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PREFACE

Forest Survey of India, for the first time, took up inventory surveys in the rural
areas with the primary obiective of assessing the distribution of trees and their Growing
Stock in the rural areas and to have an overview of the various social forestry schemes
implemented by the State Forest Departments, The inventory survey was carried ouf
according to stratified random sampling mathodology. One of the imporiant points in this
survey was o categorise various types of trees in a village, The categories were farm
[orestry, roadside plantations, village woodlot, block plantatiens, canals, railway lines,
ponds and rest, This report pertaining to the district Karnal, Haryana is the first attempt
made by the Northern Zone, Shimla. It presents the results of inventory of trees outside
the traditional {orest areas,

The gecgraphical area ofthe Karnal District is 3721 8q, Km. The survey was

carried out during 1992-93 in the rural areas of the district covering an area of
3697.61 5q. Km,

Qut of the total species inventoried, twenty species on the basis of their predomi-
nance and commercial importance have been presented separately. Other species
have been kapt together as miscellaneous.

The total number of trees in the district have been assessed to be 46 47 lakh ie,
12,57 trees/ha. and the corresponding volume has been assessed 10 be 7.86 lakh cubic
melers ie. 2.126 cum/ha Acacia nilotica (Babul) and Eucalyptus spp. (Safeda) were found
to be the main species with 16.47 Jakh trees (35.434) and 12.06 lakh trees {25.95/)
Tespectively.

Itis hoped that this report will be used, not only by the State Forest Department
of Haryana bul also by others,

The inventory survey wascarried out by the stalf of Northern Zone of Forest
Survey of India and the data was also processed by them. The work of the field stalf
and officers who were associated in carrying out the inventory survey, data processing
and writing of this report, is appreciated,

Sdy-
(Dr. 8.N. Rai)
Director,
Forest SBurvey of India
Dehradun,

Contents



ACKNOWLEDGEMENTS

The State of Haryana is situated in the North-West part of India. It has extreme
climate which is very cold in wintar and very hot during summer. Besides thig in many
villages proper drinking water facility is also not easily available, The stuaff of the
Nortnern Zone were engaged in carrying out the inventory survey of non-forest areas
of Haryana with the co-operation of State Forest Department’s officers and saff. The
Panchayat Pardhans and members and alse the villagers have been very kind (o extend
their co-operation in making our field work smooth and easy, The Deputy Commissi-
oner and other staff of the Revenue Department of the district were very helpful and

co-operative. [acknowledge with thanks for the co-operation and help extended by
all concerned as mentioned above.

I am specifically grataful to 3hri?_ S. Malik, IF3, the Principal Chiel Conservator
of Forests of Haryana for directing the officers and staff of his departmentto extend
full co-operation to our field staff, I am also thankful to Shri D. R, Ramesh Singh IFS,
Conservator of Forests (HQ) and Divisional Forest Officers (territorial) Karnal and
Ambala for providing us the requited dataand informations, ShriG. K, Ahuja, IFS,
Divisional Forest Officer, Social Forestry, Panipat and Range Officers (territorial) and
other field staff have also been very co-operative in extending all possible facililies,

I acknowledge with thanks, on behalf of Forest Survey of [ndia (Nerthern Zone),
toall the concerned as mentioned above but {or their kind co-operation and help exten-

ded to this organisation it would not have been so easy to bring out this report
successfully,

Sdj-

(Manijit Singh, IFS)
Joint Director

Contents



CONTENTS

Summary

Chapter 1

L.1 Iniroduction

1.2 Description of the Disltrict

1.3 Location

1.4 Physical Features

1.5 Climate

1.6 Rain

L7 Temperalurg

1.8 Frosl, Fog and Hailstorms elc.
1.9 Socio-Economic conditions

1.10 Uses
Chapler 2

2.1 Design and Methodology of Non-forest
Invenlory Survey

2.2 Definition of Non-Forest area
23 Sampling Design and Method of Selection of Sample Villages
2.4 Fleld Methodology

Chapter 3
3.1 Processing of the Data

3.2 Areacompulalion

Volume table

Chapter 4
Stand and Stock (ables
LIST OF TABLES
Table No.1 Tutal number of siems specieswise and
dia-classwise (All categorics combincd)
Table No.2 Total number of stems calegorywise

and dia-classwise (All species combined)

Page

th b B R

10

10
10-11
11-12

13
13-14

15

16-18

19

20

Contents



Table No.3

Table No.4

Table No.5

Table Na.6

Appendix-1

Appendix-11

Appendix-III

Appendix-1V

Appendix-V

Appendix-VI

Total number of stcms specieswisc and
calegorywise (All dia-classes combined)

Distribution of total volumc (in CUM.) by
species and n dia-classes (All! categeries combined)

Distribution of total volume (in CUM.) specieswise
and categorywise (All dia-classes combined)

Distribution of total volume (in CUM.) categorywise
and dia-classwise (All species combined)

MAPS

Stale map of Haryana

Location map of District Karnal
(Haryana)

Normal Monthly and Annual Rainfall
(Haryana)

Normal Monthly and Annual Temperature
(Haryana)

Type ol Soils and Geology, Districl Karnal (Haryana)

APPENDICES

List of the villages selected for
pilot survey in Haryana State

Districtwise number of villages
selccted for Inventory Survey in
Haryana State

List of species found in Sample
Villages in Karnal District

List of the villages surveyed in
Karnal District

Definitions of calegorics

Field Forms

2l

22

23

24

27-28

29
30

31-35

Contents



SUMMARY

1. To assess the availability of {oresl resources for production of timber,
fuclwood and raw malterial for paper pulp, packing cases, esscnlial oils and
malchwood elc. in areas oulside the traditional Reserved Forests and (hose [orest
areas which could not be covered while undertaking the regular Inventory Survey
ol Haryana State. The Inventory Survey has been carried out in the Karnal district
of Haryana during 1992-93,

2. As per 1981 Census Karnal district had a total of 634 villages, having a
rotal area of 3697.61 Sq. Km., oul ol which 18 villages were randomly selected and
surveyed.

3. In the cntire rural area of Karnal district 46.47 lakh trees (12.57
irtes/hectare) have been estimated. The analysis shows that maximum number of
the estimaled trees are in 10-20 cms. dia-class i.e. 31.24 lakh trees (67.23%) and
minimum in 4) cms. and above dia-class i.¢, 1.17 lakh trees (2.52%).

4. The specieswise distnibution of (otal number of estimaled (rees shows
thal Acacia miotica (Babul) has the largest representation 1e. 16.47 lakh (rees
(35.43%) followed by Eucalypais spp. 12.06 lakh (25.95%), Popiutis spp. 3.60 lakh
(7.74%), Monus spp. 2.46 lakh (5.29%), Dalbergia sissoo (Shisham) 2.39 lakh
(5.14%), Mangifera indica 2.10 lakh (4.53%), Prosopis juliflora 1,56 lakh (3.35%),
Melia azedurach 1.24 1akh (2.67%), Azadirachta indica 1.08 lakh (2.329%), Syzygison
cumini 0.92 lakh {1.99%) and Ficus spp. 0.56 lakh (1.20%).

