
Chapter III 

NATURAL VEGETATION AND ITS DEPLETION ---- --- --- --

INTRODUCTION : 

Among the most vi·tal resources of a land area the natural 

vegetation can be given prime importance since it not only pro

vides the economic feasibility to the local inhabitants but also 

it controls the climatic as well as ecological balance of a 

particular place . (Park . 1981 , Oyebande, 1988 and Gupta & et.al. 

1991) For the above important reasons the present investigator 

has attempted to outline the current status of the natural 

vegetation & its chronological rate of depletion of the Rakti 

Basin, with an objective to see the changes taken place as a 

coosequence of forest degradation & thereby to propose suitable 

conservation measures to preserve the forest from further dete

rioraticn. The methodology adopted for such purpose is a syste

matic procedure of making out the present & past estimates of 

forest based on topographical maps of different years, aerial 

photographs, reports of the working plan of directorate of 

forests, Govt . of W.B. & intensive personal field survey. 
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A. ~FA~C~TO~~_!NFLUENCI~ATURAL VEGETA!!Q~ 

'lhe distribution of natural vegetaticn of the Basin under 

study has been greatly controlled by the climatic conditions as 

observed during field investigation. Since the climatic condi

tion of the plain area (having mean annual rainfall of 3947.40 

mm. & mean annual temperature 24.74°C) is considerably different 

from the hill region of the Basin (having 4248.00 mm. mean annual 

rainfall with 18. 60°C mean annual temperature) the vegetation 

type has consequently depicted a sudden change above the foot 

hill region. Thus in the plain and foot hill regicns the vege

tation has been mainly composed of 'Tropical Moist Deciduous• 

type & above the foot hill regicn i.e., over the middle hill 

areas (approximately above 800.00 mt. altitude to entire hill 

areas) of the Basin • Sub tropical Montane' type of vegetation is 

found at per the classification of Indian vegetation by champion 

(Puri et. al. 1983). Apart from the climate the distribution of 

natural vegetation has further been modified by the local soil 

canditicns for which certain species are seen to be confined 

within a particular zone. Moreover the human interference has 

also taken an important role which introduced artificial species 

in the different pockets of natural vegetaticn in the Basin. 

B. CLASSIFICATION AND DISTRIBUTION OF NATURAL VEGETATION : - ---- -- ---
Taking the above factors into consideraticn a simplistic 

classification (after W.B.Directorate of Forests 1976) of Natural 

vegetation for the Rakti River Basin has been attempted on the 

basis of the principal natural species & types of vegetation as 

found to have clustered in the different places of the forest 

area. To do so the whole forested lands have been divided into 

two parts; a. plains forest & b. hills forest in the first step. 

The classifications have been put forword against each part 

separately. The module III.! presented below can give a n 'at-a 

-glance' idea about the classified types of forests found in the 



a. b. c. d . e. 

AAKTI, BAJ-IANPOKHR! , 
LA.MAGUMBA. R. F & ARMY ENC..'{OA
CH£0 UNCLASSED FOREST 

Module III.l 

f . g. 

tal Natural 

R. F ~ ~eserved Forest, Re.F = ~e sumed Forest , Misc . =Miscellaneous, Uc c Unclassed 

Note : '!he scientific names of all the species have been given in the Table III.l. 

Height 

(.1) (11) 

Middle 
Hill BOO 

-2000 mt 

BAl-IAN POKHRI , LAMAGUMBA., 
SELIM HILL (Resumed) R.F 
AND UNCLASSED FOREST 

96 

Upper 
Hill > 
2000 mt 
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Kurseong Forest Division & their contribution to the reserved 

forest blocks as well as unclassed forest areas (i.e., forest 
areas on Govt . owned waste lands but beyond the areas of reserved 

forest) in the Rakti River Basin under study. 

From the module III.l the classified vegetation types fall

ing within the Basin area has further been summed up & represen

ted in the Table III. l below : 

Table III . l 

~~!l....'!eget2t:L~:t:£es _£~t~~s&lil 
--~----------------------------------------------~--------Description 

of the 
forest blocks 
with areas 

I . Rakti 
Reserved 
Forest 
(23 . oo 
hectares) 

II Baman
pok.hr l 
Reserved 
Forest . 
(558 . 4 7 
hectares) 

Plains Forest 
(Types & 
Species) 

--
lb . Khair 
TAccacia 
catechu) -
Sissu 
(Dalbargia 
sissoo). 

1 . c. Simul 
(Bomb ax 

malabaricum) 
- Siris 
(Albizzia 
spp.) 

1 . e . Sal 
T.Sfiorea 
robusta.) 

Hills Forest 
(Types & Species) ---·---- ----------

Lower hill type 

--

~i. (!U,. 
robust a) 

Sal (Shorea 

hi. iel.. Dry Mixed ; 
Bahera (Terminalia 
Belerica), Gamari 
(Gmelina arboria), 
Sidha (Lagerstroemia 
parviflora) , chilaune 
(Schima Wallichii) 

Gayo (Bri deli a ret us a) , 
Folido (Erythrina spp.) 

Middle hill 
type 

-----

------------------------------------------- -----------------contd ••• 
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--.....--- ------------------

III. Lama
gumba 
Reserved 
Forest 
{204 . 3 7 
hectares) 

IV. Selim 
Hill 
Resumed 
Forest 
(22 7 . 00 

hectare s) 

~· Sal . 

l . f. Dry 
iTIIX'ed : 
Bohori 
{Ehretia 
accuminat e) 1 

Odal 
{Sterculia 
Vill osa) . 

2. i . (c,L. Wet Mixed : 
Lampate {D..labanga 
sonneratioides) 1 

Lahsune {Aphanamixis 
polystachya) ~ Malata 
(Macaranga spp . ) , 
Sindura (Mollotus 
philippinensis) 1 

Kuail (Tenna orienta
lis) . 

hi· (a) . Sal. 

2 . i . Jl21. Dry mixed : 
Gamari. Bahera (Termi
nal ia Belerica) 1 Sidha, 
Gayo 1 Paceasaj (Termi
nalia crenulate) and 
Tanki (Bauhinia 
purpurea) . 

~~i£L· w7t m~~ed 
Lampale, P~tal~ 

(Trewia nudiflora), 
Kainjal {Bischofia 
javanica) 

~6.W.• Sal . 

~.i . 'b) . Dry Mixed : 
Chillanne, Paceasajl 
Gamari . 

2 . 1 . (b • Dry Mixed s 
Moina Tetrameles 
nudiflora) Gineri 
(Premna bengalen 
sis) & Hatipaile 
{Fterospennum 
acerifolium). 

