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_PREFACE

On the request of Bihar Forest Department, the Preinvestment

Survey of Forest Resources took up the forest resources work in
western and central part of Bihar which extended over 14 Forest
Davisions, viz. Ghatra Naorth, Chatra S-utn, Loderma, Giridih,
Monghyr, Shehabad, Gaya, DalnonganJ, North, | Dal tongan) South
Garwa North, Garwa &sutn, latehav, Hagaribagh Esst and Haz;r:.-
bagh West. The work c-mtinued for a long time between 1971 and
1974, The total geographical area over which the work was spread
was also of a big order of nearly 53,000 sa. km. of which approxi~
nmately 34,5 was found tc be under forests. .

1Y Oy W

Before the actual fisld work started, a reconnalssance
team visited 3ihar during early 1971 i order to have detaaled
discussions with the Forest Department of Bihar with a view to
deciding the exact area to be taken and fixing the objectives of
the survey. Tha main objectives of the survey decided were to
estl mate the growing stock of important speciles and to study
the market conditions and demand an order to find out the quantity
of material avajlable for industr:ial purposes.

Growing stuck of all the wmportant species, forest types
and total growing stock occurring in the area has been estimated
within the desired limxt of precision. The growilng stock of bamboo
was, however, not cstimated because Forest Department of Bzhar had
sufficient wnfarmaticn on bamboos and did not express any need for
it,

Taking into c¢snsideration the Inventory results and
future demand projections it has been worked out that except salai
(Boswellia serrata), ncthing else will be available for industrial
purposes at least during the next decade. As o matter of fact,
the present growing stock of sal, bamboo, and other species w:|_11
hardly be encugh evenr o meet the demand of local papulation and
the existing mndusiries. It can, therefore, be emphasized that
very great efforis on the part of the Forest Department have to
be made for augmenting the growing stock of the forest by large scale
plantaticns, After all when we consider population of 18 millions
in the survey area (whica is more than many of the big countries
of the world) and vhen the Forestry situation as found out In this
report reveals a minus positicn. it naturally makes a very strong
case for actilon in the direction of creation of large scale planta-
tions., It 1s mderstandable that in an over populated area, it s
almost impossible o approoriate land from agriculture n favour
of forestry. But in this particular case, as the percentage of forest
area 1s nearly 34 there will be & laot of scope of Improvement of
growing stock by followirg the well-known modern practices of clear
felling, followed by plantati~ns of fast grewing specles. These
plantations should, however, be Interspersed with bits of natural
forest so that the whrle programne does not suffer from the stlgma
of monoculture.
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‘The inventory results have shown that salai wood to the
tune of 270,C00 nP1s available for industrial purposes annually,
This quantaty of salei wood can be used either for a big packing case
manufacturing wnit (1 view of the Calcutta market being not too
far away) and it can alse supply Taw material for paper and pulp
Industry of the capacity of 300400 tons per day,

Bihar Forest Department made another request that mn order
to assess the resources of minor forest produce they wanted complate
Infornatilon about the number of trees of varicus types of speciles
found n the area under survey. Therefore, information has been
provided with regard to the number of trees of over 100 different
specles. On the basis of this information, (in Chapter IV) the
availability of bark volume and sal seed has also beea worked out,
This, however. has not been statistically dene because such a type
of work was done for the first and did not exactly fall within the
purvisw of the Preinvestment Survey of Forest Resources. The
availability has been worked out by multiplying the number of
trees with average expected yield per tree. This, however, should
ge a very reasonable idea about the possibilities, and further
wmvestigatlons, 1f required, can be conducted systematically,

The coop-eration and assistance provided by the officials
of the Forest Depariment of Bihar s gratefully acknowledged and it
has to be mentioned, specifieally, that without their cooperation
thas work could not be done at all,

The work was ably guided by S/Shrx E.S, Das (Later on
J.N, Mullick), Zonal Coordinator, Northern Zone and thcir staff
worked very hard in carrying out the field work and preparation
of this report. Thear efforts are gratefully acknowledged.

Dated: 15-1-1977 ( ROMESH CHANDRA )
CHIEF COORDINATOR,
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@y SUMMARY
CHAPTER-T

THE SURVEY AREA

1a The total geographical area covered by Preinvestment
Survey in the Wegtexn part of Bihar is 52945,00
sq.Jms, The survey area ancludes Gaya, Falamau,
and Hazaribagh Districts and part of Honghyr and
Shahabad Districts,

2; The area lies bgtween 230} 0' and 25°,30' North
Tatitude and 83°,157 to 86°.45' East Longitude
approximately, . ’ :

3e Northern part of the area 1s formed by gangetic

alluvium. . The elevation varies from 150-300 .

- [a.m.0.1. metires/, Southern part of the area consists of
Chhota-~Nagpur plateau which 1s generally hilly and
cut off by numerous streams. The elevation of this
part varies from 350 - 700 metres a,m.5.le

4, The important geological formations of the area
comprise of mainly rocks of Archean, Vindhyan and
Gondwana ages, The important soil types of .the .
area are Alluvial; Red, Brown, Lateritic and Black
cotton soils, The average annual rainfall of the
area varies from 100 cms,_150 cms, - :

S5, The area 1s rich in mineral resources, ' There are
Jdmportent coal mines and mica mines in the area,

6o The important forest types which occur in the area are
Northern tropical dry peninsular sal forests and Nor-
thern tropical dry mixed deciduous .forests, The impor-
-tant species occuring in the area are Sal, Salaa,
Dhawda, Achar, Sain, Jhingan, Sidh, Kendu, Bans etc,

Te A1l the district . headquarters are- connected with
wmportant places-of the districts by roads and rails,
Except Hazaribagh all the district headgquarters are
connected with railway line, The road density and the
rail density -of the area is about 0,23 Km/Sc,.Km, and
0,026 Km/Sq.Km. respectively,

8, The fotal population according to 1971 census is 16,813,380
About 90% of these litve in rural areas, About 1/4th of
the population consists of gchedule castes amd schedule
tribes,
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(1) SUMMARY
CEHAPTER- II

LNVESTIGATION AND  KHETHODOLOGY

OBJECTTIVES
To estimat. the area whder different land use classes

1.

24
3e

4q

and different foresdt ‘b"nes1

To- estlmtte the total’ "Tow1nq suooh witnin + 10%
&%-'95% probability level and Lts. distribution in
different fofest tvnesn

o underta&e nerkdt and deman&.Studles.in'order to

estimate the present wood congumpolon by existing
population and indusiries and to pfojeot -the wood
reaulremeno Tor future,

To carrJ out accessibility and Cogt-Studies in order to
detérmine the cost at which the raw mate¢1a1s from different
forest arcas may be made available on the nroposed indus~
trial sites taklng into -consaideration the different modes

of extraction and transvort,

METHOD OLOGY.

Ta
2,

3,

4q
5ﬂ

'S"ys':‘bemati'c.sampllng.was’adoptedffor*.:.nven‘torv°

'Ilot Interpretation was done: with the help of Photographs

of the area fo avoid cruising of non-forested sample plots.

‘The' area estimates for 'forested® and ‘non forested' arcas

were obtained dn the basis of 100% photointerpretationa
The areas under. different’ forest types and. Porest Davisions

were! worked out on the basis of number of sample plots

falling in that particular catepovles.'

'Daua was malnly processed using" electronlc computer.

Daua in T'ecwoecl: of cost and acce331bllltj Stud*es and -
Market and demand Studies were oomnlled and processed
manually #ith the help of staff of the zone,

R T O
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(iii)
§HLPTER ~III

AREA OF LAND USE PATTERW AND FOREST TYFES

1. On the basis <f 100% photo-interpretation the area under
: 'forest land ' and 'non-~forest land' works out as under -’

' DISTRIBUTION OF AREA

A AP PrerTry

Land Class ' rea in fage of S.E;%
Sgq.Xm. total Area :

1, Non-forcsted land  34962,04 66,07 .

TI,Forest land 17963431 3%.9% -
i.Tree Forests ~ 16805,91 31,74 0;45_
ii,Others 1157 37 2,19 6457

| ..
Total Arvea 59945,35 100,00 -

Note 3= (S;E;%'=fstandard érror expressed as a percentage)

2. . The:follqwing forest types were indertified:
L. Sal
ii, Salai

iii, Khair
iv.  Bamboo
v. DMisc, type .
3; The arca undb; different forest tvoes works out as under'

DISTRIBUTION SI ARLA IN TREE FORESmS BY rOREST TYPES

SJo, TForest No,0f Area in : S.E.%

type sample hectares
points
13 Sal 744 396814 5,14
2e Salai 313 166939 .38
4. Bamboo 149 79470 8.01
5 Misc 1711 912566 1,70
N
TOTATL 3151 1680594 0445
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2.

SUMIARY
(av) s
CHAPTER-IV

YOLUIE TABIES LD GROWI“TG STOCK

589 trees cf deie“en‘t species -were felled for preparation
of volume tables and calceulation of cull volume, The selec~
tion of sample dlots and trees to be fel led, was done
randonly .

Oout of 589 trees felled only trees of Sal and Selar were
of sufficient rumber for preparaticn of volume 3ables, 4ll
the rest of species have been grouped tozcther and one
volume table has bcen prepared for the regt of species,

Usj_mcr these volume tables on plot enu.meratlon data plot
volumes -were calculated. These plot volumes ‘were grouped
together in ecch forest type and figures for volume per
hectare in cach forest type were computed, The area and
growing svock figures of different forest typcs are as
under -

DISTRIBUTION OF VOLUME BY FOREST TYPES

Forest Area $,E.%  Volume  S.E.% Totsl volug S.E.%
Type in nexr me 1n 000m
Hectares hectsy?
12y m

-

Sal 3,695,814  3.24 35,6175  3.14  1413%.443 4,51
Salai 1,66,939  5.38 48,9719 3,92  8175,320 6,66
Knair  1,24,805 5,31 12,6045 7,28 1573.104 9,63
Bemboo 79,470 8,01 39,2429 5,95 3118,633 9.98
Misc, 9,712,565 1,70 35,3610 . 2,09 32269.246 2,69

TOTAL  16,80,594 - Un45  35.267141 1;éo 59269,746 1,66

i

There are more than 100 spom.es oceurxng in the area, The
importent. syecies are Salédi, Sal, Kendu, -Sain, ]Mahua, Dhawda,
Jhingan efc.-and the contrivution of these ecies . in the
toal volume worlks owb to 2350%, 184.1%, 5 3%p 5¢1%, 4.9%,
4,3% ond 4,0% respectively, The cull volume has been calcu-
lated from thc fclled tree data, The cull volume. has been
calculated for 3al, Solazr and for rest of species, as underi=
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(v)

S;Nb} - Bpecics Cull volume cxpregsed as percent-

SR age of total volume,

7o Sal 3.60%

2, Salai . - - 2.00%
Je ‘ . Rost of species 4,40%

5, After deduéting the volume on account of cull the

position.of gross and net growing stock of different

specics from all %
table below:-

he forest types is given in the”

S.No. Species Volume in 'ooo® ﬁB
Gross Net

1a Sal 10696,352 10311283
2. Salai 13636,.37T7 13363,.649
3 a Sain 2999 .581 28674599
4, Dhawda 2542.009 2430,161
De Kachnaxy 531,034 507».669
6. Jamun 680,382 6500445
T o Bar 998,981 945,466
8.. Achar 2279.,682 2179.376
9, Kendu 3112.234 2975.296
10 Sandan 492,038 470,388
17w Semal 563,868 539,153
12, Bahera 417.295 598,034
15 Mahna 2808,240 27706717
14 Sidha 1449.748 1385,959
15, Haldu 7004.,525 9604326
16.. Palas 11004979 1052,.526
17 s Kusun 514,354 491,722
18.. Jhingan 2350,765 2247321
19, Bija Sal 998,409 9540479
20, Cther Spo, 10012,893 9572326

TOTAL 59269,746 570744815

These volumes figures differ when compared to Strata
figures because figures in this table are by individual
species or a group of species,.
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(vi)

6~,' The bark ¢T certain specics such as Dhawda, Sain,
Kahu, MAmla etc, arc used for extraction of tannin by
leather industries. The bark volume of differcnt
species has been worked out which is as under :-

S.No, Species Volume in 000 cubic meires

e Sain 802,442

2, Dhawda 655,831

35, Amla 49,002

W He R
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. SUIMARY
(viy) m———

CHAPTER-V

PRESENT MANAGEIENT AND - FRUNURE PROPOSALS

1. The total foreut arca of the survey 1s 17963;37 Sq;Km}
About 99% of this area is undcr the control of Statc
Government, Almost all the forest area is managed under
prescriptions of Workinz-Plans-or Working Schemes,

2. The 1mportant forests of tho arca are Sal forest, mixed
forest; bamboo forest, khair forest @nd"Boswelllﬂ forcsts,

b The objectives of present management arc to preserve and

' -improve the forest, to meet domestic recuirements of local
oopulatlon and sccure the highest flnan01al retum for the
State,

4, Sal forests are managed undbr Coppicc With Standard systom.
The Salai, Khair and Bamboo’ forecsts are generally maneged
under the Selection ind Tmprovement Fellings, Flantations
‘beang raised in blanks and productive arees-having poor
density,

5e The‘obgecflves-of the proposcd managcuent are to improvcu
the forest, -to meet the existing demand for local popula-
tion .and industries and to replace the existing crop of
‘inferrior and misc, species with more valuable species ’and
:SDGClGS'ln demand bv-lnduotrlcs.

6o The area having sloues more then 45 have nok been cons1-
dered for worklng 1 view of gite protection,’

_I; NG~ felllngs have been prescribed in Natlonal_Parks anid
wood reserves and pravate forests.

Ba ‘The workable arca under dafferent forest types has been .
calculated and 1s giwen below;-

WORKABLE _AREA _OF DIFFERENT FOREST TYPE-

S5.No, ZYorest Type T A (hectares)

1 Sal T 3,72,887

2 Salai 15564873

3 Khair 1,117,280

A Bamboo 74,678

5 Misc, . 8,574,540
TOTLTL 15479,258
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(viii)

9. Taking various factors into consideration the area
of different forest types to be worked under different
management practices is propvosed as under :-

AR®SL  INTO DIFFERENT INANAGEMENT PRLCTICES

S.No, Forest Type Total Clcar felling Coppice Sclcction &
frca  and plantation with improvement
rescxrve fellings,

1o Sal 3,172,887 - 3572,887 -

2. Salai 1556,873 - 1,56,873 -

3. Khair 1,17,280 1,17,280 - -

4q Bamboo 74,678 . = - 74,678

5, Misc,  8,57,540 6,00,278 - 2,57,262
”

TOTAL- - 15,79,258 7,175,558 5,209,760 3,351,940 |

10; hnual cut of important species. has been caleulated for
diffcrent arcas and is given in the table belows-

.TOTAL'vANNUﬂL CUT - QOF DIFFERENT SPRCINGS

,S:Nb; Specics " hnnual cut in cubic metres
1. Sal  2,06,600
-T2, Balai 3:8497_00
3, Jhingan . 52,300
4, OtheTs. 1:430,800
. TOTAL . . 13,74,400 cubic metres
#* Bamboo .. - ’ .22,5Q;OOO tonnes

#* Bstimates on the basisiof present producticn from the arca,

IR %
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'(ix) SUIMILRY

CH#PTER-VIL

V/RKET AND DEMLND STUDIES

1. The main objectives of Market ond demend Studies were
to work out the prescnt vood production and corsumption
and to project the wood consumption for the year 1981
nd 1991. o

2e ‘The production of wood from forest lend, revenue lend
and privete forest has been worked out and 1s gaven belows~

AVERAGE ANNUAL PRODUCTION OF WOOD aND WOOD
TR 0TS FHOW THE YELR 1968-69 T0 1971=12. .

. e

STYRCE ‘ PRODUCT ION
.T%mber n Fue% Charcoal Bamboo Kathe
m in m” - in toanes in tonnes in tonncs

- A, e Al 2 -

_ 1.G0Vf.Forests ‘ :
(a) Through lessee 2,05,568,35 82,865,28 20,409,50 1,15:606025 126.10

(b) Through Deptt  22,404,05 44,573,51 - = . 866475 =~
agencye
(¢) Through Righ . . '
holder & . . 155935,91 41,200,02 99,75 1,707.53 =
concessionists
Total(avbte) 2,43,908,31 1,68,638 20,509,25 1;18,180,53 126410
2.Revenuc & _ 423,68 1,114.31 - 201,50 =
Private
Forests
Grand Total - 2544,33149% 1.66,755 20, 509,25
(1+2) - N ce y
N 1518,402,03 126,10
3, The consumption of wood by locel pooulation and by ex1sfing

industries has been estimated on thc basis of survey conduc-
ted in the area. The timber going outgside the survey arca
has also been worked out and has been roeforred as ‘export'
from the area,

b The total wood consumption by local population and indug—
tries and cxport 1s given below:
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SSUMMARY OF TOTAT, ¥

(x)

WOoUD CONSUMPTIOY IN THE .RTs

: FOR THE YELR 1972“730

: 50

SMo, Irem SPECIES
531 Saled  Othgrs Bamboo = Totel
3 ) {m”) {tonnes
1, Housc Cons- 66,424 = 1.99,635  1,07,576 1,66,059
truction & TS
. repalrs 1,07,576(B)
2., Agricultural ;4,097 = 56,386 - a
3, TFuel - . 1,68,639 - 1,68,639
) - ()
4, TIndustries 71.588 [2,:567 61,472 1,002,338 19%5362
| 1,02,338
_ . : !
5» Obther Deptt, .3,880 ~ 610 - ?ngo
6, Total 155,989 12,561 3,86,742 2.09,914.5,55,292
(™
2,009,914
_ (B)
T« Bxport 76,710 = 2,14,025. 64,968 2,90,745
. (T)
64,968
: . ¢B)
8. Grand ToTal 2n323699 12;561 6g005777 2’749882 8’%63037
T
274,882
| | _\ " (3)
The.demand of wood for the year 1081 and 1991 has been
projected for different 1tems, The projcceted demand of
wood Tfor the ycox 19871 and 19971 for dlfferenb gpecics has
been caiculated and is glven below i~
TOTAL SPECIES WISE CONSUMPTION Y00D DURING 1973
AND PROJLCWED DEM RD FO? LH: fq R 1981 & 1997,
Spectes 1973 1981 1991
Sal '159289 1P 173868 m° 246631 w°
Salax " 18842 " 25122 "
Others 286742 7 638682 " 839846 ¥
TOTAL - 555292 md 831392 m3 1114599 n3
Bamboo 209914 tonnes 284350 tonnes 389950 tonnes
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1o

2e

3

4y

(x1) SUMIL.RY.
CHLPTER = VIL

WQOD BALLNCES

Tn order to hove sustazncd supply of raw-matcrieals for
wood based industrics 2t 1s necessary to estimate tic
present level of wood consumption by locol population
and existing industrics so as to noke rcalistic projec—
tiong of the demand for the future,

The wood balances after meeting the recuircment of local
population end existing industries uader the proposecd
monegencnt works out as underi-

WOOD_ BALaNCES IN THOUSAND CUBIC METRES

(Figures of bamboo zre in thousand tonnes ).

Species’ 1973 1981 1991
1, Sal 51 33 =43
2, Salex 372 366 +360
'3, Others 396 144 .58
4%  Bamboo 4G 34 ~134

Oon the besis of prescnt growing stock nothing except Selal
1s available for industriai slanning, For coping with the
local requirement ond future develovments of mdustries, the
growing stock hos to be augumented by large scale nlanta-
f1ons aad unless this 1s done, the consumptron will have to
be drasticolly regstricted which will not be possible with
growing stofdard. of living. .

The quantity of Salai wood likely to be available is
3,60,000 cu,n, annually which could be counted upon for
industrial plenning becausc salal suitoble for paper
naking and packing cascs, but as therc are likely to be
logring and conversion losses etec, the objective figure
would be of the order of about 2,70,000 m’ annually,

WA
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64

(x11) SUMILRY

CHAFPTERSVITT

COST AND _:-CCESSIBILITIES STUDILS

Cost and accessibility Studies were coerried out in
order to work out the cost of wood to be delivered
at the proposed industricl sites.

ilternative costs hove been worked out for the four
alternative sitcs viz Dehri-on=-son, Dcltanjan], Dhanbad
and Hazaribagh,

The area has been divided into cost units, for which the
details of infra-structure were recorded, The cost in
cach unit has been worked out on the basis of case studics
carried out by the crows,

Vorious fectors wnfluencing the logoing cost such as
topography, slope, c¢limate, infra-structure density,
availability of labour eic. for the oree have been studicd,

The cost of different operations such ag felling conversion,
stecking, construection of extraction path, transnert, ctc,
were vorked out on the basis of casc studieg carricd out by. .
_the crews and information supslied by the forest department,
A summary of cost of various opecretions 1s given bclowi—

SUMIMARY OF COST PER CUBIC METRLS FOR V.RIOUS OPER.TIONS

Tten sverage cost
1) Fellaing & Do CBse 6050/ m? or 2 palse'
conversion per cm.of dimater of
the tree.
11) Steckng
&) Togs ves  Bs. 0,50 per piece
b) Polcs soe Pse 0,19 "
¢) Coggins e By 0.09 "
. a) T,L, eoe . By 0,07 "
¢) Fencing post oee Bs. 0.06 " "
£) Fircwood T . )
(4m x2m x2m) eae B, 18422 per stack,
11i) Construction of Extraction Paths
a) Flat arca . B, 10/hectare
b) Hilly arca vee s, 15/hecctare
c) Very Hally 0o ks, 20/hectarc
area
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iv) Transnort

&) Kachha Toad vee 1) upto 15Km Fs,1,50/En/1P
ii) 1530 " Hso,'l,025 "
iii) 30"50 " Rso.”l_o"_ls "
iv) Morcthan 5,1,00
50 Kz,

b) Pucce Road oo 1) Icsothan 50Km. f50085/
Ko /1P
11} 50-100 Ko Ks,0475/Key/IP

i1r) Morethan B5.0,6Q0 "
! OO-(I»O

v) lMnenities 4o labour Bse 1. 50/”
vi) Overhezd charges %, 5 to 10/1:13

The cost of extraction of wood from cach cost unit %o

the deljivery sites has been woTrked out and grouped into cost
classcs, The volume of each ceost unit hos been calculated
on the besis of number of sanplo plots falling in that
perticular unit, The velunes in. different cost classcs

for brlnglng the wood to the delaiwory sites heve been worked
out by attaching the volune cof cost unit in cach cost class,
The volume of wood 1n diffecrent cost classes for different
delivery sites 1s given belowi-

VOLUME TN DIFFERENT COST CLASSES FOR DIFFERENT
DELIVERY SITES

Volurc . an 000W

Nanc of the destinctions

Dchri~on=son Daltangan] Dhonbad Hazaribogh

Vol %age Vol= %oge Vol- %ege  Volw- Aﬁégo
une ure urie e

Tcssth
% 100
% 160

lereth
Rse 200

an 100 7679 13,0 5143 8,7 12837 21,7 17237 2947
<160 33346 56,3 31058 52,4 27219 45,9 25600 43,2
~200 12286 20,7 16385 27,6 16564 27,9 9218 15,6
an 5959 10,0 6684 11,3 2656 4,5  T215 12,1

59270 100 59270 100, 59270 100 - 59270 100

HHHWN R
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CHAPTEDR~ IX

RECOILIEND.LT IONS

P~

tesily Accessible forest-ercas ere being exploited et
dengerously fest rete ond the forest growing stock is
thrcatened to be depleted within a very short period
unless great cere 1s teken in checking of 1llicat
fellings and in the cholcc of cutting practiccs.

