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Thi s ... epo .... t i; s the rt?s\.ll t. of the forest i nvento.ry 
carried out by the Central Zone of Forest Survey of India 
du ... ing November 1985 to February 1986 1n Bilaspur district of 
Madhya Prad~sh. The report COVers the entire forest area of 
the district comprising three Forest Divisions viz. 
North Dilaspur(Pendra), Bilaspur and Korba. 

The inventory shows that out' of the recorded forest 
area of 7974.5 sq.km, about 92% area is under actual forest 
cover; ax of the area is either blank or under cultivation. 
Sal forests occupy 51.43% and MiMed forests occupy 44.95% 
of the forest. Salai fore~ts occur in 3.62% of the area. 
Sal is the dominant species in the district and contributes 
L~bout 31% to the totai growing stock. Other impC?rant species 
are saja and salai contributing nearly 11.9% of the total 
vol ume. The tot 1211 growi ng stoc~, in .the di ~tr i ct is about 
S6.5 million cubic metr~s, WhlCh works out at 82.95 cubic 
metres per hectar~ of th~ forest area. Bamboo occurs as an 
under storey in nearly 15X of the forest area. TQt~l yrowing 
stOC~( of bamboo is to the tune of 4.94 1 al:h tonn8s {ai r- dr-y 
wei ght) • 

This report was complIed by Shri S.C.Gupte, IFS, 
Joint Director, Forest Survey of India, Central Zone, Nagpur 
with the C:\s&istanc:e from Shri M.D.Singh, Senior Technical 
Assistant and Shri Anil Biala, Junior Technical Assistant. 
Their work is commended. 

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

.J.B.Lal, 
Director 

Forest Survey of India, 
25-Subhash Road, 

DEHRADUN 
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CHAPTER - I 

HITRODfJCTI01~ . 

The tract df'.:al t, "lith in this report CQru:prlse~ of 
Bilaspur district of the Chbattisgarh region. of Ml1dbya 
_Pradesh. The b.reu is richly endo't,ed with fore::;t wealth tmd 
has high potential for economic development. Hounting 
pressure of rising population and lack of strict control over 
i 11 ici t removal of tittiber from these forests have star1Jed 
taking their toll with the result that once lush green forest 
patches near habitations are vanishing at an alarming rate. 
In order to have an upto date information of forest resource~ 
of the district, Central Zone of Forest Survey of India 
undertook the inventory survey of forests of this district 
from November 1985 to February 1985. Carrying out sucb 
inventory survey of forest resources of different areas of 
the countr-J' has been one of the main objectives of the Forest 
Survey of India (ers-twhi Ie Pre-investment Survey of Fort·::;t 
Resources). This report is based on t.he da-ta collectf_;d fl-OW 

for-est a.r·eas of the district by the field parties of the 
Central Zone with Headquarter at Nagpur. 

1. 1. SITUATION Mill BOUNDARIES: 

The dis-trict located between 21° 37" to 23° 7" 
North latitude and 81 24° 12" --Lo 83 0 40" East longitude is 
bound on the east by Raigarh district, on tht~ north bj" 
Surguja district, on tbe nortb-",est by' Sbabdol district, on 
the west by- Mandla district,oo the south-'Nest by Rajnuodgao!1 
and Dur-g districts and on thE: f;outh by Raipur dist,rict of 
Madhya Pradesh. The Hahanadi river forms its southern border' 
with Raipur district. 

_1,2 ADMINISTRATIVE UNITS AND filiEb: 

The district of Bilaspur bas its headquarter tlt 
Bilaspur. The distrIct has a geographical area of 19858 
sq. km. spread over 14 tahsi l~;. It has 12 tOVtns and :-)c)16 
villages. The district has a forest> area of 1974.497 sq km. 
The break up area of the district (in sq.k.) lS given 
belo"'l; -
--------------------------------------------------------
Geo. area Forest 

area 
U(::servcd 
for'ests 

Protected 
forests 

Pereentage uf 
for-est area. 

-----_-___________________________ _ ______________________ ~._·R _ _ 

19658.2 7974.497 1432.646 6541.651 40.56 

, 



. Tbt: for'est arel1.S of the.=; d istr-ict ar-e managed by 
·three terri,torial Fores'c Di virnons namely; North Bi laf.pur, 
Bi las£,u:c- and Korba, all wit~h hetidqYarter's at· Bilaspur-, The 
distribution of areas (sq, ktfl.) under each fores·t divi~]ion is 
gi vetl be 1 0\11: 

-----------------------------------------------------------
Forest 
division 

Reserved 
forest 

Protected 
forest 

Total 

-----------------------------------------------------------. ". . 

North Bilaspu:c­
(Perldr't1 ) 

Bilaspur 

112.381 

1253.458 

67.007 

1432.B46 

297$.797 3089.178 

736.599 1990.057 

2828.255 2895.262 

6541.651 ·7P74.487 
-----------------------------------------------------------
Sour-ct:: Sunksbepika - '1984 : BilElspur Forest Circle A 
publ ication of Madhya P:;:-adesh Forest. Department. 

1.3 CLIMATE: 

The c1 ill/.ate of t·he district is sub-tropical Wl t.h 
four distinctly defined . seasons. Thera are two 
Ifleteorological observatoi.~ieG in thE:. dintrict, OrH~ at Pendr-a 
and the other at Champa. The district experiences ma.xiwum 
t8mper-atur-e of 45 "C arld IeiiniwuI!.t temperatu.l:'e of 5 "C. Chawptl 
is ·the hottest place in the district where mercury tou.cbes 
even 48 " C.in summer. 

Ii·igur-e· 1 al:-'pended ElS page no.3· depicts l',he< 
variations in mean maximum and mean minimum monthly 
:temperatures and aver'age monthly rainfall at Champa lJ.nd 
Pendra.. This data is representativ~ of the plain and hilly 
areas of the district. Meteorological observatory at P~mdra. 
road collects data' representing the hi lly portion of the 
district_ 

1.4 TOPOGRAPHY: 

The topogr-uphy of the northern part~; of t.be 
d.iutrict is mostly hilly and undulating whereas Gome areas 
art; preoipi tous £md are irlaccescible. Rest. of ·the a:t.>eaf; art;? 
g~ner'ally flat to undulating, interspersed v/ith vast 
Btr-etche~,; of cuI tiva.ted or- wa.ste 1 ands, Overall s 1 of'e of the 
hills is south-easter·nly. Tb,e €I1eV'ation in the dislr' ict 
Var-les from 304m MSL to 1126 ill MSL. 

The area under SUl""J'ey 1 ies in tblC) water-shed of the 
Mabanadi ri,ver which is the main r'iv~r with perennial flow in 
this tract. It runs alorlg the southe.l:'rl border of Bilaspuc 
witb Raipur- district and f1mm to the east making its en'Ct·y 
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lfJl ... O .3UIl.t.ia..l .... u[ tL .. :-.;ti l ... t ,1 V':l~&-l. :..tt:1tt:" wb(;!J~~ d.L H.ll':.l.kurd J. 

dum hu:.. b~(:,.i.l cr;mf.;tro, .. u::t.;;;;..:i '.h tbi(' i!li..#tht.:; rivr.::r 

Hh::..deo l"1 Vel' ba::>ltl tOl:"illt> part of lO .... E:.t> l<lufl<J.u _,t.! 

.Basin. 'I'r·.LbutarioJ 0f Ha:;dE:o namely "an and. GE;j eiVf;;!rf; e.lvt,.,r 
wi th (.)tht:r- Ar.-r"l1 und Kbt1.!'"b.nl! flo ... , from north to south (..f t I.e 
distrlot. All the::oe r-ivl;-cs are perenuial. . There ... l.'; 
P!"act.io1111y no ()tber str-ealCt~ 1(1 the di:.rt.r:'ic.:t (,or.t,f1Hl"d~. 
pl.::.cennial ~n.:t.el:'. In sa..ndy st.rec...~[J rutm, domestH': ~nl.l Wl ILl 
t1.ni(fa~l:-.> 0.}1 dr'iuk. At. UOl{lt:: plac~s ii"! the ~l.'Vt:::! bl.J;., 
per·maOB(t"t water hol'3s Ql:'1: found. Almost. tlll nall.1L Il."tl 
st:cetl.ll.lS dr'flin into the uil.g}n;.y ~1tihl.tntl.di river. haillt!, f'..f,£<"-4, 

Maniar.i., Arpa, Khan1(rg and Ltllug111 dra.i.n into Sbt:v(latt. ri Vc:.t 

which flows to ·the !::b.st 1111d forw.s inter-district llordt.JO 01 

Bila!';pur F.1nd joins th~ Mahanudi river.' ~ianiari and ri:.bUl:· •. HI,_ 

nnlu.s rt8.ve beerl dWifuleJ to store v;a.-tel' for- Iileetirl~; ·i.·· r·.1cjut.l.ufl 

oet:;ds of the t1Etricl..llturi~t...rL fict,I . .n·esque h1111; ,,:V"/rA'ed Vll.tL 
lUtib gceen forests t.u:e locuf...t;d .l!! i:.h·e l_,ac.:k grol,.(nJ. [.1'<: tb , ;oo.;. 
dalCls. 'l'bl-.:: Mand riVer: aftfjr .fl(')wlng thr-O'1gb Rai{;,~l"ti tlltJl_.,l" T 

<:nterfj lHlaspur diGttict. tit. it!> .)outh-~i1:>·t..ern COrfll. t I .J. «. 

t.h~ l"ldbun~(l i . 

'l'be geeolo6i'..;o.l 
._jc.,;CI.H'"t 109 In Lb8 db . .t.:..rlct, 

bequ~~~~ of th~ 

1 t; d$ fullm/S> 
.... ~ ' ri,u ..• : £_ z.., .. 

Geologicul rocmdtic.:.on 

1. 

3. 

4. 

t"(.uck focmaLi(JrJ 

~tl!1d f. tor .. €,,,:, > !;!HJ.l t~ ,. 
Barakar Co~l weasuzvs 
BQulder bed. 

Llmentoncu, doloml~uL, 
!..liules. qmuvt,.~,:!.l t.if..~, 

basic intruDions. 

1: '·:-;;w<:. t .l ..... 'j , [~rQ.[, J. (; ~ ... 

t_ ' . ..i t.l.6.:..tJvti ~' , '~'1.£. .. ,1 '.J · .. . 1.4 .. ~ 
. ,:..nJ lOlfl~{ ...itt,;,E.; 

'l 

f.~)und .in tbt.: dl~\.Cl. .. ,t.. ~.U(lhf.1.£" J. ... (0. ':_).(;;'lr· .~lu'y : .. 1 ... 1~... t .. 

bl&CR cq" 't'!..;.wn 018(;1·; .·Oiou.-, M.lt'-.1~;L 1& ... l.cl'~lt. f;(J .~. t,u.l.._ 

b!'O~fLl ttir, y~ 11t.nl i[, Jol •. ·,..t~ U(jr.~.jt1 1. .... n. U."T,'-.'I:;;er, .... i.. '.u.) .. 

lr~ t.E1-;,t lH t· tln--i ,. )1 ·'d. Hft" ·i.d,?-~:. j:t~" S .j I..b':O!I l . J .. t 
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group of soils called. Bhata soil which is very inferior, poo"!' 
in depth and plant nu~rition. 

In western parts of Bilaspur district are found 
black Kanhar' soils which are very fertile. In the middle 
and eastern'parts of the district are found red soils which 
principally consist of Mata~i. The consistency of these soil 
is from friable to slightly compact. Soil depth is shallow 
to medium with little humus. . Stoniness varies from low to 
high. . 

L 7 . MINERAL RESOURCES; 

The mineral resources of immense 
importance and commerci~l value are found in this 
which include bauxite. coal, clay. dolomite, 
limestone and manganese ore. Bauxite is found on the 
of Sarguja and Bilaspur districts: 

ecorlOlUl c 
district 
quartz, 
border 

There 
districts: 

are three coal-bearing areas in this 

1. Sendurgarh Coal-fields. 
2. Hasdao - Rampur Coalfields, and 
3. Mand ri.ver Coalfields. 

All 
parts of the 
South-Central 
Ltd.) has been 

the coalfields- are located in. north-.eastern 
district. To harness these coal resources 
Coalfields Ltd. (A subsidiary of Coal India 
formed bifurcating the Western Coalfields Ltd. 

About 90 mi.ll ion tonr~es of' dolomi te is estimated to 
be present in the' district. Bilaspur district is also 
famous for its huge reserves of various grades of lime 
stones. Occurrence of low grade manganese ore has also been 
reported from near Ratanpur and Kargi roa~. Large reserves 
of Bauxite are found in Amarkantak Hills. 

1.8 LANDUSE PATTERN: 

The extent of land( io ha) put to various' . use~~ 1n 
Bilaspur~istrict is given below (for the year 1985-86): 

-----------------------------------------------------------
.. Agri. land Forest Land used other 

than for &gri. 
Wa.st:~ lailCis & lands 
unfit. for agri. 

-----------------------------------------------------------
1.519,778' 326 J 810 97,603 46,747 
--------------------------------------------------------_ .. 
Source: Statistical Handbook .of· Bi laspur d.ist:cict. < 1980} 

5 



1. 9 SOCIO-ECONOMIG. CONDITIONS: 

Bi laspur district is. one of the under--dev(:lcped 
districts ,of 'the country. SOllie of thE: statistics j:'E:rtaining 
to socio-ec'onomic aspect of the district are given be low : 

1. 
2. 3: 
4. 
5. 
6, 
7. 
B. 
9. 
10. 
11-
12. 

13. 

14. 
15. 

16. 

17. 

Geographical ar·e.a 
Tehsils 
Towns . 
Villages 
Development Blocks 
Po 1 ice stat"i om; 
Electrified villages 
Percentage of i rrigated lar~d 
Primary Health Centres 

19897 sq.km. 
14 nos. 
12 

3616 
25 
37 

18i9 
20 
24 

'. 

Family Welfare Centres 
Pop1..llat.ion 

28 
2,952,086 

Females per 1000 males 
(sex ratip) 
Percentage of rural 
population 
Population density per sq.km. 
Percentage of ST popula-tion 
to total population 
Percentage of SC population 
to total population 
Li te,racy rate 

993 

86.13% 
148 

23.19% 

17.31% 
28.54% 

---------------------------------------------------~--------* Source: Distt. Statistical Hand Book of Bi laspur d i::; 'ti~. 
(1980) 

Bilaspur .district is basically a rural clis·trict,' 
since rural population forms 86.13% of . tbe ·to-till popl..Ilat.ion. 
Literacy rate too, is quite low .. The distl.~ict i.s industrially 
ba.ckward .. People are engaged in agricultural profession and 
,earn their livelihood out of it, Tribals residing in the 
rem.ote forest· areas are used to res C) r;t to sh i ft ing 
cultivation by felling trees and ploughing the ll1nd. Lack of 
educational faci 1 ities in far flung .areas .of the d is.trict if; 
qui te ' evident. Tri bals II1ake their' 1 i vel ihood by picking 
Tainor forest produce and selling the saffle in weekly markets 
at throw-away prices to the traditional buyers. On tbe other 
hand people in cornpartively developed areas of the district 
make a good living out of agricult.ural lEmds. Educational 
and medical facilities in such areas are average. Only Korba 
can b-e called the industrial town of the district, Some 
industrial units have also' rilushroomed near Bilaspur town 
~ecause . of itr;1 loc-at.ion on the impor·taot railway line of 
South Eastern Raiway which has its Divisional Headquarter at 
~ilasPur. 



Progressi va industria.l isat-ion has }'w'lped the 
locals in seeking empioyment in the district_ Fish from 
various reserviors of the district find ffibrket in West Bengal 
which also helps local p-eople to engage tbemsel ves in 1~his 
profession. Gradual awakening towards better edueation and 
agricultural -practicefi bafJ certainly helped the people to 
look for better avenues of employment and development of the 
rettior;. 

Forest loving tribals have taken tu felling of 
trees for sale and as a means to earn livelihood_ To iinprove 
the socio-ecorloruic conditions of the tribal!>, corIcer.,t of 
social rorestry has been devf:loped by the State Forest 
Department with the object of protecting the for-r-:sts for­
tribals. Re-orientation· of tassar c'..I1 ture bas improved the 
standard of livin'l of tribals. Infrastructure for devE:loping 
the tassar culture already exists in Bilaspur district_ 
Tassar sericulture is yielding direct employment on part time 
basis to approximately 10,000' tassar rearing tribal families 
in the r-ural areas. of the district. Alternately, it 
provides work to lOOI(! workers who are engaged in product.i6n 
of kosa fabrics for export Eind indigenous use. Yet the kos&. 
industry is not -established on scientific lines HI -this 
district. . 

Commendable work has been done under dif:ft:rent 
schemes for the welfa.re and upliftrnent of tribals of this 
district. At present Tribal .v~~lfEJ.re Depar-tmE'.:tJ't of the state 
runs '17 primary schools. There is a Primary Health Cen'tre run 
by the State Fore~t Department at Achanukmar. Ther-e are 
about 40 wood working indust-ries in the distr'ict whi(::h use 
the timber- suppl·ied by the' saw mi 11 industries _ Many timber 
contractors in the district· also' run saw milis They 
purchase tiTflber from For-est Depat··tment not onb' in Bi laspur 
district but also from adjoining districts of Raipur,Raigarh, 
Sarguja etc. The bye-product,s i. e. saw dust and off-cuts are 
consumed locally as fuel. 

1. 10 INFRASTRUCTURE: 

Transport and communication forms one of t.he moot 
important factor contributing to a developing economy. 
B i 1 aspur 'd i stri ct has a good net-work of f 8.i r WE-at.her· roads. 
All the roads mairatallH::d by the Publ ic Wod-.s Departmerlt are 
metalled. Most of the forent roads are Tepai'J::ed from time to 

.. time to keep them useful for transportation of' the for.est 
produce. Following roads were being maintained b): t..ibe Public 
Works Depactment during 1985-86:-

Source: District S·tatistl.cal Hand book 1986. 
PUGce roed Kuchtu! D2!~'~l.i. 
(length in kms) (l.engt,b in kms i 

3459 1707 

Tot·!!t 
(l engt..t. of 
roads trns) 

5166 



Main rail way 1 ine froISI Bomba.y to How:cah pa.SS(:1S 
througtt this di!;tr"ict con(lecting Bilaspur, Cb&mp.!l and Sakti 
t.owns to 'the rest of the country. Bi 1 aSplJr :b<:ing tbe 
Headquarter of the South Eastt:rn Railways is £1. big. railway 
junotion. Bilaspur' i!; also connected t.o Katni by South 
Eastern Rai lway, Thus, ther'e are better- avenues of, export of 
tiwber tmd other forest pr'oduce from this dis·t.r"ict to flH" 

,. off places of the country. 

1. 11 

Bilaspur distr"ict bloW Ib.rge urear; l..Itlder fOl'ef;t 
which produce tirllber", fuel &lld ,b&inboo~.i etc, The district is 
equally rich in ' Minor Forer;t Produce' wbicb irl(; lude!> tendu 
leaves, sal seeds, gums, barr-a, mabua flowers, lac etc. Trade 
in tendu leave::;, sal seeds, gUms l.l[1d harr-a [laf3 tH.:::en 
fll1tionalised and monopolised by the State Govt, Otber' fot'E:nt 
prOOl..Ice are sold on annual leases in the open auctions on 
area bas is, . 

Bi laspur di9tr-ic-t, despite being one of 1:.he '.~·ell· 
forested districts of the state, does not. hl.:1v.;; ~.ny major 
forest based industry, Stl1bl e 'and sound infrh!;tr"u(;"tL r-e ~~I~eIl1S 
to exist for it i.n the district. Tbe Madhy1.1 Pradesh S,_,&te 
Textile Corporation is already 'flmction.i.nl{ in thi:':l di~trict 
in 1 iason with t·he tassar produoing cell tr"es, There are 1.:1!:-;0 
many Central Tassar' Research Far-Jus funct~ioning in the 
district which' "plan' to g.ive a big fi 11 ip to this (.:ottt:l.ge 
industry by 'raising Sb.ja and Arjun plaoi;.atiom; on degl'l:1ded 
forest aretLs, This a.lso helps in cr'eaticig' rural elflploywent. 
for' abo~t 10000 tassar rearirlg fami l.ies, . 

There are,more th~n 150 sriw mills in the district 
which produce sawn timber ,of various SiZEW, F,lr-nit.u.r"e l:fl'!d 
Bidi making are other small-scale and '.:ottage' industries 
worth mentioning. 



CHAPTER - II 

THE FORES'l' 

2.0 'GENERAL DESCRIPTION: 

Forests are confined mostly to the northern half of 
the d,istrict whereas southern half of the district i.s almost 
wfthout for:,ests and comprises of agr'icultural lands. MOGt of 
the forests are o.f Sal and Mixed or Miscellaneol..u:;· type. Most­
of the Sal forests are a stable climax in unison (in hacmony) 
with the climatic, edaphic and biotic factors wherea~ ir~ some' 
of the forest areas Sal has star-ted disappearing and its 
place has gradually been taken over by mixed' for-est species 
with Sa.lai as associate. This .retrogression of Sal has b0en 
the result of adverse biotic factors, Sal forms the btllk of 
the crop wherever it occurs but 'its propor·tion decrease!.; in, 
inferior forestf~, and increases in good qual i ty f(jrests, The 
factors governina occurr-ence and quality of forests may be 
outlined as follows: 

a, Geological forIUatiorw, 
b, Depth and na:tllr-e of Boi 1, 
c, Aspect, and ' 
d. Elevation and configuF.1rution of the ground. 

Sal has better growth on acidic rock formations 
e .. nd it;s quaIl ty and quantity d e ter-ior-ates 8.8 tid.die 
formations give place to basic forrnati,ons . Bett.er ,g'rowtb of 
Sal can be witnessed in deeper soi Is wberea~; on !.>hal l ow sui I s 
or broken grounds Sal ba!; invaria.b ly poor' fJ.nd stunt,Bd. g c ::J'dth. 
Likewise, growth of Sal is luxur:-iant on cooler ·aspe·:;ts 'I,bere 
cqntents of soil moisture if; high. Its growth on ridges etc, 
is poor owing to lack of sufficient moisture and in~deqLlate' 
soil-depth, Configuration o~ ground also p :lays 
a significant role in growth ~(Hl qual it.y of Sal" ·but. its 
effect 'is mainly due to s0i1 factors and not due to ultitude. 
Sal forests are generally pre~ent. on . .lower. hi lIs (.) r lower' 
slopes of high hills or- on undull'it.ing por'tiqns of val ley!.]. 

2.1 fOREST .D'PE~: 

According to Champi on llnd Set.h'r.; clasf;ifir;a:ti(.)[l, 
main forest type~.l -!1nd. r;ub- t.,;ype::l found in t.be d! ntrir:;t .... are 

1. NoRTHERN TROPli:AL MOIST PE,HIHS\l1.A~ P-AL FORES~t. LMQIS..! 
~) :3C/C2-~ 

It oc(';urs OVtn:" Vf.t.Gt ar-eas i tl northern j_:-I:t :ct~; of Ulb 

distriot· mOfitly oyr;r flat, lunris, well d.rained plains, gent.le 
lUll slopes and valleys, Main assuc·.i.b.V",s of moh~t sal i;n this 
district ar'e Ter'minal ia Grer11..t 1 t::I.te. I Alwgeis::nw lati 1'01 ia, 
Schreiber,a. GwietenoiejE;s, S1~c·reosperrw).w sU8ve olens, 



LagerfitroemiE1 par'Viflor'a, Di~,r;pyror; Il.Iel&.noxylcm. Pt~:r..~(.)carpufJ 
marsupium, Saccopet.all.lm tomentorHHfI, Br.idF.:l ia retw:;a, Syzygiuw 
curoini, Madhuca lat.ifolia, Terruinalia obtbula) Emblica 
officinal is; Buchanania lanzan, Semiearpus anaoardil..lrn, 
CleistaI'1thuG collinu!J, Careya arhorea, Grewia til iaefolia, 
Elaeodendron glaucum. 

2. NORTHERN TROPICAL DRY DECIDIJOUS PENINSULAR SAL 
FORESTS iQRX SAL): 5BClc 

This type of Sal i's met wi th on srrallow loose 
sandy soils or plairw' and also on undulating hill sides. Tbe 
main rock formations are granite and schists. Dry sal is 
generaly not of much (.;ommercial importance as cf.)mpar·ed to 
other tYPE;:u. The terrain is hilly h[J.ving steep slopes and 
occasionaly undulating foothills .. The slores are gen~rally 
gravelly or boudleF'.I. The soi) OCCUrG only in pockets and is 
shallow. Sal grows well along nalas where soil is well 
dr:ained and elsewhere it is being replaced" by Miucellarl(~ous 
forest. Stunted and mal forme<). tre~s are ch&ra(;tt::!l~ist:i.(.. of 
these Sal fore!;ts. The crop is generally young to middle 
aged. Main associates of sal in t.his sub-type au;: 

Terminalia crenulata, Anogeissus· latifolia, 
Boswell ia serrata, Diospyros me 1 anoX-.Ilon , Adina 'cord i fol ia, 
Lagerstroemia parviflor"u, Madhuca latifol ia, Ltlrwea 
coromandelict1., Soymida febrifuga. Buch&tlt1.nia lanzani Embl.ic8. 
officina.l is, CochlosperwufII gOSS:/l:'lUIII, Semi carpus anacardiuTlI, 
Elaeodendrort glaucl..Il11, Flacourtia r"omanr.;:hi, Zizyphus xylopy6.i, 
Garde~1ia latifol ia, Cleistanthus· colI inus, Cassia fis-t.ula. 

Hatural regeneration of 3a1 and other important 
species is inadequate. Coppice regener'atiurl of Sal is fair 
whereas that of other importan1; misce llaneou!J speeies IS 

intldequate due to repeat~d annual fires and unccmtrulled 
grazing. 

3. NORTHERN TROPICAL MOIST MIXED DEC1DUOU~ FORESTS :3C/C3& 

These forests are found in isolated. patches in Sal 
forest ",here Sal gradually obto.inr; fir"m footing in the B1.,hnd 
and esta.bl ishes its dominance. . Importttut. Gpecit:~3 cOI.md ar'e 
Terwi'nalia crenulata (Sa.ja.;' Pterocarpus·lfIt1.rGupiuln (B:"ja), 
Anogeisslls latifolia {Dhauda), Diospyr·m:.; melanoxylon {Tt=:nduL 
Lagerstroemia pe:r-vifl.(;rf:t (Lendia) , Bridf:lia. rE::-l~wJtJ. (Ka:_;;:;_i), 
StereosperUlum. ~uaveolens (Purl_ar'), Terminulia bele···ir.a 
(Behera), Terminalia chebulu (Htlrrh), Mhdhuct1 lu·t.:i.f;:,liu 
(Mahua), Emblica officin&.li's (AonlaL (~ugeniti dalbf..:rgioides 
(Tinsa),' Buchananil:1 lanzan (Ac:har-), Zizy.phns. xylopyru 
(Ghont), Careya arborea (Kwnbhl), Sac (;opetalum tomento~::;ur(l 
(Kari), Grewia tiliaefolia (Dhaillan) and other ·1{l:i.c(;f)l1a(Jf:--o us 
species . 
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4. NQRTHERN.T.RQE~ DRY M.1llli_~ PECIDUQ_US FORESTS: 5BlC2. 

