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Preface

A two-day seminar on the Socio-Economic Problems of the Shifting Culti-
vation in North-Eust [ndia with special reference to Meghaiay: was held by North-East
India Council for Socijal Science Research on 18-19 June 1976 at Shillong A macro-
level  study  of the problems of integrated development of North-Fast
India was made by this Research Council in March 1975 which wus followed by a micro-
level study of the problems and prospects of the Tex plantation industry of the region
in November 1975. This seminar is its third atiempt to study the problems of the region.

The Shifting Cultivation is an important agricultural practice i the hill re-
gion on North-East India. It is not only a source of livelihcod for half a miilion {ami-
lic: of Tripura, Assam. Manipur, Meghalaya, Mizoram. Nagaland and Arunachal
Pradesh. it is intimately connected with their life-cycle.

The main theme of the seminar was 'divided into four panel discussions :
(@) Historical and Sociological, (b).--Economic (c) Ecological and Technological,
(d) Open Panel. Prof. M.C. Goswami: “ProfSssor of - Anthropology. Gauhati Uni-
versity, Dr. P.C. Goswami, Professor of Agricdltural Ecenomics. Aossae. Agricul-
tural University, Jorhat. Dr.”D;N. Barthakur, Director, Jndian Council of Agri-
cultural Rescarch Complex, Norfh-Eastern Hill Region, Shillong and Dr. (i.S. Arora,
Professor of Sociology, North<Eastern -Hill University, Shillong. presided over diffe-
rent pane! discussions. Mr. B.M. Pugh. an eminent Agronomist of this region pre-
sided over the concluding sessioif.. Dr. 'D.D. Narula. " Diiector, Indian Council of
Social Science Research. New Delhi inaugurated the Seminar which was presidad over
by Dr. P. Goswami, Protfessor of Folk-Lore Research. Gauhati University. Dir. K.
Alam. Proi. S. Sen, Dr. B.P. Misra. Prof. B.B. Dutta, Dr. N. Saha and Dr. R. P,
Awausthi were Rannorteurs for the various sessions. A large number of ficld cxperts.
cconomists,  sociologists, anthropologists, soil  scientists.  animal husbhandrymen.
forestrymen. soil conservation engineers, social scientists and social workers from
different parts ol the country attended the scminar. We are thankful to ull of
them.

Although a numbei of siudies have been made on the problems of shift-
ing cultivation. hurdly any study has been made from multidisciplinary point of view.
A close look at the list of puarticipants given in the appendix reveals the multi-
disciplinary  nature of  approuch. '

All papers read in the seminar are included here in the book. The consensus
of the seminar may be seen in the appendix. The note of Mr. P.R. Mawthoh is
also added (0 in the appendix as the paper reached us late.

Captain  Williamson A. Sangma, Chief Minister of Meghalaya, Dr. M.S.
Swaminathan, Director-General. Indian Council ol Agricultural Research, New Delhi,
Prof. Barun De. Hon. Director, Indian Council of Social Science Rescarch. Eastern
Regional Centre. Calcutta, Mr. K.M. Mirani, Secretary, North-Eastern Council.
Shillong took keen interest in the seminar. We are grateful to them. We are parti-
cularly gratelul to Mr. K.K. Sinha, LA.S., Secretary, Department of Agricultural.
Meghalaya, Mi. P.S. Ingty. Director, Soil Conservation Meghalaya, Dr. D. D.
Narul:, Director, [CSSR, New Delhi, Dr. D.N. \Barthakur, Director, ICAR Research
Complex, Shillong, Dr. M. Aram, Director, Nagaland Peace Centre. Kohima and



Rev. Brother R. B. Vieyra, Principal, St. Edmund’s College. Shillong for their help

and assistance for the success of the seminar. We thank Mr. M. Chakravarty. Mana-
ger. Ri-Khasi Press.

5 Shillong for bringing out the seminar papers in record time.
We take this opportunity (0 thank all our friends and well wishers for their very
constructive support to all our work.

Shillong. B. Paken
g o : )
10 December 1974, J.B. Bhattacherjee
B.B. Dutta

B. Datta Ray.
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The Prehistoric background of Shifting Cultivation

Dr. Tarun C. Sharma
Gauliati University.

Abstract :

The origin of shilting cultivation could be traced back to the Neolithic period
dated to c. 7000 B.C. on the basis of archacological data. This marked a revolutionary
change in human societies from lood-gathering to food-production. 1t is interesting
to note that this method of cultivation still persists among many primitive communi-
ties of the world. These primitive agriculturists use very simple agricultural tools such
as, digging stick. hoe and iron knives. The prehistoric shifting cultivators used stone
axes and hoes. Among the present day shifting cultivators, the agricultural opera-
tions remain unchanged, the only appreciable change. we noticc among them is
in the level of equipments i.e. the stone tools of the prchistoric farmers are replaced by
iron tools in the present day. The causes of continuity of this prehistoric system are
linked up with the ecological. economic and cultural factors. This speaks well as
to why many of the new methods of cultivation recently introduced in the tribal socie-
ties are yet to generate the process of cultural acceptability.

Introduction :

We learn from the recent archaeological and Palacontological discoveries
in East Africa that humanity on our planet is 3.5 million years old. The radio-
active dating methods, which are the recent innovations in Archaeological Studies,
have pushed the age of man from the previous estimated date of onc million years to
such a long antiquity. For more than 99.9 per cent of the total span of humanity,
on earth, man was a parasite. Being ignorant about the techniques of frod-production
he had to depend for his subsistance entirely on the wild animals and plants
He lived by hunting wild animals and by gathering roots and tubers ot wild planis. On
technological level. he is regarded as u Stone Age man. because, being ingorant about
metal, he utilised stone for fabricating tools and equipments. The nature of the sub-
sistence pattern demands that he must lead a nomadic !ife. Throughout the vast
era of Stone Age. man had made no fundamental change in his attitude to the exter-
nal world i.e. Nature. He had remained confent with what the Nature could offer
him.

Itis known through archacological discoveries that by ahout 7000 B.C. man’s
attitude to his environment underwent fundamental changes. [t may  be
accident that he took to hoe from bow, i.e. [rom hunters he became food producar. The
eflects of the productive economy as against food gathering economy ol the Qld
Stone Age upon human socicties were so impresssive that they stand out te vs as re-
volutionary innovations (Childe 1956). This had cnabled prehistoric Stone Age communi-
ties to excreise control over his food supply. Man began to plant, cultivate and improve
specics of edible plants by selection. These prehistoric communities also  experimented
in domesticating wild species of goat. shecps, pig. cattle etc.

Among the food-plants cultivated by the Neolithic people rice. wheat, barley,
millet, maize, yam, swect potatoes provided stapple food. The domestication
of these plants from their.wil(_l species was not possible in all the areas of the world
occupied at present by cultivation. The domestication of these species of plants could



fake pla: - in these areas where the wild species of these plants are available. As for
exampte. the wild specics of rice grows in a limited area of th_e world covering Southern
China. Southeast Asia and Northeastern India. On botanical evidence, it is .tl‘.cjre-
fore logice' to scek for the domestication of this cereal plant in thesc areas. Similar
is the case [or the origin of cultivation of wheat and barley in the highlands of western
Asiin. !t therefore follows that the idea of cultivation spread to different parts of the
world from the above mentioned regions. These are therefore teimed as ‘Nuclear
arcas’ of food production. As in case of the Old Waorld there are separate nuclear arcas
for plant and animal domestication in Americas. mainly in the Mesoamerica.

Neolithiz  Methods of Cultivation :

We are primarily concerned here to delineate, il possible, by archacological
methods the tecliniques of food production in the prehistoric times and to exanine if
some of these techniques stand in the line of  ancestry of some of the methods of cul-
tivation of the modern times. Authorities are of opinion that prehistoric man be-
fore they acquired the knowledge and experience to grow plant, experimented in
improving the growth of wild species by tending the seedlings. They gathered the
cains of the wild species thus tended and used them to supplement their animal food
collected by hunting. Archacologists have shown that the Natufians - a mesolithic or

Middle Stone Age community of former Palestine were a pcople of this transitional
stage.

In the next stage man experimented in growing plant by sowing seeds. From
the distribution of prehistoric sites of the early food producers. it is evident that the
ncolithic farmers were hill or highland dwellers. They cleared a patch of jungle on
the hill slopes by cutting the trees. grasses and creepers with the help of the stone
axes and then setting them in fire. They had no implement to till the soil as we do
in case of plough cultivation . They used a dibble or a digging stick, which isa poin-
ted tool of wood or bamboo used for making holes in the ground for planting
seeds in the cleared hill slopes. When the secds g erminate weeds also grow along with
the scedlings. FFurther. every shower of rain would wash away the loose soil from
the hill slopes thus exposing the roots of the seedlings. The removal of weeds and
covering the exposed roots of the seedlings comprise the main agricultural occupation
of the highland cultivators. For these putposes, they used stone or wooden hoe or
bambao scrapers. In all the prehistoric sites occupied by the early farmers, we get
large number of stone implements called ‘celts’. These stone implements are classi-
fied as axe. adze or hoe blades. The hoe blade js generally hafted to a crooked
bum.boo haft by mounting the blade perpendicularly to the long axis of the haft. The
survivals of wooden hoe and bamboo scraper are very rare in prehistoric sites, but the
prevelence «f these agricultural tools is known among the primitive farmers of the
bresent dav. V. Gordon Childe identified the neolithic farmers of the Danube valley
as momadic  cultivators (Childe 1957). K,C. Chang has proved through archacological
methods that the Neolithic farmers of Formosa were shiftine cultivators (Chang, [970).

The History and Archacology
of  sShifting Cuitivation :

It is therefore clear that we can trace back the history of shifting cultivation
to about 9000 vears [rom the present. It is cerlainly a matter of great interest to us
that aze old prehistoric methods and techniques of food-production are still valid as
the principal modc of subsistence among our tribal brethren. Although they are ex
posed to the forces and influences of advanced civilization with all its lures and attrac-
tions for about two hundred ycars, their main agricultural pattern has not changed,
the only diflference we observe is that the stone implements of the prehistoric shift-
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mg cultivators have been reolaced by iron tools with the oxception of the primi-
tive cultivators of some of the pacific islands who still use stonc axes and lioc
Blackwood, 1950). Some ol the Kuki tribes of Northeastern India are reported to
have been using stosic hoes till the middle of the iast century (Gedwin  Austen
18753

Shifting Cultivation in India :

It has been estimated that about 2.6 million iribal people living in the interior
hilly arcas practise shifiing cultivation (Vidyarthi, 1975). The arca covered under
this type of cultivation is estimated about 1.35 million acres spread over different
parts of India. This type of cultivation is wide-spread among the hill dwellers of
Assam. Meghalaya, Nagaland, Mizoram, Arunachal, Manipur, Tripura, Bihar, Orissa
Madhya Pradesh, Andhra Pradesh and Mysore. It is known in diffcrent arcas by
a varicty of local names, In N. E. India itis called Jhum. In these widc-spread
areas, there is a remarkable uniformity of the methods of cultivation. The cycle of
agricultural operation in all these arcas is marked by ihe following stages :—

(1) Selecting the forested hilly land;

(2) Cleaning the forest tract by cutting down the jungle;
(3) Burning the dried forest into ashes;

(4)  Worship. and sacrifice;

(5) Dibbling and sowing of seeds;

(6) Weeding; (7) Watching and protecting the crops;
(8) Harvesting; (9) Thrashing and storing;

(10) Merry making; (I1) Fallowing.

The above mentioned processes speak well about the most simple and
primordial nature of shifting cultivation. The digging stick used for planting seeds is un-
doubtedly the crudest agricultural tool used by man. It is nothing but a branch of a tree
pointed at the onc or both the ends. On the day of sowing which is a ceremonial day
for the whole villuge. it is interesting to observe that the male members of cach family
on reaching the Jhum field early in the morning engage in preparing the digging sticks.
The dibblﬁlg and planting seeds is an ¢ clusive job of the female members. The male
members sow sceds by broad:asting. Theie are some varietics of cereal crops. such as
millet, the secds of which is sown by broadcasting. All other varietics ol corus,
and vegetables are planted by dibbling.

Conclusions :

The most remarkable feature of shifting cultivation is that almost all (he
variclies of cereals and vegetables, are grown in onc Jhum field, which is impossible
in case ol wet plain land. This is probably one ol the reasons as to wiy the
simple communities still c¢img to this method of food production. The otier im-
portant lactors arc — (1) the mode of adaptability in an ccosystem which pro-
vides very little alternative; and (2) the tradition which dies hard. The whole gamut
of primitive society is intciwoven with the mecuns of food production, which in
this casc. is shifting cultivation. Their way of lile. training ol youths, ithe whole
social and political system, the ceremonics and [festivals, in other words their philo-
sophy of life is a product of this system ol economy. Culturc and socicly are
susceptible 1o changes but the ceology offered by the geographical environment
could hardly be changed. This speaks well as to why many of the new methods
of cultivation recently introduced in the tribul areas are yet to generate the provess
of cultural acceptability.
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Shifting Cultivation : A Plea for New Strategies

Prof. P. K. Bhowmik, M.Sc.. Ph. D., D. Sc..
Calcutta University.

The backward communities. the Scheduled Castes and the Scheduled Tribes.
have drawn the special attention of the Government of Free India. If we believe in India’s
national solidarity we are to subscribe (o the view that all the different parts of it should
move forward conjointly. In fact. if a part of the nation lags behind. it will be hanging
like a deadweight from the rest of the country. Hence making suitable arrangements to
enable the backward people Lo move along with others to integrate themselves with the
mainstream of the national life is necessary. The economic development of these
groups of people. therefore. is a must. '

The present paper seeks to deal with the economic problem of the hill people
centering around the shifting cultivation. According to many. shilting cultivation is
the natural way of life of soms Tribal pzople —the natural source of earning their liveli-
hood. According to others. shifting cultivation is detrimental to forest economy —
therefore, to national economy — as it leads to wanton destruction of forest and the
resultant erosion of soil, ete. Onc should consider the problem as a part of the
broader socio-cultural milicu and an eco-technological system. In the first part of the
paper a description of the way of life of the shilting cultivators and the ecological
system they belong to, are, in brief, described. The second part deals with the arguments
for and against the shifting cultivation. In the final part of the paper certain suggestions
are oflered by the author in relation to the problem. With the emphasis on Social Plan-
ning in India there has been a shilting emphasis on the shifting cultivation — a tradi-
tional technique of primitive farming adopted by different tribal communitics in many
parts of the Indian sub-Continent.

I

Shitting cultivation is described as slush-and-burn or swidden in the English
language whereas in India, the process of shifting cultivation is dilTerently known in difle-
rent tribal belts. In north-easi India it is known as Jhum or Jum; in Orissa as Podu,
Dabi, Koman or Bringa; in Bastar as Dcppa; Kumari, in  Western Ghats; Watra,
in S.E. Rajasthan; the Maria call it Penda; Bewar or Dahia in Madhya Pradesh.
The shifting cultivation is prevalent in other parts of the world, specially in Sumatra,
Northern Burma, Borneo, New Guinea and in many parts of the African continent.
The usual process demands the selection of a plot on or near the hill side or jungle.
Then, after winter. itis cleared oil by felling of tress and lopping off the under growth
which are left for drying. Shortly dry leaves and  bushes are set on fire to turn these to
ashes which are scattered over the ‘ground. Very simple implements like dibble or-
digging sticks or bill hooks are uses to make holes for the seeds. No animal is cm-
ployeq, there Is no artjficial irrigational system. initial investment is very little. A little
earth is covered over Lhe holes and after rain seeds begin to sprout and when ripe is har-
vested. After raising the crops twice or thrice, the plot is shifted to another place due to
loss of fertility of the soil; the old one is lelt {or years to recuperate. Period of recovery
varies from pluu_‘e Lo place, with a range between four and twenty years. In conformity
with the ecological condition and the technologi.al knowledge of the people there are
specific implements which are intimately associated with the jhum cultivation in the
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castern and the north-castern [rontier of India. A list of implements mentioning  the
scope of their utilization in the process of cultivation may be noted as under :——-

Name of
implement

Table - 1

Implements  used :

Primary
use

1. Axe

2. Dao

4. Digging stick

A

. Clod crusher

6. Rake

-4

Winnoing fan

For [elling the big trees
while jungle is cleared for
cultivation

(1) Itis used for clearingjun-
gles particularly the branches
of the trees and undergrowth

(if) 1t is used lor making
holes for planting the seeds
in the jhum field

It is used primarily for turn-
ing up the soil to make the
licld ready for cuitivation

It is specially used for making
hoies on the ground for plun-
tinz the sceds

Secondary
use

Occasionally 1t is used as an adzc
for giving concrele shape to the
wooden  handles of the imple-
ments associated with cultivation

(i) It is occasionally used lor re-
moving the unwanted weeds by
cutting them ofl' from their stems

(ii) Somelimes it is used for pre-
paring the handles of the agri-
cultural implements.

(i) It is sometimes used for clod-
crushing with the blunt side which
receives the handle.

(i) It is also used for levelling the
ground, repairing the ridges and
for removing unwanted weceds by
scraping as well

(i) Sometimes it is uscd for clod-
crushing purposcs.

(ii) Occasionally the digging stick
is used lor destroying the unwan-
ted weeds in the jhum field by
beating them so as to remove the
the leafy portion from the stem

It is used for crushing the clods

in the field

It is used for collecting together
the leaves small branches. unwanted
weeds which arc distributed scatt-
credly all over the feld

It is used for separating the
food grains (rom the unwan-
ted particles of the waste products

It is also used for the same purpose
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Bose noted that in dillferent parts the process or technigque of cultivation
is the same and more or less uniform though rainfall and topography and the nature of
crops vary. [t has been estimated that about 26 lakhs of pecple praciise shilting cultiva-
tion in various States and Union Territories of India like Nagaland. Arunachal, Manipur,
Tripura. Orissa, Bihar, Madhya Pradesh, Andhra Pradesh. Tamil-Nadu. Maharastra,
Mysore  (Karnataka) and Kerala. According to the Report of the Commission for
the Scheduled Castes and Scheduled Tribes (1960-61) total area under such cultivation
may be estimated to be 14 lakh acres (Since land changed due to rotation hence total
area estimated mut be 5 times the actual area under cultivation at any particular time).

Crops vary from arca to area. The hill tribes of Assam. Meghalaya. Arunachal,
Nagaland. Manipur. Mizoram and Tripura produce various agricultural products in
their jhum field. The produce food grains, vegetables and also cash crops. Among the
foodgrains coarse varietics of rice is the *principal crop followed by muize, millet. job's
tears ete.  Cotton is another important product of the jhum field. Potatoes in certain
places has been introduced recently. Among the vegetables, pumpkins, cucumbers, yams,
arum are mainly cultivated. Besides these varicties. tobacco. chillies, ginger. indigo. etc.
are also occasionally cultivated. By and large. these produces are sold in the market
by which the people get cash money or other daily commodities though food crops are
consumed by the people.

Other factors are also involved specially, some magico-religious activities in
connection with many communitics in selecting the sites. Joint endeavour or mutual
aid in preparing the field. for harvesting is in vogue in many commodities.

11

There are two divergent views regarding shifting cultivation : the first ol
whicl appears to be 4 narrower one, and the second. according to the author. seems
to be a more liberal and humane.

Shifting cultivation. it is not denied, does some damage to the forest. It. there-
fore, proved to be a perpetual bugbear to Forest Department. ACCOFdln" to it, it is ruin
ous ard waslelul. It drics up the springs of the hills. causes soil waste-crosion; destroys
valuable forest; adversely aflects rainfall and deprives the “people ol the beneﬁts of the
forest produce.

Mr.  Nicholson. one time Conservator of Forests in Orissi, giving evidence
before the partially Excluded Areas Enquiry Conmmittee of Orissa. observed that
“The Damage done (o the forests by shifting cultivation was serious and only under
certain conditions where the arca of land available is large and population small
such cuitivation does little harm’ (Emphasis added).

Dr. M. L. Bor, Botanist of the Forest Research Institute, Dchradun re-
marked in his presidential address to the Botany Section of the Indian Science
Congress. ol all practices initiated by men. the most anxious is that of shifting
cultivation.”™ Anyway, how far such a view is correct is a point for examination
and in the subsequent part of this paper the view has been examined.

The other view. which is modein and more liberal, considers the practice
as an organic responss ol the people engaged in it to certain specific ecological condi-
tion, rather to a particular eco-techno system. Here Shri M.D. Chaturvedi's opinion may
be taken as a rcplwentatlve statement : “The notion Wldel) held that shifting cultiva-
tion is responsiblc in the main for large-scale soil-erosion needs to be effcclnel) dis-
pelled. The correct approach .... lics in accepting it not as a necessary evil. but re-
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oreunising it as way of life; not condemning as an evil practice. but regarding it as
an agricultural practice evolved as a reflex to the physiographical character of land.”

Those who subscribe to the opinion that shifting cultivation results into
soil erosion will find it disquieting that shilting cultivation is a response of the tribal
people of the hill areas to the problem of erosion of fertile top soil of steep slopes. As
Mr. M.S. Shivaraman, Adviser to the Programme Administration of the Planning Commi-
ssion. observed in 1957 : “It is a mistake to assume that shifting cultivation in itself
is unscientific land use. Actually, it is a practical approach to certain inherent difficul-
ties in preparing a proper seedbed in steep slopes where any disturbance of the surface
by hoeing or ploughing will result in washing away of the lertile top soil. The tribal
people. therefore, take care not to plough or disturb the soil belore sowing. The destruc-
tion of weeds and improvement of tilth necessary for a proper seedbed are achieved
with the help of fire .... In most of the intcrior areas. where communication is not
developed and not sufficient land suitable for terracing is available jhuming

alone can be done for the present and as such every effort should be made to improve
the fertility of the jhumed land.”

. Mr. S.H. Howa'rc.i. another former Inspector-general of Forests. recommended
regulation, and not abolition. of shifting cultivation, “Which means that if a longer

period of rest is given between the fellings, there is little danger of soil erosion.” Almost
a similar view was shared by Mr. J.P. Mills.

The author likes to close this section with an emphasis on the practical as-
pect of the problem. The hard fact is that nearly 10 per cent of the tribal population
(according to the Dhebar Commission) depends on jhuming. and they cannot be de-
prived of their land. their livelihood and their way of use on the basis of some theore-
tical opinion which is not shared by all the scholars alike. May be, shifting cultivation
is not an ideal method. It is crude but it is interlaced with the way of life of people
who possess a crude technology and a very little capital. At the same time the problem
of soil erosion is there, the problem of improving the techniques of exploiting nature
remains. Shifting cultivation cannot be wiped out with a stroke of pen by the legislators.
It will take a lot of time to replace the system totally. In the meantime, the proper

course Is to regulate it, experiment with it, improve it, and, what is most important, try
other alternatives. '

[

One of the chief objections raised against shifting cultivation is that it leads
to deforestation. as the hill people who engage in sﬁiftina Tultivation indiscriminately
destroy the trees. the forest. As trecs arc aegtroyed crosion of soil takes place and it
is only one of the hazards of deforestation. The uﬁthor'g humble question is : while
shifting cultivation had been pure used by the hill peop]c‘ through the centuries, did it
create any ecological imbalance? Or, do we face the crisis ol ecological imbalance cause
by deforestation by contractors sanctioned by the Government ? A lot of plain-speaking
is needed. And what do we find in reality ? While the hill people have to depend on shif-
ting cultlvatl_on for sheer sustenance. for survival, and. therefore. cause some amount
of deforestation. we, the gentlemen. raise a hue and cry : ‘they" arc destroying the forest.
Byt when contractors destroy the forest for collecting timber for furnishing the quarters
of gentlemen. for their multi-storied building. for providing the slippers for the rail-
ways used by them, we miss the fact that deforestation is caused by these contractors as
well. Here th;‘ zugthor insists on the Government's and the Social Scientists’ making a
survey or enquiry in order to examine how much of deforestation is caused by shifting
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cultivation and how much of it is done through the activities of the contractors
enjoying licence from the Government.

_ A charge allied to the first one is that the tribal people who are engaged in shift-
ing cultivation fell trees indiscriminately. This charge has not a very solid foundation.
The author wonders how one misses the fact that the tiibal people have a very close link
with nature, with the forest. and. they too, are lovers of tiezs. In fact these pzople draw
their sustenance not only from shifting cultivation but rom different kinds of forest
produce. Naturally, they. for their own interest, would not destroy trees indicriminately :
they would save those trees wherefrom they get fruits or other things which they can use
for their own purpose. One may take the instance of the Samanthas ol Andhra Pradesh.
for whom ‘podu” (shifting) cultivation is the major source of livelihood (Tribal Cultural
Research and Training Institute, 1972 : Ch. 1V). It is found that the Samanthas also
collect roots, tubers and herbs for their livelihood. They preserve and not destroy them.
Secondly, the food also includes Caryota Palm products. These caryota palms ‘“are found
on the mountain slopes. The Samanthas do not fell the tress on the hill slopes when the
clear for *Podu’ cultivation™ (Ibid.. 48). The same applies to Mango, and jack trees,
the fruits of which are important constituents of the Samanthas. and to Tamarind trees
produce of which has both a dietary and commercial value for the Samanthas. Then,
as the author has been informed, in Manipur, groups of people engaged in shifting cul-
tivation do not destroy but presume and grow with cuare those trees which have a commer
cial value. In fact, When they fell such trees, they do it for meeting the costs of running
schools for their children and other welfare schemes.

Now. the author likes to draw the attention to one basic problem. These tribal
people engage in shifting cultivation for earning their livelihood. With a lot of labour
they make an area cultivable. In fact, thanks to their peculiar efforts the slopy ridgeis
turn into terraces. Now once this terracing is done, it is found that non-tiibal people
occupy the terraced plots of land, and thus force the tribals to have recourse to activi-
ties that may prove to be detrimental to the forest. Now. should those people. who are
critical of the tribals, take some measures for stopping the ouster of the tribals from the
ground which was prepared through their untiring toil ?

Another problem of these people is that because of the abserce of adcquate
marketing facilitics, these tribals do not get adequate price lor the commodities they
sell. If fact, they are forced by circumstances to sell whatever they have ‘o sell to the
‘middlemen’ at throw away prices. Where would these people then go? What steps
have been thought of for putting a stop to this exploitation by the middlemen ? We
have passed zemindary Abolition Acts. Why don't we pass laws for abolition ol
middlemen system in the sphere of tribal economy ?

Most of the times these tribals suffer because of lack of proper marketing facili-
ties and communication facilities. They have to travel a long way for collecting som -
bare necessities of their life. And a portion ol whatever little they carn is wasted on th.
way. The Government can make arrangement for making the necessaries of iife avail-
able to them, say. through micro-growth centres or corporations for tribal devclopme s
like the Girijan Corporation of Andhra.

Then, as it is evident from what has been said a little carlier the tiibals like to
preserve many trees. And arrangements may be made so that trees loved or liked by
these tribals grow or are grown in the areas wherc these people are allegedly found
causing deforestation. These tribals may be introduced to the cash crops and attempts
should be made to enable them to appreciate the value of these.

Il one forcibly stops shifting cultivation it is coramonsense that one shoulid
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also think in terms of providing people dependent on it with alternative means of liveln
hood. Naturally. measures should be taken to sce that these tribal groups are trained is
other types ol occupation. They should be given training in raising trees protecting plan-
and trees e:~. Cottage and Small Industries and indigenous handicratts should be deve-

foped in tribal areas. One should sec to the fact that the tribal people get jobs there and
thev arc not exploited.

They should b2 given an education which is in tune with the eco-techno system
thoy b:long to. Their love for nature and forest should be reinforced through the edu-

cation. It should be ensured that they can utilise the education and training they receive
for cnriching their life.

The thrust of the paper is luid on the fact that shifting cultivation should not
be viewed simply as a menace but as a part ol the way of life of the people in it. Then
and then only the rational behind it and the nature of it can be undeistood. And once
this understanding s there, the ‘modern people’, the rational people can come out of
the grouves of their own prejudice. The shifting cultivators are not wanton annihila-
tors of trees and forests. They have something with them which many of the plain people,
particularly intclligent and modern people of our country lack in. The story of co-opera-
tive movement is not one of success despite tremendous effort and huge expenditure in-
curred by the Government. But these tribals have an clement of mutual effort and depen-
dence among them. This cooperative feeling which is ingrained in them can be fostered,
if effort is made by the Government. It is no use blaming the shifting cultivators for
deforestation. Provide them with some alternatives which must be in tune with their
broader way of life, their social system, which is interlaced with the ecological system
they belong to. they will not destioy the forest; wipe out their hunger, poverty and ex-

ploitation and yet preserve and foster their basic principle of mutual aid and corporate
spirit.
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An Analysis Of Garo Data

Dr. D.N. Majumdur,
University of  Gauahti,

Shifting Cultivation, it it A Way Of Life ?
n

Every human being belongs to a group which has its culture. The material
artilacts which he employs to make a living or to protect himself from the elements from
the material part of his cuiture. His belicfs concerning his relationship with nature. rules
and regulations governing his relationship with other individuals; his attitudes, his values
all form the nonmaterial aspect of his culture. In short, the way of life he shares with
other members of his group is his culture. Gittler’s (1952) remark that **a particular
consists of a mode of life characteristic of a particular society™ is relevant in this respect
We want ot emphasize here that the totality of culture, and not a part of it, is the way
oflife of a particular group.

When we say that culture is nothing but the sumtotal of the lifeway, we do not
imply that whether it is culture or the lifcway. is temporally fixed. Any culture is liable
to change from one point of time to another. No culture can remain static. The condi-
tions which make a culture to exist change, and alongwith these the culture is also bound
to change. According to Nisbet (1969) change is one of the na ures of culture. He also
considers change as immanent; there are forces wifhin the culture itself which provide
dynamism. In this connection he Squotes Leibniz: ‘I mean that cach created being
is pregnant with its future state, and thau it naturally follows a certain course if nothing
hinders it”. Nisbet also thinks that change is a necessity in all societies. As change is in
herent in culture, so also its capability to accept and absorb change. Culture satisfics
the basic necds of most of the individuals who are bearers of that culture. But these basic
needs do not remain static. In this conne tion Linton (1940: p 467) says:

“Under norma! conditions every culture insures the survival of the society
which bears it and also the contentment of most of the society's members. How-
cver, the adaptation which it prodides are so perfect that they cannot be im-
proved upon nor are they ever completely satistactory to all the society’s mem-
bers.  Imperfection of cultural adaptations result in individual discomforis
and these, in turn, provide the motives for culture change.”

The cause of culture change may lic within the culture (some  inconsistencics
due to changed circumstances) or may be external to it, When the geographical cnviron-
ment changes the culture is bound to change to adjust itsell to the changed environment;
or elso, the culture may change by imitation to an cxternal culture. Sometimes these two
factors may combine; when the geographical environment changes. the culture strives
to adjust itself, an if it finds an existing model of adjustment it imitates the model, be-
cause, it saves the eflort to invent a means for adjustment. The Garos adoption of
plough cultivation is a change of this nature. Due to denudation of forests as a result
of repcited use for shifting cultivation, caused by increase of population caused the Garos
to seck some better method of cultivation to suit the new needs and they found that the
neighbouring commuuities were already pratising plough cultivation a. so it was casy
for them to adopt this method  of cultivation.



At a particular moment cach culture is suited to its geographical environment.
When the geographical cnvironment changes two alternatives face the culture: either
to modify the culture to suit the new needs it to lace the consequences of maladjust-
ment between culture and nature. Naturally a culture accepts the first alternative. There
is no denial of the fact that culture is a way of life — but the whole of it. As culture is
changeable s¢ aiso tiic way of life. Those who propsunded tiic theory of siuiting cultiva-
tich as a way of life made the fallacy of considering a part as e whole. However, if we
think that shifting cul@vation was so jmportant that ail other activitics centred round
it (this is true not only about the shifting cultivators, but is cqually true about all the
the peasunt cultures). sitill we have no reason to think that when shifting cultivation
becomes obsolete they should stick to other social activities connected with it.

The ideology that any change in shifting cultivation is undersirable involves
some sort of cthnocentrism. Such ideologists make a tacit distinction between two cate-
gories of cultures : cultures where change should be considered as natural (e.g. occidental
culture) and cultures where change is undesirable (i.e. idolated cutures away [rom the
major cultural streams of the world). Another principle is implicit in these idcologies:
smaller cultures have no right to determine their own course. This is nothing but a big-
brotherly attitude. Course of cultures cannot and need not be dictated. Course of cul-
tures is determined by a juxtaposition of circumstances and also change in a cultuic
is affected by the values, convenicnces and inhibitions of the bearers. The right of the
bearers of a culture to decide what they would accept and what they would reject has
been clearly upheld by the great action anthropologist Sol Tax (1958:1-19):

“Freedom in our context means usually freedom for individuals to choose
the group with which to identify, and freedom for a community to choose
its way of life .... But to impose our choices on the assumption that “we know
better than they do what is good for them™ not only restricts their freedom
but is likely to turn out to be empirically wrong.”

shifting Cultivation and Traditional Garo Culture :

According to traditional Garo belief the first man to scttle in the Garo hubitat
was Bone Nirepa Jance Nitepa (Rongmuthu 1960). who was also the first man to start
shifting cultivation in swhich he was aided by the deity Misipa. There are archaeological
cvidences to show that in very early times shifting cultivation was practised in the Garo
hgbltut. Neolithic celts of various sizes and shapzs have been found all over the Garo
hibitat and this stone implement is very much like the iron hoe used by the Garos of
the present day. There is no doubt about the fact that only slash and burn cultivation is
posaible with such a tiny implement. Due to lack ol adequate archacological evidence
1t has not vet been possible to establish conclusively that the neolithic tool makers were
the forefathers of the present day Garos. But there is no doubt about the fact that the
forefuthers of the present dny Garos were shifting cultivators. All cultures necessarily
have intimate links with the mode of subsistence. Rather cultural forms revolve round
the mode of subsistence. As in other preliterate cultures (King 1954;52-53; Noss 1969:4)
lr:.ldllxo.nul Garo religion was nothing but a way to obtain bumper crops and to keep
away discases and disasters. Hence, all’ operations of shiffing cultivation were performed
wit'c religious awe and the series of annual rites and festivals were linked with diflerent
stages of shifting cultivation. After allocation of plots each househnld performed a
rcllgl()us_ rite in the plot. The agalmaka rites maked burning and planting. The mi-
amua rites arc peiformed by the nokma (representative of the land owning clan) at
the time of iruiting of the rice plants. The rongchugala and ahia rites mark the lifting
of taboo on certain  plants and vegetables of the shilting cultivation. The agricultural
activities of the year culminated in the gand wangala rites and festivities to mark
the ond of harvest and also to mark the close of the agricultural season. Wangala rites
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are performed in honsur of Saljong, ihe Sun-god. who is the ultimate bestower of crops
All these rites involve fostivities. in v.idch rich man can damonstrate their wealth which
adds to their prestige. The concept ol ownership of land is associated with shifiing cul-
tivation, Land is owned by a particular lineage. the clderiy male members of which
act as a corporate group as rcgards utilizatiop of land. Though land is considerad to
be the property of a particular lineage, every member ol ihe village commniunity )whe-
ther he or his wife belongs to the lund-owning lineage or not) “has the usufructuary
right to cultivate in the land. The usufretuaries of Tand acts as a corporate group )having
political functions) with the nokma as its head. Now, incerestingly enough. though
the nekma docs not belong to the land owning lineage. he has to be an affine of thut
particular lineage. Thus power wars distributed among the nokma, the land owning
lineage and tie village commuity in general and there was a perfect balance of power.

