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PREFACE

Bhagatpur and Banka dstrcts are situsted in the Bihar State with
aout 454 5q ko of its area under recorded (orest ares However, Farest
cover area as reported from State of Forest Report published by Forest
Survey of Incha 15 only 202 53 ket whereas inventoried forest ares, taken as
the green wash area of topo sheets comes to 307 73 sqkm  Easterm Zone
of Forest Survey of India had surveyed this distrct dunng the year 1981-82
and it was again resurveyed after one and haif decade e in the year 1994-
95

The study reveals a rather dismial picture of the status of forests i
the districts Only 2 08% of the forest 15 found (o be moderstely dense ree
farest. The growg stock in Sal forest srea has been assessed as 2012 7 -
per hectare whereas in miscelizneous forests it s 0 416 m' only  The tolal
growing stock o the district s 0042 aulion af The forest &5 fosng its
productrvity malnly due to Wicit culting

The hard work put m by the officers and staff members of Eastern
Zone of Forest Survey of India wha swere entrusted with camying out the
Inventory and bringing out the réport m the present form is gratefully
acknovdedged  The co-operation and help extended by the State Forest
Department 15 aiso thankfully acknowledged

1t 15 hoped that the report will serve as database for the
planning for forest management 1 the district

Or J K Rawat
Drector

Forest Survey of India
‘aulagarf Road, Dehradun
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CHAPTER |

BACK GROUND INFORMATION

LI INTRODUCTION

The need for sound forestry s felt since
2065 for  sustanoble ond  viable
development of envronment b which
man lives Forests provide a muftude of
900ds and services (o the peopie 31 rge,
0 all sectors of scaety  And moreover,
being renewable, they are capabie of
providing these eectively to Ut end
Therefore, the wel being of forestry
crries great significance towards long-
term prosperity of humon Ife  Thc
12 AREA ANDLOCATION

The present inventory area compnses of
the yadided Bhagalpur dstrict of Bihar
Siate A present, the Bhagalpur district
has been Spit into two separate districts
vz, Bhagaipur and Banka  The location
of Ihese two distrcts is shown in the map
appended The total geographical area of
Uhe undraded Bhagalpur district Is 5,569
sqkm The dtkt is stuated between
24°37 10 257N (abitodes and 8627 to

13 PHYSICAL CONFIGURATION

The physical configuration of the distrid
s almost simiar o the maxuwm portions.
of the Bihar Siate  The Ganga sepatates
Ihc dstict o teo pars, north

forest resources Is essential Keeping this
b view, the Forest Survey of Inda
(Eastern Zone) has been entrusted to
carry out 3 survey on the growing stock
of forest resources i undivided
Bhagalpur district of Bhar Sate in 1994
%

87°36E longitudes It ks bounded on the
noth by Ssharss dstict, on the
Southeast, south of the Ganges, by the
distrit of Santhal Pargan3s, on the
Southeast, north of the Ganges by the
district of Purnia and Kathar and on the
west by the detrict of Munger Before
going mto the details of survey findings,
et us ook into the physical and sodio-
economic features of the inventoried
aea

Bhagoipur and south Bhagalpur  The
northem portion is analogous in, physical
characterfstics to the north Bihar plain
The land In this portion of the district &
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quie fettie  The southem portion
comprises the bk of the dstnct It has.
3 gencral plan sirface excent towards
the southem areas in Banks, adjoinng
Senthal Parganas  The land begins 10
fise at an easy ascent about 48 Krs
‘south of Bhagalpur city and then the Hlly

4 CLIMATIC CONDITION

this

lracrs commence  Therefore. the entire
distncy of Bhagalpur may broadly be
dwided into three natural Givisons viz,
the aliwvol plains in the noth of the
Ganges, the plains in the south of the
Gonges and the uplands bordesing
Santhat Parganas

by extrenities of weather like mast of the.
other parts of Bihar  That i, it has a hot
summer 3nd 3 pleasant winter sexson
The Highest annual lemperature of the
distrect is reconded 10 be 46 4°C On the
ober hand, the lowest anmial
temperature is 104°C  However, lne
mean annual temperature recorded in the
disurict s 28 3% Annual humidity varies
between 75% and 61% throughout the
year

1S RIVER SYSTEM

The Ganga ks an important river of the
dstrict, whech cuts 1t into two habves Tt
Louches the district at Tulsipur, forming
the bewndary of Munger district for about
16 Kms It enters the district oppasite
Suitangan] wherc Lhete Is a granite hilock
In the mverbeg  The Ganga then fiows.
ortiwards to Bhagalpur whese  takes a
bend to 1he south to Coigamg  From here
the rives flows eastward for 13 Kims up

16 IRRIGATION PACILITIES

In the past the main scurce of Imigation
was ranfal  Howeves, on accoun of
falure of monsoon o premature

monsoon genesaly sets
the Latter past of June  During July ang
August the rinfall is the heaviest  The
district has, on an average, 47 rainy days
Uhvoughout the year The average annuat
rain(all of the distict Is 1184 mm Which
is almost uniformily distributed throughout
the area The dtrict pets some winter
rains 2o due 10 the eflect of Hortheast
monsoon

lo Patharghaita where R joined by Lhe
Kosi The iver is navigable thioughout
e year for all types of boots

“The nver Chandan 1 the Largest of the bl
steams [n he district It originates in the
o of Deoghar in Santhal Parganas
Thwe river passes near Banka and joins the
Ganga 3t Ghoga The Crandan Reservoir
Scheme irigates a large portion of land in
the south Bhagalpur area

cessation of raiiall the need for imigation
vas let  Before the aboliton of
Zamindari system the Zamindars used to
maintain a%ors and pyaes which servt

