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PREFACE

This report presents the forest inventory results
of Southern and Eastsrn Rajasthan comprising of Jhunjhunu,
Sikar, Alwar, Jaipur, Bharatpur, Sawai Madhopur, Tonk,
Ajmer, Pali, Bhilwara, Bundi, Kota, Jhalawar, Chittaurgarh,
Udaipur { only Bhim Tehsil), Dungarpur, £answara, 3iraohi,
Jalor & Barmer districts, Field work in this region was
carried out during the period 1984 to 1986,

The total geographical area covered undsr this
survey is_1,82,508 km?2 of which only 9.39 percent
(17,133 ,32 km S was under forest in 1969 {referc nce
year based on the years of survey of S0l tap8sheets),
The survey revealed that in 1935, the tree forest
extended over only 15150.51 km<, Thus_over{a period of
16 years ( 1969 to jQBS) the State has lgﬁé%ﬁ EprESt
cover over an area of 1882,.,61 sg.km, 485,78 km“ of
forest lands hiue been reduced to scrub lands or blanks, .
and 1497,0% Km* has been diverted from forests to non-forestry
uses,

Bamboo occurs as an understorey over an area of
529,44 Km“, the clumps arezhoueuer, in very poor shape
over an area of 211,776 km“,

On the basis of predominance of species and
economically four forest types have been identified,
These are Teak, Khair, Salai and Mixed spp. forests,
Amongst these types, the 'Salai forest' has been agsessed
to be having the best average stocking of 30.020 m- per
hectare with 249,038 stems per hectare, The lowest average
stack per hegtare is for the "Khair forest type'™ having
only 3,308 m° per hectare with 69,292 stems per hectare,
The overall average growing stock per hectare is only
10,151 m> corresponding to 102,270 stems per hectare.

Teak forest type has the highest average canopy
density of 49,55% followed by 39,23% of "Salai', 34,824
of "™Miscellaneous type™ and 14.20% of "Khair type". The
overall average canopy density is 36.6C percent,

The total growing stock standing in the accessible
tree forest area has been assessed at 15,20 million cubic
metres corresoonding te 153,11 million scems,

The report has been campiled by Shri D.K.Ved, Deputy
Oirector vnder the guidance of Shri $.C,Joshi, Joint Directer,
Forest Survey of India, Northern Zone, Shimla, Sh. Jai Gopal
Sharma, JTA has done the tabulation work, It is hoped that
the report will be of use to the 5tate forest departments and
other organisations engaged in the planning and develicpment
of farest resources in the region.

5d /=SB Zol
‘Birector
Forast Survey of India
CEH<AOUN
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(1)

SUMMARY

The forest inventory survey has been carried
out in Southern .and Eastern Rajasthan consisting of the
districts of Alwar, Bharatpur, Jaipur, Sawal MadhOpur.aumi;
Tonk, Chittorgarh, Kota, Ajmer, Bhilwara, Jalour, Barmer,
Banswara, Dungarpur, Jhalawar, Jhunjhunu, Pali, Udaipur
{only Bhim Tehsil), Sikar and Sirohi during 1984 to 1986.

2. The objectives of the survey were to assess the
forest resources and changes therein, so as to focus

attention cn its critical aspects, thereby helping in
development planning.

3e Total geographical area cavered is 132508 km2 of
«which 9,39 percent (17,133.32 km“) was forest area in
1969 (reference year) which is far less than that pre-
scriked in the national forest policy.

4, From the present status of the forest area

assessed in this survey, the following position smerges:-
Status Area (kmz) Percentage

(a) Inaccessible area 179,75 0.82

(bl Area diverted to 1497.03 6. 85

non forestry uses
{1969 tc 1985)

(<) Degraded, Barren, 5208,03 23.83
scrub and grassland

{d) Bamboo brakes - -
(e) Accessible tree 14970.76 68.50
forest area
Total : 218585,57 ./ 100

The assessment of the forest inventory is for the
accessible tree forest area,

5. The overall average canopy density - over the
entire tree forest area is 36.60 percent.,

6. The soil depth is adequate over most of the
forest area and only 16,95 percent area is assecsed
to be suffering from moderate and heavy erosion.

7. 10,159.77 km2 of the forest area is potentially
plantable,

B. Natural regeneration of economically important
tree species is ageguate only cver a negligikly small
area of 43.95 km" {(0.29%}.

9. Bamioo occ&rs only in overlapping form over an

area of 523.44 km®™{Hacked-211,.776 km“& non Hacked
317.€64 km™)

10. Four forest types have been identified in the
survey area. The assessment ©f average stock (volume)

per hectare and stand inc.ofstemsy per hectare., in these
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types, is ‘as under:-

Forest type Total area Vol/ha stems/ha
(ha) (m3) (Nos)
Tesk 113411 12,937 119,490
Khair 100942 3, 308 69,392
Salal 97342 30.020 249,028
Miscellanecus 1184881 8,825 e 91, 301
Total 1497076 7 10.151 v/ 102,270
Non- 2
Hacked Bamboo arvea {(overlapping) : 317,564 km
Numper of eguivalent gound culmss 49,586 Million
{in ncn Lacikked areas .
Dry weight 3 23,454 thousand tonne.
(in ron Hacked area)
11. The districtwise breakup of the accessible tree

forest area alongwith per hectare average stand and
stock figures is :-

S$.No.District Area Vol./ha stems/ha
(ha) m-/ha
1, Alwar 105696 20,487 230.840
2. Bharatpur 54994 1.251 38,033
3, Bundi 84603 7.101 77.683
4, Jaipur 56097 6.018 99.652
5. Sawai Madhopur206310 6.138 96,695
6. Tonk 14258 7.713 92,500
7. Chittorgarh 221316 12,732 110,039
8. Kota 264682 9,078 86.787
9. Ajmer 23166 4,082 63,103
10.Bhilwara 45616 6,179 65,957
11.Barmer & Jalaur22537 5,326 72,771
12.Banswara 52201 12,066 84.500
13,Dungarpur 34566 12,099 90.512
14.Jnalawas . 58754 3.973 31,613
15.Jhunjhunu 12030 5.160 70.714
l6.pali & Udaipur 92075 16.607 135,433
17.sikar (F3rY 39321 6.984 95,257
18, Sirohi 111866 15.975 123,075
Total 1497076 10.151 102.270
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12. ¥ The wtal growing stock is assessed at

15.20 million cubic meires corresponding toc 153,11
mililion stems.
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Chapter 1

THE BACKGRQUND

— “.i-u,hf._ .
1.1 Introducticn =~ T - -

- The Forest Survey of India, organisation
hal been set up with the aim of monitoring over a

10 year cycle, the dynamics of change relating to
forest resources and to present data focussing
attention of the planners on critical aspects of
forest resources in the country. The Expenditure
Finance Committee Memo (No,6-33/79-F-II) stressed
that the activities of Forest sSurvey of India would
be directed towards supplying data for regional,
State and National level planning. The following
are the objectives of the Forest Survey of India(FsI)
relevant to the inventory Survey undertaken by this
Zone,

i} To monitor periodically (on a lOyear
cycle) the changing situation of land
and forest resources and to focus
attention of national planners on
critical aspects of forestry.

ii} To collect the data necessary for
development planning.

The field inventory methodology necessary
to fulfil the above objectives was formulated with the
assistance of the Central Statistical Organisation(cCsSO).
The present data is in readily nsable form for the
National/State level planning., The design for field
inventory has been kept uniform for the entire country,.

The Aravalli hill range running south
west to North East roughly divides the State of
Rajasthan into two parts. The lower half of the area
in the south and south east of this hill range gets
a better rainfall, The annual average ranges from
about 500 mm to 1000 mm whereas the area to the.

" north and north west of this receives low rainfall
around 300 mm annually on the average, The latter
area largely forms the great Indian desert whereas

- most of the forested areas are located on these
Aravalli hills and in the areas south and south east
of these i.e, in the areas adjoining the States
of M.P. and Gujrat, This is the region mainly

~covered under, the present inventory survey.
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Out of the total 26 districts of Rajasthan
State, 20 districts have been covered during_the.
current survey. These districts are- Alwar, Bharatpur,
Jaipur, Sawal Madhopur, Tonk, Chittorgarh, Kota, Bundi
Ajmer, Bhilwara, Jalaur, Barmer, Banswara, Dungarpur,
Jhalawar, Jhunjhunu, Pali, Udaipur(only Bhim Tehsil),
Sikar and Sirohi., Only Bhim tehsil of Udaipur
district has been included in this survey, as the
rest of the Udaipur district has already been
surveyed and inventory reported by PISFR and
therefore excluded from the current survey. A new
{(27th) district of Dholpur had recently been carved
out of the existing district of Bharatpur. Since
the boundaries, of this newly created district of
Dholpur, were not available on map, thils district
has been treated as a part of Bharatpur district
with its ©0ld boundaries for our survey work, The
remaining six districts of Rajasthan have comparatively
very small and scattered areas under forests and
have, therefore, been excluded from this- survey.

Forest inventory, in this region, was
conducted from 1984 to 1986,

l.2 Location and boundaries

o The survey area lies between 70° 0' to
78" 30' East longitudes and 23° 0' to 280 30* North
lattitudes {(see location map enclosed). It is bound
on the east by M.P., & U.P. States, on the south
by Gujrat State, on the west by Pakistan and on the
north by four districts of Jaisalmer, Jodhpur,
Nagaur, Churu as.well as the State of Haryana,

1.3 Climate

The climate of the survey area is generally
dry with prolonged summers. The year is differentiated
by three distinct seasons, namely hot seascn (March
to June}, rainy season (July to September) and cold
season {(December to February). The annual rainfall
varies from 300 mm to 100°mm over the region., The
maximum summer temperatures range between 370 C and
48° C and the minimum winter temperatures range
between 0° C and 10° C (table No.l.3.1)

1.4 Physical features

The hills of Aravalll system alongwith
its offshoots form the major physical feature of the
area. The overall physiography, in the region,
varies from flat and gently sloping to undulating
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hills, broken ground and als® a few fertile valleys
and high table land., Some offshoots of the Vindhyan
system of hills are also encountered in the districts
of Kota and Bundi. There are a number of river
‘systems like Chambal, Banga ., Banes, Sabi, Parbati
etc. draining theé area but most of these are non-
perennial. Chzsmbal river is the main perennial river
which drains the: Southern and South Eastern portions
of this region. A special physical feature of the
area is "Sgmbhar" lagke~located in Jaipur district
which is the lszrgest natural salt lske of India.

In this regicn the altitude varies from
160Mabove MSL to 1722Mabove MSL. The highest
elevation is 1722Mand is encountered in the district
of Sirohi. The lowest level is 16CM, located in
Bharatpur district.

1.5 Socio econcmic conditions of the people

In this regicn the population is mainly
rural and the main occupations of this rural pcpulation
are agriculture and livestock rearing. The average
density of huran population is 134 per km® (compared
tc 100 per km¢ for Rajasthan State) whereas the 5
average density of live stock population is 176 per xm“.
The districtwise human as well as livestock pppulation
is given in the table No. 1.5.1 and the districtwise
areca under forests and agriculture is given in the
tacle No. 1.5.2. Industrially the whole region is
cverall backward.
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1.6 Forests

Classificatlion of forests into types has been
done on the baslis of occurence of species. The
following foraest types were found in the survey area:

1, Tezk forest - Forests in which Teak
trees constitute more
than 20% of the stand.