Utilization of plots of shifling cultivation as commoa property of the village
community does not negate private ownership ol other forms of properl'y. Here I must
contradict a notion held by some ad:uinistrators and social workers that as the Gares
are ‘shifting” cultivators, their villages are “temporary’. Garo viilages are very much pe-
manent. A village is abandoned cnly when some calamity strikes it. Garos have very
clear notion about invividual property (Goswami and Majumdar 1972).

Are the Links between Shiliing Coltivatien and Traditional Garo Culture Absolute ?

: From the preveeding  section it becomes clear that traditional Garo culture
was in complete harmony with shifting cuitivation.  But when they found that shifting
cultivation was inadequate to serve their purpose and when they realized that there are
are other methods of cultivition more eflicient than their traditional methed. they readily
accepted the new method without thinking about the links -—- only social scientists
and aver jealous social workers think about the links. Nobody had to persuade them to
accept plough cultivation. They first willingly accepted the innovation and then gra-
dqully made necessary adjustments in their traditional culturc. Now a large proportion
of Garos are plough cultivators (in the plains arcas cent pereent of them arc plough cul-
tivators). Even in the hills the shifting cultivators have opencd up large tracts for per-
manent plough cultivation. People in Uhese arcas who have retained the traditional faith
have not found permanent cultivation incompatible with their traditional faith. How-
ever, most of such people still retain shilting cultivation, tie rcason for which 1s not a
desire to keep the link unbroken. but to kccp‘thc womenfolk employed in some 'Sil“}l'tll
occupation (Majumdar 1976). Fortunately as they have retained Shifting cultivation,
no major adjustment in their traditional religion has become necessary. They pcrform
the traditional rites and festivals in consonance with shifling cultivation or whitcver hus
remaincd of it. It may be tshed here what will happen when the iast vestiges of shifting
cultivation fades away. Neiiher ihe well wishers of the Garos, nor the Garos themsclves
should bother about this. Wihen a level of wdjustment  becomes disbalanced a NEW level
of adjustment comes into being {iRadcliffic Brown 1938(. Evea if they ultimately give
up all’ their traditional rites, v need not mourn it as the death of a “grand way of life".
Importance of religious rites and performances is  directly variable to their importance
in the day to day life of the people. It is an empirical fact that even among the Garos
having no weakness towards Christianity. the importance of traditional rites and fes-
tivals is decreasing alongwith the decline of shifting cultivation.
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Levels of Production and Income under Shifting
Cultivation in North-East India

Dr. Niranjan Saha
Agro-Economic Research Centre
for North-East India, Jorhat.

Introduction

I. Shifting cultivation known locally as jhuming is the predominant form of agri-
culture in the hill areas of N.E. India. In this region. about I3 lakhs of tribal people are
of tribal people are dependent on  jhuming for their livelihood. It is widespread in
Arunachal Pradesh. Mizoram and certain parts ol Nagaland, Manipur, Meghalaya and
and Assam. In Tripura it is in its last leg. All the hill tribes of northeast India except
the Apatanis and Monpas of Arunachal Pradesh. the Angamis of Nagaland and the
Hajongs of Garo Hills (Meghalaya) are shifting cultivators. But there have emerged
sections of settled cultivators among most of the tribes. their proportion varying on
geographical location.

2. The system of shifting cultivation is regarded as the first stage in the evolution of
agriculture - the transitional stage from hunting and gathering to settied cultivation.
It is a labour-intensive form with extensive usc of land. The technology being primitive,
the level of producing and income is low. This is why the carrying capacity of shifting
cultivation is quite low even at the most simple subsistence level of living. 2

The Practices under Jhuming :

3. Jhum cultivation is undertaken in the hilly and undulating land mostly covered with
bamboos and other secondary growth. There is no permanent field for cultivation. a
plot of tand is cleared and cropped once or twice (hardly thrice) and then abandoned
under forest fallow. In November or early December. land is selected by the entirc vill-
age on the basis of rotation of fields. During the dry winter months. from December
to February, the forests on the selected patch are cut jointly or severally and leit to
dry. Before the onset of the monsoon in early part of April, the dry debris are _burnt.
After a shower or two ash settles down and the field becomes ready for sowing. The en-
tire aren is divided among the households. Soil is never ploughed. A mixture of sexds
of several crops are ‘put into holes made by dibble sticks or sharp knives. Seeds of some
other crops are broadcast. A large varicty of crops are grown in the same field. Weed-
ingisa continuous process. Haivesting starts from the third month and continues upto
December next. Thus, a complete cycle of activities is completed for the first year field.
A new plot is selected for cultivation for the next year. The field used for a year may be
left to forests fallow or cultivated with one or two specially selected crops. Occasionally
some  residual crops are collected from the abandoned fields.

1. 759 of the cultivable land 42°] of the tribal population (appro. 3.50 lakhs) are under
shifting cultivation in Meghalaya. (Draft Fifth Plan, Meghalaya, pp. 4 and 9).

2. For a critical estimate ol carrying eapacity of shifting cultivation. please refer to an
article by the present author published in North Eastern Affairs, Vol. 2 No. 410 1974,



Subsidiary Occupations with Jhuming :

4. The jbum cultivation was once a complete economic system with several subsidiary
occupations as its adjuncts. Each village was. more of less, sell-sufficient in respect
of food. clothes implements and housing materials. But such isolation was possible
only during the period when such villages werc ruled by independent chiefs. Even now
the economic life in the jhum villages revolves round the system of jhum cultivation.
Traditionally, hunting. fishing and gathering [rom Nature's stock are important sub-
sidiary sources of food. Moreover, collection of timber, canes and bamboos for house-
building and making household tools and implements remains an important source
of income, though incomc cannot be accurately calculated. Besides these, each
jhumia household possesses a few domesticated animals, cows or mithuns, pigs and
poultry birds. Almost all hill tribes practising jhum do not drink milk and as
such cattle breeding and dairy do not have much place in the economy. Weaving is an
important female occupation supplying almost all the consumption requirements of
dress. but it has now lost much ofits grounds to mill-made clothes.

5. Jhuming and its associated activities though remain the chief sources of income
of certain hill tribes of N.E. India. These are no longer able to provide even the bare
subsistence. This is why some non -traditional occupations are finding favour with the
jhundas. The most important non-traditional occupation is the employment as wage
labour. Under the pure jhum cconomy, nobody oflers labour for hire but there are
incications from village survey reports that the jhumias have been adopting some
non-traditional occupations. The emerging pattern of income from different sources in
the hill villages in northeast India can be had from data given in Table [ which

presents data on the_percer_ltage contributions of different occupations in the village
income of some hill villages.

6.‘ It will be found from the Table that there is wide range of variations in respect
of contribution of jhuming to the total village income of different hill villages. It con-
tributes morc than 5037 of the total village income in all the surveved villages except
Mawtnum (Khasi Hills) and Banshidua (Garo Hills). Kanther Terang, a Mikir village
near Dipu. the headquarters of tha Mikir Hills district of Assam has all the chara-
cteristics of a jhum economy. Mawtnum. a Khasi village located in the Bhoi arca
of Khn_sn Hills bes.idcthc Shillong-Gauahti Road and Banshidua, a Garo village near
Phulb_url. a growing urbap centre in Garo Hills are no longer dependent on jhuming
and its associate occupations. Settled farming and horticulture contribute bulk of
the income in these villages. In Mawtnum. animal husbandry and dairying contri-
bute susbantial income. Comparatively, the economy of Hmunpui in Mizoram,
Agalgri in Garo Hills (Meghalaya). Pakam and Khonsa in Arunachal Pradesh is
dominated by jhuming aided by some non-traditional occupations. Pakam, a Gall-
ong villare in Arunachal Pradesh has. of course. a aood source of incoms from

settled  farming.

7. Jhumiag has been passing through a critical phase and situation varies from
arca to area depending on the jhum cycle 3 which indicates the extent of ‘pressure
ol population on land. This is why the level of productivity (both physical and
value  products)” from jhuming varies from area to arca. s it will be evident
from the following discussion.

3. Jhum cycle is the number of years between two consecutive Jhum operations,
It isthe number of years under cultivation plus the years under forest fallow.



TABLE I

Percentage Distribution of the Contribution made by Different occupations in the village Income of serveral Hill villages
of North East India.

——

Source of Income Kanther Terang Mawtnum Hmunpui Banshidua Agalgri* Pakam Khonsa
(Mikir) (Khasi)  (Mizo) (Garo) (Garo) (Gallong) (Nocte
Naga)
1960 1965 1963-64  1964-65  1963-64  1968-69  1969-70 1966
1. Jhuming 66.1 71.2 5.4 58.6 224 57.5 50.8 56.3
2. Settled Farming — — 21.5 — 28.9 0.9 214 35
3. Horticulture — — 28.2 4.6 14.9 0.7 5.2 N.A
4.  Agricultural Wages — — 0.2 0.7 -— — — —
S.  Animal Husbandary & _
Poultry Farming 6.3 5.2 14.2 11.3 2.5 1.3 2.1 0.6
Sub- Total : Agriculture 724 76.4 69.5 75.2 68.7 60.4 79.5 60.4
6. Extraction from Forests 6.6 8.4 5.8 N.A 5. N.A. N.A. 13.6
7. Arts & Crafts 1.9 2.5 1.5 6.1 1.3 0.3 2.0 N.A
8. Trade & Transport — — — 0.1 6.9 — — —
9. Non-Agricultural Wages 9 3.6 4.5 10.6 5.6 304 13.7 5.4
0. Salary and Remittance 15.2 9.1 17.6 8.0 8.4 8.9 4.8 11.8
1. Miscellaneous — — I.1 — 4.0 — 8.8
Sub- Total :
Non-Agriculture 27.6 226 30.5 24.8 31.3 39.6 20.5 39.6
Total : 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
N.A.- Not avaiiable * Agalgri is cluster of three villages.

Source : Village Surveys, A.E.R. Centre. Jorhat.



Level of Production Under Jhuming :

Q. For the study of level of production. data available from the villages referred
above (Table 1) will be used except those on Mowtnum, where there was little
jhuming. The survey of Agalgri, a cluster of Garo villages shows that there are two
types of field for cultivation in a year. The first-year-field (adal) is cultivated with
mixture of crops and the second-year field (abreng) is sown only with a exclu-
sive crop of paddy (in rare cases with maize or millets). But in other villages, a
field is cultivated onlv one with a mixture of crops. The production of crops. farm
price and gross value of crops in Agalgri for the year 1968-69 are presented in
Table II. In the first-ycar-field. paddy contributes about half the total gross value
products of Rs. 505.00 per hectare. In the second-ycar-field the productivity of
paddy/hectare remained almost at the same level as in the first-year-field,

Table II.

Physical Products, Farm Price per Quintal and Gross Value of Crops in Mixture in
Apalgri (Garo Hills) for 1968-69.

Q-Quantity in quintal,
V-Value in rupees.

Crops Farm First-year field second-yr. fiel
price(Rs.) Q. V. Q. V.
Paddy 67.00 3.69 24723 372 249.24
Millets 54.00 1.55 83.70 0.22 11.88
Maize 67.00 0.42 28.14 — —
Cotion (Raw) 125.00 0.20 25.00 — —
Cassava 50.00 0.42 21.00 — —
hillies (dry) 200.00 0.06 12.00 — —
Sesama 100.00 0.07 7.00 -— —
Fruits &
vegetables 50.00 1.62 81.00 — —
Total — — 505.07 — 261.12

Source : Saha, N. (1970) : Economics of shifting cultivation in Assam (Ph.d
Thesis, G.U.))

as paddy is exclusively grown. This is not the pattern in other villages. The data on
the estimated crop production (in mixture) per hectare of jhum land for Kanther Terang
(Mikir Hills), Banshidua (Garo Hills), Hmunpui (Mizoram), Khonsa (Arunachal
Pradesh). Pakam (Arunachal Pradesh) are given in Table [II. Compared to Agalgri
the level of productivity (both in physical and value terms) is higher in all the
vii.ces. It isto be noted that average productivity of paddy per hectare (along-
with other crops) at Kanther Terang, Banshidua. Hmunpui, and Pakam varies be-
tween 8to Il quintals In Khonsa paddy and millets together come to about 9 quin-
tals. This shows that productivity in jhuming per unit area under cultivation com-
pares favourably with produtivity of paddy produced under settled farming in the
traditional manner in this region. The average productivity of paddy per hectare
in Assam plains is not more than 12 quintals (about 8 quintals in terms of rice).
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9. Bul the defects of jhuming lics in the fact that while a hectare of land can produce
crops only once in scveral years (say 5to 19 years) depending on the Jhum cycle,
under scttled farming the same field can be brought under multiple cropping with
scientilic management under irrigation, producing two or more crops, The produc-
tivity pr hectare can be raised  considerably, to 70 quintals of paddy pet annum, if
not more. Thus in respect of level of production, Jhuming suflers from many defects.

Level of Income from Jhuming :

10. From Table 1IlI, we can find the gross value of products under jhum in diffe-
rent villages. Data on the total inputs of man-days per hectare are available for
Kanther Terang, Hmunpui, and Agalgri. 'In jhumiog, land is free and capital invest-
ment is insignificant. Seeds. the main capital inputs are all home produced. Kecping

Table - III

Estimated Production of Crops (in mixture) per hectare of Jhum cultivation in certain
Hill villages of N.E. India.
(In quintal).

Crops Kanther  Terang Banshidua Hmunpui Khonsa  Pakam
Mikir Hills)  (Garo (Mizoram) (Tirap (Siang
Hills) Arunachal) Arunachal)
1960 1965 1963-6-4  1964-65 1966 1969-70
Paddy 10.97 8.85 8.94 8.06 4.08 8.32
Maize 0.46 1.70 0.64 1.12 — 0.30
Millets — — 0.55 — 4.82 0.87
Cotton (Raw) 1.05 1.47 [.10 0.05 — —
Castor Sced 1.42 0.47 —- — — —
Sesamum — — — — - 0.49
Mustard Sced 0.20 Ng. 0.08 - - —
Turmeric (dry) — — 0.31 Ng. — —
Ginger 0.01 0.01 Ng. 0.02 0.12 0.05
Taro 0.02 0.28 0.14 — 1.88 _
Yam 0.32 0.50 0.18 — 0.12 —
Black Gram 0.09 Ng. — . - o
Chillies (dry) 0.28 0.04 0.18 0.40 0.17 0.06
Tobacco — -— — 0.07 -— —
Cassava - — 0.57 — 0.60 —

Gross Value of
products (Rupees) 544.00 093.35 607.87 654.87 N.A. 746.25

Source : Village surveys, A E.R. Centre.  Ng-Negligible.
Jorhat.

these lacts in' mind, the return per man-day (8 hours a day) of labour can be calcu-
fated. In Table IV arc given data on the inputs of man-days and gross value products
per hectarc and return per man-day in Kanther Tarang, Hmunpui and Agalgri from
Jhuming.
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Table 1V :
Inputs of Labour and Valuc Products per Hectare and Refurn per Manday in  Hill Villages.
Villages (year) Mandays per Gross value products Return er man-day
hectare (annual) per hectare (Rs.) o

Kanther Terang

(1960) 219 544.00 248
Hmunput (1964-65) 276 655.00 245
Agalgri (1968-69) 257 505.00 2.00

Source : (i) A.E.R. Centre. Jorhat - Village surveys.
(ii)  Saha, N. (1970).
Conclusion

Thus the level of income [rom jhuming appears to be very low compared to
prevailing wage rates.  Of course, the low level of income under jhuming is supplemented
by hunting. fishing and gathering and other subsidiary occupations.
10. Both in respect of productivity of land and return to labour. Jhuming suffers from
the disadvantages of a primitive tcchnology. Under jhuming, land is free as therc is
no private ownership of land. This does not encourage the farmers to take adequate
soil conservation and improvement measures. Due to low productivity, there is no
surplus which can be ploughed back. The growing population has brought about a
vicious circle of more area -being jhumed lcading to shortening of fallow period and
consequent deterioration of soil fertility which requires bringing more under jhuming.
L. Jhuming, is also a predatory system of agriculture involving . estruction of forests,
deterioration is soil fertility and erosion. Though it provides a subsistence to the
jhumings. the system is outmoded and should be replaced by suilable alternative
occupations like settled farming, horticulture, dairy and poultry farming and small-
scale industries. The sooner it can be done, the better for all concerned.
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Socio-Economic Problems of
Transilition from Shifting to Sedentary
Cultivation in North-East India

Dr. J. B. GANGULY.
Apartala, Tripura.

The  North Eastern  Region (besides Orissa) represents the primary  arcas
under shifting cultivation in the country. According to ™ a rough and ready estimate™
of the North Eastern Council about 25 Tacs hectares of land is subject to shifting cul-
tivation in the region.!

Under the Five Year Plans. the dilferent State Govts., Union Territory
Administrations  and  Local Authoritics, like the District Councils, have adopted
various measures Lo regulate and improve shifting cultivation practice and to wean
the shifting cultivators away from the axe. It is now commonly admitted that shifi-
ing cultivation causes crosion of hill slopes and denudation of forests. But what
is more important : following this practice. the hill mén cannot maintain a rcason-
ably good standard of living, Being based on the principle of self-sufficicncy the sys-
tem does not lead to any capital formation and growtn. But this being a way of life
with the hill people. it 1s not casy for them to give it up. Their socicty. polity and cul-
ture are all based on the form of agricultural practice. Whatever that may be, the
growing pressure of population in the region has made it urgent for the Govts
to try to centrol jhuming practice and reclaim jhum lands for permancnt cultiva-
tion. Itis also to be noted here that the improvement in economic condition of
the pcople -in the hills cannot be brought about without improving their agricul-
tural practices.

Their villages being perched on hill tops the hill men have no other alternative
but to follow jhuming practice to grow their lood grains. So long as they were isola-
ted from contact of the outside people they were practicing jhuming without any
restriction  or modification. But as they came into contact with the plains people
the hill people also turned to some modernisation of their agricultural practices
and therefore in many hill arcas of the region the Tribal people have been pra-
ctising settled wet rice cultivation. Nonetheless the incidence of jl}uming is still
very widesprcad in the region and therefore needs to be controlled and improved upon.

The modus operandi of shifting cultivation varies from State to State within
the region. The steps taken so far to improve the practice of shifting cultivation and
to induce the hill men to turn to permanent cultivation also vary from unit to unit
In Tripura the core of the jhum Control Scheme has been the setting up of jhumia
rehabilitation colonies where the jhumias are given individual plots for settled wet
rice cultivation and are provided with various extension services.

Assam’s Jhum Control Scheme has been a part of the soil conservation
programme undertaken by the forest department. As in other areas, various restric-
tions have been imposed on the practice of jhuming in the forests. Under the Tan-
ngya system the services of the jhumias arc utilised for the carrying out ol affore-
«tation programme. This system has become a common feature of Silvicultgre.in,
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the region including Tripura - Assam also has taken measures to introduce horti-
culture in the hills on an extensive scale.

In the Angami and Chakasang arcas ol Nagaland hill slopes have been
terraccd where the people practise continuous cultivation. The State has taken up
the plan for extending the arca of terrace cultivation by providing 8libsidies to the
farmers. Jhumias ar: urged to grow the commercially valuable and quick-growing
various specics on the suitable jhum plots.

Terrace cultivation obtains in Meghalaya also. In fuct potatoe is exten-
sively grown as a cash crop on hill terraces in the parts of Khasi hill. Horti-
culture is popular there. Cash crops like cashew nut, black peppar, cardomom ctc
have also been introduced. At Madam Rangman an Khasi and Jaintia hills a pump
system had been installed to irregate terraced HRelds.

Terrace cultivation is also being tried in Manipur, particular’s in the Tang-
hul arca in Ukhrul Sub-Division. The programme for the extension of wet rice cul-
tivat'on through reclamation and provision of irrigational facility has been taken
ap therc. There is a plan to reclam 3852 sq. mtr. of forest under the Jhum Con-
trol Schems. Heorticulture and planting of Ouk for sericulture are also being encouraged.

' In ._Arun:.lch'.ll Pradesh the main plank on which the jhum control scheme
rests is the introduction of terrace cultivation. According to a recent rcport, of about

70000 huctare of jhum area, 23000 hectares have been reclaimed for wet rice
cultivation.®

Despite the various jhum control and improvement measures adopted in
different parts of the region it connot be said that the problems of shifting cul-
tivation have bezn substantially solved in any of the State or Union Territorics.
On the contrary, the problem is suill very much there. In the mean timea new develo-
pment is taking place adding a new dimension to the problem. All the units of the
region huve decide to start a number of forest-based industries. such as paper pulp
ply wood. vineer. matches, saw mills, wood:n railway slippers, etc. Such an indus-
triiisation programme. according to some people, would greatly help achieve economic
rehabilitation of the jhumias. For when they will realise the potential value of bamboovs
timber species, which they can sell at a price, they will automatically try to con-
sarve these resources which will be a source of income for them.
... But ihis will entail a great change in the coccupational pattern of the
shumias. They are emotionally much attached to producing rice (wiich is their staple
food) i their own farms. They will feel extremely helpless if they donot produce
their staple food themselves. Such a vital change in their economic organization
cannot be smooth or even readily acceptable to them.

The industrialization programme s a necessary and unavoidable part of
overall planning for development of the region. Without an industrialization pro-
gramme agricultural improvement programme cannot succeed Apart from provid-
N mmputs (o agriculture and demand for agricultural and forest products indus-
triclization - programme  would provide cmplo}mcm to surplus farm hands. This

will cause a fall in the pressure on land. Thus industrialization programme would
indirectly  help  soil  conservation programme.

Despite industrialization programme, the need for raising food production

by the hill-men cannot be overlooked. We must take note of what P. D). Schlippo
said about the Africans in the wet tropics? :
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“The great {ragedy which I sec unfolding is the threat to the survival of the
greater part ol a continent which is everywhere in the grip ol a foreign culture pene-
trating it from above. We are blind to the necessity of adapting this culture to innumer-
able local environments; and this blindness is made the more dangerous because it
has become possible through modern techniques to mintain largce groups of people
artificially for long periods by substituting a dependence on other groups for a natu-
ral dependence on environment. Towns and industries giow. The number of Afri-
cans who are ignorant of food production and therefore dependent on these re-
maining on the soil increase rapidly. thus giving an appearance of progress and
prosperity.  Ultimately, what will decide whether Africans in the wet tropics will sur-
vive will be the ability of their agriculture to stand the struin which is imposed
onit by the necessity of feeding that part of the population which has been re-
moved from their natural environment to serve the demands of the pznetrating
foreign  culture.”

_ Food production by the hillmen. therefore. must continue but not by slash
and burn mecthod. Their agricultural practices have to be improved upen so that
productivity per hactare rises without causing soil crosion. To save the hill slopes
from crosion and to reafforest them some amount of restrictions on the practice
of shifting cultivation would not be disastrous. on the centrary.  would pave the way
for survival.

History provides examples of disappecarance of civilizations based on such
primitive practices of cultivation. According to P. Gourou.? the Maya Civilization
which flourished in Central America in the sixth ceniury A.D. was based on the
‘cut and burn® method of maize cultivation. But it caused such utier exhaustion of
soil fertility that the population which supported the cities and temples must have
‘been  compelled to scatter again.

Cases are not unknown of primitive pcoples resorting to permanent sett-
led cultivation in valleys surrounded by primitive peoples who practisc shifting cul-
tivation.  In Arunachal Pradesh the Apa Tanis ‘“developed an  extensive
system of ircigitad dzids and.  thohagh ignorant  of the plough,
succeeded with their hoes in raising two annual crops for themselves and their
neighbours™s . To many this appeamrs as a mystery though there is nothing mysteri-
ous about it. Being surrounded by enemies a tribe is forced to practlise intensive
and continuous cultivation. The Apa Tanis were prevented by the Daflas to secur:
more lands for freely shifting their farms. Similar instances arc also found in
Africa such as the island of Ukara in Late Victoria and in the mountains of Mada-
gaskar. It appcars that there are historical rcasons for these scttlements where
the people have been hemmed in by enemies. and compelled to subsist on much
smaller areas than they would link™."

Therefore, it should not be believed that the hillmen cannotl be induced to
take to secttled cultivation. By offering suitable incentives 31|1d crealing necessary
conditions for practising sedentary cultivation they can dehnltcly._l?c madc  bettcr
and more prosperous farmers. Of course the transition from the sln‘tlmgtol.hc scden-
tary cultivation is beset with various problems which nced careful L‘.OnSIdCI'i_lllons‘
while drawing up plans for helping the shifting farmers to take to continuous inten-
sive cultivation. There is a basic organizational difference between the two systems
of cultivation.

If there is no input restraint so far as land is concerned, the technique
of shifting cultivation implies a low labour-output ratio i.e.. greater amount of out-
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put per unit of labour than that under sedentary cultivation. Various studies in
shifting cultivation by the hill men in several countries indicate that “it yields him
better returns. in kg. grain/ man-hour of labour input, than does settled agriculture.”7

In the process of transition from upland to wet rice cultivation land thus
becomes the important specific factor in placc of labour. To compensate the loss

of productivity per man vyear, sufficient measure of arable lands must be avail-
able to individual households.

Any plan for improved farm practices, therefore. cannot be drawn up
without settling the question of land reforms and land distribution. In the

North-Eastern Region the following three broad categories of land ownership system
are found (——

i) Lands owned by the villagers collectively,

ii) Lands owned by the chiefs who distribute lands among the individual
households  for  jhuming purposes.

iif) Lands owned by individual familjes.

Of course. even in places where communal ownership of lands obtains (as
by the village Kegang in A.P.)) individual families do have individual plots of their
own. The sizes of family plots do also vary and, as in Nagaland, ownership of
land ‘is not employed either as a means of widening wealth inquality or as a
lever for social mobility. One of the reasons for this is the accepted method of
joint cultivation of jhums.” 8 But where the jhumias have taken to continuous
wet rice cultivation whether in the river basins or on the terraced hill slopes.
land has emerged as a precious form of wealth to be owned as much as one
can. Thus land has become a basis for social stratification. Opinions vary on the
desirability of having individual ownership of lands under the system of settled
wet rice cultivation. The social workers’ conference held in Dimapur in 1973, speci-
fically urged the continuance of the tradition of land being a community trust
rather than individual property in the hill socicties of North-East India. Even
under the programme of ‘Changing agriculture from shifting cultivation to stable

one’ incentives should not be offered in the form of on ‘assurance that the land
will be made individual property’. 9

It is also pointed out that the introduction of private ownership of land
would lead to usuary and debt. 10 The social security enjoyed by individual fami-

ties under the communal ownership of land will be lost under individual owner-
ship of lands.

o Such adverse eflects can, of course, be avoided if some well-conceived
limitations on the transfer of lands by sale is imposed and if the state either dire-
ctly provides credit and inputs to individual farmers of encourages setting up of
co-operative service socicties for the same purpose. In the present century, transi-
tion from nomadism to a settled society has been very successfully achieved in
Central Asia and kazakhstan in Soviet Russia. The nomed and semi-nomed Kaza-
khs. Kighiz. Turkman and the Altaian nationalities switched over toa settled away
of life being provided with all facilities by the Government. In the begining, the

It must, however, be admitted that the transition from shifting to settled-
agriculture cannot be successfully achieved without abolishing the system of owner-

ship of lands by the chiefs which has muchin common with the usual feudal owner
ship  of land.

“[t has bzen clearly shown by practical experience that it is impossible
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to radically solve the problem of transition from nomadism to a settled lifc with-
out fundamentally changing the pattern of social relationships in the countryside.
which meant replacing them with relations ol an entirely new type.” 12 This is the
most vital issue. The present writer has discussed this aspect in detail elsewhere. 13.
Suffice it to say that the main changes would rclate to the village polity. chiefship,
marriage custom. division ol labour between man and woman. ownership, use, main-
tenance and accumulation of new farm tools and assets including land. greater usc
of money (borrowing and repaying of debts, selling and buying of goods. meeting of
various obligations. etc. in money), food habits, dress. etc. These are associated
with the adoption of a higher technology of production and will be possible through
the spread of literacy and education and- easy availability of various extension ser-
vices. Apart from suitable legal and administrative mieasure to protect the interests
of the hill men necessary government agencies and cooperative organizations have also
to be developzd to save them from balling victim to the exploitation by vested interests.

Dillerent State Govts./Union Territory Administrations have taken up seve-
ral schemes, such as. terracing the hill slopes, encouraging them in silviculture (tauy-
ngya system) corridor system of forest plantation and cven the colonization scl1qrnc.
The N.E.C. in its regional paln has taken up the project of making land capability
survey of 10 lakh ha. and soil survey of 2 lak ha. ofiands. Each member unit of
the council has also been given funds to take up “integrated comprehensive schemes
for resettlement of jhumias and or reclamation (including soil conservation plan-
tation, afforestation) in onec river basin in cach state during the Fifth Plan™ 14. The
N.E.C. has also underlined the need for scientific research about the best way of
utilizing the hill slopes. crops to be raiscd and seeds to be used, etc. The Indian
Council of Agril. Research has already opened a research centre in the region to
attend to these needs.

The National Commission on Agriculture has expressed the_opmxol_l that
livestock growth has a big potential in N.E. India. It has suggested in detail what
the different State Govts./U.T. Adms. should do to achieved planned development
of animal husbandry in their respectives areas.

Technologically. one of the ways of improving the hill economy seems to
be the introduction of, what is called, the 3-Dimensional Forestry, 1.c. comblmpg
silviculture & horticulture, with animal husbandry. Various quick-growing tree species
have been suggested for introduction in the region. There are all technological
questions which can be settled by the experts. But the bi&g_es.t problem abgut any
plan or schemec would be how to secure * the acceptability with the people™. Erik
P. Echolm has pointed out 13.

“It is generally easy to recommend technological an-wers Lo ecological
problems. Political and cultural factors are invariably the real bettlenecks holding
up progress. Changing Lhe relationship of man to land in the mountains, as any-
where else, invariably involves sensitive changes in the relationship of man to man.

The hill men are very sensitive about two things :— Ownership of I-‘orc‘sls
and lands and growing of rice which is their staple food. Any scheme which
affects either or both of these aspects is resisted by them. In parts of Meghalaya
and Manipur there are still the vestiges of feudalistic land ownership. Any attempt
to end it may encounter stiff opposition. In Manipur, the Act~ passed to al?ohsh the
chiefship some years back was strongly opposed out of fear that this would
affect the ownership of land by the tribal people. It is also for the samc reason that
every attempt at extending the reserved forest areas, or strictly improvements the
forest regulations in the existing reserved forest areas is opposed by the people who
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are aflected by it. Another land problem relates (o the slow emergence of a class
of landed nobility in the tribal areas. There are some who cultivate their lands
by mechanized process andfor by employing hired wage-labour. Others who live in
urban areas pursuing non-agricultural occupations own lands in rural areas and get
them cultivated by share-croppers andfor wage-labour. So long as the land areas
apparcntly remain abundant, this problem will escape general attention, more so,
as this section. by adopting modernized methods of cultivation, contribute signi-
ficantly to higher productivity and increased aggregate output. Even admitling the
fact that such successful and prosperous farming would have some demonstration
effect for the shifting farmers to take to settled farming, it might be justified in
enacting land laws fixing ceilings on land holdings in these States/Union Terri-
tories where there is none as yet.

The problem relating to land system may not be an insurmountable one.
In cach of the units of the region popular ministries have been functioning, and
therefore. politically the land question in the hills may be settled within the con-
stitutional  provisions.

The other problem, that is, of growing rice, is a more ticklish one. All
these who have come in contact with the Jhumias know how emotionally and
culturally they are attached to the practice of growing rice. As the raising ol
upland rice ‘is a powerful factor in soil erosin” we have to think more about the
feasibility of growing wet rice in valleys and flat lands and terraced hlil
slopes which can be irrigated and drained. But the difficulty would arise (as in
Tripura) to find out enough valley/flat lands for the purpose. Even where this may
not be a problem (as in Arunachal Pradesh). it would be a very slow process to set
up villages in foot hills and places where the hill villages may be shifted Terracing
of hill slopes seem to be an answer. In all the units of the region this has been
included in the plan schemes. In the "Angami and Chakasang areas (of Nagaland)
terraced cultivation has been in practice for a long time now. The State Govt.
has been trying to extend the terraced areas. But terracing of hill slopes: is not an
easy task and it has other difficulties too. Construction of terraces often leads to
remaoval of the fertile tep soil, rats and other rodents often damage the terraces
and in many places irrigation and drainage of water pose a great problem. Last
but not the least importance is the high costs of building terraces.

