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PREFACE: 

Survey of' Fbreat Reoources of" Rajge.rh and Nahan Fbrest Divisions 

vas'takm '\.t) during 197~75 and 197::-76 ~rldng saBsons to provide data. 

base fbr the developmmt of the fbrests end forest industries. The 

objectives of the survey ""ere (1) to rolleot inventory of' ibrest remurces, 

(i1) to indicBte areas 8.v.o.ilable fur raising plBntetions.J (ii1) to 

estimate -the present re::}uirement of -wood fbr lQc~ populEltion Bnd 

industries, (iv) to oarry out accessibUity end rost. studies and (,,) to 

indicate the industrlOl possibilities fbr the area. The ,",cod resources 

'Were to be assessed division-vise within ~ 10'% at 95% p1'ObnbUity level. 

The r~rt presmts the ba.sic fact about. area surveyed end 

the procedure adopted fur inventozy, both f'or field wrlc and Photo­

interpretetion t Market '" Demand.'Investi.gatlone. Cost Studiea llDd the 

Data Proc.ess:lng. On the basiS of the .:In:formatjon SO collected, S!nnuEl.l 

ava llEb1.e cut of' rB-'IJ m!lterial has been \.Orked out and ~d ~8nces arrived 

at. Finally. o:mcluGiona have beEn dra-wn e.OOut the util.1zs:tfon o~ 'the 

,llv1'l1lf:lble raw material. 

In carrying out the survEf{ ..nrk strict supervision has been 

exerci Bed, IlOst Dl) dam ~uipm~t shOVe beEil used end sp ecial..I.y -tra..:lnol 

p ersonnal have beB'l elIployed. It. rrIly be stnted with the oonf'1derl as that 

the result presented herein possesa- a bigh degree of ra1.::Labll1ty. 

It is hoped that this report vill be of' considerable interest, 

not only to the Ri.mElchal Pradesh Forest Deportment at v~se rGluest the 

survE!ly- '\I)rk hRs bem carried out but (llso to plElnners, administrotors, end 

the entrE:prmeur.') vln rtPy be 1ntelrested in setting up of wood bllsed 

in dust rl as in too ' region end the developromt of the area tls a wmle. 

The Preinvestment Sut"Vey of" Forest Rem urces B.ckno\lledges 

the hard '\hrk put in by meIIbers 0 f the Northem Zone in c1.uding S/Shri 

J . ,H. MuJ.l:tck. _A. p. lNivedi._& V .. l' .. Singh. 

(o.r.~ BhB.tia) 
Chief Coordinotor 



SUl.'"V'ey or-FOrest Resollrces of RajgB.rh end Nahan Forest Divisjons 
was t.aken up during 1974-75 and ~7 5-76 \K)rki.ng 9e6{;lonB to provide datA. 
baae for the development of the forests and· fbrest :1nd~stries.. The 
objectives of the survey wera (i) ~,;.o colle~t inVT-toey of ibrest reSources, 
(ii) to indicato areas avl'l-ilf.lbJe for rais iOg plan1:,l).t1ons, (iii) to 
estimtlte the present requireUl.':m+. ci' ,\-,~~::.c. fiJr local. po'Pulation ~d 
industries,. (1,,) to carry out r'Ccl"-:?::;':"lll,l.ty Elnd _cos+. studies end- (v) to 
L'tl_dica.te the :industrinl possllJ~;.~:it~ en f~')t' the· area. T'1c Wood resouroes 
VIera to be assessed d.iV'i:3ion.-'T~,:il) ',:~.thin ± 1.0% at 9$ probe.bllity level. 

2. ,The total grog:rophicnl n.r<1a of Rajgarh On'd NEl.han Forest Divisions is 
2,80,012 h£l.. The 11:1nd' uSe pat~!?' of' th~ area oras studied with the help 
of 100% proto-interpretation.. ..:-::e a"el3. iJrl.J.Sl" difft:!rrtlt loiid USe classes 
ns wor-ked oUt by poot-o~jjl+'e:t}.)Tetr...t.i.o;l js ·:l~ldi~~eti btJo',; ,_ 

-----------.------ ---------------------~--------------------------------L(tld Use class P,nj €fl rh Dbn. ----.--_:_---- ._--
% _ (j f totQ.l 
a=oas. 

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

~-------~.------------~----------~--------------------------------,-------
1. l'brest ad 

2.. Non-forested 
(i) Scruo 

(11) Cultivation 
162;?{) 
4;;!3(2:1-

( :11i) 
(1v) 
(v) 

(vi)' 
( viI.) 

:including orcho..rds 
BUrren la.nd 552-

54-
etc. 1219 

:'5': l'i'1. 

H;')·bi ta tion 
'Wate'I'jriv~ be(15 
Grussy l~d 
Photo-gap 

Totnl N'on-:ft>restE'd 

41.90 

0.32 
O~()? 

O~'i3 
18,,«;1 
2~j-o 

74824 65 .. 46 

2837 '2.48 
252'77 ~.11 

1.0'76 0.94 
~1.5 0.19 

5530 4.84 
21'36 1..92 
2355 2 .. 06' 

39481:; 54.54 ---------
Grand Tot£l.l (1, + 2) 

._._---------- ---
:U:,~t. 11~309 100% 

------~--------------.. "'(..., -- ------_. .... --------~--------

:3 • Systen:f.lt.. i c sl?np 1..1'1. g '1$1,8 ff"l""1"lli;j .JU'::. 'co e-stir::.9.te the gI'01rlin g stock 
ror the arda. The gr.J",ing t-t-~.r'Jf,d'.·. " tL8 ~'~d.i~l J'or J~llo'Wing for,est. types 
rl;?:oo gnis ad for tb~' p1..~'j 3..) ~ ... 

1. Chir 
2, · Kall 
3. Ibod8-r-
4. Mixed conlt'ers 
5~ Q:mifers m:l:oo.. n'loo~h ~e:'!t'perat.Er·ha~c-ds 
6 .. Sal 
7 .. oaks 
8. Others 



(ii) 

Toe area of ti:w38 forest tyPes waS 'Worked -out by 100% 
"pho-t,()-:1n~,(n'~ruLaLlun separately for Rajgarh and Nahan Forest 
Vi vi s i on,s and is p,;i ve n bel.o"::-

TRble No.2 

Ar~~ifferent .forest types in Rajgarh & Nahan Forest Divn. 

S.No~ Forest type 

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

1. Chir 
2. Xail 
3. Deodar 
4. l<hxed conifer s 
5. Conifers mixed "With 

temperate nardwoods 
6. Sal 
7. Oaks 
8. Sal mixed ~ith 

hard 'Wood 
9. Others 

Total 

1,-3;82<} 
~-'7Q 
~ " . ., 

2')::37 
6112 

J.lQ73 

l3 
19164 

20508 

69~.:?,G 

5589 

4840 

21198 
866 

7805 

34526 

74824 

4. Local volume table of Chir was prepared by felling more 
than 200 tTees in the area. The voluree tables of other species 
-were adoptetl from similar areas. The total and per he ctare 
growing stock in each forest type for each division has been 
worked out and is given in table nos. 3 & 4. 

Table No.3 

DistriQY.tion of Growing sto!-'1L..Qer h~ct~Lre in Nahan Forest Divn. 

Forest Type 

Chir 
Conifers mixed 
with temperate 
hardwoods. 

Sal 
.Sal' 'Wi th hard 
wO-Od. - , 

O~ks 

Others 

Total 

A.rea 
(ha. ) 

5539 
48-.±O 

21198 

7805 

866 
34.526 

74824 

;,10 lL~~e/ha. 
( m~~) 
\. I.. ---

5J~2S~ 
3"7~. 7C'G 

l64.358 
86 .. 3],9 

97.l62 

42.143 

- 82.408 

'.eotal vol\1m.e S.E.% 
(000 m3 ) 

---
~86.677 25.3 
182.49'1 14~2 

3484.06l 4.7 
6f.3~-7GO 8.8 

84.142 28.6 

1455.029 7 .. 5 

6l66.1.26 3.6 
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Table No.4 

Distribution of . Growi!l&...stock per 'hectare "in Rajp:a ..... rh 'Forest Divn. 

ForGst Type -Total volume --Area Voll:l.me/ha. S.E.% 
(ha. ) ( m3 ) (000 m3 ) 

Chir l48.24_ 4:2,.914, 622.816 10.4 . 
_Kaj , 1 278 26.412 7.343 34.1 

Deodar 2057 141.058 290 .156' '30.0 
Mixed con1f0.rs 6l9~ 122."836 ·?6'~G 35 23.8 
Conifers mi,ied ],973 93.726 1122.181 14.5 ,,,1 th temperate 
hardwoods. 
Sal 13 102.266 1.329 29.8 

Oaks ·19154 92.734 177~).22'7 9.8 
·Otfiers 20508 ;'43-.240 886.766 ,12.3 

-.. , .. 
Total 69426 6e.8~1 4782.853 5.9 

. . " 

5. The following annual yield of important species has also 
been approximated on the. basis of '.growing stock and incremEIl t. 

Ta.ble No .5 

Annual Yield of importro t Sped.e.§. 

1. 
2. 
3. 

4. 
5.' -

ChJr 
Deorfar 
Mixod conif'ers 
(mainly fir & ~pruce) 
Oaks ' 
Sal 

27400· 
;3200 

1900 
"45300 
65790., 

6. The ~tot~l area available ,for raising plantA,tion has' 
also been 'Wo rkcd out. Such area include poorly stocked 
forests, scrub land, pasture and grass lands and barren 'land. 
The are a under these classes of lands works out as under:-

'Tab~e No.6 

AreR av~ilable for raising nlantations __ ~~~~~~~ __ ~~-L~~~ __________ _ 

--_._-------------------------------I'Bnd use CJ.D,SS Area in hectRr~s" 
------~~~~-----------------------------------------------

Poorly stocked ,forests 
Scrub lands 
'P~sture and grass lands 
:Barren ·l'nnd 

lS'~'825 
19,057 
33;366 
l,?08 
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7. The pre~ent and future requirement of wood'has been 
approximated. The ,~uture projection has been made for the yeArs 
1981-and 1991. The present wood consumption and ,the projecmd 
future demand wor$ out as under:-

Table:No.? 

Summary of pr~sent wood consumption AIld projected .future _~1P d 

S • .No. Species .1971-75 1981 --1991 

1. Chir 83)3 .. 30 ,21663.00 ,.31034.22 
2. Deodar 1515 .. 90 '4982.97 6380;44 
3. Sal 2630.60 6879.47 11229.93 
4. Others 6276.80 17440 .41 26689.00 

Total 18726.60 50965.85 75333.59 

8. The wood -ba.lance have <'ils'o bem calcU.lated· for these 
yeRTa .• Jhe wood Q~l~c~ rOI th~ Y88rs' 1974-75, 1981 and 1991 
are as under:-

S.No. 

1. 
2 .. 
3. 
4. 

Table No.8 

Hood balrmces for th~ye.M rs 1974-75, 1981 and 1991 

{In thouSAAd m3 ) 

Species Years ----_ 
·1974-75 .1981 1991 

.Chir 19 6 ( -) '4 
'Deodar 2 (-) 2 ( -) 3 
Sal ~3 S9 54 
Others 39 28 19 

9. The wood balances in respect of chir, deodar and other 
cOt)i ferous specie s are just enough to meet 111 e present. and future 
requirement of local population and existing indUstries. If the 
Growing stock of these species is not enriched by large sea e 
plantRtion, it may not be possible even to meet the future 
requirements. It is, therefore, not :feasible to DIan any lar ge 
or small scale industries based on the raw material of coniferou~ 
speci 85. 

10. -The' only species 'Which may have substantial runOlIDt of wood 
balance is sal. " The wood balR11ce of this soecies for the ye~ rs 
1974-75, 1981 and 1991 'Wo'rks out t·o 63,000, 59,000 and 54,000 
cubmlc metres respectively. The forests of tis species are 
situRted on comparatively easier slopes and therefore extraction 
is no problem. This species, however, has' its own silyicultral 
prohlems. Regenp.ration or sal is not satisf~ctory in all the 
areas-;-Therefore, artifici::tl method 01'. _reg~n~,r;tigg the area may 
sometime become· un-avoidable. This species is a very good 
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strUctural timher and is widely used in the survey'area as 
well 1\5 in the adjoining are8S of HarY.ana, Punjab, Uttar Pr~desh 
and Delhi etc. Some woo~ working units for manuf~cture of door, 
win(~{)1", TJ~..s , r.qfters· etc. may be ·pla.nned but since the sizes of 
such products are not standarised it may not be feasible to 
establish such units in the area. 
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QH.flPTER. - 1 

GENERM.. "r:NFORN~"!q_ON OF THE STJRyg .AREa 

The Burvsy area consi.sts of JiD.jgarh and Na}llln lbrest Divisions of 
-SirmUr Dfstriot, Himachul Pradesh. This SUTVey" area hereaft.er would be 
r~fcrred· to as t Oreal in this rl39ort• 

2. ~ 

The tota~ goo gruphic~ !'I.·reo. Ond area under dirferent land use 
clnsses have been estimated on the Visis 0 r 1.00 percmt photo-interpretatio~l. 
The interpreted protogl"flph9 for thG area -vere sent to 70 Field Par~,y, 
Surveyor lndin. fbr transferen.co, p-:"ef.Jarc.tion of l!fIps and ~aJ..cul6.ti.on of 
area. 'I'he tote:L googrnphic:"i arr:.P ~3 worked out by 70 F:~eld party, 
Survey of Indio. is given b010w :_ 

(a) Rajgarh 
(b) Mahen 

Totr.l 

1.1 65,. 7015 ha .. 
1 .. 14,309 h'l.. ---_._---

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

Land use pattern of the area hf'·s been studied Bnd the follOY7:ing 
tnole 'indicates the ~rea under di.ffe1.'Gn.t lfind use cl.o.SSC9 fu Rajgarh and 
N ahun: Forest Divisions s€p<1y-1 .... tcly .. 

T ;ihJ (LNo. 1 

-------------------------------------------------------------------------L{"nd use cl.ass 

-~--------.---- ------ -----.... 
Area:in % of' total 

ha~ area. 
--------------~-- ------,"------------- -----
1. Forestep 694:?6 41.9-0 74824 65.46 

2. Non-forested 

( i) Scrub ~m~m 9.79 2837 2 .. 48 ( ii)- Ccl t i. va:\:, :WI, 43624 26.53 25277 22.~1 
(incl.u.d:ing orchard) 

(iii.) Barren ~t.nd 5:-'J2 0.32 1076 0.94 
(iv) Habitation 31 0.02 215 0.~9 (v) wat.er/rive"!;' bed;:; et.c. 1~ 0.:73 5530 4.84 (vi) Grassy ~and 511'?1. 18,,81 2195 1.92 

(vii) PlntO gap '3477 2.10 2355 2.06 
~-~~------~--- -- ------Total Non-forested 962'77 58.~O 59485 34.54 _0lIlIIII __ - ---GrEtnd Tota]. ·lR5705 100% 114309 100% 
_...~- --.... 
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5. L~.J~_IO!i: 

The area lies ~n the outer Him.alayan ranges and Shiwaliks between 

77° it 1.'2. t! erd 770 4S)' l1Q1~ aas:'=- longitude and between 7:fJ0 22;' W!1 and 

51° 11 20 11 'north lo.titude~ The a.rea is cQvered by the folJ.Q1.dng C1 ... 1.1.arter 

inch o.nd 1:50,000 map sheets of Survey of India.. 

i) Qua.rte-r inch sheets 55/~ &. F 

ii) 1:50,000 map sheets 
53 Fll, 2, 3, 5,6,7, 9, ~OJ 11, 14, 15 

The area is bounded on 'the north by Hahasu district, on the east 
by t.he Tons river, dividing it from the territ.ory of uttar Pradesh, on the 
south by Haryana and on the west by fulan and Simla Districts of Himachal 
Pradesh. 

The B.Tea cQ."1l.prises mainl!' of the catchnent of the ri-wr Ysnuna and 
part of lIarJcanda and Ghaghar. 

5. G!PmGY: 

l-Iost. of the geological fonnation of the area belongs to SiwaliJ~s, 
sub II.i..maJ.ayan and. 1funalayan groups. The sQb HL"n.alnyan group comprises of 
unrnetamarphosed Tertia.....-y rocks and the I-limalayan group contains metamor­
phosed formations of Pre-te:rtinr-y age "l'a"1ging dmm to trepians. 'T'll.e 
.order of the super position of the £'onn.ations exposed in the area is as 
follo1r1s:-

Sub llimal ayan 
group 

Pliocene to 
Pleistocene 

lover to 
l·1iddle 
Miocene 

Recent & 
S'Jb recent 

Upper 
Shml:iks 

lo""er 
St'Wali.\Cs 
(Ua.h'lIl ) 

Kasauli 
stage 

oT' (Bansa 
limef.ltone?) 
Dagsha.i 
stage. 

All1Nium, nood, plain deposits 
Terrace ~onn.ati.on.5, gra:'J'e ls and 
'dun l deJX)sits. 

Boulder conglomerate Pinjora 
&ndston-es~ SandrOclc and 
pebble bed. 

Coarse to med_ium, .micaceous sand­
st.one;:l, red-c1a;)~, calcareous 
pene co ntemporoneous con~lomera.t a 
and ~bble beQs~ 
Fresh water gray sand stone often 
micaceolls, minor clay intercalation US'-l, 
usually of grey or violet colour 
~ith fragmentary plant remains. 

lUrple end green sandstones, bright 
pink clay7 pisolitic clay conglo­
merates, lower part occasionally 
fossiliferous. Sandstones and 
clays of brac~~is'h. ".late!' origin 
"lith clay conglomerates end 
gy~seous nodubles. 



Himalayan 
group 

&:leens 

fu rmo car­
boni:r~rous 

CM'oonife­
rous. 

Devonian 
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Subathu 
stage 

Krcil 
saries 

Red clays and sandstonGs, olive 
grey and green splintery shales, 
:imparsiatant shelly limestonas, 
corbonaceou3 beds, 'thin bands o_f, 
impure nUImnul1tic shelly 11m.estonos, 
£erruginou3 sandstones. ' 

Basic, dyke s and sills. Calcareous 
'sla'toB often sheared; Dol.Omltic 
bads and limestones •. Gritty slate '" 
and' quartizitas. Carbonaceous shales 
'With que..rt:.z :.,oins. .' " 

Infra-hoi L:1mestone· and slates. 
Elaini Bculdar~bads~ limestona' and 
serles oIeacnao sl alles. ' 

Deob.in and Shall limesto'no and shales. 

Jaunsa.r seories 

(Chandpur slates, schistose phyllite 
and quartz i te ) • 

. Pre-c~brian S~la slates 
Ohail aeries 

. J.-rchaaan 
OI:oup 

J utogh serf.e s &i laa~unge ~z ito s. 

Car1x?nnceous schists and limestones • 

Granites 
(Chor ~ranite s) 
(Lat.e Pal.aoozoic 
age?) 

Granites ~ld Gneissoae granite. 

The area around ~jgarh is broken .bY,nonnal faulting. .main! and 
Jut.O!i series are ".found exposed in -this area. ThGse £e.ults tend to be pnraJ..le~ 
running :tn SiI-N~ direction... Blain! bads on the North east of Chala. gradually 
become' schi~osa~ The denso limestona: end s bayond Ghar Dhar. On tho north­
ea.Stern 5i.dO or Char' grru..1i-te, the Jut.og aories and Cb-~il series are typically 
developed. Deoban seriesp consisting mainly of massivo Limestone with same 
inter-bedded shales, have a. g'reat thickness. At GhalU' mountain, horn bl(3rlde 
sc;hists and 9lIlphibolits3 occur. ' The peru:: of" the mountain is 5647 metra 
a.m. s.l., the highest on the borer of t.ho area. It- is composod of' a gne1ssose­
granite, vhich is su.ppa'sed to ?e of late Palaeozoic ago .. 

Subathu and Dagahe.i rocks era common in area near Saraban, .Banethi 
etc. These mainly . consists. of sMd stones, shales, conglomeratos etc. -
lower areas conSi st of Si"!Al~ fo..rmation. These consist of alternate bands 
of soft. coarse grai.nod.~ micaceo\1S sand-stones and pink or grey shales. The 
S:i:W-A.l:fk f'cmnAt.:i..o.n 1.1" eJC]"O~oo on SOltth4rest of tho main boundary £ault. 



The ~Tahan ,rod~s ,torminate ,near thC3 nala to tho east, of Nobwala 
and expose ll.3'ain at the Hajhyar-td. ~a.di section, north-east of lCauJ..orlW'ala 
Idlud.' The ~l~ formations 'arc divisablo ·into two conformablo 
stages ri.ameCY- Pi;lj or aarid' Ston's pebblo bed and the uppar fuulder conglomcrat-:3 
atage. ' '. '. 

,Thero. is B. gT9at variation in, the sOils of tho area.' The low<er 
areas, particularly Paonta vallay, hive deep allwrial soils. The soiJa 
in t~s veu l~ay are sandy'to saooy_loam '-lith high water table. In upP("Ir 
aroas brown' and podzol,type of.' soils usually occur •. Thera is vide variation 
in the! soU cha::["sJ.::t.eristicB in the hills. The taxt.nra is 3eruraUy sandy 
loam to loam and cla.yay in poc.kets.. The soils ar-6 shll..llot.r' on steeper 
slopes but comparat'ively deapclr on easy slopes. ThG soils are rich .in 
organic matter 'and nutri.ents, r3:::cept ~those on ,too oxposed and eroded sites. 
Tho soils ara gc;mcrally acidic in nat'In"C oxc~pt those derived from 
lime-stone. ' 

, 
7 • TO ro@.A.FID': 

But for a Sliall Portion of the area of.' ~Tahan Fbrast Dirlsion 
oonatit uting Paonta val.~ey) too most 'Part. 0 f t.h~ SUl:"'I'e:y' area :1s hilly. 
Tho elevation ranees from ,about 500 metre" to 5,650. metre. The highost 
poak near the border of the area is Chur peak, ..... hich is 3,S47 metre :in height. 
The most of the hilly ranges run between east to 'West. The highest hill 
rangs is in' Chur dhar vh1ch forms the 'new9 centre of the hill ranges. 
Mast' of", the hill ran~os originate from this main hill. Thera is net ","ork of 
interlinked mollntain ~a.ngQS 'radiating f'r(Jr:J Chur dhar pea1c._ hom Chur dhar 
a spur ea1.lod ldni Dhar runs tavares the south, later on, it tunns to the 
east fOIT1ling H8ripur dhar.. Haripur dhar a.t Haripur branches orf bto two 

ranges oalled ~a dhar and Dung! Bhungi dhaI"~ The L~..rra dhur runs 
towards east and ends into Sainj rivQr near. M:lnus.. Tne Dungi Bhun3i dhar 
with its branches separates Tons and Gir'i catchment. . 

Toward a, north and west 'Wards thero ere other dhara such a.s 
Bathau,1d dha:r.1 Thandi dhar et~. Sairi dhar and. Saraban .,Dhart i, dhar 
are' w6 importnnt and independent ranges to the south of the otri riv03r. 
The- Dharti dha:i' enterf3 t.he area at Sadna ghat and runs eastwards frcm' SarOga 
to Banethi; Na'\ileni, Jarnta, Jaitak, Dhadhog, ltama l{austlX.1 MnJ,ttai and ends 
near, ,Rajban. ,Its altlt.ude ,varies from 500 m to 1500 'ni. ,Tho northElrrl 
slopes drain into ,Ql.ri and the southern slope in-to l3a.ta Harkanda rivers. 

"Tho other region const ate of small bills anJ plain areas. The 
valley "rhich forms a major part' of Nallan Forest Division i~ cnlled 
Kruda Dun which is all extension of main Dehradun valley. This valley 
narroWs oOlal'n ,from·end,aRt tabollt.. 20 Xm along" Yamuna. to aboUt· 6()O ,matra '"' , 
near Kolllr. It is about ,ro Km lonr( fran Kolar to rivar Y~Ull!l. beyond Paonta 
Sahib. " 
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Tha clilnate 1s mostlj' ,montai.ne type. It varies 'from place to place 
depending upo~ the, altitUdf3. In -higher bill r!l.ng3s the clbnate is mostly 
temperate type, in m1ddlQ areas, it is _sub-tropical end in the lower rogion 
it i~ tropical. The Chur dhar is under the snow for greater pnrt of the 
year. ,The lo'W'or arens, ,parti~ularly Paonta valley, which ,has -tha elavation 
of about· 600 m., has tropical to sub-tropioal climc.t.e,. 

The .tamperatura or tho a.rea varies mostly with Glevation. This may 
bo- oompara.tively lower in the higher hill, ranges. In Si'laWc zone tho days 
are hot but. tne: rii"~ht.s are- cl')lUparativoly cooler. Dust stcmns nre qu:'.to 
common in this aJ,"Ela '-particularly during sunmers. January is usually the 
ooldest month.o.:t-the yao.r, while temporatura' upt-o 45°C. are recorded in loucr 
areas in .Tuno. '. Areas having elevation of 2000 lllotre and a.bove r<3~cive ~now 
fall dl.trin~ this period. The m~an· mo.x..:Imun tOOlperll.ture during- Jal1uacy may 

: be around lD 0 O. - The rnininn.tIl tG!I1perat u....~ ~ ho'.t1svor, -lllai 'go bolo"!- t ha 
freezing P.9int. _ Frost is cornmon t.hrou3'hout t.he area. The aV"arage .rainfall 
in this',area is 1700 mm., varying :rrom 1400 mIll to 2500. mm~ Most of the rainfall 

'occurs duriilg "JulY end A.u.o~st. In. higher hills, tho rainfall and snawf.al.l 
occur d~ing January and February. The nunbar of' rainy deys vary. f'rom. eo to ao 
avere.g~ about 68 l"hen ,rainfall is 2.5 l7m or be1O\l. .About 65% of the rain is 
roootvOd 'bet\1een June to October. ' . ' 

The area is very hilly. Thera have been considerable devalopnents 
of road can:m.unications- in tho past decaCle.. 'Howovor, th(lI~e. are 'nO~ national 
h1gl'Llaya passing through the area. The import.nrn~ ~ME! .of·t.n.e .araA..nre:-

,1)' Solnn-Nahan;.;.Paonta Bead 
ii). So lan-Raj glirb,-1-1inus Road 

fit) Na.hal1.-Kalrunb_ Road and boyond 
iv) .J agadhri..;Paonta-Rajban-Rohru Road 
v) Nahan-Dadahu-Rajban Road 

'vi) Dadahu-Coopal:Road 
vii) Rnjgarh-_N'a1~Sainj Road 

viii) Nahan-Bagthan-Rajgarh RDad 
ix:) Sarahan-llJarag-Ochhaghat' Road 
~d Solan-Dbaml a ,Ro ad . 

, Boside s thGse roads, 'tmra are lergCl numbl'Jr o£ jeGpable fair- waather 
roads. 'Thc-re nrc aporoximately, 0.; 25 ,Km roads per sq .. Kni. ,oi' tho area. 

T'n-a area ·ls not connected. with 'any- railway line. "The nearost railJ.-ley 
head eN. G. ), on Kallca-Simla • line is Solan .whi ch is 'abOut 20 Km. awa:y-. The 
broad-gaug-o ,ra.ilway is quite far- and,: the nGarost- ral1uey station' is, Jagadhri. 
.~ '. 

10. ~W..RAL R?roU3~S: 

The e:roe. ~I!lS.' good deposi ts 'of gypslU, limo-stone'- oron (pyrites). 
marble, slat.es etc. The ddposits of gypsum, have boon, foUnd at Korga, 
Bbarli; Shi16mo. and Ridans... It is reported that high qualities g~"'sums 
available will be' of the order of' 60 million tonnGs. The do}X)sits of marble 
are found at Naura., &.aunari and .r arag. Lim:e stonD is f'ound at a number of 
places. The important doposita a.ro thos~ situated a.t Satnurn, Bhatrog, Handha.li, 
ICatyEi., Uaura, Bhnunrari and at a nUl1l00r of' other places. These deposits 
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occur-maJnly in the Beaban" I(rol, Biaini series of roc1cs 'formation. 
Tho other m.in.sl'ala whose occurrence bas been detsctoo. are iron, 
iron (~rites)" lead,; mica, mineral -pi,~ents, ochre, slates etc. 

. . 

11. l'QI!nSl' : 

Forests of the area consist of the follo\1ing types, according 
to revised classification (Champion & Seth, 1968):~ 

(1) M~i,st Bhabg ~ (Bole 2b):- Sal is the most important species 
fO!!T!ing about 75% of'the crop. Both sub types i.e. Ihabar, dun s.al fo:"cst." 
forest'S an.d Bha.bes demar 'sal are found in the 'area. This type 
is mainly found 'in.the Hahan Forest'.Divisio,n: . The .important 
species a.re sa-I, sain, 3,urjam~ haldu, ~ahera, foldu, jamun etc. 

(li) ~\,la11k SAl fo..r.!ils-ts· (5 ~.Q..laJ.:- These forosts occur on SitJalil~ 
hills in Nahan Forest Division. The associates of sal are 
Aw.!te_j.,~~ l~llil.i§" I~.m.:i . ..ll.~~ t6;n,ento_a!b I,.,.Wltl..£Q.~Vla.rtW.~, 
Buc'p...sm.~~ lCnz811i .b..ili ,.catechy, ~1J.,h...1n1a sp. etc. 

(iii) i"~rr Pry }tl.x~~!l.uQ..~ 'Forests (SB/C2) =-:- 'These .forests occur 
on outer hills and plain e..r~8.B~ Th~ imPOTt.a.nt species are 
Temina,1ia .:t.Q1I1.e.\lt.Q.~~ ~~ latifCllilh ~1a .cateChy, 
!m;ln~,_l..u ~~) ~ la,nzen. ~ :tom"'nto.~, 
~ ~~cW.1c.9:, ]iQ),p...rrt.e;Jj.a intep'ri fQlif\, ~~i ctyQ.n 
~elsJ4m, .Mea m.cUOSDerna, etc. 

'(iv) Pine fo:resta (qharnpion & Seth, Forest type 00
1 

& (gc:2) :-' 

Both :lo ..... er or ,Siwalik chir pine forests and upper -or Himalayan 
chiT pine f'orests iOCCur in the area. 'The Siwalik c1U.r .forests 
occur betw-een 600-000 m. en Dharti dhar and 650":'lroO m on 
Krunraoo-Bharli dhar. The floristic oOmposition cf ai:wali!r c..}jir pine 
f'orest~ conai'sts of Pirm..:3 ,l"9xburl"hti 'With nUt"nber of' broad leaved 
species. The bnportant b~ad 'leavEld species are ~a robu..At~, 
T~!nq,1ia. ~entQs!!; f_Emninall/! chebuJ_a, AnQge:U,'lUS l.e..t_:ltQ1JA, . 
~.a .!~p.l:OlJl.~elica, Qww.ia fistula, .h~~ a.!;ticinalis, 
2Y~ i.nqanamay be round ~ suitable' sites. 

The, H:l.malayan pine forests' occur from 000 metres to :2,000 
metre ovar:-lapping tropical dry deciduous forests at tha 1m'ler 
,eleyation endj_ng in,the-·temperate forests •. This type :rom.s the 
'btrporlant. forests o:f the, area .. ' The ~ma:i.n 'species is .fil1.iJ&. ,m,xh.l..lI"J!h!i. 
The chir :rorests are usually found in pure patches" lower' region 
species such a~ ~1Jml.' cvrnini,. L&nnea. cO:r:om~~ . bminaJ ~ 

. chebulfl. 'atc •. occur. 1i1 .the hi3her elevations speCies sueh; as 

.Quercus leucc.~rlchophQra (Syn. Q. inc~), .BJjo"dQdellliain areorWJm, 
~ irLa,.:u..t,:QJJ.a, :un:.~ ~ at c • are found. " 

(v) 1J:i.m.alayan :m2!st temoerQ,ie for~:_ The tem.pera.te forests are snall 
in extent mostly occ"'urring :1n higher" hills. ,Tnt'- area is mostly 
under deodar,( fir and spruce. The forests of Iiharsu are' also temmon a.long higher ridges. 1'-
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(vi) _~WL.9ak .fotW.A (12 Cla., 12 C1c, 12 e!d. 12 02a) These forests 
oc'Cttr on extensive areas usually on cooler a9~ct of t.ho hills -
.in the chi!" zone. The tr3as are usUally branc:hy, maltbrmed due to 
heavy lo~pin~. Tl» important species are ~..1!§ .l~Q:G;;:J.~ho;i10+.A 
(Q~ incana.), &.Q...d.o.!l.tmQ.r5lJl .Q.l"l~, f:L~~u.w.:o.lJ.a, Acm: ~lgngum, 
_~ nashea, ~lUl..£i._~. 

Tne sal fore st.s are m.an8.:~ed under conversion to uniform and 
selection ey"stsu. Forests c.ontain1ng almost pure aaJ. Bituated on comparativel!, 
gentle slopes are managed under uniform system. '!'he forests on steeper slopes 
with ve.r;ying q_uantity of mixture of miscellaneous species are generally 
monaged Ul"loer selaci.ion \Jo'1"',-i~ circle. The mL~ec1 miscellaneoUs forests are 
usUally managed under selectio!'l 1Jor!d.na- circle and protection worlcin,g circle. 
Chir forests are m8J1aged u.'1der "Ptmj ab shelterwood system" with a rotation 
of 120 :vaus. Doodar oc.c.~"S mostly in Rajgarh Forest Division and fs managed 
under trregular she ltsl'"W'ood group system with floating periodic blocks. 
The forests of fir and s?rUce and oaks are man~Bd under the selection sy::;tem. 

12. lU$RS: 

The maj or part of the are a forms -the l"'aauna catchment. 'I'm other 
iIn.:po-rtant riVal'S besides Yamuna. ar6 Giri, Tons, Ja.lal, Harkanda. Be;te..II Ghaghar 
etc. A large proportion of the area is drained. by the Girl or ita tributaries. 
1'he Giri river rises in tho) hills of Jubbal and enters in the survey area 
from south~.:est Bide. It couthlUes its, courae for about 40 km. forming the 
boundary of" 301n.n and Simla districts. It £10'-ls abotit 8S 19n. in the araa SlId 
meets Yamwa at Rampur Ghat. This river is used for tim.ber floating fran 
Rajgarh Forest Division. The major river YaMuna do not fl.o\l in the area 
but it. fo:rms the boundo!1.l7 of the S1lrV'ey area with that of Uitar Pradesh. 
The north-eastern eorner of the area drains into Tons river. This river is 
also used for tbnber floating. Sainj is tha tributary or Tons. The Ja1Rl 
river is she.llc~1 and narrO'ot and lJleet.s Giri rbre.r at Dadahu. Bats. river starts 
.from Dharti Dhar and runs towards east and joins Ya."T'l.una at J3a,ta Handi. The 
Ghe.g3'Br river also starts trOlU D}"o..art.l Dhar and run towards south and .f'.o'W~ 
towards Haryana. . 

The'I"a is one CeIn13nt factory recent.ly established in the area. 
Nahan :Foundazy at N8.han i~ also 8. f'amou:;I industry. There is a rosin and 
turpentine industry at Hah:m. Thara ara no lOaj or 'Wood based industries in. 
the area. Nantion may ~e made of sm.all scale wood baaed industries such as 
furnituro malcing, frut t packing cases, saw mills etc. The area fe'3ds chir 
and sal \.rood \taste to s"ri Gopal. Paper l!Uls, Jaga.dhrl. 

14. WPlE: 

The total population of the area as per 1971 cenSlls is 2,45,03:5. 
About 9'J~ of the people U:ve in. rlliages. The major ccnmunities are 
Braham1.n, Bhatts, .Raj puts, I~anets and aome other communities. Many Scheduled 
caste and Scheduled tribe people ~ found in th'3 district". 'W'b:l form. about 
ZO.18 % of .the total population. The .iJ!l.portant camrlu,,"'lities are Kolls, 
Dunrahs, Chane ls and Chamars. Certain 'othl3r cOl'lJIluni ties suoh as Jats, Sainis. 
Iabanas, .Banj aras, Gtijj ars, Telis, tohar, Sheikhs, J1'usa1m.anas are also 
found in small numbers, ' 

The most of the rural population is engaged in aericulture a.'1d 
horticulturo. The sizo or t:1.€! holdings Sl."S snaIl. People grow crOps lil:~ 
11a.ize, Potatoes and "'heat etc. The per capita incoml3 of the popu1~tion ill 
the area at 1961 price Iv()l dn.rlna the year 1970 is rr..550/- as 8G'sinst 1"~4.B39/­
for whola of" t,he.("'()UllL.l-Y. 



On the raq'lcst ~f Forest Depar11ncnt, Government of Himachal 
Pt-adesh, PreinvOstmClnt Survey of Forest Pc:lources underloo!c a survoy in 
Rajgarh and !-lahan Forest Divisions with the follo\Ting objectivess-

1. Inven-tory of Forest Resources 

2. To indicate areas availablo for raising plantations. 

5. To estimate the ,",ood demand of local populetion and industries. 

4. Ac cessibi lity and Cost studies. 

The main objectives for the inventory were:-

1.) to .estimate tho areas under different Innd ulJe and 
forest types. 

i1) to estimate the total ~ow1ng stock within .± 10% at 95% 
probability levol for each forost division IJ.Ild its 
distribution in different forost types. 

iii) to pre~are land use and I·orest type map. 

iv) to prepare local VolU:J.6 Table of chir. 

To 'rlOrk out the total eroa under poor donsl ty forest, de~aded 
forest, scrub lend, pasture and grass lands and indicate :in general the 
geob:Jical and soil characteristics of tha sroa for consid3ring plantlltion. 