-
°
3]

2, ibout 35% of the forest arca hes . o density of O/t OT lCSSe
Serious and cnergent cfforts should be rade to strengthen
the growing stock by large scnle ploantations,

3 Miscellancous spccies of lesser econonic inportance occupy
nearly 55% of the forested erca, Sicps should be taken to
convert thesc ercas into the plentotions of industrially
mportant and c¢r fast growing specics,

4 The  growth and growing-stock of Ss1 end Bambeo which
arc in great denand by local population, irdustrics and
nimes arc not very satisfactory. Scerinus efforts should
be node to augnent the growing stock and rate of grouvth cof
thesc species by suitoble nanagenent practices.

Se Onty Salai wood to the tune of 1,60,000 tonnes nay be
available for mndustrial plonning ofter ncctang the pre-
sent denand, This wool raow noterial can be uscd for
production .of paper, pulp. Assuning 300 working days
m o year the capacities of industry that can be sct up
for different kinds of pulp are gaiven below:-

S.Nos Kind of Pulp T Yicld fopacity in tomncs

1o Mechanical pulp 85% 453
2, Semi chenical pulp 506 267
64 The cther aspects for wnstellotions of pulp and peper

nills such as selection of site, availability of power,
transportotion of raw naterials and other inportant fectors:
have 4o be.investigated.

Ta The use of hahd saws and other nachines in logning opero-
t1ons should be introduccd where-ever fecasible,

Hede FE
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CHAPTER - T
THE SURVEY LA REAL

General Informntion

Te TAME

The survey area consists of districts of Gaya, Palanau
and Hagaribagh and part of Tonghyr.and Shahbad districts, This
arca, hercafter would be referred as the "Survey arca' or 'arca!
in this report,

2, ATEL

The totol geographical orca of the!éurvey is 52945,00
8q.Kns, The following Forest Divisions are ineluded in the
Survey arcasz- '

i) Chatra North
ii) Chatra South
iii) Koderna
1v) Girdih
v) longhyr
vi) Shahbad
vii) Gaya
viil) Daltangany North
ix ) Daltohgang South
x) Garwa North
xi) Garws South
xii) Iatehar.
x11i) Hazaribagh East
xiv) Hazaribagh West

3. LOCATION

e The argas lies begwcen,239:oo and 25°,30" Noxrth "
‘Tatitude and 83~ 15' to 86°45" East Longitude acpproxinately.
The erea 1s covered by the following quarter inch,and 1"
togg nap sheets, ' '

QUARTEL INCH SHEETS
i) 63/0,P
i1)  64/1
i11) 72/C;D3‘G1H:K2L
iv)  T3/A,E,1I,

Contents



.
ONE _INCH TO ONE MILE TOPQ SHEETS

Part Sheet

i) 63 0/8, 1216 = 3
i1) 63 B/5,6,748,10,12,13 = 7
iii)  64l/9,10;14515 = 4 ..
iv)  720/8,11,12,15,16 =
V) TED/T,5 = 2
vi)  726/3,8,11512415,16 = 7
vii) 72H/7,9 = 2
viii)  T2K/3,7:11,12 = 4
ix)  72L/5,9510,11,7,8,12 2 7
x)  T30/2,3,6,7,10,14 = 6
xi)  T3E/2,6;10,11,15 = 5
xil)  T3I/152,3,5 = 4

FULL_SHEETS

i) 632/9,11,14,15,76 = 5
ii) 641/13 = 1
1ii) 72D/2,3,4.6,7,8,9,10.11,12o13,14p15916
iv)  T2H/1,2,3,446,758,10511,12,13,14,15,16
v) T72K/4;8 = 2
vi) 720/ 1,2,3,446 = 5
vii) T34/1,5,9,13 = 4
viii) T3E/14549,13,14 = 5

4e S TTUATTON

14
14

R

The area is situated in the Western =and’ Central
part of Bihar, In the Worth it is bounded by district Patna
and river Ganges, Bharatpur, Santhal Pargena and Dhanbad districts
arc located in the Bast and digtrict Remchi is in the South of
the survey area, Western boundary of the arca-coincides with the
inter-state boundaries between Bihar -lMadhya Pradesh and Bihare
Tttar Pradesh, '

The area compriscs of two najor river—catchments, The
Northern part consisting of Shahabed, Gaya and parts of Monghyr
and Daltanganj districts forns the ‘Gangn catchnert and distriet
Hazaribagh forms a part of Dancdar-catchrents’
5. GEOLOGY

The inpact of Himelayan compression-daused s series of
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faults in the Northern part -of Chhota-Nagpur Flateou,.
The gangetic alluviun-fills up this *forcdec' between .Chhota -
Nagpur rlateau and the Hinaleyan nmountains, The Northern
.and Central part of the Shahabad, Gaya and Monghyr Districts
ore occupred by tnis alluviun. The geological formations in
Southcrm part of these dastricts -and districts of Palanau and
Hozeribagh conprisc mainly rocks of Lrchcan, Vindhyan and Gond-
wana ages, The frchean rocks includce both Schasts of Dharwar
age and geeisses and groanites, The Schists noanly hornblendic .
and buotic are the oldest rocks of the crea, The Vindhyan
‘rocks consists of Sand stone, Quartzite, lincstoncs, dolonite
cnd sholes. The gondwana rocks occur riostly in Palamau ond Haza-
ribagh districts, Interbedding of ccolescans wiith sand~stonc
is found owverlying cool with the laycr of. pebbles inncdaately
above the later, whilc shale underlics 1t, Most of the Gondwana
fornations have been affected by nica~peradotitis, Duc to
-contact netanorphisn, they have destroyed the coal fornations
at the cont~ct, '

6o SOIL

The inportant Soil types which occur in the drca are
Alluvial, Rec, Brown, lcteretic and . Black cotton soils, The
f1luviel "soils.arc formed by the soil.rcterials brought by
rivers during the tines of floods It 1s.nainly composed of
sand, clay end kenkars with sone gravels,’ There is a little
differentiatron between different scil . horizofis, -The soal is
nostly sandy in nature,  The soils. arce noutral ox. alkalinc in
reactione 4t sone places *he content of :Calciun €arbonate 1s
high with TH above 840. Thésc soils .are ' 'gerierally.rich in
available potachs These 80ils occur in Northern part of the area,
Led soils’oceur in ray arcas which are. nostl¥ formed on the parent
rcek, The texturd of the soil depends upon’ thé proccss of weae
thering slope and extent of crosione The soils on rigde tops
end on-slopes-ore poor in nutrient and noisture ‘content and
gupport xerophytic vegetation.  The light brown seils occur
in ammy arcas generally in valleys., These soils aré acidic in
‘reaction and have high percentage of scluable airon and Adlunina
oxides, Iateritic soils nlso occur in some high platcauw, In
nost cases 1t appcars to rest on gneiss oxr fledspathic granite
as in Netaorhat Tlateau, Soils in the valleys of Hazaribagh,
(between 'Chatra and Ttkuri), Palanau (fron Leslicgany]. to Banka)
and an weyy other plates arc found to be Black Colton,

7o TOPOGL,.HY

. The Northern part of the survey. arca which is occupaed
by the gangetic Alluviun are dotted with. rermants of Dharwar
hills, Tost of the arca in this part however consists of allu-
vial plains Slojes, if any,’are gentle, -The clevation in this
part varics fron 150n « 300 netres, The Southern pert of the
arca which consists of Chhota Nagpur pletean ig generally hilly
and broken country cut off by nunerous streans. The hill tops
are generally flat end the slopes very froii gentle to stecp,.
The elevation at rmost of the places varics fron 350 nmetres to
700 netres. There are somc high peaks in the arca., The highest
hill 1s Parashnath hill which i1s about 1469 nectres and standg
in the South Eagtern commer of the area, The other inportant
hills arc Neterhat (1220 netrcs) Bara Fahar (985 netres) Kotan
(918 netres) cte.
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B, CLIVILTE

The clinate of the  arca is choracteriscd by threc
definite scasons, namely surier, rain cpd winter, The summier
bering fron thrch to maddle of Junc, - The nmaxuw: tenpereturc
“duPing swher varies fron 400° P oto 105°F,, thouch the nesxirmn
tenperature crosscs 116°F ot nany ploces such as Goye, The
reiny season starts from the niddle of Junc but sonciines 1t is
delayed upto naddale of July., It lasts till the fairst weck of
Detober, The average "ammunl rainfall in the orea veries froa
100 enis to 150 cnse. The svers:e nunber of roiny deys in o, yeor
vorics from 55 (Saseren) to 78 (Hegaraibegh). The nights of
Januery crc the coldest in the orca. LvorogeinfxunUttgnpore-
turc durin’. the nonth of Janusry wvarics fror 45°F to 51 T, theush
mninimin tenperoture at nany pleces nay go down to freezing point
during sone nights, Frost 1s also ceommon durihg Jonuory, The
area of areatest frost corresponds opproxinately to the orea
coloured Yellow oh the rawnfoll nep.

9, TINERAL RESOQURCES

Daher is the rachest State im Indin ng rYor.os the cccu-
rrence of manerals is concerned, The survey oren helds the saric
positien in the Steitc 1n cese of nunber of naneresls. Darring
cool,y-1twost of the ninerals arc of prepolalczoic 2ame cocnfined
1o metanorphie rock systen,, Over 50%lof the World's best aien
18 supplied by nico nines of Kederma ond Gaya located an the
axea, Coal which 1s beconing incrcasiengly mnportmt sourccs of
enerry dve to hiké in petrol prices i1s also abundant in the
arca, Out of 21 Coel fields of Dihar ten nre locoted in the
survey area, of which scven nre mn Hazaribagh and three are in
Yalanau district. The nost inportont Cool fields are Dckoro,
Giriddn and Karanpura, The Dokaro Cool ficld forms o long
narrow strip in the catchnent of Bokaro river. The hundred-
feet thick Coalw-scan in the Bast of Dokoro is the chief source
of coa}-for the steel plant of Rourkela, The Giridih Coal
field which 1s also known os Karharbari Coal field is 25 Sge.ku
in.on arca*hovans varying thickness, These corl ranes »rovide
finest coking coal for natallurgical purposes. The Karcn-
pura and Rempur Coal fields lic on an nres of 600 Sg.loig.

The Goal rescrve in these fields 1lg estinrted arcund 6,000
nillion tomnes. ' Bouxite, an Ore centnining high cluwaua occurs
in Neterhnt palicau, Joradunar Pahar and Janira-pot of Palmicu
district and certain arecas of Hamaribagh district, ILinestone,
which 18 used for neanmufacture of line and cenent oceurs in

o nunber of places, The other inportant ninerals such as Silica,
Torax, mnanwgancse oxide, iron pyrites, graphite ctec., are also
found in the arca,

10, INFRLSTRUCTULE

Civilizetion trevels cn wires (clectrlclty) and roads
and this 1g the nediun communmication which serves as the veins
of cultural and other exchange Dboth in materizl and non-naterial
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aspccts, The nezans of comrmnication have recently developed
ir Dihar to a great 2xtent becausc of richness of the area in
nmeral and coal deposits, Dastrict headguarters are connccied
wilth inportant places of the digtrict, Except, Hazaribagh,
all the district heedquerters in the project arca are comnected
with railway lines, Desides nctelled and aon-nettaled roads undex
the control of Public Works Departient, there arc punber of
falr-weather roods teintained by Forest Departnent, National
High ways number 2,31 and 37 pass through the survey area, The
road dengity ond raxl density of the orea works out to 0,23
In/Sq.Xn. and C,026 Kr/Sq.Kn. respectively. The list of roads

2

with ne’ure ané length is given in AppendixeI
17, RIVERS

. The holy river Ganges touches bthe North Bastern porticn
of the area, - The other snportant river which flows in the survey
arca 1s 3one. - Iis’inportans tributor is Hoel which fiects near
Iohtaspur, The Seie is by far the nost_inportant. raiver i1ts total
length. s 240 ‘Fns. in the survey arca and 1s for, 1ife blood of -
Jhe agriculture of “nc arca, The other rivers arc Kiul, Sakri,
Tnalgl, Tunpur. and Xalnonasa whicn drain i the river Gangess
Other inportant river which/ serves inhbortint role. in the ficld
of 1rrigatien and cloptr city ' is Darodsr, Rivers such as Darckar
and Korer which era the *ributoriecs of DNanedar nmainly flow in
Hazaribaprh Magtzact, ‘

124 FORESTS

The forest of the lMonghyr, Gaya and Shahabad Division:
Lic in tht Gangr Sic plains and whose of others are on Chhota
Naspur plateau,:

Tae mmportont ferest types occurang in the.-area are
according *c Chanpien and Seth 1968 (1),

(19
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Tropical dry.meninsulor sal forests

S )3= The sal.rs poorer’ 1n' quality. . The
asscciates are hnosfeissus,’ Duchnania, Bauhinia-
srel.d, ' Doswellia efe, Anonf shrubs Wood= = |
i, Indigofera and Qdrissa are often abundant,
reponon contortus, and EBulaliopsis binnata

are The cornnon [rasses,.
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(i1) Northern “tropical dry nixed decidudus forepts
- (5:Bc 2) :~ The commcn specics arc Terninalias,
Anogeassus, lagerstroenia, Duchnania, Bauechinia,
Lonmece. Salnmalia, Adina, Schichera, Dendrocalarus
etc,
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. The following cdophic forests are alse found in the
arcas-

(1) Boswcllic forest (5 IE 2) 3= This type of forest
occursg nostly on ridge wops and drier localitics,.
The essociates ere Ianneca, Lnogeissus ete,

(i1) Dutca forest (5 TB 5)s=~ This typc occurs nostly
i noist lececalaities or in arcos hoving black cotton
soills,

{1ii) Danboo forest ( 5 TE.9) := These forests occur on
hall slopes, The common specics of bemboo 1s Jen-
drecalonug gtrictus., The srowth i1s not very gcod,
Clunmp size 1s pgenerelly snall, The other specics
occuring 1n these forcsts are Ternianolic, Togcrs-
troenia eitc,

Thesc forcsts ere generally nannged under various 110dle
fications of. copirice systeris The yicld is mostly regulated by
arca control,

13, EXISTING INDUSTLRY

~The arce being rich in nincrerl and coal deposites susports
nunber of bir end snall industries. The industries which nccd
nention ere fertilizer factory, Cenent factories, Collieries,
Cotton weerang, Silk fobric, Corpet rmanufecturc, Taper IMall,
Suger 11211, Cheriical factery, Rice and floor Iills, Icc factow-
ries, Enpgincering Units, Explosive factery cte.

Certain gnall industrics such as wood working and fur-
niture units, Saw IMlls, Tane factories, Diri Toking, Lecather
mndustry, Soap indusitries, Tasar mndustry, Stonc cerving, Irick
kilas, and nany norc arc found in the nrea,

144 TEODLE

The totol population of the orea cccording to 1971
censug 18.71,68,13,680, Abcut 90% of these live in rural
arcas, MAbout . cre forth of the populotion consists of scheduled
castes and Schedulal tribes, The wmport-nt trabes of the arca
arc Oxaovs, Kharwars, Cherps, Kisan, Bhogtas, Dirjiss, Dor-
haiyas, Ihndas, Korwahas, Gonds cte,

The percentage of literacy in. the arca 15 only 16% as
agamst 19,79 percent of Dihar and 29,34% for whole of the country.,
1lost of the rural population is cengnsed in orriculture, The
slze of holdings 18 snell in the area., People grow nostly two
crops but the yield 1is poor becausce there is little use of inpro-
ved seeds and fertilizers, fnong the people who are engored 1n
agriculture, 53% arc cultivators, the owners of the land end the
renaining are the agriculturc lobour force,
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~ People are mostly poor, Nearly 20% of the populas-
%ion lives below poverty line, The per capita incone of area
at 1960=61 price level during the year 1969-70 was R, 231,60
as against B, 339,40 for whole cf the country.
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CHAPTER - T1

INVESTIGATTION AND IETHODOLOGY

On the recommendation of Central Coordination
Cormittee for Preinvestnent Survey of Forest Resources,
a survey of Forest Resources in Dihor was under¥takern,
Keeping in view the infornation required by the State
Forcst Departnent the following investigations were carried
out :=

1; Inventory of Forest Resources,
2) Denand and lorket Studies,
3) Ahceessibility ond Cost -Btudies,

Te INVENTOY OF FOREST RESQURCES

-The nain-objectives for the inventory studics werc 3-

i) To cstinate the ares under different landusc classcs,
ii) To estinate “the arca under different forest types.

iii) To estimetc the total growing stock within + 10%
. at 95% prodability level end its distribution in
different Torcst types.

iv) To prepore the local volure tables of inportant
gpecies/speccies [TroupsS.

v) To calculate the potential annual cut for alterna-
tive nonapenent practices,

vi) To cstinate the cull in different species and species
CTOUDS o ’

2, "DEMAND ANT' MARKET STUDIES

The nain objectives of these studics were =
© 1) To find out the present level of wood production
in the arca,. ‘ .

ii) To cstimete the present consunpfion of wood by
existang population and industrics.

ii1) To survey the present stotus of timber markets in
in the arca.

iv) To forecast the level of. wood consuniption for the
year 1981 and 1991,

3 LCCESSTBILITY AN COST STUDILS:

The nain objectives of Cost and hecessibility Studies
were :-

i) To estincte the cost at which the raw naterial fron
darfferent forest areas nmay be node available on the
proposed industrial sites teking into consideration
the different nodes of extraction and transport,

11) To work out the volumes in different cost classes
which would bte nade available at the proposed indus—
trial sites.
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INVERTCORY -

i) Saapling Desim

Systenatic sanpling was odopted an order to achieve
the objeetives of the survey, This design wos seloe-
ted beeausc photosraphs of the arca cculd not be
procurcd prior to the survey  which could have helped
1 stratifying the forest arca into various stroto,

ir) Bumber of Sermple Flots

On the basig of data collected on voriation durin-,
Tecennalssance survey it wes consildered thdt alout
3000 forested sanple plots may be sufficient to

give the required precision in the volume cstin~ticn,

1ii) Iayout of Sanple Flots on the nap

Sanpling was done in systenatically and uniformelly
spaced sanple points, EBach 5% lonmitudinel and Ieti-
tudinel intervel on the nmap sheet was sub-=divided into
four equel ports of 11', Thus the sanle points

were 1% x 14" ( 2,25 ¥n x 2,25 Kn) apart fron cech
other, The mnterscetion of the 14' longitudinal and
1#' latitudingl lines werc the centre of the sannle
plot,

1v) Plot Interpretetion on the Thotographs

The sanple plots from 1" = 1 nile topo shects were
transferred on to the photographs by photo=intcrpre~
tation section of the Headquarters, As the photo-
grophs were of a big cnough scale, the plets were
classified only as forested and non-forcsted in
order to avoid cruising of non-forested plots,

v) Layout of Sample ot on the groumd

Lach sanple plot was locoted on the ground with

the nelp of phetograph ~nd the nape Ceontres of
cach sanple plot were loceated by meesuring distancoes
and takin; beerinsg from a selected conspicuous
rceference point, Varieble plot nmethod of sanplang
was adopted,  DBiterlieh relascop wes used for
finding out the . basal arca of the crppa. Tally wes
taken with Tagol [rda Factor I and DolieFe 2,

v1) The raw datoe were recorled in folloving forms -
i) Tlot Descripticn Form,

1i) Tlot Enuneration Forri,
iii) 'Sanple Tree Forn,

For detail of procedure please refer to Part I of
volune II of this report,
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PIIOT O~ INTERZRETRT T01

The ocrial photogrephs of the scole of 13:60,000

token durins the yeers 1966 an® 1967 were ovaileble

for the entirc erca., These photosraphs were uscd for
plot interpretation in order to aveid the cruising of ‘
non-forcsted sanple plots, 100% photo-interpretniion was
olso attenpted keceping in view the following objectives te

i) To ecstinte the arca wnder different land uscs,
11) To estinate the area under different forest types.
Due to Snall Scele of Photography 1t wos not possible
to identify the different forest types on the photorra~

phs. For detail procedure of photo—~interpretation, .
pleasc refer to part IV of the vclune II of this report,

DEIAND ANT JMLLRKET STUDIES

The present production figures were caleculeoted fron

the Ammual Mninistrative Report of the Forest Divie
sions. The saople surveys were conducted to estinnte

the wood requircnent for construction and repair of
houses, egricultural inplenments and for fuel, 411 the
wood Dased industries of the survey arce were visited and
wood consunption by these industries wes recorded,

411 availadle doto Tegoerding the consuiption and produc-—
tion were calculated and hove been quoted at relevant
ploces,

ACCESSTTDILITY AND COST STUDIES

The survey arca wos divided into different cost units

of loZming units fron where all the calculations of
infra-structure and other detcils werc recorded, 20%
cost units were visited and cost of various logming
opcrations werc collceted from the contractors working
various coupes. Only such units were visited where

the coupes werce under working, If o nunber of alterne -
tive for transjert rodes were avoilshle fron particular
cost unit, the cheapest one wos considered, Four
delivery sites have been.fixed, These are Dchri-on-Séne ’

- Paltongang, Dhanbod and Ilazaribegh, For detailed Pro~

ceture of field work nnd recording, please refer to part
II of Volune II of this report,

DLT/: PROCESSING
1) Inventory

The processins of data invelved docunentation of infor—
nation, punching the data on the cards, verification of
punch cards, their arrangment in proper sequence,

loading the data on to the nagmetic disks, consistency
checking on the Electronic Conputer, corrections in the
disk, calculation of felled tree volune, derivetion of
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voluae equetions, calcul~tion of velune of enunerated
trces cnd plot velunes end prewvoretion of volune
tatles,

The rnw dato fron the ficld fom 1is transferred on to
the punch cards with punching machine, The punch cards
were verafied in card verifier wnd sorted and orronged
with the help of sorter and colleter, Consistency
checkans of tac dote was done on the Elcctronic Computer
after prepering suitable conmputer »rofrarns, The under-
bark end overberk volunes of felled trees were calculoted
by Snalian’s fermula, ZTocal velune equations for Sal,
Selaar and for rest of snecies were derived, The stens
and volunes per hectare by species and diameter classes
were derived. fron the trecs talled in different dia-—
neter closses for Seol, Selai and for rest of species has
been cal=culated, . Dark voluncs of tannin yielding
specics heve also been coputed,

For de’nilel processing and formulee used please refer
to part ITI of Volme II of this repordt,

11) Merket and Deriend Studies

The processing hes Dheen done nanually, The data
collected for procduction of wood frem-various Foresth
Divisions were added to work out tne total production
of wocd in the aree, The consuipticon by local popule~
tion was calculated on the basias of per capita firures
drrived at by Sanple Survey., The consunmpbion by indus-—
tries was collected in acta»l survey,. The denand of
wood for the year 1981 and 1991 has been .projccted
taking into considersation the srowth in the population
an’ change in the.incone structurc, The wood balances
have Dbeen worked cut for the year 1931 ~nd 1991, on the
basis of annual cut and projected denond.