2., Khair forest ~ forests in which Khair
trecs constitute more
than 50% of the stand.

3. Salal forest forests 1in which Salatl
trees constitute more

than £0¥% of the stand.
4. Miscecllanecus = tree forests whlch could

forest not be classified in any
of the above types.
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Chapter = 2

2.1 Dasion and Muthodoloay of thea Survey

The *'forest areus® macked oin 1350,000 ;c-lv
topographlc map shects prepared by tha Survey =f Indi
Wwere Usaed ay the basis of forezt inveltelve. Tho yeuz
of purvey. and publication of the mups used 1 the
survey are given in Appendix-I, T mocitor the chic
in the forest cover thematic maps presared by
interprecation of latest awrial phetogranhs wers to
be uoed., Such theaatic mapd Were to fora the bagiu
for collection vof growing stock dita., Howeves
themutic mups Were not available due Lo cpustrainty
beyond the contrel of the urganisaviorn.

t'J

2.2 Defiudltivn of Forestc gruwaza,

The following are treatwed as 'Percst Arecs? for
carrying out the forest inventory ind for the purpose
of this report, T T T

1) All those areas abown ia ‘greeua wush' ou
the Survey of India topographic mup shsev.,

11) All those areus indicated oy cath_d line vr
broken line er a pillur line as 'Foresc ..o o',

2.3 Samnling édacion

1:50,000 scale Survey of Indla wpegloephic
shect was divided into 36 grids of 23'x2x%! ef litizules
and longitudes., In «ach of such grids twe sun.nle
POinTs Were marked. The inventory data w..o oollwscoted

from & squars plet of 0.1 ha, laid sut 2t eoch of
these sunple points,
2.3.1 Method of marking tuo voine oluster 1., bl gl

The ' lungth and width ¢ e.ch grid s
tey the first decinal in millimetreuw, Frowm tiils

Ued e 13 deducred, Sugpese, the messurable lewn
w=0d Wwidtii ¢f a grid alenyg lto X & ¥ axds ar
akd 92.5 mm respectively, After deducting 0.4 ldg,

the Tequced length end width are 82.,% mun and 21,5 ...
rezpectively. A three dlglt runcenr number 1s ue_cﬂc-u

fraa the Cahcein nunber ta—ble for eaich axis sizarately.
t

[
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If the selected random nuubers arg lecs then
829 and 919 respectively then they cre retained oo
such otherwlse the next .randoim nunber is congiaerea,
Suppose the random nunbers seleCted are 144 and 161
respectively, then the nunbers wili correspond uo
lé.4 sun and 16,1 mn lengths along the ¥ and ¥ onew
Fespectlively. 76 these lengths vie 14 e e 2@ 1041w,
0.3 mun 1s added, Now 14.7 i anda lo,4d il botiae the
cCo-ordinates of the first sauple poine in the grisd,
Taking SW corner of this grid os orlgin ona Diaslilltag
14.7 mun and 16,4 mm along X & Y eaxars TezpPoltlvaly Lne
Centre of the first plot is marked. The Coitre u.
the firsg Q]Qt is then joined by o BTradignt line to
the grida" 'hils line is extended on i Gthel clilt.
On this extended line the second point i: wmarked
at a distance eqgual to the distance Gf the tirsc
poine frow grid centre., This point is the centre
©f the second plot,

4ll sample points falling in férest arcas are
located on the ground. Quantitetive data o culleoiog
frus sample plots and qualitative data fron the
surroundings of the plot, The co=ordinates 0 i
Plot centres inventoried and the relevanc a.ta
Peltaining to these plots is glven in Appenain-XI,

2.4 Field methodcloqgy

The fleld data 1s collected by & crew, .
conslsting of one Junior Technical Asslstent (¢raw uaaawi i,
a deputy R%bur, twO to three fileldnen, a Ehalosi and
unskilled labourera hired loczlly wherever necessaim .
The crew leader is provided with o lisc of sangle pluvs
to be surveyed by his crew auring the deacin wlang. il
a set 0f toposheets with sample polnts clyaudy Lsoioed.
A set of measuring instrunencs viz Silva's COlun,
Haga/Blume Lieus hypsometer, Cullipers, heaplling Cal .,
and ranging rods etc, are provided,

After declding the plot and the grid nasbier Lo
be surveyed on a particular day frcam a canplig spwet
the crew leader rueaches a kBrouinent physical Ffoealale
(also called starting reference FOint, a& nuer £G \he
sample point as possible) which is depioted on ths il
and C€an als0 be identified on the grouna, Unuelly.
the following feaoturcs are sclected as felervhils Tellili

’

i) Benck marks

ii) Triangulstion points

1i4) Village trijunceicn points
iv) Bridges and culverts

v) Temples, mosques and churches,
)
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'vil) -~ Criossing of rail tract with coads, cilvers
Strealse
vii) Juncticns O0f rivers 6Ff Stlials Wil Covao
viii) Junctions Of stroaius
={x)}w .Junctions of roaas
x) PrOminent bends 1n rozds, Siveld, =Cyoaa.
xi? Ponds and wells
xii) Springs
xidit) Prowlnent topographicsl feaeteles L hilly
‘ region such as spurs, knolls ste.
xiv) Mile stones or killciceter StCla:oa.
*xv) Boundary pillars (of intermucicazl, gcace,

district and forest bcundaflicz) .

= Having located a prominent phvysical foaturs
{(ref&€rence’ point) both on the groung zs well as oa Tt
mep, the dlstance & bearing of the sauple polne £roie Slido
physical feature is measured frea ths tup. The Seeiing
1s measured wich the help of a protractor or thae

Silva's compass. &t this refecsace Zolnt the Goew leade.
records detalls of the refercace feaCUls Usc, Cile
bcaring.distance of the sample polnt from the refefelide
feature, the naiie of the Cawplng spot, tlhetiune Coh e

to complere the work etcyin the 'Plot Aporocadh Fooat .
Infoqmation recorded in this form 15 used in Clic wod
Cout dtudy for the inventory and helping rvo rzlccaco

the polnt at a future date. Spuecinwen Qf this Porm
given in Appendix-III, From the referesacs poinc
Crew leader traverses the distance in the direceic.
ags wmeasured on the map to reach the usanple soing,

A wocdan peg is fixed at this leccarion wnioeh 1o chis
Cwntre Or the sample plot. ALLer Coallilhg Che sonsie
polat, a sguare samnple plot 0f V.l Nae GSiew wWizoh
diagonals measuring 44.72 metres 1n HE-SW & Lae—od
dircctions 1s lald ocuct on the ground oDy imelfKing Lo
TOUur cormars by pegse ReQeneration data 1s colleon o
trom & Plot wmcasuring 4 i x 4 w, unNd DefD=-zNIUD dulo

from a plot Oof 2 @ x 2 m size{sce Alagras.al Fawre )

i
—— b

Afrer laving out the plot, 'the Crex leoder o ivh
the help of other crew meaoers collects Thoe laver coLy
data in the following flild formus-

1) Plo:;deﬁﬁEfbtlon £form

J— R

11) Plot enumeration Form

114) Sample tree forw

iwvi Bauboo snumeration form (clump torwas, )

V) Bamboo enumeration fonm (Non Cluwep Tl ..,

vi) Banboo welght form

vii) Herbs and shrubs data form

Contents



SKETCH SHOWING SAMPLING DESIGN
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acsimile of the above Ciclad Forws wmay boe
found in Appendix-IIT. They are bricefly Cescribea
belows

(1) Plot de=crivecion forim{eD:)

- Qualictative davd such as land use, Crop
“Egmﬁsgition Of .truee Crap andita Qenslty, Latuazloy
of erosion in the arca, fire ana groazing incidsacs,
redeneration sStatus <tC. are Lecoraed ifno cthis o,
Thae basls of asseusitent is occuler, LY enaainiang
a surrounding arwa of abocut 2 ha. srcund the plat
Centley, :

(i) Plot cnumecration Form (PEF)

In this form the trees and baacsoo 2lenpo L.
= .the. sanple plot are enumerated and Jecdilcd With
thelr specices and diamcter at breasc bielgnt.

(1i4) Simnlb tree Form (STF)

The data 1n this fomu 1s colludtel Zrua &g
norther gquarter of the sample ploc. Haie 00 the
trece specles, 1ts dlatster at Dreast aelgit, ol
baric thickness, Qomlnance status, length 08 thaes
clecar bole, and height etcs Of cuch CTIE@ whidieJate.d
in this quadrant ars recorded. The davs Tic. This
fourm helps in develcping the local voluas cuyuantloa.
for the specled Iin the survey avwea. Cader basl.
volume 13 also derived £rom the lcczl voluans cl.atlivawn
with the help of burk thickness data.

(1v) &iv) Bawboo enumerction{clumn and ta.. oo o - . .
Foru

Phesa Forms are used wWherlovel banr oo cruniza,
whether OF clump or non—-clullid CODuWlH. Walflel f,
chcountered in the swaple plota. LDuavtae =ulh oL ouln
in each ¢lump, thelr size, waturity cond-clio.,
ekbtc are recorded.

ke wd

PRS-y ENR N

(vi) Banboo welaht FPonn .

For aecsrmining the co=celocica Leownuan
and dry welght OF the utilizuable lengoa oo
data on welqght are recorded in thlz FoLmi.

‘.:1:\...

| S RICTOUPY WP B U R

_,;,_-'-_

R
==={vii} Herds and shrubs dsat. Fonus

In this Fornn nanesds and Oti.ers dotzlly of Gl
identifiable specics o0f herba wna shrun. are recogaca
In casae OF upeCcies that cculd not be facatified 1n
fieid, thae nwaber of such specley only cre noced,

| VI

The above 1s a brief descriptica 0L cthe dezign
and glven in survey methodslogy. The dwuTaulls are Gived
in*che Muanual of instruction for ricla laveacooy' or
Jdorest Survey of India,.
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3.0 Frocescsing on electronic computer

After the ccmpletion of fi=ld@ work, the
field forms ( i to vii) of the region surveyed areé
consolidated and sent to the data processing unit of
tnis organisation zt Dehradun. The data contained
ir. the field Forms are checked for inconsistencies |
an3d coding mistakes. The coded dsta is then trancferred
on to punch card using punching machines. Punching
mistakes, are detected with the help of card verifier,
and the mistakes, if any, are rectified. Tne cards
are then sorted and loaded onto the computer., A
suitable programme is evolved to get the results in
the desired format.

3.1 Area computation

The area of 'forest land' on the 1:50,000
scale, topographical maps was calculated using closely
spaced dot grid templ ate where one dot represented
one hectare. The district-wilse forest arez was
separately computed in respect of greenwash and
demarcated blanks to obtain more reliable information
about changes occuring in each category. Further
distripution of forest area under various classes such
as land use, ascessible tree forest area, forest type,
soil erosion, status, grazing incidence, £fire incidence,
canopy density classes etc. was arrived at proportio-
nately using ratio estimator. However it may be noted
that area tables are based on few sample pointes and
+therefore, should be considered as indicative only
and used with due caution.