4
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the twin purposes of irigation as well x5
drainage  The wells were aiso avallable
for krigation in the district In the post-
independence days the Governmemt has
pokd attintion to hmprove e Ligaton
1) Gebua Wer Scheme.
5) Sowhaula Tarar Imgation Scheme
1) Mahmuda Irrigation Scheme:
iv) Chandan-Bilast Imigation Scheme:
v) Cranden Reservoir Project
a) Kajwa Dane Lirigation Scheme, Phase-1
b) Kajla Canr Irrigation Scheme, Phase-I
) Main Crandan Reservoir Project,
Phase-1
d) Badua Reservair [rigation Project
L7 FLORA ANDFAUNA
The district has 2 good amount of forest
resources in he Banka, Bansi and Katora
forest ranges while the woods of Banka
range e o hill slopes, those In Uhe other
two ranges be i undutating land  Among
the prominent Lrees in these forest areas,
Sal Is most commonty found along with
lher trecs ke abaus, asan, kawa and
Mg TESI wOnTS ATE jeared on Asan
trees I these arcas  The olher bees
foung here are bonera, kadom, amvias.
Among the species of acadla are babvl
sits and sain bobul Koy e frut
trees, mango and kodrukt are very
comimon Plum, date poim and Jamun are
250 avadable In these areas

18 MINES AND MINERALS
Both Lhe northern aad southem portion
of Bhagaipur district, separated by Lhe

iver Ganga, are comprised of pure
afldum The genetic formation occuples

faciiies In s gsoid  For this, (e
Govemment has taken up and excuted
several schemes of lrrigation throughout
e district The major irrigation schemes
of the distct are as follows

Besides he major irigation schemes, 3
Number of medium and minor migation
schemes have also drawn up in Lhe
district  The State Government has aiso
taken mezsures L construct
embaniments ln some arcas of the district
10 protect these argas from floods caused
by the Gangs

Among the faunal weath, monkeys are
widely found in the deint specialy
Hanuman Langurs  Jackals are 2150 qute
often seen in these piaces  Deer are
sometimes met with, particularly the
Sambhar  Wid geese, duck, teal, snipe
‘and quail are some of Lhe birds inhabiting
the district  Peacocks, pamots, haviks
and doves arc the other birds found In
these areas  Sparows, crows and
vuures are a0 common  Several kinds
of fsh arc found in te dstrict Among

a conuderable area m Chanan and
Katons blocks  Tsoated portions of
Seniss ocour near Parya 3nd Kherhi and
In the Guiga at Cogong and
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Patharghatta.  The Pathaghatta b is
composed of Damodar rocks and also has
white day and sandsione. Its eastem
side contains sandstone capped by green
basaltic traps comprised of the Rajmahal
Trappean series.

The district & vet to be expioRed in tenms
of RS mineral resources. Depasis of
chinactay, fire clay and mica have ahieady
been found in several parts of the dsbicl.
19 DEMOGRAPHIC DESCRIFTION

The demographic features of the district
can be cesciibed thiough the cansus dala
of 1991, Total population of the district
acconting 10 1991 census s 32,02,471
persons. Aural population of the district
Table | POPULATION.

Alarge amount of good quality chinaciay
s found in Patharghatta il in vilage
Madhorampur.  The Fulhara mine in
Katoria biock  produces some  mica.
Depasits of gamet and galeva are
beleved 10 occur in cerain bells of
Katorda block and those of quarty and
feispar are aiso believed to oorwr In some:
oiher portions of the district, but these
are nok yet fully exploged.

s 2814387 persons and  urban
population of the district |5 3,88,084
persons. The mae-female bifurcation of
these population figures fs encased as
fodows

presented here.

‘The distribution of Scheduied Castes and Scheduled Tribes poputabon of Uhe distict 5

Table 2 SCHEDULED CASTES AND TRIBES.

‘Scheduied Castes
TOTAL
RURAL 186
URBAN 26T

Lieracy rate of age 7 years and sbove ks
36.89 for Lhe distkct, a5 @ whoie. The
literacy rate among the male (51.12%) is
much higher than that among the female:
(26.36%).  Again, Reracy ale in the
uban ara (66.35%) suipasses the
izeracy raz in the rural area (34.96%) to

Scheduled Tribes
1,10,735
1,09,564

1171

2 large extent. The main lnguages
‘'spoken in the district are Hindi and Urdu.
The resgion prxticed by he people
mainky Hinduism, Muslim, Christian,
Jainism, eic. Of these, Lhe percentage of
Hindu population is highcat (86.01%).
The Muslims (13.87%) and Christians

Contents
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(0.08%) consttle companaiiely less
110 ECONOMIC STATUS

Soth agriculture and indusiry support the
economy of the district. However, the
main ocoupation of the peopla here i
agriculture.  The cultivalors are fully
aware of he benefical eflects of rotton
of crops’and thus crops are genesally
Sovm i rotabion In this district. Rice is
the most important crop of Lhe diorict. It
tovers the argest proporiion of Lhe gross
area sowm. Wheat s the main Rabi orop.
Maize & ancther Imporant Cerea.
Sugarcane and oitseeds are lhe major
cash crops different kinds of fruits and
vegetables are ako grown in this district.
Poato is the most important vegetable
grown In Lhe district.

The disict of Bhagaipur has been
famous for s industrial potentiality since

111 TRANSPORT FACILITY

The destrict has the advantage of al the
modes of communication  ~Raways,
Roadways and Waterways. 1n fact, after
the independence, the Govemment has
pad  due attenton (o ovesal
improvement  of e  communication
facilibes of te district to make it wel
onnected by i, road dad river
ransport.

