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PRE F ACE 

A regular Forest Department in the Union Territory 

of Goa was established in 1963. However, little was 

known about the forest resources for systematic forest 

management. It was, therefore, decided to undertake 

the assessment of growing stock of the forests of the 

Union Territory. "This work was, therefore, taken up 

by the Forest Survey of India. The entire work of the 

Inventory including the reconnaissance; data collectio~n 

and the actual inventory work was completed between 

January 1980 'and lv1ay, 19U1. / 

The total geographical area of the Union Territory 

is 3701 km'!. a forest area of 1053 '2 km . The area 

falling I'nder the National Park, Wildlife Sanctuary 

and the Park complex jll Goa was not inventoried as it 

was not con sid ere d i rn p 0 r t a fl t fro m the com mer cia 1 e x pIa ita t~ 

-ion point of view. 
t 

This report, the last of the Pre-Investment Survey 

(PIS) reports from the Celltral Zone, is a little different 

from the previ_ous PIS reports of the Zone in as much 

a san a t t e In p t has bee II III a d e i nth i s rep 0 r t to. ass e 9 s 

the extent of depletion of the forests in Goa. 

The growing slack per ha and the distribution 

of stems by differenL diameter classes in various CDOP 

compositions jdentified .in the forest of Union Territory 
< 
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have been given in va['ious Lables. The growing stock 

I 
position has been given separately for each one of the 

two forest divisions for convenience of the department. 

Chapter IVan growing stock and yield also~ gives 

a comparative statement of the present productiol~n 

and productivity potential of the forests in the Noith 

and South Divisions separately. This may be of some 

interest both from the academic and management point 

of view. 

The investigation and the methodology adopted 

have also been incorporated as 811118XUres in the report. 

It is hoped that this r e port will provide a data-

base for better conservation practices and forestry 

planning in the Union Territory of Goa. 

The work done by the Zonal staff in completiol.h 

of the inventory and this report deserves commendation. 

O.B. MISRA 

D:I:RECTOR 
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CHAPTER - I 

1.0 Need for the Resources Survel of Goa Forests: 

• The forest of the· Union Territory of Goa, Daman & Diu did not 
receive the benefit of any scientific management during the pre-liberat i on 
period. Even though a regular forest department was established in 1963, not 
much contribution was made to bring the fotest~ ~nder the systematic plan 
management in the last two decades. In the absence of proper information on 
the extent of Govt. Forests and its resources position, the department experi
enced difficulties in programming the exploitation and reforestation works 
in conformity with the accepted silvicultural norms. Large number of SRW 
mills sprung up in the post-liberation period are virtually in the grip of 
closure .for want of raw material supply. In view of the grave situation 
apparent over this tiny enclave of Goa (which alone bears forest wealth in this 
Union Territory), the Forest Department of Goa strongly desired to know the 
total growing stock of Goa forests, to enable the department, manage the 
forests on sGund basis. Therefore, in view of the keen interest shown by the 
Conservator of Forests, Goa, the Zonal Coordination Comrrittee of the Central 
Zone of Preinvestment Survey of Forest Resources, in its meeting held at Delhi 
on 29th August, 1978, decided to undertake assessment of Growing stock of Goa 
forests covering an area of 719.39 sq.kms only. The Resources Survey was not 
considered important by the Department in the· areas covered under National 
Park of Mollem, Cotigao Wildlife Sanctuary and Bandla Pa rk complex, fo r 
the reason that no commElrcial exploi tation would be feasible in these 
protected areas. The reconnaissance of the survey area, collection/ procure
ment of maps, data and other relevant preliminary information, Commenced from 
January, 19BO and the entire field inventory was completed by the middle of 
May,1981. 

1 .1 Name of the Catchment. 

"Goa Catchment" comprises of a ' lone District of Goa, form i ng 
one of the three distantly situated land blocks of the Union Territory of 
Goa, Daman & Diu, with a geographical area of 3701 sq.kms and a forest 
area of 1053 sq.kms. Out of this a total forest area of 719.39 sq.kms 
alone was surveyed for growing stock assessment, the balance being under 
Wildlife sanctuaries/N8t.ional Parks etc. which was not surveyed. The survey 
area falls in the talukas of Pernem, Bicholim, Satari, Ponda, Sanguern, Quepem 
and Canacona" . 

1.2 Si tuation and boundaries: 
Q U 

The c8tchment lies between the north latitudes 14 49' - 15 52' and 
east longitudes 7T 38'-74°24'. To the north it is bounded with Sawantwadi. 
taluka of Sindhu Durg District and Kolhapur District of Maharash t ra State, 
in the east and south by Uttar Kannada District of Karnataka. Afobian sea 
traversing for 105 kms is bordered along the west. Lengthwise north to south 
distance is 105 kms and breadthwise coverage of 60 kms. 

1 .3 Location: 

The tiny enclave of Goa is located on the West Coast at a distance 
of 320 kms south of Bombay. The forests are' confined mainly to the Western ghat 
hill slopes on western aspect, foot hills, gorges and several spurs rising 
frorf.lt1:ti tle Sahyadri hill ranges. The forests are covered in the talukas of Pe rnem 

...• 2 
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Bicholim, Satari, Panda, Sanguem, Quepem and Canacona. About 9mo of forest 
area is si tuated in the 3 talukas of Satari, Sanguem and Canacona. 

1.4 Administrative Units and Area: 

1 .4.1 Geographical Area ~ Districts and Forest Divisions: 

The tract falls in a single district of Goa of the Union 
Territory with an area of 3701 sq.kms. There are eleven talukas in Goa 
District. The Administration of the Union Terrritory is under the control of 
Lt. Governor advised by a Counsel of Ministers. At District level, 
Collector of Goa is the Executive Head in addition to functions as District 
Magistrate. 

S.No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

1 .4.2 

Text Table - 1 

Taluka-wise area statement of Goa District 

Goa district 

Goa (Tiswadi) 

Salceta 

Bardex 

Mormugao 

Panda 

Bicholim 

Per'nem 

Quepem 

Sanguem 

Canacona 

Satari 

Total 

Geographical 
area in ha 

16,612 

27,719 

26,480 

7,831 

25,228 

23,633 

24,200 

43,731 

88,660 

34,736 

51,284 

3,70,1.14 

Percentage of 
forest area 
to geo. area. 

11 . 62~D 

3. 03~D 

5.45?o 

33.63~o 

56,48?o 

41.25?o 

47 .29~o 

Source: From NCAR Report and Statistical Pocket 
Book 1972. 

forest area £y Divisions: 

There are only two territorial Forest Divisions in Goa 
districts, viz. North and South Goa Forest Divisions with Headquarters 
at Panda and Margao respective) y. River Zuar i forms the common boundary 0 f 
both the Divisio-ns. The Division-wise break up of forest area is shown in 
the table below. 

. .. 3 



S.No. 

1 

1. 

2. 

1 .4.3 

•..... 3.. . .. 

Text Table - 2 

Division-wise break-up of Forest Area of Goa 
District in sq.kms. 

Geographical Forest Forest Survey Area 
Area Division area Area. under' 

reported Nation-
by the al Parks 
Deptt. and San-

ctuary 
etc. 

2 3 4 5 6 

North Goa 639 471.04 

South Goa 414 248..35 

3701 1053 719.39 332.61 

Administrative set up of the Department. 

0' 
' 0 

Fore s t 
area to 
Geogra-
phical 
Area. 

7 

28.4 

The Forest Department of Goa is under the control of one 
Conservator of Forests with headquarters at Panaji. The forests are div i ded 
into two territorial divisions, viz. North Goa and South Goa with offices at 
Panda and Margao respectively. Both the Divisions have 10 Ranges, 29 Rounds 
and.1UBeats. Besides the two territorial divisions, there are two f unctional 
divisions viz. Cashew Division operating at Panda and Research, Wo r king Plan 
and Wildlife Divisions at Panaji. The details of territorial Ranges are as 
follows: 

North Goa Divisions: 1 • Pernem 

2. Keri 

3. Val poi 

4. Panda 

5. Collem 

South Goa 01 vision 1 . Sanguem 

2. Quepem 

3. Curdi 

4. Pissonem 

5 . Canacona 

. •... 4 
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1.5 Climate 

1 ,~5. 1 Temperature, Rainfall and Humidity: 

The general climate of the tract is tropical with high percen
tage of atmospheric humidity prevailing throughout the year. Three distinct 
seasons are observed in Goa. T he south-west monsoon commences from ear ly June 
and ceases by middle of October, bulk of precipitation occurring in June-July 
and August months. Mean annual precipitation is 3251 mm. Occasion<il 
thunder showers in November-December are also experienced. In the post 
monsoon period dew fall is generally observed, which invariably influences the 
tree growth. Winter is mild and pleasant, spred over a short spell between 
November to January. Summer is sultry with a hot perspirating spell between 
February to May end. t'1ean maximum and minimum temperature recorded are 31'C 
and 24° C respectively. Incidence of frost is totally absent. Rela t ive 
humidity ?o of the tract is 82. The balanced humid climate in Goa is mainly due 
to the presence of Arabian sea and high mountainous barriers of Sahyadri with 
tree clad slopes, valleys and spurs. 

1.5.1.1 Temperature. 
The details of temperature recorded during 1978 to 1980 for two 

important stations of Goa has been repr0c!uced below: 

Centre! 
Year. 

1 

Panaji. 

1978 
1979(R) 
1980 

t--'Iormugao 

1978 
1979 
1980 

Text Table - 3 

Maximum and Minimum Temperature 
Time of observation 08.30 hrs. 1ST 

(Temperature in centigrade) 

Mean 
Maximum 

2 

33.3 
3'LB 
31.B 

N.R 
31 .6 
31.5 

Hean 
Minimum 

2 

20.3 
23.7 
23.7 

N.R. 
24.6 
24.5 

Highest 
Tempe- Date 
rature 

4 5 

36.4 
39.0 
37.9 

N.R 
37.4 
36.1 

3.5.78 
12.3.79 
15.3.80 

N.R 
11.3.79 
14.3.80 

Source:- Goa observatory, Panaji. 

Lowest 
Tempe- Date 
rature. 

6 7 

18.1 
17 .9 
17.0 

N.R. 
20.1 
18 . 8 

22.1.78 
14.2.79 
26.12.80 

N.R. 
14.2.79 
26.12.80 
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1.5.1.2 Rainfall: 

The details of rainfall recorded at important stations-in 
1980 is reproduced below:-

S.No. 

1 

1 • 
2. 
3. 
4. 
') . 
6. 
7. 
8. 
9. 
1 0. 
11. 

1.5.1.3 

below: 

Text Table- 4 

Rainfall at Selected Centres, 1980 

(Rainfall in mm.) 

Centre 

2 

Panaji. 
Margao 
Mapusa 
Mormugao 
Ponda 
Pernem 
Quepem 
Sanguem 
Colem 
Canacona 
Valpoi 

Total rain fall 
during the 
year. 

3 

2,643.6 
3,030.0 
2,865.9 
2,304.8 

N. R. 
2,692.5 
4,294.0 
3,644.1 

N.R. 
3,438.7 
4,346.9 

No.of 
rainy 
days 

(2.5 mm 
or more 
in a 
day ) 

4 

99 
99 
98 
99 
N.R. 
102 
122 
99 

N.R. 
110 
122 

Source: Goa Observatory, Panaji. 

_t1umidity: 

Heaviest 
rainfall 
in a day. 

5 

225.8 
313.0 
251.0 
246.6 

N.R. 
148.3 
183.6 
260.0 

N.R. 
298.0 
159.3 

Dale 

6 

21.6.1980 
20.6.1980 
21.6.1980 
21.6.1980 

N.R. 
21.6.1980 
21.6.1980 
21 .6.1980 

N.R. 
21.6.1980 
21.6.1980 

Relative humidity of important stations of Goa is furnished 

S.Na. 

1. 
2. 
3. 
4. 
5. 
6. 

Station 

Panaji. 
Marmugao 
Sanguem 
Quepem 
Canacona 
Valpoi 

Text Table- 5 

Mean Relative HGmidity. 

81 
76 
86 
B1 
83 
84 

'" , 0 
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1.6 Topography of the Catchment: 

1 .6.1 Physiogrtlphy. 

The physiography of Goa district is generally identifIed Into 
four bro~d types of terl'<lins. Snhyadri hill ranges traversing all along the nor l h 
-easl nnd cnslcrn side bordering Karnalaka is very conspicuous. The foresls 
occur on the slopes of hill ranges and valley bottoms in the talukas of Satan, 
Sanguem, and Canacona. The Central track of Goa covering talukas of Pernem, 
B icholim, Ponda and eastern parts of Quepem and Sanguem are occupied with several 
spurs with moderate slopes having poorly stocked stunted tree vegetation due to 
repeated hecking of trees for green manure and fuel. The flood plains region 
1S formed on eitherside of rivers Mandavi and Zuari in the talukas of Ponda 
and Tiswadi. Mangroove vegetation is seen on the flood plains. The coastal 
plains are distinctly apparent along the Arabian sea supporting luxuriant 
growth of coconut, and paddy crops. 

1 .6.2 Altitude 

The elevation in the catchment varies from sea level to a 
height of 1027 metres in Satari taluka of North Goa Division. In South Goa 
Division the maximum altitude of hill ranges vary from 883 metres to 14~ mtrs 
in Sanguem and Canacona respectively. Several spurs are seen rising from the 
main hill ranges in the Central region of Goa gradually merging in the 
Arabian sea. 

1.6.3 Sahyadri forms the principal hill range of the Catchment and 
serves as a barrier of the enclave all along the north-eastern and eastern 
side. 

1 .6.4 Aspect: 

The forests are mainly confined to the western aspect of 
Sahyadri ranges. Tree cover is quite prominent in the depressions at foot hills. 
On precipitious gradient the vegetation is either stunted or absent due to past 
incessant shi fting cultivation. 

1 .6.5 Slopes: 

Hill slopes of Western ghat ranges generally lie between 5 to 20?o 
and precipitous along the easternside reaching upto 6m~. In the central part of 
the catchment the slopes are moderate. Few valleys along the eastern side 
offer a panoramic view of the land scape, particularly while decending from 
Belgaum-Mollem road and Surla-Belgaum road. Exposed hill s lopes in the 
talukas of Satari, Bicholim, Ponda , Sanguem, Quepem and Canacona resulted by 
r epeated shifting cultivation in the past and the mining activities particularly 
in the talukas of Bicholim, Ponda Sanguem and Quepem have virtually rendered 
difficulty in rehabilitation of these degraded slopes. 
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1.6.6 Drainage: 

The tract is endowed with nine perrennial rivers, of which two 
main rivers t Mandavi and Zuari, descend from the Western Ghat slopes 8nd merge 
into Arabian sea. Both these ['ivers run for 555 kms allowing navigability over 
340 kms. Catchment-wise run off the rivers is tabulated below: 

S.No. 

1 . 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 .7 

1 . 7 . 1 

River 

Terekhol 

Chapora 

Baga 

Mandovi 

Zuari 

Sal 

Saleri 

Talpona 

Galgibag 

Catchment area in 
S .km 

71 

255 

50 

1550 

973 

301 

149 

223 

81 

Run-off in million 
cub. m. 

164.25 

588.3S 

166.42 

3580.04 

2247.40 

694.39 

343.04 

515.59 

187.11 

Source: Central Water and Power Commission assessment. 

GeologYt rack! soil. 

General description ~ rock system 

Pre-Cambrian Rock formation is identified over a major portion 
of Goa. Only a narrow strip along the north-eastern border in Satari taluka is 
covered by Deccan trap of upper cretacious to lower Eocene age. Pre-cambrian 
rock formations are made of wide range of folded, faulted, metamorophosed 
sedimentary and igneous rocks. The main rock types a['e Quartzite and Quartz
sericite schist, Quartz-chlorite schist, Quartz-actinolite chlorite schist 
~; metabasalt, Metagraywackes, Quartz shlorite biotite schist, Pink 
phyllite, Banded manganife['rous and ferruginuous quartzites, Crystalline 
lime stones, Metaconglomerate, Ultrabasic intrusives, Granite gneiss, Basic 
intrusives like dolerite dykes, and Vein quartz. Laterization of these 
rocks have taken place in the recent past. Pink phyllites are mostly 
subjected to the process of heavey laterization. 

1 .7.2 

50urce:( Working Plan forNorth Goa Division and 
Preliminary W.P. Report of South Goa On.) 

Soil 

In general five main types of soils occur in the tract, viz. 
laterites, alluviams t sandy coastal soils, saline soils ar.d marshy soils . 

• • . . 8 



1 

••••• B ••••• 

Lateri tic soils: 

These soils are formed due to heavy rainfall and high temperature 
typicrll of a t.roJ1icnl n~qjon derived from pink phyllites . Ihr. lat.eriti c Halls 
are highly acidic in nature well drained rich in organic malter, supporting 
luxuriant tree growth. The cclour of the soil is generally brownish black to 
reddish brown and the depth varying according to gradient of the hill slopess. 

Alluvial soils: 

These occur in valley bottoms reddish brown to yellowish red with 
coarse texture. The soi 1s are acidic, well drained sui table for agri cultural 
crops. 

Sandy coastal soils: 

These soils occur along the coastal belt, well drained and acidic 
in nature with rich to moderate organic matter. 

Saline soils: 

Deep-poor ly drained, si lty-c lay loam excessi vely saline commonly 
occuring in Khazan lands along the flood plains of river Mandavi and 7 l Jari, Paddy 
is mostly grown on these soils. Salt is generally produced from -sali-ne: soils. 

Marsh1. soils: 

In low lying areas along the river banks subjectec to frequent 
tidal waters marshy soils are found supporting mangrove vegetation. 

(Source: Re~ort of Task Force on [co-development Plan fo r 
Goa 1982) 

Soils in the forest are generally sandy loam to lateritic ~ixed 
with red mutrum and ferruginous gravels. The foot hills of western ghat hill 
ranges have deep soils with depth more than 2 metres. Soil formation and depth 
are primarily governed by the topography , weather, vegetation and drainage. In 
exposed areas of shifting cultivation and mining the soils are shallow, parent 
rock exposed rendering site useless for afforestation. The forest soils pose no 
problem for water stagnation and a re well drained with good porosity. Due 
to lateritic formations the soils in western ghat region are of acidic 
nature. 

1 .7.3 Mineral resources: 

A total of 18?G of the geographical area is under mining of which 
the forest alone accounts for 70?" of the leased out area reckoning to 43~~ of the 
forest area. Economic minerals obtained in the tract are, Iron are and Manganese 
The are formations are due to the result of residual concentrations of banded 
manganiferrous mine are found in the talukas of Satari, Bicholim, Sangeum and 
Quepem. Few sporadic desposits of bauxites are found in Pernem and Quepem 
talukas. Laterite cut stones are extracted on large scale and used widely for 
construction of buildings. Silica is locally consumed. The mineral production 
of active mines froJOlCoa for 1981 is as follows: 
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1.8 Land Use Pattern. 

The pattern of land use in Goa is depicted in the following table. The 
data is based on Land utilization, 1960, published in Statistical pocket book 
of Union Territory of Goa, Daman & Diu, 1981. 

LAND UTILIZATION 1960 

(In hectres) 

---- --S.No. Item Area Percentage 
to total 
geographical 
area 

2 3 4 

1. T.otal geographical area 3,70,672.3 100.0 
according to Land SUlvey 
Department. 

2. Area under forest 1,05,295.4 2B.4 

------

...•. 10 
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-1.---- 2 ______ 3 4 -----------------------

3. 

4. 

5. 

6. 

7. 

Land not available for 
cui t iva ti on . 

i) Land put to non -
agricultural uses. 

ii) Barren and uncultivable 
·1 a nd • 

Other uncultivated land 

i) Permanent pastures and 
other gra2ing lands 

ii) Land under miscellaneous 
tree crops ar.d groves not 
incl~ded in net area sown 

iii) Cultivable wasteCinclud
ing fallow land) 

Net area sown 

Total cropped area 

Area sown more than once 

36,609.0 9.8 

20,566.5 5.5 

16,042.5 4.3 

95,193.0 ~5.8 

1 ,305.0 0.4 

595.2 0.2 

93,292.8 25.2 

1,33,574.9 36.0 

1 ,39,177.3 37.5 

5,602.4 1.5 
I ---------------------
~ 

From the above statement it is seen that the forest area works out 
to 28.4%, which is still below the minimum of 33% of area required under 
forests as per the National Forest Policy 1951. Further it will be seen that 
there is sizeable area of 25.2% under cultivable wastes (including fallow 
land). Out of this, suitable area cOLlld be brought under economical crops 
like rubber, cc,shew and enerqy plantations, through afforestation and social 
forestry programrres. 

1.9 People ilnd ..!:.._~j._!' Socio Economic condition 

1 .9.1 Pop_uJation: 

The census of 1981 recorded a po~ulation of 10,03,141 1n Goa 
District with c density of271 per sq.krr. 
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The distribution of working population by industrial categcry 
is as follows: 

--- ------------Perne:n __ ~ichol im S.§t ar.i_ _ __fonda ___ ~.§!::'.9~em Quepem ~'§!::,aco~ __ 2 otal __ Category 

1 . Cultiva
tor~ .. 

7,7LO 5,301 5,521 7,392 4,620 5,978 4,932 41,464 

2. Agricultu- 1,606 
ral labour-
ers. 

3. House· hold 1,432 
industry. 

1,879 

804 

2,405 4,7ZZ 3,497 

464 1,134 561 

4. Other 5,611 14,190 5,774 20,300 13,457 
worke rs 
Total-----16,369--22~T7~4,164---~~548---22:135 

7,550 945 22,604 

491 477 5,363 

4,905 4, 502 68,739 

18,924 10~8~6-- 1,38,170 

\<.orke rs - ------------------------------- ------- -

Source: Census o f India 1981. 
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From the tables of pcpulation it is observed that 87 .45?~ of the 
population belom;s to rural category. Further proportion of male to felame 
is more or less same. Rate of literacy in survey area is 49.10~ against 
55.86~~ of GaEl Disll'icl. Worke[':, engaged in cultivation, agricultural 
labourers, household indu::.try etc. constitute about 32~~. Agriculture alone 
supports just 15% of population. Other working class engaged in fish ing, 
cashew factories, mjning, wood working, quarries, construction works and 
forestry operations being 16?o. As pEr the 1981 census the survey area has an 
average density of 194 per sq.km. Panda taluka has a maximum of 381 and 
Sanguem taluka wi th a lowest density of 63. 

1 .9.2 

Konkani is the spoken language of the pe~ple of Goa. It has 
been recognised as a literacy language by the Sahitya Academy, yet the 
lar,guage has not been speci fied in the 8th schedule of Consti tution. Though 
there is no separate script for Konkani language, it is written in Roman 
script while ccrresponding. 

1 .9.3 

By and large Goans prefer leisurely way of life. They are 
fond of good food, clothing and comfortable dWE·lling. Rice is the staple food 
of all Goans. Both boiled and raw rice is generally consumed. The agricultu-

! ral workers and rural folk consume pej (gruel) either in paddy fields or at 
home. Fresh fish ar:d meat also forms part of meal. Dried, sclted fish is also 
taken, during monsoon wr.en sea catch is r-are. Seasonal festi vals are 
celebr-ated wilh great gaiety in all sections of the society. 

1.9.4 Socio Economic structure of Goa DistI'ict 

As no separate statistics on economic growth of var- ious tables 
falling in survey area is available, the information has been collected for
Goa District as compiled in Report of the Task Fc['ce on Eco Development Plan 
for Goa 1982. At the Distr-ict level agriculture is the main occupation 
suppor-ting about 40% of the total wor-kers. Services provide employment to 
the tune of 34~~ and manufacturing fields support 23~o of workers Industry, 

.. trade, mining, commerce and tI'ansport also pr-ovide employment to a si zeable 
number of population. The economic rate of growth is quite high at 8. 5?~ in 
1980-81 at constant prices. Per capita income in 1980-81 was Rs. 2675/- at 
current price and Rs. 1425/- at constant price, which is considered to be the 
highest arr:ongst the States and Union Tenitories of the Indian Union. From 
the Census repert of 1981 it is seen that in all 212 registered factor ies are 
in opeI'ation in Goa District, with an estimated average of 12,393 daily 
workers and in the small scale 1563 units with 14,405 daily wOl'ker-s • 
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1.10 ForeEt 

1.10.1 CI~~si ficatl.on E! FO_Ies_! E.l types ~n_9 camp_osition: 

DccLrrence of variety of topographical characters and locality 
factors suc~ as elevation, aspect, slope drainage and soil has resulted in 
differentiation of various forest types in the survey area. The main foreEt 
types recognized based on the classi fica_tion of Champion and Seth are 
described below. 

1.10.1.1 lA/C 4West Coast Tropical Evergreen Forest: 

In deep gorges and depressions, along the nallahs and strec:ms, 
obtained with congenial soil and mositure condi tions, thE evergreen species 
occur with a compcsition of Calophyllum wightianam, MimLsops elengi, Hopea 
wightiana, Mesua ferrea, Mangifera indica, Garcinia spp., Machilus 
macrantha, Semecarpus anacardium, Myristica spp., Olea dioica, Cinnamomum 
zeylanicum, Eugenia corymbosa end Holigarna arnctitiana. The understorey 
consists of Glycosmis pentaphylla, Colebrookea oppositifolia, Callicarpa 
laneta, Ardisia solanacea and Ixora ccccinea. The COIT.lJlc,n climbers found are 
Gnetum u la, Acacia intsia, Piper nigrum t Entada pusaetha, T inospcra 
cordi folia, CissarnJ::elos pereira, CocculuE m8crocarpus and Stephania 
hernardifolia. Calamus tarnuas is the important cane occurring in these 
evergreen forests. 

1.10.1.2 2A/C Z-West Coast Semi Evergren Forests: 

• 
This type occurs intermingling with evergreer 8n~ moist 

deciducus forest. The species cOlTpositioro is of Artocarpu£ hirsLita, 
A. lakoocha, Calophyllum spp., Sterculia guttata, S. foetida, Kydia 
calycTna, lagerst roemia parvi flora, PterospermuIT. aceri folium, G<.lrcinia 
indica, Oiosyros montana, and Macaranga paltata. The undergrowth mostly 
consists of Murraya koenigii, lea indica, Elaeagnus conferta, Ardisia 
solanacea and Girardinia zeylanica. Amongst climbers Wagtea spicata, Gr.etum 
ula, Jasminum OIalabaricum, Cissampelos pereira, Cocculus macrocarpus are thE 
common. Bambusa arundinacea is the main bamboo of this type. 

1.10.1.3 2E4 -Lateritic Semi Evergreen Forests: 

The· soils are typical lateritic, shallow, dry and open. Xylia 
xylocarpa is the prominent tree species of this type with othEr associates 
1 ike Pterocalpus marsupium, Grewia tiliaefolia, Terminalia paniculata, 
Schleiche,a trijuga, Caleya 8,borea and Bridelia retusa and Strychr.os 
nux-vomica. The ground flo,a is typically represented by Calycopteris 
floribunda and HCllarrhena antidysenterica. 
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1.10.1.4 3B/C
2 

-Southe m M(!)ist :Ki.>1E¥J Deciduous' ·f_9'r.~6tl3: 

This is the main forest type of Goa, covering more than half of 
the catchment. Predominant species are Terminalia cre~ulata, T. belerica, 
T. paniculata, Lagerstrcemia parviflora, Adina cOl"difolia, Albizzia lebce k , 
A. procera, Mitragyna parviflcra, Holoptelea integrifolia, Tre\'iia 
nudi flora, Dillenia pentagyna, Serr.ec8rpus anacardium, Mallotus philippinensis 
nnd Stereospermum SUCiveoler.s. The other associates in the second storey are 
Phyllanthus emblica, Macaranga peltata, Buchanania lanzc·n, Flacourtia 
species and Randia dumetorum. The undergrowth consists 0 f Zizyphus rugosa, 
Callicarpa lanata, and Strobilanthes callosus. Common climbers are Gnetum 
ula, Entada pusaetha, Jasminum spp. and Caesalpinia spp. Bambusa arundinacea 
is the common bamboo of this type. 

1.10.1.5 3 S/C /2 51 - Southern Secondary Moist Mixed Deciduous 
2 Forests: 

------- -----------------

This type has occured due to -moi s t conditions resultec' in 
secondary origi[l of pa_st. shifting cultivati~n. Trees fo~nd ~n this type are 
knotty of coppice or191n. The main specfes·:fa..rrl are Termlnalla crenulata, 
T. chebula, Adina cordifolia, Alstonia scholaris, Lannea coromandelicc, 
Bombax ceiba, Careya arborea, and Dillenia pentagyna. Common asse-ciates are 
Randia dumetorum, Zizyphus spp. Calycopteris floribunda, Helicteres isora 
and Waghatea spicata. 

1.10.1.6 8A/C2 - Western Sub-tropical Hill Forest: 

These forests ~ave r isen due to past kumeri cultivation. 
Syzygiurr. cL:minii, Cinnamomcnl zeylanecum are of comrron occurrence. Caryota 
Ul'ens is the mcst common palm over such type. In the secc~d storey Caravia 
callosa, Elaeagnus lati folia, ant:' Cap~ar is spp. are found.. Oxytenanthera 
ritcheyii(reed) is of frequent occ urrence. This type is seen all over the 
hill ridges and stEEP ~lopes of Western Ghat hill ranges su~jected to pest 
shifting cultivation. 