111) Cost and fccessibility Studies

The data has been processed nanually. The costs of
various logains« operations were collected and converted
wnto cost/cubic metres for felling and cost/cublre
netres/Kn, for transport, The cost for each unit Was
worked out om has Deen grouped in different cost-
clesses, The tdtal volume in o ¢ost urat has been col-
culated on the Tasis of srowins stock Ffigures of tre
sanple points falling in the cost unit, The volunes

m different cost classes have been worked out by
attaching voluie of different units and different cost
classes, '

F R W R A
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CHuPTER, ~ III

[BEL OF LAND USE DATTERN _LND FOREST TYPES

1. TAND USE PATTRN

The total seogrraphical area has Teen classified into
'"forested ! and 'nen—-forested' area on the basis of 100% photo=-
interpretaticn, The 'forested' area includes both tree forest as
well as degraded forest., The thon-forested ! area conprised of
scrub land, blanks, waste land, habitation and industrial sites,
water surface end agricultural land,

The 'forested'! and 'mon-forested’ arca works out as

under s-
TADLE - ITI =1
DISTRIDUTION OF AREA
Land Class Areca in Zame of - SJ.E.%
. Sq.Kn total Arca. )

I, Non-forested land  34982,04 66,07 -
IT,Forest land 17963431 33,93 -

(i) Trec forests 1680594 31,74 0,45

(ii)Others C 157,37 2.19 6457
Totel Lrea 52945435 100,00 -

HOTE:= (SiE,% = standard error expresscd as a percentage)
2e POREST TY?ES

The following forest types were identafied durlngb
the surveyi-

.Forest Type Descriptlon
i) sal Sal constitutes 50% or rore of the
CICDe . ’

ii) Salei Salai constituted 50% or riore of the
T CTOpe
1ii) hair Khair constitutes. 50% or.more.of the
o e CTope

iv) Banboo Tanboo-conatitutes 50% or nore of the
o _ CTrODe _

LV) Misc.type Where .species other than those

forning a forest type of their own.
constitute 50% or rnore of the crop.
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3. LREL OF DIFFRGENT FOREST TYIES

THe™ &rea under different forest types nes Leen calculried
by cavinz area weighta~c of each plot, This weimhitaze for coch
vlot cones to 533%,%35258, The area under different forest types
hes bheen worked out only for "tree forest's This i1s given in
Teble No, ILI=2 '

TADID Noo ITI-2

DISTRIDUTION OF RE.L IN TRES FORESTS 1Y FOREST TYZES

S.Mo., Forest ' lo. of ires 1n S35

type saliple hectares
10 20 p%mts 4‘0.- "5:

Te Sal 74‘4‘ 396814- 3 . 24

2. Salai 313 166939 5630

%o Thair 234 TOR305 6.31

4, Danboo 149 79470 3,01

5. 1156, 1744 912566 1.70
Total 3151 1680594 0445

/;_-o LREL OF POREST TYDRS IN DIFFERENT POLREST HIVISIONS

The arca of different forcst types i differcat Foresi
Divaisyoms s also been worked out on.the basis of givingzreo
weichto ;e te each sanple nlote, The areca wider diffecrent forest
tyocs 1n tree forest in dafferent Forest Divisions-has-hHeen-siven
in the Table Mo, I1I-3

T,DLE NO, III=3

LREA OF DIFFERENT FOLEST TYJORS IN DIFFERENT FORDST.-IIVISIO

s
Area: in ilrctarcs
S.Wo, Nane o t. H 02, OF DINTCLENT DOiasT T9.05 H
Division } Sal Salay Khair DSanboos Otners? Totel
T i . v
1 a 2 » : 3 [ ) 4‘ s 5 ry 6 ® 7 Py : B Py
1. Chatra North 3733 5334 22401 17067 50135 938670
2. Chatra South 33601, 2134 13668 6400 474063 108271
3. Koderma 6934 4300 3000 1367 67736 38537
Lo, Giradaih 51735 106567 533 2667 51735 117337
5o llbnghyr 26668 16001 2667 1600 60269 107205
G, Sahabad 11200 42668 3067 9067 120004 192006
7. Gaya- 1800 21867 218608 26067 77870 129072
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1 s 2 . 3 . 4'. 5 * 6 . 7 . 8 .

8. DaltanganjVorth 5867 32001 6400  T467 T4669 126404
9. Daltangang South40001 533 1067 11201 60269 113071
170, Garwa North 1067 15467 4267 533 45868 67202
11+ Garwa South 250638 8000 12267 6934 92270 144539
12. Latehar 49068 2667 6400 8000 61869 128004

13, Hazaribagh East 70036 1067 5373 1600 £5335 119471
14. Hazaribach West 62936 3733 10667 3200 55469 136005

15. Ranchi East 1600 - - 1600
16, Ranchi West 1600 - - - 1600 3200
TOT.LL 396814 166939 124865 79470 912566 1680594

S5e FOREST AREA DY LEGLL STATUS

The tree forest area by legal status hes also been
worked out. The area under different caterory of forest has
been found out as under:-

T;0LE NO. IIT-4

ILREE FOREST ARB.A 3Y LEGAL STLTUS

S.No, legal Status of the Forest Torested area
(hectares)

Te Reserved Forests 1594,140

2 Protected Forests 14,574,653

3. Nationel Tarks & Vood Reserves 16,001

4o Other Govi, Forests T 4467

5e Corrmnity Forests 1,600

6o Private Forests 3,733
TOTLL 16,300,594

b e T
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CHADPTER -~ IV

VOLUME TADLE LNH GROWING STOCK

Te SRECARATION OF VOLUME T.LDLES

Pellaing of treces was undertaoken in cach Forest type
at different sanple points. The Selection of sanple points and
the trees to be felled was done randonly. The following nunber
of trecs were felled for greparatlon of -volune tebles:

TABLE NO, IV - 1

NO,OF TREES FLLLED FOR PIERLRTION OF VOLUITE TaAlLk

DILMETER CLASS IN CII

1o o

Species .
T0-10 10~20  20-30  30~40 . 40~50 - 50-60 Morcthan Total
i N ‘ 60cn,
Sel 35 51 77 11 3 - - 117
Salay. 2 16 16 15 8 5 5 67
Rest of 75 157 97 49 15 6 6 405
specles -
Total 112 224 130 . 75 2% 11 '-11 589
2o Cut of 589 treca felled only the trees of Sal and Salaa

were, of sufficicnt nunber for the preparatien of volurie table,
11 other species have been rrouped together and onc voelune table
has becn prepared for the rest of the specics,

3. Lfter o study of ﬁhonvolumes“of'fclled trees local
volune equations-were ferived dircetly for the followinf speclces,
1) Sal
11) Selax
111) Rest of species
The foilow1n3 equations werc tried:i-

(a) V = a + bd?
(b) V = & '+ DD + cD®
(¢c) V/D%= a + BD?

(A)ayT = a +.bD -
Where V =Volume (u.b) in cubic netres
= Dianeter ot D.Hein netres.
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iy The following cquctions were sclected : fier teliing

into consideration, the standard errer ~f the estinnte, the

nmultaiple deternanetion co-efficient and the annlicarailaty of
the equotion in the entire ranfe of date,

Shecies © Dguecticng
3&1 e e \Y J = —'0.0‘}-6597 o+ 2.2271733

0.26499 + 2.592167??
~0,07T350 + 2,592167D

Salnl es e v
Rest of Species \/5

u

5e The local voluric tebles of thooo specics -re ;,1ven
in the following tatle s-

L.515 NO, TV=2

LOCLL VOLUIE T.” IE; OF SLT,SALLT LIND REST OF 3TECITS

Diancter Class S5 CIES

. s e

SLL S. LT REST O 8:LCIZS

5-10 0119 0392 .0108
10-15 L0437 0635 20546
15=20 . 1102 1014 1320
20-25 .1966 ¢1520 <2429
25-30 L3077 L2155 . «3075
50-35 SL43T 2919 +5657
35-40 - 6044 3817 T4
40~50 +5921 + 539G 141581
50~ 60 1.,3624 . 7964 1,7832
60 + - 1.9319  1.1049 2.5426
G, GROWING STOCK

. Using these volune tables on plot enuncration Cata,
plot voluues were calculated, These plot volwwes were |
grouped together in cach forest type and fisures for volunc
per hectare in each forest type were commuted, The reosults
erce given in Table No, IV=3 :

T.0DE N0, TVe3
DISTRIZUTION OF VOLUME I¥ FOREST TYTES

S.NO, FOREST ITca Sebuie Volwie  $5,E, % Totel Vb%uge SeEo
Tyve, ner m 000
hoct%re
Coin n .
1 2 3 & 5 -0 7 8
Te Sal 3,596,014 3,24 35,6173 3414  14133,443 teD1
2 Salai 1,466,939 530 4849719 3,92 8175,320 6,66
3 Khair 1524,805 6,31 12,6045 7,20 15734104 963
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1. 2. 3.

de o Da 6. '%.' , Be
4. Doartboo 79,470 0,01 39,2429 5,95 3113.633 9.98
5. Misc. 9,12,566 1,70 "35,3610° 2,09 32269.246 2,69
. S :
TOTLL 16,80,594 0,45 35.267141 1,60 59269 .746

1466

Te UISTPI“UTION OF GROWING STOCK/HECT/RES

The dlstrlbutlon of voluue per hectare’ by difforent
forest typos and by specids Tis given in the--tabke No, -IV-4

LAPLL NOo IV=i

DISTWI“UTION QF VOLUME 2ER HVCT.LB IN CUnIC METRES

Speeies FORL ST TYPH - :

Sal Salai  IKhair . Damboo  Ihsc, Total,
Sal 18,4931 1.2209 0.6130 1.4456  3,2467 25,0193
(Shorea robusta) " _ ) . .
Sain 22,4260 045036 043633 1.,8437  1,9297 70663
(Ternimalia slata) . -~ N . ) ’ .
Jhingan . 043297 147063 1.3209 2,6718 17113 T «6800
(Lannea gcaronaridelica) B . _ . _
Dhawada : 0.6753 143533 0:461072,3988. 1,9985  6,8269
(hnopeissus latafolia) . - - 5 ‘
Kachnar © 0,18387 04,2969 0,0305 0.3890 = 00,4075  1.3126
(Duchnania lanzen) N B N S N
Jartun 0.6710 0,0572 0.1976 02384 0,3952 11,5602
(Syzypavn cumand) B , ) N )
(Ficus spp) N
Salai 2.1368332,8072 2,0005 5.4844 T.2336 49,8325
(Doswellia serrata)“ ‘
Kendu 164059 22,0119 00,6356 2,2199 27500 8.4241
(Diospyros nelonoxilon) N .
Sandan 01577 041184 0,0641 04,8415 00,3669 1,5486
(O%wuuaomehwnyﬁ) ‘ ) ' )
Sanal 0,0651 0.7053 00,2680 11,0894 0,4388 149666
(Bonbax ceiba) . . B N ) -
Dahera 01702 0,0161 0,1314 00,7183  0,2998 11,3358
(Terninalila belllrlca) . _
liahua. <9857 0,6160 1,1905 0,5750  1.,9869 643541
(Modhueca lmtlfolla) _ 3 ) . )
Sidhe 042308 0,4123 0,5221 1,3824  1,2176  3.7732

{Iarerstroeiia parviflo

ra
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SPecics — T ORES T TYTE

. Sal  Selai .  -Khair Bemboo  Ifasc, © Towi 1l
Holou O 0e1577 0.1595 0,1732 1,6103 0.0391  2.9390
(Ada1rn cordifolia) -, _ .
ol s 04,3754 0,6360 1.4951 TI1735 Q7073 305573
(Settea nonosperna) . )
Kusgun 0,1363-0,1043 - 0.,8075 0,3735  1,5571
(Sclichera triura) . S -
Bije sal 046042 17,2187 _ 0.0200 1,2149° 0.6828  2.7:106
(Zterocarpus narsupiun) U -

*0ther Sppe . 3,0713 5.0026- 1.7013 12,9285  7.3517 30.13C4

;

TORLL . 35,6173 48,9719 1246045 39,2429 35,3610 171.,7976

*This does not ancluce the volue. of Kheir (Aczein
catcchu) and benboos, :

O VOLUME dF DIFFERENT. STLCIES

) The total growing stock in thd cntive srco- is. about
50,27 nillion cubic netrss, 4 nimber of species oceur in the exca,
The volune of inportant species in Gifferent forcst 4ypes and the
total volunes of these specics have beon worked out. The inpgor-
tent specics are Salai, Sal, Kéndu, Sain, Haduo, Dhadwera, and -
Jhingan, and the percontare of thesc speciés mm the total volime
woTkg  out to 23.0%, 18,1%, 5.3%,/4.3% and "4 ,0% .respectively,
The wvolune of ‘differcnt specics enuncrated in G-ch diancter gleas
has been given in anpendix ‘I1I.of this report. The velwe of -
wportant spegics ain different forest types and the~ total volune
of these svnecics has been fiven in Table No. V-5

[ 5.1%, 4.,9%
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TADLE NO. IV-H

VOLUKME OF DIFFELENT SPECTHS TN DIFFERﬁNT FORBST TYPES
(1n "000*' Cuolie)

Specics POLEST TYTES
Sal Saleal . EKhear - .Danboo Misc, Total
Sal. o 7538n320 203,016 76,505 114,802 2962, 028 10696
(Shorea Fobusta) ) ) _ 352
Sain 962.670 84,070 45,342 146,519 1760 979 2999,
(Terminalie 2late) . - -+ -0 - ' _ . 581
Dhavara 244,160 225,978 57,535 1906633, 1023,763 2542,
(fnogerasus latl;olla) - T ' . : OO?
%achnar T 74,879 48,564 3,806 30,914 371,876 521,
Bewhania spp) L o o 034
ACTET - 739,939 181,746 84,456 43,311 1230,230 2279,
(BarTmania langei) . i N . 682
Jaium . 2666300 9,549 24,661 18, 946 360,646 €00,
(Syzigiun cunial-. A . - 332
Dar ©IB7.65% 61,133 T0.9TT 57616 6114607 988,
(¥icus Spp) : 901
Satal 847 912 5491.826 25945657 435,845 6601,137 13636.
(Boswellia sorrata) _ : ‘ S 317
Kendu S - 557,861 " 335,065 79,326 176orA5 1962,747 3112,
(DlOSpYTO% melopox110n) - e o 234
Sandan - . 62.572 19,766  3,00C 66,074 334,826 492,
(Ouge inla.oogelnenulg) L B - - . 038
Sena?l ‘ 25,332 17,579 33,448 86,575 . 400,434 563,
(bombux cleoa) _ I - ' 863
Dehers 674538 2,688 16,399 57,083 273,507 417
(Termainalia bellirica ) ' S . .. 295
llahua . - - - 7876954  102,0347143,580 45,695  1813.177 2898,
(hdiges latafolaa)  © oo 240
Sidha - : T 94,759 63,8329 65,167 71094859 1111,140 1449,
(Lﬁ&grstfoeu1w Earv1flora) . 3 S s 748
HaLdw 62578 26,627 21,616 127,970 T65.434 1004,
(4dma cordafolia) o 525
Palas - - 18,964 7106173 7064596 13,700 645 458 1100,
(Beutes nmonospernma) : - - 979
Kusun 730926 300850 - 64—-172 345 4'06 5140. )
(Sclichera trimuga) T 3 N 354
Jhingan 130830 284,343 165,353 207,560 1561.674 2350,
(Lannea carcnandclica) " o B 765
Dija Sel 230,755 36,510 2,496 96,5408 623,100 998,
(Pterocarpus Uersunlun) ' y o . 409
* Others 3Spp. 1278,735 8356129 222,690 1027.428 6708.97210012,
393
TOTAL 14133 ,443 81756320 1573,104 31183,633 32269,246 59269,
746
* This docs not include the volure of khair (ficacio catechu)and
banboos,

Contents



-20~
9, CULL VOLUME

© Cull 1eang the defects in wood which noke 1t unsuitable
for use, The data for cull volune hove been ccllected fron felled
trecs and enelysed, The cull volume has been celculeted for Sal,
Saloy end for Trest of spccies. - It hos been expressed as a percente—
ge of gross volune forr ecch dioneter closs of trees. The pcrecen—
tage of cull volwic i1n gross volure of Sal, Salei and rest of
species has been given in Toble Ho., IV=6

T.BLE 0. IV-6'

PERCENT..GZ CULL VOLUIT TN DIFEEREﬁT DILUTTILR_CLASSES

STECILS

Dianeter

Class in Sal Salax Rest of Specaiés
Cne .

5-10 0.21 0.06 017
10-15 1.01 - .33 1.05
-15=20 . 2.,09 1.76 0.85
25-30 14,98 0.39 2.05
30"35 2;39 3.31 2.92
35-40 110 3484 16422
40=50 - 1422 5.65
50-60 - 0.55 =
60 + - 1.38 2229
TOTLL %456 1,87 4,33

The cull volunc 1s high in higher dianeter classcs, The
percentage of cull has been exceptionally high in ccrtain diancter
classes,.. For exarple 14,98% cull in dianeter class 25-30 cn in
casc of Sal and 16,22% cull in dianeter class 35-40 cn, in case of
rest ol species. These figures nay not be very reliable, How=
%ver, to be on safe side the following cull volunc % hos Doen

alken e= -

S.No. Spceles Cull volume %
1e Sal 3,60%
2 Selai 2,00%
3. Rost of specics 4,40%
10, NET GROWING STOCK

Lfter deduction of volune on account of cull the pusition
of gross and net growing stock of different species from all the
forest types 1s given in table Mo, IVT, :
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TABLE No. IV-T7

S.N0. Species : Volune in_ ‘000’ n’
! Gross e Net
1 Sal 10696,352 10311,283
2o Salai 13636 ..577 1336%,649
3 Sain 2999581 2867.,599
4, Dhawars 2542.009 2430,161
S Kachnar 531,034 507 .669
6, Jartn 6804382 650,445
Ta. Bar 988.981 945,466
8. Aghar 2279, 682 L 2179376
9« Kendu N122ﬂ- Eﬂhz%
104 Sandan 492,038 470,388
11 & semal 563 868 £ 5394\1 ?3
19, Bahera 47225 20,007
13« Mahusa 5698,240 2770717
144 Sidha 1449,748 J385.959
15 Haldu 1004,525 . 9600326
16 . :Palas 11009979 1052’536
170 Kusum 54,3 54 491,722
18. Jhingan 2350,765 2247337
19, Bija Sal 998,409 954,479
20, Othér Spp.. 10012,893 9572,526
TOTAL 592695746 57074.815
11, ‘GROWING STOCK OF BAIMBOO

Dota were. not collected for working out the growing siock
of bamboo in view of the Forest Department of Bihar having suffi-
cient information,” Heowever, for working out any industrial possi-
bility the growing.stock of bamboo hag to be taken into consi-
deration. For this purpose the data of growing stdck of bamboo
was obtained from DPivisional Forest Office, Resources Survey
Division, Rernchi. The growing stock of bamboo 1n the area has
been estimated to be about 750 thousand tonnes.