The main 0 bj ectlive s of these studie s warC): _ 

i) to find out tho present loval of wood consumption. 

:Ii) to estimate the .futuro level ot' ~ood consumption. 

'!he main objectives of' cost and accessibil1 ty stUdio S "TGro:-

i) to estimate the cost a.t which rl:N ma.terials from different 
fore st areas may be made available on the indust r 13.1 sit es. 

Ii) to worJ~ oul:, the volume Wld(3T' different cost classes ,..hich 
wou.ld be mane available at tho industrial site. 
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1 lET HOD_9IDGY 0:;' Itr!.~ITQRI 

On the basis of data coll_acted for ve.riat.ionJ it ,,,as considerod 
that about 500 sample points in area. 'Would be sufficient -;:'0 giva tho desired 
pr()cision. Systematic sru~plina was undertaken bccuasc certain ilL~ormations of 
soil and geology ,,,,as to be collected from the non-:Zbrcsted sample plot s. This 
dasign yas solectad because photogra~hs of the project area could not be 
obtained prior to tho surve:' \.;hich could ha.vo helped in stratifying the area 
into v~ious forest types. 

Grids ware marked on 1:63,360 tope map sheets at. the interval of 
tr:.0usend Y~rls. Sample grids 'l,.vore spaced at 2000 yaros by 5000 yards 
(1829 myby 274:3 m). The distance alo~ the 1:-axis -will be 2000 yards (1B29 m 
and for Y-axis it vlill be 3000 yards (2743 m) (fig. 3). The grid cern.ras 
are talton as the cross section o:f the c;rids marked on the ma.ps. The:L'a are 
four sample points alon3 four crid lines_, aG:lClrging from the grid cCllltre 
(grid north, east;, south ar.d -west). T11.-e distance of each sample point. is 
roo yards (274.8 rn) from GI'id cerrtro. .AJ.l tho sBJ1lple points oxcept those 
falling on cultivation, habitation etc. -were visited. 

Variable plot m.ethod was used at each of thesG sample points ror 
colloction of information. But whero b8Xllboo was found to occur, f~~ed plots 
of" the size 0.1 hectare W'ith sample point as the centra of the plot 'fOre also 
to be laid out~ Fixed plots wore square in shape, with its four apices facing 
north, east, south and llest. Sampl3- points and/or the fixed plots vere 
numbered as 1 to 4 startin~ from north in a closk-ldse direction. (r-Jorlh-l, 
East-2J &>1.Ith-3 and ~lest-4 J. Each sronple point was locatod on the ground 
with the help of photo~ra:?hs and th~ map by selecting soma reference points 
"both on tho map or phot.ograph and the grolli1.d. Ritterlich I"ela.~:op was used 
for enUl1lClration of the crop. 'rally lIas taken ldth basal erDa factor 
2 sq .m.. pe r hecta.re. 

l1ECORDJNG 0.E..12..N..,A : 

For collcct.ion of il1.f oI"lnation in codi~ied .form from each sample 
point, the folloHing fonns \lero uSGd:-

1. Po.iJ!tIPlot Do_~g_i~@ FOXYl_(._~r2:- The description of several parameters 
such as geology, soil, land class, ye~etation, rorest typesJ forest quality, 
density, stocldng regeneration, biotic :l:nterrcrence etc. were collected and 
recorded in tms fol."'!Il f'or an area of .2 matan!s aroun~ tho sample point 
(ApJ,Jendix- r). 

2. T~ly Shee.1~- Tally of alJ. tho trees aboV"o 1D em. diameter \las taken 
with the help of Ralaskop. The diaIllotcr of all tho r in l trees '-lith thoir 
spGcioS Was recorded in this form. (Append~:-I). 
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5. SanPlle Trop FQm:- In this form dotailed iriroI'1lation a~ut ~:l:::l 
trees such as haight, claar bole, bark thic1mcss, inc"l'amcnt, cro'_u ·,r-d't. '1 

ot.c. 'Wore rocord ad in TO spoct of all 1 rJl trees occurrina bctweo II north 
and ~ast directions. (Appondi~-I). 

4. ~bQQ :!humcrn"U..cm. _F_m=- Uhen bombeo \-las found to occur a'"1.d it 'Was 
so recordGd in the !JOint/plot doscription form, tho in:"orno.tlon O!1 bamboo 
clumps nnd culms '"'oro recorded in this t"orr.'I. &parato form was usad for <Jach 
plot. (Appendix- r). 

2. PHOTO.DIl"IDlPR.!!l' &,):01'1': 

The photogra?hs of tho Ta~-::: nos.523-A on scalo of 1:15,Oeo of 
t he year 1937 UGrc procured for the s'Ul"V"ey. Tho photogra~hs scales lo10rG 

found to vary from 1:15,000 to 1:ZJ,OOO. Th3 total nwnbcr of photo3Taphs 
involved in the area. was 2229. Tmre was a gap of about 45.00 mn2 for which 
photo~raPhs Yera not availablo. 

Tvo types of interprotation ha.ve b~()n carriod out:-

(a) plot/poinii interpretat.ion. 
(b ) 10 0 p:;l rc ant interpret D:ti 0 n. 

(a) P1ot/PQin:t.._fu\.e;:p~t ~i.on:- Sample point sandt he grid C(Jlltre s havo bQlln 
tra.'lSfeITOd from the 1:65,560 topo maps sheats to tho photo3rnphs by photo­
interpretation aoction of Head Office. The land Use cla.ss of oach sample 
plot '''BS studied on the photographs. Thoy wer:J clnssified intovvarious classes. 

(b) 100 r;:t£rceut p_hoto-interlll:.ote.t:iQn:- 100 poroont photointQrprctntion \las 
dono by the field CrmlS of this org-ani sat ion. A minimun area. of dolineation 
was !=l hectare. Tho aroa has boon dividad into f"ol.7.olling c188sei:-

tYP08%-

1. Forost land 
2. Scrub land 
:3. CUlt Ivat ion 
~:. Grass land 
5. Barron land 
6. Habitation 
1. Orch!1rd s 
8. Wat~r f.:latttres. 

Forest lands W<2ro f"urthor classified into the followill6 forest 

1. Chir 
2. Deodar 
3. Kail 
4. Fir 
5. SpruC() 
6. Fir-Spr'l.Ce 
7. }fixed conifers , 
a. Conifers mL.'":oo lfith broad lellvoo spocios. 
9. Doodar-lCail 

10 • }';oru Oak 
11. Kharsu. Oak 
12. Hb:::ed hardwoods. 



-11-

15. Ban Oalc 
14. Cl'lir vlith Oa!c 
15. Chir with Khair 
16. KllRlr 
17 • ~calycl.u~ s~cies 
18. Sal 
19. Sa 1. with ot her hardi.-1ood s 
20. Broad leaved ~th baTilboo. 

Forest types .. rare fu.rtmr ch.ssiCied into the fo~lowing 
volume density classes:-

(a) .YQ.Wme cla6~ 

i) ~-l volum e 

ii) Medium volume 

. iii) High vo lume 

(b) ~j:.y clas{i 

50 roB or leoas pJr hecte.re 

SO m5 _ 150 m5 per he cta-re 

- Here than 150 m
3 

per hectare • 

(1) Density less than 0.4 

(ii) Density 0.4 to 0.7 

(iii) Density more than 0.7 

Idanti_f:icatien of large number of forest types on the photographs 
has become possible because the photo,,!ra.phs \Jere of' good qua.lity and 
intenai"'.Te checking has ""een done by inventory crews. Specia9 constituting 
morA ·u .. ~." 00;6; bas been l:l:lga:l:ue!l tiS pure crop in the interpretation. 

:3. Dflupn sr un y : 

(i) The present production of timber and fueluood has ~een collected from 
the annual e.dminis·:~rative reports of the forest divisions. 

(ii) A samIlle aurve;r vla.a conducted .for estimating -the wood requirements 
£or construc-cion and re'OS.ir or houses and fuelwood. l"or -Chis 
20 vUlages 1,lere select~d randomcy and 5 houses in sa.ch village ve-re 
visited and the quantity of wood used in the house construction 
and repairs or-houses and f'uelwood was deteI!!lined after careful 
measurements and enquizy from the head of the house. 

(ii1) AJ..1 tha 'Wood consuming industries have been visited. and their consump­
tion of 'Wood has been det~rmined. A. large number of such industries 
are smalL and usuaJ.ly these do not keep the records for the consunption 
of wood. 

(iv) The consumption of' 'Wood. by Go'rernnent departments and organizations 
have been estimated on t,oo basis of the records of the Forest Department. 

(v) The present n.eed by all categories of wood users viz., local popula-, 
tion, ,industries, organisations etc. has been \Jorked out :from the 
data so collected. . 

(vi) ~ure need of '''ood has beC!u projected. The denand has been projected 
f'or t he year 1981 and 1991. 
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4. COS!' At:lD AQCESSIBILII' Y sr un ms: 

(1) The survey are a ,vas divided into varIous co ct, or lo!~ i_ng unit s, 
mainly i'ram the point of view of terrain and cxtraci. ion .faci~_itios. 
Deteiled study of 1:50,000 topographic ma.p sheets was done to 
judge thQ most economic and feasible method of extraction. 

(i1) All caloulations of cost have bean done from the costs units. 
Areas inside a cost unit has b~el"l re3arded a.s uniforJll. 

(iii) The possibilities of extraction oJ: timber from diffcran-l:. cost. 
units by different methods of extraction have been studied and 
the preva.lent one 'Has used for ....,or!<in~ out the cost etc. The 
minor tl'anspJrt moans .... lera also studiad. \'n~n it \1&S not possible 
to lay down a:rry of thoJ minor trans?Qrt nasns 'With the conventional 
methods 1 the wlit was classified as inaccessible. 

(iv) The cost fi,rures of differen'tj operations viz. J fening, conversion, 
trans'JX)r't etc. havo beC3n collected from the contractors wor:dng 
in the :forest. Only such cost u .. 11 ts have been visited "'here the 
coupes warn Ullder '\.10r1::ing. 

(v) ifhenever a number of altarnatives for tninor a.'1d maj or transport 
modes from a particular unit was avaDAble, the cheapest one was 
selGcted for the study. 

(vi) Ail calculat.ions of cost of transport are f'rom the coupe to 
Ya:m.'I.U1anagar because most of the timber of the area goes to 
Yamun.anegar. 

(vii) 'Depending upon the cost of various operations, each unit has been 
classified into cost classes. Correlatin3 the volume of each 
corl unit with the cost classes, the weightsd cost volume of rall 
material has bean assessed. 
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1m.J.WI'_i:::.lL]~I_ '{ 
D.\l'.A_~·T AL Y_s.IS 

As ovcrbar~{ and under bar'~ measurements P.t th!9 t"IO o-lds oE a 
section were available t.he over bar.:: a~ld 1.L'1.der bark -ololmo o:{' eac:1 sact:i..-:>n 
was calculated by the r S:lalian I Thnnula. j 

V = ~L (D1
2 + D2 

2 
) 

vthere: V is the voluna, D1 o....Yld D2 the average diamete~s at th'3 t,,·o ends 

of a section j and L is the length of the section. 

D1 and D2 represent overbark measurements for overbar~: volune 

f;'nd u.lcJerbarlc measurements for underbo..rl~ voluae. In case 0; stunp volune 
and volume of the first sectio:o:l 02 each of the ~ther trsB portions, 
the averB.3e diameter at the top of the stunp or at the top of the first 
section was considGred to represent avera.,'!e diameter of the s-ectlon, and 
volume vas qaJ.culatnd as 

V = iT" n2 :!: L 
4 

where: 'D is the averBtie diameter at the to;:J of the stump or t116 top or 
the first SC3ction. 

Volumes of all the sectiol1s of the tree were added to obtain 
overbarlc and undarbark voltmle of the tr13o. 

Tota.l over bark and tot~l under bark voltme "rere calculatod 
_;:Oor each diame~class. 'rh8 overbo.rk volumas \o1a9 e.. ..... "'PresseiJ as e. 
p~rcontage or-. undarbark velma in oroer to estillla:te bark percentage. 

llumber of riTIB's '.lara recorded at the breast wight point of each 
fe~led tree. Age correction -was done on the basis of the se~d li..iS data. 
The diameter and height \.Tare 'Platt04f~fdna~,ogo:;:-.::fiCEmnooth curves dra.tm. 
From these curves diameter and height were read Bg.:l.inst acre for Chir. 

(b) pirnneter jnqroment 

Radial _ increment during last 10 years,. 20 :raars and 50 years 
was recorda:..'" for soma standing trees of' coniferous species from incram:::mt 
cor03S. .Averago diameter incrc:ment during last 10 years J 2J years Md 
30 years '\.rare derived for eanh diameter class. 



4. YOLm.m. srUD~ 

(a) Ge ~...1ll..x.o l~a~qa.M.Q!l:' 

Felled tree data 'Was collected for ~ !'QXbwr;hj.J.. (Chir) ouly. 
Since sample tree data for this species was ir~adequat~, local volUl!l.a equntions 
were derived directly from the f'e I led tree data. end 110 general va lU!lle eq~{;ion 
\>Tas developed for this species. 

For sal, the general volwne equa.tion developed by F. A.. O. in lTo:;.,th Zone 
\las taken. 

For other species., it was decided that local vo~.:UIne cqua"\-ions de,relo:;.3d 
f'or l..Jt;tarkashi Catdment, U.P. be used. Thl3refore~ no general VQlumc eC)_1),at:;_'olls 
vere davelopa:l. . 

(b) ~al Volume egua.t,..:f;pns 

In order "to obtain local volume equation for chir, the following 
types of -regr,,!!ssion equations ware tried:-

V = a + bD
2 

V = a + bD + n2 

V = a + bD + cD2 + cDS 

..(V= a'+bD 

VjD2 = a + b/D2 

V/D2 = a + bID + cjD2 

If :: a + bD + ~/D 
V -= a + bD2. + c/D 
Log V = a + b log D 

Where : V ~ Tota.l under~arl;: volume (m5 ) inclUQing branches. 
D :: Overbark diameter at breast height (m). 

Tho £ollm1'in.-s equation "Was selected kaepi.ng in view tha st&ndard error 
of esti.'IJl.ate, ·the multiple determination coefficient and the applicability of 
the Qquation.in the entire ~~~e of data. 

_y_ = 1.1.7563 - 2.7CJlO/D +O.19~9/D2 
D2 

or 
V == 0.1919 - 2.707OD + lL75S3 D2 

The equation is applicable to ~2 em. d. b.h. a.rrl above. To a.rrive at B. 

local volume equation for 803.1, eoneral volume ~uat.ion '!dcrivoo for aa.l by 
F.A.O. in Northern Zone Has used . Volume of each SallJ.ple trGe ,-Tas estima.ted 
by substituting the (lj;amater and height of each samplo tree in the following 
genoral volume equation. 

V :::: 0.11.80 + 0.2570 D2.H where H is tho heigh't, (m). 

'The same type of local volume e:quatiOilS "Wero -tried as f'o-r Chir und tho 
follo\odne equation vas selected l 

V /D2 :;: 9.0500 - 1.7288 /D + 0.228 5/D2 

OJ:- 2-
V :::: 0.2285 ~ 1.7286 D + 9.0500 D 

Tho local volume equations deV'<)loped for uttarkashi Catclwcnt by 
Preinve strnent SurvGy of Forest Rc~ourc~s wore used for the following s~ci(3s:. 
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1\a11 

V = 0.2232 - 2.3509 D + 1.1.9)67 n2 

p~o_~ 

V = -0.0017 + 8.2000 D2 

..§P.t.llQJ! 

11 = 0.2935 _ 4.5414 D + 16.5252 02 

Fir 

'1 = 0.4193 - 2.7255 D + 1D.8 954 D2 

fun oAk 

v/D2 = 7. 70ro - 1.2582/D + 0.0054/D2 

or 

V = 0.0854 - 1.2582 D + 7.7030 0
2 

Hor)l.~ 

vjD2 = 10.1631 _ 1.5547/D + O.0988/D2 

or 

vlI1 = 0.0988 - 1.5547 D + 10.1631. D2 

fi.e~i _<Xt speciQ,a 

V = O.584S - 3.4559 D -+ 10.9376 D2 

Thcs() vo1tt!l~ equat.ions arc applicable ~or overbark dirnno-C.:Jrs 
of- 2J om. and above. 

Fo.!' trees. in the die,mcter class 10-20 em., the fol]m.rig'avor~o 
volumes obtained from. the .felled tro3s in that class W'oro used :for estimat­
ing the volume of tho enumerated trees. 

Kail 

Spruc~ 

Fir 

Deodar 

Bun oak 

Moru oa.k 

Rest, of spGCies 

. :5 
0.1275 m . 

B 0.1050 m 
. 5 

0.2064 m 
:3 

0.1.560 :m 
5 

0.0924 m 
B' 

0.1155 m 

0.0780 m3 
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(0) . E;:mmcratcd Tr_Qa VQlume: 

The voluno of each anu:nera.ted tree wao obt.:l.i:-1C'1d fro!ll tho oV".;Jl"bar~:: 
dlemeter ut breast h::d.1ht of: B. tr39 arrl tho local vo~.'m::'.a e~~lft;:_"n 0:: a 
spocies. 

G. rJ1JA.~UJ;l: ~_~~.~S 

(8) Z.oJ..tm_m~j1_9~~_ aDst. A.~~ ooint.. 

An estllnate' of volma por n3cta,..--o· 'Was obta1n.od. a.t Ooa.ch sampl~ 
point froI!l t~lO traos talliC3d at. the smnple point vit11. the) follo;Tin~ i'OI'T.luJ.n. 

m 
Volu:ne/ha. = BIJ' :b..;..; _l 

1 = 1 Bi 

Whl'Jro: Vi - Volune of tho ith tatlled troG for a ~'3clcs est:iJn.atod frOl!I 
tho local voluna cc;,uation. (II15 ) 

Bi -: Basel Area. of ith tallioc1 treo (m2) 

m - tho. nunbo:r of tl'GO s tcllied at a SI.llD.,!>1..o. point. 

BAF - Basal ax:3a rue tor of Rolasl~p 2 Sq .m3tro per h:lct arB. 

(b)~: 

The projo~ area "las not stratifiod bo£ON 1.DldortaJdng thO! surv-ey. 
Howovor, ~""t.or s:urvey .. the ost:iJnata o·r ·foI'Gst araB. of each foroSt tYJ>o Was 
providlld by th<3' Photo-intarp~at.J.o~_cncl~.!b.jJp~1' S::lction of our orianisation. 
A systomtltic olustor srunpJ.J.ng dcsign waD usod in the survey. 

Post str~tif'icction WQS dono on tho basis of tho forest typos 
recordod by ground party. For estima.ting tho sample error or the growing 
at-oclc' for each forest typo, the clustars falling in a forest' typo 'Tore 
considered to fonstituto a simplG ro.ndom samplo.. Since in BODO casos 0. 

comploto clustor HaS not fal.J.J.ng in 8. forest type, ratio mothod of' estim.o.tion 
vas considered appropriato for est.irii.o.t1ng the emnpling ariOr. 

(c) .§t..M.!LaDd.AQ..~~ _tablos: 

An estiino.to of the -nu=lbar of gt'erns-pcr hoc taro by .spocies and 
dirunotor class ""0.9 obtaina:! at oach sompla point f'rom tho troos tallied 
at tho.t point as follrn,j's:-. 

m 
ITo. of stems/ha. = OAF :r_ - l' 

i = 1 Bi. 

WherO!: Bi - Basal area of tho 1th talliod tree in a dimnotor class of a 
. spacios. 

m - Numbor of" tr<3os -tr-llJ i.eel. at tI. t:lamr.lio point be lOl'l8illG to that 
class .. 

From th093~ estimatos of the stGns/ha. by specio.s and diam'3'tQ!, cla.ss 
\lera calcula:tori fo).' {"Inch f'nrunt. t.;ypo uf f\ Divi s.;.on. 
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Similarly, the osthnate of voiume/ha.. by species and diamGter ~ms obtalnod 
at oach sample 'point from 'tho tallied -trao at that. ,point froIll: the formula.. 

111 "lf1 
Volum.o/hc.. = BAF. 

i::::1. 

.rTolumo of ith "tallied -traG in a diamat.3r class O~r 0. s;.Jf)C~os. 
d~rived from -local 'volumo, equations _(m5) ~ 

'Hi - &.sal arca of 1th tallied trC3 in 0: diametl3r class of a species 
(m.2) 

m - Tho number of trees". tallied nt, n sa.m.plo point bolongs to 
that class of tho Gracie'a. . 

From these, estimate of the volumejha.. by species. and. diameter class 
was obte.:1nai for oach t:orest tYJJEls of, Gach Division. ' 

6.- IW1000 

Thora wara only 57 bamboo bearing polats in the wholo survay area. 
The ocourrence class ·and quality class was noterl .for, these points. It. VIas. 
noticed that 4B of thaso belonged to quali:Cy class-2- and .t:l5 to occurrence 
class-1. Thera.forc, soparata 0 stimatl3 s of bamboo c~urnps and cum.!? ,WGra not 
obta.ined. ' 

':tho b<;mboo clumps in ea.ch plot \oTero . classified into threo size 
cl8.sses (less ,than :1. m. dil:mLater, 1. t.o 2 m. diameter an::l mora than ~ m. 
dialXlater.) The avoragc number or clumps per hectare by size classos aro 
gi~en below =_ 

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

--~----.-

No. of' clumps per 
hectara., 

- - - ... -
Less than 

:1. }f. 

Sizo class --- .... -_----
1 to 2J.'>1:. AhOV3 2 H. 

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

14.74- 5.61 
._. - - - _..~ - ._ - " ___ ow. - _ - _ .... __ - - - - - _ .- - _ ~ - - .. - -. 
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CHAPrnR-N -.----

1. FO;:U:~'ttffi.S: 

The forests "'ere classified into tho follo\.1ina forost types 
on the basis of .1DO% photo-interpretation:-

1. Chir 
2. Deodar 
3. Kail 
4. Fir 
5. Spruce 
6. Fir/Spruce 
7. Kall, Fir/3pruce 
8. Mixed conifers 
9. Conifers mb:nd with brond leaved 

10. Sal. 
11. Sal 'With other hardwoods 
12. Hardt-Ioods 
15. Ban Oak 
14. Chir with Ow\: 
15 • C hir with khair 
16, Khair 
17 ~ Euca.lyptus spp. 
18 • Deodar kaU 
19. Kbarsu oak 
20. ~bru oak 
21. Kharau and !·bru 
22.. Broad leaved. \lith bomboo. 

Some of the fore st. types recognised above Vlere too small in e:ctent. 
Th~ref'ore, the above forest types \lera crrouped into the follo\.ling classas~-

1. Ch.lr 
2. 1tail 
5. Deodar 
4. Mixed conifers 
5. Conifers mixQd with temperate hardwoods 
6. Sal 
7. Oaks 
8. Others 

The areas of thaSIl f'oreBt types as worlced out by 100% photointer­
prete.tlon for Ra.jzarh and Nahan ~rest Divisions 1s in;Ucated in Table rl-l. 
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l.e..q).e IV-l 

A1:.~ of d~rent fomt types in~lL~.rut }1~n....~!ll"Ut __ ~i~·-:.i,,;::J},.Wl~ .. ~ .. 

--~-----,------..:_----,------ ,----_._---
3.No. Forest "I:Ppc Area -of Raj garh Araa of' Utihan Fo:;:-est 

Forest Division. Division .. _____ ~ __ ~ ___ ~_Cha....l ___ ._~. __ 

1. Chlr 14824 5589 
;2. Ka11 22'ts " -
3. DGodu 2057 
4. ltlxed coni fora 619 
5. Conifers mixed vith fi975 4840 

temperate hruNn~oods 
6. Sal 13 21.1.00 
7. O"aks 19154- 866 
8. Sal-mixed 11ith hardwood' - 7805 
9., Others 20508 34526 

~-------

Total 69426 74824. 

2. D~TSITY: 

·Each :fu!'8st type ,.,as further differentiated into the fo1lov/ing 
density classaac-

1. I.oss ·than 0.4 
2. 0.-1 to 0.7 
5. l-Tore tha.n 0.'1 

The area of' ;Uf'l"orcm :forest types undor these denBity classes 
is givendn ta.ble. Nos.' .I1l-2 and 1\7-5 for Rajgarh .and t~almn Forest 
Divi sions rcspectivcUy. 

Tabla IV-2 

Are a :un de r di (fa rent..jj)r~t.n.aa.J.n. .. B.~lruu:h_l.c.mt....Qi..vi:dQn 

S. No • ]'01'e st Type 
-------------------------------------------'----~~.-----------.--------------.----------Area under di f:faram. aenslty classes in ha.. 

-------------~---------------~---------~---Less than 0.4 to 0.1 Hare than Total 
0.4 0.7 ---

1. Chir 4161 8lBO 2483 14824 
'2. Ka:11 25 255 278 
3. Deodar 159 731 US? 2:)57 
4. lHxed Conif"ers 20 259 540 619 
5. Conifers :tl.i:':ed with 0021 '072 6680 U973 

t emperat e hardW'ood s 
6. Sal 15 15 
7. Oaks 9465 7640 .1851 19154 
s. Otp.ers ---------- not yorka:1 out ~------00508 -_ --- .• -. 

Total 69426 
--~--- ---.. _._...,__ 
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------. ---- ..... ~_, ... ------.-----.-..-,'----- ... _.---_-. ... ,--_. - .. _-
AL-aa undor -diff8r~nt denaity class GS in hocte.l~e. S.U~ •. Forest Ty'Oa _______ - ___________________________ .-.. -.. ~_.-_. ____ _ 

- . ".' Less ~~1al'l 0.4 O~4 to 0.7 l'ior3 'thon 0.7 Tota.l '------------_;,. _ _.:;__--- --- --------~.-_._ .. __ " _;..__._------_. ~ 
li Chir' ,725 1519 5345 5539 
2. Conifers .ml;rod :12'?6 2846 718 4a·~C 

with t' empcrate 
, hardwoods. 

3. Sa~ 1775 6594; 12829 21198 
4. &1 mixed 'With 1792 5836 177 7G05 

hard1ioods 
5. Oaks 3ID 177, 579 866 
6. Others -..---- Not 'Worked out --..... -.;:.-_ ..... 54526 

...-. -----...,...-_.-.......----- --~- ... - .. ---... ---.~.-------........_. ... ---
Total 74824 

---------------------------------------------.-----
3. ~4tmN O~ vOLUME 't-\~~: 

Locai VolQlle Table for Ghir \-las prepared on the basis of .felled 
.tree data collacterl..'in Rajgarh and l1ahan Forest Divt.sions. The f'alling of 
trl3Ss \1!l_S carried out on points selected. rant:~omly. Too seJ.~ction of tree 
was also done at rM(~OlI1. Only normal healthy gl"Oldng trees 'Jore felled :for 
preparation of volume tables. The nUmber .of. tr~as :felled in each diameter 
(:lass is 'given in table IV-4. . 

Iable lV=1, 

N1Jnl'q,o.r....n.L.Ql'!.1t.. tre(!a~_e1!&ll..s:l1~m2.t&l:. class 
. ~~ 

---.. _ •. .._._,__-.. '.< p_. .. _.--....-. __ .-._--._--_ ... ._,..._ ---

Diameter class :Ho. of' t.rcQ-.9 .felled 
-----'---------....,_,---,.---:,---- .. -~------- ... --------

.:.;")-20 

m'~50 
Zi:r, ·::0 
4~j~SO­
so -:=dO 
60-':'0 
70-80 
80-9) 
m-1.00 

lIJO-l.:.o 
11:J-l20 

Hore ttlal~ 1.00 

-- -----._--
Tot'il 

80 
12 

8 
9 

18 
26 
17 
17 
10 
15 

5 
2 --_._----_._-------

219 
-----_ - -----------------------

Si.'i1,ce sample t 'ree data fl?!" t .his species was inadequate, loce.l 
volurn.e equ.a},ions "are der.t'ltfld C!i!':>(;'~ ly from. tha fcllc::d treo data. 110 
,goi1':1!":l::;_ ,,\-r:,i'"J'i e eque.t.tont'~ \'{:~r3 dc'nJ.'1.Ped because the data so collacte<i 1.-las 
quj:tc . :Jl~fi"j c.:Lont tu most.~ U·.~ ra'}ui.rr;ments of" local voll1llG oquations_ 
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Table rr..s 

LOCAL VO T1JHE T.A!3L~ FJR C:-rr.:t (RvrAi'~ & JUJG:3H nIVISIO';,~S) 

___ ' ___ 4 __ ..._;.....:....;.;.... __ ...;.;_ ____________ • __ ,_,----

Voltne (m3 ) Pirunater (m) 

.lD 

.15 
.:20 
.25 
.50 ~I:: 
.40. VoJ 

.45 

.50 
.55 
.So 
.GS 
.70 
.75 
.80 
.85 
.00' 
.95 

1.0e-

.0564 
-.0504 
.lro8 
.2499 
.4579 68"~ 
• 9001· ...., 

1.3544 
1.7775 
2.259:3 
2.8000 
3.5994 
4.0576 
~.7746 
5.5504 
6.3649 
7.2782 
8.2aJ:S 
-9.24.12 

-----~--------,-------

U.dr.io th,,'se volwna ta.bles on plot enumeration data-, plot 
voJ.uma has b(:>'3:l -..t?:r:;['3d om. 'These . plot. vol'Umes wore grouped -together for 
each for~st t:-r-e aild figures fot" voloo"'l par hectare for each forest type 
havo, boOcn ,eom.;r.rt.od. Table }Jo. DI-5 a"ld 7 in-l!_c'ates the total volume and 
vohme per hectare forRajgarll and nahan Forest. Divisions separately. 

To.bIe IV=6 

DIsrm BtJrIDlf O~ GROWnm srOCK reR Hm~ D~ NAlt~~ FOMsr DIVISION. 

---
Forest Type Ara~ Yo l'lmle/ha. Tot.al volume s. 3..:l (ha. ) (m5) (OCO m5 ) 

Chir 5589 51.295 28S.677 25.:3 

Coni.fers mixed 'With 
tempel'ate hard.roods 1840 '57.706 1.82.497 1.4 .. 2 

Sal 21100 l.64.5:38 :5484 .. 001 l!..7 

Sal with hard 'WOOd 7805 86.519 675.7ID 8.8 

Oalt:s 866 rn .162 84.142 28.6 

Others 34526 42.145 1455.029 7.5 

"l'ote.1 74824 B2.408 616G.126 3.6 
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T ~b~ _~[-::1_ 

JUSTRIBTJrI..Q!LOJ GID'.ry:rlG srOCIC P3R !nar.\R3 D! ·~~1liJ"JRt~~~. PX.rI!2¥!!. 
----------._.----------

-Forest Type 

Chir 

Kail 

Deodc.r 

Mixed conifers 

Conifers mixed' wit.h 
tsnparat<il hnrd1Joods 

Sol. 

Oaks 

Others 

.\rea 
(ha. ) 

14824 

278 

2051 

619 

11973 

13 

19154 

20508 

VolUr.le!ha.. 
(m5 ) , 

To~ n 1 vg J.ume 
(000 :r.l ) 

42.014 822.S~6 
", 

26.412 7 .345-

l1i1..058 200.156 

122.856 76.055 

95.7Z6 1122.1.81' 

102.266 1.529 

92.754 1776.2"0 

45.2(.0 886.766 

------ . ----- .---.--------- "-~- ~--- -
Total S942ti 68.891 4782.855 

10.4 

o !'.l 

CO.O 

2:3.3 

.14.5 

29.8 

9.8 

12.5 
---~--

5.9 

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

The distribution or voluna per hectare) by qirferent forest types 
and ilnport:3.nt species is given in Table ITo. IV-S for ll.aj garh Forcat 
Division end in -Table N-9 for Nahan FOl-ast Divisio_'l. . , 

Too distribution of total g"rOW"tn.c; stock by important. spocies has been 
worked out fOr Il.aj1arh and Uc.han Forest Divis:i_ons separataly-,an:1 the 
results erG indicated. in Tahle Nos. !IT-W U:. 1\1-j1. re~'Tectively. 
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Cull refer to the natllI':'ll defects in the tinbcr "lhich.'tla!:C3 it 
unsuitable for comtlercial uti 1.ization. The volume of defective·timber 
Is described as· cUll volmo. The cull volume in C.:lse of chir, has beon 
studied and it has been found that it na!ces less than 1% of the total • . 
volume. In case of other spGcios, the data of' cull volUlil13 has not "bean 
coD.ected in tho Our-ley. Si"1ilar stUdies conducted in Uttar Prado3h and. 
Jammu c.ncl ICnshrnir indicate tho presence of apl)r2cillble atlount of cull in 
Fir and SprUce e.'1d ol11:s. Tmrcfo:Le; for findin.'~ out tho net volume·, tho 
follo .. 1!ng percento.:;o of. cull has. boen assumed. No cull percentage for sal 
Me been adopted as no fallines "'!lara, carria.q: out. . 

Chir 
Deodar 
}.!:lxed conifers 
Oa.ks 

a • nET VO tuN? 

Nil 
- Nil 

.10·~ 
15% 

The gross volume o.~ .. each species in Rajgarh and l'falvln Forem. 
Divtsion is in1ic:i.t<3d in TabID 1"-1.2. Af.'t er doducting tho cU~l.vo lurns 
f'rom· tho. tot.(;l.l v;::·tune of each ,::rp~cies, the net volu:ne has boon uor..:od out·. 
Ta~le 1'10. IV-15 i.!\dicates the total volm9 a..""ld net volUl!le of, 1m.portant 
species both in Rajgarh and NahBn forest Divisions. . 

3 
G..~SS VOLUl'II!: OF LIIO:a'_Un' Sm: c ~S t:1 000· m 

_____ .'_';;'_"'4. __ 4 _________ _ 

S.Ho. Name of s~cies 
Rajzarh Poreat 
:D1v~sion 

Hahan Forest 
Di~lision 

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

1. Chir 
2. Kail 
3. DP.Ouar 
4. t!i=~ed con"i:fars 
5. Bt>.n .oak. 
13. Horu 
7. Kharsu 
8. Sal 
9. Rest of .spe~:ies 

~-' 

Grand Total .. 

67 2~ 992 
lOJ.747. 
ro2n 128 
186. 68~ 

1501.702 
V9. re1 
465.952 

2.524 
1269.765 

.4782.852 

2.517 

9:) .074 

3475.768 
2509. (flO 

-------- -------------------------------
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Tabla D!~ 

Jf~_~O.rmm OF m:FO~ ,?ID!Xn:~ 

---------------
Cull 

percentaee 
s.no.- Narn.!3 of ~:pecie_s 

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

"1. Chir 
2. Katl 
3. ,Deodar 

nil 
nil 
'nil 

~ __ Ji~ Ysl.~ Total 
Rajgarh ,Nahan _ .... _-
672.992' 286.697 
Wl.747 
502. j_2S 2.517 

-1. lfi.:::ad conifers 10 1.68.012 

-959.689 
101.747' 
004.645 
:1£8.012 

5. IBn O~ 
6. lliru 
7. Kharsu. ') 
8., Sal. ' 

15 
1.5 
1.5 
nil 

1276.446 76.5.62 
20l.473 
396.042 

2.542 3476.768 
9. Rest of speo~s :ni.l 1269.765 2a:J9.070 

1553.008' 
237 .-1ni 
596.042 

5479,510 
_5576.855 

-------~.-.-~--.----.- -- ---.-------- -------
Total 4427.147 

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

Bamboo' is -found mostly in Nahan Forost Division. The CQ1JI:non spacies 
1s the ~ rul~ and bamboo occ~s in an area of G03.t ~ctares, 
most of which l.les in Nahan, Forest Division. 

-; The total number or elumps, and -eulms (healthy) is given in 
ta.ble IV-14~ , , 

,01.1JID.p size 

Less than 
'1 metre 

1 metra to 
2 metra 

More than 
2 metre 

Total. 

Table IV-14 

,Tor AL NlIHBm OF CLUlPS AHD CUIMS (HlllLTIri) 

Average' llo. or 
clumps/ha. 

Average ilo" of 
cunns per clump. 

--------------------
35.800 10.162 

14.740 16.515 

-, 
5.6lD '24.142 

Total Ho. of 
culms!w. 
( He!Y..ih~yr..J)'---___ _ 

514.085 

---------------------:---
54.21 720.004 

---~-,-----------



Tba green :oomboo ,"eight has bean obta.inoo by tho equation' 
dDri"ll"OO by Central Zone of Prainvostment Survey ;~r ~Chanda. area. 
The formula- is giv9n below:- . 

\J == 1.5<1865 1- 0.q5878 n2L 

whera D is the dialileter (m) of'the culm at:base and L the le~th upto 
2 an top diameter liILJit. " 

The gr~eh yeight in each class \.las obtained by substitut ing 
-tho ·values of diameter ana height in each size class. T.hs results tirO 
summarised beIO".I:'-

. 
1'0. b~~ __ JY..~..lj, 

____._...-_...,_,. .---- _ .. -------_ ... ---_._--_._---_.,------
Size class .\v.Di~. (~.) -Av. hdgh~ (m) 

(upto 2 ern. top dia) ------. .-_----... __ ,_ -~ _- -.-- -
Less than 
1 matre 

1 metra to 
2 matre 

Hora. than 
2 metro 

2.081. 

2.2lD 2. :3~5 

3.500 

Avera~e WElight­
per culm (Kg. r 

1..848 

1..987 

2.889 
,----_ .. _-_-_. __ . 

The total. tonnaga in each class '·Tas ,obtained by multiply1ne' 
the total nunber of bamboo cuJ.ns by the estimated welght of a bamboo culm 
for that class. The total gro\.J"in·g st"oclc in t'enns of gresn w()ight l-Torl::,s out £07 
9)76 tonnes. 

