ze c lasses 
--------------------------------------------- --------------
Qua.lity Clump size clll.sses Total 

1 2 3 
----_._--------- - - ------------------------------------------
1 85.479 27.380 1 . 90!:J 114.764 

2 + =3 20.434 5.652 26.086 
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The above table also shows that major part of the 
bamboo crop is under 1st qual ity. 2nd and 3rd quality bamboo 
contribute very little. either alone or clubbed together, to 
the total bamboo growing stock. 

7.2 BAMBOO CULMS fEB CLUMP BY SOUNDNESS. QUALITY 
CLUMP SIZE CLASSES: 

I 
I Table no. 7.2 T produced below gives distribution 

of culms per cluMP by soundness of culms. by quality and 
clump size classes. The table reveals that under 1st quality 
bamboo the lowest clump size has yielded 19. 14,,, culms per­
clump iwhereas the next higher clump size class has yielded 
only 11.76 culms per clump. However, in the highest clump 
size~ 4S culms per clump of varying degree of soundness were 
found. The reason for this abnormality in the middle clump 
size cla$s 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 
cuIms in clump size class 1 and 2 respectively. Second 
quality class was found to be in a very deteriorated 
coudition. 

Table No. 7.2 T 
Bamboo culms/cluDlp ~ soundness 2! ~ culm. .:bY qU41ity .wld 
clump ~ ~ses: 

Qua.-
1 ity 

Clump Green Green Dry 
Gize sound dl1ll1agt::-d Gound 

Dry Decayed Total 
damaged 

1 1 
2 
3 

2 1 
2 
3 

cl E1sses 
damaged. 

7.3 

8.61226 4.59183 1.69388 2.34694 1.89798 19.14289 
6.40000 2.32000 1. 16000 1.32000 0.56000 11. 76000 
8.00000 21.0000 2.00000 8.00000 6.00000 45.00000 

1.33332 0.88888 0.22222 2.44442 
3.00000 2.00000 5.00000 

Large number of bamboo cl.llms in both the 
and. all the clump size classes were found 
both green as we 11 a.s dry eu 1 IllS. 

qual i ty 
to be 

CULMS PER H6 BY SOUNDNESS. QUALITY AHD CLUMP ~ 
CLASSES: 

Table no. 7.3 T produced below gives occurrence of 
btl.mboo culms per he by soundness, quality and clump size 
class. From the table it is observed that in all 2122.23e 
culros per hA were found to occur in Raipur district. Out of 
which 2044.0'-9 culms per he were of first quality bamboo and 
78.209 cuIms of second e~nd third quality bamboo. 
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Table No. 7.3 T 
Culms/ha lu: soundness s:d.. culms. bamboQ quality Aru1 clymp ~ 
clASses: 

~----------------------------------------------------------Qua- Size Green 
lity class sound 

Green Dry Dry 
d~aged sound damaged 

Decayed Total 

-----------------------------------------------------------I • 

1 1 736.167 392.505 144.792 200.614 162.237 1636.315 
2 175.232 65.522 31.761 136.142 15.332 321.989 
3 15.240 40.005 3.810 \15.240 11. 430 ~ 

2&3 1 27.245 18.163 4.541 - 49.9~9 
2 .... - -16.956 - :11.304 _ ~ 

~-----:-------:-------:-------:------L-:-------_= _____ -__ qe'~ 
\ 

7. 4 TOTAL NUMBER Of CULMS BI SOUNDNESS. QUALITY 
&m CLUMPS ~ CLASSES: \ 

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 all 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 
1,764,629 culms of 2nd and 3rd quality clubbed together. Out 
of this barnboo growing stock 7 J 787 J 137 culm!> are decayed 
ones (9.05%) having no practical utility. 2nd and 3rd quality 
bamboo have least contribution to the overtill growing stock. 

Table No. 7.4 T 

Total number= cl culu.s (000) Qy soundness. que.lit:l.arul clump 
~ classe::; 
-----------------------------------------------------------
Size Green 
class sound 

Green Dry 
dame.ged sound 

Dry 
damaged 

Decayed Total 

-----------------------------------------------------------
l..S.T QUALITY. 

1 30331.552 16171.991 5965.720 8265.698 6684.489 67419.450 2 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 

~ ~ ~ QUALITY 

1 614.729 409.812 102.458 1128.999 2 382.578 255.052 637 . 630 3 
------------------------------------------------------------

38794.108 21312.304 7533.774 10637.791 7787.137 86065.114 
------------------------------------------------------------

45.08% 24.76% 8.75% 12.36% 9.05% 100% 
--------------~------~--------------------------------------
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90.95% of the total 'bamboo growing stock comprises 
of utilizable bamboo culms having 45.08% green sound, 24.76% 
green damaged, 6.75% dry sound and 12.36% dry damaged culms. 