12. GROVING STOCK OF KHAIR

The number of Kh&ir trees i different forest types is
as under :-

TABIE NO. IV-8
NUMBER OF KHAIR TREES PER HECTARS

Drawmeter . POQREST TYPES

g%iss m ¢ Sal Salay Khair Barboo  MMisc. Total
Te 2, 3., 4o - 5 6, Te

5-10 4,0809 12,6038 70,7479 1,5168 24,0812 113,2306

10-1 5 1 01 882 607284‘ }'6 09231 399799 13.2893 72-1089

15-20 0,6008 0,5623 12,2479 2,77167 5.0538 21,1809
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s 2. 3, 4. 5 6o T
2025 0,2218 0,1725  2.3803  1,2550  1.6417  5.6713
2530 - - 0.2350 0,2416  0,0538  0,5304
3035 - - 0.1111 - 0.0146 0,1257
5500 - - - - 0.0053 0,0053
2D = - - 0,0299 0.0470  0,0310 0,1079

TOTLT, 6.2917 20.0570 132,6752  9.7564 44,1707 212,9610

The total nunber of Fheir trecs in each dieneter class
i1 one entire area is giveniin the table o, IV-9,

T.OLE No, IV=9
TUIEER OF IOIAIR TRERS TN TLEIS

. POREST TYPILS

(¢} &I~ Sala: Khair Baro00 s, Total

510 16,987 21,041 83,297 1.205 219,757 347,287
1015 4,715 11,232 58,562  3.163 121,274 198,946
15-:20 2,384 0,939 15,286 2,158 46,119  66.086
20-25 - 0,880 0,280 2,971 0.997 14,982  20.118
25-30 - - 0,293 0,192 0.491 0,976
3035 - - 0.139 - 0.133 0,272
354G - - - - 0,048 0,048
40 + - - 0.0%37  0.037 0.283 0,357
TONT 24,066 33.500 - 165,585 Te152 405,087 634,890

The quantity of katha fron these trees works out to
about 8600 tonnes using the following ¢onversion factori-

iDL NO. IV-10

— e ——

S.No, Die Class Quantity of katha in Koo
availablo per trce,
i o 15 - 20 cn. 0.9
2, 20 ~ 25 cIle 1ol
2o 25 = 30 cIie 125
4. 30 -~ 35 cne. 245
5o 35 - 0 cn, 3.0
G 40 + N
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1%3.  BLRK VOLUME

The bark of Dhryere (frogeissus ILobifolia), Sean
(Terminalia alata), Kahu (Terminelia arjuna), .wla (Bmblica
officinalig), are used for cxtrachion of tannin by lecather
industries, The bark of Sain is elso used for manufacturing
Oxelic acid. The bark percentage in different diesmeter class
of trees of these species is given in the following table,

TABLE NO. IVe1?

PERCEHTAGE-OF BARK VOLUME

Diameter SPECIES |
class Sain Dhawara Amia

Cnis. (Terninalia aléfé)‘(ﬂno elssus lati- (Bmblica
Folia) officinalis)

510 . ‘ 50 50 iNo data available

10-15 . 35 14 ~do=
15=-20 . 30, 18 10
2025 25 12 12
25-30 22 11 3
30=35 15 11 No data available
35=40 No data available 10 ~d 0=
40 + ~do=- - ~do=
25.8 16,5 9.2

The bark volume of these species work out as under :-

Selic, Species Volume in OO0 cubic metres)
1. Sain 802,442

2, Dhawara 6554831

3 e Amla - 49,002

14, OIL SEEDS

The important tree species which yield o1l secds are Sel
(Shorea robusta), Mahua (Madhuca latifolia) Neem (Lzadiracta
andica) Xusum (Sclichera triguga) etc.

Lecording to F.R.I, Records the trees of 15 em, in
diameter (quality III/IV and IV) start flowering and fruiting,
The yield per tree per annum variesfrom 245 kgs\to 9,00 kgs.
The flowering and fruiting in IMahua treecs starts generally in
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of 20 cm, or more in diancter. The yreld varies from

5 Egs to 25 Egs,. The annual yvield i1a Kusun trees ig about
2.5 kgs per tree, The trees of leen are rather few in the area,
These are generelly found in the habatation arcas,

The present anaual yacld of o1l sceds fron different

specles 1s approxuli.ately as under -

TLBLE 0. IV-12

ANWYAL VIBLD OF OIL SECDS

S o, Species Noo, of flowering Yield per Total
& fruiting trees tree in in tommes
tonnes
1. Sal 3,57,796 0,005 1783,98
2a Iahua 46,352 0,01 463,52
3., Tugsun 76,118 0,002 32,236

RN
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CHLPTER - V

PROSHENT MLNLGELENT LMD FUTURE PROPOSLIS

Te The total forest arez of the survey 1s 17963%.31 Sq.Kms.
about 99% of this arca 18 under the control of the Govt, and
Poregt Department of Bihar is responsible for the management
of these forests. ~lnost all the forest arca is managed under
the prescription of Vorking Flans oxr Working Schenes,

2, PORESTS OF THE 4REL

The inportant forests of the arca are:=
i) Sal Forest

The generel condition of the crop is poor., The crop
1s malformed, degraded by continuous and heavy brotic
mterference, Thec inportant specics occuring in the
area is 5al, The crop 1s malformed which indacate
naltreatment and over-cxploitation in the past, The
densty varies from 0,3 to 0,8 but the bulk of the areca
has the average donsity of 0,4 to 0.6. The top canopy
consists of Sal, (Shorea robusta) Dhawara, (lnogcissus
latifoliald, Sidhd(Tagerstrocnia parviflora) ctc.

i11) Mixed Torests

There are areas where occurrance of Sal is very little
and niscellancous species are 1n ahundance, Probably
this partecular type is duc to the naltreatnent of the
original Sal type, The retrogration has been due to
brotic factors of over exploitation, over-grazing, and
frequent fires. The nost of the trees sre in the lower
dianmcter classes. Trees in highcer dianeter classes €.8e
nore than 30 cn. are generelly very little,

i1i) Bamboo Forests.

Bamboo also occurs in namy. areas. The nost common
specics 15 Dendrocalanus strictus. The bartboo occurs
as an under-storey. The crop of bamboo 1s of poor
quality and stocking 1s sparse and clumps are spora-
dically notaiced,

iv) Khair Forests;

Khair (Acacia catechu) occurs on the sides of ravers,
streans and streamlets which are essentially reverain
formation and have proninantly sandy soils,.. Most of

the trees are below 20 cm, in diemcter at B.He The
other specics which occur with Khalr are Sain, Saidha,
Dhawara, Kendu ctc,., Such forests are in Daltanganj-South,
Daltanganj-North, Garwa North, Garwz South, Iatechar,
Xoderna, Gaya and in Monghyr Forest Divisions.
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v) Boswellio Forosts

Sala1l occurs on hill tops and high reaches of the hills,
Though 1t occurs all ower the o~res but concentrated in
longhyr, Goya, Letchar, Daltangan) Ne-orth, Daltangan)
South, Gerws North, Garwe South and Shahabad Torcet
Divisions, The other niscellancous species also occul
m the ares, The comvon size of Salair trees i1s 25 = 30
cn dianeter at Bol.

g PLESENT JLAGETIBNT.
The objgectaives of prescnt nonagernient arc s-
1. To preserve and inprove the forests for s01l and

water conscrvation.

2, To neet the donestic and agricultural requirerients
of the locel populetion for tivber, fuel wood, foacer
and grazing.

%, To nanage the forest according to their silvicul-
ture requircmnents,

4, Subjcet to above, to sccurc highest possible annuel
financial returns.

4, MANLGTIENT OF SAL LND I SCELLLNEQUS FORESTS.

The Sal forests sre generally nanaged under coppicc
with stend-ard systom. The special objectives kept in vicw
for the managenent of thesc forests arc to reploce gradually
the nalformed forest by better covpice crops, LKhair end Salox
trces found 1n these arees arc honaged under special systens,
Rototion 1s generally 30 yeors in plamns end 40 ycars in‘the
cesc of hills, The yield 1s generally fixed by arcds, The
annual coupcs are  generally €0 to 100 hectercs in extent.

25 ~ 60 standards per hcecetere are kept in the coupes The
fruit bearing trces ave gererelly nov felled, Blanks are

gencrally treated seperately and regencrated artificially.
Sone are of Sal forcsts and nixed forests are nanaged under
uniforn and sclection systeils.

5.  ILNAGEMENT OF B.MBOC FORESTS

liost of the bamboo occuring in the arca.xs Dendroca-
lanus strictus, The crop is poor in quality, The culns are
betuween 5 crle to 6 cn in dirancter and thé clunps ore very cone
gested. The felling cycle adoptced 1s 4 years in nost of the
Jdorest Divaisions, Tht bahbbo forests aré generally given on
leasc to different poper nills,. :

Go MANLGENENT OF KHLIR FORGSTS

Xhair occurs in nost of the arcas but 1n cértain patches
1t cccurs in good proportion, The objective jof the prescnt
nanagenent of thesc forcst is to inprove the quality of the
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forest by proper cutting of nmalfornd end diseased trees and
to producc raxipun sustaincd yield of exploitable size treecs
and for Kathe and thereby given inpetus to Kethe industries.
The silviculture systen adopted is Sclection cum Tuprovenent
felling, The exploiteticn gizth lipat 1s generelly 45 cis.
The felling cycle 1s generally 30 years, The yield is reguw-
lated by number cof trees,

T ILLLGTENT OF S:iLil PORUST

Now & days Salai is used, for packing coscs, The
exploitable diancter i1s kept gencerally at 30 cm, The fella,
cycle adopted varies fron 20-30 ycars., The yicld 1s reguleoted
by volume in terns of number of exploitable trces,

8, M. NLGEIMENT OF PALLS FORESTS

Palas forest 1s menaged for production of lac, The
objcctive of the menagerent 1s to utilize the present palas
treces for the cultivation of lac in a scientific nammer to
gct as for as possible a stcedy and sustained supply of lac.
The silviculture systenm 15 generelly called Nanmkun lac systen,

9, MANAGEIENT OF BLANES

In thesc arees, there are no chaaces of anatural ragenc-—
ration in thc near futurc, The arca is alrost barren with sone - .
thorny bushes here and there, Such arcas arc taken for artificial
regeneration systen of nanagercnt

104 The eorea wnder different working Circles in different
forest Divisions of the area during 1970-71 is given belows-
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FUTURE PROPOSALS

10, FUTURE ILLHAGE!ENT COUSIDER.TIONS

The nain objects for the proposed nanagenents rre tw

1) To consurve site conditions ond 1nprove then as
for o5 possible,

11) To neet the present ond future requirenents of the
local vopulation and industriecs,

i11) To replace the cxisting crop of miscellancous specics
with nore volueble-species ond specics in denand by
mdustries in the shortest possible period by raising
concentrated plantetions,

iv) To prov1défraw naterial for the proposed wood beseq
industries.

11, FLCTORS FOR .CONS IDERATION

Consistent with the objeetives mentioned above, and to
ceter to the fast growing nceds of wood raw naterial, the follow-
g factors deserve ccnsideration, .

1) Prescent crop which is nalformed should be replaced
by healthy crop either by natural regencration or
- by Yeising plantations,

11) Lrtificial rerencrotion rust be adopted in potentially
productive areas which a-t present are having poor
or no forest due to biotic interferonce,

111) Porests of riiscellancous species jrowing in productive
ereds oy be replaced by ccononically inportant and
or fact growing species.

1v) Lreas having slopes nore than 45° should not be
worked in view of site protection,

v) Good Sal forests nay be nanaged under coppiece with
standard systen, with a view to supply=-ing to local
requirencnts and to provide raw-paterial for indus-
triecs, Forests with less than 0.4 density nay be
token up for plantation as in (11 S

vi) Khaar forest may continue to be nanaged with a view
W to producing Kathe,

vii) Salai (Boswellia serrats) and Jhingan (lannca coronan-
delica) forests manzged for the production of packing
cases and pulp,

viii) Bulk of existing miscellansous crop would be utilized
for the purpose of firewood and pulp wood,

12, POTENTILL ANNUAL CUT

The annual cut is a function of growing stock, rotation
ratec of growth, managenent practices and scveral other inportant
factors, These factors arc oxamined 1n subsequent paragraphs.
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The gross anl net growing stock of inportent spccies
1s given in Table No. I7-7 end 1s reprccuced here in Teble

o, V-2,

TLBLE NO. V=2

§.NC, T Bpecicn

Coiune m vOOO‘,.,3

The rate of growth of followihg soecies only hos boen

congadered,
1) Sal
11) Xhair

111 ) Salay

The data regerding age/dianeter hes been worked ocut on
the. basis of date ¢olleeted by different Working Plan Officers
for preperation of Working Tlans,.
sefc to use the stunp analysis data of one Forest Division for

Gross et

T, 3ol 10696,352 10311283
Z. REXRSY 13636577 12363 ,659
3o Snin 23999, 581 2367 ,599
. Dipowaro 2542,.009 2430,161
5. Kachnar 531 ,0%4 507,669
6o Jarunm 680,332 €504+ 5
“To Bar 980,.981.. 945,460
o hAchor 2279.682 2179.376
J, Kendu 3112,234 2975,256
"D, Sandar 492,033 470,330
- Scmal, 5673 ,86% -539,153
P2 Bohora 4174295 390,934
A Iahua 2893,240 2770717
Svdha; 1449,740 1385,959
‘5. Holdu 1004525 960,326
6., Polos 1100,979 1052,53%6
17 Kusun 5144354 491,722
REER Jhingon 2350,765 22477331
TG, Bije Sol 998,409 954,479
20, other Spp,  10012,09% 9572,325
T02.L 59269,746 57074.815

T R.TH OF GROWTH

It hes not been considercd

wholc ¢f the survey erca and thercfore, svailable stunp analysis
data of threc Torest Divisionsg have heen grouped and Lge/Dianeter

relotioaship of Sal, Salai,'end'Khalruhss been worked out,
15 ziven in the following teble Ho, V-3, -

Thio

Contents



~31=
LLAPLE NO, V-3

AGEZDIAHETER RELLTTONSHIP OF SLL, SiLAT & KHAIR

SN0, Dianeter

LEC AN years

11 CIle ;o
? Sal Selax Xhair
T 245 4 3 7
2 Ta5 14 10 21
3 12.5 22 15 36
4, 1745 35 22 52
6, 2745 60 37 : ~
7 - 3 2.5 - 4‘ 5 -
8 . 37 L) 5 - 58 -

(Hote:- The above toble is based on the growth data
given in the chapter V of the Working Plans
of Gaya Forest Division by Shri B.N, Prasad,
Giridih Porest Division by Shir B,N, Prasad

and Koderna Forest Division By Sh, P. Mishra)
15. DISTRIBUTION OF STE!S PER HECTLRE

The drstribution of nunber of stens per hectare in each

forest typc in different diancter classes 1s given in the

appendix III, The abstract is given below s

TLBLE o, Veq
DISTRIBUTION OF NULBER OF STEMS TER HECT.IT

Forest SPECIES
type Sal Salax Thair Others  Total
Sal 450,0027 9,7258 642917 298.3575 764,3777
Salal 2149770114 45942 20,0671 285,9016 442,5399
Khair Te2607 743376  132,6752 147 42607 294,534
Barboo 27,7114 21,0940 9,7584 251,6510 310,2148
Misc 63,9217 27.9065 44,1707 465,8328 601.,8317
TOTAL 57048735180.6561  212.9631 1449,0036

Fromn the study of the table of distribution of stens per
hectare it 1s inferred that =

1) The distribution of stens per hectarc is satisfactory
i respcet of Sal in Sal Forest Type but the nunber :
of stens per hectare are negligible from dianeter
class 40-50 cn, and onwards,
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cirtron of Salail e Salor
ctey wit the nwudez of gie

e 30 014, DLh, is very 11*1 1z
e "

L T resﬁ Tiroe 1s

eng e ~ hectare

a 1he nwier of
Jhin;an and Dhawara
52; 97 and 31_resiece

ZBal, Neud

15 nocutb

o) vrecrn ln Khe L¢ Torest tyvne
2t ok t’ebsnﬁbovc") cil
wrees aLne Lolow 15 cile
o Uiz aceur 1n this forest
: . dhinran, Trc aunber
f3cies 1s 20,4, 15,5,
) tyre; the nwathicr of trees of Sal,

neT hC chare i, P ,’ i 22171 «nd 9 8
+ The oyhar goecies whoch have sizable
Srecs per Nscutce are Jamzen, (20,5) Dha-

Al Kendv 24,5,

- v) = LfVLAD“OtS‘iO

35Ty hha punber of trees ner
‘ ﬂwctn.r"_ i Sk _.9 S;‘vl &

L il Ca 63,9, 27.9, 44,2
T LnBoLes which have the

: 9%in \LL 2). Jhingaa..
Crbar (40540, Tendu(45,5)

VLSERIBY IR Ob TUDER GF STOIS

(]

TR 'rmom“" 2 BY
FIRENT T IOMIITL CLASSE AND THAIL CORTFSPONDING
'1

T das atuiion of DWEET of gions mer-hectare by
Lot daanelen clasass cand was Ok COTTUgnonGing o the
=Tt o. oeels disactuor clags for S23, S:lai and Khair 1s
Jivonm ‘:_LL‘bJJ 15 Ve 5. - T

3 d oo;>ﬂ" R dan rme Aoty in Sated ,focr ﬁ? in Khear
Cowen 7L_;.____.,__.___,___-____. . _,,;;_*vw__ . A

v oedacsl No. ot shenn| Aze [¥o") ox SiEhe T B{C, No.of stemq ane,

-! Dl hestare .|l heevore - ‘per hectaru

v 5 27.7%4 4 27 w6 10 70¢75 21
12,5 1 75.5 2E | 25,50 15 1 456,92 36
17.5 4 25,35 L 5,67 | 22 12,25 52
2245 W3 .96 |2 1 Ty 23 1 2.3 -
27,7 6,71 50 8,7 3T 1 0.24 -
32.5 2226 - .73 45 0,11 -
37 .5 . 1.62 - 4.4 58 . - -
25 | 1.2 1. 3.05 N -
55 + II 0035 ‘ . ’ jﬁflo - -~ =
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17. MEAN »G8 OF THE CROP

The mean age for the Jal, Salei and Xheir in Sal, Salaa,
and Khair forest type respectively has-becn worked out and is given
below in table Wo, V-6,

TaBIE NO. V-6

MoAN AGE OF “HE CROP

Species Forest type Mean oge of the crop
Sal Sal 19
Salai Salaa 23
Khaixr khair . 30
18, VEAN AITTUAL INCRTIENT CALCULATED 0N “HE BASIS OF

THL MEAN AGE AVD VOLUME PSR HECTARS

Mean annuel increment for Sal, Salai and Khair avproxi~
mated on the basis of mean age and total growiny stock works out
as under:-—

TABLE MO, V-7

MEAIT ANNUAL INCREMENT

Species Mean age M,A.I. 1n cubic
netres/hectare
Sal 19 0.97
Salax 23 1.43
Khair 30 0,20
19, AREA

The lenal status of the foregt area hag been worked out
and 1s given in Table No. IIT-4 which 1s repwoduced below se

TABLE NO. V-8

IREE FORIST AREA BY LEGAL_STATUS

S.No. Llegal Status of the foregt Torested ares *
1 24 (hectare) 3,
T Reserved TForest 1,94,140

2e Protected Forest 14,574,653

3 National Parks & Wood reserves 16,001
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Te 2. 3.
4, Other Govt, Forest 7,467
5o Comrmrunity Forest 1,600
5, Frivate Forsst 3,733

TOTATL 16,80, 594

* {These figures would di¥fer from Hhe figures of the
Stete because in this casc we have considered- trce foregts
ene which is probsbly more userul informetion., )

al
19.1 WORKABLE AREA

1) Mo wmanagcment has heen prescribed Ffor National
Perlzs and Yood Reserve and Privete Forests,’
Therefore the total forested area under the
prorosed nanagenent is 16,50,860 hectares, -

11) The area under the slopes more than 45° ig
C',602 hectarcs, This area in proposed to be
renaged und-er protection Working Circle and no
fellings cie prescribed,

21i) The ares under different forest types after
deducting the above (1) azid ' (1) proportionately
from the totel ‘area, the woricable area of diffe~

rent forest ty-pes woxrks out as under:-

TAPLE W0, Voo

VOREACLE AWRA OF DINFERENT WOREST 0YPE

S .10, FORZSS. TYPE ARCE (HECTARDS
1e Sal 3,72,887
2. Salal 1,56,873
3 Khair T517,280
Gy Bamboo 74,678
5, Miscellancous 8, 57,540
Tetsl: 159799258
19,2 The plot wvolumes of dafferent category of slopes have

been studied and 1t has been found that there 1s no
significant difference between the plot volumes Talling
m different categories o7 slopes,
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20, Teking verious factors described above into consie-
deration the area of different forest tyocs to be worked under
different mansgeient practices are proposed as under s-

TABLE YO, V=10

UID R '
AREA/DIFFLRENT MAWAGEIENT PRACTICSS

(1n hectares)
Selection &

S.Ho. Porest Type Totel Clear felling Coppice improvement
area., an¢ nlantation with f“%lln é'
reserve T ES.

Te Sal 3,72,3387 - 3,72,807 -

2. Salai 1,556,873 - 1,56,873 -

3. Khair 1,17,280 1,17,2C0 - -

4, . Bamboo 74,678 - - 74,678

2. Miscellaneoug o7 540 6.00,578 - 2,57,262
TOTAL  * 15,79,253 7,17,558 5529,760 3,31,940

21, ANNUAL CUT

1) Aanual cvt from areas converted into plantations

The total area to-be clear felled and planted 1a
6,82,374 hectarecs, The choice of species will depend upon
various factors. It 1is proposed to convert this area into
plantations in 40 years, keeping in view the rotation of species
to be planted. '

The areas which are to be planted will be divided nto
4 blocks of 10 yeers each, The firgt _block of 10 years having
an area of 1,79,389.5 hectates would be planted up 1n first
10 years, The second of 1579,389,5 hectare would be resting block
ond no operations will be dome. The remaming blocks™ 3 and 4 g
which have an area of 3558,779 hectares would be taken up for
selection fellings of trees unlikely to remain sound for 20
years,

The ammuel cut from these areas will be s—

1) From clear fellins aveas

(a) Khair type 2932 x 18,3164 = 53703
' ~ cubic metres,
(b) Musc.type 15007 x 35,3610 =" 5,30,663

cubic metres,

i1) Frow Selection fellingireas

Tt 15 assumed that only 20% of the growing stock
will be-available from thesc areas

(a) Khair type 2932 x 18,3164 x.20 = 10,740
. ) : . I 100 CU,LIl,

(b) Misc,type 15007 x 35,3610 x 20 = 1,06,132
100 ClU,M,
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Total annual cut from clear fellinz arcas wovld be
7,01238 or say 7,071,200 cubic metress, Taking the provortion
oF volure per hecou ¢ the annmual cut of wmortant species
thercfore, world be as under fron areas.eortarked for clear-—
felling followed by plaatations.