Despite such difficulties. in places where enough flat valley lands would
not be available, terracing of hills with gentle slopes to enable the hillmen to grow
rice  besides practising horticulture, silvi-culture, animal husbandry. etc cannot per-
haps be avoided even investing huge amounts. And this would mean diversion of
resources from being invested in towns and plains. Would it be possible ? *“In the
end™. says Eckholm, “this may be the greatest challenge of all : how to convince

thc'pcople of the plains that the future of the mountains cannot be isolated from
their  own.” 16

' In the Fifth Five Year Plan special emphasis has been given on prepara-
tion of separate sub-plans within the State Plans “‘for areas predominatly inhabited
by tribals so that it will be possible to ensure that tribal areas get an adequate share
ol plan rsources™ 17 In the sub-plans of the different units of the north-eastern
region. therefore, due emphasis must be given to the programme of reclamation of
jhum lands by various means including terracing of hill slopes.

1. North Eastein Council Shillong Draft Regional Plan -p-25
2. The Statesman, Calcutta, [0 June, 1976.
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Settled Agriculture in areas of Shifting
Cultivation

Dr. S. K. Mukherjce
Bose Institute, Calcutta.

Statistics

No reliable information is available on the extent of shifting cultivation of jhum,
cither in terms of arca or in the number of.pcrsons practinsing tt. An old ICAR review
(Kaith D.C. 1930) gives the following estimale :

Total arca utilised for shifting cultivation ... 542,000 ha

No. of tribal pcople dependent on shifting
cultivation ....26,44,000

Dlicbar Commission obscerved that 25.89 lakhs tribals depend on shilting cultivalion,
the area extending at the rate of 541 lakh ha per year. The intensity of shifting culti-
vation is appreciable in Andhra Pradesh, Orissa, Tripura, Assam and North East Indian
States.  The situation in the North Eastern Region hus been recently quantified (vide
Report of National Commission on  Agriculture (NCA) Part 1X on Forestry, 1976) as
shown in the table below:

State Area aflected Arca under No. of tribal
Jhum by Jhum at onc families

time involved
.000 ha 000 ha .000
Arunachal 248 92 148
Mikir Hills 415 54 45
N. Cachar Hills 83 15 13
Manipur 100 60 50
Meghalaya 416 76 68
Mizoram 604 6l 45
Nagaland 608 73 80
Tripura 220 22 43

Total : 2694 ) i

453 492

Evil effects of jhuming :

Because of rapid growth of population the rate of jhuming has increased consider-
ably. Asa result. the cycle of jhuming has narrowed down from 30-40 years to 5-10 years.
Consequeatly. attempts have been made to stall the rapid rate of jhuming. Jhuming is
itself harmful. but if the cycle is long, there is a chance of recuparation; as the cycle
is shortened all the harmful effects show up and jhuming turnes out to be a menace.
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Apart from soil erosion and consequent loss of soil lertility. jhuming acts againsts
the development of forest wealth.

The problem of replacing jhuming :

It must be realised that jhuming is practiced lor livelihood. but not without
knowledge of its bad effects. Unless alternative ways are available for food production
the abolition of jhuming will remain a mere wish. Two broad methods of weaning away
the tribul  people who practise jhuming suggest themselves @ (1) provide aiternative
occupations. c.g.. animal husbandry, forestry and forest produce ete.. and )2) scttle
the tribals and others practising jhuming to normal farming as far as practicable. What
the possibilitics and problems and prospects of (2) above are, is lie subject matter
of this article. Because of the peculiar topography of the land used for jhuming.
the introduction of normal agricuiture is not an easy task. The Dhcbar Commission,
which went at great depth on the question of shifting cultivation vis a vis tribal peoples
development, observed that the only way was to gradually regulate shifting cultivation
and allow the lost soil fertility to build itscIf up. This would greatly help adoption
of normal agriculture.

Other  accessory  operations :

Assuming that jhuming cannot be altogether stopped. it is advisable to make
the process more productive by taking recourse to terracing, and other soil und moisture
conservation practices. At the same time it forest-based industries are set up locully' on
a small scale thereby boosting up the economy of the region. the people would appreciate
the importance of forests and indircetly act as a brake on jhuming. The NCA has adequa-
tely dealt with the measures required to develop forestry in areas aflected by shifting
cultivation. It has also emphasiscd the rigorous implementation of the forest policies
in different states in regard to shifting cultivation. The other indirect action that is hl}'cly
to detract the people [tom jhuming and eventually draw them towards permanent cultiva-
tion is to find a marketing channel for their agricultural produce. In this context roads
connecting urban or semiurban marketing centres are essential. Besides. the cost of conver-
sion of a jhumed site into one suitable for permanent cultivation is h!gh._ may be. rupecs
three to four thousands per hectare. Because of the high financial input states have
not been able to make much headway in eliminating shjfting cultivation. The underlying
idea ol the Tribal Development Agency and the Hill Area Dcvclopm_enl .Progrummc
is to raisc the economic level of those who are engaged in shifting cultivation through
agricultural and allied occupations, such as cattle development, dairying. piggery. shecp
and goat rcaring, poultry and duck keeping, fisheries, bee keeping, squcullurc cte. In
order to successfully implement these programmes the strengthening of cooperative and
marketing infrastructure is essential.

Permanent  cuitivation to replace Jhum :

The  main approach to solve the problem of shifting cultivation 1s  to bring in
clements ol permanent cultivation by a gradual process. Lands suitable for permancnt
cultivation are available in the valleys and terraces gentle slopes. In terracing land, which
is a costly operation, small scale irrigation from hill strecams should be arranged. Terrac-
ing should start from a place where other infrastructures are easy to pl'ledc, c.g.. sceds,
fertilisers. credit. marketing etc. In order to protect the forest against misuse and destruc-
tion stricter vigilance will be necessary. It is to be clearly understood that shifting
cultivation cannot be fully replaced by settled cultivation. There will not be enough
suitable lands for this purpose. Morcover. settled cultivation which normally does not
take care of crosion hazards may turn out to be a greater menace. Hence, a [avourable
mix of allorestation and settled cultivation appears to be the logical step.
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Agri-silvicultural methods, pasture and grassland development. introduction ol
horticultural crops. development of livestock etc. should become constituents of settled
aericulture in areas of shifting cultivation. The areas suitable lor cach of these programmes
have to be delineated and co-ordinated projects drawn up in consultation with the concer-
ned government departments. Where shifting cultivation has not spread much, commer-
cial production forestry progtammes should immedintely be taken up, so that attention
of the people is drawn towards more economicalventures, and thereby they are weaned
away from a harmful operation. Whatever the nature of the development programmes,
the welfare and employment of the tribal and local people should be given the highest
priority. There must be the minimum import of lubour from outside.

Socio-economic surveys of jhuming arcas :

Socioeconomic surveys of jhuming areas show a tendency towards settled agri-
culture in some rcgions. For instance, the percentages of land under jhum cultivation
horticulture and homestead of wet paddy cultivation are about 30, 31 and 39 respectively
in  Banshidua, a Garo village®, where a decade back shiflting cultivation was
the main occupation of the people. The survey further shows that villagers having small
farm sizes, namely, 0.5-2 hectares tend to stick to the traditional jhum cultivation, but
those having larger larm sizes (3-6 hectares) divert a greater proportion of their land to
wet paddy cultivation. A similar study (No. 9. Village Survey 1968) of at Mizo village
(Hmunpui) shows that there jhuming is a part and parcel of the agricultural
it being integrated with settled cultivation, animal husbandry horticulture etc. The
percentages of lands under jhuming, horticulture. livestock and poultry are about
60, 5 and 11 respactively. Several cropping patterns exist depending
on the land formation and availability of resources; out of these the pattern involving
paddy and maize cultivation is the most general because of its high economic return.
Some families started sugarcane farming which showed promise.

Alternative to Jhuming

The problems of evolving a suitable alternative to jhuming are many. Resettle-
ment of jhum cultivators in the face of paucity of land, high cost of terracing, and lack
of marketing facilities for commercial produce, becomes an impracticable proposition
A realistic approach seems to be to accept jhuming as a way of cultivation for some tribal
people at least. In that case the best one can do is to evolve ways and means to minimise
the evils of jhuming. For instance, the jhum cultivators may be induced to sow seeds of
a legumious crop before abandoning a jhumed area. This would not only act as some
kind of a cover crop but also add nitrogen and organic matter to the soil. Socilogists
have another viewing angle, according to which jhuming must not be hastily abolished
as this step migh react sharply with the way of their life. An uncritical belief
in such possibilities may 1n fact bring about a sense of inaction or half-hearted action
which might be farmful in the long run. It is apparent from the survey that even the back-
ward people of Kanther Terang are not unreceptive to innovations, but the adaptability
1s no doubt a slow process. This should not deter the administrators from abandoning
attempts to ameliorate the lot of jhum cultivators.

* Indian Village Studies : Village Survey No. 8 by N. Shaha and M. Barakataky. Agro-
Economic Research Centre for N.E. India, Jorhat (1968).




Practice of Shifting Cultivation in
North-East India

Dr. Satya Dev Jha.
Directorate of Arunachal Pradesh
Census, Shillong

Shifting cultivation is a way of life of the people in hill areas. It is a  practical
approach to certain inherent difficulties like preparing proper sced bed on the slopes
where any disturbance to the soil surface by tilling or hoeing may result in the washing
away of the fertile layers of the arable land. In fact. the shilting cultivation is an agri-
cultural practice evolved as a reflex to the surrounding echology. Shifting cultivation
may be regarded as an alternative farming to permanent or settled cultition on mountain
slopes where the latter is almost impossible with primitive technology. Shifting cultivation,
according to the modes, is variously called as primitive, fire farming, nomadic agriculture,
slash and burn agriculture, bush-fallow cultiation and sc on.

Shifting cultivation is widely practised by the tribals of North-East India as shown
in the following table 1 :—

Arca under Total Population Percentage of total
States/Union Terri- shifting cultiva- dependent on shif-  population dependent
tories. tion (in hectors) ting cultivation on shifting cultiva-
(in 000’s) tion (1971) to total

population of respec-
tive States/UT

Arunachal Pradesh 70,300 270 57.69
Mizoram 60.000 260 80.74
Meghalaya 76.000 350 34.58
Manipur (Hills) 50.000 300 27.95
Nagaland 83.600 ? ?

Tripura 17,000 100 6.42

Only Notth Cachar &

Mikir Hills Districts
of Assam. 70,000 403 0.48

It is noted from the table that about 426,900 hectars of land are under shifting
cultivation in the north-eastern region of the country. The above table also depicts that
a very large segment of population of the states/union territories under reference. excep.
Assam, depend on jhum cultivation for livelihood. Besides, the socio-cultural life of the
jhumias is also woven in such a way that it corresponds to this practice of cultivation.

1. The table has been obtained from --“‘Some Social Constraints to Agricultural Develop-
ment in North-East India™ by R.K. Mukurjee published inin North Eastern Afairs,
Annual Issue 1975, Page -45.
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The socio-cultural life of the tribals of north-eastern India is almost regulated according
to the jhum calendar. For example most of the tribal festivals ofl this region are celebrated
in accordance with the timmings of jhuming operations. Their social as well as religious
pursuits and calculation of times centre round the operations of shifting cultivation
In this connection the example of Padam tribes of Siang District in Arunachal Pradesh
may be cited. The newly marricd wife is brought home for the first time only at the time
of naw harvesting at jhum ficlds. There are many tribes and sub-tribes in this region
among whom first time hair cutting of children takes plice when weeding operation
starts. Even house constructing coincides with the timing of shifting cullivation. Among
many tiibes it is taken as good luck if a mother delivers when a particular stage ol jhum-
ing opcration is reached. Almost all stages of the jhuming operations are celebrated in
the midst of songs and dances along with social / religious rites only to ensure good
harvest. It is well known that there are many dances, songs and folk tales which deal
with the practice of shifing cultivation. Shifting cultivation finds place in their mytho-
logy also. There are many legends in Arunachal Pradesh which narrate how the creation
of particular grain by a particular god for jhuming took place.

These facts may inspire one to fall in line with the champions of shifting cultiva-
tion who advace traditional arguments that settled cultivation which can be carried
on hills by terracing the slopes is not an answer to the shifting cultivation because of
high cost, huge requirement of labour, lack of irrigational facilities etc. Besides, chemical
fetilizers cannot be applied on the hills as the same requireds working on soil to a depth
of five centimetres, which would result into serious soil erosion. Some of the supporters
of the practice ol jhum cultivation say that even spraying of nitrogenous fertilizer is not
possible  manually owing to the lack of sufficient quantity of water required for its
preparation on the hills everywhere. Thus one may get the impression that intensive
cultivation is not possible on the hillslopes where jhum has been operation from the time
immemorial. But to-day science has established its mastery over nature. The difficulties
in respect of scientific cultivation on the hill slopes have almost been got over. The know-
ledge of science has shown that intensive cultivation is quite possible on the hill slopes too.

The population sustaining capacity of land under shifting cultivation is incredibly
low. The studies conducted in the Philippines, Gambia, Malawi and Zanbia including
a few infIndia (Bose 1967, Ganguli 1969 & Saha 1970) reveal the same. For example,
the estimate of Bose study noted slightly over four persons per square kilometre (Konda-
kata in Abujhmar Hills, M.P.) to 16 person per square kilometre (Mamphi village in
Mizoram). According to Ganguli, the population sustaining capacity of land under shif-
ting is noted as six persons per sq. Km. supposing 509, of the areas amenable to  the
shifting cultivation. The Saha studies (in Mikir Hills and Mizo Hills) estimate the capacity
to be between three to nine persons per sq. Km. provided 509 of the area is available for
shifting  cultivations. Simultancously. the density of pupulation is reported as 6, 31,
45 and 48 persons per square kilometre area of Arunachal Pradesh Nagaland, Meghalaya
§md Manipur (whole) respectively. We also note very high growth rate of population
in the states and union territorics of this region. The decennial growth rate is recorded
as 3471 in Assam including Mizoram, 39.88 in Nagaland, 31.50 in Meghalaya, 37.53
in Manipur, 36.2 in Tripura and 38.91 in Arunachal Pradesh. It is clear enough that

wide gap remains between the food-grains production under shifting cultivation and the
population dependent on it. The future gap will be wider still.

Now it is widely talked by the forest authorities as well as the soil experts in
India and abroad that the practice of shifting cultivation is one of the major causes of
devastating floods in the pain arcas of the countries. Because of the practice of shifting
cultivation, the rivers rushing down the hills and flowing a long the plains are silted. As
a result, rivers become shallow andgfail to accommodate extra water duritng monsoon
causing floods in the plains. It also impoverishes the soils on hill slopes simultaneously.
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To-day, we have reached a stage in the social organisation of production when
shifting cultivation has to go, even though it may mean a temporary disturbance to the
socio-cultural life of the jhumias. We cannot ignore the fact that the economic factor
is always more powerful than social and religious factors in the long run. In this connection
the example of the Mohpas of Kameng may be cited. They do not have sufficient cultiv-
able land. This scarcity of land led them to switch over to the terrace cultivation on the
slopes. They are to-day better ofl people in relation to their counterparts elsewhere in
Arunachal Pradesh. The Khamptis of Lohit in Arunachal Pradesh and the
Khasis of Meghalaya operate cultivation by terracing the hill slopes. It may be mentioned
that these people are not less happy than those who continue practising the age-old system
of shifting cultivation. Rather the reality is that the Monpas, the Apatanis, Khamptis
and those Khasis operating scttled cultivation are happier than their jhumia counter-
parts. Social factors in favour of shifting cultivation will have to readjust with the changing
economic order, of the choice is left to the jhumias and if they are educated on the econo-
mics of alternative methods of cultivation and if they are assisted and guided properly
there is no doubt that they themselves will adopt the modern methods of permanent
cultivation generating necessary dynamism for restructuring their own society.
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An Integrated Approach For Treating Thc Lands
Subject To Shifting Cultivation

D. C. Das,
Ministry of Agri. & Irrigation
Governnient of India, New Delhi.

INTRODUCTION :

The problem of shifting cultivation has been engaging the attention of many the
agencies for a few decades. The Report (1976) of the National Commission on Agricul-
ture cites scventeen references besides the study made by D.C. Kaith in 1958 and
F. K. Wadia in recent times. Though the reports had diflerences on many points,
there had been agreement in the conviction that the improvement in land use management
in the areas subject to shifting cultivation is urgently needed.

The shifting cultivation which is commonly known as Jhooming has evolved over
centuries as a mixed land use pattern under the conditions of physiographic remotcness
duc to lack of communication. This remoteness has forced the people to a system which
is self-contained and involves minimum number of items. The practice combines
the raising of various crops together which can be compared with cafetaria system of
cultivation. one of the latest inovated terms. The system is supplemented by harvest of
flora and fauna from the surrounding forest areas.

To meet the exigency of collective security and to adjust the individual needs
and responsibilities vis-a-vis the community ones, the system seems to have remarkably
served thic people of the arca. My personal acquaintance with those people over four
years did not reveal any significant dissatisfaction with the system. The question, there-
fore. arises as to why it has become urgent to review the effectiveness ol this system
which has not only evolved in India under certain conditions, but in many parts of the
world the system has come in vogue under similar conditions. The anwer to this question
will. therefore. call for analysing a number of factors which have changed in the recent.
time and which are likely to change in the near future. Before dliberating on the integrated
approach, it is therefore necessay to look into some of these aspects and to attem‘pt to
gauge the severity of the same.

SOIL DEGRADATION AND SEDIMENTATION PROBLEM :

Opinions on tne associated hazard of soil degradation and consequent sediment
and flood havocs caused by the practice of jhooming on the hill slopes have differed consi-
derably. An opinion exists that the shifting cultivation does not involve any serious
disturbance to the soil as the soil is not ploughed and seeds are only dibbled. Consequently,
the hazards of erosion from the area subject to shifting cultivation may not be as alarming
as often posed. [t 1s true that no systematic studies have been made in providing data on
erosion and sedimentation from the watersheds where shifting cultivation is practised,
However, considering the rainfall pattern and the geology of the hill slopes, where this
practice is prevelant, this view is hardly to be supported. Besides, it is common fact that
resultant vegetation on the areas where this practice is prevelant is degenerated with
the degrading condition of the area in the successive jhooming cycles. The common experi-
ences of the heavy silt loads in the river system, which causes almost annual floods in
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the plains, also donot support the claim that shifting cultivation does not cause any
serious erosion and consequent sediment hazards. Some data from the Machkund Catch-
ment possibly will reveal a trend which may set aside the doubt in this respect. The catch-
ment of Machkund Reservoir is entirely populated by tribal people which have been
practising the shifting cultivation over the centuries. During the construction of multi-
purpose reservoir, the observed sediment production rate was 3.80 Ha-M per 100 Sq.
Km. per year. This was higher than the safe limit of 3.57 Ha-M per 100 Sq. Km. per
year. It was, therefore, necessary to undertake intensive soil conservation programmes
with a view to minimise the sediment production into the reservoir and thereby to pre-
serve the created water storage to be used for generation of electricity and irrigation
The sediment data which became available. from the repeated capacity surveys of the
reservoirs indicate that during 1951-58, the sediment production into the reservoir was
1.25 million cu. m. whereas during 1969-72, the sediment produclion dropped to 0.49
million cu. m. During this span of time, about 409 of the critically eroded areas have
been treated with aflorestation, bench terracing and other permanent supporting conser-
vation practices associated with land management. The scdimentation data collected
from the tributory observation posts also reveal similar trends. In some paits of the catch-
meni of Damodur Valley Corporation’s reservoirs shifting cultivation used to be practised
carlier. The sediment production data over the decades has shown a progressive decrease
in the sediment yield into the reservoirs of Maithon and Panchet with the treatment of
catchments by various soil conservation practices including the replacement of shifting
cuitivation. The comparative sediment production rates of the thrce catchments are

civen below —— ‘

Sediment Production Rate ha-m/100 sq. km. [year

Name of Reservoir Original Reduced
1. Muachkund 3.80 2.36
2. Muaithon (D.V.C)) 15.45 13.10
3. Panchet (D.V.C.) 13.32 10.30

It is very well known that flood in the plains of the North East [ndia is serious and almost
annual. The problem of flood is not so grave due to excessive runofl, but more so due
to the associated heavy silt load. The visitation of the flood havocs in the river system
of’ North East India have always been associated with the heavy sediment louds. These
sediments come from the hills where shifting cultivation is practised. Due to the distur-
bance in the river system and the communication lines developed at great mvestment
the entire  economy of the region sullers. The prospect of improving upon the economy
of the North East region with the improvement of communication and other facilities
is also subject to this disruption of the communication system.

It is not the erosion and sédiment hazard alonc. The problem is far more serious.
The jhoom cycle which used to be 3040 years a few decades back now ranges from [-17
years only. The shortened cycle degrades the land at a faster rate and return falls [urther
making the subsistence agriculture even more precarious.

NEED FOR HIGHER PRODUCTION :

Besides the hazards of soil erosin with the associated havoc of floods and sedi-
mentation, the necessity for a more paying land use management in these areas 1s ines-
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capable with the introduction ol better communication and rising aspiration of the people
for higher standard of living. This has already been viewed by the agriculture Minister
of Nagaland. With the introduction of cash crops, as observed by the Chief Minister
of MuEipur, the desire of the people to enlarge th'e area under jhooming has also increased.
The indication, is, therefore, that the people will surely take up to more intensive land
use practices where the returns had to be enhanced introducing better inputs. This
transformation will call for certain changes in the entire pattern of agriculture and other
land use management.

MULTIPLICITY OF AVOCATION

With the opening of these areas and introduction of a number of development
programmes and facilitics, the people will be taking up more and more new vocations
other than the one practised by the past generations. This diversion will call for adjust-
ment in the distribution of the available working forces and making maximum utilisation
of them for getting higher returns from the lands.

INTEGRATED APPROACH

The problem of controlling shilting cultivation is, thercfore, to be viewed not
only as a soil and water conservation problem, but also a necessity of altered way of
living suitable to the changing circumstances. Thercfore, the elements of the pan should
be such that it progressively provides better return from the limited areas with lesser
wotking force involved in the mangagement. The plan should also endeavour to maintain
the mixed way of living comprising agro-horticultural activities, livestock keeping and
utilisation of resources from forest in selective manner. The plan should also ensure
adequate work for each member of the family who opts for the land use management
suggested in the intergated plan towards the replacement of shifting cultivation.
The speed of fimplementation of any such plan has to be appropriate so a$ not to create

any disruption in the socic-economic living of the people and further development in
that respect.

WATERSHED APPROACH

Accepting this unavoidable necessity. we have to think as to what are the major
precautions that we must take before we can suggest for some alternate system of land
us¢ management. The land that we are going to deal with consists of young mountains
with possibly more erodable soils, and subject to higher rainfall coming often with high
intensities. Planning. therefore, has to be on the basis of a natural unit where natural
resources ol soil and water can be developed and managed towards obtaining maximum
return with minimum hazards in the form of degradation of the area and consequent
sediment production into the river system. Such a unit has been acknolwledged through-
out the world as a waterslied, that means the area which drains into common drainage
system.  Again, considering the accessibility of the areas, units of the local habita-
tions, the size of the watersheds cannot be very large. They should be small enough to
be treated with all  possible manner for protection and improvement in accordance
with a time bound plan. It is difficult to spell out a definite size of such watersheds for
adopting in introducing plan ol control of shifting cultivation. This will depend upon

the loculI necessities and available resources, both in terms of finance and technical
personnel.

MIXED LAND USE

) It is very necessaly that intensive agriculture is introduced on smaller area say
for one hectare where more than one crops can be grown. The local vegetations helped
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by favourable rainfall oflfer a number ol producess which meet many requirements of
feed, fodder, housing, etc. of the local people. The utilisation of these items have provided
avenues for various handicaralts too. They have become part of their way of living. There-
fore, a patch of properly managed woodlots will have to be incorporated in the plan.
A quick world-wide survey will indicate that the hill economy has mostly been centering
around mixed farming, i.e., agricultural and plantation. crops and some livestock keeping.
The people practising shifting cultivation also maintain some pigs and poultry birds
besides their prized mithoons. The mixed land use munagement should also take care
of the need of this part of the concerned famiiies. However. the present pattern of lives-
tock keeping may undergo changes in terms of their types. feeds and housing. The changed
pattern of agriculture, horticulture and livestock keeping ng may also call for certain ad-
justment in the homesteads of the region.

PROTECTIVE SOIL CONSERVATION MEASURES :

The areas where permanent agriculture will be introduced are on relatively keeper
slopes and through the continuous exploitation. the soil depth may not be great. The
rainfall pattern in the bulk of these areas also suggest that any intensive agricultural
horticultural programme must have inbuilt soil conservation protection mcasures; Othel.‘—
wise the soil, which is the very base of production, will be washed out. In fact, the experi-
mental results have shown clearly that even in the Nilgiris. where soils are far from erod-
ible and rainfall less crosive with even distribution, there is no substitute to bench terracing
on hill slopes if cultivation has to be done (Das Etal 1967) In the areas where we are
concerned the risks are far more.

WATER MANAGEMENT :

From the terraced lands, if two crops are to be taken }Vith qpprecmble returns.
very careful water management programme is necessary. Irrigation wgll be a necessity to
improve the outturn from the areas. In the hilly areas, gencrally. diversion of small s(rqam-
lets through a system, similar to “Khul™ of Himachal Pradesh, may be ideally suited.
In certain cases, lilting devices may be nccessary. All these systems will have to be supplc-
mented by waier disposal system to prevent over-saturation, water logging and also to
remove excess rainfall salely. Even the horticultural and cash crops. it are to be grown
on the steep lands, it will be desirable to raise them on strip of step benches.

TOOLS, IMPLEMENTS and MACHINERY :

Since the intensive land use management is necessary to increase the total return
from the land, the arca must be prepared and provided with appropriate tools, mplgnepls
and machinery. This will be necessary to achieve proper soil preparation and carrying
out agricultural operations during cultivation and after harvest. But we should rcmqmben
that while these families were practising shifting cultivation, area which was C_ultl\{atc_:d
by each family was ranging from 0.51-1.37 Ha. with an average of 0.92 (Wadia, 1975).
We should, therefore, think that available labour forces which are likely to be lesser with
the diversion of many to different vocations, whether it will be possible to take up larger
areas under permanent cultivation without assistance of certain minimum tools apd
implements. At the same time, with the level of technology cxisting in the area weblc.an,
certainly not think of introducing tractors, combines, etc. for bringing about a rumplng
revolution in the agriculutre within a short time. A via-media is very necessary. But g
modest beginning will have to be made in order to determine the suitability of a num
of tools, implements, machineries for large scale introduction in the area.
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TOOLS AND IMPLEMENTS :

The multi-puropose “Dao™ is the main tool which is used by the people. However,
it will not be true that no other tools and implemsnts are in use in the region. In the years
1959-60, the Directorate of Agriculture and Community Development of North East
Frontier Agency conducted a survey of the Agricultural Tools and Implements which
wete in vogue. Specimens were also collected and kept at the headquarter. The collection
includes mostly the dibbling bars, hoes and rakes. It will be worthwhile tolook into thesc
items, which have evolved in the region depending upon the liking of the people. and
improve upon those which arc likely to fit in the proposcd agro-horticultural practices.
The improvement will be mostly in terms of materials used for making them and stan-
dardisation of sizes.

FARM POWELR :

So far. the manual power is the only one which is bzing ussd in the region. With
the intensification of land use management and likely diversion ol available manual
Jabours, it will be necessary to supplement the source of power. The question of introdic-
ing animal power for management of agricultural fields is viewed with certain alarm,
The first objection possibly is that the introduction of animals may ultimately bring in
the competition between man and animal in respect of available resources from the land
besides the increease in  erosion hazards. However. as stated before. the economy of
hill region will follow the proven pattern as evidenced in similar hills throughout the
world. This will be a mixed land use management comprising agro-horticutural programmes
and livestock keeping. Thercfore, the policy of keeping off livestock, particularly, cattle
may ultimatcly starve the regional economy. Besides, permanent agriculture on terraced
land will have to be nourished by the supply of organic manures which nead to be pre-
pared near at site to keep its cost low. Also, in the near future milch cattle will find its
way as the food list of the region is likely to add to it milk and many more milk products,
We may, therefore, consider if animal power cannot be introduced as a part of the package.
However, since this will call for a much greater social adjustment which will take a longer
time, we may think of some mechanical alternatives. Power tillers seem to be an answer
to the present need. A representative power tiller with a standard accompaniment can
handle 3-8 Ha in a year under double cropping. 1t will be in a position to do transportation
of appreciable load over roasonable distance. Besides, it will provide power for operating
small equipment, e.g.. thresher and huller; and pumps and other agro-animal based-
cottage industry items.  Only a few of these possiblities have been realised in other loca-
tions in India and many more potentialities are yet to be translated in reality. The power
tillers to begin with could be introduced to the area from the Government agencies

including the operational maintenance and repair facilitics. The pcople could be slowly
trained in handling the tillers.

MACHINERIES

At present, post-harvest practices, particularly, hulling of paddy, ctc. is a daily
routine with the houscwives, and this takes considerable time. Keeping the paddy in
store also occupies more space. It will be desirable to hull the paddy and keep the rice
In store. The small hullers can easily be introduced to relieve the burden of the house.
wives. These hullers can be operated mechanically or by the power available from the

powe. tiller. Thresher, winnower and small water lifting devices may be other welcome
1tems.

STORAGE FACILITIES :

Storage of products, e.g., agricultural produce can be improved considerably ang
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the loss during the storage can be minimised. Storage bins as have been found suitable
in Punjab could also be a suitable introduction in the 1egion. The horticultural
items and paddy ete. can be stored in a better way to minimise the rotting and shrink-
ing and damage by the rats. :

PROCESSING

The home scale processing of horticultural goods will be a boon in utilisation of
harvest. This will avert the losses of the produces due to certiain time gap in the transprta-
tion to the nearest market.

PRESENT PROGRAMMES

Keeping these integrated development projects in mind, the Soil Conservation
Division of the Government of India had prepared a maodel scheme for evolving per-
manent land use management to wean away the people from the shifting cultivation.
This approach has further been modified through consultation with the constituent
agencics of the region and North East Council. This scheme is in operation in the States
and Union Territories who are members of the North East Council. The techm_cal aspect
of the scheme has been scrutinised and cleared by the Soil Conservation Division of the
Ministry of Agriculture and Irrigation, Governemtnt of India. It is hoped that this Pilot
Project which incorporates some permanent areas under irrigated agriculture and some
areas under horticulture or forest plantations, will further be improved with the expericnces
gained over years and provide an cconomically viable package ol practices for large
scale implementation in the areas where shifting cultivation is in vogue.

SUMMARY AND CONCLUSIONS :

The shifting cultivation has evolved as a necessary system of land use management
and way of living for the areas characterised with physiographic romotensess. The
practice has cvidently served the people well in a given conditions. With the mtrodug:tl_qﬂ
of better communication system. justified aspiration of having higher standard of living
and multiplicity of avocations, the need for permanent and stabilized land use management
is inescapable. Considering the evolution in other hill areas of the world, the development
of these areas will also centre around a mixed farming pattern which will include agro-
horticultural programmes, selective forest resources and livestock keeping. The develop-
ment of permanent agriculture will call for necessary soil conservation and water manage-
ment practices as well as introduction of suitable agricultural tools. lmplemer)ts.
machineries and storage facilities, The expanded livestock programme will also bring
changes in their feeds and housing and also modification in the homesteads of the famlllqs
in the region. The Pilot Project now in operation through the North\Eastem Counml\
and under the technical guidance of the Soil Conservation Division of the Ministry of
Agticulture and Irrigation, Government of India, aims at finding a technically feasible
package of practices which would be economically viable for large scale implementation
in the areas. '
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Plant Pioneers in a Jhum Field and their role in
Soil Conservation and Soil Fertility

Dr. R.P.M. Bordoloi,
Cotton College, Gauhati.

The dry and the barren soil scorched to the ground as it is in a Jhum field, the
pioneering plants that make their first appearance are some small macro- but mostly
microscopic algae that belong to the group thallophytes. The term thallophytes means
a young shoot of a plant (thallose=a young shoot, Phyton=a plant) and was introduced
for the first time by the German Naturalist Endlicher referring by the term to the simple
small filamentous plants that abound in nature, of which algae form one of the two com-
ponents the other being the Fungi. Algae has more than 20,000 species and as exploration
goes on more and more new forms, varieties and even new species are being added to the
group.

Jhum cultivation or shifting cultivation is practised throughout the tropical and
sub-tropical belt or the world. In this North Eastern part of our country this method of
cultivation has been in practice, in the hilly area, in particular, from time immemoria]_
During the process of Jhum cultivation before the advent of Spiing large tracts of land
are burnt down previous to which trees and shrubs of the area are felled and allowed
to dry up for sometime. The land is then allowed to remain fallow for a very brief period
of time and with the coming of Spring, crops are sown in the area. Jhum cultivation jg
discouraged as it involves other vital problems like deforestration. soil erosion and sg
on which. on the whole, brings about a disturbed ecology of the area.

[t is interesting to observe how different species of algae make their first appearance
in a dry and burnt down soil fiom where all traces of plant life, apparently, are denudeg
off by fire Experimentally, it has been observed in a Jhum field that for the first 2/3 weekg
after the fire. nothing seemed to happen on the ash-ladaden scorched ground. After
that period gradually species of Blue-green algae make their appearance. Thus specieg
of Nostoc. Anabana. Aulosira, Tolypothrix of the Blue-green algae and species of Stichg.
coccus, Ulothrixchopsis, etc. of Gieen Algac are some of these pioneering plants op
such soil. From where or how these plants appear in a soil from where life appeared tq
to be completely wiped out by fire is a thought provoking matter and requires research_
Some of these algae, inspite of the fire, remain viable in the sub-soil, at some depth. Givep,
favourable conditions such as humidity and temperature. they make their appearnance
Again, some ol them are air borne and spores are blown about by wind and on fallin
on soil, germinate and start life. Be that as it may. the important fact is that, that thegq
plants make their appearance and once they do so. they rapidly multiply by vegetativg
division or sporulation and within a very short space of time covel up considerable arey
by their growth.