5. The distribution of total number of (rees categorywise and dia-classwise
shows (hat the Tepresentation of Lrees is maximum in the Calegory-1 - FARM
FORESTRY i¢. 23.01 lakh (rces (49.52%) and minimum in the Calegory-111 -
VILLAGE WOQODLOTS i.c. 1.50 lakh (3.23%).

6. In the cntire rural area of Karnal district total estimated volume of all
species and dia-classes combined comes (0 be 7.86 lakh cubic meters and
volumc/heelare is 2.126 Cum,
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CHAPTER 1

Introduction
To assess the availalility of forgst resources lor production of timber, {uclwood and raw materiat for paper

pulp, packing cases, essenlial oils, match wood elc. in arcas outside the traditional Rescrved Forest areas and those
forest areas which could not be covered while undertaking the regular Invenlory Survey ol Haryana Stale,

Description ol the District

The district of Karnal is a part of thc Eastern Haryana plain. "It is named aller the town of Karnal which
according to the legends ows ils name Lo Raja Karna who although an elder brother of Pandavas - borri 10 Kunti of
God Sun before her marriage, was a very closc associale of Duryodhana and [ought [or him in the greal Mahabharata
war, The lown stands on (he high blufl of River Yamuna which once flowed in its immediate vicinity. The tract in
which il is situtated 1s dottcd with ancicnt sites and almosl cvery village and strean is connecled with the legends of
the Great Epic.

Loecalion

The districl lics between 292 09 50 ' and 29° 597 North latitudes and 76° 31' 15" and 77° 12" 45'' East
longitudes, On its North and North-West is the district of Kurukshetra. Te its west is Jind District. Sonipat district
lics on its south. The Yamuna river makes the eastern boundarics of the district and across the river are the districts
of Saharanpur, Muzallarnagar and Merrut of Utlar Pradesh. The arca of the district is 3,721 Sq. Km. having a
population of 1,322,826 as per 1981 Cenus.

Physical Features
Soils, geology and Lopography
The district on the whole is divided into the following three sub-micro regions on the basis of soils and
lopography:-
{a}Assandh Plain

The region extends over Assandh (chsilexcept three willages Peont (11), Bansa (12) and Rer Kalan (19), three
villages of Karnal tehsil viz. Gunana (304), Nisang (305) and Gondar (306) and a few villages in the western part of

+ Panipal tehsil. From relief point of view, maximum height of the region is 243 metres above m.s.1. near village Gunana

(304) in Karnal Tehsil while the mintmum height is 235 metres near village Rattak (32) in Assandh Tehsil. The region
i1s enfirely a North- East to South-Wesl. It is predominantly agriculural. A few palches of wasteland and scrub are
scen in cerlain villages.

The okl alluvium of *Nardak’ has low ferlility as compargd (o the 'Bhangar’ alluvium on account of Kankar
formalion in the former, The soil of the regionis loam (Nardak). Soil as ¢lassificd by NBSS and LUP (ICAR), Nagpur,
the region has Aguepts - Ochrepts type of svil. Aquepts means Brown soils (Hydromorphic), Ochrepts means shallow
black, brown and alluvial soils of the northern region.

Withregard (o communications and transportation facilities, the region is seen covered with all (ypes of metalled
roads. Assandh is (he main lown from where roads arc radiating to all lowns. Northern railways (Broad gauge) Jind
(o Panipat (Branch line) passes through the region.

(b)Karnal Bhangar

The region spreads over the major portion of Karnal and Panipat tehsil and also three villages viz. Peont (11),
Bapsa (12) and Rerkalan (19) of Assandh tchsil. 11 covers the central pari of the district in North-South direction.
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The region makes its boundaries with Assandh plain and Kurukshetra district in West and North, Yamuna Khadar
in the East and Senipal district in the South.

From relief poing of view the maximum height of the region is 254 metres above m.s.1 near village Nilokher
(rural) 65) and minimum height is 237 metres near village Malakpur (400). Both the heights arc lying in Karnal tehsil.
Bhangar area comprises the higher ground than the-recent flood plain. Scrubby and bushy type of vegetation are seen
scatlered over the region.

A few palches of land are under swamps over the region, cultivated land is extensive besides some patches of
scrubs. Western Yamuna canal (mam branch) along with its distributaries is the main source to facilitate canal
Irriganion.

The soil of the region is loam (Bhangar). The soil lound here is compact and sGff due (o addition of sill. It is

less granular. Soils as classified by (he NBSS and LUP (ICAR), Nagpur [ound in the region are Ochrepls - Orthenis
and Aqueplts - Qchrepts types of soils,

Ochrepts - Shallow black, brown and alluvial soils of the northern region.
Orihents - Recenily formed soils
Aquepts - Brown soils (Hydromorphic )

With regard Lo means of communication and Iransportation facilities, all typcs of roads and (wo Broad gauge
railway lines pass through the region. National Highway No. 1 (NH 1) also passes through the region on which well
developed lowns of Pampal, Gharaunda, Karnal, Traori and Nilokheri are located.

(c)Yamuna Khadar

The region extends over the castern parts of the Karnal and Pagipal Lehsils of the district. 1t runs along the
Yamuna river in the easiem part of the district from North (o South as a lincar track, The region makes its boundarics
with Karnal Bhangar in the West, Kurukshetra district in the North, State of Uttar Pradesh in the East and Sonipat
district in the South.

From reliel point of view, the maximum height of the region is 257 melers above m.s.l near village Hanauri
(161} in Karnal (ehsil while the minimum height is 225 meters near village Bodhwal Majri (125) in the Panipat tehsil.
The region is built and drained by the Yamuna river. So it contains various interlocked canals of streams, rivulets,
ponds and swamps. The flood plain is low lying. It is highly undulating in Lopography and swamy in places.

The region consists of alluvial soils. The soil [ound in the region is silty loam (Khadar). Khadar of Karnal is
throughout inferior being either the lightest sand or stiffest clay, The region is under cultivation except a lew patches
which are covered wilh bushes. Soils as classified by the NBSS and LUP (ICAR) Nagpur, the region has Aquents -
Fluvents rypes of soils.

Aquents - Recently formed Hydromorphic allyvial soils

Fluvents - Alluvial soils (Recent alfuvium)

With regard (0 means of communication and transportation [acilities, the region is not much developed due 1o
the riverian action. Mainly all the roads are interlinked with each other by ’Kuchcha' roads or footpaths. Indri and
Samalakha towns are develoiping in the northern and southern par(s of the region respectively.
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1.6

1.7

1.8

1.9

Climale

The Karnal district hies inthe Eastern Haryana plain which has Gangetic type, sub-Lropical contincntal monsoon
climale.

Rain

Monsoons bring rain from July to September, From October .0 June the Weather is generally dry except a few
showcrs [rom western cyclones. Wilhin the district also rainfall varies. The northern part of the district gets more
rainfall than (he southern part due 1o its proximity (o the mountains. Rainfall in the district varies frum 650 mm in the
south - western parl (0 above Y00 mm in north - eastern part ol the districl. The elimate in (he distric is attributed (o

shorl wet months and long spells of dry months or weeks. Humidily is very high during the rainy season and very low
during dry summer months.