8. DI~~.I.Bl!l'JDN OF ~OLl!!'~ m H~(',TJ1i3 

1. Q.hJ.l" fo.-:e~~~: 

Tables IV-16 and IV-17 give the figures of volune per hectBJ.'"a 
of' chir forest t:YJl9 in Rajgarh and Naha.'1 Forest DiVisions resp~ot#l>rolY'. 
In Rajgarh Forest Division, volume po-r hactare o,f· chir is rn.rudruum in 
dironcter clasS! of 10-50 em. The 'distribUtion is .fairly good in each dimne­
ter class. Tho distribution in Nahan Forest Divisi.on ho\-16Ver is not 
sa.tisfactory because t.he trees of 10".131' diaI:loter classes i. a .. beloH :30 CIll. 

arc absent.. The volume per hectare f:;_gvres indic.'l.te the pf9scmca of low 
volume both. in Rajgai-h and Nahan .Forest Divisions. .m -l~jgarh Forest 
D~.vision, the number of trees Par hectare is'·l.15.'7a~ Bl"l.:i in CB"SO of' 
Nahan Forest D1v·ision, it is only .:1~2.1D8. But thB volU!'.).e par hectare 
figures are high~r in case Qf Nahan l?orest Division (51.295 1115 ) than 
Rajgarh Forest Division (42.108 m3). This is mainly because in P.a.j{Jarh 
Forest Division larger number of trees of Im-rer diameter classes aro 
present. Tn. Nahan Forest Division about 25%:-of the. Growing stoc::'c consist s 
of other~spec;:ies while in casa of. Ra.jgarh Forest Division, tl1is percentage 
is hardly 7fo. The figures of number. of stems per hectare f"or chir forest 
type is r;iven in tables DT-.1B And IV -~9 .for Rajgarh and Nal'18.ll Threst 
Dlvisiuns ra R})ect, iv-sly. 
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2 •.. D~PJ.R 

Deodar is found only in Rajgarh Forest Division. The distribution 
of vulurne j.Jol" hact.era in difforent dial!leter classe s is given in table S 
~o_ IV-20. 'l1le tota1 volune per hectare in deodar forest tyPe is 1.41.058 m 
per hectare in \-lhich deodar is lZl).{18 :rn.0 per heot.are 'W'hich fOTms about 
92.5% of the total. volume. l-faximum volume occurs in diameter classes 
40~ an and 50-60 en. The distribution o~ total number of' starns per 
hectare is siv3n in Tabla Ho. IV-21. The

D 

tree"s oil 'klwer 'diameter classes 
i.e~aboV'e 80 em. are absent. The other important species which fin~ 
thau' place in this forest type are kail, be.noslc, moru oak etc. Deodar 
usualJy £Ol"llls· pW-6 crop .in many localitios. . 

LbGloy 30 em. arc not· sui'ficient.· Tha trecs of hi.'~hcr 
3. JCAIL diameter classas 1.0. 

Ka!l forest type is confined mostly in Rajgarh Forest Division. 
It OCCllt'S in SJJla.l1 area (lass than iO hectare) in Nahan Forest Division. 

The vol\Ela per hectare in this forest type· is 26~412·m3. This growing 
stock is mostly confined t.o the trees of loner diam,eter classes. Trees 
above 40 em. are usually absent. Tha distribution of volt.m.a per hectare 
and sterns pel;' hectare is given in table num.bers IV-22 and 11'-25 
re spact ively. 

Table No.lV-24 gives the distribution o~ VOl;U!D.S per hectare in 
d irrerent. diameter classes :tor t.hi s for est type. In this forest type 
the con1~arous species e.g. chir, kail, deodar, fir & spruce occur in 
mixture with t.wo or more "than two species. This forest. type o'ccurs mostly 
in Rsjgarh Forest. Division. In Nahan Threst Divi_sion a srnoll area o:f 
about 50 heet~res has b3en found to possess this fores·~ type. The total 

.growing atoe).: per hectare is 1.22.836 cubic mEftres. "The contribution of' 
various coniferous species V"iz., chir, !rail, deOdar. Zir and spruce 
to the total volume-is 3.2, .1 .. " 17.6, 25.5 and 24.1 rl)spectiveJ.y. lla.~im.um 
volume occurs in ':""10-50 CE. diaD:Lmer class. Tha total number of stems 
:Rl3l.".hactare is 140.145. The .maxirnum.nUUlbor of trees belong to deodar 
(:35.~%) f'ollowed by lmil (21.(%), spruce (1.<: .. 2%), :fir (12.~%) and clrlr 
(5.0%). The trees of lower dia!llatar cla.sses i.e. balow &) an. are 
present only in case of deodar, kail, spruce andkhhir·. Trees aboys 70 ern. 0::.-:1.\/" 

occur mainly belonging t.o the specias e.g. fir and sp1"'t1.Cc. Tho 1i strlhn-
tion of' stems per hectare of' ah.cl! species :I" n..i.r-rorcmt ·diAIll.cter cJ asS 
is given. :In t.n.b1A IIT_zC;. 
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5. -CQniilira mixeQ .Hi!Jl tern.QGl:a:t.e hardwOQds 

This 'forest typ3 occurs both in Rajgarh and llahan Forast Divisions. 
The volume psr hectare of 'this forest tyPe is 9i3~726 m5 and 'Sl.700 m5 

for Rajgarh and Nahan Forest Divisions respective4'. The detalEd dlstr1-, 
button of' volUDB per hectare in different diameter c"ksses la criven in. ' 
Tabla r/-26 ani "DT-zl respectivClly for' :R.a.jgarh and Nahan Forest Divisions. 
These tables indicate tha.t i'isures of volma per heotare in Rajgarh Forest 
Division arC3'abnoGt two and a half tines of the figures of Ne.han Forest 
Division. This may be because of poor stoclril'l3 of this type in Nahan 
Forest Division. In Uahan Forest Division the cOI:lI'lon s')eciaa in the mL"Cture 
are chir, sel, deodar, banoal: .. morU os.!: and SQTil9 othC3r broad, leaved species. 

lit Raj ~arh l~orest Division Ili3h leval conifers such as fir, sprUce 
also tom. the main crop. The mo at important speci e 0 in thC3 rn.1.::ture is 
banoak which .roms a.bout, l/Sth of the total volume' in Rajgerh Forest Diviliion. 
About 75$ of the volurn.e in this forest tyP'l is constituted by "broad, leaved 
specios. AlII the tln~e of Dales species viz., bano nle , moru oalc and khnrsu osk 
are :found. lTha dets.iled d!stribuiiion of' the number of' sterns per heciiore o£ d:!.:."~ 
different. species in dif'ferant diamat-er. classes is givo:;:'l. in table roJ'-28 rud 
DT-?. 9 fur RAj Itarh a.hd ,!.k'htlll ii"ore trl',_ ni. vi. Eli. en.s r o~p()oC t.l.v-o)y. 
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This forest t'ype occurs mostly in Nahan Forest Division. It 
occupies only a small, area ( 15 hi. ) in Rajgarh Forest Division. The 
table IV-50 .md IV-31"giv€I detail distributicn of the volwne per hectare 
o.f d1.ffeTent species in different diameter classes for Rajgarh and Nahan 
Forest D iviaions res?,'ct iv~lY'. TTg_c volume :ED r hectare f,iSJill'es, of ~giG 
forest type 18 164,558 m3 m:Nahan Forest',Division. Sal alone, 
constitutes 140.091 mgt per hectare' (85.2%) indicating comparatively 
purer crop of sal. Maximum, volUme' is :found in :30-40 em. diamotel.4 'class 
followed by 20-:30 em. diaLllete.r clAss. The t3bls of distribUtiOn of 
stems per hectare, whi~h is given at no. Dr-32 the presen~e Of ullximum 
number o:f trees in dLlnster cLlsses of :W-30 em. The trees in the 
diameter classes 10-20~cm. are lesser' than: that ar·20-50 cm.~which 
indicat~s that the distri~tion lof stems ,per hectare is not satisfactory. 

ii' -, 



, -17-

· t 

r 
• 

d 0'" ,. • 0 
~ ll') ll) 

~ to tl) 

~I I I · rn I CD 0 I' CD 
r-I '" .-i · c.o ., • I~ -.;It (Q I, N 

:fJ +> • • · 0' 
r-T~ 10 CD ll) C\l 

~ 
~ W t() · 0 

to') , I .-I 
.-I · I I 

8 I m · Cf.l ICO I 
r'l ;.il I · J n:: 10 I 
0 .~ CO • r ..... I I · I I 

-1m N I N 
Sr- t<) · N") 
01 I 0 I 0 ro 

0 • " · · ~IC- to I w I£,) · I , 
rat 

~ f.1(ll · VlI~ I 
rJ) I · , 
~ .:s'0 I 

{.;) ~ ....:l I I 
C) 

NI I ,.,.. I:-, L{) · ljj 
r-'~ "~Im co I co 

~i r1 :-: ..... U') ..-l · .-I " ~'d • I · • -. U) • I.[) 11) 

(~J ~ qll..l) I 

~ I':l I I 
0 

"'0 ta f:":l I 

~ ~ 
, 
~ en C\l · '1 en I CD 

6 • · • . 
~~ 10 If.) I _1.11 U) 

0 H "di ,...1 · .-i ...-4 • 
:z; ~ H I , 

0 · ,!!l ~ r.r1 I 
p.., IQ ('.l U? 

.0 a- m len N 0 .N 
t'j t<.l If.) to co 0 

E-! ~ ~ I I .. · · · }3 0 0 to to- r-
Itr) to tn to 

~ 
. · .~,~ I 

f: .... · I tQ m ... ~ r'::"l CT" orl 0 · ...,.. ,('! I,.) U) I In 0 :::J I .. • · • .. 
....J. 10 0 11) ! I.{) lr~ 

§? N CIJ · N .L't, 
I I 

0 

'-
C\l: N 

I~ ro I co 
t-

o • 
t- It) 

'~ 1 · r • • 
~ M ~ . 1..-1 M · I · I 

1" 
01 

"., C) · ~ .r-i I 
0 · il a> I 
p.. CIJo 

0 01 I t,.) 
~ · cd' 

0) r~' I 
~ GJ <rl · ....t (l) I ...-4 Q)' 

0 ~ +> · ~ 0 
(I) 01 I ~ 

, ... 
p.. ~ Q) • 4D 

CI) til ~ 
, 
~ p.. 



-18-

: I 
~ 

I .. 
L 

c.l '00 
• • I 0 

U] o;;fI ":. 0 
~~ IV ..-1 I ~. 

· 
~ ~ m· <Tl ~. ., r-l 0 N · ~ .~~ 'If · • I · .-., 

" ~ 0 "'" ., 00;1' 
.)') . C'i1 0 ~ N I CCl 

~ E-l ,., '\""{ ., 
<Xl 

~-~ cr- § <0 0 ~ 

~ 
...-4 I:"- CI) . 

" lr) 
.-I .~ CI) I' C\Z tll 
N .. • · • • 0 rl I t\Z rl &-< I I 

'f'J 

'~I 
.. ~ I m ~ ,0:;11 .. 8 r.~ I m L!) I ~ d ~ 

, (\Z 'C\l .. ll) t.() 

f'" I 0 • • , • ,. 
O'l 0 0 .. 0 , ,;', I 

• 
I I 

C') C) co · I:"-, . c:p ..-i 1:.0 I :g t-- 'to · c--. 
\. 0 .. • I • ,. 

<:0 '0 <;) · ~ , , , 
~I I 

J O'l odt 1r,l .. C' 
tt') t---. ~ l::- I ~ !<") . I tt:l .- IT,) 

;:i jl 0 · • , · .t'- " '.-I .. i c:\l ~ .. ~, , ... 
&3 ~1. 

, 
0) 

~ ~ 
.. '..-1 

[--j 
L"li ~ 

, ~ r.,,1 ~ lO · (1) U') 
... _ i r,.~ . • .. I • .. 

11 
.~~ C.I) I co .qt ..; .. !.n IV) 
~ ;3. I 

~ Q I 

il t() C\.I .. .lr.) 
~II ~ ('.J ) O'l ~ ...-4 , t--

9 U') ~ CSl ," 1.O t() 
~1. I · .. • • ~il ,.-. 0 0 c:v. ," ~ Q'J a to) (--I' U') ....... f",., tI···· • t-.l o. t-I i:::';ll I 

~ i!4 r__, 

i~1 
t'- ~ to 

r"'l Ci) t-- ~ 
Il.) t:; 0, ~ 

l() If) ...-i Ir) 
r-'. ,U) • • , • " ,..t;:> a (0 'tQ ~ O'l 

~ ~ I ",-,' c-z I!() ~ 
E-1 

T~i . ~ m · ...-I rij en .-I I 
.. ~ It) ~ co t'-

~'. I · " · I ~ · .""-:.".... f:i a ....-{ ... .. .In c--
:0 ~ I .q1 IN !8 .. 

......:1 , 
.~ t- ~ t-

Ol 0 , to 
C\l t- o · I:- 0:;11 
I • I • · 0 (0 ill t' ~ 

L[') 
I C\Z en N ., 

I 
0 co · co 

tTl a l:- t'-
.-i co LQ · to (0 
I .. • I " · 0 \(l. u.J · ~ ~ , 

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

.... I · II'l I I CIS ~) · ~.J .r-! 1 I Dl I:) 

_g tD I I 0.. ' .. 
~n 0 to I 

~ • ,,' fH J .0 

~ i .m 0 .. 
(\) I .-t ru 

] ~ .. ,,) I:) 
(Il , I ~ ~ C!I 0 

CI) . ~ I ( .... Poi 



-19-

• 
I 
• 
I 

C) "l 8 ... • • I 
I ~ ~ rl 
i'~ 

I co to rl 
'.-I to "<:1 1 ~l:) 
1(Ij N C\l ~ 
".:l • • • 

~I 10 en t--- • co 
H (J) co 1 t'-

(I) . ! N · 1>. 
I 

I 1 J,.i · --I 
r-'r 16 t<') (l) '. 1 -.;j4 0 tJl 0 0 rl .:. ~ I l.-i • · 0 0 .. 
f-< I 

~ 'I 10") tr.I l:"-

I: ~ (j) to to 
I I 0 0 rl 01 0 • • I • • 

I"'< len 0 ° ;: °1 
1m .t---

~~ 
0, 

co (!) I 

-~ 
I I 0 
0 • • Ie:::> 0 0 · I 

<'3 I 
r~ 
I'(l 10'l ~, 0 N j: r:-- t--- ~ 

I I N: to U) t\l 
0 • • • • C} It--- 0' a · 0 

,~ a' · I i' ... 010"> r:-- ro · U') 

~J U) -.:fl lJ) I a 
~! ~16 I.(l I./l · M to 
. '1 ~ · I • 
~~ !U) rl ° • ';IX! n ~I (\1' :oil · tel ~I I 

I '_'" In Im- to'- tn · ,.; 

~l 
~1 jll~ 0; en I 0 

~I Vl~ 
t.!) to · to O'l 

00 • · I • • 0; ,,~ , ,1.0 IT.l rl • t-- ..-I 

fQi ~~. r1l I -, r'" · '~I ~I r-' H tt:), -.:fl I t-

~I 
(.l~ r~J 10) O'l lJ') · -.j( 

~I l::O ~,'f to lJ') I m ~( 
,0 • • · • • 
M ~ HQ ~ to 1 ,~ I::-

.H ~~I ~lo::;II N · ,.1- I 
I r t2j 

~! I to -Qi .0 
r· .. 1 ,"'" 0, to · 'd'I 

I- to rQ' .-I .qt ~ 

':'11 1 I • .. • • • a ..-I, eo I ,-, 
~ '--1 I ~to (!) • t.D E-,I 

I I " . ., l ~ ~ · 00 
I co ,0) lJ) (l) · t<;l C\! 

IX! , 
." • · 

I 
I I I./l to · N 1.1"> 
0 ~ C\l I' rQ to 
IN • ..-l 

I 

I · t- oo I to 
1m ~ t- o N 
.-i to co I N C\l 

I I • · • • • 0 0 ~ 1 to ~ 
I..-{ C"I · to to 

r-i 

[/) 

r>1 ID 
,);) ..-1 

11 [f) t) 

js (;) 

I Po Q) 

~I 
0 til bD 
r.. · m -.. ~ I .p 
(,j 0 · r::: 

'~ I G) l .-t all 

~ -1-;) · -m 0 
(1) 11). , _,.:> k 

rR' ..t:: (!) ~ b Q) 

'l'f.l rt:: T F.-! Il-o 



.' 

co 
• 

~ c.o 

~I 
to 

IJ) 
1 '""' m 

111 l:"-
+> <D 

f-"i_ 0 • 
E-i (0 

::1 

0'1 
I t-

I 
I a 

t-

m 

~ ~ 
co 

'1) 

CI) 
.~ 
Co) 

m 
~ I L!) 
,.~ __ . I 
1':--1 -, a 
r;g a tJ') 

~ 01 

H f=il ("'I 
I co 

~ -n m co ,- ~",11 .qt 0 
to f~~ if.) I .. 
to ,r~1 a ~ I CI1 "<tI 
~ ~ iHI 

C) ~: r-1 
::::: &: 

t:=!1 
lO 

en m 
~ ~ to (0 

~I I .. 
.0 ~ 0 0 
'"l Q' 10 ~ 

E-o .-: -
(:1 
~'! 
E-< w 
CIl I OJ ~ (1,1 , . 

0 C\l , ~ to 

I en 
I ..-1 , I 
I 0 

I' .-I 

, I 

«J .p 
III 

.8 
0 

ttl ~ 
0) 
·rl I!j 
CJ (!_l 
(L) 

~ p., 
r~ .Q 

til 

C\! 

" t() 

~ 

r:-... 
t-
0 ,,_ 
...... 
a 
oc;\l 

z:.-
~ .. 
.-I 

to 
~ 
~ .. 
C'.J 

t() 
t-
<D 
• 

to 
... t 

~ 
C\l 
• t;\l 

to 

0 
It) 

0 
• ...... 

It) 

.-I 

111 
1.1) 
ori 
() 

B-
til 

~ 

~ 
Q} 

I:t:: 

CO 
LI) 

~ · t'-...... 
to 

l:"-

~ · .-I 

to 
.-I 
(0 

• C\! 

co 
«J 
0 · -.:!' 
...... 

co 
~ 
• 

'O:fO 
\L) 

~ 
tQ 

• 
~ 

0 
L!) 

0 
• -...... 

I.(J 
...... 

r-I 

'" ~ 
~ 

~~ ... 
1C.O'" 

8 
..-4-" 

ll) 

• 

co . 

.qt .. 
oo:;Il 

...-4 
• t-
~ 

t-. 
m 
N 

It) .. 
~ 

CD 
blI 
~ 
-A 

~ g 
~ 

9 



-.51-
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'l'hi..~· forest t"~ occurs L"l :~ajgdrh and N,aha.a ""or9st .Divisions. 
Ll1. Rajr,Jrh ~'ore ... t Division h .. occurs in :l :ll.:lr~~er area. 'The liUpOrt.U1t 
speci~~ OlOo oa!c wl1.ich -lrll fou::.d are ...lli~l~_ucotric9.2h.or...i1 (~yn ~ .. inc'll1;t), 
J hL"Q.d.J...J,~~.ilaJ (Syn '; d14tata) an,d l W;lec~ nUolia. Th, .. rl) iS,not llluch 
differvL,ca il1.. ~he vo1.u ~e -per hectare :N.~as of this ..forest type in 
H.aj,'irh and N;llw.n Forest Divisions. In Rajgtrh For~st .L.)'ivision the VOlu..J1G 

per h"3ctare ligu:;... .. cs ,in this forest ·'·ype i~ 92 7M ClJ,id in,l'la.han 'i'orast 
lIH~iisiol1, it is 97 :162 'fhe ::lis·'-ribu:i:. io '1 6f volu.ne per hactar;3 0:'" 

im)_)or-l-a.:nt speeiGs in dlf- ere.it di:l.!~eter cla;-,se"" is givcn,_ in.. .td.bles_,rJ'-3" 
and. I1-35 for Rc.je·1Xh ,and }I;,llan l!'orest Divisions respectively In J..'l.:19-"l 

Foro st. Divisio:,_'l t,ne Lnporta.!1.t speci-:3s is banol.k It cOi1.stitutes about 
85% of the total volu.ae l-lhils in case of J,.J.jr~arh .... o::'~st uivision, this 
species forms on1'7 64;:' of'the to:-al volume Hare lc.'ursu and :.JlorU 0,'..1;:8 

arc a.lso p:-:-ese~'lt The. contribution of l:harsu ,':J.nd illorU oa!:::s to ths tot ...... l 
volU;_~le is 12..4 and 5 17; rGsp'wtlvely The tables of distribution of stans 
per hectdre (ta')le rll-36 ,u.d rlf-3?) i;..1d1c,J,te that di;5' ribl.i~ion of stems 
re r i'lC3ctare in 'di:.:.i'erent di''lDete-~ cla.sses is almost s.J. .... is?actory Thl! 
trees of higheT, eli 1 ,eC9r ell sse S -al:ia. moro a'junld.~'lt L,1. i~).j g.).rh i'o·~est. . 
Division thm in :mahA.'1.', 'i'orest Division 
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8 others 

This f'arest type is con3tiiutcd by dm~.lgalIlO:l~i.."'1g various 
type s a.lready d i scuss::d in: l..oh:i..pt8r -Ii: Th() volUl!l3 per hsctu.ro 
. .f'igures in this :forest tyoe is nlJi10st th'3 saDlC:l, both for R1.jgarh 
·an.d Nahan Forest Divisions .1'" i~ 45' 2"0 cubic lUotre p3r hcc .... ~ro 
for Rajgn-h FOrest Di-..risions al'ld 42 ... 143 <:ubic netro per hectare ~or 
Naban Forest Dbision Table .Jo IV-58 and ·N--59 give thG dist::"ibution 
of' volume per hoc,tare :figures of' ir:Iport.lnt 'specios i..', diff'ercnt 
diatlotcr classas for llajgdrh a.nJ l~ahan Forest ,Divisions rospecti.roly 
Tho distrio'.ltiol1 of stCr:.d pc~~ hcctaro of' :inlportart spc.:cios undor 
dilfGront did. 113tcr cla.;:;s ... s is given in tJ.bll3 no IV-'O and nr-4.1 
rc C;;I10c-t.1vuly :f.'Ol· R_qjp;it~h. :u.il i~n)'nn Forest nfvisions 
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On tho) b3.si"s of' c4ta coll:Jctod during tho su;"Voy' tho 
dia~t.cr-height rllL.ltianship of Chir has Co(3n worl"~d out dnd is· given 
in tabla no. IV~2. 

Ta blB l'I o. rl-12 

- --------------- -- _-------------- ... --
S.Ne. 

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

4. 

5. 

6. 

7. 

B. 

9. 

~O. 

~5. 

14. 

15. 

10 

20 

40 

50 

60 

70 

80 

90 

l.OOO 

aD 

Uo 

130 

140 

l50 

CorrG spo.,d ll"lg 
ha1eht in m. 

Corro spooding 
d~tcr .in an. 

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

5.8 

8.5 

10.8 

1.6.8 

18.:3 

20.6 

22.7 

25.4 

26.2 

26.8 

27.1 

27.4 

27.6 

6.0 

22.6 

2.8.3 

54.4 

58.7 

65.0 

.66.3 

67 • .2 

- - - - - ~ ~ - - - - - - - ~ - - - - - - - - - - - - - - - -- - -
The rate of gro'trth of chir was studiod by 1ncr{3;:l.~nt borings 

as WGll as by cellsct1cn of falled tr~o data. The incrEmlo"'lt _t)I;:rcont 
as wcrk3d out, from t. ... cromant borings in tonne or annual incre::"'1o.""1t 
porcaont in 13.sal arca 1e giv(;Io in tablo no. IV-lB. 



Last 
10 years 

Previous 
.10 y:::ars 

For;)1ulao 
USQd 

\[herc<ts " . • 

Dl -
Po = 

D2 = 
D3 = 
D4 == 

~2;'" 

Table .1'10.1"1-45 

D i;;!,:r.;.::toI' in 
~5 25 

4.56 3.75 

6.66 

.5.03 

C!ll~ 

Z5 45, 

2.69 2.26 

2.55 

Dia,'aetcr C)'I"';;Jr bark at 1:lreast height.-

D ianctar under \:)ar!{ .3.t. -0rGast hOight.. 

DO-2 ( 1.:l st 1. 0 yCirI'S incrolllent) .. 
• 

DO-2. ( lust 20.yoars i..'1croIIl.Qnt) « 

DO-2 ( last 30_ yoars , ili. cromont ). 

.._-.--.. ~ 
55 65 -
1.99 1.56 

1.48 

2.58 

.In thiS' t.a. bla the PJrcont,;,ge di.a:1st-er .tnc'i'.) Ilent hc1.$ boen workOd 
out. fOT th0 last 10 years~ previous ~O yoars .:..~:l pre"'J'iOU3 to provious 
~o yo <l:r s. The formulae uso d h:.=tve alsC) been ind5..c,'d:,od lll.' the. a bovo 
tabl.e. 

Tho figures of 6J.~owth perc~nt<.\.go in ;.); .. sa~ .lrca as ,indic3.tod 
abryie ~,J.n b:c' saf'oly a.ssu."!loJd .3.:.; tho 2;ro~..rt.h porc~i..t in ,,(olufJ.,;),.· Otl 
this ,:..:!sis thu volumo i:,).cromtmt or chir h.J.s 'coel'l.,1,.Tor!:Gd out taking 
·into C onsidcra.tion th.) mlllloor of st~m.s par hectaro i:;.1 ori-ch diametor 
ckss L\nd. is given in tiblu' ·no. IV-44. 
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Table No,IV=41 

rEI1IO::lIC~lL ]rG:~G·;'1' Oli' C!i1R 

O'.a.~t:;r For thl3 last il~ tho:) provious i" .For tho proviour. 
c1J.ss. 10 years. 10 yoal"s .. t.o 1)l"0V ioua 10 yo.ars 

10-20 0.3'1..2 0.5.16 0.384 

20-50 0.512 0.655 0.685 

50-1:0 0.441 0.526 0.526 

40-50 0.523 0.552 0.-112-

50-60 0.115 0 .. 125 0.138 

60-70 0.058 0.037 0.05.1 

Total: 1.777 2..194 

QthGr gOOifcrs spcci~s : 

l'ro.1 th03 table o.f ',roluJG par hcct"u:·w cmd stOOls per hQct.?~rG of 
difforent spocio:?, tho ,Joan age of the crop· !l..:lS bo~n '..1ork:ld out, t.:l.king 
in toe an sidira tion t.h:3 TJIJ.l.I1 ago ell tho" di.J.'I1ct'J r \-rhid"l his 30t t!lo n;:l::::.iJ:num. 
nU!D.Oar or stem.s per nectar:;. Tho r.oan age of ot.her :;poci')s has ;)OCln 

vortcod out. on thG ~Asis of Proi:n~stfl1Otlt SU1"V'~Y of, R=.}?orts of Utt,'ll'!m ahi 
area (Utt..J,.r PradJ:sh).. . 

Sp.:;cio ;l 

Ch1r 

Ou.ks· 

&1 

D i.:l.Dlot:.c r c la s s 
·which ha s got 
the max1lll.UIil lIo. 
of sto ;r.Sfla • 

(em. 

1.0-20 

10-20 

10-20 

20-00 

Tablo No. rI-1,5 

ME,1l1 AGB 0lL' TIL!: ca~_ 

Dic"i:llGtor class 
which h,:lS got 
tn:: -.:nxiruum 
vOlumc/M. 

(em .. ) 

40-50 

50-60 

~0-2.0 

Moan[';.go of 
'th..! crop. 

2B 

30 

.!8 



lLoan an.'1.u>.l incroT2~nt. calcuLltod on tho ~::...;.sis of mea.n ago 
an,d 1l'ol.ll.'u.O :p.:;r hOctarj .for cbir,' deo:i lr, o~~.l{S '~~nd sal in their· 
l':lSP<3cthrc forest, tY}Jos 13 aplJI'a.""::.i;:n:ltod 3.S under :-

Ta bIt) IT o. rlT-46 

Spocies lIoa.n agCl 

Chir 26 i..50B 

Deodar 12 5.105, 

Ch!w 30 . 2.54~ 

S:l.l 48 2.918 

ThQ av<}ragc e:.n.1.ual i'1crOm0i1t of chir d.B 'c:i.lcul_tod on t~1c 
basis o.f incr,:r·;)..)nt. '')Ol"ings "'arks out to 2.~051 cu"oic tlCt~;.rs nor l~oct:t.~·;:). 
To bo 011 safer side thc L1cro;;l,J:~t Wl.lu.) ·J.s o'jtainiid in t.J.1Jl~ n~. rT-16 J':'''''''-Y 
~.)O adoptocl for flU'"thcl:' c.:llcul'itions .. 
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GH_:..PNa - v. 

The Q.~jocta of the pros::.nt mana.g~1,lOnt of th3 forests in thi3 
aroa. arc :-

1) to prCSCIVO .~nd imprOV'G' tho vQgotational cover .:111 oval' 
thJ aroa so as to prevent denudation .1.nd orosion in hill 
.slopes and coosorvlJ- soil. and l:loisturc,. 

2) to. covor bk1.nk hill aides ulth, tr'-le covars and ropJ.3.ce 
th", infuriClT' r.l.isc. patohee with suitable and import.lnt 
~~cias, 

3~ to pravido far bona 1"1:10 doroost1Cl and agricultural 
l"OCluiromant of \food by lac...!.l popuution for ti.J:J.oor, 
fuol-wood, gr.1SS, grazing J.n.d Ill1.nor :ro.rc~t pro:iucts, 

• l 

~~ to b~ing about tho normal distribution of agC?ocbssGls 
and ost.-1.blish normal rogoCloration, 

5) to arr.Jst soil. arosion cy n..rf"orGstation and other soIl 
~onsorvation noo..sures, 

5} oons.totont ui tb tho a.bove- to obta1n lZYixl;nUffi aD."llUl yloJ.d 
in p::rrpJtuity of various forest products such as tiLlb.Jr, 
:rue l~ood, gra ss, !::nr.tboo otc. 

Thus proscnt nmagomcnt o:llpbasisos on pro::luctlon of forost 
pro:iuco which >ira requlrod. for t1:oatil'l.g tho dO.I.l<l1'ld of local popll.]_1.tlon 
mld 1.ncrod.sc annual yiold in tOrlT&S of lil.rgo s:lza timb}~ (S~ocpors) 
a.loog\lith 30I00 forost conS'.:lrv ..... ticn objectivQs.. In ord~r to. achiovo the 
objoctivos montionod abova, tho m.'\nago~ont precticas for dlCforant 
forost arca.s as adopt-od ill. current W'o!"lcin.g plans aro sum.n.lri~cd in 
t3.b16 no. ~-1.. 
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Ta.ble Ng_ V-=l. 

-------------------------------------Nama of W'or~dng 
Cil~c1a. 

lin. port ant 
specie~ 

Sibricultu_,.~al systEl..1;t e.dop':._ed. 

- -- ------- --._ .•. _-------- ------_ .. - ----------
1 

Deodar. Working 
Circle~ 

Chir Wor!cin,g 
Circlo. 

S~l~ction 
, Worlcing 
Circle. 

Protection 
Yorlung 
Circle. 

2 

Dead or and kail 
witb.·.some parcen­
ta_;;e of :fir and 
spruce in certain 
area.s. 

Chir with sama 
omoUJIt of bon oa::!, 
and broad leaved 
species. 

Tl:is vror!:ing 
circle include!! 
all the .fir and 
spruce i'oreots, 
oa:!c fore5t s and: 
soma "t>roaC. 
loaved :forests. 

The forasts oocur­
ring alone pr~ci­
pitious slopos in 
temperate zona 
usualcy coveroo 
tri th oaks and 
conifers. Along 
Girt river on 
lowar elevat!otts 
tho foro st S o.f 
kha1r and s13soo 
are al so mo.nagecl 
under this .... 1Ork­
ing- oirclo. 

5 

This circle inclu.des all ;;ure m:bred 
£oro::;tD of deodar and ~cail with the 
exception of fep( isolat~ pa.tches. 
These forests have been mar..a'5ed 
\.t\der irregu:!.e.!.' she~er..·.fOod sys-:'e.."l 
with floating peri0dic bloc!;:s. 
CertD.in e.reu.s ',shieh have 0aen found 
sui table for raisin,.,; deodar a.."1J 
kal1 pla}1"tat.ions ha-.re also been 
i:~clud.ed t8 manage under thi s vor~c­
i11g oircle. Regenera;Uon is usually 
achieved ::l~t urally but arti ricial 
ret1ene.rat:!.on in ce.rtain are!lS m.e.,. 
eso ";)e ce.rried otru. Regeneration 
period is about 5J years with a. 
rotation or 150 years. 

The silvic..ll:·,ural sys"tem adopted. i'or 
Chi!" .rore::rts is Punj aD She1.te~ood 
syato!:1 \--1ith fixad. ~riodic blocks. 
The period of :-eg()narcrtion 6.dopted is 
30 years with a ro"':.a"tion o£ 120 yaar.!l. 
Thera is empt.csis on achiC3·.r:i_1l3 
nat1.lr'Il.l: rageneration. 11' natLlr3.l 
regen3ration fails, arti:ricio.l res-o­
ration is ado~od. 

The silvicultt:-:-al sy~tem adr)pt.od £'01.' 

th", ma.<"1n.gemoi~-lJ oZ th8S0 i"oroct.s is 
soloction sys:~otn.. Tho a-..".-p:::"oi"t,abla 
size is fixed .:J:t SO en. Hi~h felling' 
cycle of 15 years. 1he:rc is e:nyhasis 
on obtai.r.ing na-tural regencrd i:m 
but ortifi.<::is.l re.~Q.nera-tion of impor­
tant spoc Les· can 00 undcrtDkea "Whero 
it Is required ~ 

The obj acts of lIlanU';CIllI3rr'" it'.!. t.hi:J 
wor!cing circle is to protoct the; hill 
sides arrai~s~ £urthcr eroQion and 
conser .... e the a roll. yh1ch is bc.d ly 
e.rodGi to mpL"ove soil nrn ·uate"!' 
rGgino of the arcn. In thoso for;)sts 
no £olling is pre3cribed. 



------- --------------------------------------~-----------------
Name of working 
Chcle. 

Soil conservution 
~Jorlcing eir cle. 

Selection 
l;lor1drig 
Circle~ 

ProtGction 
Wor!dng 
Circle 

Silvicultural system adopted. 

NA.llAJ1f FO~{E5l' .QIVISION 

This lirorking circle The silvicultural system adopted 
comprisos of aL~ost for the manag~ont of th~S9 forests 
pure sal crop. is modifiod unif'"orrn system. \.lith 

fixed periodic blocks. lhtural 
rogencratior. has to be obtainoo. 

Sal mixad with 
forosts of sain, 
khair, chir, 
t ruld u, Ellllal t !l sh, 
Zhingar etc. 

The forosts 
situated on 
brokon and 
eroded siualilcs, 
baraboo bearing 
forast of stoop 
rutd precipitious 
·aroas. Species 
such as chir, 
sal" b8.11. oo.k ore 
also f'Our:ld in: 
bettor a.rcoas. 

and conditiCins f'ayourable to its 
ast.ablishmont is to be created. 
Advance growth ate. 15 retained 
to ferm future Crop. Th'l conversion 
period adopted f'or ths convorsion 
of this ar€8. is 125 years. 
Rcgen.3ration is a.iIned to be obtained 
by natural methods, but artificial 

method may .be adopted in aroas 
WMr0 it is difficult to obtain 
regeneration naturally. 

The si Ivicult ural syste."l adopted is 
selG ction-cUm-mprovcment fa ll.ing s. 
The aim is to grot{ speci~s ,.lhich 
are 'the b.ost suited to a particulzr 
locality. linporto.nt and. valuable 
species are given preferenco ovor 
less ~~portan~ species. Tho salcc­
tion dismeter is fixed for different 
specios. The solection diameter 
is :0 em. fer 130.1, shisham and sa.in, 
60 c:'j.. for chir, 30 em. for lchair 
and ·~.O CIll. for other cr. .... ':ml. specios. 
Tho fz Iling eye Ie is f'ixcd at 10 
years. 

l".Tost. of the l'Jrc.o.s in this ,ror~:il'lg 
circle arc b.::.dly oroded. Therefore 
t.hl3 object is: to irnpr-OVGI tho vego­
tative cover by protecting tho 
existi~1g vegetation and. inproving it 
by resorting of sowings ruld plant­
ings of various species. F011in~ is 
usual~ not presc~ibed. Grazincr 
atc. is also pr~hibited. 



namo o£ 'Wor!dng 
Welg. 

Plantation 
Work~ 
Circlo 

Btaboo 
W'ork1ng 
Circlo 

-._ 
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linport.ant spoc1es 

Main spocioa is 
DOndroco.lmnus 
strict. us , _ .. 

--~-'. ---S11v1cul.tural systEI!J. adoptod 

Tho working 'chela overlaps 'With 
sal cOllV'orsion, soloction and 
protoction verkin« circlos Tho 
objects of the mo.na.gamcnt of this 
circlo ara to obtain thQ oxist.ing 
plantation :0£ varlou:J specios arxl to 
rru.so. plant ation cif' im.porlaIIt 
apociGs Tho s11v1cultural 
system a.doptod has cloar f'elling 
wit.h artlricial plantations 
Tho spocios'soloctod 'far planta­
tlorl1 era deodar, '\lalm1t, &uhJ.ana 
Sishan, c'hhll.l,~ ,Eucalyptus. 