~~£1. Wet mixed : 
Pani saj (Terminalia 
myrio-carpa) Lali 
(Amoora Wallichii) 
Kalikath (Sarcosper
ma arboreum) 1 Tarika 
(Pandanus furcatus). 

-----·--------·------------·------
contd ••• 
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Table III.1 contd ••• 
~======------- -- ------------------------------------------------
v. Unclassed 
Forested 
Area 
(430. 00 
hectares) 

1c.Simul
Siris. 

2.i. (b). Dry Mixed : 
Faceasaj, Gamari, 
Moina, Gineri & 
Hatipaili. 

2.ii. (a). 
Middiehill 
subtropical 
Miscella
neous : 
Saur 
(Betula 
Species) 1 

Angare 
(Phoebe 
attenurate) 1 

Sinkholi 
(Cinnamonwn 
Spp. ) & champ 
(Michelia
Spp.) 

------------------------------------------ ----------
Apart fran the distributicn of natural species in different 

forested zones, the human interference i.e., the plantation done 

by different forest ranges, have introduced sane artificial species 

like broad leaved and teak trees in different reserved forest 

blocks e.g. Rakti R.F. Bamanpokhri R.F & Selim hill Resumed Forest. 

The map of the Natural Vegetatioo of the area under study, giving 

detailed distri.bJ.tion of the types of vegetation and the artifi

cially planted species, is shown on the Fig.III.l. 

From the Fig.III.l as well as Table III.l it is apparent 

that Rakti Reserved Forest Block is mainly consisted of Khair 

(Acacia catcchuoides) - Sissu (Dalbergia sissoo) (classification 

group by champion-6/1 S-2) and Simul (Banbax Malabaricwn) - Sir is 

(Albizzia spp.) (cf. group by Champion - ·3B2S-7 (b) types of vege

tation. A patch of the land which has been resumed on the south 

west of this reserved forest block just on the left bank of 

Rungsung river is mainly covered up by Khair-Sissu types of vege

taticn. Cb the north west corner of the original block the small 

portion which has been left under this reserved forest (after the 

transfer aE its lions share to Army Deptt.) is consisted of 

Simul-Siris. Some broad leaved species have been planted over 

this porticn. 
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Regarding distributicn of natural vegetaticn types in Baman

pokhri Reserved Forest BLock it is observed that Sal (Shorea 

robusta) forests of the lower hill category (cf. group by Champion 

3B/C2/Dl) exists alcng the spur en the east & south east of the 

block. 'Ih.e sal forest of plain category (cf. group of Champion 

- 3B/2S/5a/D2 (a) occupies a considerable porticn on the south 

west part of the block. 'nle ground vegetaticn under sal is thin 

and is canposed of Caffia, Flemingia, Desmodiurn & Grasses. Dry 

mixed forest or eastern Himalayan Moist deciduous (c.f. group of 

Champion - 3B/E6) of lower hill also occupies a good portion of 
this block. Dry mixed forests appear in the block in three 

distinct sectors - one is in between the plains & l~1er hills 
sal zone, and other two are east of the lower hills sal zone along 

the whole left bank of Rakti River and north of the sal forest 
of plain. The main species of this dry mixed type in the upper 

story are Bahera (Terminalia Belerica) Toon (Cedrela spp.), 

Gamar (Gmelina arborea) Sidha (Lagerstroemia parviflora) and 
Chilaune (Schima Wallichii). The under story is composed of the 

species like Gayo (Bridalia retusa.) & Folido (Erythrina spp.). 

The undergrowth of dry mixed forest are mainly Assamlata (Upato

riurn odoratum.) Bhant (CleY'odendrurn viscosum) and Grasses. 

Apart from it, two small areas of wet mixed forest or eastern 

sub-Himalayan wet mixed forest (cf. group of champion 3B-2Sj4) 

of lower hill category exist en the bank of Rungsung Khola in 
the north west and in the centre of the block respectively. The 

main species of this type found are Bahera (Terminalia Belerica) 
Lampate (IAJ.abanga sonneratioides) & Lahsune (Aphana mixies poly

stachya) in the upper canopy & Malata (Macaranga spp.) Sindure 
(Mollotus philippinensis) & Knail (Terma orientalis) in the lower 
story. Patches of cane and fern are found here. Choya bans 

(Dendro-calamus hamiltonii) are distributed all over the block. 

other than the natural species the planted species are also 
found in this block like Teak (Teetona grandis), Toon (Cedrela 

spp.), Sissu (Dalbergia sissoo) etc. The moli bamboo bushes are 
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also found to have be en planted along the bank of Rungsung Khola 

on the western boundary of the block . 

Lamangumba Reserved Forest Block is mainly composed of Sal 

(Sorea robusta) {both the plain & lower hill categorie~ & the dry 

mixe d forest (both plain and lower hill) . 'llie Sal (Sorea robust a) 

forests are found along the ridges and en the southern slope in 

isolated patches being distinguished by dry mixed forests . Dry 

mixed type of vegetation being mixed up with the sal forests is 

distributed all over this block. 'lhe main species of the trees 

of this type are Paceasaj (Terminalia crenulate) Gamari (Gmelina) 

Bahera (Terminalia Belerica) Sidha (Lagerstroemia parviflora) 

Bohori (Ehretia occuminate) Odal (sterculia villosa), in the upper 

story and Gayo (Bridelia retusa) Tanki (Bauhinia purpurea, in 

the middle story. The undergrowths of dry mixed forest are 

composed of Baramase (Coffia bengalensis) , Assamlata (Eupatorium 

odoratum) & Grasses . In additicn to it wet mixed type of lower 

hill forest is also found in this block along the jhoras (small 

tributaries) & shady places in very small patches (not shown in 

map) . 'llie common species found in this type are Lampate {D.la

banga sonneratioides) Pitali (Trewa nudiflara), Kainjal (Bischo

fia Javanica) in the top story . In the lower story species found 

are phutta (T.revesia palmate) Gardenia spp. & Runchepat (Actino

daphn eobovata) . 

In 8elim hill Resumed Forest (resumed by Govt. Order No.7754. 