Temperature

Due 1oils distance from the sca there is greal differcnce belween the temperatures of day and might as well as
during winter and summer. The Maximum daily temperature during summer reaches as high as 45°C in May - June,
Hot dry winds blow during the day duc i(s proximity to the semi - arid areas ol Haryana and Rajasthan. During the
winter the Minimum Lemperature [alls below §C during December - January.

Frosl, Fog and Hailstorms etc.-

Ground (rost also occurs when there is snowfall in H.F. and U.P. hills. Foggy weather also prevails during the
months of January - February, QOccasional spells of hailstorms also take place during February to April. During May-
June dust storms also aceur in the district. ‘

Secio-Economic Conditions

The ¢conomy ol the district is primarily agricultural. Al the time of 1981 Census, aboul 59% of the (otal main
workers were cultivators and agricultural labours, Its industrial base has remained mainly agro-based. The large and
medium scale units are engaged in manulacturing of [ertilizers, sugar, rectifiee spiril, country liquor, dehydraled
vegetables, steel pipes and lubes, ¢ard board ¢tc. There are many small scale units also in Karnal districl. Thesc unils
manulacture metal products, food products, colton textiles, chemicals and chemical products, rubber, plastic,
petroleum and coal products, lextile, leather and fur producls, paper and paper products ¢le. Panipat is known as the
home of quality handloom products which have become popular in [oreign countrics also.

Irrigation i the district 1s mostly done by wbewells. There is a good network of canals. Underground water
level is comparatively high. Qul of the (otal arga 86.63% is cultivable and out of which 82,84% is irrigated. Among
the {ood grains mostly wheat and rice are grown. Sugarcane and sunflower (oil sceds) are also grown in considerable
areas. Asper 1977 Census of live-stocks there are about 7,10,000 animals which includus caitles, buffajoes, horses and
ponics, donkeys, sheep, goats, camels and pigs elc.

The people of Haryana are hardworking and enterprising. The per capita income of Haryana is second after
Punjab among the states ol (the couniry, Wheal and rice are the main food. Milk consumption is about 500 gms. per
person which is quitc high as compared (o the National averge of about 137 gms.

Qut of total population of the district 74% is rural population, Qut of the total populativn 36.77% are lurales.
Litracy percentage among the male and {femalc population is 47.27 and 24.49 rcspectively. Litracy percenlage among
the Ruraland Urban population is 29.74% and 56.60% respectively. Out of the total population only 31% are workers
while 69% arc non-workers.
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1.10 Uses

The trees provide mainly timber, [uel, fodder, [ruils and shade. Timber is obtained mainly from Daibergia
sissco,Eucalptus spp., Melia azedarach, Syzygium cumini, Morus alba, Mangifera indica, Azadirachta indica, Albizia
spp. ctc. Small imber is obtained mainly from Acacia nilotica, Acacia spp., Prosopis cineraria, Tamarix articulata ctc.
All 1he above mentioned Lrees provide fuel wood also. Trees like Prosopis juliflora, Acacia niloiica, Acacia tortilis,
Albizia spp., Morus alba, Prosopis cineraria also provide fodder in the form of leaves or pods. Monis alba provides
wood (or manufacturing hockey sticks and other sports goods. Poplars provide malchwood and Euclyptus paper

pulpwool. Fruils are obtained from Zizyphus spp. and Syzygium cumnini, Katha is extracted (rom Acacia catechu.
Neem oil is oblained from Azadirachta indica.

It has been seen that with the ban on felling of green trees in Himachal Pradesh, packing cases for apple and
other fruits/vegclables are supplied from Haryana which are constructed from Eucalypius wood. Eucalypeus is also
used for making cheap furnilure and also as a fuel.
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2.1

2.2

23

CHAPTER 2

Design and Methodology of Non-Forest Inventory Survey
Dustriel Census Books of Census Survey 1981 were used as basis of Inventory of Non-Forest Area. A list of
villages m the district was preparcd and cach village was given a serial number.
Definition of non-Forest Area
For the purpose of Lhis survey
(DAl those arcas were (aken which were outside the traditional Reserved Forest Areas,
2.All thosc areas which satisfied the {ollowing conditions were also excluded:
(a)All places within the Municipality, Corperation, Cantonment Board or a notificd area Committee ctc.
(b)All other places which satisifed the following, critetia :-
(WA minimum population of 5,000;
(ii)Al least 75% of Lhe malc working population engaged in non-agriculiural persuits and
(1A density of population of a1 least 400 per Sq. Km. (1,000 per $g. mile).

[n addition (o all municipal ar¢as/Cantonment Board, [our villages namely (1) Babiyal in Ambala district, {2)
Smalakha in Karnal district, (3} Gurgaon (rural) and (4) Jharsa in Gurgaon district satisfying the above criteria had
been treated as Census lowns (non-municipal) in 1981 Census. Panchkula Urban Estale in Ambala districl had also
becn treated as a town. The Faridabad Complex Administration consisting of Faridabad, Faridabad Township and
Ballabgarh towns of 1971 and some surrounding villages in Faridabad district had been (realed as towns,

Sampling Design and Method of Selection of Sample Villages.

The inventory survey was undertaken in Lhe rural arca (non-forest area only) of he state. The design [ollowed
in the [ield inventory was random sampling with the villages as sampling units. A list of villages of Karnal district was
prepared according Lo 1981 Census and each village was given a serial number,

Firstly, the number of sample villages to be surveyed in the state was decided by 1aking a pilot survey such that
the results of the survey at State Ievel would be at the precision level of + 10% at, 95% probability level,

For carrying ont pilot survey, 2 (o 3 villages were taken [rom each district of Haryana State. Total 31 villages
were selected [or pilol survey in Haryana State. A list of the villages sclected for pilot survey is given in Appendix - 1.

The villages selected for pilot survey were Laken up one by one [or carrying oul complete enumeration of all
the (rees of 10 ¢ms, and above diameter at B.HW{OB). Each of these selected villages, with its area and boundaries as
per the revenue records, was (realed as a sampling unil.

Alter completing the pilot survey the data was processed [or obtaining number of trees/Ha. in each village for
calculation of sanuple sizc by using the [ormuly
2
2 X
10

]+L [2 b4 c.v.]

N 10

P
Where .y, =§ x 100 and

10
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N=total no, of villages in the State,
For large N, it will be equal to

The method used was ralio mathod cf estimation, the sample size obiained from pilot survey
was 219 villages,

These 219 vill1ga3y wara distribite 1 ovar all the districts proportional to the rural area of the
district. Alistof number of. villages selected for each, districtis given in the Appendix-II.

These randomly selected villages in each disirict were taken up one by ore for carrying out
complete enumaration of all the traes of 10 ems. and above diameter, Each of these randomly select-
ed villages, with its area and boundaries as per the revenus records, was treated as a sampling uni,

2 4 Field Methodology

The fieid data is coliected by a Crew, consisting of one Junior Technical Assistant (Crew-
Leader), a Deputy Ranger, two Fieldsmen, Khalasi and unskilled labourers engaged locally where-
ever necassary for showing 1he boundary of the village as well as helping in the survey work.

