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PREFACE

ifting agriculture (locally called jhum) is the

use system of the tribals of the north-eastern

of India. This is a land use system still
in the humid tropics all over the world. With
erioration in this land use practice with

©f the shifting agriculture cycle (length of the
¢ between two successive croppings on the same
re is need, not only to look at possibilites of
this system through agricultural inputs and
rsion to other land use practices such as valley
Which depends upon nutrient wash-out from the
pes and therefore is self sustainable.
ation to plantation/cash crop systems is another

During the present study, therefore, all these

tems have been evaluated considering shifting
e of the hill Miris, highly sophisticated wet rice
of the Apatanis and the Government sponsored
/cash crop cultivation introduced for the Khasi

ofth-east India.

The thesis starts with a General Introduction
the literature pertaining to the work. The

are presented in the subsequent six chapters, two



th ecology of plantation/cash crops of the khasis

, the next three chapters deal with the ecology

ice cultivation of the Apatanis and the one
deals with the shifting agriculture system of the

both of Arunanchal Pradesh.

Though the key element in all the six chapters is
1se system, it was most appropriate to link it_with
ons of animal husbandry and domestic sector of the
~ Each of these six chapters has its own Dicussion

followed by summing up done in a following
General Discussion. The literature cited is all

towards the end.



GENERAL INTRODUCTION




Tropical rain-forests of the world constitute’
6r£ant heritage for prosperity and have both
and applicational values (Gomez-Pompa

1872; Raven, 1981). Apart from the fact

e are still a considerable proportion
téwwhich are yet to be identified and

d from the humid fropics, and that we know
about the ecosystem functioning of tropical
‘ts, the rich germ plasm reserve which

ur could form the baéis for future

t of food plants, of both conventional
entional kinds. The need is accentuated

y by the rapid growth of human population

Yy in the tropics (Raven, 1976).

ropical rain-forests of India are
to two major geographical zones of the

weétern Ghats of south-western



Half of the world population is engaged in
Aifure, the vast majority is in the tropics

S Sub-tropics. Their agricultural practices
hly diverse, ranging from peasant and tenant
lots (shifting cultivation through to wet
1¥ure) to piantation‘export crops (Grigg,
‘74} Duckham and Masefield, 1970; Manshard,
henberg, 1988). From an ecological

ive, farming entails a rearrangement of
stem, usually leading to increased

ivity of useful materials. Its origin can

Néish, 1964; Ucko and Dimbleby, 1969),
e at least five, and probably more,

. centres of origin of farming systems
'1963; Sauer, 1965; Chang, 1970; Harlan,

agriculture practices involve

ment (e.g. soil

Véeding) and on



cription and analysis (Dent and

LAND USE PATTERNS

agriculture (slash and burn

ly called 'Jhum') is the chief

filore thian 240
the subsistence

‘€. They



ate small patches of cleared land in the
;al-forests, which are for the most part

. on the poorer soils (UNESCO, 1978).

‘are cut'out of secondary (usually) or
forests leaving only the largest trees

. Felled vegétation is burnt at'the

f rains, and the croos (seed and root)
iyed with a minimum soil preparation,

Oor two harvests, the plot is abondonéd,
cropping may take place before the
11lowed to regenerate a vegetative cover
7). Although the yearly plots of
‘égricultureé are small (1-2 hy) the
tied up in shifting agriculture is
cause of lengthy follow period (time
‘two Successive crooping on the same
7i§,§$timated that shifting agriculture
‘tie up twice the area (33 million kn?}

ate continuous cropping systems

most important factor in
opical rain-forests. This
 ény sﬁbtle variations
‘-lgélag‘Mishra and

n, 1983, 1984a),

, the forest often



ér-felling. burning dried slash and raising
f@r oneé or two years on the temporarily

nt rich soil. The plot is abondoned far

1 regrowth during fallow phases before

g to the same plot after a few years.

der biologically stable conditions, a

g égriculture plot may not be reutilized
;500years, but under increased pressure

d land and increasing populations, fallow
ave decreased to generally unacceotable
veraging perhaps less than 5 years

t956; Corner, 1960; Brown, 1971).