L . R. dated 2 . 5 . 64 (W . B. Directorate of Forests, 1976)) Block the 

dry mixed forests of lower hill type, covers the most of the area 

being composed mainly of the species like chilaune (Schima 

wallichii) Moina (Tetrameles mediflora) Paceasaj (Terminalia 

crenulate) Gamari (Gmelina arboria) in the top story & Giniri 

(Premna benglennis) Hatipaile (Fterospennum aurifolium) in lower 

story. The under-growth of dry mixed forest is composed of spe

cies like Amlisho ('Ihysanol a e. na maxima) & Bhant (Clerodendrum 

viscosum. other than dry mixed type the two isolated patches of 

the wet mixed forests composed of Lampate (D.labanga sonneratioides), 



104 

Pani- saj (Ter-minalia rnyriocarpa) Lali (Arnoora wallichii) in the 

top canopy and Kalikath (Sarcospenna arboreum) Tarika (Pandanus 

furcatus) & Lashune (Aphanarni)ds polystachya) in lower story are 

found in the north 'I.-lest &. south east of this block. Ground 

floras here are Amliso (Thysanolaena maxima) A.ssamlata (Eupato

rium odo."P atum) • 

The Unclassed Forested area of the Basin under study covers 
both the plains & hills forest categories. In the hills forest 

group this forested area also covers the lov1er hill as well as 
middle hill types. The most of the portion. of Rakti Reserved 

Forest which has been presently transferred to the Army dept. is 

only appeared as unclassed forest in the plain. Earlier there 

were many a unclassed forest patches and blocks in the plain area 

of the Basin which have been totally wiped away as a result of 
deforestation. This afore-said army owned forest area has also 

been depleted to a great extent. A little portion of this fores
ted land which is still covered up with vegetaticn is seen to have 

been associated with mainly Simul-Siris type of vegetation. The 
d ry mixed forest of lower hill type occupies a considerable 

porticn of unclassed forest of the Basin just on the west and 

north of Barnanpokhri Reserved forest. The species found here 
are Paceasaj, Garnari, Moina etc. in the upper story & Ginini, 

hatipaili etc. in the lower story. 'nle under growths are lvnlisho 

(Thysanolae-na maxima), Bhunt (Clerodendrum viscosum) etc. 'lhe 

rest of the unclassed forested areas of the Basin under study 
represent miscellaneous 'Montane Subtropical Type ' (cf. group of 

champion - 7b/CI) being situated above the altitude of 800 mts 

approximately. On the north of Bamanpokhri R.F. above the dry 
mixed type and on the top of the Basin (in a small patch this 

forest is found being composed of species like Saur (Betula spp.) 
Angare {Phoebe attenuate), Sinkholi (Cinnamornum spp.) Champ 

(Michelia spp.) 
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The Scattered Trees in the different areas of the Basin 

under study are more or less constituated of the species found 

in nearby Reserved Forest blocks. 

From the above description it becomes quite apparent that 

the natural vegetation of the Rakti Basin is enriched by so many 

valuable species of trees which can provide sound economic support 

to the local inhabitants if utilized in a sustained manner. But 

in practice it is observed (through fiel. d investigation & previous 

records) that many a forest lands have been & are gradually being 

wiped away by different medias to satisfy their own objectives. 

Moreover, a considerable porticn of the forested area lying 

unclassed & thus, unprotected offers the illicit fellers a golden 

scope to exploit the forests indiscriminately. Therefore, a 

detailed estimation of chronological depletion of natural vege

tation & its causes have been carried out in the proceeding 

sections to formulate the necessary measures to protect the for

est from further degradation. 

For assessing the rate of depletion of natural vegetation 

with the passage of tUne a comparative study of forest area of 

different periods is necessary. In case of the Basin under study 

the comperative analysis has been done by means of topographical 

maps based on survey in two different years like 1931 and 1965, 

the aerial photographs & field investigation dane personally 

(for detecting the present situation). Further more the relevant 

data as well as informations have been collected from the diffe

rent range offices and from the official report of fifth working 

plan; directorate of forests Govt. W.B. regarding the forest blocks 

falling in the Basin. 

The careful! study & the areal calculation of the forested 

land of the Basin in Fig.III.2, III.3 & III.4 prepared on the basis 
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of the topographical maps, aerial photographs & field survey 

reveal the following in the Table III.2. 

Table III . 2 

~est area.J:!!._Rakti Basin i~fferentyear--2_ ·--------
Year Area of Area of Total % of forested 

unclassed reserved forested area in respect of 
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forest in forest area in the total Basin area 
sq.km. in sq. km. the Basin (65 sq . krn.) 

in sq. km. ---
1931 23 . 25 7.97 31.22 48.03 

1965 10.75 8.27 19.02 29.26 
1991 4 . 30 10.09 14 . 39 22.14 

------- ------
Note : - The total area of the yoeserved .t.orest blocks (falling 
within the Basin) measured by forest deptt . is little bigger 
i.e., 10.13 sq.km. than the area calculated from the maps of 
f orest blocks and topo sheets which is 10.09 sq. krn. However 
the later has been ultimately taken into consideration. 

Fran the above table it is apparent that in the Basin under 

study having total area of 65 sq.krn., 31.22 sq.krn. was under 

forest in the year 1931. The percentage in regard to the total 

area of the Basin was 48.03% which is nearly half of the total 

Basin area. In the subsequent time i.e., in 1965 the forest area 

has been reduced to 19.02 sq.krn., leaving 12.20 sq.krn. devoid of 

facest . In term of percentage this 12 . 20 sq.krn. of land accounts 

for 39.08% in respect of 31.22 sq.krn. of land area forested in 

1931. Again fran the view point of total area of the Basin under 

study the facest area has come down to 29.26% which indicates the 

18.77% of areal reduction of forest within a period of 35 years. 

Careful study also depicts that the area of reserved forest has 

not been reduced rather increased a little (0.3 sq.krn.) from 1931 
to 1965, where as unclassed forest area has been reduced signi

ficantly (12.2 sq.krn.) for the same period. The picture seems 
worse when we look at the account of forest area of 1991. In 
this year the Basin area is remained with only 14.39 sq.krn. area 

under forest which is 22.14% area of the Basin under study. 
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Although the reductim of 4 . 63 sq . krn . of forest fran 1965 to 

1991 may seem negligible but certainly not neglectible as it 

acc ounts for 24 . 34% of the total area of 19 . 02 sq. km . laid under 

forest in 1965 . In between 1965 and 1991 there has been further 

enhancement of 1 . 82 sq . km . area of reserved forest but the uncla

ssed f orest ed lands have shown again a considerable declination 

of an area of 4 . 63 sq . km. Furthermore such declination within 

this period has made the unclassed forested area smaller (4 . 30 

sq . km. ) than the reserved forest area (10 . 09 sq. km . ) in 1991 

which is quite inverse in respect of the two earlier years i.e. , 

1931 & 1965 when the total unclassed forested lands were 23 . 25 

and 10 . 25 sq . kms. as canpared to the reserved forest areas of 

7 . 97 & 8 . 27 sq. km . respectively. 