Mo~t of the mixed forests of the district come under 
this type which var'ies a great deal in it.~ O(;.:I(IPositi on owing. 
to edaphic factors and forms pe(~uliar associates OVEJr' quite a 
large areas with Salai, Karra and bamboo species. Pr'oportion 
of Sal,which is of inferior quality, is insignificant in this 
type and is confined to ''iell sheltered and moist loc[11itie~. 
Sale.i also occurs scattered in isolated hillocks amidst Sal 
forest in Pendr·tI. eX-~f.t!(lirJdar-i and Maikal hi lIs and its ranges 
in Pandaria. 1'here .are pockets of mixed forest wher'e Salai 
predo:minates. 

Common species of the mixed for-est are Tet'rnin&liu 
crenulata, Anogeissw] lati fol ia, Diospyr-O~3 me.lanoxy IOIl, 
Lagerstr'oemia par'vi flora, . Terminal ia chebul a, Madhuc:a 
latifol ia, Pterocarpl.ls marsu!-,iulIl, Bride 1 ia retu~h, Syzyg ium 
cumini, Dalbergia panicull1ta, Garugl1 pil'lrHi.t.e., Lannel1 
grandis, Soymida febrifuga, Chloroxylon £;wieteni,,j,, Buchaw.l.nia 
laflzan, . Erubl ica officinal is, Bauhinia spp. , Z i:;;:ypbus 
xylopyra, Cleisbartthus colI in1..ls, Casear'ia t0mentoSl1, Ca.!3ear ia 
graveolans, Gardenia species, Acac:itt cat<::chu,' (h'ewia 
tiliaefolia, Cassia fistula, Rand hI. dl..imetorurtt and 
D.endroc:alamus strict.us. 

5.· SALAI FORESTS :5B/C2lE2 

This type of fores ts occur' alo(Jgw:i th baHlbo0 over 
vast stretches o~ hill n1Qpes. 38,la1 couiprirJes ubl)ut.: 5y)'~ of 
the crop .and a.t Bome plac~s it forms almost pur;:: c:r.op over 
large areas. Occ:urrence of thiG sub-·type seems ·to be wore 
due to topographic and edaphic factors. Sala·i in -trlis crop if; 

mostly middle aged to mature. Regeneration is inadequate or' 
absent. Common associates of SaIni .in this sub-tyJ:.'e' are: 

AnogeisGus latifolia, Terminalia 
Chloroxylon swietenia, Diospyros melanoxylon, 
panicu-iata, Pterocarpl..ls marsupium, Elaeodendron 
Lagerstroemia.parviflorC:1, CochlospermuIt1 go~sypiura, 
officinal is, Ougenia dalbergioides, Buchanania 
Cleist'anthus collinus etc. 

cr-enl..llata, 
Dalbergia 

glaucuUl, 
Emblicl1 
lan:2an, 

6. KHAIR-SISSU FQRESTS ~ 5B/C2L!~ 

. Khair has been found to occur in areal:> 
deteriorated soils and thOf.ie which are subjeot 
etc. It is conce(ltr'at(~ in Ker!Qa and Ja'lf_$8. 
northern parts of the district. 

11. 

sl .. rppor·t.ing 
to. erouion 

Hcmges in 



7. BAMBOO FORESTS: 

Only species of bamboo oGcur.r·ing in this :lir;t.l'ict 
is .Dendrocalarous stiictus in association vd. th Salai. Den~ i ty 
of bWflboo varies from low to medium, Bamboo occurs mostly 
along hill slopes. Bamboo for:ests a:O-E: badly d ... hr.dl~d due to 
increased biotic interference. Regeneration occur-s only in 
localised patches where spot:'~dic flowering has already 
occurred. 

Dur'ing the course of itlventocy Gl,.tr'vey, by this 
. organisation estimate for each crop comp'osi tion (i, e. forest 

.. type) in this district has been worked out by ass.essing ·the 
number of sample plots fall ing in a particular' forest typ~.:. 
Alter'nately, a sample plot was assigned to a particular 
forest type by observing the percentage of the particular­
species in that lo·t. For example, if Sal was found to 
constitlJte raore than 20% of the crop in 2 ha area around t~ie 
plot,. or likewise Te&k con!rti.tuted more than 20% of the cr'c,rp 
in 2 ha -area around the fJample plot or oimilarly Salui was 
found to constitute llIore than 50% of tbe crop around 2 htl 
area of the plot, the !Hunple plot was F.lssigned 1;.0 Sal, 1'1'::&.k 
or 5a1&.i for'est tyt.\8 (or crop corcrposit,iou). If no particl.llar 
species was found to cortsti t;.ute the speci fie: p~rcf]ntagp. then 
the plot was (1ssigned to the Miscellaneous or- Mixed forest 
type for the purpose of this inventory survey. 

2.2 FOREST MANAGEMENT: 

The ir~for'maticm on past bit>tory of Ulanag~[lle(lt of 
the .forests in Bi laspur distric1;. is scanty. Some a:t"t;emr,\·t!:i 
were made to prF:pE1re the WOr-kirlg plans of· SOIne part.s of Ute 
district WE1Y back in 1912 and 1928 but the reCOllllftendation::; 
made by the persons entrusted with this task were not br'ought 
into practice, The Zamindars in the past; were t:lever 
interested in paying any attention to forestry wodw and they 
sold off as much valuable forest wealth As possible simply to 
amass huge wealth before abol ition of zamindari .systern. This 
caused enormous destructir:m of for-est. wealth in this 
district. After ebol ition of z&mindari. system; . f()L~efJts wer'e 
taken over by the govt, and declared a.s prote(;t.ed forests. 
For the .first time in the history of ·the distr-i ct, 
scientif.ic management of these forl::st~; was thket'"! uf\ acid 
recoIDmendations Tllade by the foresters were implerut':'nted . 'l'be 
mtiin objectives of the working uchemes prepar~d from time 
to time was to bd.£lg the ex-pr'opriBtor'Y fortwts \Htder 
scientific menagernent in the sbort£.::st po~;sible .t, j.lM: 

To meet the gent::ral 
management, the . for'l3st~ in 
furictionally classified as uncier-
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1. Protection fQr"estJii.: 

This cla!lf.> .includes all t.he t1H;;ctS wi t,b :~teep I:1nd 
pr'ecipi tous: rJ It)pes in need of soi 1 (;Ow"t.H"vation bud 
watershed management. 

2. Social forest~; 

. . 
This (";1&55 irlclucies all tho~e areas wber.e !.'min 

objective is to meet bonafide domestic needs of' the local 
comTlIl.inity. Area fall ing under CO:Pl'ice--witb-reser-ve vlOJ:-h.ing 
circle, proposed areaf.; for raising energy plarrtat.iclw3 ;"":1150 

form part of this (~lass. The areas coming i ... mder· f'r'op(I[H:d 
working circl.es for Tacsar propagation and SifJal ph.nt,!it.i.ow.; 
also form par't. of this c 1&'S8 of foresttJ. • 

3. Commercial forests: 

This class includes those areas where. production of 
timber, firewood, bamboos and fodder etc. on u sU8tairwd 
basis is the main object of t~be lI1anagement. This I;las s t.tlfJO 
includes. the exi5ting .plaotations i),f Teak, EUGC!.lyptl..l~'; and 
miscellaneous ~'f'ec:ies end Bawbo.:, and Stt.lal foresta , 

Forest area.s of the distriot con~iGt mainly of Sal 
forests, Miscellaneous forests, Salai for'ests and Ba.mboo 
overlapping forests. 'rbe forest ·management platl' for· tbf~ three 
fores·t di .... ·isions of the distril!t preGcr'ibo l{jan~ewt<nt. of .tho 
forest under variOl..ls vlOr'king cir(~ lef., as tl:1bu lated be h ,w: 

WORKING CIRCLES UNDER ·FOREST MANAGJ!:MEHT •• 

,------------ ----- :--- - - -----_ ... '-- - - - - .... ---- -~--- - -- - - ----------- ,'_ .... _ 
51. Name of the 
No. working 

circle 

Functional 
c lassifi ­
cation 

Felling Area. in 
cycle/plan. beet.ares 
];Iet-lod/. 
rotation 

- ---- ------------------ ... _-----_._ ---- - --.... --_._ ..... - ----... .. _- - -:- - ---'- ... - - _ .... 
1. Soil c·onser- Pr'otection 15 y eal'S 

vation N. C. forests. plan period HJ0~'B3 . 121 

2, Coppice - with~ 80ci&.1 45 Y('!f1r·~ 
r;l;;ser:ve W, C, forest:G l:"ot& t, i ~.)rJ 32:3.52, 4 Hi 

3. Tassar pr·opa- 15 yr.·C plan 
gat ion N. C. -do-· peric.J(l 11.:350.866 

4. Sisal plantation 15 yr'!], p I bJ1 
i'l. C. --do- peri orj <~4!j2 . 00~J 
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5. Rehabilitation­
cum - ener·gy 
plantation W.C. 

6. Selection-cum­
improvement W.C. 

7 . Impro"'elflent 
W, C. 

8. Miscellaneous 
N. Cs. 
a. Existing Teak 

-do-

Commercial 
·forost 

-do-

plantations. -do-

b. Existing Euca­
lyptl..lG plan-
tations. -do-

c. Existing other 
plantations -do-

9. Bamboo overlapping 
w.e. -do-

10. Bamboo rehabili­
thtion w.e. -do-

15 years 
:plan 
period 

30 years 

12972.826 

felling cycle 67610.131 

-do-- 204189.022 

7 years 
felling cyole 4163.827 

-do- 7490.220 

-do- 771.311 

4 years 
felling cycle 44093.45'/ 

15 yean:; 
plan peri'od 175~;8 . 68 

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

The understocked for'ests aret1.[; wbich cotlta i rJ 
deteriorated c rop with density less than 0.4 J_md whe r-e 
regeneration is absent or inadequate and selec:tion trees ar-e 
few in rlumber' are w(!Jr-ked under Irclprovement wor-king ci roc leo 

Existing 
pla.nta.tions are to 
circle. 

Teak, EucalY'ptus and ot~her tree 
be worke d l.mder Miscellaneou.s "'.or-king 

, Good Ba.mboo for'est is to be wor-ked uncIar' Bamboo 
overlapping wor-king cir-l c e, while tnose bamboo a rear; whi c h 
previ ous ly had ba.mboo and pr-esentl y he.ve no bQillr;oo or have 
bac ked bamboos in bllShy 'form, wi 11 be \liorked ·undf::l' B:'t~lboo 
t-ehabilitation wor-king cir-(.:;le . To meet./ the eVf.; r .ir;(;re';1s ing 
rleeds of cornm1.mity with r-efJpect to fl,:t.11, Ener-gy p .,ant.fition 
"lor-king circle has been for-mea . 'To CH~&.t.(': i(leaning'fl..l l~ .n:'al 
employment opportuni tierJ for- tri h8.1s, l af.Hlf.1!· p r op&.gation dnd 
Sisal plantation working c ir-c:!es havf,' bt;;<en er-eated . 
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2.3 DAMAGE TO 1HE FORESTS: 

Consider-able d61uage to the: forest wealth of the 
district is caused by fire which is pronounced in dry and 
poorly stocked areau. Almost entire forest are&s gt:t burnt 
every year yet some of them get, repeatedly burnt in a 
single year. Departrae;nt has lllade e.labor&te arrangem.ents to 
control - the fOri-est fires but vast expanst,;. of the forest 
areas, customs and habits of the tribals, misdli8f by the 
tendu patta collectors and contractors, inadequacy of 
patrolling staff and funds, lack of fire fighting equipments 
and quick transportation of labour on the site 'etc_ have made 
those attempts futile. 

Encroachment if; another', itt(Por-tal'Jt fae·to:r-
responsible for causing exten!;ive damage to the foresi~ in U'le 
district.. Increasing population pressure bas contributed a 
lot to this menace. Uncontr'olled gra.zing bas also resulted 
in losfi of regeneration of econoIllic tr.ee spec:ies. In 
Eucalyptus plantations white unts and winds bave cautH.::d 
considerable d8.!!Jage. Soil erosion on bill slopes, ,too, hb.s 
resulted in loss of pceciow.:; ,top soi 1 ",bieh is capable of 
supporting luxuriant forest cover. 

Contribution of man in damaging the for-est wp,alt.b 
is no less than oth~r-~, It is noticed by wey of g irdl ing of 
trees almost in all areas. L(.)I.:al peoplf~ arl:: cal.m ing 
tremendous loss to forests by removing un1 iruited qut10tity of 
fuel on he~ loads either for sale, gift,' barter or fo!' their' 
Qonafide' consuruption. 

All these factors have been responsible for 
cutllulativ-e damage to the health of the forests. Natural 
regeneration of important economic: species in all' the f('JY'est 
areas haG been found to be practically absent or' inadequate, 

2.4 RIGHTS AND CONCESSIONS: 

There are no perm[in~nt, r'igbts and conct;!sslOYJS of 
any kind. Conce~;sions t~::rminable at the wi 11 of the State 
Government ar-e given to the popula.tion in respect of n.i.star 
and grazing etc. However', ·some conces::;ions are pormitted 
wh.i 01'1. are: 

1. free removal of forest product;; by the nea.r-est 
villagers to meet their domestic r-equirement. 

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

3. small seal e sh i ft i ng cult. i vat i on perm i t ted to the 
vi llagers of tht: Lormi, Lahani and Kota l~t1nges. 
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2.5 !illJl LlEE AND l1.S MANAGEMENT: 

Flora and fauna a"r'e two integral part~; of tlv; 
forest. Va'st ecologic.a.l chtmges in the past for ex:ten1:ion 
of agriculture after the abolition of malguzari~ has forc~d 
the wild animals to lel1ve their natural habitats. Some of 
the aborigines of this district have caused considerable 
dWll&ge to thE:: forest owing to (iominant hunt.ing instinct 
amongst them. Present net work of foret.;t roads has provided. 
an easy access to the poacherf; even in the remotest areas. 
Crop protection 1 icenses iSBued to the 10(;a15 were Tnostly 
misused and the cultivators hQld'ing such 1 icenses indulged in 
poaching. All the above factors' have r.;ontributed to make tbis 
once rich wild life district poorer in wild life. Despite 
these adverse factors, following are some of the wild animals 
seen itl the forests of this district:. 

Tiger, panth'er, sloath . bear, blue 
sambhar, wild pigs, jackals, barking deer, 
hares, monkeys, squirreis etc. 

bull, chi tal, 
bison, hyaena, 

A wild life san.c·tuary has been' created at 
Achanakmar in North Bilaspur Forest Division 'with an .ar·ea of 
55.1.552 sq: kIlt. which has certainly helped in prov:!.d ing nuch 
needed protection to the wi Id animals. 

Another wild life sanc.:t·uary is pr'cposecl to to se·t 
up at multi-purpose Hasdeo -Bango Irrigation Projeet in Korba 
Forest Division, where 184.72 sq.km. of forest area ir; likely 
to be submerged. Surroundings of these submergence areas are 
formed into Soil-con~ervC1.tion working e:ircle wbe:re gra3ing 
will be banned. A wild life sanetuary under section 18 of 
Wild Life Protection Act, 1972 will be created there. 

Central Govt. and the State Government have b~en 
taking pr.ogressi ve Uleasur'es for preservation and :protection 
of wild life from time to time for which necessary adviee is 
given by the State and the Central Wild Life .Boards after 
the enactment of the Wild Life Protection Act, 1972, Tbus, 
gO,vernment is exhibiting keen ihterest irl preservation l:1l'ld 

propagation of wild life which is a national asset and 
without which our forest would be lifeless. 

All these meaGures have cer-tainly proved useful and 
periodic censuses have revealed that the H\.lmbt:r of ",i Id 
anirnals in these forests have shown an incr-eas ing' trend, 
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3.0 

.. 1. 

2. 

3.· 

4. 

5. 

6. 

7. 

3.1 

C HAP T E R - III 

RESOURCES SURVEY ME.THODQLOGY. 

OBJECTIVES QE IH..E SURVEY: 

The objectives of this reSOl..lr(;ss survey w.ere 
. 

To collect information on dist.ribution of for-cst 
wi th regard to var·iolls I.'araIfl1?:ters f;l..Icb a!J 
topography, altitude, aspect, slope, sOll depth et.e. 

To collect various information on crop dQta 
including or'igin of crc.,p (whetber the Cl~OI) is of 
seed origin, coppicr: origin or a plantat:ion), its 
'composition, height, ~ize, quantlJU'J of regener'ation, 
injury to crop, fire incidence, grazing ii-loiden(~e, 
preserlce of weeds and grtl.sses etc. 

To collect infor-fCl!l t. ion undr:r 
5'Uch as species found, tbeir 
quantity and regeneration etc. 

baraboo occurrence 
density, quality, 

To estimate the forest areas falling under. various 
land uses (in • green 'wash' areafJ shr)"/I1 on E.urVf:1Y of 
India toposheets). 

To estimate the growing stock of t.r-eer; and bl:l.mboo!:> 
in areas having forest cover. 

To . detennirle th~ pl!1ntation pot,eCJtiul of the. la.nd 
which is poorly stocked or l .. ;ns~o(.;k'p.d. 

To focus at.tention of t:he plannecs b:nd fores t 
officials on the critical 'aspects and condi·tion of 
the forests for timely remedial measures and for 
future plannihg. " 

For the purpose of this inventory, the fdr-est area 
falling in Bilaspur" distt. of Madhya Pra.desh was cOllsidered. 
In order to decirle forest areas, the recent. S.urvey of India 
toposheets) preferably of 1: 50,000 f,,:chle EUld in case of 
trleir non-availability, the- 1" = 1 mile topor.heets were. 
used. All those' tl.reas which aroOe der!IUrcated by' dOl,~ble 
dotted forest boundaries on these toposhef)ts .. and are 
having green wash within or outr;ide such bOllnda:r-:if~G, 'der'e 
taken as forest areas for undertaking thiG inve~'1tor-y. 
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3.2 INVENTORY DESIGN.: 

A common inventory design' for the ",hole 
organisatio'n was evolved in cOtlsultdtion with the Central 
Statistical OrgEmisation (Govt. of India) for undertaking 
inventcH"Y work in various par·ts of the. country. The d~!.J ign 
envisaged the sur'vey of two ra.ndomly sel~cte(l plo·ts. et1ch of 
0.1 1'1a. area,in each grid of 2 X 2 (latitudes and 
longitudes) on the toposbeet of 1:50,000 or' 1:63,360 scale. 
A grid bounded by 2 x 2 . latitudes f.:md longi 1.J.i.tdefJ covers 
about 20 sq.kw. area in.which 0.2 he. urea' 'is actually 
sEUl'lpled. Thus the sampl ing intensity of the 8urveJo' co [run, to 
0.01%. The method of marking the plot centr·f.:. on the map 
within grid is a~ follows ; 

Two sides (X - axis and Y-axis) of a gr id wer:e 
measured in mi 11 imetf~rs . The 1 ength of these s ides waf.; 
divided by 0.6324 1lI1f1 (side of 0.1 ba square plot) in case 
the map was on 1:50,000 scal~, or by 0.4990 mm in case tbe 
ruap was on 1: 63,360 scale. The qUotieflt so obtained Wtis. 
rounded up. Let the nuwbers (quotient) for X axis be x and 
that of Y axis be y. Actually the numbei· x gi"'es th@;" . no. of 
plots that may fall tilong X axi~ and number y giVt::fi tbe no. 
of . plots that may fall aloc1g Y axis. The product x X y 
gives the total. [lumber of sample plots' that TW:1,>' ex"ist HI a 
grid· of 2 1/2' x 2 1/2'. Ou·t bf these plots (x X y), one 
plot has t;o be selected on the .bJ.1sis of randol11 number and the 
second one with the help of the first. plot, which' will be 
explairled in flext para.' For the selection of lSi; f.'lat., one 
set of three random m .. mihers were selected from r'andoIll number' 
table. If the random number' selected for X axis was le~.w 
than x ' (quotient for X axis), then it was :r-etained and if the 
random number was rilore than x, then it was d i v ided by x and 
the remainder 'f,as retained. Simi lar' exercise bad 1;0 b e clone 
for Y axis also by taking ne:x.-t 3 digit set of random numhl;'t's. 
The figure (remainder) so obt.ained was multiplied by th.€: Bide 
(jf the plot i. e. 0.6324 ([1m in' case of 1: .50,000 nealE.: m;.':l.p and 
by 0.4990 rum in Olise of 1: 63) 360 scale maf,' so as to get the 
actual coordinates of the 1st plot. The plot nO. 1 of all 
the grids was mat'ked on the !Uap t.aking f.:lol..tth west . corner of 
respective grid as orlgln. The dist8.nce along X axis was 
measured towards east lilld along Y axis ·tovnu:·<!n north. Thus 
the centre of plot 1 was ~oa.rked on tbe wap Fit .. t.:..he cr'(j!3S ing of 
the t"l0 coordinates. 

For marking ·the c ent'l:'e of second plot uf elich grid, 
the plot centre of 1st. plot and centre of 2 1/2' x 2 1/2 ' 
grid were joined arJd the line e x tended t.0 t he Stil!lE: "..l.i~;tan~e 
in opposite direction beyond grid centre . Thr::: point f] O 

reached was the plot centr.e of the.second I.dot. The locat.ion 
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 it! 
diagrarns 1 , 2, and 3. All sl..l(.::h plots were marked on the 
toposheets. The plots so war·ked are to be visited only when 
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they fall i.n forest areas i. e. the area cover-ed by gt'een wash 
or by double dotted forest boundaries on 1:50,000 scale or 
1 : 63, ~60 s(';ale mapsheets."'" 

3.3 

As stated earlier, tbe survey is Gonfin€<cl to the 
forest areas only. as de(~'id.:ed on the basis' of forest 
boundtH:ies and green wash shown orl the topusheets. The plot 
has. to be visited when it has fallen in ·B;')f(le fo r est area. 
All the forested plots of t,he survey area f u llitlg in Bilaspur 
district of Madbya Pradesh and duly marked on t.:.be toposheets 
were allotted. to various crews. The c revn; had drawn U1' t h .::ir 
prograrcll!le of halts at f,ome c.onvenient places Hl order to 
tackle maximum plots iiOTll those camps. The plots marked on 
the toposheet had to be exactly located on-the gr'ound with 
the help of some conspicuous featur'e which' ~ould be 
identified on the map as well as on the gr·ound. f)s1,.l811y the 
following features were selected for this pur-pose .. 

.. 1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 
10. 
11. 
12. 
'13. 

14. 
15 . 

16. 

Bench Mark. 
Triangulation point. 
Vi 11 age or road trijunction poi nt. 
Old bridges and culverts. 
Old templ e s, mosqu.es and churches. 
Crossing of ra.il tracks with roads, str-ealUs , r'iver-s etc: 
Junctions of rivers or str:e arn and r01.1d F3 
Confluence of st.r-earns and r1 VE:rs . 
Junction of roads. 
Proltlinunt bends in roads, ri VE:1'8 or st.r")8.Ulf'; .. 
Old ponds and wells. 
Sp1:·irlgs . 
Prominent t opographical feature s in hilly r'eg ion s uch liS 
s purs, knolls etc. 
Mile stones or kil ometer stonefi. 
Boundary pilla rs of int ernationa l, state , d ifJtr i ct. and 
forest area s etc. 
Promi nent bends o f boundary etc . 

After- looat.ing on e of t h e ar,ove r'e ference points on 
the ground a s well a s on the map , t ,be bearing a nd distanc e' 
from refere nce point :to the pl ot centre were lEIar-ked. 'l'his 
distance has. to be t r aversfJd at, the bea ring Gal culated. fo r 
the plot u Ging S i I va Compa s s a nd d ist.r.s.Hce· me~wur'ing fiy 1(J(j 
rope /tape e t c. vvhile us i ng C(.)WPtit:>s t he 'mag n e tic d e Gl irt'.:rt.'i. f.JU 
as indi"c a ted on t h e c oncerned t .oposbeet.:. wa.s al s() t .(:l.bm i nto 
acc ount . S imila rly, for clis t ance. me asur·e fnE:nt.. t he s l op e 
oorrection was app i i ed to cove!- t hE: d.c ·t u a l · hor':l z OI.!t u,l 
distanc e of the phJt meaSlJ.red fro m the ma p. 

On r eachi ng t h e p l ot (; '3'£Jt;rf: , !.1. ~;quB.re plot \¥[l~ l a i d 
out by taking d i f1t anc;e of 22 .36 w. i n al l t.b e four d i t 'e.:::Liorw 
(nortb, s outh , e a st l:J.nd y{es t ) f :r-O(H f..be p l ot centre . ' Thus h,lJ 

exact 'p l ot of 0 .1 ha. area (ha v i ng O;;~(;h :c> i de o f 31. 6l: m and 

20 



diagonal of 44.72 III ) 

making corrections for 
bf BlumleiG9 Hypsomet.et­
east, west). 

~as laid out horizontally 
the slopes measured with the 
along 4 semi.-diagonals (nortb, 

3.4 FORMAT FOR:MTh COLLECTION: 

after 
help 

south, 

After laying Olxt the plots in the field, var·.i.ous 
data were collec-ted ill the following field for-Ills in codified 
manner (except in Plot ApJ::·roach Form wherein infor'mation 
was collected in descriptive marmer·) as describ~ in the 
Field Manual issued to the crews for the purpose of data 
oollection. This facilitated the tra.nsfer of dat.a orl rlunch 
car'ds, consistency checking of collected da:ta a.nd finally ifl 

processing the data on electronic comput;er at a later- stage. 
Various field forms ur;ed in this survey are: 

1. Plot Approach Form. 
2. Plot Description Form. 
3. Plot Enumeration Form. 
4. Sample Tree Form. 
5. Bamboo EnuJeteration-cuftt-Clump Analysis Form. 
6. Bamboo ~~eight Form. . 

1. .El..Q:t Approach Form: 

As the title suggests, tbe forT({ is 8. r.ecor-d· of 
approach to the plot centre from the field camp of a crew. 
It is fined in by Ute crew leader as he pcoceeds from his 
camp to some conspicuous feature called :ceference point 
existing near by the plot. The distance and beal:-ing from' 
this well defined reference point to the plo·t centre were 
also recorded in it. The exac1;; location of plot cent.re i. e 
bearing and distance from two tr'ees to the plot centre is 
also ·mentioned together' with the time of departure from camp. 
time taken in VariOl..1S studies and time of arr·i val in the 
camp. This form helps the check crew or' any other f'8r'[wn to 
relocate the pl'ot easily wher) r·equired. The da't .. tI on tbis 
form is recorded in descriptive mal1ne,r- with a neatly dravoTl 
sketch f:ihowing the location of rf)ferenc~ polnt. !ind 'Lilt.: plot 
centre. 

2. ~ Descr'ipti on Fo.m: 

This fonn is designed for recording 'qual i tati ve 
description of 2 ha area around t.he plot centr'~C;! . The 
information regar:ding adr.ninistrat,ive units, legt1.l status, land 
use, topography, soi 1, vegetat.ion, bamboo rege,neration, 
biotic influence, accessi bi 1 i ty and plantat.ion pot.ent~i8.1 
etc. were recorded. The data. was, r·ecordf.:d in codified. TClf.mner 
~ld was tra.nsferred to punch cards for fur'tber- computer 
analysis. The stratification of area and classifica:tioll of 
growing stock was done on the ba.sis of tbese descr:ip:;:ions 
on~y. 
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3. . ~ Enumeration 'Fot'm; 

Ih this form, all the trees having dia 10 om over 
bark and above and all the bamboo i~ lump~.3 occur-ring in whole 
of 0.1 ha srunple plot were recoro.ed by species. This was 
meant for: computing total growing stock existing in all Sl..Ich 

sample plots MId finally in whole of the sur.vey e.rea which 
twas estirllated. on the ba..c;is of these plots. This form helps in 

distributing the growing stock in terms of steIl1S ~nd volurae 
by various parruneters like species, diameter clB.5>ses, forest 
tn'8S . etc. 