Thcugh few other forest types such as car:E.: bI'ckes, Wet bamboo 
brakes, Moist bamboo brakes, slightly fficist teak b~aring areas, SOLthern 
secondary mO..Lst mixed dec iduous forets, Mangrove scrub, Mangrove forest and 
South Indian Sub-ll'opical Hill SavannEr 'l'r(ood lanci EI e j dent.i fiee ty ti":E 

lhvisior.cl Forest Officer, Werkins Plans North Goa Divisior., are of little 
significnr:ce dLE. to their I1sgligible extE.nt and ~;catterec' CCC' LIrE-·nC(· . 

1.10.2 Stratification: 

In the absence of stock mapping and Working Plan Management 
for both South and North Coa Division at the time of inve ntory, no stratifi 
-cation of fo~est was pos s i ble. 
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1.10 3 Legal status: 

Name of the Reserved Protected Area notified Unclassed Total 
Division. forests forests. under section Covt. forc5l 

in ha. 4 of l.F.A. Forests. oren. 

North 2577.742 25,496.74 35,825.52 63,900 
Division. 

South 1600.017 7,199.90 32,599.93 41,400 
Division. 

Total: 4177.759 32,696.64 68,425.45 105,300 

1.10.4 Demarcation and Forest settlement: 

During the pre-liberation period some forests of North and 
South Goa Division were definitely demarcated and forest maps also prepared. 
In the remaining area, though boundary stones were planted and survey carried 
out, the demarcation was only provisional. Though both definitely demarcated 

and provisionally demarcated areas were notified from time to time in the 
official gazette with description by respective hillocks and number of 
boundary stones erected during Ex-Portugues regime the actual forest settle
ment work started only after liberation with the appointment of a regular 
Forest Settlement Officer in 1971. Survey and demarcation of Govt. forests 
is still in progress and an area of 417.76 sq.kms has been covered till now. 
Disputes of ownership of the forest land are of frequent nature in the 
territory. 

1.10.5 Rights and privilege of the people~':': . .:..,':: 

Riyhts of way and water are granted in the Govt. forests. The 
privilage of foliage cutting/collection for the purpose of green mannure and 
fodder are permitted. Removal of dry wood from IC' class forest (infer i or 
situated around habitation) for sel f consumption is permitted. Free grants 
worth Rs.50/- was generally allowed for constructional a~d agricultural 
purposes to the deservising poor people, which h&s now been stopped. Rights 
and concessions granted during pre-liberation period are cor.tinuE·~ till no\-,. 
No fresh rights and concessions hov,E\ er been determined unc'er thE presed 
~ y~,terr' of maragernE!nt. 

1.10.6 Pre_sent Management 'p_I~tiE.!!:: 

ThE first Working Plan of G~E for the North Goa Forests wae 
completed in 1980. The Working Plan for the South Coe Forest is ill 
rrogress fTllilW. Afte'r liberaticin.a reguJ.ar.Depa~tme~t was established in 1963. 
Since the inception of the Department main emphasis given was for exploita
tion of forest and plantation programme only. Consolidation of Govt. forests 
was also taken up by the Department during the period. The forest area was 
clear felled and plantations of teak, eucalyptus, cashew and rubber was 
raised covering an area of 9509 ha, 5232 ha, 9510 ha and 580 ha respectively 
till the end of 1981. Few selection fellings were also carried out for 
removal of over mature t['ees of teak and miscellaneous species. After 1977 
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the clearfelling system '.·~as discontinued in critical areas ;Uong the Western 
Ghats and sanctuaries. Presently the upper one-thrid portion of steep slopes 
are worked under the seiection system and plantations are raised only on 
suitable areas on a conservative scale. 

1.10.6.1 Ar~<! cOII_ered/not covered under W.P.Management: 

As no sceintific management of forests was practised during 
Portugeese regime no Working Plan or scheme was prepared for the Management 
of Goa Forests. After liberation in 1972 a regular Working Plan Division was 
created for North Goa forest division and the Working Plan was completed in 
1980. 

Nnrth r.oa Forest Division Area 639.00 Sq.km 

Total Forest Area covered under W.P. - 639.00 Sq.km. 

Working Circles 

I. Protection-cum-fmprovement Working Circle - Area 
10935.20 he 

II. 

All steep areas along the W.Ghats, coastal 
areas, active mines and Anjunem Irrigation 
Project area are included in this W.Circle. 

Plantation Workinq Circle Area 1674).92 

CoUem Range 5486.14 ha 
Keri II 1379.05 " 
Pernem II 884.11 11 

Valpoi " 5566.89 " 
Panda " 3427.73 II 

ha 

Areas with easy slopes suitable for teak and other economic 
plantations are allotted in this W .Circle. All teak and 
eucalyptus plantations raised after 1963 are also included. 

III. Selection-cum-Improvement Working Circle - Area 16,000 ha 

Valpoi 
Collem 

] 
) 16,000 ha 

All remote areas unsuitable for clearfellin~ with heavy rainfall 
e.xceedin~ :!6351Linn:r .are included. 

l\, C::l~h crOD Worki..no fircle - 5666 ha 

All Rubber, Cashew, Coco plantations raised after 1964 are 
allotted to this Working Circle in addition to suitable areas 
,for rubber plantations in Vslpoi Range. 

. .17 
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v. Wild Life overlapping Working Circle - Area 
11370.53 hn 

1-
2. 

Prop6scd Mahavir National Park 
Bondla Wild Life Sanctuary 

_ 107.89 Sq.km 7 

8 Sq.km 

South Goa Forest Division: 

The \~orking Plan of South Goa Forest Division is under prepara
tion since 1979. The preliminary W.P. report has been written. A provisional 
area of 500 sq.kms is estimated in the South Goa Division pending final su r vey 
and W.Circle allotment. Tentatively following W. Circles aLe proposed by the 
respective Divisonal FoLest Officer, Working Plan. 

1. Clearfelling Working Circle. 
2. Plantation Working Circle. 
3. Cash crop Working Circle. 
4. Selection Working Circle. 
5. Coppice with standard Wor king Circle. 
6. Protection Working C i rc Ie. 
7. Wild LIfe Working Circle. 

A break up of provisional area of 500 Sq.km is shown as follows. 

1. ALea W. Li fe Sanctuary - 105 Sq. km 
2. Area under old plantation- 125 II 

3. I n-accessible areas -1 GO " 
4. Area under mining -100" 

leases/concessions. 
s. Balance area available

for exploitation. 
70 " 

Total: 500 5g~Km (Provisional) 

Goa Forest Department has now reported an area of 414 Sq.km in 
the Sout~'-G'oa' Di-vision. 

1.10.6.2 Short details of Management: 

North Goa Division. 

Name of W. Circle. 

1. Protection-cum
Improvement. 

'2. Plantation. 

3.Selection-cum
Improvement. 

4. Cash crop 

5. Wildlife 

Felling 
series. 

1 

7 

7 

1 

Silvicultural 
system. 

Protection 
with enrich
ment. planting. 

C1earfelling with 
artificlal 
regeneration. 

Selection-eum
Improvement. 

Clearfelling with 
arti fie ial 
regeneration. 

W. Life management 

Rotation 

60 yrs. for 
teak 8 yrs for 
eucalyptus. 

30 yrs felling 
cycle. 

40 yrs. for 
rubber and 
Cashew. 
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1.10.6.3 Exploitation: 

Clearfelling by artificial regeneration was generally practised 
after liberation. ·Few Selection Coupes were laid out to remove mature and 
over mature teak at Morlem, siggaon and Mardangad of North Division and Shati 
Sidha of South Division. Selection fellings of miscellaneous timber spp. 
also was carried out in both the Divisions on few occasions. The annual 
coupes were clearfelled through contractors agency. The area of coupes 
varied from 10 to 40 ha. As far as possible coupe and plantation areas were 
kept contiguous to previous areas. After 1977 t the clear-felling system was 
discontinued in areas with steep slopes. Since 1980 the logging operation 
have been nationalised and Department has established timber depots at Usgao 
Tisk and Panaji of North Goa Division and Kirlapale t Quepem and Bhatpal of 
South Goa Division. The sale of timber and firewood is made in auction at 
depots only. Miner Forest Produce is sold on annual lease basis. 

The details of forest produce removed from both the Divisions 
for last 3 years is shown below:-

S.NLI. 

1 

1 • 

2. 

3. 

4. 

OUT - TURN OF FOREST PRODUCTS 

Item 

2 

Timber in cubic meters: 

1st class 
2nd class 
3rdclass 

Total 

Firewood in cubic metres 

Poles (number) ..... 

Total value realised(Rs. 
in thousands) .••.•. 

1978-79 
3 

363 
10,579 

5,584 

16,526 

1,28,039 

97,509 

6,688 

'Year 
1979-80 

4 

392 
10,077 
6,379 

16,848 

1,24,578 

29,862 

21,689 

Source :- Conservator of Forests t Pajani. 

1980-81(P) 

N.A. 
N.A. 
N.A. 

12,555 

94 ,832 

22,980 

19 t 689 

Eucalyptus wood for paper pulp and rayon is purchased by West 
Coast Paper Mill, Dandeli and Harihar Poly Fibres, Kumarpattanam. Cashew 
plantations are sold for collection of nuts and apples. Canes are extracted 
through M.S.S. I .D.C. and distributed to cane manufacturing units. The pe r mit 
system granted till 1980 is discontinued now. Rubber in the form of s moked 
sheets and scrap is sold in auction to local as well outside rubbe r goods 
manufacturers. 

1.10.7 Forest Resoures information: 

No information on forest resources is available on Goa forests. 
The present survey aims at providing the resources information collected 
on scienti fic lines 

... 19 
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1.10.8 

The survey area was covered under following toposhe ets of 
1"= 1 mile i.e. 1 :63,360 and 1 :50,000 scale. 

S.No. Sheet No. Scale 

1. 48 E/ 13 1:50,000 

2. 48( / 14 " 
3. 48 [ /1 6 II. 

'-T. 4. 48 1/2 " 
5. 48 1/3 "I. 

6. 48 1/ 4 " 
7. 48 1/6 " 
B. 481/7 " 
9. 48 1/ 8 " 
10. 48 J / 1 (1 : 1 mile ) 

1.10.B.1 Photo Interpretation 

Photo int e rpretation was obtained from the P. I . Section o f P. 1.'5 
Dehradun on the grids 1 1,/4!'x 1 1/ 4' of 1:50,000 or 1:63',360 s c ale ma p 
sheets to locate the forest3d and non- fore sted grids. A total of 709 q r ids we r e 
laid out of which 489 gr ids were forested. A gr ided map was also p r apared on a 
forest map supplied by the Forest De partment, Goa. On c omparison of Pho to 
interpretation and this map, the fo r ested grids as per P. I. was 489 against 261 
base d on the map of the De partment. As the forested grids shown b y t h e P.I. 
Section was on the higher side than that of the f o rest ma p of the De par tmen t the 
matter was re":examined through the P. 1. Section. The photointerpretation \'w rk 
was since based on C~l)wn density classes more than 5~~ (i n res pect o f legal 
status), the private cashew grove , coconut grove and arecanut grove were also 
i dentified as forested grids besides t he scrub growth, hence the dis c repancy 
occured in respect of actual forested grids pe r taining to sur vey a rea. 
Therefore, the photo inte rpretation c arried out by the P. I. Section was of no 
utility for the inventory work. Thus, the photo inter pretation work f o r Goa 
area was only of academic interes t. The me t hodo logy and the a rea f i gures by 
land use classes, forest, density, has however b e en appe nded in the report at 
Annexure II. In all 234 grids were inventori e d in Goa fores t survey coveri ng 
both North and South Goa Di visions e xcluding the area unde r Wildl i fe 
sanctuaries and parks. 

1 .10.9 Infrastructure; 

A total of 3.320 kms of road exists in Goa as on 1 st Apri l, 1981. 
The details are a s follows: 

1 • 
2. 
3. 

State high ways 
Inte rna l roads 
Village roa ds 

Totla: 

Tarred 

646 
640 
4 99 

1,785 

Unta rred To t a l 

121 
182 

1232 
AI~ 

767 
822 

1731 
3~320 

.. 20 



4. National high ways 
5. Municipal roads 
6. Forest roads 

••• 20 ••• 

223 
1S4 
220 

Q Tne road distances 
~ covered are exclu
~ sive of 3320~Rms--
o shown above. 

Coa District has the benefit of 957 kms per 1000 Sq.kms area, which 
is considered to be nearly ten times that of country's average road length. 

1.10.10. Forest bnsed i ndustr ies and market; 

The major wood based industry in the territory is saw milling. In all 
79 saw mills exist in"the territory as on J1.3.1981. The other wood based units 
being manufacturing of wooden and cane boxes, gates, drums, barrels, wooden 
containers and baskets numbering to 94. the territory has a rich potential for 
cashew processing units and at present 15 units are in operation. Apart from the 
wood based industries, about 108 wood working units are occupied in wood carving, 
handicrafts and carpentaries. Bamboo manufacturing item has also kept engaged 
nearly 519 cottage level units on jobs like mats, baskets, handicrafts and 
coconut seedling guards and house hold items.' Cane furniture manufacturing is 
important industrial item in Goa which has kept occupied about 15 units in this 
trade. Katha is also manufactured by professionals on availability of khair trees 
mainly from the private forests. Amongst-rubber manufacturing items the tyre 
factory set-up near Ponda comes under large scale industry. A small quantity of 
20-25 tonnes of rubber produced by the forest departments is sold in auction. In 
the small scale th~re are 11 units manufacturing ty~e, tubes, flaps and other 
moulded goods. 

Main marketing centres in Goa for forest produce are Panaji, Mapusa, 
Ponda, Margao, Sanvordem and Vasco. The timber demand a f terri tory is considera
bly rising with industrialization and housing. Though a small quantity of under
sized teak is locally available, for constructional purposes local saw millers 
produce quality teak from the adjoining state of Karnataka. The secondary timber 
spp. like Terminalia crenulata, T. paniculata, Lagerstroemia parviflora, Xylia 
xylocarpa are in great demand for constructional purposes. Poles of miscellane
ous spp. are also in great demand for house constructions. With rapid industriali 
-zation in the territory in post liberation perid demand for soft wood was gone 
up tremendously for packing cases, match wood and constructions. Fuel wood 
requirement for local population is met from both Govt. and private areas. In 
the last decade a sizeable quantity of fuelwood and timber found way in adjoining 
States of Maharashtra, Karnataka and Andhra Pradesh. Eucalyptus wood from Govt . 

. plantations is purchased and consumed by the Paper and Rayon units of Karnataka. 
The demand for canes is also quite high for furnitures and sports goods indus-

• tries in North India and Hyderabad. The forest resources information collected 
by the Pre-investment Survey of Forest Resources will be quite useful for the 
Union Territory of Goa&ound planning of wood based industries in Goa. L for 

-- - - -- x ------
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CHAPTER - II 

INVESTIGATION AND METHODOLOGY 

objecti ve including precision: 

The prime objects of the survey are: 

(i) Assessment of growing stock within .i20?~ at 95?~ probability 
level. 

(ii)Estimation of growing stock by various important species 
and diameter classes. 

Aerial Reconnaissance, Photo-interpretation and Mapping: 

No aerial reconnaissance was carried out for Goa Survey , 
although point interpretation, was carried out on aerial photographs by . 
~r-ki~' the .Qrid centres from toposheets of 1 :63,360 and 1 :50,000 scale, at 
1 ;~".' X 1. 14 ~. The purpose of point interpretation was to obtain a precise 
illfor~ation of forested and non- f orested grids. In all 709 grids were marked 
on the toposheets to find out the classi fication of forested and non- forested 
plots located at the centres'of these grids. From the photo-interpretation 
results only 489 grids were classified as forested and 220 grids being non
forested. A map was the.n prepared show1ng forested grids on the basis of photo
interpretation findings at a gr id interval of 1 .! .... ' x 1 ~. I on the forest map 
supplied by the Forest Department of Goa. Furthe.' on corr.~arison of the photo
interpretation results of Goa area with the details transferred on the map of 
the Department it revealed that only 261 forested grids existed against 489 
interpreted by the photo-interpretation section. In view of such a discre-
pancy a clari fication was sought from Dehradun, which however transpired that, 
the sheetwise classification of grid centres (1 '104,' x 1 .~ i' ) was done on the 
basis of pointt.interpretation and that the tree cover with a density more than_[pmlo-
5~o (irrespective of legal status) was considered as forested while interpre
tation besides the scrub forest was also reckoned in forested grids. Apart 
from this the private forest areas falling outside the demarcated and undemar
cated limit under the control of Forest Department were also corsidered as 
forested. Moreover the cashew groves extensively spread in the territory 
could not be since differentiated while carrying out photo-interpretation, 
attributed largely to the discrepancy. Under the circumstances, the photo
interpretation data has not served any useful purpose for the field inventory 
of Goa Survey. A detailed report on photo-interpretation and mapping has been 
appended v ide Appendix I I. 

2.3 Inventory design: 

The crop composition obtained in Goa forests obviously being 
heterogenous and since no st rata could be identi fied, a pilot survey, there
-fore, was inevitable for finalizing the survey design. Further more in the 
absence of relevant information on forest type description, detailed stock 
mapping, and crop composition posi tion at the time of inventory work, 
necessitated pilot survey to enable work out variance for finalizing the 
survey design within the desired precision level. The ultimate object of the 
pilot survey was also to finalize the optimum plot size needed for the 
inventory. 

. ... 22 
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2.3.1 P Hot Survey: 

The following design was i]dopted for the pilot survey. 

Grids were marked at 1 ]/4' x 1 1~4' interval followed by mark~ 
ing of three concentric square plots at the centre of each grid in a systemu
tic manner. lhe size of the concentric plots being 0.1 ha, 0.2 ha and 0.3 ha 
(See diagram No.2). 

Dilla was collected frolll the inner most 0.1 ha plol and lhen 
adding to that the additional data collected from the uncovered area surround 
-ing it to f['om 0.2 ha plot. The data was further supplemented by adding to 
this the balance uncovered area of 0.3 ha plot, to enable work out the 
variance for obtaining a most efficient size of the plot within the pre
determined precision limits. Thus the data was collected for 53 grids and 
processed through the DPU at Headquarters, Oehradun, of which only 28 grids 
contained enumeration data and on the basis of anal ysis 0 f enumeration data 
only the optimum size of the plot and intensity of survey was finalized. 

2.3.2 Sampling design, Sample Units, Number, Size and 
location of Plots; 

From the pi'lot survey res·ults the sq. plot of 0.2 ha size was 
considered most suitable for the survey of Goa forests and hence the plot size 
was kept at 0.2 ha. to obtain a precision limj,t of j; 2mo error at 95?o 
probability leveL The grid interval of 1 ~L' x 1 .J..i~. was also maintained 
for the rest of the survey of Goa Forest. The grids were identified by the 
coordinate of its SW corner referred to by a four digit code. The first two 
digits represented the coordinate along the Y-axis and the other two along 
X-axis. The SW corner gr id a f any toposheet would always have the code number 
0000. Thus for all the grids marked at 1 . ,~.' x 1 .~ , interval, code numbers 
were given. An individual grid thus formed a sampling unit. The gl'id centres 
were marked at the inter-sectional points of diagonals, which also formed the 
centres of three concentric sq. plots of 0.1 ha, 0.2 ha and 0.3 ha of pilot 
survey(See diagram 2, 3 and 4 as also Manual of field instructions at Appendix 
-I). In all 234 grids were laid out in Goa Catchment (excluding the area of 
wild Ii fe sanctuary) . 

Divisionwise break up of the grids tackled in the survey area 
is as follows: 

North Goa Dn. South Goa Dn. Total 

Fares Non Total tares Non Total Fares'. Non - ·'total 

. -ted Forested -ted Forested -ted Forested 
----

27 8 35 16 9 25 43 17 60 

17 3 20 20 19 39 37 22 59 

18 14 32 16 6 22 34 20 54 

12 6 18 23 20 43 35 26 61 

74 31 105 75 54 129 149 85 234 
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LAY-OUT OF SURVEY GRIDS ON 1:50,000 OR II 63,36( 
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DIAGRAM- 3 

A- DETAILED LAY-OUT OF 0·1,0·2 80'3 Ha·CONCENTRIC PlOTS 
AT THE GRID CENTRE 

DDiTIOHAL. AREA CW O'S Ita PlOT 

ADOiTIONAL AREA 0" ()'2 Ha.PIDT 

GRID AND PLOT CENTRE I Ita.PlDT 

DIAGRAM- 4 

B- DETAILED LAy-ruT OF 0·1,0·2 a 0·3Ha.CONCENTRIC PlOTS 
AT THE GRID CENTRE INDICATING THE N. W. HALF 

QUADRANT .. 

ADDITIONAL AREA FOR 
IiIlEASJRIN8 SAMPLE TREES 
IDe.. DB.HO.8.IN oaHo. 

ADOfTIONAL ME'A F 
MEASUlUtw SAMPLE 
TR££S 10 e.. o.8.H 
IN 0·2 .... PWT. 

~A fOR M£ASURI 
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.. 2.4 :c;. Field work: 

The field work primarily involved in selection 0C f Ield 
.l'!dl~f!~r)(:e·poiIlL, Illurkirl!j uf UIC field l'l~fcrcrlCC point, !;JY out. of LlI(,' ploL il l 

tile field and colleclion of dala fOl' the pUI'pascs of inventar'y. [he ddui I~ ; 
of field work has been explained at paras 1.7,1 8, 1.9 ~Jnd 1.10 of MarIU;J! o f 
field ins'tructions (Appendix I). Junior Technical Assistants were (lssHJned 
with the task of leading the crews. They were aS$isted by one Dy. Ranger and 
two fieldmen Each crew was provided with a set of tapography map sheets of 
respecUve survey area 8,lloted to them] with gr~~s, and ,the grid cenlres duly 
marked on to them at an Interval af 1 4-' , x 1 ..;.1. Fleld partles were also 
provided with the instruments such as Silva "Compass," Blumleis Measuring 

• Tape, C13lliper/ Scales etc _ The detailed fnstrucbons f or field wark are 
given' under the titles "Manual of field instructions" for pilot survey in the 
forest of Goa Inyent.ory in Appendi~ I. 

2_5 F armat for data callection: 

The survey data was collected in the following field f a rms: 

1. Plot Appraach Farm 
2. Plot Descriptian Form 
3, Plot Enumeration Form 
4. Sample Tree Farm 
5. Bamboo EnumeratiQn Form 
6. Bambo.o Weight Form 
7. Logging & Accessibility Form 

The particulars of the field forms are described in Appendix I. 
The field farms are standardrised far particular survey for achieving the 
objectives af the survey. The data callected in these field forms a re 
directly transferred on to the punch cards to feed the computer f or onward 
processin9.. F'}r obt6'inir:tg unifarmity in data collection. the various heads 
and sub-heaL.;; of different aspects of survey are codified'and standardrisqd. 
The manner of data collection has been classi fied and outlined in the Manua l 
offield instructians at Appendix 1_ 

A brief accaunt of the various field forms used in this survey 
are outlined belaw: 

2.5 1 Plot Appraach Form: 

The main purpose of this form is to. car r y aut time study. The 
crew leader has to fill this form when he leaves camp for the sampl e plot, and 
till the party returns back to the camp. This form is only a descripti ve ane 
with ria utility for computer analysis. 

2,5 2 Plat Descript ion Form: 

Thraugh this form qualitative assessments of Z ha surround of 
the centre of the sample plot is obtained. 1his for m gives clea r picture of 
administrative allocatian, land use, legal status, general tapagraphy , slape 
, aspect, sail, vegetation, crap composition, canapy density , biot ic 
influe nces, occurrence of bamboo and plot status by map sheets and grids. 
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2.5.3 Plor [numerat ion Form: 

Enumeration of data of trees and bamboo by species and diameter 
classes are recorded in this form. Enumeration is carried out in respect of 
tree!> nbovc 10 cm di,]meter fit dbhob. 1his form is filled up sepnrntely for 
o . 1 Il a t {); 2 t m c:m dO . ..$ II 8 plot s • 

2.'-'.4 

TIl() d;lI"1 ()f :;(llflpt0 t.n!n~> if; r'(~(:()rded in Ltli!; form, in n):;pect 
uf rt[)['lhci'll twlf' or Lll(! co.-tileI'll weslern quudr(}nl of 0 1 hi) plot ror Ll'CC!3 of 
10 cm nnd above dbh find frorrl Lhe rernnininq part of 0.1 ha ploL. the d<JLn is 
collected for trees fa 11 ing in 30 ern and above db~lob. In the simi lar manner the 
data from the additional strips of 0.2 ha and 0.3 ha plot is also collected 
separately. 

2 S.5 Bamboo Enumeration and Clump Analysis Form: 

This form is meant for collecting data of individual culms, in 
respect of certain selected clumps of the 0.1 ha plot and the additional area 
of 0.2 ha and 0.3 ha plot separately. The clumps so selected are from ser ial 
numbers 1 , 9, 17, 25, 33 and so on for 0.1 ha plot and additional areas of 0.2 ha 
and 0.3 ha plot separately. 

2.5.6 Bamboo Weight Form: 

The in formation is filled up for 0 1 ha plat only where bamboo 
is actually found. An are a of 2 ha surround the plot will form the plot for 
analysis purpose The data collected in this form establishes a co-relation 
between green and dry weights of utilisable bamboo culm length by species. 

2.S.7 Logging and Accessibility Form: 

The data is filled up to work out the obstacles, off road and on 
road distances to market outlet to evolve efficient logging methods and 
accessibility castings. 

2.6 Field Work: 

1he field work started from December, 1980 and was completed in 
the first week of April, 1981 with a coverage of 3701 sq km of geographical area 
and 719. 39 s:;>.i<m of forest area at an expenditure of Rs 4.491akhs. The average 
expendi ture works out to Rs 1-21 per ha for geographical area and Rs. 6~2 4 per 
ha for forest area. The base camp was set up at Panda to facilitate control of 
field wprk over the entire catchment. 1he services of 2 STAs and 4 JTAs were 
utilised alongwith other assisting staff such as Deputy Rangers and F.ieldmen 
for completing the survey A total of 234 plots were surveyed in the entire 
catchment, of which enumeration data was completed for 130 plots. 

__________ x~ ________ _ 
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CIIAPlcn III 

DATA PROCESSING 

General: 

The crop composition of Goa forests mainly comprises of 1IIi> .. l'd 
miscellan~ous, small timber and fuelwood species of low commercial impor
f.:lncQ. A_s these. forests were not managed sci~nti fically in past, no data on 
forest growth, strnlas, and other relevant information for inventory plarm
ing was available, hence a pilot survey was considered necessary for finalis
ing the opti~um size of the sampling unit and intensity to the desired 
precision of to 20~? .. eI;'ror at. 95?~ pr?bability level. The inventory data was 
processed .on IBM 310 Cmp..Jter- centre of. K .0. Malviya Institute of PetLOleum 
(oNce), ~i~: ~i"rh' following devices. • . 

:- ... .. , .. 

3.2 

3.2 . 1 

3.2 2 

, . 
1. Memory 512 K bytes. 

2. Disk Dr i ves 4 . 

3. Tape Drives 6 

4. On Line PI'inter 1 . 

.5 Card Reader 1 

The main processing stages involved are: 

(i) Manual processing. 

( i i) Processing on Uni t Hecord Machine·s~. 

(iii) ProceSSing on electronic computer. 

Manual Processing: 

(i) All the field forms of survey area were properly 
documented and relevant entries recorded in the re~ister 
at Da:ta Processing Unit "at Dehradun. -- . 

(ii) Proper coding of blank columns meant for use of DPU 
was comp 1 eted 

(iii) Checking of field forms W;;:lS done manually to remove 
inconsistencies and possible mistakes of field entry. 

(iv) Reconciliation of disc.l"repancies in the field form 
through the Zonal Office. 

Processing on Uni t Record Machines: 

(i) Punching of coded information of the field forms on to 
cards by operating key punching machine. 

(ii) Verification of punched data through card ve['ifier . 

(iii) Proper sorting and collecting the punched data before 
feeding into the computer 
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(iv) Rectification of mistakes and listing the punched data. 

Processing on the Electronic Computer: 

(i) All the punched data is loaded on to the magnetic tape~. 

(ii) Consistency checking of plot description form and plot 
enumeration form. 

(iii) Corrections of inconsistencies occurred during trial run 
and rectification directly on the magnetic tapes. 

(iv) Area calculation 

(v) Preparation of scatter diagram for detecting the abnormal 
observations. 

(vi) Calculation of tree volume 

(vii) Estimation of stem/ha and volume/ha in respect of each 
sample plot by species and,diameters. 

(viii) Preparation of Growing Stock tables by species and 
diameter. 

Input to the Computer: 

"The data of field forms was punched on punch cards using 
punching machines, once the field forms are manually checked. The punched 
data on ca rds is then checked on card veri fier to detect any punching mi stake. 
A,fter correcting the mistakes on cards the card as properly sorted on sorter 

. and checked for sequence etc. on card collator _ These cards are then ready for 
computer processing The data are then loaded on tapes and listing taken out 
to check if some mistakes are still left 

3.3 Area: 

Photo-interpretation area was not available hence the area 
figures were obtained from the Forest Depar.l'tinent of Goa for both North and 
South Divisions. The distribution of area into various vegetation classes 
and crop composition classes was done from the ground survey only on propor~ 
tional basis. Tables 1.1 to 1.3 and 2.1 to 2.3 

" 3.3.1 Furlher break up of area under di fferent topogr~phic~:11 classes 
slope, soil depth, canopy density, top height and size classes for the Goa 
catchment is detailed in t a bles 3.1.1 to 3 . 1.3, 3 2 1 to 3.2.3,3.3.1" to 
3.3.3,3.4.1 to 3.4.3,3.5.1 to 3.5.3 and 36.1 to 36.3 respectively. 