h-eastern region of India this has

ygg.gl., 198la;b, Ramakrishnan,
"in turn has further accelerated
’ tal degradation leading to v
(Raﬁakrishnén, 1985b), limited
fertility (Ramakrishnan and

a and Ramakrishnan, 1983a) and

e often highly erodable,

after_abandonment



1921; Clarke, 1966; wWalter, 1971)., Therefore,
v hgh shifting agriculture traditionally is

n sound scientific principles (Ramakrishnan,
‘i tortions have made this system untenable

esent form,

_ﬁh a view to érresting and reclaimihg the
"restrareas the Governmental agencies in

- India have introduced and encouraged .
‘ftivation. Terraces are one of the oldest
ommon type of soil conservation practices
0sion control. They intercept run-off

it becomes erosive and they conduct

' that no other practice can, by

’“heef, rill and gully erosion and

n caused by concentrated flow on

r Slopes.

particularly in the north-eastern

. lacement 6f shifting agriculture
‘ural practices 1is probably not
O this problem. As a solution
ian Council of Agriculture
llong has suggestéd partial
l;égd forestry develop-
e‘éippes (Borthakuf

t run-off would be



from 144 mm to 8.1 mm and sediment loss
0 b2l o 5.8 ¢ onat through

But even if run-off losses of soil
nts are reduced by terracing, as the soil
and porous the leaching of nutrients
colation is high (Mishra & Ramakrishnan,
h respect to nitrégen and phosphorus,
ty depletion is very rapid as was
uring the second year of cropping on the
‘Meghalaya (Mishra & Ramakrishnan, 1983).
-'physical and chemical qualities of
‘cet so much adversely altered that
?ry often has to leave the terrace
6-8 years of continuous cropping, as
become £ota11y desertified. The
“ for the terraces are heavy apart

ed for heavy dose of inorganic

g crop returns (Mishra &

efilisiieel s 2 viable land
are self-sustaining
,?vnutrient flow
:hnan, 1981 : Toky &

the irrigated land in



cs (particularly most of the wet-rice
.étill cultivated year after year without
(ng because rice like rye, cotton,
éuéarcane is self-fertile so that
 permanent cultivation, vyields rarely
ikaftef a minimum level of soil ferti-
fh reached (Rutherberg, 1967). According
te (1966), soils improve their quality
production with time because of the

£ Qater and its influence on chemical
~the soil. Recently it was found that
ere could also fix condgderable
‘mosphefic nitrogen under flooded
’ﬁ.&fDay, 1975). vValley lands are

extensive in the north-eastern

rice fields retain water
“year, rice-cum-fish culture
dditional supply of fish

Rt iicentieldi fish ‘cul ture
1y,recent1y been

. .’P@p93uwana, 196 2

Sh culture has



cribed in detail by Hora (1951), Chacko and
(1952) and Iyenger (1953, 1962). Iyenger
1irough his experimental studies at

a fish farm, Karnataka, and Visweswaraya

4:months efs rearing in rice fieldé. Exper i-
rice-cum-fish culture at Hebbal, Karnataka
et.al., 1970: cited by Jhingran, 1982)
atkiodai, Tanjore district, Tamil Nédu

nd Natarajan, 1973: cited by Jhingran,
 ted’in varying yields ranging from 17.5
B 10 71 days and 240 kg ha”! in 9
tively. Hickling (1961) reported

. and Madagalcar the fish yield from

s 28 to 50 kg B L 100 days.

’(and Weed Problem Under Agriculture:

 iate cause for the rotation of

ting agriculture in the successive
n was decrease in economic yield.
aras, Charter (1941) found the

nt milpas was about 1000-800,
b in successive years.

ed that the vield in sécond

fexico), is only

| reported an average fish yield of 112 kghda

1
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ut 80% as high as in the first year. Grist

53) estimated that the yield of paddy in
MCessive vyears of cultivation was to the tune
?1500-2000, 1200-800 kg ha-l. In the central
:én, Cowgill (1961) found second year miigilz//m
ds to be only 71% as high as compared to the

first year.