Thas~ forGsts ara ~oo under 
sela ctlon-cum-fmprovcuont faIlings 
Threo,years foIling ~clo is 
usua!.:q odo ptod 

Fran too prosont 0 bj el'!'ti ves of" >1:.00 managemant, it is cle.er:, thtit 
preSent SYfltem of tnanaglEont of tha i"orosts are desi~noo with 1'1 ,,113\01 to 
producing largo size trees f"or product.ion of logs a.ru:i sleopers and vcirioUD 
structural't.imbers. Tha fOrests sltuatod in areas -where terrai.n is, difficult 
are generally -worked for obt aining offioicnt soil conservation Tho? fore at..3 
31 tuated l.!l higher end interior h1.11s ara also managoo under thi s system 
Theso forests can be axploitod if our logging techniques are improvod 

l urURE ffiO roSeALS 

The large siz!) t1mbor requirad for t'm ~ ~duction of raihlay 
., sleepars aIkl otbJr atrucl. ural :t1mbors nay continue, to 00 in demand for 
long time, Thore.for3, sacs of· these 1"orests may 00 roquiroc to bo l.'lana.:"ooexi 
w1th a v:iOW' to produc~ 'Ul.rge size timbers RGcantly. thoro, has boon a. 
-consistent d(Jlland for indu:;rtrial 'Woods The main obj oct of ·ta!dng of 
this 'Work lias to work, out t.he mcist1n6 grwing stock of coniferous species 
parlieular4r of chir 'vIhi c:h, Is irbportant specios of tho area ft-0I:l tho ind11.st-rial 
point of v10v Thorefora oodst.ing gI"9W1ng stacIe, of. chir along with tho 
information of tho e.rcsa'which mey- b5 brought "Lmior chir plantation 1s 
desirod Tho data coll.ectod for this purpose may not. be engough'to giva 
a canploto idea of various area.s whieh are sultab:J,.e or othanriso for ra.isin,rJ 
chir plantfltion Tho 1ihole aroa which Is understockod or is under dogradod 
forast 9, scrub lands, gro.ss lands Gtc. maY bo selectoo for underta!d.ng . 
plantation of chir. it" such areiJ.s' occur: in tho'suitnble c.ltitudinal zona of: 
this spocloa. For ,area.s bolow 1000 metros' selaction "of at-bar species might 
bo necCJssar;y Tho sol.oct1on, of' SID cia s in lowar areas (0010", 1000 metres) 
'Will d()p:u~ upon- various 'odaphio factors 



-69-

ANlTIJAL YELD 

Annual yield is -n. f'1mct ion of growing stoclc, rate of, grmith, 
rotation, _managmllent of. systems o.nd sevoral other f'actors. These factors 
are -ooing a~inoo. in tbo 'subsequent paragraphs .. 

QroHimi' Stock : 

" ·Tho graVing stoclc of importan"t# species has already boen 'Worked 
ouf~y:in Chnp~cr-IV nnd is. bGing rl3pl"oducod balov in table V-2. 

~pecios 

Ch:lr 

Kail 

DaOdar 
llixed conifers 

Ban oak 

Moru Oak 

·,Kharsu. 

Sal 

Others 

Total.: 

Table No t 1[ ..... .2. 

GROSS AND tom GRO\"HNG sroo;\ OF )JWRT/llT SECJES 

qross . Grawig3 
in' COO m • 

959.669 

IDI..747 

:304.645 

l.8S.6S l. 

1.591. 776 

279.08l. 

465.-952 

3479.212 

'55'lJl .6 15 

1O~.656 

stock }rat growl. ng qt gel:: 
in 000 m .... 

959.669 

10l.. 747 

304.645 

1.68.012 

155:3.000 
,,~ 

2:37~475 

500.042 

5479.~,¢ 
3577.615 

10577.459 

Rate of' growth: 

The Hean Annuaf mcramcmt .of :b.portarit species in thei'!" res;Joc-tiVG 
forest, typOs, ha.s boon 1irorkod out on the basis 'of I!lC~ age of the crop. 
The f~a~ of Noan ,JlIJnual :Increment of -important spJcies -is given- in 
tab10 'V-5 .. , ." 

Tablo -No. 'V-5 
h ., 

!@& ANImAL zy~lEm' OF lliICRTANT SFECIE_§-

SJ:Ccies~ 

Chir 

Doodar 

Oaks 

Sal 

, -3'" 
·M. A. I. in III /ha. 

1.500 

3.~05 

2.541 

2.91.8 
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~t?-tion: 

Tcldng int.o considcratiQn,"~ho -prcsout syston of mr.n~e::.1'3nt., 
t~:n gro\'ring stock, rate, of gro"r:th ai1d utili~ation. 'pr.ttcrn_, the rotation 
of inP:)j,-to.nt Splci03 hus been doc:tdc<l. Deodar- is ,an inportant str-u.ctural 
timber apccic~ a'ld i~~ proposN:i ,to be !!'l!.7;'l.ag"3d to _pr,:duce log:=~ 1.fbich nay 
m80t :tho. roqu.i.l"CIl'-bnt of ~rt1c;turol greQ.Q f~-ther. C:'i:l.r un impor'G-3ll't 
s?o~-l_os of _th, aroa. is proro300 to b.3 mc.nagoo for the Pl·ooL1.ct;.ion of logs, 
slJ.:!.tab::'C;l t.o :Viola frul,t, par'.kil1g cases. TJ."(J(Js ",rith 40 ~. di8tlet-or 
at b:reast hoight over bE\l~k nrc supposQd J~c 1)13 suf'f'ic.lcnt "1:;0 yiClld m'ltor~_.!;Ll 
rt)q:~ir(xl fo!:' pac.1d!l{5 'C'ascs. In tho ;31.u-".OY aroa,. c~r a-tt-ains n. dim!letor 
of ·10 Ci;l~ 9.ppro~i;:niIt 8zy nt trm ll~C, of 72 YEl:3.!"S. Chil,'" :t:rcco of tho diC1l!iQtcr 
cl~':1s i1,.{)".!)O en. yii~ 1d J:la;:i."num mnount of 1"0 sin 1.Ihich' ia an :inport.a."'1t ~)ro(hco 
arid: yicolds siJbstant.ial !'O'r~mll.O, SOI:l-3ti.rro..es 'Wcater·th;;;.n ,the t-inbct' v"11tio 
of tho C'I'C,p. It is ;1)_~QPos0cl to adopt. a rotat.ion of 80 yoars :for t:':le chi!" 
cr.op in the area. Fir and spruce Deem- in comparat :b:cly s~lcr '!troa. 
~:3C?S() opccios may bo mc:magod under ci rqto.tion of, 150 y>::ers'in ol'd-or to 
prCtduco ,slcope-:-s a~c.. Sal is pri1'Tlorily- used fo:, tho [,ll·od1lC-tion of 
stl'~dl'l"al tinbcrs, railway'sle'3p.Jr3 etc. .(j_~rqt&V"ll ot. 120 7cars is 
supposoo to be goad enough' for t h';)c prod udion cf s ,...~. matorial,! 

Thus tho rotations of :lll.?o!"tant species as adopted in. tho 
proPosoo rnunugom3!lt is indicated in tabla He. V",<!. 

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

Chir 

Deod~ 

Fir-Spruco. 

.Oaks' 

&_1 

T~::.blG 1~J.-4 

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

.o\,nnlUll Yi~ld.~ 

80 

'1.20" 

150 

100 

1_OO 

___ ~_.....L. . ________ .... 

------=._---....;;..._. --.-

liru:lual yield of" important s~c ios may be T~guIa-f"od by the 
follo\-ritlg fOl"!!l.ula; 

Aru11w..l" Yiold 
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Tho annual yiold of difforcnt sp!3cics uncleI' proposed lnat'.n::c.mcnt 
works out as undor:-

S.No .. 

1. 

2. 

5._ 

4. 

5. 

LolL]&_N.Q.._~ 

~tlUAL_Xmr. OF nm:)R:~NlT SEECJE-3 

--------------~----,--

Sp:lcios 

Chir 
, Dcodor 

~·axcd conifers 
(mo.inly fir & spruco) 
Oaks 

Sal. 

Yi()ld in cu.bic metrG S 

27400 

3200 

1900 

45500 

65700 

----------------------------._----------------,----------,---------------
The annual cut .frOra otr..or forests ho.s not beon calculat0d as thoso 

may be l·oqu.irod to lZloot tho roquil""....ment of tho ·lo.cal population and for 
moetihg their domes:t-ic roquircJ.1ontz ... 

Chir i.9 8l'l important. industrial species. I~ yiold t.im.b-Jr required 
for packing casos, pspor an:i pulp ani vru·:i.OU5 other industria.l purrx>sos. 
i.ttGr.lpts aro rO<)uired to be Bade for x-ai:dng large scale plo.:n:tation of chi!' 
in tho a.roas which li(2!: in' its a.ltitud:i.nal zOnCJS. Th::'3 spe~i~s nay bo plA~1.tod 
IIp in thG following types of a:roas: 

1.. Poorly stocked i'orasts. 
2. Scrub l:o.ncl s 
5. Past.urc end. grass lands. 

Tho u.:roo. undor this lo.nd usa cInss ha.s .DGen workod out by total 
. interpretation e.nd is givc:m in table No. V-6. 

T able No. V-6 

TOT'l1.. ARE!~ U-TDER DIFFER&!1r L:~JD USE GL.'.Ss:l:S A.VJ~It.!.J3IZ FOa RJ .. ISIHG CHID 
PL!JIIT' t:rION. 

Land USG class 

Poorly stocked forosts 
Scrub lands 
Pasturo and grass land.s 
Em-ron Im1d 

---------- --------------.------------------Lroa in h~ctaras 

J8,825 
19,057 
33,568 
1,608 ----- ------_._-_._-,---------

All the areas 1.IDdcr differont land use classes o.s montioned. ~bo'Te 
may· not be found suitable for raising chir plantation be-causa of tho 
pre.senco of various advorse edaphic and topot:;ra.pbicn.l fn.ctors such 1).5 

shalloW" soil depthjzonCl of root. panetration, precipitious slopes ate. 
The soil dopth was studied on each sf.llllple plot of inventory and resulta 
indicate t.hat a.hout S5 to 75% of the 6DI:1pla plots f~ll on t.ho soil.s huving 
moro thnn 50 cm.. soil depth. 
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. OHlO?T&"1 _ VI 

DEMAND .3TUDY 

The main obj actives of the demand study ware' 

(1) to estimete the present l.>.t:lod consurrption by 10 cBl population 
and industries; 

(2) to forecast tIle level of \bod consunption fOl" the y-e&r 1981 
end 1991. 

2 .. WOOD CONSUl'-PTI_Q! 

The consUll!J tion 0 r '..00 d by 10oal. popul ztion and industries has 
been estimated by collecting actual infbrmation., The estimate o-r 
oonsuJ:!lltion has been made by reoognising the following categories of ~od 
utilization 1-

(1) ilia d 11 t 11 i zat10n hy "10 esn i):.:,;:.J.i.l.~:~Ul. 

(a) 'Ii:>use oonstrllction and rep airs; 
(b) -Agricultural. illJ'lements; 
(c) Fuel. 

(2) }bod util i Zl'I.tiPD hy- ipdll.st·ri es 

~ 
a) Pacld.ng cases industries; 
b) fumi tUre indust ries; 
c) Other industries. 

(3) ];l,pd JltjJ j z,ntjPD by CovernmEtlt. Depnrtments F!lld Orgrmi sotjons.., 

Nop d .am..su..lJI:ltio..t:L.J......JJl._C_i?l_n ron 1 e I 

I.ocfiL population consume 'WOod for construction and repairs of houses, 
agrioultureJ. illJllements end fur fuel", Faster scientific development find 
mechanization in the various fields have chenged the requirement of' manY' 
oomnudities but it has not been able to relegate the ill!Jortence of 'Wod in 
the use of men-kind. The area baing rich in fbrests, locr:iI.. population 
enjoy sufficient rights rnd ooncessions .fb r felling extraction for the 
timber fium the forests in order to meet th9ir aoDlestic requirements. In 
the CXlnstruction and repair of' muses, ,""od is very iDportant materlol. .. 
Other bui1ding materlaJ..s such as bricks, cement etc. a.re not popular 
becaUse of the easy availability of" looOod.. For fuel, timber is the 
cheapest materi8.1 o Thus -wood remains the main item in the construction and 
repairs of houses, agricultural i~lements end fuel ~od in the erea. 
'!lood is also used in f'enclng of' the fields end houses. Large number 
domestic and B.griaulturaJ. iIlJllements are ~oden. 

3. HOOD CONSUMP'l'IQN FOll HOU3E CQN?TRUG~IONS JlS!D RFaP.2!ll§.s 

House types Bre gene.reJ.J.y influenced by climate, eoonomic 
conditions and local customs of the people.. The gen~rELl te~hnical 
characteristic of muse constructions in India ia indicated in t.able No. 
VT-.1. 
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Table' No. vI' 1 

I&;CHNIC.u, GHt.Mql'~RI.3Tlcg OF HQU3E OONsTtruCTION IN INDIA 

----~---------------------~~-------~-----------~,-----------~---,-----Plinth Timbor . Brick 
fireB ~d bamlno coment Others 

read4 atone 

--~~---------------~-----~~--------~---------------------~-------------
· ... 11 :ntrl:il Breas 84., 5% 2.7'f:, 12. 3% 0.5% 
1J.1 urben Qreas 44. 5~ L. 7% 53. ~~ O~ 7% 
Oities ::O .. 2S 0.9%' 78.0:' O .. 9\C 

'-----~-------------.-------------------------------.. ----..... 
Timber 
'Wod 
OF 
sheats 

Brick 
ceI!lent 
concrete 

others 

--------------------~---------~--------------------------------------~~ 
All r..u-eJ.. areBs 
n.l urban areas 
Cities 

, -

15.5% 
55 .. 2%, 
78.1$. 

0.4% 
0.'7% 
o. 2~ 

-------------------------------------------------
Stra'W, Co I"rl!.ge.ted . Cement. Brick 

Roof' grass sheets ():lncrata in O'thers 
thatches, .aflbes~s Y.ortor 

bamboo sheets etc, 
reed ,ti1e 

------------------------" -------------------- '---
JU.l l"'.lreJ. areBS 69,6% 23., S% 1.7:t 2,,4$ 2,,8% 
~l urban areas 52.,9% S3. s:l 19.~ W .. 5:& 4~O~ 
Cities 14..s% 27., 2i 43 .. 5% 12.. 5;:6 2 .. 5% 
~------------------------------------------ -----

In the area under :stuey, technical. charactaristic3 of the muss~ ere 
diff'erent th~ too se d;1,z::;cussoo. shove. In the hjll ~ gen arru.ly two 'swray 
housas are ron structed.. ·The ""'''PP er etc. r9".{ 1 s used fo r t-h-u4<\:Jl'c sa cd t.htrlr 

'own living and gl"Oll.l"ld storey is used .for hous:lng '!;b.eir ca:t.tle t)t~. In 
pl.ain5 m'ole'Ver no such d-tBtinc.f;.ion hes been obs.arved~ The oo~n mat.erlBl. 
used in the "'mls is stones llIld ooulde-rs :-einf-\)rced. "j1 timber.. The 
reinfbrcGI:lent is done horizontally and verticeJ.ly.. Timber is ccllllrOnly 
used in flooring of' the top swreyo f":l other membe1"s such as do{J1'":'I,1> 

'tdndows, ridges" cro~sa~sJ rafters, -wall plates etc. e.re 'WOoden. l'ha 
I'Oof'ting materiBl. wlDJIOnly used are s1.l:.t~) tin. sheats etc .. 

A e Rnp1e surv-ey ''WElS conducted in the area in order to find out 
exact quentity-of' \Dod used in the const.ruoticn of' nay' houses end repairs 
o £ ol.d muses.. . 

J:naLy sis 0 f dat EI_ 0 bt ain ed fro m Ba.Jl!'l e survey has reveal eel thrt the 
quantity of; v.t)od oonsunption for con struotion 0 f houses in aree is aoout 
15.,.5 m'!J per hou·se. 113 per 19';1 census, thers 8re ~9933 llouses in the arell. 
The number of' houses in the yea.r 1961 'Were 37082.. Ti"is sho .... s that ab:>ut 
210 b:maas vere constructed ·ennuaJ..Jy. The average ld''3 of a n')use j.s 
estimar.ed to about ro years end majo r rep£'i.ra llra U!ldc..L~eJ!.:sn at en intervEll 
of 10 years. This shoW's that about 5% of the oo-;zses 'Will need repairs 
8'Very yetJ..r. The quantity of 'WIOcd Mquired for tha purpose of' repmrs or 
old muses is estimated to aoout 10::£ of the quentity required for tho 
const:ruction of ne.., hous.es. The number of' houses during 1.974-75 is 
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estime.ted to B.OOut 40825 fJn.d the number or hmsee r~uiring major 
rep air~ durlng thi s year ·is .:::0 41.!__ .Thereib re the quint! t~{ 0 f. timber 
rec.tuired for constru-otion and repEirs of houses of' the ~reEl is given ill 
teble no. VI-~ . 

T'&l,e Ne. VI-:] 

!!GOD OO~ .iUMPTION li"JU HQU3Z C011JTRUCl'ION &. ~AIRS 

·-----------------------------------~7-------~--~-----------~-----~-~ 

S .. No~ Item No. .. -.-.--

No. of' 
houses 

~antit:r of' 
timber _ 
required in 
m.'5 

To"teJ. oon 3\lttption 
of timber in: m5 

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

2 .. 

~n struotion of 
ne~ .houses. 

Repair of houses 

210 

2041. 

15.5 5255,,00 

1 ... 55 3163.) 55 

-------------~-------------~------~----------------------------_._-----_-
Total 1'l .. 05 6418~55 

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

The surye:r has revealed that. the inportrmt speci es l-Ihich are 
used .for house ccnstruction end repaIrs a.re chir, deodttr, soJ.. en.d other 
brood le~ved species., The consumption 01' dEOdar is limited in higher 
a.reas while chir is utUized :for !lOst of the llre3 .• Sa.]. is used n.;si:;ly 
in Peont.a...Valley of Nahan area. The percentage .:If "these 5!Jecies :is 
approximE..ted 4O~. c-hir, 11);& dcodElr, 25% efll and 00.% other brond levved species 
T~s ~ec.ie~wisa oonStlll:\Jtion fur .the purpo sa of house oonetruction find .. 
repairs ~rks out as under t-

1. Chir 
2. Deodar 
3. Sal 
4. Other bro ad leaved 

species. 

Total s 

2567,,4£) 
'962000 
1~4 .. 00 
1283.,75 

-------
6418 ... 55 

------. 

The Zllain occupation of the pe0ple is ag!"'J.culturo. The agricultural. 
inplsl1letlt.s such as plough, es.rts;! sugcr cnne cI"'lshers t.>nd otlier irrigf'tion 
inplement S Dre quite oomnon. Insoite of tha ex'~ens]::m 0 f asricu.ltur?l 
fE1cilities, the irrprovement in the agricultural inplements hes net been 
'Ve=y comn:rin :in. sma~~er vi.lle.gl?s. 'I'he 'WOoden. plough stil~ -remflins the 
:t.t:portent 8.gr.icu.ltureJ.. :i.Illllaments in the ontire ,survey- arell SACoo.t for the 
J'Elanta Valley where tractors are e.1so used.. The number or- agricultural 
im1.emsnts during different yaurs 0 f the survey has been found in the tabla 
VI:' 3. ,. 
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Table No, VI-~ 

----_ ... _----.-.....-...----------------------------------
Item 

~-------~-----------------------~~-----
195~ 1956 1961 1966 1971 

----~~~~-----~---------------~-~----------~---~-----------~--------
1.. Plough 281.18 28932 3lDOo 37273 40112 
2. Bullock ee.rts 1154 ·1:297 1405 1249 1~58· 
5. Sugar allne 231 244 534- f06 566 

Cnlf;lhers 
4. Levellers 1134 1.4:35 15)0 
~---~------~---------~~-~~-------------------~--~---------~---~ 

Total I 27465 54Q78 40465 4:5S3Ef 

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

M:> at 0 r the. requirement o.r the ~od fb'r ool'latruction- end repair 
o£ these agricu1ture~ inplemants lire met by the tbrssts. The qu~nt.:!t.Y 
of' timber required fur making these irrplaments is 'IoDrked out as under 1-

S.No. 

Tahla No, VI-4 

!IJ,!!TITY Or WOOD ru:guI.i~D·· FOR JDHlCOLTml.tL Il-1l?LEM"~TS 

Itel!l Total no; 
ofin:pl.e­
ments. 

.Life of" 
en ilIl'l­
ement 
(In years) 

Amu~ 
l'a:1 ui A""e­

Dlalt o£ 
.J.I. 

quantity 
6f timber 
required 
fbr ODe 
unit in. 
m3 

Tote], 
re:}uira­
me."lt ill 
m5 

-_...-- -----...,_,.. ___ ----"---------~----------~~-----~ .. 
. 1. Plough 

2. Bul.10 cit cQ.rt a 
3. :3ugnr CellO 

crushers 
4. Levellers 

401.12 2 
~358 5 

566 2 

uno 2 

mOS6 
272 
283 

0.14 
o • .00 
0.00 

0.15 

2E07.aJ 
156.00 
141~fO 

-------~--------~---~-~~-----------------------~---------------
Total s 45536 21361 5ll37.BJ· 

---------------------- ----------------------------------------------------
The spacies which Bre usually used .for this purpose .are chir,. dEOdar, 

sal. end other bread leaved 5I?ecieso ,The percentage of these species is 
flppl"Oximl'tely 15,10, 25 end ro peroent l'e~ectlvely. Therefore, tha 
qnsllt1ty of' chir, deodflr,. se:L end other broad lel'\Ved species 'WOrks out fla 
under ~_ 0. 

Chi.:J!f 479.70 m
3 

Deode.r 319.00 ~ 
Sal - 799.40 mS· 
Other broed 1S99~90 m3 
l.eaved spp. 

ToteJ. • 
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!!LEI.. OONSUl-lP TION 

lobod is oombus"tible material find ewell Kno'WO source o:r hent .. 
I t serves the -purt;Jo se 0 f oomestic fuel as wall, El..s 0 f ),!ll'J.strial 1uGl l 

The share of oornJnercial fuel -in rar81 ;i"ndiB. is -venr'li'ttle." .Accordi...'1g 
to the SUI'VaY' oonducted ~y Nat-?-on Bl Council of Applied Erono ntLc 
Research, the tote]. con 5U~tion o£ oommer,.::ieJ.. 'fu.el ill' rureJ. India is 
hB.rdJ,y 5 .... 5%. f'he non-oornI'llercial wood such as fiI'~Wood,. bagasse, saw 
mill waste, vegetable waste, cow-dung etc .. are 1 argely used" The 
p ercent~ge oonsunption 0 f Cti ffere."l.t nQn-rotnmercio.l fuel fbI' Rima.chel 
area tis worked 'out bY' N atiorieJ. Council of ~pli,ed ~conomic Rese~rch is 
given in table v.t-5. 

:.rablc 1~ Q...a.._V!-5 

)?:!:;{CJWr loGE OF V~'lRlOUS NON_GOl1MJjiRCI.AL FO~ 

---·.._-----~-----~~~·~----_:_--~~~--.-~---IIIIroI--~~-

S liN 0 • Fuel l' erc GIlt ~-rge 

----~------~-----------~------------~~-~--~------------
1,~ Fi r 9"-00 d 73/) 
2 .. - Dung cake, 00.0 
'3", OharcoeJ. 002 
40 Vegetab1e wa.sta 6~8 

----------------------------------------
Total 100 

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

The area mnsists of nn stly hills ",ith altitudes ranging f'rom. 
"700 metres to 4',000 metes." . The win.~Elr- is savere end ]_arge all:'Ount~ 0 f' 
timber is used for keeping the muses "Warm.. The use :::f' charcoal is 
very' little and lim1:!ied .only ~ t01IDS 'like Na...~an, l'eonta, DELd2.h'!.l ... 
Rajgnrh end'Sarahan ~tc.. The rureU. -population is Dbstly dependent 
U1lon the woo a., 

• Sanpla survey oondUcted in the (I.:rea it:, ol"der to find' o"ut the 
-p er capita consumption ~or wood hes rr.vealed tpl:1t the per c:Opitv.,annuaJ. 
cOn sun:otion 0 f' fuelv.JOod in th.e area is .5-';(.) kg.. Tho:ceibre, prB.se.l1t annueJ._ 
c_onsur.l?tion of" f-lrewood \J.:)~ks out as und.ar :..;' . 

'1... Tatal population in the (J.rea. 
:2. Per 08:01 t Fl. oon6ur::ption 
3.; Total. -con sun:pt~n-

24aJ53 
59) -kg .. 

1:34768 tonnes 

The l""sr.nval of firewood from the ibrest.s ronsists of allTDst all 
aVEl..ila:ble fbrest Br,leoies. It incl.ud~s lops Elnd toys, br<:noh~od f'!nd 
unerlracted nla-teri:aJ.. fmrn tho ,'\-oOrking ccn ... 'Pes of the Forest 'Department" 
Th"e bra ad 10aved species in tne a:mifelbus ibrests such as 0 aka end 
oth ar In..i.se,. Species which have no ma:!"ket valUe 'as <\ s'-;;r.l.cturaJ. timber 
are ustLally used for th;_s pm:po so.. The conifemu sp~cie9 such as 
~hir, doodar etc~ Ure not generally-utilised fur f'uel.t..ood beoause tm 
materi 8.1 is used for the p~_l~uction 0 f" pulp end eJ.rrns+, all B.vailc·ble 
t.imber is transported .to YaIl"~a nngar fb I' pulping Gcp!":!..]. 1?eper 'Mil.1s .. 
Large proportto:n of qUDntity c8l.O".llated atove is. obte·.i.ned from the troes 
gr~nr:t.ng on the privata lands.. Thus total. f'uoiltVl:lod ooii::n.l.r.ption [i3 

caJ..culB.ted a't:o"lfe may not necessariJ.y affe:ct, the 'WOod "':Jal.onces.. 'l'h:!' 
cho.rOOoioJ. 'Which is a:::mverted out of fualwod in 'the area. is rrostly Gltported 
outsjrU~' the ar-sa to the p1.B.ins or ~jab end Ha:ryana• 
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WOOD C<NSrJMtlTICU BY INDUSTlU?Ss 

There ere no mnjor ~od b.e·s~d indust ries ill the area. The 
iaportEtlt 'l.«>od oonsuming industries ill the (l~ea a.re :--

1) Pll.ckiilg cBse Industry. 
2) FUrniture Industry, 
.~) Other D~ftrtmmta.' 

There ara tI."'::out 40 sC':w ndIls which B:r:-e .Ilk>stly . .engD.ged, in sa.Ying, 
struoture.]. timber as well as' 'fucteri'al fur p£lcldJ:lg eases. The number of" 
sa.", mills in Nahan Forest Division is 11',rgsr than R.a..jgarh F'Orest."Division. 
The Brt\.In mater1.eJ. from the saw mills is largely- utili~ed. .fbr construction 
and repair of rouses, ,for mr'Jdng of' f'l-uit pll.cking OnSEl5 rnd in furniture 
industry. It is observed tb~ QhJut f.O% of' the out-tunl('i"rom verioWJ sO-ow 
mills is utilised for cOnstruction and repnir of' rouses. .But in certain. 
cases packing cases are of gre,e.ter i~ortmce end trore -than 7~ of' t.he 
end produo~ is lllet:!nt' fur p('ck~_g ce.s;es._ Tl:!_e, s.ay_ . mills are uStl.n1,ly smo.ll 
.tr.ostly hEVlng one hand 'sa,,,,,,, The vertio~ band sTVs o.ra the .r::ost. oomm::m 
machine used in the Brea,. Suy ndlle are gmerBl::. ... : smoJ.l DDstl.y \lith 421) 
pulley si:z;e end all: oorts 'of' 'sSwing:'is (bne with the srune- machine~~ The 
colIlIll:)n size of' the blede baing used :in the mEl,.chine is 7-W am._!-Tida llnd 
ab:>ut 2)-21 gauga thi·9k. The out.:.tuni 0 f these DlcochinEi;s.,usueJ.1.y.- V'~rlas 
.from atout 2 rn~ to ·4 m.P"per day_ 3bcoept durbg cert().k . .m::rn-ths;, the sR'U 
'Ill11.ls do not run to their, ~est ~~.Rcity. 

These saw mills usueJ.l;r convert tpe., timber brot\.ght· fro'~, the 9c.'Vemmant 
:forests Els 'Well llS f'rom nriv£'te holdings. About ona fburth, of the".:til'.:lber 
is brought '~m the privet;e ho1din:ss. for sa~g. -

A sew lidl!' i's not a lolOod a:msuming industry- ~in it sel 1". ,The')snwn 
material is :used mainly: !'oX 'the '.'f'ollo'W.mg pu~o s.e~l 

1) House construction and repEUrs 
2} Fumi ture' 1ndustr,y'~ 
:3) Pecklng cnse' induStry 
4) Other'small se'ille indust'rie s: _ 

The constlnption 'o:fr stlloJO,<:l4Qod 1"or the' pUl1li? 00 9.f' muse ccinst~ctL:>n 
o.nd repa.irs hes oJ..re£\dY been tm~e!'\ into Bccount vhi1~ "-Orking out !-he 
YOO d requirement fb r this purpo see J:'u ' , 

E'1.n:niture mek:f.ng incbJfl'tas ~here n:oe 2S fUrniture maJdng industri9S' 
in the arell. There'may be'mlmber of in di-vi dua.l , dlrpUlters .wn, l1-re r- ~ 
engegad. in' mBk1n:g 0 r various' typ es 0 r t'Un11.tu~e, . out these hf'V'e been 
excl.uded. iCllll:>st 0.11 these unit.s'hil:va been visited ~'nd the ~oonsu:::ption 
of 'WOo d has been Oseerte·in 00. The 5p(l c:ie~wi s~ breL'·k up 0 f' the tol;el. 
quantity of ~od oonswrued by thase un!ts is gi .... m in tIl;! Table VI-6. 
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Table NO, yt~6 

rollS UMPTI ON OF '1«>OD BY FU ~ ITO ~U; M..~ G UN IT'S 

_ ....... __ I ___ --....~_...,._.._,_-......... -~---.... _.~..._--........,.....,...__.....:..-' --

Species ConsWIption in aubio 
~traa _ ....... _-------. -----~--------~----------------~. 

Drod~ ~~.~ 
KaU 52.00 
Chir Etl.OO 

'Sal UD.OO 
'Sissoo 45.00 
Teak (IDJlort) :so~OO 
Other species 55.00 

----------------------------------------------------Total 512.00 

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

P.1l¢kJpS' GI}SA mak1 n'S' 1ndustrY" .- The situation end climate of' the eren 
make it SUitable .for the devruopInEnt. of hortleul.ture. A fiuit growing 
b.al t ,has 8.1 reaetv' develop ed around Raj gElrh aree. l-b at 0 ~ the area. 1s 
under apple cultivation. Total area un der orahards is reported to be 
5216 heotares. Taking f'n average annual Y'iald,oi" stout 2.0 tonne per 

)}.eotare, total, pmdUc:tion of' f'ruits during 1974-75 ~rks out to 10432 
j.'!\~nn es 6r e.b:>ut 521.000 'boxes 0 f' 2) kg. ~ch.. The t"Gluirement of' timber 
~,ifo.r,packing casee. fbr a. 'box is obout Q.015 cUbio metres. Thus total. 
. 'requiremmt of' timber £'or po-cking cases is 7824.0. The demand of f'rllit 

p a.okin g oases is sefl.a:mtll and manY' times 10 oal s~w mills are not ~. :,1 
ab~e to meat the daJl'l~ds of the boxes of local -orohnrdi.sts and these nre 
brought f"tt)m adjoining e.raa. }1, st CDmn"On timber used in the packing' case 
is chir. T-he other species used are kail, fir, spruce and other apeeies. 
The specieso-'W'islJ distribution of these species is approx1.me.ted as 00%, 5%, 
'lOS, lD'% end l~ re~eotivel.y' of ohir,. kall, fir, spruce end other species. 
The annual oonS'Wll;;ltion or these species fur this pUIpose lo.1Orks out to 4695.00 m'5 
for chir!_ Wl.0 m7> for kaU, 782.0 m5 fb~ fir, 782.0 ~ tbr spruce Eirld 
1174.0 'm~ £Or other soecies. 

- " 

WOP gg-rStnfTlQN l}Y COW, DP..mTME.NTSI 

Certaf.n. quantity of timber is used by exlst1ng Government 'Depertments 
including Fbrest Depa.rtment. The Supply of' timber. for the year 197:3-74 
to various departments as rer>orted by-the office of the Divisionol Forest 
Ofi"leers :1.8 in.dice.ted in t.e.'bie no. VI-7. ' 
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TaN e No. VI-7 

SUPPLY OF Tn'HER TO O1'Ha~ D3F lu":a'MENT 

----------------------------------Govt. Departments 

-----
Deodar Others Totfll -

-----------------------------------~--------Public Uorks Deptt. 25.0 18 .. 20 -:8.00 4!i .. m 1.12",1) -
Electricity Board 41 .. 8 15,,0 56.8 
HioBchal r .... ades'h, 

Forest Department 23 ... ~ 19.fO 2t.€O 12.80 '77~7 

Othor De;p artrorot s 18 .. 00 380 00 18 .. 70 8.m 83 .. 2 
,~ 

Rallwvys ~89.m 17.25 mS.45 

D.G.S .. & D.; 2Z60 ro 236., Z{j -

~--------------------------------~-------------------------~----------------
106 .. 00 82. '1.5 

S.l~!pl Y to t.; mbe,.. m8.T'kets t::: I-b st 0 f the timber and fucl..,,~od extr~cted in 
the urea nre ElJq:>ort'.3d to ·timber .ll'lE'-rkets of Yamuna Nagnr, DQhrsdl:l'l etc~ ''I'hG 
e-nnu!)l ejtporl of the timber find firo-'WOod is 42 thousmd find ro ,thoustllld 
cubic metres :for Rajgarh ~~d Nah~ FC:i'est Divis.!011S rsspactiva!.y. 

Th.e. pree:nt. ..:ood consulJl)tion for differoot pu:q:>ose::: by loct'.l 
popu1ntion (';nd in dust ri es is summll:r-ised ns under :-

:r2h~n"VI-a 
~UMN.A.!!.L9.l.~~1:iJN']l ·WQQILQ~UNPT1Ql'll.In r_:,,,,bic metres) 

-------------~-------~.---,---------.. ... --~-.--------------___"._.-----~,--:----
S"No. Item Chir "Deodar Sal Others TO'cal -

:~ 

-'.,;.--. ~---------,~---------------. -----------:------
1. 

5. 

House oonstruction ~,d 
:rEJlCiirs. 

'.·\gri culturaJ. i!q)l GIDent s -17~ .. 70 519" 8() 

fumiturG mDking industry €Q.OO Hn.OO 

paoking cases making 
1J..'lits" 

By Govt. Departments 

400 50 00 

799.10 1599 .. 90 3198 .. 80 

l:<O~OO ~e2.,OO 512..,00 

5123.00 7824 .. 00 

-----------------------------------------------_._--- ---
ToteJ. 

---------,~--------------------~--------.-------__...:..--------
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l'roJ~GTION OF RlTUHE -D3H.PfiD OF iJOOD.l 

The f'uture demend of woed is gov~rned bY' 1~rg9 numbel" of f"::'.ctors. 
The inport.ant facf-.ors e-re, gm~h in population, chang~6 i...~ inoorne structur~, 
price trend of V'{i~....ous oor.aodiGies, c?1t'nge in utUlza't:ton'psttsm· o£ wood, 
chr-ng9s in "tech"ology-, literecy, avE!-.lls:bllity of substitutes, consu'mar 
p~e-fersnces etco 

VIJ.!"io:us IormuJ_lle for proje_cting future demand e~t ~()d have b-e(:n­
usad~ Thess form.rlaa suf'fer f'rom om def03ct 01'" the other. Since tho' 
p!'esent study 1ntonded,to indicate ~pro::dmr.tely the qUD.'1.tity of t~m?er 
required to be o.::sed during corning Jrears an::! the stu.dy has not been' done 
in d~tail) theraibr.e "to dlscuss tho diff"erant tYl'es of i'Gl'"Il"..JJ.aa to be us~d 
in fOl.'!3ca sting of the future ~~mand of timber, ... "ill not bs in the purvie"" 
of' this studyo Thu future dcIIIEl/ld or 'WOod c8n be pr,,;ja'.::teJ tllk.1.:g into 
considerati')h thu i~)Ol-t£nt fOc;cors S-<-1.ch as gro,..r!-,h :i.u popule~io[l, ch~ge in 
income strJ.ccurc, Pfi0~ tren.d eGCe vhich c[h e~;;_'ily ba 9stim!'.tea." The 
effel-.:t of po:puIl:\tic-u upon CCll:'iUlll'}tion 0 f \-bod is g"IHH.·olly Et5sulned to be 
un~:tbl'm Dnd qL..l.~~i·tn:tj:ve rclctionship of income end '-':>!lsl1.l1lJtion ot: wood 
products has i:lcU,'JaGed a. posit;t.ve oorel!"tion tr .... "ough out t~e wrld. 
Besides the popul 2:tbri rnd incomo the supplJ~ o~ timoer is al.so· iqJort£lnt 
factor whicll ifl~-y goVenl the :future r,:c,ns"-J.!q:lticn of mod.. Timbor 's1,l:pply is 
relQtively in-fil_aztic end vecy ll-tt.le c 2 n be done to olter th03 production 
of wood in the forests. Tnr,Dme has pl'Ofrnmd i!IjJact on tha ~msunl="bion 
1 evel 0 f ~o d :in g(1"i. e1"'al throughout the 1.,ro1"1 d,. £in d develop i..'1.g COLIn tori os 
like India in partieul fir. Th<~ e.la.sti¢ty oo-officimt fo r mrornc Carl 

be derived as the rntio 0 f change in"' qurntity cc.nsurned to the pel.·centnge 
change in the per capita inooI1le. ,. 