3 . 3.2 All the tables indicated in para 3.3 2 have been since computed 
on the basis of very small number of samples, a considerable error is 
obviously obtained Hence the bre ak up of area worked out by different 
parameters should be considered as merely indicative to be used with extrence 
caution only. 
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3.4 Data: 

Entire data was collected in 1226 field forms for both the 
Divisions and punched on"'4419 cards. Tree felling was not carried-out for 
deriving volume equations due to paucity of time_ As such the local volume 
equations developed by FRI for few important and commonly occurring tree 
species alone published in Indian Forest Records (NS) Vol. 3 No.1, 2, 3,4 and 
5 (1979), appended vide Annexure I I I ,were used for estimation of volume. 

3.4.1 The following volume equations were used to estimate the under 
bark volume of enumerated trees upto 20 cm over bark d;ia Umit and total wood 
volume upto 5 cm over bark dia limit.! 

(a) Timber volume without bark upto 20 cm diameter aver b8rk. 

Terminalia paniculata 

IV = -0.351539 + 3.215392 0 

Terminalia belerica 

IV = -0 233308 + 2.803750 0 

Lagerstraemia lanceolata 

IV = -0.238101 + 2.997947 0 

Xylia xylocarpa 

IV = -0.244801 + 2.876594 0 

Careya arborea 

IV = -0.072682 + 1.605802 0 

Rest of species ---
IV = -0.238101 + 2.997947 D 

(b) Total wood (timber wood + small wood), small wood over bark 
upto ~ em ove~ bark dIaiiieter _ ------

Terminalia paniculata 

;v- = -0_199035 + 3.210110 D 

Terminalia belerica 

IV = 0.023519 + 2.672250 0 

Lagerstroemia laneealata 

IV- = -0.054867 + 2 958427 D 
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Xylia x:rlocaq~a 

IV = -0.121927 + 2.955949 0 

Carea arborea 

IV = 0.276685 +1.413077 D 

Rest of species -----

5.) TI'(!(! V(JIUl1In: 
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.! 
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CHAPTER IV 

GROWING STOCK AND YIELD 

4 1 General: 

Although the forests of Goa are not considered important for 
commercial exploitation, the need for rational ising the forest resource 
utilisation to meet the local need for constructional timber and fuelwood can 
not be over emphasized due to a limited forest cover of the territory. The 
inventory results have indicated that the bulk of the growing stock conforms 
to mixed size classes and pole crop of miscellaneous species. Teak occures 
mainly in plantations of younger age gradation. Non-teak plantations like 
Cashew and Rubber have only a commercial importance and are regarded as cash 
crops, where as Eucalyptus could meet the part of fuelwood requirement of 
territory its utility as pulpwood still exists. The forests of the Union 
Territory of Goa has since to cater primarily to the local demand of fuelwood 
and small timber, attempt has been made in this inventory to assess the 
growing stock by species and various diameter classes only and no utility 
classification was possible due to negligible occurrence of commercial wood 
for industr ial purpose. 

4.2 Inventory resul ts: 

4.2.1 Area: 

Forests of Goa comprises of 1053 sq km of which 719.39 sq km 
alone was taken up for inventory purpose, for the reason that an area of 
332.61 sq km occupied by wildlife sanctuary/national park etc. was not taken 
up for survey, being the protected area where exploitation of forest produce 
is generally not contemplated by the Department. Out of the survey area of 
719.39 sq km an area of 691.12 sq km alone falls in the vegetation classes Tree 
Forest and Open Forest. A standard error of 6.41% for Tree forest area and 
17.47?o for Open forest area has been obtained from the ground survey results, 
which is well within the prefixed precision limit of j:; 20?~ at 95?o probabil.ity 
level. The table 1.3 indicates the break up of forest area by vegetation type 
for combined Divisions of NOrth and South Goa. Crop composition wise, the 
miscellaneous forest is spread over 81 .47% of the survey area where as teak 
forest and miscellaneous with teak making up the balance area. Though the 
occurrence of miscellaneous forest is qui te high, the tree species occurring 
there in have onl y a local importance for fuel, small wood and construct ional 
timber. Teak and othe, ply wood, pulpwood and match wood species are not 
found in adequate quantity for setting up of wood ba_ped industries of these 
utility. 

is as follows: 
The estimate of area by crop composition for the survey area 

Crop composition 

Teak forest 

Misc. forest 

Combined for North and South £Oa. Division. 

Area in km 2 

58_08 

563.04 

Standard error 
percent. 

29.01 

6.33 

Percentage to 
. sur"eyed area. 

8.40 

81.47 
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4.2.4 Annu~ Yield as ~ the present management: 

A forest area of 105.3 km 2 is under the present management of 
Goa Forest Department. The Nor:th Goa has 639 sq kms of f.orest area, which is 
covered under a regular. Working Plan The South Goa Division has 414 sq krlls of 
forest area, for which the Working Plan is under preparation now. Till lY77, 
the forests were worked under a clear felljng system, which subsequentl~was 
discontinued along the steep gradients and in wildlife sanctuaries and 
national parks _ ror commercial exploitation an area of 167 sq kms in North Goa 
Division allotted to plantation Working Circle and 160 sq kms of selectlon
cum-improvement Working Circle mainly contribute towards annual yield. As 
for South Goa Division 195 sq kms is available for commercial exploitat i on. 
The existing plantation area is also covered under the exploitable area in 
both the divisions. The details of working circle and areas for both the 
divisions are given at para 1.10.6.1 of Chapter 1. 

The average out turn of forest produce for the year 1978-79, 
1979-00 and 1980-81 for both the divisions is as follows: 

Timber 

Firewood 

Poles(Nos.) 

15,31011')' 

1,15,816m' 

50,117 

With the nationalization of exploitation operation the yield 
of timber and fuel wood has considerably reduced as the fellings, are resorted 
on conservative lines. 

Area considered exploitable as ~ the survey: 

From the tables 1.1, 1.2 & 1.3, it wou l d be seen that an area of 
459_12 sq kms is covered under tree forest and open forest in North Goa 
Di vision and 232 sq kms in South Goa Di vision. Thus. an area 0 f 691 .12 sq kms 
is actually wooded in the survey area. The balance area of 28.27 sq kms i s 
covered under scrub forest and others. Of the available forest are9 that 
could be exploited, largely depends upon the terrain condition. Further more 
since the rainfall obtained in Goa is considerably high and the forests 
confined to hilly topography, for broad based estimation of annual yield it 
is considered to include the forest areas below 45<'slope alone, exploitable 
for the purpose, under "Selection system" only. Hence an area of 423.34 sq kms 
in North Goa Division and 209 . 13 sq kms in South Goa Division falling below 
4SCOgradient is considered exploitable in the survey area. 

4.2.6 ruture Management Model: 

The forests of the Union Territory of Goa are mainly confined 
to Western Ghat hill slopes and foot hills. Near ly 82~~ of forests are spread 
over hilly terrain, hence the management of forests should be primarily 
guided by the obj ects 0 f conser vat ion of soil and moisture over hi 11 y . 
terrain, by improvement of tree cover. Apprehending the gravity of damage 
caused in past and present by incessant shifting cultivation and mining, the 
soil and water conservation should receive maximum attention in future 
management practices. The other objects o f management being the s upply of 
fuelwood and timber to local populace, improvement of growing slack and 
preservation of wildlife will remain same as in any other management models. 
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1 ("om lim past experience ~f:"'clcUl' "felliny JysLem over si~eabl~ 
area in the hi II Y tract of GOR it in observed that "jthc high [,ainfall of the 
LT'nprwul I'oqioll 111m only w:cqllJl'l1l.od fmi:l lli'nnicJfl, wood r}rowth ond rotllrlcd 
IjI'OWUI 111 P IlIId III iOfl ('1'''1' OVI'" IIlopoo. '"I) pl'opnnud InllllluJf~II1UIIL ",odol hm} 
lamrl UlIll'Il 1'01'1' II rl1l1d I y d .. u W', OIl I.h" c,' j till' ill () f ~J I'lHli on t. on u vn ry consunml i \lU 

I il'" 

4.5 [Htimation of Annuul Yield: 

4 •. s. 1 

Itlt1 11111111111111111 III U 1111 1)1 1'01'11111 ITlllfliUltJrll11l1l in III .. IIlliin IIIlili IIIIUIII 

Illull 111111){1 y 1"ld Willi'" 11111 I or 'II I tllllldlW.I'lIll1lldul'uL 101 1 1Il'Il·c'upuIJl" 01 q'vilICJ nr; 

II pOl'pl11 111111,'1111'1. 1\ 1'lIIl1JLllld, yil)ld IIVUI' (·1 r;IJII:JldlJl'lIldu PUl'illlJ Ill' l.ifllu cuuLd 

1m nbtllilllJlI "vnll 1'1'1111111 dl~pl"t.lld f'Ol'lnillllJl1l j I IIIJctllirnu lila Ojtl! cJnl.oriorut.uD 
:IIIJIIII il'Ullt Iy to :IItIlW t.tIU dU(!l't)UuucI pl'oductioll cupucHy. In order tJHJl the 
lorllnlu (jivI! In(lxillllJlIt UlJuLuinud yield in LIm truo sense of the terlll iL is 
nucoUlJlu'y tlmt Illn CI'Op cornpnn i t ion tly ttm cJ intr ibuL ion of numbor of treeD in 
VIII'IIIiln dllllflPtPl' 1'llItlnPtl In IIIHllwU'ml lUlU. 11 wtllJld "0 pot't.1rmld IHll'o to 

noLn ~trllt' hi III !llIIP,,1 ul 'iI"'1 I:.B. Mnt'htlltclll t/hmlL" r;llvluullul'1I1t 'l :I.ILI., 
11["'III,,,tlllIl) 1111111111111,11 ill 1'lItllllll ,I Itl'I1I,I'.I' l.,by,II)!JII·, .III II~m4t'rljlthl1· Ilpl,"lt Ill' 

IIIUllll' Iy IIIIJ "11111'1,,11 cd 1III'IHil MWlltl)OIlIlUtl willI:" ill l'l:p"llllut!ud tlllL'uwiLh. 

"We lJUfICru 1] y iynore lhe 'fundumcnln 1 queolion of hoy ing 
bulunced olund slruclure und do not toke adequate steps to match the yield 
wi th the inCl'ement. As a resul t the forest capital'may be gradually depleted 
IIml tho nt nnrl lit 1'lIi,turn mny hocomu prorjrnuai vn I y mora unb{)lancod without our 
1Iullll) 1'lIllIlI'louu 1)1' thou" udvlJl'lIu CIIIJIIIJOU. ,~llul1d 1t1ll1l1Jl)e111011l dUlllwlIlu lilul 
1.I1ouu villli lud.lIl'IJ rnclJlvo rIJ11 connidurulion" • 

.i Un fo['tunaLe 1 y, this bul unced d isLr ibul ion of trees in various 
I diameter cluuaes fbr the foresLs under consideration is not known. Hence it 

is not pussible Lo indicale quunLiLatively on the extent of depletion of 
foreuls. 

III I It III dlilldul', hIlWIlV,Jl', "mod.,l uf'lWJlIllt:UU uLlIlld uLnn::lul'o 
luI' ttlfJ Ilri~I.1C1 lIIitll'l" I HIIUOIiIl , I ,'uillcu! IIIUll1L, tltJt:ilJuuutJ fUl'uuLu 01' Coo hut} 
bUDII work"" out. Ihu utlJl1d 1I1.l'lJl:tllro {II'!' J 'Iud Ill. nruy IIIlI bu lrue] y u lJululJl:ucJ 
UIlU 1I0l'IIIUY 110 lllo (Jill) ~livill(J IIIII)(lllllllll f'oJ'lmL illcl'ulmmL, lJul hllu buu" udupLud 
bUlIetJ on HOIIIO ml:HlIllpl i (HlU dDlui lod hel'u uncr fur lim purpouc of project ing 
lim pl'l!tlcnl cOlld i 1 iUIl of Gou fOI'culu. 

It is p~esumed that, in the absence of any increment data of 
the forents, the balnnccd stond structure arrived at is the best suitable for 
Lim 1.'lllldil io'ltl provui I illlJ I'rutrllll;nloqir'nl point. of viow nnd wil.h ltdu fr{illlo 
lJiVllll (1111)(111111111 ('H'I'Ultlellt pl'lHluuLjClII. thu ullo quuliLy LlIl'uuyltolil tho fOl'uuL 

'* Ill'llil hllu ulul) buelt lJutHJIIlcLllu be Lhe UUIIIU 

432 The method of srriving2! a balanced stand structure: 

"Dur ing the inventory of Goa forest 234 gr ids were surveyed of 
which 149 were fOl'eslod and 85 non forcsted. The dotails are shown at para 
L..} '1 tllllpl.1l1' II, Illvnlll itJul i'''1 oml MuUuJdlllllCJY AlllllllllJI1, itl thu pilot 
tllll'Vt1y S 1'11111'11111" I" pltll tI II' II I 1111 WI11·1) 11l1c!IJlll rJlllt r!lllllllUl'-lIllulI wwr CUI'I'Iud 

(lill IJ"p"I'ullll y I til' I I 11'1 It] II I IJtll, '11111 did II ((II' UI., PUl'l'UlllJ 01 lHlI'VOy WliU Lllkull 

up 1'1'l1l1l (I ~ 1111 till I y. Ilowovul', 1'0), Lhu jlUI'PUl)U ul uLudy of huiunc.:o ulund struc
Lur-e ~~:JcI'ibed here, the dulo f[,om all lhe three plots of 0 .1 ha each &,;,1lS 
anal ysed. : . 
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The studies cArried out by C.S. lv1athauda on lhe sland struct u r e 
of the foresls of Chanda raveal that the uneven crop of tropical mo i sL 
deciduous forests obey the law 0 f de Liocourt. Hence it is presumed that the 
tropical moist deciduous forests of Goa also obey the law of de Li ocourl. 
The balanced stand strucLure i.e. the distributi.on of t he speci.e~ b y various 
diameter classes as may be relevant for Goa forests has been worke d o u t on the 
following lines. 

1. Of the total no. of plots laid out, 17 plots were selected 
considering the basal area of the crop in t he plot. These are the plots which 
have maximum busal area i.e. above B.O m2 per plot of 0.3 ha. The varlation in 
basal area in all the plots I aid out has been from 1.74 m2 (minimum) to 
10.97 m2 (maximum). The basal area per plot alone has been considered for 
judging the maximum utilization of site capacity by the vegelation. The 
consideralion of number of stems per plot for judging the maximum utilization 
of the site capacity would be erroneous since plots containing only the 
younger age classes would get more representation. And the consideraLion o f 
volume per plot would also not be correct since the forest is mixed miscellane
ous and the species composition in di fferent plots may be di fferent and hence 
the volume. 

2. The average no. of trees of 17 plots in different d i ame ter 
classes was calculated. 

3. The logarithum of number of trees was plotted against the 
diameter class and the straight line was fitted (by the procedure given in 
Sil v icultura I Resear ch Code Vol. I I ) • 

The number of trees of various diameter classes were calculated 
from the equation of the line so derived. 

The distribution arrived at is the one based on the 2ctual 
figures obtained from the forest. Further it wocld be relevdnt here to 
record the reference made in GEneral Silviculture for India by Ct""ctmpion &. 
Seth, on the q:timum basal area for optimL,rr. production of timber in rrost of 
trOpical high forest which is 23 sq Wotrs per hectare (refer pa ge 469). 
The reE·ult arrived in this report i.e . 25 sq mtrs per hec tare of basal area 
from the 17 pJots takE'r. u(: for building up of balarcec stard structule s hcws 
a close serr.blam:e h~.th the inferer.c€s referred to above. 

The equation c:rrived at givinc; thE distributiC'rt jn ' HJJlCLJ~ 
diameter classes is detailed in the following stc.t~rr;Ent: 
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-0.07134 X 
y = 68,29 e di Where 

'Y' is the no of trees, 'X" is the diameter and 
'di - the diameter interval 

The distribution of trees per hectare 85 per this equation and 
the average per hectare distribution of stems North Coa Forest Division and 
South Goa Forest Division are given in table at page:;34: 

A glance at the distribution of trees per hectare in the thr'ee 
categories reveal that on an average the forests of Goa are very much under 
stocked in the diameter classes 15-20 to under 80 cm. 

The present stocking val' h'lS~' between 15~~ to about 58% in the 
North Goa forests and between 32~o to 50~;'in South Goa forests compared to the 
balanced stand structure. 

The management of forests of Goa, thus, must consider t hese 
aspects so that sustained yield on perpetual basis could be obtained without 
deterioration of site while maintaining the ecological balance. 

4.3.3 Management M_odel: 

Although prescribing a management model and working out the 
yield as an exercise is beyond the scope of the forest resource survey report, 
it is being attempted to give the general idea of the yield that could be 
obtained adopting a conservative approach 

An attempt has also been made to indicate the yield that could 
be obtained had the Goa forest had a balanced stand structure roughly over a 
per iod of 30 years. 

Very broadly the forests of Goa can be worked in the followi~g 
working circle. 

1 ) Selection Working Circle - Applicable to forests with slopes upto' 
~ 45 slope. 

2) Protection Working cirlce - For all forest areas above 4SQ slope. 

3) Plantation Working Circle - Areas comprising of blanks, scrub fores t s 
occurring within the general c ategory 
mentioned at 1) & 2) . 

Plantation Working Circle: 

From the tables 1 1,1.2 & 1.3, it can be seen that an area of 
459.12 km 2 of North Goa forest Division and 232 km' of South Goa Forest 
Division is covered unde r 'tree forest' and' open. forest'. Thus an area of 
691.12 km 2 is actually wooded. And a balance of 28.27 km' is covere d under 
scrub forest and other areas (719.39 km 2 minus 691.12 km

2
) • 

This a rea of 28 27 (2827 ha) can thus be worked under the 
prescription of plantation working circle Plantations of economically 
valuable species like teak, khair and other soft wood species may be planted 
as has been prescribed for the same working circle in the working plan of the 
North Goa Forest Di vision. 
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Protection Working Circle: 

Forestss with slope more than 45u irrespective,of the forest 
type and composition therein form a part of this working circle. However, 
blanks and patches with scrub vegetation with area not less tha 2 ha at one 
place occurring on this terrain are a part of plantation working circl e. 

The formation of this working circle is necessary for soil 
~onservation. And also since working the forests occurring on such steep 
slopes under high rainfall conditions under the prescriptions of any system 
is not without any risk, the forests may be left to take its own course and 
keep regenerating i tsel f. 

Selection Working C,i rc Ie: 

The 'tree forests and J open forests I occurring below 454:1 slope 
form part of this working circle. Under the environmental conditions of Goa 
only these forests are considered to be productive and would remain 
productive only if the fellings£done on a very conservative lines. Lare 

A glance at the stocking per hec,tare in North Goa and South Goa 
with the balanced stocking, arrived at earlier, at the back drop reveals the 
present condition of the growing stock_ Working these forests under any 
other system, it is feared, would only lead to further deterioration not
only of the available growing stock but als·o of the site capacity _ 

It is true that the stocking in the-forests is too poor in 
almost all the age classes and hence one may tend, and Lightly so, to impose 
ban on fellings or prescribe rest to forest for some years. One of course 
can notn sololy be guided by these consideration under the socia-economic 
conditions as also of the genuine requirements of fuel and timber of the 
people at large_ 

A balance, therefore, has to be struck to make attempts to 
'meet' both ends though not wholly satisfactorily. These are the considera
tions for adopting the selection system for the forests. ht»ich also reflect 
in yield calculation made for the forests under this working circle. 

The area of this working circle from North Goa Forest Division 
is 423.34 km4 and that from South Goa 209.13 km a (total 632.47 km 2 ). The 
detailed prescr iption and marking rules are beyond the scope of this report 
hence not dealt with. 

4.3,4 Yield Calculation: 

As has been said earliere ref- discussion on the growing stock) 
there is a considerable dispar i ty in stocking in most part of the forest area 
The yield regulation thus can be best made by area only. However, since it 
involves many more steps beyond the scope of this report the probable yield 
here is indicat.ed adopting the Smythie IS Safe Guarding formula_ 

The selection diameter of 40 cm(dbhob), felling cycle of 30 
years, time for crossing the pre-selection diameter class (30-40 cm) as 30 
years and the mortali ty rate of ~~~ pre-selection class have been adopted as 
has been done in the North Goa Working Plan 1979-80 to 1988-89. 
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Calculations for North Goa: 

I. The no. of trees in the pre-selection diameter class in North Goa 
is 12.5 trees per ha (i~"e. trees of 30-35 + 35-40 diameter classes). 

Hence the no. of trees passing into class I in 30 years time is 
worked out as follows: 

is.42334 ha. 

x = 50 (II - Z% II) 
3rT 

= 50 (I L • '.> - )~~ 0" 1 2 • ~) ) 
'30 

= (12.'.> O.62~ ) 

= 11.875 trdes per ha in 30 years. 

The total area under Selection Working Circle of North Goa 

Hence from the entire working circle area the no. of class II 
trees passing to class I in 30 years is 

= (11.875 x 42334 ) trees in 30 years 

or 11.875 x 42334 
30 

.trees annually. 

= 16757 trees annually. 

The no. of trees in Class I i.e. trees of 40 cm diameter and above 
size are 12 trees per ha. 

Hence the estimated no. of trees from Class I from entire Working 
Circle area is = 12 x 42334 trees 

= 508008 trees. 

The necessary Working stock of Class I trees which are necesary 
are 16757 x 30 trees = 2,51,355 trees. 

2 

It is seen that the no. of trees necessary as Norking stock is 
about half that is available in the forests. Hence there is 'excess' stock 
which could be removed. 

However, in the light of the f<'lct that the forest is depleted and 
the stock is much below the stock that is available in the balanced forust and' 
also that besides the authorised legal fellings lot of material is genernlly 
removed unauthorisely, the Forest Management should not over look this aspect 
and has to recognise it while prescribing yield from forests. Hence, only the 
annual recruitment to Class I is considered towards yield. The percentage of 
trees which could be removed is the percentage of recruitment to the existing 
no. of class I trees. 
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= x 
l--:;--x--

2" 

= 16,757 x 
7,80,530 

= 64 .40 ~~ 

No of trees removable 
(64.4% of 16,757) 

30 

= 10,791.5 trees 
~ .' or say 10,790 trees 

annua 11 y., 

Since these trees would be from diamet er classes ranging from 
40 ems to 8U+ ems, it is necessary that while converting the yield in terms of 
no. of trees to that in terms of volume a weighted average of the volume of 
trees in various classes from 40 em to 80+ cms which comes to 4.065 mJ

, is 
considered. 

II 

Hence the volume of wood 
available from 40 + em trees. 

Yield from thinning: 

= 10,790 x 4.065 m' 

= 43,861 m' or 
say 43,860 m'. 

In North Goa forests the no. of trees of 10-15 cm diameter 
class is 180 as compared to 140 in a balanced tropical moist deciduous 
forests of Goa. Hence about 40 per ha (180-140) poles can be removed during 
thinning. 

Hence from entire Selection Working Circle area of 42,334 ha, 
the no. a f poles which could be removed is 

40 x 42,334 pole.s in 30 years. 

Average vol. of a pole of 10-15 em in North Goa is 
(16.716 "'5 180 = 0.0928 m' ) 

Yield from thinning 
'per year. 

= 42,334 x 40 x 0.0928 
30 

or say 5238.127 m' 

or say 5238 mJ
• 

Total yield from North Goa Forests. 

Hence the total yield from the North Goa forests is 

1) Selection felling 
2) Thinning yield 

Total: 

- 43,860 m) 
5,238 m' 

49,098 m' 
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Yield Calculation: For South Goa Forests: 

The total area under selection working circle is 20,913 ha i n 
South Goa. 

The no. of trees in the pre-selection diameter class is 19 trees 
per ha. 

Hence co~sidering 5% mortality, 30 years felling cycle and 30 
years time required to cross the pre-selection diameter class, the no. of 
tl'ces geU i n(J into Class I in 30 years per ha comes to: 

x :; 30(1 I - 5?~ of II) 
30 

:; ( 19 5~~ of 19) 

:; ( 19 0.95) 

= 19.05 trees per ha in 

No. of trees from entire area 
of 20,913 ha annually. 

No. of trees of 40+ cm diameter per 
ha in South Goa forests. 

30 years. 

= 18.05 x 20,913 
30 

= 12,582.655 

or say12,582 trees 

= 19 trees/ha. 

No. of trees in the entire area :; 20,913 x 19 trees 

:; 3,97,347 trees 

Annual recruitment into Class I. :; 12,582 trees 

Nexessary Working Stock of Class I trees re~uired so that 
yield is not reduced during the cycle for the want of Class I trees is 

= .!.£.z.2QL~_1.9 _ 
2 

= 1,88,730 trees 

Actual No. of trees of Class I :; 3,97,347 trees. 
ava i lable ~n South Goa Forests. 

trees 

It can be s een cnce again that there exists a stock of Class I 
trees more than the minimum required no. of 1,88,370 trees. But because that 
the stocking in South Goa forests is far bE-low the balanced stocking and also 
because of the fact that a lot of wood meterial is annually lost without 
record illegally the yield is recomwended to be removed from the annual 
recruitment only. 

The percentage of annual recruitment which could be r emoved is 
worked out as follows: 

y :; x ) 

•. 40 



= 

= 

... 40 •.. 

(12,582 x 30 

3,97,347+ ~82_x ·30 
2 

>,77,4()O 
~,86,077 

Hence the no.of trees 
removable 64~~ of 

12,582 

.. 8052.48 
or say 8052 trees. 

For conversion of this yield in thEt,.units of no. of trees into 
that in units of volume (m') weighted average of~the volumE' of tree~. in 
various classes frorn 40 em to 80+ cm is considered. This average comes to 
3.o62m'. 

Yield in units of vol. = 3.062 x 8052 m' 

= 24655.224 m' 

pI: 2465~ m' . 

Hence the total wood volurr.e available from the Selection 
vlorking circle area of South Goa Forest Di~ision is 24,655 m'. 

Yielp !.!E~ Ihi_!'l_!ll.!:!9 in Lo~s:.!' Di_yision class_: . . 

As in North Goa Forest, if we compare the no. of s tem~ in 10-15 
cm diameter, in South Goa Forest it is 143, with that in a balanced forest 
which is 140, it is clear that the difference is marginal and hence no thinn
ing yield is prescribed in South Goa forests. 

Total wood volume available from Goa forests: 

The forests of Goa are understocked. Rainfall is high and the 
terrain is hilly. Hence in the management mocel adopted to calculate the 
yield we have divided the forest area in two working cirlces. All forests 
below 45v slo~e in SElection Working Circle and all forests above 45

v 
in 

protection working circle. In Protection Working Circle no yield is 
recomrrended to be removed. While in Selection Working Circle y.ie l d regulation 
is prescribed to be done by volume(no. of trees) as calculated by Srnythies 
Safe CU<:lfdin(_J formula. 

lhe toLal wood volume thus available from entire forest area of 
Goa based on the model described above is 

1) North Goa forest 
~selection W.C.) 

= 43,860 nI' 

Fl.·Ont trees above 40 cm dia. class. 

2) North COu Forest 
u;c I ()l~ l. i (Jrl W. C • ) 

Ininning yield. 

= 5,238 m' 

Frl~ trees of 10-15 em. 
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3) South Goa forest 

(Selection W.C.) 

from trees above 40 cm. 

lului: 

P I'(~!ilml procJtJc Lion: 

:: 24,655 m' 

The average p roduc t ion from the enti re forest a rea 0 f the Un i on 
lel'l'it.o[·y of Goa IJmjcd on production fi(_Jures for the ye8rs 197U-7CJ, 1CJ79-UU 
and 19HO-H 1 is given below: 

1) Timber 
2.) Fuel wood (stocked) 

» Poles 

15,310m' 
1,15,81

t
?m J (stocked) 

50,117 No.of poles. 

Considering 2 m' stocked fuel wood as giving 1.2 m' ar,d 40 r:01es 
per m"J the abcve figures are convertedto 

1) Timber 15,>10 m' or:: 15,310 m' 

2) Fuel wood 69,489.6m' or:: 69,489 m' 

3) Poles 1,252.925 m' or :: 1,253 m' 

Total: 86,052 m' 

--------------------

4.3.5 _u: Goa forests were not dep..!~J:.~.9 -= Y iel~ ca..!E~}_a~_i_o.!.'_: 

If the forests of Goa were not depleted i.e. if they had the 
balanced stand structure as arrived at eal'lier, the yield would be differert. 
This has been worked out for the sake of comparison taking all other 
parameters the same as those in case of yield calculat ion for North 0[' S()~th 

[oa Fcresl Division. 

The no. of treesin the pre-selection diameter class in balanced 
forests of Goa should be 57 per ha (30-35 + 35 .-40). The nco of t rees 
passing into class I in 30 years time is worked out as follows: 

X :: 30 (II zo, 
,0 ll) 

30 

:: 30 ( 57 2.85) 
30 

:: 54.15 trees per ha. 