3.2 Volume Estimation

Collection of felled tree data by zones for
developing general volume equations has been disconti-
nued. Therefore, the height diameter date of sample
trees of current survey area were compared with height
diameter data of other project areas completed by
this organisation in the past for whicn general volume
equations of species were available based on actual
felled trees. The felled tree dazta found to match
most closely were adopted for the present arcI.

Contents



General volume equations used in the report ares

. -
f< Acaciy: é‘atechl_z_and Acacia sneci‘}s(;i‘.urat Circle)
V = -0.009686 + 0.367188 D% = 0,012914 (D2H) 2

ﬁ:%/ Anoqeissd%qlatifQ;ia(Udaipur remort)

V = ~0.016909 + 0.252906 D + 0. 359305 DK

; v 00 ‘
« Anogeissus pé&ndula {Surat Circle)
2

—§‘ = 0.424503 - 0.009419 DH - 0.012484/D2H

D'H

b
§4/ Boswellia §er£§€§(Udaipur recort)

_%_-= 0.382544 - 0.000751/D2H

DH

37/ Diospvros meléﬁ%xylon(Surat Circle)
V = -0.013104 + 0.365321 D°H
jﬂ Lannes coromandelica(Udaipur report)

V = -0.0045I1 + 0.377131 D%H

43
v7° Tectona qra;BIS(Udaipur report)
V = 0.008690 + 0.323051 D°H

g W\
§4/ Wrightia tinctoria(Mahbooknagar A.P.)

V = 0.009486 + 0.232207 D

;}{ Rest of species(Udaipur report)

V = 0.012804 + 0,3277%2 D2H

The name in brackets is the report on which the
equations is based.

On the basis of the above general volume eguation
the following local veolume equation were derived for
Rajasthan Survey area.

e — e —AZaCtia catechu

L/v = -0.02471 + 0,16897D + 1.12083 D2+ 2.93280 D3

Contents
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1c.

Azacia soecies

JV = -0.00142 + 2.61911 D - Q.§4103-Jn*

Anogeissus latifolia

V = =0.01662 + 4.,42680 D2

Anogeissus pendula

v/D? = 4.77386 + 0.00085/D°-0.35165/D = 0.90585 D

Boswelllis serrate

{V = «011629 + 2.42540 D

Diospvros melanoxvlon

Vv = 0.15581 - 2.20750 D + 9.17559 D2

Lannea coromandelica

V = -0.00146 - 0.39953 D + 5.33395 D2

Tectons grandils

V = —0.01066 + 0.18542 D + 1.95540 D-

wWwrightlias tinctoris

V = 0.00471 + 1.79326 D2

Rest_of species

V = 0.07609 — 0.93105 D + 5.19023 D?

In theeqations:-

V = Underbark volume (m)3 upto 5> cms top,
overbark limit.

D = Breast height overbark diameter (m}

H = Total standing height (m)

Contents
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3.3 + Stand and_stock tabless:

The volume of cach enumerated tree of a
.species was estimated by substituting its breast
height“overbark diameter in local volume equation
of that species.™ The volumes converted to per.
hectare were stored in a tree/plot volume file
together with species code, diameter of tree,
parameters of plot description form, per hectare
volume and stems of the plot. The elements of
information stored in the above files were utilised
to classify the tree by species and diameter.
Estimates of number of stems and volume per hectare
and total by species and diameter classes were
obtained for different strata viz. district, forest
types etC..

Contents



3.4 : Sampling errsr

The sample was, K considered tc constlitute a
sample random sample cf unegual clusters as in many
cases only one plot was available from 2 grid. The
sampling error was calculated as follows:

Let n = Total Mo, of clusters (gr-ids) in the¢ szmpie—-
. 1 : ; 3 T2y JErer (crid
2%y = The Nc., of plots in The = cluster wgrid}
= T = - A - th
¥y = The total of per hectare vclume in the 4
cluster
n %3
b = 2 = &4vg. No. of plots per cluster
i=2 n
™ -
r ¥y
N i=1
R = pe = Estimate of average velume
5: *i per hectare over all clusters. _
i=1
n 2
A 1 Y S oon n
v = = fi - 2R n2
(r) (n-1) =2 i=1 > By ¥y ot R Z .
(Ighdoring finite population ccrrection

factor)

Estimate 0of standard error of R

"
<
B

S.E.

S.D.% = S.E. » 100 _ S.E. 3
L] & [ = r"lean g

100

The S.E. of the total volume for the region
as = whole is calculated by pooling the SEs of Vol./ha.
of districts, using the formula

2 .2 . g,
SE(VOI._-QIOH) \/SE nl - s—-zohz T esseseo=h

»
2

jo J V)

Where SE;......D are SEs of district 1 to n

and Ai.......n are areas of districts 1 to n

segl(Vol. region) x 100
Tetal Vol. of region

SE(Vol. region}# =

Contents



Chapter 4

Forast Inventory Results

¥
——

4.0 ‘This-chapter incorporates the compilation
of results of forest inventory in respect of the
area surveyed aloncwith highlighting of critical
aspects of forest resources., Since the survey is
of a low intensity (0.01 percent), its resulis are
.. valid only for the region as a whole. However,
districtwise information of some of the attributes
has also been given which may be considered as
indicative only.

4,1 Forast area

Forest area has already been defined in
Chapter 2, This is an essential compcnent of forest
inventory ané is computed from maps. In the present
survey S01 topo sheets on 1:50,000 scale formed the
basis of inventory survey and as such thase were
made use of in computing forest area and estimation
of ¢growing stock by ground surveys.

The survey area 1s covered by 35 Lopo
sheets of 1:50,000 scale viz:- 40 J/4,8,12,15%,16
40 X/1,5,6;9,10,11,13,14,15,16 40 L/13 a0 N/3,4,6,7,
-g8,10,11,12,15,16 40 0/1,2,2,4,5,6,7,8,9,10,11,12,13,
14,15,16 40 P/1,2,5,6,9,10,13,14 44 L/16 44 2/3,4,
7.,8,10,11,12,15,16 45 B/3,4,7,8,11,12 45 C/1,2,3,4,
s,6,7, 8 9,10,11,12,13,14,15,16 45 D/1,2,5,6,7,9,10,11,
13,14,15 45 3/4,8.12,15,16 45 G/1,2,3,4,5,6,7,58,9,19,
11,12,13,14,15 45 H/1,2,3,5 45 1/9,10,13,14,15
45 J/4,6,7,8,9,19,11,12,13,14,15,16 45 ¥X/1,2,3,4,5,6,
7.8,9,10,11,12,13,14,15,16 45 L/1,2,3,4,5,5,7.,8,9,10,
11,12,13,14,15,16 45 M/2,2,3,4,5,6,7,8,9,10,11,12,13,
14,15,26 45 N/1,2,3,4,5,86,7,8,9,10,11,12,13,24,1%,154
45 0,/1,2, 3,4+ l—ubo-? 8,9,10,11,12,13,14,15,15 45 pb/1,;2,
5,6,9,10,13,14,15,16 46 E£/5,632,10,11,13,14,15
46 I,1,2,2,4,5, 6,?,8,9,10,11,12,13.14, 456 M/5,9,13
— 353 D/4,3,12,16 54 ArL,2,3,4,5,6,7,8,9,10,11,22,13,14,
15,16 54 B/1,2,3,4,5,%,7,8,9,10,11,12,12,14,15,16
54 ¢/1,2,3,4,5,6,7,8,9,10,11,22,13,15,14 54 D/1,2,2,
4,5,6,7,3,3,10,%1,12,13,14,15,16 54 =/1,2,3,4,5,5,7,
8,11,12,16 354 F/l,z,3,4,5,6,7,8,9,10,11,13,14
54 G/3,4,7,8 54 H/2,3 3/1,2,5. Each of these
sheets, alongwith the respec*xve vear of survey,has
been listed vide aspendix I,

Though the vears of survey of these shasts
vary from 1230-31-to 1278-79 but the majority of these
._is-ciustersed around the year 1969 which is taken to
be the Yase year for meonitoring the changes in the
forast ar=as till 1985 (1384 to 1986 being our field
survey years). .
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The forest areas corresponding to the basa year,

have been computed from the green-wash as well as

end ASchub

demarcated blanksﬁon survey of India topo sheets with

the help of dot grids.

These areas, districtwise,_ _.—

alongwith the nimber of sample plots inventoried therein
are given below in tasble 4.1,

Tatle No,

Districtwise forest area(greenwash as well as
demarcated blanks) and number of sample plots

inventoried therein,

S1. Forest aresa krn2 No, of Weiaghtage
No. District Green Demarcated sample of area
wash blank and Totzl pleote (kmz)
A per plot
1 2 3 4 5 & 7
1. Alwar 1075,91 291,92 1367.83 154 B.88
2. Bnharatpur £51.87 74,47 726, 34 70 10. 38
3. Bundi 992,47 398,04 132p,.51 166 8. 38
4, Jaipur 458.87 638,68 1097.55 135 8,13
5. Sawezi 1932.42 728.81 2661.23 307 B8.67
Madhopur
6. Tonk 143,82 166.46 310.28 37 8, 39
7. Chigtorgarh 2553.17 81.96 2635.13 306 8.61
8. Kota 3501.09 289.53 3790.62 401 9.45
9, Ajmer p258.18 214 .51 472,69 47 10.06
10.8hilwara 4€7.47 134,27 601,74 2 9.71
li,Barmer 70,02 78.83 148,85 14 10.€3
l2.Banswara 1063.14 76,58 1132,72 131 8.70
13.Dungarpur  540.00 B0, 41 62C.41 70 8. 86
l14,J2lcr 182,77 3¢.93 213,70 23 9.29
1Z2,Jhalawar 70%.86 402,69 1108.55 117 .47
16, Jhuns humi 47.09 383,92 401.01 50 8.02
17.Pali 773.01 77.69 850.70 1p2 8. 34
18, 8ikar - 125.68 489,40 615.08 71 B8.66
19,.,5irohi 1382,03 112.58 1494,61 163 9.17
20.Udsipur(part) 208,45 0.57 209,02 20 10.45
Bhim Tehsil
Total 171233.22 4722.25 21855.57-% 2845 —
T

Distribution of area in all the takles that €follow

has been worked cut on the basis of ratio estimator.
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Only 9.39 ner cent (17,133.32~km2) of the
ﬁ_%B%EI"TQpQEEEQ arca of 1,82,508 km2 in the region
was under tree EdFEEtﬁin_thg_year 1969 (as per the

green wash area of the relevant SOI topo sheets)

and 2.59 percent (4,722.25 kmz) under demarcated
bl ankamd Acaub .