'lhe diminution of forest area from 48 . 03% to only 22.14% 

(i . e . , 25 . 89% reductioo of forest 1 and) out of the total Basin 

area within a period of 60 years give us suggestion that there 

has been an indiscriminate clearing of forested land in an 

alarming rate . The causes of such depletion should be studied 

in detail . 

D. ~USES OF DEFORESTA!!£~ 

The causes of forest decay in the Basin under study can be 

grouped into two classes . The first and most vi tal cause of 

deforestatioo is the human interference . With the onset of civi

lizaticn man has tried t o satisfy the different objectives of 

livelihood at the cost of natural vegital cover. The effect of 

human interference without having scientific knowledge has dis

torted the vegetal setup to a greatest extent. 'Dle next impart

ant cause of forest denudation is the natural and human induced 

calamities like cyclonic storms, forest fire etc . 
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The comperative analysis of the deforestation resulted in 

different time intervals due to the overpowering attitude of 

human being on forest can be comprehended from the following 

Table no. III. 3. 

Table III.3 

Seducti2!1...2.LE~~-~~by d.iti~~_t means_!!!_~ti~~ ---·---------------------
Year Total 

forested 
area 
remained 
(in sq. 
km.) 

Total 
area de
forested 
(in sq. 

km.) 

Area de
forested 
by tea 
garden 
{sq. km.) 

% Of 
area 
defo-
rested 
by tea 
garden 

------------------------------------
1931 

1965 

1991 

31.22 

19.02 

14.39 

26.78 

12.20 

4.63 

24.78 

7.50 

1.13 

92.53 

61.48 

24.41 

Area de- % of area 
forested deforested 
by sett- by settle-
lements ments and 
and Mili military 
-tary occupation 
occu-
pat ion 
(sq. km.) --------... 

2.00 7.47 

4.70 38.52 

3.50 75.59 

------------------------------
_________ _....,...._ 

Note ; 7 sq. km. area of the Basin is seen as barren land in sur
veyed topographical map of 1931. 

If it is started from the very beginning it will be observed 

that the introduction of Thia or chamalia Synensys (Tea) by 

Britishers in India and its agriculture as a giant crop in the 

hills as well as the adjacent plains of the Himalayas in 

the last century had inaugurated the first destruction af natural 

vegetal cover. In fact no other activity than the tea plantation 

had taken lion's share of lands to tamper the natural set up 

initially and invited some other human activities subsequently 

to overpower the forest ecology in this region. So far the his

tory is known frQ'n the local people as well as tea garden owners 

almost all the tea gardens were nothing but dense forested areas 
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before plantation was started. The Rakti River Basin under 

study depicts the same picture. The first topographical map 

surveyed in the years 1930-31 af Rakti River Basin area reflects 

the light that tea gardening was the only large scale activity 

for earning a living for which the largest area of forested land 

was encroached upon. EXcept tea garden and few patches of 

settlements (which are out side the tea garden area) nearly rest 

of the whole land area of the Basin under study was covered by 

dense forest . The total forested land was 31.22 sq.km. out of 

65 sq. km. which is the total area of the Basin under study. 

The area occupied by human interference in 1931 was 26.78 

sq. km. which was undoobtedly tropical dense forest before the 

beginning of agriculture of tea and other human activities. And 

out of 26.78 sq.km. 24.78 sq.km. was used as the tea gardens for 

plantation of tea and construction of settlements inside the 

garden for the workers. 'lllus tea gardens to:>k a lion•s share 

i.e.~ 92.53% of the total deforested land of the Basin under 

study. Tea gardens occupied forest land about 13 times greater 

than other means of encroachment of forest in that year. 'Ihus 

only 2 sq. km. of deforested land accounting 7. 4 7% of the total 

deforested area in that year (1931) had been occupied by scattered 

settlements in patches outside the tea garden areas. 

The expansion of tea plantation carried on in full swing 

also afterward. In 1965 when the total forest area of the Basin 

under study came down in 19.02 sq. km., the encroachment of forest 

area by tea gardens accounted far 7.50 sq.krn. which is 61.48% of 

the total deforested land area (12.20 sq.km.) in 1965. As 

compared with other means of encroachment of forest, the share 

of tea garden on forest encroachment was about double. 'Ihe 

encroachment of forest by other means i.e., by settlements & 

military occupation in 1965 was 4.70 sq.krn. which was 38.52% in 

respect of the total deforested area (12. 20 sq.km.) in that year. 

1965 onward , although, rapid expansion of tea garden area is 

seen to have been reduced, still, encroachment of forest by tea 
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garden owners has not been totally stopped. The reduction of 

forest area in Selim hill region on the eastern side of the Basin 

under study is an ideal example. The comparison between Selim 

hill forest area of 1965 and present i.e., 1991 depicts that 1.13 

sq. km . of forest has been wiped away and the area has been 

occupied by Selim hill tea garden. It could have not been 

possible to save the remaining forest area of Selim hill region 

if 2.27 sq.km. falling inside the Basin area {and 1.38 sq.km. 

falling outside the Basin under study) of Selim hill forest would 

not have been resumed by Bamanpokhri Facest Range - office under 

Kurseong Forest Division, because almost all the forested areas 

of the Basin under study which have been captured by Tea gardens 

or other means, were unclassed forest areas (as discussed before). 

'lhe forest department now a days has becane conscious to resume 

some forested areas for which the steady acquiring of forest lands 

specially by tea garden owners have been reduced. very recently 

50 hectares or o.s sq.krn. of forest has been claimed by the tea 

garden owner of Selim hill Tea Garden for which a case of dispute 

has been filed in the High Court of W. B. in between the tea 

garden owner & the forest deptt. The forest deptt. is expecting 

that the decision of court will come on its favour (information 

from Range officer, Bamanpokhri Forest Range -Office). Although 

this case has been filed on a very small portion of land still 

the effort of forest deptt. to save the natural vegetation from 

the hands of t ea garden owner is a positive sign of forest pro

tection. 

II . Q£2~h of Settlements as a Means of Deforestation 

Growth of human settlements, military occupation and settle

ments on the different places aE the Basin area under study plays 

the second most important role on the reduction of forest land as 

well as mass felling of forest trees. 