Soil Conservation :

Most of these algae are coated with a thin or thick mucilagenous sheath aroung
them and collectively. they form a crust of inusilage that form a direct coating OVer the
surface of one dry and barren soil. This sheath or crust of algae play an important rojes
in soil conscrvation. by way of giving a complete protection against rain and wind actiop
when rain falls on a coverless soil, the raindrop bombards the soil and break into numerqyg
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small particles. The wind next completes the task of denudation, it blows the soil particles
away - resulting in soil erosion. In case of the algal growth, the algal crust, on the other
hand. receives this bombardment of the rain drops and thereby protects the soil from
direct hit. Besides, the filamentous algae grows in  between the soil particles and with
their mucilage shcath, which is hygroscopic and sabsorbs moisturc quickly. soil particles
are adhered to them. This cohesive force bind the soil particles together and this decidedly
lessens soil erosion - an important factor in soil conservation.

Soil Fertility :

The fertility of a soil depends on its soil structure. moisture retaining capacity
of the soil, nutrient composition and so on, Aleal crust that forms a continuous sheet on
the surface of the soil helps greatly in contributine towards moisture retention in the soil.
This sheath has a great water absorbing and water retaining capacity. To start with. this
sheath catches rain water and as the mucilage is hygroscopic. it slowly absorbs the moisture.
The water then gradually tickles down to the soil, beneath the crust which prevents eva-
poration of the same back into the atmosphere. Singh (1947) experimentully demons-
trated that the moisture content of the soil underneath the algal crust was always higher
by 10 to 15% than the moisture content of the soil without “he algal crust. Species of
Aphanethece, Nostoc, Aulosira, Anabaen’, Tolypothrix, etc. of the blue-green alga: form
extensive sheaths that form a good algal mat on the surface of soil which acts like a water-
catching device for the dry soil

Soil fertility is also greatly enhanced by the algal growth in the soil and soil composi-
tion is thus changed to a considerable extent. bringing it to the fertile side. One of the
most significant changes brought about by algae is the increase in total phosphorous in
the soil (Singh 1960). This increase in total phosphorous is mainly on account of the
organic decomposition brough about by the death and decay of these plants. The sheath
which is rich in cellulose. pectic acid, pentosen group of carbohydrates etc., also contribute
towards this. Other organic substances like carbon. clalcium. etc.. were also found to
increase considerably due to the algal growth. One great quality of algae IS their ability
to appear and thrive in such a medium as pure sand where organic matter stands at
zero §With their soil binding, water absorbing and water retaining ability together with
contribution of organic matter. the whole medium is completely altered ard made suitable
for other pfants to [ollow.

But the most outstanding contribution of thesc plants towards fertility qf tl}e sqil
is their ability fo fix free atmospheric nitrogen in the soil and thereby make it rich in
nitrogen which is so vitally important for any plant growth. The heterocysts. 1l.e. the
special enlarged cells are normally the sites for nitrogen fixation in b]ue-grecn.alguc,
but recent investigations have proved that ordinary vegitative cells can also fix nitrogen
to a greater or a leser extent, depending upon the types of species. !t 1 the enzyme nitro-
genase which is responsible for nitriogen fixation and formation of this enzyme inside
these plants is genetically controlled. This ability to fix the atmospheric nitrogen by
by these plants had been fully exploited by the scientists and now this has been experi-
mentallyYproved. accepted and adopted into practice of the application of tlese algac
as manure in rice fields. and astounding results to the tunc of 30% increase in yield ol
rice have been recorded. Thus a great potentiality lies in the mass usc of thesc algac in
not only in ricc cultivation but also in the cultivation of other crops.

To fconclude Jhum ¥eultiavtion should be discouraged. But till such time as other
alternatives cannot be offered to the people who solely live on such a type of agriculture
means should be adopted so that the dry burnt soil such as in a Jhum ficld can be quickly
reclained. The answer _lies in encouraging algal growthin such ficlds. Algal specics, ihe.re-
fore. are to be cultured enmasss in the nearby scientific laboratories of soil conservation
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or forest laboratories and Jhum fields should be innoculated with these cultures for a
quick growth of algae which will then take care of the problem of soil conservation
by recEtiming such soil. While selecting algae species for culturing, z_llgae wltl} the nitro-
gen fixing ability should be chosen carefully. .Some-of the strong nitrogen fIX.tUI‘CS are
Aulosira fertilissima, A. implexa, Anabacna circularis, A. Variabilies Tolypothrix tenuis,
Oalothrix brevissiina, species of Nostoc, all belonging to the Blue-green algae.
References @ (i) Fogg. G.E., Stwart, W.D.P. etc. —The Blue-green algae.

(i) Singh, R.N. — Role of blue-green algae in Nitrogen economy of
Indian Agriculture.

(iii) Venkataraman, G.S. —Algae and Rice Cultivation.
(iv) " —The cultivation of Algae.

(v) . —Algae Biofertilizers and Rice Cultivation.



Shifting Cultivation and Evolution of Flora

Dr. S.K. Jain, P.K. Hajra and
Dr. G. H. Bhaumik, ! l
‘Botanical Survey of India, Shillong,.

The vcgg‘tution and flora of an arca depend on the total environmental conditions
of that area. It is common knowledge that disturbance ol any one factor has its inﬂuencé
on vegetation as well as flora.

The vegetation of a region is the overall composition of dominant species and an
account of the general physiognomy of the plant growth; the flora is an enumeruli(‘)n
of ull the plants occurring in an arca, usually without a commentary on dominance of
individual species. Shifting cultivation influences both vegetation and flora.

The process of shifting cultivation comprises of the following main stages.

a) Selection of the spot for cutting trees and shrubs.
b) The process of cutting trees and shrubs in the spot.

¢) Burning of plant material in situ.
d) Cultivation on this spot for varying number of ycars depending on fertility

of soil. .
¢) Abandonment of this spot in favour of & fresh spot.
All the above stages have direct or indirect inflluence on evolption of flora of the
region. The soil of an area sustains plant grO\yth Hl']d hence, changes in soil, in turn, effect
flora. The shifting cultivation eflects the soil mainly in following manner :—

| of tree canopy there is no obstruction to mechanical force

rain and falling watcer dislocates soil. .
i) Rainfall causes leaching and ucxdll_)" of sroll 1|I1'c1c;1>c5. N
iii) Increased acidity renders soil unsmtdf)lg: or p'(u'nig;'owlh and makes it fur-
ther unstable and vulierable to wuahmg] away. ll)cl hu,mus. which would
have been created by falling leaves and ot 1c§ \‘clgc(liq‘ c.nlmtenal Is not avail-
able any moie, further adding to acidity. uch :E}U‘lbdnces effect micro-
Aora and micro-fauna of the soil which in turn cliects the flor.

The authors have made somlc observations 1
Mcghalaya and Arunachal Pradesh.

i) Duc to remova

1 changes in flora of Jhum lands in

i a1t several other factors, some related with shiftine
, s e mentioned tha . ‘ : 0
" tI_L may, l(llogtblrgrrs [i)ndepcnde"t of it. also influence the flora. Some such factors are
cultivation, an
narrated in a later pilrilgfilPlL .
ra are attributable primarily to shifting cultivation

in flo L
pes 1h of forests —

The following change: sostruction

and other proccsses involving
and shrubs arc scaree, ‘«}l')d may become lurther rare
-+ of the region, .g. Tetracentron sincnse, Micheal
LN om the flora © ‘ ntronsincnse, a
o e c“mmdm}ngi(dcs axus baccata, CCPh.al(Knus griffithii, Cinnamoumum
cxcelsa, ]?[(;Itu'?]mq grifﬁrl’nii, Magnolia camphelli, Acer camphellii, Acer hookryg

tamala, icl

L. In some spots certin trecs
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are becoming scarce in most of the arcas of Arunachal Pradesh where shifting
cultivation 1s being practiced.

The economic uses of some of these plants are already known. such as for timber,
spices medicine, etc. As for the remaining, one can rarely know in full the mysteries of
nature. Even a most insignificant looking plant may one day be found to possess either
useful properties directly, or genes for improving other species. And for this reason, the
importance of preserving all, repeat ALL, kinds of living things, at lcast in limited numbers
has been universally appreciated.

2. In process ol cutting trees and burning the site many parasites and opiphytes
get depleted or eliminated from the flora e.g. Caleola falconeri, a saprophytic
orchid, (which happens to be one of the largest ground orchids) was collected
from the Kameng district of Arunachal Pradesh in the year 1970, but in subse-
guent visits it could not be located from the same area, as the area had been
under shifting cultivation.

3. After the tree cover is removed many components of ground flora find the habitat
no more suitable for their survival or reproduction, and perish, for example,
Paphiopedilum fairieanum in Rupa in Kameng and some parasitic plants like
Balanophora dioica, Aeginetia indica etc. and ferns like Osmunda, Cyathea at
other spots.

Epiphytic piants like orchids und ferns are particularly becoming rare in the areas
where forests are being destroyed, e.g. species of Dendrobium, Cymbidium, and Vanda.

In some cases the type locality is disturbed so much that except the original her-
barium sheet, nothing may be left of that plant. For example, in the year 1966 a new
epiphytic crchid Oberonia sulcata was described from a spot in  Kameng but in the
year 1970 the arca was found under shifting cultivation. It means if the plant had not
been locuted in other localities it would have become cxtinct from nature. A time may
come when several new species described more recently from our forests may become

extinct. and the herbarium sheets may be lelt as the only record for their once having
existed.

According to Hoodker I who visited Khasi Hills in 1850, the flora of these hills
in exteint and number of fine plants is the richest in India and probably in all Asia Oné
can imagine the extent of desrtuction of vegetation mainly due to shifting culti\./ulion
At present. excepting some sacred groves, the vegetation is disturbed in most of the ‘
In a recent study of *Law Lyngdoh™ sacred grove, which is only
and 300 m in breadth, Hajra (1975) 2 has collected about 400 plan
of interesting trees, herbs and epiphytic and terrestrial orchid

areas,
about 1600 m in length

ts which include number
s.

A widely travelled forest officer and botanist Dr. N, L. Bor
cp e T . . ¢ ¢ . . . o1 SCI .
shifting  cultivation in 1942 as below : 3 observed about

“While it did little harm in the dim distant ages when number of individuals w:
small and areas of forest large; it is very different tale when the cultivators live j l Lrld's N
settlements and their numbers continue to increase. ¢ In stationary

“What one may call *saturation point’ has n

At one m: _has now been reache ' i
tribes and onc of their most urgent problems is that of exhausted soi(li \L)l)ll TOSt S pruen
more at more [requent intervals. Some tribes solve this aving. semosuce

! RS question avi
fields which they can irrigate and others manure their fie|ds by h‘w,mg permanent
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™ :l'hc_: common crops on land under shilting cultivation in- Meghalaya region are
pl' .to, ginger. chillies, maize, cotton and Tapioca. Duting the cropping perir)d§ 5'-\'ctl'~tl
plant species. mostly weeds occur in the ficlds; the common ones are the t‘Bllowi;m S

Spergula arvensis, Gm: iui i

naphaliuin  luteo-albu ; ivi i
hirsuta papa Ar ) I m .:lh‘.n‘l. Galinsoga parviflora, Cardamine
l , Y8 .runcmatum, Rumex necpalensis, Chenopodium album, Oxalis corn-
culata, Plartago _major, Tridax procumbens, Euphorbia hirta, L. thymifolia, E. prostrata
Spermacoce hispida and somc annual grasses.

] After the land is abandoned the specics that gradually establish are mainly Eupa-
torium adenospermum, Gynura angulosa, Ageratum conyzoides, Lantana camara Solanlum
nigrum and S. xanthocarpum. The perennial grasses gradually estabish at ,1his stage
and then within a few years the land is covered by thick growth of grasses, the lz‘u?d

being left for grazing by cattle.

most areis ol Arunachal Pradesh were undisturbed. but consequent
es like road - building and creating of  new townships
the hitherto virgin vegetation has beconie a victim of sudden large-scale changes up-
setting the balance of nature. As a result of this and increase in the extent of ‘Jhum’

cultivation large areas of [forests are destroyed.
and wheat the commonly cultivated plants in the *Jhum’
he following —

Until recent,
upon development programm

In addition to paddy
areas of Kameng district arc t

(i) Fagopyrum csculentum (brasma’). The local people make flour from secds

(i) Chenopodium album (mochalu). The seeds are mixed with rice, of taken us

. substitute of rice. ' ) . ‘ .

(iii) Pennisctum typhoides (Y angrah) - pscd for preparation ol alcoholic beverage.

(iv) Eleusine coracana (Kongpu) - 1t 18 used for making a kind of alcoholic

beverage. ) i
(v) Zea miys (Phism[ung) - Widely cultivated for corn.
(vi) Glycine soja (Lilu) - Pulse, vegetable.

ii " olus forosus  (Gidilipt) - for pulses.
i Phaseol atus (Yacherung)-sccd caten.

(viii) Amaranthus panicul Vucherang)

(ix) Capsicum annum or vegetable, spicc.

Galinsoga parvillora, Rumex nepalensis, Capsella
Conyza stricta, Plantageo major, Bidens tri-

Vernonia cinerea,, Chenopodium ambro-

and find way into these lands,

luteo-album, U
s vzalerianacfolia,
Oxalis corniculata,
ds of these crops

Gnaphalium
bursa-pastoris, Erechtite
partita, Richardsonia sccabra,
sioides, etc. are the common wee
al operutions like sowing. }\'cc.dil1g upd h"“’}'csling, ete.
s on these Jands resulting in further introduction
Xanthium strumarium, Sigesbeckia orientalis
Eupatorium odoratum, Ageratum conyzoides:

The various agricultur eral
involve frequent traffic qf human, b::t%la
of alien plants like Mikania micrantia,

Bidens pilosa, Acanthospermun! hispidunt,

Artemisia vulagaris, €tC. | |
he above processes the farmer docs some selective weeding. thereby influen-
During the abo
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cing the qualitative as well as_quantitative presence of weeds. After the land is abandoned,
all” kinas of seeds of weeds and  adventives mt_roduced during culti-
vation come up and many fresh ones are brought through grazing cattle. Due to absence
of crops there is little shade and many species which would otherwise keep out of the
forest area or even agricultural lands invade these spots, such as Lantana camara, Eupa-
torium chinense, Eupatorium nodiflorum, etc. )

At higher altitudes in Arunachal, abandoned lands are colonised by species of
Arteinisia, fagopyrum, Rubus, etc. At lower altitude species of Cannabis, Gleichenia
and Mikania occur. An entirely new scheme of succession and evolution of flora tuI\:cs
place on these spots. It is usually the hardy and unfortunately spiny and unwanted species
that colonise such lands. Vegelationally this kind of plant growth is cetrainly retrograde.
as in place of tree vegetation a low scrub or poor grassland might result.  As
regards floristic composition there may be depletion of some species and addition of
several others. Thus, shifting cultivation significantly influences the evolution of flora of
of any region.

Many papers deal with social and economic implications of jhuming. Present
authors do not intend to propose any methods of stopping this age old practice abruptly.
Aitention is drawn to a recent article in the journal ‘Science’ 190 (4217) 1975 -* with the
title “*Bringing the Green revolution to the shifting cultivator™. The following methods
of improvement have been suggested
(i) Zerotillage, and plant residue mulches.

(1) Mixed crops of high-yielding varieties that are disease and pest resistant;

(i) Fertilizers to replace the phosphorus and possible other nutrients.

(1v) Legumes, with highly active nitrogen-fixing rhizobia to supply nitrogen to the
soil and other crops.

(V) and control of acidity by means of ash or mulches of deep-rooted species or by
lime and trace clements where lime is readily available.

Though the above suggestion are for lowland humid tropics but in India some of
these systems are followed even in the interior places of hilly regions.

In Kemeng district of Arunachal Pradesh the tribal people use mixed croping
techniques to keep a plant cover over the soil for most part of the year.

(i) They cultivate legumes like Glycine soja, Phaseolus torosus with Zea mays.

(i1) Plant residue is also used after burning to increase the alkality of soil.

(i) Occasionally lertilizers supplied by government organisations are also used by
the tribal people.

Due to increasing difficulty in availability of [resh forests for cutting and burning
and also effects of extension and education, trends towards stable cultivation arc being
noticed in many areas of northeastern India.

The authors do realise that in a developing country like ours,
the situation now existing in northeastern India where industrialisation
ing signs of prosperity, a total taboo on tree cutting will simply be a
thinking. _

Planned devclopmeqt, with sunultz}ncous steps for afforestation, conservation of
germplasm through establishment of national parks, of arborata of biosphere reserves
should be a sutislactory solution, Ser

and particularly in
1s only now show-
thing of wishful
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Animal Husbandry as a Subsidiary source of
Economy for Jhumians

Dr. D.J. Roy and Dr. A. Verma.
L.C.A.R. Rescarch Complex for N.F.Hills
Region, Shillong. .

) Shifting cL_xltlvatlon is a traditional form of agriculture res.trict'cd in certain tribes
and is prevalent in many parts of the world. This system of cultivatior of land is often
desctibed as a peculiar way of life and cannot be isolated easily from the Socio-economic
aspects because of system of land holding. Cooperative efforts of clans. fitness in the
pressure of population and the traditional culture. Detail observations of Pelzer (1948
1957), Dobby (1950), Conklin (1954) and Spencer (1966) are important for un erstandine
all aspects of problems and socio-economic conditions of peasants who follows the tvpicnc]
system of cultivation particularly in South East Asia. An area of about one milllion
hectres of North East (N.E.) Region of India fall urder jhum or shifting cultivation
A brief account of Jhumming practice followed in N.E. Region has been givelfby Goswami
(1971). In practice. the particular area of a hill for jhumming is selected by a group of
experienced clan leaders usually away from the villaze and all subsequent agricultural
activities are in fact very much of a cooperative eaterprise. The various agricultural
operations such as clearing the forest, burning the jhum, sowing or dibbling the sced.

are performed in a religious spirit by the group. The shilting

weeding, fencing and reaping ned
cultivation does not necessarily mean shifting homesteads.

Problems : The basic problem of jhumming started with the pressure of popula-
tion and frequent cycling of jhum land and thus created a stupendous effect on soil in
imate low yield per acarage. When pressure of population

sion. fertility and ulti y
terms of eros! as long as 40-50 years. In these period.

iogni in hi i ling was
was not significant in hills, the jhum cycling ' .
the nature could 1ebuilt the fortility of top soil. Consequently the delitarous ellect of

long cycling jhum was negligible.

population, the extent and intensity of shifting cultivation
areas the jhumming cycle is now 3-4 years and thus
soil and forest wealth. It has been estimated that

and Meghalaya hills comes to about

With the sharp growth of
increased consideratl)ly.dln some >
i ider: amage
causing considerable damage oil ¢ ”
the area cleared every year for jhumming in Assam

one lakh hectres. (Goswami.
ent low agriculture yield on limited command area

' le and consist ‘ ‘ .
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Looking back at the fairly stabilised tradition of long jhumming cycle when yield
crops was reasonable, even at that tjme tr_ibe used to depend on anl_mal protein _of high
biological values beside other foed like [ruits, roots, tuber etc. The wild game which was
such an important supplement to the diet in former days is now in danger of extinction.
Keeping the tradition and food habit of _j'hUmlLlS In view, }ntroductlo_n of Animal Hps-
bandry in the two basic approaches, as given by Goswami (1971‘), will not only satisfy
the dietary deficiency of food but also help in number of ways in the whole system of
jhum control and economic upliftment of jhumias. In any system or culture, introduction
of new taboos - may be a campaign of stopping the destructive jhumming or implementa-
tion of sophisticated technology of soil and water managements or even infussion of
better breeds of livestock and poultry, there is always a danger of unaceptibility. parti-
cularly in areas of sensitivity and isolation. The final approach should, therefore, b_e
gradual and through demonstration only after some tangible results are obtained experi-
mentally.

Animal Husbandry as a source of economy and function of jhum control :

Among the people of N.E. Region who practive shifting cultivation, do not gener-
ally keep animals to improve their economy. Moreover, the agricultural technique of
jhumias is not high enough to produce surplus food. To get extra income and to patch
up the shattering economy of jhumias, particularly in N.E. Region, livestock and poultry
rearing are perhaps most promising and untouched field. Rotenhan (1966) referred the
importance of Animal Husbandry in Sukhumland tribes in Tanzania as a best insurance
against economic and social risk. The livestock protect them against uncertainty of
rainfall and destruction of their harvest by pests and plagues. These tribes prefer to store
their earning in the form of cattle and not in grains. Similarly, in N.E. Hill Region, certain
tribes of Nagaland and Arunachal Pradesh consider possession of Mithuns as symbol
of prestige and status. Most of the families of Mizoram and Nagaland rear pigs. Number
of cattle. pig and poultry per hundred human population is larger in N.E. Region than
the average of country. Sixteen per cent of country’s pig population and 3.6 per cent of

poultry population is present only in N.E. Region (National Commission on Agriculture
1975).

Cooperative approach :  Jhumming is a matter of controversy,
destructive to the forest, effecting the bigger trees to yield to a low vegetal cover of bam-
boos. grasses and shrubs. to the soil causing rapid erosion and loss of fertility; but the
system is conducive to many best approaches of cooperative enterprise (Elwin, 1959)
Animal Husbandry is onc of the well suited practices whick could be inducted to jhumias
to suppliment their cconomy. Depending on the land classification for various uses and
also on the availability of land, a unit of cattle or goat or pig or poultry or even mixed
units may be reared by a family of jhumias. Within the tune of cooperative efforts, a
slight modification or orientation may be needed for collection and sale of animal pro-
ducts like milk, butter, ghee, eggs and also for marketing mutton, pork, beef birdspetc
This is not a new feature’as many jhumias are already participating in the milk‘ collection'
centre of Meghalaya. To be viable animal units, a strong cooperative amongst jhumias
is needed to supply necessary inputs of housing animals with indigenousgm"‘ltern'nla
supply of fecd. land and fodder developments, stor form of

. : age ol extra fodder |
silage, hay or straw for lean periods. The St Animal Husoandry

ate Govt Veterinary and Anj
an | T . nima
Department may also assist in providing health guards for animals and &ﬁgj‘ggﬁﬁgﬁ

auidance. Once the z}ninml.unit is economically viable, it will be a standing source of
income for the jhumias besides meeting the domestic requirements of mjlk m{g'lt eggeetc::
. 5 di, .

It is generally

Housing : Bamboo, wood and straw can form a ver . )

: : : ery economic raw
for construction of animal sheds. The location of the sheds may be select dat ma_tterlals
approach and availability of water. cted to suit easy
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Food / Fodder development :
(A) Grasses & Legumes

_ Grasses play very important role in controlling soi i

rapid absorption of water, increase infilteration rate. §tzl§llilz:r205;l(1?2§ ;ﬁgorf;'dund lprom_otc
On the waste surfaces of terraced area grasses can be planted “and several Cl‘tutqeoeachmg.
obtained. To make the vertical faces or ridges stable. following graqsesc w*rl mis can e
Wheat grass (Agropyron semicostatum) Brown top or colonial bent (A:rggfucgested '
Doob grass or Bermuda grass (Cynodon dactylon). Cocks foot or orchard Eﬂ.ggesﬁ)tenuns),
l%lllom;rataf). Pangola grass (Digilariaspecies). Weeping love prass (ErangStéé curavcl?t/zlal)S
(Pﬁ?{laor‘iz :i]sl():gfogfstuca elatior) Dallis grass (Paspalum dilatatum), Large canary grass’

Interspaces of horticultural crops of jhum-land can be utili i
( . ‘ ized for the product
of leguminous fodders as they will provide nitrogen to these trees and will consplctc vlec;n
little with the nutrient need of horticultural plants. Y

(B) Jhum Crop By-Products of animal impertance in North Eastern Region :

(a) Tapioca and its by - products.
(b) Pineapple and its by products.
(¢) Paddy straw and wheat straw.
(d) Potato stem and leaves.

(C)  Forest by-products of animal importance in North Eastern Region :

(a) Wild grasses and crecpers.
(b) Tree leaves.
(c) Wild tubers.
(d) Wild fruits. i
(Bor, 1940, 1942 Rowntree, 1954).
nomic animal nutrition can be based on following cardinal

stern Region.
In the first instance, it will be uneconomical to rear
Agro-climutic conditions of N.E. Region
of animal rearing. Secondly, grazing alone
facilities are required to provide
»ther. So, farm produce

Scientific and eco
principles for North La
(a) Semi Renge System @

livestock on complete stﬁll feeding syst?;?e.m
are more favourable for the semi range syste ]
is not sufficient for productive livestock. Thirdly. special : |
shelter during late hours of night to protect them (lj"rom extreme wl.
of jhum plots may be offered during this period.

imal nutrition programme for following class of livestock,

(b) Need based an
: Special nutrition should be provided for the growth of youngs,

(i) Feeding of youngs on
; . al conditions. .
.1 sqparatre ,mgngtgf,?mtcstock C Extra allowance of nutrients should be provided

(i)  Feeding of produ ant, wool producing, €88 producing and werking livestock.
to the milking, preg Adult livestock may be maintained with minimum

. i tock @ . . .
(i) Feeding of qdult hveSOrth Eastern Region due to the excessive vegeiations

of extra nutrients in
available round the year.
jod :

(¢) Conservation of Extra produce for Lean peri

(a) Hay making.

(b) Silage making.
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The methods of conserving grasses and legume arc some what difficull in this
region, due to excessive rainfall and humidity. Many forest products are available at
IThum land for making silo towers particularly bamboo and plaintain Icaves. Morenver,
jhumias aie expert in bamboo art they can make it with least guiance and help.

Teeding of poultrv and pig.

VYery carcful nutritional management is required to maintain these monogastrics
animals under the odds of N.E. Region. General deficiency of protein, major and trace
clements may be suspected due to the acidic soil and high rainfall of the region.

Feeding of cattle.

Ruminants can be reared without much economical investment by jhumias. Exces-
sive vegetations during May to November can be conserved in the form of silage and
hay for the lcan scason. Forest by-products can be given during rainy season.

Value of Manure :

Loss of soil fertility is perhaps one of the most important factors involved in jhum
problem. Two major directions to the problems are

1. Maintenance of soil fertility status.

2. Enriching soil by judicious application of fertilizer.

For conservation of soil l"grtility,‘ disciplined use of land through irrigation and
water management including drainage is needed through cooperative enterprise. The

damage caused by irregular flow of water in jhum area is enormous causing distortion
in soil balance.

Enriching soil fertility by addition of chemical fertilizer after soil
common practice now a days in boosting agriculture production. In jhum
ing chemical fertilizer and its cffective utilization in the X
and beyond the means of poor jhumias. Moreover, recent studies support the fact that
application chemical fertilizer without massive organic manure is a ruinous proces .
the soil. The qualitiative and quantitive aspects of “Chemically grown food’[’) Cevslto
inferior to **Organically grown food” The peril of ignoring C-N balance thrl Iare also
tant use of fertilizer has been reviewed by Ghose, 1974, The process of Ourg‘l} consn's_
operates in nature between atmosphere, soils, animals and the plant s liicci)f' g that
for minimal use of chemical fertilizer only as a minor COmpleme;n ltl'o'uv eave scope
continued use of organic manure steadily improve the crop )/felds' Tlls dppldr;nt, that
acts slowly but steadily gmd improve the physical characteristics of s 'lle Org¢1nlc matter
retention capacily_ of sonl,. whlch is so vital for jhum areas increa ot ')A‘L"P, the water
manure, as steadily growing soil binder-cum-fertilizer bn‘n’gs permsz‘lzfle‘;ttL aicriwlmlgr'o?é—r%:;]ltc

The annual requirement of 15 tonnes per acres of farm ma; .

. : . : wre can

modest unit of livestock. The value of different animal manure a; feﬁsll'ly ?e 'met through
ciated from the table below. ilizer can be appre-

analysis is a
. areas procur-
slopy soil are problem by itself



Pounds of pant nutrients i il
. dnt s in one ton of difle ani , .
ding both solid and liquid plus bcddigl’;.rem animal manures (inclu-

Kind of animal Nitr'c;gen Phosphoric  Potasl
ash Tonnes man :
(N) Ib. P, O, K, O ycar per l,OL(l)lg [I)l;gduced ber
Ib. Ib. live weight. .
Horsc 13.2 5.1 2
Cow 1.4 3.0 s E
Pig 9.9 6.7 9.3 184
Shecp 5.8 6.7 18.0 H
Steer 15.0 6.0 8.0 9
Hen 21.0 16.4 10.2 41
1.4 28.8 9.8 —

Duck

Soutce : Cornell University. Press.

tainance of livestock. The ext
number and unit of livestock kept by jh

o —

(o8}
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]
¢ of expansion of jhum areas for cultivation through main-
ent ol Cultlvqble jhum area is also directly correlated the
umnias for direct and indirect source of income

There is a bright scop

!
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Soil and Water Conservation technology for
Jhum land

By. - A. Singh and Dr. R.N. Prasad
LC.A.R. Rescarch Complex, Shillong

.

INTRODUCTION :

Jhuming system of farming on hill slopes without any soil an(‘l water conservation
measures fails even to mect the minimum foodsrequirement of the people Wll(_) practice
it. Reduced cycle or jhuming from about forty years to five years, itself mdlcatg:s the
fast progressive decline in the potentiality of hl_ll slopes cultivated in tht_z process ijhum-
ing. Exposed bare rocks seen in the abandoned Jhumcq land are clear evidence of excessive
soil erosion during the past. The land at places which produced food crops now finds
hard to support even hardy crops like forest species. Thereforc,. without any C!Oubt one
can say that the management of land al@d water resource remains the key point of in-
terest for workers engaged in study and improvement of larming systems of Jhum land.
In this paper an attempt has been made to dxsqqse the technical aspect o
ment, conservation and building up of soil fertility with reference to the
land.

f resource Mmanage-
problem of jhumed

Problems of Jhum Land :

Jhuming involves cutting of forest, burning _of cut stocks and cultivation of variety
of crops on hiil slopes up to even 100 77 or more. "l.he land is abandoned after 2to 3 years
of cultivation and fresh site is selected to repeat the process. Absence of soj| and water
conservation measures agumented with high rainfall results in increased runoff, erosion
of top soil, decline of fertility and low crop yx?lfl. Besides the damage at source (up-
Jand), considerable damage is caused to. doxyn stream in the form of Rood, siltacs, \UP>
reservoirs and all the more loss of water to sea. The problem lly of pecaliar
nature particularly with the prevalence of drought condition witly on of monsoon
inspite of heavy rains during near leS't: T{lgrefore, _COnt_rol of erosion ang conmonsoon
of rain water for optimum use are the aspects to be considered towards scientifie manase-
ment of land and water resources in Jhum land. g

becomes rey
the ceassatj

CONSLRVATION MEASURES FOR JHUM LAND .

Considerable work has been done in the field of soil ang water conseryyti .
past but the studies were mainly 'conﬁn.e'd t? landscapes having milder slopes Pac:'ltl'dull:”}g
very meagre or no information Is uv:}ll.}bk. for agricultura] land op higher 'Sio Icularly
100 %or more) commonly cultivated m_Jhm.mn'g process. The elore, technol p't’.s' (upto
in the ficld will have to be carelully used _tlll informatjon becomes uvailablogfy available
land. Soil and water conservation measures numely'bunds, terracing Wate or jhumed
posite check dams will have to be extensively used in the genera| in;proverways com-
farming system. ement of the

Approach to the Problem,

Since the major constraints todugricultural Productiop in ji |
: ater elopment and managemen um Jland ar ]
to soil and water. the develop ag w: ¢ are related

t land ,
S and water resource  should
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become the prim: jecti
imary objective towards the in armi

lbasgd farming may help in achieving the 0bjg&ri%zeg}egzvgl;oldr:]rgutlg S)cliSterrL o
. . . . . . -~ . n c ¢
tzgangnd fwatplr resources. This will result in optimum use Olf? cutch;nentn::u']dfgellmem'Of
fenan far(:d sol fel‘:Flllly, improved and systained production, The conservat‘;:)nn‘l y 'mam-

uses planned would also help in achieving the following objectives in grg:}easu.llres

g g eral.

1. To have labour intensive technology for the development of land water resource

2. To have land use systems which ¢ i
_ ould easily be adopted and maintai
so as to provide additional employment to the pegplc. aintained permanently

3. To have farming s increas i
. i ming systems for increased and sustained production isi
the cconomic status of the people. production and thus raising

As far as possible a unit watershed having 2 to 10 ha o v ¢
planned in such a way so as 10 provide food, fodder and fuel tg ‘t:ﬁtle“f"./;;g?l(; ‘\lvrlii Shtc])uld e
bel_ongs or would be alloted. The proportion of land under different land usesm }T land
from watershed to watershed, but the forest invariably should get minimu \lwl Yar_v
or more as per accepted standard in land use systems. - m 1/3 area

Land capability classification suggested by Goswami (19 ills : ,
use systems used by Tejwani and Dhrubanaruyzuu)ll (1961) for \re1v6i?1)cs g?;yhtl,gs,:%d ll.‘md
particularly when sufficient informations on hill land development technolo}: lae ot
available. ~Broadly, the land use in hills as it appears would have to be ‘/alleygsyanac fnot
hills for agricultural and pisi-culture, middle portion ol the hill slope for horticultOOt
and upper top portion for forestry use. This concept s illustrated in fig. i(a) and i(ll;;c

Land Table Land Slopy land Slopy land Slopy land
(shallow gully) ~ (Mcdium gully)  (Deep gully)
Land use ) .
Agriculturc Agriculture Agriculture or  River
Horticulture Forest

[and use system used in slopy land (ravines) with intensive soil conservation

Fig.1 (a)

measures (slopy land
Land Table land Slopy land Slopy land

(Valley) (Lower hill (middle hill (Top hill)
slope) slope)

River Slope . )

; icultur Agriculture Agriculture &  Forestr
Land use Agnc:ltu:c g A eultune y

isci-culture . : i
Pisci-cu d for hills under jhum.