The roads of the drstict consist of Public
Works Depariment Roads, District Board
Roads, Muniapa! Roads and Vilage
Roads. The Siate highways prevaiing in
the district which are maintained by the
Pubix Véorks Department are Bhagalpur-

percentoge of popuiabon.

fong. The chief Indinties of Uk ditiict
running for years are tessar silk, dyeing,
sak, indigo, glass ware and cloth
manufacture. A number of industries
have a0 come up in the post-
independence period. The househok)
industry ako plays an imporant role in
the economy of the dstricl.  Among
these, handioom industry finds 2
prominent place in the distikt of
Bhagaipur. Doiry, pottery, manufacture
of materials from cork, bamboo, cane
leaves, etc are aiso quite significant.
Considerable attention has also been paid
to poulty development in  different
community development biocks in the
dstit.  Under his scheme poultry
extension centre and hatching centres ase
aiso in operation at 3 few centres.:

Hasgiha, Bhagalpur-Sutanganj-Ghorghat
Akbamagar-
Shakhund, - Sulanganj-Tarapur, Banka-

the northern part of the Ganges are
Neugachhia-Gopalpur-Colgong Road, the
1030 from Gasaigaon 1o the junction of
Bihpur-Birpur Rodd,  Katoria-Tubidangs.
Ro3 and Binpur-Ghaghrighat Road. The
st also contains considerable fength
of pucca roads maintained by the District

Board. Contents



The distrct 1 served by both Eastem and
Horth-Eastem Raiways. Bhagapur les
on the brondghuge kop line of the
Exstern Rabway running from Kis to
Burdwan. Important stations of the
distrit bing on s line are Bhagaipur,
‘Sultangan), Sabour and Colgong.  There:
&5 a0 3 banch Ene running from
Bhagalpwr to Mandar HIL  MNorth
Bhagalpur asca ks served by the meue-

railway stations king on this kne are
Narslapur, Thana, Bihpur, Nagachhia
and Kawreah. Both the forthem and
southem par of Bhagaipur are wel

connected by a regular femy service.
Steamer services from  crossing  the
Ganges are avaitnble M Dhagaipur and
Sumanganj.  The Bararl Ghat and
Hahadeopur Ghat are the two femous
ones In the dstict.  Besides, country
boats are frequently used for transport of
900ds along the Ganges. The district has
9ot o regular air service yet However,
# has two landing grounds at Bhapalpur
and Banka,

(n the backdrop of the above Information
on the physical and  socio-economic
aspects of the entire district, our onward
discussion on the survey findings woukd
be more comprehensive.
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CHAPTER - 1

DESIGN AND METHODOLOGT

20 The present study ks concemed
wilh 3 lasge spectrum of information on
forest resources of the inventoried are
To collect the necessary information on
forest data, an approved manual of
nsiructions for field inventory provided
21 SURVEY OBJECTIVE

The otjective of the imventory s to
provide 3 wide range of information on
differont calcgorles of parameters of
fores 0ata 50 73 10 assess the exsting

D Disufbution of stems by different
Srmeter classes and estimalion
of ol stems and stems/ma.

i) Estmation of total growing stock
and s dstribution by stratum
and diferent diameter classes.

22 AREASELECTION

The arco selected for Lhe lventory

shousd obviously be @ Gectared forcst

ares.  Following arexs are treared as

forest areas for the purpose of the

present inventory.

+ Area shown In green wash on the
Survey of India topo-sheels:.

» All such areas in which wolds such as
thick Jungle, 0pen forests, bariboo,
etc are pointed.

by Forest Survey of India, Dehradun has
been followed for camTying out he survey.
Before going into the detaifs of survey
design and methodology, let us focus nt
the specific objectives Imparted 1o the
study.

forest resources and changes therein [
shot, the suvey objectves can be
shortlist s folgws:

) Distribution of forest arca under
important land use classes and
other  parameters  swch  as
lopography, fockiness, aspect,
Jegal s, grating, efc.

« ANl these areas indicated by dotted
fine o 3 otted ine or a pllar line a5
forest aseas.

+ Anm olher areas reported o be
forested areas by local forest
epartment.
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23 MAPsUSED

The talesd publrbic Sarvey of nds topo-
sheets on 150,000 scale has been used

resources in the undwvided Blagaipur
district of Bibar Slale. These are enlsted

for Lhe present imventory of focest a5 foflows:

Tuble 3 ‘TOPOSHEETS.

[S- ] TOPOSHEET NUMBER SCALE
T2 K11, 12, 1S, 46 1:50,000

24 SURVEY DESIGN

The fidd survey was esenGaly 2
systematic sampling under which the
Survey of India lopo sheess of 1:50,000
scale Is divided Into 36 grids of 2.5 x 2.5°
of Latitude and longitude. In each of such
grids two points were sciecled on the
topo sheets. The selection of the first
point s random and the secord ot i
the mirror Image of the first, the second
pant s the linked to Lhe first one in the
opposite direction at an equal distance
from the grid centre. The inventory data

25 PRECISION AND ACCURACY
Precision level for the study has been
maintained to check the ermor fimu of the
0ata. The result of the survey woukd be
26 PLOTLAYOUT

The method of marking of the piol
cenes of the two sample piols on the
map n each grid of 25" x 2.5 s depicled
in Diagram-2. The longth and width of
each grig are measused 1o the smakest
conveaient scale. The length of the side:
of a piot on the map corresponding to 0.1

were collected from a square px of 0.1
hectare laid out at each of these sample
Goinis on the ground.  Mention may be
made that only the plots falling within the
forest areas were surveyed. One sample
plot of 0.1 hectare represents about 10
a4, on the ground and the intensity of
sampling is 0.01%. The lenglh of each
side of the square plot & 31.62 metres on
the ground and 06324 mm. (say, 0.6
mm.) on the topo shoels of scak
1:50,000.

at the precision level of 95% probabiy
with emor Emit of £10% & the State
level

hectate square piot o the ground
caiculaled. Lot x and y be the length
and width of the grid and 5 the side of
the piot . Sublract side s from both
sides, e, find (x-5) and (y5). Let these
numbrs be X and Y. Two
numbers, one In the PNge of o fo

