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Tha forest resources of the country are rdduclng
whereas the increase in populaticn and the process of
economic érowth ls increasing demands on them Extrema
caution and care is nernded in the use of forest
resources An adecuata estimecte of the growing stock
in various forests and regencsration status 1s necessary
to decide upen the extent of use Forest Survey of
India i1s engaged in carrcyling out such inventories in

various reglions of the country

This report presents the forest inventory
results on "Shiwalik regilon" of Haryana and Funjab
{Ambala, Ropar Hoshlarpur and Gurdaspur districts)

The inventory wag carrled out during the year 1985

. The total géographical area of the reglon is

2 Of this, 3832 ¥n? 11os in Ambala dlstrict

13423 km
of Haryana State and 92391 kmz in NMopar, Boshlsrpur

and Gurdaspur districts ¢of Punjiab State For inventory,
elevation 400 metres and more above MSL was considered
to form the Shiwallk regilon The geogresphical area

0f so datermined Shivalik reglon is 2125 65 km2, of

which 710 80 kmz lies In H-~ryana and 1414 85 km2 is
in Punjeb Out of the total geographical arca of
2125 65 X’ of the Shiwalik region, 1346 80 lon®

i e 63 36/ 1= forest Although thla percentage

is édequate in sccordsnce with the Natlonal Forest

Follcy norms the forest area has decreased during
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the last two dacades i.a. from 1966 to 1985 by about
10%. OFf the 1346.80 km® Forest existing in the year
1966, 141.18 km? {10.49%) has been deforested and

diverted to other uses such as agriculture, habitation

ate,

Accessikble forecst arza of the reglon is 1072,.62 kmz,

of which only 1.59% (16.68 km2) 1z having a canopy :
density of 70% and above, 51.,92% (548.28 km?) 1s haaing
canopy density of 30% to 69% and 46.50% (491.06 Xm?)

12 having canopy density of 5% to 29%. Th; situation
regar@ing regeneration is sad. Regeneration over the
entire accessalble tree foraest area 1s either absent or
inadequate. 748.24 xm® (63.37% of total) of accessible
forest and =zcrub area 1s suhject o heavy or modarate

anil eroslon. Eroslion 1nt9nsit¥ ~n the balance

432,48 Im? (36.63%) forest area iz mild.

Thes survey reveals thsat Chir, Hordwood mixed with
Conifers, Sal, Khalr and Miscellanecus forest types found
in the region contain an avernge of 193, 142, 240, 77 and
97 stems ﬁer pectare rospectivelyy The ﬁer hectaraI
volume is £2.466, 19,812, B84.862, 3.946, 7.642 m>
respectively. Tne accesaibla tree forest area has an
eatimated total growing stock of 1.5 million cubic

meters comprising 11.7 million stems,

A heartening fact revealed by the survey 1s that
an area of 323.90 kmz shown as scrub in the topographical
maps of 1966  have improved in tree stocking snd are now

in a position to be categorised as foreat,
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Apart from the inventory, information on strip
plantations railsed by the Forect Departments in the four
districts of Shiwallk region has also been collected and
compliied from the Working Plang of tha State Forest
Departments, The total area under strip plantations in
these four districts ia 17913.36 hectares, of which
53.97% (9667.58 ha) i3 along csnals, 34.46% (6172.32 ha ),
along roads, and 11.57% (2073.46 ha), slong railway 1bnes.
The strip forests in the diztricts of sShiwslik region 5

have o total growlng atock of 0.45 million m3 comprising

]
1,05 million stoms.

The report hss heen compiled by Shri R.K. Sood,
-Dy. Director under the guidance of Shri S.C. Joshi, Joint
Director, and with the assistance of §8/5hri M.S. Mehta, STA,
‘Joil Go;;I'éharma, JTA and K.K. Dhunna, Dy. Ranger of
Northern 2one, Shimle. The hardwork put-in by the above

ynamed officers of North Zone is appreciated,

It 1s hoped that the report will be of help to the
State Forest Depsrtments and organisations engaged in the

managenent of forast resources in the region.

( J.8B. Lal )
Director
Foreat Survey of India
Dehradun
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SUiriHAarY

1, The forest inventory survey has been carried

out in Shiwzlik regilon of Haryana and Punjab Statec
falling within ambala, Ropar, Hoshlarpur and Gurdaspur
districts during 1985, The objectives of survey were

to monltor change in land and fcrest resources to focus
attentlon cn 1ts critical aspects, thereby helping in 1its
development plannling,

2. ITotal geogrzsphical area of the four districts

of the reglon is 13423 ¥m<d Out of cthis area 3832 ¥m2
falls in Ampala district of Harvana State and 9591 km2 i
Ropar, Hoshlarpur and Gurdaspur districcs of Punjab State.
Forest inventocry survey has been carried out in Shiwalik
region of these two States and for cthe purpose of this
survey, area above 400 meter zltictude has peen considered
to form the Shiwalik region. The geograpnical area of
Shiwalik region {calculated from SOI tcposheets) is
2125.65 km? of which 71G.80 km2 lies in Haryana Shiwalik
and 1414,.85 km€ 1s in Punjab Shiwvalik, For the purpose
cf forest inventory areas shown by ¢reen wash anz those
marked as scrub on 2.0.I. toposheets have _been taken to
constitute as :orest area. Out of the total 2125,.65 km2
geographical area of Shiwaliks 1346.80 km?2 is forest

area as per Survey ©of India toposheets {taking 1966 as
reference year for monitoring the changes) which is 63, 3563
of the total geographical area.

3. During the past 19 years period (1$66-19385) 10.40%
(141,18 ket ) of the ‘forest area' {1346.20 km2 ) has
been deforested and diverted for other uses such as
agriculture, hasbitation etc.. Currently 8.03% (108,10 kul
of the forest area surveyed is under scrub, 0Qut ¢f the
remaining 1097.52 km2 area only 24.90 kn2 being inaccessib
1072.62 km% 1s accessible tree covered area,

4, 1,504 (16,68 kmz) of accessible tree forest area

is having canopy density cover of 70% and above.

51.92% (548,28 km? ) area is having canopy density

cover of 30 to 69 percent and 46,.50'% {(491.06 ¥m? ) area

is having canopy density cover of 5 percent to 29 percent,

5. Regeneration over the entire accessible true
forest area is either absent or inadeguate,

6. 773.42 -~ area being 65,50 percent of total

accessible forest and scrub area has been assessed as
potentially plantakle,
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7. 748.24 km® area being¥3.37% of total accessible
forest and scrub area is ‘subjécted to heavy to moderate

erosion and remaining 432.48 kn® (36.63%) area is under
mild erosion.

8. As_a result of protection measures taken out of
323,90 kmé of scrub area -43.56% (141,10 km? )| has been
converted to dense to moderatdly dense, tree forest and
48.74% (157.86 km? ) to openltree forest which 1s a poaitive
sign of improvement in the status ¢f the scrub areas.. N

S. Total area, per hectares estimated volume .and number
of stems in various forest type. of the accessible tree |
forest area have been found to be as under:--

inm
Forest typa o
] Hardwood »Misce-yAll «
Chir Khdir Sal mixed with/llan- ffote.

A. Haryana Zone of conlfers ' esous type
Shiwalik region o reomb
1. Area (ha) - 9174 6672 1668 ‘22518 40033
2. No. of stegs/ha - 76536 240.00 150.00 128,80 136;2*

3. Vol./ha (m

B, Punjak Zona of
Shiwalik reqion

) - 3.892 84.862 24,898 11,123 22,3:

1, Area(ha) 4980 7470 - 1660 53120 67230

2. No. of 193.30™ BOTQO - 140,00, 83,900 92,97
stema/ha 3 - B : )

3. Vol./ha{m”) 42,466 4,011 - 14..700 6.166 8.82

C. Entire Shiwalik
region of
Haryana & Punjab

l, Area (ha) 4980 16644 E672 3ize 78638 107267
2, No, of 193,306 77,99 240.00 142,01 97.30 109,.1:

stems/ha-a
3. Vol./ha(m

) 42,466 3.946 84.362 19,812  7.642 13,867

] a * T
Growing-stock varies from maximum 84.862 m3/ha, }hﬂﬁai
forest type which cccurs onlﬂﬁin-ﬂaryana Shiwaliks and minimus
3,946 m3/ha. in Khair forest {type. Numnber Bbf stems/ha. variles
from maximum 240.000 in Sal forest type and minimum 77.996 .in
Khalr forest type. Chir Occur: in P nj'sb Shiwaliks only, y

10+ Accessible tree forestjarea has_ total growing-stock ot '
1.487 million cubic meéters and 11,705 million steus,

Apart from the 1nﬁ=ntd}y survey carried out in Shiwali}
region of Haryana and Punjab 'States information on strip )
plantations raised by' the State ForestiDepartments,in the fou:
districts covering Shiwalik région has*also been ktollected® an.
complled from the Working, Plihs of ThelState Forest Departmer

(1) The total area under strip plantations 1in four aigtr1c1
is 17913.36 hectares of whichl'53,97% area (9667.58 ha.) i's alc
canals, 34.46% (6172.32 ha.} is along roads and 11.57% area
(2073.46 ha.) along railway Ifnes. Amongst the districts !
Gurdaspur accounts for 41.56%¥of the strip fgrest arca follow,
by Ambala 35.27%, Hoshiarpur,"M1,64% and Ropar 11.53% of Y
strip forest area.
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The strip forests in the districts of Shiwalik

region have tctal growing stock of 0 45 million cubic meters
Distribution of nunber of stems
and volume by major sp=cies for the region in Haryana and

and 1 05 million stems,

Punjab zone is as under-

S1 Species Haryani A4 Pujak Zone % Tocal for
No. one {(Ropar Hos- the

(ambal a hiarpur & region

Distct ) Gurdaspur

Di ~ets,)
l, Shisham
No of stems 110105 22 45 218101 38.83 328206 31
Vol. in m> 55458, 12 41 60 176642 02 55 20 232100 14 51
2, Kikar
No. of stems 155876 31 78 67544 12 02 223420 31
Vol in rn3 22557 92 16 92 25771 39 B 06 48325 31 1p
3. Bucalyptus
No of stems 163665 33 1317 217383 38 70 381048 36~
Vol 4inm>. 32975.95 24 70 52642 19 16 45 85578 14 10
4, Fruit trees
No o©f stems 1803 o 37 15739 2 B0 17542 1
Vol in m’ 2730.34¢ 2 05  315t7 67  9.97 34648 01 7
5,Miscell aneous
No of stems 58962 12 (3 52966 7 65 101928 g
Vol 1inm> 19631 01 14 73 33023 07 10.32 52654 08 '1j
Total

No of stems 490411 100 S61733 100 1052144}
Vol. in m® 133313 34 100 319956 34 100 453309 6&. 1
(1id) The strip forests are divided intc five Wworking
Circles namely Eucalyptus wC, Shisham WC Kikar wWC Khaulr
WC and the Un-regulat:d working Circle 89% of the strip
forest area is allotted To EBEucalyptus WC sShisham wWC and
Kikar WC each accountinrg for almost 04 of the area Khair
Working Circle i1s very small in extent (0 &7Y) Rest of

the area has been allotted t0 the Un-r'.gulated ~orking

Circle
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c.opter 1

LTHE Lalio/ACULID

1.1 Introduction

The rorest 3urvey of Indiza has been set up with the
aim of monitoring over a ten year cycle the dynanics of
change relating to forest resources snd to present data
fogussing attention Cf the planners on critical aspiects of
forest rescurces in .he ccuntry. The EZxpenditure Finance
Committee oclemo (No.6-33/75-F.IT) stresses that the activitic’
cf Forest Survey of .ndia would be directed towards supplyirn
data for <Aegional, 3tate and National level planning. The
following are the objectivés of the Forest Survey of India
(P5I) relevent to the Inventory 3urvey undertaken by this
Z2one,

1) to monitor pericdically {on a ten yvear cycle)
tne changing situation of land and forest
resources and to focuss zttention of National
planners ¢n critical aspects ¢f forestry.

i1) to collectc tne data necessary for developmental
planning.

TrHe field inventory methodology nazcessary to rulfil
the above objectives wvas formulaced with the assistance of
the Central Statisticel Orgenisation(Coo). The present data
is in readily useabl.: form for the Naticnal/State leval
planning. Tne design for field inventory has been kept
uniform for che entire country.

This report d:zls with the result cf the Survey
conducted in Shiwalik region of Haryana and Fynjab Staces
comprising of the di.tricts of Anvale, Ropar, Hoshiarpur
and Gurdasnur. ‘fhe Inventory Survey was underctaken Juring
the period between Axzril, 1925 to July, 1985,

1.2 Location & ar.a

The Survey arsza 1is situated between 300-0 ana 32°-45
orth latitude and 7.° —=45' and 77°9-45' Zast longitude

Total geographical erea of the four disctricts of the
region is 13423 km?2 . Jut of this area 3832 kné falls in
Zxnbala district of d.ry=na 3tate and 93%1 km2 in Ropar,
Hoshiarpur and Gurdaspuer districus of Funjab State. rorecst
inventory survey has been carried out in Shiwalik region
Of tnese two States cnd for the purpose of this survey,
area above 4¢J0 meter altitude has been consijered to Fom
the Shiwalik region, Tne geographical area of Shiwalil
region {calculated from 50Ul toposheets) is 2125,65 kme of
which 710.80 km<¢ 1liz- in Haryana 3hiwalik and 1414.,85 km2
is in Punjar 3niwzli...

Contents



1.3 Climate

Shiwalik Zon¢ is sub-tropical region., The summer
is fairly severe wita high temperature in day time. It
is characterised by hot winds and dust storms in May &
June. Winter iy sever2 in December and January. Proximity
©f hills in North of rhe region influences the local
climatic conditions. On the whole the summer and winter
are more severe 1ln Southern parts compared to the
Northern reuches. The average rainfall is 1323 mm in
Ambala district, 712 - mm in Ropar district, 3874 mm in
Hoshiarpur district and 896 mn in Gurdaspur districc.
The minilmuwn winter toemperature varies from 2°C to 9°C
and maximum summer t.omperature varies btecween £24°9C to
48°C in the region.

1.4 Physical features

The features of the region are variable and can
be distinguished in chrze different formutions viz.
Shiwalik, foothills and plains. Shiwalik hills rise
upto 1600 metres in ambala, 540 metres in Ropar, 744
metres in Hoshiarpur and 959 metres in Gurdaspur
districts. The maln Shiwalik range is divided into
series of transverse ridges and spurs ruaning in all
directions &nd further spread cut in numerocus subsid-
lary spurs resulting in a broken steep and precipitous
terrain. The foothills consi st of elevated lands,
which are 1n fact, the extension of outer Shiwaliks.
These hllls are moderately sloping and ultimately
merge with the plains in the form of undulating ground.
Beyond the foothills the rest of the region is plain,
with .flat to gentle :zlope. Various rivers and streams
pass through this rejgion wnile Shiwalik hills are
drained by large numser of Chos(seaconal streams).

The reglon includes parts of the alluvial plains in
Eastern, Central and Western parts where the rivers
Yamuna, Sutlej, Beas znd Ravl pass through. The scils
of the Shiwalik hills are unstable and prone to heavy
erosion.

1.5 Sccic~gconoml:: conditions ¢f the ceople

The Survey arca consists of four digvrices vig.
Arpbala district of Haryana and Ropar, Hoshiarpur and
Gurdaspur districts of Punjap. Soclao-economic
conditions of the pecple vary from district to district.
Although 75% of the .irea of ambala district is under
cultivation, agriculture, in the area is backward,
the fertility of the z0il being poor and the land mostly
unirrigated. After sgriculture, anotheér important
occupation of the tr.ct is anumal husbandry. It has
also not developed on scientific lines as yet. Feopls
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keep large number oO: un-economic cattle = mere burden
on the forests. Th: requirement of the people livang
near the fcrests in respect of tinmber, wood for agri-
cultural inplements, fuel and fodder are met with from
Covt., forests and purtly from villsge common lands,.

Forests of Ropar district belong to Soverrinent
and are free frcm rights. People of cthe nearby
villages in plains aepend on Sorests for grazing
theilr cattle, as due to 1ntensive cultivetion practi-
cally no private lands are left for grazing. The
poorer section of nm.ral population «lso collects dry
and fallen twlgs of trees and bushes and even cuts
Ipomea and root suckers of Shishem and, lops Shisham,
Kikar and other speciles for fuelwood specially during
winter months. In ine Shiwallk hills of this district
fodder trees are lop.pen though grazing and collection
of fuelwood 1s nostly confined to private forests.
There is a big demar.d for timber for bullding const-
ruction, furniture wnd agricultural implements
throughout the district in general and in the rural
areas 1n parcvicular.

In lioshlarpur district the forests ‘are situatea
outh in hills and plains. In the hills 5f this
district the Govt, 1"Oraest areas are Interspersed
with huge tract of private lands belongying botn of
Panchayats and individuals, Since there are no
rights 1n che Sovt. forests, agricultural and other
domescic needs of tle populstion are generally et
from the private lards. Agriculture, as compared to
Ropar district 1e much developed in this Aistrict
and hence liviihood of the population depends on
agriculture. The puople living near the GCovt. foreusts
nowever depcend on firests for meeting their demands
of fuelwoccd etc,.

The people o1 Gurdaspur district are pre-
dominently dependant upon agriculture and znimal
husbandry for their earning and livlihood. Cwver-—
whelmlng populstion lives in villages while only
a small percentage i1s irhedbiving in towns and cities.
The pecple living i cities are engaged mainly 1in
trade, cormzrce, industries und general business.
Agricultural occupation has been favoured with
irrigation [acllicies in forma of canals tube-wellsg
and artlsgian wells vhich have encouraeged the
introduction of intuasive and developed agriculrure
during the past twc decades.
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Although agricultural wastage or residues
do provide substantitl quantities of fuelwood
substitutes, neverth.oless the demand for Fuelwood,
sinall tinker and constructictial timber is quite
heavy and is centinucusly on the increase. In the
face of such huge deriznds, tlie requirements For
forest produce canndt be met with from lccal
resocurces, Thus major part of weood etoc. used
locally 1s transported from wdjoining States of
Himachal Pradesh, Jer-ma & Kashndr or frem far off
places situated in U.P., M.P., and Maharashtra.
The forests in Shiwalik zcne of Gurdaspur are
mestly Govt. osned.

1.6 Fore=ks

Classificaticr. 0f forcests into types hes been
done on the basls of ccourance 9f species. The
following forest typus were tound in the Survey
arcas

1. Chir - f£orests in which Chir trees
corstitute ImCre than S50% of
stend,

2. Hardwood mixed «foraests in which broad leaved

with conlfers and coniferrous species ocour
in mcre or less in samo pro-
ro:rtilon.
3. Sal = forests in which 2al trees

cOnstitute more than 20 of
the stand.

4, Khaoir - rforests in which Khailr trees
corsticture more than 504 of

5. Miccellanecis - forests which cannot be classi-
EForests fied in any ©f the above types,
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DiSiun alln MITHOLOLOGY CF THE SURVEY

2.0 TO nondltOxr the chango i forest cover,
thunatic maps preparcd by intecpretacion or
latest aerial-photographs were to ba uscd.
Such thematic waps wers to fomia the basis fox
collection Of growilng-s:ock data. However,
thamatic maps were Lov availabls due to
constraints beyond control Of the crgantsatic:,
Therefore, thoe '"fores¢ areas" marked an
1:50,000 mcale topographic map zheets prepared
by the Survey of XIadla ware used o3 the basis
of foresc inveatory. The year oOF cvopographde
survey and publication of maps used in tha
BUIvVey area are given in Appunalx I.

261 Dafluticicn of ‘Forast Area’

The following am: treatea as'Forasc
areas” for carcyliag out the forest inventoxy.

(1) A1l tnose arcus snswn Ln green
wash ©h the gdavey of Incaias
toposheetive

{11) All guch area. da which words

sach as thick Jungle, thick
forest, dense Jungle, opaen
FOorest, hamdolds eTC. ara
printud.

(iii) 211 arzac shown as ‘scrud’ in the Shraie
Iegorngud given a ‘brown wash® on
tiis TOPO sheet.

Unless erdplicitly stated otherwise,
(Forest Area' in this- repost shall henceforth
mean areas ¢of the catwuwgorics wentiohed esbove.