Fig. [(b) Land use SYS
and 1(b) the |

tem propose
. and use pattern may be similar in hills as of ravi

o from fig. 1) and use pe- ndy ot S - ravines
aistlslci)nl)’ chalfaing of place 1.¢. upland in ravines ll(}lv'll]g.dg-rlCUIturc’ Whereas upland
- hills will have forestry- Therefore, technology use lfn lr'dvlmf: land will have similar
g f application with prope deviations becau.slc 0 ﬁ“’(}‘ll? variance. —Considering
nle)xture tﬁe 1£;I1)d use and conservation measures for jhum tand in hills may be as given
above

in table -
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Table -1 Land use and conservation measure for fhum Jand,

¢ Conservation
: precentage Land use !
chgsr::?iption of total area measures,
(Approx).
Valleys
, . 5 Agriculture Contour  bunds, Ievel terraces,
@ wide 11 ” diversion & safe water disposal
v outlets.

ArrOW Pisciculture/ Composite check dams (earth

(b Narrow Jl irrigation dam with safe disposal outlets).
ponds.

Hill Slope
(@) Lower 30 Agriculture lBCn,cthd_tc'rll'aceI with inwards &

Portion ongtucmal = slope, puertoricap

type terraces and grassed water

ways.
. iric X Puertorican e terr:ices ,
Middle 30 Agriculture i ype terracesm ngr-
(b) Portion _or row width lerraces, hall moon
Horticulture terraces, graded channels (Depen-
ding on lang use).
(c)  Upper top 35 Forestry Half moon terraces or planga-
Portion. tion pits.

\‘x\
) ; sted in table 1 will hyve i i
General land use system suggeste Ol 1ave wide Quctuatiop ra
depending on the soil depth, slope or the capability class (Goswami 1968) the

errice , - Under the
land use system proposed 10 to 15, of the agricultural land ¢ap be provided with jrpi-
gation facilities from the water storage provision in valley lands.
[=)

Installation and maintenance of land treatment measures :

The installation of land treatment measures as l"zu_' a8 possible should be done b
the bentficiary himself under tlm-tedmlci]ll gulda‘pce of Governmeng agencies D:Jerin):
installation of the measures, the ro.lc?t on t g .topl? the il May not be ¢ and t.he wh l%
operation may be phased out in suc' \ 41 waTy] $0 that the work can be dope With the ; O'IL
able labour force in thg‘ benificiary fc_um y}. rus wfould enable to maintyj install tl}vl -
which requires intensive watch qur“agbtnle-ﬁ:r“ ]ew years. Land treatmeng meas a 10[1'51
continue to operate & produce designe dmll' tﬁ (I)-n ¥y so long they are Properly n;a'ur[(fs' wi
Therefore it would be primarily desire l'}ldbt @l Maximum Involvemen op loa lln ained.
(i.e. for whom the woik is to bf: cclione‘) WiIT be the key for e SLCCess of (e L?f pcgplc
scientific management of land and water resources, efforts for

Management of soil after the installation of land treatment Measuyres .
1 t-J .

Nutrients are removed from the soil by plant Uptake:

7 E leach;

e o - ; Ning: volagitie. ..
crosion. The first three agencies are ?]?Lme I“‘. femoval of ey g’SVOIdtlllzutlon and
is both selective and non-selecltl\ie9 519'; r‘és ggtceé lttl Causes CONsiderap)o e ‘€reas erosion
of soil fertility. Tamhane et al ( p at sojj lost Tuno(r i;lT}alge in terms

'iCher in plant
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nutrients at 39, sl

_ nts at 377 slopes. The loss of pla i

putrients at 3/ slope plant nutrient under jhumi i i

e soil i v ;l;lolg:lc_]gﬁeaﬁn?l:‘llc;;;c of 1evtfe_n 100%; or more:l As 1513511\':;1]; Peit$?dl noer.
o ; anagement of soil will isc . (Y tatus o

soil (terraces) and '(u) Undisturbed soll (puertoricgg)dlsmssed here under (1 Dmurder

Management under disturbed soil (terraces).

Clearing of th i
- g e forest by burning caus .
roperti : ) ) auses some change in ioal .
28 li(g /‘;IZ)OfPSSIIiZ. ﬂ'gherq 1sda;_1 1ncr5easc in the content of '1vai%'lxlgl£)l;));f:)ml] and chemical
O -(ha). | also raised from 5.2 to 6.9. How S YL sphorus (3, 8 t
in O 9. werer, there is 4 : » 810
n g;)n{fgnrteogrct)rg(n&u. matter (from 2.8 to 1.967%) and cation c::cl:qf]lr‘,bsmncm_l reduction
on.the‘ ll']l?t 'ed ),,A\'VﬂSthl (1976). This change in soil Dl‘olper‘[ie‘;elcapacn'V (21.0 to
the 1o qsc;il isyidn ?uéu’mty of the burning material. At the time of prepa wwever depends
p nverted and the subsoil (poor in practically all the plant ﬁu;:“c‘ﬁ?;f terraces,
15 exposed

(Chakraborty 1972).

_ Liming of acid soil to raise PH to desired lev i
cial effect both for yield and for maintaining the sglii (fl:rpt)ﬁ?gmlgnog the crops, has benefi-
conducted at Ranchi since 1956, Prasad et al (1971) abserved tlncinlilioﬁ‘;, experiment
fertilizer i.e 'lxnmof;?{lm sl-ul;Kl Con'tmuous application of acid producting K'ttredtmenE
7er 1.e. & ¢ llphate has lowered down PH by a unit and i S fitrogenous
to grow a crop either maize or wheat in such situation. Even con;' it le not pQSsible
NPK after 15 years has deletarious effect on the yield of maizcmuso'Ub application of
the N.E. Region s also acidic. the result of Ranchi can very safel blnce the ‘soil of
maintain fertility status of the soil to obtain desired crop produ;:‘tiony ¢ applied here to
. .

is superior to L+

Slow releasing nitrogenous fertilizers ma i ;
) A , rtilizers may prove better in this sitvati
nitrogenous fertilizers shguld be applied in many split doses in order lts<)SIqtde'tc{0n' Other
and runoff losses. Organic manure can be prepared out of the [orest litte(r gl{jhlleaclhlng
; Im lan

which is supposed to be rich in plant nutrients.

_ There are vqst pot'entiality of the use of rock phosphate in acid soils of thi
gion, At present 1ts estimated reserve comes to about 120 million tonnes (: us re-
India rock phosphate has been applied to acid soils in different region des {approx). In
three to four decades. Recent work reported by Patnaik et-al (1974) on l'utlm_g. the last
Karnataka, M.P. and West Bengal suggest that citric acid soluble phos ilnetrmc soils of
phosphatcs can efficiently r'eplace watersoluble phosphates in rice soils pp}oii%"?j rock
are primed to the moist soils two of three weeks before flooding and t’ransplan?inothey
o
hosphate has released higher amount of P on Tripura soi
0 days (Mukhopadhya and Cllukruy;:‘l;?yplfg‘;:)oui’.‘"
rate of its application should be double, the rate of super-phosphate on P, 0. 5'1.1.1(:
Mandal (1975) also reported much betler residual effect of rock phosphate tflan“th'{thlg'r
super phosphate. He. further, reported t0 apply certain amount of P, O, as S‘u or
phosphate in conjunction With rock phosphate in initial year (3375) and the second yg'lr
(25%), No supplementary superphosphate needs to be applied in the third of fourth e'{
Panda and Panda (1969) evaluated mixture of ground rock phosphate and super phos yh ar.
in lateritic soils of Orissa growing rice. .Three crops of rice were grown and 90: lO:pRaftf
ising results io has been recommenaed for acid soils of Orissi.

. is rat
TSP gave prom! and this ra :
gar ; ar that rock phosphate in i : .
f above review 1L IS clear t conjunction w
In the light 0 O puild up the pl ith super

] hosphorus level of terraced soi >
hosphate can be applied to ' >k i Lerre soil under jt
f"md pto sustain crop production- If the farmer 15 not in a position to apply phog]l;'hlqutlin‘
fertilizers in b of rabi ana kharik it would be better to apply in rabi for béte:‘
lizati > of hatic fertilizers- Apart from the major nutrients micronutri
utilization on the basis of soil and plant analysis. ients

should be supp the soil

Mussoorie rock pl
all stages of incubation from 15t09
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Suitable legumes particularly cow pea (Vigne sigensis). calep (Ca}opogonium
mucunoides) and green gram (Phaseolus auure’_ous) may be put unc!er rotation, Besides
fixing nitrogen, it will provide good canopy ;and reduce soil erosion aswell as plant
nutrients. Legumes can also becropped in between the horticultural plants.

Undisturbed soil (Puertorican type of terraces) or jhum land.

In this system of terracing there is possiblility of soil and nutrient loss dye to
runoff. Bhatt et al (1974) reported that maize-wheat rotation resulted in heavy losses of
soil (76 tonnes/ha at 8 )/slope) and plant nutrients (538,79, 18, 28, 104 and 42 Kg/ha of
organic matter, nitrogen available P, O;, available K,0, exhchangeable Ca and Mg
respectively). Under this circumstances besides the application of amendments as dis-
cussed for terraced land, the system of cropping should be;

(i)  Strip cropping across the slope with maize, cucumber, paddy etc.

(ii) and or mixed cropping with few lines of maize and legumes, Legumes will fix some
atmospheric nitrogen besides checking the runoff losses of soil and nutrients.

ASSESSMENT OF COST INVOLVED AND GAINS :

Land treatment measures involves enormous cost and some time appears too bj
amount. When the cost involved and projected benefits are put to test, they pene Iig
fail to withstand the test of economic measures particularly in land developngent a 3’
management field. As, we have to develop labour intersive technology for the im an
ment of jhum land it would not be wrong to measure the imputs in terms of labou[l-)ro\(e-
required. For example ‘X" labour unit will be required to develop one hectare oflllmts
under terracing or construction of check dam for reservoir. This woy|q avoid fi and
shock of enormous monetory involvement. In the development of hills  for rst hard
agriculture land use system, con.siderable amount of money wijl| have to be ilr)lf,rmtagent
poured, With our personal experience, we expect that economic feasiblility me ested or
tool i.e.. benefit cost technique would reject number of feasible langd use syst asurement
of heavy monetory inputs in the begining and comparatively low oyt pug’ flf]m_s be_cqqse
years. Therefore, there is need to evolve a snmple.tcchmque which would be rlngdlnlt{al
planning for land use. An approach proposed by Singh (1976) for waste land deusel while
project may be a simple workable technique for jhum land as we| . The met| velopment

the use of a simple formula for resource gain assessment which iIs as follows I.Od proposes

RG=V.TL - (V.UTL +CT) —_—
where RG=Resource gain (Rs./ha). (i)
V.TL =value of treated land (Rs. /ha).
V. UTL =value of untreated land (Rs. / ha).

CT=cost of treatment (Rs. / ha).

Resource gain for any land use can be assessed with the help of
Positive gains may be taken as justification .for Investment jp ¢ N P ol abgye formula.
This is because the indirect gain (resource gain) for the proposed |y gropOSed land use.
tive and direct gains would be ﬂownpg in thp futuyc. For negative eai use woyld be posi.
be changed and replanned for positive gain. This method may r;r0"§, the fand yse may
proposcd land use at the planning stage itself. Vide 3 check to the
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Management of Land and Water Resources of
Jhum affected area of North Eastern Region

Dr. R. N, Rai,
LC.A.R. Research COmplcx for N.E. Hills
Region, Shillong,

Land and Water being limited. their efficient use is basic to the survival of an ever
increasing population. The success ol agriculgure depends on tl}e extent to which the
soil moisturc reservoir is managed for optimum crop production. Our concern with
the soil moisture rescrvoir involves in the preservation of s capacity. in the replenish-
ment of its denietion and its management for optimum benificial use,

LAND AND WATER RESOURCES :

Negi (1973) reported that this region accounts for 7.7% of India’s total area, 2.2%

. o ,* at1 . . h Y < /a

of total cropped area and 3.5 7/of the country’s population. The following statistics about
the constituent units of this region would be helpful in assessing the resources,

Table - Density of Population of N.E. Region :

State/Union Population in  Total arca Density of oZcultivat
Territ/ories. lakhs Sq. Km. population area, ed
per Sq. Km.
N ) o .
eghalaya 9.80 22,272 44 81
%siil;l Y 146.30 78,550 186 ol
Manipur 10.70 22,346 48 e
Tripura 15.57 10.451 149 2
————
16,488 3]
Nagaland 5.16 : 1
Atunachal Pradesh 4.45 81,426 5 N
Mizoram 3.22 21,466 15 2.0_
T 28m ha, | T —
India 548 m.- 328 m. ha. 178 s T
S _— —

The data show that all t‘he States (except Assam) and Uni
has lower density of _populagxon and less percentage cultivate ' ]
average figure for India. This area has got the record of having hich n Cor_npﬂrlslon to
world (i.c. about 11000 m.m. per annum) along the Cherraplmﬁ, z‘;sl rainfall in the
beli. The rainfall ranges from 2],775 m.m. u; K’Elml'Up to about (s oo phlang, Pynursla
Tirap Division of Arunachal. Major Q{}rtto Barak bagin Ceives r:u'nf%llt 4141 . m. in
m.m The South-Western and North Western paits of the all of. about 2000

e
T Barak hae:
rainfall ranging from 2000 to 2000 m.m. (irrigation Commisqion l)lllgség)"eccwc a higher

on Terr

itory of ¢} .
d arey i 2 Ot the region

TS j dies were made b
n irrigation polgntml stu Y the Cepgr.
t\]ﬁliolzll run off of the Brahmaputra and Barak ba"@ral Water

Sin togethe & Lower Commi-

I was assessed as

ssion,
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590714 millios i
ion cubic meter. The utilis:

Dog7H millian cubic. . The utilisable quantum depend i

y utilization, the suitabili ites f Do the variations i

servoirs and deversion works "lilt‘lb,”"t)’ of sites for the construction of w-xtm'ons' o

sepyolrs and deversion w . The actual utiltisable quantum from surf: o e I

&ill be muc (197)). ]1-11\[/ec 15consnc:ien]ng the topography of the rcﬂonjw’l\"\lmclr Toation
2) have asscssed the utilisable wi soutee fom the Bejhmigation

: L C C Ll. (7 31 tat 3 ©
SO0 12,300 milion cubic meters. { ter resource Irom the Brahmaputra

PROBLEMS OF LAND AND WATER MANAGEMENT

Low agricultural productivity of the Nor i
o oreves route ) of the North Eastern Hill region ¢ be attri
lun% ;mdl\l::u%rrl :?é;gv;_égsl'llﬁdnoft cu‘ltlvatxon in the form of_ihuminé of sTéLe)p Izlcodt.mbumd
made on land & water n‘l'ln']uo p)lopt;rly utilized. Although very little studics PLS A
made o lind & i .;_,cn'n,nt in this rcgion. following problen 2y b been
ght of studies made in almost similar conditions in other p'lrtsso?lzlly oo
< 1C country.

Decline in soil fertility : Nutri

: Nutrients are remove fror i
g : orn the soil b ake
lc;ulﬂmilg. volatilisation, erosion. The frst three agencies are selective in ,.)énl]lgl,ffz“' of plants
whereas erosion 1s ‘bot.h' selective and non selective as such it causes ¢ yal of nutrients
in terms of soil fertility. ' ' considerable losses

'

Effect of cultivation and cro ing pattern ri eog | -
(1971) observed that on 8% slope e resalted into llﬂf@“foﬁif;;‘{".ll‘“ ofl; Bhatt etal
al_]d plant nutrients (538.4, 79.2, 17.7, 28.1, 108.6 and 41.9 l(.r{/Tlll ,an (—,/6 tonnes/ha)
nitrogen, available P, O, available K, O. ecxcingsable ot 'an( ‘,3"}1‘“"‘3 carbon.
respectively under high rainfall area (2000mm.) of Dehradun "No ILKL l-l'ngcublq Mg.
soil under gross cover (cynodon plectostachyum). It was ful:[her'ogss(fr\\/vils ln‘Ollced.in

ts in respect of Sannhemp-Wheat and jo\mrcfodtt;‘el; i{/‘l‘:_tl?()ll;

quantities of plant nutrien
rotations were lost in the first forthnight of July whereas maize-w .
. . N < . [ H C-W hc“t r f .
to sufler loss till the middle of August. otation continued

(a)

Geol and Klluqnu (1969) ob_scrved benelicial effect of keeping the soil under s

crop and not leaving it lollow during the monsoon. The Josses of all the nut uncer some
study were highest when the plot was kept cultivated follow during the r'u',l _”L-rnlts under
of nutrignts under sanhemp when grown for green manuring sowed lln‘[ 1\5{\ e losses
not good in respect of cheking tie loss on sloping lands. It Was so be(.‘ilu‘sc ‘i-t '::" l‘lu\s was
land only upto middle of August and after it wus ploughed under the plot bc‘,’_,““d the
ano suffered from accclerated erosion. Mixed crop ol Jowar and Arhar so\l.fnLLi,l;“f3 dbj‘ll‘c
was found quite elffective in checking the nutrient losses. It proved superior to aloldcrt(;lpsz

other than til.

The studics at Dehradun u[ld Kanpur have revealed that a simple practice ol con
tour cultivation has been very effective 1n reducing runoﬂ_.’ soil loss and plant nutrients
and has increased the yield of Jowar prain and straw by 225 and 12,5 Ke/ha respecti-

vely for cach m.m. of rainfall conserved.

and length of slope on nutrient losses in runofls Geol et al (1¢

{ nutricnts incrcased with the increuse in the degree of slo L(';"CIW)
loss _ was graduul upto slope of 1.3 pcrccm bdlg ll)emn;‘c ub“;b_”-" high above 1111'2 Qloplnl‘?
The losses almost doubled with the ”KFL"I:ES 0 11515(1)1pcv|r9|m” DI lo 5D porcent i rasens
of organic matter, nitrogen phosphorus iind potash. while the loss in respect of calcum

and magnesium Was more than three times.

(b  Efleet of degree
reported that the loss O

i 1967) studied the loss of diflerent forms of soil phosphorus :
( alcium bound phosphorus and least pror ?113;:)‘:"‘3]‘?
N |

st ¢ y erc heavist for ¢ ) ‘
e and I,OSWS I occluded PhOSlerus. They further noted that humus lost

bound and lron-allumimum
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in the runofl on steeper slopes was poorer in phosphorus, \_vl}ilc on longer mild slopes,
it was richer in phosphorus. The 1elationship of the loss of different forms of phosphorus
with increase in the degree and length of slope was almost linear except for aluminium
bound and iron alluminium occluded phosphorus.

Goel ct al (1968) indicted that loss of calcium. magnesium, phosphorus and potash
increased with and increase in the length slope,

Soil moisture; As a natural factor, problems of excess moisture and cloudiness
(limiting radiant energy for photosynthesis) in the monsoon season, and of moisture
defficiency in the pre and post monsoon season (when there is plenty of light) limit the
yield. High rainfall during monsoon causes excess runoff which goes away unutilised
and aggravate the flood problem of plains.

Improper land uses; the Eastern Himalayan Hill region is a unique geographical
area with a great deversity of soil climatic conditions influenced by altitude, presenting
a wide variety of vegetation. However, the productivity of vegetation of economic value
is considered relatively low. There is lack of reliable data on soil surveys, slope, depth
of soil etc. for land capability classification and proper land use ‘planning, '

Land tenure system; Most of land under shifting cultivation is either communit
or privately owned and subject to annual cultivation, In some areas land are devideg
into clan lands or ‘Akhings’ with a clan chief known as ‘Nakma", Thus land does not
belong to any individual or the actual tiller. This system, however, does not provid
suitable environment for taking interest in proper management and development ?‘
land and water resources by the tillers of lands. It is administrative and socialp rnb[ ,
affecting other technical aspects. problem

PAST APPROACHES :

After independence. Govt. has tricd in several ways to red, Lo
At first in 1954, zf) Pilot Project for jhum control was established :.lcl'fd?l: ?’2;2;?‘36: Thuming.
to encourage horticulture and cash crop cultivation. This was Jater ey and c;:partmen't
conservation department. Later the department took up the work of}:;leve‘l3 Into soil
(terracing) for encouraging permanent cultivation. Since the fourth ply or;u]'lg land
programme for the developed lands (i.e. seed, manure supply e plan, follow up
Now expanded programme for preparing of land for permanen
the Shifting cultivators to such site alongwith follow y
manure and fertilizer suppy but also helping them in
been taken up.

t cultivation and i

: settlin
P Programme of pot only seedg
Constuction of houses etc, havc’:

PROPOSED APPROACH .

Useful lessons have been learnt from past programme o
has emphasised the need ol an integrated approach and folj
following steps are proposed for proper management of lan
jhum affected areas.

O\J hum contr) and this
4 aup Programmes. The
NQ water 1esources of

Land use survey : Intensive work on preparatjon of an i
land. water and other natural resources, area by area, ang the dl,“tegrated inventory of
jand and water use plan should be given hlghe'st priority, Lana uwelopment of scientific
data on resource endoxlvment‘s which muy be Interpreted Wwith the survey may provide
constraints and potentials of production from land, Soil sury ¢ Obje_ct to assess the
2d centre should be suitability strengthened for the PUrpose Ofganisations of stato
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Watershed planning; i

i anning; Soil and wuater conservati i

on water asis ac an | . onservation projects should rele

o “‘tmshcd~ basis as an intezrated production Oriented programine rbc qc‘cl"PCd
e way from ridge io the valley. s of development

Terracing : Tcrl"lci i

: acing is the most extensively used f i

. ] T g . _ A ed foundation meas ic

gludktes possgﬂ)!e for using tlle Iunq more intensively over ycars by rcducin?: ;Lﬁredwhuh
e to runoff and scil loss. Following points may be considered f'or'terracinn: ¢ danger

(a) It is not essential to convert entirc waters ' ]
. R rc watershed or hillock into benc i
| ! ‘ 1t C ch terrac 3
and sotl L()ndl.l.lOHS does not permit it. It may be confined to say 1/3rd o u.'e/’ b ope
lands according to suitable area .available. or 172 bottom

(b) lfdue‘to ccol_lomic'conslruints beneh terracing is not possible one may try Puertorj
terracing which will be very much cheaper and in due coursc of time the ar:’“un
be converted into level terraces. A combination of beach and puaertorican lcrr"lu?;:n

« AC a

in a watershed or a hillock may also be followed.

(c) Construction. of bench terraces should be followed by its maintenance. The maj
tenance requirement is more during first year when filled soil remain loose -

(d) Bench terraces should be inward slopy with shoulder bunds.

For stabilization and utilization terrace risers should be planted with suitable veget:
tion e.g. Brasses, pineapplc etc. i geta-

(e)

For puertorican terraces vegetative barriers e.g. pineapple grasses etc. may be planted
on bunds made accross the slope.

()

(g) Construction of bench terraces should start from bottom. Itis helpful in increasing
the chance of top soil to remiin on upper sut face of the terrace. ©
(h) Sufficient (c‘:iepcnd'ing on Ll\’illlzlbllfl)./) organic manures 2.g. F.Y.M.. compost should
be added for rapid build up of soil fertility in newly constructed terraces. As per

soil test use of inorganic fertilizers & micro nutrients should also be incorporated
(i) The area for bench terracing and degree of slope upto which it can be done. may
be decided according to necas of the State/Union territory.

(j)  The terracing work may be got done by the actual allottee of land under technical
supervision ol state Govl.. [f cconomic condition does not permit this work, it may

be financed by institution of the area and the money involved may be recovereg
later on In instalments.
There is ng:ed ;.md considerable scope lor water
irrigation n the non rainy months It is
igation by properly conducted surveys >

development;
for supplimentary .
areas suitable for i
ructures; Alongwith PI'CPilrinL_; the lund ofor permanent cultjva-
lities li U grinking water supply. communication. school, hospi

. facilities like housing: ing y. ‘ v
arl Ot'hel t"rdc'lll'lltilces etc. should be P"Ov‘ded for ”}? ,P‘?l manent settlement of Jhumias.
1mlrket1ng'¢lllc;.x n: Possibility of introducing legislation ‘:o \lvcciaan away the people from
o Legislatio ’sop"-'s need to be explored. PFOVIS'lOtI:l bllOll be made 1o allot the land
jhuming of St?(iptor familics. SO that they develop ]n ac 111101}[ with the properties. This
to_lactual.gult.::é;mive to jhumias families for development and managment of allotted
will provide !

land.

Water resource
resource development
necessary to demarcate

Providing infra st
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Package of pratices; After cons:lruction of terraces, it is. essential that package
of practices should be developed for jhum lands for increasing the production. These
practices should be demonstrated to jhumias so that it becomes self replicating.

.C.A.R. Research Complex for N.E. Hill Region, has taken up studies to develop
alternative farming system to replace jhuming under leadership of the Director Dr. D.N
Borthakur, Quantitative data in respect of this region is not available on many uspeclé
of jhuming. The study will provide answer to many problems whose answer is not known
prescitly.
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productivity in Jhum lands whe

Dl’. D.N. BOl‘ﬁlﬂkUl R P A a h and
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.. ,Jh'-'ming or shifting cultiavtion i ..
is still in vogue i . : is the most primitiv :
L as ?‘Eli]c(: (I:Esrt%olgtopfagjt(i)\{ilttlile N?r.“l. Eastern Hpill R(l:f_l\ignr%rfn:hgfcg%ncuhurc which
tiltci{O;l] (forest or grass woodlzmu;) :ll]l%dcocfd':gﬁfdzcr?it;S,rtcld in the reservior OF]Tt]l'-I)[].llI]"tl]mi\ly be
and this includes in certain areas the custom of shifl wem as soon as the soil is exha L;(:'ge_
Ao e Tl (A0 i 55, e 1o i
o anes of land tnacr Shiftii]oanclrx)li?ﬂfi in l[\l/}dlil cultivate approx.imaté;;' lenlgr to rough
N.E. Region will b(e ron ( uk,hcrlee 1974). The magnitud ' ',“'“'.0”

2 urther evident from Table 1 which ﬂievélsnd soverny

gives a aetailed

of the problem in
account ¢ iV are:

of the total cultivatea area. percentage ared. total as well as percent
alas as percentage populati
£ ation

dependent upon jhum.

define

on lﬂnyzﬂgluctcl)gqgl;l(:p_ography, humid climate with thick natural vegetati
d ‘ nity system of land tenure were perha getation, low pressurc
for giving rise fo this system of agriculture. It is t}‘lcps pn‘man]y responsible
trawition and can be called as the best solution in thos outcome of age old
when the human society was in transitional stage from huntin i existing  conditions
there was no other methods known or systems developed fo;gro agriculture ano when
the soil. But adequacy of this system to meet the present food ncc?tgfntrl]i% the fertility of
ever increasing

population ane thereby raising the standard of living appc

ible. Besiues its other harmful eflects as enumerated in ’lrplpbclzrsa -t?. bg completely imposs-

tion can hardly support 2 population of more than twenty per Sdn's of shifting cultiva-

_of the major concerns which warrants the idea of an alternative qgufdre mile. This is one

increasing productivity in Jhum Lands withan ultimate objective ()f)psgf,zl]]?nor farming [or
- ancnt settlement.

Basic approach to solve the preblem.
s been rightly held responsible for crippling the ec
< onomy

Shifting cultivation ha
of the people of this region and therefore has attracted the attention of so mar
thout much success. The reason "lvglﬁlgmlle'fs
1is

and administrators in the past, although Wi !
being that most of the stuaies SO far made on shifting cultivation mainly confined
S ned to

anthropological and social aspects of the problem. The other studies are |

soil conservation and agro-economic surveys. Studies whoolly devoted to “Ithe field of

of agriculture and its production by agricultural scientists are very limited the problems
ovement some of the simple f

: appreciate the problen:.lIl}]"<ll')rl:tl;lc.trs1 relating

the outcome of age-old tradition AL o as become the way of life; tllerét"Jo o Decble

e to part away easily with 1t. Secondly. any improved technol “'% people

s of the pepp]e and is easily accessible 'mdo,ry should

f the opinion that permanent snlutiol; of acceptable

e whole ared. While this may be an ackrgl(]\l\slvcixed

YWIC( ged

However before We think of any impr
to jhuming has to be considered 1N order to
and thus h

xample: some iar€ 0
rracing of th

to them. For €
i complcte te

problem fies in
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fact but in the present circumstances it is neither practically feasible nor going to be
r;qdily accepted by the jhumias as it involves a lot of expenditure in [!u? very beginning
Fo;' its constraction and maintenance as well as [or the development of infrastracture.

The same aspect has also been adequately stressed in many studies. Sc_h!lppe' (l25|6)
observed in his studies on the improvement of shifting cultivation in Africa thdct1 tlle
first step in the right direction is a thorough study of local agriculture. If we .c’ou‘l only
interpret a traditional practice in terms of its ervironment and traditional limitations we
could certainly find the way to its improvement. Agriculture is that sector of human
activity in which there is greatest interaction between the environment and the culture
which has grown in and from it.” Therefore he has u(_i\_'oczllea to ﬁ_nd improvement with-
out doing violence to the limiting framework of tradition and environment.

While Chaturvedi and Uppal (1953) cbserved that “the correct approach to the
problem of shifting cultivation lies in accepting it not as a socml. evgl. but recognising
as a way of life; not condemning it as an evil practice, but regurdmg. it as an agricultural
practice evolved as a reflex to the physiographical character of land.™ Hence. they advo-
cated that while planned land use measures should be taken up with top of hills wnth
forest and lower-down with terraces in gentle slopes, the_ mnddle portion may be conti-
nued with jhum alternating with snlvncult'ur_c. As far as jhuming portion is concerned,
they suggested that crop-planning and silvicuiture practices should be so designed as to
(2x) ‘make ful use of the inhzreat fertility and (b) to restore the fertility when_exhausted.

Terracing. land use capability classes based on watershed. use of various crops
to check erosion and improving productivity under jhum have also been suggested by
other workers (Patnaik 1975, Tejwani, 1975, Gupta 1975 and Saha 1973).

With the above information as the background, let us think of some of the
practical and scientific solutions of the problem which should aim for evolving such
technologies and management practices or alternative systems of farming which
could produce maximum per urit area of land without impzliri|1g its fertility as well as
attract jhumias towardg. permanent §cttlen1ept without disturbing their social structure.
Programme for increasing productivity for jhum Land as well as alternative system
of fzirming are detailed as per Table 3 and 4 and are discussed below :—

A. Steps for increasing productivity of Jhum Land,

A short term as well as long term programme would be required for improving
productivity of Jhum areas with the ultimate objective of permanent settlements (Bor-

thakur. 1976).These aspects will be discussed in different phases because the measu.es

1equired to be adopted in the first vear will differ from the measures adopted darins
subsequent years.

I. Short Term Mecasures,

The Governments of the various St
schemes to rehabilitate people perm
schemes while involving large sums of money will also take many more years to com-
pletely stop jhuming. The short term measurcs are therefore required to improve produc-
tivity. check soil erosion and allow the time required for developing terraces based on
the resources of the farmer as well as of the country. The measures suggested are ‘—

ates and Union Territories have t

aken up some
anently through dev

clopment of terraces. © These

(1) Proper land use planning based on Iang capability classification.

In most of these hill regiong cultivation is done irrespective of the slope consi-
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deration and Vi 1IN ciase ex ds b

one will be astonished i
ol ' A . > ed to know that in certai H i en 0

! ain cases, 1t ex eyond 0

Osple ]. Isleileio etlal idl etdllred SIUI,']\rteer(Z!‘k Sltlould be Undel t'dken kee::)inc(t’ in \gfl.e yo] c l "0]/(3
| use classi . I alent practices to reclassily the land fo proper u c\vl thcl natou
and assification suggested b ] : an 1)r r() rﬂ . o
local prevalent pricti EE y various workers may n d osd. con vduen nS

p th prdC“CCS. However, they may serve a L'Ul’de“[{e rortllelcll'] .IO’ sideri

S assuying the land

(2) Checking soil and fertility loss.
During the first i
. year after clearing and burni i i
of the oo . g urning there is a ase i rertili
analysis of scs,-{etported by many workers and is revgaled f'romntligcgeillse n the fertility
s il from the Central Potato Farm. Upper Shillong (A\\Ol t%\'vml% chemical
R g (Awasthi, 1975).

Available (Kg./hect).

PH T.S.S. 8rgnnic P, O, K., O CEC

Before burning 5.28 0.10 2.(;2)0“. 3.81 (r;"éqbu
After burning 6.90 0.80 1.96 5.82 ,ggg 21.1
82 17.5

Therefore to start with. our endeavour sl T .
by ra‘ising successful crop. Since there is no soilw\l\l/lodrkbfufg Lcl:lc:lse this increased fertility
dibbling the seeds, there is only chance of splash erosion whicl? cmchtjureS are sown by
providing vegetative cover having good canopy before the eroqiveou d be prevented by
beans, grasses etc., may serve as a good crop for this purpbse_ ‘Th&vra"v?]ISFIZ;::)S'bC?I‘*;P?a-

‘ - also be helpful

in nitrogen economy of the soil.

(a) Mechanical measures.
Puertorican type of terraces.

and burning the site, many big trees and ‘s ¢
an be utilised for making natural contour tl;:_lll:l](\iss d'r:%_left unburnt.
unds by planting natural grasses or suitable i orts must be
horticultural crops like pineapple. In course of time these will turn into ot 'hedges or
The practice will help in checking soil erosion by breaking steep slo natural terraces
of short slopes and can be easily managed by the nmnpowefof Jhllmi-lgeﬁ into number
involving much expenditure. This will not go against their se|1timent§‘5ec‘ln]lly without
raise their crops in the same way as they are doing in Jhum Land. ~How:\}lesrc iﬁg (C:an

’ an

be persuaded to g0 for improved varieties of their crop mixturc:.