T.OLE H0. V=11

S.No, 4épociqs : o Annual cut 1n cubic ne{:es
1., Sal ' 60,500
2. Solay 1,537,600
3, Jhingan 35. 500
Ga Rest of species 7467 ,4,500
POPAT N 7,01,200

I1) Annual cut from coppice wath Reserve areas

The cownpree rotatioca 1s assumed to be 40 years and

the ammual ares will be 13244 hectare ( 9322 hec-
tares and 3922 hectores in Sal and Salar type”

Tre: nectlvply) In thesc areas 1t 1s expected that

25% of the total growing stock wovld be kept as regor-—
ves and only 75% would be available for felling.

The annual cut from these aveas would be ss follows s-

9322 x 35.6173 x_15
100

= 2,477,226 og say
12447 4200 1

1) From Sal forest tyvre

fl

1i) From Salai type
(excluding the: volume.of Selay)

3922 x 16,0747 x_15
100

A7 ,28% or say
47 y 300 1313
111) Annual cut of Salai fron Salai forest type

The salal may be monaged seperately in Salai
forcst type, Selair atizins 37.5 cme. dilaieter

at 8.0, et abovt 58 years, This diameter is
supposcd to be good for packing cases etec. There-
fore, Salai may be worked on 60 years robtation.
The annual cut J&f this species has been cgktculated
by the following formula s

Annual out _Total growing stocl | 3 AL Isof

Rotrtion the crop.

The anauval cut of Salai works out to
198200 cubic metroes.
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The total annual cut from cowpice with standard arca
meluding Salai is, therefore, 4,992,700 cubic meitres., The
gpecleswise breskup i1s ajpproximetced as Under i-

TLPLE NO. V=12

VOLU'E OF DIFFERENT SIECIES

S.lo. Species mmm;cmumgmnommms
1- Sal 1431,900
2, Salay 2,113,000
3. Jhingan 75300
4, Rest of species '1;40,55Q
TOTAL 4,592,700

1v) Annual cut from Selection cun—immroveuvent felling

The total area under this. systen of managerent is
34315940 hectares, It is assurred that only 30% of
the total growing stock would be available in selec—
tion and improvement fellings. The following will be
the annual cut from different forest types on a 20
Yyears felling cycld:-

fl

(a) Bamboo type T4678/20 x-39,2429 %30
100

434958 cubic metres or say
44,000

(b) Musc. type =2,57,262/20%535,5610 25

1436,456 cubic metres or say
136,500
Total annual cut from these areas works out to

1,80,500/ metrés, The voluwe of different species 1s worked
out 2s under:-

[t}

/cubic TABILE NO. V —13
SPECIES~WISE ANHUAL CUT IN SELECTION CUM IIMPROVEMTHT
FETTL.INGS
SN0, SPECIES Armual cut in m3
Te Sal 145100
P Salax 344100
3 Jhingan 9,500
4. Rest of species 1,22,800
TOTAL 1,80, 500
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22. GROSS AMNNUAL CUT

Gross annuval cut fron oll the zreas nos beea worked
out .end- 19 givea in the following table s~

TiNTE NO. V=1

TOULL AXTUsT, 'CUT OF DIFTIRT™M SPECIES

S, No% Species Annual cut 1n cubic metres
Te Sal 2,06,600
2 Sslax 3,084,700
3. Jhangan 52,300
4. Others 7,30,800
TOTAL 13,744,400 cubic metres
Baimboo 2,50,000 tonmes

* Dgtimated on the basis of present production from
the "arce,

ot X R
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CHALPTER=~ VI

MARKXKZET AND DL I"AND STUBTIES

1. OBJECT IVES
The main objectives of Market and Demand Studies were :-
tion in the arcs,

il)“TO“@Sﬁiméte the amount. of wood consumption by various
categorzes of wood users for the year 1973-T74,

111) To survey the present status of timber market in the
area 1ndicating the price of different species.

1) To_workloui.the'prescnt.levél (1973~74) cf wood produc—

r1v) To foreéast the level &f wood consunption for'the veaxy
‘ 1981 and 1991, '

2 PREDUCTICON OF WOOD

**The total arca of the forest 1s 17,963 Sq.Kuns, The forestis
are burdened with raizhts and concessions of the local populetion,
The figures ‘of production of wood have been collected for forest
land, Revenue forest and privete forest,

PRODUCTION OF WOOD

Somrce hgency Remaxks

1, Torest lend i) Lessec -
1i) Departuental

1ii) Right- holders
i &
concessionists
2. Revenue Forest - - Agencies of exploirta—
~1on could not be disti-
nguished .,
3¢ Private Forest - ~do-

Govt, forests are the nain source of wood in the area,
Private Forest and revenue forest are small in extent, Govt.
forests are_managed by State Forest Department, MNost of the
forest produce 1s harvested and marketed through coatractors.
The agency-wisc production, 1s given belows:

i) Through Iessee

‘Most of the waod removed from the Yovernment Forests

is through lcssces. The wood 1s zenerally rémoved in

form of logs, poles, billets ctc. The figures of pro=-

duction were collected for four years i.c. from 1968<69

to 1971-72 and averaged. These everage figures of pro-

%%ct;on for different davisions arc given in Table No,
_10
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T,.BLE 0. VI~

AVERAGE »iTUAL PRODUCTION OF wOOD THROUGH LESSET
FROM 1968-69 TO 1971-72

Neame of PRODUCTION
Division Tlmb%r Fgel in Chexrcoal Bamboo 1in
10 m n in tonnes tonnes

Koderma 14026,.25 15187.32 - 2088,75
Girdih 6706,.87 1151.67 - 3808,00
Hezeribagh(E) 4359.57 1450,75 - 2239,00
Hazeribazh(W) 9054,05 2630,20 - 1413.50
Chatra South 9200.55 4126.,52 940,75 4730.,00
Chatra North  6096,32 1842,90 - 24128,75
Daltengany (N) 16182,50 3161.85 6170.25 10583,00
Deltangani(8) 23610,83 6284 ,51 897.75 35511.00
Tatehar 64673 .50 22096,60 1690.75 10310.00
Garva North 3158.00 9472,67 1484 .50 548,75
Gerwa South  34363,70 378425 5359,25  6885,75
Sahabad 1650.36 2459,29 2622,00 3730.75
Gaya 8866 ,20 10021.20 11.14,25 3502,75
Honghyr 3610425 2601.55 - 6071.25
TOTAL 205568,35 62865,28 20409,.,50 115606,25

i1) Departuental Extraction

Departmental extraction of wood 15 done on a limitcd
scale. Deparimental Working division Hazaribagh is
fully engaged in departmental extraction. The quantity
of wood and wood products extracted throusgh departmen=
tal agency i1s given in Table No, VI=2,

TABLE NO, VI-2

AVERAG.S .LII"UAL PRODUCTION FRONM DLPARTMBNTAL AGINCY
FROM 1968-69 TO 1971-72

N’me Of ks N
Division PRODUCTION
Tlmbeg Fuel3 Charcoal Bemboo .
i m in m in -tonnes in tonnes.
Koderma 751,30 460,03 - 202,50
Girdih 135,712 1294,04 - 24,75
Hazaribegh (L)133.87 720,78 - 28,25
Hazaribagh (W) 44,59 442,68 - 261,75
Chatra North 226,50 - - 2,00
Chetra South 76,89 - - -
Departmental{1205,20 36508,85 - -
Woxrking Div, .
Daltangani(N) 182,85 23,70 - 201.75
Daltanganj(8) 2,59 - - 6.25
Latehar - - - 11450
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Nome of PRODUOTION
Division Tlmb%r Fu615 " Gharcoal Banboo
i .n - 1n T 1n_toines n_tonmes
Garwa North - - - 28.00
Garwa South - - -~ -
Sahabad - - - -
Gaya - . - - -
Monghy‘r 964‘501[}- . 5128043 - -
TOTAL 22,404,05 44573451 - 866,75
111 ) Right holders & concesgionists
The forests of the arca are burdened with raghts
and concessions., The local population enjoys certain
rights and concegsions to obtain.their bonafide requi-
rements of timber & fuel wood from “the forests of the
area, Rursl population adjoining forests are comple-
tely depcndent upon the forests for their wood regui-
rements for construction and repairs of houses, agri-
cultural implements and for fuel. Record-is maintained
-in the Divisional Forest Offices for the wood which 1s
siven tq right holders and concdessionists, - However,
all the quantity of wood that is removed by thais
agzency 1s not recorded, The table No, VI-3 shows the
recorded quantity of timbel & fuel removed by right
holders & concessionists,
TARLE NO. VI-3
AVERAGE ANNUAL REMOVAL OF HOOD THROUGH RIGHT HOLDERS.
“TROM 1968-69 TO 1971-72 S
ame of PRODUCT I ON
Division Timbg T Tugl,  Charcoal Bamboo
m m in.a 1n tbonnes 1n tonnes
Koderma 9700.94 164.50,04 - 36,50
Giridih . 258,09 893,34 - <
Hazaribagh(B) 576.97 1841.71 - -
Harzaribagh (W) 809,79 1261,78 - -
Chatra North 2782,96 2694..57 - 517.00
Chatra South  137.49 4902,04 - -
Daltangan] (V) 360,13 3427.66 - 267.78
Daltangan3(5) 389.68 1409.08 99,75 186 .50
Tatehar 531,«78 3718.72 - 387025
Garwa North 110,04 1766,01 - 14,00
Garwa South 3144 245 77 - 146,00
Shahebad 49.07 1266 ,63 - 143,00
Gaya 197,53 1322,62 - 9.50
TOTLL 15935.91 41200,02 99475 1707 .53
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L, PRODUCTION--I CM. TEVPNU“ & P?IV'”" WOuJ TS

s . ,

The prodactlon from Revcnuovw Prlvate{Forests has heon
collccted from revenue records ¢. Divisional Forest Office records
of the¢ respective Pistricts & Divigions. Thovgh 1t 1s not
possible to have complete records of the extraction Iwon Revenue &
Privete Forests,..but cveiloble-records were scrvtinised .and recorded
removal for the, Uprloﬁ‘fron 1968-69 to 1971-72 has becn collected,
wvhich 1§ given.in'Tabie Mo, VI-4

TALTE NO. VI-d

-

VﬂPu;wr./: 77ULL PRODUCTION -OF WOOD T‘ROI REVENTS &
© ERIVATE IPORLSUS

“w , -

Name of e PRODUCT.ION

Division Tlmbgr . FU€13; - -Cherccal Bamboo
in tonnes m tormnes

ll'l 1]1 : n n

Hazaribagh(B) 9’7..80, 1498

Hazaribagh(¥W) 33.46 - - o
Chatra. North ~- - - 221.50
Giridih - 119,71 6.86 - -
Shehabad - o 1691 - -
onchyr 170, 80 1105, 47 1% -
TOTAL 423,68 1114,371 . - . 221,50
. TOTLL PRODUCTION QOF WOO0D & ¥0OD FRODUGCTS

Total produ”tlon of wood- &.wood pro ¢vcts from Government
POTQSUS, end Revenue & Pravate Forests has been swwerised and is
given in Tahle Mo, JI—S

LGPIE NO. VIS5

AVER:"E L.™UAL PRODUCTION OF WOOD I HCOD -
PRODUCTS FEOL THE YE/R _1968-65_10 1971~12

SQURCE P R 0D U CT IOT .
’Timbeg Fgol m - Charceol Barboo Kathe
1 ‘ in tonncs in tonnes in tonnes

1; Govt Forests
a)Through . - L o
Jessec 2,05,568.35 82;865-28 2094'09550 ) 191596O6o25 126'10

B5Thfouvh

'D\, ’Jé
ney 22 ,404,05 4 ,573 51 - 866,75 -
¢ )Through Right A
holder &con- 15,935.91 41,200, 02 99.75 " 135707.53 -
cessionists

Total(a+btc) 2,43,908,37 1,68,638,8120,509.25 1,138,180, 53 126 10

»
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SOURCH PRODUCTIOHN
Timber FU6131n Charcoal Bamboo Katha
10,11 n m 1 onmes  1n tonnes in tonnes
2. Bevenue & 423,68  1,114.31 - 221,50 -
Praivate. .
Forests,

Grand Total 2,44,331,99 1,69,753,12 20,509,25 1,718,402.0% 126,10
+2)

6. WOOD COLSUITPI ION

The internsl consumption of wood & wood products by local
population, organizations & indusitries has been cstimated, The
estimates of consumption has heen made, recognizing the following
category of wood consumers -

i) By local populetion

a) House construction & repairs
b) Agricultural inplements
c) Tuel

11) By industries

Paper & Pulp Industry

Wood Working Industries.

Coal nines )

Mica mines,

Metch Indusitry.

Packing case industries,
Explosive Industry,

Gun Factories.

Brick Kiln and Tile Imdustries,
Lac Industry. )

Bus/truck body buvilding Industry.

N RS0 0 o'
(NN NS

111) By other departments.

iv) Bxport
a) Other depertumemts,
b) Matket,
Te WOOD CONSUMPTION BY LOCAL POPULATTION

TFaster Scientific development and mechamization have
changed the needs of nany things, but 1t has not been able to
relegete the importance of wood to a minor nosition in the use
of mankind, It gives lafe to the poor =nd comfort Lo the raich.
This is.true for the entire country in general, and for Bihar in

particular -where about 1/3rd of the population lives below poverty
line,
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have bden able. to reach
are strxll -away from the comon man,

Ny

In last “few deccdes scientific aid and appliences
to the affluent class of society, but
Steel..and cément which has

been able %o réplace wood partly-in building. construction has not
beén popular in rural arcas because of high prices,

and clectric annliances are. linited
lation living in cities and towns.
1ten 1n housc coastruction and fuel

Ba

WOOD COW3UIMPTION FOR HIQUSE

Cooltang gas
to ceértain scciions of ponu-
Thus wood remeins the nain
Tor most of the wopuletion.

_CONSTRUCTION & REP.LIRS

House types in Indiz ere greatly mfluenced by climate,
economic condition and customs of. the people,
characteristics of house constiruction of India os described in
Ionopgrapn of housing situation of India (Nationol Building
Organisation in lMew Delhi1-1959) 1s given in Table 10,VI-G.

TAPIE NO, VIaf

ILCHNICAL CHAR.CTERISTICS OF HOUSE CONSTRUCTION

The technical

IN INDIL

Tinber Brick Others

Plinth ITd
areas bamboo cewentd
recd, stone
A1l rurzl areas84,5%  .2,7% 1263% 0.5
A1l urban areasds,3% 1.7% 53+5% 0,74%
Caties 20.2% 2.9% 78,0% 0.9
Wall Tod Tt ber Brick Others
area Bamhoo vood ccment )
C.P,Sheets Concrcte

A1l rural area 63,2%  0,9% 15.5% 0.4%
A11 urban arcas4d?2,.1% 2,0% 5502% 0.7%
Cities 21.7% 6.0% 78.1% 0.2%
Roof Straw,Gréss Covrugated Cepent, DBrick o

thatches, sheets E8HEN e in

banbooyreed asbestos motor

sheets, etc,

A1l rural areas  69.6%  23.5% 1.7% 2.4
ALl urban areas’ 32,9% 33,6% 19 2% 10.3%
Cities 1445% 27 2% 43,5 % 12.5%
9. HOUSE CONSTRUCTION

of the country,
than from all Mndisa aVeIage,

It 1s cleer that in rural aress Kache
wall with gress thatch and tiled roof)
The number of Kacha ho

nouses (1.,e, mud

arc more than 80% Tfor whole
uses 1 Bihar would be more
Tt 15 assumed thet the Kacha houses
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in rural srea are 95%. In urban arees also the Kachha houses

are very common, The above table shows that 30 to 40% of the urban
houses are made of wooden materials, It 1s assumed that in the
survey area 30% of the urban houses are kachha,

hecording to Censes the number of houses in rural and
urban areas dvring 1961 and 1971 are given in Table No. VIeT e

TABLE NO. VI-7

NUKBER OF HOUSES IN THE AREA

5 .00, Year Rural Urban Total

Te 1961 17 580,841 1,75,226  19,56,065

2 1971 21,336,483 2,52,714 23,89,197

New construce 3555,642 774490 443341352

tion during

10 years

Anmual construc— 3,55464 7,749 434313

tion '

1 ..

10. If the rate of growth in house construction is assumed to

be uniform, the uumber of new houses constructed in rural and
urban aress are 3,55,64 and 7749 respectively. Assuming the
proportion of Xachha and Pucca housés in rural areas as explained
above(para 9), the number of Kachha and pucco houses which are
constructed ammually works out to. 36110 and 7203 respectively.

The gquantity of wood used in construction of a - new
house has been estuuated on the basis of low intensity Sample Sur~
veye The requirement of wood 1including bamboo foxr construction of
Kachha and Pucca house has been worked out on the basis of the-
findings of the survey and 1is givea in Table No, VI-8, .

TABIE NO. VI<8

REQUIRELMENT OF.TﬁMBER FoR HOUSE CONSTRUCTIONS

Item No. Requlrémeht of timber Total requirement
and bamboo per house., S
?1mber3-- " Bamboo Timber Bamboo in
in (m) in(tonnes) in (m), (tonnes)

Construction

of Kachha ‘

houses 36710 2.866 1,90 1,02,069 67,572

Construction . '

of Pucca 7203 0.,6993 - 5,037 o

houses_“ :

Total 43315 - N 1,07,106 67,572
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11, Revpairs of Lnchha houses is donc quite fPequenily. It
has been’ founé out 1n the svrvey that Tepairs of Kochaa houses
15 -generally carricd out at on inteival of 10 years ond the
guantity of tanber =~nd bamboos rcquired is obout 10% of the new
house conutzuotlon. The resuirenont of tinber for repeirs in
case of pucca houscs 1s almost neglizille and uhoroJoro, hes
not been cealculsted,

The quentity of timber end hemboo rcquired for reparrs,
therefore, worko ow-to be 1s given i Table ¥eo, VI-9,

T4BLE NO.LVI -9
- REQUIRLENT OF TIMBER POR KEPaIR OF AOUSES.

Tien No . Requirement of timber Totel vregurement

& Bamboo per house i

Tirbgy x . Dewmboo Tlgber" ~~ Bamboo

() (tonnes) (n) (tonmes)

DRepear . P ' o
o}ngcihez’jo’5*7 0,28 0.19 53,953 40,004
houses
Repair - - - - -
of-Pucca
houses
TOTAL 2,710,547 - 0428 . 0.19 56,953 40,004
12, T07.:T, REQUIREBNT FOR.HOUSL CONSTRUCTION & RRPAIRS

4
The total-requirawctit of timber and bamboo for construc—
tion and repzirs of houses in rural aand urban areas has been
worked out and s given in Table- Ko, VI-10.

BATIE N0, Vi~{0

ROQUIREHENT OF TT™ER JiD ;ANBOOS FOR CCHSIMHUCTION
) LITD ERLIRG OF HOUSES

S.N0. Ttom

; Requ;;gmgnﬁgofﬂtinber & “hamboss
3 heal

R
1

Tirber (o) Bamboos (Tonnes )

1. Construction of 102,069 67,572

Kachha houses
2., Construction of 5,037 -

Pucca houses
%+ Bepears of Kachha 58,953 40,004

houges.. ’

TOTAL 1,66,059 1,07,576
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13, Almost all the species are sued in house construction

for one purposc or th: other, S21 1s generally pre§orred. The
proportion of Sal wes found to be 40% in the survey., The quantity
of Sal and other species therefore, works oul as wnders-

1) Sal 66,424 Cubic mctres
11) Other Spp. . 59,635 "
izi) Total 1,66 ;059 "
1v?) Bamboo 1,07,576 Tonnes,
14, CONZIMPTION OF 7OOL FOR_AGRICULTURAL IMPIELENTS

_ 80% of the population of Bihar depends for their
livelihood on agriclliure as ogainst 60% fér whole of the
country. The holdings are mostly small,

Wooden implements for agricultureare still common.
The use of machines such 2s tractors, harvesters etc. 1s not
very much seen. Tne-important implements are plorgh, leveller,
bullock cart.etc., The muiber of these implements with each
cultivator depends mostly upon the size of holding., A4 farper
with emall holding can not afford to have many ploughs and
bulleel carts, The distributicn of the s1z¢ of holding in the
survey area 1s given below, in Tablé No, VI-11,

TABIE NO. VI-{1 -

SIZE OF HOIDING IN THE AREA

) Percentage " To. of cultivators
. _ household

1. (e hectare and Jess 5442 2,43,251.
2, More than onc hectore 21,2 95,146
- ‘to 5 hectare
3+ 5 hectere — 10 hee. 9.4 . 42,187
L. 10 Hectiare =~ 25 hec, 1245 56,7100
5; More than 25 hectare, 2.7 12,118

TOTAT - © 4,48,802

The total number of ploughs levellers, and bullock
carts have been calculated on the basis of following assumptions :=-
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T/DLE HO. VI-12

CULTIV..TOR WITH HOIDING ILIND THo NUIBZR
CIt TMPLLMEITS

8.0, Stotus of Yo.of agricultural inpleuents

the cultivetor Floughs Levellex Bullockearts
1. One hectarc or less 1 each 1 per two -
cultivator
2. Morethan 1 hectare 1 1 -
to 5 hectars
3+ 5 hectare to 10 hect, 2 1 1 per two
cultiva-

4. 10 hectare to 25 hect, 3 1 1.88f'

5. Ibbrcthan 25 hectarc 4 2 71.005

The total number cof ploughs, levellers and bullockcarts
and the quontity of tiuber required hns bden worked out and 1s given
in the T2ble No, VI-13,

TLELE N0, VI-13

SN0, Iten Tunber Quantity of Quantity of
timber requ%red timber re-
ver unit (m”) quiroed.