In north-east India there was much confusion
érding the yields of crops from hill agroeco-
tems, until work was initiated by Ramakrishnan
his co-workers (Toky and Ramakrishnan, 198la;
hra ang Ramakrishnan,‘1981). The Agroeconomic

earch Centre, Jorhat (Assam) conducted surveys

the average yield of 800=900 kg ham1 in Garo
.S, Mizoram and Arunachal Pradesh. On the other
1, the.rice Yield under shifting agriculture in
ura was reported to be around 1200 kg ha~l
ishra, 1976). 1In a recent survey of the socio-
, omy of the shifting agriculture, Aurora et.al.
') concluded that the vyield of rice under
fting agriculture and dry land cultivation on
aces are not significantly different under
parable situations. A study from Burnihat

iy, 1978) on rice yield gave yearly outputs

ler terrace cultivation 738 kg ha~! and with
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‘ifting agriculture 853 kg ha-l. According to

1dan Council of Agricultural Research

al., 1978) the yield under shifting agriculture

(Borthakur

is very low (190 kg ha-l) comvared to terrace

tivation (1860 kg ha-l). However, more precise

mparative estimates of the yvield under'different

fting agriculture cycles at low ang high gr eleva-

lons of this lan d use vis-a-vis Sedentary farming

1981a; Mishra ang Ramakrishnan, 1981 )

lowed that (i) a longer cycle gives better yield

N a short cycle, (ii) a 10-year cycle is

onomically viable, (iii) though terrace cultivation

V€S as much as return to the farmer as shifting

iculture under 10 year cycle, a major fraction
input for the farmer is through inorganic

“tilizer while labour is the chief input into

ifting agriculture,

Weeds are a major cause of declining yield
der shifting agriculture in many parts of the

rld. and include Eupatorium odoratum in Thailandg

ke et.al., 1978) and Imperata cyclindrica in

rwak (Freeman, 1955) and all these and others in

I'th-east India (Saxena and Ramakrishnan, 1984),
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ting et.al.,(1959) estimated thaﬁ the vield of maize
aland was 4284 kg ha~' when weeded four week

er germination, but attain only 3217 kg ha~1

: weeded six weeks after germination. Toky and
skrishnan (1981a) and Mishra and Ramakrishnan
1) reportéd that under shorter shifting
iculture cycles the weed problem was severe

to arrested succession by exotic weeds in

th=-east India.

Recently weeds have been viewed as an useful
onént in agroecosystems and may be expected to
'an.important role in agricultural management

he future. Obviously one of the impértant roles
the weeds in the cropland is related to reduction
§oil erosion, protection of thé soil surface from
r radiation and imoroved soil micro=climate

v, 1975 Tripathi, 1977; Chacon and Gliessman,
). Swamy - (198§), from north-
't India have reported that traditional weeding
volves retention of a certain proportion of weed
ass in situ) and this has little effect on the
ffpomic yield potential of the crop mixture. On
bother haﬁd, it could contribute to conservation
soil resources upto about 20% as compared to a
tal weeding regime. Indeed, harvested weed biomass
_F‘back into the system is an efficient way of

ycling of resources under stress,
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itation/cash Crop System 3

It has been suggested that with the
cation of modern technology the potential
ood production in the humid tropics is
3t unlimited, but the exploitation of this

ential will take place oniy as fast as the

5’Sary guarantees of profit are made to
ners (Buol & Sanchez, 1978; Meerman &

ane, 1982).