Each Crew Leader 1s provided with a list of villages to be tackled alongwilh a set of 1:50,000
scale maps wilh jocation of villagas duly mnarked. The Crew Leader is required to find the nearest
convenient route so that they can 1each the village with minimum traversa by jeep or on foot, After
reaching the village the next job is to determine the boundary of the village. For this purpose, the
maps of the Revenue Department are referred and in addition the help of villags lava) authorities
are obtained. The unit of sampling is the whole of sample village. Teo begin lhe data collection it
i3 neceasary to salect the starting/reference point preferrably centre of the village. This reference
pointfcentre is nat necessarily to be the centre of the area. The datails of the location of the refer-
ence point/centre and its description are recorded in the village description form. This is very
important to enable the checking crew to reach (his peint and commence checking,

After fizing the starting reference point, the enumeration work 1s started from the reference
point by dividing the entire village into suitable sized angular quadrants with the help of compass
in such a way that enumeration within each angular cquadrant could be completed in one working
day. The size of each angular quadrant is dedided by the Crew Leader accordingly. Enumeration
of trees/bainboo is commenced from the line marking due North from the cantre/reference point and
is'proceedad in clockwise direction (i.e. Norin to East),

This procedureis imporiant to avoid duplicationfommission of troes when the enumeration
work is continued on the next day, Further, all the enumerated trees are suilably marked with
chalk to achieve this obje2tive. The informations regarding number of angular quadrams, the size
of each angular quadrant and numbar of treas enumerated Inaeich quadrant are recorded in the
precscribed Field forms given below:

(1) Village Description Form

(2) Village Tree Enumeration Form

{3} District Tres Form

Samples of the above field forms may be seen in the Apendix-VI. The lield forms are briefly
diseribed below:

(1) Village Deacription Form

The information regarding the conspicuous features of the point selecied as the Centre for
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starting the enumeraiion, number of angular, Size of each angular gquadrant and number of trees
enumerated in each quadrant are racorded in this form.

(2) Village Tree Enumeration Form

In this form the data ofall trees of 10 cms, and above diameter at breast height over bark
[DBH (OB)] in a sampled village are recorded. The dead trees having utility less than 70% and all
trees of less than 10 cms, diameter are ignored,

(3) District Tree Form
This form Las 1o be filled in for each sampled village selected in the district.
While carrying out the survey, ie, enumeration.and imeasurement of trees, the category of

each tree-indicating the type of plantation it belongs tois also recorded in tha columns of Village
Tree Enumeration Form. The definitions used -for this classification are as under:

Farm Forestry: Trees along the farm bunds and in small patches up to 0 Liha ,in area,
Road side Plantation: For trees planted along the road side.
Village Woodlot: Naturally growing trees on community/private land.
Block Plantation: Patches covering an area of more than 0.1 ha. and not falling in any of the
above,
Ponds: For trees planted in and around water ponds_
Railway Lines: For trees planted along;the railway lines.
Canals: Trees planted along tha canals.
Rest: Trees not falling in any of the above categories.
12
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CHAPTER 3

Data Processing

Processing of the Daia

After completion of ficld work, ihe field [orms of the villages surveyed were consolidaled and checked for any
inconsistencies and Coding mistakes, il any. Forms [or each village were (hen processed manually and information
was fitled in the 1ables. The species found in sample villages of Karnal district during survey are given in Appendix-111L
Singe many of the species in the region were having a very small number of trees, they were clubbed {ogether under
Miscellancous species.  Twenly main specics were sclected for calculating the number of stems on the basis of their
numerical occurrance, commercial imporlance and regional importance. Twao tree species which were nol important
for estimaion of volume were not taken up for calculation of volume. Afier manual processing of the data the tabulated
data was then transferred to the daia files in the Personal Computer (PC) using suitable soliwares, The data files
were then processed for making various tables in desired formats required to be incorporated in the Report.

Area Computallon

Rural arcaof Lhe disiricl was calculaled by adding up the arcas of the villages given in the Census Book of 1981
of that district.

Collection of fclicd Lree dala has been discontinucd by zones, for developing volume equations. The volume

lactors have been oblained from (he Logging Divisions and Territorial Forest Divisidns of the State Forest Department
of Haryana.

The volume factors used for dillerent tree species have been given in the volume table al the end of this chaptes,

Estimation Procedure.
The estimation procedure is given below
Let

xi = arca of the ith village

yi = volume/no, of trees for the ith village

"
N

no. of sample villages in the districl/stale
total no. of villages in the districl/stale

n

X = », x/n = average arca per village in the sample
N

X = > x/N = average area per village in the population (District/State).
n

y = 3. yi‘n = avcrage volume/no. of trees in (he sample
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N
Y.= ) Yi/N = average volume/no. of trees in the population (District/State)

Lotal area of all villages in the population (District/Slate)

N
A=Eri

Then the mean volume/na, of trees per unit area for the population (District/Stale) is given by

R =

ol Il

The estimate ol R is the sample ratio

2 x

The estimale of tolal volume/no. of (rees in the population (District/Stale) 1s given by

f=/—l%(-!=,4xﬁ

Eslimaled variance o R is given by

N=n [E I ZR/E: yin +§§n: x?]

e o=

When N is large, Lhen

G [E o= Z-RE »nx R E I ]

V(R
® = n(u-l)x

Esti matcd variance of T is given by

V(T = A* xV(R)

S‘f' x 100
R

SE.of £.</ Ty and 3E.%=22 x, 100
T

14
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SE.of R =/ V(R) and SE.%=
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Volume Table - specieswise and dia-classwise

S.No, Name ol Specics 10-20 20-30 3040 40+

1. Acacia catechu 0.10 021 0.51 1.13
2. Acacia nilotica 0.06 0.14 0.57 113
3. Acacia spp. 0.06 0.14 0.57 1.13
4. Acacta tortilis 0.06 0.14 0.57 1.13
3. Afbizia spp. 0.06 0.14 0.57 113
6. Azadiracltta indica 0.06 0.14 0.57 113
7. Daibergia sissoo 0.06 0.14 0.57 1.13
8. Eucalyptus spp. 0.10 041 0.95 17
9. Ficus spp. 0.06 0.14 0.57 113
10. Mangifera indica 0.06 0.14 0.57 113
11. Melia azedarach 0.06 0.14 0.57 113
12, Monis spp. 0.00 0.14 0.57 1.13
13. Populus spp. 0.07 0.35 0.73 1.26
4. Prosopis cineraria 0.06 0.14 0.57 113
15. Prosapis juliflora 0.06 0.14 0.57 113
10. Pridium guyava 0.06 0.14 0.57 113
17. Salvadora spp. 0.06 0.14 0.57 1.13
18. Syzygium cumini 0.06 0.14 0.57 1.13
19. Tamarix articulata 0.06 0.14 0.57 1.13
20. Zizyphus spp. 0.06 0.14 0.57 1.13
21. Misc. spp. 0.06 0.14 0.57 113
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CHAPTER 4

Stand and Stock tables

As per 1981 Census Karnal district has a tolal of 634 villapes having an area of 3,69,761 hectares (3,697.61 Sq.
Km.). Out ol thesc, 18 villages were randomly sclecled and surveyed (see Appendix - IV). The dala collected (far
trees having 10 em. and above diameter) from these 18 villages has been statistically analysed {or variability in respect
of tree stock and Iree volume paramelers and "trees/heclare” and "volume/heclare”. The analysis shows the estimate
ol 12,57 trees/hectare and corresponding volume of 2.126 Cum . /hectare for Lhe cntire Karnal district.