4,1,1 Distribution &f forest area by landuse classes

Total forest area {(greenwash as well demarcated

blank) taken up for survey in the twenty districts of

Rajasthan was 21,855,57 kmz. Cut of this, an area of

7

14,970,776 _km~ (58B.50% of the total) has bcen assessed
to be under accessible tree forest, an area of
179,75 km2 (0.82%) is 1lnaccessible, an area of

1497.03 hn2 (6.85%) is assessed to have been diverted

5
to non-forestry uses and an area of 5202,02 k" (23,83%)
Bs now under scrub/barren land.,

The districtwise Zdistribution is given 1in
the following takle No.4,.1.1.
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The following ccnclusions can be drawn from

the resulps tabul at=2@d above in table No.4.,1.1:-

{(a)

{)

(c)

(@)

S
4]
pos
(]
L 13

Qut of the total forest area ©of 21,855.37 km2
an area of 1792.75 km2 (0.82%) is inaccessible
and an arca of 14970.76 kmZ (68.50%) is under
accessible tree forest,

As per the status depicted in the S.0.I.°
toposheets the tres forest area {grezen wash)
was 17%33.32 km2 (1969). The present (1585)
tree forest arca is assessed at 15150.51 km?2
{Taking that the tree forest area includes
accessible tree forest as well as inaccessilkle
forest area). Thus there is a total reducticn
of 1982.81 km2 (9.07%) over the last 16 vears
in the tre=e forest zarea.

Over the last 16 years {1969 to 1985) the
demarcated blank and scrub forest has increased
from 4722.5 km2 to 5208.03 km2 i.e. an increase
of 485,78 km2 {2.22%).

The area which got diverted tc non-forestry‘
uses, over the sam=2 time span (1369 to_85)is
aszessed tc be 1497.23 km2 (6.853%

Out of the total accessible tree forest area
SF 14,970.7€ %n? , an area of 320.7: kw2 is
assessed to ke under forestry plantztions.

The accessiktle forsst zrea includes those
areas which could not be visitad but wers
dentified on the rasis of vicinity visit.
o

and rest of attrikutes which could not be
assessed were .clubbed under the cetegory
“Unrecorded",

Contents
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Distribution of
bv so0il gdenth

accesgible fores+t area

Cut of the total accessible forest area
of 20,178.79 km? , only 14.68% (2962.71 ¥m2 ) ares
has soil depth of 90 cms or more, More than 60%
of this total ares, i.e. 12,139.14 km2 is having
a s0il depth of less than 30 ams. The district-
wise distribution of accessible forest area by
scil depth classes is given in the following tabkle

No.,4.1.2
Table No. 4.1,2
Accessible forest
area £20172,.79
Unit : km2
SCIL DrPTH CZLASS
Distriect No Seil Scil cde- Spil Soil *nre- Totel
Scil depth pth 1T dept denth corded
less cms, ¢xr 30 ¢oms 90 oms
than more but or more or
15 cms. less but less more
than than
30 cms. 90 coms.
1., Alwar - 26.64 346,40 592,80 248,70 - 13i14.54
2. Bharatpur - 114.14 321.66 134.89 62.26 1¢, 38 643,33
3. Bundi - 326,68 577.98 227.79 201.04 8.38 1331,.,87
4. Jaipur - 154,47 235,77 398, 37 276.42 - 1065.03
5. Sawal 17,34 953,53 754.16 494,10 364.08 17.34 2600.55
Madhopur
6., Tonk 8. 39 58,70 109.02 41,93 75,47 - 293.31
7. Chittorgsxz - 775.04 1024.77 516,69 120.56 - 2437,.06
£E. Kota 18,91 302.49 1399,03 860,22 841,31 9.45 3431,41
Q. A4jmer ic,06 11p.63 140.80 130.74 80.46 - 472.69
1C0. Bhilwara - 67.94¢ 300,86 164,99 58, 24 - 592,03
il, Barmer & - 117.58 78, 39 9,80 78.39 39,19 323.35
Jal aur
13. Dungarpur - 53.18 345,66 53.18 17,72 - 469,74
14, Jhzlawar - 94,75 606, 39 303.1¢ - - 1004,33
i5, Jhunjhunu“ - 104,26 120.30 88,23 80.20 - 392,99
16, Pali & - 234.53 513,80 193,78 52.12 26.06 1016.29
Udaipur (part)
17. 38ikar - 77.97 303.21 77.97 129.94 - 589.09
ig, sSirohi S.17 394.28 522,66 302.59 119,20 9,17 1357.07
Total 63.87 4132.11 7943.16  4956.97 2962.71 119.97 20178.79
% 0. 32 20.48 39. 36 24,57 14.658 Q.59 100

*Unrecorded relates to those
not be collected.

points where information could Contents
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4.1.3
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Distrikbution of accessinle forest area

bv s01]l texture

A high percentage of 50.41% (10,172.C8

¥ )

of the total accessible forest area has sandy lcam
soil followed by 32.66% (5,589,562 km?2
loam and only 2.57%
The districtwise distribution of accessible forest

area by so0il texture is given in the following table

(519.05 ¥m2

} having clayey

) with clayvey soil,

No.4.1.3.
Table No. 4.1.3
Accessible forest areas 20178.79
Unit: km<

SO1L, TEXTURE ,

Sl. Clayey Sandy No Unre~
No, District Clayey lcoam Loam loam Sandy scil gzg— Total
l. Alwar - 71.0€ 115.47 1074.72 53.29 - ~ 1314.54
2. Bharatpur - 352.79 31.13 245,03 - - 10,38 643,32
3, Bundi 117.27 469.09 33.50 603.11 100.52 - 8 38 12331,87
4, Jaipur - 73.17 97.586 738.61 105,69 - - 1065,03
5. Sawai Madhopur 43.34 901,53 95.35 1343.52 173.37 17.34 26,00 2600,53
6., Tonk - 100.63 8, 39 125,78 59.32 8.3% - 223,51
7. Chittorgarh 43.06 852.54 955,38 576.97 8.61 - - 2437,06
8. Kota 245,78 1332.,86 189.06 1635,35 - 18,91 9.45 3431,4F
9. Ajmer ~ 90,52 20.11 322,00 . 10,086 - 472,87
i 10. Bhilwara - 387.92 28.BZ 152,29 - - - 592.0:2
11. Sarmer & - - - 225.15 48.99 - 39,20 322.Zz%

Jalaur
12, 3answara 595.60 408.31  17.40  343.00 - - - 243,21
12, Dungarpur - 327.93 - 132.3% g2.36 - - 469,72
14. JShal awar - 540.06 24.7% 369,52 - - ~ 1C04.33
i3. Jhunjhunc - 24,0 - 286,75 72,13 - - 332,.9%
16, Pali & Udaipur - 199,78 192,78 581.3% 17.27 - 17,37 1C15,2%
17; Sikar (Par®) - 43,22 - 450.42 35,29 - - 525.0%
18, sSiroht - 403,45 73,36 322.75 3.17 2,17 Q.17 1357.27
Total 519.05 6389.€2 1970.36 10172.08 743.56 62.37 116,55 20178, 72
- 2.57 32.50 5,77 S20.41 3.68 0.32 0.5% 10

A
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2.1.4 Distribution of accessible forest area

by so0il erosion status

82.41% of the zccessikle forest area has
almost no soill erosion or slight erosion (where only
surface erosicn is present), 14.09% arez is having
moderate erocsion i.e, having small gullies and rills
on the top surface of the scil and only 2,.86% area
is suffering heavy erosior i.e. heving deep gullies,
ravines, land slips etc.. The erosion status of the
rest of $.,€64% area remains unrecorded i.e, the
required information could not be collected.
extent of accessible forest area under heavy soil
erosion status ic relativelvy large in +the distric
of Sawai Fadhopur (182.04 km? ), Pali & Bhim Tehs;l
of Udaipur {8€.86 ¥mZ ) ané Jaipur (73.17 Xme )
Distribution of accessible forest ares, ist
by the soil erosion statuc is given in the following
table No.4.1.4

Tshle No.4.1.4

The

rictuwise,

Accessible forest area : 2017€,7%
o)
Unit : kr°
Sl. Mild erosion Moderate Heavy ero- Unre-
No, District i.e no ero- erosion i.e. sion ie. coxded Tocal
sjon or slight where small area which
erosion where gullies and has deep
only surface rills are gullies,
erosion has formed on ravines,
taken place the top sur- land slips
face of soil etc,
1, alwar 1287.90 17.76 B, 88 - 1314,5¢
2. Bharatpur 612,20 - 20.75 10, 38 643, 33
3. Bundi 963, 30 351.82 16,75 - 1331.87
4, Caipur 764,22 227.64 73.17 - 1065,03
5. sawaiMagnopur 1941,74 442,09 182,04 34,58 2600,5%
&, Tonk 175,11 117.40 - - 223,51
7. Chittorgarh 2230. 32 172.23 34,44 - 637.0¢
8. Kota 2987.12 406,48 28. 36 2.45 343:i.41
9, Ajmer 412, 34 50.29 1c.06 - 472.69
10.Bhilwera 582, 32 9.71 - - 592.03
.Barmer & Jalor 176,37 78. 39 29, 3% 39.20 323,35
12,Banswara 756,21 62.60 17,490 - 843.91
13, Dungarpur 336.80 124,08 g.86 - 469.74
14,Jhalawar 1004, 23 - - - 1004, 33
. 15,Jhunihunu 320.81 5€.14 16,04 - 322.99
l6.pa1i & QJclp 599, 3% 312,71 86,86 17.37 1016.29
17.8ikar T 459,14 103.96 25.99 - 589.09
18.8irohi 1017.80 302.59 ig, 34 18.34 1357.07
Total 166292,.15 2842,88 577,33 129,42 20178,79
% 82.41 14,09 2.86 .67 xMaTal

Contents
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4.1.5 Distribution of sccessible forest area bv

grazing incidence classes

55.55% i,e, more than half of the total
accessible forest area is suffering from heavy grazing
followed by 2B.43% area having incidence of moderate
grazing. Amongst the surveved districts, Kota has the

—:largest accessible forest area suffering from heavy
grazing (1947.30 Xm? ), Distribution of the accessible
forest area districtwise by grazing incidence classes
is given in the following table No.4.1.5,

Table No,4.1.5

Accessible forest ares : 20178.79
Unit : km2
GRAZING INCIDENCE
S1. Heavy Medium Light No Unre-
No. District grazing grazing grazing grazing corded Total
1. Alwer 897.09 234,23 151,00 8.88 26.64 1314,.54
2. Bharatpur 228,27 311,29 62.26 10,38 31,13 643, 33
3. Bundi 1013.56 276.43 33.30 - 8.38 1331,.87
4, Jaipur 422,76 447.15 154,47 24.39 16.26 1065.03
5, Sawal 1265.60 788.83 312,07 138,70 95.35 2600,55
Madhopur
6. Tonk 268, 35 25.16 - - - 293.51
7. Chittorgarh 1188.,39 955,88 215,29 60,28 17.22 2437.06
8. Kota 1947,30 9S98.03 406,48 113,43 66,17 3431.41
9, 2jmer 130,74 140,80 191.09 10.06 - 472,69
10, Bhilwara 378.51 174.70 38,82 - - 592,03
11, Barmer % 78. 39 97.98 78. 39 9.80 £8,79 323. 35
Jalor
12, Banswara 469,31 269.70 43.50 8,70 £52.20 843,91
13, Dungarpur 274,75 124,08 70.91 - - 469.74
14, Jhalawar 814,33 S4,7% 56,35 37,90 - 1004, 33
18, Jhunjhunu 248,53 112,28 24,06 8.02 - 392,99
16, Pall & 486,43 364.82 138.?8 8.69 17,37 1016,.29
Udaipur (Parc
17. Sikar 389,84 103,96 95,29 - - >89.0¢
18, Sirohi 706,04 320.93 238.40 73,36 18.34 1357.,07
- Total 11209.29 5737.70 2311_36 512,59 407.85 20178,72
— A 55.55 28.43 11,46 2,54 2,02 100
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Distribution of accessibie forest area bv
plantation notential

o
L]
[}
L ]
(4]

36.,10% of the accessible forest area has been
ascessed as needing no further stocking by weay of
olantation., In 50.35% ©f the accessible forest ares,
there ic scope for afforestation or augmentation of
stocking by plantations, 2.62% of the accessible furest
area has been assessed as unplentable due to Thsence
cf scil cover or other adverse conditions., Distribution-
of accessible forest ares districtwise by plantation
potentlel is given in the following table No.4,1.6,.