10
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the other In Uhe range of 0 b ¥ are
seleced.  These numbers are caed x
andy respectively. Half of the side of the
it (572) s added to x and ¥ (o get x
452 and y4si2, which wil be the
coordinates of the cenwre of first X In
the gid considering the feft hand
‘ottom comer (south-mrest cormes) of the
gri0 a5 ongia of the axs . The cenlre of
second pit fs located by joining the
contre of frst plot with Uke grid centre
27 DATACOLLECTION

an taventory crew (Ieam) hoaded by &
crew leader colects the forest inventory
423 in the fieid. To demarcate 3 pot. 2
prominent refercnce paint s selected in
Ihe vianity of Lhe piol centre. The field
reference point met be clearly visitle on
the map as well as on the ground, e.g.
Juncton of roads or rivers, prominest
Lopographak features in hily area such
a5 sours and knots, vilage bi-function
points, okl bridges and culverts, sprngs,
milesiones etc. The data is cofiecled and
recorded in a legible manner in the
codified fieid forms such as Plot Approach
Form, Plot Description Form, ot
Enumeration Form etc. Since bamtoo ¢o
ok occur widely In the concermed destrict
of Biar, the detalls of Uik kind of ooty
have 0ot bron @bulted,  However, tre
detaits of a0 these foms are discussed
hese.

a)  Plotapproach form: 1t ges an
acount of the deails regarding e
approach 1o Uhe piol. All the conspicuous
features observed during the journey
from campsie 1o the plot centre are

20d extending Lhis me in the opposite
avedtion. A polnt at an equal distance.
from the grid centre In the opposite
duection ks marked which is the centre of
second pioL. After fuing the plot centre
wilh the heip of topo-sheet and reference
polnt, the four comers of the piot are
obxained by measuring 22.36 meter from
the plot ceire in each of Lhe directions.
wz. Northwest, Southeast, Northeast and
Southwest.

recorded.  Prominent reference point
dong with bearings is recorded which
serves a5 an 3id to reach the plot at 3
Aure date

B)  Plot description form: The
description of several parameters each as.
wopography, soi, land use dlass, forest
type, regeneration, crop data etc. are
coliected and recorded in this form for an
area of 2 bectare around the centre of
the pioL.

) Plot enumcration farm: This
form i fifled up for each piot. The detais
recorded ace e name of the spedies and
s dumeter. Trees hess than 10 om.
d-b.h over-bark and Wity less than 70%
e nok icconded wsually,  Border trees
are counled “IN when they Louch NW-NE
and NW-SE boundadcs and considered
"OUT" when they towch HW-SE and SW-
SE boundary lnes.

d) Samplo tree form: Oaa lor
brees with dameter 10 cm. and above at
breast height over bark are collected from

% area of the tolal piot is 0.025 hect CONEENTS
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area at Northwest quadront of e piot
On each sample Uee. sample e card
il be aaled. [n this (orm, data on Uee
height, bark. thickness, ieng®d of diear
bole, Shape of lhe bree etc. are recorded,
e)  Bamboo crumeration lorm:
“This form Is designed for enumeration of
bamboo culms per cump by age and
culms and soundness of culms by dump
size. Separate forms are used for chump
forming and non-clume: forming bamoo.

0 Bamboo welght form: This
fom | maniained to deterine the

green weight and dry weight of bamboo.
Mature bamboo are selected from each
dhmeter dass and for each spewcs, bee.
30 ams. Long pleces oblained from the
109, middle and boftom porbons of the
wlizable culms are cut out and Lheit
green weights are recorded.  These
pieces are property documented and kept
in the basc camp and weighed every 30
days til a constant weight is oblained.
Since bamboos dig nol occur widely,
hence the use of form (€) & () were very
limited.

Contents
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CHAPTER- il

DATA PROCESSING

The Information coected in the fiekd
sestes s the basic input. The processing
of these data and its compiation is

31 MANUAL PROCESSING

It tovoives overall checking of the field
forrss wihkch £5 cone manually. The basss
of such approsch s to Improve the
accurscy and consistency of dat. The
fotiomng steps 2re incorporated undex
Uis approach.

« Proper documentation of the fiekd
Information received.

+ Codification of the information In Lhe
freid forms which have not atready
been incorporated.

32 INPUT FOR THE COMPUTER

Ater the manuat checking s done, Ihe

Information Incorporated I the fiekd

forms, are fed into the computes for

onward processing and firal compilation

« PLOT DESCRIPTION DATA

- PLOT ENUMERATION DATA

33 PHOCESSING OR COMPUTEX

On completion of preparation of Input,

the following operations are carrted out n

the computer:

) Verification of data for he creation of
clean file and the transference of the
same o hard/Mlopy disk.

cartied out in two phases viz. Manual
Processing, Input on Computer and
Processing on Computer. Let us foaus
Into these two ways of procsssing

Manual cheddng for valxity of cades
used In various columns of lhe
information flled In the forms.

= Reconciliation of the discrepancies, if
any, in consultation with the cow
leaders and field officers.

of data. In fct, Lhe followlng three types
of Imventory data are slores [n he
ciskiMoppy for ths purpase.

+  SAMPLE TREE.DATA

d)  Consistenty checking of the data
0N computer.

i) Comections of Lhe data.

) Caioulation of piol wise stem
distribution.

Contents
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v} Preparation of siand and stock
tables.

vi)  Preparation of tabies of voiume.
distribution for different types of
straturn as needed.

i) AnaiysTs Of piot description dala.

v} Cakulation of standard eror.

34 CONSTRUCTION OF VOLUME EQUATIONTABLES

HNo trees were felled during the survey of
Wi 2rea. The kocal volume equations xs
destved In Ranchi survey were used for
volume esbmation of the forest resouroes

Table 4 VOLUME EQUATIONS.

of the present Inventory. The following
equalkns  were  used for  volume
estimaton.

SPECIES

Anogeissus latifolia

cuminii

horea robusta
m

VID™=9.472) — 0841

rminalia tomentosa
of Species

V7D 95579 — 0.69224/D + Q.025584/DF

Vinere:

V = Totel under bark voiume of Vree including branches {in m’)

D = Cver Bark DBLH. (O8.) n meter.

35 VOLUME OF TREE ENUMERATED
With the help of local volume cquabon
and the dameter of the enumerated

36 PLOTVOLUME

ees, under bark vohime of cach tree
wmas compuled.