Tho pmjection of" future dGIl1nnd o£ woo d fer the ElI"()!l is propo sed 
to be made fbr the years 1981 Elnd 1991. 

The tottll population o.f the ar"D. o.ccorP_ing to the 1971. census 
is 245,,0:35 "\Jhilc it was ol"lly J.qf) JI 551. :in '1861. Tho papulf\tion for the 
years 1981 tnd 1891. cU.n be proj~cted by coW'.ponnd interest fornn.t1.D.~ The 
rOote a f growth in popu1f.'ltion b,;.cween 1961 o.nd 1971. \lorks out . .2 .. 1" _Theref'oro, 
B.S5Uming the 68m~ ~'ato of groW'th in po;"lllation betUt'OIl 1971 ~d 1981, 
the populat'ion .f..)r the year 196!, W<lr]~~ out to Z<JZ~6-r(). V!;l1"ious 
developmEntal a~"!:'~-J':i.ties '~d fc:.mily- l=,J_arm:i..ng prograrflhn '\Jill haVe i~a.ct 
on the growth rat.s "r tho po-pu10tion. The rata of' grovJth in populF't:i.on 
during 19a1 ond :-~'Jl is assumc~ to be 2<10%.. Thus populstion d'Llrihg 199~ 
Yorks out to be 3S~~ C08 Q 

l;s pl:)r P..itna,~~al Pradesh Statistics per C8p1ta income fol' ""hole of" 
the Hima.ohal :P~<:ciesb, fJ:. r the yeA.r 1974-7::; is 555 .. 00 at J.9S1 pr:ice leyel 
and at current price leve1 it is fu;. 1037.,00 Us o.gt't:in.st B.s. 531 .. CO 
(R~" 576~OO at current price lev61; during 1968-69. The growth in per 
oapita. income :from the year 19()lJ-G9 -to 1974-15 works out to 1.5% per yellrn 
In view of the .. various deve1opmenl;al activities, it is e:xpected. th8t tm 
rate ot: growth in :Uloomo Will incl"aase ond ·tbereftlro,~ 'it is (l stiIT!tt ed­
that the p~r capita income_during 198·1 and 1981 would be Us follows z-

Fer cnp:tta inCome du~dng the :rear 1981 = · r.s. 4Of.i.OO 
Per capita i;?come during the year :1991 -::: Hs. 006.00 
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Tho projection of consu~tion'of wood duri.J:lg these ye(".rs is 
'Waked out pn the basis of the fbllowmg fbrmula l-

1 ~ y 
Log __ 

y 

1 l-fuero Y 

= 0.434:3 x I.~-R. ( 1 ~_..L.) 
Xl 

= Per cBpita (!onsUlJIltion at tllrg~t dd 13, J 

.'.' ., 
Per capite. oonsum?tion e·t stllrting point. 

= Income El.asticity 

= P~"1:' -::l~nit8. income ~ st.a.rting point. 

= P~r capita income .at te.rget d~-te. 

The oonstmt 0",4:343 is derived by Fo.A...O., ':f"rol!l 'cross-·sectione,l 
data.. J.s no h.i.~tc:r:'"_;_caJ. ssri0s of consu!Jl:ltion f1gures P.re o.-l~ilablo 
it is nat possible to wo!"ks out 0. s~arato income el~sl;icity €'.pplic8.b1.e 
to the urea. It is, therefore) p:I'9posed to Od::>::>t 1 en iqcome eJ_Bsticity 
of 0,,0 which is the f'nctpr arrived by F ... A.O. for India. 

Using the alxlve formula, the ';qurnti ty of different ~~cie'~ used 
for oonstruction End rElP~rs of house, for e.gricultu~a.l inp1.e1n€r.ts ~d 
for fuel hus been ~I"k0d out end is :summ.arised in .table no. VI-9. 
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FhreCAst, fo r ;indnstria1 Wn?d rfSl~~~ 

The ar~n is likely to bG r',ft'e',ted by_ :-variOus irl.dl.lst1-iA.l doYnlo~)!;lE'.nts. 
There is sufficient s<X:l~a £ot" tr~_.ci.Evcl.d~rr'.a1t of the ~ru<.';t.;Lfscci.e :tndn:'ltri"',3 
in the C-reB • }cu;,ta End N ahnn r-~El lie'V~l._l.pr--_;"'·16 as fUt.ure !ih:;lustri<'J. sites :in 
the Brea • The future dcmrlld of' "lJ(l~ hr.S b~m ""11::ed out as peT the formula 
discussed earlier. The speolcs\ P~!).l~or1iioil in ths.cutl1izstion he.s 01.so be::n 
CSSu.r>it>d to be sirni.l.nr El.s at pre~cint. ~ 

The present wood consu;,ption: specieS-=-wise end projected I future dem<nd 
.for the year 1981 and 1991 is g~vP.lljbelow ~...;f 

'Tab] .d No t J1I 10' 

~----.~------------------------~---~----------------~-~----~------------
S<No. Sl)9Cies "1.9 7 <1-715. m$l 1.991 , ---------------- ------------------- ...----------
'1. Chir '8303.00 21.£6:3.00 

• 
31O:34~OO 

2. DoodBr :1516.00 1983.09 6580.00 
;- . 

3. Sal 2800.00 6879.00 11230.00 

4~ Others 6?:77.00, 114~.OO 26689.00 

------------------------~~--~--------------------~------------~-----"~---J . _- - Total ·18736. €a. 00965;';00" 75355.00 

------,----------------------,--~--------~------~------~----,----~---
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CH~TER - VII 

AccmIBILITY & COST STUDI~ 

'Th~ main 0 bj ects 0 f these studies \Iare I 

i) to ~rk out the forest at'~s '-Ihich are accessible 
'With regllrd to the present logging tecmiques· 

u.) to 'tl)rk out the total cost of extraction :fbr making 
delive:ry 0 r the ~od at Ynnuneon8.gB.l" f'rom. different 
units 0 f the fbrestsJ 

iii) end to exardne the possib11ity of any mdif'ilCnt1on 
in the) current loSg:b1g pre.ctices 

1 J.ceeBsibllity End COst studies were undertllkm in tb.e arell 
The studY' VPs not dona in datell but eff'orts Vl'ere made to indi<late the 
llreas whi.ch are accessible for d.ifferent types of logging mGthcds Cost 
COII!>ona'lts or d1.fferent items of felling !lnd extraction 'Wore t'lso oollected 
from the differEnt wrking units Tote.1 cost of extraction of """,od from 
differ~t areas to Yemunagar, which hElS been selected as the dQva1.iverY 
side hos been worked out 

2 METHODOLOGY 

The wb>la areD. wfl.$ divided into oatc.hmenta end eub-08.tchmmts 
depending upon the dreinage pattern of' t.he area Each ce:tchment tlnd 
Bub-ce.t.oh:nent '\0189 furth~r divided into euitnble logging units or co at ,m" t.o .. 
These unit!:i "'ero so framed th~ the same log~ng end extraot1on mcth?Js 
'WQul d be Bpp~i cable in on"e tmi.t lind the co st 0 l' .uau.1n g en d ext motion nre 
unifurm. The distmces of the oost tlnits ~m the delivery site haVe bom 
~rked out, teking into consideration "both 0 rf-ro ad trenS!)ort and on-road 
t ron spo rt Ten units 'Whi ch hlld oont racto r a:lU~ e s under ~ rkin g, \lera 
visited Eb.d forest rontro.ctors/:rut-oontrClctors W"ero intervieW'oo fOr finding 
O'llt the cost CD!!pone'lts of various logging ope:r-c.tlons If'various 
ll.ltemntive for trmaport lTOdes Ora Elvnile.ble fiom the particular cost 
unit, the preve1.ent one wes selected for 1«>rking out the 00 sts The 
coS- of v"'rious opere.tiona 'Was oollected tnd oonvert.ed into oost per 
cubio metra ibr felling etld rost "? er cubic metre per kilometre fbr 
extraotion The Jltlin objective ,.,ns to Y~rlt out the totrl cost \lhich mD."1' 
includo :fel1ing. a:mvo-rsion, 1oa ding, 'UIl-1o l'..din g, trmsoort etc. for 
ench oost unit which is in'VOlved in. bringing the \,IOOd from the met 
'Unit ot the deliva-ey Bite The -volume of vood avnUflble in such oost 
units fa -.rorked out on tho b.c.,sis of sn.nplo plct vol11JDeS rOlling in 
psrlioul.ar cost 1.mits The ,itk>le rcnge ot' oost is cla.ssified into 
dlf'f'ermt oost clRssos The volume in e~ch cost. el.as3 is determined by 
atte.ching the volume of the oost unit to the cost of mtlking dal1veey o£ 
the 'IoRJod to YSDIlna Nagar 

;3 F . .':Cl'Olb INFLU~ClNG 1QGGlliG OQJTS 

Logg:ing"'~'S al'.~ gme~el.lY' :!.nfl.umced"bY' the f'ollo\l:tng :{8o'torsl-

1 ...Qt~ude ~ 
2 TopOo,irOp~-
~ ~pe 
4 Cli:mnte 
5 In f'roast ruoture 
6 }brest Density 
7 Ava;UabUity or labour 
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4. ~\LTITUDE 

Logging co sts Ore gmerBlly higher on higher Dl.t1tudes because 
conditions o:f -wrking are difficult ~d period a.vnUable ibr ~rkin.g is 
also short. The information on OJ.tituda hll.s been col~ected from the 
topo IIlDp sheets of the B.roa Elnd inventory sanple plots. 'rhe bighest 
range in the survey araB. is Churd,ha.r hl whiah bighest peClk is Chur(:3SED m). 
Host 0 r the higher ranges ~reo in Raj go.rh Forest Division. In Nahfln 
Forest Division,' 'the III titude ck>es not go beyond 2,000 metre. ,The 
o.rall. under dif!armt a,l, t~.:tudas 'Etld forest types is givm.in table no. VII-l 
for tho entire:survey DreEl. 

Tnble No, VII-1 
.. r .• 

I.REA (IF PIWiYNT F@S:iT TYPSqJNDER DIFm.EfT 41In:DE 

Araa Sq.Km. 
.. ---

------~~--~---~~---------~-------------------------------------------
'.A1. titude 

F'or.ast 'lYPe ~-~---------------,------.----------------------
'.. - . ~- Total 

Balov OOo-WOO 1000- UOO- aJOO- ')-2000 M 
_~O .lof _. __ M _ .13)0. ~ _axle M .~roQ_k1 . 

----- ------
Chir 

Blue pine 

'Hi xed I Con i f'ars 

Conifers nth 
teDJ>erB-te 
harchroods 

SaJ. .with 
B.L. spp. 

- _ 17.0'( _!o3.97 51.23 1.86 

----.~ 
-, 

.. 41.:99 
t .. 

128 .. 00 81.49 

,44. 69 :55.56 . .. 
• 

- - 2.78 

1.51- 14.28 4.98 
.!-

- 1.31 4.8~ .. (~ 
~~O5 3Ei.OO' 54.17 

r • 

2.62 -

Z'£l.97 117.9a 45.57 
\. 

Othe:r::s, .,' .15 .. 2.75 . Z70,~PEl 123: 55 1. 62 22. 34' 
--------------------~----... ----_.........------

~TotoJ. . "~5. 44"445.99 I 3'54.45 226.00 111. €() 

15.14 

... 

7.88, 

21.02 

2:14.13 

2.78 

212..11 

78.00 

aJO.::t). 

5&>.54- , 

.1442. ro.~ 

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

5. TOtOGRI~HY 

The topogr~hy is a],so t\ll bportrnt factor for determining the 
metood.of' extraction lbd pattern of oonvar:d.on. TheSe! f'Ilctors directlY" 
ef':fect'the.logging ooSts·~, Logg1Dg oosts are generally highor in_hillY-f7reoa 
thm in plains. l-bst 0ii tne o.retiin"'Rajgtirh Fbrest Division is hil11 to. 
very h:UJ.y. Hc'W'evar,::Iri N e.han Fb r'ast '01 vision, -there ·1.EI suffici En t 
areS which is plo.1n~' 
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The' slope ,plays Bn,d iIIportftlt part in determinin gL the logging 
oost:e. GchereJ.lY lOgging ,coSt's are' hlgher in 'higher 'slopes but t~ may 
not be alway~ true.. Logging beyond the slopes of' 6fP Bnd,aoov+e-y.not be 
possible. The genet-~l slope of' the ares \.las studied on the basis of' the 
slope at differEnt sllil"ple plots of :lnvmtory. Tlie area of different fbrest' 

-typeaunder diffeitttt slo-pes BS VJQ.;rk~ou~ by' inVEIltOIj" res.uJ.ts ~e giVEn 
in table No. '-VIl-2.- ' . . '. . . 

Te.ble No. VII-2 

AREA UN DER DIFFERJOl.J T 'SLO:pE UN DER D1 F'F'ER]N T FORmT 'lYPE§ 

&rea in Sq. KIn; 

SLOPE 
FOrest Type 

, ' Tote]. 

70°& .. 00'-70° 4$'_00° mO-4SJ 0°-. aJ° 

Chir> 

Blue 'pine 

Deodar 

Mixed Conifers 

Conifers With 
t.eIlJl orate 
hard"""ods 

;'" 

Sal 

,sal. "With' other 
'Broad leaved. 

Oaks 

.O.thars _, 

above. 

.4.10 16.75 

1;08' 

2.16 

2.~6 3.2.4 

-

. 
28.49 

1..08 

:'1.,,,-48 

2.16 

52.42 

5.02 
;4.'53 

51.~5 

87.15 
------,--------~----~~~--~----------

Total. 15~08 ,.65.. 21, 216. sa 

7. QLIMBTE 

. ' 
146.82 -7~99 ,004.1.3 

1.70 .,2.78 

20 .. 66 -2.16 m.ST 
1.87 - . S.ll) 

1&1.51 168.15 

6'7~O6' 142.05. 212.11 

54.84 18.S8 78.05 

96.43 12.98 2:10.20 

570.'58 _8g.58 
. ..:. 5ID.~4 

800.26 _2_[! •. ~? 1442e'm 
, .. ... 

_:I'he' c1lmate :of ,the "area is e~eo en il1JlortEtlt fac:t!or in detern:dnlng 
the'roEld nnd-wmer t.ransport Sy-steIilS. The Cllimat.e '~vems;p'erio,d du~g , 
'Whioh e:x:t-rti~i.on -of" '\.lOod is pO,ssible durin" the, yoc.r., Ro.e.d Transport sy~em 
is ,limited to .rair' 'Weather ' on1y' bocnuse lthElJI'6 are la.rge. nU:Jnber 'of ,ro ads which 
nre"nq-t puccS :roElds. The rlveJ.'"s l1hi~ .S6r1J6 an Uportmt,_ IIX>de in" ~ater 
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transport cb not heva sui"ficient water';::durlzi.g dry senson tttd thereibre 
'W.atc.r transport 15 limited ~ ,only few.JLOnths ",hal the·.water 1s plmty 
in rivers to, :t:l.oat tithers. Higher rCnges ,rrlJ.y receivQ large amunt of' 
snow ran d~g winte~,'Whi~'" rrfJ.y inhibit the lOgBfng O?er~_tions. 

8 ~ IN FlUS TRUc:rtiRE:' 

The davelopmmt of sufficient ':mfrastructurs:of co~ice.t::f.on 
.met'ns results rfoG';/" extraction of' f'orest'produce resulting in lesser costs. 
Therefb~a,_. the_sit.ustion o,r ,the" rost uni-t;. ~th ~espec-t-to the 'launching 
depots or rai.l;, h~B.ds or _ro~ heads is very iDportfl'lt, :ractor. Longer ' 
o f'f-ro ad dis1?Dn.ce ITtl.y irivOlv'e suc."1, Q large aJm'Ull~ o-f e:xpmditurfi) ~hich 'IrJl3.y 
p-rohibi t- the extraction ¢>f :top.e loOod from the BraO. Tho off'-:-roed- trEn5port 
systemS '8.re generally 00::"8) times boro oost1ier. Reil. trQ1Bport is gEtle:ra.1ly 
oheep er than to Pod trm sOc, rt but the system is out of question b,Gc8Use no 
rllil\nl,y l.ine p~SGS thrOu~ the surv~',BreB.: . , 

_. I·, • r 

In 'dense i'brests, mst' of' ,extractiOn p~.r cubio l!lOtre_is, ,generauy 
lesS ,then' .. ;p 'the ,open .beceu_so l~rgerl Q.mun,t. o~ t1.!nber ie,- [lvn:llrbla fbr 
Wlbrldng in a smaller Brea. TAble no. VII-3 indicates. the areas .of differmt 
forest_ tyPes under difformt crown dmsi~y : . 

Tabl a No. VII-5 
~ , \ . 

.A.R.i!:1 .. UNDER'DIFFERENT CROli-l 'DENSITIES 

CBO~-N DffiS ITY 
• j ------ ,-------

Chir 

Kall. 

Deodar . 
lBo-xed -conif"ers 

Coni1"ers mixo(l 
,Yith teq;erate. 
hard\loods 

SaJ. 
s'nl with·BL 

Oaks 

Others 

---
Total 

Less 'th~ 
0.4 

~.86 

~~ •. $ 

O.al 

42.97 

,17~75' 
17.92 

97.7'9 

•••••••••• IlOt 
---_..._ ,-

0.~.7, . !-bra then 
0.7 

96.99 58.28 

'O~25 2.53 
,7.31 11.61 

2.53 3.40· 

51. is 73.96 

(j6.07~ :128.29 
58.36 r 1.77 

00.17 22.30 

10Crked out .•••••••• It •••• --
-

TotElJ. 

2)4" 13 

2.78 

a:>.S1 
6.19 

168.13' 

212.11· 
78.0 S-

2)0. :;:{) 

SID. 34 
"',. N, -----

1.442. &) - - _ _ • 
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10. AVJlILiSILI'lY OF LIlBOU;&Ei-1S 

It' has been 'revealed by the C(mt-raators ~rk1ng :in the area that 
thoy, do not f'ind 'any di.f:f'1culty with labOur. Skilled Ebd un-,Jdlled both 
typ es of" laoourors are gErlorally available in suff'iciEtlt numbers. SOITa 

of the contrnct.o rs profer to keep pal"rllnmt laoour ibrae end, enploY' suop 
lQ.bourors which Ore not locnl. 

At prosmt loggiitg is maiilly done by .forest oontructors in the 
area. Only in (\ small area. or Nahin Forest Division, fa1lin'g has b~ 
dona dopartI!lentaJ.l~. Fell.il:S is usually 'cbna in the coupes, 'Which are 
marked. Eloo:)rding to the prescription of the Ibrkirig Plena. .The coupes 
consists of'vbJle or part<of ~ conpartm91t.or sup..:ooliQnrtmmt. 'The nrea 
o~ t'1;le o:>upes may range from ro he. to roo he.. or IIDre. The trees to be 
.falled Bre marked with haDllllGr' Q'ld E\l estillation of their standing volume 
is also mElde. The IrPrkad coupes Bre g~~ra.lly sold to the rorest less~~ 
by tho department thmugh public ouotion. The lessees poy's the royalty 
~ the Fbr~st Departmmt end is respo!lsi~le fbr the mtire falling ond 
mrnction operatiC?n of' the co~e. He is also r:esponaible fur marketing 
the fOrest produce. The lease period 0 f" tho roupe is ''Uall_ doNned End it 
,vOries free rmf mnths to a year arnnre. 

Folling llnd delitlbing is generally d:me 'With axe and saw. Broad 
lea"l7ed. 5pccies are u~uDJ..ly' .filled by' Elxe only. Power ohain se.ws Ore not­
used at ull. Th~ f'ellod. t.rees Bre out into logs of" di££ermt size usuully 
5 metre long. Gmss-cuttmg is gmerG-l1.Y done by tw rJm eu.t saw. The 
Sp eci es such as fir, spruce, drodar oocurring :in higher elevations are 
usually CDrlvorted ':in form of sJ.eepers befbre transporting. Some time the 
lQgs Are 9lua red. Squaring .is l.Buully mnEd;y axe.- COnversion of logs 
into sleepers or sc~tlings is not d:>ne in cBee o.f bmnd leaved species. 
Brond laO,vod species 'are -extrncted in i'brm of logs. Soi:nStlmes theso 
specios ara oonverted into charoonl and extraction of' ch8 roonl poses no 
pro bl etJ. ' < 

M~jor transport metlbd adopted for the trrn sport o£ the timber 
of the [lreD. is mad tranSport. OnlY' a small f'raciion o~ tl1e produce 1s 
trOnsported through 1JO.ter· £'or sons dist€nce. The IDlld trmsport sy-stems 
consists of t\«) !Jans{!) of"f"-nlad transport End (ii) road trDnsport. 
Various off-mad tTBn~rl. systems. are prSV£l.1ent in t.he aroa. Th-esonre 
dry slide, wet alide, rolling, mnnuBJ.. carri0gG, oarriage on mu1 EI back ate. 
Sky l.ine crtlnes and gravlty mpeways have not been erected,in the area. 
The dr.f Dnd Wet slides are used fbr slJ]flller d1stl'r) oeS gmer£llly insida the 
ooupe. Construction o.f such sl1dGS is <Dne only in higher alavat10ns 
particule.rl.y" in ELr~a.B of doodaTi fir , nn.d spruoe in Rajgarh ~rest Division. 
Rolling is also done .for a smOJ.l distl'nc.es. MenuoJ.. carric.ge or c.nrrioge on 
mule bo.ck is done 'Whm the felling 1a sect.tered ov~r wider areas. 'Whm 
carricgas is to be oono monuall.y or'by" nules, tho logs are made sntiller, 
usut;i>lly 1 .metre long. 'J:clesoopic noa.ting is fllso done With the help of 
various rivers ,Vnd nDllns oCc:urTmg in the area-.' ,The. il:portant- rlvors end 
n al1G.hRs',which r:/)..y be used for such fl.c>ating al·e Giri, Jalal, Sa:inj eta. 
Soma srnallor naUo.ho.s/khuda r.J!ly lU.so be used fOr this·purpose for small 
distcnCBS. RoBd tl"01SpOrl is the ~jor trmsr:>ort syst.en fur the 
tr~sportation of' !brest produoe f:rom the forGets to tho r.lctrkot. The 
~xtrn.ot.ion of f"orost produoe is usually' done by ~ru.eks of 5 tonnes cOpD.dty. 
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COST OO~rnmTS OF Vl.R10US ITEm. 

12. 'FELLING 

r Felling of coniferous species is geneioo.lly don'a 'by s'!iw"Cnd 0xa,. 
ThQ .fbres~ ~ntr~rs gooernlly_ got t.he loDrk oone or:- pieoo meal. basis. 
A sub-oontrBctor 18 l.SU~lly r~spon-sib16 fbr .folling lbrks •• , lopping (it 
needed) r..nd roping, is ~c1uded.~ the felling \Dr~ The ,r!ltes ot .felling 
nre usu!l.l1y higher in higher nJ. t1tudes. The rates EQ.B) differ with t.he 
species. The'ratElS for broQ.(l"leltVod species D.re UsuallY Mgher thm tbr 
the mn1ferous __ speoies ... ,The .. ~t<!ls:or,.tol11ng,o.s prevfllmt in th~ nreQ 
o.ro giVEn haloy J- - . 

1. Chir 
2. DoodO,r & KoU 

3. Fir & Spru.ea 

4- SOl 

5. Fuel~od 

13. ' OOtPlJ!:RSlOO 

Rs. 2-m' ~ -~4-00 per ID:~­
'RS~'~ to ,Its. S.;o()'per i:J.'5 

-: . - 3 
Rs. 4-00, to Rs. 5--QO l' er m 

3 
its. 5-00 to lts~ 4-:-00 per m 

Bs. &-00 1> er toM: e - , 

:The tellecLtre-es,a;"G mO-do-into logs or-BUit(\bl~ siz,ea.. The 
logs of fir, spruce, de:>dar end knll lbd somatilIl3 c..Jrlr Bre squa.x-ed Dod 
converted into Bl.eEP~rs or soant1ings at thQ oouPo site. Tho ruts'oC-
conversion 'cf'differEnt spoCies is giVQ1. ~a1o'" 1":;~ '-

• 
2. Dcodnr & Kau .- ~ 

.' , 
5. ~r ,& SpruC(3 

, - ~ 
Is. 25-00 to b. &>-00 perm 

::" ' :5 
Its.&>-()() to ,R!).5~ ~er m 

, ~. 3 
Rs. :5 s.:.oo to Is. 40-00 p: er m 

, .,~he Etlua~g thcJ oon'Version of logs into s1e~ers end Bcent11ngs 
'is'not <bne'in C.Qse o.f"brof'd leaved speCies, In.csso oC·bl'OEld leaved 

Bp$Jc1es, the felled trees are converted intO lOgs of sultoble langth end 
tr:Jnsported El.s BUCh. 

_,14., ENGRAVING pRriFJOO"l Ml.RX 
-. .... \. I 

'The'prope~ lltlrk of" the ~ntractorB' is, mgrO,ved on' th~ t'WO 
.races 'of th'e sleeper or~log bofore thcy- are trmsportad ft'otl fbrests. 
The Op'eration oonoists·o:f' cl.oOnin'g t.hl? mds of' the lOgs end engro..ving t.bo 
prop crty marl!:. , The job i"s usn~lly oone at the ret e '0 r Its. 2--00 to, Rl.2-5) 
per'lOO ~s.. ' , ' . 

15. mNSTiuJcrHI.f OF EITRr.cTlOO ;rr.rHS;' 

In p1 e.in Q.r~,s 0 r N e.han fur ost Division oontrnctor has to in cur 
ce.rtdn nJ:t)unt of" oopenditure on mnstruction of' extraot:lon paths insida 
his coup a md outsJde fbr transporting his timbers by' trucks. Tho (I.Ilbwt of' 
e::xpenditur.e on oonstru.etion of: such oxtraction ptlths 'Jill depmd upon-the 
dist.cnee o-r 'tho. coupe f'roCl the mad but groorCll..y- Rs. mo/- to 1&.1,000/- ' 
is incurred t(ntards such oonstruotion of extraction peths. 
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16. MINOR TRINSPORT SYSTEM? 

The ;r(l.t €I 0 r mino r trBn spo rt di ffer wi:t.h the si tuat ion 0 f' -th e ooupe. 
Th€lsO t~Sport systems nra generally rooortad to f'br'-enPll distm~~B. Tln 
o.pPl"C):Jd.mnte rO.tes :ft)r dif'ferent op~rations are giVEn beloW I-

. . _ .• - I _- - • . -... - _" . _. _ ~ . ~~ 

'_ ,'3 
l.., ,.Hol;Lfug Rs.8-00·to Rs.l2--00 per m /len 
2~· Dry sliqe Rs..5-00·· to R~~ s..oo ;er m3/lcia 

." 3 
-~~ \let ,slide IIs.~ to Rs. ~O per I!l. /km. 
4 .. Tel:os-oopio floo.t:hJ.g Rs.2-00 to Rs. :30-000 per !D--

3 ~ 
The mmunl carriage end co.rriogo on IJUle backs is quite oomr.on in 

the ur~ The'operation is' oomnonly knoWh !ls 'Kendha Dhulbn' Dnd IKoonn.o.r 
Dhul;enl "respecthol,Y •. :.Th.e rates of Kl'ndha Dhul~ i~ Rs. 25--00 to Tl.s. 35-00 
per cubic. metro fur a load 'I.lpto 1 kin. Higher rates are gcncrolly ohOrged 
for the leads' noove 1 km. 

17. ROm Tl1!NSPQRT 

The timber is generElll,y tranSpOrted to nearby" timer ma.rkets 
such 65 Yo'llIlDo. Nngo.r, Dehrndm etc. The re:.tos of kaQhho.roD.d are:bigher 
then that of pucctl. mad.. The rates fbr hUla Bre rocpnratively higher thiln 
plD.in 1"00.46. The rates yhic:h o.re· preva1.ent ::lri the area are given bGlow l_ 

Tm fI Q f Ro a.d Rat e in as. p e:r p'5 /lgn 

. . 
HUI puccn 

Plain kacima 

hem puccc. 

Ra.l.00 to Ra. 1. 2S 

Re.0.75 to Re.1.00 

Re.O. 7 5 to Re.l .. 00 

Re.O.&> to Re.O-:75 

Most of the contractors have their oW .p.e~ of' 'truoka f'or 
tron Spo rtation 0 {timb.r~ .' '., . 

18. llMEiITUS TO LmOUR 

Tho la.bourers 'Wm _lIOrk in the coup El o.re gen.-orally 0 f t'WO types, 
(i) loesa. 'lab'Jur Bod (ti) iqx>rted labour. The 10 cnl.~l£,tl:xJtir ~rk in the 

_coupe end usuo.lly return .to their vill.agGS ,if' situated near about., Otherwise 
-forest rontre.ctor ho.s to provide 'sorne sho1ter to. tefporaey .as well,ns 
peI-manmt labourers. . The: shal t-er' is" gEfl'crOlly riP.d.e :in . tbrm of ' Jmpri' • 
SomotiIllSs tc;nta ll.re alEC SUpplied.. It is reported by· the .oontrectors that a 
SUI!I. of' Ra. m/- to Ra. 1,000/- is incurred f'or this purpose. The 
c:ont.ractors Bl.50 arrenges. fur ~he ~1Y' of" rotlon .eta. 
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Su pnnery 0 f m sts a f y pd OJ] S ap crotiop S 

3 1n term ot per II! 

1. FeJ1Jng ingluding roping end lopping 

Chir 

!1m dar' & Kau 

Fir & ~ruca . _ 

Sal 

Fuel 'IolOO d 

" . 3 
~~. 2. 5) to Rs. 4.00 per n 

, . '3 
Rs.5.00 to Rs. S.OO,.per. c ... 
11_ R - 3 .. ~ 4.00 to 9. 5.00 per n 

,~ ,3-
R:3.~.OO to Rs. '4.qO,;p_cr,tl 

as. 6.00 'p or tonne.' 
-' , 

2. Con Vws1nn in cl uelin g cmsS=:Qlltt.1p P. s(lunj::jn ,,-. I eJ Aft=,er 'MrtJdn-". ot.c. 
l I -. .. •• 

'Chir- Rs. 2'~OO ~to Rs. 30.00 ,par" m'5-
. '. 3 

Dood~ & Mail. IlS. :30.00 to ~. }~S.OO' Pax: p 
Fir -& 'Spruco Rs.55.00 'to Rs. ~o 'per 0

3 

FIt e;rayin a Q f p l'QD grty .. 
~ 

Rs.2.00 -. '_ - to. Rs. 2.5:> per.lOO corks. 

4. MinQr Trcnsport 

7. 

8. 

(n) Iblling 

'( b) Di-y- elide 

( a) V.)t slide 

(d) Ta1.asoopic .fl.oBting 

(a) Mnn u6l. cOrr1og~ 

(n) Hill knebha rond 
.~ , . 

.. (b) Hill .. pucOa .lO ru.:l 

{o) Pln1n kllchhll roEld' 

(d) Plain pucca ro Cd 

Q;mst~ct16n Qf' 
axtractign ~path 

. f' • 

. '. Othor charges?!:-! • . 

ns.~.OO to Rs. 

·Us.5.00 ·to· Re. 

RB.4.00 to Rs. 

Its.2.00 to Rs. 

aB.2S.00 to TIS. 

12.00 por o'5Jm. 

-G.OC.por ~3~ 
5.00 por 0

3/Jan. 
, 3ft-

3.00 pElr D I~ 
:5 

55.00 per l:l lead upto 1 km. 

'as~ axJ.oo torRs. 1,000.00 per coupG 01." 
R~; ~1.:B:J to Rs. 3~OO ;p~ cubia I:1etre 



-93-

For .~rking out the oost' -of items 01" extraction "such as telling, 
extraction 'etc. l!leth:ld which is -prevalent in the area has been taken intO 
oonsideratit?ri. IbBd.· "tTlllSpcirt is "the c1iin system. of extraction or .£brest 
prodUce exoept fbr;··oort81n·~areaS'l(nero river trBllBport is 9.cbpted ibr 
small distances. The (X)st of'-... ~rB.ction inaluding felling end trElnElport 
f'rora the oost unit to the de1.ival"Y site (YaI:1lXla N a~r) ha.s been 'Q)rked out 
:for, each oost uriit~· The' ooat Cir' extraction varies ftuI:l Ra •• 65.00 to IIDre 
th,en Rs. 3)0.00 per IllS. .The cost of 'extraction fbr Raj~rh ]brest Division 
is' higher than N 8.hEJ,n Fa rest Di vi s.ion ~ 25 . rup aes co st classes have bee!'). 
f'orm.ed.;_ Th0 toteJ..-vo1ume in each (Pst unit has been oBJ.aulated on the bSs1.s 
or grov.lng mock figures' of' 'the se.q,la plots' fEllutg in· that. oost unit. 
1tta ch1ng,th1.s wlume_ to the~cns~_ .~f mctraotion 0 f' the un_it, -volUI!Je in 
dif"i"erE';nt co~_t classes have ~()~ Bpprorlmated. R~at1on' in. volUIlJ() 
due to fell:1ng ~d logging has- .not· been \l)rked_out~ 'l'he ,total vo~UI'le whicit 
oBn be ext~cted_.1n. ~r:rermt ""st. cl.asses is giV(l). in t'8.~.e No. VII-4-

TabLa" No. VII-4 

------------,----------------------------------------------Cost classes 
(Rs.) 

VolUme 0 f YOOd 
which can be 
ext racted 'in 
OOQ rtfJ. 

Percentage of 
to,teJ. volume. 

--~--~--~------------.--------~------------------:.. . . 

Less, .then 75_ 2B8S.680 26.4 

.75-100 2538.854 23.2 .. 
lOO-l~5. 12::0.534 11.4 

./' '." 
12S.1tO 1409.900 12.9 

1ro-175 1925.135 17.6 

,Mora thEn R,s.175 617.318 5.6 

Ina.ccessible 351. 528 3.-2 

- TotaJ. 10948.979. 100 

~st of the wod in ~o'Wer cost classes ooma from Nahan Fbresb Division. 
Mo st '0 f the U::,o d 0 r Sal fb re at type i.e in (XI st class less then Rs. 75-00. 
'Here terrain is eagy- Bnd Itbst of the units are easily accessible by truck 
eta. In the rost· class Rs. 75-00 to Rs • .lD()...O() so~ of: tho gale ibrest, 
sal lIhich ,bmad leaVed species end ~me. o.t the chir forest 1Jhich are eB-sUy 
aocess1bla. a re incl:iided." Sollie of the Chir rore~ ...auch,,!t_!ive 10nger off-l"Oed 
diet enoe, easily accessib1.e forest s of ban oak, dElC)der end kll.U Ilre 
included in a,st~"Cle.gs RS. 'lOa.OO to Rs. 125.00 and mat· class Rs.1Z5.00 
to ~~ 1&).00. . . -~'. . 

S()me of the fbrasts '0 f' fir, spruce, kharsu, ,oak eta. and forests 
of chir, deodar with ool!J:l8.ratively longer off-road, <:H.stllll.ces come in the 
:co st cla.ss between Rs. 1&1.00 end Rs. 175;00. The fbrestB or doodB.r, chir, 
oaks Elnd 'other Species lI.1th very-long otf-.roE'..d dist~09S are included in 
thG rost, cllnss IIDre thl:b Rs ... 17~. Such ibreats .",hieh are situated :in 
vary O1.ff'1cult 'terrain, steep and preci.pitous slopes where extraction is 
pr8.ct1oeJ..ly not possible with present logging InStlx>ds 8:re classi:fif,:d as 
Uac:oesaible fl)ree-ts_ 



AREAS UNDER DIFFERENT COST CLASSES 
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CHtFTE.."if. - VIII 

INDU3TRIJ[, POSSIBILITn:3 

1. The presmt c6DSw:ption of \.t)od end projeoctad derwnd for tho 
:year 1981 ~d 3991 has been ll:n'kod out i.']. Chapter VI.· Speoies­
wise. requircm033t is indicatod below in table lio. VIn-1. 

fres fflt 

S.No. Species 

1. OMr 
2. Deodo.r 

5. Snl. 

·4. Others 
. 

Tott']. 

T&ble No, VIII-L 

1974-75 

---
6&13.00 

151£.00 

2£:50.00 

6~7.00 

5 
demrn d in t:l 

1981 1991 --
21663 .. 00 51054.00 

4S 83. 00 6300.00 

6879.00 112&> .00 

17440.00 26689.00 

16726.00 - s)965.00 '75335.00 ---_, -~-,.-.-

2. Tho Elnnuel y:ield 0 r iq:>o rt~t sp ac::1.es has a~GO been 8pprox1.~+'nrt 
in Ch!pter V Dnd ia giVEn in Tob~() No. V-5 W'hic!l is reproduced 
bcl.o'W: 

TabJ~ N:l1 VIII-2 

mNU/J.. YIELD W . HlP'ORI'lNT SPECIFS (in m~ 

Ghir 'Zr400 

Deodnr 53JO 

Mixed am1fers 1.900 

O()..ks 45000 

Sal 65700 

3. \bod bnl£llces, therefore, for the year 1974-075, l£l81 end 1991 
works out llS under 1-

TC'ble No. VIII-:3 

WOD Bf[,J:.1GES FOil THE IBm 1974:75,1981 & IB9l 

in 000 m'5 
...-....-.--~...-.--------------._..._....~.._.._....~-----.__.__.------

S.No. Species Year 

1974-75 1981 1991 

1. Chir 19 S (.;;,) 4 
2. Deodnr 2 c-) 2 (-) 3 
5. sal 63 m 54 
-1. Others 39 28 19 
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Thus, it 'WOuld Cppear thut Chir, Deodar and other ooniferous 
species nre just enough to meat the present rEA,uiremmts of' 
local population lbd industries. If the growing stock of these 
Spec:l.es is not enriched, it rrP:y not even be pOEisible to .!'!leet 
10 cal ro::Iuirenmt s. ,It is necess~ therefbre to augment th~ 
gn:)'wing sto ok 0 f the:Jo species by" large soBle plentations. It ls, 
theretbre, not foe..sible to plEln any large or seal.l scale industries 
based on the raw rttteriElls of' ooniferous species. 