After clearing

These logs of wood ¢
made to stabilize these b

Half moon terraccs.
i al erops is concerned, it c

gof horticultures €O, erned, it can be planted e
rraces which will permit use of fertilizers, check er()%ior(l)'ls;opbs
' ¢ yet

f terraces.

As far as plantin
by making half-moon te
not require developme™ 0
Levelling and partial terracing.

Since from a(rjdtsottlllfil:k Igfgf]?glellcillours fje.Cl,'“e in productivity
of the Jhum L.&7 third of the total ¢ SO clearmg and Jhuming
It may be desirable 1¢ e e o yhone'eldl as the 'hum;"ls‘“f?u‘l t(?\)lzelrds the bottom of the
slope. This will help to increase - in (uts likje fert‘iliz;‘ n take their food crops like
ddy, maize millets etc with better . p e fertl rs. irrigation, better varieties
paddy, ) d management practices- In such a case. the yield obtained fro ‘
ield obtained from the whole area. Because it lrln]r1 tbhese
5] een

combined with goo alt
terraces maye |gepg?limit are s nearly three times in terraces as compared to Jhy,
m

foundthat yi

ar onw

a increase
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Land. This will not only help to increase the yield but at the same time release other land
for further use like fodder and horticultural crops to check erosion which will also be
a source of extra income to the farmer. This will not involve much expenditure as it can
be easily done by utilizing manpower from jhumias’ families. This will also be good pro-
nosition for the Development Department who can cover three times more area in unit
time and with the same amount they can settle more populations.

Water disposal system.

Suitable water disposal system should be developed. As far as possible, locally
available material shall be used while developing such systems.

Water harvesting technology.

The excess run-ofl water may be stored at suitable locations and some may be
utilised when there is scarcity of water for the crops being grown. T his will serve as life
saving supplemental irrigation.

(b) Soi! management practices.
Cover crops.

This is the surest and cheapest way of avoiding the direct beati iki

of rain-drops on unprotected soil which otherwise \\%ill be detacllzgt;ﬁ%dotrr:;gg(ol?tge; ﬂ'e};:t
runofl water thus causing erosion. Since crops vary in their effect on checkin erosi y
by way of their growth habit, root system and canopy cover, their proper selectic%n ] lc;g
be given due consideration keeping in view their adaptability to the environ Stlou d
quick growing habit in relation to rainfall. Some of the crop which are ideal fo _"l‘;’} an

pose include cow-pea, beans, leafy vegetables, fodder crops etc, They Shou]dl b 1s pur-
either singly cr in rotation with the main crop in such a way that they forn % sown
tative cover before the erosive rain starts, 1a good vege-

Strip and mixed cropping.

Soil erosion loss on gentle slope can be appreciably minimised b
permitting crops alternating with a sirip of erosion checking cro
the location, climatic conditions. such types of crops can be seloct
feasible to grow. will serve as a good erosion checking crop besid
income to the cultivator. N

y sowing erosion
ps. Depending upon
ed. Pineapple where
es providing an extra

Mixed cropping which is the most prevalent ice | : . :
eacouraged. The selection of crops and sequ%nce of crgg')a;itl:;es;l%utllélSb;eglon should  be
a way that the jhumias should get all their food requirements from tl;:anaged in such
round the year. The crop mixtures may include food crops like padd © Sa,n.]e Field all
vegetable crops, pulses, oilsceds, tuber crops etc. Due to dilferent (,50‘ “Y, 'lnd_lze, millet,
crops. it will provide continuous cover to the feld, and organic vth habits of these
and thus will ultimately help in checking soil erosion and restorirlgrrflg;tttﬁ;iy ﬁ’;_ 1t1lltr0gq{1
of the soil.

Relay cropping.

Since mixed cropping is already in practic R ‘
can be casily adopted. This is the best wl'jy of grgzjé}ilsgl%?lit-!h“mm& relay cropping
restoring the soil fertility and increasing the per capital ing Inuous protectjve cover
should be sown or planted in such a manner that before the maj Oln.e of the farmer. Crops
should be sown. However, while adopting this systen, gel‘];}ﬁlgjl)i;i!lzllrvestfed,lanother

’ 4l principles of relay cro-
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pping should be strictly adhered to. For example, no two crops should be gr .
ion which arc likely to suffer from the same type of diseases and ests. O;‘t,‘n e oo
df:cp rooted, pnother one should be shallow rooted so as to exploitp the' n to.“c crop s
different feeding zones. For restoration of fertility at least one legum utrients from
be included. gumunous crop should

Green maauring.

Normally the idca of growing crops purcly for green manuring 0se in <l
may not gain favour from the caltivators. Howceer, Lh:i’s cunnz);l:nél(-)l:g i[;urprt)a_c_m e
crops in some small portion of the land, catting the green matter fiom this le')‘!."l 'l;:ésmg ic
ing the sume in remaining portions of the entire land well in advance of rain‘ 5310 fpre:ad-
incorporate them in the field. This will help to increase the infiltration ca '1citw"rfs e
soil by way of addition of litter which after accomposition will turn intop]mn)l/ u 'the
ultimatcly add to the fertility of the soil besides checking sotl erosion. ous and

(3) TLmproving productivity through crop management practices.
Improved variety.

Leaving aside all other measures for increasing productivity, introdcuction and
adoption of suitable high yielding disease resistant varieties of different crops will con‘ui-
bute a major share in improving the productivity of the Jaum Land. However, the
varietal requirements for different agro-climatic zones/regions will widely differ depe.ndin"
upon the altitade, rainfall and cropping pattern etc. Therelore, varieties should be develoP?
ped keeping in view all these factors including diseasc iresistance.  Besides these attii-
butes, duration should be also kept 1n mind so that it could be well fitted in the cropping

sequence of the region.

Crop planning.

Defective crop planning results in low return per unit area by reducing crop yield
while successful crop planning can improve the ove}'-'_ll] econymy of the farmer by saxtai-
ned crop production. Therefore the se‘lectll(()jnbo)r crops. to pc arown, their Sequence
plantingtime, secd rate, spacing cte.. shotii ¢ SO pl.anncd s0 as to produce maximum
per unit area. meet their essential food an ’I'll.ll.l'l'[lon.%l requirement all round the year
and also distribute their labour inpat i & l';ltlol{:'dldl"n.rlnn’e:l‘. -\Vgth the existing method
of growing crops under Jhum, the J l-ll!ml':lsw(':an 1r ly n}uu their both ends throushoat
the year. Rather, out of 12 months 11'1"‘1 .)‘t:c}l',dl;)(_‘u"y 3 molllths (from Apri o ot
they have to survive on wild roots. Jucknrgua.dg ' jt-k'm(t.m/t\e(; Thetefore, besides thels
K harif crops. if they produce w|hezlt'by s'o}\flmg,tllle uring f‘}v““%‘s_e.pt_cmber Which sl
be ready for harvest during February-March, they can meet their food requirement
throughout the year.

Use of maaures, chemicals and fertilisers.
T ) il - the soil is grc;ulycnh‘zl'nced after clearing and burning, there js
7 Since Jt(;l_f ‘iu’ll'ltll)lll;_z'r?i:i;crs in the first year ol jhum land. However, in Sllbschchtly:;;,{:
no need ol m-c'is depleting. it may be a desirable practice to apply fertilizers in order
when fertiiiy Ftilll ield pOtentiul of the crop vartelics growi, as judicious use of fertilizers

. 10 exp!.oll. the fully tricnts is the surest wiy of increasing sustained productivity without
. suppl)'!ng mﬂl‘?r_n.lu.t of the coil. But under the 'prese_nt circumstances, one significant
impairing the fer l{ l y lication should be borne 1In mind 1. e. its application should be
fortilizer applie bottom terraced arca and that of half moon terraced areq

aspect of | ted to the [3rd. however be maintained b
only restricte 1€ - e hill slope arei call AOREIE, Antained by munipulati
The fertility of the re % E); estering fertility like inclusion of legum crops, ley pfurmil:lgé

the other agro-techniques
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etc.. otherwise. there is rick of washing away of all the nutients supplied through
artificial fertilizers on hill slopes. Since. the soil of most of these regions is acidic in nature,
choice of different sources, their optimum combinations should be in accordance with
the soil test crop response based on experimental findings. Thus judicious application
of organic and inorganic manures, micro-nutrients and soil aneliorating elements like
lime, bacterial and algal culture will go a long way in stablising the yield at a higher level
and effecting the over -all improvement of <oil productivity.

Weed Control :

Wecds are one of the major problems of jhum and sometimes, it is said to be the
main cause of abandoning the jhumland because it becomes uncontrolable by the man-
power of jhumias family and involves a lot of expenditure besides it other harmful effect
on the crops. Therefore, control of weeds through herbicides in feasible packets and
by smoothering eflccts of suitable crops in steep slopes offer great potentiality towards
improving their yield as well as economic conditions. Because this will relieve jhumias
to devote his time for some subsidiary source of income.

Water Management.

Water use tcchnology based on watershed management should be worked out

make eflective use of available moisture, its conservation for maximum benefit of
the crops and human beings.

Plant Protection.

Suitublc plant protec;tion measures should be worked out to protect the crops
from various posts and discases.

Use of lmplements.

Suitable implements should be designed Lo suit th iti i
s ¢ local condit :
cultural operations. ditions for various

Long term  measures.

(i) Study of Rainfall Pattern : The rainfall patt its i i
be thoroughly studied in order to check soil erosion.p il s fntensity, etc., - should

(ii) Decvelopment of Terraces :  The gradient of the hill s I
_— - e ¢ , soil type, depth
of soil etc., should be studied in order to relate develo : Ope’s sot! type, dep
slope as well as their retention. pment of terraces, the width and

_ (iii) \\:latcrdConservation ¢ To study various methods of ¢
in terraces under different soil and gradient conditi

. ' P i 1ons, such as de
ploughing multching, crop coverage not to expose the ground etc p;cl)lrar?ag metho(cil. o
proper measures.  Studies on water shed management water harvestin., techni ques should
also be carried ou:. & technicques should

onservation of moisture

(iv) Cropping Pattern : Cropping p: .
- . . patterns under irrjg: , o ..
should be worked out. Since Zrowing crops in a mixture is arégdmtcmdoingal;ltngﬁE:?aimg:ss

it would be worthwhile to work out the mixt
o | u n _
crop compability studies. re of crops and their spachings based on

(v) Use of Implements : Suitable yet hardly and

should be tested to recommend them in the farming systenfasy to operate implements
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(vi) Studies on E .

leads to increased yiell]dbﬁeclgzr?{ Burning :  Reports indicate that t!
as a result of burning (A\V'lsth- 1le9r. there is indication that the Hle ?eocess of burning
on the effects of burnine (t) l'l’ 75). It would be worthwhile tcf)u do the soil also rises
soil borne pathogens tc n land preparation, fertility pH, Mi ndertake basic studies
etc,, to see if burning can be used to the.adv.:gigéorg‘;“;faml status

¢ e of the farmers.

(vii) Building Up Soil ili

although the ‘Taungy: op S0t Fertility : Chaturvedi and Uppal

ing up the soil an(;lg%(rlm:_rt)etho'd of_alternating agriculturc Witl?gilvi(cll?liﬂ) Sugges}ed that
system under the existing px)'léss:l;ee ct>lfnl]e ﬁap l_r[equlred does not permit int;?)(;l::(lzlt):g n ngild-
ous plants like Acacia whicl fixe land. However, they advocated the o of the
the bark can be nsed a \ich fixes nitrogen, becomes mature in ab o of lcgumin-

[ as a source of tannin while th out eight years, wh

on such lines may be helpful to build up soil fcrtilit;qm?gl?lycan be used as fuel. St“d;r;

B) Alternati .
(B) Alternative System of Farming to replace Jhuming to permanent Cultivat
ivators,

Having discussed in length the various meas i
: . & ! asures to 1ncre: s
%rajlilel}llr;]clﬁllzﬂl’atggs gtqﬁsuon’ of how to replace this wasteful Systegsi)ftl;zr?crﬁctiuctlvny of
tan bo thought of. k ill remains to be answered. Some of the alternative SU ture to per-
tions, food habits eﬁg;ng’ ll“ view the physiographic churacter ol land. clinil'st'emS Mhich
lised ‘picture 0} s, o ura fesources. social customs and traditions and OVeA lcl limita-
L B end OF system com whalo. 1y be in the pattern of diverified farn | genera.

lude a blen of system comprising of agriculture, Morticultural SC jorming: and
animal husbandry including fisheries and poultry farming, But [EFOF’Q combined with
programme and we have to move slowly adopting the policyhéf persurﬁiwm be as phased
and fundamental research of applied nature to win the confidence Of‘Jhon, demonstration
or an atempt to solve this vexed problem at a pen stroke may result in 3{“'“ Any haste
the very philosphy of the whole concept will be defeated. Some Sfmdl failure and
programime of alternative systems of farming had been depicted in the c(fiartthese phased

Agriculture.
roduction on sustained basis ma
S i ay be solved b 5
Il improved technology of increasiggt;rrr;lémg
ececding paragraphs and therefore need L:1C-
o

Problems of agricultural p
the 1/3rd. of the bottom area by practising a
tion as has already been discussed in the pr

more elaboration.

Role of Horticultural Crops in Alternate System :
The whole of N.E.Hilly Region, whereever Jhuming is practised, is consi

to be ideally suited for diflerent horticultural crops. Fruit crops like citrus nlS)l'dercd

pineapple, guava are well adopted crops for lower clevation situations, while iemdnana

fruits like peach, plum, peat and apples aic being tried successfully at higher ,[P,efalc

able crops, tuber crops like topioca (CL;;EL\I/?:):

situations.  In addition different vegdet ble cr .
colocasia, dioscored, sweet potato and pian ation crops like arecanut, black
coffee are also being cultivated successfully 1n different agro-climatic zones of N Epelp_)l;iﬁ;.

Scientific cultivation of these well adopted”hgrticﬁllfju{ﬂl FIIFOPS may become quite remunera
tive in suitable regions and may very well be tried in jhum land for improvement of tl;;

Jhumias.
: < alternate system with horticultural crops, ]

[n jhum lands, dS' dltt;j” Y Ps. tWo types of farming
practices may be suggested.
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(a) Short-term till the permancnt settlement of Jhumias :

Like the cropping pattern followed in West African humid tropic belts, in lower
altitude of N.E. Hills, long growing starchy crops like tapioca (cassava), colocasia,
dioscorea, fruit crops like papaya, banana (cavendish group), and vegztable crops
like chillies, sweet gourd. beans etc.. may be planted during the late growth phase of
the Ist. cereal crops. As a result of the mixed planting, at the time when the first crop
is ready the vegetative growth of the 2nd. crops will form a protective soil cover. Some
of the 2nd. crops, will be ready by the 2nd. year, while the remainders may be allowed
to grow further for 3 to 4 years to be harvestea as required. This system will help in reduc-
tion of leaching and percolation of nutrients, will reduce the losses due to sheet erosion
and will help in developing litter layer on the surface. The short duration horticultural
crops mentioned above will also help in transferring sub-soil nutrients in the top soil.
thus, the advantages of following lor the period of 4-5 years may be attained to a great
extent through this alternative system, with additional income for the Jhumias,

(b) Long-term permancnt settlement :

The upper portion of the hills (above 309 slope) may be covered permanently
with perennial horticultural crops species with suitable inter or companion crops. The
fruit plants may be planted by making hall-moon terraces and bench terracing may thus
be avoided. Generally, in the low hills (upto 900m) crops like citrus, pineaple, banana
guava, litchi, in medium hills (900-1500m}) stone fruits like peach, plum, apricot, pear,
persimmon and in high hills (above 1500m) fruits species like apple, pear, chestnuts,
may be tried.

In citrus, Khasi mandarin, Assam lemon, sweet orange varictics like Valencia;
in pincapple variceties like Kew and Queen; and in banana varieties like Jhaji and Champa
are well adopted in N.E. Region. Scientific cultivation of these crops will be quite renu-
merative to the growers. From the observations on the performances of diflerent tem-
perate (stone and pome) {ruits at Meghalaya (Shillong). it is reported that plum varieties
llkq Elberta, Santarosa. Doris, Satsuma etc., peach varicties like Alton, Kiaora, pear
varicties. William. Bon Chretien, Fertility, Conference,; uppricot varietics; New
Castle, Apple varieties. like William Favourite, Lady Sudely, Cox’s Orange Pippin
King of Pippin, Prince Albert etc., may be tried successfully in the N.E. Hills Region.
lp the comparatively warm temnerate zones, low chilling requirement peach varieties
itke Sharbati, Sufcda, Florida. Sun; plum varicties like Alucha, Calcutta, Jardalu,
Ladakh and pear varieties like Smith, La-conte may be found to be successtul. = Selection
of suitable intercrop of companion crop is very important for young pre-bearing fruit
orchards. Asa gencral principle, the intercrops should be renumerative but the renumera-
tion should not be at the cost of health and productivity of the main orchard trees. Shallow
rooted leguminous crops which may develop thick soil cover during carly monsoon period
will be considered ideal for this region. Thick vegetative ground cover will protect the
soil from erosion as well as they would control the weed growth considerably.  Crops
like soya bean, cowpea. beans, peas etc., can be safely tried in suitable agro-climatic
zones. With proper care and subsititution of extra fertilizers even crops like ginger, tur-
meric, certuin vegetable crops like brinjal, tomato, sweel potato can be grow7n in the
tirst few years of orchard life.

_Among the plantation crops, coffee, arccanut, black pepper, rubber etc., have
been found to be promising in the N.E. Hill Region. Coffee comes up well under semi-
shady conditions. while black pepper may be successfully combined with arecanut.
Rubber can be tricd in comparatively degraded lands. In arecanut plantation, pineapple
may be put as intercrops at the initial stage and even a planned mixed plantation
of arecanut, black pepper, large cardamom and banana is possible for certain arcas.
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Development of Arimal Husbandry including Fisherics and Poultry Farming.

Sources of subsidiaty income will have to be encouraged in order to improve the
standard of living of the jhumias as well as to infuse into them the idea of permanent
scttlement.  Animal husbandry can be effectively introduced and popularised. The
need for growing fodders will also help in checking soil erosion.

Conclusion.

Summarising the whole aspect of the problems of shifting cultivation, it can be
said that the solution of the problem is not so simple as it appears to be. Indeed. the
task is arduous and an onerous one. Yet, it is not beyond our perspective and certainly
it can be solved though it may be little time consuming. With the known productton
technology in hand and sound research base, demonstration. training and extension
efforts. we can change the gloomy picture of agriculture of the region to user in an era
of prosperity and overall happiness.

Table 2 : ADVERSE EFFECTS OF JHUMING

Jhuming (Shifting cuitivation)
|

— ] - ;

Decnundation Soil Elrosion Low Social
of forest | Technology
o S o L 5
! b
Ecological Source of Stream and Loss of Labour Non Sub- Deroda- Social
imbalances  water Reservoir  Fertility  Intensive  sidiary tory deve-  Custom
Elimination Silting | Income lopmental
| Programme -
Floods [ S Large Famny
Size
Low Pressure

Production on Land
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Table 1.

(000, Hectares)

120
100
80
60
40
20

269

Cultivated Area.
on Jhum and percentage of Jhum Area of N. E. Region (1971)

245

Area under Jhum, Percentage Population Dependent

Arca under Jhum (000,5—Hectares.)

Percentage of Jhum Area.

l:‘ Total Cultivated Area (000,5—Hectares).

Percentage of population Dependent on Jhum.

115

-1 1 .1

Meghalaya

Tripura

Manipur Mizoram

Nagaland  Arunachal
Pradesh



Table 3: Programme for Improvement on Jhuming for High Production and Permanent Settlement.

|

Proper Land use Planning Based Checking Soil and Fertility Loss

on Land Capability Classification
(Forest/Hort./Animal Husban-
dry/Agriculture)

|

Mechanical Measures

—Contour bunds

—Graded bunds

—Half Moon Terraces

—Levelling (Mechani-
cal/Natural)

—Water Disposal Sys-
tem

—Walter Harvesting
Technology

Soil Management
Practices

—Cover Crops (Before
€rosive rains)

—Strip & Mixed Crop-
ping_

—Erosion Checking
Crops

—Relay Cropping

—Green Manuring

—Use of Chemicals

|

Improving Production through Long Term Studics
Crop Management and
Practices Measures
|
)
—Improved Variety —Study of Rainfall Pattern
—Crop Planning —Development of Terraces
—Weed Control —Water Conservation
—Water Management —Cropping Pattern
—Plan Protection (Mixwre, Compatibility Sequ-
—Use of Implement cances under Rainfed & Irri-
—Soil Improvement gated Condition),
—Testing & Designing of Imple-
ments,

-—Soil Rejuvenation:
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Impact of Shifting Cultivation on Wild Life
in Meghalaya

S. BISWAS and Dr. A.K. GHOSH
Lastern Regional Station, Zooslogica! Survey of India, Shillong -3

Widespread modilication or destruction of ical f i
because of their ecolo.gicul_diycrsity. com(;);l]cf\:!l;'r O()F;Ks;ln[!(z:ﬁ?’les 511(()1[;%']]60”]‘ Lo scientists
Within the tropical region, intimate refationships exist between the indig ous oo Speaies
anq the forest, 'zlnd the forest is important lor soil and water consercv?:pus populations
their e.tent, blqn1zlss and dynamics. tropical forests also play an im lon'. Bccuusc? of
understood role in the global ecological and atmospleric balance of tl?eort:;l(?%tpl)l/eelt !lmc

s el

The growing concern at the govt. level for tne vanishing natural res

become apparent only in recent years. The intricate ut often much overl llt(?sources as
ship of man and his surrounding nature has now teen reasonabl fo\oo ed relation-
be too much to expect that & conscientious Govt.. would request ac)Ivice('USSCld. it wont
environmental effects of a proposed or existing agricultural system for an on the potential
forests, or a construction of & irrigation dam in an arid Zone. The resea?d. of tropical
ever, would focuss the view of Conservationist with regard to a u\veol% trz?diggﬂill-’syl;?w-

ST em

of agriculture and its impact ona very important aspect of natural resource i
’ i.e.

Wild Life.

The term wild life ecncompasses all faunal and floral wealth found in nat

scientific value of Wild life has only been realised from the beginning of [hiur% The
after man has experienced the result of unlimited exploitation which often have | T‘t entury
but vast mass of barren arid area, eroded and bare land.  All these led to ex‘t:' nothing
a number of plant and  animal species which have vanished from  the su}r-qutlo‘H ot
earth forever and can not be recreated with all the scientific knowledge. The d‘:;f 0{ the
of a habitat, the interruption of a lood chain, interference with cnvij'(;ucuon
can produce devastating results; but in all cases, where there is direct com c[et'nm?f?l.
land use between human and wild animals. the animals inevitably loose. petetion for

The state of Meghalaya with is enormous natural wealth can now project tl
above facts. The fauna of Meghalaya (Primarily the mammalian fauna would be "J"lvol ,13
in this discussion) Is exceptionally interesting from biogeographical point of view "\FT
present day composition of the fauna can be said to be in a dynamic phase of biochg'n ll-?

ssociated with the geomorphological evolution of the are;; E)ul)ld

cal evolution intimately a '
ature Lo reach this phase. It is from this north

it required a rather long span of time for n | .
cast India, of which Meghalaya is a part. that the obliteration of Pre-tertiary Tethys

sea began, producing in its wake a land con.ncction between the Indian peninsula and
the main Asiatic mass to the norlh. The region. }hcn omw{urds. served as a 0reul‘fu‘|?- ]
ate way through which Indo-Chinese clements of the oriental fauna and ufso that 3(.
Palaearctic could spread to Indian subcontinent. Even in the Post tertiary period. Assam
region remained a great pathway for funal invasions. In the recent times a geological
and climatic discontinuity can be observed between x.lo.t‘heast India and rest of India
and this is readily visible 1n the Ge_lro-Ru_anuhul GupI whl'uhlagts as a filter barriar in the
effective dispersal of mammals in either Way. Though Pl‘lm.drll_y the fauna of Meehlay,
a variable admixture of Peninsular clgmen%l;l

3

are ] ldO' 1 ese Of .g.ll leVel‘thClC“ ll h'dS

I Ch“l 1gm, 1 ¢ 5SS ‘
i i alaearc anc elelﬂenls dnd Aas a result a . g :
Ethlopliln Clements alld ldl(ledl ctic annt 1 T l ; l l(,l ly » lr
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and complex assemblage could be scen;  many ol the relici species of the southern Penin-
sular India, mostly confined to the western ghats, have closely related species only in
Meghalaya and adjacent areas. separated by a gap over one thousand and five hundred
Kilometres.®.

The tropical and subtropical moist evergreen forests ensured the survival of the
rich mammalian faura in Meghalaya region and perlulps.enhz_mced the pace of the speci-
ation by affording more ecological niches than was possible in the dry deciduous forest
areas. The richness of the fauna can immediately be evidenced when one encounters the
facts that more than 489 of the totzl number of mammalian genera, known [rom the
entite Indian subcontinent. could be scen in the Meghalaya; at least 9 gencra i.e. Tupaia,
Anourosex, Nycticebus, Hylehates, Atheruras, Rhizhomys, Cannomys, Chiropodomys
and Micronys do not occur any where in India except in Meghalaya and its adjacent
areas. It may be admitted here that the present knowledge. even about the larger animal
groups, is far from complete but nevertheless Meghalaya can pl_'oudly_ present more than
106 species. out of about five hundred species known {rom India; this figurc when com-
pared with related figures 3 available from Assam (101), Arunachal (55)z Manipur (26).
Nagaland (50) and Mizoram (10) immediately indicate the unique position of the stute
even amongst its neighbours in Northeast india.

With above background informations onc may now pongler over the fact how the
traditional methed of shifting cultivation could play any role in the depletion, destryc-
tion and long term disturbance in the total cvolutionary process. It Is wellknown that
the shifting cultivation. originally followed, allowed a long period sufficient for regenera-
tion of vegetation. after the initial felling and burning and before the initiation of next
cycle. It may be presumed that the long interval allowed, atleast partially permitted {he
original habitant to readjust after initial disturbance. But the practice has since
changed with ever increasing human population 2ll.ld consequent demund‘ for more food
supply. The process as a result is not only affecting the total output ol per unit arey
of land (because of short interval between cycles) but also leading to quick depletion of
the forest resources. Of the 22,500 sq. Km. of total area of the state, 8,500 Sq. Km. are
under forest and reserved forest constitute only 900 sq. Km. The total forest arey constj-
tute about 389 whereas the forest policy of govt. of India recommende(_i that hilly arey
should have atleast 609 under forzst cover. 4. The figures amply exhibit the trenq of
forest exploitation. The absence of grecn cover and destruction of the virgin forest cause
serious disturbance in the territory of the Wild animal and consequently they continue
to make an attempt ot survive initially retreating into the deeper forest but finajly being
left at mercy of the exploiters.  The experience gained _dur.mg cxtensive surveys in the
area clearly indicate that at the persent rate of shifting cultivation, we have already crosced
the limit and the method is becoming less remunerative and to compensate this loss more
land arcas under forest cover is being utilised and even the difficalt terrzu.n, 8o far sustain-
ing the relict virgin forest are now being dc—stroycq. In a recent survey in Garg Hills the
changing ecosystem showed that how the small river systems have been affected by the

interference of man by way of felling of trees. destruction of the top soil and exploitation
of catchment arcas.

Process of aforestation presently persued by the Govl. may be regarded as a2 desir-
able step for soil conservation and also to replenish the depleted fprest wealth. But the
vast wealth of Wild life originally adopted to the virgin forest and being threatened every
day with the increase demand of land, could never resettle themselves in man made forests
due to lack of proper food trees, other animals for predations and proper cover. The
long period through which an ecosystem has developed, offering excellent opportunity

for evolution of a number of unique species, each adopted to particular ecological niche,
could never be restored if once destroyed.
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A number of species once distributed over large areas over the state have already
found their place in the list of protected species as they are fighting a last battle for sur-
vival. These include some of the unique animal specics e.g. Clouded Leopard / Neofclis
nebulosa (Griffith), Golden Cat (Felis temmincki Vigors and Horsfield), Hoolock
Hylohates hoolock (Harlan) Leopard Cat (Felis benglensis Kerr). Slow loris Nycticebus
caucang (Boddaert), Tiger Panthera tigris (Linn.). and Wild bufialo Bubalus bubalis
(Linn.). Al the foregoing animals have been included under the schedule I of Wild
life (Protection) Act, 1972; similary some morc animals under schedule 1f and 111 of
the same act may be cited e. ¢ Indian Bison (Bos gaurns H. Smith). Capped langur
Presbytis pileatus (Blyth), ~ Stump tailed Macaque Macaca speciosa (F. Cuvier).
Flying Squirrel Petaurista petaurista (Pallas). Giant squirrel Ratufa bicolor (Sparrminn)
Hog badger (Arctonyx collaris F. Cuvier), Indian elephant (Elephas maximus Linn.)
Serrow Capricornis snmatraensis (Bechstein). Wild dog Cuon alpinus (Pallas) Leopard
Panthera pardus (Linn.). Barking deer Muntiacus muntjac (Zimmermann). Chital
Axis axis (Erxleben), Hogdeer Axis procinus (Zimmermann). Himalayan black bear
Selenarctos thibetanus  (G. Cuvier). Sambar (Cervus unicolor Kerr) and Sloth bear
Melursus Nrsinus (Shaw). The continuance of the process of shifting cultivation would
no doubt add enormous risk to their life and could even fead to total extincticn of a number
of already threatencd species. not only from Meghalava and adjacent areas but also from
the face of the earth. ,'

The solution to this problem would perhaps be as difficult to suggest as the proli)leﬁ}
itself. Paradocically inspite of great wealth of scientific information available mL};:hQS
it is not used and infact in the monadiciplinary form in which it has been compi et' Ilk
now being considered unuscable, for development planuing. Perhaps it is €usy t_(; a t
about the need to break down the barriers, but it is difficult to pcrsue @8 the un 3 ~0i-
analysis employed differ considerably from one dicipline to another and an mtcir (liS» :
plinary efforts could only succeed if each rescarch worker must adopt 10 the metho ar?d
others and possess the flexibility of thoughts.  With the implementation of -mdnal and
Biosphere programme which has been formulated *‘to develop within the ndlfili‘i ¢ bio-
social sciences a basis for the rational use and conservation of the resources ol ;xne“t'
sphere and for the improvement of the relationship between man ang the envxr':) hopc"
to predict to the consequences of to-days action to tomorrows world”, onel m{l)llowhts
for sonte global action in limited MAB project arcas. But in Meghalaya. the N
perhaps need to be translated into action without any further delay.
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A positive approach to the problem of Shifting
Cultivation in Eastern India and a few
suggestions to the policy makers

Baniprasanna  Misra.

A discussion on shifting cultivation practices prevalent among the hill tribes,
particularly of the north eastern region of India. has always been marked for the following:

(a) It has persistently generated more heat than light on the question;

(b) Shifting cultivation is held to be a primitive. anq hence inferior, rqethod
of cultivation. pursued by the primitive people. notwithstanding the danger of circular
reasoning involved in such argumentation;

(¢) Broad generalisations are made without any reference to objective data
which in most cases are just not available;

(d) The familiar cliques of soil erosion and deforestation are cited a infinitum
to rationalise and justify a ban upon shifting cultivation;

Why shifting cultivation should go ? The reasoning that primitive people practise
primitive method and hence that shifting cultivation must be primitive is no valid argu-
ment whatsoever. the shifting cultivator in the north eastern India is a hill-land cultivator
who produces paddy, cotton. sesamum. mesta and vegetables, etc. together from the
same hill-bed. Keeping the type of hill bed and the crops constant if it could be demons-
trated that the same can be raised in the same arca without the aid of jhuming, then the
argument has some meaning. But that is seldom done. The advice extended is in favour
of forestry and horticulture that prohibits the use of land for the production ot paddy.
cotton. etc. Needless to say. this course of reasoning is futile for demonstrating even
in a very general way that shifting cultivation is a backward technique. The argument
has some relevance for those areas only where the alternatives for producing the same
crops are either (a) shifting cultivation through slash and burn, or (b) permanent culti-
vation through terracing, contour bunding. etc. To take the extreme case, if it could
be shown that in all hill areas. where shifting cultivation is done at present, terracing
and contour bunding was feasible, and hence permanent cultivation of crops, then obvi-
oulsy, shifting cultivation is thereby proved to be a backward technique. This is after
all not true, and exceptions are there. To take the example from Tripura, such
tracts may be seen in areas south of Anandabazar in Kenchanpur police station, south
of Chowmanu in Manu police station. the entire Ganganagar area in Teliamura police
station. eastern sector of Gandacherra police station, and many other parts of the
territory.  Even by Tripura government’s own admission the scope for permanent
cultivation by terracing or contour bunding is very limited in those areas, and hence.
either the tribals should be persuaded to give up in favour of permanent horticultur®
or be allowed to do jhum on scientific lines so as to cause minimum soil erosion, 1088
of soil fertility. and destruction of forest wealth.l.