The distribulion of total slems and stems/ha. as well as tolal volume and volume/ha. have been estimated and
are included as Table Nos. 1 Lo 6.

In the entire rural area of Karnal disirict 46.47 lakh trees have been estimated and the distribution thereof
15 discussed below:

1.Thc distributionof total number of estimated Lrees, dia- classwise and specieswise (all categories combined),
is given in (able no. 1. The analysis shows that maximum number of Lhe estimated trees are in 10-20 cms. dia-class i.e.
31.24 lakh trees (67.23%) lollowed by 11.23 lakh (rees (24.16%) in 20-30 ems. dia- elass, 2.83 lakh (rees (6.08%) in
30-40 cms. dia-class and 1.17 lakh (rees (2.52%) in 40 cms. and above dra-class.

The specicswise distribution of (otal pumber of trees in the district has been estimated by ratio estimatation
method. I shows thal in the rural area of Karnal district Acacia nilotica (Babul) has the largesl represcntation i.e.
16.47 lakhtrees (3543%) [ollowed by Eucalyprus spp. 12.061akh (25.95%), Popuius spp. 3.60 lakh (7.74%), Morus spp.
2.46 lakh (5.29%), Dalbergia sissoe (Shisham) 2.39 lakh (5.14%}), Mangifera indica 2.10 lakh (4.53%), Prosopis jufiflora
1.56 lakh (3.35%), Mclia azcidarach 1.24 lakh (2.67%), Azadirachta indica 1.08 lakh (2.32%), Syzygium cuminii 0.92
fakh {1.99%) and Ficus spp. 0.56 lakh (1.20%). The represcntation of the 1est of the species is Jess than 19 each.

2.The distribution of total number of trees estimated, calegorywise and dia-classwise (all species combined),
is given in lable no. 2. It shows that the representation of trees is highest in the Calegory-] - Farm Forestry (49.52%)
[ollowed by Category-1V - Block Plantations (17.88%), Calcgory-VII - Canals (15.08%), Category-II - Roadside
Plantations (12.98%) and Calegory-Il1 - Village Waadlots (3.23%) elc.

Analysis of the calegorywise distribution of total number of estimated (rees reveals (hal Farm Forestry has an
estimated 23.01 lakh trees followed by 8.31 lakh (rees in Block Plantations, 7.01 lakh trees in Canal side Planlations,
6.03 lakh trces in Roadsidce Plantations and 1.50 lakh trees in the Village Woodlots.

The distsibution of stems per hectare is the largest in dia-class 10-20 cms. i.e. 8.45 {ollpwed by 3.04 1n 20-30
cms., 0.76 in 30-40 ¢ms. and .32 in 40 cms. and above dia-class.

3.The distribution of total number of (rees estimated, specieswise eategorywise (all dia-classes combincd), has
also been presented in (able no. 3. The specieswise percentage and ealegorywise peercenlage of Lhe estimaled trees
has already been mentioned in para | and 2 above.

The analysis shows that (he specieswise tolal number of cstimated trees (in order of decreasing numbers) in
the various prescribed calcgorics are as under;

Category [-Farm Forestry

As per the estimale, this category has a total number of 23.01 lakh trees which is the highest Lotal of all the
calcgorics. It is mainly comprised ol Ewecalyptus spp. 7.07 lakh, Acacia nitotica 3.91 lakh, Morus spp. 2.33 lakh, Dafbergia
sissoo 2.04 lakh, Mangifera indica 1.57 1akh, Melia azeddrach 1.18 lakh, Populus spp. 1.10 lakh, Azadirachta indica 1.01
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lakh, Syzygium cumini 087 lakh, Prosopis juliffora 0.58 lakh and Ficus spp. 0.38 lakh. the representation of the
remaining species are very negligible,

Category 11 - Roadslde Plantations
As per the estimation, there are 6,03 lakh trecs in all this category. It is mainly represented by 4cacia nilotica

3.75 lakh, Eucalypius spp. 1.69 lakh, Prosopis juiifiora 0.35 lakh, and Daibergia sissoo 0.15 lakh. The representation of
the remaining species is very low and hence not presented here,

Category [III - Vilage Woodlots

Inthis category the total number of trees, asper the estimation, is 1.50 lakh and is comprised mainly by Zizyphus
spp. 0.34 lakh, Acacia nilotica 0.27 lakh, and Ficus spp. 0.16 lakh, The remaining specics have a poor representation.
Category IV - Block Plantations

In this category the total number of trees have been estimated to be 8.31 lakh. Itis mainly represented by Acacia

nilotica 3.31 lakh, Popuius spp. 2.49 lakh, Eucalypaics spp. 1.57 lakh, Mangifera indica 0.53 lakh, and Prosopis jufiflora
0.14 lakh. The remaining species are not being mentioned duc their low representation.

Category V- Ponds

As per Lhe estimale all the species have a very poor representation in this category.
Calegory V1 - Railway Lines

The total number of trees in this calegory, as per the estimation, are 0.59 lakh. The predominant species are
Eucalyptus spp. 0.35 lakh and Acacia nilotica 0.23 lakh. Other species are neglible in number.
Category VI - Canals

As per Lhe cstimate this category has 7.01 lakh trees in all. ILis represented mainly by Acacia nilotica 4.98 lakh,
Eucalyptus spp. 137 lakh, Prosopis juliflora 0.44 lakh and Dalbergia sissoo 0.13 lakh.

Analysis of Volume (Stock)

1n the entire rural area of Karnal district {olal volume of all species and dia-classes combined, as per the
eslimation, comes Lo be 7.86 lakh’cubic meters and the distribution thereof is discussed below:

1. An assessment of dia-classwise and specieswise distribution (all categories combined) of volume is given in
lable no. 4. 1t shows that the total estimated volume of trees of all specics belonging to the dia-class 20-30 cms. is 2.51
lakh cubic meters (31.97%) which incidently is the highest of all the dia-classes. It is followed by 10-20 cms. dia-class
having volume of 2.23 lakh cubic meters (28.36%), 30-40 cms. dia-class 1.76 takh cubic meters (22.33%) and 40 cms.
and above dia-class having volume of 0.7% lakh cubic meters (17.34%).

It also shows thal the lotal volume per heetare contributed by trees of all species of all dia-classes combined is
2.126 cum. The volume per hectare for dilferent dia-classes (in decreasing order) are as below:

20-30 cms. dia-class (0.680 cum.}, 10-20 cms. dia-class (0.603 cum.), 30-40 cms. dia-class (0.475 cum.) and 40
cms. and above dia-class (0.369 cum.).