7.5 GREEN STOCK.ll:! TQNNES (000) B.Y SOUNDNESS. QUALITY 
AHll CLUMP ~ CLASSES~ 

Table no. 7.5 T produced below . gives the 
distribution of total bamboo stock (green) in thbUsand tonnes 
by soundness, quality and clump size classes. \ The total 
stock of bamboo in Raipur district was estimated to pe 
244,241 tonnes of green bamboo out of which 237.399 tonnes 
are contributed by 1st quality bamboo and the \rest 6,842 
tonnes by 2nd and 3rd quality bamboo. 

Table No. 7.5 T 

Bamboo (green stock .in thOUSand tQnnes) ~ soundness Qf. 
culms. ~ quality And clump ~ classes: 
-----------------------------------------------------------
Qua­
lity 

Clump size 
class 

Green 
sound 

Green 
damaged 

Dry 
sound 

Dry 
darll~ed 

Total 

-----------------------------------------------------------
1 1 

2 
3 

2 & 3 1 
2 
3 

Percentage 

86.708 
23.401 
1.204 

4.144 

115 . 4.57 
47.27 

29.812 
3.241 
2.976 

0.454 
0.659 

37.142 
15.21 

42.140 
9.021 
1.082 

0.706 

52.949 
21.68 

30.517 189.177 
ti.133 40.796 
2.164 7.426 

5.3'04 
0.079 1.538 

38.693 244.241 
15.84 100% 

Out of the bbove stock of green uamboo, 
contributed by green sound culms. 15.21% by green 
21.68% by dry sound and 15.84% by dry darn~ed culms. 

47.27% is 
damaged, 

whereas 
ones. 

The dry da.m~w culms do not h!:::1ve any 
other culms have some utility including the 

utility 
drunaged 

Green weigbt of a be.mboo culm btl!;; been estimated 
using the following factors for green equiyalent weight of 
different types of bamboo culUis found during the course of 
inventory sur-yey. Green weight of a ba.mboo sb.mple from each 
quality and culm dia.meter cless was collected during field 
work and total green weight was then e s timated using the 
following factors for different kinds of ba.mboo culws: 

1 . 
t"} 
G. 

3. 
4 . 
5. 

Greef! sound 
Green da.maged 
Dry sound 
Dry de.Ju&ged 
Decayed 

- 1.0 
- 0.5 
- 2.0 
- 1.0 
- 0.0 
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The green ba.mboo stock given in the e.bove table is 
based on these factors. 

7.6 BAMBOO STOCK ~ QUALITY AND CLUMP ~ CLASSES 

Table no. 7.6 T produced below gives composite 
picture of the distribution of total bamboo growing stock 
{green) in terms of weight, quality and clump size classes. 
The table revea.ls that in a.ll 244241 tonnes of green baroboo 
are existing under various quality and clump size classes. 
The . major L contri bution (97%) t~ growing stock is from ~st 
qual~ty bamboo and the rest 3% 1S from 2nd and 3rd qUa.llty 
bamboo. Further, about 79.63% forming major part of bamboo 
stock is contributed by lower clump size class, 17.33% by 
middle clump size class and the remaining 3.04% stock of 
green bamboo is contributed by the highest clump size class 
(having more than 2 m. dia. ). 

Table No. 7.6 T 

Bamboo {green stock in thousand ~~Ji.l .tEl quality Im.d clump 
siz~ clanses: 
-----------------------------------------------------------
Quality Clump size cluDs~~ 

------------------------- -
1 2 

. - ~- - ~ ... ... .- - - - - - - - - - - .- - - _. - - - - - - -
1 

2 t~. 3 

'7 '1 
I • t 

1n9.177 

~'. 304 

194.431 
78.63 

40.796 

1 . 538 

-1 ~~. 334 
17 . 3~3 

CQNSOLID6TED BAMBOO STOCK: 

Total 

237.399 

G.S'12 

~>1 'I. 2 ·11 
100X 

Tl1bl(: nO.7.7T l1ppended ~;tI·tH·1.lL(:ly gives 
(;(Jn~;ol.idtd .. ed pir.;t.I..n"e of the di~J't .. ribl.l·t.ion of grry .... ing Gt~ock of 
lm.mr..uu found in Rtlipur.- district. by qU111ity, ClUWI' ~;:i.zes, l1.gt:, 
sOI .. mdtlf-_·f.i:.i tmd d:i. tlmet..:-r· of Cl..l 1m. The 1..;.ab Ie i nd i r.:tit.~ s that. 
mujur contribution to bamboo st.ocl~ is ~row lower dia class 
'('If (.;tllrn8 i .. E:a 2-5 ('::I11. follow,.:'(j l)~Jl t~le- rjf.:xt (li ;...l. c·l '.1fJ :i i. f.J. 