4. S{1IUP 1 e ~ .E.Qrn; 

Detailed infurmatiolJ r·t::gar .... ling 1-he t,;.peCle~·. 
diameter at breast height~ (over 'bark), height (".}f tree, clear 
bolt:, bark thickness, dow:inanee and dt::fec:·tfi e't..,c:. e,f all thE: 
trees occurring "in nrjr'tb-... ,est.. q • ..ladn;mt of all tbo:. f·10tf.i, w(~r-e 
recorded in tbis form. On t,he basis of t:hese pi:tt"arueti':!' t; 

(i.e. height, diameter- and clear bol.e), we get volqme of thl:: 
plots whir:h further eWibles us' to fjst.irllate the total growing 
stock of the ta.r-eft fal'l ing under various stratti. 

5. 

In tbis form, the dtita of individual culms 
occurring in the r;el~cted clu.mpr; bearing S.No, ' 1,9, 17,2f.,33 
........ etc. (i.e. the fir-fJt and every eigbtb) clump 
appetlring in Plot Enumeration For'lli "'(as cecorded. Thus, tJw 
informution ubout age, s(Jundne~s, si!!:e and cO[ldition etc. of 
the culros of the tt'bove clumps wa::; obtained arId analy:.>ed in 
various colurflus of this form, This iufor-ma.tio(l gave tbe 
por;ition of total bamboo stock by clump 'si~1es occu:c:"intt Imaer' 

.. various conditions. 

6. BawboQ \.oJeight Form: 

This form was desiglH.~d for c;o11ecting dat.a to 
determine the green weight of bamboos of different spec16s 
and sizes cmd further' ·for esttlb'l ishing rel&.1:ionshiI-' b(jt"'lef'~n 
green weight I;1nd dry weight. (Jf bambo'J clllwG. '1'bt.: dtdAj \o{l.l.S 

rttcorded in respect of twO' ~,;t'lectf.::d aulum fro£l! each di<::. (:lu:.;::> 
i, e. 2 to 5 cra. 5 1:;.0' 8 cm and 8 ern and above aLld i,..ra~. ..rreen 
weight of three 50 em long ~H.!b-fw,1!Il-'1f'.:s, eClcb ta.ken frout t.hE' 
bottom, tbe rttidd 119 awl the trJp portion:.> of the cu 1m::; <;1(":1"0 

recorded. l"ui,ther', thet;e tln~ef:' ~:;a{[Jpl es wer.e dr'ied in 8.i 1. and 
finally in the OVf,m in ordf'::r' to r'eUlove t,hei r- entl ce 
rooiGture cO'ntents and ·to' get t,heoir air' dry w(';igbt,. TbJ:;$ . 
facilitated to establitih r't:::lat,ion botween the grel::!l \!Ieigbl .. 
and the dry weight of culru~; by .r;pecies l~nd fiizes to' krl(Jw the 
total growing stock of b!:lmb(.ro~ HI i<erms of \owigb t: 
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3.5 FIELD WORK: 

The field work of Bilaspur- distr'ict of M~ldhyl.l 
Pradesh was completed during t-bf;: pt3riod from Nuvember 198~1 to 
February 19'86 keeping tbe Base oamp at Kar-gi ROEid, Kota. The 
eqtire field work of this distri(;t~ was r.:ol!lplet,(;:d from thif] 
Base camp only. There were eight orew& deployed on .this 
work, each consisting of ()r1f:~ Jr. Tecbrlieal Assit_;t~nt~ uS CCf':"\,( 

leader. one Dy: Ranger· and two Fieldmen. One vetlicle was 
pr'ovided between two par-ties to under·take the fie_ld ,,(ork. 

3. 6 FIELD CHECKllIG: 

During the courl.';e of field work, the checking of 
the ::>l.lrveyed plQt::; was done by the Senior Tec;btlical As.']istant, 
who was also the inchar·ge of the sur-vey wor·k. Abol.lt H'~& of 
the total number of plots tadtled by variOWi creWfJ were 
checked and mistakes found (if any) during the checking VI!.;:!!,'€: 

rectified itl the fi~ld forms. 

3.7 M8fS AND PLOTS: 

The Survey of India.toposheets (;overing t;be for-est 
areas of Bilaspur district are listed bt.:lo'f! giving dota:i h, of 
their' scale, year of sur-vey and number of pIotr; tackled in 
eactl of them. 

-----------------------------------------------------------
S.Np. Map sheet no. Scale of Year of 

map sur"ley of 
·toposheet 

t·Io. of plot~3 
inve:nt.o~~ied 
by "ll~.::;. 1. 

-----------------------------------------------------------
1- 64 F/3 1:50,000 1976-77 4 2. 64 F/7 38 3. 64 F/10 1975-76 24 4. 64 Fill 4:3 5. 64 F/13 11 6. 64 F/14 1976-77 57 7. 64 F/15 1975-76 59 8. 64 E/l6 1967-68 .f) 

&. 9. 64 1/4 2 10. 64 . ..1/1 1977-78 34 11. 64 J/2 1976·-77 52 12. 64 .J/3 " 27 13. 64 J/5 1977-78 33 14. 64 J/B 1975-76 61 15,. 64 J/7 197G-77 31 16. 64 .J/8 10 17. 64 J/9 1977-78 29 16. 64 J/10 55 19. 64 ·J/11 1976- 77 8 20. ·64 J/12 1: 50, ,,:>00 1976-77 8 21. 64 J/13 19'17- 78 1 
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22. 64 J/14 63 23. 64 J/15 52 
24. 64 J/16 14 
25~ 64 H/2 14 
26, 64 H/3 1967-68 1.6 
27, 64 N/4 1 

---~._---- -
Total .749 Plots 

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

----------------------------------------------------------_ 

3,8 CONSISTENCY CHECKING AHD F0m~AEDIHG OF FIELI2 
EQEMi2 IQ 1?bI-A PROCESS INQ 1m I I . 

After completion of field \'lurk, t.be field fGr'ws for­
inventory of 561 plots of Bi laspl.tr d.intri.-::t~ of Madhya. 
Pradhesh' were lne.nually cbeokecl in the :t:ontil offict'!' as per' 
field manual and coding instructi(.ms meCtnt for the pl..l·rpOf;e. 
Inconsistency noticed in the for'ms was removed tift"ar 
ais~yssing the specific point with the concerned crew leader. 
All these fie.ld forms 'flere finally forwaY'dad t,,::> the Datu 
Processing Unit of the Headquart.er office tit Dehr~durl on 21~.>1;,. 
July 1985 for: COffif'ut('~r analysis mId proc.,:ssing t.h'j data 
for- der-i ving variOlA:'. kindf3 (.If informations to r(eet i_;,he 
obj~(;tiyes of the survey. 

24 



CHAPTER -. IV 

Dh.'l'1l P..RQkESS I NG . 

4.0 SAMPLING DESIGN: 

Grids were mark£."(} at 2 1/2' x 2 1/2" interval in t,he 
green wash area of the Survey of India toposh~l~t$ relating 
to Bilaspur district- of Ma·9.hya· Pradesh. Two plots were 
laid in et1ch grid. The first plot was laid out at: random and 
the second was linked to the fn'st if 1 the' opposite quadrant 
at an equal distance from the grid centre. The plots were 
square in shape, each having an area of 0.1 ha 

4.1 

The basiC'; data of the inventory surVey was 
collected in the Plot descripi.-ion form. Plot. e'01:lTfleration 
for-m, Bamboo enumeration form., Sample tree for'm and Bamboo 
weigbt forra. Data on felled trees was not collectF,:d. 

The field fOrTflS were precoded 'So tbi.:t the field 
data could be easi ly transferred on to the puncb cardB, Thet'e 
were 2155 field forms which r'equired punch:i.ng of the 
following number of cards under' each card design: • 

1. 
2 . 
3, 
4. , 
5. 

4,2 

Plot description 
Plot enumeration 
Sample tree 
Bamboo enumeration 
Bamboo weight data 

Total 

M1A PROCESSING: 

749 
2649 
4924 

32:3 
164 

8814 

The 
operations: 

d F.1ta processing involved the 

i) Manual pr·oce w.:;j ... rur: 

following 

The field forlllS r'ecei ved i n the H.achine Data. 
Management Unit of For-est Survey Qf India, Df: bradun y(ere 
checked with the list supplied by t,he c entral zoee. Ent ,:r 'i8S 
of the field forrfls were made in the regist.er, H:garding t.he 
nuruber of field foruls relating to each map- sheet, g rid a nd 
plot. Tb~ total numbe r o f car-ds required to be punched 
under each card des ign was al s o es'timated and r'e ccr ded in 
the r'egister for- ·i"utlJ.re references. Job numbe rs, ctlr-d de:, i gn 
und left hand Zermi, wben':!ver missing, were fill fc:d tiJ:.' in t he 
field ff)l:"!I!s t.u UV{ ~d. ~{;.i,.t r).V,f d.lt i t,g IJI.u"lching. 
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Eacb entry in the field fOl'ms WuS cbeckBd for 
com.;istency. The main checks appl ied werf::t the r'ange check 
for the llIaximura and mirlimum vtilue c.f the codes und 
logical check for int...::r-rele.l..ion betweeu tlH? eqtl'it~8 'for two 
and or ffiOrf::t fields. 

L'istingc t.aken out, vf 't.be datu. loadod 
ll1ug(1I'~tic tape/disk 'were check~--d to erlS1..lre (.;oraplet~ 
and proper sequen~e of dute. 

(m the 
loading 

Sample statistics were calculated and ch'ecked witb 
'the computer outPt.lt to see if t.;.be calculations on computer 
were correct. These involved volume of enumerated trees i'[,OUl 

local volume eql.H:ttio;n, plot volume and st&nciltrd errur etc. 

h!terlllediate and final computer output '''er''c' Gbeckeu 
for consistency and relevance' of results. Area t~bles 'der-e 
prepared ruanually. 

The data of :field forms were punch€!d on cJ.1rd:-; "'/itb 
the help of punching mach ine. The ,Punched d.ata (:ardn wer'e 
veri fied using car-d. :verifier' to det,ect punching rainl.;.a.kes. 
The v~rified cards Wf::tr'e f;orted out for proper in,pu1~ t.o the 
computer. 

iii) Pr'Qcessing fill electron~ COlllputel;': 

The punched, verified and sorted data on ca 1'.] fJ were 
loaded on magnetic tapet;/disk~ &.rld 1 istings of t.he l-ot.t.ded 

,data were taken out to check if the data h&ve been lar.xif.,l(l 
completely, in the desired st:quence. 

Volume of each enumerated tree ..... as 1.:~;tifl!t1.l~fJd witb 
the help of local volume ~quation used for the species. 

Contribution of t.;.he volume of each enumenJ.t.ed -tree 
towards per hectC:l.re volum£- W.J1S ~er.-ived lind f>·tor·-ecl 1.1'1 a 
tre~/plot volume file for further processing. 

Gr-owing stock tabJea by specjes lilld Uinllietf::c cl.'i§[; 
under' each crop composition were prepaced frum tr'e~}/plot 
Volull1e fi Ie. StandlH-d error' of t.hE: estimH.te:a gr-e:wirig sto6k 
in each crop coroposit'iC'n {for-est type} "I'.J.~ (;alcl..d1;l.1~fJd. 

The 
IBM - 370 of 

data of thir; survey waf.; I'!oce:;seJ on Sy.,tem 
Oi 1 and N&1~ural G~s COlIlraissiorl, Dehr.-nel,.ln. 
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The computer b.b.t:i t.hB .fol1'~wing c:.o(digllri';t.ti.<J~u}. 

1. Memory 512 K 1')0' ,t €:~:; 
2. Card r-(.~ader· 1 
3. T~pe drives 6 
4. Disk dr-ives 11 
5. Line pr inter' 1 

4,3 ~: 

Area. figu'['F;: r-eluting to the forest area wer-e not 
a.va.i lab 1e from irlt.erpr-eted a.erial piJotogrC1.phs. l'''orr.:st ~H·'':t.I. 
vias comp.i led frolu the mapsheets. The area under' reserved 
for-ests, protected forests and ()ther green wash in the map 
was treated as forested area. From the tota'j fOt'est 
area(green wa.sh) and thl:': :total number of sample plotf.; falling 
in this area., weightage of each f18J!lple plot was cal ;::ulat,ed. 
Thip . factor was used to derive area by rii fferl-nrt landl.lse 
classes. 

The tOtF.ll ar:ea was clatisified by lti.l.'ld use l,'&.ttfH'fl 
and t.hin is given in table no .t,. 1 T 'fhe ureu faU. ing in land 
use dense fore~;ts, moderately derwe forcf;t. upen fc)re~,.I,.., young 
plaptation of fore:::>tr-y spe(:ie~:; and YlJung erop of (la1~Lo!ul h.tld 

aritifical ·cE:gEmer&.tlon WtiS corwidt.:r·~d a::; t.r6i.::' V1i::l{etu VI. on 
covr;:r and classified b;:l crop cotflpo~:;it·ion classe~, i for:e:-jL 
tYPt:s) on the be.s is of fllJTUber Df sample pl()1~s :4.1'1 eacb 
separate estimate for three crop. (;ol!lposit.:.ions only viz. Sal, 
Sal~i and Misc~11aneous(Mixed7. As the number of pi'Ots in 
Tea.l<. forest type is 7) wrlic;kl is less itl (lLllabers so tlJe sante 
was- mer'gOO with His(:ellf.meou~ (Mixed) foreGi:. type tim] is 
givf,3n in table n~}.5.2T. 

The area under each crQP c.omposit, ion forest 
type) wafS classfied by topography(Table nD.5.3T): nlope 
cla.~ses (T&ble no. 5.4T), soil depth classBs(Table no 5.5T), 
top height classes (Table no. 5.ST), si~e'classes (Table no. 
5.7T), canopy layers (Table no. 5. aT), plantable ~lrea Hi 
govt· for-est land (Ttlble .no. ~j. 9T}. 

However, it l1Iay be:. noted "that in muny ·caGes the 
above ar$(;1 tablef.i l1re based on a fe't~ 3l:ll'f'lple f.·lots, th~r~for€', 
these t&bles stlO·t"lld be r;ol)S idered ,is irHli. cati V'e un}:,' 'Hld -u~(;d 
wittl due caution . 

. 4 . 4 

volumes 
G!1llJ'ple 
speoies 
Pradesh 

Felled t:('~e data 'wt1f; nr...rt. collectEd,so swnph t~I;:';:; 
were obtt1inerl by f.mbrrt-ituting height a.nd d itllfi~.ter of 
treEi. dat.a in the· general volume fjquat~()rtf; of tbt' 

taken from Balagbe:l:- and. Htmdll.'l. dintr-iet::. of tvll.1dbya 
and l:1 sample l...-('eE: vohwlt' file waG (.;)~eat.ed _ -
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4.5 LOCAL VOLUME EQUATlqHS: 

The estima.ted sa.mple treE::: V()lU1lI8 e.nd its 
tra.!1sforl't1ed forra is considered as dependent variable {lnd the 
diameter or its transformed form as independent variable 'for 
the" regress ions. 

Tht;: following types of regression functions were tr~ed for 
eacp species: 

•• 0 

1. V ;; a +b D2 

2. V :. a+bD+ c D2 

3. V ':: a+ bD + c D2 + d D3 

b!D + C 
I} 

4. V =. a + DLo 

5. rv~ a+ b D 

6. IV":; a + b D ·f eft 

7 _ 
I) 

V/Dto :::a +b/D2 

8. 
f) 

V/Di:. -:::. a+ biD + e/D 2 

? 
+h/D2 elD +d D 9. V/D" :. a + 

10. Log V .:. 8. .+ b Log D 

One of the above equations:is selected for- each 
spepiess on the basis of 

a) standard error of the estimate, 
b) ~o-efficient of determination and 
c) applicability of the equa·tion to the antir-e range of the 

data. 

Tbe following local volumE: equat,io:rls were sel(;:ut,ed 
on tbe above cri teriOfl for di fferent species as undl::r: 

1. Adina corclifolia(26} 

V ;; 0.20539 + 3.11326 D -9.B7112 D2+29 . ~6B~2 D3 

2. Anogeissus Ihtifolia (332) 

3. Boswellia f.ier-:::'at.a(229) 

' ) 

V :. 0.10370 -1.7 222~ D+12 98261 D~ 
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4. Diospyros me la(loxylon (388) 

v -= 0.01401 -. 0. 11499 D + 4.20147 D2+9. 18731 D3 

5. Lagerstroemia parviflora(113) 

2 V = 0.06913 ~ 1.37605 D f 11.89119 D 

6. Larmea cor-olOandelica.{118) 

V/D2; -7.34938 - 0. 10634/D2+1.73515 IDd2_75~6n 1> 

,') D3 or V= -0.10634 +1.73515 D- 7.34938 D~+32.75369 

7. . Ougenia. oogeinencic (134) 

rt 

V/D =0.23448 - 3.14419 D+ 16.34645 D~ 

8. PterocE:a"pus ((Iur·supium.( 129) 

V -= 0.06801 + 0.14032·D +1 .. 43895 .D2+ia . 34982 D3 

9 . Shorea robusta(1306) 

q 3 v-= 0.10715 -1.82058 D + 11.9t792 D~+0 49056 D 

10. Tectona gr~udis (20') 

v :;. -0.01682 + 5.39426 D2 

11. 'I'erminal it! crellulata( 451) 
I') '} 

¥/D~= 4.09643 +0.01149/D~+0.01899!D +11.07799 D . . 
2 .~ 

or V =0.01149 +0.01899 D+ 4.09643 D +'11.07'1~'95 ])'J 

12. Rest of the species(1577) 
I') ~ 

V /D~ :;. 10. 43005 +0 . 05886/D~ - 1. 22835/D - ~L f.!5502 :r; 

V= 0.05886 - ( . 22835 D+10.43005 D2 ~1.55502 p3 

(N.B. Figures in b :cl:1ckets aghinst the nt1lf1e of the cpec'ies 
denote the number of t , t'f,;t:S on v/bic.:b the eql,.l1;it.iorw are lnl.sBd). 

4. 6 ENUMERArED TREE VOLlJMF~ ' 

VolultJe of eb.ch enulijer·a1..( .. d tree "fas est.iwated fr'om 
the breast height. over LIj,:rk diameter of the'trei;: J.(ld the 
loc:~l volume e quation used. for the GpeCifJS , The estiI(I{:at;.t:d t .cee 
vo lumes were conYer-ted t.o p e r rWGt.are vol>..l[(ltn, and f.:.:t.')I:·ed in 
trefJ/plot volume file .... i tb speicef; code , tJl~[~~ <l.itl..!ueter, 
pe.r~rneterG of Plot deseription fOrlil,' pel' hect;.l:l.l.I': stoms and 
volume in thE:: sample plot The fi 16' helped in the te.~,ulai~ion 
of resi.tlts by Gl'dcies ~md diameter- for diffecElnt (:rop 
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compositions (forest t,ypef';), 
" 

4.7 .rL.QI YQLUME: 

The:: estimated volume of each enuIflt'!rated trae in a 
plot when added up over the whole plot provided 1:;.b~ plot 
volurue. It 'Was converted to per hectare and s 't-orect in 
the tree/plot volume file. The per hectare plut VOll.lrtlEm were 
used to estimate vnlUIlIE: under' different classes of' desired 
parflUleters. Average voluwe/ha (au. m.) were caiculuted in, 
different classes of topography, slope IJercentagE:, f30il 

. depth. canopy layer, top height and size classes' under each 
crop composition (forest type). These are given from table 
no. 6.9T to 6.14T of Chapter VI on growing stock. 

The plot volumes wer'e alfio used to cs"!.imate the 
sararl ing error of growing stock in each forest.; t,Yr~e 

4.8 STAND TABLES' 

The elements of troe/plot volume file ~erc utilised 
to ~lassify the trees by opecies, diameter ru,d orop 
cc'·lIItJ0 :;itioCI. etc. Estimates of the numbec' of st(;llfj~ f'er 
hect.are and total stems by Gpec"ies and diaruet,er ~.:laS!'.k~;:; wert: 
obtained for each crop compos i tion. Thest- art: gi VL n frOI!; 
t&.ble no, 6.lT to 6.3T of Chapter VI dealing with growing 
~tock. 

The number of G term::; per- hecta!'e and t.ot&.l s tellJS over 
all 'forest types were also derived which l1re given in table 
no.p.7T. 

4.9 STOCK TABLES: 

Estimates of volumE: per hectare and tot·b.l volume by 
species· and diameter classes were obtained for eacb crop 
cOI!'posi tiol'! from the tree/plot v.:>lume fi leo These' are given 
fr0In table no. 6.4T to 6.6T, 

Estirllate of volullie per hectar'e and total volulf1e lJy 
species arid diameter c lasf;efi over 1.:1.11 the f(.)re~;t t.~'I-'es vias 
also derived and.given 'in table nv. G.BT. 

4.1~ SAM.PL I l·h}. EERQB: 

'I'he GtJ.IfIpling wa~ consider'cd t:ir; Gys·tei(la.t~c chl~)ter 
sample having two sample plot.::; in each clust.er. In vr(if,H' V_, 
estimate sbUlpl ing er'ror, t.he sa"Cl1pl(,: p] (_,t .. f; "wre ('onsidered Lo' 
(;onstitute simple rtlnooul sttttlvl F': of urwquu} ch.!st .... (-:rs b,,~.(":r.l.I..!Gf., 
in many car;er; only ow:.; plot 'dEW .enumera.ted frora f1. (!.r.l.d. As 
sucp. tbe ratio method of ~st· ima.t.ion is u~ed and ttl'';'' ~;d.rnpl ing 
err-or is esti1tlate<J_ ac follows: 



/\ A 

1\ 

Estimate of variance of R 

N - n ''1'\ 

V ~ = ----------.. ----.-- L. 
N - n £2.. i =1 

----------·--·-·--1_....:.~_ 

n - 1 

1 YI 

------------ L.. "-

n(n-1} £2 i=l 
( yi - R xi f 

(Ignoring the finite population cor-r'cction 1'8.(:1.;.0;. J 

1 ~l"J 2. 1\ 11 1'\ 2.) = ------------- I. y. - 2 R L y'. + R A-
n (n - 1) £2. .£ =1 "( 1.~1 -t t 

Where n = 
yi ::: 

total number of cJ.I .. wters in the samp~e 
the total of per rH~ctare volume HI the 

itb grid. 

Elli = 1 xi 

'. 

x 

L. 
Average number o f ,p l ()t per 
grid 

1 = 1 yi 
R = -'-fl--- -------

~' ~i 
'- i::: 1 

= Estimate of aver age yolume 
per hect~r~ overa21 
clusters. 

A 
Esti mat e standard e rror- (S.E . j of R 

.' I 1\ A 
S.E. = ~ V R 

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

R 

Standard e rrors have been es'tirllate d f o c tbe 
grtowing s t o c k in each e r o.p c o mp os i t ion and a r'e gp.;en in 
tabJe no. 6.15 T. 
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CHAPTER V 

INYENTORY RESULTS aREA 
5.,0 GENERAL': 

The fore~t area and. growing ~tock of Bj.1aspur 
distriot hav~, b,een estimated on the 'basis of inventQr;r data. 
co'lleote_d from 749 sample plots spread over t,he entire; forest 
are~ as decided frora the :Survey 'of India toposbeetf.;. The 
s8mf.le plots were - selected by adopting the prhl~~ple of: 
r.,anj;lomisation as discussed 'in detail in Chapter' III on 
Respurces Survey Methodology. These plots 'were found to 
occpr in various land use classes as determined, 'from the 

. actl-lal field visits by the field parties during the course of 
. suryey work. Various parameters have been calculated on the 

basis of l1umber of plots falling in ·each category and data 
coflected. from such plots during the survey, Accordiilflly the, 
are(i under each category wa:3 also computed by givlng due 
we.i~htage to the sample plots falling under that categorf. 
,BiT(:2.spur district has a total forest area of 7974. 4~7 sq.- km. 
acoprding .to the publication "Sankshepika (Abstracts) 1984 of 
the Conservator of Forests, Bilaspur. Since the nuwber of 
plofs in the forest area are 749, the weight~e of each 
SE1I!lr1e plot representing the forest area. works out to 10.65 
sq. iuU.· The forest area figure varies in different 
publication~ of the State Government. However, the latest 
publ i ,ca.tion mentioned above has been taken to be corr'ect and 
the data processed accordingly. 

5.1 DI~TIUl}UTIQN OF FO&EST 8REf. UNDER VARIOUS LAND 
~: 

As stated. above, 749 sample plots allover' the 
for~st area i. e. green wash on Survey of India toposheets. 
covc;:ring Bilaspur. district were selected and marked fo-r field 
visits. These plots were lc .• ca.ted at their respective act1..lal 
SPof in forest areas of the district a.nd their existing Oland 
use wa.s recorded. Such plots were found· in goverm(ll.~nt flJrest 
land as well as in private forest la.nd. Table no. 5.1T 
propuced below depicts how the fores.t land of the dist.rict 
including private forest land was beirlg used at ·the tillie of 
thi@ inventory. From this·table, it is revealed that major 
par} i.e. about 81.58% area of the forest. land is under tree 
vegf:tation' having density 5% and more; out of which 67.59% 
,are~ is' under moderately dense for"::st; (density ~30-70%}, 
30.12% area is under open forest with density 5 'to 29% and 
baq;:ly 2.29% is under dense forest having canop;J" dent>ity over' 
70%'~ In all, 7388~92 sq.km.i.e. 92.66% of the tot~l forest. 
aref1 is under some vegetation including 'tr-e,':' forest, 
(depsity above 5%). young plantations (dia. 2-10 em. at 
bre~st height), scrub for-est (density below 5%) " young' 
plaptations of natural and artifir.::ial regeneration (dia 
bel&w 2 cm) a~d inaccessible areas etc. The area under 
ina.,?cessib.le terrain was also included in this category as 
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per the indicat).o{w on the t-oposhe8ts, though nueb ar-i;;'liS \ .. ei:'e 
rlot actually visited by the field plirt,ies dl,u'ing tbf.;.. COI.H·se 
of field work. The area ~nder scrub fOC8St which' is also 
included as above, sl.~pports f;orne ve~etation. coruprlsing of 
stunted trees with canopy denr;ity below :)%, ttSso'::J..t1ted Yfitb 
bl..why growt.h. Hi)'f'eVel', the net tr-f.:;~ vegetated tU'f':o. till:':; f(JI..lnd 
to 'be 7058.87 sq.lu(1. only c01fJprising of trEt€ forest, 
young ·plantations. 'young cr'op of natul'lil t1nd artificitll 
regeneration whie;h joifrt:.ly Ghar'e about 80.!J% r."f tJlf: Le.tal 
forest area. Remaining forest area of about 535.58 sq.kw. 
(7.34%) is devoid of any veget&.tion. Such aeea 18 C/ccur,.ied 
by barren lands, agric1.lltural lands with 01;' wit,hQut tr-~:e::; , 
bt1bitation, water lIodie:.. etc. wbiGh 1:1r'e I,.·r·f~bent.l.Y t .• I~~~d fnt 
non-forf::stry purpOfJt':S. During the (;our-sF.: of th if, w,n 1/.(:::~l, 1. t 
wa:::i noticed thut no !';f1l11plf:;l !!lot 'H1:1~ ... fOl.md L( (.J(; ',:tt ('I Il.I'I, tJ. 

huving pure bafHbbo ('bl:1mboo br·;.fkf":lG). Bbift...rlg (.:,~,h I \rui ·. url f t,. 
whi~b indicate!:; that bambol) fO!'f;:'St, .l.S noL a !flll. jot' r 1.(11" in t,il';' 
veg.etution of Bi lw:;puL d i[;t,r'lr.:t, H()~1f3V~.t', t;G .!i1~ t"" n::d bUi(l} .. O." 
~ere: f0und whicb. wi 11 be d isC'usBc-a in CrH'1f't(:;T V:;:!. f.;n ·B"".iJ, ... '" 
Growing St,Qck". It further indicatet, that, ·"'te f)r.1:1'~ 1 (.;F.. Jf 
shifting cultivation in 'the di!Jtr'iot is tJitber 1 ... 1 ~t:[(t , t 
declined to a great extent. 'l'bf~ agr·icult·'J.1ral l.t:.[,d LJl.lnd -~n 
thr;: fore!;t area during tbe ,:ourse of survey was, bvwt. ,,' f!!', t.hl': 
rf~slJl t. (Jf some old er.c!"O.l;1Chl£terlts or the d i ver!5iolJ of f(Jrt;:~jt 
land f.;)l" agricultu!"al purpoae. Since the sl.u'vey was "9lJiitHJd 
to the forest area as d efllarcl.:1 ted on Survey )1" Inditl 
toposhe~t[; or shoWl'; by gr-een wbosh on it., t.he foc·esl <.I.f"t:l:I. l.f 
any I occurring Ol.lts idf~ of f.iu<,;h descri ption \'0.l.5 not, V,kecl int:.o 
aCC0unt during this survey. . " 

Tuble (l() , 5,1 T 
----------------------- -------
S.Uo. 