2.2. Sirnling Desdoga

Each of the 1:50,000 Survey of Iadda
topographic sheets falling in the sisvey area
was divided inco 36 grias of 2M'm 4 of lucivodes
and loagiltude=. In wach of such grid, two sauple
pointy ware mackeds The invencory data wad
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collected friw « sguase Rlot Of 0.1 hectare lafd
ocut at each of these sanple points on the ground.
The method Of marking tha sauple point on the wap
18 described belowi-

One side of che square plot {(which is
31.62 metres on the ground) measures 0.6 wm to
the nNearest first decimal of ma on the above
topographic map. The leagth and widch of cach
grid 13 measured to the first deciesl in millinotras,
From this lengech, 0.6 no 1s dedusted =0 as to
prevent the plot centre frow falling on the origin
or on the peripheriaes of the sampled grid. Suppouu
the measursble lengeh and wideh of a grid asleng
its X & ¥ axes are 83.5 um and 92,5 nan respectively,
after deducting 0.6 mn, the reduced length and
width are 82.9 ma and 91.9 mm respectively. & Threeo
digit rundom nuber is sclected from the randow
nunber table for e¢ach axis separately. If tha
seleCted random numbers are less than 829 und 919
respectively thea they are retained as suchs
otherwlse the next randoa nuiber 1l considared.
Suppose the randam naabars zelected are 144 and
161 respactively then thege ausrioors will correspend
to 14.4 mm and 16.1 mm leagths along the X & Y axis
respectively. To these leagths viz, 14.4 e ang
16.1 mm, 0.3 mm is added (being hal¥ the nwasuranle
side on a topographic may used)., Now 14,7 L and
16.4 mm becowme the co-ordinaces of the first sample
point in the grid, Taking SW corner of thig gria
as origin end meusuring 14.7 mm and 16.4 mo
along X & ¥ axis respectively the centre of the
plot is marked. The centre of the first ploc is
then joined by a straight line ro the grid cencre
and thig line 18 extended further beyond the grid
centre. Or this extendad line, the second point
is marked at a distance equal to the distance of
first point from grid centre. This point is the
centre of the second plot, All sample points
falling in 'forest areas' are located ©a the ground
and quantitive duca is collecrted frow the saxple
Plots and qualitacive duta from vhe =urrounds of
the plot, The co-ordinates ©f the plet centres
inventoried and the relevant data percaining to
thege plotg are given iIn Appendix II.

243 Methoaology

The fleld cdate 1is collected by & crow
conglsting one Junior Technical Assistcant {(Crew
Leader), dswigsted by a Deputy Ranger, two to three
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Fimldmen, XKbalasi and labour hired lecally
whereever nrcegsary. The Crew Leader las provided

with a li=t of sample plots to ba

surveyed by

his crew during the season alongwith a set of
toposheets wlth sample points already marked,

A arnt of mersuring instruments viz. Silva Compass,
Hega/Blume Leiss hypsometer, Calllpers, measuring
tapea and ceglng redszs ete, are provided,

After deciding the plot and the grid
nurher o be aurveyed opn a particular day from
a campilng apat, the Crev Leader reaches a prominent
rhysical feature (also called starting reference

point a=z near to the sample point

as possible )

which is deplcted op the mep and can also be
identified oa the ground. Ucually the following
foatures arre gselected as reference points:

1) Ernch marksy
10 Txianqulation pointss
110 Village trijunction pointsg
i) 0l1d kridge= and culvertsas
) Old temples, mMoscqucs and churchesp
vi) Crossing cf rall track with roads.,
rivers, streamsy
vi L) Junctions of rivers or streams
and roadsap
viil) Junetion of streamaj
3) Junction of roads:
~¢) Prominent bends in roads, rivers,
Atreansy ’
x1} 014 ponds and wells:;
i1} Springs;
xiil} Frominent topographical features

in hilly regilon such as spurs,

knolls etc,
xi-) Mile stonas or

kilometer stonegy

37r) Boundary pillara {(of international,
State, district ard forest

oundaries),

Having located a prominent physical feature
(reforencea paint) both on the ground as well as on

the mep. the distance and bearcing

of the =ample

point from this physical feature is measured. from
th+ =mzp. Trh~ bearing is measured with the help of

& protrector or the 3ilva Compass.

At this reference

point the Crmw Leadex records details of the referenca
{ratixe used. the bearing and distance oftthe sample

point fxem the referrnce feature,

the name of the

carping apot,. the time taken to cormoleta the work etc.,
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in ‘'Plot Approach Form', Information in this form
ir used In time and cost atudy for the inventory
and helping to relocaste the point at a future date.
Spacimen of this Form is given in Appendix III.
Frem the yrefarente point, Crew Leader traverse the
distance in the dircction as reasured on the map

to reach the nample point. A wooden peqg L& £ixed
at this location which 15 the centre of the sarple
plot., After reaching at sample point, a square
sarmple plot of 0.1 hectare with diagonals measuring
44.72 metrans in NE=SW and NW-SE directions is laid
out on the aqrocund by marking ita four corners by
thin poles. Regeneration data 135 collected £rom

a plot measuring 4 m x 4 m and herb-shrub data
from a plot of 2 m x 2 m =iz= laid out arounad

the plot centre, Sampling design and layout of
the =zample plots 1s explained in the sketch on
Page & .

Aftar laying cut the plota, tha Crew
Leader with the help of other crew members collects
the inventory data in the follewing £ield Forms:

(1) Plot Description Formp
(11) Plot Enumeration Formg
{111) Scmple Tre= Form;
(iv) Barhoo Emimeration form (elump
forming) »
(v) Bamboo Enumeramtion Form (non-
~— elump forming):
(+1) Bamboo weight Formy
{(w1i1) Herbas and Shruvbs data Form,

The specimen of zbove field Forms may be
fourd in Apprendix IIT. Their brief description is
az underi-—-

(1} Plot Description Form(PDF)

Qualitative data =uch as land use, Crop
cemposition of tree cxop and its density. erosion in
the area, fixe and grazing incidence, regensration
status etc, are recorded in this Form, The basis
7f asgsessment: ia occular by examining a surrounding
area af about 2 hectares arouwnd the plot centreo.

(11) Plot Enumeration Form(PEF)

In £this Form trees D,1 hectare plot are
~numarated snd recorded with the name of specles
and diameter a% Ereast height. Total number of
barboo clumps occuring in the plot are also recorded.

Contents



- 10 -

{(111) Sprple Tree Form (STFP)

The data in this Form are collected
from the northern guarter of the sample plot,
Name Of the rspecles, diameter at breast height,
“wice bark thickness, dominance status, length
of the clear bole and helght of each tree
enumerated in this guadrant are recorded. The
data from thls Ferm helps in developing local
volume ecuations for the speciea in the survey
area. Under bark volume ig also derived from
“he local volume equations with the help of bark
“hicknees data.

(1v) & Bamd»oo Enumera%tion {Clump and Mon-
() clurp Foerming) Forms

Thegse forms are unad wherever bambhoo
clurps are ancountersd in the sample plots. Data
such as culms in each clump, their size, maturity
condition., length etc. are recorded.

{vi) Bambhoo Waight Form

¥or determining the co-relation between
grenan and dxy weight of the utilizable length of
barboo culr, data on wajight are recorded in this
Form.,

{(vid) Herbs ard Shrubs Data Porm:

In this Form, names and other details
of all identifieble gpeices o2f herbs and shrubs
are reczoxded, In case of sapecies that could
not be identified in the fisld, the pumber of
such speclies only are noted.

The abovre is a brief description of the
cegign and survey methodology. For detalls
‘The Manual of Ingtructiona® for field inventory®
of Forest Survey of Indla may be referr=d whose
cOopy can bo had from the Director, Forest Survey
of India, 25=Subhash Road, Dshradun cr Joint
Director, Forest Surwey of India. Northern Zone,
Shimla (H.P.).

Contents



- 11 =

Chymmic @ -]
i Akl A T

3.0 DAT A COMRYLATION

Arfter toe conpletlon of rfiweld wogk, the
field Foms (1 to viil) of the region surveyed
are consolidated. The data contained in the
field Forms are checked for inconsistencies and
coding mistakes and then compiled.

3.1 Area Couputacion

The area of forest land®" cn the
1:50,000 scale, topographical maps was calculated
using dot grid template, The zonewlse 'forest
area' was totaled and <n the basis of nunber
of plots falling in euch zone (Pynjab zone,
Haryana zone) the area weightage of each plor
was coaputed, FMurther distribution of forest
area under variocus claszses such as land use,
fored type., soll erosion status, grazing incidence
etc, was arrived at pyoporticnately using rario
estilnator. However 1t may be noted that area
tables are bascd on very few sazuple points and
therefore, should be considered as indicacive
only and used with due caution.

3,2 Volum: estim,tion

The tree enumeratlicn Forns for the region
were studied ro- select species for which separate
local volume tubles welre tO ke developed. On
the basis of intensity of cccurrance tha following
speCles were sclected:

1} Acacia catechu
13i) snorea rxrobusta
1i11) Boswellly serrata
iv) Anogeissus latifolia
v]) Lannea coromendelica
vi) Dalbergia sissoo
vii) Pinus roxlurghii

Slnce the collection of felled trea
data by zopes for developing general volume
ecuations has been discountinued, the general
volume equations developed from felled tree
data, by thils organisaticn in the past for ocher
project zreas, waere perusad. Conslderaticons
for selecting the general volume eQuation from
tlhc various project areas have been the contiguity/
closeness 0f the project area with the current
survey area and the siwmilaricy Iin the forest
types,
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1)

iL)
111

iv)

v)

-1}
vii}

wiid)

i2 =

-

The folloing ar~ the gen
selected from M2 project areas
speclies:

aral volume equations
for the varilous

Spenies Project Egquations

aAren
Acacia zatechu UaP. V = 0.00817 + 0,29886 D2H
Shorea rotuste North Zone V = 0,.1180 + 02,2570 D2H
Bogwesllia serrate RajasThan VYV = 0,3R2544 D"H - 0.000751
Ancgelssus lati. U.P. V = 2.0081l7 4+ (0.29886 D2H
folla
Lannea coro- Rajasthan V = 0.377131 D°H - 0.004511
meond=elica
Dalbergia sissoo U.LP. V = 0.00217 + 0.29886 D°H
Pinus roxburchii Rajgath Vv = 0.034529 + 0.284662 D°H
{(Chil) Nahan
Miszellaneous U.F. ¥V = Q.0081l7 + Q.29886 D2H
Spcocles

From these genercl volume
volume tabkles were derlved using
(see eppendix iv)

The local wolume tables

Acacla catechn

Digretear 0.15 0.25 De 15
(murs.}
2
Yolure {Mm™) 0.05 .12 0.24
Dalbergla si=soe
Diameter 0.15 0.2% D.35
{mtrsz.
Volume (m3) 0.06 N.26 D56
Anogaiszus latifolia
Dismater 0.15% 02.25 0.35 0.4%
(rirs.)
Volure N.D6 0.1 .33 0,56
T
{(m™}

equationes, the local
graphical method

are given below:

0.45 0.55 0.65 0.75

C.413 0.66 0.89 1.14

D.45 0.55 0.65 0,75

0.96 1.44 2.02 2,69
0,55 0.65 0,75 0.85 0.95
0.883 1.24 1,62 2.04 2.48
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Lannea coromendilica

Dismetor 2415 0425
(mtre.)
Valume (mo) 1.05%  4.225
Boswellln serrats
Diznmetar ql1s 175
(mtrs.) .
Vo lume (m3j 057 7.1565
Pinus réxkurghil (Chil)
Diameter 0,15 ©.25 0,35 0,45
(mtrea,)
Yoluma 0.07% 0.25% 0.525 0,95
3
{m~)
Shorea robustal(s-l)
Diagmeter .15 2.25 0.3% 9.45
{Mtrs.)
Valume D.18 (.22 0D.68 0.94
2
{m™ )
Recst of the speci-s
Dinmntar D.15 7.25 0.3 0,45
(mtrs, )
Yalume 0.03 0.1 0 .58
3
£ )
3.2 Stand & c<tzck tables

0.35

0.535

3.60 4.50
0.85 0.95
4.56 5.64
0.85 0.95

The volure of each ehumerated tree of a specles
vwae estimated fre— the local voluma tables by reading

the volume against the

'd) ameter class'

of the trae,

Estimatas of numt r ¢f stems and volume per hectare and
total by scpecles “rl Filzmeter glasszes were obtained for
AlfTerent sirats 1z. dis*rick,

forest types stc.
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. \;JOLUME IN Cu MTS.

PIAMETRE -~ YOLUME (LOCAL.) CURVE OF ACACIA CATECHU DERIVED
BY GRAPHIC AL METHOD USING GENERAL VOLUME EQUATION

V=0.008I7+0.2588§ D? H (U-Pl

— ——— - T T T
a8 - s 55 &5 [4-]
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YOLUM

DIAMETRE - VOLUME (LOCAL) CURVE OF D.SISSOO DERIVED BY
GRAPHICAL METHOD usms GENERAL VOLUME EQUATION
V = 0.00817 + 0.27°386 D2H (U, P)

ML
BS
Ma 1IN METRES
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DIAMETRE - VOLUME (LOCAL) CURVE OF ANOGEISSUS LATIFOLI
DERIVED BY GRAPHICAL METHOD USING GENERAL VOLUME
EQUATION V= 0.00°1740.29886 DZH (U.R)

I T
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DIAMETRE-VOLUME (LOCAL) CURVE OF LANNEA COROMANDELICA
DERIVED BY GRAPHTCAL METHOD USING GENERAL VOLUME EQUATION
V=0.37TI31 D°H -0.0031(RAJVASTH A N)

'

a

T
35

DIA IN MEIRES
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VOLU AE IN 7Y MT3.

)

DIAMETRE - VOLUME (LOCAL) CURVE DF BOSWELLIA SERRATA
DEPIVED BY GRAPHICAL METHOD UBING GENERAL VOLUME
EQUATION V = 0.282544 D2H -0.000751 (RAJASTHAN)

15 28 25 '

DIA 1IN MTS.
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DIAMETRE - VOLUME (LOCAL) CURVE OF GHIL DERIVED BY
GRAFHICAL METHOD USING GENERAL VOLUME EQUATION

V=0.034529 + 0.294662 D°H ( RAJGARH~NAHA N )

. T ]
o1 .o.m n.2 P.a 0.5 o6 0.7 0B
DIA IN METRES
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VOLUME IN CUMTS

.,
e —

DIAMETRE - VOLUME (LOCAL)} CURVE OF éHOREA ROBUSTA
DERIVED BY GRAFHICAL METHOD USING GENERAL VOLUME
S EQUATION V=010 +0.2570D2H(NORTH ZONE -FAQ)

DIA WIS ‘ ” Contents



VOLUME IN CU MTS.

DIAMETRE - VOLUME (LOCAL)CURVE OF REST OF SPECIES.-DERIVED
BY GRAPHICAL METHO% USING GENERAL VOLUME EQUATION
V=0.008I7 +0.29825 D H (U.P)

¥ H r 1
2 25 & 3% .4 485 5 55 & &5 7 75 a -

T L T 1

Cla 1M MTS.
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TTRTT . iunrY ATSULTS

4.0 In %hies Chiwoter, thae results of forest inventory and
the critical aspstts of forest resources as evident there-
Erom in the survey 2rea ars presented, Thls 1 a very low
intensi+y survey (3.01 per=zent)., Its results are therefore,
relisble 2n? valin “or the region 3 a whole, However,
Zonewl se (3hiwalik Zone of Haryana comprising of Ambala
district and Shiw-lik Zon= of Punlnb comprising of Ropar,
Hoshiarpur and Gurdaispur Zdistrlcts) Information of some
attributes has 27 beon given which may be considered

ar Iindicative only-

4.1 Foresht Aren

'Forest ar<a’' has elready been defined in Chapter 2.
Forast Inrventory survey cecmprises of twd components, namely
information with repard to srga under forest cover (forest
area) which is cecrouted from maps and estimation of growing
stock by ground samzsling in such areas, Within the Shiwaliks
2ll 'vegetated arrnas' or ‘yreen wach arzas’ on topo sheets
have beoeon sampled. The arocas shown as 'scrub' agbeove 400 meter
altitude have alre been inszluded in the 'forest area' for
Lhe purpocze ©f inw=ntory.

Thr survey areas 1ls ocvered By 19 topo shests of
1:50.700 scale viz: 43 /11,15 44 1y/2,13,14 52 a/2,3,7.8,12
53 3/9,13,14 53 1r/1,2,3.7.8 & 1! wvhich were used ag the
bPozils 0f lzoven*tory. These tepo sheats were surveved by
Survey of India during the period 56-57 to 1971-72 (see
appendix 1). Frer the distrlbhution pattern of the shects
survevsd over the vrears, 1766 has baen taken as base year
[or monltering the changes in the 'forest area'’ subsequently
£ill 1985, when field 1nventory was done. The following
table clives the Zone-wlsc 'forest area' computed by dot
grid mrthed, and nurber of zample plots falling therein

table ¥m.a.l ).

Table 'o.4.1

Table showing 'forezt area’ number of sample
nplorts a2nd weishted sverage.
S1. Xima of | Mama OF | Nel of  semple | welghted
0. igiialik disgtrilct plots area km2 average ka o
L. Haryana Zone JOMrbala 25 458.70 A.34 3%
2. Funjab Rz ar 23 217.5¢2 9.46
Haszshiarpur 61 536.20 ’.79
Fardaspur 23 134.32 5.85
Purj=h Zone 1207 f983,.1n 8. 30 55
In+tal 162 11346,03D

Rigtritutiow of Avrcs in gll the takles that follegw has
hean woerked out 07 *the basis of Zonal welighted average on
*atrin i tor morrad,
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4.1.1 Distritnation of forest 2rea by land vse clesses

To-=2l " “orest arez' survayed 15 1346.80 kmz of -
whichh 3474 {453,723 1 iz {in Harvano Zone and 66% (888,10 km™
is in Punjiab 237e, ITn the Punjab Haryena Shiwallks, Out 5
OFf ke 1344%,.80 - 'forest arca’' surveyed, 87.66%{1180.72 km™)
1g arcegsikile {27rst arec and 10.497%% 141,18 xm2 ) ig 5
deoforest -~ or &-rerind It other uses and 1.8%5% (24,90 km™)
ir “iracce=szsibhlec drve o di fficult terrain. The zonewise
digstribution of +ha 'Lorwct zrea' by 1lznd use classes is
given dn the Rzble Mao,4,.".1.  On ~xamination of the dzta
theralip, followirg crltical aspects about the state of
forent resources Iin the frna are ~vident:

(a) S2.26% 11246.32 km‘) of the total gecgraphical
2rea 0F 7125.65 km? ) In the reglon was under
vegetative cover in the year 1966 (base year for
survayl,

(bl During %»«a past 19 y=ars perlod (1766 to 1935 )
10.49% {141.18 }m? )} of the forest area (12346.80 km
Mas been deforec=ed and Adiverted for other uses
such 23 zagriculture, habitation etc, Currently
R.02%(172,10 k- ) ©f the forest area surveyed 1s
under =zrub.

2

~

{2} Pure ks~rzo forest has not keen found to occur
i 3hivpliks of Punjab & Haryana. However, as
an undn~ storey 1t occurs In 2.47% (33.24 kmz_) of
the forert area surveayed, O7ly one sample plot
was sz~0led for Tamboo In Haryana and 3 plots
warm ca—plad in Punjab. Since the number of
plot 2r~ very small no further analysis has been
done for bemboeo. The bamboo occurring In the
region ts Dendreocalemus strictus,

( Table "23.4,1.1 cn next pagel
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T-ble Ho,4.1.1

e TR TR TR MR T g N M g e g R T AT T T W T Ty v AT AT T T gty T LT e Ty g
51. T anduce Harvana —ono Parjab Zoge Total of the reglon
Ho. . PSatol Yo No.  Arez P No. Aren 24

o of of

5.P. 3.P. 3,P.
T T e T T T R Rl Ll L P e

0l Trer~r foresh 4% Ann 3% 87.27 T9 635,70 TA.83 127 lnhes.n2  Fa.an

ar=-
02 Mantgtior - - - n? 16.50 1.87 02 16.60  1.23
0 S~rub forest 05 41,72 9,09 (8 45,40  7.48 13 192,10  2.03
04 A~rieultural 07 16,63 3,64 13 107,90 12,15 1S 124.58 o 2%
L T
05 Mon- Farackdy - - - 01 8.3 0.93 o) 8.30 0.62
plantation
06 Haritatdion - - - o 8.3 0.%3 6L 8.30 Q.82
07 ILnarrassitrle - - - NI 24.90 2.81 03 24.%3 1.8%5
Total 53 45Aa.70 100 107 888.10 100 162 1246.58C 100
1) Accessiblae 33 442.02 96,28 R2 738,70 B3.18 142 1187,72 87.66

Toront aren
(01 +o 03)

b) Accecslble AP 400.37 87.27 81 67Z,30 75,70 1292 1nT72.62 79,53
treg foresh
arez (Ni&02)

¢) Frresk arod a5 41.
Aagraded tqg
acruo 1and
(032)

-1
>
\0
»
Q
)

~2 66.40 7.483 13 108.190 8.012

Q) Ferest ares 02 l1g,.6/0 3.64 1% 124,50 14.c2 17 141.13 19.4%
d:Foreseted or
divertesd for
other u=ses.
{04 +o 0€)

e} Cverlapping 01 B.34 1.82 0203 24.20 2.81 D& 33,24 2.47
Lamboo area
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A.T.72 Zzrewlen dlstribrtdon af aceessible Forest area
P 0l Tatkll Clansns.,

Totrl acr2 siblc “orest aras Ls 1180.72 km?
( £t=mle ¢ L-l)

42.%0C percent of the area has soil depth of

20 cirs or more ond ADLCO percent area has scoill Jdepth
YBotuge= 20=90 oni-, Area =writh ghallow and very zhallcow
z01l 15 roztly con”inad 2 Haryane Zone. Diztribution
of accescible forsst aves by zoll depth classes is
given in Table '~.4.1.2.

o,

1]

Tahleo Hnadl1.2

Total area 1180,72 kmz

=
Total namle plots = 142
it = km*“
S0ill lerth Haxwrana Zona Punjsb Z-ne Tctal
PR 7 Areca % Area %
o 301l - - - - - -
Very zhallow co.TT 5.6G6 - - 25,02 2.12

Shallsw 141.768 22.78 24.29 3.37 166.68 14.312

Medion 2082.50 47.L7 273.2°0C 37.0B 482,40 40.86
Deep GhR,TZ 15.7% 239,90 52.55 506.62 42,90
Total: 447,72 ore 287 100C 1180.72 100
4.1.2 Zonewin dlztribmtion of rccesslible forest aras hy
sl temtture cClacs=c.

hs 1is e-i~nnt frcm table 19,4.2.3, 57.02 percent
of Lha arzs has -andy losm 52l)l 7,03 percent has loamy
scll, 32.43 percront hzs clavey loram 2nd remailning 3.52
rorcent arxeg ha~ ~Tayvey and sandy soil. Thus the rsgion
Agn~ not have gci~nlliican* areas requiring specific
trowthraL or chrdcn of species [roem point of view of
a0ll texture, reelise Algtrwlbution o area by seoll
tevitur~s - lavses T~ given 1n table Woo4.1.3

Contents



Tab

Te Yo,1.1.2

1180,72 km?