It may also be secn from the lable No. 4 thal the Lotal volume contributed by each species, for combined
dia-classes, and the percentage thereof (in dccreasing order) are as below:

Eucalyptus spp. 2,48 lakh cubic meters (31.61%), Acacia nilotica 2.24 1akh cubic meters (E.SffaDalbergia sisso0
0.56 lakh cubicmeters (7.13%), Populus spp.0.495 lakh cubic meters (6.30%), Mangifera indica 0.494 lakh cubic meters
(6.28%), Morus spp. 0.33 lakh cubic meters (4.14%), Azadirachta indica 0.25 lakh cubic meters (3.23%), Ficus spp.
0.23 lakh cubic meters (2.91%), Syzygiurn cumini 0.15 lakh cubic mcters (1.91%).
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2. The distribution of total estimated volume, calegorywise and dia-classwise (all spp. combined), is given in
table no. 6. It shows that the tolal volume of all the calegories in the dia- class 20-30 cms. is 2.51 lakh cubic meters
(31.97%) which is the highest of all the dia-classes. It is followed by 10-20 cm. dia- class havjng a total volume of 2.23
lakh cubic meters (28.36%), 30-40 cm. dia-class having 1.76 akh cubic meters (22.339%) and 40 cms. and above dia-clas
having 1.36 lakh cubic meters (17.34%).

It also shows thal category-I ('all dia-classes combined) has (he highest volumé of 4.06 lakh cubic meters
(51.68%) followed by category-VII having 1.27 lakh cubic melers (16.21%), category-II having 1.14 lakh cubic melers,
category-1V having 090 lakh cubic meters (1146%), category-1ll having 0.38 lakh cubic meters (4.81%) and
category-VI which has only .10 lakh cubic meters {1.30%). Category-V has the lowest volume which is negligible.

3. The distribution of 1olal volume (estimated), specieswise and caregorywise (all dia-classes combined), is
givenin table No. 5. It can be inferred that the categorywise Lotal volume, when all species are combined, are as below
(in order of decreasing volume):

Category-I 4.06 lakk cubic meters (51.68%), category-VII 1.27 lakh cubie meters (16.21%), catcgory-I1 1.14
lakh cubic meters (14.52%), category-1V 0.90 lakh cubic meters (11.46%), category-1110.38 lakh cubic meters (4.81%)
and category-V10.10 lakh cubic melers (1.30%). Category-V has a very ncgligible volume.

It can also be seen (hat the distribution of specieswise total volume, when all categories are combined, are as
under (in order of decreasing volume);

Eucalyptus spp. 2.48 lakh cubic meters (31.61%), Acacia ailotica 2.24 lakh cubic meters (28.53%), Da!be:gia
sis500 0.56 lakh cubic meters (7.13%). Popuius spp. 0.495 lakh cubic meters (6.30%), Mangifera indica 0.494 lakh cubic
melers (6.28%), Mons spp. 0.33 lakh cubic melers (4.149%), Azadirachta indica 0.25 lakh cubic meters (3.239%), Ficus
spp. 0.23 lakh cubic meters (2.91%), Syzygitim cuminii 0.15 lakh cubic meters (1.91%), Prosopis juliflora 0.14 lakh cubic
melers (1.74%) and Melia azedarach 0.11 lakh cubic melers (1.44%). The contribulion ol other species are very poor.
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Table No. 1

Total Number of slems specieswise and dlaclasswise
(All categories combined)

Rural arca of KARNAL DISTT. : 3697.61 Sq. km

S.No. Name of Specles 10-20 20-30 3040 40+ Total %age
L Acacia catechit 0 0 0 0 0 0.00
2. Acacia nilotica 1043900 455728 121655 252391 lodes522 3543
i Acacia spp. 4202 624 170 28 5024 011
4. Acacia tortilis 0 0 0 0 0 0.00
5. Albizia spp. 5137 B34 851 483 8855 0.19
6. Azadirachta indica . 60927 24359 12606 9880 107772 232
7. Dalbergia sissoo 126225 61411 32053 19136 218825 5.14
8. Eucalyptus spp. 830454 282828 36169 6416 1205867 2595
9. Ficus spp. 23706 11527 6217 14450 55900 1.20
10. Mangifera indica 113307 55077 22314 19590 210288 453
11, Melia azedarach 99034 21122 2952 682 123840 267
12. Morus spp. 172985 52494 14451 5793 245723 529
13. Popuilus spp. 277804 77989 577 170 359540 7.74
14. Prosopis cineraria 57 28 57 57 199 0.00
15. Prosopis juliflora 131107 20214 3605 795 155721 335
16. FPsidium guyava 0 0 0 0 0 0.00
17. Salvadora spp. 256 341 426 539 1562 0.03
18. Svrygium cumini 61097 19988 7239 3946 92270 199
19. Tamarixarticulata 880 284 28 56 1248 0.03
20. Zizyphus spp. 30264 8147 1420 567 40398 087
21, Misc. spp. 92095 28364 16751 9483 147293 3.17
Total 3124087 1122909 82541 117310 4646847 100
% age 6723 24.16 6.08 2.52 100
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Table No2

Total number of stems calegorywise and dia-classwise

(All species combined)

Rural arca of KARNAL DISTRICT : 3697.61 Sq.Km.

S.Na. Category 10-20 20-30 3040 40+ Total Teage
i I 1562682 528380 141156 68933 2301151 49.52
2. I 370414 168414 46333 17859 603020 12.98
3 I 76600 39265 19616 14621 150102 3.23
4, v 638360 125713 13856 3122 831051 17.88
3. v 1419 426 57 28 1930 0.64
6. Vi 40172 17631 880 198 58881 1.27
7. VII 384440 243080 60643 12549 700712 1508

Total 3124087 1122909 283541 117310 4646847 100.00

Yeage 6723 24.16 608 252 100

Stems/ha. 845 in 9.76 0831 1257
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Table No.J3
Tolal number of stems specieswise and categorywise

(All din-classes combined)

Rural area of KARNAL DISTRICT : 3697.61 Sq. Km.