1. Ploughs 6,39,543 0,140 89,536

2. Levellers  4,60,920 0,150 69,138

3. Bullockeerts 09,375 0.566 50,586

Total 11,839,838 2,09,260
15. The life of agricultural wumplencnts depends upon use,

It 18 expected that cultivotors with.small holdings will not be
able to provide sufficient work to the agriculiural inmlenents,
Therefore, the life of “he agricultural implements would be con-
paratively higher, It is assunced thet the average life of a
plovgh, leveller aad o cort 1s 2 years, 4 yeors and 6 years respec-—
tively. Thereforc, the annuel reguirenent of tiiber works out

as under -
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TLDIE NO. VI-14
ANNUAL REQUIREIENT OF Wo0D FOR AGRICULTURAL IMPIEIGENTS

SL.NO. Tven Innual recuircuent of timber
’ 3 . .
bl
Te Flough 44.,768
2e Teveller 17?284_
3. Bullock carts 8,431
TOTAL ' 70,483

The important species uscd are sal, samn, khair, sidha,
Kendu, Dhawara, Sandan etc. The pronortlon of Sal and other
species in usc 1s about 20% and 80% respcctively., The quantity
of Sal and other species works out as under:—~

Sal « aee r ’ U97 m3
Other species56y386 m3

70,483 . m3

16. FUEL REQUIREMENT

Wood 1s a combustible material and is a well known source
of heat., It serves the purpose of domestic as well as industrial
fuel, The share of commercial fuel in rural India 1s very little,
Aeccording to a survey conducted by Netional Council of Anplled
Lconomic Research, the total consumption. of commercial fuel in
rural India 1s hexrdly 5.5%, The non-commercilal fuols, such as
fire wood, bagagsc, Saw mi1ll waste, cowdung, vegetable waste etc,
are largely used. The percentagt consunption of different non-
commercial fuels for Bihar is given belows-

TABLE NO. VI~15

PERCENT.LGE CONSUMETION OF NOI~COITERCIAL FUELS

S.N0, Fuel i Peréentagc

1. Pirewood 64,3
2 Dungeak 176
3 Vegotable Waste 1745
4, Charcoal etc. 0.6

TOTAL 100.0

(Source := Domestic Puel in Rural India, National Council of Applied
Econonic Research page 32)
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The orea 1s prudoninantly consisting of rural population.
The firewood rennras 2 wajor socurce of energy, because fircwoold 13
uscd not oaly for cooking but clso for heet in absence of propew
and sufficient clothing. The use of charcoel and commercial fuels
18 only limited to big towns and cities,.

Sample survey was conducted in order to find out the pow
capita consumption of the fuel wood., The survey hes revea}ed that
annual per capita consumption of fire wood in rural and urhan arcas
15 264 Kg and 189 Kg. respectively, Therefore, present annua} cont .
sunption of fircwood in rural and urban 2raas works out as under on
the basis of 1971 popvlation.

T.BLE 10, VI-16

FURL CONSUMPLION IN RURLL AND URBLN AHTAS

5.NO. Iten Population Per capita Total
1971 consumption coasuaption
in tonncs 1N Tonnes,
1. Rural 1,52,29,391  0.264 40,20,559
2, Urban * 15,84,289 0,189 1579,658
TOTAL 1,68,13,680 - 42,000,271

* Only 60% of thce urban ponuletion has been found
to be uvusing firc wood.

. The usc of vegetable wasde such as dried woody part

- of Arhar. (Czjenus Cajan) castor (Recinus comunis) Jowar (Sorshonm
spp) and stocks of other species are very cormonly used as firc-
wood., Some of the firewood i1s obimined froh the. trces growing in
agricultural lands, According to 2 survey conducted by Fational
Council of Applied Bconomie Research, 1961, thc sharc of vegetable
_waste 1s about 18% of the totzl fuel requircment,

Besides these meterials, Saw all weste, Selveged
wooG from old houscs, shecds, packing coses, fencing ctec. are
used as firewood. Trecs growinT on agricultural land, olso
yield fircwood,

17 The removel of firewood from the forests consists of
almost all evaileblc forest specics. It includes lops and tops,
branch wood, bexk, twigs decayed wood ctc, The portion of trecs
below 5 cul, in diameter 1s also used as firewood, Thereforc, the
huge quantity of fairewood celculated i1n Table No., VI-16 should
not be debited in calculating the wood helances, It i1s, however,
proposed thet the roccoxled production of firewood may be debited
towerds wood consunption for calculoting the wood balances, The
recorded quantity of fircwood is given in Table No, VI-5, Char—
coal 1s mostly cxpcrted and thercforc has not buen accounted

for calculating th¢ wood balancoes,
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18, CONSUNMPTION OF WOOD BY INDUSTRIES

Effort has Deen made to collect infornation for the
total wvood consumption by the wood based industrics situated i
the area, ALl the regaistered wood based industrics were visited
and annual consuwmption of wood has been rccordedi, The CoNnSumps
tion of wood has been grouped in the following category of indus-
tries -
1) Papcr and Pulp Industry.
1i) Wood Working Industrics,
111i) Coal mines.
1v) Mice Mines,
v) Match industry,
vi) Packing case & crates industry,
vii) Explosive iadustry,
viii) Gun Factory.
ix) Lac industry.
X) Drick kiln tiles industry,
xi) Bus truck body building industry.

19. PAPER AMND PULP INDUSTRY

Rohtas Paper Mills ILimited located at Daluia Nager 1h
Shahabad District 1s the only Paper Mill located in the area, The
m1ll has obtained a leasec of Bamboo forests in order to have
constant supply. The lotal installed capacity of the mill is
60,000 tonnes per year, The requirenent of the mill is largely
met from the wood resources of the area., Certain quantity of
wood is also obtained from other states such ag UeP,y MPuy
H.P., and hAssam, The detailed yearwise consumption is ginon in
the Table No, VI-17,

TABLE NO, VI-17

YELARWISE CONSUMPTION FIGURES OF ROHTAS PAPER NILIS LJ‘I-"T_'D.,

Year Species Total require~ Supplied %age of

ments in tonnes from the requirement
area, from the
1. : 20 ) 3. 4S‘bom1@s>l area. 5.
1968~59 Bamboo (@) 114030 74362 65,2
Bamboo  (B.D.) 76021 49575 ,
Misc, 16650 13020 T8.1
Hordwoods 11100 . 8680
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1 » 2Q 3 .- 4‘0 5'
1069-70 Bomboo (G) - 05465 74386 67 o6
Bamboo (ED)  T0311 47591

Mse, 29272 - 16236 .. 55,4
neLs.nods 1CE1R 10324
210=71 DBamboo e 51 5
: Bamboo (BU. .9 )
Misc. ) LL00
Hardwoods . ST
Tamboo  (G) 107C T T35
nboo (BD) T, . PR
SR 21 7 7530 - 58,6
dove. ds 141" 5. 720
(72=73 Damboo I 138.,8% 97950 70.6
Bamboo (BD) 92456 65300
Misc. 45463 41169 90.3
Hardwoods 30379 27446
fnaual. Averae consurotion :
Bamboo (G) 13128 T4831
Bamboo (BDY 75412 49921
Misc ., 25370 17860
Herdwoods 16927 11307
Sey e Bamboo (BD). 154602 102338
Misc, 25370 {7360
Heidvoows 16027 11207
G = Cvrecr:
BD = Bgre dxy wglghi.
20, 'WCOD WORKING IMDUSTRIBS

There a2re 203 Saw

Mills. lgeeted  in tne survey. arca,

The say m1llsg, “though fhensclves dp not consurie the wood rav
material yet thesc meet the demand of wany Woagd consuming -

inaustries.

Somne of the saim naterial is aldo used for housc

construction and repeire and for agriculturel iuplements,

Sew malls are mostly smell units hoving one or two tand
_8aus. . The average capacity voeriecs frow 1.75 cubic netres o 5,00

cubic metres per Adoy.

The important species which are szwn for constructional
purposes egrc Sal (Shorea robusta), Sein (Terminalia alata) Bija

Sal (Pberocarpus marsumpium) Siris (ulbizla spn.), Kendu (Diospyros

tomentosal, Sidh (Lagerstroeiia parviiolia), Janun (szyglﬁh :

cumini). etc, Salal (Bosworiis serrata), Nange (Mansifora ndica)
Jhingan (Lamnia coromandelice). Kankar (Gariza pranata), Seral

(Bombax Cieba) elec. arc se m for packing coscs.

The species wentio-

ned abové for the use of btuilding construction are also used for
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trmi~lincs and cogging in coal and 1iica mines, Species such as
Sissoo (Dalbergia sissoo), Gamar (Gualina orborea), Hrldu (fdina
cordifolin), Pholdu (Litrogyme parvifolis), Sol (Shorea robusto )
arc sswm for furhituré. sawing of specics such as Neem (Azodi-
recta indice), Mchuo (Modhueo latifoliz), Pabul (hcocia crebica),
Kethel (Artocarous sop) etCe 13 clso common for veriely of
DPUTrNOSES

The sizes thot ore gencrally s2wn for varlious purposes
are given in T2ble No, VI-13

TLBLE WO, VI-13

S.No, Specification  1zes Purvose
1a Cheukhat 65t % 4"x3" Construction
65' x 5"x2§"
3—%—: x %:'XB‘I"
Zx' x 5"x2%
2. Wooden crotes 5' x 2%"x2x Storage
3v x 2$”x2
21 x 23_"3(2"
3, Scantlings 67— 12x5" x4"' Construction
6= 19x5" x3%'
6= 117x4"%3"
61~ 11'x4"2%"
4. Shutter 15 1=4 %3 ""x 15"
Cidgang st
1%1_4 :XE%"X'!%”
2 7:x5xx1é:
2% T'x4 X115
S5e Tremline, ot x4"x3" Mines.
sleepers .
6, Coggins, 41"~ 657 x4"x3" ~d 0.
7. ‘MG, Slececpers 6'x8" x 4" ~do=
8; Packing cases 30 x 30 ca x 5 cm Packing ceses
9, Purniture At x3ET x 24" Furmiture

Sy o 2
T
3tx2vK1E

Saw m1ll industry is not a wood consuming indusiry by
1tself but supplies row material to the other wood bosed industries
The important one being the wood working industry, Effort wes made
to visit as many wood working units as possible both in rural areas
and 1n urben ereas., The bigger units were registered and so there
wes no difficulty in locating them but the wnregistered units
arc more in nuuber and were contacted after making local enguiTy.
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The pert tiue corpentors hove not beeca incuded in tnzs study,
These wood working units exe cngaed 1n wenvfreture of ch-iys,
Tables, stools, benches, doors -nd windovs, buds, Hlnirchs, o i
cultural inplenents etec. Most of the wood vorking uaits are
smell,  Sonie of then have sow nills of their own wvhile other

Jet their materials sevm from other maills,

_ The totsl nunber of weod working units hos heen fouad
50 be 127 1n the aren, The cucntity of tamber consumption hra
heen given belou - ‘

TLOLE NO. VI-19

TIIEYR CONSUNPTION BY WO0D WORKING UNITS

SLl.No. Species Tiuber conpumption 1n n
Te Sal 2990=00
2 Paiser 1391=00
2. Gamor - 150=00
dy Sissoo 327=00
5. Salca 225=00
6. Ioango " 848=00
Ta Teak 130=00
Ga Misc, oppe 2615=00

38676=00

21, COATL MINES

Bihar has got the richest.reserve of Coal in the country.
Therc are 21 promising coal ficlds in Biher, Out of this 3 are
in Dhambad, 8 in Seanthal Parg~na Distt, and 10 are in the survey
QaITeo,

Out of the 10 mines of the surwey avee 7 arc siturted in
Hazaribas and three in Palomeu district, The important coal
fields are Bokaro. Giridih and Karanpur>, Bokero coalficld forms
¢ narrow but a long strip in the catchment of Bokoiro river.
Giridih coel field heos an arez of 11 squerc niles, The Xarenpura o
ana Roupur Cosl fields lic to the West 5f Rokoro ond cover an ares
of about 600 squere miles, The coel reserve i1n thosc cosl fields
hos Decen estimated to be 600 nallion tonnes.,

The conswption of timber in the coal maines nre mneinly
in two forms (i) Itining Timber (2). Hon-Mining Timber. Thning
tinbers cre those which ere used in sides of mines for giving
support or for spyreading tram-lines whore og non=wining timbers
are those which ore used for construction of buildings, sheds,
fencing ctc., The consunption of mining tinber depends upon the
stage at which the mining 1s being done. In the open cast mining
there 1s hardly any consumption of tirber. In developrent
district, the timber is required for props and also for laying out
treuw-lines. In the depilleoring district the consumption 1s nexirmum
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ag edditionel support is required to be given in side the nine,
Tinber generolly used in the mines oTe Props, CoLZINS, tram-—
line sleepers, sprags and rollas,

The total consunption of Netional Coal Development
corporation during 1974-75 as siven by then for these mines
almounts to 75,697 cubic metres, Secl 1z generally preferred,
The quaptity of Sal zond aher species has been worked out ag
45418 n? and 30279 m3 respcctively.

22, MICA MINES

The mica belt conteining mics schists with intrussive
nico bearing pegmctite cre of great cconomic inportence for their
content of muscovite. There ~rc manymica mines in the area,
However, thore arc 40 major mica mine ownors who control about
95% of the total niamg- ~ctivities, Twenty mica mines owners
were contocted and aversge quantity of wood consumption by mica
mines wog worked out, '

The consumption of timber, logs and chalta depends upon
a. number of foctors such as the developuent of nmica mine, the
strength of geological strota etc, The use of sawm tiuber is
aluost negligible, The +timber is.used nainly in the form of props
and chalta. On the bosis of data collected for the wood COoNnsunp=-
tion im mica nincs, it 1s estimrted that per year consunption of
wood 1in these mines 1s about 10,000 cubic metres. Out of this
the quantity of Sl and others species 1s 7000 cubic metres ond 3000
cubic metres respectively,

23 PACKING CASE INDUSTRY

In most of the industriecs wooden packing cases are extene—
sively used for transporting the manufactured 1tems mspite of
number of synthetic packing materials -available, The industries
which are using lorae quantities of wooden packing cases are follow=
mngs-

(1) Indo-Ashi Glass Co.Itd,, Bhurkunda
(ii) Indian Explosive Ltd,, Gomio
(ii1)Bokaro Steel, Pol-uro.
The important timber used in making packing ceses in
Salai (Boswellia se;ratn), Certain miscelleancous wood and pine
woods (Pinus Spp,) fre also used for the purpose, Sal 1s mostly

used for making crates, The following are the consumption figures
of wood of the different industries.,
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TABLE 110, VI-20

COMSITPTION OF WOQD FOR PLCKTING CLSES

S1l.Wo. Weme of tne Imdustry Conguiption 1n m”
Sol Srloxr  Other Ilasc. Totel
hard W
1. Inde-ishi Gless Co. Iitd, - 10,800 700 - 11,5060
Bhurkunda
2. Indian Explosive Iitd, 1000 1,000 - - 2,000
Gomia
3. Bokoro Steel, Bokero. 200 - - 300 500
TOTLL . 1200 11,800 700 300 14,000
24, MATCH PACTORY

There 1s a public sector mntch splint factory at Koderue,
The ennual instelled capacity of the fretory is 1540 nillaon splints.
Senal (Dombax ceiba) 1s mostly used for the purmose, The annusl
consuuption of Semel logs 13 about 760 cubic netres. Most of the
splints ore sold to WIIMCO - Calcutta. For »reparetion of match
splints special size of logs, 20 cm to 80 cu in dicmetres are used,
The minimum length of log 1s required to be about 0,5 metre,
Year-wise consumption figures ore given-in Toble No, VI-21,

TOT.L NO., VI=21

CONSUMPTION OF SLIALL 1/QO0D FOR ITLTCH SPLING

S.NO, Yeor Qaantity of Semal 3 Tumber of metch
logs consuned 1n Tl splinits »nroduced
1 1illion,.

1o 1969~70 822,01 3300, 77
2o 197071 965f16 3183,22
3- 1971_72 4’96-63 1534‘0 50

Sverane 761,27 2772,83
25, GUN FiCTORY

There are 36 units vhich ranufocture the rifle butts,
The auportant timher which 1s used for manufacture of rifle butts
1s welnut, This is being imvorted from Stotus such as Utter
Pradesh and Himachal Pradesh. The Govt, of Bihar heve fixed quota
for each unit. The coasumption of timber depends upon the anount
of quota aveileoblc to the unat. 45 cm x 15 ecm x 6 cm size of
walnut picce is requlr%d. The annual consumption of tirber is
estimated to about 150 m” per year,
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26, LEXPLOSIVE TNDUSTRY

The cxplosive industr% located ot Gonia in Hazaribazh
daistrict consumes about-1680 m” of timber annuelly, The +timber
is converted into charcoel aand used in explosive nanufacture,
5171 18 mostly used for the purposc,

27. BRICK-KILN AND TILES INDUSTRY

There arc number of units for nanufaciurc of Bricks and
Tiles, The nunber of these units in different Districts 1s given
below -

TADLE WO, VI-p2,

NUMBER OF BRICK~KILN LND TIIES UNITS

S..NO. Name of the District Wos of Brick Kl%n/Tlles units,

Te Gaye 15
2o Hazarihogh' 12
R Shahabad 17
4, Palamau 8
5s Monghyr 21

The: total quantity of fuel yood consumed in these units
has been estimated to be about 750 m’ annuelly, Miscellancous
species are generally uscd for the purposc,

26, SHELLAC THDUSTRY

The cultivation of lac 1s coumon, specially in the
Palamau District, The lac insect 1s cultivoted on the Palas
(Butea monosrerma) tree, The principal crop 1s Bhaisakhi,
horvested during April-May, The cultivation of lac has declined
in recent yeers. Iarge quantity of stick-lac 1s sent to Celcutta
for processing., Some of the locel.units have boen closed,

The important centres for Shellac industrics are at
Baratole, Cheinpur, Garva, Ieteher ond Chandwa, Charcoal is
used for processing of stick lac, . It has beenestimated that
1.25 tonnes of charcoal 1s reguired for processing of 4 tonnes
of stick-lac, The important industrics are_ /S, Rejendra Noth
Uéyog, M/S, Achhru Rom Kalko, Bertola Dott Lgency, M/S. Laxmi
Prasad, Gopal Prasad, M/S. Badri Nareyan Sheh, M/S. Baliram Bansi
Dher, M/S, Ialu Sab, Tendwz Garwa, ‘

The quantity of wood required for chorcoal to be used
m processing of stick-lec h~s been estimated tobe about 3000

cubic metres. iostly miscell-neous specics cre used for this
PUTrpoSC.
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29 2US/TRUCK TODY BUILDIFC VORKS

Therc cre nine waits cngaged in bug/tricl: body
building. Seven of them ore at Dehriesn-sonc and one o4
Deltmgon] ané cne ot ghumeri Talci. Sol 1is nost comnonly
usel, Besides Sal. CGemor end Poisar are olso usct, Tic total -
quontity of tanber used hos beon estimtted to be ebout 19,000
cubic metres, The percentags of Sal, Gamcre ~nd Peisar hag beea
cstimated at 70%, 20% and 10% respectively. The quentity there-
fore, for Sal, Gomer end Paisey works out to 13300,3800 and
1900 cubic netres respectively,

30, TOTLTL WOOD CON3UMETION BY INDUSTRIES

The total wood consufiption by industrics in the creas
hes been sumiterised in the THhllowving table,

TAIIE NO. VI3,

a

S.NO. Tten SPECIES

Sa} SalaL Bonmboo Others Total o
(mj) (m3) (tonnes) (m3)

e Paper & Pulp.- - 102338 11907 T 11907
_ Industry. : B 102338
2+ . VHood Working 2990 - - 5686 8676

Indvstry, '

3 Coal mines 45418 - - 20279 75697
4 Mica nines 7000 - - 3000 10000 .
5. Packirg Case T200 11800 - 1000 - 14000

Industey, .

6+ latch Pactory - 761 - - S 761
T Gun Pectory - - - - 150 150
8. Bxplosive = 1630 - - - 1630

Industry, : .
9, Bricii-Kiln . -~ - - - 750 . 750
Industry. . ' ’
10, Shellac Indus-—-— - - 3000 3000
try. .
11, Bus/Truck 12300 - - 5700 19000
body. Buil-
ding,
TOTLL 7158812561 102338 61472 T 145621
B 102338
Note ¢ T = Timber
B = Barnboo
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31 WOOD SUPPLY TQ OTHER DET.L.RTHENTS

Some quontity of wood 1s also rcquired dy Govt.
deperinents and institutions of the area. The aveilable figures
of consunption by various departiicats have been collected and
average annual requirenent has been worked out, The overcge annual
sUpply 1s Ziven belowi-—

TABLE NO. VIs2
AVERAGE LNNUAL SUPPLY TO DEPARTMENT

Sl0e None of Volume in cubic netres

wmw o i

Deptt, Sal Misc, Total
1. PJW.D. : 849 392 1241
2+ Porest Deptt. 2511 171 2682
3. Chenicals & 9 - 9
.. Pyrites
4‘.. D.V.C. 251 - 251
5. Bihor State 27 23 50
Wharchousing
Corporation
6. Stete Electri- 198 - 198
city board.
7. Defence 35 24 59
TOTAL 3880 610 4490
32, EXPORT

The forest producd going outside the survey area has
been considered as 'export' for the purpose of this study. There
are only o few wood consuming industries in the area, The
adjoining area of the Statc having nost anportant mining industry
in Dhanbad and Jharia consumes a sizable quantity of wood. The
industrial belt of Damodar Valley is a major conswier of various
kinds of wood. A4 large quantity of wood 1s exported to the adjoine-
mg tamber merkets of Bihar, Uttar Pradesh and West Bengal.