OELks fbrm .major proportion, in specl.es type others. The \oIOod 
bDJ.sn ces in thi scat egtl r:r 8.s 'WI> rked out Elbovo are 59 ,000 m3 fbr 
1974-75, 28,000 m,3 fur 1991 end-19,OOO m3 fbr 1991. These fbrests 
Bra situntad :in o.re£!-s whare of'f"-rond. distmces Ura oor:'p!lrativcl:1 
Ion gar £bd t.l:t.a torrain is difficult end s1.ope is steep ere Therofbro, 
such ilJrests aro not being extracted at the full oxtent. It Is, 
theroibrc, not advisablE) 'to plEIn for t'lny ~od based :industries on 
the basi B of rD.", cat erial obtl'..incd f'rorn those epecies. 

5. The only 81> ec1as which !nD.y have substmtiBl. e.m:::nmt of wood balances 
is Sal. 'I'he 'WOO d baJ.Q'loes in respoct 0 f th1s spec! os fbr 1974-75, 
1981 end ll)91 lmrk out to ~3"ooCl J::l3, &3,000 D3 Elnd 54,000 m5 
respectively. The forests of." this species are situated on c:II'::pe.ro.tively 
ea.sier slopes rnd therefbre extraction is no probleo. This 
species, oo'Wever has its oTJn. sUv1eu1turaJ. pl'Oblec." RegEnoration 
of sal is not slltisf'netoxy in o.u th~ Qreas ond therefbre:l' it rPy not 
bo possible to achievo tho Dmluo.l yla1.d at 65100 rP 809 1.'Orked out 
.in Chaptor V. 

It is necessElry to point out hore thf'.t this specios is 
e. very !?pod struoturel. timer end is widely used 69 n structurta. 
timer in t..'I].e survey o.reo. end in Eldjoiniog Ilrena of' Hllryene., 
Punjab, Uttar PrO-dash End Dal.hi. Tho ticber is coq,nrnt.ivGly 
oostlier and thorefbre if ony industry based on the ray ntlterial 
of." this' species 18 plOnned, this is 11kel.y to hovB en adverse ef"f"eet 
on the sUPPly of construct:1onol.tinber to adjoining arells ond t.heir 
rs:tuirorncnts r:fly remain uneotisfi 00.. This r:Ily 111so lead to 
increD-se .in pricoB at tlcber to adjoining ti.tbcr ~rkets. It is, 
therefbre~ . felt thc.t this spedes soou1d oontinua .to be used as par 
its present prnctice. It is pointed out hera that thC3 SpGooios 
is generally CJqJortad to timer oe_'rk~s in f"orn. of' logs. The J:lI3.m 
reason behind. it, 1s the deve10pnmt of big tiJaber nnrkct in 
Yamuna' Nagar. Tho sizes ibr mnst1"'Uctional material such o.s door, 
winoow rranes, r"idges, rEl.:ft;ers ate.' ll.ro very mch varying. Theroi'bre 
nct'uol sowing is pre.ferrod by the users thensel ves. This meter 
nay discnurage the estflbl1shnE!lt9 of BOca vood vorkin.g units in the 
aroa. 
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Ground Se.J!!lling Desi~ 

.fOr 
Chir beJ. t - HiIltle:h'll 'Pradesh 

. Syster.f\.tic Grid S.aI:Jllin~ "Will be oarried out fur survey· in Chir belt 
of Hintlc~l_.P.J"6desh.. Around ~o:1. grid centre, there .will. be.a cluster of' 
four sa.np~e points •• 

Hnp aheets on the ~C3.1e 1" = 1 mil.e (i. 6. 1: 65,300) are available 
for the area. Grids tJ.re W rked on these Ol-p sheets in thousand ynrda. 

3a.rrple grids \lUI be s~oed at 2000 ye..rds by 3000 )l6.rds (1.e. 
1852 metre x 2'748 metre). The distance along the X arles \1111 2000 ~rds 
and for Y axies it "Will be 3000 )'Elrds (see figure 1.). Grid centres will 
be takoo as the cross sectiJ:>n of the grids nnr!{ed on the n1l.ps. 

Four ~o.nple poihts "ill be clust·ered around dlch grid. centre. 
The SllI!ple points vill be along the four grid lines, emerging from the 
grid cmtre ( due North, Zast, South and ~est). The distance of" ~ch 
satq)le "point "Will be &)0 ynrds (i.e. 274.8 tletre) from the grid centre '.s ee figure II).. -

Variable plot m.eth:>d vUl be used a.t each of these saI!pl.e points 
for collection of :fn.fb~tion. .eut vherover Bamboo is tbUlld to' occm-, 
fixed plots 0 r the size 0.1 hec:tllre in extent, with etl..l!tJle )!oint as the 
cmtl'e 0.£ the·plot, -will also be laid. Fixed plots "Will be square in s!1=Lpe, 
with its four apices fn.cing North, ID'lst, South & West. 

SlllJll a po in"ts a.nd/or the i"iJced plota will be numbered as i-to 4, 
start:1ng f'rom North in a clock-wise d1.rectlon (1. e. Nort~l, East-2, 
South-3, lle.st-4 nlso Bee figure II). 

For oollection 0 f info~t'ion from ~ch 01" the BalIDle points, the 
fol1.ow:1ng form "'"ill be us~ f-

1. faint Dascrin+,1on Form :- ~he description of seVe:ro1. peICmeters 
mmtioned. in tha Corm will. be for about 2 hectares or erea around the 
sa~le pobt. 

2. Tally Sheet(P.A.F-2) ,- Tally of' all trees abOVe 10 em. di~. 
vill be taka1. with Relaskop and with basal area. f'tlctor - 2, and -wUl be 
recorded in this form with act~l diameters and species cedes of tha 
tree3. 

5. ,sa~le Tree For.m.: ... A laiger Bet o£·:infonnation \lith regard 1:0 height, 
barkhiCkiie9s, CI~ bole and increment bearings ~c. "\lUI be oollected 
in respect o-r all I IN' trees occur.1ng betwem North and l1est Directions. 
This 1nfo~ti.on wm be filled in this !ann. 

4. ~arnbOo Ehumeration Ebrm 1- Infonnation on 'bamboo cl~S and culJns 
will. "be recorded ip this lbrm. 

Detailed instructions fur fUling up vario-W ibrlllB are Enclosed 
herewith. 
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PLOT P&;QP.lPTIQN FOiIM 

.9ODING mSTRUOTIONS 

--------------------------~-----------,---------------------.--------------S.No. Item ,00 1 urrn Inst~ctions 
, , _ Nos" , .. 
-----------------------------------------~----------------~------------------1 .Tob 

2 O'lrd Design 

:3 Report no. 
4 Sub-Repo rt N unbar 

5 Crew Leader 

6 Stllte 

7 Revenue Districts 

8 '(}l t chInen t 

4-5 

(>7 

8 

9-10 

11 .... 12 

Leave it blank. To be rUled in by 
Inta Proce1'ls-mg Unit at the time of' 
punching. 

-dl>-

-dc­
.-de>-

Two' digits. !-Tri t Ell yo ur co d ai numb er( App. 1) 

Di.fferent states in the North Zone soould 
be O?ded as under' 1-

QQ.!W 

01 
02 
03 
04 
05 
06 

State 

l19. ryana 
Hi.!#\-chal F re..des h 
ICa.shmir 

.Punjab 
llajastmn 

-Uttar Pradesh 

For survey ::in Dhir belt in H.P. the OJde 
",Ul be al~YS· 02. 

13-14 Codes fur revenue districts fOot" Ohir belt 
of H.P. will be a.s under s-

15 

~ 
01 

::levenue District .. 

Sirmur 
02 .Solan 
05 Simla 
04 BUaspur 
05 Una 
06 Mandl 
07 lhmirpur 
DB Kang~ 

09 Ch'l.r.ba 
10 KUlu' 
11 lllbntlb.r~ .~ 1. t i 
12 Ln llUll1 & Soiti. 

For SUI"ley of Chir-'5el.t l!l l!.p. 
smuld be ooded as- certainly to 
·ro1.1o-wing l1tlin rivers, 

Cod~ 

1 
2 
:3 
4 
5 

Oltchmmj( 

Ya.muna. 
Sutlej 
Bias 
Rlvi 
Ohwab 

oatohmmt 
the 
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9. Po res:t Di vi:,s ion +0 In each IOl'est diVision should be ooded 

Ss wdat' I 

~ IBmme. ClltWmm t m!:;L~it>a 

1 Na t:fl.n 
2 Jrlj&6 rh 
5 Ooopal 
4: 'Rohru 
5 Solan 
G S1ml.a 
7 Kot~rh 
B K.um8U%' 

SUtl g;l. Co. tshrnmt 
1 Kmi11lr 
2 Solan 
3 Simla 
,4, .B ll£l.spur 
5 Una 
e ~m1lpur 
7 SmdBl" Wegal" 

JHl\~ c,tobJnent 
1 Una. 
2 ~mhpur 
3 N1D"pur 
4: :Kangre 
5 MB.ndi 
£; NtleMn 
7 Se:re.j 
8 Kulu 

Ra:£1 Clltchment 

1 Nurpur 
:a I;lll b:.rus i e 
5 Ol1lJllbB. 

Ch!iDab, (lltchmmt 
1 PBngi 
2 1.811lul & SPiti 

10 Illnd dass 17 Con5id~l' the T.n'eSEllt la.nd USa of the two 
'hectares of araB around point/plot undsr 
refer«l Qe. Olassii)'" the land use .in 
tollowing cate€J)rie 81-

QogS2 pessri"QtiPn 
1 !brest IAlld:- Consider ns forests 

all lands with a forest ~V'er 
(including bamboo and palm) e. g. 
\11th trees and/or scrub grnvt.h Bnd 
...,hera "len d Surfac.es not. us e pri.It:e.rU:r 
fOr purposeS other t}'tl.n. forestry" 

SsroW tans! l_ It. 'i:\cl.udes all B.ren. 
devo id of trees l'JX),re t.hBn :5 .met'"' 
height end havillg bushy growth.: It 
vUl exclude a.lready" growth undex-
fb re.!t len cI. 
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en de ~ pes cription 

5 pasture & G~a8s lapd9;~ Land 
printtrily Ilk.-maged for cuJ.tivation 
of gresses and grazing co.ttle e.g. 
-( uSed fbr priIDSrlly other than 
forestry) • 

4 Barren Lands 1- .All lands with 
eJa;loSed surface end which nre lying 
un-d Uised e. g. Barren lands, expo sed 
rocks, sand dunes, swnDJJ areas. 
without vegetation. 

5 ~ncuJ.tur31 Cmp Lnnd :- -Consider 
as agricul tul'Q,l crop l.and, all lands 
under cult ivation \.lith or without 
any tree cover. f 

6 Orchard!Non-Forestry :FlantationsJ­
Includes 0 f' lands on which mrt1-
cultu~l orchal'ds and plantation 
non-forestry species have been 
:raised. 

7 y'rQ9.n. Vill8.Qe & Industria.l Lands:­
This includes areas of' habitation 
Bnd industrial sites (if not less 
th9.n 2 heet<lre). 

8 Others s- Includes (8.) Yater 
(b) Road other 

than !brest 
ronds. 

(c) River' beds 

It also includes lands ~hich oannot 
be classified if' any of the Ilbove 
classes. 

.One digit. Considering the legal stat'U.S 
the following categories have been .rgL de • 
. Classify the plot in one of the categories 
and ..... rite the code in this oolunn. E:i.ch 
category is to be identified .s epa rat ely 
only- if it is not leSs than :2 hectare 
in area. 

2 

:3 

4 

5 

6 

Des er i;p t ion 

B~e Forest 1- As per definition 
IFA. 

penargated nrotected 
MAsts -do':' 
Ull=.9etn1lroatsd Forests. -do-

!In-c]-assed Forest,] -00-

Bairuni RevS!1ue land J- Land under 
the oontrol 0 f revenue/other 
departments. 
¥anc}layat/S~mlat land, Land ot'h3!' 
unde:r the rontrol of Pano]l:3.yat. 
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~ pes'!_ript'lon 

7 frivat!' iand, Not under the 
eon trol 0 t a.ny Go vt.. Depa rtlIlEtl t. 

8 tTn-detern:wed I.and:- Includes all 
fa rest. land 'Which Olnnot be 
cl8 s s1.!'1ed :in a.ny 0 t: the aeuve 
~tegories. 

In the visit o~ the sa.nple point~ 
geology-'or the area ",Ul be studied. 
~a.J:"ent ro ek coqlEl ctnegs/~rdn&5s will. be 
studied. It ~y be possible to carry out 
the study after e~mining rolld side 
cutting, and la.nd slid as a.ocuring in t.he 
area. A.rter atudy, c.las eifY the parmt 
rock a.s under ,-

Cod, Degprlption 

01 Sand 3funQ l- Sand pa.rticles 
ooIllented by Ferruginious miterilll. 
It is generally ~ight btown in 
colour. 

02 .Lima Stone 1- "Where the Ot1clum 
carbonate oontent is high. It 
is ganer6.11Y" grq, brow. and blue 
in 00 lour , 

03 Conglome;rQte 1- l,Jhere differEnt 
types or p.ebbles are (1ggraga~d 
to form a solid struoture. It 
has different 'colour in the sam 
rock. 

04 3~le 1- It is hS-rdened clay 
~terial ",h1db bas lost its 
plssticity_ Tbis spllits into 
thin slips pare.llel to origina1 
s t ra ti f1. ca t ion. 

05 ID,ate ~- These are sinUlar to 
s hales but JlX)re srrooth hsv:1ng 
high mica content. varies in 
colour generf,\lly these are black 
but ~e:lumtlY' green or purple. 

06 S~hist9 1- These rocks are 
folia.ted (cOllrlng out in B~ll 
chips) schists, have high midi 
content. (shining). 

07 q, e is s : - Thes e a ra banded It> ckS 
which Bre un-like with reSpect 
~ch other. 

08 Qu?rtzite s- -~n.~rstone with 
grdlter harthe9s I:1nd are IlCre 
crystline. These are l1!.rder and 
heavier than sand stones gES'ler6.11y 
\oIhlte in oolour 'but D'X):re f'requmt1y 
fbrmed .in colours like pw:p~e and 
brown. 
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Hardness. 

15 

AJ..t1tuda 

Topography 

22 
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c <h :li! Pes 9~iR t ion 
09 ~hy11ite :-'These are like slate but 

very- shinin~ •. They haVe glassy" in 
appea.rance thigh midl ron tent) .. 

10 Ih-identif'ied. 

Struoture of' rocks \till be studied . .from. 
the expos ed surta oe 0 f 1"0 d.s and sh'3.11 be 
classified . .into .following 09-tegories 1-

~ Des c.rW-tion 

1 GoDJ>act and Idlssive 
2 3t:rf3.tified 
5 Con cretious 
4 .Tointed 
5 Un-i<lEtltirted. 

F.ardness 0 f the rock 'Will be id~t-if':1a d 
with the help ot: knife find will be 
clas sif'ied as under J-

~ ~ crWtion 

i. Very ltlrd 
2 Dlrd 
g Soi't 
4 Very .soft 

25":28 The inf'o:rmJ.tiDn regarding Terre-in has to 
be fUled in from tepo sheets. You s}nuld 
study -the areft around. the plot in the 
toPO sheets 'and record the infornation 
regarding s-

Item 
Altitute 
Tapa grG-phy 
Slope 
Posi tion on hill. 
A.Spect 
Stoni.~ess 

23-:-24 From the topo sheets 111 = 1 mile or '1/6:3,.560 
f:lnd the altitude of the plot cEI'ltre in 
metres, 'W'rite the altitude of £'our digits 
drop the last t~ digit and lJrita the 
reIJtl,m.ing t~ :in tha app ropria.t a , oolunns •. 
e. g. an altl tude of 519 :metres should be 
"'ri t ten as 0 519 drop t he loS t tw digits" 
the reIJflining tv.tl digits only e. g. 05 ahoul.d 
be 'recorded in the form. 

25 Exandne the general. topo graphy over an area 
of about_ 2 square kilometre in the type 
of ter~'in in· which the plot lies on topo 
~p and c]_as sifY the terx:e-:ln iIi. one of the 
fhlJ.owing etas sea =-



·,Slone , , ... 

:Position on 
'HUl. . 

~spect 

26 

28 
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Code It-em 

1 t:.reru.gitu9 1- S~eep, .'lre!l-s where 
10 gging is not poss:lhle. 

2 Vex.., hi11v !- Areas with steep ~,;:-.so­
slopes yhere logging is possible 

• but d1ffi~t. 

5 HUly 1- Ar&9- whioh nnde:re.te 
slopes whec-e logging is no problem 
as per exist.ing practi.ces. 

4' ."), G tl t:I_ A enY...£211ing 1-- reas with 
series of rounded hill tops and 
genUa slopes with wide valleyS 
in between, where logging is etJ,.sy. 

5 Flat • 

.. 1 Measure the slope on t.opo m:lp (1/6:3,'360) 
around the plot cmtreS over an ar~ of 
abciut 1 sq. kIn. Take Bverage of ~:3 
measurernmts and classifY in one of the 
following classes. Write the Q,de number 
?f··the dass in the'appropriate cnlum. 

~ Degrees 

"1· '10 and a'bove 
2 EO to less than 70 
5 45 to 1 as s th9.n EO 
4" 20 to 1 eSS t h8.n 45 
5 o to less than 20. 

E:xailrln (l the 'Co S i tion 0 f the p. C. on the 
top(> ntlp (1/65,560) with refermce to 
hi1.1 slope on -which it is loca.ted and 
class11'y as un·der. Writ e the 00 de nulliber 

. cd' ~the class so a..r:rived at in the fl:)rm. 

Code 
1 
2 
3r 
4 
5 

Ridge top 
Upper 1/3rd 
M iddl e 1/5 r d 
Lower 1/3rd 
Valley 

Gmeral aSl}ect of" the,area ",here in the 
plot lies ~is to be studied on the ntlp 
and alas sifted as. under s-

.Mpect ~ 
N 1 
NE 2 
E :3 

,SE 4 
·s 5 
SIN 6 
'J 7 
NV 8 
None 9 
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Stoniness -.29 ' Observe an area o.f-,a.bout' Z hectare around 
the.p1ot and oonsider the extent of rocks/ 
boulders" greate~ than 25 c.mB. in diameter 
'Weighs less t:tlS.n about 4D kg. and can disi1:r 
be .roved .r.e..·l\filly. HeI1ce keeping in vie\-'! 
stones,/b,ulders gre9-ter thBn 25 ems, QIQ.ssii'y 
the plot in one 0 f the followina cl.a.s seB 

Soil Depth 

HUIIIUS 

and write the code :in the oolUlll1: 

~ 

1 More 1i.}"tl.n 00% 0 ~ the land surface is 
~enlw1th"'~ 

It ~ to "" e!' ~ I_a befit_ ~ 
oovered with stones/bould-era. 

3 Less'tllln 30% of' the land surface is 
covered with stones/boUlders. ' 

4. Stones/ooulders are absent. 

50-34, lnfOrue.tion regarding son is to be filled 
'-in fbr plots cJ_assified as furest lend.. 
,Thi,s .inf'o1't@,t:1on .ll%iy a.1so be colleoted fbr 
ar9is not f.lllling in any of the above 
referred category but are visited. Fbr 
soU data -re~rding humus .. consistency, 
texture, depth .. and llX)iSture, oonsider the 
predom1nent soU type around the "plot., 

:30 H~ is tae deo.:IIJ'J:>oS ad organio IJt!.tter(la9-.r, 
ne~cD.es, t'W:ings etc.) which lias become a.part 
,of, the 'Upper mst soU l'Drizon. This zl:nu1.d 
be ;cl~lY' distinguished trom'tndeooDposed 
,leit litter. Renove leaf litter .from the soU 
surface before nFLking measuremEnt.s. 

~ 

Dig B. s~ll pit about 5 em. in the 
prechminmt soU type. NoW' m.essure the 
depth of humua and 'Write the oode 01" 
the alas s in which it falls, in the 
appropriate oolwrn. 

1 5 em or IrOl'a 
2, 2 em .to less tba-n 5 ctl. . 
"5 1es s t.han 2 em. 
4 Humus absmt. 

mas sify the soil 1n and around the plot m 
one· ot the follo'-'1ng classes and 'Write the 
... class code in this oolunn. 

Friable 
Slightly oolIJ>B-ct 
(b~B.ct 
No soU 



Soll Tsrlure- 32 

,Soil-Depth 33 
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Friabl~~:- 1s one which is loose and which 
orumbles very easily w1."o.ile, pres s:ing with 
f'ingers. Such soU 09.n be scI6ped dlslly 
with toe or the sme. Ssnd oontmt .in this 
ty-pe o_t' s,?l1 is !:Drs. Digcrmg is vexy (fosy. 

Slightly' CQ~act+ f- 1s one 'Which sticlcs together 
as a. lunp whetl taken in }j:l.nd. Digging a pit in 
this -tYpe of ao"ll is verJ (jJ.sy Yith a pick axe. 

Cornact SoU 1- is one which ~kes digg:ing 
~ther different due to 5011 particles 
cementlng together. 

Examine the texture or the ooil .:in the region 
,where -the ,hUIlUJa and the mineral soil are mixed, 
by f'eel.ing with the !:tind and classifY .in one 
or the ,fbllowing t11tea:>riea and reoord the code 
nwrber. - Apply 'this t est to the soil type 
predominent in the ar~. 

Chde ftem 

1 Clayey 
2 Clay loam 

,5 loam 
4 Sandy lorim 
5 Sc.nczy-
6 Pebbles 
7 "'No soU 

E»1mine tile soil depth eitber by diggJng pits 
or by 'road side cuttfugs(near the plot) and 
c1.assif"J the ,soil depth in one of the rolloving 
categories and -'write t.he rode nUlIber .in this 
oolUlIJ'l. 

!&.Wl Items 

1 ro em. or Jll:)re 
2 40 em. to 4.9 em. 
:s 30 em.. to ,59 em. 
4 20 em. to 29 em. 
5 ,10· 'em. tD 19 em. 
6 1 ei s tl1iLn 10 em. 
T No" soU 

The study of' 'soil m:dsture in the plot. lUke 
Bome Soil :in ~ur hand feel the presen o.a 0 f' 
m:)1,S ture in ~i t. 

1 

2 

4 

J 

Items 

Y:lter logged 1- 'Where vater stands on 
the soil an d drEL ina ge is poor. 

Humid 1- 'W'here soU IlXlistura is Mgh. 
and ball rrPy be formed from the dug soU. 

Semi-Mid f- Soil mist but ball 1:1 
not fbrmed. 
Dry :- Soil is not mistund at au. 
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This colunn is to be fUled lip for L:103i:j 
salll>le points which under the l-and class COlWln 
have been' cl.assif'ied as I F,orest 1and'. 

Observe, t!~e, gro"tth in the region and cJ.llssif'lJ 
it, in ons'of the, follo1lJ'in~ classes. (A class 
sl'rluld be idEntified indepe."ldentl~" if it extends 
to 5.,hect3res or I!Ore .. ) , 

Q2..U_ l.:Il.@.' 

1 Forest 
2 . Degre.dad !brest 
3 Scrub 
4 ·Grassy 
5 Others 

The folloWing def'initlons of the above classes 
will help you in determining the (Jtltcgory o.f 
vegetation' class to '~h1ch the pomt balongsl-

Fgte.cztl: It 'includes all areas having tree 
OOVer of' ~ny densitY.. The .follo'Wing types of" 
areas 'Will also :'be included in thl.s ~tegoey.-

(a) ,TeI!porarlly understocked/or unstocked are!lB 
e. g. "recently ~rlced are3-S. 

(b) Young,natural stends and Forest ,Plantations 
at any stage oj gro"rth. 

(c) Are'ls 0 f degraded f"orests where it has 
baec cut beck. 

(d) Abandoned cultivat:l.on }1lv.ing"tbrest rover. 

(e) Forest, roads, stl"e9-ms, S_mlll op in a.reas in 
the forests an d nurseries which form an 
'integ1,'El.l part of the forests~ 

(r) Fublic andprivate forests. 

(g}J .B8.rnOOo bearing areas pure or in adm1nure 
'With,other miscellaneouS species. 

Deg~ded .Forest 51- It in eludes areas having 
open ,foTest ntltcheB with trees 0 flo"" height 
Cgen erallY' not, IrOrs than :3 matres in height) 
n&'3-r habitation and cultivation sho'lling signs 
o:f heavy biotic preS5u!'e. In such arens the 

treeS are,.,badly pollared or hoicked. It also 
incl.unes snall. patches of young CXl1)'!)ice grovth 
(~oted ~ste) iO'Jk:ing like regen eration • 

.. Such ,root en \J8.ste$ are the r~su1t of rep£tl.ted 
cutting back of: the cop-oiea shoots.. The 
area rrfiy or trSly not have sprinkling of vary 
few s ()9.ttered undamaged trees. Areas ltl-ving 
badly hacked and danaged bamboo clunps Q,..re 
B.+so incJ..uded in this category. 



1.6 Origin 

17 Forest Type 

56 
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~crub._ "It jncludes areELs lP-ving I!()stly scrub 
of bushy growth. The argO. is genei"lllly devoid 
0:C trees. AltfDugb at times sd1ttered trees 
~2-3 per hectare) I!fly be found standing. It 
will also 'include abandoned cultivation and 
plantation JJ8.ving scrub gro-wth. 

GJ!ls W 1- This class rovers areas covered 
predominantly 'Wit!J, g:re.s ses, pl'Ovided that 
these e.re not less tw.n 2 hectares in extEllt. 
Trees or 'shrubs ,1£ present or less than ~ in 
density. 

OtherSl- All other areaS not rovered by any of 
the above classes will not classified in this 
cat~gory. 

AsseSs the origin of the stand, in the field 
and classify' t!le'mf'o:rm'!ltion :In one of' the 
foU.owing clnsses and vrit-e the rode in the 
appropriate a:>lwm 1-

Natural 
NB.n-Dtlde 
Fal"tially NatU1'61 and partially 
man-llt\de e. g. natural. ibreSts, 
suppliInooted 'With artifioio.l 
regen e:tetlon. 

37-38 ClassifY the furest crop whioh the plot lieS 
in one of the following rorest types, provided 
that it is not leSs t}13.n 2 hectares in extent.. 

01 Chir 
02 Blue pine 
03 Deo(l8.r 
04 Spruce 
05 Fir 
06 Spruce FJr 
07 Spru.OB, Fir, Blue pine. 
06 Deodar Blue pine. 
09 Chir B/ID oak 
10 Chir k~ ir 
11 Chlr and other broad leaves 90ecles 
12 other con1f'ers broad leaves species 
13 Mixed conifers 
14 Sal 
15 Sal with broad leaved s?Goies 
16 Ban ~k 
17 Moru oak 
18 Kl11rsu Oak 
19 Mixed ll1rd-woods 
20 Euoal~tu:l & Populars 
21. K~ir 



18 Storeys 39 

19 Top Height 4.0-41 
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Species oonstitutes Ill)re than eo%" 'Wi11 be 
considered as p-ure. .Jny._ s:?6cies leiSS than .:?D% 
of the-mix:tu.~e 'Will be i~oi·ed. In the case 
~f the : mixed fOres,ts a species s hflll be recognised 
only if' it. furms ~ part rrere thP-n ro% o£ the 
,mixture. 

'Later on these .forest tyves were groUped :Into 
the following $-

01 
02 
05 
04 
05 
06 
07 
08 
09 
).0 

11.. 

Item . 

Ohir 
D~dar' 
K.ail; 
_~ruce 
Fir 
M;i xed oouif'ers 
Conifers -mixed with B.L. 
Sal_ _ 
Sal 'With hardwoods 
Oak ' -

Others 

o,nsider the" Forest Type to 'Which ine plot 
belongs and d'esc'ribe' t"he ve'i"tica.l distr1butlon 
of" height 0 f" the trees in the stand, in ona 
oi'.the f'alloYing cl<3._sses. [bnot oonsider 
ShTtlbs n.s a sto:;;ey. 

1 Single storey-ad forest 
2 T~_ storeyed . .fo rest 

The -..ariation in- height is such that­
the trees can be gl"'OUI_)ed into one 
upper and one lower d'lnony. 

,._ 

Multi-storS'Jed forest 

The variation in . height is such that 
it is not possibl.e to group the trees 
in canopies. 

Occularly est1~te the nveJ.'Cge height of' the 
top canopy (i. e. the avet6-ga of the heights 
of predominan t Colb.lJl1n_an t "trees), in about 
tw.:>, hectare 0 f -the Yoodland type to -Which the 
'plott belon gSJ and roUhd it oft: to the nearest 
5 metres. .a~oord this height .:in the approprj_at e 
oolunn. 

Tne'occu1!lr estimate must be chec.~ed with 
2-3' me9-sure~t;!lts of predominant an'd Codominant 
treeS .m the stand with Dlume Leiss Hypsoroater. 

ExttJDPle 11 i) If the average height is" V M~ 
round it 0 rr to 25 M and record. 

U) If the ava~Be height is 28 M 
l"Omd off to 30 M and reoord. 



20 Size/Age 42 

21 Spacing 4:5 

22- Regm erEltion 44 
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Ngtel- In B. :young amp 'With soattered lIDther 

tress, th& top height or the young 
trees ,slxluld be reoorded. Ignore the 
mother trees \lhm. estlne.t:1n.g the height. 

Or{' the basis of' the oredom:1nant dw,meter 
(over bark~'at brenst- height) class in the 
'Woo dland ty-p e to mich the plo t balon gs, 
classify -the age in on e 0 f' the rollowing classes 
and 'Write the code in the appropriate colunn. 

Code 

1 

2 

4 

5 

A.ge 

Regen e~ tion 

Young 

Biddle a.ged 

Mature 

Over ~ture 

D.B.H.O.B D.B.H.O.E.Class 
in em fbr in em. for 
oonifers. broad leaved 

Less than lD 

lD to less 
th3-n 40. 

40 to less 
t~n 60. 

60 to less 
th'!-n 90. 

90 or nore 

snecies. 

Less th9.n 10 

10 to lass 
than 15 

15 to less 
tl:1Ln 20 

20 to less 
th!Ln 50. 

:30 or lJ'Ore. 

Observe ave~ge Spacing of' trees in andiround 
the plot fu the i'orest tyPe. Take a f'aw 
measuraL'lEn ts in the beginning. After a few 
days :,rou soould have Enough 91qJerienoe to 
aSSeSs the avere.ge Spacing cl.a.ssify the average 
::in one, of the follow:ing classes and write the 
oo-de -:tn' this rolUlln. 

Code 

1 
2 
3 
,4 
5 
6 
7 
B 
9 

SpnC.1ng M. 

Less than, 1. 5 
~. 5 to 'le'ss tl't\.n 3.0 
3.0 to less t1:1ln 4.5 
4~5 to less than 6.0 
6.0 to,less t~n 7.5 
7.5> to less than 9.0 
9.0 to less than 10.5 
~O'. 5 to le9 s tl13.n' 12.0 
iOOre than or aqua l to 12.0 

One digit. All seedlings and saplmgs less 
tl11n '10 em. in diameter at bT~at height (over 
bark) are to be consider-ed as regmeration. 
D:z6'IJ 8. circle of 2 metres :z6dius around the 
sa'!Jtlle point and count the n'lll!lber of seedlings 
'put the 8ppropriat,e rode. 

Code .Description 

1 llors thFtn 15 - pmf"use 
2 8 to les s tlwll 15 - adequate 
3 1 to less t~n a - scanty 
4 nona-nU 



Chir sub type 45 

'24 BaIIboos 60-63 

Occurrence .60 
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Wherever Ohir occurs whether pure or .in 
m.ixtul'e with other ooni!ers or-broad leaves 
8peci~_s. ·--1 t Brould be classified Ll1to follo\Ung 
teat egories. 

.1 

4. 

Qlc.s s ifi ca tipn . - . 

Io\Oler or­
unstabl e . sub 
type. 

Middle or 
Inter-mediate 
6 u'b-tyP 9 

The upper or 
s~ble sub­
type 

Chir' Absent 

Altitude 

roo M 
to 

650 M. 

650 ?oI 
to 

1100 M 

1100 N 
to 

15~ M 

Des cript ipn 

SUb spe·c1es 
gro'Wing aroUld 
the Chir will 

be Adlcia 
cfl techu and 

. Zizyphus BpP. 

Under growth 
'of Olrlso. 
spinarium 
& U,done9-
Vis roall. 

Chir Qccur 
under lightei 
mixture of 
-QuerC:u.s incana 
lima, dendn>ll 
arooreUlll, ::-'~l.­
Pyeris ovali;... 
fbliS PyruS 
pashia e-tc.a.nd 
other ·under. 
groW'th@ erberis 
spp. & Ny-rEUna 
Af'ri~na. 

Not· a.pplicable. 

DeffuitiOll of clump s- A bamboo clwrp must 
rontain on e or mre cul~ or live stun:ps of 
currently eJqJlolted cu1Ir.19. 

Detinitinn 0 f a cuJ.m:- A bamboo cuJ_rn is Dna 
\oIhich is -tWo metres or mrs .in height and 
JrOre than 2 em. in diamet ar -at 1. '37 metre height. 

'The presence or absence of bilmboo cl~s within 
two hectares 8.ra"L around the pl.ot \Jill be 
reoo rded as given beJ.ow :-

CodA •• ~' 

.1. 'Sc£l.ttered - &:l c1UIlps or less per 111. 

2 Dense - More than S) clwrps but leas tJ13.n 
·1.00 C~~5 par hec11lre 

3 Pure - Nore than ~ clurrps per hectare 



Bamboo 
species 

61 

62 
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If' I!J:)ra th9.n one species occurs in the plot 
the most predominant species \Jill. be coded in 
the form. 

~ 

1 
2 
:3 
4 
5 

!.terl 
Den dm cIlla lIllJS s tri ct~ 
Bambusa Brundin9.cea 
Oap f13.losta cl'zy'um p argra cUe 
~EIlanthetEl spp. 
No baml:::oo. 

Object of a.ssessing site quality £Or 'ti3-Clboo 
is to determine the d'pBcity of site to 
produoe 't:Iamboo culm or given size. lis 1.9 the 
oa.Se with trees with tree species, metrod of 
a ssessing the sit e quality fur producing 
bamboo is indireot ono as it ra.l..ies on the 
standing c1.WIp~ in the stand. In case there 
are no eStablished cJ.UIlps in na!1rby area of' 
2 hectares the quality cannot be defined code 
number':5 sh:m1.d be rUl eel in sucl_l ~ses. The 
rodes a.re as under 1-

1 

2 

DesCri,tiOn 

Average cuIros srould have height 
mre than 7 metres and average D.B .. H. 
roore tl'"tln 4 em.. ( :in ~se 0 f BarobuSa 
species BveJ6ge D.B. H. IJt)re tl:t\n 5 em. 
and aveI9ge height mJra tltln 7 metres). 

AveJ13. ge cul.ms should ~ve height mre 
t~n 2 metres but average D.B.H. less 
tbln 4 em. (In (J1ae of Ba!li>U3B E1ve:t6ge 
D.B~H; less than 5 em. but height JOOre 
than 2· metres) •. ~ 

Note !- Cu1m:J JIOre tbln 4- co. in 
diameter in caSe 0 r 
dendrooalalllUS Ep ecies and 
Bambuaa species respectively 
but lesa tlltln 7 metres in 
height will be raoorded under 
this quality. 

Ba!lboo· ardis not inaluded in. qU9.1ity I 
or .2 should be classified as q1fl.lity 5. 

4 No baDix>o 

Bamboo befl.ring ar~s whare clunp forJl"fLt·ion 1.B 
not very cJ.eIlr or area undar 'bflrnboo reSEne~tlon 
oontaining bal!boo seedlings and cu1ms will De 
classified in, one 01: the f'ollowing c1asses .. -

~ 
1 
2 
5. 
4 

pescr1pt~1l 

Om s e regen era. tion 
Medium 
Scattered 
.lbs ent 



25 Weeds & 
grElsses 

Defect &; 
Dl:;e!lse9 

Grazih g 
Incidence 

Fire 
incidence 

26 rIot Status 

'1..7 fl.ot NUmber 

64 

65-67 

66 

67 

68 , 

28 Grid Zone- 70 
Nunber 

29 Block Oa1tre 71.-78 
Grid,Be.f. 

, 

30 InVEntory 79-80 
design 
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~ 

1 
2 
:3 
4. 
5 
6 
7 
B 

,9 

Desgr-b·t.ion 
Dense bushes 

- Opm -bushl3s 
Den Sa g.re. s s as 
Cp m gre.sses 
~en bus has & Op El'l. gre. s sas. 
Op Ell bushes & dens e gras s as 
Dens a bushes and open gre.s ses 
Den sa bushes an d den 5 e gre. s sas. 
Absent. ' 

The in cl..d en t 0 f 'IJ eeds an d gras saS will be' 
coded ,as under 1-

~ 
1 
Z 
5 
4 
5 

£Ode 
1 
2. 
5 
-1 

~ 
1 
2 
5 
4 

~ 
1 
2. 