ThE total area under selection working circle of North and South 
Goa forest divisions is (42334 +20913 )ha = 63247.r-iha. 

Heree the no. of treES thEt wcwJd be available from the entire 
working circle of North Goa is 

... 42 
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54.15 x 42,334 
--m-30 years 

trees 
., 

:: 2292386 
30 

Trees 
annually 

= 76,412.86 trees 
annually 

or say 76,412 trees 
annually. 

ltm percenLulJc of trees which cccid be removed: 

Y 11'_ 
'U - x 

(I, 

,ll 

:: No. of t.renn Df 1(4U + diHUI. in lhe enlire 
wOl'killt) l'IITII~ oC N(il'~"I.,CO<I) 

--
Y :: 

= 

42 x 4Z, $$4 :: 17, 7f; , U2B t I'fWl'. 

x )() 

'l7,711,lJ2B + 11,46,1IJlJ 

LL 'J'L 5()() _~...z..:.: __ 
29,24,2DIl 

'" ,II 

:: 711 , ~~)~',', 

ND,o(' t.r'(!l!B uvailuble 
7H • 4~~ () f 76,412 

:: ~9,9U7 Lrees 

No. of trees removable annuEJJy )9,907 
trr!("~;, 

VOl. pCI' Ill!\' = 4.UG~ IlI J 

Vol. out t.urll 
Ill:!' Yl!(U'. 

:: ~)c;,,)(J7 x 4.()6) 

:: 2 , ~ J , :);; 1 , c;) III J 

01' :Jay ~}4j,~21 mJ 

Nil. 01 11'1'1::, :Ivai labl., ful' 
I '> ') 1111 t.;ll i IJlI 

:: "'I. 1'} I n:l.':' PC'I' 11,1 III 
50 yea I'~j • 

, • I rOlll WI .11'(: •• of :W,c;lJ tlU uf' Suulh l;ou 

:: '}4,l~~~IJ_/)_1_~ l.rueD Wl/lIlLi'lly !nllil 
~II 1 I, tIl' I W. (' • 

:: ~/,l/l/.')I, 11'I'1:n 'lflllllilily. 

01' !,OIy ~/./{II 11'1'(': ; . 

Nil. III I.rl · I : ~; ill 1 l'. '''I(lV!: ('''{Jill ~;'Ulltll(;rJiJ f)iVit'lIlJl au IWI' bidill«"(~ 

:;1 ,!I,d :: 4~ x ~U,~I> LllVS 

:: 1\. 7!J, J4() t ('(~nu. 

. . . 45 
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y ::: X 
I + X 

2 

::: 37,747 x 30 
8,78,346 + 3~~2_~~ 

2 

= 11,32,4~O 
~78~}46- +~)-,~6~6-,205 

= 11,32,41U 
14,44,551 

= 7U . 4~~ 

No. of lrees actually = 29,593.64 lrees 
reuiu\/c:ble frolll South 
Goa area (78.4% of 
37,747) or suy 29,593 trees 

Vol. avtJiJable ::: 3.062 x 29,593 mJ 

= 9U,613.76 

or say 9G,613 mJ 

Total yield Ev&ilab:e from Goa (North + South) 

::: 2,43 , 521 + 9G,613 m) 

::: 3, 34 , 1 34 m' 

The potential prcducfivity of thE for~8t6 of C08 has beEn 
wo['ked out on the basis 0 f C V P index. 

ThE data of climatic parameters is adopted from "climatological 
Tables of observations in lnc'ia (1931-19t.O :" fer· r.°Ermumgao. 

0 

Tv ::: 29.1 c 

0 

Ta ::: 3.55 c 

C V P Index 

Productivity mJ 

per ha per yr. 

::: 

= 
y 

P ::: 2611.7 mm 

E ::: 41.5 

G ::: 6 rr.cnths 
(May - Oct. ) 

29.1 x 2611.7 x 6 x 41.5 
---335-- -X--120tf --

4442.28 or say 4442 

::: 5.2 log X 7.25 

::: 5.2 log 4442 -7 . 25 m'/ha/yr. 
::: 5.2 (3.6475) - 7.25 mJ/ha / yr. 

::: 11.717 mJ/ha/yr. 

Hence as estimated by CVP inde x, the productivity of e ntire Goa 
forests (Selection Workiny Circle only~ is 

::: 11.717 x (42,334 + 20,913 ) m' 

::: 11.717 x 63,247 m' 

= 7,41,065.09 m' 

or say 7,41,065 mJ 
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The following table gi yes cOITpclrat i ve picture of production and 
productivity of Coa forests. The figures may only be of academic interest but 
are t:c~;E(:! on the Clssumptioro nlac:£! ('lse"'t'rre in this report and it is felt they 
;11'(' illdic:d IVI! ill fwlUl'e. It in left'to the readers to draw their own 
C(JIIC 1 u~ i (H':'. Il I:" ;,1 :;(1 II'I L l.h"l til(: C(llllllll!fltl> uri lhIJfi(! UGIH!cts It; LJeyond UIC 

~;cope of th in I'cpnrt. 

----------------Prc:;C!IlL-Aelu~1------~1~s~---1r-fur8sl;----ProducLlvlty-
~roduction Model ~were not as per CVP 

North Goa 

Soulh C(,I« 

o 
o 
~ 

Not available 

~>tJ[)lJ ru te 1 y • 

------------
Total: 86,052 

_ _ _ _ "d~E..l_e_t~~ ~dex ___ _ 

49,098 

24,6~) 

73,753 

2,43,521 0 Not worked 
o out 

90,613 0 separulely. 

-----------------
3,34,134 7,41.0t,~. 

----------------------~--------

************** 
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Goa Survey 

~j.N(). 

1. 

2. 

3. 

4. 

J. 

b. 

Table 1.1 

Vi~e item 14 of the PDF (Division - North Goa) 

13reak ~ of t he forest area ..2...f the catchment .2Y Veqetation types 

V()(jcL,JL iorl LyPf~ 

T rec forest 

Upen forest 

Scrub forest 

Tree In I i rle 

Cr •. wny IJ I ,Hlk!i 

Uthers 

T ot.d 

AreH in Krll2 ~;l.<mdilrd t I'fOI' Pl'I'('(!111 

r oLQ I I n['e~;l Area (Cat:L;I1HIl~rll 

375.64 

03.48 

5.96 

5.96 

471.U4 

B.08 

24.92 

99.53 

99.S3 

5.76 ; 

Goa Survey 
Table 1.2 

Vide item ~ of the PDF (Division - South Coa ) - ---
Break ~ of the forest area ~ the catchment .2Y Vegetation types 

S.No. Vegetation type 

1 • Tree forest 

2. Open forest 

3. Scrub forest 

4. Tree in line 

5. Grassy blanks 

6. Others 

Total 

Area in Km 2 

176.45 

55.55 

6.54 

9.81 

248.35 

St andard Error percent 

10.32 

22.57 

70.15 

57 .05 

7.27 
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Goa Survey 

Table 1.3 

Vide item 14 of the PDF (Division - North & South Goa) 

-Break up of the forest area of the catchment by Vegetation types 

S.~o. 

1. 

L. 

3. 

4. 

5. 

6. 

----------------
Vegetation types 

Teak forest 

Upen forc~,L 

Scrub forest 

r l'ee in 1 inc 

Grassy blnaks 

Others 

ToLal 

Area in Km 2 

552.09 

139 . 03 

12.50 

15.77 

719.39 

,~ 

,"" 

Standard Error percent 

6.41 

17 .47 

59.99 

51 • 71 

4.53 

Goa Survey 

S.No. 

1 • 

2. 

3. 

4. 

5. 

Table 2 . 1 

Vide item 17 of the PDF (Division North Goa 1 

Break ~ of the total area under Tree Forest ~ Open Forest 
-nLand ~ class 12 ~ Crop Composition. 

Crop composition Area in Km 2 Standard Error percent 

Teak forest 41.74 36.54 

Misc. for~st 363.72 8.40 

MisC . with teak 11.92 70.05 

Non-teak plantations 41.74 36.54 

Others 

Total 459.12 6.03 
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Goa 'Survey, 

S.No. 

1. 

2. 

3. 
'" 

~. 

5. " 

'''' .. 

Table 2.2 

:Vide:~i_tem 22 _of the PDF i. Division .=. South Goa 1. 
Hreuk. 1:2 of the toLed area under Tree Forest ~ Open ForesL 

--eLand use class II EY Crop composi bon 

Crop composition Area in Km 2 Standard Error percent 

Teak forest 16.34 43.83 

Misc. forest 199.32 9.23 

fvlisc. with teak 3.27 99.61 
~ 

Non-teak plantation 13.07 49.21 
;.~ . .. 
. ' . Others ,J 

Total 232.00 7.89 

• Goa Survey 

'~. 

S.Nn. 

1. 

2. 

..s • 

4. 
, 
) . 

Table 2.} 

Vide item 17 of the por (DivisiorTI North & Soull1 Cua ) 
~..;;;..;;..;..;.---

I.3reak ~ of the total area under Tree Forest ~ Open Forest 
--eLand use class _!l Ql. Crop Composit i on 

Crop cOOlpm, i t. i nn 

Mise. forest 

Misc. with Leak 

Non-leak plantation 

Ulll!!I':l 

)6).U4 

15.19 

54.Ul 

Standard Err'or p(:rc(~rd. 

2').1)1 

6.)) 

59.01 

30.20 

4.!I(] 

•••• (111 
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Goa Survey 

S.Nn. 

1 • 

Table 3.1 

Vide item l! of the PDF 1 Division - North Goa ) - ---

ureak ~ of the areas under different Crop composition 2Y 
Topographic Classes. 

Crop Arean in Km 2 u.nder topographic Tolal 
COlllpunilioll claG5 

Flat GenU y Hilly Very Unspe-
~olling Hilly cified. 

Teak forest 41.74 41.74 

0' ,a 

9.09 

2. Misc. forest 17 .89 214.66 101.36 29.81 363.72 79.22 

3. Mise with teak - 5.96 5.96 11.92 2.60 

4. Non teak 5.96 17.89 17.89 41.74. 9.09 

plantation 

5. Others " 7i'-.. _.-

Total 41 .74- 29.81 238.51 119.25 29.81 459.12 

Percentage 9.09 6.49 51.95 25.97 6.49 

Goa Survey 
Table 3.2 

-----_._-Vide item 8 of PDF (Division South Goa 1 

Break ~ of the areas under different Crop Composition E1. 
Topographic Classes. 

S. No. Crop Area in Km2> under topographic Total c ' 
,,} 

Composition class 
Flat Gently Hilly Very Unspeci-

rolling Hilly ·cified. 
~ -

1, Teak forest 3.27 9.80 3.27 16 . 34 7.04 

2. Misc. forest 104.56 75.16 19.60 . 199.32 85.91 

3. Misc. with 3.27 3.27 1.41 

teak 

4. Non teak 9.80 3.27 13.07 5.63 

plantation 

5. Others 

Total 3.27 127.43 81.70 19.60 232.00 

Percentage 1.41 54.93 35.22 8 .45 

... 49 1, 
0 
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GOA SURVEY 

'.ruble 1'1.4 
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'l'irucr volume \-lith ~t.jnd<'lrd error exprc~s(!d 
as percentage in different Divisions of Goa • 

• • • • • • 

S.No. Division Area S.E.'Y- Vol/ha S.E;.% 'rotal S • • ';./'; 
Km2 (m3) Vol. (m3) 

--. 
\' 

1. North Goa 459.12 6.0 75.5 -22.1 3465.656 22.9 

2. South Goa 232.00 7.9 78.9 12.7 1831.563 14.6 

Total 691.12 4.5 76.6 15.1 5297.219 15.8 

GOA SURVEY 
rl'oble 14.5 

Total "'load \·dth SE exp ressed as percentage 
in different Divisions of Goa. 

• • • • • • • 

oS .No. Divh;ioll AD.!ti S.~~, Vol/ha "':;.E.~' 'I'ota·l 
Km2 (m3) (Vol. 

lOOOm3) 

1. North C;oa 459.12 6.0 115 .. 4- 16.5 5295.957 

2. South Goa 232.00 7.9 118.4 11.2 2747.042 

'rotal 691.12 4.53 116.4 11.7 80'42.999 

...;.;.:;.% 

17.6 

13.7 

12.5 



OF l":rr;LD ,IHS'l'RUC'P.IONS ruR PILO'!' SURVEY 
THE li'p~a'l'$ qi' Gm ·,tTH:IOO T!::RR:I'l'ORY 

q~l'r:;R I - C§Nt;:l3AA 
',' \ \,.:~!~ " . 

GaOc[ql.!. 

In accorUnncc with tho decision tnken by t 
~ono.l Coo.rUinution Commi1;:tee of the Centrul Zone of PI~FR . , 
an invento.r:y aurvay ·of'. tho Goa forest~ is' to be undo rta k~ 
for deterrnining the e:<tent of total ~ qrew~'f,lg ::::tock. 

, 'I' 1; 

1.1 '.rha geogrnphical aren of the Goa Union '.l'arritorl' 
3,701 aq.]Qo. bu~ the territory support~ ,foro~1tD on 

~ .. 

only 1,052.95 3q.km. 'l'he Con U.'l'. lien b~tvl(:c:n 
thu ptll;l'lllols of 140-53' -57 11 ()nd 150-4~r -59 11 

lJ0&th Lntitudoo 11l1d the 1110 rid iann of 73 -40' _54·t anI 
711, -20 1 -11" I:;(.lt')t L(m~/1tudu[J. 'rho wholo trnct iel 
covl1rod' 10 topoNhuuto bQllrin<J tho 1'0110\l/1nV 
uUII~.,urD , 

1) 40 l!:, 10, 13,1'1,1':),16 
I~ ~. t ~ I I 

2) 48 r~' =?,3,4,6,,7,8 

t 3) 48 J,~ ).,2. 
. ,., 

'~f" 
,'. ;-. ! ...... 

'. Th:~ iegal classification 
follows' 

J ,;f 'r'" 
of the' Goa forests is a' 

;,.. 

a) Rese rved forests •• 

b) Prot~ctcd forooto (Un~oma~ 
-cut~d 

•• 19.13 sq.k 

1,033.82 oq. 
Tot/a' ~ Q,5 2.-q 5 ~-;. 

'l'hg Cioo 'J.'ur.rltory lu'1c.J Illorgad 1n tho Union oc 
l.ndil1 in 1962. At the timo of m'brg.r'1"po working 
Plnn 1!or t ho rnl.UlllgerlL(..~t of thono foreoto Vias in 
VoUu~.. It io only recuntly that a ~/or)O:ing Plan for 
tho~North Goa Fo~~~t Division has been prepared, 
but the forests of South Goa Forest D1v1sion are sti 

. to be, ·cove.t:ed under proper ~'lorking Plan':'prescription .... . ... -
. " The i~ortant-'-foreft types met with in the 

area covereC1-,by. ~q. l,.'iorldng Plan of North Goa ~,Foref' 
Oivi~iop .~s''''Per ... (ijQampi'oh & Seth's Revised Classifier. 
tion of Fo~est'1ype5 of India~ are as hereunder. 

- 1 
- 2 

i) W(.lvt-CQIl~~'~ro~'icl\l evergreen forests 
ii) rJoot-COiS!Jt, aemi"':eve rgreen forests 

111) ~lid'ltly woist tonk bearing forest 
iv) Southern moist mixed deciduous forests 
v) '11angrovc Scrub & l1ang.r::9ve fore.sts 

- 3 

A/C4 
A/C2 
13/Cl(c 
B/C2 
B/'!'31 
B/'l'S2. 
A/:::'2. v~) Western Sub-tropical h~ll fo~sts 

-3 
4-
-1 

- 8 

~h • 

Baniboos Qccur~~acattered as un understorey on 
undulating i~ds. , 

Since the ~Quth Goa Forest D~vision lies within 
Similar-geographical and topographical conditions, i 
has been assumed that the .forest types to be 
encountered there would' c.i.ls 0 be similar • 

. r-.1 
."'''-' 
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1.3 Object of the Survey 

The object of the survey is ; 
1) to ,estirnate total growing stocl .. within + 10% 

at 95~~ probapility level;: 

ii) to provide El break tip of the growing ~tock by 
~pcciec and diamritcr clas~es. 

1.4 Neceppi:t,y of a Pilot Su.z:yeyl 

'.rhe forests of the Union '.('erritory of Goa 
support mainly mixed rnincellaneo'l,ls woods of 10\'1 

comrnercial importance e But ~'pecause these forests 
have not been under systematic rnanngement1the 
info nnation required for <lesigning the 5urvey, 
viz., the distribution of the type:::, the :; tock 
mappir1tg details, the compOSition of t he crop etc., 
is not available. For want of which it is 
necessary to undertake a pilot sUrvey so that the 
veriance may be worked out for designing the survey 
to obtain resul to m~qtx1lll.IltXWCl%kr:ldXGURX.£OJ:Xda.s:±.gnblg 
within ttl:! desired prf?'cisic:m limits. 'l'his pilot, 
survey 'dould also oeterrnine the ,efl icient design 
and the optimum plot s izc e. 

1.5 £i.l.Qt 3U£Ycy DCQiqp., 

In the pilot :;urvcy the 'folloHing de':-lign would 
1.>0 .ld opl:CJu. 

'l'hrCJc concentric square plots Vlill be located 061 
at th,e centre of each grid laid systematically 
at 1~· x 1~ I interval. The sizes of the three 
concentttc plots would be 0.1 ha, 0.2.ha and 0.3 
hal Whe inventory details in each of t he concentric 
plots would be computed separately by --

(i) collecting the data of t he innermost 0.1 ha. 
plot and then 

(ii)by nc.klin<J to it tho additional datn collected 
from l:hiJ unC(Jvo l'"Cd oro" uurrounding it to form the 
0.2 till plot (tho two d(,lto added toqather would 
form tho inventory d~ta of ,the 0.2 ha plot), and 
fin"lly 

(iii) by adding to the data of 0.2 ha plot the 
additional data obtained from the balance uncovered 
ar 'n of the 0.3 ha. plot. 

The data so collected would previde the 
variances a:::; also ·the most efficient size of plot 
for giving the renults within the desir.ed 
preCision li!llits. 

1,,6 Desian Outline: 

In order to facilitnte reference to any 
part icuL'Cl r grid on a toposheet., a grid \<lould be 
identified by the coordinates of :ldu~: its Sw-I 
corner which would be referred to by a four 
digilt code# the :first t\',j'O digits representing 
the coordinate along the Y a~ s and the next two 
along its X axis. The south-west corne r gi:id 



·.loos ... 

on any toposheet would thus always bear the code 
0000. To clarify it further, for grid bearing 0305 

03 will be read from the S~I comer alon~he 
axis and 05 from the same corner along the X axis. 

number 
number, 

y 

The intersection of the diagonnls of a grid would 
define the grid centre which would also bb.~e centre of the 
three concentric square plots of 0.1 ha~~an~ 0.3 ha. The 
diagrams given.below illustrate the layout of the grids 
and the plotD. 

Tho centre of the plot to be Durveyed will be 
approachod by :::;electing a suitable rr:!forenco point 
nonreat to it. 

. ~ . 
Having uurvcrycld to tho f ic ld ro fo renee p,1ne,. 

following dot.-t11o will be recorded, in rod point, on 
a prominent tree or otructure facing the reference point 
by mnking'u blaze on it. ' 

1) Grid No. 
2) Bearing from reference point to plot centre. 
3) Distance of plot centre from the .reference 

point 1n kilometers. 
4) Initials of the crew leader (e.g. 'Ilcr:r ' for V K 

Tiwari, Sl<P for S K Pipara) 

5) Date of survey, 
6) The distance and bearing of t he reference point 

from the prominent structure of tree on which 
the details 1 to 5 are recorded. 

1.9 Lav-out of the Plots in the Field,l 

From the selected reference point, the distance ~o 
the plot centre and the compass bearing to it would 
be measured from the map and'the map distance would be 
converted into field diRtance. The centre of the 
plot would then be lO,cated on the ground by surveying 
with reference to the reference point (Whenever necessar: 
slope correction in distance Would be app~ied). 
Having located the plot centre, (~hich is also the 
grid centre)~ a distance of 22.36 maters from it would 
be marked towards its North, East, South and West 
directions. The points so-located would defin~ 
the four corners of the plot of 0.1 ha. Similarly 

the plots of 0.2 ha and .0.3 ha. would be;.j.aid out by 
measuring 31.52 metres and 38.73 metres res~ ctively 
from the grid centre in the North, East, South 
and West direction~. 

Following precautions should be taken in laying 
out the plata 
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i) The lengths of the sides of the plots should be 
chcck(td after the plots are laid out. The lengths of 
the sides of the ·different sized plot~ should admeasure 
as follo'ds , 

Lcnq:th of nr .. ~v, 

0.1 ha 
0.2 ha 
0.3 ha 

k-~Q,..cth of 0 id.~ 

31.62 metres 
44.72 metres 
54.77 metres 

11) Slope correction chould 
layinu out. the d 1 <1<]on 0'1 13 of 
tlll~ lt1ll' . .rth of the: 1 r .; :Ldo~. 
i:; <j1 V~n at Appendix Ill •. 

1.;0 cnn~fully applied ",hile 
the plots Clnd '\IIhile chcc]:ing 
'fhe :Jlopa cur (\~ct: ion t ,.ble 

1. 10 ~o) ~l L< !(,'t i(m I 

'l'llt...l dnl;.,..l "'/1]1 l.Jfl r1J(.!nrcIIJd 1n tho foll0'0'1inq ·f:ir:!ld 
l:'IT.'lllD, HI1i.ch Ohotlld 1'l1'dilY'J ho t~IJcon in il(lccr\.l:1ta nUI!ll)cra 
\/JdlCJ pr()crJ' rlJ.lllJ (OL' •. iUrvCY. 

1. Plot Approach ~'on[\ 
2. Plot De~Jcript:lnn l"orm' 
3. Plot Enumc ration 1"onn 
-1. Sample 'l'r,-~u }ionn 
5. Damboo EnuHll.!ral:ian -1"00n 
6. L3/\li\boo ~·lci('"Jh·t: !I'orm nnd 
7. LO~J' ,lng & Acc.:os:Jil)1lity }'orm. 

'1.'hu 1'1oi~ Approach L,ootln, l.:.h~ Plot lJc:Jcrir>tion l:°on'll, the 
U,lldjoO \'/uiqhl: U\)QII (llld thu 1.u~Jqin<J {:.c ACCCLJ~J1l.Jility 1:'OT.l1l v/ill 
Lu cormllon (or n11 tllu thru(J plottl. 

Plot Enumer.:rt1on }:'onn Ttli11 be init1<l11y filled for 
0.1 ha. plot. For getting the enumeration data of 0.2 ha 
plot, the trees and bamboo clumps "'lh1c11 have already been 
enumerated in 0.1 ha plot need not be measured anain. The 
purpose t-Jould be served by measuring the trees and the bamboo 
clumps occuring in the additional area included to fonn 
0.2 ha plot. Siml1iJ.r1y treen and bamboo clumps occuring in 
the additional aJ:l~a included to form 0.3 ha plot ~'lil1 be 
(HlUllloratcd. '1'0 identify the: data call ected from the area 
[oI'lnlnu 1;11" 0.1 flu plot r rom tho un l:.ll of thn u,'1{l it 10nnl 
o.r\JutJ to:tluln,) t:hu 0.2 hu u.nr1 the 0.] ha plot~, tho fol101rling 
coclu num}j(.!r:J vl111 b~ filled in the appropriate column of 
tho fO'r}n::' 

~ 

Area forming the 0.1 ha plot 1 

Adell. area foI.1nin<] tho 0.2 ha plot 2 

Mell. (lroQ fu I.1ning the 0.3 ha plot 3 

Data of 0.2 ha plot '.-Jill be obtained by add ing the 
unta from tl1c area of the 0.1 ha. plot an ("1 the data of 
t.lle additional area forming the 0.2 ha plot. Sirnilnrly 
('iJ.ta for the 0.3 ha plot \'1111 be computed by adding the 
uo:ta of the adrJi·tionnl aI:'r.!a fonning the 0.3 ha plot to 
the data of the 0.2 ha plot. 
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Detailed instructions for filling up these forms 
are given in the follo\ ... ing chapters. If complete data of 
a plot dQes not get accomr..odated in one sheet of a fonn .. 
a second sheet as a continuation sheet should be used. The 
columns of identification, such as the l>1ap Sheet No., the 
Grid No. ,tre Plot No., etc. will be filled in the 

. additional sheetls} also and all the data sheets of a 
plot will be kept tagged together. 

1.11 ~~Estimatesz 

Area figures made available by the Goa 
Forest Department: will be used for computing tre 
survey results. The Goa Forest Department would 
also provide the area figures of t he Forest 
villages, if any, established within their forest 
areas. 

. ............ . 
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Cl-IAP'rER II 

COOING IN3'!'[<.UCrIOll 10 R FI EI.D~RK 

The ~ield staff will follow tl e following 
inst~lctions while filling various field forms. 

1. !:!f!£.......8PPnCACH 1·'a~r-1 (b"'ield ll'OIlll 1), This form is 
conman to ."\11 the the 3 ploto laid ';';clt a grid centre. 
Thiu falm provide::! for giving detuil~ of the mode of 
trnvol uae:d up to the refe rence point and tho corwpicuous 
fontu 1:':'Q, etc., oboo rved ("1u ring the journC!y (by vehiclt::, 
on foot etc. ). '.I.'ho COlIlP':W:~ bOurinQ from tile roforoncC! 
point CO tho IJlot contre will bo rocordf!d 1n :.; (!CqI:'CJf s 
/graduu and it!} diut('lnco in Jc1lornotcru (e.g. 500 metreu 
cJint~:Ulco from thu roforooco point 'to tho plot contro 
will l.HJ writtull nU O.~OO kill). Thiu lorm 0.1:,0 provlo11D 
Co r 1 l'ld 1<;;(,(,:.111<'/ 1:.1111 t 1,"u of. 0 L·l .1. v(11 til; thu t'o Eu runcu 

Vo1nt, tkl.\~ ti,"u _vI.! tlr .. ·lvo.l in thtJ plot (0), thu 
tllllU of lUllV irHJ t;hu I ,lot (r..:) (111d tho t lUle.: of L'c:tu rnirH] 
to tho camp. All tho timina:J ari: to bo wr1tb"n in 
hour::. and rninutu:J.. l"or cXilmplc# 7 .• 30 AN will be.: VI ri t t.en 
a:J 0730 hr:; and 4.30 p~ will be written as 1630 hr::;. 
If the plot i::; visited on mor.e than one day separate 
Plot Approach Fo.nn~, is to be written every day. 'fhis 
formis oct: coded. ' -

2. 1>[,0'1' D~iClnpTIOtl rU ~ . ..cField Fonn Ho. 2) , An 
nr(HI of. tHL) hn .. "round tho c()ntr~J of: tho plot will bo 
tJX..,III!lIcHl tor rJ.]' 111\1 up tlllcJ 1;(lnn. 11()"'/(~Vllr., tllo 211n. 
IJICJt ... ,111 III;,t DO (jmI111r~tltoa OIl tiLl, ~1.rOllnd. JincQ 011 
tllu thru<, plott) hHVO n COlllltlOn CUlltrl~ .. \.:1110 fOIln ... ,111 
bu COllllllon to nIl tho throe plot:;, Cqd1ng instruction!) 
are as follo~ol 

1. Job No. 
(Col. 1-3) 

2. Card Design 
(Col.4-S) 

£Qd.u 
01 
02 
03 
011 
O~ 

3. State 
(Col.6) 

,C,QrJe 
1 
2 
3 
4 
5 
6 
7 
8 

z 

I 

Three dig.. t code will be filled tIl}!I 

in by the Data Processing Unit(DPU'~ 

Two digl t code will be filled in by 
the DPU to distinguish diffe rent 
type of form~ ~8 given below' 

Lt.!::JD 
Plot De:'Jcr1pt1on h'O.ITn . 

Plot e:nurnorntion Form 
!;nml1lo 'fruo FOI'Tn 
BambcfX) Clump AAlllY:liQ 1:'orm 
lJo.mboo Vloiqht b'ortn 

a Single digit Codes assigned to 
d1fferunt states are an under. 

St~e 

Andhra P rude~h 
Goa, Darnan# Diu' 
Gujarat 
Ka rnat aka 
Kerala 
l-1adhya Pradesh 
Maharashtra 
Orissa 
, -~ ~, ~ -- !'. 



4. D is·trict 
(Col.G) 
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, Single digit code 13' ~'l ill be 
assigned to Goa district. 

5. Porczt Divi::::ion 
(Col. 8) 

, On(! dia j. t code Itlil1 be filled in 
for different Forest Divisions ns 
under: 

Code -
3 
4 

Landuse 
<Col. 9) 

~ 
1 

Code 

2 

3 

~'orest Division 

North Goa 
South Goa 

I One digit code has been assigned, 
as given belCH to denote lanc1use 
cla~;ses • 

fum' De~1c~int ion 

Forest land All lands \-lith a £·, rest cover 
of trees, bmnboos, grar:ses, 
palms and sc.rub groHth \·,111 be 
cons ide red an f 0 rc s t amn ] and 
prOVided the land Durfiace is 
primarily used for f0~stry pUl 

pose. Specific areas to be in
cluded or excluded vlould be as 
follot-/s : 

Item 

Agricultural 
tree land 

Include: 
a) All public and priVate fOIBstS. 