Volumes of 3ll bees ocruTng fn 3 plot were added L obtain pict volume.

37 ANALYSIS OF GROWING STOCK

Analysis of growing stock was carmied out

from piot dala and per hectare flures

were worked out for each sratum by

1) Remsa. by speces and diameter
class as 10-19 om., 20-29 em, 30-39
om elc.

species and dometer classes. Folowing
‘are the important tables generated for
exch stratum.

W) Distribution of total Stems by spesies
and diameler dasses.
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) Comesponding volume/ha by species i) Total votume by species 20d dameler
and giameter Classes. dasees.

38 STANDARD ERROR
Satistical inference is incomplete without strlum, The acceptatie exror s wrlkin
information on associated emors- Herkr, Ihe range of £10% 2t state level.
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CHAPTER- IV

RESULTS OF INVENTORY

40 GENTRAL

Data of the invenlory have been analyzed
separately for each sUatUm with a view
to highlighting e topography, 5ol

$1  RECORDED FOREST AREA

Inventory drea comprises the undivided
Bhagalpur district of Bihar State which &
at present spit into two disukts e g
Bhagalpur and Banka district Forest area

Table &

‘condition, composition and distribution of
tree vegetation in the district

ks maiy In e Banka dsti  The
recorded forest area of Ure bove distrkt
s givem besow

RECORDED FOREST AREA (in Ha )

Foicst D[ Oistrit__ | RF PF
BRWA | Bhagalpur | 2886 | 2522

Undlassed Forest [ Total (ha
i

The abave Information of reconded forest
ey i tken fom the Aanual
Administration Report for the  penod

47 INVENTORY COVERAGE

198990 to 1992:93, published from
Forest, Researth division, Ranchi, Bihar

The geograpkhicsl area and the extent of Forest cover of he above district i given below.

Tablo 8

GEOGRAPHICAL AREA AND FOREST COVER.

| DENSE TOPEN [TOTAL | PERCENTAGE |

OREST COVER (KM AS PRR 1797 ASSRSS)
A T

AGE.

Soures Sini

41 INVENTORIED ARTA

The extent of forest area as represented
by 48 plots masked on green wash area
of topo sheets of the Bhagalpur deuiet

33 164
T Forest Report 1997, Formss Survey of In

was lkaulated wsing “dot gnd” method,
whih comes out to be 30773 sa_km

Hencefosth the iventoried forest 2 CoNtents
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cakulated by “dot grid™ method would be
iken as the towal forest arca of the

44 STRATIFICATION

Siratfication Is primarily based on forest

plots faling in the respective stratum
Teo major foret types have been
identified a0corting to forest  Gop
composition found 11 two ha area around
the pick centre which are {1) Sal Forest
20 (2) Miscellanepus Forests Out of 48
plots surveyed In Bhagaipur district 33
plots were found 1o be under Sal stratum
snd 7 plots are under miscelaneous
forest

“Catiln 7

drstrict | @ 307 73 59. km

48 plots have been distributed over
30773 sq km forest area  One plot,
thercfore, represenss 6411091 ha o
641 sq km forext ares  Forest area
oered by 10 plots bave Deen excluged
while cakulating the net forest area for
growing stock estimation as thase phots.
be in forest land but are under barren
land, Government grass land, scrub forest
without any Grop compasition

The net forest area for growing stock
estimation and ifs distribution among
various siratum i furnished below"

ESTIMATION OF GROWING STOCK.

SLNO, STRATOM FOREST AREA (5Q KM ) FOR GROWING
STOCK ESTIMATION.
1 St 19874
2 Miscelaneous 44 88
TOTAL 24362

6911 50 km forest ares has been
exclided for growing stock estimation

because of barren land and non-forestry
e

45 ANALYSIS OF PLOT DESCRIPTION DATA

Plol descripton Gat were anadyzed on
various parameters like land-use, terram
congilion, ifuries o c10p, regeneraton

Status olc with e disLnbution of forest
ares with percentas

Contents
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431 DISTRIBUTION OF FOREST ARI:A BY LAND USE CLASSES

Tabloy DISTRILUTION OF FOIKST AREA Y LAND USE CLASSRS
‘Code No. | Land Use. Description Ho of | Forust Percentage
Plots | aroa
()
1 Dense tree forest: Forest with canopy density | - ¥ &
70% & above
7 Toderatly dense | Forest with canopy density | 1 20 708
ree forest 3010 69%
3 Open tree forest | Forest with canopy densty | 14| 8975 | 2917
5to 29%
+ Scrub forest Forest with canopy density | 10 6411 208
less than 5%
5 Bamboo brakes | Areas completely covered | - - -
with bamboo
B Shifting Cultivation | Areas under current as well | - B
as previous years shifting
7 Young plantation | - B B B
of forestry speces
8to10 | Treesin line = 1 641 208
11 Barren land 7 4488 1459
12 “Agricullural and | - - B B
without tre
] Agricultural bnd | - B -
vith rees
14 Non-forest & - &
plantation
15 Habitation - - - -
16 Water bodies - - - -
18 Young crop of B 5 [%17 3%
natural artificial
regeneration
TGTAL % [30773 . 10000

The above tatie reveats that btk of the
forests are undes open Uee forests
followed by soub forest wihich accounts
for 2917% and 2083% respectively

Thee & a preponderance of young
planiations of fonstry spedes (o e
exdent of 31 25%

Contents



432 THE DISTRIBUTION OF FOREST AREA BY TOPOGRAPHY
The pescentage of forest area by topography s phven below

Table  THE DISTRIBUTION OF FORRST AREA BY TOPOGRAPIY
oda e Topozrapby | Mo of Piois | Foreat Avea (1aj] Percontage

Geotlyrolling | 27 FFEIC) %E
iy o1 FETTS) a7
Very Ry - n .
Unrecoried P 5 7
Total ) £ 500

The forests of this dstrict occupy gently  the exteat of 5625% and 4375%

rolling 10pography and hilly topography to respectively
451 DISTRIBUTION OF FOREST AREA DY ASPCT:

The distribution of forest area by vanous specl classes is given bekow

Tabie 10 DISTRIBUTION OF FOREST AREA BY ASPECT
Coda No o of Pivts Percentage
oxtherr 0 2083
octh-Easten 188 458
xtom 5129 6.67
outty Eastom 5129 6.67
cutherm 1282 f}
South-Westom 3205 10 41
Western 1282 Y
North-Westam 38
tio aspert = S -
TOTAL 48 30773 10000
The dstriouton of forest area in diferent aspert class ks Amost uniform
454 DISTRMUTION OF FOREST AREA DY ROCKINESS®
The distribution of forest area by rockiness classes s a5 under
Tabla 11 DISTRIBUTION OF FOREST AREA BY ROCKINESS
Gode No | Roddness Wo. of Ploks | Forest Area (Ha ) | Parcentage
High 5 = 5
Medum S 1206 1042
Low S 3206 1092
o rock 38 24361 79.16
TOTAL 4 30773 10000
“The above table reveals that medum to ‘extent of 20 B4% whereas na rock area ks
fow rockiness In Bhagalpur disUt to the 79 16% of Une forest arca
Contents



403 DISIOBUTIUR OF FUIEST AKIA Y SO CORS

N

The sall of the district  found to be under faflowtng categories

Tablo12  DISTRIDUTION OF FOREST AREA BY SOIL CONSISTENCY

‘ode No. 2 No_of Plots Forest Area (ila ]| Percentage
Frablo 19 12181 )58
ly compact 29 18592 60.42
pact B 5 5
Comonted B
No woil - B
TOTAL 4 30773 100 00

The above foble reveats that most of the 60 42%

soil s sighty compact Lo the extent of

whereas the (riable S0l cover

29 58% of the forest area

456 DISTRIBUTION OF FOREST AREA BY SOIL TEXTURE:
The distribution of district forest by soil texture s given below
Table13  DISTRIBUTION OF FOREST AREA BY SOIL TEXTURE

The above tabie shows that the sod
texture of e forest Is predominantly

SOILTEXTURE __| NO_OF PI FOREST AREA PERCENTAGE
yey bam T 641 208

Loam 27 17310 56.25

Sandy loam 17 10899 42

Sandy_ 3 1923 25

No sol - - -

Unrocorded - - B

TOTAL 48 30773 10000

437  DISTRIBUTION OF FOREST AREA DY SOLL EROSION
The extent of s etosion in the district s given below

loamy 10 the extent of 56 25% whie the
ocuence sandy loam & 35 42%

Tablols  DISTRIBUTION OF FOREST AREA DY SOIL EROSION
Cods No TErosion No of Plots Forest Area (iia ) | Porcontage
cavy 13 2708
odorate 15 9617 3125
d 20 4167
io eromon - B
Unrecorded - - -
TOTAL 48 30773 10000




The inventory result Indiales that a effecicd by heavy erasion and moderale
major portion of the forest area faces eoson | 2706%  and  3125%
mikd eroson (41 67%) The foresl area respectrvedy

4.5%  DISTRIDUTION OF FOREST AREA BY INJURIES TO CROY.

Injurkes 1o crop as observed during inventory s xs under

Tablo16  DISTRIBUTION OF FOREST AREA BY JNJURIES TO CROP
Codo No | Crop Inpury. No of Plots] Forest Arse (Ha)| Percentoge

1 ‘Borer attack, leaf deohator
attack or damage by other
epidomic.

cost
Top drymng

pping for fodder 5 5
Wind damage or flood - -

No wyunes B :
Unrecorded. 10 6l

2083
TOTAL 48 30773 10000

The above table reveats that ilict fefing is still the major cause of injury 10 ©0p

459  DISTRIBUTION OF FOREST AKEA BY FIRE INCIDENCE:
Forest area affccled by fire in the district & a5 under

Tnble 16 msrnruu TION OF FORFST AREA BY FIRE INCIDENCE

o Na. No of Plots. | Forest Arca (Iin )] Percontage
oavy
Moderato 5305 10
igbt 6 10255 33
7 10899 354
Unrecorded 0 6411 X
TOTAL 8 30773 100
Light fire Incadence & noticed I the. Thas, fire incidence does nol seem (0 be
distit w the exdent of 3333% 2 major problem in the forests of the
However, heny lo modente fire Bhagalpur district

Incience s nol abundant In Lhe district

4,510 DISTRIBUTION OF FOREST AREA BY GRAZING SNCIDENCE.
Intermsty of grazng In the district s as follows.
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Toble17  DISTRIDUTION OF FOREST AREA BY GRAZING INCIDENCE
ods No. zing incidonce o of Plote Forext Aren (1] Porcentage
00y 0 m 3
Moderato 9 12181
Light 3847 50
No firo 1923 a8
nrocorded 0 G411 20
TOTAL 8 30773 100.00

Heavy grazing occurs In 2083% forest
area of the distict.  Moderate to ght
grazing s preponderance (52.09%) in the

6.25%.

Aces free from grazing is only

3511 DISTRIBUTION OF FOREST AREA BY FLAKTATION POTENTLALITY.
‘The followrng 12ble showrs Plantation polentiaiity of Ihe (nventoried area

Tabli1¥  DISTRINUTION OF FOREST AHEA BY PLANTATION POTENTIALITY
Coda Ne. o of Piots Forest Ares (Ila)| Vercontoge
iantable 24 15387 X
2 nplantable 1282 v
3 ot Applicablo 1 13463 375
Unrecorded [T 2
TOTAL 48 30778 100.00

Plantation polentiafity In the forest of the
proje area 15 S0% of the dslrict

Plantation may be mixed by plantation of
suiable and quick growing species.