Total area

Total ~arple plots = 142?
init H km
e T TR AT W T L e e T L T T T e LT T L T s T e T E T e T T s T s ™ a T AT s T a™ e T e T T ™™
Seil Teviture Harvorrma Tonn Puninhy Zone Tornl
AT~ 7a Arca Y Area %
e T T A T A E Lty — T T . T vy ma e ATTaTT A T™a T T T AT T e T AT aT T s ™ e T "
Claysv sana 1.772 - - 8,24 0.71
ayey 1oz 241087 BLLTIZ 141417 13,10 IRD.06 22,473
,2am - - 22,00 11.24 823.00 7.03
Sandy loa— 121 .22 43,72 A81.47 65,17 £73.22 57.02
Sancy - - 320 4,43 33.20 2.91
No woll - -— - - - —
Total: 44" .27 10C 728.70 ice 1130.72 100
-'—.H-" T - - el T -_--.—l—l'-..--_O-—ll_4".--—a_-_.-l-.'-.-'I-'-—--l
1.1.4 Zrne-wlsos Afstvibwtior of soceszsible forest area by
=211l er2>2:%1 closoas.
Dl of thao Sotzl accersikle forcest arca 31.68
pereent vas heave: erosion, 31.02 parcent is under modsrate
2reslsa class and ramaining 26.62 percent 1s vwnder mild
ercsic~n ¢lass. T2 ar-a under roderate to heavy erosion
clasz 1le mlmont oo Third 2fF total a2rea which needs
srecial attention from zeil conservation point of view
S0 ag “C rrevent Tatiher Ascradaticn of seil and Eorests.
A'Y %InSz of £fell'-gs In suchk arear als? need ta be
romilrted. BesiAd~zg dntenzive s0il concervatlion measures
are ¢ be adgopterl. Zonew! 1o diz%ribution cof forest area
by 527l eroszicn ' hsszes de given in table No.eltl.4..
Tolr No. 4.2.4
—~— 2
Tctal ar=a : 1180.72 Xm
Terzl z-tple pleots 142?
vnit
-v_-_---_ﬂ—-_l"-'_'_'l"-'-.—'.‘-.—!_'_.-F.-. O-Q-Q_O-Q_O-OEC_I-"._I_._
Soil ~Avnzisn Bar--ans Zenc Fun jak Zone Toral
~tatars =8 g B Y Area 24 Area %%
T e A T G T W T T AT AT e T Tt Attt e T T et e T A M T e T N T . T T T ATy~ e T a T a"a
Mi1d esosion 183.40% 0 41057 242,.C0C 32.71 432.48 36,63
fodarate 137,47 ac.12  24C.70 0 32.58 A74.14 31.69
eroslon
Hequy svocion 120.°7  20.37 249.0C0 32,71 374,10 51.A8
Tatal: 447.72 100 730.7C 1cc 1180.72 1400
AT e o T e Ty g g g Rt g em L mr e e —_

- A P T e
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L.1.5 zonewier Mistribution of accessible forest Area
b arazing Licldernce claseen,

Ircidence 27 heavy drozing has been observed
In 12.71 percent 20 the araa and ircidence of medium
grazinag In 35%.91 pevzent oI the arca. In 23.18 vercent
of the a2rea, gra-ing incldence 1s Jlight while there
.3 no cgraringy in "5.20 percent cf 4‘he area. Grazing

in E0.62 percant »F the ar2n vhere Lt is medium to
heavy neoads Lo beoe ~hiched. Zonewicro distrwibution of
foerest arcn B3y graziig incidznce classes 1 given in
takble 0., 1.5.

Tahla VMo, 4.1.5

1180.72 Yo

145

Totnl area
Totnal sarmple plots
Uni.

- .
Grazirg Harva~a Zonr Fun jab Zone Total
incidamrne Axrors % Area % Area %
o i o ot ARy .y - -

Heavy —Zrsa~ing SS.7% 13.721 174.30 23.60 232.68 192.71
iz.21

Madiurm graz- 133.44 30.32 280.57 39.32 423.94
Ing

1T 32,00 182.60 24.72 332.72 28.18
i2n.n7 22.04 91.37  12.36 121.38 16.2

5
oral: 447 .02 107 738,70 1100 1180.72 100

i Bt ol el ] - ™, -™ o - - - el e e B Tl R 1

irtribution of accessibl

3
1w dencn clasooes.

b]

Lornst area

i cn 0f rory heavy £ire. 3.52%
of the area heos inc’deonen of freguont firez, 28.16 percent
of the aroa has inc'deonce of
there L3 no inci erre of "ir
+the area, Zonew? - a Adlstribuy
o, ALl .G

oceazlional fires while
o3 In 78.32 percent of

Tetal arca @00 1180,72 km
Total saple plots 3 142 2

Unit m
bl el Rl . Bt Rk Tl Bl Bl Bl Bl Tl el B St i Rl Tl ol Tl Tl Bl Bl S . Tl Bl Rl B B Rl Tl B )
Inken-ity of Heryonz Zono Funi=i» Zone Total
flro AXera % Aren P Arna %
 m T e T o o R T T s T T G A L Ny T AT e T a T AT e T a T AT e T e T s T AT a™ T e ™™
Very heav:r Firm - - - - - -
Trasutent “irec LT .9 33.20 4,4¢G 41.54 3.52
Cococaed r» 7 1T7L.TT 224540 227,700 21.46 232.4%0 28,16
Cdra

Yo flrg A3T, 57 75,37 473.17 64,05 B806.70 58,32
~tal: ‘A~.72 0 497 7°S.7) 0 1000 1180.72 100

w— -— = wm -—
- - - - - - - - - = . - - - - - - - -

Contents



A.1.7 Zorawlece “Cririlbvtion of 20 esslible foresk
Aazon by pla-btation sowenktial
f5.50 perc-=t of totzl Aactaoxgille forest arex
Mae ~orpe "or 77 ~rectatior o augmentatieon of stocking
Ly er=ichment ale-tstion,  Tnly 777 percent arsa
hAag 2rcr z-sesned -~ un-pl:in%oble while 33.80 percent
of &= pre nnads —r [urckher ghocki~g by way of
rla=lal inn,  Zorer "ro Jlstrikntlon “g given in table
.\TfJ.f‘-l-.“‘-
Tnt~:r_ P‘jr".'lo L.?
Total arca @ 1180072 ¥m
Tortel marple plots @0 142
Init  : lom
et e R Tl Bl e AN . Rl Tl T B el Bl e R e P e B B T B T R B B R R e i il et
Planta' "o Har > Thone Punizabh Znone Tckal
rehentlal Aren S Area b Area %
el Rl . i i Sl B P R e R i R R T e e Rt T N P I i T L [P
Flantsnle 216,37 7.7 4ABGLE0 £1.80 772.42 85,50

z
Uwplentabls - - 5.20 1.12 8.30 0.70
ja}

ot appli- 125,77 2G0T .20 a7.0¢ 39
colhle

T~ al: 447.72 120 T3G.70 100 1180.7 100

L i " U e g g e g mm g Mmoo
e e AT T AT e . T e T T T e T e T At T s T e T T a T AT AT s e T ™

Explansahery Boler—

F
Elantaticon notential wan zages=ed cnly
* thoge sample plots having tree crown
~over denslty of Ionae thaon 30%. Plantation
votential was Jdetermined by glving due
congideratinn Lo ropect, goil depth,
“rrinace, cror in surrounding area and
AtMer bictic and climstic Factors. The
aviram perod esible slope upto which
“Jantaticn <an be calsed was Kept as a0®
71 miniram 501l Zepth 20 cmsz. Sampla
r*ats having crown density of 30% or
_rore were aatagorised az not applilcable
~imzm plzatation potential of such area
“ram Lbo wolint of view of sfforestation
Teomoh 0L vy slgnificonce.
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Z.7.3 Zomesi e listributicon ©¢f accessible tree forest

vokerees

Aaras e Taoven
e A

2

ac -~ =1nln L cee forert area s 1072.62 Wm

Az 1z ~vilent from table Yo.4.2.8, miscellaneous
forest type ic prodominant in the region accounting for
7TNL52 prroent 2F the tetl tree forest area. Chir
Forest *vyp2 o3 in Puniah Zone only accounting for

7.%% pzwcent ln Tuanjeb Zone and Tor 4.64 percent in
the cegton on the whole, Similar is the case wikh
S5al 1hizh occur~ in Harysna Zone only and accounts for

156.67 perrcent tn Haryane while 11 accounts fer 6.52
prroent in Lhe -=gicn azc a whole. Other {oreslt Ltypes
ocour ave Khalr ond Hardwood mixed with conifers which
a~crant- for 12.72 parcent and 3.10 percent respectiively.
Zomewise dietri vvilion is givep in kable No.4.1.8.

T~tle Ho. 1.1.8

To~al area : 1072.62 ¥m°
Tetzl sample plots: 129

UCnilt : Torm
S T e e AT ATt A T AT AT R T AT Ty T e T e s T e T e e T e T e T e T A T s T At M T s T s T e e e T ™
Forre¥ tyre Faryano Zone Pyniab Zone Total
T roa a Area % Area %
Chix - - An .30 7.41 49,80 4.64

T Teoo? rixed 16.58 4.16 16.60 z2.47 33.28 3.10
wlé's moemifners

Sal £06.T72 106.G7 - - 56,72 6.22
j Ak 21.74 2z2.92 74,77 11,11 166.44 15.52
MEace? lancous ~25.78 5%6.25 371,20 792.01 7o%,.33 70,52
Trhnal: SC0.LZ 100 G72.20 10¢C 1072.062 100
By amatory noe 2
Specles comorising wore than 50% of
cr .

05, Hardwood mixed with
ra was the type in which conilfers
2ad leczved specicc occur in more
or leorg 'n faoe proportion,
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4.1.5 zenaewl n 2iectribk vtion_of accessible tres forest
area TN ci7o ~1nze

Az fa evident frar tahle ¥0.4.3.°9, pole crop
ie m—edminant 1l feound 12 “he recion. Cthe— sfze
~Yarceg are alc £ ecvally Alzthribmaked over the oreoa.

—_

Zrmewie~ Fisbrt rticn e given In table No.4.1.10.

-
T~tal axca : 1072.62 km”
Toeel =rople plots: 129 >
SN {1+ - SN SIS -
Sime ol or Yyyana 2010 Funjoo Zone Tntal
-2 > AvTen % Arean 76
Pe-~naoration T2 .03 TaT0 1.11 g2.04 T.74
Pole mren =Tt L,52 SEL.34 AR1.40 0 T71.60 T714.92 66.65
srmall * lrker T3L35 ~l33 74.70 11.11 108.06 10.08B
gl wimmer T2 .25 45 .50 £.18 66.52 5.20
*Hyvad elmo T o0a 25,00 - - 100.08 2.33

rl
Q)
L8
ol
H
Y
J
~
1
{
nJ
| -
]
3
[
I
N
[ ]
PN
Q
2
s
(]
~J
N
L]
i}
N
H
o
(& ]

ExDl:ﬁ“ﬁory (oSl

{0 11al s Eahdiu bl e 15 H o peolow 10 crmg diameter

| G-
] redominsting.

P2rle b : < r72p keotwaen 10 to less then 20 cms
Siameler predominatbing.

Srmall rlhar: Crop 10 gmz Lo under 30 ors
dlaretor predeminaltiing.

Adg ity : Tree witl dismster 30 cms and
rver precominating.

-
=2
'_l
s
3
O

i
3
-F

rea crop with no marked diameter
“ any s=iwm class.

A4,.2.10 2Z-necuwire iletriution of accessible tree forest
Aaroa s cecanerabicn stobus

corrplet-ly abseont over 89%9.91

Eegenaratiion is
percent area ~and inadagqilate over rest of the area.
This Irdiczte~ =hat are» cannot e rellied upon for
netvra” reaencc-tien.  Toaewize Aistributicn iz given
in bab = Neo.a, L0,
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Taole No2.4.

33 -

_-. lo

Total area
Total sarmple plots

o

Unlt:

1072.62
129
1:n12

-
Fs
Jom

- - - o mE gy - T e T e T AT AT e e T . —-—a= AT et g g g T g T,
Regonernti-n  Haryona Zone Yusiab Zonec Total
rtak- Mares % ared 75 Arca %
_-—l'—.-—aﬂn.—._-_-—-_.‘I_O_I—--'.-‘-_'.-.--4---_._O-l-.--—-_._._-‘--_.
rrnfyae - - - - - -
Afnoapte - - - - -
Inadegiate 53.28 14.%F 2.8n 741 108.18 10.
rbsent 341.54 85,42 522,57 022,59 964,44 2.901
Total: 400.32 160 5T2.20 100 1072.62 100
i Bl B Tl Bl e e R Rl e i B Nl i R . B R ot Il Bl Rl Bl el Rl et
Tvplanatory note:-
Ademiete rooeperati on: Leaﬂs whare 3 Oor more %han
2 seedlings (hiving UldmCLﬁT Deltweecn 2 cms to less
than 10 cms at hrenst height}., of economically

irpoztant sp

zclecs vere fcund in a regenaration

pint of 15 sg.meoter arco,
Insde~u=te rogenerction: jleons wherse lasc than
- :endl_nﬁe Tnavinw diometer teotween 2 cm3 to
lens *har 17 =mgs ak brea-t height), of
crccnemlicelly Lmportan%t specics were found in
rrronoratior plot of 16 s55. mehar arca.
.L.1) Zomepwiem Sirtxihuticn of sccesznible brse [orost
arap 3y inivries Lo the croo
RE.GT prroent area L3 svbh jected to man made/Un-
natural injuries, 1.5% veroont to w~aturzl Infuries an:d
“ba reraining 62.77 pveoercent area i3 frees of injuries.
Irjuries *n czop zedvan growth of Khe Limber produced,
rota—d *he gro-th ~f trecs arnd at Limes laad t<
mrrtatity i the trres. Zonewise dictributicn 1o
'J.J"‘"'F‘“) in t-‘-‘LbJ(:'.‘ TG . ﬁ-la 1le
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T?bl(“, hie N f._‘,__]_l.
Totzl aren : 1072.62 km”
Totzl sample plotc ¢ 122
Unit em®
-'.‘_l_.-'l--._".-l'-'I_.-._._.h-_.-'-_q-._."-._-'—-_..-.-'._.--_--l-._l—.
Type of Hovwana Zonn Tunisb_ Zonc Total
in ury Arca g fhra= et Area %
_-"-l-"."".-'._n—l-l'-—.—l—..—l—._ﬂ_-'—--.—C—.H.—-—l—-—l._--.-lﬁ-_l-n
Netural c.34 7.08 .30 1.23 16.54 1.5%
Man martn/ 18t.82 47.97 197,90 28,40 38z2.72 35.68
1= lols boh L B
L Eob Sy e i e
Abrent 203.26  S0.CC 472,10 TFO.L3T 673,26 62.77
Toral: 400,37 102 672.30 100 1072.62 100
yplanotoyy note:-

Injury wers Jjudged by ocrcular

crstimation In 2 ha arca around the
zantre af ploet, provided the
o

-~
[SLcroxm

1

acted trens Lformed at
arceont of thzo orop.

ilstural ‘riury: Ménns injury by
wind/ssnow or £fload, climber,
lilghtepning, »wildlife borerxr attarck,
1~2f defeliater oz other pe

m -~

Pl

i“an-mgde/Un-natural: Injury by
giraling/illicit £elling, scarving/
flre, leppling.
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zmarlse dinbribkion of accessible S=en
a for

foroant ere Y arl Swpeos And canop'
~ 3wy l-:r! r-]n‘.—;.sr\:_.‘
-
LY L] - -
T~ 1072062 *mT ol acresslble tres

e =k sraa, 15.60 km%0F area fallz under
'plentaticn® lenduse cl=gss. Thilis area haos not
Voen categorized in canopy dcnaﬁty classces.
THu~= the brgax up of 1056.02 km< area
crpresented by 1?27 sample plets 15 given in
table No.4.r.12.

Only 1.58 percent (16.68 km?) area has

ancpy denslty greatoer than 70 percent. 51,92
nnrcen* (548.28 km< } area hrs cenopy density

tween 3L pcrcent to 62 percent and 406,50 percent
(fQL.LG km< } area i3 below the canopy density
cf o0 porc"nu. forest Lypewise density iz
nighest in Sal forest type (20.00 percent) and
“hir forest type has least caonopy density of
17.2C percent. 1t m1y be montionad heore that
Zorezh Lype 53l cccurs in Haryana Zcone only
while Zhirc fowest type is found in Punjab Zone.
The canopy density in miscellaneous forest type
22 .5 percent vhich i5 egual to the cverall
c=nrey denclity of Shiwalik region. The overall
Zonrwiece canopy denslty i3 *30,5 percent for
™njzk 3hiwalik arca 28,1 pcrcent for Haryana
Shi” 1ik.
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41,13 Chana=5 in the Status of Serubk Areas.

During reconnAailsance the areas shown as scrub
on topo she~ts were found to have forest growth end
therafore were included under the cztegory of forest
area. The Shiwalik region ldncludea 323.90 km2 of acrub

arna out of thre toctal 1346.87 kn? of forest area surveyed,
Ares atitributas of th= forect area including scrubk have
bren dralt with in peras 4.1.1 to 4.1.12. It would be

of interest te study *he chenges in the land-use pattern
faring Lhe lact 19 yezras i.e. from 1266 to 1985 in the
—zrvh areg svIvevald,

Present lard-use of the scrub area in the
Shiwallk region

31. Laond-unma Haryena Zons Pun+jalk Zone Entire
*y (Abala Distt.) (Ropar, Hosh- Shiwalik

larpur & Region

Gurdaspur

Districts
kmz kmz kmz
- Dnonem trar forsst - 33.20 33.20
7. Modezately dense - 107990 107.90

trens forart

J. Open tres forest 33.35% 124,50 157.86
‘. Scr''b £, 24 8.3 le.64
S. Habkitarion - 8. 30 8. 30
Total 41.70 282420 323,90

It would 2hus be soen that as 2 result of
protrctlon measurss tazken up in Shiwalik region the land-use
pattern ¢f scrub area has been changed which shows positlive
~ign=s of improvement., 43.56% of scrub area has been
conrertmd to dense to moderstely dense tree forest and
A9 T4 o op~n tree forsst., Statua rerains static only in
5.14% of area whereas 2.50% 0of scrub arca has been
diverter for habitastion.
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nd and ctock taoahles

M

Disztributicn of volume per hectare (stock tabl=a)
and stons ver hectare (stand table) by species and
dl »mater claszfes in accessible tree forest area of the
zoars are gliven forest type wilse from table Nolo4,.2.1 %o
4.2.16.. The zone wise ctand and stock tables (all
fore~t “yors combined) are given in table No.4.2.17 to
q.2.20.