1 
2. 
3, 
4. 
5. 
(L 

7.. 
a. 

9. 
10. 
11 . 

1 ·') w, 

13. 

Land I,we (jlb.S~; No. of stiHtplE:< 
plots 

Tree f')r~nt 
Young plantation 
Baraboo brak(::s 
Sc;rub fore~,t 
Shifting cul'tn,atrion 
Fon;:.;t. road:,; 
Barren lunds 
Agr-icultuT.·lll land wit.b 
or without ~rue~ end 
llCJU-·f"oc·e:.rtr'y f-lurlt./.1L1.(jn~) 
H&bit.l:l.tion 
lvate-c bodieG 
YOl..Ulg eror' of rwr,' .. « 'al 0'( 

artificiar regenerati0d 
Other landt; 
Imtccesf:iibl e 

Tot.;a1 

33 

4") 
l 

2 
r 

~!0 

tu:·eo. 
\._;q. km. ) . 

8505. t~::i 
340. 'i0 

74 53 

H~ .i:- ~ 
'J J 

9 J. 

'74. h ' .. 
~ 1. ~;:;. 

~~ 12 . ·84 

')1'>5 r't (-

4 ,. ~ 

l"_::!'('~'n 
\.rugf.';. 

::J1 ~;8 

4. ~~7 

0. 13 

" . ~ I, 

0 $) 

k~ ~ 
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LAND USE CLASSES N!. : 5.IM 
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A ma.p no. 5. 1 M bas' been _F':cepared t.o -.L rJd i ('ate ttl(!:! 
locul i ties of variol.oW land use classes pr~sent. in the for-est 
artj(1 . of Bilaspur district. The ICtap i ndicates that only tbe 
norpherrl half of the distriot has vegetation in which wester n 
:part has dense. and moderately dense forest. Cent pal and 
e.as:tern portions als'o have Gome dense forer,;t t ogether "lit h 
open TC'Ji, .. t:sL. in patcbes bert! and there . . The southern half of 
th~'district is totally devoid of &IY vegetation . 

5.2 DISTRIBUTION QE EQ_REST fJiEb. BY,CEQE_ COMPOSl'rrONS: 

On the basis of number of srunple plot.s fall ing in 
different land use classes, the vegetation of Hilasp ur' 
dis~rict ~as classified into three ffiuin str ata Vi3 . Sa l, 
St2.1ai lmd Misce.ll aneo"ur;. The SP8cil.:ti ... ,'hicb w€:cu nut. 
predoruinarlt in their occurrenc e were merged togetbe.l:· t o fO['m 
Mispellaneous st:.c·atuUl. For 0:.>timation of area under' abo ve 
thrpe crop compositions(forest t ·ypes) only those arei;18 we re 
tak~n irJ'to account which bear tr,ee vegetati on .. Tbey incl ude, 
tre~ forest (above 5% density» young plant.aion s ~ind 
youpg crop of natural and artificial r egeneration. unde r 
whiph 663 semple plot s were found in t.he f(.)re~t are a.s of 
the distr-ict . Tflese plots repre sent about 7058, 87 sq' km. of 
veg~ta.t~ve c over in whole of the forest area of the distri c t. 

Table· no. 5.2 T produeed below gives d i s t,:c ibu'tion 
of are a under various crop compost ionf,;. The, ta.bl e r e veals 
that major p a rt of the vegetat ion( i . e. 51 .. 43% ) i s I.Hlder Sal 
for~st in which Sa.l is. the predominant s peci e [; illid o c c upies 
mort'J than 51% area. The other d omirl.ant s peei es is B()swe J 1 i a 
serr-ata (Salai} whicb c ontributes 55.52 sq. km. of t:.rea 
(4.62%) to the veg e·tal cover. The rest 3 172 . 7 7 sq. kTfi . are a 
(45}'t ) was und~r Miscellaneous crop in wh ic:h n o d omin&l'wl.: o f 
any ' specie s wa.s found . Thi s c r'op c omposit i on includ es 
Tea~ f o rest also which has ~ c ontr ibution of 74. 53 s q. k~(1. 
(1.06%) area to the f o r'est v egettttion. S i n c f;'j t h e 
c ontribution of Teak forest wa s not f OI.md t o b e o f [[LU era 
s ig(Ji ficance , being v ery small' in a r e &. i t W'a~ also me r-ged 
",itt, Miseellae nol...Is f;t.r'atu m. 

Break .!.!.Q of tree 
compos ition s 

Table no.!;. ?T 
v e.g etat.ed ~a:§~ ~mder d i ffer't:<!.!.:k 

., 
-----~-------------------------- -- --- ------ ------ ---- ---------
Crop 
comp osition 

No . o f s [1Iapl e 
p l(Jts. 

A.c'e a( in s q. km. > 

----------- ------ -------- --- . -- --- --- --------~-------- . · - - - -7-
Sal 34 1 3630 . 58 5 ~ . 4:3 
Saltli 24 255 . ~:1 2 3. 62 Mis¢ellane ous 293 :H72 . 77 44 . 95 
- ~-:---------------.------ -.~- ----.--- --:- ._ ..... ... .. _. - _ ..... - -- ~- ------ -~ --- .... - - --.._._-
Tot':!'il 613 3 705G . 137 
---~---.--:-,-,__ .. ,_ .-- .. --..... - -... - - -. .. _-- - ------.. _ --, - - -- --- - - -- - --- - _. __ ..... - ...... _- - -,--- -
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A map no. 5.2M has been p!"ef'ared to indic[ite the 
loc~tion of areas under different crop compor;it,iorls. The map 
showu thut Sal which COV8rs about, 51~'I: of the foruut. Cl.l:·t.::a 
is ~'located' in north-western and eastern p1.1rts bf the 
dis~rict. 'The Miscellaneous for-est is found almost 
everywhere in patches with. rerore C{.mcentration hJ south 
\rIes~ern and northern part of the district,;., Sal~.J.i, however, 
contributes very little to the foref1t area and does not bave 
an/'specific locality of occurrence. 

5.3 DISTRIBUTION QE VEGETATED. AREA BY TOPOGHAPHIC 
CLASSES . 

Table no, 5.3T produced below give~] d.is·tr·iblrl:-ion of 
vegetated area by various topographic cla::;ses. "lv: table 
indicates that Iilujor Pt1ct of the vegetation (60%) eXdist.fJ on 
hi lly terrain, followed by undulai.:;.ing' land (ge:ntly 
roliing)( 23%) and tbe rer;t{l7%) on flat lands. The reasons 
of flat. land su~por1.(ing the least amol.,mt of· veget.atio(1 i~] the 
pop41ation pressure to which tbese forest lire a:::; ar't;: 
subjected' to, Due to the various biotic intel'ferencufJ, the 
for'f:sts on flat lurlds and undulatIng lands are l::I(lv(~r~;ely 
aff~cted. The hi l1y terrain on the other hand is' (lOr-mally 
away from the habitation and as such tbero is If-,'3Ltst biotic 
int~rference in the forest giving rise to better yegettil 
cov~r in s:uch areas. All the three f>trata f.:lhow alm,)st t.he 
sam~ behaviour with regar-d to t~hei:(' ex.ist.a~Jce in various 
toppgraphy classer. except, Salai stratum which is at. ,lJnt c)[l. 

.flat lands. Normally t h.is species is found in hi 11:/ arcl:tf) 
on slopes. 

Table no. 5,3 T 
Break y.£ 2f. tree vegetated .at·eli under !;\if.t'i.n:flljt. (TI.,!]'!. 

cQmpositions Q.y j;.opogr..Q£I1y Glasser; {I:l,reu in sg.krfl..:J. 
----------------------- - ------------_--- - ________ _ c _ _ _ __ _ 

Crop 
composition 

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

Fle:t Ge'f'l.tly 
'!"plling 

Hilly Ver'y 
billy 

._._- --- .--'!'--.-- --------~ -----~-- --~-- ......... -- ,-- ... - __ ..... ~ - -.I 

Sal 638.31. 883,69 2Hj6 08 
(60) (33) 098 } 

5alui' 42 . . b8 212 .9<1-
(4) (20j 

Misp. 60.6.87 681.40 11384 5~J 
<.57 ) (64) (177) 

T()t.ul 

3(;)3':'} t' ( ', 
.J ' ) 

(341) 
2f.,fj 52 
( 2 <I, I 

j 17;~, 77 
(208) 

-----------------------------------~---- - --- ~-------- -------
Tptal 1245.68 

(117) 
1607.67 

(151) 
4205.52 

(395) 
--------------------------------------_._- -----

1058 87 
( 683) 

Not~: Figures in brar;k.et·s denot.e ·th e no . of ::u.wl}de .;'~ otr, or) 
whicb area esti mates tlJ.'f; based. 
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A map no. 5. 3M hilS be~n pr-epiired i:md t~ppe " .Uf:-d tiS 
pr-eoeed.ing page no. 38 to indicate tbe l()calitit:~ of variol).f:i 
toppgraphy classes (ter-rain) wbere tbe above tbreb ::;trat~tI. 
wer~ found. The "lap iudicatef"; chu:t the c~ntrlil pal .... of tll~ 
disfric"t is almost plain and has' the least veg(:tation. 
The vegetation is mostly found in nC1rth westfjl:'n and north 
ea~rpern 'Parts which bave mainly hilly ter·rain. The y.miulatir!g 
ground is found mostly in tlorthern .portion wbich btls good 
f or'fJst co.ver-. 

5.4 I(ISTRIBUTION QE VEGETATED AREA l2Y .B.LQEE CLt\~)DES: 

Table no. 5.47 pro<h..lced below givef.> dis"trilJlltion of 
vegt:tated area under different crop composition['; 'by r;lope 
cla~ses. It is obvious from the table that lf1ajor part of the 
vegfi:tation( 55%) is supported by t,he terrain whic~l bas moder'ute 
s'lope of 1~-60%. Area~ hav~ng· high slop:-:s (i. e above 60~O 
hav~ very 11 ttle vegetatlon J Just 3.3%. All the t.hree- s't,l'atu 
exhibit similar behaviour with regar-d to t.heir oC:Cl.lrrenr.:#-) in 
vt.tr~ous slope cl~sses. Most of the v~getlj.tion {,)7~;' in all 
thr{:'e s .trata is located in t.be a:r'e& having slol.e ljelo~J 60~L 

Table no. 5.4T 
Breuk .t.!.E Q! 1.b.Q ~ Yf.:get,ated ~ I..tnJIJ .!.. '0..I-.!... ~.~ . t, cr. 2Q 

.Q.QII!positions bY slope c-llwses .i:tt.J:::rua . .ill Sq.-lGfJ. 

---~------~------------------------------ ---- _ . 
Crop 
composition 

Slope 
--___ ___ ...t,.. ____ ....,._. ________ ~ __ • __ ~. ____ ~ ___ 

10-60% 60-100% 100% & u.buve 
---------------------------------~------------------- ------. . 
Sal 1628.97 1916.43 74.53 10.65 3():J0.53 

(153) {180) ('1) (l) (:341) 
Sa.l~i 63.88 170.35 21. 29 2!j5.S2 

(6) (16 J . (2) (24) 
Misp. 1277.63 1767.38 127.76 3172.77 

(120) (166) {12) (;.~!)a ) 
----------------------------------------------------- ._-----

2970.48 
(279) 

3654.16 
(362) 

22:3.58 
(21) 

10.65 
(1) 

. 70f,8. 67 
(663) 

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

5.5 DISTRIBUT_ION Or 
CLASSES: 

Table no. 5.5'1' :v!"oduced bela',; give!; 8. pic' "UH~ of 
\l'eg~tat.ed ar'ea in the d ist.ric:t. d istri buted l.uHler vur-ious 
for!?st types support,ed Ly d :i fferent soi 1 depths. Tb) tH.blE: 
ind},cE:.!.t,eD that t.be ~-;oil with medium dt~fJth(i.j~ 30-})0 cm) 
sUPfor-ts maximUUI vt:€e"l,htion i. e. 54% of the t.ot .. aJ veg 'lt~ati(.ln 
Deer ~;oils over 90 em df.:pt,·b. lto",·eV';:l" , fol!f,>\<' tb; abovt: 
cat~gory w~.th ~9!11~ of v.::::gct.a.-!;:ioh. Th.;: rest 7't~ uf the 
vegetation is ~.:mpported by the f;oi 1 having ~jhal1 0'1. depi.,b. 
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The distribution of Sal fores't.in deep soi 1 is 1(1v~ to: thll.Cl· 
that of Miscellaneous forest lIihich, however, bas more 
distribution thb1'l that .. of Sal forest. in tht: soil with t:;hallvw f . 

dep~h, 

Table no. 5.ST 
Break !:!Q Q! tree vegetated ~ under differeLk ~ 
compQs'ltiQ(ls Qy ill:.!.il depth elapse:] {I;u'ea ill :'9. km. } 
------------------------------------------------- ---- .------
Crop 
compo­
sition 

.. . 
Soil ut:f.Jth 

------------------------------------
Very Shallow Not. 

rec(Jr 
deu. 

----------~--------------------------------------~---. 
Sal i0.6!J 170.'35 1778.02 1660.91 10.65 

( 1 ) (16 ) (167 ) (156 ) ( 1 ) 
Sal~i 21.29 202.29 31. 94 

(2 ) (19) (3) 
Misp . 21. 29 276.82 1831. 26 1032.75 10.65 • (2) (26) ( 172") (97) ( 1) 
--- .. -----------------------------------_.----------_ .. _. --
Total , 31.94 468.46 3311.57 2725.60 21.. 30 

(3) ; (44) (358) (256) (2) 
-----------------------------------------------------

l'otul 

-------
~1630. 56 
{347) 

f) {.c I' 1''' "...,<l.U.:.. 

(24) 
n 72.77 
(298) 
- - --- -

rj085.87 
«(;63} 
.... - -----

5.6 DISTRIBUTION OF VEGETATED hREt' BY T01-' HEIGHT 
CLASSES: 

The vegetatea. area under- fill ·t.he til cef; fon:f;t 
typ~s/st["ata have been classified on the basis. of top height 
cla~ses of the crop at. the intervt11 of 5 m. The distri bui~ion 
aG i::.el:·' table no. 5.6'1' produced below revealt.; tbl:\t. about 
43%' area has vegetattion with is-20m top height., 24% ""i th 
11-~5m t.op beight. Only 22% area ha.s crop wit.h w<J,_'e t:J8.I.. 20 IIi 

top height and remaining 11% crop has top height boSlow 10 m 
whi,ch is mostly at l'egenertltion s1~age, 'IH th r(~gar'l to the 
distributio(l of various f.rt.r·6.ta in d iffert:nt.· tc.f,' beigbt 
cla::?ses, it can be st.at;::d that Sal ha.~] better reprF:& ;ptation 
in tligher top height classes in compt:l.r-:l.::W(l t.o Miscellaneous 
strf1tum. . The Mi!lcellaenous stt'"aturct on the otbr-r .hf:"ld has a 
betfer representation in lower' top height. clasf3e:.l bec·~~.we of' 
the fact that this stratUrll ip a COTllposite of ~.evetdl 
spegies including the small "tree species. The Solui ,t't:atuf!I, 
howpver, has only representation in middle classes of tor: 
heit{ht i. e. from 11 to 2!J m only, No tree~'1 l.~ Shltd 
s'tr4tum were found in lower height claf,i!3 or even it bighel: 
ht:i~ht class beyond 25· 10. 
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Table no. 5.6T 
Break YQ 2f ~ ~et4ted ~ 
cOltJposi1<i.m:w. 1:£ ~ height clla8ses 

under di.ff~('ent: cr-op 
(Area in sq. kIn. ) 

; -------------------------------------------------------------
Crop 
compo­
sition. 

Top height classes 
--------------------------------------~--

1-5U1. 6~10It1 11-15m.. 16-20m 21-25ru 26-31m 

Tuttil 

------------------------------------------------------------
Sal 127.76 117.12 787.87 1511 . 85 9151. 63 159:70 3630.58 

(12 ) (11) (74) (142) (86) ( U;.) (:341) 
Salai 42.59 180.99 31. 94 255.52 

(4} (17) (3) (24) 
Misc. 191. 65 362.00 862.39 1320.21 383.29 53.23 3172.77 

(18) (34) (a1) (124) (36) (5 ) {2~3} 
-------------------------------------------------------------
Total 319.41 479.12 1692.85 3013.05 1330.86 212.93 7058 . 87 

(30) (45) (159) {283} (125) (20) . (663) 
------------------------~-------------------~-------------9--
Note: Figures in brackets denote the no. of sa.mple plots on 

which a.rea estimates ar~ ba.~ed. 

A lllap no. 5. 6M has" been p.':'epared and uppendt:d as 
the next page to indica.te the location of crop with 
different top heights. The .l!lap indicates that the wester-n 
part of the forest area of Bilaspur district has vegeta.tion 
having top height above 20m. Most of the crop has 
top height of 10-20 m. allover the di~tr-i(;t. The 
rgeneration and young crop wer-e found mainly in souther-n part 
of the district which has top height below :)U1. 

5.7 DISTRIBUTION QE VEGETATED AREA ~ SIZE CLASSES: 

Table he. 5. 7 rr gives distribution of vegetated area 
by or-op cOIllPositien under 'different size classes of 
vegetation such as regneration crop (dia upto 10 em ), pole 
crop (die. 10-20 Clit), small timber- (dia. 20-30 CUI ) , big 
timber{dia 30+cn'l) and mixed size crop (having no mar-ked 
dominance of any particular size class). The table depicts 
that near-ly 52% of the vegetal OQver is cor:1PQsed of mi.xed 
size crop followoo. by 24% of :pole size. Nearly 3% of the 
crop is at regeneration stage, 12% under small timber and 4% 
under big timber-. Sal and MiscellaneO'l..w forest 't;YI.:'es hav~ 
representation in almost all the size-cla::wes ,:(hereus Sal.~i 
forest type has no representation at r-egener ut.io{l stagt:: . 
Even in higher size class it~; proport.ion io quito m,~agr·t:. 
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Ereat ~ Qf tree 
CCiItlRositiQns ..Q:l Llize: 

Tablt' no 5.'1T 
vegetat/itd are:b. under- Q_i t'r'e r',rt 

c;lasf;~.1i < Cl.!"':;a in sq !uu. ) 

-------------------------------------------------------------Crop .Reg~rle- Pole Small Big Mixed Total COlapo- • ration. cr'Op tiruber timber size sition. 
class 

-------~----------------------------------~-------------~-.---Sat 202.29 894.34 436.52 191. 64 1905,'19 3630.58 (19} (84) {41} (18} (179) (341) Salai 21. 29 21 .. 29, 10.65 202.29 255.52 
(2 } (2 ) (1) (19) (24) . Misc. 351. 35 798.52 361. 99 106.47 1554.44 3172.'17. (33) (75) (34) (10) (146) (298) - ---------------------------------------_ ..... ---,._--- .. _---- _-..-_. -.- -~-

Total 553.64 1714.15 
(52) (161) 

819.80 
(77) 

308.76 3662.52 
(29) (~344) 

70~j8, 87 
(683) ------------------------------------------------------------

A. map no. 5.7M gives distribu·t.ion and lo(;trt..iO(l of 
var:ious size classes of the crop in Bilaspur distriet.. Tbe 
wap indicates that in whole of the vegetated ar-ea, mixed size 
forest crop is found almost ev~rywhere. The s£aal,l timber and 
big tilliber- size crop::; occu!" in poci-:(1ts bere and there but, 
there is no specific locality for such crop that ear! be pin 
puinted. 

5.8 DISTRIBU'l'ION OF VEGETATED' AREA liY. CAHOPY 1AXER~: . 
On the basis of invent-ory data collected from 663 

sample plots and area distribut..ed by canopy layers -vide table 
no. 5. 8T prodU(~ed overleaf ,it if. estimatf.!d that. neady 7:>:, of 
the vegetated area has crop at regenertion stage and as ::;uch 
it does not form any canopy. About 23% of the -vegt'tated 

. area supports forest cr-op having single' stocey and lIlajori t .y 
' of the forest area i. e . nearly 70% has two storyed fores.t. 
All the three strata show slruilar b ehaviour v?i t h regard to 
distribution by t he canopy layers excf-)pt the no storey fOl'8S t 

in which Sal has less repreGentation ·than Miscellaneous 
stratum and Salai does not bave any r l,:pr· j::f;t;lntat.i.0n a t '-111. 
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T~ble no. 5.8T 
Break 1!£ Qf tree veget1.1t,ed t;:cea l.uJdfJr c:rop (;ompo:jition 
9t10QPY luYers < {Arce, 1n .§.g_. kw:. 
------------:----- .. :--._-------- ---- -- ---"-.- -.----- --.- - -- --- -- ~ - -
Crop 
compo­
sition No storey 

for'est 

Canopy leyers 

One storoyed 
forest 

Two f;t.oreyed 
for'er;t 

Tottil 

-----------------------------------------------_. ------------
Sal 181. 00 894,34 2555,2'4 3G30.53 

(17) (84) (240) (341) 
Salai 10,65 244.87 f')C t: I ' f') 

~ ;J,), .,J .. 

( 1 ) (23) ( ~~ 4) 
Misc~. 284.47 702,70 2182.87 3172.77 

(27) (66) . (2(~5) (298) 
-------------------------------------------------------------

468.46 
( 44) 

16~?l7 , 6!) 
( 151 } 

493:? '12 
(468) 

1(~5H. ~37 
(663) 

-----------------------------------------_--_______________ a_ 

5.9 PLANTABLE bREh IN Q~ EQ~ LhHD; 

For estiwating plantuble al;'fja in govt... fv}::e~';t .. land in 
Bi 1 as pl).r district all those forest areas wbich have crop with 
crown density less than 30% or the areas which art: devoid clf 
any vegetation, have been taken iuto account. Vb.riou~ ... aspects 
like soil texure, soil d.epth, altitude, rockiness etc. of tl:'tt' 
pll.;,1t and its vicinIty were a190 taken intI.) cons.i.dot~tion while 
waking assessment of tbe plantabi 1 i t.y . Tabl Fe: [tv. 5. 9 T 
produced be low gi yes an ac(~ount of s1.IGh areas 1 n the gel'll:., 
forest land ·which do rlot support adequate vegetation and 
",here the plantability was assessed. Such areas ineludl_: open 
forests, 'scrub forests, agricultural tree land, barren 
lands etc. located in govt. forest land. The l~ble further 
,signifies that ,out of 2619. f4 sq. kru, of the forest land 
either understocked or unstocked, only 2289,03 sq.km. area 
was found to be plantable. 

Table (lQ. 5.9 T 
Estimated plant,able ~ .lin tiSL,l"w; in t,,·bF,:. @yt. f9r f;s t, .l..rul1 
------------------------------_ .... _- - ... ~- ,._ -.-- - ~ - -_ ... 
Land 
use 

Vegetated. 
forest 
areb. 

Agricultl.lral Barren 
crop land and art:~ T 

Ctgri. tt'(:t') land othfjr 
lands 

Young crop Total 
of ar'Lif:"-
:~ i 8.1 (.'1 

u""tUl. ... "'.1. 

l"egerlcr :>. 

Vj.on , 
---------------------------------- ----- --_.. --_. - _- ------ - ~ -

Plan­
. table 

2033.55 
( 191) 

area 2889.08 
(215) 

362,00 
(34) 

10 65 
(1) 

212 94 
(20) 

'2619,14 
(246) 



5.10 REGENERATION STATUS: 

An assessment of regeneration status was Ullide during 
the course of inventory survey of the district. The exerchie 
invol ved the counting of number. of seedl ings of c-o~{lmeI'c:ially 
important species found existing in 16 oq.m. ~rea around tho 
cEmtre of the sample plot. 'rhe Gpec:i.e!i tak€<n into 
consideration were Aca.cia catechu, Adiria cordifolia, Ailatlt~hus 
excelst1. Albizzia spp.) Anogeissus' lat.ifol la, Bornbax 
malabaricum. Boswellia serrata, Da.lbergia Itttifol iEl, Dalbf.:rgin 
SifWO, Diospyros mel anox'l 1 on. EucalyptuG speei*=!:i. Ga:rugu. 
pinna.ta., Gmel ina arborea, Lagerstroemia parviflor-a, Larrnel1 
coromandelica, Mitr·a.gyna p&rvifoliu, Ougenia dalbergioide~, 0 

Pterocarpus marsupium, ·Shot"eu robusta, ~yzigium (';1..Hllin :i., 
Schleichera oleosa, Terwin

o
l.:1.1 ia crenulatu, Tt':rminal iu 

beleriea., Terminalia chebula, Terminalia arju(ltt and Teetona 
grandis. 

The aSseS::H{lent ..... as based on th~ obuervatior. made in 16 
sq. w. plot a.round the centre of tbe plot. Regenero t1-tion \fI8.~ 
classified as follows:' . 

1. 
2. 
3. 
4. 
5. 

More than 16 seedlings 
8- -to 16 seedl iClgS 
Upto 8 seedlings 
No l·egenera.tion 
R~generation damaged by 
gra.zing/fire 

-Pr()fuse 
-P.dequa:te 
-lnade,-!uatt: 
-t'\bsent . 
-Da.maged r .egr:;nertlt ilJ{J 

Survey resu 1 ts r'eveal that rOi:::gent;! tit.i on of 
commercially important r;pecies is ei that' ini.1dequatf.:'l oro u.bsent 
in Bila.spur district. Many faotors contribute t{~ ttn~ 
situation which include unconto!_'.olled gcazing, atmual fir!;::'!.> 
etc. causing adverse effects 011 regenerat .. iofl. 