With the expansioo of tea plantatioo the rapid enhancement 
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gardens started, as the agriculture of t ea requires heavy man 

power . Secondly Khaprail, a centrally situated place of the 
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Basin under study has become an army base which provoked the 

growth of density of population as well as military settlements 

in the Basin under study . Thus small patches of human settle

ments appeared as villages or Bazars in different places of the 

Basin . The old villages are also seen to have been bigger. 

Before 1931 the rate of encroachment of facest lands by settle

ments was very low. Out of 26 . 78 sq. km. of encroached & defor

ested land only 2 sq.km. was occupied by human settlements which 

is only 7 . 47% of the total deforested land. But 1931 onward the 

military settlements & occupation of land by them started to 

expand steadily along with the gradual increase of small villages 

near the tea gardens in the Basin. In 1965 out of 12 . 20 sq.km. 

of deforested land area, 4 . 70 sq.km. was mostly the result of 

human settlements as well as military settlements & occupation. 

From 1965 upto 1991 it is observed that the Army Deptt . has got 

prime importance to spread its area indiscriminately in the 

Basin under study by the provocation of Govt. policy since Dar

jeeling district is a sensitive border area. As a result the 

reserved forest area has not been even escaped from the grip of 

military occupation. An area of 0 . 57 sq.km. of land under Rakti 

Reserved Forest has been occupied (Govt . transferred the land to 

Army Deptt.) by Army Deptt. most of the land of which has already 

been cleared up from for est . Apart fran it two patches of 

unclassed dense forested land having the areas aE 0.62 sq.km. and 

0 . 56 sq. km. adjacent to Rakti R.F. (on the eastern side of Rakti) 

and Larnagumba R. F. (on the southern side of Lamagumba) respec

tively have been acquired and deforested by military deptt. also. 

The expanding hands of military on forest have becane an important 

question all over the forested area of Darjeeling Himalaya of 

which Rakti R. F and the two unclassed forest land of Rakti River 

Basin area are tinny examples. Besides, the steady rise of 

buildings & other constructions by army deptt . has started 

unveiling the green cover of the Basin to a considerable extent 

(Photo III . 1). 



III. l - Growing military settlements at the cost of 
forests at Khaprail . 

III. 2- Depleted forests at Madhuban on the east bank 
of Rohini Khola. 
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Rapid growth of a slum with scattered ho~ses an the further 

south of Rakti R. F. which is beside F ulbari T. G. area, has 

altered a dense forest patch of o. 93 sq. km. into a field of 

scattered trees . 

III . Casual Felling as a Menace ~usin9 __ ~estati~ 

Casual felling of trees is no less important than any other 

means of deforestation. Initially casual 'felling of trees by 

illegal trespassers and even by the forest deptt. without follow

ing scientific procedure reduce the density of forests. Thus 

canpactness of soil to hold the tree roots gets loosen with the 

gradual decreases of forest density and frequent cutting of under 

shrubs by the fuel wood collectors. Ultimately mass wasting, 

landslide and other physical menace become favourable to destroy 

the vegetal set up easily . That way unchecked & unscientific 

felling of trees can easily alter a forest covered field into a 

canplete barren land . 

Casual felling of trees by illicit fellers have taken a 

noticeable role for deforestation in same places like n~th of 

Merchebong (i . e . , the unclassed forest area on the eastern side 

of Bamanpokhri R. F) and north of Selim hill forest from 1931 

onward. Thus gradual felling of trees ultimately caused severe 

mass wasting and made 0. 75 sq. km . of land an the north of Merche

bang (Photo II . 2) & 1 . 12 sq.km. of forest area on the north of 

Selim hill almost devoid of forest with hard rocky soilless 

terrain . 1965 onward continuous felling of trees has resulted 

a vast densely covered forest area on the eastern side of Rohini 

River into a field of scatter trees, (Photo III . 2) a little portion 

of which has fallen inside the Basin under study. If further 

felling of trees is not controlled the whole zone will be totall y 

treeless within a few years. 

The trend of illegal felling of trees in the reserved forest 

blocks (Photos III.3 & III.4) in the Basin under study is also 

alarming when we see the chronological statistics of illicit 



III.3 - Illicit felling in Rakti Forest. 

III.4- Illicit felling by the local inhabitants for 
the purpose of fuel. 
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felling of trees, the amount of wood stolen as well as no. of 

offences occurred per year in the Table III.4 below :-

Table IIl.4 

.fillcit~!_ling & associated phen~_!.~different peri~ 

Years 
(April to 
March) 

(1) 

Yearly 
illegal 
felling 
of trees 
(in num-
bers) 

(2) 

Yearly 
recovered 
stolen 
wood (in 

meter3 ) 

(3) 

---------------------
1984-85 24 11.977 

Yearly 
total 
no. of 
offences 
recorded 

(4) 

1 

Remarks 

(5) 

CAlly one case of 
Bamanpokhri R. F. has 
been available, other 
cases lost from the 
offence register. 

--------- ----------------------------------
1985-86 93 76.078 15 

------------------------------------------------------------
1986-87 27 12.296 10 Except the cases of 

Bamanpokhri & two 
cases of Rakti R. F. 
other cases have been 
1 ost fran of fence 
register. 

-----------------------------------------------------------
1987-88 33 13.21 

------------
1988-89 92 58.183 

10 Record of scrne other 
cases 1 ost fran the 
af fence register. 

-----------------------------
64 

-------------------·--------------
1989-90 63 32.482 73 

------------------------------------------
1990-91 50 20.179 60 About 4 months the 

detection of cases 
remained postponed. 

Total 382- 224. 406 -2'32---- --
AV"ei=age--SS-3'2.""558 33-- ---
source : Offence Regfster P?Ilighata ano""Bam--aripokhri Range:-

Office. 
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It should be noted that Selim hill forest area which has 

been resumed by the forest deptt . has been excluded from the 

account of illegal felling and related affairs . The data of 

illegal felling of trees and its related phenanena is not can

plete because of the loss of some accounts from the offence 

register regarding the trees stolen (and the related matters) 

from the forest blocks in sane years. Despite all the short 

-comings (regarding the data) the average no . of stolen trees 

per year which has been calculated from a length of seven years 

data {fr om 1984 to 1991) is about 55 matured trees . According 

to the versicn of Range officers of both the Panighat a as well 

as Bamanpokhri Forest Range-office, only 50% cases of illegal 

fell i ng of trees are detected (the cases which are caught red 

handed only) . Because immediately after the felling of trees 

stumps are removed by the fire wood collectors . Most of the 

time the rest of the porticn of unremoveable stumps are burried 

under soil by them, so that detection of stumps become almost 

impossible. The same practice is also done by the fellers. 