Tah'le No. 4I1.6

becessible forest area :

20178.79
f)

-

Unit s Jm

TLANTATION POTEZKNTIAL

£1. Un- Not *Un-
Ko, Digtrict 2larntable plantable annlicakble recorded Total
1. &lwar 550,57 35,53 719,44 - 131£,.54
2, Bharatpus 394, 30 2.63 166,02 10,38 €43, 33
3. Bundi 686,88 284,80 3z1.81 8. 38 1331.87
4., Jezipur 707. 31 185,12 138,21 24 139 1065.03
5. Sawai Madhopur 1152,91 433,42 579,54 34,68 2600.55
[T Tonk 192.88 33.54 41,93 25.16 293,51
7. Chitrorgarh 835, 32 292,79 1300,34 8.61 2437,.06
8. Kota 1852.77 217.42 1351.77 9.45 3431,41
9. Ajmer 221,26 9C.52 le0.91 - 472,69
10, Bhilwara 417, 33 48.53 126,17 - 592,02
11, Barmer & Jalor 156.77 88,19 19,60 58,72 323.25
12, Banswara 417.61 165, 30 261,00 - 843,91
13, Dungarpur 239,30 53.18 177.26 - 469,74
id4, Jhalawar 776,93 113,70 113,70 - 1004.33
15. Jhunjhunu 264,67 112,28 le.04 - 392.99
16. Pali & Udaipur 199,78 138.98 677.53 - 1016.29
17, Sikar (F3T¥ 433,15 77.97  77.97 - 589,09
18, Sirohi 651.03 91.6%9 605,18 9,17 1357.07

" Total 10159.77  2545.59  7284.42 189.01 __ 20178.79

% 50. 35 12.62 36,10 0.93 paly)
*Unrecorded relates to those points where information
could not be ccllected.

Eymlanstory notes

nator :

rFlantation potential wWas assessed only at those sample points having
Tree grown cover density of less than 30%. Plantable/unplantatle potent-
ial was determined by giving due consideration to aspect, s0il depth,
draincge, crop in surrounding area and cother bictic and climate factors,
The maximum permissible slope uptd which pleantation can be raised was

kept 40° ané minimum scil depth as 20 cms. Sample plots having crown
density 0f 30% or more were catagorised as not appliceble since plantation
potential cf such area,from afforestation point of view,is not ¢f

any significance, Contents



4.1.7 Distribution of accessible focrest area bBv

firzs incidence classes

Incidence of very heavy fire has been
observed only in 0.35% of the total accessible focrast
area followed by 0,49% area having freguent fires,
The rest of the area 1s either having occasional
fires or no fire or remained unrecorded in respect
of this attributez Distribution of accessible forest
area districtwise by fire incidence classes 1s given
in the following table No.4.1l,7.

Table No.4.1.7

Accessible forest area : 20178.79
Uni+t = l-:m2
FIRE INCILDENCE
s1. Very Tre- Occasion- No *Un-
No. District heavy cquent al Fire recorded Total
1. Alwar - 17.76 692,80 559,57 44,41 1314,54
2. Bharatpur - - 10. 38 601,82 31.13 642,33
3. Bunéi 8. 38 - 50.26 1181.09 92,14 1331,87
4, Jaipur - - 32,52 934.95 97.56 1065.03
5, Sawail 17, 34 - 424,76 2028,42 130.013 2600.55
Mazdhopur
6. Tonk - - - 276,74 16.77 233,51
7. Chittorgarh 8.61 34.44 113€.73 1222,84 34,44 2437.06
8. Kota 9,45 - 642,80 2609.01 170.15 3431.41
9. Ajmer - 20.12 60. 35 322,23 - 472,69
10. Bhilwara - - - 592.03 - 592,03
11, Barmer & - - - 244,98 78, 3% 323,35
Jaleor
12, Bznswara - - 287,10 435.01 121,80 343,92
13, Dungarpur - 8.36 354.52 106, 36 - 469,742
14, Jhalawar 13.25 - 274,77 682.19 28.42 1004, 32
15, Jhunjhunu - - - 376.95 l6.24 392.99
0. Pali & - 3.69 i9i.10 7%9.13 17,37 101&, 29
Udaipur {pszrt)
7. Sikar 8.66 - 43,32 537.11 - 589,09
13. Sirohi - 9.17 146,71 1182,85 18.34 1357,07
Total 71,39 95.03 4348.12 14763.26  BS9s,99 20178, 79
% Q.35 0.49 21.56 73.16 4,44 100

*Unrecorded relates to those points where
information could not be collected.
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4,1.8 Distribution of sccascible tree forest
areas pv size class

The total accessible tree forest area

is 14970.7€6 ¥m? . 17.97% of this is under re-
generation and 58,623% is under pole crop. 17.62% of
accessibie tree forest area is under small timber
and only 1.67% arez is under big timber while

2.99% areas is under mixed size zlass. Dis<ribution
0f the accessible tree forest arez districtwise bv
size class is given in the following table No.4...82.

Talle No,4.1.8

Accessible tree forest area: 14970.76
2
Unit: km™

rRegene- Pocle sSmall Big Mixed "inrec-

£l. ration crop  timber timber size crded Total
No, Dis<rict claczs
i, Alwar 97.70 737,21 168,75 35,053 17.76 - 1056,96
2., Bharatpur 224,51 425,43 - - - - 549,94
3. Bundi 184,28 427,20 125.€5 33.50 67,02 8,38 846,03
4, Jaipur 82,43 257,72 1li3.8Z - - - 560,97
5. ©Sawal Madhopur 563.45 1265.60 112.6% 17.34 104.02 - 2063,10
6. Tonk B.39 125,79 £. 385 - - - 142,56
7+ Chittorgarch 37C.29 1386.4¢ 387,52 25.83 43,006 - 2212.16
S. ota 378.12 1635,.36 463,19 47.26 122.89 - 2646,82"
e, Aimer 100.57 130,74 60, 35 - - - 291.66
10. Bhilwara 35.82 329.99 77.64 9.71 - - 456,16
11, Barmer & Jzlor 58,72 146,98 19,60 - - - 225,37
12. Banswara 130.50 1lei.,41 132,20 26,10 35,80 - 522,01
13. Dungarpur 27.49 168,40 52,04 - 17.72 - 345,66
ie, Jhelawar 227.40 189,50 104,22 Q.47 5£.85 - 587.44
153, Jhunjhunu 24,06 56,14 24,05 - l€.04 - 120.30
r¢. Pali & Udspur C.81 364.82 477,74 17,37 - - 920,74
i7. sikar PET® 35 90 251,20 s.88 - 17.33 - 30 3. 22
18. Sirohi 110,03 58€.84 284.25 27.51 1n0.86 9.17 1118.66

Tetal 2690,€2 8775.83 3637.77 249,62 598,35 17.55 14970.76

So 17,97 52.63 17.62 1.87 3.99 0.12 100

*Unrecorded relates to those points where *nforrablon could not be culle"tec‘
Exclanatory noces

Regeneration : i,e., <rop below 10 ons dismezer predominating,
Pole crop ¢ Crop betwesn 10 tc less than 20 oms Qiameter predominat-
ing .
rop 20 cms to under 30 cms diameter predominating.
Tree with dismeter 30 cms, ond over predominating.

Small timber
Big timber
Mixed size
class : Tree crop with no marked domination of anv class.

e a8
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4,1.9

1.13% area remained unrecorded,
attribute,

-34a

Distribution ¢f Accessibla tree forest ares

by regeneration status

Only 0.29% of the accessible tree forest area
is having adegquate regeneration.
inadequate regeneration and in 89,39% area it is absent.

9,19% area 1s having

in respect of this
DPistribution of tree forest

area district-

wise by regeneration status is given in the following
table No. 4. 199'

Table No.4.1.9

Accessible tree forest arsa: 14970.76

Units: km2

S1. REGENERATION STATUS
No, District Adecugte Inadeguate abksent *Unrecorded Total
1, Alwar - 97,70 9%9.,26 - 1056,36
2, Bharatpur ~ 72,63 466,93 10. 38 549,94
3. Bunadi - 16,75 820.90 8. 38 846,073
4, Jaipur - 8.13 526.58 16,26 560,97
5. Sawail Madhopur - 78.01 1967.75 17.34 2062,10
6. Tonk - - 134.17 3. 39 142_56
7. Chittorgarh 17.22 525, 30 1670.64 - 2213,16
8., Kota - 274.13 2353.78 18,91 2646,82
9, Ajmer v 10.06 281.60 - 291,66
1. Bhilwara - 19,41 436.75 - 456,186
11, Barmer & Jalor - -~ 215.57 9.80 225.37
12, Banswara 8.70 43.50 465,81 - 522,01
13, Dungarpur 8.86 44,32 292,48 - 345,66
14, Jhal awar - 113.70 473,74 - . 5g87.44
15. Jhunjhunu - - 112,28 a.0z 120,30
l6, Pzlil & Udaipur(part) =~ - 286,00 34,74 920.74
17. Sikar - S5.87 Z285.33 8.67 in3.22
12, Sirohi 9.17 24,18 1217,.80 27.51 1113, 6

Total 43,95 1376449 13231,.32 168.40 14970.76

% 0.29 9,19 39,39 1.13 100

*Unrecorded relates to those points where information eould not

be collected,

EXPLANATORY NOTE:

Adequate regeneration:

Means

where 8 or more than 8 seedlings

{naving diamecter 2 cms to less than 10 cms at braast height)}
of econcmically important species were found in a regeneration
plot of 16 sguare meter area,

Inadequate reqgeneration: Me:ins where less than 8 seedlings

(having diameter between 2 cms
eccenomicslly important species
rlot of 16 sg. meter areaa

-

te less than 10 cms) of
were found in a regeneration
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2y el Digwribution of acmers
bv tvpe of injury to

77.83% cf the aco ess*Dle t”ee forest area is
affected by un~natural/man-mnade 1n_ju ies while 0.483%
area is eubgected to neturel injuries. Injury to crop
is =sbsent in 21,27% of the aczessible tree forest are:.
Distribution of accessible itree forest area dictrictwise
by type of iniury to crop is given irn the following
tarcle No,4.21.10.