Coincidental with this particular trend

cientific thinking, significant changes in

.cultural policy in the humid tropics are

W taking place on a local scale. Spurred by

i pressures by[%%%ﬁ?g% gg increase,én the

iand,vand by the adverse consequences of large

 deforestation on the other, politicians

evelopmental agencies are becoming more

erned with the need for rational land utiliz-
(Donaldson, 1978: bavison, 1982). The

encouraging aspect of this development is

wing appreciation of perennial tree crops
a'major and profitable componeht in any

‘.ping system, and of the need to involve

11 communities in development planning

er, 1977; Adeyoju, 1980; Doyen, 1980;

1980; wWiersum, 1980). The potential



ppreciated for many years (Douglas and
£, 1976) while, in developed countries,
integration of trees with agriculture

common, and concerns farmers, féresters,

am ek.at., 1978; Pierre, 1980; Stewart,
978) . In the humid tropics, trees represent
climax vegetation and traditionally, they
ive provided food, shelter and fuel (Earl,
§). Since they do not require soil
tivétion, and can continue photosynthesis
L.rtually throughout the year, tree food crops
far more 'energy efficient' than annual
%@ps (Bowers, 1982). sStands of economically
ful local or exotic Species can be used

- Stable successors to native forests, or to
nabiliate 1and that has been degraded

rough inappropriate cropping (Weaver, 1980:
) 1982) .

Agroforestry Systems may vary widely
both intensity and species composition,
depending upon local soil and climatic

mstances (Maydell, 1979; Nair, 1982).



~shiftingagriculture,is to be replaced

a life style based on agrogorestry,

‘ e are many traditional multicropping

tems, involing tree crops, that can serve

- models(Watson, 1983 ). They are typified

- the Kandy Gardens of Sri Lanka (Mc Connell

’ armapala, 1978), the Indonesian homesteads
 rwood & Price, 1976), the Nigérian Compound
'fs (Okigbo & Greenland, 1976) the South

an home gardens (Sundarraj & Mitchell, 1987)
| many others (Rea'tegui, 1979; Eden, 1980).
of these systems is tased on multistorey

- canopy that may produce timber, fruits
.food Crops. Such systems provide varied
me and food supply, and have Ssupported
able and satisfying lifestyle fﬁé

rations .

In the noth-eastern region of India
ift towards plantation/cash Crop system
been suggested to reduce the pressure

hifting agriculture ( Ramakrishnan, 1984

987 a). Apart from providing export-
ted econcmy(Ruthenberg 1976 ! Andreae

the perennial plant cover would protect soil

ffectively.
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NUTRIENT BUDGETING UNDER DIFFERENT

LAND USE PATTERNS.

The long term success of shifting
gg~cultnre depends upon the recovery
maintenance of soil fertility. 1If
nutrient lost or displaced during the
period of cultivation are approximateiy
nced by those replaced during the fallow
°d, the system could continue indefinetly.
maintenance of soil fertility in hot,

and high rainfall area is a serious

lem and is more severe in situations

e the cycle becomes short, due te poor
ery of soil fertility and increased
gﬁity of weeds. This in turn results in
ed crop yield under short cycles (Nye &
land; 1960; watters, 1971; Toky & Rama-"

nan, 1981 a; Mishra & Ramakrishnan, 1981).

When the forests are cleared and the

5 is burnt, all the cations are released
surface soil as ash. Heavy losses of

. nitrogen and sulphur occur due teo

lization during the burn (Nye & Greenland,

De las sales & Folster, 1976 Ramakristnan

» 1981, Mishra & Ramakrishnan, 1983 b, 1984).

ohosphorus though, there are no obvious
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hanisms of volatilization, losses, are

ported through convenction via particulates

‘thé atmosphere (Freedman, 1981). There are
nflicting reports on addition of phesphorus
hrough fire (Nye & Greenland, 1960; Stark 1971;
romgaard, 1984) and others suggesting some

ses from the system (Harwod & Jacksen, 1975;
hton, 1976; Mishra & Ramakrishnan, 1983).

yod (1971) reported massive losses for

éspherus through fire. Swamy and Ramakrishnan (1987
rted that the nitrogen and phoshorus losses due
fire under a 5 year shifting agriculture cycle

1

lower elevation ef Meghalaya was 550 kg ha~

, -1
@87, 2 kg ha respectively.