~"-il em . dil1 cl.E1ss. The high • .::':.,; t . elia c:l&!:;~,; uf c ulms 
cont.r·ibut~e:.; Vet·:;- little. 

As al r-etldy tnentioned irl pr'eviou~ f ' t1f"l.2.gu:l.f.,h t .. ota 1 
green bamboo stock WaS estimated i~ (.. be 244,241 tOt'!!."les. Sin(': t; 
t·he weight of , .. mdry bamboo {l1·t 10% I(loist ur'_" (::unt.entsJ is 
-!1.bout 60~t uf tbf::" gre~n ..... eight (_,f b~":'Trlb(.)o b~ d,=,t >:- rraitlfO:d fr-OTt! 

"'::b :r'li~r ~,;tudies conducted by th(, C(:'ntral Zr.,r; , thE' Lott:.l 
undr'Y ..... eight of bamboo stock in R':1ipur distri.,,1_ ..... bS ~~; t iu • .<:l.ted 
to b e 1,46,544 tonnes. 
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ANNEXURE -I 

GLOSSARY QE LOCAL AND SCIENTIFIC NAMES 
TREES.~EDS.CLIHBERS AHD GRASSES 

COMMON 

Local Name 

I 

--------------------------------------------------------~---
Botanical Name Family 

I ------------------------------------------------------------, . 

1 2 I 3 
----------------~--------------~----------------------------Achtlr 
Am 
Ama':itas 
Amta 
Aonla 
Apta 
Arjun(koha) 
Bahera 
Bar 
Baranga 
Bel 
Ber 
Bhilwa 
Bhirrti 
Bbur-n r-mal 
Bljasal 
Chi c:b"'8 
Chi r'ol 
Dt1hiw.u~ 
Datrungi 
Dungla 
Dbarnarl 
Dbt1(H'11 
Dhobin 
Dudbi 
G ar'a r i /Kar- r a 
Ghont 
Haldu 
Gangal 
Htirra 
Hau;inger 
Hiwb.r 
Iwli 
J arfll.'as i 
Jamun 
Kachrlar 
Kakai 
KaIrni 
Ktirw!ji 
Kar_;ai 
Kb~i:r.­
Kulu 
Kumbhi 
Kusuw 

Buchanania lanzan 
Mangifera indica 
Cassia fistula • 
Bauninia malabarica 
Emblica officinalis 
Bauhinia racemosa 
Terminalia arjuna 
Terminalia belerica 
Ficus bengbalensis 
Kydia ca.lycir!8 
Aagle marmelos 
Zizypbus mauratiana 
Seruecarpu::; a.nacardium 
Cblol'uxylon s .... ietenia. 
Hyruenodictyon excelsum 
Pteroca.rpus marsupiuffi 
Albiz~ia odoratis~;irnu 
Holoptelea integrifolia 
Cordia dishoomb 
Ehretia. letivi::; 
Securlncgu virusa 
Gr~wia ~iliaefolia. 
Anogei::;su::; latifolia 
Dalber-gia paniculata. 
Holarrhena antidysentrica 
Cleista.nthuG collinu~ 
Zi~Yl-·bus xylopyra 
Ad ina cord i fol i 8 

Cocblospermum religiosum 
Terminalia chebula 
Hyctunthes a.rbortr-istis 
Acacia. leucophloea 
Tb.wacindus indica 
Elaeodendron glaucum 
Sy~ygium cumini 
Bauhinia variegata. 
Fl~courtia indica 
Mitragyna parvifolia 
Pongtlmi a pinnat.a 
Br'id~lia retU!~8 
f.ctic-ia catecbl! 
Ste t"cl..!] i a urens 
Careya arborea 
Sc hliechera oleosa 
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Anacardiaceae 
-do­

Caesalpiniaceae 
-do­

Euphorbiaceae 
Caesalpiniaceae 
Combretaceae 

-do­
Urticaeceae 
Malvaceae 
Rutaceae 
Rhamenaceae 
Anacardiaceae 
Malia.ceae 
Rubiaceae 
Papulionaceae 
Mimisace8e 
Urt:.icaceae 
Bor-aginaceae 

-do­
Eupborbihc:eae 
Tili&cE:'t1e 
Combret&ceae 
Pbpi 1 iorw(.:eae 
Apocynll.c~&e 