Therefore, instead of 55 trees which have been calculated as the 

average no. of trees stolen per year, it should be doubled i. e ., 

110 trees, {according to the above mentioned opinion of Range 

officers) so that we can get approximately the right no. of trees 

stolen per year . Thus yearly 110 matured trees which are stolen 

out of 7 . 86 sq. km. (Selim hill resumed forest area excluded) 

reserved forest blocks per year is not at all a good indication 

for keeping the forest intact . If th~s practice continues for 

several years the density of forest will be severely affected. 

Econcmically it is also noticeable loss for the forest deptt. 

(i . e . , govt . ) since 32 . 058 meter3 wood is stolen yearly . 'lhis 

is the only recovered amount besides the unrecovered one. 

Beside illegal felling unscientific silvi- culture practiced 

by the forest dept . itself , for compensating the clear felling of 

forest land also affect the density of forest in the reserved 

forest blocks . 
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The comparison between the average yearly clear felling of 

for est & its r e placement by pl antatioo work dcne by the forest 

deptt . of Bamanpokhri Reserved Forest Block can be taken as an 

example . Fran Appendix VIII of the report w. B. , Directorate of 

forest , Fifth working plan for KUrseong Forest Divisioo, Northern 

Circle 1969-70 to 1988-89 , Volume no . I, it is fcund that for 

Bamanpokhri R. F . there has been an average clear-felling of 

13 . 426 hectors of forest land yearly . The yearly average plan

taticn work done by forest deptt . is seen only 9 . 727 hectares 

(Source : In the same report page no. 134 , para 5) . Thus 3 . 699 

hectares of officially deforested land is left unplanted per 

year . If such unscientific practice is continued by forest deptt. 

the Bamanpokhri R. F. Block having an area of 5 . 58 sq . km. (558.47 

hectares) will become a block of scattered trees in the long run. 

b . ~amities as the Caus~£L_~~-DepletiCl'_!. 

Calamities responsible for forest deterioration may be 

classed into two types . One is human induced calamity and other 

is Natural calamity . Disasteral forest fire falls in the type of 

human induced calamity because initially fire is seen to have been 

introduced by human - being to the f crest either directly or 

indirectly. Among the natural calamities ~yclonic storm has 

important effect on the forest damage. 

Forest fire is mainly caused by the negligence of human. 

Careless throwing of lighted .match sticks or cigarette butts by 

passer-by introduced many a forest fire in the B asin under study. 

Some times poachers intentionally set fire in the forest to drive 

games . Setting of fire in the forest by ignorant graziers to 

induce new grass growth is not also uncommon in the Basin. 

Increased teak (Teet en a gran dis) plantation has been a con

tributory factor to increased fire incidences since dry teak 



116 

leaves are highly inflamable . (W. B. Directorate of Forests . 1976). 

In Barnanpokhri R. F. considerable damage is done by fire parti

cularly to young plantations . The species like chikrassi 

(Chukrasia tabularis) , tun (Cedrel a toona) , panisaj ('rennin alia 

myriocarpa) sal (Shorea robusta) etc . which were planted as 
associates of Teak in between 1941 and 1967 have started disappear

ing due to forest fire in this block . This is only because of the 

dry leaves of teak which spread the fire very quickly. The young 

plantaticns (other than teak) are more vulnerable in canparison 

to the old matured trees to forest fire. Thus disappearing of 

the associates of teak have becane canmon phencmenon in this 

block. Apart frcm the direct destructicn of young plantaticns 

the growth of tree and quality of timber are affected where fire 

is frequent in this block . (WB : Directorate of Forests 1976. 

and information from Bamanpokhri Range officer). 

In Lamagumba R. F. Block frequent fire in the forest is 

noticed for which considerable damage of Sal and s Qne other species 

is occurred in most of the years . The occurrence of fire is 

mainly caused by the poac hers to drive games and the graziers to 

induce grass growth. Althcugh there has been no calculated accrunt 

done by the forest deptt . of the amount of damage caused by fire, 

still eye observation tentatively assessed, many patches of forest 

area severely burnt, tolling at least 20/25 trees in each patch. 

The growth of young plants are seen to have been retarded in all 

these burnt patches in this R. F . Block . (WB : Directorate of 

Forest . 1976. and eye witness of Bamanpokhri Range officer and 

researcher himself) . 

Althrugh cyclonic storms are not frequent aver this region 

still sudden short spaned whirling storm with very high wind 

velocity occurs in some year. This manentary storm affects the 

forest to a large extent within a very short time . The account 
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of damage caused by the storms of previous years has not been 

done by the forest range - office for which exact assessment 

becomes difficult. A recent cyclonic storm having a duration of 

about 20 minutes on 18 . 5.91 at around 11 A.M. has caused a 

considerable damage en the Lamagumba R.F. block. The big branches 

of the trees, were broken. So many young plants were found 

uprooted also. The whole portion through which the stcrm passed 

away depicted a scene of devastation in this block. Besides the 

direct effect the cyclones have indirect effect on the forest. 

The cyclone affected trees are seen to have been easily attacked 

by insects which ultimately cause the untime death of trees. 

The impact of forest depletion plays negative role both on 

the natural environment as well as cultural one. Among the most 

immediate & direct effects of f crest clearance are the destruc

tion of the forest micro climate and the associated changes in 

water balance, energy balance, albedo etc. (Meher-Homji-1988). 

For the Rakti Basin under study attempt has been made to find 

out the changes in rainfall & run off phenomena with forest deple

tion in the following section. 

a. ~~pact of Deforestation on ~~~ 

Although, there are varied impact of deforestation on the 

rainfall, however, an effort has been given only to detect the 

local impact of forest on occurrence of rainfall of the Basin 

area. According to Schnell 1975, as explained by Meher Homji 

(1988~ the organic nuclei deflated from the surface litter plays 

noticeable role in seeding cumuliform clouds. The loss of surface 

litter resulted from deforestation may cause some reduction of 

rainfall . Similarly pollen grains are also thought to be success

ful cloud-seeders. When large wooded areas are denuded the supp

ly of pollen grain dwindles and precipitation becomes erratic. 
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The same incidence is thought to have occurred in Simulbari T.E. 

area of Rakti River Basin , when we look at the no. of rainy days 

for a period of five years in different time intervals . For 

Simulbari T. E. the daily rainfall data for a length of 40 years 

i . e ., from 1950 to 1989 reveals the following in the Table III . 5. 