The total concentration of cations in the
- Solution depends upen the total concentration

anions. A high level of nitrate ifOn due to

i Wells, 1971) balances a corresponding
entration of nutrient cations in the soil
tion and therefore heavy losses through water

ur (Pormann et.al, 1968; Lewis Jr. 1974).

hed from the deforested
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; Stem. The amount of nutrient losses also
rgely depemd upon the quality and quantity
' nutrient release from litter (Singh &

makrishnan, 1982a; Ram 1986.),

The loss bf water through run-off and
rcolation, and consequent loss of sediment,
creases with the shortening of shifting
!’riculture cycle. This may be partly related
poor physical characteristic of the soil,

d also particularly to poorer crop-cover
oky& Ramakrishnan, 1981b). Toky and
tamakrishnan (1981b) reported that the short-
”'ing,of shifting agriculture cycle to 4-5 years
north-east 1India does not permit the
covery of soil fertility and has adversely
fected the vegetation cover, biogeochemical

d hydrological cycles.

Hydrological studies under terrace

. roecosystem showed that run-off and sediment
ses were mafkedly reduced due to terracing
ishra & Ramakrishnan, 1983a ) but percolation
Sses were found to be high. During the second

r of cropping on the same terrace rapid deplet-
s of the soil fertility were observed (Mishm

Ramakrishnan, 1983b).
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‘éptation are simplified versions of
cosystems . The total ecosystem
ér‘quantifying nutrient budget and

‘ £he northern hardwood forest has

fully done by Bormann and Likens,
everal studies have demonstrated

111 may remove substantial amounts
‘from thé foliage in horticultural

€ & Breazeale, 1908, Mes, 1954;

» 1958). Others have reported

r which passes through the tree
highér quantities of various

. the rainfall collected in adjecent
.*1955, 1959; vVoigt, 1960; Rahman,
~» 1967; singh & Ramakrishnan,
ents of nutrients in throughfall
r have been done by many workers

1, 1959; Likens et.al., 1971;

Most of the studies sucgest that

tion to nutrient cycling have

on than the contribution by

rtality of liiter has 1long
:v¢tal importance for
ic materials

SOl In tropical



any workers (Laudelaout &
1970; Egunjobi, 1974).
S of litterfall in

forests are available

ken up by the
;ﬁportant.
ling

in coffee,
Fukunaga,
ic matter and
'f:cénservation

ations have also been

tro & Rodriguez (1955a,b).

nutrient budgeting in
limited. The plantation
'hill areas of north-east

attention.
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S of energetic analysis

been questioned by many

tance, the policy recommend-
nalyst will often conflict with
- This has led to a long
‘between the economist
analyst as to the validity of each
ch (Georgescu- Roegen, 1979).
&ourably disposed consider the

C view as compatiable with a 'system’

and therefore a source of promise for a
understanding of rural develooment

s (Morse, 1982).

The increasing agricultural vields of

St few decades were possible through
ialization of agriculture involving large
'energy Subsidies, heavy fertilzer applic-

O the soil and sophisticated chemical control
res to reduce pest and disease infestation

JVe all high yielding crop varieties. Such
tural systems are efficient in terms of

time and labour inputs but are highly ineffi-

Irom overall energy point of view, as 5to1l0



' units of food enerqgy are harvested
offenergy input into the system
971; Steinhart & Steinhart, 1974;
'ishnan, 1981; Toky & Ramakrishnan,
ort (1971) provides relatively
ation on the energy expenditure
éﬂpeople of new Guinea highlands.
the farmers obtained an
ffbod,calories for each calorie
nditure during farming which

2V under more favourable conditions.
been suggested that it is possible to have
ed crop production without departing too
om this traditional system (Greenland,
Revelle, 1976; Mutsaers et. al. , 1981;
shnan, 1985c), which has been considered
most evolved system for the forested

bof the humid tropics (Conklin, 1957; Carneiro,
Nye & Greenland, 1960; Walters, 1971:

ishnan, 1984a).

| Terrace cultivation in north-east India

und to be energetically inefficient (6.7)
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& Rahakrishnan, 1982) due to heavy input
'iiizers every year besides lgbour input
racing. This system is comparable to
atively more modern Indian agricultural
5 where 9 units of food energy is

ted for each unit of fossil fuel energy
into the system (Mitchell, 1979).