Th~ gizst of thesgrs tables {5 given belows

Zons Fores. type Areq vol/ha Stems/ha
m3
Haryane Shiwallk 1. Zhairc 2174 3.992 T6. 36
Z. Sal 6672 84.862 240.00
3. Hardwood 1568 24,898 i%0.00
mixed with
conifers
4. Miscella~ 22518 11,123 128,80
necus
All ferest 40032 22.330 136,25
types combined
Punjab Shiwalik i. Chirc 4280 42,466 123,30
2, Khalr 7470 4.011 80,00
3. Har 3wood 1660 14,700 140.00

mined withn
conifers

4, Miscella- 53120 6.166 83.900
negous
All forast 57430 8.826 82.970

types combined

4.2.1 Stotus of the growing-stoclk in forest typoes

Stand and skock tzbles of various forest types
cccurdng in the regicn for Haryana and Punjzb Zones have
benn procented in Table Noz. 4.2, 20 4,2,16, Table No.
4.1.12 ¢ives tae cancepy 3ensity classes distributicn by
foTe L tvpes fcor Harvaona a&nd Puniab Zones az well as for
the Sriwalik region. On the basis ©f stand, stock and
can~py deta, grcwing-sztocox status of verlcus forest
Typer oozuTing in the razion 1s civen below:
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Kaalr forest tiyrce:- This forest type occurs

BEztn 1n Baryans and Punjab Shiwallk over an area
of 9174 Ha =nd 7477 ha respectively. The volume
per hect=2re in HYaryana and Fuaiab are very low
ard commearable, pPeing 3.392 m< and 4.011 m
regoectively. 3Iimilarly, the stems per hectare
are 7%.25 and PRI respectively in Haryana and
Punisb. The basal arees o2nd crcp dia for Khair
forest type in Horyena Shiwalik is 1.496 mZ =nd
15.62 ¢r while in Punjar Shiwallk it 1s 1.48 m
am3d 13.23 -~m. Hence, there i3 practicelly no
AL Eferaence bet-zen tha structure of Khalr forest
type in Panjek and Harcyana. The cancpy cover
sir forest tvpe in the reglon is 31.82 percent,

The nropartion of Khair trees by volume is €9.9%

zma and 70.0% in Funjab. Other specles

=~ in Khezlx forest type are Dalbergia
siccoe, 32lai. Anoqgeissus species etc.

ezt tipe:- This forest type cccurs in
wiwallks cover mn area of 6672 ha. and
cen foind o occur in Funjab Shiwaliks.
The canzoy density in this forest type 1s
50.50%. The veluvme per hectare is 34,362 m3 of
which 28.3% is 3al. Crther species Lound assoclated
with 321 cre 3az2ndan, Khailr, 3ain, Tendu Semal etc.
Fer hectare stews in Sal forest type are 2490,
The bazel area for the crop is 13.47 m® and crop
Ala 5 2%5.73 cm. The 3al forests of this regjon
a~n of site guazlity II/IT1 and are belng worked
unier "Zhppice vith standard system”", The coppilce
rotztlon being 20 years and standavds are reteined
for 120 ye=ars, Hence the sztocking ig not
comrpa-able witkh the stor%ing given in the wield
Lable=,

F Lt

Hardwnand mixed with conifera:- This Eorest type
mocars Doth o in iaryana ond Purjab cver an area

nf “ARZ "a and L6600 ha respectivelg. The volume
per hec=ire in Yaryanz: ig 24,828 n? and vol/ha

in Punsi=~ 45 14.7202 m3., The stems per hectare
are 1%0 and 140 in Haryana and Punjab respectively.
The Dazzs’ 2r7ea 2nd the crop dia in Baryana is
5.71 m2 amd 22 ~m. Tha besal area and the crop
dia in Puajiak 1z 3.37 n’ and 13 em. The basal
area figartes 2r2 neot comparatle, The over all
cznop; d-naity is 23.5 percent. The conifer
asscciat=3 with the Marfwoods is Chir pine,

Other =picies ozcwuring in this forest type are
Dalkorcia sissnn., Lannes ccromendelica, Salai,
Cucalyptus, Anojolssus species Acacia catechu,
Tandu mtT.
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(1)

azlt bypei-a This forest Lype occurs
cver zn orea of 1932 Ya in Punjab Shiwalik and
maz ro+ baan found 4n occur 1in Harayvana Shiwalik.

Ta abvndance ¢f “hir in the over wood differentlates
this for=szt tvpe from ‘Herdwood mixed with conifers'’
The canop: £en .i-y iz 17.9%. The wvolume per

hectare 13 42,4645 m” and_stems per hectare are 123,
The basal area is 8.31 me= and crop dia is 24.22 cm.
The eontrioution of Chir in the volume 1s 77.17%.

Other specles oczuring ir this forest type are
Semal, Khz2ir, Tendu, Shirsham ete.  The volume per
fectare i3 42.4 m3 and stems per hecktare are 193,

Mizrmellanesus forest hyvpeia This type is the
ma=% abundsn%t in the region occurxing over an area
of 22518 g in Harvana and 53.20 ha in Punisb
Shiwalik., thus rczcounting for 70.52 percent of
the tree forest area (107262 ha). The canopy
Censity 15 35.84 percent. The basal area 1n
HaTtyana Shiwalikx 15 3.45 m? and the crop dia is
12.45 gm. The kasal area Iin Punjab Shiwalik is
.16 m* 2nd the crop dia is 17.68 cm. Scme of the
species occuring in this type are XKhalr, Eucalyptus,
S%“ishamn, 3ain, Sendan, Tondu. 3alai, Chir, Semal
etc, Theo poer hect=sre volume iz 11,1 m3in Haryana
and 6.2 w2 in Punisb., The steme per hectere in
Horyzona end Punjcb are 129 and 84 respectivelv.
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and the munbes of steoema are
~tcek in Puniab shiwveliks

- A
£ FmLema AT e 62::0 TC.
\

area of
stock of B23927 m
The grewilng
angd the nunbher
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4.3 Sampling nrror

nor Megtare growing stock for the

2nd “ho nuro~r of stems arce 109

takles and foregolng
in various fcrest
ccxc” to Vﬁ“Ylﬂg dagqree Wwhen compared
Overall canopy density
from 17 perc=nt in Tdir type to 50
Cverall canopy cover 1in
(takle No.4.1,12}.

~hat crop

12l cztocking.

percert
23S pr,,nct1VP as well
trus leading

er atteonticn 1s acoded 1in fuiture o

Stenderd crror percant of wolume is given below:

one

Funjab Ghiwalik

Haryana Shilwalilk

Cvarzll region

urker in bratkets indicate the nunber of
abhearvaticns on vhith the Arror 13 based.

Open
23 m2re susccptible
furthor, degradation
ard full protecticn
mainsain ecological balance.
such cpen aress
tholr productivity end to chnck

fu-ther 'sr“'d?t::n.

Contents



[ JUN R U T N DAY D Y DU NENY DURS DERY JINY TN NUN NEEE DAY DENS DENS TR DN RNER N T

YR M U DRI DU DU I T PR P DO N P P T R QR P e

0001 - - - - - - - »*7T 9°S3 =

Contents

1
L}

F i T 1 R T D R R R e e e -l.iuitl.i;i.i.l-lol-l-l.l-l-l.I-I.i.l.l-i.l-l.l'loi‘

- Nmm-m - - - - - - mmm.c mmMam ﬂm:\WEu mﬂ\Uﬁﬂﬁob

N N [N SO RN DUy DRy e FUIL R ey RR Ry ey ey Pl L

-

-lol.-loalv.l-lol.lt-ll.l..lo!o.l.-.ltl.-.llliIt.lllol-l.-;I-lvlol.‘ul.-l-'rl.-l.l-.i-l-l-

0'Q0T [IL’GE - - - - - - 621G Zas*¢cy =:1210L

b e b b Do osa B P P I W Ve b0 0,

llui.iolol-l-lrl-l.l-lil-loltl.Etltldl-l.ltl.lulciulol-lrl-idlclrlulclclhlvl.l

€€ ¥SL'Y - = - - - - - ¥GLy oI 'L

L'0 0sz'0 - - - - - - - 0520 sonditeong 3

al

i ' SLY'0 - - - - - - - GLY'0 31211335 2[Trams0g 'S

3 L tHL°Z - - - - - - IL3’T LTG0 U27[3CuUuoLel. eauu] iy
ftﬁ Oomuo - - - - - - » OOM-O OOﬁwHW Mﬂ@“ﬂﬂﬁﬂa lm
9°’g zC0’e - - - - - - - rAsL+ I *Jds  snss adouy A

!

67569 Lee*r? - = - ad -
.-l-l-I-l-lol-l-l-i-l-lcl.l-l.l-Iololui-l-i.l-loi-l-l.l.lolol-I-l-I-l-l-l-l-lnl.Itl-iol.l.l-lsl-I.l-[-l.l.l.l-l
4 - [230 +08 cg=QL  04L=09 03=05 0S5=07» 0%-0%L DE=0Z 0Z=01
(suD uy) SdS54Y¥1T0D d¥d L dAdv? L d 53 Tsadg = b
. -

RN JUNE IR N DN VY DG DN DENY JH N D N NN PUN IR R SN e P PR LR Y R P -lolol-I-i-l-I-l-lvl.l.lol-l-l.l-lol-l.l-lolul-lolol

mE 000, 1 ITUn

2y pLTIE 291y
PUYLI®y JO 2UOZ YTTBMTUS 3  UOTEY nys9a3ed> BIOI2Y 3  uUM3®I3s

_ _ *S3JF 3159J0] 2913 J[q[352008 U] 52557[0 I93oUe (D
AQ Y HUNTON DU S@S3TTO JeloWLs jp pu® 32 foeds Aq UNTOA (2303 30 UOTINQRIIGIQ

1'z°p "ON 2Tq2L



-l.l-l-lulb..n.o-t.l.i.l-n.lol-t.i-l-l-l-l.l-l.i-i.i.lul.l.l.l-lul.l-lolui-I.I-I-I.I.I.I.i.l.l.i-l

0'ootc = -~ 'z 0"y t'et 6°91 ’57 2°L1 I'31 a

Contents

-
]
.
a
1

ut.i.lnloi.l-iol.i.|.|¢l.l.lul.i.¢.I.l.luiol-l-l-lul-Iul.h-l.l.n-ldt-l.l-l-l-lvi-lcl.l-l.I.I-I-Iul-l.l -0

- 298°78 -~ 005'T OOE’E  GLZ'OL SLETYT 00L'7Z 626771 L3E7S1 (qu/ W) /ewWnTon

T ettt Y, ¥ _-.l-l-_-i.l.-..._-.lu_lu.l.-l-..lnl-lc_lol-.lq.l-.l-.l.l...-.ol_-'bl-‘t-l-.lc.ltlcl.rlolnlr.l.-.lvl_-.l

0°*00t 661 °395 = LLITT LEO'CZ 759°0) &606°G6 L6L'?IT CBG766 559201 ~i[230L

[ ey puy e L

PRI B P DAY I R D P I e PR I

Bt it ot Pttt atata ity a?

» »
| JR R I..-nl-l-Ivll!.-l--l.-l.lnll..l-.l..l-'tut..l.-l P e LA R E R R A

£ &r9°61 - LL3'e - LIt ~ - - - iel+3 14 B

-w L
0’z 652°11 - - - - L£8'F  ZOO'E  §99°T  ISL'0 SOWDWOY BRRUTMIL %L
L}
~ £ f NUTAS - - - - - - G u g S o T . 2
. 207

S A4 [3L°ET - - - LEG'S - ZL9°'9 252°2 -ofbraqreg *TuIRbng 4

¢t ZLTML = = - = - Z00’E 6997 106 °T 4Yordxcue rau soxddsorg ¥

T°0 005°0 » - - - = - - 005°0 2qTI> xrquag e

L0 OLT ¥ - - - - - - 6992 106°T 2TT9FT3I®T rIO2UYdINg *2

L10°227 2ZBE*T19 GEZ'P8 E6L'BST LEL'Z3 ELS'TS FI5NQOL 2IILYI ‘'t

P N i e P e Lt
.

898 EEL*TO0S =
.olul.lol-.I.I-.l.lol-l.l.lu.l-l._lcl

* T230L +03 03=0L O0L=C? 09=0G 05=0y _ O¥-0f _0€=~0Z7 _ 0Z=07
(3w2 u¥) §38S5vY1D TEEEE I A satoods ONtS

-I.I-l.l.l.l.l.l-l.l.l-l.l-l-l.Ivl.l-l-l-l.lul-loloial-lol.l-l-iol-lvlolololol-I-l-lol-l

(IR NN JUy DUy iy R RN RO TR X e | JU A N e e L L R A A

mE 000, ! ITUN

2y 2L99 3 B3IV
uoibay 23Snqox BRAIOYS ¢ uMBIRS

L e L AL LR

rugfaRy 30 SUCZT (TI*MTYS ¢

TI918 350103 29913 J[g1539002 Uf ses3e(d JIIu= 1P
. Xq o4 /5Un{OA PUE GOCEE[O Y939ud|p puU? Sefoods AQ JuUN{OA [2303 JO UOTINGFAISTA

Z2'z°y CON S1Q®L



-ll-..lnl._l.l.-l.lolclalnl-l.l-l-_l.lol....a.lql.ltl.cl.nl..lolal..l.l-I-l.lﬁl-l.lnlnlol.l.laln'.l.I.Ipl..lnl.olnl...-l—.l.cl,

0°001 = = = - T°0¢ - g1t €LY g*02 v

e fmfy Ipipigtipiplaigipgaicta’ e " m ' a’a's' v’ a‘'g"'a*'r*'e'a*'r'a'n's

Contents

I QN PERy N ) DU DU JERy QNI I N DU IR DEIG N QI D pen g e R LR R

86842 - = - 00s*L - GZ6"L G6T°'F  FLT'S Hmz\weu Ey/sumyop

.-I-I-l.I.Iql.l-l-l.l.l.l-lpl.lolalql.lolof.I-I-l-I-I-Inlo!-l-l.l-lololalolol-!.Iol-l-l.l-l.l-lal-lal.l-Inl-l-l

0'00T TEG'1¥ - - - 016%¢1t - 612°CT TLIL 1€6°8 ~:TE30]

I W D W I N SN D TN DN T NN N SN D I DN DUNY DR DU ST DN RN DU RN DU I NG SN YN DA N Dy ey ey pup Py e P S PR R RN R R DL R R R T Rl R

8°1 16L°0 = - - - - - - 16L°0 ‘DETH ‘6
s L't - - - - - - ¥FEE*T poctp  TsojuUDwWol BITRUTLIS] ‘o
£°11  026'r - - - - - 793 3 - ggy*o TOTIPpUEWOIOD EBULLT ‘g

LOIED XOqueg 'S
€13c7a2

8'1 18070 - - - - - - - 15L°0 S3033% FruqueynAy tg
[ s=p7

AR 0050 - - - - - - - oo0c'o  ~orBIearEp rIUiEhne ¢

P00 rEE - . - - - R 4 3 -

23

LN s [l AR ] - r 'y Dyrt~n - FC1 Yy nﬂuﬁ—ov ﬂh..ﬁqﬁ .ﬂ.dc.—hu“.:n.HV\O.u RS
69 GEB'T - - - - - - $CE°]  TOS'1 edds enssjebouy 'L

W-_M HOW.-— - - - - - - *mﬂ__._.m M‘Hﬂqo ﬂrﬂu.’.fu.n..nv .H.H.Uuhh.vf- N ..ﬂ

P I R I U I ey P S IR R I L R U Y R e - R LI W SR Y N T A Vo le L 8 b B 8 8 ¥ o e
Ye 130 +0f OB~0f 0L-02 gg-0 Q<= 0% 0F =0t 0t ~U¢ 0c~01
{=w5 U7) C e vV 70 t 5 4% BV 1G caToode ‘onte

oW u 1 I LI

o e ¢ . L

nl-lﬁl_...!--lo'-fnnl-l.

P 8 T gt 1 _ gty Tt glginitus lmfalagt gy m'pTat*pfatew’'vnlia  mia’'s

AT T TR T S S S S SU
(U 000 ¢ aTUn
Ty oeeer TSIV

vurlaey, 3¢ SuUSt XITEAIYs ¢ uothiy £30T TUCD UM [OOAMPITY ¢ UN3EA3C

“¥iar SScd0d svod wlQloowoo L) EecSEjo Ji JWVF I
TG LU/ LD 0F pdi BEBEL [or Jeoewt JP PUL EojuvGt AQ &UMTes 18403 3C UCTLRIIIASIA

AR S AL e



L anlnlﬂlﬂl-l.'-l-l.'.l.-.'.'-l.l-l.'.l.'-l.'.l.la"'.-.l-'.-.'O-.'.l.'.l.lal

PR S e e AL N e L R VR NSRS R e e B

0*00T - - - - -

l.l.l-ln'1'.-.'.--'.'1'.'0-.'.'.'ololo‘oiol-1l-llaln

- £Z1°T1 - - - -

et e P b, b,

0'00T 96¥°0S2 = - - =

| 4 BZ9 LS = T = -

0Lty - - - -

¥l - - - -

‘6 €9L°tt - - -
1L 165 L1 . - - -

L't BEE'9 " - - -

¥EQ"T - -

- 44
~
-
©

BIG*HS - - - -
AR ST . . , -
oae " o - - - -
€2 [e°s

[T 618 I 74 - - - -

!n‘.l-l-l-!-lq'o'.l-l-'-l-lulc'lln'm‘nluir!qlnln!.!-\ql.l.'-|-|-|o1nf-|o|-|-q

pe=0¢

%o 1rLaa) 4 01 0c~04L  0/-00

69L'ET - - =

0¢=0

¥Y'c 0°LT | A1 2'1y 9%

RN WY PHRONNY WIS DU WY YR U P IR Y PR PR R T P D R T R

6e0°1

YN TN N TP U SUNY JENY DU RS JUN S DN TN I Y PENY SN DN RN DU NN DU DI I UNY U QS pe ey ey ey pe e R R AL R R R

69L°CT

IQ'.'Q'.-Q'O'.'.-‘Il'--tl-'1-u--lalal-'-lqiql.lnlll.ltlnl.'.lb'.l.l.'.lcl

LBB°T €09° BLS'F ﬁm;\wev BY/BUNMTCA

Te¥"24 S¥1°Te 180°¢OT =iT®30L

- LO0*6  €SE'STt 65Z°tC

659°2 1061

*

= * Fee 1l =

- 17% ¢ TeL'z  80S*E EQEJIES PIIIEMAC 0P

- TO0'E  1€L°T  T0G'T uoidxcuelew SCILIEOIG

00¢* 0 seplotbieglep ETUTRENQ

- - tee'y

- - EOD'y T¢/°0 ©SOAUFWOT FTTPUTWST )
- 600 °2¢ EB1S°ZZ 16001 FOTISPULUCIED TSUUEY
r ceLe co0*¢ Lot GG enerTE Doty
- - - 00s*C QOEFE Y. 1bI=QIr()
= - LEE’s  005°0 rnad/iteons
- - cocto  CLE‘TY RUDSIED T IDEDY

&, a8 _— o b b et T,

0§=07  0f%0f 07 0T

[EITEITSY) SgeeENUO

I B D I S e i o o AT Pl P R R LR

3 TN
oIy

ﬂF s 000 1
'ty pl1Lge ¢

TUrZaty 36 euor XITES UL 8 uothey

oT TGy ‘o

e tpfe e (oo Fn

e Lo WVIUO

CROFUT T{56T]" ¢ LM AL

TeaJk 4f A03 & A% W Q) Cadir U LefOijl JC3el i

AL TUALL (Ll PLAY

LeCEE L oogee p [P Lejow0c A SLLGICAS TUL0Y 3C UOTLNLGTIGCIL

“ QI

B B o S S b e o

OSTH €1

Contents

€107 TIT] PTURUYONE  “ZT
1713
BEQIeD XEQUCE ‘17

T1ubangroa snul=a ‘01

'C
'Y

s



Contents

* v . P "l ararm

P ' m Vg P gt ? g Pt g’ w
0’00t - - = - 3'8¢ ESe 2 2L L3T 17t %

[ JR T T T N SN N DU SR T Y Y

' ' m "  n twt alulig P Pyt Pl Panlab b, baPa?tyy Py 2P0, %, ,w'm?m

PO DU DR NI N | I DAY NS JPUNY DN DU DN TN RN DR JENE NN RN LI JUE RN N TN DD (R DR e JUR DN DR RVES DNED DU e PR IS e R R
- 99p°T7 - - - EEYIT e 3¢E°L 052D 3219 {3/ 2/ oa

g T milt ey i oy Py ¥y .:l-l-i-.lulol-i-l-l-lnlnl_..l-Iw.l-_l-.l.la..l_._.l_-lolu.l-Io.lul.v.lnl_-l....ltl.ltl-lo..-o.l-l_-lvl-r....l-l.l._.l_-.lvlolb.l

D'0GL  E8P°TIL - - ~  JEB8°(3 CyS°(E 4Lr’9t  GZI’It  ¢O0S°CE =i {2304

Iclsislllulu‘ul-lo-uli‘-l-----'-‘tlvi-;!ll(iit't'nIil-l!lvl-l-l.ltl-‘ol-|llh|kl.tvikluiubbluI | Uy P DU Dy A - |

3'GT 0oz ’ee K - - €L " - nca*It 793" 5 3T

- 770 36370 - - . - ~ - . 5670 R i S
_ ' ZL6'9 - - - - - 3L6 % - 9§5°0 Ho(ArouRTrw soridsory 'y
Gt BLY'L - - - - - - - oLy*L THIIMD TLIEIY M
L0 53270 = - - = - - = 672°0 1q3s x2gkoq 2