5.11 m EROSiON: 

Varying incidence of ~oi 1 t;;ro:.;i·(Jn ·,.lad ::;t .. tdled dur-:wg 
the course of inventory survey of thi~:; diGtr'ict and tbf'; urr::d 
classfied e.s given below: 

1. 

2. 

3. 

No eroGion or sli.ght eroui';;'rJ ",'bore 
only surface eronion h.!:2.s taken 
place . 

. Where mild gulli~s and grills art; 
formed on the, top-surface of the 
soil. 
Areas which have deep gullies 
ravines, land slips etc. 
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Mild ~n"osion 

M(.ld&rate 
f] r'cg:; ion. 

H~lJvy 

erosion 



On thb ba.:::;:iu .")f the observations from the sample plots 
it was est.iwatea thi1i; most of the foref.:n;. ur'ea (?5!t~) is 
affected by mild soil. B:r:'osioll cmb' followed by moder-ate 
erofJion. .Heavy soil er(J~Jt-()n H; innignificl..l.nt. These 
obser-vntiow3 b1.s0 !1ignify the fac.'t t.hat, U:le ar'uu ",bich are 
better- stocked at'l? nut wl .. u.:h affected by tb 15 nfonaoe whereas 
the l.ll·6ti which are '..l(lder-~tocked or devoid of' itny vegetal 
cover, aX-I::: wore prone to t.hi~] hazar-d. Soi 1 ero:;;::i.on (".:an be 
checked. by large scale plant.t1tlons in the ldfE:;cted tl.reas and 
by stor·iping indisc.:riminate I;:x"!-'.lc ..... ita.tion of thnber. especially 
in the areas wlwre the forests tire poorly stockf.:d. Soi 1 
ccmser-vution aotivities of the St.ate Fr)l'er;t De1-·art::.m+.;nt have 
ulso IJr'oved successful in checking tbis I-'rClblem 

5.12 GRAZING INCIDENCE: 

Gt'hzing is a major problem wb lch 8.d.ve:r-~ely uffects ·the 
growth and ~egeneration of for'e~3ts, p~rticu l'-H ly in th~ 
forest area!; adjoirJlng tbe hahit.ll.tion~ The grazing 
incidt:l'lce plays an importarlt role in deteriol.-ating the 
conditions of r·egeneration. MO!';·t of the area of Bi laspur' 
forest is affected by ILIedhu[l grazing. However, t.he forests 
irl retllotf;: areas are not much affected by ·t.his menace. 

5.13 .£lEE INCIDEHCE: 

The observations recorded during tht: inventory sl.lrvey 
. reveal that mo~t of the purts of the dis~riLt are either 
not affected by any fire 1nc:idencE: or have very little effect 
of occasim-Jhl fi:r·e!'i. Thert: if; htlrd 1:; any signi fi(~ant f::ffeo:t 
of heavy or frequent fires on vegeta:tion of Bi laspur .distric.·t 
us no harm to the veget,e:t..ion W1.:1S noticed dl,tring the field 
work. Even for occasional fire:.:; no specifi~ arta eould be 
pit! pointed. 

5.14 OCCURRENCE Q£ BANBOO: 

As discussed in the intr'oductocy p~H·(_tgrai·h, B-r.laspur· 
forest does not have pure Baraboo forest a:r:'Bi1 or b~Hllbo(") brakes 
as revealed ·from the table no. 5.1T meant for tbE: various 
land use c las:3es. However', some scattered bamboOG vler-e fm.md 
to be present in about 2129.37 sq.km. area of the forest lund 
over lapping with tree forest!";. Such al"Ba8 'are located :1[1 

north-western par-t, ~x.tending t,(.IWf1l'ds nor~,h eastenl pacts of 
the distriet. The north-wester'n parts hav,=, sligbtly bet.ter-· 
:.:;tocking of bamboos whereas the central and north et1~t(~r!l 
parts' bave very poor stockiHg. 

In most yf the bt:1mboo lJ.reu~ bttUlbo(..~j v/ere fourlu t(, be 
hacked 0'( lit regf::nera'tion :.;t.uge whereii! tJ'trj C h.llill~· fU.t.'IHu1.-1on 
had not ye·t taken pla(;E:. A WHop nu. 5. 14M ~;.a::; l.).::(:n p.r·(_" ~if,,-r(,d 
t.o indicate the location a.nd <list ribut ... J.or ... /. h~ll;b'_'..... f"on:tit.. 
ureas baying diff€-:l'-ent bamboo dUW-:,1.tH::![;. 
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BAMBOO DENSITY MAP OF 
BILASPUR DISTRICT: 
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CHAPTER - VI 

INVENTORY RESULTS - GRONING STOCK OF TREES 
.' 

6.0 GENERAL: 

Aa discl.a;;sed in Chapter V CJn I rrven t.Ol'-Y Re!;u.1tf~: 
Area, out of a total of 7974.5 sq. km. of forest area in 
Bi laspur district, only 7058.87 sq. kw. area W&t; fOdnd to be 
vegeta·ted . On the basis of field data G(d looted from 6133 
sawple plots falling in this vegetated urea. the forests of' 
the district "'ere classi fied into three main strata (foreGt 
types) namely Sal, Salai and Miscellaneous with their' 
respective areas of 3630.58 sq.km, 255.52 sq.km. and 3172.77 
.sq. km. This str/iLtifica·tion 'tla:; contemplated on the b&sis of 
occurrence of these species found in 2 ha . area around the 
!>arople plotn. The art:& under e&.cb nt.rutum ,,<as CUl(If'utc-d by 
giving weightage to the number·of sllIDpl.e plots fallen in eaeh 
stratum. Further. the growing stock in each strat,uw vms 
estimated in terms of no. of stem::; and stem per' b a , to1:.1.1.1 
volume and volume per- ha. for- each important species 
occtlrC'.ing' under different elia. c lasseG and the f;I::~J(lf:: have been 
dit.wussed in detuil in follo ... ,ing PEH'agraphr;. Be:sides the 
above three str-ata of vegetation, :.lev-en se.:nple plots 
representing about 74.53 sq. km. area. 6£ Teuk forest "'er.e also 
found in Bi laspur district but no sef'arate st.ratum was 
assigned to it as the contri but;.ion of t·eak in the forest area 
of the district is negl igible and insigniflcant. Bene;'€: the 
forest &rea under teak bas been werged "lith Misc:el1aneous 
stratum and as such the growing stock has been estimated 
under the above three strata ohly. All the related t~ables 
pertaining to the growing stock "/hieh are described' in the 
following paragraphs, have been appended at the end of this 
Chapter. 

6.1 TOTAL ~ QE STEMS ANQ STEMS EKE HA~ STRATUM:SAL 

The distribution of total groY/ing sto(,;k irJ terms of 
total stews and stems per ha ·in respect of Sal stratum whicb 
occu'pies 3030.58 sq. km. area are given in table non. 6.1T(A) 
and 6,1 T(B}. Tbe tables indicate thfrt in ·t-11i::; str'atum, sal 
has preponderance over othel" species. In all 124.130938 stems 
(341.904 steIlls/ha) of di ffer-ent specie8 ... /ere found uncler 
various dia. classes in this stratum, out of 'which sal alone 
shares 50547145 yteIlls which is 41% of the total growing stock 
(stems) . The otber dominant 'species of thifJ stratum are 
Terminalia crenulata with 11259098 stems followed by 
Diospyros melanoxylon wi th 9206098 f.:iteln::;, Anogei.Gsus 
latifol ia. with 6612824 stems and Ougeinia dalbergioidBs wit,b 
3695409 stems and so on. A Slaf.111 rIl.lJliber i. e. 10a05' stf.:mg (If 
teak wer·e also found 'mostly in lower diaUleter class in tbis 
stratum but its individual contribution if:: negligible. 
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Al,l unimportant speCH:S have been clubbed together 
to form a. group "rest of tbe species" as individually these 
species do not contr·ibute significantly to the growing stock. 
Tbis group of species bas in all 34490477 stems in Sal 
stratum. The total m.unber- of s·tems, stems/ha and the 
percentuge contr'iuutiuo of thf~ If_.~tlding specifjs has been 
indicated beloY~ in order- of their- occur-cence: 

-------~----------------------------------------------------
Order' Speciet; Tot.al uo,­

of stems 
Percentage 
of growing 
stock. 

-----------------------------._-----------------------------

I Sal t·0547145 139.226 41% 
II Saja 11259098 31. 012 9% 
III Tendu 9206098 25.357 7.4% 
IV Dbauda 66121324 16.214 5.3% 

V Tinsa 3695409 10. 179 3% 
VI Bija 2737764 7.679 2.2% 
VII Salai 242'3335 6.667 1. 9% 
---------------------------------------------~-----~------~-

Tot-al 124130933 341. 904 100% • 

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

The species like Gal, suja, tendu have their 
representation in ulmost all diameter classes whereas the 
o·ther specie~_; have their r·t:p['eGent~tion only upto 40-50 em 
diameter Glass. The nurnerictll representation of all the 
:.opecies is in decreasing order .. ,ben we proceed from lower 
diameter class to bigher diameter class except in case of 
Haldu (Adina cordifolia) Ylhieh has no representation in 
diameter classes bebleen 40-70 em but it bas representation 
of 10805 stems in 70-60 diaTl1(~ter elass. Furtber, in the group 
"rest of the ::;peGlefj" alr.w there is ~;;ome representation in 
till the diameter cli:1s:..;es. This is due to the fact that the 
species like Muhuwa, Baheda, Gular, Aam etc, are found in 
higher diti classer.; also ever-ywber-e. Since they do not have 
Bignificarlt contriblJtion indi· .... idually they all have been 
!.IIer-ged together in t,bis gr~oup. 

6.2 TOTAL NO. QE STEMS AND :;TEHS/[li\; STRATUM: SALAI 

Table no.G.2T(A) and G.2T(E} deal wit.h tbe distribution 
of various ~:;Pf1CiF.:s under- differ-F.:cJ1:., diameter:- clJ.1sf:icS of Salai 
:.;tr-utulil. Tbis ut:r.·t1.tum (;ov(~r's a sHlh1l for·(.!st area of 255.52 
sq.kw. located on UPPf.'r- f_:;lopt:t-; ill the hilly terrain. In 
this st:c·at.urct, Bos ... n;,! l:i b. s(:r'pd':"l:1 ba::; HLl1(-keu pr'eponderance over 
rest of the species with 1905750 otoms out of a total growing 
stock of 64/11211 f.>!.A::Ulf.:_ Saln.! alollt' shares 29.6% of the 
total growing ~.Jtock of tbi~.i rJtrb-tulfi. Thf:: other leading 
speci~s of tbis strat\'wl b,!'-(;, lll,(1(.)g(:~ ::;::; ,.1 S lat.-j_ fol ia with 702679 
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stems (11%) followed by Lannen corornandelica wl·th 585.65 (9%) 
and TerrninaliJJ, crenlllata wit.h 361986 stems (5.6%, etc. 
Unimportant species which do not have significant 
contribution to the growing stock individually; have been 
me~ged togeth~l" 'in a group .. rest of specie~;'. This group 
alone shares 1586351 stems accounting for 24.6% of the total 
gr'owing stock (stems) of Salai stratum. The per ha 
representation of 8al8.i, dhauda, mode, saja is 74.583, 
27.500, 22.917 Hnd 11.1137 t,i;.erfl!:3 respectively. In this 
f;tratum sal "las aIr.H) found t.o have 223580 stems (8.750 
stems/ha) but its indi vidual contribution towar-dr.; gro'fdng 
stock in thiq ·si;.ratum is just 3.59(.. mainly in 1 OilIer dio.. 
c·lasses. 

In t.bis stratum most of the species do not have 
representation in higher diu. clas~,;es beyond 40 em. Adina 
cor-difc,l ia has !3bO'«n ::;imilar ·trend HS ::;hQwn in Sal stratum. 
It has no representation in clar.;r,;efJ bet'\tleen 30-60 em but it 
has reprlJsentation in 60-70 diameter- class. Only salai has 
got uniforw represent.aticm in almost all the diameter clas::;es. 
The rnunl)er of st.erlJ~:; of all the species goes on decreasine 
from lower diarueter classes to higher diametjer classes. 

6.3 

The distribution of growing Gte-ck of various 
species in different o ·ia.meter c:1a58e5, by way of tatal number­
of st.em~, and 5tems/hl.l found in Hisce llaneol..ts strati..lIIl of 
]hl~fJPur Iorest, h8.!3 been given in tc.tbles 6.3 T (A) and 
6. 3T(B·). This stratl..lW Govers the forest area of 3172.77 
sq. km. whicb also includes 74.53 Gq. km. fJ.r-ea of Te'o.k forests 
represented by seven sample plots. Since the contribution of 
Teak fores·t in BillJ.spur di~;t.r-ict is in,significant being very 
small wi tl:l regard to area a3 ."/e 11 as growing stock, all the 
data pert.aining L.o Teak forest have been merged wi'L,h 
Miscellaneolls ~:;trl).'tum_ The Miscellanet)l)s r,;tratum of the 
vegetat.ion was ident.ifi*3d under tbe condition wherein nonE: of 
the ::;pec'ies Gal, sa1'-11., teak (')r any other species \118.S in 
position to form it[; O'fm. f0r:'est type. The growing stock 
tables also suppor-t. t.bis far;::i.;-. 

The total growing stock in this stratum wa~; found 
to be 72995250 stems at the rate of 230.068 stems per ha. 
The leading spec:i(~s af'e Terminal ia cr-enulnta wi tb 6519363 
stems, Anogeissl..ls latifQlia with 6334656 stems, Diospyros 
melanoA"'Ylon with 51068;14 stems and Sb.orea robust"- .... 'ith 
4846066 stems. In Miscellaneous stratum also sal contributes 
about 6. G% of g.r'o,,;ing stock ir.i t ... errw:; of number- of sterrm. ·The 
specier; 1 ikf''': ·Ad iml. cord i f01 ia, Anogeisr;u::; latifol ia, 
Boswel1ia Serrf).t~[', Pt.ercl'.;arplw TlIfu'supiurn, Shor'eo. rob1J.Gt~t o.nd 
Terminf.11 ia crlwulat.(1 j:PJ.vf:;: their repr-eseo·tation in almost all 
the d lame·ter cln[;ses . Other species have r:epresento.tion 
mainly in lower diarllet~r classes. As in t,he other tvU) 

str-atD, the nl,Hflber of st ... ~·mm of variow; s:pecies decr-ea.se f r'om 



1 O',vBr' di~Ulet.er oluss t·o higb(1r- diat!l.Bter class. Adlw.1 
cor • .iifoli~ here ha!; fJhoVin u diff(~rF::nt i.:.rend af:; compared t .o 
otber strata with r'egard to its oc;(;url'encie. Here it is 
t'(;:pn::f:;ented in' almofit all diE1.met.;er Glasses. Its 
repr'esentution in tbe diameter cla::w of 60-70 em is wc.,r·e and 
prominent 10 all the stratu. 

On camparis0n of the growing stock (s~ems) in all 
t.r1f~ t,hree st r'ut;.a , it if'; clear that, the Sal is the rir;best 
t;tnltlJl!I vliUl 341. 904 stews/hu. It is folloYfed by S111ai 
stratum with 252,083 steffi~/hli and Mi~Gellaneaus stratum with 
230.068 stems/hu. 

6.4 

Tabl.::: no. 6.4 T(A) and 6.41'{B) deal vlith 1:11"3 
distribution of volume and volum~ per ha of different species 
f<JI.Hld utld(.::r In:U'iou::; diw!lt::ter I.,.} 111;8f...':'; CJf 8&1 frtl::fl:Lwfl. Thf~ 1.:..(,1.a 1 
gr'o'frlng G1~ock ill t.b:i.G r;tru:tum VJH[, estiulfJ.terl to be 34611293 
cu. m. at ·tbe rat(~ of 95. ~j33 cu. T£(. (-ler ba. In this strat.Ulll 
suI alone contributes 16730449 cu~m. af volume ~hich account 
for nearly 48~~ of the total volume of the stratum.' Such 
large volume ()f ~al jw;tifies tbe r;la~;;f;ification of this 
fUi.~est under Sal strutUrH. The utber l£..:ading species of thi~J 
~:;t·r·t1t .. um are Tor·minali.a c:renulat~, Diospyros flit:: 1 anoxylon, 
Anoge·i1;S

'
..lS lati fol ia and Boswell ia r;errata etc:. The total 

volume, voh.lTlIe per- ba and per'cent~e volulfietr'ic 
repr'esentation of the leading species in Sal stratllm are 
indicated beloVi irl or·der of their' occurrence: 

Order Species Volurne( C:u. m.) Vohijfle/ Per'centage of 
ha(cu.m.) total volume . . 

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

I Sal 16730449 46.082 48.3% 
II S&.ja 3960244 10.900 11.4% 
III Tendl~ 1908418 5.258 fJ.5% 
IV Dbauda 1791049 4.933 5,2% 
V Sulai 1698418 4.678 4.9% 
VI Bija 1304214 3:592 3.8% 
VII 

Total 34611293 95. ·333 100% 

Though the occurrence of various species in lower diameter 
olaGses is more than in the higher dia. classes their 
VolUllletric representa:tion exhibits differ'ent trend. In many 
CtJ.seB the volume in higher dia. class is Uluch l!lc're than in 
the lower diaweter clat:w though t-he [luwber' of stews in them 
is less than in the lower diameter class. This is because of 
tbe fact that the trees wi tb higher'. dj tHueter yield wore 
volu[!lt:J "t:..han the fjwaller ·Lrel::s. 
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Tbe flr'owing sto(..:k in t,erm::; of t.otal nc·. of st;elfl~ 
and total vohu[II':' of t.he 1 13 ad in~l f..lI-.. ~c;h'f':; ef.:w:::r~ 11y foll()y,' the 
satfle or'de!·. Howb"ver., sO{(Je abn<.;..r·ul[llity bu~; bt~f:n flot:i.r:f.::d ~(1 
cas!;; of ·tin:-';;'l an;:! Galui. 'I'inSi.i ~tb 'i.eh (jC;(:Upifjtl '.ft.h plEtet3 
GO far lir; flO. of ~,.-t8i1lfJ i1:':: CO(IOE::!"ned har; fc)und place at tbe 
bottom Sil.'1Ce its f.~te(lW have not .'lield(~d WI)!'';: v()hlwt:. On tile 
other band, salai which ha~> got~ ler3c (lilmber of t:;terw.; lmd hus 
been assigned Vllth place, has got Vth P08ot'i.on {i.e. aLove 
tinsaj 1[1 itG voltu(I()Lr')C: r·e:pt·£:sf.:.'ntat.ion. Thi:.; is due t(..> . tbl'': 
fac:t that salai r;tems though 1e9r; in number have more volume 
than tinsa. 

The distribution of total volume and volume per ba. 
of different species found under various diu. cla~ses 1n 
Salai strb.tuUl, has been given i(l -t.abl~ rHJs. 6.5T(A} und 
6.5T{B). The tables indicate that out of a total of 2365333 
cu. '[(I. volume in Salai stratum, Bos\'/e 11 ia serrata alone 
accounts for 1360236 cu. m. which is a.bou.t fJ7% of the tOt.itl. 
volume of the stratuUl. The other lead ing spec·ieu of ·tbe 
str·&tum El.'C·e Aqogeif';sus lati fol ia wit·b 168~jDO eu. ilL • 

Tor-minalia cr'enulata with 141714 GU.m. and Dio~~p:lrof:; 
rflelanoxylon .... Iith H_;)~!430 Gil. iiI. Tb(~ IH~r ba v()lulrie,~ () f UH:: 

above ~;Pteies are 53.234, 6.598, 5.54(3 and 4.009 CIA.m., 

rE':spectively. The f..7tr·atum !:1f; tl Vlbole has yield.ed 92.5G9 
Gu,m. of volume per hu. 

terms 
growing 
better 
yielded. 

6.6 

S11.1b.i ba.s shared only 29. 6:>~ of the gr.·owiug stock :ii'I 

of number of st;.erw.> whereas it has contributed 57% Qf 
stock in ter-Ulf"; of volume. Thi~:i is because salai has 
representation in higher dia. classes and it has 
more volume in comparison to other species .. 

TOTAL VOLUME AND VOLUME PER HA; STRATUH: MISC. 

The distribution of gr'owing stock (volume and 
volCune/ha) estimated under' Miscel1aneol .. w stratum by different 
diameter' olasses of the s'pecies, has been given in tables nos 
6.6 T(A) and fJ. 6T(B). In all 2157504:3 eu. m. volume of 
growing stock was found under vari0US diameter classes in 
th i s strat.um i'h which Bos ... ,€: 11 i a ser-r'ata tops the ~ i'st. 
followed by Ter-minalia cr-enulata, AnogeissllS latifolia, 
Diospyr-os me lanoxylon. Shorea robust·a and Pt(: r'ocarpl..ls 
mar·supillm. The total volume per ha. and thei.r- per-cent .age 
contri bution of the l ead ing speciet.> t.o t.he tot-b.l growing 
stock of }<11.f3 1.:;e llaneow3 st~r-attllll, ace indictt:t.ed over'leaf in 
the order of their oc(;urrence. 
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Or-der Species 

I Salai 
II Sttja 
III Dhauda 
IV Tendu 
V Sal 
VI Bija 
VII 

Total 

Total volume 
cU.m. 

3861415 
2845904 
1757819 
1390220 
1385973 
1091962 

21575043 

v 0 11 . .H11l~ / 
ha(cu.ro.) 

12. 170 
8.970 
5.540 
4.382 
<1. 368 
3.442 

68.001 

Percentage 
volume. 

17.9 
13.2 
8.1 
6.4 
6.4 
5.0 

100%. 
------------------------~-----------------------------------

As discussed. in para 6.3 none of ·the specief3 found 
in this stcaLum w~s in position to form its own 
str.atum/forest type and as sucb t·bese ar'eas WEJr'e clasaified. 
as Miscellar;eol . .lS stratuw. Thf,: volume contribljtion of' each of 
the spE:ciEJS mentioned above I also suppor·ts this 

. classification. Boswellia ser'rata though bas less numb~r of 
stems than Tt-r'minal i a e;I·F.fnul fita has contr-i buted more in terulS 
of volume as it was found more in hlgher diameter classes of 
tbe st.rhtuIll. In the growing stoG.k table for number of StI;1IllS, 
T~!'minuliu (:t~e'wla-ta o(;(;upieG fir8t position and Boswelli1.1 
fourth position but in tt:[1(!S of volUlue.Bo: .• wellla Gerratb. hflS 

·toppt:;d the 1 if;t even above Terw'inal iu c:renulata. In tbi~.:; 
~tr-atIJm distI'ibl.ltr:ion. of VOhHll8 is obser'ved to be deoL"(:8.silli1 
from lower diameter cl~ss to higher di1.1meter claDS i.~. it 
fo11o"l8 the saWE: t'['em} as the di~tribution of stews ill 

various diameter classes. 

As regards per ha volume in v£J.rious strata it c£J.n 
be stated that Sal stra.tum is richer with 95.333 cU.m. of 
volume per ha followed by Salal stratum with 92.569 
cl.l.m./ha and then by Miscellaneous stratut£1 with 68 . 001 
eu. w. / ba Sal stratum has got better stoc;ldng in terrns of 
stems as wfJll as volume where{is Salai which is Hl 3rd 
p08i tion .... /ith r'egar'd to no. of stems/ha is 2nd in terras of 
volume/ba leaving bebind the Miscellrmeol.ls . f;tratum ~iitb 
68.001 cu.m./hti. The Miscellaneous stratum tbougb hus 2rid 
place in t,;.erms of stel.l/ha occupies 3rd place in terrns of 
vol/ba because the species under thio stratuln have yielded 
coroparitively less volume. 

Table no. 6.7T gives distribution of stems and stems 
per ha of each of the species by their diameter ola.sses for 
all the three strata of the distr'ict combined together. 
This ta.ble indicates the aggr'egate number of s·tems and f;telllS 

per' hectare for all the species found in each diameter 
class in whole of the district. The distr-ibl.ltion revt'als 
that in all 203567360 stem or 288.385 stems per hectare were 
found in tbe ent"i. re vegetal;'F..,d urea. From the table, '1 t is 
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clear that Shl)rea robusta d6rrcirw.tr:.'s hll other species in 
·tbh; regard ~,ith '2.7.32:::' of contr'jb:xl>iu[l to grovrlng ~3to(;k 
followed l;y Ter'Iuinali& cf'~(!ul[il, i"l, Dios1-'YI"()s rtlelb.{10xylon, 
Anogeissu8 latifolia, Boswellia sarrata, Ougenia oogeinensis 
and Lariclea cor'u!w:mde Ii e8. et.c. The to·tal fltellls, f;tems /J:w 11Dd 

Lbl.:ir I'ur'·;,,:m!;.t1tle cl)ntr-ibution to EU'O\~'i{lg uLO(Jk hi ri':::Jr'~f::t of 
tbe .ahu\>'!'; leh.uiclg :;i-'l.1cies .i.~; wl::nti()(I,~d t.'e10w .in Ult.1 o.cder c;,f 
their oocurrence: 

--------~----'--------- - ------------------------------------ - -
Total hO. Stems/ha 
of stew::! 