- b) All plantations, including one 
rotation plantations, primarily 
used for forestry pllIIIpose. 

c) Areas ternporarily unstocl~d, as 
also young natural stanos nnd 
all plantations es·tablished for 
forestry purpose, Hhich have no" 
yet attained canopy density of 
mo:re than 29%. 

d) Forest roads, streams, other 
small open areas and forest nur
series which constitute an inte
gral part of the f o rests. 

e) Bamboo bearing areas. 
f) Abandoned cultivations in fores1 

area having forest cover 
g) Grass rarnnas and gruss birs wher 

the forest area is managed for 
gross cultivation. 

Exclude , 

Areas occupied by orchards, parl-;:s, 
gardens and pastures. 

D <? wc ript i on 

All lands presently under culti
vation of agricultural crops \'/ itl 
tree cove r of any size and dens it 

Shifting cultivation and encroa
.. - chments on fOL"Cst lands'''''ti"re not 

Non-forestry 
plan t.at. ions 

to be included here. • 
All lands t'1ith tree grmrth 
planted primarily fo r nurnoses 
other than fores·try .. 
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4. 'Agricultural 
crop land 

~ • I- n n t u ro 1 {l n d 

6. UrbnH arorl:;, 
vl11tl(Jo uitnr; 
I... i r Ilh\lJ I: J:1 0]. 
(I rO;'1 () 

u 

Dnrr'en land 

C'u r r.tHI t 
tllL.LI~ t lllfJ 

cultlvQ-
tion (Kumri) 

1 ) ;J 11 lit t. t n f.I 
ClJ 11: iVn
eima( V-UHlcl) 

i1) Abnndonea 
nhifting 
cult1vntion 

iii)Fur.m forests 

All lands under cUltivation (inc1ud- "\ l 
ing falloH lands) and those vlithout 
any tree cover will be included. 

t:!.2.:t!.tl Shifting cultivut10n \1il1 not 
bo included. 

All lond:; wldeh nrc prirn~'rily mannCj()d 
for cult1vnt1on of: qr;w:;os find 
rJJ.~.I';Gio<] ~ ~ not forout IMl(lu. 

All lond:; \;ltdch urI; uned n:.l ur"bilu 
Il r;'JflH ~ V 111 (I~JU n1 tt.H.l on(1 ind UD L.rinl 
tlL"').ltl will c.:CJHI1.J undor th!u c]n:Ju. 

All lands with expo~ed ~urfacc and 
which are lying um.:tilized i.t., 
lands with exposed rocks, sand-cJues, 
svlamps and areas Vlithout vegctfltion, 
etc. will come under this claDs. 

A!·l)W~ or cur.rollt fJlJ \11(.111 {w lhut 
YC"IlrLl uldJ'tinCj cult1vntion will C~lle 
k)ltlS undur thio clanD. Tho aqriclll
turill crop Inn¥ be ntnndingi)r ~ay 
have been hi'lrveDted recently 

All arefJ3 which cnnnot be clanscd ~~j 
agninst any of the above categories 
will be classed here. I 

No.t~' 

1. If the centre of tho plot iD 
in(Jccoc:;i.blo fill 1n tho infoI1rv)tion 
upto col. a in tho Plot Dcac·ription 
li'onn nod write '~INA.C;:C;ES:JI13:U:;" 

in block "b ttera 1n the remaining 
c:olullin IJ • 

2. All tl,u coluHlntJ of thu fonn.r.J will 
bo filled in Cusu of forcntry 
p1~ntntions. 

~YWQ~~l.£;.l , 

:;hift1n~J c 1llt,lvnl'. ion c:urnmtly Itnc1('r 
crOI' or junt harva!3tc(l \-1111 be 
c l;,::.::li f i<:d n [; cur cen t Y..unri. 

Sites covered with t rees/scrub/ 
b'-lInboos/grnss gro\'Jth of any denn ity 
will be clnssified as fove~t lands. 

If a f2rm-forest admensures less than 
0.5 ha. it will be classified as 
at;lricultural tree lund. If it 
admcl1 su re s rnore than 0 .5 ha., it .{ 
will be treated as forest land. ' 

" , 



•• 1~L ••• 

iv) Pennnnent cultivn.tion. AreaD of forest viJ..l.a{;eD (located within 
r(!::leI'ved/protected forest) will be 
c1a~~ifiec as fore~t land. 

v) Grass banks Fodder bunk ar[)as incl.uded in reserved forest 
will be c1.assified ~s forest because they 
C'-I' d prjxliriJ.~t not tnainta.ir~ed as pasture 

7. I.e gal St2. tus 
(Col..10) 

~ 

1 • 

2. 

3. 

4· 

6. 

llil;! 

Resorved 
forl:'st 

Protected 
fore:.>t 

-do-

Unclassed 

lIational. 
Park. 

Pri.va:te 
foret,t 

Undeter
mined. 

8. General. 
t"'''),P0graph.Y· 
.. ' 1f' 
.. l ........ ·• )_ , .• -> ...-... 

(Col..11 ) 

or [!,I'a:zing 1and but are a pOi.rt of - f01.'t)st 

land. 

ebe di.cit code will. be filled in as under: 

Descri.ntio!L 

.A13 per definition given in lndiQ. Forns't 

.Act, 1927. 

- do- ' 

-do-

Det}Urca.ted. 

Ulldemarc a t~d • 

Area.::: which are not c);lssified a:::; Reserved 
or Protected forest but which a.re Govt. 
lando and be.Br forest crops. They ~ be 
the propercy of a.uy Govt. Department,. 

Areas which haVd been dac~red aD N~tional 
Park ~ a leeisl.ation will be kept 
under this class. 

Forest J...allds and agricultural tree lands 
owned by private "individuoJ..s, private 
corporations Qr comurunitie~: will come 
under t h is ca te cory • 

Forest l.and(s) wh:i.ch cmmot be cl.assed 
under any of the above categories will be 

classified ht~r .~. 

Genora~ to:..)ography of utlhe· area around the 
p~ot centre will be determined from 

1,63,360 or 1 :50,OOc) to-p~ps. l"or 
determining the caner al. topoer3.I~Y . of 
thc tr~ct 6 to 8 sq .lan~. of are3. WlJ..ll 

be co~idered. 

Coce Item ------
1 

nat. 

2-
Gel1tJy rolling 

3 
H.iJ_].y 

4-
Vt!ry billY t 

.. , . . .. ~ 
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D. Ulopo 
'Col. 12) 

'l'ho olopu Hill br.! clnl:.;f) ified in following 
'Jl(;)[lIJ c:JfllI[JUtl I,J,Y uY"lloirljnf'J tho tOi)OfJropt)y 

S2dc 

1 

2 

J 

,. 
,-
~ 

I 6 

ltem_ 

~infUl;~ iu ouout "1n.~H.x.tt 1 uq. kill. 
l1n'JO cIJ .. lJUII(L l..bu J J lu~ Ct'-lOt re on 1 Hi'), 360 
or 11 !JO, 000 DeiiJ 0 topolJhcot; mop ~ltld 
ruconlt=u twlnCj tlH) codoZJ TIlontionc.:u 
nl)dinlJt thorn. 'L'he :slopo rood ... lith 
rO£(H"Clnce to Inllp :Jhould. 1>0 confinned 
by field obse rvation. 

Slope i[Lgeqrcas, 

LesD than 13c 1 Ovl 60 

10% 

10,' t; () JG~' G( 0 tu ~OO 

,J (li~ Cn !) Ti(, ~OO t(J )0° 

!oJ 'f'/. Lv 10(J~ :.00 
t;.o 4~O 

1001- 175~ 4~o 
, 

to to GOo 

175% ur~lVc 60° &- above. 

10. Position on 
:llopc 

. 
'l'he position of ~ plot will be examined 

on 1153,360 or 1150,000 Daale toposhect 
with rofercmcc to the hill slope on 

11. 

It 
.~ 

6. 
7 
8 
9 

(col.l) 
which 1 t i:..l lociltod. An 6 rc",o of 100 mete: 
ri:.lc.ldLuu tlrounu plot contre" \O/ill bo consido 
roa fCJr tlailJ utudy. 'l'ho oboecVlltion on 
thu rnLLV fJhe)ulrl lx., confinnco in field. 
'L'tlo pOfJ1tion on ~lope will be codified 
o-s f01'l""'3' 

lit1d \jl;l tor) 
U(JI10 L' (Jtll~ th1rcl 

!/Ul.I(llo onu t:llrj,<l 
1..v.JO r CJ no t lJ r 1<1 ) 

. Ho 010110 (~lnt lWldu 
In ohullow ravine (ravine leuD than 5 m in depth> 
In doep~~ ravine 'ravine ove r 5m in depth) 
Vnlley 'bottom 
Plateau 

.~ k3pect refers to the direction of the 
slope. ~ compass bearing will be 
taJ~cn from th~ centre of t he plot in 
tho 01 rc:!ct ion of the rnnximum slope. 
'l'ho ob!loJ:V.:ltion should be conf irUled 
with cferencc to the miJp. Aspect 
will be recorded in one of the 
following classes. 

• ••••• 11 
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-....:.. .... ·t:~ __ . __ ~ __ ''''''1 
c"~2 

$ 3 
4 
5 
6 
7 
8 
9 

12. Hockiness 
(Col.15) 

Code 

1 
2 
3 
4 

Item 

High 
I-Icdium 
Lo\'/ 

No rock 

13. Soil data 
(Col. 16 to 21) 

a) llurnus 
(Co1.16) 

Code Item 

1 Shalla\</ 
2 Medium 

3 Deep 

4 r~o humus 

Northcm 
North e~ste m 
EF1stcm 
South eastern 
Southcrn 
South W3Stc! ill 
./est.em 
North \'lcstc ill 
No aspect. 

Rocld.neso refers to the deC)ree of exposed 
rock cove ring the lu.nd su rfiace in a 2 hn 
area Qrouncl the plot centre. Small pieces 
of broken stones, boulders and pebbles 
uill not constitute urock ll

• 'rho vi1rious 
classes will be as und~r. 

:e.e, c ript i on 
"~n more than 80% .,rea 'dls covl::!red by rock 
.Jhen 30 to 80% iJ.rea is ~overed by rock. 
vlhen less than 30% area is covered l.Jy roc}; 

_ Hock absent and entire land sUriiuce 
available for tree gro\·rth. 

Soil information \ViII be collccted for 
plots cla:::;sified as Forest Lands under 
Innd use clLlssification. The inrorTnat'ion 
on soil hun1US, ~oil colour ~oil consist~nc 
soil te;~ture, coarse fragments, soil depth 
(13) (a) to 13 {f} 'dould be collected by 
examining the soil sample obtained by 
digging a soil pit in the predominant soil 
tn)e occuring in ru~out 2 ha. area around 
the plot centre. The depth upto t-h ich the 
pit Hould be, dug shall not be less than 
15 cm:::;. 

Humus is the decomposed organic matte r 
(leaves, t ... Jig:.:# branches etc.) \'lhich has 
become' a part of the upper most soil laye r 
It should bc' clearly distinguished from 
the undecomnosed leaf litter. The later 
shOUld, therefore, be removed from .soil 
surface before making any me<:l·'u.('l'~rnents. 

Presence of humus \'li11 be classified in 
one of the following' classes. 

Description 

dhen the humus is less 'l.:hun _, cms ... h::"c]"( 
'tlhen the thickness of humus layer is 
from 5 cms to under 10 cms. 
i'lhen the thickness of humus layc r is 10 Cll 

and above. 
~'Jhen the humu~ lay(~ r is ab!1cnt. 
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b) Soil cololl r 
(Col. r/) 

c) 

~:.z. 
1 
:1. 
':J 
~ 

!.J 

~ 
LJ), f1 cl< 
Urowll 
J~HJ 

Otllor 
IJ(J uu11 

:Joil c:dJnuJ:J!;olJcy 
(Col. HI) 

1 

3 

4 

l,o'"'r111b10 

.:JJ lCJljL;J Y 
CvlllS 'r.ll; t. 

Compact 

c:c IlIlU I l:. (J(] 

1 ,J( (1) :';;CJ 1 t 'L'," xl.:u I:I:J 

(Col .. l~) 

'l'hCl col.ou r of: thu uppor horizon of. thn 
/JO J J ).)1) J uvl Lllr) 1 IU III II tJ 1;1 yo r W 11 1 },x, 
Cl f.Jl;rHIIl1I1u(J (lud clJlwd.1! l(,ld ilU undur. 

~oLJ contJi:; Viney cornpr1:JCD tho nntu re 
,or IlO.LJ Ilmtu ,'1111 th~lt 1u oxpnwllod by 
tl,u daz'lro(l o'ind kind ()I.: (:otwq1.vn or 
r~lId.:II:;'IIc;r.7 t·o elf') fOJ:lllld.j on 0 r r.Uptu ro. 
'l'n (1vf.du to c()n:d u tt..:ncy uoloCl: nna 
nLl;t'}rlll,t to e1'lI111, 1n th,,, hl'11ld 0 fJII~dJ lJl..d~ 
rrr:ltJ,,, HI/It (1PIU")lI":> uli\/lItly moitlt o!,nd 
c;'c,drJ J.d ,Ill r. lU('MU I 

_1)s 1 hJ crilltlQn 

!:io11 which is 100ao ilnd ... /hidl crumbles 
v(: ry C u fd 1 Y W it h a [J 110 h t pres!'lu ~ 
of r: 1n~/o rn • ~(lnd conte: n t i:J high 1n 
thi!J l:yP(,. [J1~JrJ1rHJ in vory '~;IDy. 

:J(.JU ~/lll(.;/j .:Jl:.j.CJ~l~, LVI/I'chue u:J ra lump 
~JI,r)11 l.nl'.IJII l.r. 1'(Hld. l)l(J' jinH () J,1I..; 
~J1llj {I I ,l. ~;'~ (li(') iu Lllial type oJ.! au!l 
lrJ Vq,j' f']··HlY IIl&ri 1u (.:()IIIPI.ICilt:.lvoly 
o'-lIliu L" tlllHl In /\ C!Jfflllvct :1 ' ,11. Such 
« uoil e~n Le ue~apr~d ens11y with the 
toe of shoe. 

Soil ",hiell is diffacult to dig. Clay 
content is high in this type lind the 
u011 tu Ilflrd lluu to [J011 p n rt1clcn 
rJl:.iclcin<) C:UIIIPiJCtly. 

~ui.l J.lI \lIld.c.:ll diU· incJ iu pr(tcLlclilly 
111",wJ;,JI,lo 11110 tu odll1 pClrticlolJ 
(; (lilli' 1111. i UlJ (; (.) 1'Jt1 t I.n r. 

'l'uxtlJr~q ot' r~oll rc:r;OC:J to rrll~t1v'" 
O(;GUrnllIC!) of: cll'lY, tJllt and .!}nnd 
pi,l rt J.(: lor} • ~XJ1mino t hfJ t'Jxtu ru of 
tho (wil in t!u r:u~ion of. t hn pi .. t wh'" ro 
tho hurfllw and 1;. hu minu nd. n011 (1 rQ 

lIIi;wrJ 1,1' l.'tm.Lln\j ',/.1.tll tho h'iOd nl1d 
c;~J.orwJ.r:j' 1t: 111 (,,1110 of Ubm Ce,..11CM111c:J 
U"L"'.J'..Jrt.<t:.; IllIrl rucorf'l tIl" code 
hi "I~)" r. 

. ...... 
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Code Item 

1 Claye:y 
2. 2- Clay loam 

3 Loam 

4' Sandy loam 

5 Sandy 
6 No soil 

e) Coarse fragments 
(Col.20) 

D'~scrlpti2n 

Soil contains mostly clay particles 
Soil having highe r pe reentage of clay 
particles but also some sand Rnd silts 

Soil having mostly s.r6.lt and saad \·Ii th 
some clay. 

Soil containing s~lt but in which 
sand particles predominate. 
Soil having mostly sand particles. 
When the surface is comprised of 
exposed parent rock. ' 

Coarse fragments ' like gravel boulders. 
loose stones present in the soil mass .... 
shoulq be indicated as per code given 
belowl, 

Description 

1 Loose xX8RR3 Stones more than 25 cm dia p~sent 
stones 

2 Bouldery- Broken stones of diameter varying from 
8 ern to 25 cm present. 

3 Gravelly Stony fragments less than 8 cm dia. 

4 No coarse 
fragments. 

f) Soil depth 
(Col.21) 

~ Item 

1 Very 
shaiiovi 

2 Shallovl 

3 Medi\.lIll 

4 Deep;t' 
5 No soil 

Note: The presentl2..of coarse f ra~ nt 
.wi'll be recorded only when mo~ than 
50% of 2ha. plot is cove red \>lith such 
fragment's. othf! rwise code 4 will be 
recorded. 

Depth of soil will be estimated by digg-
ing a 15 em deep pit and guessing 
the remaining depth. The gue~\-lill be 
1m based on all available infonnation 
e.g. expos~d soil profiles on nala bank!: 
road cuttings etc .. and on the degree 
of lumuariance of vegetation. 

DescrintiQ!l 

Soil depth less than 15 cms. 

Soil depth 15 ems and more but less
than 30 ems. 

Soil depth 39 cms and more but less 
than 90 ~~,. 
Soil depth}::.90 ems and mor.;.! 
When the surface is compri~ed of expose( 
d' parentI rock. 

:\. , ••••• 14 



14~ Vegetation 
(Col. 22) 

C:~\!j. 

1 

2 

J 

5 

6 

~llJlL 
'l'rua 
C(i ~·t',ltJ l:. 

Open forest 
,1. 
,\i 

~, 
'I 

, 
'~'rt;,'" in lint) 

" ~ 

t'lhen the land u~c is in icated as 
'Forest- (i.e. code 1 in col~9) 
t:hcn only th(:;, vegetation description 
\/111 ])0 codrJd IlD pOl' fo llo'd ing 
CJI.Wri If tent JI"Jnl 

1.2!U2 D.r. il:'.!::.l.~ 
b'ur'ut) l; 11'1I1dn \/ll;h l;.rl;)ll c~mopy c10 md. ty 
mDI:'(' l;lhlll 2~%. At·U{.HJ to be) inclu(ll'ld 
or excludod \Jould ' be a!J 1;0110'>'15; , 

~._~l;!Ea~; , .t9_l.?!LJJ1..p.ly.J1.§Q. ' 
a) All plCl1I Lnl:.:"ion:; t P rim:lri.ly rnunnt 

'r; 0 C f!n rHI1I\~ r.y pll rT.)()tl 0 n • 
b) l.'libJ 1,,] find p( JVf\t:O f!r,l'onl;u. 
(:) 1I.,l:!II,'(I1 n}q!}I,oL·cd~J.0n u(,"IJrv", tll\(1 

Y(lW'lIJ Illnnllll,~i.I)IHj (pCimt.lr1.1.y Qut~
J I] J rlllo('l J~I)J~ 1'0 I:rl(ll: r.y pu 1)'J'lI'mq cd 1n 
\'/llich I:IIU l;.nHl C'lll<'>PY c'Jcmllity ;l,ll 
nol:. Y"'I;. IjiVI;" I l:Iil'4lI 2~~~. 

(J) 1'or~HJL J:-O(.I(~llJ, el:rtHWLeJ lHlt1 otllor. 
LlliL<;\ll oben n reut..! as al.oo fore:J~fY 
nurseries that are an integral 
part of the forest. 

!l!.-_breas t.Q pe ~~!! ' 
a) Areas occupied by orchnn..1s, parko 

pr1vlltQ onrclol1c {lncl pllnturoa. 
lJ) Acanu ulilul.1.('r t:.IAtlP O.G IH.l O~cup:tQd 

hy tlh'ln l:ttl la'O(1 V r:l)up 
1:1) ll"L"r.OH UCc11'ltJ cd; t~nlO cl(l(1 orbCltJ 

tilt Q II fiLl ~/l n {1-1)(.'rt kC.HJ I tJ 1 1(1 l.t(·H·-bo 1 t u 
rOlla u 1111.J/ Gone,l CJ idu pI ~~n tilt 1Cinfj, 
tree boltf] along vtrenm beCl~ etc~ 
\'lhich arc too small to be managed 
as fo rost. 

Area having tree canopy cover rangiQg 
rrom 5 to 29%. It rnay have undorgro\'lt 
oj! tlllY 00 ntJity (un(10 r<.Jrot1th 10 . 
Clof i.nod I.'IU vr()'dth of CJhnll!y OP()C 106. 

In,CIJr1c,t:' ~lrr ilifl;h Ch'.1LCly of CJm,~ll or 
rJtunto(t tro(sl' (tro r': cmnopy 10130 than 
~~ tl&'l(J uhrubu. 
'L'hil.l Hil)' include tn:f.lu plflnted along 
canal banlw, roadflides af; vlin!'l.-l')rakes 
or shelt~r-belts and under social 
f 0 reo try proD rarrU'ne • 
'l'his clnss includes areas covered 
p rodol'ninnnt ly \'11th griHH1Ct3. It \'lquld 
ftlllo includa open foront aronD \'lith 
trUUt.1 cnnopy uonn1ty 10Dn than 5~. 
1110h ornUfJ dona 1ty milY be tho result 
or. ell(_' tlnu p)pecl:.(;,(L o1l1ft.inQ cultivll-
t:.1on. 
Ar.-cu:J \Jh i cll cannot be c las!1 if ied in 
any of the ~ove categ~ries such as 
river beds, tanks, encroachments 
Ylithout any vegetation, forest villa
ge areas etc. will be i.ncluded. 



15. 

16. 

17. 

18. 
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Origin of stand 
(Coil' 23) 

2 

3 

4 

5 

It£m 

Nntur<ll 
l:orest 

Han made 
forest 

(PI'l.ntation) 
Natural
cum-mnnmade 
forests 

Kumri 
rCCJro~'Jth 

Soci<:ll 
forests 

Forest Stratifica
tion (Col. 24) 

Crop compos i tion 
(Col. 25) 

0 1 e !:t.Q..rQ... 

1 Teak forests 

Origin of forest f.,; ·tand ';.;il H, be 
class if ied as ; 

~.££i --:;t i.Q!l 

Forests of seed an(l coppice oriqin. 

A forest crop raised artificii311y 
either by Sho'.ling or by plcmting. 

Forests ',lhich ;J.re partly of seed 
coppice origin and partly by 
plantations. 

Old KUrari ureas (shifting cultiva
tion) \·Jhich are (-cstocl:ed eitber 
\:i th tree, b:lir.boo or cr,"1S~; './i 11 be 
clQ~;~~ i fLed un:::1 r this ' clnss. 

'l'he plun·tcltions ll1adO nIL n q ro,'}c1 
sides and canal ban]\:s Hill be 
claG2cd as SOCial forests. 

Not appl iccible in this survey. 
ColUmn should be kept blank. 

~ This Hill be disting\li~'hed 
only ~'lhen Item 14 - V~g~'t;:l ·t ion 
(Col. 22) has coen clcjs ;;Ccl as 
'I'ree Forests (Co::lc 1) or Oren 
Forest (Code 2). Crop comllo:'"' i tion 
of the plotl as <11GO that of its 
2 ha surround, Hill be distinguishec 
as follm-Js : 

Def'>crip~ 

A .stand in '.1hich the rerc~'ntaC}c of 
teak trees is 20 or more. 

2 I-fisc. forests A ~;tand in ~'lhich the p e rcentnge o f 
miscelianecus species- is 95 or 

3 Hisc. vlith 
teak. 

Non-·tonk 
plantations 

5 OthQrs 

Canopy layer or 
storey (Col.26) 

~ 
1 

I·t(~m 

One r"toreycd 
fo res-t 

more. 

A stand in \,hi ch t2Clk perccnt:')ge 
of varies b8t\1Cen more th<:n 5 and 
less than 20 an(i the bal~nce trc2S 
tire of miscellaneous species. 

This uill inclu "'e plantatio ns of 
species oth2r thu.n te.:tk. 

'l'ypcs ~'lhich 'ire not c1iptin(Jui<:;hed 
in any of ch~ above cla sses. 

N.B. '.rhis ',lill be distin~lUi~;hcd 
only uhen the Item 14-Vegetation 
(Col. 22) has been clas''3ed as Tree 
Forest (Co.-1.e 1) or Open Fon:: ·:;"t 
(Code 2) Canopy layer is (Jc fined _ 
as horizontal ntr2lt:um in a Ilant 
corru-nuni tYI~ 8uch of its lllye r b'" in<J 
Culled a storey. 

D(~ sc l.-i n ti.9ll. 
A ~~all heigh"t variation Hk'Y ~~'~i t 
even in one stor2yed forc~~-t. 
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2 'lwo storeyed 
foroat 

3. 'l'hrna or 
mo ro a t;o r" y ucl 

10. 'J.'ol~ htJ it/lit 
(Col. 27.., 20) 

20. S1~',fl c.:lflvlJ 
(Col.29) 

Code 

1 Regenera
tion crop. 

IJllIilll 
timbor 

5 t1ixacl o1zo 
clQtH~ 

21. Cnnopy dona1~y 
(Col.30) 

Variirt ion in canopy layars distingu
iahcw Ie into uPIJlJr & 10\-16 r storuyea. 

'J,'IIO Vltt·lul:.il.ln in hu1ulat 1D vnry larUQ 
fA in IOcJtJ t. c&no" it 1 u not pouu illlo 
1.:.0 ~JnJ\tp t.:.lio l:.r~ou in C(1II0pJ.cu. 

'.i.'hu clVurtJcJU llui~Jht ot cJominont trcuu 
occul.-irt'J 1n tl10 plot or ita oarround 
of 2 ha. an::.a will be estimated in 
5 motre classes. 'the estimated 
heilJllt will be chekcccl by meODuring 
11 fow tr.OllLJ any 2-3 troou.. li;xornplo JJ: 
i1' l:ha (lVUrtlVU hoiCJht; at! trot)u ia 1P.l 
2'1 IIiCle rUfj, L·ound it oCt.' to 2~i 
1II0tJ."\)" CJilld.ltlrly if tllo ovuraoa 
hoiVh~ lu 20 mutrou, rallnc1 it off 
to 30 fnCJtl'CI:J. 

l'J~J. 1. In U your)Q crop with 
Dc"ttuo ("-uti rnotllur. troc:u the top 
hc1UJ It! of ¥ounlJ trtJ( u only :J hall 
lJo con Dido rod (ignorinQ tho motho r 
l:r.uUrl>, wh 110 (Jut;illlfil:.ino tho hoiQht. 

~. In CUIJQ of YO\Jn(J CJ:vDoU \-/ith 
IIQdir,JIIl! 19u1J t:hon 5 mQtro", tho tot) 
hQ it/IlL sholl 1.J(1 lndlca ~uc..1 by 
nqOLu~l: \-/1101.0 II,ol:.or. 

OUI.JUI)(Un{l on thu UfJU to ""htch thQ 
treo crop of a :3tond Can be put, 
follo-vling classes will be 
distingui::.;hed. 

D,xct.tpt ion. 

Crop below 10 erne diameter predomi
noting. 

0,'(4' val.:. ... 'uou 10-~O CillO uicunc.::ltlJr 
1)l:()(Jvrnill £I I.1u V .. 

. 
CrCl(J pctHfJO n 10 to undo r 30 ems d il.J 
prf..;dorninating and of which more than 
40% trtlea aro of 20-30 cms diameter 
cla~lD • 

'.1,'ruou with d1amuter 30 cmo and over 
pradominut;. 1(1(1. 

'!'roo crop \-/ith no marked domination 
of lJJlY ui~u clotJI3. 

CflnOPY density is defined a::J the 
relative completeness or canopy 
expressed as percentage taking closed 
canopy as 100. Standing in the plot 
or in the arna around it oboervo 
the tree cro\>/n cover inuncdiately 
wove your head and a.!l r os:" the 



• 
~;·_C~.~~" ... 

'~ ...... ( , . 
CQ~":-Itom 

1 Scrub & 
blank. 

2 Open 

3 Hcdium 

4 Dcn:.:;e 
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grassy 

5 Canopy not formed 

22. R":!gcneration 
(Col. .31) 

~ 
1 

.2 

3 

4 

5 

.!j:em 

P rofu~)c 

Adequate 

Inadequute 

Absent 

Damaged 
regeneration 

23. Injuric~ to crop 
(Col. 32) 

Percentage of sky space covi~red and 
cl<'1ssify in the follo·t!ing ('Jcn~c ity 
.,c],qs$es. 

Descrj.~nt iQu. 

o to 4% 

5 to 29% 

30 to 69~~ 

70:% und above. 

Canopy has not been formeC3 as the 
crop is very young. 

The reg::mcration of b3ak (TGctona 
grandis), shisham(Dalberqia latifolia 
bij a (Pterocarpus . marsupium), haldu 
(Adina cordifolia-), Kalam(Eitrag'.1n a 
parvifolia), Saja or sadad('.rermina-
1ia crenu1ata), ti'.'las or ·tinsa (Ouge
nia ooj'::!inensis), si<.'lan (Gnelina 
arborca), \11'11 be considered. Follo
~"ing re<)eneration clas.ses <lre made 
t~ decide the status of req-'no rat ioll'! 

l2.2.;, c r 1. Y) t ;' .. Qn. 
2500 or morc seedlina.s pr!r 
unifo~ly distributed over 
(mor~ than 4 seedlings pc r 
mctrr..)s) • 

ha 
'thr. t:\rea 
16 sq. 