Most of the forest produce is transvported by Reil, Trans-
port by road 1s 2lso resorted to whea the distance involved is
small, In Monghyr Forest Division most of the timber is sent
out-side by the rails, only, while in Shahabad district most of
the produce 1s transported by roads. In other districts both
the means of transport are used,

The tamber transported by rail was asscssed by visiting
all the railway stations of thc area and checking their Goods
Dispatch Registers, The data wos collected for Tour vears i.e,
1968-69 to 1970~T1 and averaged, TFor export through roads the
records of{ihe checking posts were scrutinized.

a
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Timber 1s gonernlly exported in threc formss
1. Polcs,
2, Togs.

%o Sowmwvood,

Polcs ave restly used as pit-props in the coal nines,
The consuming wines are Dhanbad and Jharia coel mines of Bihar
and Ranigenj, Bhaga ond Topri (Asansol) of Bengal. The sal polcs
are also used for building constructior. and cleciric poles. Patna
mmhhWanmlamimt1%mwram'mcnmﬂcmmmswhﬂesﬂ
polcs arc sonta

. 8Seloi logs axc sent to peper mllg at Runigang in Vet
Bengal. Sore logs of Salair ~nd Jhingan exe sen’ to Calcutts
and Sindri., Sawnwood 15 exporied in wvery cmall cuontity. The
firewood 1s generalls sent to Peina and Woshi, Outside the State
nest of the fivewood gees %o Versmasi in Utter 2rddesh and Shiv-
pur in West Bengal. The Charccol s wostly sent to Varanasi and
Caelcutta,

Barboo 1s twatly sent to paper i:lls of Vest Dengal.
These nills ere Beagel peper Mills Ransgenj, Titagarh Peper Mills,
Calcutta nd I.P.,P. and Co. Calcutte,

The total export of forest prc duce freoinr the area is
given in Table No, VI-25,

TABLE NO,. VI--25

WOCD EXPORT FROM THE AREL

S .NO, Year Sal (nB) Others (m?) Banboo (tornes)
1, 1968-6G 76,596 2,175,994 69,776

2, 196970 92,753 2,3%,799 52,689

5 1970-71 68,409 1,98,752 61,631

da 197172 69,084 2,05,593 75,770

Lverage 76,710 2,714,035 64,963

33; TO™4L WOOD CONSULIPTION

The total wood conswiphion i1n the area and 'export has
been swriariscd ond 1s given it Teble Mo, VI-26,
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TARIE MO, VI=26

SUIMARY OF TOTAL W0OD CONSUMPTION TN THE AREL FOR

THL Yol 1972=15

S.Ho., Iten SPECIES _
Sel Selal Cthers Baihoo Total
(m39 (m3) ) (tonncs
1, House cons—~ 66,424 - 956,635 1,07,576 1,66,059(T)
truction & ! . ’ T 1,07,576(B)
rCP 1S,
2, Agricultursl 14,097 - 564366 - 70,483(T)
inplenents
3. Puel - - 1,638,639 - 1,68,639(T)
4, Industries 71,588 12,561 61,472 1,024338  1,45,621(T)
: 1,02,3338(B)
5. Other Deptt, 3,880 =~ 610 - 4,490(T)
TOTATs “1555,989 12,561 3,86,742  2,09,914  5,55,292(T)
- 2,09,914(B)
7. Export 76,710 - 2,145,035 64,968  2,90,745(T)
64,969(B)
3. Grand Total2,32,699 12,561 6,00,777  2,74,802  B,46,037(T)
©2,74,832(B)

3%,

differ slightly from onc nloce to anothor.
tangany and Hazeribagh are little cheaper,

CEOENR TLLIT IS

. 11 the importent wnleces such os Gaya, Daltangan],
Hazaribach, longhyr snd Sasarer have timber narkets,

TLEIR WO, VI=27

The rates

The Fates in Dale-
The average rates
m the survey arca have been collected during 1973-74. . The

rates are given below, -

RATE OF DIFFCRUNT SIZES OF DIFFERENT SPRECIRES

Length Diawmeter . PRICES INGEk,
in feet. in inches Sal- Asan _Misc,
e 24 3 4 - 5.
Up'tO 6 5" 2.00 ' 1 075 1.50
6" 2.50 2.00 1.75
7" 3000 2450 2.00
8” 3050 3000 2050
9" 4450 . 3450 - 300
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1. 2. 3, 4, 5.
Upto 8! 5" 3.00 2.75 2.25
6" 3.75 3,25 2,75
™ 5,00 4,00 3.50
g" 6,00 5,00 4.00
9" 7.50 6400 5.00
Upto 10* 5" 4,00 3450 3.25
6" A.. 50 /‘r.OO 3'75
7" 6.00 5,00 4.5Q
g 7«50 6.00 5.00
9" 9.00 7.00 5.00
Up‘l:o 12' 5" 5-00 4‘.00 3050
6" 6'0 50 6000 5000
7" ' 450 7.50 6,00
g" 8.50 8.00 6450
9" 11,00 9,00 7.25
Up'to 14—' A5" 6900 5.50 ﬂl’l75-
6" 8.00 7,00 6,00
7 9,450 8,00 7400
g" 11..00 9,00 8,00
g" 14,00 12,00 10,00
Urbo 16' 5" 7.00 6.00 5450
6" 10,00 8,00 7.00
7™ 13,00 11,00 9.00
8" 16.00 14,00 11.00
q" 18.00 15.00 12,00
Upto 18 5" 8,00 7.00 6,00
6" 11.50 9,50 7450
7" 13,50 11450 9.50
g" 16,00 13,00 11.00
9" 19,00 16,00 13,00
upto 20" 5" 10,00 9.00 3.00
6" 12.50 11,00 9.00
8" 20,00 16,00 13%.00
g" 22,00 18.00 15.00
Upto 22' 5" 11400 10,00 8.50
. 6" 14.50 12.50 10.50
7" 19.00 16.00 12.00
g" 22,00 18,00 14,00
g" 26,00 22,00 17.00
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The average rote of Togs of difforent spocies as
prevalent during 1973 -7T4.

Specicg Rate 1n Bs./Cubic nctres,
Sal coe Bse 225 to 100

Paisaxr 0o Rs, 200 Y 400

Koran cos Bse 135 " 250

Ganar soa

hsan R ks, 120 " 200

Salei ves Bse 90 " 150

Misc, con fse 10C ™ 175

35, FORECAST OF FUTURE DEMAND

The future denand of a comwodity is governad by various
factors such es growth in population, change in income, price
trend of various consuner goods, changes in technology, availabili-
ty of substitutes, literacy, consuncr prefercnce etc., The future
den-nd may be projccted taking into consideration these foctors.

The effcet of the population upon consuuption is assumed
to e uniform and quantitative reletionship of income and consump-
tion of wood products has indiceted a positive corelation thirough-
out the world, Highcr the level of percapite income, the higher
would be the percapita consumption of wood products. Such rela—
tionship 1s represcnted by BElasticity co~efficient of income which
is given below s3-

Income Elasticity Coefficient = % change 1in qty «Consumed

% chaenge in income.

Price 1s another important factor, Lny realistic
forecast hos to take into considerstion of the price of the
cormodities. PFProhibitive price discoursges the use, and subs-
titutes are then searched and if cheaver substitutes are found,
the market 1s lost,

Growth in populetion tends to raise the denmand, If
production 1s fixed and the costs orc stationary, a rise in
bosic demand caused by increase in population or in the standard
of living will raise the nrice vertically,

The other factors which affect the demand are chenge in

technology, consumer preferences, literacy ctc. which are difficult
to evaluate and are beyond the scope of the study,
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36, PROJECTION OF DEILLID.

It is nroposcd to forecast the demand for 19871 and
1991. The projcction of denond of wood hes been umade by the follo
wing formulza -

e Lo 04343 x I.E. (- X))
X
Where Y' = Por capit- consunption at terget date,
Y = Per capite consumption at starting point.
I.E. = TIncorne El-sticity.
X = Por copita immcone ot storting point.
X' = ©PTer cownite incone ot tarzet dete .

0,4343 15 a. sonstant which 1s derived by
P,L.0. from cross-scetional dotec. Incone
Tleagticity fﬁctor 15 trlten 0.8

37 . POPUL.LTION ESTIJ\,‘_ i35y

The populsbtion of thet area according to 1971 census
18 1,68,14,680 as agninst 1,03,61,971 in 1961 representing 4.7%
growth por annuil 1n the popul-~tion, cing 1nto consiaderation the
cffect of family plonaing draives the. "rowth rate of populetion 1is
asswied to be /% between- 1971 and 1981 and 2, 5% between 1981 and
1991,

The population for the wyear 1681 and 19971 thus works
out to bc os under -

population estimates for 1981 24,885,000

populatlon egtimetes for 1991 31,852,000

38, INCOLT ESITIRIES.

From aviilable figures the per cepita incone of Bihar
during 1968-69 is 231,60 ot 1960-61 price-level, The same figure
hos been adopted for the SUrvey ares. .

The income growth per yeor fron 1960-1961 to 1968—69
works out to be 0,75%. In.view of severol developnent°1 activities
under 4th, 5th, 6th and 7th Five Yeor Flans 1t 15 assumed that
ineore @rowth per year between 1971 to 19871 and 19871 to 1991
would be 4% and 6% respeetively, Therefore per capite income of
the arec for the yesr 1981 and 1991 works out as under g—

Por canita incone in 1981 fse 370
Pexr copits i1ncome in 1991 Bs.662
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39. FPOREC..ST

FOR_1OCD CONSUMPTION,

Using the formule discusged in 20
of wood for housc construction ond reneirs,

ments hog heen projected. Fox
heg been token and quentity of
brcsils of population only. The

been swwmearised in the Toble VI-28,

quantity of wood
coastruction end wrepoirs, ogricultural impleuents ond for fuel

TLDBLE No. VI = 28,

ra
a

sreph 35 the den~nd
sricultural implo-~
fuel wvood poer copito comsumption
fuel wood hos been projected on the
requrred for hovse

E¥alal
Patats)

PROJECTID DEFILFD OF WOOD TOR YMs YR 1901 11D 1991

o e T T T T T T SPECIESs ~ T T T T T T

S.lo.  Iten _oal () Cthers (n'Z )] Banboo (Tonmes )

—— e — 1981 1997 1981 1991 1991 ~1991 _

1. House constru- 7655 127411 12425 191117 149350 254950
ction & wepeirs,

2. Lgricultural 21885 31852 74655 127411 - -
1mplenents,

3. Fuel - - 243050 318528 - -
TOTAL 99540 159263 447930 637055 149350 254950

40, PROJECTION FOR INDUSTRIAL WOOD

Rohtes Pop. ¥ Mille locoted =t Drliwie Negor has been
cpocity from present 60,000
This will rosult in extia

groted a licencc ¢ 1nercess its ¢
tonnes to 75,000 tomnes per ennumn.

requirenent of row meterial.
tonnes/ormurt has

(1) DBonboo

(11) Hard woods

The bamboo resourcos

therefore for any cxpension Prograrnie rogour

for the use 'of hardvoods,

1,235,000 tonnes,

, urther exponsicn o 1,25,000
cen planacd,by this phper maill
material reouirenent for this expansioin will be ag

2lgo. The Tov
wnder

1+35,000 cubic netres,

arc limited in the srco and
se hns to bhe taken
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41. COax AND MICH MTIGS

The production of Cool end Mice mines has been amaed to
increzse by 50% in the comvung 10 yesrs, This wall result in the
1nerease of mining octivities and 1t 1s expected that the denend
of wood will also increcase accoxéingly, Thce denend of wood in
the year 1981 and 1991 by thesc nines is approximated os under s~

T:BTE No, VI - 29.

PROJECTION OF DEMATD OF 00D FOR MINES.

Uhit - cubic mctres

S.No. Tten Sal Others
1961 1991 19671 1591
1. Coal Mines 56773 68127 37849 45418
2, Mica Mines _ 8750 10500 3750 4500
TOTT, 65523 78627 41599 49918
42, DEMLND OF OTEER INDWE TRIES

Other Industries such as packing case industry, furniture
mdustry, brick niln industry, dbus/truck body building industry etec,
will also requirc more tanber. It 1z cxpected thet timber recui-
rement by these industries would be 50% more in 1981 and 100%
more 1m 1997 frowm the present consumption level, The dewand of
wood by these industries for 1937 and 19971 works out as under s—

TLBIE Noo. VI = 30,
PROJECTION OF DEMLND FOR OTHER INDUSTRIES.
Unit - cubic metres

el Selai ___ Others _ _

SMo. Ifem _ _ __ __ _ _ 1981 _ 10917 T0B1_ 1991 T 1987_ 1997
1. ©Packing case

industry 13800 2400 18842 257122 358 478
2. Match Foctory - - - - 1141 1522
3. Wood working

mdustry 4485 5981 - - 8529 11372
4. Brick kiln

industry - - - - 1125 1500
5. Explosive industry 2520 3360 -~ - - -
6. fthollac Industry - - ~ - 3000 3000
C T Tomn T T T T T 8805 17741718842 25722 14753 17872
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43, The total wood roguarcment for the wcor 1973, 1981 and
1997 1is sunmariscd in the Toble Ho.o VI=31.
TLIIE Hos VI = 31,

TOT .I SPRECIES WISE CONSWPLION MOOD DURING1973

LTD PROJECTE  DOVLND FOR THE YhoE 1901 & 1991
Specaies 1973 17981 1_991
Sel. 155989 1 173868 10 249631 1°
Selai 12561 " 18842 " 25122 "
Others 386742 M 638682 " 839046 "
MOMATL 555202 1 831392 110 1114599 1o

"MBOO 209914 tonaes 284350 tonnes 389950 tommes

— e e e e m— —
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wWoOD BALANCES

fe In order o have a gvgvained gupply of row material for
vood . based - industrica, it is necessevy To egtinete the present
lewvel of wood consumption. by.loeol populeiion and existing indus-~
“t1cs ond {o meke reslaistic projeections of the demands for the
future, This quentity of row material should be set apert from
potentiel annual cut Tox weeting the demands of local population
ond exasiting industrics bcfgre planning for the proposed wood
besed ardustry, The balance quantity of raw naterial should onlwv
be congidered for piamning the new odd babed indistry/industries,

2. PRESENT AND FUTURE REQU. EVENT OF TIMRER

Present ané Tuture requaircnent of wood for meeting the
dermands of locel popu¢ tion and existing industrics has been
vorked out and-1s given in Table Mo, VI-31 and 1s reproduced belows:

IABIE Moo, VIT - 1.

PRESENT ~UD IUTURE IZQUIRBMENT OF WOOD.

Species 1973 19831 1991

Sel 1,55.989 n’ 1,73,868 m° 2,49,631 m°
Selay 12,567 18,842 " 25,122,
Others 3.86,742 " 6,338,582 " 8,39,846 "
Tota 5,55,092 1 8.31,392 1> 11,14,599 n
Bauboo 2,09,914 tonnes 2,84,350 onnes 3,89,950 tonnes
3, POTENFTAL ATWUAL CUT

Potential annuval cut of important species has been
Yofhed out and is giveyw-in Table No, ¥ - 14 and is reproduced
below 2 -~
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Mo, VII -~ 2,

POTZTTLLL LITWUAL CUT OF DIFFERET SPWCIES

S o Spceies fanual cut in Cubic netres
I 3ol 2,06,600
20 Salai 3,84,700
De Others 7,083,100
T0TIL 13,744,400 Cubic netres
Banboo 2,50,000 tonres
4, WOOD B.:LaNCES

The woold balances eft r necting the rcguirvements of
Jocel popvlertion end existing wdustriecs under the proposed

nanagenent works ovt o under -

N, BI® No. VII = 3.

WOOD BATANCES IN THOUSLID CUBIC J'ETRES

Specics 1973 1981 1991
1. Sal 51 33 54-3
2, Salea 372 3565 +360
5. Others 399 144 -58
4 ,% Bamboo 40 34 =134

5e

growing stock.

* Pigures of Barboo are in thousand tonnes,

WOOD ' LV.LILABLIE FOR INDUSTRIAL PHRPOSE

Table No. VII~3 shows thot excopt Solai wood nothing
is avoileble for industriel planning on the besis of present
Serious cfforts have to be .1de for increasing
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the growing stock of forests for mecting the future denand of local
population and existing industrics. Miscellaneous forests have to
be managed properly aad large scele plantations have to be raised
for meeting the future demands, It is only by growing more forests
ond imcreasing the yeild from the existing once that the shortages
can be met with becouse consiraints ore not cos¥e Though effect
should be mede to convince the loecnl population to reduce the

use of populer voods like Sal ctc. by depending on olternatives
which should be grown artificially,

6. Entire quantity of Salai wood osg glven in nare 4 nay

not be aveilable for vtilizetion on account of silvicultural require-
nents of the crop, inefficient present logging ‘technigues and
several other factors, It 1z therefore presumed thet only 75% of
Salai wood (2,70,000 cubic netres) i1s availeble for industrial
purposes,
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CHAPTER ~ VITI

COoOST AND ACCESSIBILITY STUDTIES

Te OBJECETVES

In order to dcterniine the feasibility or otherwise
of establishing a wood based industry, 1t is of utrnost iwmportonce
to-lmow the cost at which the raw materiels arc available et the
delivery sitc. Therefore, the objectives of these studies were:-~

1) to work out the delivery cost of wood to be delivered
ot the proposed industrial sites hoving taken into
considerntion 211 the foctors influencing the delivery
cost.

ii) to examine the possibility of ~ny modificetion in
the current logging/transvort practices,

i11) to work out the volures in different costs, which
would De mede availeble at the proposed industrial
site,

2. DELIVERY SITSS

The following delivery sites have been fixed for the
purpose of these studics,

i) Dehrl—on—sone,
ii) Daltanganj,
11i) Dhanbad,

iv) Hazaribagh, .

3. METHOD OLOGY

i) The arec has beca divided into suitable logging
units or cost units for which 211 the calculetions
of infrastructure ma ather details were recorded.
The cost in a partlculﬁr unit has been taken os
uniform,

ii) Each such unit which had a contractor coupe under
vorking wos visrted ‘and cost on account of various
logging operations including felling stacking etc,
were worked out, The counes were selceccted in such
a way that they nay represent the cntire renge of
of variction of topography and other working conditions
of the area.

111) Forest lessecs and subcontroctors were irterviewed and

cost on . account of each logging operations were
collected.
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- ) T all 20% of the total cost waits were visited and
details of terrain infrastructure were recorded. The
details of other cost mite which could not be visi-
ted have been worked out from topographical nap sheets.

v) If many altemmatives foxr the transport modes were
availavle for one particular cost unit, the cost from
such wnils was recorded for each alternative mode and
the prevelant cne was considered in further calcule=
Tions.

vi) The cos’ components of various logsing operations
for each unit in respect of various delivery sites
were worked out, The road and rail distances were
calculated frow nap sheets and road and rail maps.

vir) The costs of various operations were collected and
converted into cost/cubic metre for felling and
stacking and cost/cu.n. per Km., for road and rail
transport. The entire object wes to work out -the
cost which includes the cost of felling, conversion
loading unloading and transport for each cost mnit
in respect of the delivery sites and attaching 1t to
the volume depending upon the voluuie of the cost
wunit,

viii) Tne cost for each unit wes thus worked out and grouped
into different cost classes,

i The detail procedure of field work and collection of
data for this study has been discussed i volune II of this
report,

4, FACTORS INFLUENCINC LOGGING COST

Togzing cost 1.e, expenditure incurred in felling and
oxtraction of forest raw-materials from the stumps to the delivery
sites are influciced Dy large nuwber of factors, These factors
are discus™ed below -

56 TOPOGRAPHY

Topography plays an important role in determining the
method of extraction, pattern of conversion, ete. ILogging
costs ere generally haigher in hilly areas then in the plains,
The forested area of the survey under different terrain classes
are given helow:- :

TADIE NO, VIII - 1

FORLSTED ARTA INTO DIFFERENT TERRATN CLASSES

B3 .NO. Terrain class Area 1n Sqg.Xu.
1. Tlat . 5621, 54
2e Gently rolling 5792.21
3. Hllly 4576017
4, Very Hilly 725,36
5, Precipitous ‘ 50.66
TOTAL 16805,94
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6. SLOTE

Iogsing operations in slopes higher than 300 are di1fficult
to execute, ' The efficiencv and out-turn of fellers and logjzers
are Teduced to 2 considerable extent on higher slopes,. Extrection
also becomes difficult in a difficult terrain and higher slopes.
Slopes higher than 45Q:may not be worked ot all, The following
table shows the forested ares into different slopes cetegories s~

TADLE WO. VIII~ 2

FORBSTED ARELA INTO DIFFEREN. SLOPE CLASSES

S..NO, Slope Class Area 1in Sq.Km.

1, Tess than 20° 14491,19
2.. o 20° to 45° . 2112,08
3. 45° to 60° 1%5%.%4
4. 60° 1o 70° 37,33
Se 70° and above 32,00

TOTAT, | 16805,94
7s CLIMATT

The climate governs the meriod during which extraction
of wood 1s possible during the year, In the survey area the
extraction 1s generally limited to pucca roads during monsoon.
The Kachha roads and forest roads are generally not motorable
‘during the nonsoon., On these roads extraction i1s only nossible
after October.

8. - INFRA~STRUCTURE.

The. survey area has couparatively beiter road systen.