Per'c(mtage elf 
i. .. ()Lal IU-ovi'l.ng 
stock 

------------------------------------------------------------
I S~.l ~)[16167H4 73.790 27.32 
II Saja 1814~J4:)2 2£. t')99 0.91 III Tondu 146(;4277 2~~. 774 7 . 2';' IV Dhauda 136t10U,6 19.338 6.70 
V Salai 9269998 13. 1~32 4.55 
VI Tinsa 5691839 8.063 2.79 
VI Mode 5467437 7.745 2 . 63 VII 
-------------------------------------------------------------
Total 203567360 238.385 
-------------------------------------------------------------

The overall pir.:tur-e (If the growing stock reve;:;,.ls 
that st.t.l is the prodowlw,}.nt specie[; sharing about 27% of -c.he 
tot~l growing stock of the dist[·ic~. S~lai i.e Bosweilla 
serr-ata t.hol..lgb doe!; ni:Jt cont,Y'i but I'; muc:b to tJH:: tot.al tU-ovling 
stock it has dominance in some of the f'-:Irest ~r'eaG due to 
"'hieh such areas wer'e clar;sified under Salai str'atu1fJ. 1'eak 
bas lilmost neg ligibl(;I cOi"ltl:'ibution with 923,5 18 stewt:i {or 1. 3 
stems / hectare) in whole of tbe db:;1;.rict 

6.8 COHBIl:l1ill GROHHlQ STOCK : VOLUME 

Table no . 6.8T giv8fi dhitrihut .. ion of combiDed 
growing stock in ter-ms of volume as estimated for whole of 
the veget,ated area of B-.! 1 a::;pur' dif .. ·ti.~ict. covered under t hree 
r.>tratu. i.e Sal, Salai and Hiscf.:illaneous. Th+.;: table gives 
d etails of total volume of species found in various diameter' 
classer; and also their vohuCle per hectare in each rJiameter 
class. Volume of tbe total growing stoclt works out, t(} 

58551664 cU.m. or 82.948 cU.m. per h r.o!ctare of vegetated 
a{.'8a. Out.. of tbis Shot'e a l'obu:;ta (sal) contributes ·the 
highest a s an individual species. The . other leading speoies 
are TEn~minal ia er-enulata, Boswell ia serr-ate, Anogf;;i s~Jl..w 
latifol ia, DiosyrQs me lanoxylon, Ptcl:'ocarpu.s marflupiullI, 
Lannea coromandel iea. Teak hus thf: lovre :,t contribut.ion of 
64332 cU.m. as an ind iv idut.tl species . It works out to only 
0.091 cu . m. per- hec;tare. Tbe total volume, volume pHr' 
hectare and percentage of total growing st.ock of the above 
If:b.ding ~;;pf;(:i(~,ti 1::I.r0 indi e ated belo\ll iri the or'der of theLc­
oc:cl.a-renr::o:; ; 
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v {~, 1 Ulill:-;: 

( (;1..1. HI. ) 

1 S~.l lB.1!;r3BG0 
Il Suja G94781)~ 
III Sallj~ G~J2m)GG 
IV DhwJdJJ_ 3~"174~:t7 
f1 
~ Tendu 3401 fj 1 '1 
VI Biji;l 24,t4.~jgG 

VII l1od(, h~[l:H39n 
VIr 

ToiJl;jl 5135!)lGG4 

V(;l/bf;.i. 
( ( ' q. fli 

" t." "",-,.I 72~) 

'j . • 34 '\ 
9. G~~~) 
r 
'..I 2BG 
4,01::1 
:$ 463 
]. !j0~:~ 

Pi;: r'(;(;n tl-.l!£t.: 
,,·f tut,1il 
gr·o¥.' itt~J ,J t .• y~ t 

31.01 
11. B7 
11. B~~ 
6.3f 
5. t31 
·:l. 17 
1. 81 

100% 

Tht::: O'l~l~~d 1 pir:t·l.~l·'': of the' gr'oV;irlg l.itock reveals i.,hat, 
sal is tbe luain spf.;'cies dominanting over the forest "Vle&Jt.,b 
of Bilt1spur distr-ic:t. It f;bar-es about, on£:: third of thf.: t.ot..-E:2.1 
grolt/ir!g sto(.·k. The second leuding species is saja which 
eontr-ibutefJ 11. 87~~ towards tru.: t.:.otal gr·(.)~/irlg st.or.:k. 
Boswell ia G(,;:rTtlttl (nalai) though has fj ftb place in t he 
gr'oy(ing stock table for numbf~r- of stems, OC("'Upif~~.i thi :cd 
p(.J:;it_;.~(m in volumetric (;(')(It-r-iu'..Itim1. 'fhis is because of the 
ftJ.ct, tJu ... i:. f_jalai .~,,·e£l br;: .L(lg It-:t':;~; in nuwbe r' J'il~ld(:d we, r e 
volume th~D species like Di0spyrO~ ffl~ l tinoxylon (tendu) which 
has CHor(-,; rJurtlbf-.::r of stem!_~. Tf:<f1du vn:J.f; flJund mort: in 1()~1"';:I:"' 
diamat·Gr- clw:;ses. The voluwetric: r-epr-(jsf:lntatjoh of gr'c>Vling 
stock from lower diametee cia,;f; to higbfir diametf:r cla~::;~::it':'; is 
also in dec:l:·ea:.> ing or·dtr- with a few ex()eptiuns. Sal a(Jd s~du:i 
have shown gradual rise irJ volume fro({1 lower' d itimett;;r' (j lU:::if:; 
to middle or·der· diamet.er· ela.Gs find there tif ter' both bave 
sho\lm decreasing trend in higher diameter' classeto . 
Tellk, however') 'WE1S found mostly in lower dia.meter- clas:3es awl 
wa:;; bf;ont in middle or' higber diameter classes ie . beyo!1d 
30 om diar!18·ter class. 

, 
6.9 MEbll VOLUME'1 ~U,_M....J.. Jri TOPOGRAPHY CLASSES: 

Mean volume per hecture of the growing sto ck in all 
the tbret:: st~'atu as c:alc:ulat,ed for- various topogr'aphy c:1 a s ses 
is reproduced in table no 6.9T below: 

Table no, 6.9 T 
IVlerm volume/ha b.Y. topog{'~'1pby c:lasf;e~;; 

----~------------------------------~----------------- . _-_ .. _-
Crop compo'· 
fJition 

Stl1 
8&la1 
HiGc. 

Flat 

73.041 

34.014 

58 

Gently 
r'o 11 ing 

'1H. 3 fJl 
48& 2:-:,!5 
1"':: . Dr}? 

Hi Illy 

l (~~H . 7 :)'1 
HH.432 

3 5.025 

Very 
b.dl y 



Tbe table ind:ieate~:; th8.t u11 tbe Ul{'f;E: for'est types 
bavf: ruaxiltJum corJ VI:' ibl..lt ion 'I~o tbE:l r t.ot,al gr'o~Jing stock froul 
billy t·crTl1in, Tbir; ubvl.u, .. wly pr'o'.1(:s the f.oint t.hat 
vegetation in hilly af'fjaS l~~ It=~]s Pr-Ot"lf::- l.() illil:;it cutt_;,ing 
aDd uthe~ biotio interferoD00H. Amonaa~ the three forest 
type~J Sal again tops the lif;L of rueU(J volume pf::-r bectar.-:: in 
all tile tb:ce/j k:i.wit-; ()f' ter·r'aiu. A!lol:.ber' I'(jl(Jt., of ~:;ign:i ficurJC& 
i~; that in alI tb'_j t.hr·,::ft fOf'f::ut. tYf";jS 'U1'3re is mndwd 
increase in me&n VO)'.Hit1': per.' bect.ar'e frow fJllt. land to billy 
tf.::crain. SaL;j_i f.itratuw i~:; c;()cflplf.;b::ly abfJent in flat tt::~rrain 
liS l·t is no:r'f[Jl:.tl1~l i'ol,md in plop::..- ('n:' blll:y Ijx·eas. 

6.10 

The d i r;tr'i but.ion of !!lean volume I'er- hecte.fce iJ.nder' 
varioLls s16pe cla.::wes in all t·he t:hr'ee f]trata if':; indicated 'itl 
t .able no. 6, H~T. 

Table no.6.10 T 

--------------- --------------_ . - --- - - -- ---- -----~------------
Crop Slope clas~e~ 
compos i t.i ou - .. -.- _--_,_ -.-- . - - ._- ,- ____ ., _._ _ .. ,_ , ___ ~ _____ ,_,, __ ,_ . __ ., ____ _ 

-------- -.- -- ---...-- .. _ -.- .- -- --- -- - _ ...... ~_ .. -- _, - --........... " .' -. -. ...... _ ........... - ._ .. _ -- -._ •.. - - _.; -.-- - - ._, --- - ----
Sal 
SalEll 
Misf.; . 

74.324 
f>4. [>30 
44.352 

112.343 
114.036 

83,814 

137,842 
34,952 
93,853 

-_.----_._------- ---------_.- .. -- - - - ----------_'---_._ -----------------.------

MeaCl volume per hectare in Sal a nd Miscellaneous 
strata 'is fOl..md to be inuceasing ",ith increa:3e in slope 
per'centage fr'CHtl < 10% l..Ipi.:;.o 100% v/berellB that of Salai stratwfl, 
incr'eases upto 613% !:;lope and trvm ~uddenly dips to the 
Ibvu::ti't point. Me&tJ volume per' bt.:cLar·e in 8 1;;.cb str-atum if; the 
least in the lowest ~lo~e class. Tbe table also Huppo~Ls the 
obser'vation t.hat, bigher' ~,lof'ef.; bav(,: good vegfft ation ~s 
cO((Jpar'ed to f1 flt or- I·l a:iCl tH : eJjB. 

6.11 l.vlEAN VOLUME (CU.M. )/HA BY SOIL DEPTH CLASSES : 

Table nQ. 6. 11 T gi V(.:n belul;{ gi ve~; d:iutri b u ticm of ((lean 
volume pt!r he(.:tare by soi 1 depth :in all the ·three str'ata, 
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T ilb 1 e fW. 6. 11 T 
Mean vQll.lme/b~ Q.y soi 1 d~pt~h c19,sf.>BQ 

. Crop Soi 1 depth 
composi tion '-------------------------------------------------~ 

Sal 
Salai 
Ni.!:;c. 

Very shallow 

9.104 

76.30f3 

Shallo ..... 

54.855 
48.857 
65.91:3 

Medium 

96.714 
68.234 
70.840 

Dr.::ep 

98.597 
142.8:38 
6~3 . 65D 

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

Mf~an '110 lUll!!:: is rM):r.'i) ill [ur:d ittw and d • .;f:P n6i l~_> than H. 

tb<:: soil!] having Vf:;ry !_;hal1o", ur: :;1:'111110\01 !Juil dept,b, In Sid 
and Sa.lai fJ tc'atl.lItl rnf;an v·ulurue I.-'I:::r beulAH't:; ineretlf3es wi tb the 
inGrefl.!}c: in the dt::p,tl-J of tbe G0i 1 wheruas it fluctua-te!, in 
Mit;;cell~neolJfj stratum. t-1ear, volume PI.::c rl(~I_;t,;.~re in Stllai 
!:;-trutulH i:.; very bigb :t.e. 142,33:3 cu,m./ba in dF.--CI' soils 
owing to the preSence of big trees. 

6.12 

Table no. 6.12T give:.:; dif;t.-cib,.ttion of mean v(.)h.lUl~ per 
hectare by canopy 1 ayers :in 1111 the t,hret: : .. trata. 

Crop 
composition 

Sal 
Salai 
Misc. 

Table n(J. 6. 1.2T. 

No stor'ey 

28.774 

8.977 

Single storeyed 

54.410 
92.477 
29.972 

Two stor-eyed 

114.170 
02.573 
88.659 

The result showf; that mean volume in all the three 
str'uta if'> maximum in two storeyed forest followed by that in 
t.he single ~;;t,;.oreyed forest. Sal and Miscellaneous strata have 
some volulIle in storey-less forest as well. Ac·tually 'No 
storey' for'ef;t;t] ar-e the Cr-O_t.'f':; wh ich bave not attained any 
canopy being at regeneration stt1ge. Since there is volumetric 
contribution fr'om this c:lass alf.;o, it. is from mother tre(:s or 
scatter-ed trees above 10 em diameter found in sample plots 
in r'egerH:ration c·rop. lola for-est at regeneration ~.3tage W1..1f; 

found in Sa.lai str'atulII. 

6.13 MEAH VOLUME (CO, M. ) lHA BY .TQE HEIGHT CLASS.:tlli: 

Table no. 6. 1.3T gives diotributian af mean volume per' 
hectare by top height classes for the three strata. 
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'ruble uo. G. 13T 
Heun 'I/O 1 ~l!a~Lh~ h .. z 1.'11:' t!t.:l&'1U;. .G 1..1!S~;1;;1 

----- - - -- ...... _ ----- .. _-_ ..... - ---- ..... _ ..... "' .... _ .. _-- -- ._- --._ - •. - _ .... ... _----- --_.------- ------ ----._-
Crop 
compo­
sition 

--------~---------------------------.----------------
1-5M 6-10M 'II-15M IS-20M 21-25M 26-30M 31 M+ 

--------------------------------------------------------------
Sal 
Salai 
Mise. 

15.208 49.032 52.011 
4G. 0~~6 

6.418 17.439 42.701 

92.SG2 
87.6kn 
89.360 

131.8l0 146.849 22l.292 
182.778 
116.625 162.388 

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

From the table, it is revealed that in all the three 
forest· types mean volume per hectare is found tC') be more 
between top-height classes 11-25M in which Salai takes 
l1 lead. In all the thr'ee fOl"t:::>t types mean vol ume ~,hows an 
upward trend in eacb higher hf.light (;l&Gs . SI.i! forest t,..yp,.; 
htw voluri1etri,~ t·ef-·r·eserrtution even upto 31 M+ height C11.1S:3 
'{(bere Uie (J't-her- two fJtrata aI'~ ruiss ing. 

6.14 

Table HO. 6.14 T g·lvl.~f; distr-ibution of wean volume per 
bectar.·e l .. u"lder· va:r-iouH fd.3e c:la!.ses es·timated in all 'the three 
forest typl~s. Tbe table f.ibo\,(s tbut' ruean volume 1.mder Sal 
st·[·atuIH incr·ea5f.;'!.' vii th iw::t·ease it! :,>lze c:lat:;s ""he:cB(W in 
cas!;; of Salai stratum t ,llert.:: if; almor;t. the f;ume mean volume in 
pole crop, big i~ imber' and ((fixed G:iZ{~ c'lasfi. Boy/ever, r1lf;e.n 
' ... ·(Jlume i8 mucb less HI small timber' (;lar.m. F(,)l':' 
Misccllaneouo8 !;t~:catum also ffll3Un voluHtI.:: 1I0r' IV.J(:'thr!7; d.i~,play:.:; 
an asc::ending trend l.lpto 3~.:) em diameter- c las~.;. Tho": table 
obviously points to the fact that mean volume per heutare 
increases with the increase in diameter of the trees except 
in ca~;e of Salai st.ratum. 

Table no.6.14T 
Mean volume/ha .!2:Y. size classe 

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

Regene­
r[1tion. 

Pole 
crop 

. Small 
timber 

Big 
timber 

Mix1~d f.iizE: 
class 

-------------------------------------------------------------
Sal 
Salai 
,Misu. 

29.949 

11 . 283 

72.957 
97.750 
46.580 

99.655 
4~?i. 7 :3~J 
79.~8H 

103.622 
92.477 
9G. 3tH} 

110. 165 
97.4:31) 
87.372 -----------------------------------------------------------

6. U, 

Table no . 6.15'1' gives diut.ribut ,i o (J c)f tot,al form:rt­
area of Bi laspur' di:::;tr-ict under- ea(;h s trat.urfl, v o lume p e r 
h e c:tare in respec tive stratum with f ·e r (;ent.age s t andard err-or 
for- area, Err'owi ng s·tock and volume p e r- h e etare calculated on ' 
the b asis of number of plots fall i ng in eaoh forBs t type. It 
indicl:l.t.es that 1'8 :r·c::(·mt~I:H:: st{lndar'd e:r'l-or- in case o f Sal 
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forest type is considerably less. S(11ai forest. t.YPe which 
has less number of sample plotr; a.ttributed to it hag 
comparatively higher standar'd er.-ror . In case of 
Miscellaneous forest type which has lef.w representa.tion than 
Sal, the standard error Wb.S found to be slightly more tbt1u in 
Sal forest type. 

Table no . S.15 T 
Growing §t,od~ Jitlh f<;rt'imai&. Qf S. E. ~~ h:L fQref,;t ~. 

----------------------------------------------------------
Forest 
type 

Area 
(Sq. km. ) 

SEX ¥fJl/ha 
( au. TIl. } 

SE% Total SEX 
vo 11..lf(1c 
(~J0~~ ) 

----------~~---------------------.-------------------------
Sal 3630.58 4.3 95.33 3.6 34611. 3 5.6 

(341) (336) 
Salai 255.52 20.8 92 . 57 11. 9 2365.3 23.9 

(24) {24} 
Misc. 3172.77 4 . 8 68.00 5.1 21575,0 7 . 0 

(298) {293} 
-------------------------~-------------------------------
Total 7058.87 

(663) 
3, 3 82.95 

(653) 
2.91 58551. 6' 4.4 

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

However', the standhrd error's f o r Sal and Mi scellaneous 
str£1ta ttl·€: well within the permissible limitr; of +10% Whf,H'eUS 

for Sulai str'atu1!I it is cOl!(plirativ0 1y higber ouviou~l:t owing 
to the feet ·that tbe re weer: ouly 24 S8.£iI1··1e plots in tbis 
strtitulli as ' c OlC.lpared to 341 and 29 8 plots \.mder SuI and 
Miscellaneous strata respectively. Howeve r, Ute estimation 
of area and growing stock under Salai stratum can be' taken as 
indicative. 
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CHAPTER VII 

IHVENTORY RESULTQ: BAt--mOO GROvHNq STOCK 

7.0 ARE~: 

As ::indicated irt Chapter V earlier, the inventor'y 
resul ts show that none of the sample plots was located in -t,he 
land us~ 'Bamboo Brukes' as is evident from Table no. 5.1T 
w::ant for land us('.: (.: 18.srJcs. It ind icates that the forests of 
Bilar;pur d.istrict do n(")t;. have pure bawboo a.'rea. However, 
bamboo!] were found in about 212937.2 ha area in asso'ciation 
vii th the trep. for'est undt::r var'ious bamboo density classes 
b8.sed on i,;,be numb(;:r of ("lumps/ha and qual i ty classes based on 
lengt.b of the culmf;' The tab].e no. 7. 1T produced below shows 
the bamboo foresl __ ar·e;.l under different quality and density 
(:lasses. This t ... able indicates th&t about 15% of bamboo 
forer:.;t area har; dr;:w]1'} b8.Tflboo having 100 clumps or . more per 
ha; about 12.5% area bas moderately dense bamboo having 50-
100 c ll..lwps/ ba, About 52.5% area is under scattered 
/spa.rse bamboos having 1-50 clumps/hl1. The r'emaining 20% 
a.rea has either. rfJgeneration crop of bamboos or hacked 
bamboo clumps. In all, only 15% area cont.riblJ.tes to bamboo 
vegetation and the rest 3!j~~ forest area has no 
contribl..ltion. From tbe table it, is also evident that major 
part of the bamboo forest area (66%) has 1st qual i ty baraboo 
with aver'age he:ight .. 6 m or- more. The second quality bamboo 
with aver8g~ height between 4-6 m covers only 12·,5% area. 
and 'the 'tb i r,:l qual i t.y bamboo with average culm height bet'fwen 
2-4rn covers just 3% area of the bamboo forest. The rest 
about 13.5% of area bo.~1 bamboo regeneration where clump 
forcoation has not yet I;.aken place. Dendrocalarnus strictus is 
the only bamboo speci~s found 'in the area. 

T8.ble no. 7,0 T 
Di!ltribution Qj_ BWflh,QQ l.:1u.::a l. .if! ba) .Q.z density anq quality. 

-------------------------------~~--------------------------
Bamboo Quality Tot.al 
density ------------------------------------

1 2 3 4 
-----------------------------------------------------------
1 2129.4 2129.4 

(2 ) (2 ) 

2 9532.2 9582.2 
(9} (g) 

3 20229,0 1064.7 21293.7 
(19) ( 1 ) (20) 



~.--
! 

II 25[1[12.5 1064.7 26617.2 
(24) ( 1) (25 ) , 

& 24487.8 8517.5 33005.3 
(2:3) (8 ) (31 ) 

6 58557.7 14905 , 6 5323.4 78736.7 
(55) (14) (ti) (74) 

7 1064.7 1064.7 11711. 5 13840.9 
( 1 ) ( I} (11 ) (13) 

9 27681. 8 27681.8 
(26 ) (26) 

-------------------------------~---------------------------
Note: F'igure~.; in bracketn df:f10tf.:: humber of flample plot'o 

-----------------------------------------------------------
S. no . Bamboo density Description . 
------------------------------ -------------~-----~---------
1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

Pure bamboo 
'h:ry den~;e 
D(';;rJf:i(~ 

Moderately denae 
Sc: at· t • .; n;d 
Sparse 
Bamboo p.r·esent 
people. 
No bamboo 

2~~0 or Illore clumps/ha 
150-200 clumps/ha 
H~0 - 1 5~~ . 
50 - 100 
2~j - fJ~~ 

1 - 20 
but c; hU[lp!~ camp 1 ete I?, hacked by· 

• 
B~.[illI.,~,B:)\\~~,~!¢.,l ~Y absent 

, " .•. !lWip'~ ~dti'ii'(1:t1t!'t·on'l:··h~'~ {~qt .ly~.t ~··' ~f+4ttm, .' 
l~lf,; lA9 ~;!\f.~j\~)~~::~1~ifr;·~~£~~~ ~!.,:~lf~'til4~9t ;';'i~: ~I~i~ 'I" r; ' y~~,;~' 

--------------- --------------- ----- ------------- -----------
7.1 BAMBOO CLUMPS EE.R liA BY QUALITY AND ilZ.E CLASSES: 

Table n o . 7.1T produced be lu\'I' givef' distritll,ttion of 
bamboo c:u l~(lS per ba by bamboo qua 1 i ty and clump s i:;; e 
classer.>. It revf~i.:11s tbat number of c ulms per b tl is [(IOU:: in 
the lowe!'.t si:;;e ·that in the Ch.nilPS hbving di a Hleter l €:~ .. :r; t.han 
1 m followed by thOfW in middle s ize clu$s havii:lg c llAmp 
d iJ.Ifleter 1- 2 wand finally UH:: 1 e tJst fluwbf.::r o f buwbo0 
clump:'] in higher diamete r. elafJs of (:luWf's 'having r(i(j l~f:: Li1hll 2m 
diameter' at base in all tbe qUhlit,y claf.>st:~; of the 'LUrilbOm; . 
Table further indicates that first qual i ty bamboo bar; more 
number of clump s i. e .121.077 I_.oer ha as against the s econd and 
third quality bamboo '#hich has 37 .096 clumps per ha on l y . 
The ma.jor par·t of the bambo o vegetation is under fir'st 
quality. 
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Quality -------------------------- ._-------------------------------. . 

Table no. 7.1 l' 
No. Qf ph~lnpB pet ha .Q.z gUJ.:l.lit~ !.:.m<.l,. size classes 

Total 
-- .. _ - .-':"--------- -_- -_._------------._---..... _- ..... _---

1 2 3 
-----------------~-----------------------------------------. . 

1 97,923 29.923 3.231 121.077 
2 & 3 

37.096 ------------------------------------------------------------

Ta'ble no. 7.2 T prodr . .If':f;,d below gives distribution 
of bamboo culms/r.::lump by fJ<)l.lndn~!.;s and quality of culms and 
by clump r;i:,i8 cl.!H·;~jeG, Tltble shows that under first quality 
bar{!boos, the number of culm:'; per clwnp if'; more in higher size 
clLtsl:: wheri::l1r; in CEJ.Be of s(:cc,lnd and t,hird quality bamboo the 
number of culms per clump is less. This is because of the 
fact tha.t second qual i·ty bamboo is subjected to more biotic 
inter-ference thereby causing disturbance in its natural 
growth and t:Jxp.!'.lrwion. Fur·ther, the first quality bamboo bas 
~/ielded mor-e Gulmr; per clump t.han the second qualtity bamboo 
even in t,tJ(:: ~:;hme diaweter' cln[j[; of t.be clump. About 50% 
CIA Ims in 1~he arf;":'l wer'l) found to be gr'een and 50% dry in all 
the quallt.y (;laf_)~;e~; 1 ikewise about 55~~ culms per- clump wer'e 
found to be sound and 45~{' dW(fFJged; out of which 43% WF::re 
having !.:;ome ut.i 1 :L·ty hnd 27£ decayed c:ulrns "Ii tbout any 
uti 1 ity. 

Table no. 7.2T 
BaJ[iboo CU.l.rrI.~;/C hrm£ 1~ so,_mdne;;s g,nd ill!al ity of cu Ims ~nd. 
cltu(l2 _Gi_ze.t;t . . 
-----------------------------------------------------------
Qua- Clump Green • 
lit:,.' ~_; ize sound 

Green 
d.a[lfag(~d 

Dry 
sound 

Dry Decayed Total 
dawaged. 

-----------------------------------~-----------------------
1 3.41362 1.66279 0.44763 0.99418 0.13953 6.66260 1 2 9.19173 3 .. 30135 1. 06849 2.28767 0.30137 16.15066 3 15.25000 6. 00\":j'00 6.25000 10.50000 0.75000 38.75000 

2 of 3 1 2.47613 1. 0000~_'J 0.23809 0.42357 4 . 14284 2 2.00000 1, ':,0';X30 3.50000 
-------~---- . --- -~--~----~---------------------------------

7.3 .QJJLMf2 PF,:£ H!_~ 13_'.( 90UNDHE..GQ.t.., QUALITY AND CLU~E SIZE 
CLiiSS,EQ: 

Table no. 7. 3T gives dist.r-ibution of bamboo culms 
per ha by t.belr" f.; (.t1 .. mdne~3s, quality and. clump r;ize Glasses 
over the furest area where bamboo is found in association 
with otber tre~ vegetation. 
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Table no. 7.3T 
Culrn~/ba ~ G(.Il)ndrH':B~ Gf Gulm!l..._ bamboo gl..la.lity and clump 
size claG~L... 
--------------- --------------------------------------------
Qua- Clutrrl-' Green 
lity 3ize soun~ 

Gr·t:!f::'!1 

d lAnW.g ed. 
lky 
!3O'l.lno 

Dry Decayed Total 
damaged 

-------------~---------------------------------------------
1 300.57f> 146.197 39.361 37.411 12.268 585.812 

1 2 275. 0~16 93.736 31. 972 63.454 9.018 483.276 
3 49.273 19.336 20. 194 33.926 2.423 125.202 

Total 624.394 264.369 91.527 189.791 23.709 1194.290 

2 + 3 1 
'1 
(~ 

Total 

77.430 
11. 612 

31.290 
G.709 

39.092 39.909 

7.449 13.410 

7.449 13.410 

G. Total 713.936 304.363 93.976 203.201 

129.629 
20.321 

149 . 950 

23 . 709 1344.240 

The table sbow'~> t;ba t out· of an a.ggregate of 
1194.290 c:ulrm:; per' ha of bamboo in 1st quality, 585.81.2 culms 
(i.e. nearly 49%) are found in the lowest olump size clas s of 
1·-2m, ·133. 2'lG t,;ulllls{w,,-urly -10%) in ·the next clump size CltlSS of 
1-·2m and finally 12:" . 202 cl.l l rM:; por ba (nearly 11%) a.re found 
in c lump [jize witb dil.JJnete r Oller. 2 Tn. Again out of this, 
tno:;;t of the bamhoo GulW:3 a re green rJol.md (nearly 52%), 
follOWt"(l by {?;ref'm darcwgc d GullClG (22%), dry d a ma ged culm!} 
{16X}, dry rJI):"l l:'ld (;ulrtl.') (8% ;· b.rld la~th' by decayed c1.l1r(ls which 
C()nst:i ·tllt~es jU~li:;. 2~{; o f t he to!.;.al number of first quality 
bamboo culrrm found per her.:t,ar8. Similar ly for s e cond a nd 
thil"d. qualit;y, bawboo contribut ion of gre en sound c ulms is 
maximuTlI i .e. ft(~ar' ly 5m?- fo.ll oo,.;ed by tha t , of green darll&.ged 
culws (rlf.::u.1.·ly 2'1%),thc:.t'1 by d ry dmn[1ge d culms and Inst ly by 
dr'Y sound r.::ulrw.1. On t ,he who l e , out o f 1344.240 bamboo culrtm 
per bu. , tbe r.'e I'l'IJ-: about 1 H14 . 290 culm::; o f first qua lity v{hi e h 
corltr' ibute n 1j [1rl ;y' 3 0:;-~ and th(Jf';l~ o f ~wcorld and t .hir·d qua lity 
corrt-r'ibutl';; jl.w t. 11~. ; whi (~b proves t .bat forest are as of 
Bilus pur d istric t h a ve good quality b a mboo fores t where 
major r.·ef'1:'esf.mt.aV~on i s (') f gr·t:€m s o'Und b a wboos foll owed by 
g reen damage d, dry d ar(lI:'l.g,,,,d a nd d r y f3 ()I.md c u l ms. 