1200 to uncler 2500 seedlings £1,'"'!r ha 
(more than 2 or 3 seed l ings per 
16 ~q. metres). 

~ ~ u~ 2~fr Se~d1ings lOGS 
than 1200 ncr ha. (i.e. 18:':;$ than 
2 seedlings per 16 sq. mtrs.) 

No regenera-tion 

Reg0nera·tion present but aamClqed .or 
burnt. ' 

Note : In Case the plot occurs in 
plantat:!-on the Sl acics planted would 
be considered for describing regene
ration. I 

Dorer uttClck, top drying, qircllinq, 
scarring, etc. of trees \Till be 
decided as fol10\'IS, provided the 
affected trees fonn at least 10% 
of the crop. 

I 
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1 

2 

~ 

6 

7 
(1 

•••• .1'20. •• 

l-' aU t l~ p, 0 tm"" ~ 
'Co • . J) 

'J 
4 

G 
'/ 

1 

4 

D~taiU 

llo.t'C1r lltI.:.UC)r., lenf cl,-}fol1utor 
Iltl:tlclc (.) 1'" d~lulln{Jo by oth(Jr peut 
opidomic. 

'L'Op dryllllJ of tiHll.Jor trouo ~/hid) 
muy IH1Vg OCCUf.'",a in th(J currant 
YUtlI: or one ytJflr bacK. 

01rcltJ.nu and fallin/of trouu for 
UIIC;.t(JGclll!l~m l •• 

a.t·Q~11IV ,l;]ro\-9-IHJ & lovp luy for focl,lcu 

'v11n<l (J tlJIII~\JCI 

Climoa r dllJ(lnqo 
Ol·.IIl)[· inJ lit lad (0. U. 11 U.clt 
L!o lli11fJu 111 t'l tQn in c;J CJtIlIlCl(JCJ, w11 d 
111!a Qtllll(l~nT 

Ho 1nJur.1tlu. 

'l·rO(1l;llInd.~ c.;1 VtJu to tho QI,'OI' in tho 
J.;)tlr1t w111 1.10 rocortlud 1n ODa of 

tho following clbauou. Th1u 
in i!U1.l1l0C ion Cnn l,)o oupp1ctmC!lntuc1 

.from wl.}rkiruJ l)lono Coml)nrtrnunt 
H1LH~ory iliilalJ or by onr{\l1ry 

froll! 10CIl1. Coruut oJ!f;icorCJ. 

!?!-:.t~ 
lWplOVlJlBt:lnt:. Co)11nvu. 

'l'ond111\1 

'1'Ia.l,,,d.llc.J ~~ m,lnct:.1vn ftJlllu(.) 

COVIJl.C..:d w1l;,1'1 rutJfJt'vcw/utt,o(lurdtJ 

ClooL" Cllll.1.nc:J 

l~ 0 OI',Q '~n l. 10m; • 

KuIll.L'1 cull1vo t1on. 

'fha ocr.:u rro nco 0 f 'Jrl'l (JtJ (IIi:: io th e 
plot ... 1111 bo rucoracd 00 given 
bolVfI. 

OrhtlD 0 rO';Jth OCQttorcd 

Medium QratJD 9rO'IIth 

Dense grass ~~kx grO'll/th 

Grass absent. 

-.. 
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26. Fire incidence 

(Col.3S) 

Code 

1 

2 

27. Bamboo data 
(Co. 36 toS7) 

a) Bamboo density 

(Col.36) 

3 

4 

5 

6 

7 

8 

"\ Based on evidence such as existence 
of fire scars etc. on tree ~tems, 
occurrence of fire during the 
current and previous years will be 
indicated as followsl 

_Qetai~ 

Present 

Absent 

The composition of bamboo crop in 
the 2 ha. surround of the plot will 
be recorded , in major groups as 
followsa 

The density of bamboo clumps of all 
species will be depicted using the 
follo ... ling xrut code numbers' 

Descrlp.tion. 

Pur.::: bamboo 200 or more clumps/ha. 
Very dense 150 to less than 

/ 200 c~ps/ha. 

Dease 

Moderately 
dense 

Scattered 

Sparse 

No bamboo 

Regenera
tion crop 

100 to less than 
150 clumps/ha. 

50 to less than 
100 clumps/ha. 

25 to less than 
50 clumps/ha. 

leas than 25 clums/ha 

Bamboo absent. 

Area hav.iing barrhoo 
.regeneration but 

clUmps have not yet 
}:;leen £q:oned. 

An aggregate of culms issuihg from the same rhizome 
system will constitute a clump. (A clump would normally have 
more than one culm) • A cUump will be distinguished as an 
independent clump where its periphery is eas1ly discernible 
from adjacent clUmps irrespective of its distance from others. 
Ho\.,ever, when such a distinction is not poss ible, two clUmps 
uithin half metre distallce ±xxrullt will be regarded as one. 
Only such bamboo shoots Which are more than 2 metres in 
height and more than 2 cms in diameter <3.t breast heilJht 
would be considered as culms in this survey. 

a In the Form, columns titled Group I, G~p II 
etc.; have been provided for recording information 

concerning each S[e cies of bamboo separately. It 
shOUld , therefore, be noted that bamboo information 
as detailed under 27(b) to 27(f) will be recorded 

under different groups depending on the speices to 
which the Group rE!lates. The grcups are made as 
follows, 
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Grqnn N~ 

1 
II 

III 

IV 

27(b) Dpocioo 

Group I, 

(Col.'1-39, 
411-46, 51-~3) 

27 (c) Oocurronco 
(Col.40,~7,54) 

1 
2 

3 

• 
B 

c:s 

7 
o 
fJ 

'a) LJabmoo 
. ""'ality 

'C01r41,4U, 
~~ 

SpClCi"l.l 

. Ound'raclllarrlUo atrictuD 

lJolllbUoa arun(l1nacc.til 

Oxytonothura ctockii 

other upcciea of Bamboo 

'l'hrtJo aiQi~ coda will bo uoed to 
donote;, tho npeUcoD. '.L'ho line of 

r.lVCloiag and' thoir cO(!o 10 givgn at 
~lnOKUrQ I. 

Ona dioit codo BO tollowa will bo 
unod. ~ho otock1no of the CpCCiCD 

will be indictLtcd with rdfc~nco to 
into rue IJ t:ocldno Clnoncr",t the va riouo 
apoic~u of bQn~oou(thc total of the 
parc~nt~90 of all t~o bamboo apeicoB 
taken togCtthor will bo hundred). If ' 
tho occurrence 10 bolow 10~ it would 
00 10110 t'Cld . ' '. .'. . . 

10 to 19" 
~O to 2?X 

30 to 39" 
40 to 49" 

SO to 5t1" 

GO to 60" 

70 to 79~ 
ao to 00" 

90 to 91)" 

l10r dotor1ll1n1n~ tho bamboo prO<1uction 
cc:ipocity of II Ditc, bamboo cruoa t/111 
bQ clcns1~1od into bommoo D1to 
quulity alarmoD. ~or t hie vcarpOI3U thcs 
cvora(lou of rIlQilUurcrmontu ot talAcat 
culm~ · oc(;urr.r1na in bho 2 hll. plot 
will li.C'o1l1<lo tho <111tn. i'ollow1no co~o!: 
will QC)(I'.Ito tho JJamboo Ouality 
ClatJDUUI 

t . . . .. .,.. 



2 

3 

27 Ce) Flo\,le ring 
(Col. 42,49 

& 56) 

••••• 1~2J. ••••• 

Det?i1.~ 

Oulms should have an average height more 
than 7 mete res and average D.B.H. more 
then 4 cm. (In Case of Bambusa species 
average height more than 7 metr~s and 

average D.B .H. more than 5 ern). 

\ 

Culms 
than 
than 
than 
than 

sho~ld have an average height more 
2 metres and aver~9~_~.B.H. ;ess 
4 em (In Case of;( ~treraggqhYlght mo re 
2 metres and average D.B.H. less 

5 cm)t 

U~ Note; Ollms more than 4 ern D.B.H. 
in case of Dendrocalamus strictus and 
5 cm. D.B.H. 8apm Bambusa arundinacese ~ 
but less than 7 metres average height will 
also be recorded under this quality. 

Bamboo a~~as not included in ~ality 1 or 
2 will be put under quality 3. 

The extent of flO'v,ering will be filled in 
as follo\-is: 

Code 

1 

!..e I)Dinelogy 

Sporadic 

Details. 

When less tta n 10~ 
have flovlered. 

of the clump s 

2 Gregarious Hhen wholeslle flowering is taking 
place. 

Note: It should pe remembered that 
a bamboo clump dies after- it has flowered. 

3 No flowering. 

27 (f) Regeneration) 
(Col.43,SO-57) 

~-
1 

In case of gregarious flowering, 
therefore, wholesale mortality of 
clumps shall ha~e occured or sm 11 
occur. 

Such bamboo areas, Hhere clump forma
tion has not yet taken place or 
which are under natural or artifical 
regeneration. These will be 
classified as f0110\'1s: 

Details _ 

Desnse- '~'lhen more than 75% of ground 
is covered with regeneration. 

2 Medium- "Shen more than 50 to 75 % of 
ground is covered \'Jith regeneration • 

• • • • • 22 



Code 
~-

28. Plot No 
(Col. 50) 

2t1. Vlot Ut:.f.ll~lJrJ 
(Col.~~) 

2 

3 

4 

5 

,)0. Mll,J,OllOOt tlO. 
(Col. '/0- '1 !oj ) 

Ur, Ho. 1" .. 1 Milo 
(lsG3,J60 Or 

Oetfjil;> 

Scatte rud- When only less than 50% 
of ground is covered ~/ith r egcneration 

Aho(mt- Ho bmnboo rugonoration 
obDarv~d. 

'.rhiu coluilln will be left blankXM 
in Oon Surva:y bOCQul!IO the dO£lcription 
will be common for all thu three 
concf,mt:.,r.lc (}lotCJ. 

OtatulJ of 't flu plot '-II i ttl r~f!u l"unCQ to 
ittJ (lCCCJutJ i'b111t:.y, (JOOCI o1! laying 
(Jut cnd to.kin(/Il04uurtHllon to ate., 
ohould bo codod no followBI 

Plot if! vin1 t.IJa, lllid out, dtHICrib ld 
and lIlenou['Cd. 

Plot. Ie vioitod and do~cr1bQd but 
could riot be laid out on (lrouncl for 
rUIl(lOna ..fuch ao loce t ion on doeply 
rovincd terrain 0 tc. 

Plot ~9 1~~22aa~~Q inaccessible 
tarl:l)in :tbut itt could S'We.>Ul¥W'I be 

'J con Clnd dCDcribcd from a dintance 
only. 
Plot ic located in auch an inaccessiblE 
terrain thnt in could not ev~n be 
seen and described from a distance. 

Plot not visited but details Obtainec 
from mal> or photogrflph. .. 

1;101; C)ut.rJ1do tho curvey aruc. 

'J.·hl~ tIJ1Jvohnota uf tho at'l'o .hl'.lvCJ boon 
y1vtna c(J(1a nUUls,(;Jrr~ 4rJ 1nc1iclltocl 1n 
tho t(JlJltl h4'1cuunclorl It in· to be noted 
that u aix digit cod~ 10 unca for 
tlonot1nIJ a flUlf,) choot. 

choot no. Code NQ~ • 
U ~O, OOObCfJlo) 

1 • • 48 EllO , . 480510 
480513 
480514 
480515 
480516 
480902 
480903 
480904 
480906 
480907 

2 , , 49 E/l3 , . 
3 , , 49 E/14 • • 
4. • • 48 E/15 ~ ~ 

5 • • 48 "116 · , 
6 • • 48 1/2 • • 
7 • • 48 1/3 • • 
8 • • 48 1/4 

• II 9. • • 48 1/6 
48 I/? • • 10. • • • • ~t 

••• v 



11 
12 
13. 

• • 
• • 
• • 

••••• 12~. 

-' 

48 1/8 •• 
48 J/1 (1"= l.mile) 
tj8 J/5 (1":;1 mile ) 

480908 
481001 
481005 

31. Grid Number 
(Co1.76-79) 

The grid \'Jill be identified by its 
coordinates of t he SW COnler of the 
grid. Four digit code v/il1 be used 
to denote the grid number. It may be 
statEd that the first tHO digits give-::! the 
coordinate along the Y axis and the last 
~wo digits along its X axis. 

3. FLOI' ENUMEHA'l'ION EO.RM ( FI~ID FORl"i 3) :- In the I1lot$.~ 
Enumeration Form the enumeration data of trees and bamboo 
clumps \'1i~l be recorded. Trees belmv 10 ems diameter-at-~rea!st 
-height-overbark (dbhob) will not be enumerated. 

Plot Enumeration Form(s} for the 0.1 ha. plot, plot 
8numeration For.m(Q) for the additional area to constitute 
the 0.2 ha. plot und ~lot Enumeration Formes) for the further 
additional are('t to form the 0.3 ha. plot 111 ill be maintained 
separ~tcly. If a plot contains so large a number of trees/ 
bamboo clump~ that the aata of all cannot be accommodated in 
a single form-~heet adoition~l form-sheet\s) in continuation 
should be used and in th.::t ~ Case the total of trees/bamboo 
clumps in the plot will be given on each page. 

Initially the enumeration data of the 0.1 ha. plot will 
be recorded. After completing the enumeration in 0.1 ha. plot, 
tree~/bamboo clumps occuring in the adcitional areas to form 
the plot 0.2 ha. and the further additional area to fonn 
the 0.3 ha. plot \-Jill be recorded on separ2tc fonn-sheet's) 
To identify the enumeration data from different area,s 
proper ccx1e number in Col. 72 of all th2 sheets used should 
be filled. 

Trees, the stems of r,-Jhich touch the i'H'l_ and S~-J border 
lin8z of the plot (call0.d border line trees ',/il1 be treated as 
It in trees II and will be enumerated. HO';lever, trees the stems of 
which touch the NE and S1:: border lines of the plot will be treat
-ed as "out trees" and \.,ill not be enumcratec.. "In II and "out" 
bamboo clum!>s \-1ould be Similarly decided and 'treated. 

It may be noted that the llCUt trees II of' 0.1 ha plot "lil1 
get included in the data for the 0.2 ha plot. Similarly the ~ 
tlOut trees" of the 0.2 ha plot "/i11 be inclUded in the data of' 
the 0.3 ha plot. 

£: Enumeration of trees/barnboo clumcs will COl11l'C)ence from 
the northern half of N\'I quadrant of the plot. All barrboo 
clumps oocuring in a plot \·Jil1 be serially numbered by a jetw
riter pen and a seperate series of numbers will be used for 
each different bamboo species. 

The coding instructions for fi.lling up of the Plot 
5numeration fonn are as under: 

1 Job (Col. 1-3) 

2.Card Design(Col.4-5) 

3.State (Col.6) 

4.Division (Col.7) 

1 
I 
I 

1 
••• 24/-
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5. Map Sheet, No. (Col.8-13) X 
6.' Grid No~ (Col~ 1<1-17) X 
7. Enume ration data {Col.18-7~1 

UDe the same code 
as used for filling 
Plot Description form 
(Field fonn 2>. 

Ibnay bo noted th~t tho plo1: l::nuInarat_1.on Form io 
ddlvided into!) uoctions, and oach Gcction io of 6 columns. 
Tho cQlumno ~ro o.lno div1dod horizontally in 4 rove BO thq. t 
data of nO m(lny cu '36 tJ;"coo/burnboo clumps cnn bo recorded ' 
in on~ ahout. It thoro or0 'mOro nu~or at trcQo/b~oo. 
olumpo Q Qocond choot moy bo uvod. Eoch flection will . 
contain Qotoilc of- qno .troolbcunboo clulllp only.' In the 
uppo.r pen t of tho CI~cl;ion, tho atundurdi~Qcl Hindi 
neme) of t.ho apmoictJ oJ:" ita lJocClnicttl n~na will bo rocorOtlld. 
In' t:ho rout of the Dl Eloction thro~ digit code of tho ' 
opociau (000 Annuxur9- I for apocioo code) will bo filled 
'rho di~motor .. ..-c 1n ClUll et ~rcat hciCJht ovur bcrk 
(~hObn will bo fillod in c a tbrcp d1gi~ code. 

The die.moters of treeD will be, meaeufed at a heigqt:. 
of 1.37 metroa from ground level, (1, e. at brent height 
measuring' up hill side of the tree ' aoo *111 be recorded 
to the nearest centimQ.tey ttlking the range 9.5 to 10.4 

as 10, 10.5 to ~1.4 as 11, 11.5 to 12.4 as 12 and 
so on: The' axis of t he callipers (i.e. the long arm of tho c6l11pe ra will be kept pointed at t he centro o~ 
tho plot while tQking die.matar moe.aurem~nt of trees. ~f 
thoro 1" ~lt.u.·Qi at tho "rcotJt het1\lht 0: Q ,11 tree 1n ~hr1t 
OQDO tlJe c11runoto;" manauJ:"~mont \rJou~a );)0 taken ~mmD~1atf'Jly 
~bOVQ ~ho flQ~~. ~ 

'or meauurin9 diomctdr of trceq above 4~ c~ dPhob 6 
diameter tape may be used. (It should be rernembe red 
that callipers gGner~lly are not de~1gn~ to measu~ 
trees above 46 ems 1n 'dial • 

In case there is forking below breast hej,.ght', 
the diamete r of each forked stem will be measured at 
breast height and recorded separately co~sidering each 
~ork as cn Lmdependcnt stem. 

l1~f\,UU1U:;l1JmQ'~ or 01Jl!O(j AHD DARK 
'..t'HICI<lUt,ua 0' 1"W;~ UUO~l~ OIF:b·eJU:.~'r 
I!lTlUA'I:I OUB P 
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Dead trees, if not rotten, and subject to the provide '\ 
that 70% of their wood is utilisable, will also be enumerated 
po~arded trees are not to be enumerated. 

The diameter of a bamboo clump will be the average of its 
two diameters measured at the base of the clump with the help 
of a tape. 

a·. Plot No. 
(Col. 72) 

9'. 'l'otal no. of 
bcunboo clumps 
(Col.73-75) 

10. Total no. of 
trees 
(Col. 76-7a) 

11. Number of 
Khai r trces 
(Col. 79-80) 

Total number of bamboo clumps occuDtng in 
the plot \-1111 be recorded in three digit 
code. 

Total number of trees ' occurring in thc plot 
will be recorded in three digit code. 

Total number of khair trees occurring in the 
plot \ .... il1 be recorded in two d ig1t code. 

4. SAl"lPLE TREE FORH (Field Form4) , Initially, the datCL-O£ 
all trees of tOcm and above dbhOb will be collected from the 
northern half of the North Hestern q.utadrant of the 0.1 ha plot~ 
and from the remaining part of the a.l.ha. plot data of trees 
having diameter 30cm and above'dbhob will be collected for 
filling up the sample tree form. 

After collecting the sample tree data from the 0.1. ha plot 
as detailed above, the samyle tree data f rom the additional area 
strips of 0.2 ha and 0.3 ha plots would be collected follo\-ling the 
same thematic consideration. 

It may, however, be noted that the sample tree data of 0.1 
ha plot and additional areas of 0.2 ha and 0.3 ha plots are tobe 
collected on separate form (s). To identify three differ~nt sets 
of data, Code Nos. in the Col. 70 of this form should be filled 
properly. 

On each sample, the sample tree caDd will be nailed and 
data coded as per instruct~ons given below will be filled up mn 
accordan~e with the space provided in the card. 

1. S.No. of tree 2. Species 3. Dominance· 

4. dbhob 5. Double b~k 6. Totul height 
thickness 

7. Clear bole 8. Fo~ a 9. 
Logntitudinal •• 
Sectional ••••• 

Defects : 
Natural •• 
Other •••• 

Coding instructions for fil11ng up of this fonn are as 
follows a 
1. Job No. 

(Col. 1-3) 

2. Card Design 
(Col.4-5) 

3. State 
(Col.6) 

4. Division 
(Col .. 7) 

The details will be filled in by DPU 

-do-

One degit code will be used to denote the 
Stnte (Code No.2 for Goa) 

I· 

One digit code will be uned to denote the 
division. 'rhe code to be used for various 
forest divisions are giVen in For.m 2 • 

•••• 26 



Tree Serial No. 
(cOl. 8-9) " 
(Col. 37-:30) 

SPOCiOC3 
(Col.l0-12) 
(Col';J9-~1) 

7!' J)orninarlca 
~, (Col.1J) 

(C01.42) 

Pgwa J;toUL 

~ P,ro<1ominon1: 

rS.~ ~ql:itary 

lQ';'l'ree Haight 
-, (Col. 20-21) 

, ~Co~. 49-50~ 

• 

-~~ft -

• Two digit code cQrrespohding to the ~erial 
Numf.:lcr of. the tree measured will be ,used 
for each sample t ree.' 

Uoe three digit coda 0.3 per Annoxure -I. 

'l'ho pou1tioo of each oample tree in the 
canopy will be dotoxminBd in relation , 
to ito surroundino treoD. Ono digit code 
will bo UQod to. donote tho followino cla8eoo~ 
~gwt~~tt!Bftoeo~aeom1A8~!~~10~Od aD Pre--

Comprisina 811 tho tallest treaD which 
dotonnina tho gen~ral top' lavel o~ t~ 
canopy, and ere free f~m vo rticl,!2 compa
tition. 
Comprioing tho root of the 40miQonta 
fAllina uhort o! on~ 4v.~ging about 5/6th 
i.titKOKak.xk o~ tho avoraoa hqiOh~ of 
prtl-ao~innnttJ~ 

~roo" whi:ch do not form part of the upp~r 
mo~t. leaf ctlnopy," but tl1e leading shoots 
of which ar~ not ~ofin1tely over topped by 
tho noighbouring tread. Thoir !'lQight ' 
is about 3/4th qf ~h~' p~dorpinant ~~I!'~~ 

T~e5 which reach on~y about ~ t9 5/~to of 
tho height of th~ predominant tree~ w~th 
their loading'shoots definitely over-topped 
by their neighbours or ~t lcaot. s~adl!.t~ on 
all sides br them. 

lihen trees are scattered and dominance 
cannot be determined. 

~reos not classifiable in any of~ the above 
cate;ories. ' 

"iamotor at brcaat hoight over bar1c 'will bo 
,"ocorC1u~ to tho nco z:os.t ~ ip threo 01git 
ceda. . 
Double Dftrk thicKnODO will bB rnaatJured at 
two points diametrically opposite tQ e,ach 
other at breast height and recorded to the 
neaX"Cat millimeter in three digit pode~ 

Height of tree will be measured to the 
nearest meter with Blume~asHypsometer 
(or any other height measuring ~strwnent~ 
and recorded 1n t~o digit cod~. Height 
meaBurement will be taken from the b~se 9f 
tho treB on uphill side to tho tip of 
ito crown., (While meosw1ngk tha hoight of a 
tree standing on s lope of mor1;._han· 30 () , 
with an instrument such a~ an AbQey~s level 
nec~saary slope correction will be made 
Slope correction Table is given ,at Annexu_re 
III. Height of leaDi09)tree a+so·wc.uld 
similarly be corrected •. 

~ ..... 
.... <"...... 
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l'1E.~URIl~G FOINT FROM ~1HERE ALL MeAS UREHENTS . 
WILL BEGIN ALONG Till: A..."aS OF THE 'rRC:E 

11. Clear bole 
(Col. 22-23-) 
(CoI.51-52) 

12. Longitudinal 
Fonn 
(Col. 24) 
(Col. 53) 

Clear bole is the length between the base 
~f a tree upto the begnming of the 
regular crown. It will be dete nnined by 
~easuring to the nenrest meter, height 
between the base of the tree on uphill 
side to the first live branch vTith a 
Blumeleiss Hyesometer and recorded in two 
digit code. In case where the tree forks 
below brea?t beight level the clear bole of 
each forked stem would be measur~ separate 11' 
from the point of forking. 

Under' this it is to be indicated whether 
the axis of the stern runs in a straight 
line or not. It is not to be confused with 
th~ean of the tree. The info~a~on will 
be coded as given hereunder. 

DescriPtion 

1 straight Complete? bole in a straight line along the 
axis of the tree 

3 

Slightly 
bent 

One P~ou
need bend 

~s of the bole d~iates slightAY from the 
straight line (say less than 10V). . 
Axis of the bole d8?ergoc one prtmounced 
bend (more than 10 >. 

4 More than Axis of the bole undergoes rno~han one 
one pronoun- pronounced bends. 
ced bend. 

13. Sectional Fonn 
(Col o 2S) 
(Co •• 54) 

Code E~ 

1 CirCular 

2 . Elliptical2 

3 Fluted 

4 Butteressed 

14. Natrual Defects 
(Col. 26) 
(Col.55) 

Sectional Form will be observed on the cross 
sections of the bole between the stump 
and breast height. The observations would 
be coded as followsl 

De'8cription 

When the difference between two diameters 
at right angle to each other is less than 
one fifth & of the bigger diameter. 

~'lhen the differ,':nce between two diameters 
at right angle to each other is more than 
one fifth of the bigger diameter. 

\'lhen the stem cross section shows irregJ. lar 
involutions and sw£JJings on the bole just 
above the basal s\-Iell. 

Buttresses a rise as Qa\ out gro .... ,th from the 
base of the tree Connecting it with the 
roots in oroer to provide sUD'-'ort against 
toppli!1g. They are like ~aggered ,fluting 
involutions. 

Abno~alities which are natural and Common 
like knots /.cnllouB formation, t\dsted nnd 
spirnl grain etc. will be observed and coded 
as follows I 

•• -_,I 
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~ 
1 

Dep;cript ion 

Complete bole length freo of natural defects. 
2 

3 

11 

One third bole length affected with naturul defects. 

'l\JO third uole length affected with natural defects. 

li'ull holo lcn']th of fectocl w 1 th nl'itural clcfect~. 

15. Other Dc,fcctn 
(Col.27) 
(Col .. 56) 

Dcfoct!J cnuood to tPI~ ntcm by biotic fActors 
/::uch a:l Loror nttnck', fire scaro ,dnrn.."1ge by 
Hild lii:c, gum tapping d[lmage, Mnd such othc,r 
dnrun9cHl cnus(."d by human (lgencios, climber 
dl'llUugc etc, ~'hQ!Je will 1,,0 Codt,,:d an followo. 

2~JJ;)tiQn 

Compluto bolo l(Jnc)th fro(! from dofocts. 

Ono third of bole len<jth defective. 

'.i'wo third of ' bole length defecti va. 

Full bole length uffected with defects. 

16. Total number of Total numb~r of tre~s sampled will be 
trees sampled recoroed in t\..,o digit code. 
(Col. 67-68) 

17. District 
(Col .. 69) 

18. Plot Number 
rt(Col.70) 

Code 
1 

2 

3 

19. 

20. 

Grid Number 
(Col~ 71-'/4~ 

Hap Sheet Num
ber(Col.75-80) 

One digit code as given on Form 2 will be 
used. 

Code number':) will be given in order to 
c1istinguinh thl! data collected from 0.1 
ha plot from the data collected from the 
additional Rreas to fo~ plots of different 
sizes viz. 0.2 ha and 0.3 ha plots. 

Des c rip.t1ml, 

0.1 ha plot 

ad(;:iitional area of 0.3 ha plot 

additional area of 0.3 ha plot. 

Four digit code as explained in Fo~ 2 
will be used. 

Six digit code as explained in Form 2 will 
be used. 

5. 1:3/\.[,1£00 ENUr-tr::Hl\'l'H}J & CLUHP ANALYSIS FOHH (FieJ..Q. FOnD 5} I 

It may be noted that information concerning total number of 
b~l.ll1boo clump:J occurring 1n the 0.1 ha plot and the adc)itional 
aro~:w of the 0.2 ha and the 0.3 ha plots have already been 
recorded separately in Field Form 3. 

In thiD Form, data o f indiVidual culms occurring in 
co rtfl1n ::~ f~lecb:~d clurnl)::J of the: 0.1 ha plot arxl the additional 
ltreas of the 0.2 ha lind the 0.3 he plot:J \II ill be re corded sapn rate] . 
'1'0 identify these: three Getz of dota, proper codes as given in 
Pnra 1,.11 wilJ be recorded 1n Col. 16 of thiD FI..) rm. 

,. • <III . . ... ... 1 
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'The clumps to be selected woule. be those "'hich bear 
serial nos. 1,9,17,25,33 etc. (i.e. the first clump \ 
and every eighth clump thereafter) of each of t he species 
occurring in 0.1 ha. plot and the additional areas of the 
0.2 and the 0.3 ha. plots. 

For carrying out the analysis it would first of all 
be determined whether a culm is g%een-sound, gzeen-damaged 

dcy-sound , dcy- damaged or a decayed cllm. The green 
culms (both sound ~nd aamaged) are then further classified 
as current year's culms, one to tvlO years old culms and 
over two years old culms. In the case of dry and decayed 
culms (both sound as \'I1ell as damaged), however, the age 
classification is not necessary •. The culms, other than 
the current years and' decayed cUlms both green and dry, 

are further grouped under diametet at brea~st height 
cl'asses 2 ems to under 5 ems, 5 ems to unde r 8 eme and 8 ems 
and over. 

Hote' For the purpose of this survey a culm would be a 
bamboo which has dbh 2 cms and over and height 2 meters and 
over. Bamboos measuring Ie ss than these measurt""ments, if 
occurring in the'clump(s) to be analysed would be ignored 
from the analysis. 