- =  QOL*¥L 0¥5'If  Z05°0% 575271 L2311 [Tubingxor saufa °T

T°LL - »60°291

alwmtalatleatlale"'a’g'a'v'w ety iyt 'ty e?andyta

», (*10n" ~ ¥03 _ 03=0L OL=(9_ 09 52

(SWo U§) 5318

[ JN YN VNS DERY JUNY DNV NNy DY DUNY MR NENY YU DUND THRN NN JENY VEN NN JENY DR JER NN DR NN DN
¢ 1000, 4 3T4n
¥4 06y ! 31y

Qe fund 3O IUOZ NIT=ATUS t UOTLeH Frubangxoxr snu¥d 1 un3ItIIS

S B R T QNN D LI e -t b [P DY R NN P D IR RO e R LT

05 " 0S~0% _ Oym0E 0t =07 07201
w

¥ ID 413Ny I d 5@ foeds e 's

Y YN T U NN DN DN YN NN DENY DU DUND DENY DO DN DUNY DURY JURY DENY DUND DR [Ny PR uR PR R ey FeR R

. 'EOIT 159103 9375 S]qJ55900F U] 59852[0 JI39W8 1P
AQ 2Y/QUnToA PUR SISS2TD IIJIWRT TP PUR S2TIAAS A SUMTOA [230% IO UOTIRQIIISIA

§°z°p N PTTL



-y Py "

PR R -t

grQul - -

FERFELI R PN T N N Ry D PUR A IR B Y

. [10*> -

6'CoI £95°6¢C -

LAY LA T I T I R B L e e |

)

57 QEL’E -
9°1 RAF'0 -
5'3 959°¢ -~

0°LL YLO'EE -

LR RN AL P P TR R P I A R ]

% T12301 $08

a8

| [ R S N R N Y T

03=0

- - - . 3°01 ¢ 58

IR DT Ry R D R el D U e DR B RS DS Uy BN U DY I e R e ]

Contents

altmlg'u'alatslaslatatinfiol e’ lal alfmlatnbe YaTa P laPad , Fob Vol 0y P PV a0 a3 b 0% bty dmd

’
i

PN N DY S R RN PR T 2

- - - - £CyD 5E {1/ W) 2/>mEoa
4

AP mtm oy fanfla oottt T P Pt P P by Vgt 2 B, Pl o Pn® o P b P P Pm e 0 B B, 0 o o3 S Py By B 0o W ® oy

- = = = LEZ'E 9eLl’az

123901

B L R N e e R L o e T e I o I e I I e i L P L R
= - E ] - - MMF#M ll\...\.-..ﬂﬂh o...‘
- - - - - 86%°0 *dds 3nssTadbcouy ¢

. - - - 3512 367'0 0093

15 2533412 "2

- - " - 6L0"T G68°TE nyce323 2rrasy 1

0L=09 C9=05 ~ 03=0¥ 07-=0E 0f =02 0Z=01

Pom P b

4 4000, 1
=Y Lyl o
qelund ;o Jucz YFIPATYS 1

(suD uf¥)
-t g -u-.-l-ltlv.l.l-I.-l..l-l-lol-.lol-l.-la.l.l-lol-lcl.l.l.l.lolol.lul-lo.l-l-Iol.l-l..l...l.-.l-l-l-Iol_ol_-l._lol_
ITUn
29Iy

uo 3oy

5383710 d3ILIWY Id

nYyoses ooy

*T918 139107 9213 2[U}559002 U} 5955210 J935U2 D

A BUL/VUN[OA DU 59352 (D IT239WD P [UP 3@ f-eids Ag QUO[OA (2303 JO UOFIN[I3s fq

m.m.v.nz ST T

RN P Y NI PRy DR DR DT I D IR RN JUE Y Py NI T Y DU N D DS N DN DU JUR DN DU QN NN

coToedg *eN'g

tN32I3S



Contents

LI e e Ll T JF R Yy PNy DI Ry I DN DR DY NN DUNE D JERINEY DI I DR NI Y P DY DR DER JERS NN JENY DENY MR Y JEDY DN UL IR S M R L UL R PN PRAL QIR D N L PO
hl

0'001 - - - - - - 6ty 0°LY [°'6¢ %

EETRLE LRI RS UL U D R Qi UGS QN DU P e PN TN JUUR R DU UGN U JUR JUGR JUIE RN QNI JUNE RV IR QUL JRGey QUGG NN I QNI DA DU DU TN QRSN Ny U e e e Al L AR N S R PR RN

00L’¥T - - - - - 657’9  005°T  OSL°S (Fu/ W) Bsunton

L R N S QN Py DUEE RNy JUN P DS DU DR I DRRY Uy D Y N I N TN Y QU S JE DY R TUF R (NN DN DN I NN SR TR PR R L R e e e e R i

arans ~ng v - - - - - PATAAT ror sy AR A S =17,

a »

I L A e R LR R T e e T I e T o B I L N e e T e N e I T g e o R L L I e e e i e ]

R A E¥L"T - - - - - - - 3 TR DETH 'Y
{'e Lri'd - - - - - - - Lyl '8
(’EL Sr8°Lt » - - - - 51,3 0ST’¥ Cas"y FTURINgXOX upu‘; 'Z
LT - L90"%y = - - - = Z886°'T - SLO°2 nyYSIged S22V Y

tnln"'s‘eninteipgla?alginginlali?g gl imiat g lg ol el _t o iogt e el fudlaudadot ta o Buity S _d_ 0 _Butey Pa P ol ittt igtnty

% 1130] ¥08  08=0L 0L=09 09=0G  0G=0¥  Gy=CE pE=02 02=01 :
(5W3 uj) 5sd388Y 1D SdlduWyY [ d safoads CcN'S

u.lnl-i-l...l._.ltl-lnl.l-l-lol-l-.ltll.l.nl.ilt.lbl-l.blol.lul-lul-lvlul.'ti-.lilol'lolcltldlolalnlol-l.l-ill-lula.lul.l-.lul

£ B +000, ITUn
Y 0997 ¢ LRy
g2 furg 30 Juoz NFIIATYS ¢t uofbay SI2JTUCO UM PCOAPIH ¢ UMIBIIG

*2YIT 359107 29I] P[JF56@002 UF SWGSETI Je3sW2Ip
AQ FYAFUATOA  puUR SISSBO I3 TP PU? 53 Loads Aq Pwn(oa [$303 30 UoTangTais|d

L'z'y "ON P19



IR PSR L R L I I R R U P I UYL R D DU Qe QR U S N M

i P R S P I e P LT U R D N RPN

-
I
i
.
i
]
.

P P P b Py P ¥ P b g ? o v -

0*001 - - - - a'g 37 gror RN L'rr

Contents

a L] » L] - Py P Y »

e e A

4
[}

i P ¥ a ety P T P= mPml et " e et el g  m g eyt mlmt ! gl m P wtn”

99179 - - = 63670 GAZ’d €99°0  080°C7  GSL'Z (3147 1) =u/ounrop

- P By P

-t ® .

» [ . DA N P N B o B B b,

U L D T ey L R R UL P e P . -

PR DR D R U N D JEE DI DN DS DU UL L UG R D Y N R e - ~

0°00T 0SS°'LzE - - - 34941 ofi'ar £77%5¢€ CIOTITT 8L5*9rE -17210L

L L R e T L L T T e i L L L e e T e e L v R A A T R L R L L

“1c £€a"E0T - - - ag7°L - 9L6°S  00Z'€E  615°LS | asEL T
_ - ¥95°€ 1Y sesspabouy tor

= L2 I a
»
—
-
[nd] r
h
-
(341
|
I
i
]
]

0 4¥2'0 - - - - - - - 6¥2°0 sniddrrony *5
L3 967721 - : - UG r 2 - " TTATNTAT manTr en
A 36¥%°0 - - - ~ - - : Ju7°0 SEITLPT VETITUNL 'L
1 0'ST 0Lssy - - - - - ¥76°cf  095°12  Jre’El 003sY3 BoIdqed '

<3 vo - - : - = - 969°7 E¥L"T 2qI0 X2Iquog g
T £350°G - - - - - - Q751 GELE uorlgon: (3 monnﬁﬁcﬁa 'y
*TT £09°9¢ - - - - - Z66°1 91E "y Sz e NS28322 222y g
! 5229 - - - - - - 5%2°1 096°7 39pFaThIIqQURP 2 [1T2BNY *2

4
m.
1'Z¢ IL2750T - - - - 6ET"GT  IZe el L2 "9r a¢l*CE TCEIIRU?WwOICY IuuTT °f

LA DU N B N T N R R e I R e e N L e L T e R

” 12301 +03  08~0L 0,=09  09-0g  0G~0¥  0»=CE CE~07 0z-01

LIPS SN U P Ay RNy DU DU QNN DRy DER DUNY NN JUS DUDY DGR JUEN DN QIS DENY DR DENNY DS DU RSN NN DN U DU DUID DGR DN DN R

(54D ut) SASSY 1D ddLaddY L a s3roadg oS

[ TN DN NN DU DAY DER DNEY DU DN DENY DN N DEN JrUY RESN DEN N QU FTE N

mE 1000, ! ITuqn
?Q QZiES t a3y
qefund 3o AUz YJIATYS uQ ey SNOSUR [T I UM3eI3g

"B312 155307 95J3 3TQ[SSSOV2 UL S3SS2Y0 1313w D
sﬂ B /9UNTOA PUR S3552[0 JI@1alP® [P LU S27o205 AQ JUMIOA (2203 10 UDIANQTIIS TG

8°Z'y "ON 9T9F]L



Contents

L N I NI P i-.l—loll-_.luln.l!..lt.li.l_v.l-l-.l--.liltt\ltlvlol-ll".‘il-l-uulil_-'o.ltcl'l-I.v,lvivl-l.-I..l.-.li.‘.l—_rl-!--.-..l.-..l-

0*cal - - - - - - - 3’y 2’55 %
L T T P e e o e I T T o e T e T o e e o T e e T o e e e e e R e e L AL R LR R R L AR
9¢ "9L - - - - - - £9°¢ $L74 ) Pa-p = BT

O N D U N T T R MR A U DERY NENY Y NN YT S D P Y N MY TN Y NI TN R DA SN JEAY D O R Y D JU ey e e TR DR D DR P e e e L L e

9700t 95700L = - N . - - 25 'EE 0Z°L39 , -t 72351,

P Tl a et e ' e el g et ip telpt o Tat gl g g ety i tle e i tatn f et bt et it et e Pa P P Fa P a b o b By PPt b bt b g,

9°72 9¥*0G1l - - - - - - - 97 "RS1 ‘IS TN L
_._.‘ L a..-m UJ - - £ - £} - - .w.m -Mw .hﬂﬂ#nH»f H“er.\.gm d@

*3 P32ILAT LIS g *a

(S0 ]

A g3 . - - - - = o 7
! 9 20°s¢ - = - - = = 7E '3 39°9T IofdpusuwOId 23uuet Y

¢TI rE 3 - - - - - - = y T o)) FI- 36 e Il Hage T gl £ 45

[
]

e rdds 5N55 TRy 'z

o

_‘h‘v -Um -mm - - = - - = - Wp

5°59 oL'*asy - = - - = - 20*s2 59°ELY nys33ed °yo2zy 1

L I N N RS £UR Y Ry D [ U Y NNy NN DN NN DENN DERN DU JEND NN DUSY DY USRS Ny JEIp. Ry AR DEN -Iblnlbl.-l-loltl-lolo.l_-l-let.-I-.l_..l-l_-l-.lfl-l-lol

*, 12301 +08 Qa=0L O0OL=CO 09=0g 0Ss=0% Qy=0L Ce=02 0zZ*01
(SWO dT) SdS58Y1T9 N K 33 [ads *ON°$

TPt ettt al e lat g o Y Tt tntlalal todatry

'.l..-"

P R S R Ty P [ N Y DTN UL N DR NN S U QY DR Iy DRy JENY DEIS Py DR N Y UL Ry UGN WY (S R Jy JE

sus3¥ ,000, ¢ ITUn
Y pLIS @ WY
BURSIRY JO SUOZ XFI®ATYSs ¢ UOIEay nyoages BfIRsy 1 WN32I3§

PRIIR JIVL0F 9213 ATYTFSIONR UT SASSTLOD II3ou2ip
AQ 2Y/SURIT PUR S35sBTD J93RWLBTP PUl ua [o9as Aq S35 [2303 IO uorianqTIsid

6°2°p "ON STQRL



slaln'pitigiw "mtw?lwtn el Vgt ot oV " m bl gt ? gt g ? Pl

R L I e R R S LT N R R N R T R R A LT I P R R R

-

o "

e

L]

i
=

I’ ,_”

"'-" [N
-
I a) I

1l

-P_. ‘q.l

4

L} L]
L P P LIy R e R e e o I Ll - T e R T T Tl T Y

Contents

1001 - - 3’0 50 9’7 8" 2°51 B5°ZC 715 "

R T P T L T o e e e o B e T T L o P T L L I e e i e T e e e e N P e L N )

20'Cy2 - 927 92°1 52'9 523t CELE 00°G5 05°2271 2/ 38

'm' el 't alal gttt m el ytanfm Pt Py ittt "™,

000t 3¢ {091 - *£’8 7€ °8 OL*1r Cr’301 0T'052 26°'99€ CECLIS =i{2304

U JURY N DU R 1N U T DAY DU DN DU JENE DUS JUNN DURY DY DUIE N DENY WY DUGY-JENY Y I DN DU DY JUNE JUNY RN DUNY DAY DN DU DEN NN Juy DENS DN DAY DURE DO JUID DU DUEY JENY JUUL JERN DN N e

o't 3991 - ¥€ '3 e '3 - - ~ = FOSTI '8

9°€ a¢ '35 - - - - w's £ '3 3931 7p*57 230UBWOY 2 FLRUTLLISG, A
} w«.n.w ﬁ..\uww_uﬁ \._ = oA — - - .h.._—.k___n \._.__-.ﬂ.ru R . -\
o IO F
W gL 0I°5¢1 - - o - 72’3 a OL'Ty  J0°5L ~OIbIIAIRP 2Tumbnn g
i uot
Tty et - - - - - € *8 59 9T yo'cgs —fxouzysuw sorfdsorg 'y
nsy ag 1y - - - - - - - 65991 2II0 KRqulg e
A ] - L9399 - = - = =- - §9°91 Y0*09 TITOFTIZT @FUUYORYT *Z
3°0L ¥y2'r It - - w's 9g *t € rL’Te  CSYEEZ  15'8S5C L3035 2338gor I ray3 ’t
VIR S DR T T FU T gy R SR DU ISR DR DR QNG QR QNS DY DY U JERN U JUN N JEAR PR N - l_-.lb'ul.-'tl--_‘I._.!|\|~I-§lv.‘-l.l!l"h..!lli.l."b".ld.i'd'

% 12396 +08 08=0L 0L=09 09=05 omuov 0¥=CE gt =02 02=01

PR R

LIPS LT U N D e D P N T L P (N U [N U DR U PR P Iu.i-l.l-lvlviblil.lclol-_..liltltl.lolti-lululﬁltl-lb.lolbl-cl

(G uy) SEIs g4%10 43I LJddYId s97%9dg *CH*S

Sw23is 000, ¢ ATUN
Y 2099t vory

2welapy JO WOZ NITEATYS + uotfay 2ASNYOT 23ISYS 1 um3aas

'Bale 159107 2903 D[15-90°8 U 5955210 Jajelelp
W] BY/SURIS DUT SPESE[J ARIFUT [P PUP 9905 Ad SWP3S (2303 19 UOFK]FI35 1

0r1*z"p "ON °2Tq2L



k] L R T L LT T

0007

PO

Di-.l-iul-l-ul-.-i-_al..lui.-.lul-.-‘-‘v-l.-.lbll-.l'.-ll-i-itlilvl-oi..-‘lrl

na*0st
0'00¢(

T P ¥ o P ¥

07052

TSR P R e

Q'Qt 20°se

0'0t 20752

L3 19731

[ L]
vt

L9 39 °91

%

[230L +0

3

w Pan T Py v

P PraTm P P mm# 2ty b bt 3 b,

R e e T L

Pl g o Pt igd Pa?

- P, i20u? 1 a-A
5
[P U Y L DN YU T i D I R R
- : g3 -
- L] -
- 00 °*g
_" L.

[
-

an ~a

e’

Pmlmtlualygtalarasd

\l
[}

-y P by - |.-|U-lc|.| -

€8-04 ohloo £9-09 05—

LU R R BN IR

¥

[Y L

| JUNS DU U RN U N DRI R Ve Vo P Py " P e

0°'01 L'9t 0*0G4,
PR Ty T DE R N D D e e B U e L R T e
g0°ST  00°S ] By /s 398
| YN T DU TN IR N D E] »
*52 0L'tr

Vs P VP Py Py P B,

20°5%

3’
s

wa oy

Pt mtm ' m®alagtat .yt gtm?

FARETA -

L

Py ™
HE

(239

| P U N

*a8 I

g0 91 2503U3L0T TTTFULIRY

r
e 3 - £ '3 IOIIACURWAICT THuUnT
’ 7€ - IATID XD
15 TI)
= - Z0°gZ - 1032 SayIUegISaY
33DF
: - S37T 0 NERTOITPR g tad
|
33 7z '3 y0*C3 TTMIINGXOT ST
1
- %€ '8 z0°G7 sdds sassiasouy
= re'8 ¥E '3 nyoaw TIOWY

B U TN DR Y

07 T 3p=0F - 58507~ 0z=0T

-— e V¥,

.ooo.
Y 89971
LI FO PUOZ AFT2MTYS

PR S R L ]

545

T3 t'm e

t

§3ISHEYTO

- ] . .

(5% a1

Pma ¥ -t tm

ITUN
2337

uoftay

L JNT YUY D Y N TR N T e e R P R R

seToadg

L L

43I T INWNYIA

13JTU0S Y3ITA POOMpI®H ! ULMITIIS

T231I® 315230] @313

d(qli5e008 U] 595520 J9euR D

Aq 2y/sweys pur

32538 [0 JIP39L® [P pU? U@ fouda

[1°z°y "oN

Xq 30a3s (2303 JO LOTIRQTIISTA

3 GCh

LA L

P Sy ey |

Pm Vg b By

Contents

P Vi ¥

P P P B P b B oA b Y o )

'T

e taslealgl ol tat'g'a?’a’a?ine's

ioz im

.—l



T W gyTgl ! eIp "doad W c¥*E 1 BoIR [ESEQ
ololol-l.l-l-l.l.l.t.l.l-l.l-lol-!oi-lof-l-l-l.l.l.lqlqlnlwl-lnl-lﬂl-l1I1l-Iililolol-lolql-IJI-Ial-l-Iololol,
0*001 - - -, = - 60 A3 ¥°91  €°6L %

B o B O B B B P ot L B T S B o S P T P P W o P Py P P P B P P P O P P O b 0 b 0, 0§ b v b b b bbb, b

szt - - - - 1°1 ¥y 1°12 2*201 ey /cuRyg

R TV T SN D DU SN DU SN JERY DU DAY JENY DU NN DY DUNY DENY DG JENN DY DNy DG pE pEN N pEy N R PR MR PR NS PR NS R e e P A A A PR R P AL AR A AR L

0°00T1 2E*Z067 - - = - 20'GZ BO°00T BL°'GL¥ ¥B*10LZ =:T®30L

I PR DS DU DU DU DAY DAY NI Y YN JNY JEN PRRY NN DN JENY DNy DY DU DU PENJEN AL DEN ER PEE e M e R e e P P L L AL I L R L L P PR LA R P L

0°€E 01°656 - - - - y 20°SZ  9¥*est 29°SLL *asTH  °C1
g2 ARLY - - - - - - ©9°91  ¥0'0G PBTIGITIET eueuyong *g1

[P .

Contents

."-

£°0 ¥E°8 - - - - - - A - Eqreo xEquog 11
TTUubIngxoa snufa 07

[
™~
o

L}
uw
o

1

]

[

6°0 co'se - - -

t
~ L'S 91*00¢ - - - - - 89°91 89°01 08*e9T  ®AFIISS BITI#FMEQR ‘6
w noTAX
I ¥ 80°001 - - = - - ¥ 47 0F*ce ~oue 1w soxidsorg e
, sep1o%h

60 ¢0°sT - i - - - - L@ 89071 ~IRqTeEp BFUILbno ‘L
L1 ¥0°0¢ = - = - - - 20°5¢ g0*¢7 eSOUIWO] ETITRUTWIST ‘g
A og°set - - - - - 0L'1% BO'007 @¥*CEIEDTIRQURWOICD EOUUET  *G
0*02 9F *SLS - = o - - BE'®  ¥0°0S  BO0°2IS *dds enscTebouy ‘¥
£°0 ¥E°8 - - - - - - - oossts eThISqIEQ ‘L
LT F0'0S - - - - - - 9g‘¢C  89°91 enzaiteang ‘7

<A ¥L"80% - - - - - - ¥0°0S OL*BSF NYSSED BIDEDY *1

'-_l!-.'.-!ll.l—o.l...l-.llI.-.lol.'l-alalll.l.l-I.Cl-ol..lt'll!l.l.l.-ltal_._l-ll..l.-r..-ll'-l»n.‘..'.l.-lil0|l|Oll!l..ll..l'.l.’.nlrl.-l-."aln-l

Te3or +08§ 0B=0., 0L=0S 09=0S D&=0y  Or=0E  0£-0C  02-01

¥

(EuS UT) EEZ5sYyYn7d VI LERVYIG estocds TOR 'S
|al.|.l.-.t-l.l-’-!-l-l-l.l.l.nlnl.l.nfnl-.r-l-l.ol.lo.l.l.l-lnl.l.l..olo.lnlar.ol-lnl.-lnlol-!nl-l-l-l-l-’-l-l-l-lalaiil.I
‘SUSIC (000, ! 37U
*ey giszz ! oIy
cuedIey Jo puUOZ NFTCATUS ¢ nOﬂ@wﬂ ENOSURTYSDETH ¢ UNIPIIS

GTAIEERLE U} U ESELD Zeaonr jpr .
g5 TE305 9 COTIN333E1T SZ1°C % OB “la=d



wo g1z*%2 tefp doadn
u Is*g t E2J% TBEedg

ol.l.lo.ﬂl.lol.lo'ol4'-lolclllclu‘ol!l.'o'-’|‘||o|¢|llol0li'.l.l.ldl.lO'.lo'al.'.lll.-t-ll-l.lolol.l.'o'.--l.