4537 DISTRIBUTION OF FOREST AREA BY INTENSITY OF REGENERATION

Tablo 19 OF POREST AREA BY I
Tode | Deoscription (Ne. sCoeedlings in 4% | T of Flots | Forvat Area (lia) | Percentage,
N | ¢ lot)

1 i 1282 a7

P than 8 seedlings) | 21 13463 4375

3 Absent (No Seedlings) 5 9617 3125
Usrecorded 0 [ 2083
TOTAL 8 30773 - [100.00

The regeneration Stalws s poor in Lhe dsrict wilh regeneration ‘Tnadequate’ (o “absent’ is

about In 75.00% of the forests.

4511 DISTRIBUTION OF FOREST AREA DY DEGRADATION.
Degradation status of forest is dkrerved in he following Labics.
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Table 20

DISTRIBUTION OF FOREST AKEA BY DEGRADATION

TodoNo | Dogradation stats | No of Plois vk s
Grazing, Fors Poliasiing, il ootting and Iy —
L [Ticavily degraded 37 23721 [77.09
z Moderately degraded | 10 sl Jz08y
3 | Mildly dograded 1 641 [zo8
[ Oter b ox lood sido, g —
1 cavily degraded
2 oderately degraded
ildly degraded
7 lot dogradod
nrocorded B -
TOTAL T} So773 16300

Oegradation on account of biotc
inierference ks casly discemible (rom the
above table  Heaw lo mwderate
degradation has been noticed To the
forest areas all over the distrkt  These

46 TREEDENSITY STUDY
The distribution of stems per ha By
species and dameter dizsses in Sal and

two categories have the highest
occumence fo the extent of 9792%
wheseas the midly degraded forest '
208% onty

iculrted which are given in the tabie
Na 1 1 to 1 2 (Vide Part-Il of this report).

Miscelaneous  Stotum  have  been The number of stems/ha by stratum &
furmished beiow

Table 21 STRATA & STEMSHA

STRATUM NO OF STEMS/HA. ]

SAL 16452 ]

MISCELLANEOUS [s714 -

461 TREEDENSITY

(2)  SalStratum
‘The foiowing observation can be
made for this stratum from Tabiz
Ho 11 (wide Pact-0 of this
report} of Lhe stems/ha Lable of
thes stratum

L The number of stemstha
16452 only  This ceflects the
very gioomy picture of forest

aa  of  the dstict
Concentration of trees in the
fower dameter dasses l¢ 1019
om s maximum which accns
for 86 28% of the Lotal becs of
this stratum followed by 11 76%
and 196% in 20-29 cm and 40
49 om  dameter
respecuvely

cames
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L It also observed that no trees ul The number of stems/ha with

ks preseat above S0 Cm percentage  of important
diameter classes. dominant  species are given
below

Table22  STEMS PERHA OF IMPORTANT SPECIES IN SAL STRATUM

NAME
robust

hor
Madhuca latifolia
annca

esminalia crenulata

() Hiscollanoous stratum. 6 00% R coMA B
The following observations can 10-19 cm diameter classes
be drawn for this statum from
tabie Mo 12 vide Part-Ul of Ui o Only b spedes are observed to
occur n the forest The number

' Number of stems/ha ks 5714
only whkh s rlmer very

beiow

insignificant and peshaps ilict

cutting has destroyed the forest

compietcly
Table23  PERCENTAGE AND STEMS/MA
SPECIES [ NO_OF STEMS/IA- [ PERCENTAGE

{2857 |s000 1

L 7 2857 x [sa00 1

47 TOTAL STEMS

The totai number of stems n ifferent stratum by species and diameler chasses in different
Strata are given bekow

Tublezd  TOTALNTEMS
STRATUM T YOYAL STEMS (sn 000 Nos ) ]
Sal [327 |
Miscelaneous |26 |
TOTAL [353 )
Thus, total number of stems I undivided Totul number of stems for some of the
Bhagalpur strict is estimated as 0 353 Gominant species in different stratum are
millon only summactsed betow

Contents
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(3)  Salstratum

Tnbla2s  SAL STRATUM

(b)  Muscellancous stralum

Table26  MISCELLANEOUS STRATUM
[spciS ——~ [TVOTALSTEMS(O000NO
i}

Terminalia crenutata
L& Z T13 —
4% VOLUMESIUDICS

Distnbution of volume/ha by speces and 31 a1 32 (vide Part - 1L of Ufs report)
Giameler dlasses In different strata hove Those are summanzed beiow

been estimated and given In Table No
Table27 ~ STRATUM WISE VOLUME PER HA

STRATUM VOLUME (W')/RA
Sal 2012
0416
(@)  Salstratum: u Volume s mastly concentated in
Sk vk oK e s 10-19am , 20-29 em ang 4049
given below am diameter dlasses to the
extent of 38 62%, 31 6% amt
I The volumeha s onty 2012 30.2%ik
Madhuca (avtoka and Shorea
robusty are the o AGRNE @ The volume contributing species
conibunn speces in this i Volome/Ra 3 parcenige
sanm are given below

Tuble28  SPECIESWISE VOLUME PER NECTARE SAL STRATUM

[SPECIES ___ [VOLUME@MYHA [ PERCENTAGE
1147 st
[Shorea robusta I Y5 3388
(b)  Miscellancous stratum The foliowing observation_coud

be draven fox this stratum Contents
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' Valumeha s onty 0416 M, m e volume/ma wilh percentage

which shows very poor ik in for the two species ate given
ths strabun Thes s due 1o ilact hereunder
cutting

U Al the volume i oaly from 10-19
am diameter dasses

13 NEOUS STRATUM.

VOLUME A
0233
0183
49 TOTAL VOUME
The tous volume in Sal and Miscelaneous Part 11 of this report)  Those are.
stratum by speces and dimeter dasses sumimarised below

are given n table to 4 1 and 4 2 (Vide:

Table30  TOTAL VOLUME

Towl
Thus, total volume i this district s 0 042 Yoral volume for some of the dominant
millon m’ only ‘species in different sratum are

summarsed below

(a) Sl stratum.