'ruth., o() . 7 .4T g i v F.·G di Gt r·j_ bu t ion of t o t.al n o. o f 
culrtlf.) b y t h ei r soundnes~; ,ql..w.l i t.y and c lump rJ i ze c l asse s found 
in who le of t b e f or'(Js t. a n ?u, . This t able [;bovw 'I;.rl (:1.t 

[1 1.~ot[11 of 1 7 ~~, 782 J 9f~~~ c u 1mu of bamboo of a ll the t hre e 
quali t y clasue::> vl':; t'E: fOl..lnd , o ut o f whi c b 16 7 , 8 43 , 700 c ulms a re 
() f f i rsl:;. qual i t .. ,)' \'lb i1 e . 4,949, 200 GU lrm:i a.re of s e cond a nd 
t ,hird qlw.l i l;y . Ni t .h r-e g (1.r·d GO t.hei r' soundness, it c a.n b re: --_ 
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stated that majOl:' eonLr·i buti (Jf1 is of green sound culrrrs 
follo'ded by that. of. green dJ)r(Itt£~.:;rJ. (;1)1[((8, then by dry dar((l~ged 
culr[l~, dry sound Gulrrm and finally by decayed culms. 

Table no. 7 . 4T 
Total no.. .9f c 1illll. in . 0~0""::" Q_;:~ flQ\!nctn.~§. 2i culms I bamboo 
quality Q.nd cl_IJITI.;2 ~iZ8 clqt1se~1. 

------------ ---------- -----------------------------~--~----
Ql..la-- ChImp Gr-een 
lity size sound 

Grf~en 
damaged 

Dry 
!;01.,md 

Dry Decayed Total 
damaglS'd 

-~-------------~----~-------------------------------------
1 

1 2 
3 

422.42. ,1. ~~2546. 3 
33654.6 13333.2 
6924.8 2724.5 

.5531.7 
4483.3 
2838 . 0 

12284.6 
9620 . 4 
4767.9 

1724.1 
1267.4 
340.5 

82329.1 
67918.9 
17595.7 

--------------------------------------------------
Total 87821.8 37154.0 12363.0 26672.9 3332.0 167843.7 

------- -------------------------------------------
2+3 

1 
2 

2557.3 1032.7 
333.3 237.4 

245.9 442.6 4278.5 
670.7 

----------------------_._-------_._--------------------------
Total 2940.6 1320.1 245.9 442 . 6 4949.2 
-----------------------------------------------------------
G. Total 90762.4 38474.1 13108.9 27115 . 5 3332.0 172792.9 
-----------------------------------------------------------
7.5 GR,EEH STOCK QE DAM1300 IN Tot-lNES BY SOUNDNESS OF 

CUL,t,1Q_,_ THEIl~ QUALITY f,N12 CLUMP SIZE CLl\SSE;2: 

Table no. 7.!iT g ives distr'ibution of bamboo green 
sotck i n term::; of weight. by soundness of culrns) their qual i ty 
and clump size clar;r.;es. Total green stock of bamboo in 
Bilaspur d ist.rict if; C'~;t.imated to be 822,608. 4 torme!::~ under 
various qual i ty, clump !3i~~e,; and soundness classes. Out of 
which 793) 791. G tQnw)~; i:::; cont:r.-ibutucl by first quality bamboo 
and 28316.3 t·Ontlf~ r; by r;econd and third quality bamboo. 
Again, CHit clf tbe tot.al tonnf:t({f) of green stock, major 
.contri but·ion of 4:)9,036.;) tor.mef3 i s made by green sound 
culm:::;, fo llclwcd t,y .F,7, 118.3 tonne!> by dry damaged cu lms, 
124,'101. 2 tonne;j by dr'Y sou.nd culrns and finally 102,301. 9 
tonne~:; by green darnl~l..:d cl1lrns. 

Table no.7.5T 
Bamboo J.J!.r:gf::n r;t.(}ck-l. in t-ortt!.E:S ~~ f,;ol.mdn ess of cll_lmt;G_ 

bamhoo . 9ualit.'{ (:1fHl cl!.lra~ ~3iz f~ classes . 
-----------------------------------------------------------
Qua- Chunp 
Ii ty si2:e 

Grei~n 
f.;uund 

Green 
damaged 

Dry 
s01.md 

Dry 
damE1ged 

Tota l 

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

1 

Total 

1 
2 
3 

192441 . 3 
188394.9 

36357 . 2 

51316.9 
3.S619.2 
12 2~)6.0 

536:3l=J. 9 
41544 .5 
26909 .2 

62(370.2 
54808.2 
37634.1 

360268.3 
320366 .3 
113156.5 

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

417183.4 99182. 1 122093.6 155312 .5 793791.6 
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2+3 
1 
2 

202~12, 3 
166e:> , :} 

2523.0 2007.6 
586.3 

1806.3 26569.2 
2247.6 

- ... -._..;. '_. - -.-~- ------------_._._-------------------
Tota.l 21893.1 3109.3 2007.6 1806. 3 28816 . 3 
.... -. - - - - ..,.;.--..._ ... -._ - . - - -- ... - ... _--_ _ .-- -- ..... __ ...... _-----------_ ...... _ ...... _--
G. Total 439036.5 102301.9 124101.2 157118.8 822608,4 

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

GU::f.;n w(:::igbt.., of a bamboo culm haG been est"imated 
u~ing the folluwing rucLo~~ fo~ green ~quivalent weight of 
different ~YP0G of Lnmhuu rulm~ fuund during the course of 
in"j~nt()!·y GIJrv···y. Gn;-(:n '<leigh+" (.If n bam1Joo stHlrple from each 
quality and 1;1..I1m d.jam(~ter- cla~;:-; W~J.~' collected during field 
work und th,:: 1;ot,ul g·r.-een wei.ght. Wfl.G t.ben t:~t·imated using the 
followloe f:.H:tc'u; for' d.).ffFn:·pnt kind!] of bamboo cl . .llms: 

:1.. G'r'PI~(J ~.~(.)u.nd - 1.0 
2. Gr~en daffiaged- 0.5 
3. Dry r;(_)l_md - 2. ~~ 
4. Dry dawag€'d _. 1.0 
5. Decayed 0.0 

The green ba!fl(l(Jo :3t.f)ck (Jiven in t/uble (J(). 7. 5T above 'la based 
orl thCDC f 6C;t·Q r·!). 

7.6 

T}.l.bl~ n{), 7. 5T pr'odl)ced below gives composite 
pioture of the JiGtribu~ion of total bamboo growing stock 
(ere8n) itl 1;.erm[; of vl'l;iebt, qualit.y and cluwp size classes, 
TIll.) t.flbl r:: 'u ;'v(:alD that-, in a)l 82~ , 608,4 tonnes of green 
bamboCi are 13'xi::;Lir![{ i .. mder" var:i.(.)I..l!] qualit.y and clurnp size 
c,1!1s r;cG. Trw uw_jor' (,;;(,;rrtr·il:Jl.lU.n[1 tr,) gr'()win~! stock {96%} h; 
froy:, fir-::d~ '1IH11 i t~y bamboo b.nd the resi; 4% is from second 
and 1;.(-,11:'(1 ql~!llii...y bmllb.:J('. 1'hl;' l(Mer size clumps contr-ibutr~ 
more than tbe higher sise clumps as the occurrence of smaller 
Cl1..lrftl'fj i!; ftlC..'I·(, -l~ h.&n tbe Ligger clumps, 

Tab10 nc., 7. 6T 
BtI.mbc·o ((.~reeCJ 1i.l£':'l1 __ k) ill .!~.9nDe~ r_:,Y ~nJ_n1i_:t:r: an!,! ClU[fill ~_~e::;, 
_._. - --,.. -_ .... -- -.. -- ... - ... _ - . - - - - - - .. _ -- - - - .. ~- .. , - _. -- ----- --------- - - - ---.'-----
QU111 i t,y 

1 

1 360263.3 

2 + ,3 26569.2 

Tot.al 386837.:; 
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32C:)366. n 

2247.6 

322614.4 

Total 

3 

793791.G 

28816.8 

113156. [, 822608.4 



7.7 

T~ble Ill). 7.7T Otl 1....hfJ next. page give!.> consolidated 
picturE: of dl:.;t,~i'but.-j_OIl of total growing stock of bamboos 
found in Bi lai;pur dirrtriet b:,' qual i ty, clump Slzes J 

S()Undni.3~S J I:lt~a and d iaIlla'cer- of the cu.lms. The table indicates 
that gr'een s<_'lltld el..llm~; Qot1tr·ibut.e wor'c to the growing gi;ock 
follcn'/(o-d Loy dr'Y <:l~HfWe(:d. Nit .. h regard 1:',0 the dia.rne ter- of 
C1..llws, it. can be f]iA1t.~~·d t·bat. rnaj(H' bamboo f)tock has culm 
diameter' of 2- ~j em al. b:cE:as t height as revealed froUl tbe 
table. It is followed by current year's culms in which 
diameter clt1.:.;sr:::; (H'I) ned; d iff(~r·0nt.iated, then by -t.be culms 
having diamet~r between 5-3 em at breast height. No culm of 
dia. 8 em and above 'dGr-e found in Bi laspY'ur district. The 
t.otal growing st(J(:k (gr8en) W&I:; 8Gtima.t;ed -1.:;'0 be 822,603.4 
tonne::; in ",boll.:: of tbe district. C!01(rprisi!Jg of all the 
diarne+..·er· (.;las~';f;s. 

Since Yf'1:-o'igbt r)f ail:- dry be.Taboos (at 
c:ontent.) ],8 about 60:7': of the green weight. of 
detent(ifJI~d frf..,ltl e~.r-l ier st.ucli(~s conducted by 
Zone, the total dry weight of the bamboo stock 
district comes to 493,565.0 tonneG. 
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CHAP'J'EH VIII 

NOOQ. CONSUMPTION IN. BILASPUR DISTRICT 

3,0 

Wood (j:()w . .nuuption G1.lr·vey waf3 conducted. in' Bilaspur 
district in i.:.be rilonLh of AuguGt and September 1986 'after the 
ccrilpletion of forc;[.;t inventory durirJg H()vernber i985 to March 
1986. v~ood conm.Hnpt..,ion f3 1.!I'Vey helps in l .. mderstandlng pattern 
of conf.;J_HuP't.~on of ,,,,'ood and bamboo:_; for various pur-poses 1 ike 
building cow:;tr-lJ(.:tir .. m, fl...lrni t 1.lre, aeric1lltl..1ral implem,=mts, 
f .irewood ct·c. ""b~:rf]a[j forest. in ... ·entory points out t.he wood 
and bamboo U)f]OI).rceu of a I'F3gion. Since quantum of resources 
and U}.f::ir con~;urrrption [Ire like t:v'IO sides of the coin, 
information on wood con::;umption is complimentary to the 
for'est, inventor-y. 

Th0 r;t.udy on. wood and bambou consumption is aimed 
!.it finding ouL tJII;< U~3e of vlOod for major wood requirem'::nts 
like building r.::orwtr·uction, furniture, agricultur.a.l 
imIHement:'3, fire'ffOod, at, present and to estimate future wood 
requirl:'filents over a. liwiT~~<l spa:n of 5-6 yee.rs. Method.ology 
follov(cd for J_;,be~:lf:; st1..ldit::~i if; given in det.ails· in the 
de-par·tmental wanu.u.l on WC'Of.l con~Jumf.ol:. i on survey preI--i t1reci by 
the For'est, StH>VPY of India. H(}',y(wer, ·the methodology is 
bt'iofl~/ dec;c.;r-ibed belc!'.<l 

vi l1ager_; 
!:it.rata: ." 

StratuT(l A: 

Str·a.tuw B: 

Stre,turn C: 

For c.)llect· _i on qf (jat.a on Vlo()d consumpt,ion a·l1 
and town3 in the district were classfied into 

the 
4 

J?,1.ll:"al ~lre[t - Villae;'C:G upt-o 5 krns distance from 
the forest. 

Rural 8.1:'(,-:/1 - Vi llag/]f] beyond 5 kms dista.nce 
from tbe forest. 

U'cb,f,ln l.i-r-eJ:1 .- iC'WrJ!3 upto 50,000 POPul(,.tion 
as p er 1981 census, 

Urban ~H'I~',;1, .. T<)wns/cities having rnO!'e ·tban 
50)000 population as per 1931 

Sur'Vt-:Y 01 It'ldib. ·LOf,ofJhei::t.G on 1: 50, 000 !_;cale ,,,,ere 
l .. lSed t,c; 1 i::;t 01.1-1.· vil1ugcu in ~)t.r·at,um A ,ry, nand 1. 5;~ vi llage!] 
HI each of these t ... \"O s'l.:.r.~d~a 'iterf'::. fjelelcted bY I.wing 
table dr randrjw numbers. SinGe t.here were very 1 imi ted 
riumber' of t;.ovtns in St ... ra.tuw C arid D, a.ll the tovms \f~i t.:.h over 
50,.0~0 _r:·op'I,llat" ... 'ion· i.Q. P',:ila!:'!pllr and Korba wer'e select,ed in 
Strat.um D and t .. c'"ms (If :::'hakLi, Hungeli and Rat.anpur were 
sE:,lccted in ~;I;..rat,n.rtl C. F r.·om ~~~,ch t;..f t,he sel(~cted vi lIeges in 
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Stratum Ii 1..mti n, tC!(1 hOUGdH.·ldt; '.'/cr·e Gelec:tc..u Y'nndomly 
falling in 1~,hr'Be d.ifferent incowe groupf; namely; !.lpper-(Rs. 
7,000 Llnd above), widdh~ {R~;. 3tJ00 - 7000) and lower (below 
Rs. 3500 )per' yr::1J.r. In .:;tr~d,um C and D i ... wenty houGeb()ldfJ were 
self::c.:t.(.~ ill E.'u('·h !::,o\<''t./c i ty ~pr'ead over' three income groups as 
stated above. Fif.;'ld partie!:'; bf'?Hdf:':d by a .ITA collect.;~d data 
on ' actual w(Joun,t. of wood: ~;ont;l)med for- bui Iding construction, 
agt'iciJ 1 tl.lre imp 1 imf.:n1;fJ ~nd furni tl..lr-e by meas11ring it in each 
of the househol<h; Gl'Hflpled. Fi rewood cow.:nHllption was recorded 
on 1;·be b1J.s is of infor-mat.ion stlppl ied by tbe member's of the 
household. The data waG collected in the prescribed field 
forum. Amount of wood corwumed 'lias calculated on the basis 
of tb(~ erJI ... 'i:-ies made in tho formr;. Tbese calcul(lt.ions were 
c;hecb:~d in the office and r·eeorded. in the r-egiGter. This 
data was later- on pr'oceGs'O'd on BCL Bu:;;ybee Personal Compu·ter 
to arrive at Nood Con~;l..lrtlpt,ion for various i terns 1 ike btl ilding 
cotwtr-u.ct:ion, fur'ni t.ur-e, 8.l~r-icultl)re implements and fuel etc. 

3.2 METHOD OF ESTJMATION:-

For each ~tr-atum separate rugression analysis was 
done by using ::; b~r;,~ of the hOUl1f;:'hold and per (.;!api ta income £1.<:; 

independent variabl€' tel find out per- GElpi ta wood. consumption 
for v&ri()w.:; iterw;. Per oJ.).pit,a wood consurnption in each 
str·nt:.u.m WtW est.iwJJ:ted by 1)~3 inl~ for'mul a Y = MX + C where y is 
the per chpita w('''}O<1 GOnr;lJf((p·tiort in the sample, X is t.,;be 
averag~~ oi8e of t~he f.Jtwrph:d householdr.;, M and Care const!:1nts 
values of which were estimated by regression analysis. 
Multiple r-f.~ereGllion analysiL; l .. wing lillerage size of the 
hou~;eb(.)ld JJ.nd. J:.'(:l:' {~·t1pit-lt iW;O((l(3 of hOl..webolds as inciep.:mdent 
vuriubles WI:W aluo ctl.r·r.ied out. 

B.3 COHSTRhHL'ta .D:! 12t,Tt\ COLLECTIO!·!. 

Sine'", tb-in r;f..lr·Vt~y "11..1.:'; done in the rainy sea!30n mnny 
of the sel(:f~ted villJ3gf'::fi w(~r'e n01 ... accesBible and therefore 
frlore than 1. !j~;:v i 11 oge:J hud to be 1 ist(:d out· froU! eacb st.ratutJ'l 
leaving oJ. lr.;ct'et.if.)o of ~;electing l;.he vi llages to be aarnpled to 
UJI,;: crew lea.d~{· with tb(;' C'l.Jndi ti()'("l that the no. of vi llages 
se lected should not. be If,;-r;;r; thfJrl t,he f'resGribed intenf.;i ty of 
f.>orttpl ing i. ft. 1. [.j~ of t.he totlll vi 1 1 age!'.; in each .st':'['atuTU. 
InGome group~j (;('111d. not lJe defined and identified precisely 
in the ub~;cnce of data frt t.he vill.!'lgf::! level and the crl'::'" 
leaderG bad to w;;o t.beir di~ct·et ... ion in identifying an lncorne 
group bal";ed on 1 ... 11(', [;1Sf': of t.be bouse. DHta on fir'cvlood 
eondumptiot'l may rIOt l)i;> very f.ic(.·I..In'.Lle as the figures are 
se..lely based on t.~be infor'mat,ion given by the hou~;e owner. 

8.4 P()PULATION. 

POp'.1 1 at,i'::m ; .. tnd number of hur.,weholds in the 
district .. , figl.nf.:':J rcI.:J.J.:iing to rural and urban population and 
the correspondjng no'. of houneh(}ld according to 1971 &nd 1981 
censuses f.l.re giv('n belovo Thes8 figureG for·ret the basis of 
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est;·imation e,f wood and fir-ewood consumption in the district 
in 1986, the year of surVBY and f0rcast for 1991: 

------------------_._----------------------------------------
Items 

Po~ulation Ln lQ71 

Populat:ion HI 1931 

No. of households in 1981 

Percen1~1)ge :i ncr-en~,e i (1 

population in 1971-31 
a.t compound rate 

Average si:!;e of t,hf' 
household (1931) 

Project.ed popu lat.ioll HI 

1986 (8.I'proxirrw.1;'F;) 

Projected poplJlation in 
1991 (approximate) 

Rut'al Urban Tota.l 
------------------------------------

2,176,349 264,113 2,440,962 

2,544,532 408,734 2,953,366 

490,546 31,704 572,250 

1. 5731 4.4649 1.9233% 

5.187 5.003 5.161 

2, 75.0, '000 500,000 3,250,000 

3,000,000 600,000 3,600,000 

Above figl.J.rm., ar-o bOfJed on UH: CenmlG of India 1981,publiGhed 
by Direr;,t.or·at;e of Cerwu:; Oper·.9tions, Bhopal{ Madhya Pradesh). 

Li::.t of vi llut{cG/toW[W in d iffor-ant str'ata is given 
in the annexure (ilong with t.he no. of houses sampled. in each 
vil1age/"tovln and tb.e no. of f.'er·~:;on::; in t,hese bouseholds. On 
t.he btl::; is of regreSfj ion unaly: ... i~j f(_,r (~a(;b stratum and in the 
Gt.ratUrtt for f:Etcb :1nf;Ome f{roup per capi t.ll. cOf1r;umption figures 
for various wood uses Vlf"::rf3 "'/orked out . Data on sh;e of the 
household ment.ioned above wus used EW independent variable to 
get, (:onsumption of Vwe,,.!] for- differ-eni.;. UGOS. 

3.5 

Per' capitlJ. Vlood consuwptic'n in stratum A (villageG 
within 5 l~l from forestG) is given below for the stratum as 
a whole and for different income groups seperately . 

Un i 1:;. 

Building 
construct.ion cU.m. 

31 

. STRATUM A 

ItlCQHE gROUPS 
Errt ir f: 

strat.um 
LovN3r Hidd 1e Upper 

0.432 0,862 1.302 



Furn i Ll.JH~ ('1) l(f 0 '~2 :14 0.021 0.026 0.04·1 

Agriculture 
implernenl_;.~; C:1.1. m. 0.(~~~G 0.003 0.046 0.068 

Total timber cU.m. 
.... _..:... - --- -- - ---- - ----- -.._.----- ---..:...:--~~-
e·. 7152 0.511 0.934 
-----------------------------~~~--

F i r'ewocKl 68 .61 60.87 

Barnboos No::.. 10~). £) 76.2 145.4 222.7 ------_._-------_ . . _--- --- --------~--------------~----

Above filcg"l}~'es br'ing out the fa(;t; thai_;. cow;l.urrption 
{:.d w(;od find bfjwboo in (;J:'(:a::; t.1:3 I'l i t,rl incolflc. However, in case 
of firevwod, middle inG')I(If= ~]e~r(l!:; tlj be using more fire\4ood a.s 
compared to the 1 (~'Wer (~'r' upper- inc'ome groups. Consumpti on of 
fir-f::M00d if; 1,.;(;;.; it! t·h!:': uPI'r::r inr.:r~'T(fe group due to their using 
other fuel!> li}~.e 1:;er<:)~'('.·nl'!, c(!ol:ing gas etc. which they c;[m 
afford. ReFir',;;!:;::.; ion wwl:",·si:.> made wi th per capi b.=t income as 
an independent v~1Tiabl(: ~_;ho~n, tbat. except in case of firewood 
per GtJpit..1:1. inr_,ow,:;, il8.fJ bigrll.:::r- prXJj.1;_ive Gorrelat..:.ion ,d·th timber 
consumption than (ivH.t'a(Zr.:: ::; ·i :.:-~(; I_)f i::.be household. In case of 
firewood, size 6f the hou~eh01d seems to be more relevant. 
However-) ,per- C;[1pit·n c:ofw11.mpt.ion is found to be decreasing 
with increase in t he size of the household. 

P.ir· r.:;u[-· i b.l .... Iood. c;,:.:.tls1..mrption est imates for the 
st;r-at.um .n (Ylllagf: b{~'YQnd f; bfl frow for-er;1~) as 8., whole and 
for: different inco!(fI:1 l,tr'ouI'!] in tha t r;tratum in given below. 

-...:.. - - _ '-- - .--- .. ,.. - .~ .. :.;. - "_ _ ... _ _ •• • __ ...... .10 ...... _ ..... ____ ... ._.._. ... _ ___ __ _ ____ ~ ___________ _ 

IHCOME GROUPS 
It.ems Unit En~ire stratum Lower Middle Upper 
------..... -""r -- - ,_ ..... . _ • • , . ,-

Building 
const.r.·ucti or) 

Furn it.l) re f_: 

Agr-i eu 1 GUY'a} 

iwpleme rrl_;.r; 

Tot.al timber' 

Bambo(..)s 

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

C'U . Ifj. ;~ . 673 0. 314 0. 801 1. t')''1 ,.., 
I.. t , I 

GU . tfl . 0 . 0'17 0.028 0.040 0 . 095 

0. (.}~,7 0 . 006 0 .064 0, 1.39 
_. - --___. __ . --- - -----------------------
0 . 732 ,~. :343 0 . 90~ l. 461 

24.51 49 . 02 ::::5. 17 

Nos. 180 . 2 71.8 194 .5 337 . 9 
----- -------- --. -------- ---------------------------------

SI"r··a.tuIn B a 1~;1-' ;.;b")VI~J i_;,hr::: 5'ame trend of per c apita 
conm.i[frpt·i on (_),f 'd(~IQd f or -:l i ffercn·t~ pur-pose f;. Her'l.? 8.1:-;0 "~ood 



and bamboo COmJUff(ptiofj incf.·eases witb :income. There is also 
increase in f.i. r'uwf)od <"::Ortsu.wJ:ition with t;.hB income in this 
st.ratum. Effp-,.;t of d i: .. ;1 ... unr":0 from f(.n-est is not very 
apparent. HOV/e\N~r, t.br:'re i:.; lefJs confJl)mption of firewood per 
head I):':; cOrtIE·~.ln:·d t.e! the Si::r-Et"tU1fl A. Here also, t i mber 
cor:1Sl..lmption if_; mueb CUQrl:: "t'(:lated. to per capita income than 
siz8 of tbi.:! h(;J<.lGehold . H01,u':fver, fir'ewood con.s1Jmp·tion is 
corre lated wi t ... b t.he s i se of t.be hOI.lseh~)ld and not to tbe per 
capi. tAl incom~~. 

8.7 

Thi:3 ~::;i~ratuw inchtdes 11rbl.ln area upto . 50,000 
population i. I~. m[f[tl1 t.own!.::;. Per capita wood consumption for 
different purposes is given b010w for the stratum as a whole 
and for' differ·er,.!:. ine()we gr'oup~,:; "in the strat.UTa. 

------------------------------------------------------------
It,em Unit. Entire 

~3tratUTfl 

IHCOME GROUPS 
Lower Middle Upper 

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

Bui Iding 
constr-uct,i 0(1 

Agric~l).l tUr-ffl 
imPlemen I;,.~c; 

F {. r-cwood 

Bamboo 

cu.m. ';~.:)70 0.297 0.321 0.585 

cu.m. 0.062 0.035 0.062 0.131 

cu.m. 
------------------------------~-

C:U.[JI. '~.432 (~.382 0.333 ·0.716 
--------~~----------------------

4(:) . 76 44.79 48.05 

N()~3 . 101. 5 8 1. 6 84.9 168,7 
- .. _-- --- -------------------------

The tl.bovl~ t.;abl~) r:;hows that. there is mucb less per 
capita. I.::OI'WU1tfl-,t.iot"1 of t.i.wber <1l'1d firevfood in this stra·tum as 
compared to rural ·areas ( StJI·o.La Al~~B /. Timbe r consumption is 
fO"l.,md. to increaf.:!,;: witb i nCOlll'~. In case of fi revwod, there is 
only marginal in(; l-~: .~~;e in COW]llmptiofl "litb the income. In 
ca.se of furnitun:!, th~:: l:'e i s r:::onside r'able difference in per 
capita COtu:;t.Uflpt ion of '''''(lOr] r.md,8 r. diffr.:rent income groups. 
Fu.rnihlUo! 1)[,Je i:3 Lhu~:; ~;een t.o depend more on the income and 
not. so muc:h on the f1ise of t h e fami ly. In urbarl ar'eas, ther'e 
).s mor't.! per c~ipit~.t (";oY1r;umption o f wood tban in the rur'al 
areas. 



8.8 COHSUHPTION OF WOOD IN STRATUM n: 
The foll(.lw~.ng t,able given per capita corH3Ul[Cf'tiotl of 

wood for d.iff~rent P1..ll:·poses for' the stratum af; F.:l whole and 
for different income groupG. However', the figur'er; for t;his 
stratum should be accepted with f;orne caution as the no. of 
sumpl ing hU'.J.G eb.:.' lcls hI l ow and middle income groups are 
rather inadequl'lte. Town of Bilasp1..lr and Korba belong to this 
stra't.urtl. Out of 41 bou!]l.?holds namI;.<led, 24 belong to tbe high 
incoTrlfj group, 6 to -I.,be midd Ie income grot.l? and 11 to the loVi 
income group. Due to inadequacy of sample in middle and low 
income groups the figurer; for these groups (;annot hi) taken 
as pr'eci~;e anel are .j ncl iCHti '.Ie only. Here, high income group 
is found to (;onsume mueh letm timber' as compared to low and 
medium income groups mOGT., pr'obflbly dlle to use of cement and 
other building ma~eri81D. Timber use increases uptb middle 
income group .and tben it fall::; dmm ap'preci ably in tbe high 
income groups. Firewood consumption appeF.ir"·s to fall ra.pidly 
wi th increase in income :probflbly due to use of kerosene and 
cookirlg gar.; El.v.'li lahle in If.l.rge t.:.o ... m:-; . 