Tekl!e I\" _.;.a-o

ALccessible ¢ree forest =re

a s l1497c,796
Unit 3 km2
INJURIES TO CROP
U L “Unre-—
District Naturzl natural 2absent crded Total
Alwer - 7i¢,44 327.52 - 1056.9¢6
Bnaratour Ce75 465,93 621.20 - 549.94
3. Bundi 15,75 703.63 1i7.2 £, 38 846.03
4. Jaipur : - 406.50 154,47 - 560,97
5. Sawai Madhopur 34,68 1725.03 303.39 - 2063.10
6. Tonk - 125,79 16,77 - 142,56
7. <Chittorgarh - 1730.92 482,24 - 2213,16
8. ZXota - 18332,87 812.95 - 2646,.82
2. Zjmer - 22;.25 70.40 - 281,66
12. Bhilwara - 397.92 5e.,24 - 45€,16
ll. Barmer & Jalor - 205.77 19,60 - 225, 37
12, Banswara - 417461 25,70 8.70 522,01
13, Dungarpur - 265,89 79.77 - 345,66
14, Jnslawar - 540.0% 47. 38 - 587,44
15, Jhunjhunu - 112,28 6.C2 - 120,30
le, Peali & Udaipur - 702.58 208,47 g2.69 920.74¢
17. Sikar (FETEL _ 277.23  25.99 . 303,22
ig, Sirohi - 797.73 284,25 36.68 1118,.86
Total 72.18 1i651,4¢ 3184,.69 62,45 14970,76
% 0.48 T77.83 21.27 .42 100

*Unrecorded relates to those points where information coulsd
not be collected.

SAPLANATORY NOTES:

Injury tc crop was judged by occular estimation in two
hectare area around the centre of plot, nrovided the
effected trees formed at least 10% cf the croup.

Natural iniury: Means injury by wind/snrow of flood, climber,
lightening, wildlife, borer attachk, leaf defolestor or

cothor posts.

t

Man-made/Un-natural;: Means injury by gridling/illici
felling, scarring/fire, lopping.
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Distribution of accessible tree forest area

bv forest tvpes

79.15%% of the total accessible tree forest

Teak tvpe,

under Salai type.

area bears 'miscellanecus forest type',

7.58% 1s under

6.74% 135 under Khair type and 6.53% is
Distribution of accessibkble tree

forest area districtwise by forest type is given in the
following table No.4.1.11,

Table No.,4.1,11

Accessible traa forast area: 14970.76
Unit: km°
FOREST TYPES

sl. Misce-
No. District Teak Khair Salal 1llaneous Total
i, Alwar - 71.06 408.57 577.33 1056.,96
2, Bharatpurx - 186.77 - 363.17 542,94
3. Bundi - 83,77 50.26 712,00 846.03
4, Jaipur - - 56,91 504.06 260.97
5, Sawal Madhopur - 138.69 - 1924,41 2063.10
6. Tonk - - - 142,5¢ 142,56
7. Chittorgarh 456.41 111,95 €8.89 1575.21 2213,.15
8. Kota 283.59 378.12 37.81 1947. 30 2646,82
9. Ajmer - 20.11 - 271.55 291,66
10. Bhilwarsa - - 19,41 438,75 456,16
11, Barmer & Jalor - - 19.60 205.77 225,37
12, Banswara 252,30 - 34,830 234,51 522.01
13, Dungarpur 121,81 - - 203.35 345,65
14, Jhzlawar - 18,95 - 568.49 587.44
15, Jhunjhum - - - 120,30 120.2C
16. Pali & Ulaipur - - 147,67 773.0E 220.7%
17, sikar Fart) - - 51,98 251,23  303.21
18, Sirohi - -~ 82.52 1036,14 1113, 66
Tota. 1134.11 1009.42 978.42 11848.81 1497n.7¢&

% 7.53 6.74 6,53 79,15 100
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4.1.12 Distribution of accessilble tree forest
area (excluding plantation) by forest
types _and_canopy density classes

Out of thg total accessible tree forest
area of 14970,76 km? , an area of 320.71 kw2 falls
under the land use "plantaticon". Since the canopy
ia not formed i.e. the cancpy density 1s below
5 percent in such areas, these have been omitted
from the analysis of area by forest types and
canopy denslty classes., The distribution of
canoplied accessible tree forest area (excluding
plantation) of 14650.05 km? districtwise by forest
types and canopy density classes is given in the
following table No,4.,1,12,

The overall average cancopy density is
36,60%. Out of the total area of 14650.05 km2 ,
the largest portion of 7638,74 km? is having open
tree forest (canopy density of 5 to 29%), followed
by 5416.12 km? under moderately dense tree forest
{canopy density 30 to 69%) and only 1595,12 km2
under dense tree forest,
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Table No. 4.1.12

- 33~

Distribution of accessible tree forest area (excluding

plantation) by forest types and canopy denslty classes

Area ¢ 14650.05
Unit : km2
District Canopy rORcST TYFES
density Teak Khair Salai HMisc. Total Density
(1) classi{2) ¢3) {4) £5) (6) (7) 56(9)
Alwar 70% & above - - 26.65 17.76 44.41
30 to 69% - 62.13 364.16, 239.82 666.16 40,86
5 to 29% - 8.88 17,76 310.87 337.51
it
Bharatpur 70% & above - - - 10. 38 10.38
30 to 69% - 51.88 - 103.76 155,64 25.53
5 to 29% - 134.89 - 249,03 383,92
—
Bundi 70% & above - - - 33.50 - 33.50
30 to 69% - 16.75 33,50 251,30 301.55 31,90
5 to 29% - 67.02 16,75 402.08 485.85
Jalpur 70% & above - - 8.13 24,39 32,52
30 to 69% - - 32.52 73.17 105.69 27.31
5 to 29% - - 16.26 398,37 414,63
—rt
gawai T0% & above - - - 225,38 225, 38
Madhopur 4 o gox% - 34.68 - 728.15  762.83 36.63
5 to 297% - 104.02 ~- 970,87 1074.89
U —
Tonk 70% & above - - - 8. 39 8.39
30 to 69% - - - 25.16 2%.16 27.44
5 to 29% - - - 100.63 100.63
Chittor~ 70% & above 232.51 - - 180.84 413,35
garh 30 to 69% 146.40 17.22 60.28 611,42 835,32 42.55
5 to 29% 77.50 77.50 8.61 766.43 ‘gglﬂyg
Kota 70% & above g.45 23,36 - 160.70 192,51
33 to 69% 189,06 170.15 37.81 727.87 1124.89 36.54
5 to 29% 85,08 170.15 - 1011,46 1266.69
Ajmer 70% & above - 20,11 - 60.35 30. 46
30 to 69% - - - 80.46 80,46 44,86
5 to 29% - - - 130.74 130.74
Bhilwara 70% & above - - - 18.53 48.53
30 to H69% - - - 77.64 77.64 30.13
5 to 29% - - 19,41 300.87 320.28

Contents



-39~

(1) (2) '(3) (4) (5) (6) £7) (8)
Barmer T0% above - - - - -
& . N .
Jalor 30 to 69% - - 9.80 9,80 19,60 19,87
5 to 29% - - 9.80 195,97 205.77
Banswara 70% & above 8.70 - - - 8.70
30 to 69% 113,10 - 17.40 60,90 191,40 31.44
5 to 29% 121.80 - 17.40 139,20 278,40
Dungarpur 70% & above 53.18 - - 17,73 70.91
30 to 69% 35.45 - - 53.18 88.63 40.62
5 to 29% 53.18 - - 115,22 168,40
Jhalawar 70% & zhove - - - 9,47 9,47
30 to 69% - - -~ 66. 32 66,32 22,34
5 to 29% - - - 454,79 454,79

Jhunjhunu 70% & above - - - - -

30 to 69% - - - - - 17.00
5 to 29% - - - 104.26 104.26

Pali 70% & above - - 26.06 173,72 199,78

& Q

Udaipur 30 to 69% - - 78.18 390.88 469,06 48,87

(Part) 5 to 29% - - 43,44 199,78 243,22

Sikar - 70% & above - - - - -
30 to 69% - - 43,32 17.33 60.65 24.00
5 to- 29% -~ ;- 8.66 216,57 225,23

Sirohi 70% & above - | - 27.51 183, 39 210.90
30 to 69% - ! - 27.51 357,61 385.12 41.38
5 to 29% - - 27.51 485,98 513,49

Total 70% & above 303.84 48.47 88,35 1154.53 1595.19
30 to 69% 484,01 352.86 704.48 13874,77 5416,12
5 to 29% 337.56 562.46 185.60 6553.12 7638,74

Grand 1125.41 963.79 978.43 11582.42 14650.05

Total

Density % 49.55 14.20 39.23 °  34.82

" Overall Density % 36.60

Hote:~ 320,71 km2 of tree forest area f£alls under the 1and-use
'plantaticon'. Canopy in such area is not formed i.e. canopy
density is belcw 5 percent. Such area has been comitted
from this analysis.
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From the abkove tabulation it can be
-concluded that out the total accessible tree forest
area {excluding plantation) as much as 52,14
percent area bears open tree forest (Cancpy denslty
5 to 29%), 36,97 percent areca bears moderately
dense tree forest {(canopy density 39 to 69%) and
only 10.89 percent area bears dense tree forest
(canopy density 70% and above).

anmongst the forest types, the extent
of area bearing dense and moderately dense tree
forest {(canopy denslty 30% and above} is highest
for "Miscellaneous type" and is 5029, 30 km# 2
followed by 792,83 km4 for "Salal type", 787.85 km

for "Teak type" and 401,33 xm? for "Khalr type".

Note: The esppendix Il which forms the
volume I+ of this report inco-—
rporates the list of location of
centre of sample plots, This list
also lncorporates the Important
data rzlating to each such samnple
plot like landuse classlfication,
forest type classification, no.
of tree enumerated and volume per
hectare, This information can be
made use of in working out the
verification of growingy stock with
different area stratification or
at different time intervals to
assess the periodic changes.
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4,2 Stand and stock tables

- Distribution of total volume (oo0 m3) and
total stems (000 Nos) by specles and dlamecter classes
in accessible tree forest area 1ls given forest type
wise in table nos IV.2.37 to IV.2.44. The position

for all types combined is given in table Nos, 1V.2.45 &
IV,2.46.

Distribution of volume per hectare {zstock
table) and stems per hectare (stand table) by species
and diameter classes, 1n gccessible tree forest area
of the region, is glven forest type wise in table
Nos. IV.2.47 to IV.2.54. The overgll position in respect
of all the forest types combined is depicted in the
stock table No. IV.2.55 and stand table No. IV.2.56.
The abstract of the forest type~wlse stock and stand
table is given belows-

\ Accesslble tree forest areas 14970,.76 km2

Forest type Total Areg Vol./ha Stems/ha
(ha) tm3/ha)
Teak 113411 12,9137 119,430
Khalir 100942 3. 308 h/// 69.39&//
Salal 97842 30.020 249,038
Miscellanecus 1184881 8,825 31, 301
Total 1497076 10,151 102,270

The overall average figure is 10,151 m3 per
hectare corresponding to 102,270 stems per hectare.
These figures indicate that these forest areas are
poorly stocked. }

From the stand table- for all the ferest types
combined-it can be seen that the highest proportion of
stems is of dia-class 10-20 cm which is 8o percant of the
total . Therefore the region as a whole can be said to be
predominantly bearing a p?le Ccrop.