0°00T - - - - = 1*9 1 A2 8L 6°21 869 %

Contents

oottt b8 et b 8 89 e Tt e 8t # Pt i baialatatn et fataleiainiete’ete ' ota’eintelnla’atatatetntatniatasotoi
£*c6l - - - L°TT  9°9 0°6T 0°s2 0°SE1 (FoN) ®y/suweig
oot o b § Sy S St et ettt ta et tm bt tnlarntatelatatatetatntateleletalateintatatatetatetetetetetatete
0°001 8296 - - - 1°8Ss 2°tt L% G'%¥2T E*ILY -1 7e30L
S PU UL UPU IS SHPUP SRPTIP TP I PRSI Y e S JUPYRS O RO PRE P PP PR PP
, S°OF 1°06¢C - - - £°e - - ¥°99 ¥ S1€ SOEFH  *9
™ geg £'g - - - - - - - £'g ocer3c eibasqreq *S

I N.m m-m* - - - - - ﬂ.@d ﬂmnﬂ ao&&anﬁﬂﬂoﬂ nouﬁmwﬂﬂm -*

§°6T L) At - - - - - - - A3 nUoP3eD BIOEOV °f
60 €' - - - - - - - £°g BQTSD XEQUOR g

1°LE 6°9GE - - - - B*6F  2°ff 148¢ 1*85 . L°LST Frubangeox snuys '7

e
lnl.l.l-lol.!.lolnl;lo'.ﬂnlol-lplnlclolslalel.l-lcln'!lnlrl-lolnl-|-I.l.||la'-|-|n|.|.|- x*m'‘etew'gs'm?ela’' e tnte

% T230% +06  089=0, __OL=09___ 09=05 0S=0F _ O=0€ _ 0C=DZ _0Z=0T’
(PO U}) £365SYTD WYILJERYIC seyouds ‘e ‘s

.- - &

-t oiolnlalclal.!cl.l-lololololololcl-l-lql-lulol-lclol-lll-l-lol-l-l-l-l.lolrl-l-lquI.I-!-I.i-ioialobﬂl%l.l

ewRqrs L,000, ¢ ER A
‘ey Q@ey t BRIV
qefung Jo 2uezZ YTTeATYS 1 uoibsy ~ TTubIncxoxr—snutd ¢t WNIEIIS

* Y9k Q63107 waJ] STGIEES0O0U UT.L9SLETD Jejelr 1D .
AQ ®BY/einGe puUlk SPERETD J&JSURTD pue S+ Jowas AQ SURQE TEJOF O USTINGTIISIA

£1'z°y ON JTa®L



L
(-

i{alite)
[2eRg

@

115

’ i.g

[y

m.
2

= U

T :

a1

:.
€

i m il lalgte tin gty byl t, P P P e ¥ Pt P

[ PSR NN QRN [N e

0racT

PRI ey ey e B L.

Contents

| JU Py ey po s e L R R

FYIAY JERREN BTN Y N N R T e e R L L

Ay

z %

L LG

Ial-Idlcinl.ltl.luI-I-lalul.lul.l.lolcltl

0*cg - - - - - - ¢'z 8L (Sru)  cen/3um3s
.wl. Pop #m ® -l.l.l.l.l-l.l.l.l.l.l.l-l.l.l-l¢l-l.l.l;l.i-l-l-l.i-l-l.l-l-l-l.l-l-iul.l-l-l.l.n-I.l.l.iul.laI-i.l
o
douus PR - - - - N rav ntrog =1T73307

1

e I m P gt ol et m Pty P, P

8°CZ PR A = - - -
V-.ﬁ Num - - - F
8°2 9"91 - - - -

5L Z*3YyYy

S 1=30L +03 08=04 0L=09

Pttt Yyt P ettt aln e -

-lol-l-lolol-Iulolclul.l-l.lolclalclololol-lolnlul-lblolulolololql.lU'-lol-l-lcl-loltl-1

09-0s

P b b tm il P b P Y Jmdmimimgtal, [ Jy gy Ry e L R R R L]

- - - 521 -
- - - £'8 .QWWT uﬁnuﬂumoﬁd e
- = £°9 £'9 0023373 3[AITRA  *Z
h ~ £'8 5*5EY ayoa3es ejoedy T

[ JE YN NN DR Ry DER [N e JREy R

0s~0y _ 0¥=CE ot =0Z Q0zZ=0% '

(3w u3)

S SIS T SRS Py Y W PEY DR YN U NN N NS

*su=3® ,000, ¢ ITun
B QLYL 8 Y
cefund Jo FUOZ NTTIMATYS  Uordey

5335Y10

[ L G Py e PR

3L 3d3AYIQ seyosds NS

U T T Y N WY NI pe v i e e e TR P P E R L R

NYOII2D 2ITVY § UMARILG

SI03] 9913 J[(1#3a00¢ U} UessE [0 J#IIL*{pP

Aq Ay Iuelad PUR 5953BTO JIjum

TO CUZ 2910903 Aq swe3sd (=303 30 UOKINGTIZa |

Pr'Zz 7 *CN ST4RL



Contents

g 't efe

QE Le's v orayP [E32g

L TR P T N R R Y TR I NN P G R I N R L T I L A B e e R T R R L L P R R e R e R R L B
- 3 » 4
07501 = - - i ® Lror T 1723 &

e I T T N e P T e i o e e L T R e T N T R o o T o T T R ey e T e

0*0rl - - - - - 0'31 VRGN 0%Git (3 d) /5918

O L o T T e N o I T i N e e i T e T N T P i i T N o o i o o N o o e B B i T e L P P P

3’001 y'zed - - - - - 622 9°91 $'0at =11230L
LI QN JEE SV PO U N DR O DR S N DU U DERD JUNS DN DUy I NN DURY JUNY I PR S YR NNy JUNY JURY DI DWRR IR DURY JER JNRY JERY DN U DU DU JUNF DY RN UGN JER DRI DR DR DR W ey F R VL VT D

Y arge 1°36 - -~ - - - - - I1°a5 LR Y ¢
Fal
T Lot 5°y7 - - - - - - - 6'¥2 uoldxcusTIw sarfdsoia "€

5*LY 2°5% - - - - - 271 2%9T ¥ Fidangeos savid o
}

?'12 86y - - - - - £*g - S 1Y NYoPRI®D TIOBOY Y

Tmbumtat Vot b famdnlaler T lat o e el ta Pt P a2 2aP= 2 % 0 Pas o r P PP 2 3 Tobutaila?etat ot btnt ot sty
% 12304 +08  03-0L _ O0t=09 ©9-0§ _ 05-0y _ Op=0f  GE=0Z UZ=0T
{230 u¥) S35 34140 d3pdA7 LA sats3dg U

T tm Tyl PToigtel Infgileligilaletelalalala? _tufela? t alealete to i tatlo d ot 0 _ t_talo it tmilalt_t_ei_Tad _ taldlnliydy

FLAIF 000, ! IFun
B LG0T 1 mRaY
Qe fund 3O Iucz YFTRATYS ¢t UOThHoW SI9IFUOD Y3Ta POOCA DITH ¢ IN32IIS

' e e e ——————— T ———

'TIIL 339303 F9J3 101289002 U] SOSEE[D I239LE]D
AqQ Y J5UR39 pUT FS5D[0 JWRIVETIP pU TP jowcd g duwid (2303 39 LGQIINAFI3IdIq

S1°2°3 'ON P1qel



-
-

23y - XD
e R . 3.2 [t =3

P ¥ e Ve P Vi P Py Prp St m P e Ve P Pt Bt -ty P

P

0*Coc: - - - ~ ?’0 %0 9°'t v'ET € ’¥2 ;-

l.l-.l-.l...l..lnl!-.li!u@..l_-al--

| I D R N P D R D FUO R R N

Contents

‘l

PR YN JUN N DI Y JENY DSy el -lul.l-l-l.t.l.l.l-i.l_-.l-_._.-_.r.-lvlnlalul-l..l..I-..l...l-l-r.-l

§°'cs = - - g £*0 73 71t L20L (Scd) =y /sua3zg

LI R D T R N P e L T e e JENE DY QR R e I T TR -|U.|-|_v!.-|_-|-l..|-|.-lhi.t.l-l.-l-lr.l-b-l.-lti.lvl_-.l-.l

0'LIT G LG7Y - - - v*9t 991 L7 2'L65 1'25L8 i = A

-lcl-I-I._|-.l-lui-.l-_iulli-.l.-.l-l-.lvl-l.-l-lal.l-i.l-l.-l.-|_.-.l.-|o.lcl-l-l-l._-l_-.l_-lvl-I-I-..-...-.l.l..-.l—]_cloh-lllulnl-lliolol.

337 g*a9r? - - - £°3 - 9°91 §°L0Z p 6T *OSTH OCTT
) - - . £*g gnadlt=ana ‘o7

2°0 €78 - - - -
- 3159 'ddy susspabouy s

S°T 7’99 - - - - - -
z*0 '8 - - - €'a - -
70 3'31 - - - - - - - 991 TR TAIBTOq RTIRUTWIRL L
y L 0°zEe€ - - - - - 6°%2 0°tg | ¥4 208313 21H33qT2Q %9

T L¥L = - - - - - a*9T 1796 RQT32 xMQﬁam *c

- - - - - £°3 ¢ yz7 UOTAxcu2[dw s5oxfdsolg ‘7

i s

- - FFUbPINGXol snifd '3

"t gecet -
T L9 - - - - - £°8 z2°te 5°509 UCEEECIES LS

¥
'y G*L02 - - - - - - S Ty 0’991 SSPFOFIISqIRP TUTAING °Z
5°L1 8°96L - - - - 9°9T  6°%2 §°L0Z  8°LPS  EILTOQHANGIOY TUURT Y

_.l_-l.l_-lclnl-i-l.lol.l-l.l.cl-l-l.lol.ltl.lolol-lll.tloltl.-lo.l_-l-l-l.l-lol.l.lolnlult.l.-l-t1.Iolol-lolol-lol.l.iolol

% 12307 +08 0B=0L_OL=C9 _ 09~0pG __ 0G=0% Op-0¢ 0E=07 0Z=07
{swo u¥) S d55% 71D T 3L3dNYIQ sa1oadsg ‘cr S

(PR DU RN P DAY U YR DAy ey e e A R R P e R R R

su=45 ,000, 1 FITUN

2y 021E% ¢ B3aY
gqelung 30 SUCZ YFTeATYS ¢  uothHdy SNCOUBTTPO8TH : Wn32a35

*E338 35910F 99173 9{qjss8~08 Uf $0552[0 I335URID
X§ Tu/5093F DuT 59558 (D A9jeuE]p puUe Soyoeds A Ske38 (2303 JO UOTINAIIIS I

91°2°b *oN 9T9BL



..'.ll.l-I..l-!...ll.l...l.'l.l-..l.l.'!’.'.‘0'.‘.'.I-'.'.'.'.l.'.'-l.l..'.‘lll'.l..-l.l..'.l.l‘lt--I...I..'-'-'.'.lt-l.l.l-.-nl..l-u'

0°00T - - ¥l | A4 16 yoET L°¥Z 9°12 yoLZ %

.l-_.lulol.l.-_l..lolo.lolql.lol..ltl.olnl.lol.l-.lolol.-.l._lo.l_..lqltl.l.l..l.ltl.l.lol.l.l..l-l..l.l-olo.lol QS B S S _ 0,

oge *ze - LIE*G 085°0 5Z0°C 6B6°T BOS°S T8¢ 611°9 (ey/.w) ®y/eumion
'.l.l-l...l...l.--.lol.-lql..l.'.'ilo'.l.l.‘.'ll..l.l.n'nl.ll'.l.'.l-_l_.cslo.lIlc.l.l-.l.'.ooll.nlololt'..la.l...l.l..l...l.l..ll.l...lol
0'007 LTE°E68 ~ LL9°ZI L10°ZZ #90°T8 BLS 61T L0OS°0ZZ S20°E61 656°FFC =:TP3CL

Contents

tptlaiateant e falwtate e’ et P I S DY NI PN PN YN YN DAY DAY PN PEY Y N M R e P N e e L P R R A P A P A R R L

€6 286°¢8 - LLo®2y - LTL = L00%6 €GE°*SZ €LL'8C *OETH °G1

0°z L¥8 L1 - - - - LEG*Y ZO00°t 900°8 Z00°C BECJUSWO] BITRUTUIRY °F1
£°9S €E€L®T0S - - L10°2C 2BE°T9 GET'98 E6L"BST €EL'TB E£LS°T6 B3snqaz BsI0ysS ‘€1

L*s ¥L8°09 = - - 016°¢T 69L°CC tGL°8 SB80°T  EGL°E TTubIngxox snutd *Zi

8°'1 §60°91 - - - - LEB"Y T - 900°8 7SZ°t saplotbasqiep rrumebno 171

, 170 16L°0 - - - - - - - TSL*0  STISTAIXOQIE ERYRURIDIR “(3
~ 0°L 1€9°29 - - - - - TLL*9T ¥6E°FT 991°11  EOTIdpPUBWOIOD BAUURT ‘6
R.v L*0 L60°S . - - - - - - LEE’S 06L*0 snadATeona g
9°1 0T0°¥1 - - - - - §00°9 €00°F EOQO°Y uotAxocueTew snrfdsorad ‘L

1°0 000°1 - - - - - - - 000°1 ooBsTs BIbaeqred ‘0

0°z 951°81 - - - - - TS TCL°T €866 PIRII9G RI{TIMSOE ¢

¥°0 BeTC - - - - - - 899°z  00¢°0 BqQIOD XbPquog  *f

6°C  0iL"8 - - - - - -~  Bef's  z00°t ©T705738] EUTUYONE ‘L

A 029°9% - - - - - 5Lt  O¥E'6 TS it *dds snsetabouv 7

0°L tE9'29 - - - - - - 010°CY €39'6¥ NYOIJED BIOPOVY .

SO T A STt AN T T A A
e D B N T T N e TIRELLLLLNE

mE 1000, 3TUN
ey ZEOO¥ ralv
rueiyEy JO SUOZ {TIEMTUS 1 uoThHey FToaly 359303 T1Y ¢ ONA®I3S

‘{eaae 3E9JCT w33 STQTISE2SOR UY S9E5TTD  X839uRIP
7q TU/eunTos PUE CosEE]S JojeUETp PUE £3708GS AQ SURMTOL TR0} 3O USTINJIISIQ

Illll1ﬂl. -
. HSLI-C7 P Oy TR



[~ ] b e 1

Z
PSPPIy S SIS ST JUN DU DU SUNY YUY U VY VEI PPN S W P DN DY DU WY Y PUN M PR DU DY DU Y PRI N JUIY DU Yy JUN PERY DY NI JUNY JEY DI DL R P N
0°00T1 - - 20 T°0 6*0 ¥°C 6°9 891 o*ZL -4
-t P P e T olclolcl.l-loloJL..oln.-ol.I.lclol-!..I-l.ol.l-lololo!ololol._l.-lnlolol.olol..l-I-lolqlolelniolclui
Gg'otT - 802°0 80Z°0 0sz°1 yeE ¢ SLE*E L16°27 BS6E°86 "Rl /SWRS

l".l.’.l.'.'.l.Itll"'.'.l.l.l.lal."-.'Il-'.'I'.'.'-'.'.-.'.'l'.'.l.'0-.'.'.-.'.I.'.'.'ll.'.'.l.l.'.'.'.'.l

0°001 9t *¥SPS - ¥e's ¥e '8 $0°0S  FPCET OC'SLE Op*LI6 0S°796C =:7830%

l".'.'.'.'lli'i'l’.lill'l'llllo'.l.l.l.'.-ll'.-ll.'l'!ll-.l....l-t.l..lll..l.l_.l-'l.l-lnlll-.lll..l.'l.l.l.l'.l.l.l-.'ll.lt'!'.'

Contents

£°1¢ 9Z*6SIT - ¥ "8 - ¥t °8 - z0°sT  S%°*gST  01°6S6 ‘ostR ‘6T

1 ¥ oEeT - - - - ¥E g ¥€°8 v0*0s  TL®99 PEOjUSIOY BITRUTWIRE *pT

g0z P2PETI - - ¥ 8 9E*Ef  HL®T6 26°CELZ ¥S°'BGZ  $L°B0S EISNQOI B@IOYg 1

D*Z Zy°eot - - - ve *8 Z0°SZ B9°9T ¥E°S8 F0° 05 TrubIngxor snuis *z1

1°¢ 08°991 - - - - ye*s - $0°05s ¢9*807 sepTOoFbIaqTRp BIUTSBRO *17

1] 20°62 - - - - - - - 20°c7 STISTIIOQIE sny3UEIDAR *0T

L L*9 96°99¢ - - - - - $0°05 ¢p°80T O0S°80Z EBOIT2pUAWAICD BAauuerg ‘g

R 41 8€ *8¢ - - - - - - 9¢ €€  T0°Se snadiyeots ‘s

A, AG-TA - - - - - 89°%°1 20°G6T ¥PUCET uorixoueTsm staiAdeolg L

£*0 8991 - - - - - - - £0°071 poceTe pIbIBqIRC O

8°t 0580z - - - - - 89°9T B89°9T FI°SLT EJBIISF BITTSMGCE S

9°0 g "€¢ - - - - - - B9*91 B9°91 Baon XeqWOE  *%

rz PYOEET - - - - - - oLt  §0°001  ©ITOITAEY ®TURUYOLE  °¢

811 B1°2%9 - - - - - p€*8  BE'8S  9BSLS *dde snssTebouy °g

0°02Z ¥5*Z60T - - - - - - 80°00T 9%°Z66 nyoejeR BIOROY  °T

PO PR P PO PP USSP SEP VP S JOP P TSP ST P
% 1e30L 408 08=0L OL=0% _09=0S  05-0F _ 0¥=0f  0£-=0Z  0z-07

{su> Ul) EEEEE R YT 12 RYIQ ~ E@ TO0dg coneg

-y, P ® ity T gy e " " ' wm bt .'.'l-.'il.'!la-nlll!"ltlllllllli.'.ll'.ll'l'l.'l'O'll."l-.l..l..a..T.l.'.l.Io.ltl...l.llll

ER3¥ 000, ITUN
vy CEO0Y ¢ 2y
YURAIPY 3O auoz NTTeMFUYs ¢ uoiboy gvdAq E9J03 T1V ¢ UM3IFIIC

.*FaJt 1Ewi0] @®dy ©[QfESC00F U] GFOEBE[D J@jeWCiD
BU/EBR36 put BeoSED 4PI9UEIP PuUE Befoeas AQ SWR3S TE303 3O UOTANGTIAS 1D

BI'C°F "ON SIGR]



R S L ]

-

g tlabet wata

"I

r - »

-t =t

| s
9° €
Hh

__.“\'\...v
'3
3'8
g'd
L°0
C*lT

LI
_’1\

3

L

-

T e ® pt g md ™ gl oo Vi

- g,

1233

36t "2 9% - -

522 °9
ILZ*S0T
6520
ZBL'ZT
$21°25
259 °¥
Z9y"y
¥1EtiL

LR N .