+ terrace cultivation was found to be

> than most indﬁstrialized western agricult-
ystems, where only 1 or 2 units of food
is harvested for each ﬁnit of input
ing, 1975; Spedding & Walsingham, 1976;

19763 Pimentel & Pimentel, 1979).

- Valley cultivation, which needs very
 nutrient input because of natural drainage
‘these systems from adjoining hill slopes,
2rgetically efficient in north-east India

a & Ramakrishnan, 1981).
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bandry System:

lation growth rates indicate that by
g0 o fooa willibe required to
“d-irement of the worlad populatibn

In a world already suffering from
lnutrition and i;deed facing large

n iﬁ‘the Years to come, crucial '
ding £he orientation of protein

t now be taken by developmental

jé food products of animal origin
igh quality proteins, animals

nt and ;ell defined role to play
d balanced foéd production system
7). At present animal production

@i_world protein needs (Pimentel

Traditional farmers consider animal hus-

as an‘essential activity along with

_Nkure for the persistenqe of the system and
»zof the family (Rappaport, 1971:; Ramakrishnan,
eirez et.al: 1986). The energy efficiency
e (for meat) was found tc be very low

an 1) (Leach, 1976). This is because

need more food energy‘input. Since ruminants

to graze in remote areas unsuitable for



Z;preduction due te topography, climate, etc.,
nsive r%;hing systems consume very little

ort energy and may therefore be considered
getically efficient (Wilson & Brigstocke, 1980).
al scientists have adopteé a positive approach
aluating ruminants as prm?ucers ef human food
ter, 1975; Pimentel et.al., 1975, Wedin et.al.,
) . Rappapert (1971) has discussed the importance
embage swine husbandry as a practical way to

re excess of food energy harvested during some
preductive years. With an energy expenditure

MJ over a 10-yr périod for raising a

;'e pig under Tsembaga system andbwith enly 1.5%
turn on food energy feed te pig meat energy,

rding te the calculations of Pimentel and Pimentel

¢+ this system is net very efficient. Mc Arthur

» a leading Austratian nutritional anthropeologist,
ggested that killing of swine. in smaller numbers

e frequent intervals would be more efficient

'a nutritional and ecological point eof view.

Swine husbandry is an ;Ptegral part of shifting
ulture in north-eastern region of India (Mishra

; makrishnan, 1982). 1In fact the tribal farmer of
, region consume pigs not enly as part of his

al Blict but makes a feast of it during celebrations
ted te shifting agriculture procedures. Again the
region why swine husbandry is part of shifting
1lture system is because of its in expensive

enance costs.
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VILLAGE ECOSYSTEM = °

The way many societies have evolved in

e past in harmony with low levels of energy
upply to the society would provide clues as
how modern societies could adapt to the
mitations imposed by energy. input-output
alysis of a singlg tribe iilustrating their
sponses to their énvironment. the work of

e (1966) RrRappaport (1971),Hand Mishra and
makrishnan (1982) are impoitant. In Lee's
udy, the input-output approach to subsistence
S shown that kung Bushman in the Dobe area
'_xn éerive an adequate living from only a

dest expenditure of their time and effort.
~estimated that the per capita vield of food-
uff was 8,95 MJ which was in excess of 0,69 MJ
 their energy requirement ﬁer person per day.

ppaport (1971) described the importance of

,?a:Guinea. Makhijani and Poole (1975) studiegd
rgy flow in a number of prototype villages in
eloping countries. (ﬁ;)concluded that farmers

developing countries often use more energy
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jhectare than those in industrialized nations.
data showed that gross energy input per capita
‘ ied from 1.5x104 MJ per year in India to

s 0t MJ in Mexico. The efficiency of converting
. energy input into useful work was about 5%
India and 25% in Mexdico, as a result of which

ty times more useful energy was available
~person in a typical Mexican village. Revelle

) tabulated the use of énergy in rural_.India.
ding to him, enérgy use per person in 1971