. 
Coding instructions are as folloHS~ 

1. Job Numbers 
(Col.1-3 

2 Card Design 
(r;o!l- 4-5) 

3 Map sheet No. 
(Col. 6-11) 

4 Crid No. 
(Col. 12-15) 

5 Plot Number 

6 

(Co1.16) 

_£Qde 

1 

2 

3 

I 
I 
1 

Species 
(~ol. 17-19) 

Will b~il1ed in by the DPU 

-do-

Six digit code as given earlier 
will be used. 

Four digit code as given in item 
31 Fiel:1 Fonn 2 · (Col. 76-79) will 
be ·used. 

\'1i11 be indicated by one digit code 
as indicated in .i tern 28 Field Form 
2 (Col. Sa) 

1gescri,ption 

As per Fonn 3 

Three digit code to indicate 
Bamboo species as given at 
Annexture I ~1i11 be used. 
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9. 

10. 
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Clt.unp 
(Col. 

~cri<'ll 
20-22) 

No. 

Clt.unp ,11:lffioter 
(Col. 2-:}-25) 

Clump nlzcJ cInos 
(Col. 26) 

CQdo ciurm) size 
clfl,8s 

1 1 
2 2 

:.t :J 

CJ(l.llrlLJ '"1 I.IIfI .I."'oC 10ri 
Col. 27-(0) 

:;3urial Number of clUmp analysed 
\Joulc] be given in thl.""Oc digit cQd,e 
(e.g. 009, 017, 097, 105, 113 etc.) 

The maximurn nnd minimum diAmeter of 
tho ClUUl!) at its base ~'1ill bo . 
meanurud Hith a rnet;~l1c tape, and 
t.hu ~Vl) r~(Ja tho tvJO d i<'lr[LU 1:0 rtJ ",ould 
bu r(Jc(,Ld'Jd 1n c(,mtimoteru 1n threo 
di<]1t (;000. 

One II igit code as follo\H.i would be 
usod. 

~.cncrintion 

All clumps les~ than 1 meter via 
Clumpo oE d iornutar ootlt/oon 1 m(~tQr 
lc:wlJ ~bon 2 m,~ I;ura. 
OJ UJlI.I."ltl oJ.! (li'-1IrIgt9C ~ III"J l:tu:u 0011 OVc;:q.'" 

All c;ulnlrJ ocuurl.-lnlj in 1;110 clump 
uolcJol;oc1 tor t.malyoia \'Ioulrl bo ()nume
ra l;ou. and oach OnllrcYJ roted culm would 
bo roco.r:dod by dash dot method under 
its upproprl;,to coluum. The total 
numbor of culms found under each claD 
would ult1m,'.ltGly be exhibit~d in two 
digit numbers(e.g. 01#02,09#10,11,et~ 

A culm can cosily be assigned to the primary status of 
Grecn sound, Grecn damaged, Dry Sound, Dry Damaged or Decayed 
class by simply observing it. The damage culm t-Iould be the 
ona which huo beon loppod, grazod 9r LrO'o'lIJed 1n such a manner 
thut it io brokon. Further classification into curn"3nt ye~rt" 
cUlmo, ono to two yeQrtJ old culms and ovo r "b'IO years. old culni,s 
\-loulCl {llso be mnde on the boois of earlier field experience. 
Tho recording Cln already c:;.cplained \'lould initially be done . 
follo\Jing the dash dot method, undc r appropriate columns. 
Consolidated final data would then be filled up in the form 
mOClnt for the DPU. 

Green Bound. 1) Current YOars (Col. 27-28) 
'.L'hof,JO a.ru not· to b,: furthO r Dl1b
aivid",a 1nto c:.li(lInotpr clntJooo. 

11) Ono to '~JO IJQuaonlJ Old are 
dividod into throQ ~1ameter classes 
1.0. 2 to unde r 5 em (Col. ' 29-30), 
5 to under 8 an (Col~ 31-32) e em 
and over (Col. 33-34J. 

i11) Over Tvl10 Seasons old are 
divided into three diameter classes 
i.e. 2 to unde r 5 em (Col. 35-36) 
5 to under 8 em (Col. 37-38) 8 ern 
and ovor (Col. 39-40) 
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Green Damaged 
Bamboo 

Dry Sound Bamboo 

Dry Damaged 

All culrns which a re green and damaged 
will be recor¢!ed he re. These are 
further d1vi ded into: 

I) C.\.trrent year's (Col 41-42) 
II) One to two seasons old. 'rhcsc 

are further divided inoo dL~m(!t:er 
elaoDcoI 

1) 2 to under 5 cm(Col. 43-44} 
ii) 5 to under 8 cm(Col.45-46) 

ii1) 8 cm. & over (Col. 47-48) 

Ill) Ove r b/o seasonc old. These 
are divided into diameter ch;ses. 

i) 2 to ;ixem under 5 em(Col. 49-50) 
ii) 5 to under 8 em ( COl. 51-52) 
iii) 8 em and over (Col.53_54 ) 

Dcy bamboo will not be analysed by 
age. They will be analysed only in t 
three diamete r %classes viz • 

. i) 2 to under 5 em. (Col. 55_56) 
i1) 5 to under 8 em (Col. 57-58) 

iii). 8 cin and over (Col. 59-60) 

All culms which are dry and dumaged 
will be recoroed here. Thece '\"'ill be 
classified under following diameter 
~lasses. 

i) 2 to under 5 ern. (Col. 61-62) 
ii)S to ~.under 8 cm(Col~ 63-64) 

iii) 8 em and above (COl. 65-66) 
Decayed 

Total numbe r of 
culms 

11. Average Culm 
Height ( Col. 
72-77) 

~ :';:'"t 

12. Bamboo Quality 
(Col. '78) 

The number of bUnlt and rotten bamboos 
over 2 meters in length of no utility 
will be recore.ad under this cate~ ry 
(Col. 67-68) 

The total number'of cUlms in each clumr 
will be recorded here (Col. 69-71) 

The ave rage of t he he 191 ts of six 
culms felled for bamboo weight data 
collec~ (Field Fonn 6) vlill be 
measured in deCimeters. 

1) upto 1 em top diameter of the culm 
~nd recorded in Col~ 72- to 74 in three 
digit cOOe. 

ii) upto 2 fms top diameter of the 
GUlm and recorded in Co. 75- to 77 in 
three digit code. 

Object of ass~ssing site quality for 
bamboo is to "determine the capacity 
of si te to produce bamboo culms of 
given size. As is the Case \'Tith tree 
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1 t::s:se species~i method of ass!,'ssing the site 
quality for p roduc~n9 bamboo is indirect 
ono aD it relies on the standing clumPs 
in the utnnd. In Cooo thotc are no 
oatablivhac1 . Cl\~I1UlP .. ,in nUQ tby anlQ, of 
2 hoctare the. Q.141ity cannot be definod. 
Coda num':'ber 3 Z3hou41 be filled in ouch 
cases. The various classes area ' . 

Deta;1.!lsk 

Average culrns sh~uld have height more 
than 7 metres and .average DDH more than 
jx* 4 cm(in case of Baffibusa speciesx 
avera~ heighv more than 7 metres>,~ 

AVQ .t:'no~ c::u lmtJ 
thnn 2 mot r.~ tJ 
4 CUI (in coac 
2 metreD). 

ahould htlvQ hoiQht mom 
but ow r.ago p.oU lot.lLJ than 
of llo.mlJ\'\tJ 0 ho ivht roo ~ thAn 

~Rte!- Culms more than 4 cm oil' 5 em 
in diameter in Case of Dendrocalemus spp_ 
and' BaiAbusa species respectively but .' 
.~ less than 7 metres in height 
will also be recova~ under this 
quality. . _, 

SRmboO areaa not included in quality 
1 or 2 IJholfld be claefJ1f1e~ C:J qJ~~i~y 
3. 

No l:>amboo'. 

6 BAMBOO vlEIGHT FQ!L(Field Fol:tn 6) ~ For detennining 
coreJa tion bet~een green and dry weights of utilisable 
bamboo culm-length ,. data of each of the bamboo speices 
found in the plot will be collected in this fODm. This 
foon \oIill, however, be filled up i;or 0.1 ha'. plot only in wl 
which bamboo has actually been found. A two ha. area 
around the plot centre will constitute the plot for 
this purpose'. 

For dotermininQ Sambo weight cotelation~ two 
maturo bamboo culm!] from culm diameter clas5e~ 2 to under 
5 cms~1 5 to undor 8 cms and a ems and ove r for each 
bamboo species will be selected foxp( felling from tpe 
first clump of that species enumerated 1n the plot'. If, 
hm'/ever, the required type of necessary number of culJ1\s of 
any diameter classss(es) is/are not available in 
the dEirst clump, the shortfallwill be made good from 
the clump next in the serial order of enumeration. 

But, if the necessary number of suitable culms are no'!: 
available from any other clump of t~e plot, in that cas~ 
the required number of culms will be obtained from th~ 
area in the .immediate vicinity of the plot~ 

! ~.: ....... ~, . .;, 
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be 
For the PP rpose of th.~s survey a mature culm wuld 

the one which has put c;m more than two years of gro"/thl. 

The selected bamboo oulms for obtaining the Y[I~ight 
data will be felled at a height 25 ems above ground level. 
The two felled bamboos of each diameter class 'dill be 
numbered as Sample 1 and 2. The toual length of each fe: 
felled bamboo cUlms will be measured upto the tip and ~ 
recorded in cols. 23-25, 39-41 &r 55-57 of the Field 
Fo~. The top ends of each felled b~mboo culm from a point 
\"here the diameter is just 1 cm, will then be chopped 
off. The length of the ·culm so left will be %he 
utilizeHle length of the bamboos. The utilisable length 
of each CUlm will be measured and recorded in decimeters 
in the appropriate colurrm of the Field Form (Col. 26-31 
42-47 and 58-63). 

Green weight of both the culms of each diameter 
class will then be taken to the nearest 5 9ms with the 
help of scales and recorded in the appropriate columns. 

Now th~az..._ 50 ems long pieces, obtained ana each 
from the top, middle a nd the bottom port;i..on of the 
bamboo marked as Sample 1, will be out and their green 
"'~ight vould be recorded in the approprrate columns 
(69-72), (73-76) and (77-80) against Sample 1 only. It 
should be remeJllbered that no corresponding data would 
be avai.1a ble for sample 2~ and therefore, column numbers 
69 to,80 against sample 2 would ¢ remain blank. 

'The 50 ems long sample pieces o~ach diameter class 
",ould then be tied with a bamboo st rip of the same speices 
Before the pieces are tied in a bund le" hO'llever l their 
diameter clas~, species code, the plot code, the grid 
code, and the, map sheet code would be noted down on each 
piece for subsequent identification. 

Co:ling instructions for filling the forms ailXX are 
as followsl 

1. 

2. 

3 

4 

5 

6 

7 

Job Number 
(et"'l.] 1-3) 

Ca.td~O~sign 

(Col. 4-5) 

Ivtap she et No. 
(Col. 6-11) 

Grid Number 
(Col. 12-15) 

Plot Number 
(Col. 16) 

Species 
(Col. 17-19) 

Sample Number 
(Col. 20) 

To be filled in by the DPU 

-do-

Six dig. t code as gi. ven earlier 
will be used. 

Four digt: code as given in 
item 31 (Field Form 2) WR 
will be used. 

One digit code as given in item 
28 (Field Fo~ 2) (CoI.58) 
will be used. 

Three digit code to indicate 
baniboo speices as per Annexure 
I will be used. 

One digit code viz. 1 or 2 
as the case may be, to indicate 
the bamboo sample culm to 
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which the data ,pertains will be used. 

8~ Oreen Weight 
Data 1) CUlm diameter at breaat height 

moe.ourc.1d 1n em for diarnotor ClelJOeD 
20 to under 50 COl. 50 to under (Col. 21-613) 

eo cm, 80 em and ow r w ill be recordo~ 
againBt CInch Snmplo in column 21 to 22 

37 to 38 or 53 to S4 ao thO C85C may be. 

ii) '.rho total height of tho felled 
bamboo culm obtained by adding the 
storn hoight to the If.'ngth measured upto 
the tip Will be recordod 1n decimeter 
in throe digit code 1n column. 23-25, 
39-41 cnd 55-57 GrI tho cllaQ Inrl¥ bo 

ii1) Utill~Cblo length of folled bamboo 
culm9 rnceaurod in decimeteX'fJ will bo 
recorded. . .. 

a) upto 1 em top diameter of the culm 
.1n three digit code in co1s 26-28~'·· 
42-4* &.58-60 as tho case may bo. 

b) upto 2 cm top uiameter of the culm · 1n 
.three digit code in cols. 29-31 
45-47, 61-63 aD tho CaDO may bc. 

1V) Woi~ht (1n ~rcmmoD of utilizable 
culm length(i.e. upto 1 em top dia.) 
will be reco;rded to t he nearest 
5 grnmmes in five digit code in • 
columnD 32 to 36, 4a-to~ or 64 tc;> 68 

9. Date for Dry 
\'feight Corela
tion 

as the case may. be. \~ 

Weight in grarrmc.9 of t he three 50 4Jlls 
long pieces obtained, from the top~ ' 
middle and baaal partl.(. of Ba!WJoo marked 
Sample I will be recoid~d in four digit 
code in Col. 69-72, 73-to 76 or 77 ~o 80 
=a ax aD t t» caee may be.' . 

(Col. 60-71) 

• I 

k29~J1HO ~ bq..=.&9..!.m.};:£y_gl':ra .1J'i"l<1 Vot"ln8 Coc'1iog intJtruc-
t10rm 'lor filling tJp of th~ LOc;l ing " Acco"p1bi11ty i'onn QrQ 

aa .. 10 follow'" . 

( 1) Job Numbor Will b~ filled }l}t in by DPU. 
(Col. 1-3) 

( 2) C.a.rd De5i~ -do-
(Col. 4-5) , 

Division One digit code as given in Field Fo~ 
(~l. 6). 2 will bo used. 

( 3) 

(4) Hap Sheet No. Six digit code as given in Field ~orm 
(Col. 7-12) 2 will be us~d. 

( S)c~Z8Xl)l~~ 
•••• 
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5. Grid No. 
(COI.13-16) 

6. Plot No. 
(Col. 17) 

7. Obstacle Class 
(Col. 18) 

i'our digit code as pe r Field Fonn 

One digit code as given in Fi~ld 
Form 2 will be used • 

(Note: For each plot centre the follo\'ling informal 
IDuld be recorded for an area of. 50 meters ra(lius arm 
the plot centre. Murk the t\-lO ~iameters at right 
anglcs directions at the plot centre in NS and E vl ) 

'Obstacles • for this prupose are defined as bould. 
or depressions 3S cross and above in diameter. 

Start moving from the plot centre along anyone 
of the four radiu and locate the first obstacle Hhich 
may be on the line itself or just touching it. Hove 
along the radius further and locate the next obstaD~ 

and B~ex the next to it and so on, till a distance 
of 50 metres' is covered. Find the distance bct".[een 
each consecutive obstacle am nct:. e it doen. Repeat the 
observations on all"the other three rad~ and note the 
readings_ \'lork out the average distancl bet\>leen the 
obstacles on kk& all the four rad~J and fill the form 
coded belowz 

f:Qde 

1 

2 

3 

It~ 

fbstacle 
Class I 

Obstacle 
Class II 

Obstacle 

Description 

Badly aut up area 

Average distance ~ess than 
3 meteres. 

Class III 
Average distance 3 meters 
to 7 meters. 

4 

5 

Obst~cJe 
Class IV 

Obstacle 
Class xV 

Average dist~nce 7· meters an 
more. 

No obstacle. 

8. Off read distance 

a) Straight line 
distance 

(coo. 19-23) 

~~asure on the map the strai 
line distance in meters from 
the plot centre to the neare 
point on the axisting 

. truckable road and record 
~ it in five digit code in 

cols. 19 to, 23 • 
(Note: In case the existing trucka 
road is not marked on the toposhee 
the same should be as accurately a 
possible locate~on it using all 
ingenuity including taking the 
help of the information. 
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, 
9. (b) Road 

clintunce 
(Col. 24- 28) 

• 10. Maj r)r Harkets 

11. 

in the Catchment 
(Col. 29) 

~ l'1o.~::lt 

1 '-'ollllJl 
~ Vnrn~HI 

J .I.J .lc;;hul J.III 

4 '''CJOdll 

5 Oucponn 

G Jo1nz!J{lO 

On rond d 1atllnce 
(Col. 30-32) 

obtninable from the local forest 
off icials and othC"~ r sources). 

This would be the distance between 
the plot centre to t he nearest 
truckable point along t'lhich a road 
can pom1ibly be loca ted. It would 
be intelligently entimntr.,dby toklnQ 
into accounl; rond tl.liqnrn,.'nt con::sidorn
t.:.lonl'J, _r:.v.l;xtn On pl.oin oLntllclc 
fr'C'lo trnct!J, thi::J d1:"tnnco v/ould be 
tllo t:U.llllti Il:J th(, utr",1\jhc line: 
d 1 t; l:1 mee rhc.:rl t 1, inf~(J 1n «(l) 1l.b(JVCJ. 

Hut; t:11~ll: \-1t;ulc1 rncClly I.JY the cotJl7. 

111 nt:lltnJ r~nct;., t.,"(lI:O.r:IiL~1, 1~..,cl:orn 
LI.J~cJ tJ ,/ Ul'O, nI.ll:1Jncr) c(.)ncJ i t: ion a 
Q)';.1.ul,orlco ur. IItllln'lrJ, rivo.to .Hld 
tlloj r L'onln ob!Jt(lcl~:J n;Jcurc of 
ulopo , o;<i:;tcnco of procipitouB 
fieldn village siten ditchos etc. 
\-/oulcJ rcqu ire the rond to wind to 
bypuss them thereby the roCl(] distance 
would naturally increClse. Considera
tionD of the plau!lible alignment 
to soil erosion ~u!J(eptability 
would oluo affect th~ uJtimnto 
hl] i(,JllllltlIJt l11\d, thr,rc,fort.:l, !Should bo 
pnid dlJO t.1tttmt1orl \</U:h ('Jut) rOQ'l'lrdo 
t() tll!,J~'o tine] :':!m11rJr conuloorationa, 
arltl1llul~CJ tl1("J d1ottanco in lIIacero 
hnd r~cord 'it in five d1u1t code 1n 
ColD. 2-1 to 28 • 

The following are the major 
markets within the catchment. 
Their code numbers are given 
below which should be used to fill 
in Col 29 of t he Form. 

'L'his will be the distance from the 
truckable point(as located in 
item 9 above) to the nearest 
ma rket olaoe indicated above(under 
Col 29)~ • Thiw will be ·,t'lorked 
out on the basis of availahle 
infonnatfon on existing motorable 
rortds. t v1il1 be reco~ed in . .. ~ 
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kilometers in biD digit code. 

12. Slope length 
Class. 
(Col.33) 

This will be determined from ~ 
the toposheet • ~om the topomaJ;: 
find out the slope length 
class of the plot and record 

£Ode 

1 

2 

3 

4 

5 

6 

7 

8 

6 6 

it in o~e digit code as 
folloHsf' 

For this puq:.ose first of 
all locate' the direction of 
the slope on \-.1hich the plot 
centraaies and then measure 
the slope distance from 
tre ridge top as the case 
may be to the base of the slope 
in the valley. 

Slope length classes 

Total slope.length below 100 meters 

Total slope length 100 metrres to bclf.)H 
300 meters. 

Total slope length 300 metres to below 
500 moters. 

Tollal slope length 500 metercs to beloltl 
700 meters. 

Total slope length 700 meters to below 
900 meters. 

Total slope length 900 meters to below 
1000 meters. 

Total slope length lOOOmeters to below 
2000 meters. 

Total slope length over 2000 meters'. 
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. , 
PI OfT I\PPI!nl\rll rnHt~ 

NIII" ( . ) 
( i i ) 

( II i ) 

l'l,d I\PI'1'1I11('11 IUIIII 11111111 I,,· f I II"d '" willi,' I III' ,Julll'r,oy ill III 1'11111""11' " 

Wlli II' rl~""1"I111l1J dllll', II ill C'lIIIl~1I1 illl In 1'{lI'I,lcJ 1IIIIIII,h 111111 Y"II I 111111'. 

II lin! 1'1111 ill viuilUlJ IIf' 11101'1,' l11U11 0110 dnyu, II :1"1'111'01.11 1111'111 lor PII"'I 

V'Ilil, IItHt11 fill 1,11"d lip. 

1 • I) i v J:l • Oil IIJ I( I l: .,dl: .")' ............... "." ............... . 

. . " " .... " ................ , .. 
s . t~11 II - 11111 W I 111111 (', I( It· ............................... " .. 

,~ t:" I d Cudn ......... " ............. .. 
') Cruw t ollff.:.- (Nlllll1:) • .,.'1 ................... •••••••••••••• 

(, • CfllllP .... , ... ., ........ , ................. . 
7. liull: (i'l II!':» III wllidl lelT Ill,! CIIIIIP . ................ . ............................ . 
II. 1)111111111:" ,'ovII".ul Ily VUIIIl'ICt(f.;III) 

Y. 1'1111) lnknll ill .i'lIll'lltly f,y vuld.'lo •• '.r •••••••••• ··········· · ·,· .. 

10. NrlllllJ tIl I.IH~ pl"c,: Up!.l1 wllidl j'IIIJ"JII~y 
WIIH pn .. fo['rll(~d by vnhic tn. • •.....•...... ~ ..... , .................. . 

11. Com;picuollU fcnluren ohncrvcd dur j ng the .•••••..•••..•••.•.•••.•••....•••..•.... 
jlllll'llDY by Vl!ilif'ic!(Du!J(:f'illll in "riu!') 

Il. ()II'I1I't IeHI Olll! II irlllllll'~' C'lIv{'I'I!d 1111 Illllt III' .••...••••.••..•••• , •••••••..••.••...•. 
til Ih" I'll I II I'IJI Il'LJ Iluill( (kill) 

1 ,~. 1 i 1110 III wI! i ell !ltu !'t,ed Or! I (lol. ................. _ ......................... . 

14. Conspisuous features observed during the 
journey on foot(Dcscribe in breif). 

1:"', f)u:wl'ipl illil or IllH I'nfUl'lJlWIl 1"lirlt 
(Du:JCr ilJo ill !lld H i I u). 

....................... _' ........ " ........... " .... .. 

• .......................... II ..... I ........... . 

· ....... " .. . .................... "" ............ " .. 

· '" .... " ................................................... " 
16 Time (in hrs.) at which arrived at the reference 

po into 
......... .. .. " " ........ " .................... . 

........ " .............................................. . .. .. 

17 . Compass bearing from reference point to 
the plot approached for commencing survey - " " . , • , •• , , • , •.• ". , ...•••.•.•.•••. '. ' .•.•. 
(Please give the plot no. also). 

18 . OJ:.:;LiHlce 01' UlU plol. frol1l reference 
point (kill). 

· " " .......... ..... ........ " ............ " ... - ... " " ...... . 

. ...... , .2 
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- 2 -
. .j. 

~ . -
Date and lillie nl. wtlich rJrrived in Plol 1 Plot 2 P lot .~ Plot 4 

................ II .................................................. .. 

Time(in hrs.) at which departed from Plot 1 Plot 2 Plot 3 Pl ot 4 

........................... .. ..................................... .. .. . ... 

Time (in hrs.) at which arrived at the camp ............... .. .............................................. 
' . 

. Remqrls~ (Recorq the pr~sence of Permanent ........................................ . 
Roads, Temporary Rands, Lakes, Nalas, Railway . . 
lines, Fire Lines, Dem~rcali(Jn Lir.es, 
any other item of ~ote~ etc.) . 

• t e: .............................................. . . ........ .. ............................................. .. 
Signn ture of Crew Leader . 
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SAIiPL..§ CA3D ::eREE ,-----
('1'0 be rC;:ld ",i·th Picld l!'onn 1-10.4) 

1. ::3.110. of'l'ree (C01.8-9) ............................ . 

2. :.;)pccie3 code (Col. 10-12) . . . . . . . . . . . . . . . . . . . . . . . . . 
3. Dominancc~ co:] e (Col. 13) . . . . . . . . . . . . . . . . . . . . . . . . . . 
4,. D.B.If.O.B. (Col. 14-16) ......... .. ' ........... . .In.m 

5. Double Bark 'l'hickness (Col. 17-18) .................. m.m 

Tree Hc~ight (Col. 19-20) • • • • • • • • • • • • • • • ~ . . . •••• mts 

7. Clc"1r Dole (Col. 21-22) , .................................. • me:::; 

O. 1'\; Uu co<. c : 

Lon']i l:nrJ in;.t 1 (Co 1.23) ... ' ...•......•..••••........• 
Sectionnl (Col. 24) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

9. Defecl:. cocle : 

N<ll:ural (Col. 25) 

Other (Col. 26) 

. . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

GPN-E-1804-ZCPI3~"'HCZ1J-11-77-10, OOO-A6. 
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1ll!J~.J11 x lJ. 

~.L!,!}llJ-I~Ll.~I'W f!\lIlIN I\N12,,!1JW!!.J1ill.JiLJ:ll!i' (IJ JWLl I •. 
I, .. ~ 

IIl(l 1l1'llU ul l.:uli widell IHIll 111:1:11 l:uvul'I;d UIU.JCL' pIIULu-inlul"pI'Ul. tAtilll l und 
lIluHlJlmJ is sllugtcd belwcell lUllljilut.Jc13 7)0 - 40: Lo 74° - ~~. Lout and latitudes .:,\. 
14 - 50' to 15 - 50' North (Approx.). It has Savantvadi Pune of Maharashtra i « ' 
in North, Arbian sea in the West and ~outh-West, BelgBum, DBndeli in the east Dnd KOrWBJ ,. 

of Kurnatoka in the east and oouthi The main rivers are ChBpors, Mandavi and Rachal, 
Locotlon 1Il0P of tho urou io gi ven in Figure No.1. 

( I ) 
( j j ) 

1'llId II .. IIII.,"IIIU111111111111 tI", 111'.,'1 WIU1' IIklllllllJ 1,11 ,wld"vu UIU I'uill/I'd,!.!" IIh,)uutLvf' 
I U III I',d II y 11111 111'1'" III 'c 'UI'I1 IIIIJ III IHIIII-WIIl l'IIIIIIIIJII. 

I d PI'f'II"I'1I 1111 ,,"I I '''lfllln~IH1' 111;111" (1Iu1II1I11 )1' 11111(111) 1111 11 'J(J,II!IlJ ,il'llllI. 
( I I I ) I" qltt lit., ,.,'1111 111)111'1111 01 (111"1""'11111. frH,,,,,t tYP(Hl willi dm1l11ly (~IIHHIl)lI 

11'ld ol.l!ul' 1111111 IIlIU 1:llIlllIIJlI • . 
~I!!'! ilJ I'llcll UIjI'Up!lY. \'IIVIJI'(I!J~ 

lit" <luUd IH 01 (wI'I .. 1 pllCJlu ('IIVfll'W.l0 ill lJivofi 
1IIIIk Nil, III' IlplJl~ I 1'II',d lUll 
'tUlll' "I' l'lliff II\JlllpllY 
tllwlli "f pIlOl.UIJI"'IIIIY 

CIIIII.,,' II IIIHl d 
1111'111 I tl1l4l1II III ("ItIIIII'tI 1.,'lll 

I,,! low I
I)(, II -I~ 
1')77 - '/U I fjlJ., 1~1I1 ' 1:1I . 
1 I ~! II I UUlJ (I'pp I wI. ) 
IU1K, 
1') ,.} t'III1J, ,S 11 j! J "'"11, 

( II) 
( II) 
( I;) 
(d) 
(tj) 
(. , ) 
( 'J) 
(II) 
(j) 

I 11"111111 II I i" 
I ypu II" pIJlJtUI.JI' (lpIIY 
I ul'wul'd CJvuriup 
Lulcl'ul ovorlup 

Ij UllchrIJlllul.1c l~ lud~ 6. ~I" Ill) 
60-7mo (Approx.) 
20-}m~ (AIJprox.) 

The oorlul fliQhl runo wenL La cuol. 

4 • l j (I( Hill. i Oil : -

(I) 1111l /I,~"11l 1,',(),IHJ" I~r 1\.l i ,'1I III Ilul tlililll1J1,u Itll' IlIHlI:i llll Itll:IIII1I1·lIli o l 
1,111 I'I·II~'" tin.".) I y l'IIH11111I1 1'1111 1111 IWlllly icl"I" 1111111 1111 t,11I11 Ill~ldu, '~lIlil III UII' III'WI 

'IltHI I uVnl'nd 1l1ll'lIllj l11fl !HUIl ~,11I111 'lin 11111111 ~llllU III IlIld 11,IUlI 1:lllldillUII 111111 1113111:11 

,-hnl" Vlllh" J 11-<11 1 yll(lI,1I (II IfIllh" ,.utllllltl ill" (tl I.'IWIII "11111~ll.y III 1.I11,.UIIJIi. Il'Iul'Lu 
Ililtl IHHlI' lI!llll,,1 CJ VlIl'l'uut 1I1iJIl" dl"lldt,y ~(l1.1t II,,, Ilulll lJl f lul<.J clIUCklll~J' 

(i. i) 1he contrasL in the phologruptls was nol very good. 