1330

+09 08=04

R NI R R T VR S I A D BT I N IR R DR R

-t VY Yy Pt Y b o gy It e Pt gl

IV SO DT R NV T NN YU DU JEAY RN BN

- 605"t e’ 3221

LT L R P P Pl S )

- YZrt L 3LRtLy TetEg
- LY - LS’

- 0518 035°TE LIZ’5E
H - GET1°GT  T2€°fT
- ~ - IL6’S

- - N 3 23

796°¢

e " ' ' "uwlteg Pm Ty 1-_-'-'4'....-0- Pog P P P Y *

0L=03  09=0&  0$=0% _ 0%=CE

L2 S

FYFURF R RN I BT DU R DU NN e IR Y L R

[UF P R R T R IR I

¥ mtrmm

3

PEET

-t .

sl b bk

PR

‘Contents

1

yez’e LLT'E 1w Um0
JCs7 | T A it R
[P S T U N UK SRS NN S S P Y et
008%8»  65Y°ZL st
- 35¥°q 2ITI2[IT 2L g
SL9 BT 408791 TTYD4L 43X P
3¥2°'T 036"y 3530 f0LoyT 2 .
L59°9¢  aTT'0L 2a WOTFY 23 L
- 622°0 snydirzo- €
gze 't g|Lr*g asTixzu2 {34 0 hmnoam e
BEL°cz Iy Q33375 m«uuura a4 7

2606
zarty

G6E °S SE8°19

fta'm'p 'y fa e’ e ' " e tety

GE=0Z 0Z=01

"y Pt P oy P 0 P o P Pt Vot P P m P iy m P,

gzfung 30 3UOZT YFTRmTuS

(52 UT)
g™ 160Gy 8
"?Y 0E2L9

§3ss8597TO

ITUN
ealy

uoifsy

P o P o By ol o, B, LW

H3 LI AHTIA

P Ry e e DL e

d

»

59

- by

3?dA3 33910F [

Y2942 339103 9943 9({(]350008 U} S04SE10 JI0LS 1D Ad 9l23o9Y J0d

AUNTOA DU2 SISSI[L IPIPUR TP DUR SI[SIIS Ay QUNTOA T2303 JO TOTINGTAFISTIA

61°2°'y "ON STTRL

i7 ¢t

[ e}

2qes

ds
1-1’@“4.[“

aag

-ttty

toods

A R

Xa3uon
Couy
UU¢ -d

Pl ¥y Vg B

__.
212

a3

=

-t am o

Ty

L] L] *

IN32I3E



B? P ettt

k]

| JE R |

-lal«lclc'-'u'oiu‘o'olololololoiol-l.Iololcinltlolclvlololcloll

04=03 __ C9-05 __05=0F

yHan -

- Ols’6

27001

¥*0529
6'e’r G'eELE
931

g'vab

L o]

~
-
M~ O3 M

£’ 5°L02
3'Cx 3735L
£*0 £'8
£°E §'L02
L*S 6°96¢
£ 0’3
Z'1 L YL
L0z T9'y621

% 12107

-

+08

F g Pom P a b P P o P e B

[ T R Gy R I R R e R R e e e T A I

03-0L

2t

-

ITT'T

et P Pttt it ?w P dtmtulwins il gty

L2

Ve 2 P P ¥ oy

9°91

I35

3'9

Do d wdan? B Fmtmtale Y Yy Yauld, It ?a? s’ m P md o VP ® ud o Fpg #un =
h-FA!

SVt P ?

B'67

Z°ee

9%91

FUNPUIRSNISIT TS TN TP JUE DU IS NP IR JUR JURY SR TV DR DA JURF IR DY DR DN Y Y DR ES T R R R
\

121

32

L*tL
- stiv
§*L07

9°91 S*1Y

Gyr=0¢ 0e=03%

[ IS A DENE DTN IR R R P L i Y L R L R S T

-y b, b bbb,

Tt

1°¢3 '

L]

Contents

$35%C  SEZ'TT URRCLL 2y ,
lulvluloltLui!¢~l-Ioﬂdidlti.lciululviai-i-lu’oiaiuiu‘
E'pLl v *55L £'98(8 =:12%0L
,aicloitlnl-‘nlulilclolni-ivlslululhltlel-lul-l-l.‘o'
3’91 6°%L¢ LS AN 24 SSTH CLT
~ w 991 wOTJLe[3q ?PITRUT@IIL “OT

Trubangxox snutd 6
$3pOTIxIqIeP RTUTIONG g
0o11PUIWOTOD TIUUT L

gniydi[2ong 5
nordxeuzTsu snaxfdsorg  *g

L'yee
0°99%
g°LPS
£°3
3207
L*0y2
»*59
Lea
L7IELT

Q03815 2IBIIQIeg 'y
2q @D rrgueg ‘¢
*dds snssjedouy g
nyI=|Ieo oIy 1

e tn oyt tnlatntin?’nints

0Z=91

'Y

a3

{swau 1)
Y 0£ZLY

qefund FO SuU0Z YITRATUS ¢

s3sg¥1TO
mtatal et iglntp iyt ipg g latfusta’?e’a®u s Vo W
ITUn
231y

uottoy

dI3ILIAVYIQA

saTCads '"YON S

[ I N P DERY Y T N Rl e e et B

-

BodA3 359103 T1¥ ¢

UM3IBIIG

TE912 169107 9913 91Q}559008 UJ 895520 IaguR1p

Aq fY/vi938 pUe SP8SETO I9JFWRTD puR S2(09ds A

pzz*y "oN ITYRIL.

S3335 12303 JO UOTIRQTIIFIA



Pl

chr. 5

STRIP FPL+HTATIQONS

5.1 Area

The pravionus chapters deal with the block
Faracta ~f Shiwali%s In Punjab ond Haryana. During
“he lpst two decodes there has been a rapld rise
In ®he =trip plantiticons =2long the sides of roads,
Tan-1 ~rd rajlwavs lines, This chezpter glves the
Tardr - aff strlp plantation in the districts of
™t -1-, ppar, Hozhlarpur and Gurdaspur based upon
~amritation from the working plans. The area statement
s 3'vrn In table i0.5.1 given on the next page.
Th» tmtal area under sirip plantations in four districts
"= 17°13.36 hectares. 53.97% of the strip plantatiecn
-ce~ {5 along the canals and bunds (9667.58) hectares.
177.3" hectares are along the roads accounting for
.7 of the totel strip plantation area. 11.57%(2073.46 ha)
v » ¢ covered glong the rallway llnes. MAmongst the
Alssri~Lts, Gurdaspur accounts for 41.56% cof the strip
Co™ L srea (74414.72 ha) tollowed by Ambala 35.27%
(5212.73 ha), thesloshiar-ur 11.64%(2034.91 ha) closely
At} end by Popar 11.53%(2065.33 ha}l strip forest

Lara 0T

IThe strip forest= are divided into five working
Ziv~l -, namely. Buacalyptus W.C., Shisham Working
~lrcl-, Rikar Workling Cilrcle, Khair Working Circle and
'm=-=~ " 3ted workiny Circ’ 2. It can be seen Lrom
=™ - 0 9,501 that almost 39% of the strip forest area
L5 ~lhrtted Lo Bucalyptus %.C., Shisham A.C., and
A'-r T each accounting for =21most 30% of the area.
"Wai~ ~riking Cirele 13 vory small In extent of
“A. T Y. PRest of Zhe area has been allotted to the
Ler-m2l ted werkling Circle.

Der Stocking

The Alstrict wise volure and number of stems
are ~irmn below:

Tiskrict Volume m3 No. of stems
sl 123313, 34 490411
Penr S7377.90 131568

ko shilarpux 29333, 35 1683213
nrdaspur 1£4585,09 261842
Toral 453309.58 1052144

The diskrikution of the volume and stems of each
M =trdot, specleswlse and working circle wise are glven
in ¢ "1~ I">,5.2.1 to takle No.5.2.13, The Working
Clreler wise dintribtution with respect to the stocking
tn =+~ .1la di~txrict is net avallable, Table lo.5.2.14
- L . "mles  ise bBreakep of Volume and number of
=t n ¥ istr ctro for the region.
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Year of Survey and publicaticen of Survey of India
topo shreets used for forest inventory in Shiwallk

region of Punjabk &

Haryeana

S51.No. Map sheet No. Y=ar of survey Year of publication

1 2 3 b

1 4% L/16 1910-58 1975
2 n3 P/ 1965-56 1973
3 43 P/7 1966-67 1975

4 43 P/4 1972-73 1978

5 43 P/11 1967-58 1977

& 43 p/12 1967=69 1973
7 43 P/L 1962 -563 1975

8 43 P/15 1956-57 1976
Q 43 P16 1956~57 1569
10 Ly 1/13 1956-57 1978
11 44 /1 1970-72 1977
12 4iy M/2 1971=72 1977
1% Gl M/5 1971=-72 1977
1h L& M/6 1C71 =72 1977
15 Li I1/9 1967-G8 1968
16 4 M/10 1957-58 1961
17 Liy M/ 1957-58 1961
18 44 M/13 1956=57 1361
19 Lt M/14 1957-58 1963
20 4t M/15 195758 1960
21 55 A/2 1964-65 1974
22 53 A/7 1964=A5 1967
2% 53 AJu 196465 1973
24 53 A/7 1964565 1974
25 53 A/8 1964~-65 19683
26 B3 A/11 196465 1974
27 53 A2 1964-565 1370
28 53 B/5 1964 =65 1970
29 53 B/6 196465 1969

Contents



- 7T =

1 2 3 o

30 53 B/9 1964L-65 1970
31 53 B/10 1964=65 1975
32 53 B/11 1965-66 1969
33 53 B/12 1965=-66 1969
S 53 B/173 1967-68 1968
35 53 B/l 1967-68 1971
36 53 B/15 1965-€6 1974
57 53 B/16 1965-66 1967
38 53 F/1 1965=66 19068
39 53 F/2 1965-66 1968
40 53 F/3 1965-66 1970
& 53 B/ 1965-66 4970
42 55 F/7 166566 1969
43 5% F/8 1965-66 1970
g 53 F/11 1965-466 1969
4% 53 F/12 1965-66 1967
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APPENDIX 1IXI

LOCATION OF CENTRE OF SAMPLE PLOTS VISITED FOR
I'ORC3T INVENTUCRY

STATE 1 HARTANA
District : AMBALA
Map sheet covering s 53 B/13,14
52 F/1,2,3,7,8,11

TR, e g T, TR R TR o Tm g, R g o, R, g, Em, Em g R D, R, TR, A SR g WR g TH g g, g Ay TR, Ry, gy Ty, g Ty

Sa Longltude E Forest Lard Forest NHo, ©0f trees Volume Tma)
Mo, Latltude ] Rivinion use type esnumerated in sample
of plot: centre ccde cod2 code in sample plot of
® 0 plot of 0.1 ha.
:i 3 ';U: D.1 ha.
ba g O
T £ %
-_-—.-'E?-.-.E.-.-.—.—.-.-.-—.—.—.—.--—,—.—.—.—.-.-.—.-_-—.—.—.—.—.-.-. -
I _1_ ______ 2_ o _ _ N, - R - S - .
Map cheet No. 53 B/13
1 76 50 55 EL 01 032 17 0ol 0,01
30 46 28 HNL
2 76 51 37 EL 0l 02 20 013 1.04
I 45 58 HNL )
| 76 57 38 EL ol 02 17 022 1.48
30 46 04 NL
4 76 51 31 EL 01l 02 20 023 1,215
30 49 432 NL
5 76 49 47 EL 01 03 17 o008 0.35
30 50 30 HL
G 76 50 25 EL 0l 03 17 003 0.23
20 51 31 NL
7 756 46 35 EL 0l 03 17 001 0.05
30 54 04 NL
8 76 47 55 EL 01 03 17 (o]0 1] 0e27
30 53 23 HL
] 75 55 16 EL 01 03 20 008 0,60

an 53 06 NL
Map sheet No, 53 B/14

10 76 54 A0 EL vl 03 17 s]o}:] 0.430
a0 42 07 NL

11 7% 55 41 EL 01 03 20 008 0.475
30 41 52 NL

12 76 57 02 EL 01 03 20 000 000

- 30 413 45 KL

13 76 55 29 EL 01 03 20 013 0,911

30 43 43 YL

Contents



1 2 3 4 5 6

N Mg YR g MR g TR g W, ML R, T, Wy PR g kg g g T g TR, TR, oy M, Wy TR o NR g MR, D R el g em g e mm o Em L e g e mm g we mm g ew
v

Map sheat Mo 53 FA1

14 77 00 32 =L 01 03 20 007 0. 3865
- 30 47 19 M,
15 Map shest No, 53 F/2
15 77 083 09 EL 01 01 20 011 0.572
0 34 32 NL
16 77 ©¢5 07 EL o1 03 17 001 0.05
30 36 20 NL
17 77 09 58 EL 01 03 20 005 0.74
30 37 22 NL
18 77 07 29 EL 01 03 17 012 0.587
30 35 10 NL
19 77 02 15 EL 01 04 - - -
30 37 59 NL
20 77 04 19 EL 01 03 17 012 0.58
30 AT 38 NHL
21 77 03 12 EL 01 02 20 032 3.810
30 32 49 NL
22 77 05 29 EL 01 02 08 ol9 4.350
30 39 42 NL
23 77 -07 04 EL 01 03 20 GO0 000
2 37 45 KL
24 77 08 33 EL 01 13 - - -
A 20 318 52 ML
25 77 09 00 EL 01 02 20 019 2. 340
30 38 32 NL
26 77 CO0 S4 EL 01 03 17 001 0.225
0 40 592 NL
27 77 04 21 EL 01 03 20 015 2. 365
‘ 30 41 28 I,
28 7 031 0% EL o1 03 20 011 0.665
10 41 Dl WL
zZ9 77 05 26 EL 01 03 20 017 1,740
\ 30 40 41 ML
30 77 07 07 EL 01 02 20 027 2.475
30 41 51 NL
a1 77 07 38 FEL 01 c3 08 011 0.630
30 40 44 NI
a2 77 00 18 EL 01 03 20 004 0.160

30 37 59 NL

Contents



- 80 =

gL, Sy W, g, gy TR,y Ly, gy gy Wy

N P P P P T PR PR PR Pl E R R P Ll T Bl Bl el el Bl Tl Bl el et Bt

Map shamat Mo, 53 F/2 (contd)

33

a5

6

37

a8

k)

10

41

12

47

48

49

20

51

77
20
77
30

77
K

77
ac

77
30

77
30
77
30

77
30
71
30
17
30
77
Jo

17
20

77
30

77
30

77
30

77
20
77
30

T7
30

77
g

a4
42

05
43

14
25

14
28

25
51

28
22

22
24

25
23

25
22

21
26

22
26

27
25

27
26

25
12

33
19

.

20
3%

34
20

32
21

11
56

26
a5

17
02

49
29

a2
53

16
27

52
03

AQ
02

54
47

33
a5

31
23

14
51

29
44

14
51

14
c7

12
56

19
33
41
44

49
15

KL

0l

01

03

03

20 Q17 1.160

20 co3 0.220

Map sheet Mo, 53 F/3

0l

01

03

03

20 001 0.16

20 020 1,237

Map nhest No, 53 F/7

02

02

02

02

o2

ad

a2

c2

02

0z

03

04

o4

03

04

43

03

04

11 027 10,540
11 000 000
20 00e 0.331
20 012 0.760
11 000 000

Map shest VMo, 53 F/B

02

Msp sheet

12

¥s, 53 P/11

02

02

02

02

oz

02

03

03

G2

03

20 024 l1.812
20 027 2,027
20 014 1.295
11 023 5,990
20 011 1,285
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e e e e et e T e b ek et et et ik Rt Bkl Bk ek Bl Bl Bt Bk Rl Bl Bl Bl Bl Bl Rl Tank Bend R

Map shRwet Mo, 53 F/11 (contd)

52 7T 32 20 EL 02 o1 11 027 14,610

- 3p 22 32 ML

53 77 30 12 EL 02 02 11 056 12,030
30 24 58 Nl

54 77T 31l 0R”R EL 02 02z 11 021 13,140

> g 25 1§55 NL

55 7T 31 22 EL 02 01 11 Q38 13,730

30 26 35 NL

Total sample plots = 55
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LCOCATICN OF CENTRE OF SAMPLE PLOTS VISITED FOR
FOREST INVENTORY

STATE s PUNJAR
District : ROPAR
Map shest coverage ¢ 53 A/7,8,12
53 B/9,13
Ty T ET AT AT T AT I T T e N e T AT s T e T s T Tea T ETET T TA Ta Ta M a T Te e TeTa T e T " 4™
Se Longitude E . Forest L:and Forest No. of tr-es Volume (m7}
No, Latitude N Division use type enumerated in sample
of plot centre code code coda in sample plot of
plot of 0.1 ha. i
] " 0.1 ha.
o o) yo!
(1] E g
§ 3 3
’—-—.-9—.-%—. .U:o-."-—o-."-‘-u-n--‘-a".'o"‘o—o“. e T TN T ey Ty g My Wiy Sgawmy =,
L ] - -1- - L — L] - -2- - - ~3- L —-— i - e — -5 ------ 6 —————
Map sheet 53 AS7
1 76 24 43 EL 08 04 - - -
31 20 58 NL
2 76 23 29 EL 0e 15 - - -
31 23 08 HNL
Map sheet No, 53 A/8
3 76 26 34 EL 0o 03 20 011 0.33
31 04 27 ML
4 76 26 23 EL 08 03 20 002 0.06
e 31T 07 11 NL
5 76 26 07 EL o8 03 20 Q03 D.160
31 05 21 HL
&6 76 22 42 EUL 08 03 20 000 000
31 11 35 NL
7 76 22 03 EL o8 03 20 000 000
31 12 51 NL
Man sheet No, 53 A/S12
B8 76 31 52 EL 08 13 - - -
31 13 45 NL
Map sheet Mo, 53 B/9
S 7¢ 43 57 EL 0g 03l 29 ooo 000
30 51 24 NI
10 7¢ 43 24 EL o8 02 20 oo 000
5¢ 30 54 49 ¥NL
11 76 44 06 EL 08 D3 20 Qo8 0,48
I 52 3% HL
12 76 40 57 EL 08 03 20 000 000
30 56 12 KL
13 756 44 35 EU o8 03 20 000 000
v 30 55 38 HNL

Contents



-.-.-.-.-.-.—.-.’-.’.—‘—.-.—.-. -y W WD ey TR LW g ome g, WE L, am g, W -.—.-.—. - g

- T N A A g g AN, WD g AR g em g, R, TH g TR Em o gy, g R, e, T MR Em g W, Wy g ey BB g R, W, e

14
15
16
\

17
18
19

20

21

23

16 42
30 S6
76 37
30 59
76 38
30 58
76 38
30 sa
76 47
30 49
76 48
30 49
76 51
30 47
76 46
30 50
76 46
30 52
76 45
307 53

1

54
50

07
23

34
59

56
30

13
13
18
18

00
46

14
c6

15
24

38
05

nL
EL

EL

RL
EL

EL
NL

EL
HL

EL
NL

EL

EL

2 3 4 5
Map shemt No, 53 B/9 (contd)
08 03 20 000
08 03 20 000
o8 03 20 000
Moo Thet tfo. 53 B/1z2.
fo]=: 04 « -
08 03 17 D14
08 07 20 002
o8 03 20 005
08 03 20 011

6

. aTe =y~

000

000

000

0.675

Total Mo, of sample plots - 23
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LOCATION OF CENTRE OF SAMPLE PLOTS VISITED FOR
FOREST INVENTORY

STATE : PUNJAB
District 1 HOSHI ARPUR
Map she=st coverage 1 44 M/9,13,14
53 A/2,3,8
-.“.-.-Q_Q-Q-."‘—Q-Q---Q-.‘-‘."'Q_-"-d"‘."'1-.-‘-4-1-"._t-.-i-l---.-i-.-.l-ﬁ
5, Longitude E Foreat Land Forest No, of Volume (m~
o, Latitude N Division use typ= treeg in sample
of plot centre code code code amumearated plot of
o # in sample 0.1 ha.
g 3 =] rlot of
o E 3 0.1 ha,
iy P
—..--—-9--—5‘1--—9-.'--—.—--.-.—--'-.—--.—.-.—.—--.--.-.-—.-.-.-.—.-.-o-o—--.-
1 2 a 4 5 o)
Map sheet No, 44 M/9
1 7% 43 29 EL 06 i3 - - -
31 54 27 MNL
Mapr sheet HNo, 44 M/13
2 75 52 05 EL 06 02 20 Q15 0.650
31 45 42 NL
k! 75 54 14 EL 05 02 20 009 D.,425
te 31 46 54 NL
4 75 53 14 EL Q6 02 20 000 000
31 45 34 NL
) 75 5% 22 EL 06 02 20 017 0.800
y 31 46 12 HNL
6 75 57 01 EL 06 g2 06 019 74350
31 46 15 NIL
7 75 4% 22 EL 06 07 17 001 0.055
31 49 16 HL
8 75 50 34 EL 06 03 17 004 0.185
31 49 06 NL
9 75 51 5S4 EL 06 02 - —_ —_
31 48 24 HL
1o 75 53 21 EL 06 01 20 018 0.680
~ 31 48 51 NL
11 75 54 11 EXL 06 01 06 012 1,320
31 48 42 HL
12 75 55 46 EL 05 02 20 0113 0,445
31 49 (01 NL
13 75 49 44 EL 06 03 20 007 0.695
31 51 37 ML
14 75 51 48 EL 06 12 - - -

31 52 10 .NL

Contents



— B85

gy T BN g G A, W R, g W g W g, L e W M, T, W g TR g, T, R e g R g N, T Em, TR Wy, TR TR g ey TE g TR,

2 3 4 5

TP TR W g T g g BE o TR, g T Tk e e TR, TR, T g T, TR D, R, ML R g Ry R, g MW g MR g e g

Map sheet No, 44 M/13 (contd)