Euphor-biacebf':: 
Rllamnbceee 
Rl..lbiaceae 
Bixaceae 
Combret1.:1ceae 
Ole8c~ae 
MimisacE:t1e 
Ceaselpiniaceae 
Celastroceae 
Myrt8.c~ae 
Ceasalpiniaceae 
Bixaceae 
Rubi8.ceae 
Papilionac eae 
Eupbor"i bi a c eaF:: 
Mimosaceae 
SterculiJ::tc l::ae 
Myrtaceae 
S&pindaCBae 



Lasora 
Lendia 
Lokhandi 
Maharukh 
Ma.hua 
Mainphal 
Mokha 
Moyen 
Neem 
Padar 
Palsas 
Padar<chhota> 
Pl1Djre . 
Papra 
Phetra kala 
Phetra safed 
Pipal 
Rohan 
Sagon 
Saja 
Sal 
Salai 
Sewal 
Shisbam 
Sinduri 
Sir-it> safed 
Sir-is kalEl 
5i fJ~C.>O 
S:iwurJ 
Tendu 
Tilwb 
TinGu 
II UI flr' 

BflrJ!.:i 

Cordia dichotoma 
Lagerstroemia parviflora 
lxora arborea. 
Ailanthus excelsa 
Madhuca. indica 
Randia .dumetorum 
Schrebra swietenioides 
Lannea coromandelica 
Azadirachta indica 
Stereospermum suaveolens 
Butea monosperma 
Stereospermum personatum 
Erythrina suberosa" 
Gardenia latifolia 
Randia ulginosa 
Gardenia turgida 
Ficus religiosa 
Soymida. febrifuga 
Tectona grandis 
Terminalia tomentosa 
Shorea robusta 
BOGwellia serrata 
Bombax ceibb 
Dalbergia latifolia 
Mallotus pbilippens:i~ 
Albizzia procer-a 
Albizzia lebbeck 
Dalbergia si~soo 
Grut:ll i rIa firr....oren 
Diosl'yron me lW-l(Jxy 1 f m 
WindltHJ(.lia tx:.;ur-tu 
Ougeinie oujeinenuis 
F j CU Gel mile rutu 
Detldr-ocal b.mur.i str-i ctl .. !:';; 

Boraginaceae 
Lythraceae 
Rubiaceae 
Simarubaceae 
Sapindaceae 
Rubiaceae 
Oleaceae 
Anacardiaceae 
Meliaceae 
Bignoniaceae 
Papi rionaceae 
Bignoniaceae 
Papilionaceae 
Rubiaceae 

-do-
-do-

Urticaceae 
Meliaceae 
Verbenaceae 
Cornbretaeceae 
Dipterocarpaceae 
Burseraceae 
Malvaceae 
Pa.:pi 1 ionaceae 
Eupborbitl.ceae 
Mimosaceae 

-do­
Pupilionaceae 
Verbenar..:eae 
Eb~nac1::F..te 
Hu l_, i beebe 
P ' li-,i 1 iorl.~r.:Bae 
Ur ticl:1c{o'l:1t' 
G r"J((1 i nehe 

• _ __ .... _. ·W __________________________ • _ _ _____ _ __ __ ..... _ ...... _ "_ • ____________ • 

Amera 
Bb.icbaodi 
Baibarane 
Cbbind 
Cb i Idi 
Dbuwa:i 
DikaT!w .. l i 
Gursakri 
Gokhuru 
!',.h i r's a i 
KiJ.ro 
Muror:phal 
Nr::e l 
S indburi 

ColeLroukia. 
Dioscoreb. dl1emocla 
Embel ia rObUST~t1. 
Phot;nix ae;aulis 
Flemingia Lracteata 
WOf....a fe-r'd ia flot, i bundlJ. 
Garden i a lucidb 
Grewib. birsute 
Tribulus terrestri~ 
l~yett:1nthes arbor·tristis 
Ho 1 ~rrh~na ant. idYG e ntt:::ri c l;1 
Helict~res isc rE:l. 
Ind igofera pul dl f~ llti 
Mullotus pbillippbeosis 
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Gurar 
]Calsibel 
.. (keoti) 
Malkamini 
cMahul 
Nasbel 
Palasbel f 

~ RaJr4atoo \.' 

Bhusbhusi 
Chhir 
Ghunad 
Khus 
Kusal 
Phulbahari 
Rusa 
Sabai 

COMMON CLIMBERS 

Millittia auriculata 
Ventilago calyculata 

Celastrus paniculata 
Bauhinia vahlii 
Spatholobus roxburghii 
Butea superba 

-~Sm_ilax, ~crop~lla 

i. COMMON GRASSES 
~.~ 

Eragrostis tenella 
Imperata ~lindrica 
Anthiatiria cialiata 
Vetiveria zizanioides 
Heteropogon cant-ortus 
Thysanolaena maxima 
Cymbiopogon martinii 
Eulaliopsis binata 
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