Categories

SNo. Name of Species I Il (] v v Vi Vil Total Stage
1.  Acacia catechu 0 0 0 0 0 0 0 0 0.00
2. Acacia nilotica 300628 374815 26602 331235 1647 23308 498287 1646522 3543
3. Acacia spp. 2924 28 993 0 0 0 1079 504 0.11
4,  Acacia tortilis 0 0 0 0 0 0 0 0 0.00
5. Albixia spp. 6643 709 1050 227 0 28 198 88535 0.19
6. Azadirachtaindica 101099 1221 1136 2612 0 0 1704 107772 2.32
7.  Dalbergia sissoo 203618 14991 3095 4004 0 28 13089 238825 514
8. Eucalyp tus spp. 707242 16895} 0 157284 28 35063 137297 1205867 25.95
9. Ficus spp. 37131 1051 15643 795 0 28 652 55900 1.20
10. Mangifera indica 157142 198 0 52721 0 0 227 210288 4.53
11. Melia azedarach 118446 53 2953 1788 0 0 114 123840 267
12. Mormus spp. 233116 994 6786 3350 0 0 1477 245723 529
13.  Populus spp 110014 341 57 248986 0 0 142 359540 7.74
14. Prosopis cinteraria 0 57 142 0 0 0 0 199 000
15. Prosopis juliflora 58229 34523 5423 13627 170 113 43636 155721 335
16. Psidium guyava 0 0 0 0 0 0 0 0 0.00
17.  Salvadora spp. 0 0 1562 ¢ 0 0 0 1562 0.03
18.  Syzygium cumini 87387 483 noe7 - 315 0 0 142 92270 199
19. Tqmarix articulate 738 85 425 0 0 0 0 1248 0.03
20, Zizyphus spp. 2413 255 34409 2839 0 0 482 40398 0.87
21. Misc.spp. 83781 3777 48719 8432 85 313 2186 147293 317
Total '2301151 603020 150102 831051 1930  S3331 700712 4646847 100
Joage 4952 1298 323 1788 0.04 127 1508 100
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Distribution of total volume (in cum.) - specieswise and dia-classwise

Table No.4

(All categories combined)

Rural area of KARNAL DISTRICT : 3697.61 $q. Km.

S\No. Name of Species  10-20

20-30 30-40 0+ Total %enge  Vol/ha.
1. Acacia carech_& 0 0 0 0 0 0.00 0.000
Acacia nifotica 62633 63802 69343 28521 224299 28.53 0.607
3. Acacia spp. 253 88 97 32 470 0.06 0.001
4. Acacia tortilis 0 0 0 0 0 0.00 0,000
3. Aibizia spp. 309 34 485 545 1673 0.21 0.005
6.  Aradirachta indica 3656 3411 7186 11163 25916 323 0.069
7. Dalbergia sissoo 7573 8598 182°4) 21624 56065 7.13 0.152
8 Eucalypmsspp. 85580 117375 34505 1099 248456 3161 0672
9. Ficus spp. 1423 1615 3543 16329 22910 291 0.062
10.  Mangifera indica 6798 n 12718 22136 49363 6.28 0.133
11.  Melia azedarach 5944 2058 1682 710 11354 1.44 0.031
12 Morus spp. 10379 7350 8236 6547 32512 4.14 0.088
13.  Populus spp. 19446 27218 2619 213 49496 6.30 0.134
14.  Prosopis cineraria 3 4 32 64 103 0.01 0.000
15, Prosopis juliflora 7866 263 2054 898 13649 1.74 0.037
16.  Psidium guyava 0 0 0 0 0 0.00 0.000
17.  Salvadora spp. 15 43 243 609 915 0.12 0.002
18.  Syzpgium Cumini 3667 2798 4125 4458 15048 191 0.041
19.  Tamarix articulota 53 4) 16 64 173 0.02 0000
20 Ziyphusspp- {1816 1141 809 641 4407 0.56 0.012
21.  Misc.spp. 5563 3970 9547 10717 29797 3.79 0.081
Total 222977 251292 175510 136327 786106 104 2.126
Feage 2836 31.97 2233 1734 100
Vol/ha, 0.603 0.680 0478 0.369 2.126
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Table No.5

Distribution of total volume (in cum.) - specieswise and categorywise

{All dia-classes combined)

Rural area of KARNAL DISTRICT : 3697.61 8q. Km.

Categories

S.No. Name of Species I 1 il v v Y] VII Total %age
1. Acacia catechu 0 ] 0 0 0 0 0 0 0.00
2. Acacia nilotica 54258 53438 4165 29536 185 1886 80831 224299 28.53
3. Acacia spp 198 2 107 0 0 0 163 470 0.06
4. Acacia tortilis 0 0 0 0 0 0 0 0 0.00
5. Albizia spp. 1292 202 145 18 0 2 14 1673 0.21
0. Awadiraciia indica 23218 753 313 874 0 0 258 25416 LX)
7. Dalbergia sissoo 43188 8695 1213 548 0 32 2383 56064 713
8. Eucalyptus spp. 140063 44673 0 17412 12 BOT0 38227 248477 3161
9. Ficus spp. 13959 206 8130 335 0 32 247 22909 pA) |
10. Mangifera indica 42396 148 0 6757 0 0 63 49364 628
11, Melia azedarach 10746 39 379 124 0 0 67 11355 1.4
12. Morms spp. 30505 233 8% 400 0 0 471 31511 4.14
13, Populus spp. 17900 24 4 31558 0 0 10 49496 6.30
14. Prosopis cineraria 0 3 100 0 0 0 0 103 0.01
15. Prosopis juliflora 4368 4364 388 929 10 21 3569 13649 174
16. Psidium guyava 0 0 0 Q 0 0 0 0 0.00
17. Salvadora spp. 0 0 915 0 0 0 0 915 0.12
18. Syzypium  cumini 14084 149 387 300 0 0 69 15049 1.91
19. Tamarix articulata 97 5 70 0 0 0 0 172 0.02
20. Zizyphus spp. 240 18 3807 27 0 0 6 4408 0.56
21. Misc. spp. 9785 1167 16778 929 10 179 048 29796 3
Tolal 406297 114119 37797 90057 217 10222 127397 786106 100
Gonge 51.68 14.52 481 1146 0.03 1.30 1621 100
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Table No. 6

Distribution of total volume (in cum.) - calegorywise and dia-classwise

(All species combined)

Rural area of KARNAL DISTRICT 3697.61 Sq. Km.

§.No.

Category 10-20 20-30 3040 40+ Total Seage
L I 113963 125122 88371 78841 406297 51.68
2, 1 26476 34925 29819 22899 114119 14.52
3 Il 4597 5499 11180 16521 37797 481
4, v 48919 29494 8007 3547 90057 11.46
5. v 85 68 2 3 217 0.03
6. vl 3207 6060 730 225 10222 1.30
7. Vil 25730 50124 s 14262 127397 16.21

Total 222977 251292 178510 136327 786106 100

Feage 2836 3Ly 223 1734 100
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Appendix -1
List of the villages selected for Pilot Survey in Haryana State.