Table III . 5 

The compari~£~ween the periodic_11ll£,tuations in~~~~ 
of rainy day~2f__Simulbari Tea Esta~~Long- View T~~sta~ 

---------------------------------
Year SIMULBARI TEA ESTATE 

No. of Rainy days 
(excluding Jun-Sep) 

------------------
WNG VIEW TEA ESTATE 
No . of Rainy days 
(excluding Jun-Sep) 

---------------------------------~ 
1950-54 

1965 - 69 

1975-79 

1985-89 

311 

312 

316 

271 

279 

277 

276 

280 

------------------------------------------------------------
The number of rainy days for a period of five years have 

been accounted excluding those of Jun, July, August and September 

months when the rainfall is not of local origin. Thus excluding 

those months the number of rainy days have been accounted into 

two time intervals i . e ., first ten years time interval only one 

time and then five years time intervals consecutively three times. 

It is found from the above table, that the number of rainy days 

in between 1985 and 1989 have suddenly dropped down (in the 

Table III . 5) in comparison to the no. of rainy days of previous 

three periods (1950-54 , 1965-69 and 1975- 79) which show very 

little fluctuations among them. The sudden decrease of no. of 

rainy days in Simulbari area is thought to have occurred due to 

the result of severe deforestation of a vast area of Rakti Reserved 

Forest and its adjacent forested land (already mentioned before) 

by the Army Deptt . from 1980 onward . Since other local factors 

which triger up the rain, are remained unchanged, it is suspect

ed that there have been shortage of organic nuclei (produced from 

surface litter as well as pollen grains in the forest) in the air 
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followed by severe deforestation, which resulted such sudden 

decrease in the frequent occurrence of rain . In order to further 

verify this above idea the no. of rainy days of the Long- View 

T. E. have also been simultaneously calculated for the same peri

ods as that of Simulbari area. It has been found that there is 

no such significant fluctuation in the no. of rainy days (in the 

table above) for different periods in case of Long- View T.E. area 

since the forested lands of the same area are found to have been 

remained intact as before. 

The water yield of a b asin has an inverse relationship with 

the degree of forest cover (Oyebande 1988) . The water yield is 

defined as the discharge of a stream at a particular cross sec

tion or point. 

Shiklananov & Krestovsky (1988) explained that on the basis 

of long term observations made on experimental watersheds several 

hectors in area with different percentage of forests, the Valdia 

branch of the State Hydrological Institute has taken an attempt 

to investigate the relationship between the run - off and the degree 

of forest. Several authors like Bochkov 1970, Krestovsky 1969b, 

Sokolov 1982, Fedorov 1977 opined after analysing the run - off of 

these watersheds for different time periods that in all cases run ~ 

off fran small forested watersheds is coosiderably lower than 

from tree less or partially forested watersheds. The results 

were approximately the same when runoff from numerous small forest

ed watersheds was compared to that of the non-forested watersheds 

in the Moscow & Kurk regions, in the Baltic sea region, in the 

north east, in the south of Ukraine and oo Sakhalin. The results 

were reported by Subbotin in 1966, Shpak in 1968, Pobed in sky in 

1979 & Klintsor in 1973. 

Depending en the above view it can be justified to infer 

withcut doubt that the water yield of the Basin under study has 
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also been accelerated due to rapid deforestation resulted in 

different places of the Basin under study !as discussed above). 

But the exact quantitative estimaticn of such increase in runoff 

followed by deforestation is difficult unless the long experi

ments based on field treatment is possible. 'Iherefore, an alter

native effort has been taken to ernpericall y calculate the dis

charge of the Rakti Basin for the three separate years viz. 1931, 

1965 & 1991 to see the changes in the rate of water yield with 

the gradual decrease of the vegetation cover resulted within such 

period in the Basin under study. The estimation of peak discharge 

has been done by adopting the Rational Formula 

Q -~ - 360 

where Q = Peak discharge in cubic meter per second. 

C = Run off coefficient depending on the character

istics of the Basin i.e., soil type, slope & 

vegetative cover like cultivated, pasture & wood

lands. 

I =The rainfall intensity in mm.jhour for a certain 

return period & for the duration equal to the time 

of concentration (t) of the watershed. 

A = Watershed or Basin area. 

For the Basin area c has been obtained fran Run - off coeffi-

cient tables represented by Ogrosky & Mockus (1964). 

been calculated by the following equation : 

I = KTa 

(t -tb) n 

• I • has 

Where I = Intensity of rainfall cmjhcur, It should be noted 

that the rainfall intensity cmjhour has been 

converted into m.m.jhour at the time of applica.tion 
of I in rational formula. 

T = return period (years) 

t = time of concentration, duration (hours~ 
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The constants of K, a , b and n appropriate for the Basin under 

study have been taken fran the Table of Intensity-duration - return 

peri od relationship f or Indian places , prepared by Singh et . al. 

(1980) . t or the time of concentration (in hours) have been 

calculated by using the following formula : 

t = o . o1947K
0

•
770 

Where K 

L =maximum length of the travel in meters i . e., the 

maximum length of the trunk stream of the Basin. 

H = difference in elevation between the most remote 

point & outlet (in meters) of the trunk stream of 

the Basin . 

The intensity of rainfall in mmjhour has been calculated at 

a recurra~ce internal or return period of 25 years for the three 

years . 

The following results have been obtained regarding the water 

yields of the Basin in m3 s -
1 

(cubic meter per second) for the 

three separate years i . e . , 1931, 1965 & 1991 in the Table III. 6 

below. 

Table III . 6 

f2mEuted river discha£~~ different yea£~ 

Years Discharge 
3 -1 m s 

---
1931 272 . 025 

1965 298 . 350 

1991 311 . 513 

------

in Discharge incr
eased in respect 

of 1931 in m3 s-1 

% of discharge incre
ased in respect of 
1931 

_______ ____ ww ________ __ 

26 . 325 

39.488 

-----

9.68 

14.52 

Since the amount of watershed cover (i . e ., the areal cover
age of cultivated, pasture & woodlands of the watershed) is 

highly important for the determination of the value of c factor, 
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the rational formula is very useful for assessing the change of 

the water yield with the change of the vegetation cover or wood

lands of a certain watershed or basin area if other factors are 

remained unchanged. In case of Rakti Basin under study the I 

and A factors have been remained equal for the three different 

years like 1931, 1965 & 1991 . In the C factor the soil & slope 

have also been remained unchanged for the three different years. 