STRATUM 12 

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

Item 

Building 
construction 

Fund ture 

Agricultural 
implements 

Total timber-

Fi l-e'~?Ood + 
oha.rcoal 

Bamboo~:; 

Unit 

cu. w. 

1';:1.1 • C{[. 

cu. m. 

Entire 
str-at1).m 

0.518 

0.074 

~~. 594 

Kg/month 20.27 

No::; . 13 . 0 

INCOME GROUPS 
Lower Middle Upper 

0 . 754 1. 125 0.222 

0.025 0.052 0.107 

0 . 001 

0.780 1. 177 0 . 339 

39.33 31. 28 7.34 

68.9 2.38 

8.9 COMPAl?ISOH OE Ji.Q.,)D ~OHSUMPTION PATTERN It{ VARIOUS 
STRATA: 

The tab If;> b6'lo ... ~ give::; per c£1pita consumption of 
wood over all the four strata irrespective of inoome of the 
rami ly: 
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- -- _._------- _._-----------------------------
Item Un it, 3trat.l)m A Str·I.lt.I-llfl B Stratum C St:.raturn D 
---- ~-- ....... '!".~-'_ -- --- ~ ... - --',- - ------- - _. -- ,- - ._----------:------...._:.;.. __ ....:..._------

Building 
(;onGt~.r-'~ct.ic.·n GU.,w. 0. GOG 

Furnit:.ur-0 (:IJ.!H. 0.0~:3 

Agr~i ell 1 t~l).r·tt.l 
implementG cU.m. 0.026 

0.678 0.370 0.518 

0.047 0.062 0.074 

0.002 
-------------------------------------

Total ~imb~r- cU.m. 0.715 ~~. 762 0,432 0.594 
. -----------------------------------

Fi rev,1Obd Kg/month 62.95 ~38 . 06 20.27 

Bamboo NO.G. 103.9 130.2 1010.5 13.0 
-------------------------~-------~-------------------------

Fl"orn the abovE; sow:: g~neral ization can be made: 
.1. Per' capi tt1 (;orwurnpt.,. iu[l of vmod. if; more in rur'al areas 

tb.an in ur.-b;_ttl [U-I;;'F.1S. 

2 . Rur'al ari::as !..tS<'3 more timber' per head for bui lding 
C()(!f3I) t.rct i on .'3..:':; cr:'mpared t .o ur'ban areas. 

3. Fir'm,;ul_)d cC)n~.;1,lmpt.i.on g'Jt.~3 reduced as we go from 'villages 
n(::ar' the f(_)u::!:;\~~] 1:'0 the v i llage~J a'f'J),Y from forest.:,s and 
!;Cill .f'Jt't.b.0t.· W3 I'll,'; go !_,o towrw. 

4. U!;e of t,jrflber' '(..'f;·l~ bc:nrl f(.)( furnii_;.ure ~ncreaSefJ as we go 
from r~..lTal ~).rl;·J::I!; t .. o iu·'bnn er·(:;<8S. 

. . 

5, There l~} no 'It': firli.te trend in consl,Imption of barnbQofJ but 
it (:(w };';: G(.)t1(:lud(~d that~ use of bamboos i~; wore in rural 
ar·r.::as .:tfJ Gowp-'.n·~,:d Lo IArb.:tn areJJ..fi. 

8.10 

3 .. 10.1, 

ECQN.Q~U.i; A8:PECTS OF lIOOD COHSUMPTIOH.Iti DIFFERENT 
i; TR!~~rl~ . 

In thQ f(,Illu\''''ing paragraph \-mod consurlwtion of 
4i:ffer-ent inc<)we gr(lupr; .in Vf.I.[·j.otW rftr·n.ta is dit;cussed. 
Figures of ~.~t· t·atl.ml D are not;. c ons idered here due to 
inadequacy of r:w_wI-'l (~~ in lvw and rued ium income groups. Per 
cepit.a ·(.'o()d <.:;<)nGl)wpti('n for' 10"" income gr'ol)p in st;r1J.ta A, B & 
C if; given beJc~,': 



------------------------------ ----- ------------------------
Item Unit SttatlllH A Stratl..HlI B Stratum C 
-------------------------------------------------------------
Building 
construction 

Furniture 

Agricultural 
iUlplewE:nts 

Totul tiwbE:r' 

Firewood 

Bamboos 

CU. lCl. 

cU.m. 

CU.m . 

ell. Ill . 

Kg/montb 

Nos. 

0.482 

0.021 

0.008 

0.532 

52.37 

76.2 

0.314 

0.348 

24.51 

71. 3 

0.297 

0.035 

0.332 

40.76 

$1. 6 
--------------------------------_---------------------------

From the above table i1.· is seen that timber 
go from s1;rutum A to C i. e. from 
towns. So far as firewood is 
reduc·tion in con::;uwp·tion from 

litrttt.uru B ther-e is ver'y less 

consumption decr'ease~.i as we 
village~ near forests to 
concerned there i,G also 
vi llages to towns. In 
consumption of f:ir'eYlOod 
produc~ lila: ugricul["urul 

['('obttb1y l)t:c(j.use of USf; of other 
"'O:l~:; tf::, cO\l/dl,mg etc, 

8.10.2 £Jill CAPITA COHSUNPTIOt-l FOR MIDDLE INCOME GROUP: 

-----------------------------------------------------~------
Item Unit Stratum C _____________________ ~_6~_~ ____ ~ __ ~ _________________________ _ 

Building 
(;onstY'uC't ion 

Fur'ni ture 

Agricult.ural 
implementa 

Total tlmber-

Firewood. 

BamboOf; 

cu, Ill. 

GIA. m. 

cu. {{(, 

cu. m. 

Kg/monti! 

Nor; . 

0.862 0.801 0.321 

0.026 0.062 

0.064 

0,934 0.905 0.383 

63.61 49.02 44.79 

14.:·.4 194.5 84.9 

The tlbov~ tabl,~ ttl:;o confirmfJ that the consumption 
(Jf tilflPe:c' and fiI'€;wood is x'eductu as we go frow stratum A to 
stratum C. However', bet."'/een str'atum A and stratullI B there is 
not much differt:nce in tiwber- c0n;;umption, Mid.dle i[lcome 
group seems to rely mainly on firewood for their fuel needs 
in villages or f.:;llerl in ·t;.mm::;. Sudden fall in timber 
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., 

consulupti6n in towrw i::; mainly due to construction of puce!! 
houses requiring much lp,ss timber and al~o due to non-use of 
agricultural implement .. s. However, use of timber seems to 
increase for furnitur-e in towns as compared to villages. 

8.10.3 HOOD, CONSJJ1·1PTIOn IN UPPER INCOME GROUPS. 

~------------~----------------~----------------~------------
I-tem Urd t S-tr-atuw A St.ratum B StratuIll C StratumD 
~-----------------------------------------------------------

Building 
constructiorl cu. m. 

Furniture r:u_ m. 

Agricultural 
implement.s cu. Itl. 

1.302 1.227 0.585 0.222 

0.044 0.095 0.131 0.107 

0.063 0.139 
-------------------------------------
1.414 1.461 0.716 0.329 
-------------------------------------Fire wood Kg/month 60.87 55.17 48.05 7.38 

Barnbo{Jf; Nor; , 222.7 337.9 
+ charcoal 

168,7 2.38 
---------~-7----------------_____________________ ----______ _ 

In t.}liD g r oup wood. COnGl.H(!pt;.ion is drastically 
n~dlJcecl in. u'rban areas. Hov,'ever, in rur'al areas this group 
(;OnSl,Hlles the b:igheGt Amount. of timber per head. Firewood 
corwurcq:d~ion if; reduced. vet-y rtlUGh in urban areas due to use of 
other fuels like kerosene, cooking gas, charcoal etc. which 
thin group ean af.fo"r.'d. COt!suTf1ption of timber' for furniture 
increases from ~it..rat.l..tm A. rural n.r·eas to urban area:, as 
eUl.lcation and ot~ber :.:~ocial factors prevEli 1 ing in urban areas 
make it necessary to bave fllt-ni-I~ure in ever'Y house whereas in 
ru.ral ar-en.s need for furni t.ure i!., not felt so much. 

3.11 ESTIHATED 
PROJECTION 

PRESENT flOOD 
Q1~ DEMAND. 

CONSUMPTION FUTURE 

Census figure~; for- 1971 Emf] 1981 have been used in 
the para 8. -1 '1;.0 proJect. population in 1986 as well as 
1991. Tr-j.1wJs of timlJt;'r- cO[J.uump-tion are rapidly changing 

'b'ecw.we of the J_'roh.ib:itivi_J CQ.<;t of t. imber and availability of 
o-ther bet,ter-, cheaper- and more dur'able substitutes 1 ike 
cement concrete, asbeGto~; sheets, G. I. sheets, pre-fabricated 
·tnwes , plywood, chipboard etc . Hcrwe'J'er, in the short span rJf 
~,-f3 yearr; the (.-'()n.sumptiotl trend is Hot, likely to change v e ry 
dr'D.stically. If we VI(;r-k out timber consumption for a 
pr-oje f.:;1 ... ed popl.JIFj_tion (:..f 1991 i. e. over a pericyl of only 5 
year-s fr-om tb~:: y'::!ar of GUr·.,..e~l it. ir.; not, likely to be invalid. 
Moreover it would giv~ us nome basis for our future planning 
to evol Vi;: r;uit;ablf-' str-[1teg~.- for meeting 1~he gro\</ing demands 
of 'the populatif)fl for- timber- and fire,",ood. 
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Since ~(e do not, have stra1~umwise figures of 
popul[1t;,ion we f.3bi.d 1 0<)wbine I;tt"at.urtl A and B (rural). and 
~Jtr-atu!il C and D (urban) for est,imating total i;-i,mber 
Gow;,umption };1nd itf'; fut,ure projeGtiou. 

Items Rural Drban Total 
~ ----..... -- ..... - W90 - - -------... '-.- - .. _---- ._. ,- - • • _- - ~- ..... _ .. -.t" ......... __ ...... _______ _ . _ _____ _ -;-.. ~ __ .~_ 

PopuL~.tion in 1986 
( approximate) 2, 730, 0~~0 

Projected population HI 

1991 (Appr'oximate) 30,00<,.3,000 

Percapita consumption 
of ·ti·mbet· 0. 'l52 

Percapita corwumption 
of fire "\IlOod ~)6 kg/month 

Total timber consumed 
in 1986 (cu.m.) 20.680,000 

Total consumption of 
fir'ewood ir! 1986 (M. T.) 1,843,000 

Total consumption of 
i~imber in ,1991 {(;u.m .. } 2,256,000 

Total consumption 
of firewood in 1991 
(M. T. ) 2, .016,~)~.M 

Difference in estimated 
(;(){WUrtlf,tion of tiwbe:c in 
1986 arid 1991 (cu. ill. ) 188 , 000 

Ave rage anriual t ,iwber 
consumption during 
1986- 1991 (cu.m.) 

Average anrH.lt11 c;orH.I.lmptiorl 
(If firevlOod during 1986,-91 
(M. T. ) 

500,000 3,236 ... 000 

600,000 36, 000, 0~0. 

0. ,t32 

38 l~/r{lo[lth 

216, 0~~0 2,264,000 

228,000 2,076,0~0 

259,200 

273,600 2,289,600 

43 ,200 231,200 

46,240 

2 , 182,800 

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

On tbe: basis of the ubove f igures it can be se~n 
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that on an t1ver'atZe 46240 CU,W. of timber; and 2182802 M.T. 
,of firevlOod would be required clucing the period ?1986-91 
!l.nnually. Quantity of t.imbe:c wor'ked out is solely on the, 
basis of increaf.:i~ in populut.io(! !;lnd (ioe~::; not take "into, 
account timber :!:"cquir-+.::d fo:' r'('v~:t'ir!3 ,ttrld rlltJ.intentlnce of tbE': 
[lOIJ,fJef';, fUrniture and a&r-icultt.lr.:-:z.l implement-s, Requir'ecnent of 
ti{{Lb(.:~r' for these l~u:r-l·()::;e[; "Ii 11 l:avt- to til':: wor'ked out 
separate ly and added to t .be fieure of 4624e· c. m. arri ved at 
previously, Such H:q1lir't:I!!€'fft. for r'epa:ir's can be estimated 
only on the basis of SOIllI'.: k.wsumpt.;.-j_ow.> in t.hfJ absence Ijf any 
dat-a on uc:tual ql).ar.rt.ity of t,iwber recluirt:d for' rf::pairs of 
hOl,wer.;, furnit.l..n:',,:, or ttgr·ir.:ultur1..l.1 implements. He assume that 
for' repair.·r; of the Low:;e!.:: iJVpr_'Y yeur l% of totfJ.l timber used 
for hOl..wefi is required (on Lbe bGt::;i~] of 100 year~3 life of the 
howJe). Fo:c fur'nitur'e 2% r'eplacement, and for' agricultural 
iwplements 10% replacement of tialber are aSf,H.lmed taking life 
of fu['nitu:.ce as 50 .;l{:::urs uw:l L1&Y'iculi:.ure impl,8l(lcnts as 10 
yeb.rfJ. 

On the basis of thes(;' J.2.GGumptions following 
quantity of tiwbt.:r' w(luld be: r'equir'ed annu<:111y for repairs I 
Tilainte!!ance of bouse:;, fur>u'i ture and. agricul t.ure i~(lple,!.I1ents 
in Bilaspur district. 

PERCAPITA CONSUMPTION QE .T.lMQ.ER( in cu. m. I 
, ' -------------------------------------------------------------

ItemG Rur'til Urban 
Per', Total Per, Total 

-------------------------------------------------------------
Perc8.pi ta corwump·tion 
of timber{1986} 

Building construction 

,Furniture 

Agri ell 1 tural 
implements 

0.752 

0.672 

0.037 

0.043 

2,068,000 

6 0. lx16 

6 0.1x16 

0.432 

0.370 

0.062 

. , 

6' , 
0.18x10 

18,000 ... 1800 +2000 ,;.10, 000 ~' 6~!0 32,500 

Ymuld. be required per' a.nnum. 
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AHNEXUHE -I 

GLOSSARY OF. LOCAL AHD S_CIENTIFIC NAMES COMMON 
TREES. ,'mEDS, CLIMBERS AHD GRASSES 

--------------------------------------------~---------------
Lc)(;ul Hame Botaniuul Ha1fIl';: Family 
------------------------------------~~-~------~-------------

1 2 3 
------~-----T---·-----~--·--~~-~- ·----------------~-----------
Acha'[' 
Am 
Amulttl.8 
Awta 
AO(llu 
Aptu 
Ar: jun (koba) 
Babera 
Btl.r.· 
Bart1nga 
Bel 
Ber-
Bhilwa 
Bhirra 
B11o!.·nr'ma,1 
Bija~al 
ChichwD. 
Chirol 
Dabiw8.s 
Datr'angi 
Denglt1 
Dhumun 
Dhaor-a 
Dhobin 
Duclhi 
Gart1ri/Kttrra 
Ghont 
Ha.ldu 
Gongal 
I-Iurr&. 
Bur-singer 
Hiwar 
Iud i 
;JarcfCaf..ii 
Jamun 
Kn.chnur 
Kal~ui 
Ktl.lmi 
Kar'uuji 
Kasai 
Khair 
Kulu 
Kumbbi 
Kusuru 

Bucbunurl'iu lttnzan 
H.ang i f e r-/j, i'r~d i c 8. 

CtlsGiu fiutulu 
Bauniniu m81aberic~ 
Embl iea offic1rHil"is 
Buuhiniu raCe((lc}Sf.:!. 

Terruinalia ar-juw:1 
Terminaliu belecic:u 
Fieu::; D(;ngbult:o::;i S 

KyJiu (;ulycim.l. 
Aeg Ie mar-mel O!; 

Z i zypbu~j rrj'J.urat iartJ.:1 
St:[II~ca:cI'u!:; &rH1.(;t:tr'<.l il.flrl 

Cblot'ox;llon s\, .. iet.eni.!;l 
Hymenodictyon ~xcelm).m 
P t.eroCUrp1.J.f.> rt1ar:=:;up i 11m 
Albi~~ia odoratissimu 
Holoptelea integrifolia 
Cordia di:ihool£lu 
Ehret.ia leavis 
Securinega vir-osa 
Grewia tiliaefolia 
A(Jogei 13Sl..W 1 u:ti f() 1 i li 
Dalber'gia paniculuta 
Holarrhena untidysentriGEI. 
Cleist'.mthus c;~llinus 
ZizY'phuG xylopyrE1 
Adintl cordifolia 
CochloGperwum reI igiorrum 
Terminalia obebula 
Nyr t.tmtbes h:cbo'L''tr-i:;t.iG 
Acacia leuoophloea 
1'amo.r·induG indica 
Elaeodendr-un gl.:"t.lCUi[i 

S.Y~~:lgiuJU C:'licuirl:L 
Baubinil:l var·i.egllt,a 
FlacourLiu irulSuu 
M i·t t·!,..tg':l W.1 pu. r'v i f (J 1 i u 
PO!Jgi1lnih pirmut~ 
Br'ide 1 ia r·etl.wa 
t'\cl.LCia el..1.t&cbu 
St~'(-cu 1 ia urerw 
Careya arbort':& 
Sob1 lecber-b. olt.:o.3tl 
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Anactlroiaceae 
-do­

Caesalpiniaceae 
-do­

Eupborbiaceae 
Caesalpiniaceae 
Ce.wbr-etaceae 

-do­
Ur-ticueceae 
Malvaceae 
Hlltaceae 
Rht1Il1enaceae 
Armoardiaceae 
Maliaceae 
Rubiaceae 
Papulionaceae 
Miwisaceae 
Urticaceae 
Boraginaceae 

-do­
Euphor-bi'aceae. 
Tiliacl3ae 
C&rnbr'etaceae 
Papilionaceae 
ApQcynaceae 
Euphorbiaceae 
Rhamnaceae 
Rubiaceae 
Bixuceae 
COIilbretaceae 
01et1.ceae 
M i lfl i r.;a(;eae 
CeaGf.11piniaceae 
Ce lastt'oceae 
l-1yr:taceae 
CI3af3ulp itl i aceae' 
nixaoeae 
R'.ihiacet.te 
Pupilionaceae 
Euphoribiaceae 
Himosacea.e 
Sterculiaceae 
Myrtt1ceae 
Suvindl:1ceae 



L&sc.lr·f.I. 
Lendib. 
Lqkbfmdi 
HF::lrWTI..1kh 
Mahua 
~1aitl'pl:w.l 
Mokb1.l 
Mojen 
l'h::em 
Padar 
Pe.lsl:lB 
Padar(chhota} 
Panjre 
Papl~a 

Pb.fJtra. kala 
PhBtra safed 
Pipal 
R1'")hari 
Sagon 
Saja 
Sal 
SaIni 
Semal 
Shif:;ham 
Sinduri 
Sir-is ~;afed 
Sir-is ke .. la 
SirJs()o 
Siw~m 
Tendu 
Ti l 'we .. 
Tinsa 
Umur' 
Ban~3 

Cur·d in d i ehotoTfla 
LagerGt .. roemia parviflora 
lxor·[.t, a!'btlr<:'L~_ 

Ailanthus excel~a 
l·:18dhuea indiu8. 
Rand ia duwl::toru.m 
S.::bcebr.-a u· .... j_tj·tf:m ioides 
Li1.nn~:'j c{_'r'r)fflllude 1 i (:J.1 

!J:'Mtdir.ucbt..a indica 
Stereospermum Duaveoleno 
I!,l.lte JJ. 1{!()n ()S £.'(::r-fflJ.l 

S'r;ereospermurn per~;onat.l..tm 
Er-ytb r.-ina m~bur-()~;a 
G i..l r-d en .i a. 1 aLi f () 1 i a 
E:HndiH ule:ino::;a 
Gatrlsnia turgida 
FiC:Uf.i toe 1 igi(.ma 
Soymida febrifuga 
Tee:torw_ grandis 
Terminalia tomentosa 
~;borea robur::ta 
Boswellia sarratu 
Bombux CGi b~l 
Dal bergi D_ lat-i fo1 11:1. 

l-11-i 11 crt-l.W :ph i 1 i r "p(';!w; i rl 

Albi3zia p~ocera 
Albiz3ia lebbeok 
Dalbergia sisSOQ 
limal ina a.r·bor-eu 
Di OfJl-';:/t·O~; melanoxylon 
Hindlmi'(lia ext;erLa. 
Ougeinla 00jeinenQis 
Fi(;'I..t:;:; [n~;lm(tr-8.tl.t 

Dendrocnlaw!):j :3tri(;tus 

Boraginaceae 
Lythraceae 
Rubiaceae 
Simarubaceae 
Sapindaceae 
Rubiaceae 
Oleaceae 
Anacardiaceae 
Meliaceae 
Bignoniaceae 
Papilionaceae 
Bignoniaceae 
Papilionaceae 
RI.lbiaceae 

-do-
-do-

Urticaceae 
M'3'liaceae 
Verbenac:eae 
Combretaeceae 
Dipt.erocarpaceae 
Burseraceae 
Malvaceae 
Papilionaceae 
Euphor-b i ace ae 
Mimosaceae 

-do­
Papilionac:eae 
Verbenaceae 
Ebenaceae 
Rubiacene 
Papilionaceae 
Ur-tic8.Gene 
Gramineae 

--'_-.'-' - - ' --. -- . ... ~- .. - - _ _ :... -.. _. - • _ _ _ _ .. ~ ....... __ _ _ ._ ....... _ __ ... _ w ___ • ___ _ _ .:.. _____________ • 

Amer-a 
Baicbanui 
Bai bur.·ttng 
Cbh'ind 
Child.i 
Dha"mi 
Dikamali 
Gur-sakri 
Gokbl .. n :!..1 
Khi hJhi 
Kut',.J. 
'Mar-oY'phfll 
N(?e l 
Sindbllr-i 

c;() 1 ~] t\ r't_) (] \.::_ i .9. 

DioGcor~u ducmonu 
Emb ... l i ;j robl.l!"Jt..a 
Pho~-;:nix acar..lli r3 

Fleming ia btact..eat..a 
Noodfordia flor.-ibuncla. 
GardlttJia lu(.;ldfJ 
G l'-e"'i'i u hi r,; u t..;~ 
Tri htl Ill;.> t I3r-rcGt.ris 
Hy(_'·l:-H.r.d~bE:f:; arboy·t,rj ~~1~i~~ 
Ilola:rrh(:;tH:!. -"'.n t. idYI3ent':'f:':r-.i.ca 
Helicter'es isoru 
I nd ieoferu pulchel1a 
}.-1nl1 ,j1:-u!3 ph:i 1 1 ippbi';{Js i:3 
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Gural"" 
Kalsibel 
(kt~otJ i) 
Halkamini 
Hehl.ll 
Nf.1sbe 1 
Pala3b~1 
Ramda"ton 

BhusbblJsi 
Chhir 
Ghunad 
1<.1'1u:;; 
Kusal 
Phu 1 bahar'i 
Rusa 
S£:lbai 

l-'1illii~tia auric1..llata 
Vent .. ilago calyculatl.l 

Celo.s1;rus panicula.ta 
Ba1.lbinia vahli i 
Sp~l.t,holobus roxburghi i 
Butea superba 
Smilax rnact"ophylla 

.cQMM!211 GRASSES 

Eragrost;i~; ·I.;.enp.lla 
ImpeT.'~t~. (;y1 indrica 
Anthi3tiria cialiata 
Veti vet'in ziz[mioides 
Heteropogon contortus 
Tbysanolaena maxima 
Cyrnbiopogon rnartinii 
Eulaliopsis binata 
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h_PPEHDIX h 

Vi lIMes fJurveyed in Stratum b 

S.Ho. n.~ of tillage No. of No. m: ;rami 1:[ 
household members 

1. Kamthi 10 '63 2. Kui 10 82 3. Daurdara 10 '71 4. Khant . .fl 10 68 5. Har'r'i 10 82 
6. Lalpur 10 54 7. Padwaniya 10 69 
8. Andhiar'ipar'a 10 36 
9. Taraigaon 10 73 
10. Khodl~i 10 71 
11. Baba TalD.b 07 59 
12. Bijra Kl1pa 10 74 
13. Kanchanpl.lr 10 68 
14. Hartikapa (Mot. ikap8.) 10 83 
15, Baherarm .. mda (Bohramunda) 10 75 
16. KEwhbar- (Kacbar) 10 46 
17. Karsiwl.;t 10 33 
18. Pitbaml'ur 10 39 lB. Bagdhari 10 56 
20. Tikf1r' 10 67 
21. Pondi 10 61 
22, MeudrapnrE:l. 10 70 
23. Silli 10 74 
24 . Imlibehra 10 46 

I. 2E· . Korbi 10 65 
26. R a.."., 8. 10 85 27 , Savt';'Jcll-'J..l.ra 10 52 
28 . DarIu"t;.aq:'[1.T.'(t (Dham.lWf1r'l?ar'a) 10 46 
28. Sir; 10 70 
30. Madan. 10 51 
31. Iraph 10 80 32. Hawapar'[1 10 69 
33. AmI i bJ:HltU 10 117 
34. Jb inga1:-1?Ur' 10 89 
35. Laimat ·al iya. 10 70 
36. 1ml i bba:tr.,. 10 66 37. Purera 10 95 
36. Pidiya 10 84 
39. Buclharq)l,.lr 10 70 
40. .Jhinka 10 71 
41. BJ.mhil (B~.mhh i 1 ') 10 50 
42 . PhalGari 07 52 
43. Sawpal'a 10 59 
44 , Kapil HU'4.£1par·a 10 55 

------ ------
Total 4-34 2981 

----- .. - ------



Vi llage:3 Surveyed in Straturq .a 

~. No. Hamf:. 0:[ yilla~ No. N Ho. N fumily 
household members 

1. Hadaspur 10 86 
2. Sonpur'( Sonpuri) 10 72 
3. Lachha.npur 10 64 
4. Barelakhund 10 77 
5. Daija 10 111 
6. Siltara 10 92 
7. Belpani 10 57 
8. Mandpur 10 95 
9. Barhi 10 78 
10. Dhandban 10 82 
11 . Khatoliya 10 ·63 
12. Khapr-akhol 10 65 
13. Chakrakhund 10 64 
14. Bhansesar (Brw.nesbara) 10 8 4 
15. Basantpur 10 78 
16. Sal ph a 10 81 
17. Kbarkena 10 97 
18. Mauharpar 10 72 
19, K08a 10 117 
20. Rasnnta 10 64 
21. Pal;heri 10 61 
~~ Lol... Murpar 10 90 
23. Katad 10 142 
24. J 11lljgi r 10 86 
25. Gidha 10 80 
26. Kotetar·e. 10 126 
27. Akalsara 10 59 
28. Arasiya 10 50 
29. .J are 1 i 10 90 
30. Cbhawripali 10 82 
31. Bbachapara 10 65 
32. Ghuteli 10 94 

------- -------
Tot-al .. 320 2629 

------- -----..--

95 



S. No. Ho. ot No. of fargj.h 
household members 

1 . Hl.,mghe 1 i 20 159 
2 . Ra tf1flP11l~ 21 161 
3. Sakti .. 20 130 

,._---- ------
Total .. 61 460 

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

Towns/Cities Surveyed in St.ratum U 

1. B i 1 ar.;pu'r­
Kor'ba 

Tot,al " 

96 

.Ho. Qf liQ_,_ 0:( iamily 
household member~ 

20 127 
20 140 

- - - -- ------

40 167 
------ - - ----
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