!
J
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4,2,.1 Growlnag stock in forest types and its
critical aspects

(1) Teak forest type

This forest Lype occurs over an area of
1134.11 km? out of a total of 14970.76 km? of
accessible tree forest area thus accounting
for 7.58% of the area. The overall average
canopy density in this forest type is 49,55%
and is highest amcngst all the forest types.
The average growing stock per hectare, in
this forest type, is 12,937 cubigc metres.
Teak accounts for 28.6 percent of the totsl
growing stock (velume) corresponding to 48,7
percent of total stems, in this type.

Other predominant treo specieg, by volume.in
this f[orest type are Lannea corvmandelica 12.0
percent, Ancgelssus latifolia 9.4 percent,
Diospyros melanoxylon 5.7 percaont, Boswellia
serrata 5.0 percent and Miscellaneous species
37.1 percent,

{11) Khalr forest type .

This tvpe occurs over an area of 1009.42 km2

i.e. 6.74 percent of the total accessible tree
forest area. The overall average canopy density,
in this type, 1is 14.20 percent, Average growing
stock per hectare is only 3,308 cubic metres

and is lowest amongst the four forest types of
this region. Khair(acaclia catechu) accounts for
39.3 percent of the growing stock({velume)
corresponding to 70.4 percent of total stems,

in this type.

Other predominant tree species, by volume,in
. this type are Boswellia serrata 13.9 percent,
’ Anogeissus latifolia 8.6 percent, Diospyros
melanoxylon 5.3 percent and wmiscellaneous
spacies 23.4 percent.

(iid) Salail forest type

A
This type occurs over an area of 978.42 km“

i.e. 6.53 percent of the total accessible tree

forest area. 'The overall 3sveragc canopy density,

in this type, is 39.23 percent. average growing

stock per hectare is 30.020 cubic metres and is

highest amongst all the furest types enlisted

in this region. Salai{8oswellia serrata) accounts

for 83.3 percent cf the growlng stock(volume}

corresponding to 70.7 percent of total stems,

in this type.
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(iv)

Other predominant tree species by volume in
this type are Lannea corcmandelica 5.7 percent
and miscellaneocus species 4.7 percent,

Miscell anecous forest type

This forest type occupies the largest area amongst

the four types of this region and occurs over an
area of 11848.81 km2 i.e., 79.15 percent of the
total accessible tree forest area. The overall
average canopy density, in this type, is 34.82
percent. Average growlng stock per hectare is
8.825 cubic metres. 1In this forest type Dhok
{(Anoyeissus pendula) constitutes the largest
component amongst the various tree species and
accounts for 19,2 percent of the growing stock
by volume (36.2 percent by number of stems).

It is followed by Lannea coromandelica 12.7
percent (by volume), Boswellia serrata 12.0
percent and miscellaneous species 42,1 percent,

For all the forest types combined the highest
number of stems, ©f a single tree species, are
that of A. pendula(dhok) and are assessed at
40.78 million stems corresponding to g volume
of 2,08 million cubic metres. This is followed
by B. serrata(Salal) assessed at 22.80 million
stems corresponding to 3.82 million cubic
metres. The overall standing stock nf, Tectona
grandis{teak) 1is assessed at 8.25 million stems
i.e. 0,52 million cubtic metres. .
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4.,2,2 Analysis of growing stock in districts

The total volume in thousand cubic metres as
well as volume per hesctare and total stems in
thousands as well as stams per hectare by species
and diameter classes, districtwise, 135 given in
tables no._1¥.2.1 to_IV,2,.36 These tables are .
given at the end cf this Chapter. The abstract cf
these tables is given Lelow:

Stratum : Rajasthan Survey area

Acgcessikle tree: y)
forest arsas 14370.75 km
S.No. District ar=a Vol./ha
{ha) mg/ha Stems/ha

1. Alwar 105696 20. 487 230,846

2. Bharatpur 54994 1.251 38,0332

3, Bundi 84603 7.101 T7.6813

4, Jaipur 56097 6.018 99,652

5. Sawai Madhopur 206310 6.138 96,685

€. Tonk 14256 7.713 92.500

7. Chittorgarh 221316 12.732 110,039

8. Kota 264682 29.078 86,787 .

9. Ajmer 29166 4,082 63,103

1¢, Bhilwara 45616 6.172 65.957
11, Barmer & Jalaur 22537 5. 326 72.771
12, Banswara 52201 12.066 84,500
13, Dungarpur 345606 13,099 90.512
14. Jhalawar 56744 3.972 31,813
1%, Jhunjhunu 12030 - S.180 70.714
16. Pali & Udaipur 92095 16.607 135,433
17. sikar (Far® 30321 6.984 95,257
18, Sirohi 111866 15,975 123.075
Totzl 1497076 10,151 102.270

Frcm the data tabulatesd gkove 1t can be seen
that amcngst the districts the average volume per
hectare varies from 1.251 m2 in Bharatpur to 20.487 m3
in Alwear district. The number 0of stems per hectare
vary from the lowest of 31.613 in Jhalawar to the
highest of 230.840 in Alwar district.
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The Ltotal growing stock standing in the
accessible tree forest area is assessed at 15.20
million cubic metres corresponding te 153.11 million
stems, The overall average volume p=2r hectare is
10.151 m3 and the number of stems per hectare is
102.270.
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4,3 Bamboo area and Inventory

In the region under survey, the bamboo has
been assessed to be occuring only in the overlapping
form = i.e, overlapping with tree forest and in an
area of 529.44 yp2. The bamboo species found in the
region is Dendrocalamus stricteus.

Lo,3.1. The districtwise distribution of bamboo

bearing area (overlapping with tree forest) is given‘
below in table 4.3.1.

Table No. &4.3.1

S.Noe - District No,of Bamboo area
Plots (Overlapping)
(km2
1. Alwar ' 9 79,416
2 Chittorgarh 38 335.312
3. Sirohi 13 114,712
Total 60 529,440

g e . G ——— ——

Note:=- The total forest area of these three districts
Is 5497.57 xm2 and the total number of plots in these

is 623 (refer table 4,.1). Thus the average area per

plot, -for these three districts is 8,824 km2.. This

value has been used in the tabulation above (table 4.3.1).

It is evident from the above table that reliable
districtwise results in respect of bamboo cannot he
given in respect of two of these three districts, 1.e.
the districts of Alwar and Sirohi, because of insufficgent
number of vlots in these. Hence in the subsequent
tables the bamboo data has not been analysed separately
for the districts,

L,3.2. Distribution of Bamboo area bv guallty Classes

Area : 529.440 knm?
No. of plots : 60

—— — - s et

Quality Class No.of Area %
plots (km?2)
1 27 238,248 45
11 15 132,360 25
ITI .18 158,832 30 _
Total ) 509,440 100 -
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Out of 529,440 2 of overlapping bamboo
area, L45% (238,248 yp2) ¥§ of I quality, 25%
(132.360 km2) is of II quality and 30% (158,832 1n2)
is of TII quality.

#* Bamboo gualitv class’ Description

I Average culm height 6 metres
of more for Dendrocalamus

strictus and 14 metres or more £

Tor Bambusa arundinnacea.

11 Average culm height 4 metres

g or more but less than 6 metres

for Dendrocalamus strictus
and 10 metres or more but
less than 14 metres for
Bambusa arundinacea,

IIT Average culm height of 2 metres

or more but less than 4 metres

for Dendrocalamus strictus
and two metres or more but
less than 10 metres for
Bambusa arundinacea,.

Iv Regeneration crop,

4,3,.3, Distribution of Bamboo area {overlappin
into .Y"Hacke and "Non=Hacke categories.

Cut of the total bamboo overlapping area
assessed at 529.440 km2 an area of 217,776 xm2 has been
assessed to be of completely hacked category (i.e.Bamboo
present but completely hacked) and therefore does not
contribute to the bamboo inventory of the region,

"The balance area of 317,664 kme is assessed to
be of category "Non-hacked" and this is the area sclely
contributing to the bamboo inventory of the region.

4,34 Mean number of Cilumps/ha.

The size class—wise distribution of clumps per
hectare, for the 'Hacked! and "Non~hacked® categories
.of bzmboE overlapping area is given below in table
No, &4.3.4,

Table 4,3,.4, Unit Clumps/ha
S.No,. Category of Bamboo Size Classes
overlapoing area, 1. 2o 5« Total
1. Hacked area 22,92  11.25 = 34,17
(211.776 kn?
2 Non Hacked area 50 30,28 4,72 85°

(317,664 ym2
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On the basls of above tabulation, the total
number of bamboo clumps in assessed at T.24 lakhs in
wHacked? area and 27.00 lLakhs in the"non hacked" bamboo
area,

L4L,3.5 Mean number of culms per clumps by size classes.

The mean number of culms per clump vary according
to the size class of the clump and these have been
assessed for the "Non-—hacked" bamboo overlapping .
drea only, The distribution is given below:-—

size Class Mean number of culms/clump
1. 20
2. 31
3 66 (Based on one clump

sample only).

#Clump size Class Description
1 Small All clumps with less
- than 1 metre average
diameter, .
2 Medium Clumps of average dia-

meter between 1 metre
to less than 2 metres,

o] lLarge Clumps of average dla-
meter 2 metres and
over,

Further analyses of number of culn—s per clump
and Bamboo stock (Tonnage)— given in the following tables
is only in respect of the n"Non-hacked" bampoo overlapping
area ( 317.664 km2).

4L,3,6 The clump size class wise distribution of total

number of culms (in O00) by.foundness is given
below in table HNo.4.3.0.

Table 4,%.6

Clump Green Green Ior
Y Dry Decayed Total

gigzs Sound damaged Sound damaged 7 No,of

: Culms
T, 11,009 3,248 0,008 0,143 5,488 51,097
2., 10,288 4,516 4,600 5,060 5,395 29,859
3 4,798 3,149 300 1,049 0 9,896

Total of

Sige class- .
€S. 26,895 12,913 11,508 10,252 9,884 71,&52“/
Percentage 37.64 18,07 16.11 14,35 13,83 100
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. Total number of culms in the non~hacked bamboo
(overlapping) area is 71,452 million, To obtain the
equivalent number of sound culms, the following criteriea
is used,

Damaged culms = Y2 sound culm.

, .

Decayed culms are considered to contribute
nothing to the bamboo inventory, For ‘the Purpose of
numbers green and dry culms are taken +to be equal,
On the basis of this criteria the total eguivalent
sound culms are 49,986 million (69,96%).

b,3.7 The clump size classwise distribution of total
culms ( in 000) by age is given below in table 4.3,7.