S.No. Name of the village Area(Ha.)
1. Golapur 123.00
2. Dhaurala 51111
3 Mohammedpur 1731.00
4, Bhatoo 583.00
5. Dobhi 2896.00
6. Khandakheri 2324.00
7. Baidwala 1416.38
8 Kuranganwali 1479.00
9. Siwara 1126.00
10, B. Busna 248.00
11. Lalheri 267.09
12, B. Tauru 184.94
13. Haliaki 430.00
14. Nathusari 1741.00
15, Bondkalan 235300
16. Gorakhpur 4370.00
17. Baghana 1479.51
18. K. Lakasingh 140.00
18. Shohdapur 316.05
20. Nandgaon 825.14
21. Gurauthi 1720.00
22, Kharkhara 979.00
2 Mammon Majra 199.51
24, Suthera 572.00
25. Bhandari 677.00
26. Saundhad 2753.00
27. Dachaur 272800
28. Dighal 2211.00
29. Kahnaur 2762.00
30. Shampura 1017.00
31, Phadani 208.00

Total 40420.73
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Appendix - [[
Districtwise number of the villages seleeted

for Invenlory Survey in Haryana State

S.No. Name of the Total No.of No. of villages
District villages in Selected for
the District survey
L. Ambala 1306 39
2. Bhiwani 428 23
3 Faridabad 505 11
4, Gurgaon 721 14
5. Hisar 510 33
6. Jind 354 L6
7. Kurukshetra 743 20
8. Karnal 634 18
9. Mohindergarh 743 G
10. Rohtak 458 19
11. Sirsa 323 21
12. Sonipat 38 11
Total 7073 241
26
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Appendix - 111

List of species found in Sample villages in Karnal District,

$.No. Rolanical name Cemmon name

L z. 3

1, Acacia nilotica Babul, Kikar, Bawar, Bawal

2 Acacia spp.

3. Aegle manmelos Bel, Belpara, Bil, Billii

4 Albizia lebbek Kala siris, Kalbage, Koko, Siris, Bhander,
Sarsacda

5 Albizia procera Safed siris/siras, Karha, Karhar, Karhai

6 Albizia spp. Hiharu, Morai, Mog, Sundi, Kunis

7. Artocarpus heterophyllus- Plavu/Thannas, Phannas Kathal

8 Azadirachta indica Neem, Nimbo, Nibbaro, Vepa

9 Bauhinia spp. Kachnar, Papri, Jhingora

10. Bombax ceiba Semal, Savar, Semer, Shimola

11, Butea monospenna Palas, Dhak, Palasin, Kakhar

12. Caseana elliptica Chillamera, Dhola, Gilchi,Umbh

13 Cassia fistula Amaltas, Bahra, Bhawa, Sonari

14, Citrts spp. Nimbu, Lemon

15. Cordia spp. Lassora, Bairula, Borala

16. Cratqagva uniloculans Barna, Barun, Gund:

17. Dalbergia sissoo Sissoo, Shisham, Tahli

18. Delonix regia Gulmohar, Golmohan, Krishnachura

19. Emblica officinalis Amla, Aonla, Amlaki, Nellimara

20. Enythrina suberosa Dhaul, Gararu, Mandcr, Pangra

21. Fucalyptus spp. Nilgiri, Saleda

22, Ficus bengalensis Bargat, Bad, Fig *

23. Ficus recemosa Gular, Authi, A, Rumdi,

24. Ficus religiosa Pipal, Pipli, Papada, Pripari

25. Ficus spp. Anjar, Akhar, Budita

26. Flacounia indica Kakai, Kangu

27. Gardinia resinifera Damkuruda, Karninga, Papada

28, Grevillea robusta Silver pak

29. Hevea brasiliensis Rubber tree
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S.No.

Botanical name

Common name

1. 2. 3

30. Holoptelia integrifolia Abal, Chielbil, Kaneji

31. Jonesia asoca Ashoka

32 Madhuca latifolia Mohwa, Mohudo, Iappa

33 Mungifera indica Am, Amb, Ambo, Mavu, Moru
34 Melia azedarach Bijain, Baknia, Bctain, Bakain
35 Mitragyna parvifolia Phalldu, Mundi, Kaiz, Battaganum
36. Moringa spp. Sajna, Sohjna, Sanjna, Saijna
EYR Morus spp. Tul, Kirnu, Shahloot

38. Phoenix sylvestris Khjur, Betha

39. Polyalthea spp. Chami kohori

4. Populus spp. Banpipal, Godhpipal, Pahari Pipal
41, Prosopis cirergrig Jand, Jam

42, Prosopis juliflora Juliflora

43, Prunus spp. Aru, Aria, Gont, Khurmant
. Psidium guvava Amrud

45. Salvadora spp. Jal, Jhal

46. Spondias pinnata Ambra, Amra, Anar, Amria
47. Steregspermmum suaveolens Padal, Pader, Khadsing

48. Syzygiuan cumingi Jamun, Jamoon, Jamak

49. Syzvgium spp.

50. Tamarinds indica Iml, Amli, Ambl, Chinch

5l. Tamagrix articulata France, Farash

S Tectona grandis Sagwan, Sagun, Teak, Theku
53. Terminalia arjuna Arujun, Kahuwa, Sadadoe

54. Tenninalia chebula Harar, Har, Harra, Karaka

35. Toona ciliata Tun, Toon, Mathagiri, Vedi
56. Zizyphus mauritiana Ber, Beri

s Zizyphus spp. Ber, Ben.
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List of the villages Surveyed in Karnal District.

Appendix - IV

Name of Area

S.No. Name of the Map Sheet
village . Tehsil (Ha) No.
1. Dachaur Assandh 2728 53 /1o
2, Bhandan Panipat 677 53 Q15
3. Shohdapur Panipat 316 53 Q15
4, Kutail Karnal 1763 53 G2
5. Rindal Karnal 402 33 G
0. Harlari Panipal 517 53 (/IS
7. Kalsaura Karnal 1370 53 Gn
8. Bir Naraina Karnal 275 53 g3
9. Garhi Bhalaur Panipat M5 553 a3
10. Dharmi Hen Karnal 147 53 G/
11, Makhala Karnal 206 55 GN1
12. Nayan Panipat 882 53 (/s
13. Nargina Karnal 960 53 €13
14. Naryana Panipat 1134 53 Ch5
15. Anchala Karnal 364 53 Ch4
16. Garhi Chhaju Panipat 499 53 GA3
17. Simla Molana Panipal 215 3 I
18. Gangar Karnal 224 53 Cn3
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Appendix - V

Definitions of Catepories

Code No. Category Definition
L Farm forestry Trees along the farm bunds and in small
patches upto 0.1 ha. in arca.
2. Roadside Trees planted along the roadside.
plantation.
3 Village woodlot Naturally growing (rees on
private/communily land.
4. Block Block plantation having an area of more
Plantation. than 0.1 ha. and not falling in any of the
ahove calegories,
5. Ponds, Trees planted in 4nd around water ponds.
6. Railway lines Trees planted along the railway lines.
7. Canals Trees planted along the canals.
8. Rest Trees not falling in any of 1he above calegories.
W
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FIELD FORMS
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9

10.

11,

12

13.

14,

VILLAGE DESCRIPTION FORM

State and code

Division and code

District and code.

Mapshecl and code

Name of the Village

Arca of the Village

Crew Leader (Name)

Datc of commencement of survey

Date of completion of survey

Conspicuous leature selected as the

centre for starting the survey,

Description of this centre and
approach 1o this poinl,

Number of angular quadrants into
which the area of village has been

divided (give size of quadrants in degrees).

Compassing donc by

Tree enumeration dong by
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15.  Height measurements laken by

16.  B.T.and and other measurements laken by

17. Quadran(-wise summmary ol ¢numeralion

QUADRANT NO. DATE OF SURVEY TOTALNO. QF TREES
Datcd: Signature of
Crew Leader

Diagram etc. of village
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