15 75 50 42 EL 06 03 17 003 0.150
31 50 20 ML

16 75 54 28 EL 06 04 - - -
31 51 52 HNL

17 75 %6 14 EL 06 13 - - -
31 51 15 NIL

18. 75 47 03 EL 06 01l 20 007 0.5670
31 54 19 NI,

129 75 48 23 EL 06 01l 20 033 3,352
31 53 2 NL

20 75 49 09 EL 06 13 - - -
31 54 01 KL

21 75 52 28 EL 06 o4 - - -
31 54 36 NL

22 75 46 22 EL 06 03 20 004 0,250
31 55 11 NIL

23 75 51 03 EL 06 03 20 002 0.967

» 31 56 1% NL

24 75 51 25 EL 06 03 20 003 0.675

31 56 12 NL

Map sheet No, 44 M/14

25 75 59 30 EL 06 01 17 006 0.210
31 37 17 NL

26 75 57 17 EL 06 02 20 021 1.045
31 3B 19 NL

27 75 58 17 EL 06 02 17 020 1.190

~ 31 39 01 ML

28 75 59 13 EL 06 03 17 003 04150
31 38 29 NL

29 175 53 57 EL 06 03 20 003 0.09
31 42 15 NL

30 ‘75 57 00 EL 06 02 - - —
311 A0 54 NL

31 75 S5 30 EL 06 02 20 000 000
31 41 238 NL

32 75 59 48 EL 06 02 08 013 1.130

, 31 A1 05 KL

33 75 58 26 EL 06 01 06 026 4,280
31 41 26 NL

34 75 52 29 EL 06 01 20 000 000
31 43 55 NL

35 75 S§7 17 EL 06 02 05 026 2,705

«~ 31 42 04 NL

36 75 S5 15 EL 06 02 06 oL4 6.545

31 44 50 NL
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R g R g g R g Em g g L g e, W, T g, Wy, ™

1 2 3 ; L] L] .5 - - a [ L] L J L4
L Rl bl Rl Sl R Tl Rl Bl TRl Rl Sl R ol Sl Rl Teef Rt Bl Sead Bkl Bl Tl Sl Roll Bl Sl I Bt 2l Ronl Bl Bl
Map sheet No. 44 M/14 (contd)
37 75 53 06 EL Q6 02 06 019 1.875
31 43 29 NL
Map she=t No, 53 A/2
33 76 0% 26 EL 06 03 20 004 0.15
31 31 4% NL
39 76 05 25 EL (0.1 oz 20 020 1,365
31 31 49 BRL
40 76 01 12 EL 06 02 17 011 0.510
x 31 33 37 ML
41 76 01 27 EL 06 03 20 000 ooo
31 33 52 ML
42 76 03 09 EL 06 02 20 000 000
31 33 13 HNHL
43 76 01 12 EL 06 02 20 Cls 0.555
31 35 55 ©NL
44 76 ©i1 17 EL 06 03 - _— —
31 36 36 NL
45 76 02 44 EL 06 02 20 015 3.15
31 35 52 NL
46 76 Q00 06 EL 06 03 20 005 0,19
31 38 13 NMNL .
Map sheet No, 52 A/3
A7 76 11 49 EL Q7 03 20 Q04 0.250
31 16 21 ML
480 76 11 53 EL 07 03 20 000 000
31 17 234 NL
42 76 10 36 EL 07 03 20 003 0.150
31 19 55 KL
50 76 08 2B EL 07 o1 20 022 1,515
31 24 52 1NL
51 76 07 14 EL - o7 o2 20 007 0.675
31 26 32 NL
52 76 08 36 EL 07 c2 20 029 1.970
3l 25 05 NL
53 76 06 57 &L 06 02 20 028 2.220
31 22 32 NL 1
Map Sheet Mo, 53/8
54 76 24 14 EL 07 03 20 009 0,405
31 07 (02 NL
55 76 22 26 EL - 07 a3 20 01l 1.065
31 088 13 NL
56 76 23 47 _EL 07 03 17 010 0.500

31 08 08 NL
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AT EE L, TR, WM A g g T, TR, e e

- B7 =

I T P e e e el e el et et e et e e T bl T T

4

6

P LU T R R I I I I e e L T e el e e el ad Bl Bl el ok L T T

57

s

59

&0

61

76
31

76
31
76
3l

76
3l

76
al

19
10
21
11
21
10
16
14

20
14

51
46

25
a5

02
586

Q9
23

25
37

Ma

El.

EL
NL

EL
NL

EL
NL,

EL
NL

sheat o

2 3
S3/8

o7 04
07 03
o7 04
07 03
Q7 03

20

20

20

000

005

005

0.000

0.615

0,275

Total No, of sample plots =61
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LOCATION OF CENTRE OF SAMPLE PLOTS VISITED FOR
FCREST INVEMIORY

STATE : FUNJAB
Digtrict 1 CIRDASPUR

Map sheet coverage §5 43 P/A11,15

L R T P B Rt Tl Bl i L T P P T e R N N N e e el bl e el

. - -
5. longitude 2 Forest Land Forest No,. of Volume {(m~'
No. Latli+tude H Divicion use type trees in sample
of plet comnire code code code enumerated plot of
in sample 0.1 ha,
plot of
O«.1l ha,

Dagraa
?1tnitu3
=conds:

]
L]

g g R, R am g g Mg T, meg g, o, =, --.—.—.—.-‘-.-.-.-.-.—‘.—.-‘—.—

Map she=<t No, 43 P/11
1 75 4z 56 FEL 03 12 - - -

3
~J
o
Y
=
-
n
&

03 Q3 20 001 0.03

] 75 44 52 EL 03 12 - - -

Map s=heat Mo, 43 P/15

A 7S 47 3% EL 02 04 - - -
32 20 02 NL

5 75 -49 52 EL 02 c3 20 023 1,505
32 22 23 ML

6 75 50 36 EL 02 03 20 006 0.230
32 22 06 NL

7 75 46 50 EL 02 03 08 015 1,525
32 24 36 NL

8 75 45 42 EL 03 03 20 010 0. 325
32 22 54 NL

9 75 42 33 EL 03 03 20 015 0,740
32 22 58 NL

10 75 47 55 EL 02 03 20 000 000
32 24 32 NL

11 75 51 03 EL 02 02 20 027 1.830
32 23 35 HNL

12 75 51 27 EnL 02 13 - - -
32 23 55 NL

13 75 52 3| EL 02 02 20 017 1.050
32 24 58 NL

14 75 47 22 EL 02 13 - - -
32 25 55 ML

15 75 45 06 EL 02 03 20 011 1.770

32 26 37 ML
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g R, TE G g R, L g g R L ST Ty arg g Ty Ty g e, g,

16

17

13

19

20

21

22

23

75
32
75
32

75
kP

75
a2

75
32

75
a2

75
32

75
32

1

49
26

48
26

50
26

52
26

53
24

53
25

"~

&0
20

51
28

07
06

21
26

15
08

13
23

57
37
29
30
49
45
39
45

EL
1418

EL
EL
5L
NL

EL
KL

EL
N1,

EL
ML

EL

2

Map sheet No

02

o2

o2

02

02

02

02

02

- 89 a

" e™"p""
k| 4 5 '
e g e T Tty e T Tema=s
43 P/15
12 ' - - -
14 - - -
a3 20 ocoe 0.685
03 20 009 1.080
03 20 007 0.625
12 - bl -
13 - - -
03 20 oos 0,480
Total MNo. of sanple plots - 23
Total Haryana sample plota - 55
Total Punjab sample plots - 107
Grand totali= - 152
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Lescriction of Sodes for Forocet Divigions i.e. Col.?2
of poemandix X1,
St ate code Name cf Forest Divizion
Hazyana ¢l Mornd - Pinjore

o2 2mbala
Furjab 02 Surdaspur

o6 Heshierpur

o7 Garh Shankar

08 Popar

Contents



Code

01

02

03

04

05

06

07

o8

09

10

11

_9}_.,

Description of codes for land use 1.,e, col, 3 of appendlx I

T Lern

Doenge tren
Eoreats

Moderately
Dense=trea
Forests.

Open tree
Forestsg

Scrab
Forests

A anboo
brakea

Shifiing
cultivation
(Kumrd)

doung -
plantations
of forestry
Apecies

Treeg in
line

Forest
ronds etel

Govt, Grass
landso

Barren lands

Deacription

All lands with a forest cover of trees
with canopy density T0K and above

(canopy densalty is defined as the ralative
coimpleteness of Canopy expressed as
percentage taking closed Canopy as 100,
Standing in & plot ©or in area around it
observe the tree growth and assess the
percentage of the space covered),

All lands with a forost cover of treas,
With Cavopy density 30% to 69%,

All lands with a Forest cover of trees
with Canopy density SX% to 29%

Inferior tree growth chiefly of small
or stunted trees, With Cancpy density
less than 5%,

Arcas completely covered wlth Banboo
growth,

Areas under current as well as last
years shifting cultivation will come
under this clhss, The agriculture crop
may be standing or may have been
harvested,

Thls wlll include young plantations of
forestry specles in which average stems
are above 10 cm, dlameter at B.ll, and the
extent of such plantation 13 more than
0s5 hao, Thia will include Farm Forests,
Social forestry plantations, Parts of
covergion to uniform areas, plantations
ralcsed by Forest Development Corporation
etc,

This will include traees planted along
canal banks, along road sidesa, aleong
railway lines, wind brakes and shelter
belta planted under various Social
Forestry Schemes,

Thia class will include areas under
forest roads, depots, celonles, nurgseries
and such other forest land used in
connection with foreast administration,

This will include areas under natutal
or planted qrgss landa pastures atc,
Wwhich are owned by Governmant,

This will include areas with exposed

sarfaces llke rock sheets, sand dunes,
awanps and areas without any vegetatlion,

Contents



Code T tem Pescription

12 Azricultural All lands undevr cultivation including
land without fallow lands will come under thin
trees in categorys These lahds will not have
surround any tree growgh along bunds or in

thelr vicinity of 2 ha.

13 Agricultural This will include all lends underc
land with cultivation inpcluding fallow lands
trees in which are covered with trees along bund:
purround and in thelr surround withim 2 ha,

14 Iion forestry All lands with tree growth planted
plantations primearily for purposes other than

foreatry such as Cashew, Coffea,
gardens, parks, zoo&, private grasa
1a.nds aotc,

is Habitation This will include village City sites,

industrial area, grave yards, grounds,
houses, Colonles etc,

16 Water Land under lakes, water courses etc,
bodies
17 Other landa Lands which cauonot ba classed undex

any of the sbove categories,
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Deascription of codes for
nppendliy TT

Porest typo 1,0, col, 4 of

il [l Tl Thad Tl Tl Bl Tl el Yt Bl Bl Bl Rl e e Tt Bl e R i R R Rl R e Il R Bl Tl Rl Bl Rl

Code Crop corposition Description
(Foresat typo)

W g TH o M Mg T g R g N T g e g N e T N T g T LR M L Er g,y Wy g Ty =y =g

01 Plr When Fir constitute more than 50X

02 Sprute Where Spruce constitute moxe than 50X

03 Flr~spruce Where Fir & Spruce both taken together
constlituce more than 50%

04 Blue-rine (Kall) Where Blue pine constitute more than 50%

05 Deodar Where Deodar constitute more than S0% ,

06 Chlir~pine Whers Chir-pina - constitute more than 50%

D7 Mixod eonifers Whera all conifers taken together
constitute more than 50%

08 Hardwoods mixed Where the conlfers & broad leaved species

with coni fors cccur in meore of less In gsane propositions.
ox

Coniferns mixed

wlith hardwooda

09 Up-land hardwooda EBroad leaved species constlitute more than
50% in the Upper Chir zone above 1500
metre altlitude.

10 Tenk- Where Teak constltute more than 20%

11 Sal Where Sal constitute more than 20% (If Sa)
and Teak are both more than 20% prefarence
to be glven to teak)

12 Bamboo forest Where the crop 1s of almost pure bamboo.

13 Mangrove Hangrove forests,

14 Depterocarpus Wheroa Gurjan constitute more than 50% in
{Gurian) the top canopy.

15 Hollong Mekal Where Hollong and Mekai individual or both
Hollong (Depterocarpus  taken together constitute more than
macQro carpus) 50 %

Shorea asgamica
{Mexal)

18 Khasl pine Where Khasl pine congstitute more than 50%

17 Khalr forcgt Where Khalr trees comnstitute more than 50%

18 Salal forest Where Sazlal constitute more than 50%.

19 Alpine pastures Alpine pastures,

20 Misgcell anecus Forest which could not be clasalfled
forest in any ¢f the above clasases,
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Field Forms
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10,

1L

12.

13

14,

15.

16,

17.

1%,

Fuvba | am L
PLOT AaPRPRKOACH FORM

1) Plmt Approsch Forin must be Lillad In whild 1he Journey (510 POl dub,
2) Whils recording date, It b wiaiential 1o tucord month and yeat ale,

3) M aplotia visited on mere thas Ony dapy, & supsiain Jeun fws sach wis ehai] b {nileg uy,

Siate and Cude
Divislon and Code
Distslct and Cods

Map-shesl and Cude

Grd Code
{a) Ploi Mo.

Crow Leadur {name)

Names vif Camp

Tima [hre.} a8 which Ladi (e camnp
Distance cuviied by vabicly (hm.}

Tins Laken I jouraey by vahilcle flouis Mitsores

Name of the place up to which
Journey was pesluimiwd by wwlugly
(desceibe bn briar}

Countplowous fvaluree obsurved duning

the Journey by vehicle [duscitbe in
balel)

Timw wt wlich started on foal

Dirwcrion and dintance covuivd cn
fowt wp 1o the swlacencs pulan (k)

Cunspicuvuy lualuiey pbayrved dusing
the Jowinuy on [oot {descrbe in by

Time (hee ) al wlich arrlved al tha
ralyrunce puiny,

Cascelplion of Lhe reflelviwc s powl
(Describe In deldails)

Compays brailng (1oan talyiunce
PoIint 10 the plul approsched tur
commencing survey {plasa glve 1he
Plot Mo, alss) tf any

Dutance of 1he plot Cunaru ltoim sulsrence
palat (Mrr)

Contents



L]
20 Date and liud al which arcived Lo Pluei® 244 Flug®

si (bu Plot
21, Tim« (hes ) of Leaving the Plui lsi Plar® 2ud Fla1*

22 Time, hie ) et which returoed o
the Camnp,

23. Compassing dune by

29, Dnlance meaeufed by

25, Plels laid ¢ut by

26, Trex Enuincrative dune by
27. Helght meswarsmManis 1aken by

28, 0 T sod uilier myasare munits
tuhen by

29. Bamboo wnumursilon dune Ly

40. Bamboo Weiyht taken by

3). Rulvrences in sha bald
whiltun by

37. Romatkn

- *
Daled : Signailnie ol the Craae bualers

Diayrems mlc.

OB, *Sielhe und wiw anted o,

Contents



FORM

PLOT DESCRIPTION

Field Form 2

Legal Land

Sintos

Plat

Gud
Ne.

Meap
Shaer No.

Forest
Dilvistan

Card

Job
No.

Use

No.

District

State

font

deslon

WD [ U siug

23 24 2526

1922

13-18

11-12

9—-1D

4=5

LS 10[]

w2045 0

1A[INO0 (YW O) wouRlSip J9ny

AIUREY| ] [PVOL @200,

SILUNYS|(] puhd Wiy

[=
==

Wedle/lenlp] Ol @2URs|(]

Yiwgd i ol 23uuge]

peed o BTuEIR(]

el L el ] uGIWIum]]

Bimboo
Dan

UdjiBsausbdl DOQUNY

Gulsmao).| U eg]

Aliwnb cogueg

AlsUep LOGUWEE

Crop Duta

Sgil Duta

TFerrain Data

lbu‘lo 'D L Ill’&‘ld

FRpdom |o S)uidedl, |

#2uspou| Bugmig

“aauofu] diiq

dory o} so|anfug

76

)

71

Laxdur

Signmture of Crew Levder

Ware of cre

(NPT FERT T T
lapdn g3)nadg e o)

uepeLsusbaL (O d)sumu|

S8C[D) 4115

1Biey doy

fela)g 1o 1adie] ddouwny

U0 |50dw0 ] "doiD)

pawig Jo winp

50 52 53 54-56 57 55 59 60 &1 62 63 64 &5 66 67 &8 63 70 72

46-47 48-4%

13

51

Luo[enay jlog

$1duG o

RluawBul.] @w woy

LIUTE FYT-T=

A ualFsuLGY (05

.ll'lOlQ:) (1155
Ellwngy

Seouly A0y

- Iandbv_

*ERLI Y

32 3p 37 35 39 40 4142 43 44

3

#do|g UD Uo|lISOg

ERNeR i

fiyduioda] |Ridua)

27 28-30 31

Datad_,
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Anpendix IV

Extract from 'Forest Mensuratlion® by AN,
Chaturvedi & IxS. Khanra glving an illustration for
Jeveaeloprens of volum=2 tables using graphical method
In rezpect of Deodar.

Derivation cf local volume table from general
volumz table by graphical method - The general volume
table gives volume of a tree by dliameter and helight
classes. These are generally based on data of trees
collected from a wide range of dlstribution. For
nzinyg general volume toble 1t 1s necessary to measure
d.b.h. 2znd height of indlvidual trees. Local volume
table is derived from a general volume table with the
help of measvremen®t of d.b.h. and helght of aome
standing treces In the loceslity. The procedure of
preparaticon of a2 local 7olumc table from general volume
takle igs as follows:

The figures of a2 ycneral volume table are plotted
on a graph peper shewling volumes agalnst the middle of
diameter ¢lasseh for each height class separately. Thus
there will be the same number of curves as the number
of height classes and In order to distinguish them, they
shewilsd be given a numbkrer equivalent to the middle of
the heigh* class to which it pertains. For instance,
the general wolume table of deodar glves the folliowing
data for difforent height classes:

Vvolume (m%).

d.b.bh.

{(cm) Heignt (M)

17 72 24 35 41

15 N.%30 n.058 0.126

20 0.114 0.182 0.250

Z5 0.222 0.329 0.435 0.541

A0 0. 2355 0.508 0.561 0.3814

a5 ¢.512 0.720 0,929 ' 1.137 1. 345
40 0.697 0.965 1.237 1.509 1.782
a5 0.897 1,242 1.535 1.931 2,276
SQ 1,552 1.977 2.402 2.2283
55 1.83a4 2.4009 2.924 3.438
60 2, 260 2.Q82 3.494 4,107
65 2.677 3. 3956 4.115 4,834
70 3.11.7 3.951 4,785 5.619
75 4,547 5.504 6.462
20 %.185 S.274 7.36%3
35 5.863 7.092 8,322
90 65.583 7.961 9,339
25 7,343 8.379 10.415
100 8,145 9.847 11,549
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Thus by plotting volures of each height class
against the micdle of diameter class interval, 5 curves
will bez obtained and they will be numbered as 17 m,

23 m, 29 m, 35 m, and 41 m as shown in Fiqg,

Then the dliameters and heights of a sufficlently large
numher of trees of the locality for which local volume
takle 15 to e prepaved are accurately measured and
recorded, Sucppose the diameters and heights of these
trees ace:

Diameter Holght
{crn 1} {m)
26 1l
37 z2
42 24
S0 26
53 23
=15 24
a5 10
23 11
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These dismeter and helight figures are then
plotted on the zame graph paper by taking the diameters
zlong X axis anc then interpolating the helght ajyainst
+thess (Jlameters 1n betwarsn the height curves of general
volume “a2kble. For example, the diameter of the {ilrst
«rec L5 26 cm. Af*er locating 26 cm mark on diameter
avizc, the same ordinate is followed up to locate 1€ m
by simmle rule of proportion., The curves already
Arzvn nra for 17m and 23 m. The distance between the
two on “hat ordinate is 2 mm. This distance represents

a gep of 23 m = 17m = 6 m. Therefor 18m point should ke % mm

zbovae the 17 m curve. Then the diameter of the =second
tree 43 37 em.  After locating 37 cm mark on diasmeter
axls, the same ordinate is followed up to locate 22 m
polnt for height. Thisz point will also be between the
17 m and 23 m curves., Thr Adistance between the two
curves onb the 37 ¢m ordinate is 5 mm. This dlstance
represents a gap 0of 23 m = 17 m = 6 m. Therefore by
simple rule ©F proportion £he 22 m mark point will be

L
on that ordinate at —3g§—§— = 4,l6 mm zbove the 17 m
~arve or jiust 0.84 rm beleow the 23 mm curve. Having
vlotted all points in this way., a smooth curve Is
“rawn through Lthese points. The curve so0 obtained is
the desired local volume table curve and represents the
“ocal relationship betweesn diameter and height. rom
*his curve, volume may he rezd 2t the middle of diamoter
~laczes 2rd t“aobulated to give diameter classes and
volume. This %“able i3 than called local volume table.
For ip=tance, Lrom the local volume table curve 4rawn

in Fig. 1 the followlng wolume table will be prepareds
Digomzter Volune
- (em) (m?)
20~40 J.E5
G0-39 1.30
20-50 2.25
£0-70 3.55%
T0-20 5.75
29-30 3.10
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