1, 3.3 times the energy in food

129.7 MJ day”
sumed. More than 89% of this energy was from
al sources, and leés than 11% was from

ercial sources. Briscoe (1979) through his
y on a Bangladesh village: (Ulipur) showed
#xabout 10% of the totél food intake of the
 lation is accounted for by useful work. The

important sectoral activities are household

agricultural work, and fishing which

>

1i punted for, 45%, 28% and 15% respéctively of
:total output of useful work. Although the

gy system in Ulipur is frugal, with virtually
;products and by-=products peing used for some
oses, the use of energy is inefficient,

arraj and Mitchell (1987) on the basis of
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iled analysis of ecosystem function of a south
lian village concluded that this wvillage operates
close to biological limits for biomass

uction, with a high intensity of biomass use

) which attests to the sophisticated management
niques followed by some of the rural communities
the region. One of the first few studies on
llage ecosystem from north-east India (Mishra
Ramakrishnan, 1982) showed that the per capita
food production in the village exceeded the food

gy consumed by the people (Khasis) by 16.64
day-l. This enerqgy efficient village ecosystem

‘closely linked to their natural forested

ronment.,

- For over a third of the world's population
ated in the developing countries, fuelwood

h is a scar; commodity, is a major problem of
ly life, Aécording to Eckholm (1975), no less
n one and a half billion people in developing
ntries derive atleast 90% of their energy needs
m wood and charcoal; another one billion depend
n this for atleast 50% of their energy needs.
essive use of fuel wood and ever increasing
ands for it have caused fuel wood shortage in

ny developing countries (Paéca, 1981; Montelam-

and Clement, 1983; Baidy,., 1984). Most of



29

e studies that have been done on deforestation
developing countries have indicated quite

early that fuel wood extraction is one of the

ajor causes for depletion of forests. Ramakrishnan

.al. (1981b) from north-east India reported that

| .

&

e of the major consequences of the shortening
the shifting agriculture cycle has been fast
pletion of fuel wood resources in the region.
is is aggravated due to law efficiency of |
ilization of fuel wood energy in the developing
kprld (Leach, 1976), where per capita consumption
enerqy for cooking is considered to be between

o-and-a-half times more than in the west.

e Present Work:

Shifting agriculture (locally called

m) is a predominant form of agriculture in the
th-eastern hill region of India (Figure 1).

er cultivation for a year or two, the land

- left fallow, again to be cultivated after a
years. This time lapse before cultivation

. the same site is called a shifting agriculture
le. Formerly, the shifting agriculture cycle
s fairly long, ranging from 20-30 years, which

sured that the system was self-sustaining and
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Tharmony with nature. However, under the present

conditions of increased population pressure
"réduced acreage, the shifting agriculture cycle
Eeen reduced to 4-5 years. This, in turn, has
ersely affected the quality of the environment
in terms of soil fertility and forest cover
“amakrishnan et.al., 1980; Ramakrishnan, 1985,
a view to arresting and reclaiming the degr-
d forest areas the Governmental agencies have sugg-
d varied alternatives; 1like terrace cultivation
/or a shift towards pPlantation/cash crops.

apple is one of the traditional plantation crop
»Mn by the khasis. Besides this Apatani tribe of
nachal Pradesh, surrounded by several other tribes

Practising shifting agriculture, have developed

manent and sustainable wet cultivation of rice(ﬁ@lqy

The present comprehensive study on the varied
use patterns at Naya bunglow (25°45'y 91°54 g )
ghalaya, ziro (27%36'y 93°49'E) andg Raga
4'N93°51E) in Arunchal Pradesh are part of a
er study on the ecological implication analysis

€Se land use patterns in the north-eastern hill

n of India,

While dealing with these varied land use
Ins in Meghalaya and in Arunachal Pradesh, the

es between land use, animal husbandry and
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&

7tic sectors have also been looked into in

f.to obtain a wider ecological prospective

:he implications of the land use activities,

S hoped that this study would help in designing
‘JAOQically and economically viable land use

tems in the region.