- Three  Notional ypigh-ways namely N,H, No. 2, 31 and 37 pass through
the survey ares, There are many state highways which cover the
survey arvea, INumber of forest Toads are also maintained which are
used for extraction of forest produce, Beside roads, rail also
passes through almost all the districts, Road and reil demsity
in the survey area is given -below 3=

TABIE NO, VIIT- 3
ROAD AND RAIL DENSITY IN WHE AREA

S.NC. Nare of the District, Road deasity HRail densaty in
) in ¥n/Sq.kn. Xmn/Sq.km.

Te Shahbad 0.25 0,026
2. Monghyr 0.14 0,051
3. Daltangan] 0.25 0,018
4, Gaya 0.25 0.029
5e Hazaribagh 0,22 0,022
Total 0,23 0.026 S
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Fe FOREST DENSITY

In a dense forest cogt-ofisxtrection in terms of B, per
cubic metre is generally less t-an in an open forest, The follow-
ing table gives the forested area under different crown densiiies,

TABLE NO. VITT~4

FPORESTED ARTA AYD CROWN DENSITIHS

S.NO, Crowm Density Area 1n Sq.Kn,

Te Iess than 0,2 704,02
2 0.2 to 0.4 4634 .83
3. 0.4 to 0.6 9611,02
4’0 Oo6 -tro 008 1781.40
5e 0.8 and above T4 .67

10, AVATDABILITY OF LABOUR

The availability of labour has been studied for each
cost unat which were visited and 1t has been found that generally
felling and logging lebour 1y availlable in sufficient number,
Most of these labourers are locel. Iess than 20% labourers aie
brought from outside. These labourers are generally skilled
labourers.

1.9 PRESENT LOGGING AN .GEITENT

Most of the present logging operations generally done by
contractors.: Pelling 1s Gone by contiactors in an area properly
‘demarcated. Thig.area 1s called .coupe. The tree which are to
be felled are marked with a felling harmer,  The marking of trees
for felling i1s done according to Working Plan prescriptions., A
coupe generally consists of a part of compariment or sub compartmentt
or whole of compariment. The area of a coupe generally varies
from 30 hectare to 300 hectares. The trees which are marked for
felling are generally recorded 1n a record books An estimate
of volune 1s made on the basis of this record, Thig volume
1s valued on the basis of existing morket prices, This value
13 celled up-set price, )

. On the basis of upset price each coupe 1s auctioned to a
successful bidder in an oven auction. The contractor who pur—
chases the coupe 1s fesponsible for mos+t of the logging activaities,

PRESENT TOGGING FRACTICES

12, FELLING

In the entire area most of the species are felled by
axe, The use of saw for felling 1s not common. Felling. is done
generally on Job basis.
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13. CONVERS 0N
Felled trees ere converted into suitable sizes on the
basis of utility pattern., Conversion operations include delim—
bing, billetinj, logging etc., Preparstion of logs 1s generally

done with the help of saws. Delimbing and billeting 1s generelly
done with the help of axe,

14. STACKING

Fuel wood is generally stacked into suirtoble sizes, Host
coimon stack size 1s 4 metres x 2 netres x 2 umetreés.

15. EXTRsCTTON PATH

The terrain of the area is such thet rost of the coupes
can be aporoached by constructing approach paths, The extraction
path 1s generally constructed by the contractor himself, Svch
extraction paths are constructed inside the coupe also.

16, TRANSPORT
The transport can be divided in the following categories s=

1) Off-road transport,
11) Road transvort,
111) Re1l transport,

174 OFF-ROAD TRANSPORT .

Off Toad transport is generolly limited from stump saite
to the site of loading. The following off-road transport methods
are prevelant in the ares,

(a) Mannual carrisre.

(b) Dragsing.

(¢) Bullock carts,

(d) Rolling,

Mannual carriage 1s most corinon . Bullock carts are used

in areas which-have lesgs density. Rolling is .done in case of logs
m hilly areas.

17(a) ROAD TRAINSTORT

Road' transport is &Zenerally done by trucks of 5 tonnes
capacity., The road trans-ort 1s zenerally carried out for shorter
distances such 2s fron coupe fo market, fron coupe to rail head etc,
One truck generally loeds 6 M’ %o 8 1P of tinbver,
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8, RAIL TRANSPORT

Ra1l transport is mengrally adopted for sencing forest
produce to fer off places. Generolly full wagon is hired and
Tuaber is lnaded and cent outside the survey area.

LOGHING COSLS
19, FELLLRG D CONVERSTON

Pelling 1s mostly carried out by axe and payment 1s
cenerolly :ode on per itree basis depending upon thes drameter of
the +rce, Dopping end ropmng 1s included in the felling cost,
Th= ¢ost of f2llimg and conversion 1g generally 2 palse DEr C,l.
5f the dzameter of the trces felled. The average rate of felling
2nd conversion L- tac area 18 . 6.50 per cubic neitres,

20, STACETING
Stacking of logs andpoles 1s generally done insaide the
a5ups. or outelde at the loading point or at depot, The following
5 the mete of stacking of different kainds of timber:-

CARIE WO, VIII-4

COST OF STACKING OF DIFFERENT KIWDS OF TIMEER

._f_-—ulrii Iver.ze Vo. of gotal No. Mo,.,of mén  Approximate
TG, men recvired to 0 12&:§esto days requi~ expenditure
cercy each piece., o tagked red o for stacking
-'ei dav b stack each of each
ge; qlzenj‘ plece, piece,
10 col.(3)
B o 3. 4. e 6,

T Lo 5 30 1/6 B. 0,50

AL 205 40, 1/16 fBse 0,79

L JofLINS 1025 40 1/32 . 0,09

N .00 45 1/45 Rs,. 0.Q7

L. beleing Post 1,00 50 1/50 Bse 0,06

Stacking of firewood 1s generally done inside the coupe.
L:fferent sizes of stacks are nade in different localities., Conmon
s1ze 0.7 the fire wood stack 25 4m x 2m x 2m and the charges for
wrapcerasion of this stack varies from k. 18.00 to B, 22,00

2t CONSTRUCTION OF DXTAACTION PATH

Bitraction »naths are constructed to Join coupes to the main
Tyads. Bxtrection paths are also constbructed inside the coupe, The
cohzt of construction ot extraction path depends upon the terrain
n ! tne area, The following are the normel ryates for construction of
iweciion peths inside the coupe dependings upon the terrain of the
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TABLE NO, VITII - 5

COST OF CONSTRUCTIOQN OF BLXTRACTION PATH IN DIFFERENT
TARRATN

5.0, Terrain Expenditure on construction
of extraction peths,

1 Flat Bs. 10 per hectare,
24 Hilly Bse 15 per hectare,

3. Very hilly. R8s 20 per hectare,

The construction of extraction paths includes the
levelling of the ground, dressing of stumps, clearing the bushes
etc, BSomne times earth cuttings are also involved,

22. TRANSPORT

Road transport is generally done with the help of trucks.
For small distances bullock carts are also engaged., The cost of
road transvort on Kachha roads 1s generally higher than pucca
roads, The following are the average rates for road transport
11 Kachha and Pucce roads, These rotes are inclusive of the
loading and unloading charges,

TABLE 0, VITII-6

COST OF ROAD TRANSPORT FOR VARIQOUS DISTANCES

S.2NO.  Ttenm Icad 1n ¥m,  Rete in K. per Ku/mo
1. Kachha Road wupto 15 7.50
transport 15 to 30 1025
30 to 50 1.15
Morethan 50 1.00
2. Pucca Road Iess than50 0.85
Transport 50 - 100 0475
Morethan 100 0.60
23, BATL TRANSTORT

Tumber 1s also transported by rail. The cost of rall
trangport depends upon the rates of. the railvay department,
Generally full wagon 1s hired,

Contents



1
=¥
[eean)

p:

54, AMENTITTES TO LATOUR

Sone amount of expenditure 1s also incurred in providing
cemtain amenities fto the labourers employed in logging operations,
The lelour camps erc set up by the labouvrers and the wages for
these days are also paid by contractors, In a department a working
erea, the expenditure incurred in constructing the huts i1z borne
Ty the Govi, It has aot been vossible to work out the exact
quantw ol expenditure 1nvolved in providing these facilities to
the lebourers., It 1s essumed thot R, 1.50/cubic metre 1s the
expenditvre on this account.

25, OVERHEAD CIARGES

These include the pay of Munchis and other staff employed
by the lessee or technical staff employed by-the State Forest
Dzpaxrtment., The exact expcnditure on overheed charges could not
bz caleculated., The contractors generally pey Be 5.00 to R. 10,00
pew cubic metre as overhead charges.

26, SUM'ILRY OF COST PER CUBIC IETRES FOR VARICUS OPERATIONS

}tem Avereaze cost

1) Telling & ves  Bs. 6,50/ m° or
conversion 2 paise per ci, of dianeter

of the tree.
11) Stacking ¢ on

a, Logs sse  0.50 per piece
b) Poles esw 0-19 ! "
C ) COggJ.IIS con 0009 " v
d) T,L, aws 0,07 " "
e) Pencing post ... 0,06 " "
£) Firewood cus Bse 18=22 per steclz,

(4m x 200 x 2n)

111) Comstruction of Extraction Paths

a) Flat .orea ece B, 10/hectare

b) Hilly area eve 15/hectare
©) Vexry Hilly oo - 20/hectare
arca,

iv) Transport

a) Kachha Road i) Upto 15 In ks, 1...5O/Km/m3
11.) 15=30 " Bs. 1,25 "
iii) 30-50 " k. 1.15 "
/50 ¥m. 1v) More than/ks, 1,00 "

1) Pucca Road 1) Iessthen 50Km 0.85/Ku/m°
11) 50 - 100 km, 0.75 "
i11) Torc than 100 0.60 "
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v) Amenities to labour BSa 1.,-50/m3 5
v1i) Overhead charges "Bse 5 to 10/ m
27« C0sST ANALYSIS

The cost of extraction including felling and transpori
from the stump to the delivery sites has_been worked out for each
cost umit, The cost of extraction veraes from k. 40/~ to K. 250/~
per cubic metre. Major amount of expenditure.is invelved in the
transport of forest produce.

Twenty rupee cost lasses have been formed, The total
volume 1n each cost unit has been calculated on the besis of
growing stock figures of the cost unit, The volumes in different
cost classes for bringing the wood to the delavery sites have
been worked out end is gaiven in Table No, VILI~6.

TABIE NO, VIII-6

VOLUME I DIFFLRBNT COST CLASSES FOR DIFFERENT DESTINA-

TIONS
Volume in 000 m°

GOST Clessess gr Name of the destinations § Total
in Rs. per W° § Pehri-on-son Dalton- Dhenbad Hazaribagh

zan,;
20-40 - - 102 - 102
40~60 549 860 1621 531 3561
60-80 1259 1087 4289 4847 11482
380-100 5871 3196 6819 11859 27745
100-120 11197 10288 7998 13443 42926
120-140 10119 9837 10726 6538 37220
140-160 12030 10933 8495 5619 37077
160-130 8820 9845 10869 5102 34636
180-200 3466 6540 5695 4116 19817

> 200 5959 6684 2656 7215 22514

Total . 59270 59270 59270 59270 237080

lote These calculations are based on the road transport for
various destinations,

From the examination of the above table 1t 1s inferred
that maximum volume 1is 1n cost class between Rs., 80 to 160 for
almost all the delivery sites. The following table shows the
vo%ume available in differeant cost-classes for different delivery
sites,
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TABLIE NO. VIII - 7,

VOLU'E IN DIFFERANT COST CLASSES FOR DIFFLRENT
DELIV.RY 51798, '

. Yolume xn 000 1

3

Cost class , Naeé of the destinotions ‘

in Rg. per nl Dehri-on-son Daltonganj , Dhanbad Hazaribagh |

' : v Volume § g : | Volume | ¢ ¢ Vol= ¢ rVol- ¢ '

B 1 i : ure " e :

- i - L P 1%

Iess than 100 7679  13.0 5143 8.7 12831 21.7 17237 29.1

Rs. 100-160 33346 56,3 31058 52.4 27219 45.9 25600 43,2

Rs. 160-200 12286 20,7 16385 27.6 16564 27.9 9218 15,6

liore than 5959 10,0 6684 11,3 2656 4.5 7215 12.1
Rs. 200

56270 100 59270 100 59270 100 59270 100

b T Sk
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CHABRTER-I

RECOMNMENDATIONS

ks

1. FORIST, FANAGEITHT

1)

11)
111)

1v)

)

/a

1)

Without venturing imto the realm of »nolicy
recoriendation, one 1s tempted to conclude from

the inventory results that the wore accessible

and areas adjoining to habatation are being exploi-
ted at, rather a dangerous pace and this may .
seriously deplete the vegelation within a very
short period, unless great cere.is.baken  -in the
checking of the 11licit fellings' and in the choice
of cutting nractices..

Aparoxinately 35% of the forested area has a density
of 0.4 and less. Thiaa 1s a very larye area, - S:Tious
and emergent efforts should be made to strengthen
the growing stock by large scale plantations,

Migcellaneous species which are of lesser economic
1mportance . occuny :nearly 55% of the forested area.
Stens should be taken to convert -these areas into
the nlantations of industrially imvnortant species,.

The growth and growing stock of Sal and bamboo which
are 1n great demand by local nopulation and indus-
tries ar: not satisfactory. Szrious steps have to
be taken up for augmenting the growing-stock and to
mexrease the  rate of growtih of these species 1n
view of meeting the future demand of local popula-
tion, industries and mines,

Foresgt fires and grazing should be controlled in ~
suchéway that these may be utilised for the benefit
of the forest.

AVAILABILILY OF INDUSTRIAL RAW-FATERTAL

Only 2.70,000 cubic metres ner anaum of Salax
wood 1s available for industrial purnoses. This
mayv be used as follows - '

(2) For calculating the wood balances the reguire-
ment of Salai wood for nacking cases hag been kept
at 25000 cubic metres ner annum, The demand of
nacking cases will increese many folds hence an
additional 30,000 cuhbic metres may be kent apart
for meeting the demand of this industry.

(b) Therefore, the balance 2,40,000 cubic metres of
Salai wood is available for other industries.
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This wood raw-materisl can be used for naper pulp.
Taking 1.5 cubic metres equal to one tormme in weight,
the available wood for industrial purpose would be
1,60,000 tonnes. Assumaing 300 wofklng days 1n a
year, the capacity of andustries that can be set up
for diffeérent kind of nulps are.given belowi-

3.0, Kiné. of pUlp Yield Capacity in tonnes

per day.,

T Mechanical pulp ' 85%. 453
2, Sewi-chenical pulp .50% 267

111)

iv)

It may however, be cautioned that Salar is distri-
buted over the eritire area and therefore the cost
of extraction from some areas may be prohibitive o
bring the raw-material to the industrial site and

use it for puly. It 1s, therefore, recormended to
have smaller productlon units at more than one place,

The other aspects for 1nsta11atlons 0of Pulp and Paper
M1lls such as selection of site, evallablllty of power,
transportation of raw materials and other important
factors have to be investigated.

3. LOGGING

1)

1)

11i)

In.order to extract meximum quaniity of wood at the
vcheapest possible cost,.there can be balanced blen-
dmg of mechanised means and conventional methods

of 1ogglng.

The use of hand saws shoulé be introduced in felling
and COILVEYIS10I 4

Siace rail trensnort i1s cheaper, efforts should be
nede to transvort forest produce by rail as far as
possible,

R
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APPENDIX ~ 1

'ROAD I} BIHAR SURVEY AREA

s .No. Name of . Iength of Iength of Total  Area Road
the Distt, P.W.D, & forest length density
other Road roads in (101 i Ku/Sq.
in Kns, Kns, Km,
1. Woaghyr 534 407 941 6168 0,15
2 Gaya 2367 681 3048 12344 0.25
3 Hazaribagh 1325 2820 4145 187171 0,25
4 Palamau 837 2286 3123 12756 0.25
5. Shahabad 473 636 1109 3506 0.32
TOTAL 5536 6830- 12366 52945 0.23
IZNGTH OF RATTMAY TIWZS DISTT.WISE
14 MONGHYR DISTRICT
1, Bakhtiarpur. to Bhagalpur unto
Sultangaa] via longhyr = 160 Xn.
2, Kiul to Nawada upto Wasligan] = 64 Kns,
3. Kiul to Baidyanath Dham = 128 Kms.
= 352 Kus,
= 0,057 Rei1l denszty
in Xm./Sqg.Kw,
2. GaYA DISTRICT

10

2

3.

4.

5e

Gaya to upto Distt. Boundary
via Nawada,

Gays to Marhi Katual Via
Fatehpur,

Gaya to upto Distt boundary
via Jehanabad,

Gaya to upto Distt, boundary
via Rafiganjg,

Barun to upto Distt, boundary
via Mirjapur

1

100 Kus.
=+ 65 Knms.
= 65 Kns.
= 90 Xms,

45 I{ms-

365 Kns,

Rail dengity
0.029 Km/per Sq.Km.
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HAZARTBAGH DISTRICT

1. Grighandi - Dumri - Gomoh
via Koderma - Hazaribagh

2. District boundesry to Giridih
3. Gumoh to Chandrapura
i

Gomia~Kulu-Raiichi Road,

5. Gole to upto Distt.Boundary
via® Ramparh- Patratur,

PATAMAU DISTRICT

1. Doltangan :~Dehri - on - Son
© upto Nabinagar,

2. Daltongan) - Barlia Kana unto
Distt. Boundary.

SHAHATAD DISTRICT

Jahanabad to Dehri - on - Son

. Cheandrapur to Giddi Via Bermo

115 Kans.

= 28 Kng,
15 Kng.

I

I

130 Xus.,
= 115 K:F[So

= 403 Ius, =

Rai1l density in Ku./
Sq.Km, 0,022,

= 100 Kms,

130 Kms.

i .

= 230 Kms; =

= 0,018,

= 50 Kus. =

density in Xw/Sa,Xu,

= 0.013.
Total Survey Area = 52945 Sq,Km,
Total Leagth of Rail-
way lines = 1,400 Ka,
Average density in Km/
Sq. K. = 0,026

R LI

"Rail density in Ki./Sg.Km,
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127 0,5041 0,0052 0.,0000 0,000C 0,000 0,0000 0,0000 0,0000 ~0,0000 0,0000 0,003
129 0,0010 0,0000 02,0031 0,0031 0,000 0,0681 0,0041 0.0041 0.0000 0,0000 0.0185
130 0,009 0,0217 0,0834 0,0072 0,071 0,0113 0,0041 0,0043 0,0134 0,0088 0,0987
131 0.0800 0,0415 0,0402 0,0185 0,72 0,000 0,000 0,0000 0,000 0,0000 . 0.1582
132 0,0000 0,0081 0,001 0,0031 0,0000 0,0041 0,0000 0,0000 0.0000  0.0000- 0,0124
134 0.0083 0,0196 0,071 0,0350 0,0159 0,0237 0,024 0,0217 0,0085 0,0085  0.2007
136 0,0403 0,0751 00,0774 0,0217 0,0874 0,0072 '0.0124  0.0084 0,0041 0,000 0,2740
138 0,0021 0,0000 02,0000 0,000 0,0000 0,0000 ©,0042 0.0000 0,000 0,0048  0,0109
139 0.0072 0,0052 0,0268 0,0067 0.0078 0,000 0,0003° 0,0000 0,000 0,0046  0.0583

5 TOTAL 3,3879 5,0129 5,1779 4,9112 4,9450 3.2203 2,4716 13,0873  1,7603 ;

——m

pmt e

2.3876 35,3610

N,B, There.may be a slight difference in totals due to irupcation by computer,
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FOREST TYPE - I

SPP,  5-1C 10-15 15-20 20-25 25-30 30-35 35-40
1 321.3360 75,4908 26,3451 15,9610  R,7097 3.2567 11,6237
23 23 ¢ 4462 9,9610 2.,4731 16 56UE 0,6586 0.4140 00,2245
29 7.9462  2,3360  0.4530  0,1411 0.0802 0,0000 0,000
30 6.263¢  1,9879 O .6774  0.5481 0.2272 0,0995  0,0497
31 2,1815  0.3118  0.0000  0.000)  0,0000 0.0000  0.0000
32 1.6720  0,1707  0,0444  0,0349  0,0000 0,000 0,0000
55 1.1559  0.7272  0,2097  0.2997  0.0228 0.0363  0,0000
54 45,6613 15.5262  2.8954 0,500  (,1802 0,0336  0,0108
35 4,9449  1.2865  1,1250  0,A009 0,180 0.1035 0.0863
36 4,2809  1,18682  0,8008  ©0,2218  0,0000 0.,0000  0,0000
57 0,0000  0,1022  ©0,0470 10.1505 0.0887 0.0645  0,0699
38 4,7473  1,4975  1.0511  1.01(8 0,6504  0,3871 O,.2164
8 0.548L  0,0000 0,0000  0,0349 0,015 0,000 0,000
41 22,2890  7,3065 H.Wm@w @.mppm v.»pwm 0,2056  0,0363
42 28599  1.4234  0,1774  0,0296  0,0000 0,0363  0,0000
43 0,0000  0,0000, 0,0470  0,0309 0.0228 0.0000  0,0108

40-50

0.9489
0.R218
0,0000

C,0134
0.0000

DuOOOO

0,0000
0,0000
0. omﬁ
0, 0600
0.0390
0,1317
0,0255
0.0000

56,0000

STEMS PER.HECTARE 3Y DLAMFTER CLASS AND_ SPECIGS |

50-60

0.2083
0,0188
2.0000
0.00867
0.0000
02,0000 |
0,CCC
0,030
0.0000
0,0000

0.0161
0.0336
0,0000
0, 0040
0.0000

0,0108

60+ TOTAL

e

0,1223 450,0027
0.,0202 38,9987
0,00G0 1C.8965
0.0040  9,8777
0,0000 2,4933
©.0000  1.9220
C,0000 2,4516
0,0000 64,5995
0.0148  8,1922
0.0000  6,2917

0.0%63 0,6142
0.0202  9,7258
0.0000  0,4046

]

0.0000 32,6935

0.0000  4,3266

0.,0000 00,1223
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