~ The destruction of forest wealth is a familiar argument advanced against shifting
cultivation. Undoubtedly the jhumia burns away the forest as a part of his pre-sowmg_
preparation of the hill bed. In Mizoram and Tripura they burn but only bamboo for
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ests for this purpose. What are the alternative uses of these bamboos in the deep interio

of the hills ? If bamboo based paper mills, for example, were sct up, then apdemané
for these bamboos would be generated. The jhumias would soon discover that the bam-
boos which théy burn indiscriminately have a market value. They may begin cultivatin

the bamboos for sale instead of burning them away.? Till that time the burn?na of b'lmbocg)
forests for the purposes of producing food crops may not be regarded as alvtoqnt‘her an
irrational behavior. ) =

To an extent 1t ig the national forest policy which pcrhaps is responsible for some
of the unplanned criticism of the shifting cultivator.  The National forest policy pres-
cribes that one third of the national land surlace should be under forests. In much ot;2 the
plain areas of the country there are not much of forests left any longer.  The
plainsman will presumably be reluctant to grow forest in one third of the terthory under
their possession, and, thereby, forego the alteranative uses of the land.® The tribals
living in hill areas can, in such a situation. be asked to sacrifice their living for forest
and thus make up the losses incurted in the plains. N ’
The felling of forests becomes necessary in the context of clearing the hill bed
for cultivation. Burning of the same may. however. be viewed from two angles. Firstly
the hill slope is not ready for sowing till the accumulated debris is somehow or other
disposed off. Secondly the burning of forests provide the soil with potash, a much needed
manure of which the hill soil of the north eastern India is generally deficients. The
clearing of forests is a ncessary condition of shifting cultivation, but the supply of potash
is possibly the suflicient condition for the same. Tliis may be the reason why even when
the ground is clear of the jungles at the end of a y»ar or two of shifting cultivation, it
has to be abandoned for such ‘penoq as is necessary for the growth of forests to be recon-
verted into potash. Instead of looking down upon burning of forests as a primitive pheo-
menon it remains for a s.unable agency to experiment with alteranative sources of fertili-
sers. Prima facie there is no reason why substitutes should not do.

areas,

I1
Clearing the juagle :

In the literature on shifting cult.ivation .it is often times the same critic who accuses
the jhumias of causing deforestation in the hills, and advrs'es,lhcm to switch over to (a)
either terraced cultivation, or (b) Ilprtlculturc. They pay litt ¢ attention to the fact that
both terraced cultivation and horticulture preciude the usc of land for f‘ores_try. The
shifting of grounds on the part of the critic Is no nx}:s\ver to the malady of shifting cultiva-
tion. In fact there should be some method and consistency in all criticism.  The following

chart may tentatively be thrown as a guide in this regard.

A guidechat for ihe critic 03 shifting cultivation :

the then prove ,
:ntrgumcnt is the following and suggest.

1 2 ?
- . d ; . -
' aded settle elsewhere ; ftiv
ation | Moreof forest is nee > 5 cultivable
Deforestatio 2 Growing forest is cheaper here land exists elsewhere ; emp-
3 Market for forest exists loyment in other occupations
4 Forest growing is more profitable feasible, desirable and more

than crop growing ) remunerative;  in case of
5 Any cutting & burning of forest Is continued stay in same place
bad howsoever long the jhumcycle engage in growing forest.

may be
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Soil erosion 1 Rate of soil formation is less than Land is fit for terraced culti-
that of soil erosion vation; same as items 2-4
2 Without jhuming soil erosion stops  1n column 2; practise horti-
3 With jhuming it won’t stop culture or forestry.
4 Horticulture prevents erosion and

market for horticulture exists.

—_—

Primitive There exists more eﬂicient tools and Adopt improved implements
technique implements for growing same crops
in same hill-area.

Low 1 Yields are less here than in other Apply improvements to increa-
Productivity dryland farming se productivity; Adopt forestry
2 Input-output rationshow inefficiency or horticulture, as the case
of production may be, if thereby value added
may be, if thereby value added

3 There exists no way to increase is more,

productivity.

Low Income 1 Income of a jhumia is less than that Join more remunerative
of comparable people occupations;  Adopt other
2 Higher income could be obt=ined subsidiary occupations.

from occupations other than shifting
cultivation.
3 More remunerative occupations are

available.
Lack of social 1 S_hifting cultivators are shifting Don’t shift village site;
amenities villagers as well. Join forestry or horticulture.

2 Education and medical aid cannot be
provided if villagers are shifted

3 Doing forestry or horticulture in the
same area instead of jhum makes it
possible to provide social amenities.

To sum up, if the argument against shifting cultivation is that it causes defore-
station the alternative suggestion cannot be terraced cultivaticn of horticulture. If
the argument is low productivity and primitive technique, improved technology should
be suggested. The abscence of social amenities in a tribal village cannot also be corrected
immediately if only the tribals opt for forestry or horticulture. They should rather be
persuaded not to shift their village site even if they do shifting cultivation. The abuse
of soil erosion is, however, a formidable one. But long ago, Chaturvedi and Uppﬂl
had written, “The notion, widely held, that shifting cultivation in the region is respons-
ible in the main for large scale soil erosion, needs to be effectively dispelled. A fairly
well distributed rainfall of about 100 inches, high humidity and the peninsular character
of rock formation provide climatic and soil conditions so conducive to the growth ©
vegetation that no sooner is a patch of ground left to itself than it is rapidly covered with
a thick blanket of vegetation. The only time when the soil docs get washed away 'S
when it is under agricultural crops. The surprise, therefore, is not that there is soill erosion
in the Shillong plateau, but is that there is so little. In the Garo hills riddled with a8¢°
long jhum (shifting) cultivation, one still sees stieams carrying clear water aftcr heavy
showers.”s One only wishes that there were more of follow-up studies in this direction-
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Horticulture comes handy as an alternative occupation for the shifting cultivators
suggested by the critics. It is possibly not widely known that as against and yield rate
of arouna 5 and 19 tonnes per hectare of pineapple in Meghalaya and Assam respectively
the average yizld in Kerela. for example, ts around 40 tonnes per hectare. Further about
65 per cent of tlc pineapples an 53 percent of the citrus fruits grown in the north-eastern
region is already surplus, and there exists no organised marketing structure in the region
to lift the existing surplus at any reasonable price. The goods are sold to middlemen
traders with the result that the primary producer receives barely 10 percent of the retail
price of the fruit. Moreover, it has been estimated that the average cost of producing
one tonne of processed fruits in this region is nearly 10 percent higher than that in the
country as a whole. Added to this would be the transportation costs of the goods to
the consuming centres elsewhere.®

The terracing of land and permanent cultivation of the same is often suggested as
remedy for the evils of shifting cultivation. The essgntml. pre-requisite for terracing is
soil-survey. A soil survey, and a soil map based on i, will not only help assessment of
soil potential for agriculture and other ventures, but will also help in locating problem
areas, such as those effected with erosion, salinity, ac_ldny, alkzghmty and water-logging.
This will also help in separating out land areas which are suitable for agriculture and
other uses and those that are not so, but can be used for the purposes of pasture develop-
ment, horticulture, and forestry. ectc. From a report on soil survey it is known that
till the middle of 1972 no area has been soleSuryeyed in the States of Meghalaya, Naga-
land, Manipur and Mizorar. in the Mikir hills and Arunachal Pradesh the extent of
surveyed soil was negligible, and, in fact, was less than even one percent of the terri-
tory. It was only in Tripura that little more than one-third of the surface stood soil-
surveyed in 1972.7 Till soil survey 1s concluaed, it is needless to say, discussions can
go on indefinitely about terracability and soil erosion without ever ushering in any tang-
ible conclusion. Bali and Parsai, two experts qfthe government of India on the subject
gave their considered opinion while on a tour in the Manipur Hills that only terraces of
a minimum of 15-20 feet width should be constructed so that bullocks and power tillers
can be used for cultivation. Also bqnch-terraped cultivation should be restricted to
slopes less than 40 percent®. Thus if the given slope of the hill is 40 percent and a
terrace of 15 feet width is to be obtained from it, then the vertical mgerval would be deter-
mined at 10 feet if the riser slope is kept at 1:1.  This assumes a soil depth of at least 10
feet. . Even if the soil is that deep the structure & texture of the soil would be determine
.?etllmt large a vertical interval can sustain itself.  The vertical establishment will have
l b:: rotected with vegetation, or supported by pitching or retaining walls.  That it
to Id pbe difficuit for such = high vertical interval to be durable is amply demonstrated
wou] fre uvent landslides which one is familiar with in any recently constructed raods
SQVr(:l:ghou?t}ﬁs region. A 1oad constlpctqd in a hill slope is comparable to a terrace

he stability of such roads is a rough indicator of the stability qf the proposed terraces
and't A I for terraces is not always amenable to be translated into action. However
A plol{.s WIShl' tothc terraces are constructed and that they are durable, it may be worked
suppo?lngl L tal farmable area in a hill slope with terraces will be about half of the total
out that t'l'edtov‘ilthca)lut it. This is under the assumption of a constant f_ertllity, although
area reql'f',',C Y are of the opinion that due to disturbance of the top soil in levelling opera-
Bali and. f,lTSd_ltb,b k to fertility would be expected in the newly terraceu lfand. Because
tions. Initia Set e and a new way of living, and also be-

i ions under a changed crop pattern :
o tsllccocg);gli)lglf)lFV'lryix1g texture, depth and fertility, the total land requirement may be
cau s 7

otls 0 < : ut under jhuming. If. as has been estimated b
ut not-lcasEt'Iutlg“thgotLllT;Yi tllll?e]rg:]crimpal land arjea under.shifting cultivation is 457,00()),
the Nmth| ‘lsthe total hill area to be terraced may be estimated to be about one million
hectares, tl?ll_} relevent question to be asked is whether such a large land mass of less
hectares. 1‘1 slope is available in the North Eastern region, and if so, what would be
then 4Ot %Cfl E??nning it under terraces. Lf the cost of terracing and incidental land develop.-
the cos &
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ment is put at Rs. 3,000 per hectare,” the total cost of terracing the required quantum of
land would be not less than 300 crores of rupces. The soil conservation depertment
of the Government of Assam has recently estimated that there cxists about 240,000
hectarcs of terraceable land in the Mikir and North Cachar hills.? It is also known
that the annual jhum area of these two hill districts is about 70,000 hectares. Thus, as
per the calculation made by us, the total requirement of terraced area is in the neigh-
bourhood of 140,000 hectares. Provided, therefore, that finances are available, the
switchover to terraced cultivation appears to be feasible. However, for a conclusive
answer to the question. the report on soil survey of this region has to be awaited. It is
heartening to ncte that the North Eastern Council has taken some initiative in this re-
gard, and the All India Land Use and Survey Organisation under the Indian Council
of Agricultural Research has been asked to do the work.

And supposing everything goes well in the desired direction, and with the urgency
and attention that it has been demanding for some time, a switch-over from shifting
cultivation to terraced cultivation., forestry and horticulture is materialised sooner than
later, what are going to be its impact on the overall aconomic panorama of this region-
The hill-people are not as isolated from the national market as they are sometimes suppo-
sed to be. Only one aspect of the great disequilibrium that is going to follow is mentioned
here. The shifting cultivator of the region has been producing a number of cash-crops
for a long time. The peculiar farming practice of his enable him to produce large quantities
of cotton. and a number of vil-seeds like sesamum, mustard and castor seed. All these
are valuable cash-crops produced under jhuming. The Tripura jhumias were, for exam-
ple, producing. way back in the 1930s, about 1,000 tonnes of cleaned cotton, and about
1,700 tonnes of oil seeds, viz. sesamum. In a total revenue of about 16 lakhs earned by
the State of Tripura, the export duties on cotton and oil.-seed fetched to the state exche-
quer a sum of about one and a half lakh of rupees. In 1918-19 it was observed that the
Dharwar variety of cotton grew well in the rainy season and experiment was made to
introduce it iri the jhums.  The result of the trial was reported to be good in 1923-24,
The jhum cotton was sent to the Government Economic Botanist at Dacca, the Central
Cotton Committee.  Bombay, the Bansza Lakshmi Cotton Mills, Messrs Kettlewell
Bullen and Co., and the Dhakeswari Mills. The reports received were encouraging.
The Central Cotton Committee Bombay stated that the Jhum cotton fetched Rs. 5.00
per maund less than the price obtained by the Bombay growers, the difference being due
to unclean picking. The Economic Botanist remarked that with careful and clean picking,
the problem of long-staple cotton for Bengal would be satisfactorily solved. !t

However in about 40 years from then these hopeful notes appear to have been
forgetten. The production of cotton in Tripura has dwindled down to a mere 400 tonnes
reportedly.’® Is it in keeping with the gradual decline of a primitive practice? It 1s
fervently hoped th at a survey would before long be made into how much of cotton
ginning, pressing and manufacturing activities go on throughout the North Eastern India
and eleswhere on the basis of raw materials produced by the shifting cultivator, and also
what impuct the stoppage of shifting cultivation will have upon them.

II

Burning the Debris :
N . . . . - |7
What is the extent of shilting cultivation practices in the north eastern India ;
The following figures have of late gained wide currency in this regard among the academ!
cians by virtue of their being used in the North Kastern Council plan decuments.
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Table - 1 : Extent of shifting cultivation in North Eastern India
(in thousand hectares)

State * Geo. Area under shifting Cultivutionr
area annual % of geo. Total % of geo.
area irea area area
I 2 3 4 5 6

Arunachal 8149 92 1.13 248 3.04
Assam Hills 1535 70 4.56 498 32.44
Manijpur 2236 60 2.68 100 4.47
Meghalaya 2253 76 3.37 416 18.46
Mizoram 2108 62 2.94 604 28.65
Nagaland 1649 74 '4.49 508 36.87
Tripura 1067 23 2.16 221 20.71
Total 18997 457 240 2695 14.19 -

From the above it will be noticed that in l;ss t.hzm.three percent of the total area
of the whole region the practice of shiiting cultivation is prevalent in any particular
point of time. Little less than one-sixll} of the total geogre_lphlcul area of the region is
at  present vulnerable to shifting cultivation. However in Arunachal and Manipur
huming is practised over the cycle in less than five percent of the total territory.

The annual area under shifting cultivation as given by the NEC sources and pre-
sented above and the net area sown in each of these territories are presented side by side
in Table 2. It will be noticed from there that the arca und‘er shifting cultivation is more
than the net area sown in Arunachal, Mizoram and Nilg'ﬂld'l'ld. The area under shifting
cultivation should, under normal situations, be viewed ‘ES d.con;ptgr.lent of the net area
sown which in its tuin should incl'udc areas !ﬁOWll‘b__y oth'e. th"”l] s 1‘1'luc11g cultivation also,
If it is so, the situation presented in Table 2 is definitely anomalous and needs correction.

: -ea under shifting cultivation and nct area sown annually
Table 2: Area un s (in thousand hectares).

¢ area under Net area
State shifting cultivation Sown
_l ; 3
Arunachal 92 gg
Assam Hills 70 56
Manipur 60 7
Meghalaya gg 3
Mizoram 62 6
Nagaland I A
Tripura - B

457 837

Total : L
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The Agricultural Census of Nagaland puts the arsa annually put to jhuming at 84
thousand hectares.!®  The Agricultural Census of Arunachal gives the data for net arca
cultivated and also area under permanent cultivation. Subtracting one from the other
the area under shifting cultivation works out to be 134,000 hectares.® The Government
of Mizoram gives that 67,000 hectares of land are under cultivation, of which about
54,000 hectares arc under jhum cultivation.' The plain document of the Governemnt of
Assam puts the figures for net area sown at 68,000 hectares, and says that the annual
jhum area of 70.060 hectares are not included in it. 18 If this is so, than the total area
sown in the Assam hill districts adds up to 138,060 hectares, and the figure for net area
sown s given in Tabie 2 and obtained from the World Agriculteral Census stands to be
corrected.  The carnestness of the authorities shou!d get reflected in their proper assess-
ment of the preblem through a continuous collection and dissemination of facts. The
literature on shifting cultivation would be richer if only the policy makers care to call
for all relevant information before embarking upon a policy proposal.

In Table [ the atea at any point of time and the total area over time of shifting
cultivation are given in Colums 3 and 5. The jhum cycle should be arrived at by dividing
then, the tot:! crea by the annual area. Table 3 gives the estimated jhum cycle for the
various States in the north eastern region.

Table 3 : The Jaum Cycle assumed by the North Eastern Council :

State Jhum cycle in years.
Arunachal 2.69
Assam Hills dictricts 7.11
Manipur 1.67
Meghalaya 5.47
Mizoram 9.74
Nagaland 8.22
Tripura 9.61
Region 5.90

Mizoram and Tripura are having the longest jhum cycle of over nine years, follo-
wed by Nagaland and the Assam districts of Mikir Hills and North Cachar Hills. In
Meghalaya the estimated jhum cycle is between five to six years. The shortest possible
jhum cycle occures in Arunachal and Manipur.  If the jhum cycie is between one and
two vears in Manpur, and between two and three years in Arunachal, it may
perhaps be surmised that shifting cultivation in those places have gradually lost its essence
and is tending to become settled cultivation. But, why ? A_runuchal, in particular, 1s
not known to suffer from a scarcity of land for the shifting cultivator. Why then should
be refuse to shift 2.

There are so many other estimates that it is difficult to judge which of them 15
cortect; in the abscence of knowledge as to how they were ariived at they are often-
times as good as useless. According to Guha, the jhum cycle is about four to five years
in Meghalaya, 5 years in Mizoram and 10 years in the Mikir hills of Assam!’. Guha's
estimate for Meghalaya happens to agree with that obtained by the N.E.C. data. How-
ever this accidental concidence is no guarantee for the accuracy of the figure. The agri-
cultural Census of Meghalaya puts the jhum cycle of the State a little shorter at between
three to five years!®. According to its department of agriculture, the cycle of shifting
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;:ltleltlvzél':glﬁlsa\{(arles bel\\r:een 3 to 5 years in Mizoram“’. Baii and Parsai  wrote that §
the g st barea of Manipur. where jhuming is done bv the Tangkhul “ihe
i cycle is about 7 years. In Chassed area of the State jhum cycle is e
years. In the Pllunghez:t-Phaltsit blocks inhabited by the Tangkhul Na}w' Js tlIS .rzllbout .
is of 10 years duration®®. From the estimated figure as given in Table Eait 1«;”1 pm cycle
be observed that Manipur is having the shortest possible jhum cycle. For ;‘]” - owever.
Goswami's estimate of the jhum cycle was around 10 years®!. In 'f"tble 3 ]?1 Gaf(? pill
for Assam has been obtai.ned as about 7 years. The Aaro-economié R gr’ Y le:{t:mate
ggrhat. obsqrved that the jhum cycle is about, 10 years duration in the MikirT{in;rCI] l;t'n‘tre
% _Thg Soil Conservat_:on Department of the Government of Assam is also }"Ol P
opinion®. The Planning and Development Department of the %'1‘m-e 8 't et
however, asserts that the jhum cycle in the Mikir and North Cachar i1(i'¥s is OO:Ljrnment.
3 years**. The Plan document for the hill are as of Assam state 1h£1[ -‘.‘ln‘ thn‘) l(()jr Lto
when pressure of population on land was not so great as it is today the jhumec Ol= (?ays
sisted o_f8 to 10 years. But along with the increase of population :mzj cdnqequentyg erense
of cultivables land, the jhuming cycle has now come down to (wo to threeec\rgf-:

only".

_ This line of reasoning. howsoever unfounded it may be, has its accademic prota-
gonists as well.  Saha remarks that the available statistics on the hill areas of Ap : .
Meghalaya and Mizoram together show that 64 percen: of the area in the hills '1lre S'Srdhm'-
barren or uncultivable, and therefore. the increasing population aflects the C"frl\;'elr
capacity of land and also presumably the jhum cycle adversely*S. The fact is h‘(;w'ei/n.g
ignored that practically all areas except some reserved forests are subject to jhumin i
the hill districts of Assam2”. Also that the area under jhum cultivation comes "ngdm
the category of barren and uncultivable land in the Land Utilisaticn statistics c.aft}t:ure
State. and that this area is not assessed to any degree of accuracy even by th G.ASSLllm
Government's own admission®. The effort to prove that there exists a dearth of jhﬁm-
able land from the land utilisation data is therefore futile. Tkhere are no agreed norms
to decide as to where the jhumable land should be entered in the land utilisation statistics
Whereas in Assam they go under barren and unculturable land, in Arunachal they are
enlisted as follow. other fallow. culturable waste, or urea under cultivation. as the case
may be. In the case of Tripura the problem is cut short by simply classifying them

under the category of forests®’.

The Yield rates of jhum paddy are presented in Table 4, from which it will be
noticed that the jhum yield compares favourably well with the average yield of the

country as a whole.

Table 4 : Yield of jhum paddy in Tripura (in per hectare)™.

Year Yield
——
1955-56 1203
1960-61 1230
1965-66 1200
1970-71 1137
1971-72 1151

for the whole of India in 1971-72 was 1145 kilograms per hectare

The average .
Research Centre, Jorhat conducted jhum-villages surveys in Miki
| 5 T

The Aaro-economic
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hills, Garo hills, Mizoram and Arunachal Pradesh. from where it is known that the
jhum yield of paddy per hectare varied generally between 800 and 900 kilograms. A
number of other crops were raised, of course, from the same hectare of land. The
return per hectare in value terms was as presented in Table 5.

Table 5 : Income from jhuming in certain villages : 31,

Village Year Size of farm  jhum income Return per
(hectare) as 9 of total hectare (Rs).
income
Kanther Terang (Mikir) 1965 1.72 71.2 693.35
Banshidua (Garo) 1963-64 1.04 2.4 607.04
Himunpui (Mizo) 1964-65 1.27 58.6 654.87

Both size of farm and per hectare income from jhuming increase with the increase
in dependence of shifting cultivation, as is indicated by the series on jhum income as a
percentage of total income.  Saikia wrote that the income of kanther Terang could be
compared at the per capita level with Assam and also All India. ‘It seems that the
per capita income in the village is better than the national or regional average. Certain
factors have contributed favourably to the increase of income of the villagers. Kanther
Terang has a fairly high proportion of its total population in the economically active
category. Moreover....the forest area provides them with many additional benefits
which are not available to the plains people”¥2. The economic condition of the villagers
of Kanther Terang is definitely not the representatives picture for the whole tribal people
in the Northfeast In ia. But nonetheless it helps to highlight the fact that any generali-
sation to the contrary may be misleading. The mode of prdduction in shifting cultivation
does not permit of the accumulation of large surplus. If anyone is left with any surplus
after meeting current expenses. he usually disposes of it by purchasing guns and other
fancy articles®®.  Further the jhumias spend annually on an average from 10 to 16 per
cent of their income on drinks, intoxicants, and ceremonials®%. It is the cash nexus
with the rest of the economy entered by them through the production of cash crops and
borrowing of money that tends to impoverish them?3s.

In the light of above the following generalisations unfounded and unsubstantiated-
made be the Planning and Development Department of the Government of Assam in
their Fifih Plan document for the hill areas of the State appear strange, full of fury, but
signifying nothing. It is said that the “high incidence of jhuming is indicative of the
primitive nature of agriculture. The level of agrarian technique is exceedingly low and
tools and implements are primitive in nature and inefficient. The result is low
yields per acre and obviously little or no surplus. This subsistence level of
cultivation leads, as a consequence, to low income per head and zero savings for the
large mass of people.  The little saving which may be there goes to the landholding class
but thisJlittle saving is not conductive to investment in industry, commerce, etc. The
composition f the working force data reveals absolute over-population in agriculture
as 84 per cent of the working force is engaged in the primary sector. This, by inference
is the evidence of disgused unemployment, obviously due to lack of employment oppor-

tunities outside agriculture."?¢
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Sowing Seeds :

T}}e present paper does not offer any apology for the shifting cultivator, and the
purpose in writing it will be lost if understood accordingly.  We have how,ever the
following suggestions to offer. . ‘ ’

.. The familiar and monotonous use of stock-phrases and cliques should give
way to mature and sober thoughts flowing through fresh air of scientifically conegted
facts. It is regretted that even the available studies at the moment are not utilised
perly by the policy-makers. pro”

2. The jhumias should immediately be persueded to give up occupyi
above 40 percent slope. ) P pyin all lands

3. The reservation of forests by the Government in this region should be restric-
ted only to those lands above the slope of 40 percent.  This necessitates an immediate
re-formulation  of the forest policy for the hill regions. The creation of extensive

reserved forests in one block may have to be given up.

4. The village site of the tribals should be tried to be kept in one place even if
- they resort to shifting cultivation. It is already so in many places. and there is no reason

why it should not be possible in others.

5. Once the villages are fixed and re-grouped in areas having less than 40 percent
slope the social amenities and infrastructure should be provided to them without delay.

6. The soil and land use survey currently being conducted by the North Eastern
Council should give priority to the areas having less than 40 per cent slope. It may be
possible, then, to know which among them are amenable to terracing, depending on
soil depth and texture. Such areas should gradually be taken up for terracing.

7. Selected groups of jhumias should. meanwhile, be given requisite training in
permanent cultivation, Agricultural schools should be opened where even the adult
Jhumia can undergo a practical training course with appropriate stipend and allowances

for their family.

8. It is presume in this scheme of things that the people will pursue shifting
cultivation for quite some time to come, Hence experiments should be conducted to
improve the farming practices in jhum and to reduce its evils.

9. Industries based on forest products should be set up on a priority basis through
out the hill regions. To wait for the jhumias to stop burning the forests before industries,
for example the papermills, could be started is nothing but an excuse for the cart-before-
the-horse policy that needs to be discarded. With the paper mills, for example, coming
up in different areas of the north eastern region, the tendency to preserve forests will
grow as the forest prodcucts will have a ready market. In fact the setting up of such
industries will revolutionise the economy in tribal areas, and will have an impact upon

the jhuming practice.
10. A North Eastern Horticultural Council should be established to organise
the production and marketing of the horticultural commodities.

11. An appropriate mechanism should be devised to help extensijon of bank
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credit to the jhumias even though the property relations prevailing among them prevents
it. It is not necessary that the banks should give loans only when land is held as security?®?
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Development and change in an area under
Shifting Cultivation

Dr. Saradindu Bose,
Anthropological Survey of India
Calcutta,

INTRODUCTION :

Shifting cultivation is not always destructive as claimed by some experts. It has
its merits and demerits. Some authors are of opinion that it is a lazy process of earning
livelihoed. It requires only cutting of jungles, firing of the trees cut down, and sowing
of crops by broadcasting.  After that a person may sit comfortably without any work
in the expectation of a good harvest. But one who has watched the clearings of jungles,
specially in thickly wooded area, will not say that shifting cultivation is easy. Moreover,
the work of cultivation is not completed merely with the sowing of sceds. In forest areas
wild animals destroy a goocd portion of the crops. Farmers have therefore to keep guard
day and night all through the season. This involves hard labour.

Some experts are of opinion that this system of cultivation is very harmful as it
destroys forests and lowers the value of the soil. In areas of extensive exploitation by
shifting cultivation, it has been noted that the soil is rapidly washed away and trees can
no longer grow there in future. A bad-land topography has been developed. Experts
are therefore of opinion that unless this system of land usage is suspended or controlled
devastation would creep in over the areas concerned. Others are of opinion that shif-
ting cultivation is not necessarily a harmful practice. They argue that shifting
cultivation need not necessarily lend to a gradual degeneration of the soil. If due
regard is given to the nature of the soil, slope of the land and sufficient rime is allowed for
regeneration of forest, then soil erosion can be prevented.

In many hilly areas like the Juangpirh and Bhuinyapirh of Keonjhar district in
Orissa. there has been considerable degeneration of forest on account of shifting culti-
vation. The pressure of population in the Keonjhar hills is so high that the recuperative
cycle has been shortened to a great extent, resulting in repeated clearing of the hill-slopes
at short intervals and denudation of the forest. But in other parts of the country like
Arunachal Pradesh and Mizoram, where a different picture is obtained, _there 1s not
much pressure of population on land in these arcas and therefore degeneration of forest
has not taken place to a great extent.

It is the opinion of many anthropoligists that shifting cultivation is a way of life
for the tribal people and as such any suggestion regarding suspension of shifting cultivation
and introduction of terraced or permanent cultivation in its place is not accepted by the
tribal people.

Shifting culitivation is associated with the tragition of cummuna_l anershlp of
land. A Plot remains under cultivation for one or two years. After that it is abandone
and the household concerned clear up another patch of land for shifting cultivation.
After a lapse of a number of years they may return to the same area for cultlyatlog
But the same household may not have the same holding this time which was cultl'vzxtet
by him previously. He has only unsufructurary right over the land. So a person 1s no
concerned about the maintenance or protection of land from degeneration.
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of hum]?ﬁ; drr;cslol::'cggs, sl};ft.mglcu’ltlvathn is based on low technology ana under utilisation
use system should b r'lg I-llﬁc‘ldy aczepted by many experts that this destructive land-
is not _des uld be gradually controlled. Though in every case this system of land-
not destructive yct at least in Keonjhar we are convinced that land deg ion
has been continuing at an alarming rate.  There are different recommendati ccrelliatlon
settlement of tribals in a new place through colonization, change of crod l'ogs attern.
imroduction of terraced cultivation. introduction of Taungiya system %F;mb le‘f’te,fn-
introauction of horticulture etc. Some of these ideas are also tested i d'ﬂ'cu o
of the country. Failures of these schemes are also known to us n different parts

The fitst point to be considered is the ifti

1at the problems of shiftin ivati
o : ) ¢ L g cultive :
not sxm.llar to all regions. So, the subject should be discussed seperately fo eac‘lllu:)env'Llrc
Accordingly, special schemes are also to be recommended for each region siom

. Secondly, land-man ratio should. be studied thoroughly in i i

tive. As already stated, in some places, where the presgurg of g;;:ﬁlgg:f a;npie'rs%eg-
less and due to pcological factor growth ol vegetation is more, shifting cultivatio:nd s
not pose any serious problem. Contrasted to this, in places like Keonjhar, where uro
of population has crossed the critical limit of carrying capacity of land, the prc?tgle;;urii

very Serious.

Thirdly, man’s attitude towards change should be known, and his capacity to
adopt new ideas should be assessed. If the extent of willingness or the nature of resistance
is known it becomes easier to devise plans which will be to the liking of the people

CASE STUDY :

A bench mark study of one village named Kadalibadi in Keonjhar district was
made in the year 1961. * In 1974 we again surveyed the village on the lines to know
about their attitude towards change and the nature and rate of change within 13 years

time.

**  of the Juang country show.d that the carrying capacity of land
per sq. mile in the Keonjhar hills was 24.7 in 1961, whereas the present density per sq
mile is 63.2.  When the balance of land-man ratio is disturbed people try to adjust to
the situation in different ways cither by peaceful means or by revolt. Those who follow
peaceful methods, try to adopt new techniques for more and better production from
limited extent of land. There are other short term adjustments also. )

more land, which may be of inferior quality for
table for cultivation previously, is brought under
t much out of it.

Our study

At the beginning they capture
cultivation. Land, which is nol sui
cultivation. Naturally they do not ge
s shortened and full growth of plants is not allowed. Naty-
rally, while cultivating the land, deposition of ash content becomes too meagure due
tn non-availability of full grown trees. There are villages in Keonjhar where pEople are
are not able to produce more than three quintals of paddy per acre.

The recuperative cycle i

“An Intcgrated Tribal Development Plan

*  This is part of the study entitled :
itnaik and Dr. Saradindu Bose from

for Keonjhar District”™ by Dr. N. P
N. L. C. D., Hyderabad - 1975.

s« Bose, Saradindu - “Carrying capacily of land under shiftine cultivati
Calcutta - 1968. g cultivation
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~ Moreover, in this region, land is cultivated for two  years. Particularly
during the second year cropping, when the land is bare of vegetation, the thin and porous
soil becomes vulnerable. A process of soil erosion or land degradation takes place during

every rainy season. There are places in Juang country which are completely devoid of
vegetation.

Lastly, when all possible ways of taxing the land fail the people finding no other
way (a) emigrate to rich villages, (b) borrow money or crop cash loan, (c) work as hired
labourers in nearby rich villages and (d) reduce the rate of consumption of food.

All the four temporary adjustments are in practice in the Juang country. Of course
they have been trying to adopt new techniques of agriculture also.

TABLE - L.
POPULATION OF KADALIBADI (only Juang) :

No. of Male Male Female Female
Year. families. Child. Adult. Child. Adult, Total

1961 22 10 32 15 32 89

1974 26 21 36 15 33 105

It will be seen from the Table I that within a period of 13 years, population has
increased from 89 to 105 or in other words 1.2 percent rise of population per year is recor-
ded in this village. If the data on migration which we have not included in the calculation,
are taken into consideration, the rate of increase of population would be still hugher
than that which is mentioned atove.

TABLE - 1L
LOAN PATTERN OF KADALIBADI VILLAGE PEOPLE :

1961. 1974.
Paddy 95 Khandi 37 Khandi 15 pai
Rupees 204/- 513/- ' ‘
Rice NIL 2 Khandi 10 pai
Miilet NIL 16 Khandi 15 pai
Mustard NIL 19 pai

Table 1I shows a comperative picture of their loan‘ pattern. Wit.h }hc incree_lse
of population, loan also has been increasing. But items of loan are not similar to prior
days. In 1961 they had a loan of 95 Khandi of Paddy and cash of Rs. 204/- only. But
in 1974 they have borrowed not only - 37 Khandi 15 pai of paddy and cash of Rs. 513
but also other items of rice of 2 Khandi 10 pai, millet of 16 Khandi 15 pai and mustard
of 19 pai.
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IT we exclude the cash loan fro
- ) ¢ m the account then we notic
) 1 ice that t
(1?1port of food crop per unit of population has decreased to some exte::tc qtgmt]urln o
]'F' 1;)c|)t compcru‘ble because of change of money value. The pattern of loan a a"s.l oan
able [ shows that the people are borrowing millet. a practice not followed‘ prei/i%ll‘::el; "

TABLE - III.
LAND USE OF KADALIBADI VILLAGES :

Juangs (Acres))
1961 1974
Ist year Taila (Oil seed) ...
2nd year Taila o Z? ‘;7]‘
Homestead land for maize and mustard .. .. 16 0.50
Wet paddy (ordinary) ... 4 1.00
(Under const i '
Wet paddy (Taichung) ... ns rouctlon) 5
Wheat e 0 1.50
110 78
Rented (a) Hill top.
Land to Oil seed (Ist yr. Taila) 0 178
Gauras. Maize and Mustard 6:57
Hill Paddy. 0 0.58
Rented 7 .93
Land to (b) Valley
Gauras. Maize and mustard 8 6.77
Wet paddy 0 0.54
15 16.24
Settiement 6 _6
Forest 34 34
Bad land and Rocky 47 47 —
Current fallow 494 524.76
706 706

II (Landuse pattern) that the importance of 2nd year
In 1961, 41 acres were under 2nd year Taila culti-
acres only. In the first year they cultivate

It appears from Table Il
Taila cultivation has been decreasing.

vation, while in 1974 it has come down to 31 '
cash crops of oil seeds. In the second year they cultivate food crops of paddy. millet

pulscs etc. (mixed). But it was noted that 1:n the second year the rate ol production of
crops has {allen at least by 20 per-cent. One ol the factors which contributes to the decrease

ol yield from sccond year land is soil erosion.