Only the change which has taken place in the Basin is the decrease 

of vegetation cover in three different years . Therefore, it can 

be easily perceived that the gradual increase of water yield in 
. 3 -1 1965 & 1991 as seen ~n the table 26 . 325 & 39 . 488 m s respec-

tively in comparison to 1931 is due to only the depletion of 

forest cover in the Basin under study. 

From the foregoing discussion it has become quite evident 

that the Basin under study has gone through indiscriminate defor

estation for which not only the forested land has come down from 

48 . 03% (in 1931) to 22 . 14% (in 1991) in respect of the total area 

of the Basin but also the Basin has faced a severe climatic change 

(as discussed in the Chapter IV & in the present chapter also) 

that is not in any way desirable fran the view point of both the 

Biotic & Abiotic environments . Therefore, some remedial measures 

have become instantly necessary as against the dark effects of 

forest degradation. 

The National Forest Policy (1952) has demanded at least 33% 

of the naticn' s land area shoold be under forest to maintain 

ecological & climatic balance (Gupta & et . al . 1991) . On the 

basis of the above view at least 10.86Yo of the Basin area should 

immediately be treated with afforest at ion along with some control 

measures to bring up the Basin area into a healthy ecological & 

climatic condition . For doing so two types of forest management 

practices viz. (a) the present management practice strategies & 

~) future management practice strategies for the Basin under 
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study have been recommended for arresting the denudational causes 

of forest in the first step & to bring back the Basin area to an 

optimum amount of vegetation cover in the second. 

a . E.f~~.J::!~a~ement strate9ie~ ; The present management stra

tegi es have been framed out in such a way that the deteriorating 

causes of the forest areas can be prevented for a healthy forest 

growth . The following measures have been formulated to satisfy 

the above Objective ; 

{i) Implementation of strict rules by the Govt . against fur

ther encroachment of forest lands by tea garden owners 

& army deptt . 

(ii) Immediate inclusion of unclassed forest lands under re

reserved forest blocks . 

(iii) Strategy for sustained yield of forest , & soil & for 

adjustment of human practice to the requirements of eco

logical stability . 

(iv) Immediate care of eroded areas by planting suitable grow

ing tree species through the process of mass afforesta

tion . Plantation on the degraded hill slopes by shrub 

species like woodfordia fruit - ticosa, Rhus spp. , Boehmeria 

spp., Desmodium spp., Berberi s spp ., Zizyphus spp. , Rumex 

hast at us etc . which can hold the ground even on most diffi

cult sites such as barren rocks , road cuts, cliffs & hard 

dry soils both at lower as well as higher elevations fran 

800 to 2000 mt . a .m . s . l . Effort to grow grasses like 

cenchrus & a legume stylosanthes to the degraded areas 

should be taken also. 

(v) Protection measures against heavy grazing , lopping, 

collection of fire wood, litter removal which are respon

sible far low productivity of forests . 
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(vi) Protections against forest fire . 

(vii) Suitable strategies against forest encroachments . 

(viii) Remedial measures for plant disease . 

(ix) Implementation of forest conservation techniques. 

b . ~ure Managem~ stra~ : The future management strategies 

have been aimed on to fill up the target aE the minimum required 

forested land essential for the preservation of ecological & 

climatic balance of the Basin under study . 'Ihe following mea

sures have been taken for such purpose : 

(i) Social forestry programme 

(ii) Agro forestry programme. 

£~~~ : In the Basin under study the strategies which have 

been prescribed as present conservational measures are basically 

meant for the prevention of the biotic influences on the forest. 

Therefore it becomes very much essential to find out the root 

causes of such influences which play a catastrophic role on the 

forest environment . Of course there are few biotic i . e ., human 

influences like the encroachment of forest lands by tea garden 

owners & the mass acquiring of forest areas by army deptt . which 

donot practically have any other root cause than the indiscrimi

nate flourishment of their own at the expance of forest lands 

only & so they should be irrunediately stopped without any conside

ration . But it is undoubtedly true that the common people of the 

Basin under study are in many way dependent on the forest for 

their livelihood since they have got no other alternative to 

satisfy the ne cessary demands . So, if they are provided with 

the same benefits wh i ch they get through over- exploitation of 

forests , only then sustained utilization of forest & adjustment 

between human practice & ecological stability can be possible. 
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Overgrazing , lopping, collection of fire wood, litter removal, 

forest fire & encroachment of forest lands are all the reflec-

tions of their eccnomic disability which have provoked them to 

adopt such wrong practices in conjunction with the lack of proper 

consciousness. Therefore it can be right approach, above all the 

conservational measures, to provide the local inhabitants with enoug

h facilities so that they won't move towards forest exploita

tions . Thus, overgrazing in the forest can be minimized if stall 

feeding facilities for tte cattles & other livestocks are insta

lled . Moreover the introduction of fodder trees in the forest 

plantations & the intensive cultivation of fodder & legume mixture 

in the private lands can also be useful for providing cattle food 

to the villagers . The fire wood collection from the forests can 

be minimized by introducing shrub species on the degraded hill 

slopes (as discussed in the previous section) from where villagers 

can collect fuel wood. .9.lch practice has already been started in 

the eroded areas & community waste lands of Himachal Pradesh by 

encouraging the local farmers (Gupta & et.al. 1991) . Furthermore 

local people can be encouraged for adopting agroforestry system 

to make themselves selfsufficient in fuel wood & fodder also. 

The diversification Of economy by encouraging handicraft & cottage 

industries to the local inhabitants is very much essential to 

bring them back from the habit of illicit felling of trees in the 

forest . For the prevention of forest fire the local people must 

be encouraged to lift the dead fallen materials from the forest 

floor for their fuel wood supply . Forest floors must be swept 

clear also. All encroachments from the enterior of forest 

compartments should be exchanged with land en the forest fringes 

so that the great bulk of the forest becomes free. All the above 

steps against the biotic influences on forest for the Basin under 

study should be materialized from the Govt. level . Apart from it 

sane necessary prohibition laws for the shake of forest protection 

should also be implemented by the forest depts . aE the ~t. 

Under the prohibition law at least 25% of the forest land should 

be enforced under closure as prescribed for Jammu & Kashmir 

Himalaya (Gupta et. al. 1961). Strict protection should be 
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implemented in the fragile areas and steep slopes also . 

Last but not the least Govt . should take more initiative to 

encourage the people to adopt social forestry & agroforestry 

programmes as a social duty . Attractive incentives should be 

provided from the Govt . fund to enc o urage the villagers for adopt

ing social forestry , agroforestry programmes & even for taking up 

conservation measures for the protection of forest. 
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