Des crip tiQn 

Treas Ol"Op. ~ ba&y- l-op})ed 
Trea crop is <!yin g. 
Tree o.t'Op defect ad. 
Tre139 are .n:tll-.formed twisted grain etc. 
No di5.93-se, No defect.. 

Dm~cri'QtiQn 

H~vy grazing 
}1adimn grazing 
Vecy little gTC-zin g 
No grazing. 

Des crintian 

Fire incidence is ver::r hi.gh 
Fires are very fr~uently 
MecH. urn £ires 0 cc8-sional 
No fire 

~scription 
Plot was visited and 1nfor1$.tion coJ_lect9d 
Plot 'W$! visited but the jnform'l·tion 
could not be collected. 
Plot· oould not be vil'Jitad. 

One digit. "Write the pl.ot no. :in one digit. 

One digit. The grid zoneS are mentioned. at 
the bottom of the Iltlp sheet. The oodes 
pe;'tain.ing to various Grid Zones are giVEn in 
{ap:!Jendix - ll). vlrita the suitable rode .in 
the appropriate colurm. 

EIght digit. Cluster centre grid reference 
or 0.0. G.P .. has to be taken £rom the ml-p sheet, 
on 1./65,5€O ,Sheets. The grids .~re S~lOwn in 
ya.:rds. 

Two digit. Leave it blank. To be fillad in 
by ~ta. Processing Unit at the time of' 
puoch1ng •. 
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s AMiI.E 1lW FORM 

QODIN Q INSIRUC1'IqIS 

1. Sa tJ>le Tree Fe rm is re:l ui red to b a rill ed in only \.Then. t ha 
veget~t1on class in P.~F. is Fbraerti" 

2. Details of the tAlly trees bet'Ween NOrt:l and Vest Diredions 
should be fill Ed in thi S f'o~\ . 

3. !3rirri;loo, clurrps sm).ll.d be 1~or6d. 

4. eo'<un g instructions for 'filling up the Sanp1e Tree Fbr:m,. 

Item ND. . Ch1 eN'a's. 

Job 1-:3 1 Lctlve it blank. To be fUled up by 
Dlts. Processing Unit. 

Cal"d Design 4-5 

a~rt No. &-7 

S"u;. R~cirt No. S 

Speoies name NU 5 lIrit e t he OS me 0 f' the Sp sci 9S in 
this colwm (Refer Appendix - III), 

S arl.a.l Number ~-1O 6 llrite the .9 arial. nUllb er 0 f the trees 
in thl.s co1wm • 

Species ,Code 11-1!l . 1 Ref"er aP!J EIldix :it) r the sp aci es Q) de 
{"or Bpecies 'Which are, bO.t given in 
ApPOCldix then in suoh dl:ses 'Write 098 
(Miscellaneous for tJ:1:l.t Species rode 
a.nd Writ e it. s local n8.me). 

B 14 Glassiry tbe tree in one of the 
.folloYing cla.sses and write the 
appropriate rode ibr dominance. 

~ ~script'oQ 

1 Ib Il11nBn t , 
2 Dominated 
5 SUp res sad 
4 Tree o:f under storey 
5 Solitary 
6 Abno~l and dlr:llged tree. 

.The following definition will help ~u 
1n det.ermining the dominan 09 classes • 

• 
DOMINANT, 'l'ree ie one which forms 
the uppercx::s t leaf c:f:l.nopy and 'WB:>se 
l@ding shoot is lIDre or less frea. 

00lrrNATED:- Tree one vhich cbes not 
:tb rm -pa rt 0 ~ the upp er mo st lea..f canopY' 
but the leading smot 0 t \.Thich is not 



9 Diam.at 91" at 
B.H.in ®. 

10 ,Total height 
in -metres. 

1.1 Cl'ear Bole 

12 Defeat NatUJ."8.1 

15-17 

18-19 

22 
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:definit_~:r over topped by the neighbouring 
trees and its orown' is net .f'ully !'ree. Ita 
height "is usually about 3/4 of the dominant 
trees • 

.sUFI'Iru3:ED1~.!. :-. tree is -one .w!X)s e 1 e!iciing 
sOOot is dl).r.-:nitGl.y OVer 'topped by their 
neightour. E~jght of' such.trees is us@lly 
al:out S/8 0 f the mlT.inan t trees' such trees 
usually suf'f'er' .from' slow' groYth due to 
sUpersessi£ln .(Note - A slJtl.ll sUpressed trees 
standing with its loader hee in a cheilce ~p 
s'OOul.d oo_t be, ol:",s.~ed as, tbrninen-t or dominated). 

TREB OF UNDER. STOREYI_ is one \.Ihich if! a. part 
of' the under storey .. 

SOLITJo.."1.Y 1- Tree is onl) 'Which is stan'ding 
alone in a bla.nk. 

• • 1-' 

ABNORMAL AND DAMAGED TREE ,.;. It' includes 
'Wolf tress, tree of a:bnorJll3.l ~nd da J!i3.gl9d trees, 

Measure with oallipers the diamet.er OVer bB-rk 
a t breast height 6 f the t ~e ' f'ioom the po int 
centre. 

Measure the height of the tree from the b9-so 
on the. uphill sida of ,the tree,to the,top of 
the leading sooot YJitn Hypsomater to the 
n ea-rest metre. 

Measure the height 'along the stetl of the tree 
from the base on the Uphill side to the 
beginning of the regular Cl'01<ln with B.L. 
Hypsorneter to the n~rest' m.etl"e. Beginning of 
regular orown in oonl.fers is the point 'Where the 
first rolI\J1ete liVe wrnrl starts. For broad 
leaved Species this point nfJ.y' 'be reoo f:!1J,ised as 
the place f'rom where the 1st J1tl.jor live branch 
takeS off or f"rom ,.,here the min stem fbrks, 
if furk:1ng is above breast height point. 

ExfLmine the stem of thG tree and classify 
a.s under on the basis of the extent of 
lIN a t 'U.l'aJ. Defect s n an d write t he co de hl the 
colunn h$ded tlDefecte Nat uxel ". 

(bda Description. 

1 OoJllllete stern length freo of natuxal 
defects. 

2 One third stem length -..Jith na tu~l 
detects. 

1\10 third stem length with na.tu~l 
defects .. 

4 Full stem. lmgth with natu~l defects. 



1:5 Defeats Others 

14. 0r0YTl. width .24.-26 
in deeimetres 

15 Bark Thickness 27-28 
to'liolElrds P .. G .. 
in mm. 

-

16 Rtld1Bl :1ncrammt 29-30 
to...erds p .. C.1:1 
mID. 

1"l' wet 20 YfIlr 31-32 

18 Illst ro YeIlrs 

19 Bark thickness 55-36 
oppOSite to 
p. C.1n nun. 

20 ~d..1al in oremmts 
opposite to i'.C. 57-58 
in mm. 
Last 10 Y'~rs 
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NATUIML m~aTSJ_ Under this' cate@,l'Y a.ll 
toosa ab::l.orunlities are l,,'1oludad \.1hich are very 
natura]. and ncr~ fbr ths treeS e. g. knots, 
dlll u.s fo l"'IJ1l.t ion ;- twisted' or SpiItll gl:6.in (of 
chir) ete. 

.E~.min. 8 the stam and cla:mii"y -as under on the 
btJ.aia. of 'the extent of dafacts dl-used by 
, Extornal j,gen ales' and i,.rrite the code :In the 
colunn headed " Defect Others". ' 

1 
2 
3 
4 

Description 

CoIlJJ1Gte stem f"ree of any defect. 
One third of stem length with dof'ects. 
'IVo third of stem'·length 'with delfbcts. 
Full stem length with defects. 

MTEilNAL A.GEl~CIES DEFECTS: 

In cl..ude da@.go dl.used tn the tree stem by 
pa"thologioal, mtoll'Dlogi(jll,. cliJD!ltic or 
biotic fn.ctore. Da,JIAgo by these agencies rrIly 
rasuJ. t in loss o~ celluloso lI)'l.taritll and 
W'61kening of the strength properties of too 
timber. These include barer attack, .t'tngal 
atta.ck, fir darrnge, mllo'Wlless, SnoW and w1nd 
~mtga etc. 

Mea sure the crnw loI'idth in a dired;ion painting 
to'#rds the sanple point in decirnetres. 

BlaZB the tree and rerrova the bark ntlking a 
ne!i t cut at the breast hoight point to1J3.rds the 
saIC;)1.s point where the Srorter arm of the 
call ip ElI' touciles the stem, 1Jhi1 e fi!lk1ng tm 
diarnoter measurenent nDiameter 1". Measure 
the bar!t thiclmo6S with n 8 c:lle to the n@rost 
m.m and record in this colunn. 

Collect. a. rore with the incTaIllEDt borer at 
the br~st height point .from tho side townrds 
po in t c~tre. Count the number of llnntJ.B.l 
rings from the periphery to\ol9.rds the pith with 
the help of !d1~ifYing glass and measure the 
incre~t in millimotre for 

- the last 10 yE:tLr9 
- the ~aat aJ yCfJr5 
- the last :30 Y'~rs 

Measure the ~rk thiclmess at B.H. opposite 
to the point centre in sarna lo,6y as rona aoove 
(col. 27-28) and reoord. 

Measuro the mcremmts opposite to the po.int 
centre :in the same ~nner as done earlier. 



24 

25 

26 

Last 50 yS3.TS 

Total No. of 
Trees. 

Plot· N UJIiber 

Grid, lone 

Cluster Centre 
Grid Re£. 

27 Invmtory 
·De:d.gn 

-115-
41-42 

• 
6'7-68 Total nwi1ber of' trees between No -:-tIl and ilest 

direction. 

m 'Plot numb~r should be given as in F.D.F. 

70 Grid Zone abou.1.d be given as in F.D.F. 

71-78 Slnuld be giVal as in 'p.D.F. 

79_RO, L¢ve it. bla.nk. To be fllloo up by .rnta 
Pro ae ssing 'Unit. 
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!M.LY SlWT (S.A.. F-2)L 

CQmNG·iINSTdUClIQ.\fS 

1. The ta.lly "heet fbrms' slnu,ld be filled up 0!l11 whEn the vegetat.ion 
clnss in tho P.D.F. is 1b+ast. ~r all other cateGOries of vegetation 
class tally .s~eat form ~ ,not reiuirad, bf.lqa.~a tally is rl(Jt ~'.3q·~,rad 
to be ta..km in all th.ese 09-ses, Tally is to' 'be t.akm with B.l .. :F--2,. 

.2. If]1ore,Ba mboo ,~unpB f'or tEl_ldng tally with B • .A.. F-2. 

5. Ignors t.roas Jmving less thn~ 10 em. D.B.H.O.B. 

4. Alw<lys ta·ke II s1,./eep a.round the are'! 'With the !leloakop to c:ount the 
tally or Inp trees !'rem North and lZOving in cloclc-vise direction. 

5. Measure 'With ()Sllipers the diametel.'" (OB) at breast height (at a 
point 1.37 metre_B.oovs the base or the tree from. the uphill side) 
of.an -the 'IN' trees. 

6. Take onl.:y one D.B.H.O.B. m@surement tow'lrds the pomt centre. 

7, If you can not decide by obsarV6ticn vhether the tree is lIN' or lOOT' 
1:.hen measure the mriwntal distanee of the tree from the peg and 
diamGter or tha tree and check up f':rom the t;.\blo givm in the end 
in l'Ppmdix. 

8. In h:Uly e..rdla the br~st height point(1.37 metre) from t.ho (,.'1'\HII.1<l 
lovel. eOOul.d be reckoned fl'om the Uphill side. 

9. If there is Rbnol'TTt\litY' at the bre1-st height thoo in Such ct1-SeS 
rind out a.nother point fbr meas1lrenent of diameter either little 
above or little bcl.ow the actual breB.st height point. 

10. In case a tree is i'orking below or at. the breast. height point ~ch 
ste%a originating from tha point of fbrking 'Will be considered as 
a s~at6te tree and eSoch 'Will be m~sured separately ibr diameter. 

11. Code of the specie.! ara givm in appendix. 

12. Instructions fur fll1.1ng the tally sheet fbrm. 

S. Np. Itp.lU 

1 

2 

4. 

5 

Job 

()3.rd Design 

Report No. 

Sub Report No .. 

Sp eei as 00 de 

(hI. Nos. 

1-3 

4-5 

8 

Description 

Leave it blank. To be filled in by D.P.U. 

-00-

-~ 

-do-

9":'U, 1~17 Flll. up tho Spades code in these oolwme 
21-2.:3, 27-29 occ:ordmg to the Appendix - nIl 
53-35, 3~41 
45-47 J . 5l,..53 
57-ffi. 
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6 Diurnet.er 1~14, 18-20" Dw-meter shlul.d bl:) filled up in nEtlrer em. 
24-26, 3O';':32~ 
~6-58, 42-44, 
4e-5O, S4_..;.Se, 
60-62. 

7 Total No. 67 ... 60. 
of trees. 

a rIot Number m 

9 Grid Zone 70 

10 Cluster... 71-78 
:Cmtre Grid 
Ref. 

11 InVEntory 743-80 
Desi€11 

To't.al nuinber or the trees in tally to' be 
'fill ed 1n this 'o.:hunt{. . . 

Plot number' ,sbo'cl.d be givEn, as 'in 'F. D. F~ . . -

SlDu1.d 1?e giv~ as in P. D. F. 

LeavB it,blo.nk •. T~ be- :fUled up by Dlta 
Processmg Unit. 
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:6FPENDIX 

fLO'I BAPIta FOR VARIQUS mJJmm 
"liOR BASJL AREl FAGrOLL2. PLOT ,umus ugroa - .35:36 

D..B t H, Q,],. ,FLOI' RADIUS I2.B • H,0t:B• I!LOT RADIUS 
Gt M eM M 

1. .35.'36 Sl. 18.0336 
2. .7072 52. 18.3872 
5. 1.0068 53. 18.7408 
4- '1.4144 5~ 19.0944 
5. 1~7680 55- 19.4480 
6."'- 2.1216 56- 19. &liS 
7. 2.4752 SI. 20.1552 
8. 2.8288 sa. 20. !:nae 
9. 3.1824 ~. 20.8624 

10. 3.5360 60. 21,2.160 
11. :31S~eOO6 61. 21.5006 
12. 4.2432 62. 21.9232-
13. 4.5968 6:3. 22.2768 
14. 4.9SJ4 64- 22.€304 
15. 5.3040 65- 22.9840 
16. 5.6576 66- ~.3576 

17. 5.0112 ~. Z3.6912 
18. 6.:3649 68. 24.0448 
19. 6.7184 00. 24.3994 
20. 1,0720 70- 24.7520 
21, 7.4256 71. 25.1556 
22. 7.7792 72- 25.4592 
23. 8.1528 '73. 25.8128 
24. B.4864 74. 26.1664 
25. 8.8400 75. 26.5200 
26. 9.1936 76. 26.8~6 

27. 9.5472 77. 27.2272 
28~ 9.9008 7a. 27.5808 
29. 10.2544 79, 27.9344 
50. 10.6080 80. 28.2860 
31. 1O~llQ6 61. 28.6416 
52. 11.3152 82. 28.9952 
55. U.668S 00;. 29.'5486 
34. 12.0224' 84. 29.7224 
:3 5. 12.'5760 85. 50.0566 
36. 12.7296 86. 30.4096 
37. 13.0832 87. 50.7632 
58. 13.4.'368 88. 31.11sa 
39. 13 .7904 89. :31.4704 

40. 14.1440 90. 31.6240 

~. 14.4976 91. 52.1776 
42. 14.8512 92. :32.1312 

43. 15.2048 93. 52.8848 

44. 15.5584 94. 33,23S4 

45. 15.9120 95. 33.5920 

46. 16.2656 9(3. 55.9656 

47. 16.6192 97. 34.2992 

48. 16.9725 98. :3 4.652.6 

49. 17.3261 99. 55.0064 

50. .17.6800 100. 35.3600 
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Inatmct'ops for 1nte'Qiretation 6f .AeriAl Ptcto€lf\J hs 

Aerial pmto~phs fbr JIt)st of' the CoreD-s in' Raj,;Grh a.nd Na}11n 
forest divlsiol'ls Bre availe.,ble. 'l'l?e~.speci£ioations are 1-

Task No. •• 5Z3-.A,.... _ 
Seal,e. •• 1: is, 009 to 1l 25,000 
Time .~f pmtOgI6pby, • -., Ootob er, NO"V,e.roher, ,.19 S7. 

Each crew leader will dlrry out ,interpretation of a er1!t1.·plDtogro.p'hS 
in the 'field besides oolJ-e~t1on o~ d3tll. £'rum the ground Sfl.J1!->le,s. ' . ' 

Be:fbre a oa..up 'is slrl,rt.ed, be will msure t~t ,interpretaticm of 
a erial phJtogr8?hs pertaining to the ar~ is alsO coII:pleted and he has not 
to (X)me 'back again :in that area either for :bttetpret;.8.tion of .its verif'idltion. 

Flnm the study of aerial photographs and the visits to the Br8l 
and use 0 f the Brea soould be oategorhed into the fbllo'wing broad dltegories • 

§lINS2 • tand use ~ 
• 

1 'Fbrasts A. 
.2 ScrubS B· 
!5 Grasslands C 
4 Barrm lands D 
5 'ROcky','outarops E 
6 OultiVatlon p, 

7 Orc~rd9 G 
8 ~bitation a~d _ H' 

Uelii bll ita t1oD.' 
9 V!-ter/~iver beds I 

Fbrest' le..nds sroul.d' be' f'urthe'r classified by 'ftlrest- tY!'es, cro-wn 
, and wlUlllf\' densities. Inportant forest types ~ be one of the fbllo-wing 1-

1 
2' 
3 
4 
5 
e 
7 
8 
9 

10 
U 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21.1 
22 

Chit­
Deodl'r 
KaU 
Fir 
Spruce 
~Spruce 
Ka :U-Fir-Sp ruee 
Mixed «mifers 
Conifers .mixed 'With Broad lElives. 

'Sal 
So.l vith other hardWoods 
Mixed llardwoods " 

~ ,.. 

Ban"oak 
'Chir with oak 
Chir vlth kJjlir 
KJ-Il. ir 
Euoal.rPt~ s~ecies 
; D90 cIa l"-ktl U 
Kltl-rsu oa.k 
Morn oak· 
~rsu-oak, ~ mruo.oQ8.k 

'Broad leaveS with bamboos. 
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CrolHn dEllslt;r classed abcru1d be o.lu.q,ed as under 1-

'I 
II 

III 

Drosity 

.4 or le5s·t~n .4 
~7 and .4 or .4 to less t~n .7 
7 - e:oo-ye • 7~ 

Volume d~s,ities (tll'Jugh difficult to predict) smuld:be ,estill'tLted 
!l.fter~que ('Onside~t~n of cro-..n density, heigh.t of the trees and age 
e1 thQ 1brest #'O~ .e~c. 'Th.e 'ctii'ferent'clli.l;iseG aoopted;£oF;,volumo densities: 
smuld be 1-

VOlWna Dm sUy 

v.t 1 (iov) , "'I' 

'V 2 (Medium)' , .. 
V '5 (~1gh) 

Volume per hegtB.re 

'5 rom 
lSJ m'5 & SO l!1~ 

3 
'150 m 

B.A. F-2 x Av. ht. x .45 = t! :zo x 20' x .. 45 = M3 , 

Dur:ing the course of . interpretation of aerial pootographa and 
their ,verification in the field if it uere >felt,; that so.Jne changes are 
r~ uil"ed to be ,JI1lde in brond ~and use cl.asses, forest tyPes,.' crown and 
voluIne dms1tie~, they elbuld be Suitably 'incorporated in the sst. 01" 
in struct.ionl3 after discussiOns wi,th the officers ~:lnol1lr€e of, tbe ~eld wrk. ' 
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BAMBOO mu-rE.WION .AND _~_mrr 3TUlIL FUm 
Q.odin~ ~nS~r1l9t~,ns fur ~ie1d W9mL 

1. Whenever it -is indicated in. the p. D.i. that' the1"e' are bUr!ooos 
o ccurrin g ~ the areS., this' -lb"rm slilul'd he f:uled Up. .'. 

'2. FOr firi'hlg up this form" lay 'out ~a fi'xecfplot ot,O."l nectare in 
"e~ent nnd sa':P1e ]'o1nt as the cent're of the plot. Th.e plot soould 
_De square in ,size oan9: its all'follr 'oome:rs should be' ~Y,.lElrds North, 
Bash _So~t~ J;;:td West. ' 

.5.. FOr Ef-I-ch plot a sepa.~te fOrI!1 ~iil be used. 

4. Coding instructions for f1llin~ '1.;lp this "fbrm are as ibllol./S ,-

~~. _ Item N<t~ CcJum No. D~s crillt'p'? \ -
.. 1, Job - ,. No • 1~ Leave i"t blank. To be filled :in 

card 'Desi€1l 
:DPU. 

2 4-5 -00-
5 Report No. 6-7 -do-
4 

~... ..- '. ..,., 
Sub 'a.EfOrl N-u_;nber. 8 -de-

S Crew L'a9-der 9-10 Same as in 'P .D.F. 

In.tbrntttiOn fur C01UII1U3 11-25 will-be !'illed. in fbr 61ch plot. 

&LllmeJ!+tion of Bamhoo cluDi)s :in the plot bY slz,e Classes...1. 
~ . ~ . 

Size C1ass:l~ss th9.n 
1~ metre. . ... 

'Col. U-15 'All alunps of less than 1 metre. 
diameter will be reoorded in this 
class. 

by 

Cbi. 14-1.6 .. fAiJ. c.lunps of diBrrieter between 1 M and 
2-M. will: be recorded in this- class. 

Size· claB~ 2 M. and 
more. 

Bamboo F.l.o'Wering 

Col.· 17-19 

.('01. 25 

Olum;>s h'3-ving diameter J.!OTe than 
2 ;t-i. -w111 be reoorded here. 

The nunber of the clumps 'W'ill be 
re?, rded a:~i-«.~ll9':~ iOl>thfie&l\H!~ts 
s1-;i~ .:rremt,tIr." . 
The o::mditlOn of fl.owering 'Will be 
recorded~!ri one 9f the fOllo\dng 
classess- .' , 

Item ~ 
Gregarious ::fl.oweril'lg 1 
Speradio flower:bl g 2 
No. .f"l.o:w-ering 5 
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IN FOR·L\TION ABOUl' ClJLHS IN A CLUMP 

This mf'ornation .smuld be collected only 'ft:)r -bne-nlot in €t1ch 
cluster. Plot ,No. ~1 sh:nlld,_,be taka'l preferably. In o-'Ls~- .there Bre no 
1:)e.mboos· in plot No. 1,~- F].ot.No.2, shOuld be tlllcen. Plot No.4 ,jill be 
takm if no bamboo occur .:in plot No. 1,2 & 3. Since infbrniltion is to be 
collected on].y £'rom the North-\olestem ,quadran t of th~ plot and i.."l. ~Se .it 
happens ·t~t .although'plot~No!,_ 1 oontains-bilmboos, y:etno, ¥-ml:oo 'are there 
in the North-Western quadrant, ~hen North-Yestem quad,ra.nt oC plot No.2 
should be taken ,a.nd So on as the c;9.se of's electiOn of plot. 'Further if it 
haWens that NorthWestern quadrant of a'1J. the plots (lo. 'not o:mta:1n any [)aromos, 
the fuibrme.t1on elDuld, ~e collected from ~he next quS-d;re.nt ,i.e. North-l'}3.st 
quadrant 0 f the plot, keepmg the selectiOn 0 f 'the plots and the "quadrant as 
~dic:t;'-ted above. , .. Sirnilartly the argumEllts f'or rollection of·'informo.tion .from 
E9:st, Sout~Uest, quB-dI6nts can _be extended to. 

InfbrIi:Ja:tioil -iri rolunn ~2~47 -wfil be filled up-as under-I-

Cl UIl\? No. 

Size c1.a.ss Col. 27 

Species rode 

The number of the cJ.unps will be 
recorded serially m, three digit 
code number. 

The diameter of, the c11ll1t> will be 
measured with the help of tape at 
right angl,es to e'l.cll, other and 
'average diameter will be reoorded to 
the ne'lrest metre in one or the 
following t'm-ee siz-e~ classes: 

Size c1as s '-
Lea s tm.n, 1 metre 
1 metra' -k, ~'metre 
Nore than 2 metre 

The Species of Bamboo -will be 
reoor-ded a cobrdizig 'to 'the Code numbers 
given as below 1-

-
Q2.d§ 
1 
2. 

1o~'"' • ,?flecp,es 
Dmdmca].a.rnus strictus 
Be..mbusa arundina c6i 

No. 0 f ru..lJ!lS as 'ner Age, .' 

Number,~'r' culms;.J.c)D, a c1~ 'Wil]' be recorded m the, fbllot.Jin..g'three 
'age classe's acooi-dind'~ t?e ag~ of t.he cUlms. 

Curren t BeaSOn r s 

Tw seaSon I 8 

Three s e'3-son' s 
& n:ore. 

_q,1.29-30 

Col. 51.-32 

No. of culros of current season will 
be enumerated and recorded in the two 
digit code number. 

No. o:f culms 0 l' two s StsonS i<1ill be 
reco rded here in tw) digit code 
number. 

Col. 35-54 No. 0 f all ~ture cu1ms 0 r three 
and IJDr e seaBon's wll]. be rerorded 
in t-wo digit rode number. 



rn Irt3. ged &; 

To broken. 

Dry scarred 
or mttm 
culrns • 

.A.vere ge total 
length in mts,; 

Average ~ength 
upto 2 em. 
diameter. 

Average, mUm. 
diameter in Cl!6. 

Hollowness 

Bamboo weig;b.t., 

i>oaition on 
"':eight studies 

Col. :; ~'56 Total NOe ar cul.ms in -the cl.UIlJI 
( i. e. sum 0 r 0::>1s. '29-50,51-52, '33-54) 
wUl be rooorded in two digits code no. 

001,;"1'37-38 No. of dania.ged ,o'r':top broken culm ,in the 
olUlI\) will be oounted and r<ecorded in two 
digit rode number. 

-

Col. 59-40 No. of cu1.ms whioh are rotten or B~rre::1 
(Drj) rand are un-utilizable ViJ.l be oountai 
and recorded here :In tm digit code numbel'. 
If' the culms is aca.rred but not dry, ,it Will 
no t be count ad for the PUll'O sa 0 f this 
culunn. 

-
Col. 41-42 Ave~ga total length of two felled c:ulms 

£'rom. each or c1wnps ""ill.. be recorded to the 
nearest metre .in two digit n'Ulllber. 

OJ1. 43-44 A.verage len gth upto :z em. cliametar 0 f' two 
felled culms from ~ch of two clunps will 
be rerorded to the nEfi-r6l<,;t 11«)'/;.['0 _in t~ rlie1t 
nwlDe-r. 

Col. 45-46 A.verage of diamters at B.H. of two standing 
aulZll9 from e:lch clunp will be recorded to 
th.e ne!lrest em. in t\«> digit nunber. 

Col. 47 

001. 48 

The cut rulrns ,.,Ul be observed ftom both 
end3(cut the culms at 2 CI!S. diameter also) 
and the - infornnt::lon 'Will be recorded as 
below 1-

Item 

Solid 
Hollow 

~ 
Studies dona 
Studies no done 

.. 

1 
2 

~ 
1 
2 

NOe of culms mlt 001. 49 
mea..5Ul"oo & 

No. 0 £ culma out, measured an d 'Weighted 
should be Ellt ered in this colunn. 

weightErl. 

Groen weight Col. EO-52 The gram 'Weight 0 f e!loch bundle emmd be 
recorded in th:iS colunn to the nearest 100 gns .. 

.I:kJr "eight at suCcessive we1ehingfl s. 

After 1 I!l)nth Col. 53-55 1st 'Weighing to be done after one IlDnth of 
felling and bundl.in g. 

After 2 IlOntha Col. 56-58 2nd 'Weighing to be done af't,er 1.'1«) IIOnths of 
£s12ing and bundling. 
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After :3 rrontbs Col. 59-61 3rd veigh:ing to be done arte'!' three mmths 
of felling an.d bundl.:ing. 

After 4 'nrinths Col. 62-64 4th ;weighing to, be done artel" 
of fell.ing and bundling. 

four nnnths 

Col. 85-66 I t is bla.nk. 

Plot No. Col. 69 Sarre as 
.. 

in i'.D;F. 

Grid Zone Col. 70 -00-

Block Centre Col. 71-78 .-do:"" 
Grid Ref .. 

Invento~ Col. 79-80 -do-
Desigp. 



~.e Corle 

':'Shr111.S" Bist 01 

Shri H.S. Mehta 02 
,,_ 

Shri R.L. O;l.ndhi 05 

9hri O.P. CalJa, 04 

Shri D.S .. Biat 05 

Shri S.X .. Agarn:tl 06 



o 

IA 

IB 

IIA 

lIB 

IlIA 

IIIB 

IVA 

IVB 
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Q'RID ZQUi§. 

<&de 

1 

2 

:5 

4 

5 

6 

7 

8 

9 
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~.!..!'!.~IX - III 

Qade Nos~ NorthAm Zn~ ~daa· 

EQ.tanical na.me 

Shors.'" robusta 

Pinus !'O:xburghii 

Pinus ro:xburgbii(Twlsted g1'9-:1n) 

F:in us axe al sa 

C ednls doo dB-;re. 

p ic~ 1l'Orin.(lB. 

Abies pindro\l 

Ta xus ba cdJ. ta 

Quercus inclina 

Quercus dilatata 

Quercus Bemi 03. x:pifblia 

E etu.'_a utUis~ 

Alnus nitida 

Populus cl.liata 

JuglD.OS regia 

A. C e!" Spp • 

Aes cul us in di d1 

1'l.!i.U1 uS pa dus 

Rhododmdron arboreuln 

Piarls ova1:ltblia 

Gel t.is atistre.~ia 

Ulnus wallichf.ana 

Rhus spp. 

}'1orus spp. 

Corylus ooluma 

Salix Spp. 

Pistacia fntegerr~ 

{hde 

001, 

002 

005 

004 

005 

006 

007 

008 

009 

010 

011 

012 

013 

014 

0'15 

016 

017 

018 

019 

020 

021-

022 

023 

024 

025 

026 

027 
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T erminal1.a to mento-sa 028 

Lann ea core IIfindel.l o:l 029 

Anogeissus le.t1folia 030 

}iB.llotus phiJ.ippina'lis!s 031 

Grevia 8pp. 032 

BBuhinia BpI'. 035 

Buc}1l.na nia lntirolia O~4 

Syzygium CWDini. 055 

.Aca cia dJ. t 9chu 056 

Ficus Spp .. 057 

Boswellia Ser].'6.ta 0:58 

Erythr:1na suberosa 039 

PYrtlS pashia 040 

Dlospyros spp .. 041 

Qugeinia delbergiodes 042 

Salntl.lia IIfllabarioa 045 

Terminalia belerioa 044 

Cassia fistu1a 045 

fie eourtia ram:mtchi 046 

Kyd1a oaly"c:ina 041 

M 1 tIE- gyna. pa rvifbl ia 048 

Ehretia leans 049 

Z!.zyplms spP. 050 

Nycto.nthes aroortristis 05~ 

E.mbli ell (> fficinalis 052 

A e gl e IJt3. rmelo 5 053 

B 0 ehmeria app. 054: 

oa s rft ris tommto sa 055 

LinDniB. spp. 056 

-Oedrru.B toons 057 



Holoptelea intee'ri:011a 

Madhuoa latifolio. 

T errnin8.UA chcl:>ula 

Iagerstroemia p a rv:i:fl.ot6 

A dina cordi folia. 

But 6'l m:mo sp erntl 

Co rdia nv»1 
ScblrocherEl 0100sa (triju~) 

Mormga ptery,psperJItl 

Albizzia. loobeic 
Arlo dlrpus lakoo'obi 

B rideliB. retusa 

Inlbersi8. sissoo 

GaruP,B- pinnata 

Phoe"ba :ancoolata 

Phoenix syl vestris 

ProRpopiS sp-p. 

~ucrcus glaud3-

MachIlu.s o~ratissima 

CypreSs spp. 

Tlru. ja 00 rrpa eta 

Cedrala seM.'CtA 

Melia azedira chta 

Kigelia pinnata 

MangiferB- ind1d1 

Qardenia Spp. 

Oth~ mts cellanrous 

Fra Jdnus Spp. 

Robinia psue($lQS,c!a 

058 

059 . ' 

,060 

061. 

,062 

063' 

064 

065 

066 

·.0f57 

068· 

069 

010 

071 

072 

073 

074-

075 

016 

077 

078 

079 

080 

081. 

082 

085 

09B 

099 

.100 
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'BeSring from 3eP.1 to S.:El.2 = 150 g gtdaea 
B ea.ring f'rom S.F. 2 to S.F.:3 = 250 g grades 

B e"lring :t."rn:m S. P .:3 to;·S.F.4 = 5ro + g, grades 
Bearing fro~ S.F.4 to·S.P. t - (SO +g) '~des . . . 
Bearing f'ro.za S.P.1 fA:> , S.F. 4 = 250 .,.. g grades 
Bearing f'ro:rn S.F .. 4 to S.P.5 = 150 + g grades 

Bearing f"rIo:m S.p .. 5 to ;S.F.2 = 50 + g grades 

Bearing f'rom S.P. 2 to S.f.l = '550 :t:: g gxe.dee 

Where' gl is"tne llngle (in grades) b9tU9f11 Dl~ 

grid ~h and true mrth fur the ID'lp Ulder oonsidere.t:lon. 



~P1'8NDIX-II 
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~lUL FOR W:L1J}11!: & roLL FAcroa STUDt 
X c:S:'~ (;H1_i!) • 

Thf!! :study 0 f VO+um3 factOr nnd oilll ,f!l.e~r study in lllJg:trb and 
Nahan libreBt DiY.i-sicn .for Cnir (~~ - &~~ 1s ,to, be, cjl rrl ed, out 
with the coopez6.t.ion of y:':Ndng J>lo.n Sta.ff,of' llljge..rh Forest Division. 

1.1 I t has been deci dad. to carry out this tudy only with respect 
to Chir. The scl~ct1.cn of 'P~,1nt r6r fe1.11n~ /1.<'lS ham' do~e\oa the basis 
of t.uo staca salJIl1J,;lS with :-~-.Io,rlrt:~,~ns I')n the numhe~ of t:-3~~ to be 
felled on Etlc..'l p::,-i It,~ 1:1 fi.o:{t. 6:..a-(0 5·'1m;le pcin~ were Bc.le'Jotod 
Sjr!JtC';.:'J.t~~lly e.-: ti!e, di?'::;anq('X)! 2:,CX; yJ-r,Js to 3~OOO yard-=: rc~ invmtory. 
011 tils bB:si 3 of -i..'"'lvErltJry. r1'isliJ, ts t~~e s~ p11!' plots ~ero ciaoe sifi ed, futo 
diffe:r~t, .forest t~es. At the saoond stage, the selection of sanple_ 
point f'o1' felling 'the 'trees tbr the' study of volume and oU;U tuctor studies 
ha.a been don & randolllly. 

:1.2 , It '~a, been .~rked out t;hat tf'or required precision felling 
of 5 'to 10 'brees :in each dio,IIleter and,height classes ,would be ~ugh fbr 
calcula.tion of' volume !nctor. 

1.-3 Thus in· total 135 to lro:~treefl cov~r1ng ,the ;.;rhole ~nge of 
diam-ster and height classes. Woul d be f'elJ_ed~ It is 'B.ssumed that :30 sa.Dl:)le 
plot!') '\I"'Iu'_d be e'lii'f"icim t to provide th3 .l.'bC've rE¥luired n-_1r'!lr-=, of t't'9dSi 
to':P3 i'e .... _"; . ..n .. , The selection of these 50 plots 18 to b9 mlll3 r-t.;..,CbIrJ,y. 
ThE: pwts 9('~e()ted \lith the help of"random'tabla a':'e giv~ in the 
an~e:~e - 1. 

2.1 To C;.~11cct the data fbr-volume 8.nd,-cul1 factor study the 
'tr~eS wi'_Ji h.!lvo t~ be f~i,le-d U, enable the roE1).~u:r.e!!;Ent; a.t d'.f!'e~r::;:lt 
places of .baiSht ... For t;ds ,purpose, it is necer,s(!l'Y' that tho '':r<:JOS should 
be s-eJ.ec~~d 'Witlx.ut 'tlas, and amuld ,represEnt the , ... hola class of population. 

2,. 2 For this ;purpo sa in dl-ch aa~le" plot, a ttlJ~Y' \.Jill b~ ts,keo -with 
rdssc:lf>e. an ~.n in.v~:lt.,r.r us'!ng b8.sa.l,e.r~ :f.B.r.t.or - 2. All tIv~ trees 
01' l'J c~ "li;1T(c,'C!' ba r-k; ~'l1i over vill be set'l~~l' nl~1bere 1;'1 the of'quence 
of t"11:y. '~&l!l ~;£JJ.:r 0J 1.;.1 Sta7.; ~m North lJ~?t. G~~cct:bn and proceed :in 
a 8'W'e~ -in. c10 cl:--..ri~~ till it ooDlJletes the oi:-cl.e. 