Table31  SAL STRATUM, TOTAL VOLUME

(b)  Mscellaneous Stralum

Table32  TOTAL VOLUME, MISCELLANEOUS STRATUM

50
Termingia crenuists. 100
Acacia guriculiforms 100
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TOTAL VOLUME (IN 000 M3) FOR SAL AND MISCELLANEOUS
STRATUM

1




410 STANDARD ENROR.

The Standard ervor percentage (ie S %) individual  strala which are  furnished
has been estimated by ratio method for belot
Table 33 S.E % IN BACII STRATUM
STRATUM SE %
1198
1324

For he entire district & s 25 6%

It is worthwhile to mention that for larger area, 1 e, al the State level, the error percentage
5 expected 1o be wilhin + 10% precision imit
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CHAPTER-V

SUMMARY AND CONCLUSIONS

&t

1

. Tabla 3

SUMMARY

The forest area surveyed [n
Bhogaipur and Banka districts
307 735q km which ks 5 51% of
the geographxal aea of he
disuicts

The forest area has been
categorised Into 2 strata e g Sat
and Miscellaneous Forest 198 74
59 km forest ares &5 under Sal

Sratum whereas 44 88 sq km
foest area s Miscelineous
Stranmn  Forest area of 64 11 s
km has been excluded for
geowng stock estimation as these
forest area is mostly barren land
and wed for  nonforesty
purposes

Per hectare estimated siems and
volume in various stmta have
been computed a5 folkows

NO OP STEMS & VOL /1A IN EACH STRATA

0416 ]

Tot) number of stems I the
dstrit s 0127 milion in Sl
Stratum where a5 it is only 0026
million in Miscellancous stratum

Total voiume in Sal Statum Is
00399 wmilion ' whcvcs
Miscellaneous stracum it s 0 0019
‘milion m? only

Out of tolal torest area i the
district, moderalsly dense tree
forests comstinte 208% and
open tee forest ares comtutes
917% of the dsikt forest

erea  Soub foresh constitute
2085% forest ama whereas
there is no dense e (orest In
the district

The regeneration status 1 poos in
Ihe distkd with inxicquate 1o
absent regeneration in  about
75 00% of the forests.

Ught fire incidence is noticed in
te district o the exent of
333%%  However, heavy to
modesate fire Incidences are not
abundant in the distict

Contents
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9. Extent of forest ares subjected 1o
hexy grzng k5 20.83%
Modenate o ight grazing & found.
m 52.09% of the district forests.

10, Plariable area ks 50.00% In the
forest area of the dstrict
Plantotion myy be mised by

plantation of suitable and Quick
growiag species.

1. Heaw to modente degradation
due 1o biotic interference has
been noticed in the forest areas
50 over the district to the tune of
97.92% whereas mildly degraded
forest & 2.08%.

&2 COMPARISON WITH PAST SURVEY RESULTS

Earber survey was camied out in the
district of Santhal Parganas and adjoining
areas of Bhagalpur Distrit faling undes
Banka Sub-division during the period
Oanber 1981 to January 1982. The
prent taveniory srea compeises of
Bhagaipur dstrict only, which & ot
present spit into Bhagaipur and Banka
dsvias.  The findings of the previous
survey only of Bhagalpur district were
compared with the present inventory in
tems of Stems/ma. and volume/ha. fn
Gferent Gameter classes and St

Thes forests have vanished rapicly over
Uhe past 2 or 3 decades due to increase
of population and high demand of forest
produce by the local people and has.
become a heavy burden on the available
forest resources. The folowing tables wil
Indicate e degree of recession of forest
In the district and kocal people are to be
made self sufficent in their needs.
Forestry programmes are required to be
implemented for raising firewood trees in

(3)  Mumber of stems/ha by dlameter class:

Table3s  NUMBER OF STEMS/IA BY DIAMETER CLASS
— Miscollaneous
Dia. Clasa{cm) Ne ol atema/ha Dla Glare(cm.) No. of stormalhn
1981-62 | 1994-95 198182 | 1
26153 14994 1015 19.999 sS4
Azt 1935 2029 6159 -
1538 - 303 4515
x 0769 0328 40 -
B 5 5059 076
X: - 06 -
- - 7073
806 0385
{3058 2 3 039
100+ - 100+ B
YoT, 16452 31537 | 5714
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A dase study of Use abowe tables reveats
2 comparative picture of the changes of
stems/ha In different dlameter classes.
ang in Sal and Miscelaneows Sirpbum
over one and hall demade  The
percentage  derrexses In twms  of
Slems/ma in Sl and Miscelaneous
Sugtum sand at 5026% and 81 68%
respectively  Sludy of Lhe above tatke
Shows tat stem density was very poor in

(5)  Volume/ ha by dismeter class

both the: svata over In the yedr 1991-82
which bas further detcrioraled due to
indéscnminate removal of forest produce
by the kocal poopke The widespread
packe  of shifing  cubivation i
forestiand has been the major causes of
recession of forest cover and depletion of
s resources This picture is reflected in
all the diameter classes and In both ihe
s

TABLE 36 YOLUME/§IA BY DIAMETER CLASS
Stratum - Sal
Dia Giass(em ) Volume (m' Yha | Ora Class{om.)
199405
0777
062
= 0610 ¥
e 5 e
X 776 B X -
100+ S ES— (TS ES—
TOTAL 7017 o | [oa6 |

Here alsa 3 sharp dectine s observed i
bolh Sal and Misceflaneous Stratum |n
terms of Volume/ha I course of ona and
bait decade  The percentage of decrerse
10 the above two strata siands at 75 24%
and 9568% In Sal and Miscelancous
Suratum respectely 1t chearly indicates
a vey glomy picwre  Forestry
doveiopment advbes weed o be

Wmmqnmwm
of forest crop  Blank plantaple arcas are
1o be identfied and planted wih Quick
growing  speces  Administrative
machinery aione ks not sufficient and
people’s participation in forestry activities
induding larpe-scale afforestation i 3
must In protecting and developing the
forest resources of the district
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PART-1I

STATISTICAL TABLES.
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