(iii) It is not possible to demarcate legal boundaries on s7ria1 

photographs and hence private forest or extensive non forest plantatlons were 
interpreted with forest. 

~. Methodology: 

also 

A brief summary of methudolo~y of aerial photo-interpretation is out 

I Illl!(j tJU I ow: -
The aerial photographs on 1:50,000 scale were procured from Survey of Irdiu 
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The different operations involved in the interpretation are:-

(i) General reconnaisancc. 
(ii) (ii) Photo-analysis. 

(iii}Field checking. 
(tv) Pl'cpul'oLion of Ulemutic mups. 
(v) C~lculation of area. 

(i) Cneral reconnajssanee: 

11m racollnCJi!,sance of the al'ea could 'no~ be done due to lhe non
IlvuillllJitily (lr vl;ldcil:. 11m pl"l.dirnimu·y P.l. kl!Y wu:; pl'epurcd on the basi!; Dr 
uvuilubJu illfor'III,Jliwl ill Ihu form of ~j.[I.f. ·t.upo IIIHfl!l !Joel Nali.onul ALl<JS mopB. 
'lull' WII!l IlIllIJ t Ilk4~11 Irolll I hn Ull1li 1111' IlI'l:lJU :lIJJ'vcyud lIy J'J5/f'Sf fWllet·ly. 

1111: ul:I'illl pliot,IHII 'Upll:J WlJl'lJ l<l!d 111 U IlIuutdc r()1'I11 Will lillJ 
houlldlJl'Y ul' lIlu pru.il~cl. lJJ'lHJ WH!J fllHl'kcu Oft i l. 

(b) Annotation of aerial p.hotographs: 

Importunl feaLures were identified on aerial photographs and 
fllJlnod. Ihi~l WIW dOllll wilh lilo hu1r of IrIUp. JIll: illdcx,illg of oeelut photO(jruph!l 
WWI dUJu: with till: IlI'lp Df rli~JhL irldl!x. 

I'I'ilICifHli p()iIlL~ eUlljlH.Julc pl'incipul poinl und flighl linct> 
we!'l! lIIud<ud 011 otlch ilUl"iuj piloLoljl'uph. III onJur La uvoid uUjJIIC'<JLion delinc[lUon 
of effective area was done in e8ch or alternate photograph as the cuse may be. 

Cd) Minimum area of delineation: 

The minimum area of delineation on aerial photographs will 
be 5mm x 5mm and in case of trees in line or river etc. the minimum width was 2mm. 

{iii)FieJd check~ng: 
, _' 

Field checkjrq of photn-dRtails was done in the month of April, 
~981. The sample plots, where there was confusion were located in field and 
.recensiH'Y cOl'fecliom, wln'c done on A.P.ts. 

Afler the field verificalion, intcl'pretution was corrected for 
tho DlILtl'll fH'o,Jm;l IJI'lHl. MuLc:hifHj (lr fOJ'wu!'d IJnd IuieJ'ul bourldal'ies of 
lllt.IJI'PJ'ut,ul tUIi WIIU II Iliu d4JlIU ill 1.110 (WI' iii I ph!)t ()~jI'"pllU. 

{, v) ~1I11'IJt , illJI III 111l!IJHll ie UIiJ[W: 

1
70CF) Party 
feroscope. 
India. 

(U) 1(,".HIllfer of I.md use classes delineatiun to the base map: 

The transference of photo details on to base map was done by 
of Survey of India using vertical sketchmaster and stereozoom trans
The maps in the form of ammonia copies were supplied to Forest Survey 
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(b) Calculation of area : 

The calculation of area of different land use and forest 
types was done in 70(F) Party with the .help of dot grid template. 

6. forest types in the area: 
The main forest types champion & seth (1968) in the area are: 

",' 

>t1. Trop~cal wet evergreen forests. 

2. Tropical moist deciduous forests. 

3. Tropical semi-evergreen forests. 

7; I wid 'J~.'(! wid ron::;!, covnl' clmmm; dul inc;d.ntl: 

'\. I 1I1'IHd I IIlld 

I YIII! 

lll~';' 111:11 :. i , I Y 

2. Forest with 2U to 6m~ densit ty 

~ • I ',11'1111 1. w j III ()(J~',; ulld 1111' 1'1; (l1:r t:J i L Y 

(~ • 'tJ J If'" III If II I • 

'" ISwuIJlf{I ill I.lI"lfl 11I'llIl 

I 
TIT 

F 
JT 

1 
J 
I' 
I) 

I,. I "!,(Jul 1,llulk vlll.llill lon;ul lJlld huvlllfJ ~~~ l!UIIU Il y'~ II 

7. ~;r:I'LJb fon::ll IWld, yOlJlllj cHuhuw wid copp.ice 
re~Jl'owLIt. 

8. Mangrove forest. 

O. Forest Land: 

I). 1\'1 1' 11'1111111'111 111'1(1, IlIlhit III illl, HI,d Irldll l)\ I'inl J 
1111'", I'IIVIIII : 111 '('II"l"dll, (;UI'dllrJ j'l lhc uql'i-
I ~ lilt I JI" II I 111 III I Hid IJ 1'11111 I tJ f'lJII • 

11). IJI.III;1 I ;llIel Ilk(: waul(! lund, I'ot f:ld. i.d fureal 
iIIld tldJolJli(I(] culltv8tion o~ hbbitation .having 
lc~JS thml 5~~ density. 

11. Water bodies like rivers, ponds , l~ke ocean etc. 

L. Erosion classification: 

i) Heavy erosion 

ii) Moderate erosion 

iii) Poor or absent erosion 

Sc 

M 

C 

I Of 

Xl 

W 

,,_ 

E1 

[2 

[3 
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Minimum area of delineation will be 5mm x 5mm on aerial 
photographs, and in case of trees in l i ne and rivet etc. the mi nimum 
width will be 2mm. 

D. Annotation:-

F - b 
111-r: 

B. ~orest type maps prepared: 

: 
Misc. fores t with bamboo 
5 l [J 20?o l C' UI! dmw i l y wi U l 
IlulJV 11y BI'odud urea. 

The interpreted aerial photographs on 1:50,000 scale were transferred 
to base maps by 70(F) Party of Survey of India. The forest type maps 
prepared are given as under:-

4 H I /1 [J , 1 $, 14 ,1') lind 1 (j 

{j/ I I /" • ~ , (I '(" / 01 I II II 
1111 III 1\ " 

An~ .. fil]w'nn : 

1.5 t~'jIJU. 

1\I'ur. IIlulullI!HIl. of COli by 11I1Id U1W CllIlHJOIJ/ fnJ:[Hll durmiLy clu::]tJCB is 
U f I LJ lIelO r: 

--------.. -,---:'.,~-----..:..-....... 

1. 

l . 

3. 

4. 

5. 

6. 

7. 

O. 

9. 

Forest area 

ForesL haviny 
llIudUl'll!!: 

AJ'UU in heclare for 
density classes. 

61% & above 21-60% 

t) "IHI i IHI (I, I) ...... 

I I J I III Ii 1I I Ivllltj '(II!~I) It "Nt,l) 
PUUl' (JJ'. 1I)J!l(:rtt 

erosiun (E ~ ) 

Mangrove forest 

Planta tion 

Bamboo in open area 

Forest Blank S"' ,a 

density. 

Scrub, YounD cm,hcw 
(l.. roppiC'o I' (lIJ rowl.lI 

Non Fo['(~uL urea. 

.'nb i t: a' j()n & 
CuI U vat ion 

Otherlpnd and waste land -

loUd 

5-2mo 

414 414 O. 1 ~o 

}')(I (lIl 1 ~ ~lllU J7 • 'L~u 

468 0.1 ~o 

28759 7. 9~o 

4547 1. 3~~ 

4)18 ~5 12 • 4?~ 

123283.6 33. 9~o 

8414 2 .3?o 

_r 
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10. Water bodies ~ 2.n 
11. Photo gaps noo 2.1~ 

Tolal interpretation area = 3562S5.6 97.~ 

Tolal Ceogra¢Uc:al area of = ~5.6 "ectares 
the project. 

lin:: 
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G~3!)~VLY 

Vo),uT;le 'l'0hl:::.:l.~_~<!..L\..:£~.2_ g_lY.'-iiln _ _.!'or.):;t ~~corrl::t _. Volum~_ 3 NQ • 

.L_~~~_:L_t:. _ s 1.12,]_9.) 

--- ---_..._-~ .. -_ ..... ---- '.-'_ -_._-_.,-:,----y._ ... - --_ .. ------- -_. ---

.............. N_~ ...... ,... __ .. 

30 

35 

I '" • 
oJJ 

70 

75 

80 

00 

']I,,,, "" J.n J I :, 'n J. 1""1 • , I· , • 
_ _.;. ..... 41 .. , ..... _tIW .... __, ... ..-.....~M.; .... 

'.l'ul.. 11 t...Lml .{\ r '.1.'vl.. • t ./fAY~l 
.. (':; t ( : I i' ;; }".l~. h r.1I ) 6" ( '1' v I. I l. 

0.379 

0.599 

0.0711 

1.201 

1. ~ '7~ 

~I. 1~4,.JV 

3.609 

t . .LltLh ' 1. " 
JnJ} 1 
IIvV'l) , 

I).Ol" 

O. OLIO 

O.l!)G 

O.JG1. 
0.5t)4 

0.855 

1.177 

1.551 

1.i)7'1 

:.!.1'l'l 

:'. i,.;(jJ 

3.!JCJ 

<1 .1.~t1 

tl.U7fJ 

;'.612 

'l'ul.:. ,1 t. iUlb .: l: 
(': t. (~J'll -J 

b 4l'l('I1) 

hO.OO~ 

{).O:J~ 

u • .107 

O.:!19 

0.369 

0.560 

0.789 

1.050 

1 • .1C.( 

1.71 , 

2.0'J~ 

., ".., I' ., • J ... :;) 

2.991 

3 .. 1£95 

'1.039 

·1. G2~ 

S.~4~ 

'l'vtyl \/OOU 

'-l ('1'01.:.::.1 
I.. Inll)C;.; 1.~~ mnll 
\ 10 O'l ) 

O.OG!) 
O.14:'! 

(.l.':~1 

0.415 

0.606 

0.031 

1.093 

1.390 

1. 7:3 

~.C~~ 

~.'lOG 

2.~:JG 

. 3,412 

3.023 

J1.~70 
I 

5.053 

5.672 

........ ", a .. .-............ til .. • ~ ..... • " ', .. 
....... ,-#f ...... _ ..... .... ' J .. ~ __ ...... _ ~_ ~ ....... _.A. ~ - _ ........ _- -_.-. "$ .. _.....-.- ... _, .. . ' 

.." 
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CO:\ .:: UI'.Vlo:'''{ __..,..-----

-----_._ -----
D.D.II 

Cm. 
X"l.:!..:'l XyJ,or-.,rp;) "_ 
Tot ,1 'l'ot 11 
I; J.mbtl I: '.101"''' ~ 
&. ,~ l.:.orn+ ( 'ru l I 1-

hI.: IICI'l) t.:..lrnh ~ l- ... 

m.,·lll.
~/OO']) 

---------------_ -~--

l'uL..ll 
tl.rnlJ 'H" 
(SLew+ 

, br'inch) 

.I.' 0 t..;tl ~I VIo,;

"l'c..t:.ll ti 
b"r-i' JI.,11J 

\/v..;d) 

------ _ .... ' . .. -..... ~ ... -~ .• jIO-..• ..--........ -.-.. -.--.. --.. - .. ------ ._,-

·10 0.00 ~ o.eno +c...O!34 O.17':J "'0.00", o.O!)O 

If 1'-.J O.O"j!.i o. 1~)1 .. o.o~o 0.:'1!) "'o.o~~ O.l~ 1 

~!v v.J.U'J o • ~;'() O • .1:JC O. J1J O.lJ 1 O.2(1U 

".1 -,..,J 
(J ", • .,.,,~ 

• ' • •. 1 tJ fJ.:JuJ. (.). ~:.;~ (). :J'/I O:2G~ O.4G~ 

Ju O.:J02 O.~C~ 0.312 0.4~1 0".437 0.693 

J I-.:J- 0.501 0.833 0.400 0.5~5 0.658 O.96~ 

40 0.320 1.125 0.517 0.709 0.924 1.274 

45 1.102 1.460 0.639 0.833 1.23·1 1 .. 629 

!)O 1. ·l :!4 1.OJ~ O. 7""·1 0.~67 1.5~0 2 .. 029 

~!.J 1. "/UU 2.2G2 O.~~!2 1.111 1.~90 2 .. t172 

GO 2.1~3 2 .. '/20 1.0D2 1.265 2~43G 2.959 

65 2.G4.0 3.230 1.256 1.429 2.926 3.-190 

70 1.442 1.603 ~·.461 41.064 

75 4.042 4.GB3 

eo 4.607 5.345 

p~ 5.337 6 .. 051 

~o 6.052 6.800 

9~ 6.312 7.594 

_._....._..._.... ------
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Xylia ZYIQ~amil 
, 

D.D.I1. ..... .. i • V~l.wnQ....1ji ,gUlld ~m3~-
~1ot:.nl L 1rnbu.I.- ; ot.';nl 'I- TotQl \/ood (Totnl timbo., 

branch) ~ ... omnll HOW) 

Va -0.244002 + v" -0.1219za + ~ ... 
2.076294 0 2.955949 D. _, 

~ 

20.0 0.109 0.220 
21.0 0.129 0.249 
22.0 0.151 0.279 
23.0 0.174 0'.311 
24'.0 0.196 0.345 
25.0 0.225 0.361 
26.0 0.253 0.410 
27.0 0.2GJ 0.457 
~u.o O.:'U4 0.4~O 

2~.0 O. J·l7 0 • ..541 
30.0 0.302 0.505 
31.0 0.418 0.631 
32~O 0.456 0.679 
33.0 0.496 0.729 
34.0 0.538 0'.780 
35.0 0.581 0.833 
36;.0 0.625 0.888 
37.0 0.672 0.944 
38.0 0.719 1'.003 

39.0 0'.769 11.063 

"'0.0 0.820 1.125 
41 .. 0 0.873 1.188 
42.0 0.928 1.253 
43.0 0.984 1.320 
~4'.O 1.0·: :! 1.309 
45.0 1.102 1.460 
46.0 1.163 1.532 
4?-.0 1.226 l.cOG 
40.0 1.290 1.682 
4~.~ 1.J56 1'.760 
~O'.O 1." 24 1.a3~ 

51." 1.494- 1.S>20 

52." 1.565 2.003 
53'.0 1.638 2.087 
54;.0 1.712 2'.174 

55'.0 1.76a 2'.262 

56.0 1.666 2'.351 

57.0 1'.945 2.4~3 

58.0 2.'026 2'.536 

59'.0 2.109 2.631 

60.0 2.193 2~'728 

61.0 2.279 2.826 

G2.0 2.367 2.~27 

6:3'.0 2.1157 3~3'Ol'7 

611.0 2.458 3.132 

65.0 2.640 3:238 



rl':;;~U"]INALIA BBLERICA 

\ 

D.B.H. _,-- ,._- V:~~~-~~~:C;(~·j-)---

(em) Tot(litimbcrL:;tem+ Total "lood{Tot':li-tl-;, 

16.0 
16.0 
1,7,0 
10.0 
19.0 
20.0 
2-1.0 
2'2~'O 
2'3.0 
2"4.0 
2~.v 
2G.O 
2'1,0 
23.0 
29'.0 
30.0 
31!;' 0 
3'2.0 
3'3,.0 
3'4'.0 
3~." 
;'G.o 
37.0 
:W·.O 
39.0 
40~~0 
41,0 
'12.0 
43'00 
44.0 
45.0 
46.0 
47.0 
48'.0 
49'.0 
SO.O 
51.0 
52.0 
~3.0 
54,0 
5!i,O 
56.0 
5 7.0 
50.0 
59.0 
60.0 
61.0t.t 
62.0 
63.0 
64.0 
65;.0 
661~0 

67.0 

b r::tnch) + snall \"00.-1) 

V--O.:3330B + :_}'.80375D V==-O·.v23S19 + 2.672~ 
----------,---------

0.u35-
0.0,16 
0.05~ 

'0.074-
0.090-
0,101 
0.126 
0.141-
0.1€9' 
0.193' 
O.2Sl?' 
O.~6V 
0.274 
0.304' 
0.336-
0.369' 
0.,404-
'0.441" 
0.479' 
0.51a 
O.SGO 
O.G02 
0.6117 

. 0.692 
0.7&0 

• 0.789 
0.839 
0.892 
0.9'15 
1.001 
1.058 
1,116 
1.176 
1.:38 
1.301 
~.366 
4.432 
1.500 
1.569 
1'~640 
1.713 
1.787 
1.663 
1.9 ·10 
::?019 
2.099 
2.181 
2.265 
2.350 
2.437 
2.525 
2.615 
2.707 

--------~..,._.......-- .. 
0-.142 
0..163 
O.leG 
0',209 
0'.234 
0.261 
0-.289 
0'.319 
0'.349 
0'.362 
0' .... 15 
O'.~!) 1 
0'.'H)7 
0'.525 
0-.565 
0'.606 
0'.648 
0".692 
0-.737 
0'.783 
0.031 
0.Ou1 
O.~J~ 
0.904 
~nx 1.030 
1.093 
1.149 
1.207 
1.2&7 
1.328 
1.390 
1.454 
1.519 
1.505 
1.653 
1.723 
1.79-1 
1,866 
1.940 
2.015 
2'.092 
2.170 
2.:49 
2.330 
2.412 
2.496 
2.581 
2.668 
2.756 
2.845 
2.936 
3.028 
3.122 
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D.B.B 
(em) 

;~ 

Terminal i.a_)?an iculata 

'------__ ------------------------
, VQlum(~ 

TOt~l.timPer(stem + 
branch) 

, . 3 
in rouDl't(m ) _ 

Total wood ('l'ot, 
+ sma 11 \lJood) 

V= Q.J5oJ.;169 -r: 3.2153920 VQ~ O. !9903!i -;. . 
---.- .~ .... --........ ,._' .. -.-- ..._ ..... _ .• _._.-.-.. --- -----.. . , .. - ....... ~-._--......_... 

l!),.O o .OE 7L. 0.le9 
20.0 O.uS!.> 0.196 
21.0 . 0.105 · 0.226 
22.0 ' O~1::7 . · 0.257 . 
23.0 0.151 · 0.291 
24,0 ",0.17 7 ,. Q,1P3~6. 
25 ';0 ccae 0.205 0'.364 
:!G.O 0.23!j 0.404 
:1.7,0 O.?67 0.446 
20,0 0.:302 O .. 'l~O 
2!J. (I O.:JJO 0.53G 
:10 ~O 0.3'16 O.50'1j I 

31.0 0.417 0.634 
32.0 0.'59 0'.686 
33.0 0.504 0.740 
34.0 0.551' 0.796 
35i,O 0.599 0.855 
36.0 0.650 0.915 
37.0 0.703 0~5t:'l8 
30.0 0.758 1.042 
39.0 0.815 1.109 
-10 .. 0 0.&74 -11.177 
41.0 O.~35 1.248 
112.0 0.999 1.321 
43.0 1.064 1.395 
·1 4- .0 1.131 1.472 
~5.0 1.201 1.551 
46.0 1.272 1.632 
47.0 1.346 1.7Ei 
·10.0 1.~21 1.800 
49.0 1. -1-99 1.808 
50.0 1.579 ' 1.977 
51.0 1.631'( 2.0<30 
52.0 1.7'J5 2:162 
!j3.0 1.631 2.257 
54.0 1.919 2~3S4 
55.0 2.009 2.-!54 

' 56.0· 2.101 2~556 
57.0 2.195 2.659 
58.0 2.291 2.765 . 
59.0 2.390 2.873 
60.0 2.~90 2.983 
61.0 2.593 3.095 
62.0 2.697 3.209 
63.0 2.&04 3.325 
6<1.0 2.913 3.443 
65.0 3.024 3.563 
66.0 3.136 3.685 
67.0 3.='51 3.609 
68.0 3.368 3.936 
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-_._-- - -.--._ --_.-. -.-
1,' 2 3 

--- ----
69.0 3.~87 ·1.O6~· 
;to.O . 3.609 . , 

~ .19·1 
71.0 3.732 4.32"' 
7~~0 3.0!:i7 -1.462 

, 7).0 3.904 4.S9B 
, 74.0 4.:1.14 01.737 
,(.75.0 4.21J5 4.878 
, 76.0 4.376 '5.021 
· 77.0 4.514- 5.165 
· 73.0 4.G52 !J.312 
• 79.0 4.7~2 !::..46, 
I (JO.O 4.933 ~.6l2 . _...... ......... " ... _.., ............ _..........,~ .... -...... _ ......... _ ... - .... -_.._... .-.------......... --. 

'.LIla .. t1J,~vo 1n~v.un,af iQn hrw l? ' ('m c~licCl;ca 
t'lwrJI "'J.')ir.1 lmllon tOL'orJl.uJ.'u Vol.104,Junu, 
1!.>70, L~v.G t!rvm L()(l .:lrtlclo ",r.1tl;clj by 
311ri n. r· • f.: '·1·, nllll, ~IO rtJO t! 11~1 nn':)crnl!n t . " 
MonrlUrntion Drnnch, Fon"bt noccarch In~ti-
tutu, Dc:hrac1un. . . 

" 

" 
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. ~ . . . .. ... 

-_ .. _-----._-..-._,...., .. -'.-~-:-- - ------_ •. _--
Volume in- round (M3) D.E. H. 

tcm) ----.--- --..-.-----~---~~--,-----
l'ot"l tirrJJcr(st·.:m + Totul \'I~Qd(tot;)l tim} 

, b rt.\ nch) -,.. omo 11 \1(,)\ 

V g -0.23010) +2.!j~7~-1eD VJ:4 -0.:0543<17 .1- 2.~5! 
- ....... ..". _......_-.... __ ._._ .. ------. - . -- .-----. 

'T' ' .. ·t' .. . " ..., ~ 

"19.0 
"20".0 
2'1.0 
'22.0 
23.0 

'::!'l.O 
.~!). 0 
~~G.O 
'~·I.O 
'20.0 
z!).o 

'30.0 
'31(.0 
'32.0 
'33'.0 
34.0 

'35.0. 
, '36.0 

' 37.0 
'38.Q 
'39.0 
'40.0 
'41.0 
, 42.0 
43.0 
44.0 
45.0 
46r~'0 ' 
47.'0 , 

48';0 
49.0 
50.0 
51.0 
52.0 
~3.0 
54.0 
55';0 
56'~0 
57.0 
58.0 
59.0 
60.0 
61'.0 
62.0 
63'.0 

,. 
..;.. .......... 

• 
O. :]:10 
O.J:31 
o ~ 1:53 
O.-l70 
0.204 
0.232 
o. ZG2 
O.2~J 
O~J~G 
0.362 
0~J99 
0.437 
0.478 , . 
0.520 
~O. 564 
'0.610 
0.658 
0.708 
0.959 
0.512 
0.867 
0.524 
0'.582 
1·.ft43 
1.105 
1\~ 169 
1;'.234 

, 1(.30'2 
11~ 3"'1 

' 1~ 442 
1.515 
1.590 
1.666 
1'.745 
1.825 
1.907 
1.990 
2.076 
2.163 
2.252 
2.343 
2.436 
2.530 
2.626 
2.725 

· 
• 0".257 
~ 0.288 
• ot. 3 21 
• 0.355 
• 0.391 
• O.42~ 
• 0 .4G~ 
• 0'.5 to 
'0.553 
• ~ t.)·S9~ 
• ~i: 0.645 
• 0.693 
• 0.744 
• .0'.795 
· 0.849 
• 0.904 

0.962 
· '1.020 

10081 
• 1.144 
• 1.208 
• 1'.274 
• 1.341 
• 1.411 

.1.402 
1.155 
1.629 
1.706 
I t.784 
11~864 
1.945 
2.029 
2.114 
2.201 
2.290 
2.380 
2.472 
2.566 
21;662 
2.759 
2.858 
2.959 
3.062 
3.166 
3.272 ...... 2/-1 
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---_._ - --- --___;'_-' ------,--- ---.. --------- ---! - ·2 3 

64.0 
6~.0 
66'~O 
67.0 
68.'0 
69.0 
70.0 
71.0 
.72.0 
.7J .0 
.7/r.O 
,7!j.O 
.7G.O 
.7U. CJ 
~70.0 
.7~~.O 
QO'~O 

._--_.-_. - -_._._----- -----------
2,824 
2.926 
3.02S 
3.135 
3.242 • 
3.351 
J.4Gl 
3.974 
3 680 '. , 

3.Q04 
l.?22 
4.0'42 
4.1G:J 
4.~UG 
1,411 

. . 3·.380 
3.490 
3.601 
3.714 
3.829 

3.946 
&.064 
4,105 
4.307 

· 4.430 
'4,5~G 
· 4.tOJ 
'4,GQ2 

• 4,
Otl°l S', 275' 

5.&99 
5.345 

_ ..... 61.0 . 

4.~j.O 
4,667 
4'.797 
4.929 
5' 663 

· 5.483 
-5 ,.~21.. .82.0 

.83'.0 

.64.0 

.85'.0 

.86.0 

.67.0 

.00.0 

.O!) .0 

.90.0 

.91.0 
• !):!.O 
.9J.0 
.94.0 
.95.0 

. 
Uotel 

• 

5! i99 
5.337 
5.476 
5.617 
5.760 
5.905 
6.652 
6.200 
6.~50 
6.502 
6,656 

, 6~?12 

'. 
· 5.763 
· 5'.906 
· 6.051 
· 6.197 
'6.345 
· 6.495 
· 6.647 
, 6.600 
'a6~95S 
· 7.112 . 
· 7.271 
• 7.1.31 
· 7.594 

The above information ha~ been col'lected from "The 
Indian Forester" V~l. 104, Juno 1976, No'. 6 from the 
~l.~iclo written' by Shri R.P. Sharma, Fot'L?!st Management 
(J. Mensuration Dranph, FO~!lt S Rescarcli Insitute, . 
Ddhral1un. • 
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. . .. .' .. .. 
----------------------------------------------------------Volume in round '(m~} D .,13. H. 

(ern) 

,,"_'. , 

19.0 
20.0 

. 21.0 
~2.0 
23.0 
24.0 
~!I.O 
2G.0 
2'1.0 
20.0, 
2!}'.O 
30'.0 
31.0 
32'.0 
33.0 
34'.0 
35t~O 

3G.O 
30.0 
30'.0 
3~)'~ 0 
40.0 
41;0 
42.0 
43.0 
44.0 
45.0 
4G.O 
47.0 
48.0 
49'.'0 
5.0.0 
51.0 
52.0 
53.0 
54.0 
55.0 
56'.0 
51'.0 
58.0 
59~0 
60'.0 

.tr ........ o-ta-l-t-i-mb--~c-r-,'~s-tcm + Totnl 'tlo .... !lOll-(-'l'-~t"'6T~C; 
branch) T arnall wood) 

, '\ 

V III 0.076a2~ -+ 1.G05803 D v A :0/276686 +1.4137C 

0'.146 
0'.158 
O~171 
d~la5 

~ 
•• 199 
.214 
.204) 

0.244 
O.2GO 
O~' 27"1 
0.294 
0.;312 
Q,!330 
0.349 
0.368 
0.388 
0.408 
0.429 
0.450 
0.472 
0.494 
0.517 
0.541 
0.564-
0.589 
0.614 
0.G39 
0.665 
0.691 
0;.710 
0.746 
O'~ 774 
0.802 
0.831 
0.861 
0.891 
0.922 
0'.953 
0 '.984-
1.016 
1.049 
1.082 

0.297 
0.313 
0.32~ 
0.3·15 
0'.362 
O. J 79 
O.J97 
0.·115 
.0.43 :J 
'6;452 
Q.472 
0.491 
o,s.a 0.) tI 
0'.532 

'\ 0:.552 
0'.574 
0'.595 
0'.617 
0.640 
0.G62 
0.606 
0'.709 
0~73) 
0.758 

0:.782 
0.808 
0.033 
0~859 
0.886 
0'.913 
0.940 
0.967 
0.995 
1.024 
1.053 
1'.082 
1.111 
1.,141 
1.172 
1.203 
1~234 
1'.265 

•••• 2/-
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•• ; .2 •••• 

------------.. ----,-----,---r-r---1 2 

... 
§.1.0 
82.0 
63~O 
64.0 
65.0 

• j 66.0 
67.0 
68.0 
69.0 
70.0 

1.116 
1.150 
1.135 
1.220 
1.256 
1.292 
1.329 
1.366 
1.4-04 
1.-142 
• 

3 ----
1.297 
1.330 

._. 1.363 
'.-. 'if 1.396 

1.429 
1.464 
1.498 
1.533 
1.568 
1.603 

------ --- _,...-.- -- ._ .-...- _ _..._,_p- ...... 
lo-t:uI 

• -i 

• • 

'L'hu ohovl.J .1nforrn:1t:J.on hu:J b~l.:n col.t(.~c1;ocl !!~)I! 
from "'1'1'10 !n(11.3(1 FOl:Y~.ot:.orll Vol. lOll, ·Juno" 1~70, No.6 
from 1;1!o orl:icl" ·vl rit t.cn by Shri R ... P" Sharm~, 
For<.::::;t Man,lgurnent· & t1unnu.cacion Branah .. t Forest 
Research Inntttute, D~hr~duo. ' 

. ) 
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