~ ~ ". '.~ 

2.3 'I'm num'beI' of trees 'fbr felling ,at 'eJ.ch sanple pa~t 'WOuld be 4. 
to 6. Fbr this tak8 the ~il,y as described 1ri pa,11! 2.2 and g1vfn them . 
the aeri~l.l'1lllI:ber. It b9-s been deoided. to fel1 first 4 to 6 even nWJbers 

'01"" trees fbund).:n t~ ta-~., 
" 

-If-the l"61uired.:"numbers of trees fbr one diameter/he1ght class 
are achieved and other dia-be1gbt 4B.S3 trees ara not ~val1able .the 
f.eUing, ~y not, be d.one at th'it saJq?le point. -

2,. 4: ,In order to ~uce the 'expm"d1ture 00 ' this Btudy ,and- to 
"B.wid the feU1zlg of mrs nUDber oE"trees, it bas bem decided to rIlrr'J' 
out the measul"'ements £or the study :m. departcenta.l, or cont'I6ctors coupe, 
if' avaU-Elhle a.dja.cent to the eall!J1e plot. - , . 

5. 
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3. FELLED I'ROar;OO~1 

B.1 The Crew leader sh:>u1d CXlPY' out the approaohes o~ the 9~ple points 
selected rElncDrnly, "'here the felling is to be done. This 'WOrk sh:Juld be 
conpleted at the mrs., where approach deserifltion for all the sanple plots 
are avallable. . 

5.2 JJ.l. the tools and i.n}11ements should be' oollected fur the field 
work befbre proceeding to the field. The crew leader slDu1.d w.ve a list 
of tools rfRuired in the ibrest and Bh:nud check it personally. 

:5.5 Locate the Sacple point with the help of apl?l"08.oh desoription amd 
maps or the-e.rea. In case ths oentre of the plot {peg) is not avaUa ble 
this can be loc:nted with the help of r~ferEnca tree.. 

5.4 In elise _the old sarrple points are not looated inspite of tmrough 
s Etlrcl1 all around, thm locate a sanq,le point afresh, as it is done for 
inV€fl tory, and fix the tloint.. Record this f'act th!lt ~ha .sanple point done 
by invento~ crew could not be located. 

5.5 ::From the sample point, take a re1ascope tally using basal area 
f'actor-2 and siva serial 'number to .9011 the 1 in 1 :trees which are J.O em. 
and aboVe at breast height over bark. 

'5.6 Mark 'th9' breElst height point :in a :range in all trees on the side 
facing to the p~ot centre. The diameter sl::nuld be taken to~rds ,the 
point cEntre and perpendicular to thB 'point cmtre~ 

3.7 Feiling of the trees Slx>uld be undertaken under the direot 
supervision of' crew le'lder. The trees sl'Y;>uld be felTe<L as ne3-r to the 
ground level, as possible. The trees soould be felled using all 
predfutions fur fe11:ing. FOr :fell1:lg, use power ~.1n saW' and hand saws • 

. ,~.. NUMBE:uNG OF T~ POmCN I 

4.1 The following sequ~ce w::Ul be used fur dmoting the main stem 
and the branches 0 f the tree.· The II1l.m stem of the tree upto too 
leadin g Broot wlll be tree port1cn 0.1 and the b~n ohes will be oaliad 
as tree portion 02,0:3 ,04- and so on depending upon the number of branohes 
of 5 em;. diameter over bark. See figure 1. ' 

5. MEASUm:MENT- OF ST»1 WaDi 

5.1 Measure the length of stem ~cm the bre'lst height point -'UJ)to the 
tip oi lea'din g- sb:lot plac:lng the tilpa reading 1.37 ~tre, at B. H. ~f the 
tree a.nd record .. ,the length of' the tree. Let this be IL'. 

5.2 Marking or the sections will be at 'LI10, 2L/1O ••••• and upto 9L/1O 
along. the IJtl.:1n stem or the tree portiOn' 01. If there ia any.a1:nol"l'lflllty 
on the 'stem-vith the~ tree-portion 01 such as knots, s-welling, blns etc. 
mark m1l.st be'shifted_a:oove or'beloy, £'rom ,the poii1t ~o th9.t the abnornal 
portiDn is a.voided •• The, .marking should be cOntinued upto the tip of the 
tree upto 5 em. d.b,b. Also II6rk the sections 'Where D.O.B. is 5 em, 10 em 
and~ ~ ·em- and reoc>rd in- the appropriate colunn. In ~se L/10 sections 
':fall' on these ditJ.meters. then s~rate !!ilrking is n:6t_·required. Out the 
tree at the varlou.'3 sections n1lrked with the cl1llk. The· trees should be 
cut :in Such a ~nner that the end iUces are perpendic:ul8.r to the axis of 
the 1og. • 
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s. N u1tf.ntIN G: OF·~_gr1 

6~ 1 N~ber' o'f' the ifections, should be done -seriall,)-, frnm the base of 
the -t~. to,_,the. t:1P_ (Upto 5 em- cCb.b;)., ,The tir.!t.sect1on Qumb~' 
"'ill be' 01 at the' Stunp'l'e'/el' and l the Sueces sively numbers ~il1-be above 
the atunp level at various points "here the1 seation, ~ve ~l.ready, been 
marked. The seotion will be numbere~ as 01, 02, 03 and 80 on. It is 
illustrated in the fig. No. II. 

~,~ . 
7.'1,"~ The 'follow'ng ms'lsuremerit's' are to be ~de'~d', recorded 'of each 

'sectiDn,on 'the: tree volume study fbrms-

Hei~t of ~ha'6ect~n'>f'tt>m the ground 'level. 

~ ~'Ba or first 'sect;tonji theeretidllly.meesurettElInt:should"be 
takm at ground level. ,The section or-the stunp laval will be studied 
whan it is not ,pos~ble ~o. get-,tha, tree cut exflctly at ~_hl) g!Yl'l.md laval. 
To f=!nd out 'the heig~1; or any": a ,act ion .from the gro-und lev~~ ,pe'3.::"ur'9lllmt 
-is :takEn flti~, the- br~!8t height p~:tnt 'whicl1 fOr.IIIB the refe.r31ce point 
even f'br tha section at breast height point.' ·Fbr ~ p~:~ c:,i . 
measuremmt the height of anyi section, plaoe ,1.5,,,? metres pOUl~ of the 
tape at breast and take the re!idin g. The height w11l. be moas-urerl oorraot 
to a. cen t 1metre. 

B;: t-OSlimtTIMWT' OF DlSJE1'Erb 

B.l On ~ch section the diameter 'over bark,and under bark. towards 
Bllrrple po:1nt, another dia~ter perpendicular to the :first will ,'be 
me'l-SUl"ed. The diametel"s -will. be measured vi.th the help of met=a saale 
c~rrect to a nun. If the :tace,~'i" thl3 section "here --the mE1l-Stlr-Cl1V3nt is to be 
done is not perpendi.cu1a r to the axis of the 10 g the SOl-Ie. will he heJ_d 
p-el?end1cu1B:r to the, axiS and Correct :d1e.meta~ will" ,!;>,e _:raoorded., 

~., COUNTING OF l411NU.AL RINGS...!. 
- , ... I 

9.1. . Count the,,1xJta l number; 0 :r r:lngs s'rfd' reco~d' inc,the approprillte 
oolunn. O'lre Boould be taken:to 'awid"f\llse rings ''Which Bolne times 8.!,pears 
on the sections. Fbr this comt only tOOee rings which form! a conplate 
oircle. WhEneVer the mes are alose, IIIlke the use 'Of DP~11)r1ng 
g~~sses. To Iltlke' the. rings mre distinct you. ~ c1_dln the ,cur_ portion 
of, the' section ,with .¢ter. 

10. "f1E,llSU::taME}!T OF DEFECT. 

10:1: Secticn 1s to b'e eJt1lmmed to See if..:there ere any defects on it. 
Th9re iri-y be rot, Knot, 'hJllowness etc .. on the ·tice of·th~. B":lc~:ion. If 
the'~e is any' def'ect "then 'EI'l.C1l.OSEI- the de'fect in a. rectangle by ct:'!!,ving a 
11ne with copying -pen."cU and measure the sides- of the .. re'ctangi...o.r and 
~r1te in the.appropria~ oolwm. This 'Will give the ardi of the 
,defoctive portion. Somtimes'defect. g\Y.,be present .in JrOre th9-n one 
pa'~~h thm it bas. to be e'~mjnoo.~whether it is ,possible to truce out e. 
Bound p1.eca in betwem the de:fective port~n_5., 
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10.2 If the t\IO detective portions' are within 10 em it 1:1 then not 
pos sible to take out anY' somd piece in : between."" :l'n SUch "eases the 
,defeotive po~u,ns will be oomb.:1ned and on-e ~ect8.ngu1a:r portion .. 
oover.1rig the entire defeotive'ar~:-wllJ. be there and .its measUl"6Inent 
vlll be .reCord~ Where the, dei"eot1.va por1;:tilne ~re I!t)ra t~n.lO" em. 
a.p.art th~ rn~surellim ts D:re: to be·reC!Or.de,d,; sePB:~t~1"y' by' ~c.1osirig' each 
'Wit.hin' rectangle, See Figure n. 

/" 

11. ~1SUl:W11MT OF BRANOJI WOD, , 

All the bra.nches of 5 em tlfid a.bove d:>b-are to be co)lS1d&red as 
~eparate tree portion. Just 8S jn ()."l&ij'of trei'port1.on 01; l.e. the 
main' stein when' tirst seotion is at the bas,e of' the tree" BimllarJ.y in' ~se 
o£ b:ta-nches the .fjz-st seotion 'WOuld ba,~t, the base 'of.tha.b~neh, i.e. 
froll1 the junotion of the ~in stem and the b-rench of the junction of 
the brs.noh and Bub-brenoh;'"iae the case, ~y be. 'l'he sub-b~noh m~ns 
a bratl,ch 'Which is not originating from the n%lin st.em and·whi.ohia rom1ng 
out 0 :r"other bre.rich..' The further section, of' the branen wUl oe done at; 
a interval of one .metre till,the po:fnt"~where 5 ern. diameter over bark 
,is reaohed. The' portion of, the b~n_qh leas than, '5 em. oob will be 
i~ored. If the:length of "the lEt.9t section yhere, 5 em. ,dob '!l:LB been 
reached is less than, 0.5 metres, it,sh:>uld be fuclude.d~:1n the prev1o~ 
section. But if the length o£ the last section·1So IIDre tllln 0.5 .metre 
it ~ul.d be, t.reat'ed ·a.s a ,SepILrElte aection:._; , 

12. §TEM 4M~SIS 

8t(llll ana1ys:is will be carried"out in ehir. on the same trees in 
(laeh dia.meter a.nd height class, {'alled for 'Volu.'lIB stUdy.. The JlBa'surelnmtA 
a. re to b~ 'dons' on the fB, 00, 0 f ea ch seetiDn and. also, in the bre!;lst. height 
sect.ion. 

lS. DETEnMIN _\TIOl~ OF A V&i1..1\.Cffi. RADlII 

15.1 'FOr 'eacli'section t"" under ba,rk d3-p.iP ered .d~IOO~e~ at right 
angl.as are totalled and averaged giving avera'ge diannter and this 
figure is divided by t'WO to give_o.ve~ge radfus •. ~o nve~ge radii 
angu.ltl rly a,s far apart as possible soou1.d 00 located on each sectio-n 
,covering, from' the ,P ith' to the circumfurenoe 'W1 th the help 0 f ~ne.1YS is 
rule Ol" oromClry SollIe .. ' The .Gale ction radii shoUld be I'\lJ.ed on the 
section with the:,8of'ti' pmcll; - - ' 

, 'I' 

13.2 Th& .ci.rst' JlIBll.sureIllEnt is a,l:wa ya to be 'cXlne. ~t br~:5t he:!:ght 
section, JUlrk the two avel'8.ge radii as .. explained a:oove. "~Count t.he 
r:inge f',rom the pith to the periphery on these. avel'8.ge radii and'lfie pin 
a.t. CNer";f 10 ringe. In ~se the tQtJl-l n.UliDal"lOf rings are not llUltfple of 101' 
-then leSS thSn l.O rings vilJ. be 16ft in beti..reen the last' p.in and periphery 
of -the S'ection • ,If" the annual ril'l gs are olear an d well '" spa. ced i.t iB 
only neces Sary to :plllce <9 strip alan g the sele ct'ed radii., if 'there are 
de:f'ects on 'tna surtaca c.f the sect jon. ,it nust, be a1~ned. Moistening 
,~ith ~tE;ll" br~gs' out"t.he rings "In)re.,cl..~r~Y'. " 

~ .' 
13.3 Too first. nsasuremmt is· all.-aya to be done on the breast height 
sect:lon. Qrmt:1ng should"be done by deC8:des f'rOm' the p1t;h~ol1t~~ 
along the line marked. A pin should be, fr-serte<i on ,e!tctt' oo'q,l:ated 
decade. Leave the 1neoI1l'~ete de~da on c:trcumf'erEtloo~ It shoUld be 
ohecked tro.t there i_S"same number- or rings on, eaoh ~d.1us. 
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1:5.4 On each of r6J:flinhlg section, &"number of rings mrresponding 
to the outer Jl!)st in CD Rt'let e_ de ~da on the ,-hre'l-l!It height seotion 
should be marked orr first, oounting hum the cambium. 

13.5 The rGllfl.1ning rings should be marked of'!' :fn deOlde'o:)Unting 
inwards and the total number,~oted. 

13.8 lt1dl! shouJ.d be measured from the pith' out~rd to ~each pJn 
beg1nn.1n,g ,with the outer.II%) st. Theas JIlE')a.suremen.ts 8muld'be tskCSl ~ 
to the neB-rest millimeter. Repen.t'the JtB8.suremont in ~ll ot;.her 
sections in the same vay as explained above. 

14~ SEEDLING PATA, 

14.1 Free gro\oling seedlJng, .from 1 me to 2 m. in height'·sbould be 
selected and their ages determined by ~ny metn:.d ",hioh fJ9.n be ea t1SfuctorUy 
applied. Fbr this purpos e, the data soould be recOrded iri: s-ead11ng d'J,tPo 
form. It is better to select the 9ae<:Uing 1f" it is oocurring n~r the 
sanple point. It the s eedl1l1g of the r~uired he1.ght 13 not a",allable 
oe9-~ too plot, then .the adjac-ent area 500uld be searched. One seedling 
at one plot \IOuld be enough to .g1v'a th& desired result. 

14;2 If the ,felling is fJ):mg on in Some departmental or oont:r6otor1s 
coUpe and which ~ll, near the saJl!>le -point, this (lata rrf'.y be recorded 
!"rom the i"ell:ing coupe. Count the rings at the ground level and at 
height of 1 JOOtre, .1.37 ~t>ea, 1.!-) rMtl"$S and j. 75 IT'9tL'eFi And .I:'l;Joorfl in 
A-lJpropi-R te oo111nn~. 
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TREE • vOLUME STUDY 'FORi.I 

,Tree :Vollt.M Stud'{ ( .Ebr stondihg trees). 
I • • I 

All the oolUlllls .in Tree VOlUIlle Study :'Form {(for standing t"l"~B3) 
excapting'Vol. I to S,und 77~78 are to be ruled. The infol'Ill/J.tion :in. 
col., .s.;.23 pertain ,to ,~~e plQt descriptiOn 'ore)1,om and 001. 24-63 perta1n.s 
to 5 a n:ple tra~ form data as givEn,_in the'Inventory Manual fur Chir -balt(Hi') , 
Fill up e9.ch colum as explained b61ow:i-

,golf No. 

1~ 

4-5 

6-7 

8-9 

10 

11 

12-14 

15-
16-17 
18 
19 
20 

21-22 

23 

24 

25-27 

28 

29-31' 

5~4 

-Job,No. 

Ol-rd De~i~ 

Orew ~eader. 

Sta£e 

Fo rest Division 

Forest Type 

Species 

Origin 
Avere-ge Height 
Size class 
Grow density 
Slope 

Altitude 

Aspect 

Tree No. 

species 

I::b minon ce 

D.B .. H.O.B. 
tov.Elrds S" 11. 

D.B. H_O.B. 
perpendi.oular • 
to, p.C.S.P. 

) 
) 
) 
) 
) 

LeJlse, it .. blank. 

Leave i.t blank:. 

Give, 'your o?,ds NUllIb~ 

Fol:' 'H..~~ 'CO'de is 02. 

Give the Code of the division in v-hich 
you Ilre 'W'Orlc1iig~ The code number fal: 
'di.ffel"mt divisions in given" jn the mventol'y 
~fan 'tiil. .' , 

Classify the Forest into 'foreSt type aa per 
t.he instruction giVEn in the Inv~tory MBmtal. 

"Write the Species- code in col. 12-14. 

Refer F.D.F. inetruc-tions in Invoo.to17 fbr 
Chief belt (Raj garh-.Nah!J.n). 

F:l11. u'P f'rom the list available at the 0 fficG. 

Flll up :frorn the list available at the 
o friee. 

Write the number 0 f' the tree. 

Ref'er Inventory Man Ull fa r ~ j ~ Th--Na.11ln. 

Rafer Sample Tree ibrm Instruct-ions in 
Inv~tor.r Manual .. 

M.e9-sure the diameter at breast height 
with the callip at' :pointing the longer arm 
to~rds the sanple point or peg. 

Measure the dia.meter at breast height keeping 
the longer a.rm of the calliper in a. 
direction pel1?endi.cular to t.he- S:urp1A point. 



35-56 

57-38 

39 

40 

,,41-42 

44-48 

47':"48 

Height 0 f 'the -
Tree 

Clear Bole 

Nat~.l defect 

Defect ethers 

Orown width 
to~rd8'F.C.S.P. 

«Crow width 
perpendicula.r to 
'5 .. 1' • 

11;7' 

ifefer .S8.tllllo Tree Fbm -:Instruction in 
~v~tory Hl1n~~ 

-do-

.~ I _ __ 

~-

Measure the e:rom vidth in the direction 
o t: Jthe ,saJrple point;;".irl "de ci.treter nn d reoord. 

'Me9-BUre the CI:"O\b vidth in, a direction 
-. . .. _, t. 

perpendicular to the snq3le po in t in daoi..moter 
and reoord..;, 

...... 
Last 10 ydJ.rs Refer s~IIpla tree f'brm. instruc:tion :in 
,1ncremmt -to-ward3 S~. -t'm Inyentory l-1anual. 

49-00 lJlst 20 y~rs ~do­
incrammt towardS S.i. 

51-52 lAst :30 years -do­
in cr emE;ll t to 1,.,B. rds II. O. 

55..;.54 Last 10 yeers -cb-_ 
'increment p erpendicu1e.r 

, ~tc,. ,S,;'P. 

55-56 -Lest ro ydlrs 1nCTereli -&-
;p'erpendioular .to S.P. 

57-58 Last 30 years • -~_ 
lncremmt perpmdicular 

'to S.p~ -

59 Tree Felled Usa the !bllowing ende to denote whether 

60-61 

62"';65 

·84 
-' 

65-67 

sa 

69-76 

77-78 

Tree Not felled the tree -hlJ,s . been fella d or not. . . ~ 
4' 

Tree Not felied = 1 
Tree falled - 2 

No. of tree pc>rtions Write the tota.l nUl!lber. of- tree portion 'in 
the tree. This colucn ammd be ruled 
onl1 "'hm the -t~ee }'tJ.s_ b_een .felled. In 
ca.Se of' coniferous Species it will a1~YS 
be 01.. 

Total No. or rr'oos 

. Fo:int No .. 

CLu st e:r No. 

Grid lone 

c. C.G.R. 

Invmtory -1)o9i31 

This 'lJll1 correspond to ,the total 
tB.lliad- treeS .in .the Ba'~le poirit. 

Give the number of' the se.l!ple point 1.e.1,2 • 

Give the number of' the cluster in 5 digits 

·It is e.~\oay9 1 ibr H.P. 

Oi Va the grid re.feroo. ce 0 r tn~ .cl. ust er 

LeB'Ve it blank. 



,¥Ole NQ.. 

1-3 

4-5 

,9-10 

13-14 

15-18 

19-20 

23-26 

51-34 

158 
. !Rm VOLUME STUm ~ ~ll-f 'Fe' J ed Trees) - lIT 

Flll Up the ,varioU9 c61wrns as e:Mplain'ed below',..; 

Job No. 

Go. rd De s 19n 
-, 

Tree Number 

Species 

Tree Portion 

Section No. 

Height of the 
section. 

D.().B. to \t1 rds 
point centre. 
.. :. 

LeSve it blank. 

-00-

Here give the' Berial number ,of, the tree that 
\18.19 giv91 ~'to 'the trire~after tak:1.ne to.lly. 

'Give 'the I:p Boies OJ de for the tree. 

Write the code for the tree portion for' which 
the dl~ is being recorded :In the subsequent 
OO~unnB. For ~in starn. it 'Will be 01 and -for 
b:rcriches it 'Will be':02;05 and So on. 

How the 6eotion "'ill be numbar~d lila Q.lraQ.dy 
been e:xplB..1ne~. Here "write the section no. fur 
'Which. the dUta is oa'ing oollected. 

The heigh.t of'-,the':seotion a'bove the base of 
the tree in caBe of 01 portion and above the 
jmctlon of' the bre.nch llnd stem f'or' junction 
(If' t'-K) bre.nches,om case'of' tree JX)'l.'tion 02 
or rrore to be given .in ,th:1s. oolU!JD. It has 
been a.~ready e'JCP1D.ined that B.H~ lI'i11 be takm 
as a ref"ereno-e point fur the determination of 
the height 0 1: ~the section fur portion No. 01,. 
The height is to be reoorded oorrect to ,too 
neB-rest em tilneter~ , 

Measure the diameter over bark tWJa:rds point 
~entre upto :the n61rest millimetre. 

D.O.B.perpen-- MeasUre the diameter over bark in a direction 
d1cu18,r to. p.C. ,perpend1ouJ.a.r to the point centra u:pto the 

- nearest millimeter. 

D; O.B. towurds 
1'. C. 

D~ lJ~B. pe:rpen':" 
dicu1sr 'to 
p. c. 

Nee.rure the 'I.1I1der bark diameter toW'S.rds 
point, centre upto the nearest .millimeter • 

.. 
'MelLsure, t.he under bark diameter in a. direction 
perpendicula.r to point cEntre to the nearest 
millimeter. 

'No.:' of ringe 'at Count the nwnber of' rings -on the fn,ce ,of the 
the ' section. section :from the pith to' the periphery~ot the 

Oul.l ~sence 

sect:1on of l"eooro -too number. . ' 

E:xf!l.Drln e whether there are defects on the: Beotion 
01" not and fi.ll the app~pri8te Q)de. as given 
below 1-

oe fe eta pr eS en t .:. 1 
De feet s a. bs eIlt - 2 



Type, or- defect 

41~ ) S1:l;e of 
44-4S ,) -re~ngle .. 

47~ ) 
4~51. ) 
52-54 ) 

1:59 

This,' 'colwm vin be f'illed, only when m 
001. 38 the 'preSEnce of defect bas bem s,b,y1l. 
WhBl there D no defeCt put '0' :in the 
colurrn No. :38 & 40. In diose tmre is a 
defect it \01111 be claeiBified ':h1to the f'ollowhlg 
_:In "classes in col. 

TYpe Qf' dofOpt 

Knot 
ROt 
Orack 
Insect" .da~€e 
Burrs' 
twist 
,Others' 

(bd, 

1 
2 
~ 
4 
5 
6 
7 

In mI.-,·40 oaeh o£ th~ above defect jtJ to be 
further alass1f1ed aCQ:)rding to the descr.iption 
g1vII'l belO\l 1-

FibroUS Rot 
rocket Rot 

, ~n i!3' 'Rot, 

JSW. 
Loose kno't 
il1.g~t mo:t 

:9rBclrn 

1 
2 
3 

1 
2 

,S'~erfieial cxack;!J 1 

(Not' deeper t~ 0.5 am. and not "ider tltln 
'1,~) 
~dial. sh3ke 2 

(Qrack..rrom Burraoe :b:n~,rd9 deeper th'1n 2.5 em. 
and wider than 1 mm). - ,. ' 

Star-.sl11ke 
(Crack from pith on'WB:rds) 

Cup B~ke 
(Qre.ck B.IClng the ringa) 

Otheu 

Fire dalDige 
- llolll'Vne9s 

4 

1 
2 

&l'elo se: the tIel"o-ct. in I!l ro-Q'ta.ngle and write 
tl19 .measurement or the sides :In mm. 

Whm-tbe number or defeots is mrs t~ one 
these co1~s are to be Wied S'1In:U9.r to 
colunns 39-40. Wh~ever tl1ers :W no defect 
put) 00' a.e t hEl 9 ize 0 r the roatangle. 



55' 

58 

57 

58 

Shape of' 
section 

140 
Each saetibn hils ,to be e~.m1.ned :in re~pect 

. to its stlEl1ghiness. It' will be cla.ssified 
:iiJto tha Sollowing Ol8.sses and the appropriate 
'CCIde 'Yill,.bo: used 1-

St~igh:t -, 
Slightly bent 
(l~s~,.; t~n .10°) 

Pronoun cad 'bent 
(one bend mre than 10°) 

Ct-ooked , 
{mre than' 1 bend) 

~ 
1 
2 

4 

Ctl.assif'y' the end fllca 0 f the section 
in. the roll~wing classes and write the 
e.ppropria ta 00 de 1-

Oircular 1 
l1a.1iptical" 2 
(on e diatreter longer tJ:tln 
.the'other. by roore than 20%) 

Fl.,fted 
(whare 'the parphery o£ the 
saotu"n is vavy). 

.Anticipa.~ed out 
turn (BoUnd wood%) 

Assess 'the ant:1.oipated percentage of the 'Wood 
in round tha.t ~ be utilis ed £:rom the tree. 

,,' :' I' .,..~ 

An t -ic j_pa ted. 
out tum (SaVJl']. 
wood.%) 

While asseSsing the utl1:!Bable wood giv& due 
oons irl e:rf;l, tion to loSS :in fell mg. Ie fects 
natu:re.l erid others etc. The 8.s sessrrent will 
,be done for the entire tree and not section-
''Wise. The f'olloVling rode will be uSed to 
denote ~~' var10 US utilisat.ion ~ercEflta.ges 1-

,Upfu'10$ 
'10=,2Q%, 
2o.:¢Q% 
3~~ 
4().:fO% 
ro:60~ 
'eo:;.7~." 
70-80% 
~and above 80% 

1 
2 
3 
4 
5 
6 
7 
a 
9 

.Assess the anticipated out tUnl of the sawn 
\-I'ood~,!f't.er accounting fo~ the losses .in 
saying, : def'ects etc. a.nd c1a~sif7 ±oto c;me 
o t the' ':fDllowing das B ee :t-

o J ~ ~; 

~ful~ 1 
1~2@ 2 
20.:30% 5' 
3~40% '4 
~so% 5 
~~f 6 
ro.;.7Q%-... 7 

, 7 o!-8Q% ' 8 
00% and above 9 



63-66 

87-68 

69 
" 

70 

7~-78 

AVar&ge D.B.H. 
O.B. 

141 

011rul.ate the,nveraget:DaB!H,O.B. by converting 
the girth over ;bark.at.i:bree.st theight 'futo. 
dJ.a.meter. Average dla ruetet'" = Girth :x 7/22 
'Write the diameter nearest to the .:.mllliJr.e.ter. 

Total length o£ M~sure thl ,tength of tile tree :f'rorn B. H.-:point 
the tree(in ~.) to the tip 0 r the tree and add 1.37 M. to 

Total No. of 
section. 
, --

point'No. 

Grid Zone 

Cl..uster~' O~ tre . 
Grid ret"erence . - -

get the tote.]. length of'the ,tree. 

Hero''Wl"i to the total' iiwn1:)er' of sections ... 
for each ,tree portion. 

wrlte;.tl)a- po_int number of the cluster. 

It ""ill tllways, be 1 for ~P .. 

l-1r1te the c.-C.G.R. f'rom the ~p sheet. 

Leave it _ blank. 



14a 
. giID1lTH STUD't FOllM NO. TIl'" 

GRCnaH STVm lOW 

• Th~ de~U ed colunn'W"ise- :lnstruatiollS .ibr, ('1lling in the Growth 
study Pbrm. 'is -giv-en -below 1-

&-7 

l~U 

1~13 

14-17 

18-20 

21-24 

25-28 

29 

30 

51.:.3~ 
3~6 
37..;a9 
~42 
4~45 
4s;.48 
49-51 

Job No. 

card Design 

CreW Lea.der 

Species 

Section No. 

Height above the 
base 

No. ot rings 
on the a action. 

~dius No. 

o en tur,y CD de 

. I_Lea v e i_~ blank 

.-do-oi-

'Write !your cOde. 

Writ e the CX) de n Wl)ber ~ f the sp Boies, as 
givm ... 1n~the inventory- ~nual·:of H,.p.(Ghir 
Belt). In this caSe it will be al\.,(l.y"S Cbir. 

ilrite the number 0 f the seotion on 'W'hioh the 
measurement is being done. .. 

Meo.sure the Im.gth of the sact:1on taking BH 
point e.s -refermce I!lnd subtract or add.._the ft ue 
to 1.37 M .. depending upon whether the Bection 
is beloY B.H. or abc:lve B.H. reapeotivel.y-. 

CbWlt the total number of rings on the section 
and writ e the total (!Cunt. 

Write the average diameter over bark which is 
calculated from the girth measurement, 

'Write the average diameter under bark C9.1cu1ated 
bY' subt:t6cting double the bark thickness from the 
average dialOOter overbark. 

In e9-ch eection t~ B:ve:re.ge -re-dii w:Ul be dra:wn. 
Number one of them. as 1. and the other as 2. 
The mGe,.surement on each secti.on have to be 
dona on re.dius 1 md l'6dius 2 aq_,a1'6tely. 

Ilhm the total number of' r:lngs are 1J.I.thin 100 
then put cmtury (Dde 1. 'WhEn t.he number 0 r 
rings are 101 to 200 fbr this put ceitm-y code 
2. Simi1a rly when the rings are 201-300 put 
ooot'l,1ry oode 3 a.nd so on, thQ(means it tmre 
are 325 rings on ~ sect::l.on then fur the 1st tm 
decades wrl te 1 under CEntury' (Xl de, fbr 11th 
to 20th deeade write 2 under century code, fbr 
21st to 50th decade write :3 under the century 
code and ~r the reIlfJ.jning de~des 'Write 4 
under the centUlT oo-de. 

Under ~l.-33 write the wldth or the 1St decade 
in 001 .. :S~G wrrlte the vidth-of the second 
decade an.d. So on till oo~. 18-00 ""here the 
"Width of the 10th deea.de vi1.1 coflle. If' the 
total number of rings are mre than 100. Then 
fbr century GOda 2 vrita the width under 34-36 
and So on so that the roth decade 'Will coma 



5z:.S4 
55-57 
58-60 

61-65 

64-65 

66 

67-68 

-70. 

71-78 

:t-lidbh of 
in CD Ill'lete 
de O!l de. 

Total number or 
sections. 

,.- 1.- • 

145 
undrir", co-I. ~60." Similarly 'ftlr CEntury 
~et:)de,~~ :t.he:,width ot the 2l.st dettl-de will 
rome under 0:11. 51-35 and So on., 

~ite the width of 'toose ,rm'gs -which 'are 
:in the inoo.rrplete decade i.e. width oi'-these 
rings which are betweSl the lal'j;..,,;:p:in ~nd the 
pElr:!phery- of the section. .. - --

Write the total number of sections on whieh-
the Indl-surements, have beerf ,done. ,_ 

Salll'le Point .No~_ Wr~te_-the sanple',.point no. in this (olUJID~ 

GlustercNo. 

Qroid Zone. 

c. o. G~k. 

Inven..~!7' 
De~1!;l, 

'lll"ite, the cluster,·~umber 0 r the sallJ>la pOint. 
':~ .. 'b ... 

jIt ,v.Ul_ always be 1 for H.P. ar~. 

'llrite the alust~r centre grid referEnce 
aa dona:'ln the inventOry Y~rk &OJll, ,tlB ll'tLp 
she-et. 



144 
~,' t , 

SE~DLlNG RElGID' ¥OR-1 NO. IV 

The colunnwise instructions fur fil1_1ng in the See<D.1ng Huight 
Form i~ 'giVEIl below ·s.;.. 

-. 
4-5 

6-7 

s.;.9 

10-12 . 

15-16 

17-20 

21-25 

27-2.9 

65-66 

67 

68-69 

'10 

Job No. 

():l.rd r Des1~" 

Scoadling No. 

'., Species' 

Dia.meter at • 
Colla.r. 

Diameter at BH 

Height III ems. 

No. of rings at 
collar. 

liIo. of -rings at 
13, H. 

Tota~ No. of 
seedlings, 

Ol.'llster No. 

Gt-1c1 Zona 

C.C.G.R. 

Inventory 
Desi~. 

-do..:. 

'Write, your (b'do· NUmber~ 

'Glto ·the'''number c:f· the" SeecD.:ing. 'The' :f1.ret 
Beedling ta]{en for .felling and measurement 
wll1~·}Fl.ve 01 No., ,the.s'e"<Dnd .saedl.:in'g":ta-ken 
wm bo 02 and So on. 

-lIrita ,tha oode No. of the Species as gi"e!l 
.:in the '.'in"mtory Manw.l. 

~ ... .,. _,_ ... ,.-
'Measure the over bark diameter a.t· collar with 
the help of Mtrjd'l~.ce.le, after cutting at the 
base in ndll.imetres a.nd reoord. 

Neasure the over bark diameter at the B.H. 
point with the help of nctric s()9.le, after 
cutting the B .H. point in m:U1i1retree and 
record. 

Write the total height of the seedl.1ng oorrect 
to eM'.!. For this JIleB.sure the length of too , 
seedling f'rom the baSe to tho tip of the seedl:lng. 

Count the totAl nuzriber of rings at the collar 
section and record. For this the cut should 
be c1~r and mada .... ith s}1:l.rp edged instrument. 

Oolmt the total number of rio gs at the B. 'H. 
section a.nd record. 

Yrite the total number of' seedlings filled 
in the vicinity of the saq,la point. 

·Vrite the saIll>l~ point no, of the cluster. 

llrite the cluster No. of the sarrple point. 

It 'Will al.\>Ays be l. fbr H.? ar~. 

Write from ,the 1I'A,p sheet. 

Leave it blank. 



14S 
Shl}f!}t - I 

List of }lba ds 

~. 12100 o'~Road ' ;me tan 99 in 15ms. 

~. Solan~a.han-:pa:onta Road 
(10 the survey,: are'30) 

109 

2. Soia~Rij r,ern.:.Min1$3 -Road 122 

:5. Na_ha:_.I:l-~lamb Bead ~d beyond 21 
4. Ja 111 dhr j,..,pe. no ta-Rl. jb£l..n-Ro hru l\:la. d e9 
5. Na~ll-Didlhu-;_Rlj"b!l-n Road ~5 

6. DldB-Iu-Qh)pB l Road 67 

'1. R1. j g'iJ:'b-Ne i-Ss mj Boa d 56 

8. NnHLn-BELgtl1ln"';'Rl- j garh Road a6 

9. sa].6~n-NarEig-Oc~gb9-t Road lJ7 

10. Sol6.0-Dl'flmlS Boa d 

Bajri 
o h,hB.p par 

'Dl1lr,' 
Dhulan 
OUjjar 
Koka 1; t;: 
K1111a_ 
K!tLd 
Itrol' 
Nadi: 
Ph!lrd, 
'Sl1lmlat 
Sokta 
Tibb!\ 
TatOh' 

Sheet -2 
Glossfll"f of Ipeal Tems 

Fine gT6-vel 

42 

'l..tootohed roof' or a rut 
A. ridge or a GpUr 
Cllrrtage of timber by labour 
~, pro:res sional. grazlar 

Miscellaneo1.lB species of :in.fen.o~ trees. 
Wl.ter oollrse 
A deep water (Dm"se 
A deep ravine' 
A river 
..In off cut. 
FOrest owned by vUlagers. 
Ilr'y- fuelwood,. 
P~k 
J. gr6 a sy blB.n k. 



Bras 

Chll. or chlr 

J:Co.dtlr 

D}j!.uri 

Cht3-1 

Jhin~n 

}la.ldu 

Kaclmsr 

Ka.U 

KltLfr 

KbIlr:ru oak 

Kusun 
Ma.ma 

Moru oak 

P11l1du 
..... 

Sal 

SQJ:I1l1 

Tondu 

T()sh 

~ 

GL0S34& OF "WC_gj N.1MJi!? OF moo 

Emblioa-oit1c~~s 

T ElI'"minalill." l;lllli!.~ 0:1 

/}lercus leuootric~ fora 
(Sr. Q. tncana ) • 
~-. ~ 

Rro.~<:iendron arboreiun 
Pinus TOxburghU 

Ce&-Us deoda.ra. 

Iagerstoe~~ ~rv1no~ 

fi'"avili nS!d;t.qoro. 
IP.nnen .oorotrJlndalidl _... . --
Adina oordifbl ta . .... 

Bo-uhin is. "¢I.r 10 €fl tA 

Pinus "WUllichiana 

~Cill ditecru 

Q. Some o'o-rp i fbliP­

~ohbiohera 01908(1 

Madl:uoa longitblia '¢l.r lat.:l.f'olill 

I')lel"cns 1:rlJ:pla~a 

Mftra.gy.oB ~rvifbli.n 

Kydia. ()l.lyclna 

Piela. sithfanll 

Torminalia alata 
(Syn. 1'. to meptos n ) 

ShJrdl ro bls'~' 

Bom,'bax oe i'ttlo 

D1ospyr'O-S tounitosa 
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