Table HNo. 4.3.7

Clumps Current One to tw; Over two Deca- Total
size year season old seasons yved Nc, of
class culms culms old Culms
(2 to /5 cm) /(2 to /5 cm)

1. 4350 2831 20027 4,489 31,697

2 1589 5395 17480 5,395 29,859

e 1649 2250 5997 - 9,896
Total of 7,588 10,476 43,504 9,884 71,452
all size

classes

Note:= As per the data collected no culm of size 5 cm
dia and over has been recorded,

4,3, Bamboo Stock in Tonnes,

The total number of bamboo culms are assessed
at 71,452 Million =in number- and these have been
classified as per age ( and size) in the table No,4,3,7.
The total equivalent sound culms are 49,986 million,

The overall average green weight per culm
§utilizab1e length) has been assessed to be 3,284 Kg.
for culm dia size 2-em +o /5 cm) and therefore the
total green weight of bamboo stock is assessed to be

164:15% thousand, Tonnes (49,986 million culms),

On the basis of data collected during the swvey
work the average value of driage is 60.61%. There fore

the total dry weight stock of bamboo is 59.494 thousand
tonnes,

Contents



4.4

-50-

Sampling Error

The standard error percent of the
assessed growing stock districtwise is given

is 4.14 percent in res

below:=
81, Total volume S«.E. Percent
No. Disgtrict 000 * m3 .
1, Alwar 2165.454 13.01
2. Bharatpur 68,823 28.58
3, Bundi 600.938 20.59
4, Jaipur 337.629 22.31
5. Sawal Madhopur 1266.441 13,52
6. Tonk 109.953 54,51
7. Chi ttorgarh 2817.793 9,29
8. Kota 2402.730 9,82
9. Ajmer 119.021 28,01
10, Bhilwara 281,861 29,53
11, Barmer & Jalaur 120.029 43,81
12, Banswara 29,8135 19.50
135 Ropiie BT 26.50
14, Jhunjhunu 62,081 52.81
15. Pali & Udaipur 1539 ,052 12,687
(Part)
16, Sikar 211,755 24.68
"17. sirohd 1787.080 12,93
Total 1519§.666 V// 4,14

The S.E. percent for the whole region

stock {(volume).
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AFPPENDIX I

Year of Survey and publicstion of survey ol India

FUrvey area.

[ I Sy f— - =
-y - - - - +™ o -

S1,
No.

=] v W

2

= \D
(&N ]
.

1.
12,
135
14,
15.
16,
17.
18.
19.
20.
21.
22,
23,
24,
25.
26,
27
28,
29.
30,
31.
32,

33.
34,

!
L]

!
L

!
,
L

50
40
e
40
42
L0
40
40
40
40
40
40
4O
40
L0
40
40
40
40
40
Lo

J/4
J/e
Jg/-2
J/15
J/16
K/1
K/5
K/6
K/9
K/10
K/11
K/13
K/14
K/15%
K/16
L/13
N/3
N/4
N/6
N/7
N/8
40 N/10O
40 N/11
LO=N/12
40 N/15
40 N/16
40 0/1
40 0/2
40 0/3
40 0/4
40 0/5
40 0/6

40 O/7
40 0/8

Mzepr sheet KNc.

B Y
‘O O \D > s
un
~1
|
\n
o

LRl el R A
Year
survey

of

=
LS I

0
\nowu
=]
i
\ o
@

NA

MNA

L 58~59
1957=58
1958=549
NA

1957=58
1958=5¢
1958=59
NA

1£58-59
1256-59
1958-59
1957=58
1958-5G
1958=59
1957-5¢&
1258=59
1958=59
1958=59
1958=-59
1958=59
1958=59
1958~59
1958=59
1958-59

1956=-59-

1958=59
1958=59

‘topc maps used for forast inventory in Ra jasthan
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Lt el ol el bl Bt bk el Rt B . el el bk Rk ek et ek hak Bl ek ek Bl bt et Bt bk

1 2 ' 3

35, 40' 0/9 1958-59 1960
36, 40 0/10 1958=59 1960
37, 40 0/11 1958=59 1960
58 40 0/12 1958=59 1960
39. 40 0713 1958=59 1960
40, 40 O/14 1958=59 1961
41, 40 0/15 1958=-59 1960
L2, 40 0/16 1958=59 1961
43, Lo P/ 1958 =59 ° 1972
Ly, 4O P/2 NA 1972
45, 40 P/S5 1958=59 1961
L6, 40 P/6 1958=59 NA
47. 40 P/9 1958=59 1961
48, 40 P/10 1958=55 NA
49, 40 P/13 1958=59 1961
50, 40 P/14 1958=59 1960
51. 44 L/16 1966=67 1968
52, 44 P/3 1966=E67 1968
53. 4y P/4 1966m=67 1968
54, 4t P/7 1966=67 1967
55 44 p/8 1966=67 1968
56. 44 /10 1967=-68 1968
57 44 P/11 1966=67 1968
58, 44 p/12 1966=6T7 1968
59. 44 pP/15 1967=£8 1973
60, 44 P/16 1966=E7 1868
61, 45 B/3 1960-6 1962
62. 45 B/4 1960=-€1 1962
63. 45 B/7 1960=61 1962
64, 45 B/8 1960=61 1962
65, 45 B/11 1960~61 1962
66. 45 B/12 1960=61 NA
67« 45 c/1 1959=60 NA
68. 45 ¢c/2 1959=£0 1962
69, 45 ¢/3 1959=60 1961
70, 45 c/4 1959=60 1961
71 45 c/5 1959=60 NA
72. 45 C/6 1G959=£0 1961
73 45 C/7 1959=60 1961

Contents



45 c/9
45 ¢/10
45 ¢/11
45 ¢c/12
45 C/13
45 Cc/14
45 Cc/15
45 C/16
45 D/1
45 D/2
45 D/5
45D/6
45 D/7
45 DfS
45 D/10
45 D/11
45 D/93
45 D/14
45 D/15
45 F/4
45 F/8
45 F/12
45 F/15
45 F/16
45 g/
45 G/2
45 G/3
45 Gg/4
45 G/5
45 G/6
45 G/7
L5 G/8
45 G/9
45 G/10
45 G/11
45 Gg/12

45 G/13
45 G/14

1959=-60

1959-60
1959=60
1959=£0
1955=60
1959=60
1959=60
1959=60
19556~60
1959=60
1959=60
1959=60
1955=60
1958=£0
1959=60
1959~60
1955=-60
1955-60
1955=£0
195G6=80
1970=7"1
1970=71
1970=71
1960=-E1
1970=71
1970=71
1971=-72
1971=72
1971=72
1970-71
1971=72
197" =72
197172
1970=71
1971=72
197172
1969=70

1970=71
1971=72
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L]
L]
.
L]
L]
L]
-
-
[ Bt ]
[ Bl ]
-
[ Bl 1
-
—
-
L]
[ 3
L ]
L]
L
-2
-
-
-
-

113,
114,
115.

h 116.

1M7.

118,
119.

120,
121.
122,
123,
124,
125,
126,
127.
128,
129.
120.
131.
132
133.
134,
135.
126.
137.
138.
139,
140,
141,
142,
143,
144,
145,
146,
147,
148,
149,
150.
151.

L5
45
45
L5
b5

45
L5

L5
b5
Ls
45
45
45
L5
45
L5
45
45
45
45
45
45
45
L5
45
L5
45
L5
45
L5
L5
45
45
45
L5
45
45

45°

45

G/15
H/1
H/2
H/3
H/5

I/9
I/10

1/13
T/14
1/15
J/3
J/4
J/6
J/7
J/8
J/9
J/10
J/11
J/12
J/13
J/14
J/15
J/16
/1
/2
®/3
K/4
K/5
X/6
/7
/8
R/9
K/10
R/11
K/12
K/13
K/14
K/15
%/16

1971=72
1967=68
1967=-68
1967=6S
1967-68

1969-70
1969=70

1969-70
1978=79
1969=70
1969-70
1969=70
1968=6¢C
1969=70
1969=70
1969=70
1969=70
1969=70
1969-70
1969-70
1969-70
1969=70
1969=70
1969=70
1569=70
1969~70
196970
1970=71

1969-~70
1969-70
1969=7C
1969=70C
1969=70
197071

19£9-70
1969=70
196970

1969-70

1969~70

1973
1969
1669
1970
1969

15971
1971

1971
1983
1971
1971
1971
1970
1371
1971
1971
1972
1973
1972
1971
1972
1972
1672
1971
1971
1971
1971
1972
1971
1971
1971
1971
1971
1972
1871
1971
1972
1:2 Contents |
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1

Mg g T M, g g TR W N g TN, MR, WR, em, mm g, me, e mm o, mm o mm g e g e

152.

153.
154,
155,
156,
157.
158.
159,
160.
161,
162,
163.
164,
165,
165,
167
168,
169.
170,
177
172,
173
174,
175.
176,
177
178,
179.
180,
181,
182.
183,
184,
185,
186,
187.
188,
189,
190.

2

45 L/1

45 L/2
45 L/3
L5 L/4
45 L/5
45 L/6
45 L/7
45 1L/8
45 L/9
45 L/10
45 1L/11
45 1/12
45 1./13
45 L/14
45 1L/15
45 L/16
45 M/1
45 M/2
45 M/3

45 M/4 .

45 p/5
45 M/6
45 M/7
45 1/8
45 M/S
45 M/10
45 M/11
45 M/ 2
L4s M/13
45 M/14L
45 M/15
45 /16
45 N/1
45 N/2
45 N/3 .
45 N/4
45 N/5
45 N/6
L5 N/7

3

1969=-70

156Q=7C
1966=70
1968=70
126870
195970
1969-70
1969-70
1269=70
1969=70
1956=70
196570
1865=70
1969=70
1958=70
1269-70
1967-£8
1967-58
1967=68
1967-68
193334
19£7-68
1867=-68
1967-68
1967-68
1957=68

-

1930=-31 —

1967-68
1927=£8
196768
1967=-68
1967=68
166570
196%=70
1869~70
1959-70
1970=71

1670-71

1970~71

1971

1971
1972
1972
1971
1971
1971
1972
1671
1673
1571
1671
1972
1973
1973
1971
1948
1969
1959
1071
NA
1969
1968
1068
1969
1968
NA
1968
19€8
1968
19069
19€8
1977
1577
1971
*971
1972
1873
1973

Mt Bl Bt Bl Bt et Rt el Rt Fe
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1

— Ry g ML Mg g M, Em g D g D AR, ER L Em, g g SR, T,

191,
192.
193,
164,
195.
196.
"97.

198, .

199.
200,
201,
202,
203.
204,
205,
206,
207.
208,
209.
210,
211,
212,
NGRS
214,
215.
216,
217.
218,
279,
220.
221,
222,
223,
224,
225,
226,
227.
228,
229,

2

. 45 N/8

45 N/9
45 N/10
45 N/11
45 N/12
45 N/13
4s N/14
45 /15
L5 N/16
L5 0/1
45 o/2
L5 0/3
L5 o/h
45 0/5
45 0/6
L5 0/7
45 0/8
45 0/9
45 0/10
45 0/11
45 o/12
45 0/13
45 c/14
45 0/15
45 0/16
45 p/4
45 p/2
L5 p/S
45 p/6
Ls p/9
45 /10
45 p/13
45 P/14
45 /15
45 p/16

Té E/S

LE E/6
LE E/9
L6 E/10

"3

1669=-70
1970=71
1871=72
1671 1=72
1971=72
1970=71
1071=72
1971=72
1971=72
1671=72
1977=72
1968=5
1968-62
187172
1971-72
19€£9=70
1965=70
1270=71
1970-72
1868-7C
19638=70
1670=-71
1970=7"
19€4=E5
10E4L4=E5
102768
1967=68
127C=71
19€7-=68
1970=71
1970-71
1970=71
1970=71
1970=71
1970~-71
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