Realising this difficulty they are now trying to §witch over 10 permarent cultivation
They have very carefully reclaimed the land on either side of the hill stream ﬂowing
close to their village and have divided it into several plots held individually by them
le long water way along which water flows into the plots {hrougﬁ

have dug & two mi : .
g;l;:gings made at several places. In these irrigated strips of land they grow high vielding
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varieties of paddy such as Taichung and hybrid wheat. They have started applying ferti-
lizer and pesticide to protect their crop and increase production.

They cultivate maize and mustard as usual in the same plot by rotation near their
hut or homestead land. These are permanent fields. But these fields need atleast manures
for replenishing soil fertility. Being homestead lands these are situated in the hill slopes
at higher level than permanent paddy fields at the valley bottom. 1t is noted from field
survey that by and large these hilly regions can be divided into three sub-divisions on the
basis of soil classification, namely. flat hill top area. hill slopes nad valley bottom. Soils
a e formed from the decomposition of basalt and laterite and is generally blackish on
the hill top. red on the hill slope and brown in the valley bottom. On the hill top the
soil is thin. in the valley bottom the soil is deep and on the hill slope it is thin and at the
same time too stony. The hill slopes for obvious reason are not suitable for permanent
cultivation.  The Juangs have come to know this and prefer petmanent cultivation in
the valley bottom to shifting cultivation on the hill slopes.

Another significant change has come about in the village. The non-tribals of Goura
community had in 1961 only homestead land in this village in a limited scale. They used
to grow only maize and mustard in this land. But in 1974 we observed that these non-
tribals have extended their cultivation widely to cover even some portion of best lands
near the hill stream. They are now growing paddy, maize, mustard and till extensively.
Ther lands are more fertile than those of the tribals because they apply cowdung manure
which they have in plenty. Their water management is also most skillful. Formerly,
they were cattie herders. But they have become the best farmers in the locality. Perhaps
their improved farming has been a sort of result demonstration which has made
the Juangs interested in permanent cultivation. In short, the changes which are taking

place in the Juang village are :—

I. There is a tendency among the Juangs to concentrate their agricultural acti-
vity more on the plains of the valley bottom.

2. They prefer permanent wet cultivation.

3. They are gradually reducing the acreage under sccond year Tailaland.
4. They continue the Ist year Taila for producing cash crops.

5. They have adopted new agricultural practices such as transplantation of
Taichung paddy, irrigation, application of fertilizer and pesticide.

6. They grow., wheat, a new crop not grown previously.

7. They seek for technical guidance from extension agents like VLW.

CONCLUSION :

On the basis of these finding, cartographic analysis of land potentialities and
our field experience we recommend the following measures for controlling shifting culti-
vation and as well as for developing agriculture.

I The Juangs may be approached and asked to stop second year Taila culti-
vation in the hill slope. But they should be allowed to continue the first year Taila
cultivation for some time to come.

It is recommended that land having upto 3 percent slope should be brought under
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permanent cultivation immediately. This arca wil ili ; s .
developments by providing necessary inputs like irl'lif.})aetigr:.hzgiaﬁ?tr lget:gswe agricultural
tilizer etc. Many villages have perennial sources of water. th?lever r;]ipesu.c;qe: fer-
is possible it sheuld be taken up in right earnest and the land available ne'ul']ls)f lImgldtlon
brought under cultivation. ~ The Juangs have already started puElinn d;m)'s would be
streams and by other indigenous methods they are harhessinu the hi]]c_c,t,-eamss r;crgsg 1'1111
the land under permanent cultivation. Any government heip in this regard {illrrlgate
the transformation from shifting to settle cultivation. gard will hasten

2. Once the flat valley bottom is developed or perm: i
able, the taila cultivation for first year can be rcstfictcd \\E)ithinlge:zltngzdodfy gﬁ:ds are _a\‘/'zul-
between 12 percent and 20 percent for coming 5 years.  After that petiod t;lne, initially
of land for Taila may come down to between 8 and 12 percent. During the i:ftsalltegor)'
Taungiya system horticulture should be encouraged.. In the first ycar: Taila iqmd stﬁgc
sow the seeds of niger (oil seed) in the month of July. After the sowing se{co})n- they
for both Taila or permanent fields they should be encouraged to plant mgnec; ” "1élif0vi'
papaya, banana trees which arc alrcady grown in their area. These trees m?ly’ bjé la”:lci
just before the end of monsoon so that these will grow satisfactorily without dis?ur?)'eo
the growth of oil seeds. The fruit trees should be planted along the ridges of the T-l"}'c
lands so that they do not interfere with the growth of the cash c}ops. B; the harvest(}:]i
time these trees will come up to a height of safe growth and when they attain full rowtlc
they would prevent further soil erosion and at the same time provide fruits to the %ribals1

Improved varieties fruit trees should be grown.

3. In the second stage. say. after 4 years, when all land between 12 and 20
be brought under horticulture people will gain knowledge in it and
aintenance of individual orchards. At that time encouragement should
aving slope between 8 and 12 percent. -

percent slope will
take pride in the m
be given to them to capture land h

land having slope from 8 percent to 12 percent
land having slope from 12 percent to 20 percent, may be captured at a time side by
side according to the availity of such lands in each village with the idea that ultimately
only Ist year Taila will be continued for some time to come and 2nd year Taila cultivation
will be stopped in course of five years. First year Taila will be restricted within the 2nd
category of land having slope from 8 percent to 12 petcent only.

Two categories of land namely,

4. In order to control 2nd year Taila cultivation alterinate sites for permanent
cultivation should be developed simultaneously.  These sites arc available in flat valley

bottoms and within gentle slope area having 3 to 8 percent slope.  The valley bottom
must be reclaimed immediately and distributed among the tribals.  Those tribal families
) 1d year Tuila cultivation shoul ] be eligible to own

who would be willing to give up seco! ull
land in valley bottom and should be given all help to carry out cultivation.

5. Terraced fields also can be developed in the land having 3 to 8 percent slope.

The greatest handicap of developing terraced fields is the heavy financial investment.
Even if the financial problem is solved by providing hundred percent subsidy, terracing
has another problem. It is a time consuming process. A ttibal connot wait for two or
three years until he gets return from such lands. In such a situation our recommendation
is that the government should develop the terraced fields without insisting on people’s
participﬂtion and dlstqtbute them among the beneficiaries as and when the terraced fields
are ready for cultivation. This will come in the later stage of development when the
| already give up second year Taila land cultivation and start wet cultivation

i wil
f,rllbta}iz valley bottom In full fledged manner.



98

6. Land having above 20 peicent slope may be utilsed for devzlopment of
forest and pasturage.

7. The tribals should be provided with muzzle loading gunsto protect the
crops from the devastation caused by wild animals. Otherwise all attempts at improving
agricultural practices as recommended above will be futile.

In 1974 as we have observed, the whole crop of Taichung paddy grown in the
valley bottom by the Juangs of Kadalibadi village was destroyed by elecphants, and no
assistance was provided to them to keep these animals in check. They tricd their best
to protect their crops by whatever indigenous devices they had at their command. But
when they failed in their attempts, they had nothing more to do but to keep quiet and
bear their loss of the crop.

8. As already stated, due to the geological formation the hills above 2600 ft.
or so are flat topped. These flat topped hills have a thin layer of black soil, and are not
used for cultivation of cash crops. Cultivation of hill tops should be banned forthwith
becausc it causes degeneration of forest and soil erosion. These hill tops should be
taken up for afforestation. We feel that the tribals will not put any ressistance against
the forest department who will develop these hill-tops to a belt of reserved forest.



Shifting Cultivation - Maladies & Remedies

Dr: G. P. Gupta,
Soil Conservation, Directorate,

Central Water Commission
Faridabad.

Land & Water arc two major natural resources on which depend the social
and cconomic structure of a Country. If thesc two resources are misused or misman: ld
the entire base of the sociely is disturbed, when man starts misusing the land he‘hgits‘
the natural forces against it which results in its destruction. The neglect of soil hadpled
in the past to the disappearance of once flourishing eivilizations. In our country mis-
management of these resources have already contributed very significantly to the impoveri-
shment of the land and the pcople.

Wanton denudation of vegetative cover which creates an ecological balance in
nature has taken place owing to pressurc on land for social expansion, nature being un-
able to regencraie as fast as the process of destruction. Mountain ecosystems havcabeen
seriously damaged in almost all parts of India. In the hilly areas of north eastern
India (Assam. Manipur, Nagaland, Tripura, Meaghalayd. Mizoram and Arunachal
Pradesh) where tribals constitute the majority of ponulation, an age-old method of crop
husbandry known as shifting cultivation or Jhuming is practiced. A similar type of cul-
tivation prevails in the hilly forests of Orissa and Andhra Pradesh where it is known
as Podu cultivation. They clear a patch of land by cutting and burning the vegetation
of steep hills-sides censisting mainly of bushes and trees. The area is cropped for a short
period and then abandoned. The pressure of population on the land has progressively
hastene: the process of shifting cultivation and a cycle of operations of 20-30 years in
the past is completed at present in 4 to 6 years or even earlier. Consequently shifting
cultivation has resultea in degeneration of land and severe damage to the soil
resoarces  of thes: regions. Tie area thus alfected had been currently estimated at
3.4 m ha. which is as under :—

S. No. State Area aflected by shilting cultivation
(*000 ha.)

1. Assam 498
2. Meghaluya 416
3. Manipur 100
4. Tripura 221
5. Nagaland 008
6. Mizoram 6044
7. Arunachal Pradesh 248
8. Orissa. 498
9. Andhra Pradesh 240

—

Total : 3433
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MALADIES.

' Shifting cultivation has allected the secio-economic structure of the region
immensety-.

The process has already cconverted fairly extensive areas in various parts of the
country into veritable wastes where nothing can grow. The intense and more variable
run off due to high rainfall inthe region has resulted into accelerated erosion which
creates multi-facet effects.

REMEDIAL MEASURES :

There is a great urge for development of the hilly areas and to improve the socio-
economic condition of the tribal people to cnable them to join the mainstream of economic
progress in the country. To make agriculture in the hills paying, it has to be linked up
with the systematic programme for introduction of new and better crops which would
give more economic return to the local people on a sustained basis.

New crops of economic importance have to be scarched and their cultivation
should be extended in the hilly areas. Mountain topography and the high rainfall of
these areas demand intensive erosion control measures for successful culture of the
selected plants. Orissa has made comendable experiment in the development of hilly
areas by introduction of commercial crops like agave, cashewnut etc. The cultivation
of the plants of economic importance immediately offers employment to the tribal commun-
ity and helps them to wear away from shifting cultivation.

Stopping or regulation of shifting cultivation should be ended by a progressive
programme of inducing local people to take to settle agriculture on land suitable for
the purpose, properly treated with Soil Conservation measutes and proviced with irri-
gation wherever possible where as rest of the areas vulnerable to this abuse should be
brought under permanent vegetal cover.

It is also necessary to bring in a regulated system of land use in these hilly areas.
Very olten correction of existing terraces or adoption of ccrtain water disposal system
would correct the main malady. A cropping pattern with higher inputs which will enable
greater yields to be obtained pet unit area will detruct the tribals from uncertain way

of life.

It is of urgent neccssity to carry out pilot experiments in the Jhum or podu arreas
to conduct research for testing the validity of the premises of the problem as formulated
for implementation of the solutions posed. Socio-political influence which is operative
favouring continuance of the hazarduos type of cultivation in these erosion-prone areas
has to be countered by demonstrations.



The problems of rehabilitation of the Jhumiya
families in the hill areas of Assam

B. N. Bordoloi, M.4. (Gauw), C.T.w.A bay
Digtrict Rescarch Officer, - (Bombay)
Mikir Hills, N.C. Hills & Cachar Districts, Diphu.

AN INTRODUCTORY NOTE

The shifting cultivation, otherwise known us Jhumming. which has been ractised
by the tribal people living in the hill arcas of Assum from time immemorijal isplh‘c ofﬁ
means of sustenance for them. As such we may not decry it as the most harmful pncncg
without taking into account the feelings and sentiments o the people and the rel}.,,'ous
rites attached with the practice of Jhumming, (Instead certain) suggestion at conslruccti\'c
alternatives which are practically feasible and at the same time acceptable to the people

may be offered.
-

The hill areas of present Assam refer to the two Autonemous Hill Districts only
namely, the Mikir Hills District and the North Cachar, Hills District. These two distiicts
arc chiefly inhabited by the Karbis (Mikirs) and the Dimasa Kuacharis, Besides these two
principal tribes there are small groups of fribal people belonging to the Rengma Nagas
Zemi Nagas, Khasis, Jaintias, Garos, Kukis, Hmars and tite Mizos. - o

TheMikir Hills district has an area of 10.332 square kilometres and consists of
two Sub-divisions. namely, the Diphu Sub-division and the Hamren Sub-division. The
total population of the district is 379,3!0 as per 1971 Census  out  of  which 210,039
persons belong to the Scheduled Tribes. and their percentage to the total population
of the district is 55.37 only. As per 1971 Census tae density of population in this

diftrict is 37 per square kilometre.

The North Cachar Hills district has an area ol 4.890 square kilometres, As per
1971 Census the total population of the district is 76.047 out of which 52,583 persons
belong to the Scheduled Tribes. The percentage ol lheﬂSchedulcd tribps population to
the total population of the district is 69,15. As per 1971 Tensus the density of population

in this¥district is 16 per square kilometre.
EXTENT OF JHUMIYA FAMILIES :

As’per 1971 Census the total number of houscholds in the Mikir Hills district is 65,340,
As the total population of the district 15 379,310 as per 1971 Census, the average lamily is
found to consist of 5.8 members approximately. The total population of the Diphu Town g
per 1971 Census is 10,200 distributed into 2._004 households. T!lerelorc, the to_lu_l number
of rural population and the total number of rural households in the Mikir Hilljs district
are 369.110 and 63,296 respectively.  This also shows that the average number of family
members in i rural household comes to 578 upproxnngnlcly. Tﬁe reports o.f l_he Socio-
Economic Surveys carricd out by the Department ol Economics :mdﬁtut;s“cs in the
ear 1964 and by me in the year 1967 show that the average number of family members
is 5°93 and 6 respectively. Hence for our purpose, we may now assume that an average
family in this district consists of 6 members approximately.

B . ‘ ) 0t ) ing to the Scheduled Tribes i
- cr 1971 Census the total population belonging L Tibes in the
B As If we divide this figure by 6. the total familjes belonging

Mikir Hills district is 210,039.
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to Scheduled tribes in 1971 would come to 35,000 approximately. To this figure we shall

have to add the number of families that might have come up during the last five years -
that is tc say. from 1971 to 1976. During the decade 1961-1971 the population belonging

to the scheduled tribes had increased from 168.129 to 210,039 in this district, the rate

of growth being 25 percent. [f we assume the same rate of growth during the last 5 years

also, thatis from 1971 to 1976, we shall have to add an additional figure of 26,255 persons

to 210.039. (The addirional figure shown here might be more or less depending on the

actual rate of growth which is not possible to find out at present). The additional figure

of 26.255 persons would mean 4,376 additional house-holds. Thus the approximate

number of families belonging to the scheduled tribes in the Mikir Hills district at present
is 39.376 (35,000 + 4,376) and for our convenience’s sake we would make it a round figure,

that is. 39.600. It would however be quite wrong to say that all these 39,000 tribal families

are practising Jhumming. In the Mikir Hills district the approximate ratio of hills to

plains is 60:40. Applying this ratio to the total number of tribal families in the district
we die now in a position to say that the approximate number of Jhumiya families in the
district is 23,400 at present. The number of family members of the Jhumiya families
would be round about 140,400 distributed into 870 Nos. of villages in the district. (The
figure of approximate number of Jhumiya villages in the district is arrived at by applying
the same hills-plains 1atio -60:40 to 1,451 Nos. of inhabited villages). AN

From the above analysis it now appears that in the Mikir Hills district our pio-
blems are directly connected with the rehabilitation of 23,400 Jhumiya familics approxi-
mately. .

As per 1971 Census thc total number of households in the North Cachar Hills
district is 14,954. The total population of the distiict being 76,047 as per 1971 census
an average family is found to consist of 5’| members approximately. From:tlie total
population of the district if we deduct the population of the Haflong Town, which accor-
ding 1971 Census is 5,197 only, and from the total number ol households of the district
if we deduct the number of households of the Haflong Town, which according to 1971
Census is 1,126, the totai number of rural population & the total number of rural house-
holds would come to 70.850 and 13,828 respectively. It also shows that the average
number of family members in a rural household comes to 5.1 approximately. For our
purpose we may now assume that in the North Cachar Hills district an average family
consists of 5 members only.

It has already been stated that the total population belonging to the scheduled
tribes in this district is 52,583 as per 1971 Census. Il we ivide this figure by 3, the total
familics belonging to the scheduled tribes in the North Cachar Hills district in’ 1971 would
come to 10,516 Nos. During the decade 1961-1971 the population belonging to the sche-
duled tribes had increased from 43,202 to 52,583, the percentage of growth being 22.
If we assume the same rate of growth for last 5 years also, that is from 1971 to 1976, the
population belonging to the Scheduled tribes in this district in 1976 would come to 64,151
approximately and the total tribal families, would be about 12,830 Nos. As the lands
suitable for wet-land cultivation in the N.C. Hills district are two scarce, we may also
assume that about 909 of the tribal families practise Jhumming in this district. This
would lead us to the fact that in the North Cachar Hills district about 11,547 Jhumiya
families or to say 11,500 jhumiya, lamilies with an approximate population of 57,500
distributed in 432 villages (the total number of inhabited villages in this district is 480

<

as per 1971 Census) need rehabilitation. ,

Our main problems are concerned with the rehabilitation of 34,900 Jhumiya l'zuni-‘
lies in the hillareas of Assam. - ;
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SOME IMPORTANT SOCIO-ECONOMIC FACTORS :

Any scheme or progra i

s gramme undertaken for execution wi i

| 1y scheme or ! r [ ith a view to rehabilitati
the Jhumiya families in this region should take into consideration the followi et
socic-economic factors — rowing important

(I) In the Mikir Hills district the vill: i

o | ¢ ages of the Karbis (Mikirs) are small i

T\I/IZC Em(li‘ tllleyIZ}re not situated in compact areas. They are sc.:ttc(red l\}isl)o::;rzlsn;“,ﬂ:
'I?Sn of the Karbi villages practising shifting cultivation are in the habit of shiftin Fi)':“r

villages to the new Jhum sites when the present Jhum sites are exhausted e fher

Because of the shifting nat i Ir siz

§ g ure of the villages and their sizes : pmen

. . . b, S ¢ . €8 As \’Ve”g de\’e]o

works of permanent nature cannot be {ully executed which in theinr turn have rct'llrdecz
«

the progress of the people.

. () The shifting cultivation is associated with communa shi

But in case of some tribes there has been private ownership of land ;ls(g)\vni‘;l}lopr eOfa hnld.
among the Zemi Nagas of the North Cachar Hills there are traditional land ownerx' mﬁ fj
'KA.DEI_)EO.. KADEPEO's land not only incudes Jhum sites and land suitable forh:e'?tled
cultivation situated in and around the village, but village sites as weli. For occ I t'e
of land at village sites and for cultivating land at.Jhum sites the villagers h'weutpi1 oy
rent in kind to the KADEPEO usuaily @ 5 kg. of paddy per annum. There aré '1150?' pj)"
which are exclusively owned by the six clans of the Zemis.  Only the remain‘ing J‘l}lr:m?

sites are owned by the community.

Any rehabilitation programme for the Zemi Jhumiyas dealing with the taking
over of KADEPEO’s lands and clan-lands will have to tackle with the question of private
ownership first.  Otherwise the whole programme might result in chaos and unl‘ruil(ful

labour.

(I1)  Although Jhuming is not an economically sound proposition also
but it has been an integral part of their life and culture. In fact many social cul:
tural and religions factors are associated with it. Any programme of rehabilitation of
the Jhumiyas minus Jhumming must take into an account of all these socio-cultural and

religious factors first.

SCHEMES FOR REHABILITATION :
1. MODEL VILLAGE OR ADARSHA GAON :

ation of the Jhumiyas the Mikir Hills District Council
sha Gaon) in different areas ol the district wherein
from the hill tops and settled in the plains portion
ally successful. The reasons for partial failure
the following :

As a first step for the rehabilit
had established model villages (Adar
Karbi Jhumiyas were brought down
of the district. The scheme is only parti
of the scheme, according to my opinion, are

First. there has been no follow-up programme at all. After the esta-
blishment of a full fledged model village providing all the basic ameniti‘es
nothing has so far been done to induce the people to stay there. Asa cons
quence, many Karbi families have already left the model villages and gof](c:

to their old hill top habitats.

Secondly, since the construction ol the houses no repairing has
been done by the people inspite of abundance of building materials near

their abodes. In fact the size of the typed house is too big for a family to
manage.
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Thirdly, it is found that many families instead of living in the houses
given by the District Council, are putting up in houses constructed by them-
seives in the back-yards in their traditional pattern. The typed house const-
ructed by the 1Tistrict Council are not only too big but are quite different from
the traditional pattern also. The people would not have abandoned these
houses had they been constiucted in traditional pattern with improvement.
Thus in rehabilitating the Jhumiyas in the model villages, these sociological
factors have not all becn taken into consideration.

2. CASH CROP PLANTATION SCHEME :

The experiments carried out by the Soil Conservation Department of the Govern-
ment of Assam have proved that the soil in the Mikir Hills district is very much suitable
for rubber cultivation while that of North Cachar Hills district is very much suitable
for coffee cultivation. For the purpose of cultivating rubber and coffee in a large scale
the Assam Cash Crop Plantation Development Corporation was set up on st Septcmber
1974. In the Mikir Hills the Corporation has fixed the target of rubber plantati»n in
2600 hectres and coffee plantation in 2300 hectres and in the North Cachar Hills rubbsr
plantation in 300 hectres and coflee plantation in 920 hectres. To be economically viable
the area of each centre should not be less than 80 hectres.

To cultivate rubber and coffee in a large scale in these two hill districts on commercial
basis is only the secondary aim of the Corporation. The primary objectives of the Cor-
poration are (1) the economic development of the tribal people of the hill areas at a very
fast rate and (2) the rehabilitation of the Jhumiyas.

Plantation o_f coffee rubber in Borgaon, Hamren, Burapahar, Rongagorah, Chatia-
nala, Ouguri, Baithalangso Centres in the Mikir Hills district and Mahur, Lassang
Gunjung and Bor-ar-kap centres in the North Cachar Hills district has already been

started.

3. SCHEME FOR COMPOSITE PROJECTS :

Since the plantation Corporation will be providing employment to two adult mem-
bers of each Jhumiya family and that too for 250 days for coffee and 150 days for rubber
plantations in a year, it would be necessary to have agriculture or horticulture as a sub-
sidiary occupation near the plantations. Even if the two adult members of each Jhumiya
family in the neighbourhood of Plantations are given employment round the year, neverthe-
less. there might be other family members who will have to continue to work on food
crops. Hence a scheme has been drawn up in these two districts to open up a good‘numbclj
of composite projects in co-operation with the Development De‘partments, like Agri
culture, Irrigation, Forest, Public Works Deptt. etc. In these projects, terra_ced, reclaimet
and well irrigated lands with approach roads will be provided to the Jhumiyas for settled
cultivation. ~ This will be supported by subsidiary oeccupations like ammal_husbandry
horticulture. sericulture, weaving. etc. These projects will cover all the plantation centres.
Some composite projects are being taken up in those areas where plantations are not
likely to come up in future with a view to rehabilitating the Jhumiya families in settled

cultivation.

4. SCHEME FOR ERI CONCENTRATION CENTRES :
Rearing of Eri is an important household industry among the tribal people living

in the Hill Areas of Assam. A special scheme has been taken up in the North Cachar
Hills district to accelerate the development of Eri centre.  This scheme is intended to
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provide employment to the Jhumiyas specially in their of days, to supplement .
e, ays, S t
family income and to reduce the undue pressure on Jhuming. PP heir

CONCLUSION :

Except the model villages the other schemes mentioned above are still in their
infancy. In every stage of their implementation new problems are likely to arise. It is
therefore, not possible at this stage to evaluate the success or failure. Personally I believe
that if the schemes are implemented with ecarnest zeal, unexhausted patience and
with follow-up programmes and by involving the support of the tribal leaders-both tradi-
tional and modern-the success will be surely ours. Of course, the publicity machiner
which is very often neglected, has to play a great role in the successful implementatiog
of any scheme for Jhumiya rehabilitation.



The Burning Problems of Shifting Cultivation
(Jhumming) in Meghalaya

P. R. Mawthob,
Department of Soil Conservation
Govt. of Meghalaya

Tura

Meghalaya comprised of three separate Hills districts of Khasi Hills, Jaintia Hills
anq Garo Hills. It has a total geographical arca of 22,500 sq. Kilometres and a popu-
lation of 10.11,699 by 1971 Census. The population density is about 44 persons per

sq. kilometre.

The new State is predominately tribal. The tribals constitute more than 80 %, or
total population. The three main tribes are the Khasis, the Jaintias or Syntengs or Pnars
and the Garos or Achiks. Of the total population 7-8 out of every 10 persons earn their
living by cultivation, According to a survey conducted by the Agro-Economic Research
Centre for North-East India, Jorhat, Assam, (1961) under the title ‘A study on the problems
of agricultural development in the Huills areas of North-East India” the estimated percen-
tage of Jhumias in Meghalaya was given as 40, that is 257] in the then United Khasi &
Jaintia Hills and 679 in the Garo Hills. Assmuming that the percentage of population
depending on Jhum remained the same, the present Jhumming population would be
about 3,23.744, which, taking an average of 5 members per family, would cover
about 64,748 or say, 65,000 families. Again taking a rough average of about 1} Hectares
of Jhum cultivation per family, the area covered by jhumming cultivation annually would
amount to about 97,500 hectares. The problems, therefore, of weaning way ana settling
down this huge number of jhumming (amilies is indeed a gigantic one. The problem
is also such that it warrants immediate remedial measures, guidance and assistance from
all possible agencies in order to free these poor people from the cluiches of perpetual
near-famine condition and erosion of the all important land resources.

There are two very important and significant features involved in jhumming which
we should specially take notice of—

(1)  The ‘Slashing and burning part of it. Fire has all the destructive force of
annihilating all the living plant and animal world - in this case, particularly the plant
life that serve as protective cover of the soil and prevent it from being eroded and washed
away. Fowcever, burning is itself would not have produced such serious eflect were it
not for the presence of the second more important feature - the slope of the land.

(2) The second feature is the slope of the land. Invariably by the very nature of
the hilly topography, jhumming cuiltivation is carried on the slope of the hills. If burn-
inc is to be carried out only on flat of level land then perhaps the destructive force to the
soil wou'd n~* have been so devasting as the soil at least would remain in the same place.
But on the hill slopes the practice assumes the danger of the first degree importance.
Slasing == b-rning render the soil bare of any proctive cover and being situated on the
soil is consequently and constantly exposed to all the powerful forcees of nature like
wind, ra'r = etc. which make erosion at an enhanced rate and gradually render the
land barren. And when the soil is washed away naturally one cannot expect any plant
life to sustain an barrenness. This, in fact, is the crux of all chronic ills of hills agriculture,
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s .l",n]s of Jhumming — Thc fqllowing are the chiel evils of jhumming :— (1)
ndeserimnate cutting and burning of forests - destroying - literally burping - lakhs of
rupees worih resources every vear (n terms of timber, firewood etc. lost -

. (2)  Déstruction of forests means destruction of potential sources of raw materials
t(:r thlet sgttm‘g up lof suchlllldtlstrles requiring these materials such as paper-pulps factory
ctc. eprives the people ol potential employment and is definately a bi i y
state economy. y @ big drain to the

) (3)  With the destruction of vegetative covers (forest trees. grasses, etc.) the tand
is exposed and made barren.  The result is that the water-retention capacity of the soil
is reduced. Thae resultant effect is that the water availability in the lowcr‘rcucl;e'-' botl 191'
drinking and irrigation, becomes greatly diminishzd. ’ - v
7 (4) | Jhumming upsets the balance of nature. It 1educes rainfall precipitation
from the rain-bearing clouds which pass over the area where there is no obstruction of
trees. ete.  Besides, it drives away or destroys the animals, the birds and the insects. We
lose their services and utility, the very purpose of their creation. And we lose the sweet
music of the beautiful refrain.  Over and above thig, we lose the scrvice of the green leaves
for absorption of the carbon-dioxide which man breathes out and which in turn
produce oxygen or refreshed air for the bcneﬁt'(o'f man himself. '

(3)  Without resorting to conservation measures jhumming facilitates enhanced
crosion of fertile top soil and ultimately expose the.subsoil and even parent rocks. making
it unfit for further cultivation. They become unproductive land of no return e.g. areas
in Cherrapunji, Mawsynram, Mawkyrwat, Siju and other places. B

«  (6) Jhumming necessitate shifting of cultivation sites at regular intervals -leaving
the old place fallow by starting jhumming destruction and cultivation at new sites.

(2) Leaving the land to rest or in follow for 10-15 years for purpose of recupera-
tion means a great national waste. In the whole state there are square miles upon square
miles of such areas where nothing is grown while the land is given ihe so called rest. Thus,
lakhs of heciares of productive land are lost for 10-15 ycars on end. These very same
ardas could have produced lakhs of tonncs of good for the people had they been utilized
by simply resorting to such conservation measures like terracing, bunding. cte. which
would enable establishment of permancnt and continuous settled cultivation in such

arcas.
ite of increase of population as it is now, theie will be little

(b) With the rapid . : 10 s
y will become critically limited.

areas to shift to and land avaifablit

B (7)  As is all know the yieid from hum harvest is no pitifully and uncconomi-
cally low that it needs no elaboration. It is this in fact that has brought the vicious circle
of poverty. ignorance and diseases to the masses of our (armer/cultivators.

, (8) Jhum fire has been known to accidentally destroy even residential villages
and other important installations of the modern world like the telephoie and telegraph

osts, wire, etc. - causing not only wastage but also inconvenience and af times misery
to the affected. More scrious gnd important is the effect of jlumming on the life-span
of River valley or Hydro Project. In Mcghznluyu we have the Umtru and the Umiam
(stages LIL1T & 1V) Hydro Electric Projects. _Through the actual Agure of sedimentation
of these projects are not readily available, yet it can be sul"'cly assumed from general obser-
vation and cxpcrlcncc.fh?li the rate of siltation is very high. If the following figures of
\heir such major and important projects in India are any indication then surely with (he



108

conditions ofjhummi.ng prevailing in the catchment areas of the Umtru and the Umiam
projects the rate of siltation will be not less if not more. The life-span of the dams is
very much shortened :—

Present siling rate Design figures
annually annually.

1) Bhakra - 125 acre ft/100 sq. mile - 90 acre ft/100 sq. m.
2) Panchet Hill

Dam (DVC) - 220 .. ’ " - 71, .
3) Maithon Dam

(DVC) - 275 ) I . = 92 ” ” "
4) Sivajisagar -320 ., ” - 140 »
5) Mayurakshi - 346 ' » - 1z » »

(9) Jhumming also necessitates shifting and scattering of homesteads or villages
and with reduced number. Such scattered and small villages are a great impediment
to the provision of the modern amenities to the rural people such as schools, dispen-
saries, drinking water supply, and the like - a great handicap indeed for the developmental
and administrative machinaries to function.

Another important aspect of jhuming or shifting cultivation which may be taken
as its accompanying twin is that the possibility of a fixed or permanent settlement is re-
duce to practically zero. Under such circumstances and viewed from the modern stand
point the situation is charged with many uncertainities. The authorities are bound to
face many a difficult and serious problem in trying to introduce any effective planning
toward developmental programmes such as setting up of schools and dispensaries, provi-
sion of health and sanitation facilities, extending new ideas in improved practices in
agriculture and other trades for the over all improvement of man and his surroundings.
Administrative machineries as such suffer a serious set-back and other normal considera-
tion for the welfare of man as an integral constituent of a society, a state or a country
are held at a great disadvantages.

Let us list down a few reasons that might prompt the cultivators to shift from the
place to place:

(i) Order of Head or Chief : For some reasons or other the head or Chief of
the village or clan may order his people to shift or move away to other place. This is
specially true in the case of people who were or are far from the influence of modern
civilisation and where the mode of living is still conformed to the primitive pattern of
society.

(i)  Repeated Misfortunes : It may also so happen that the repeated incidence
of misfortunes like deaths, sickness, etc may prompt the people to move enmass from one
homestead site to other.

(iii)  Repeated failure of crops : The consecutive failure of crops due to unfor-
scen circumstances such as climatic and other vagarics of nature are usually attributed
to evil influences and disfavour of the spirits, and call for a change of place.

(iv)  Whoesale calamity : The people are also made to shift to new place when
some wholesale calamities like earthyuake, flood, elephant raid, epidemics etc take place
in settlement.

(v)  Dwindling Crop yield : We know that continuous cropping in a particular
plot of land for number of years without supplementing it with the addition of plant
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food nutrients lzlkcs_up by the crops.\wll grudgully and progressively Ieud to diminished
return of uneconomic value.  This is but a simple phenomenon of soil exhaustion or
progressive 1eduction of soii fertility.  To a primitive jhummia it serves onl‘y as a Green
Signal to shift to another fertile place.  He leaves the plot to regain its Sll'Cl:l‘:ih belore
he comes back to cultivate it again. ) N

Thus, with the exception of reason number (v) above, all the others do
not take the form of regular occurance. They arc. at best. commonly intf'rcq\uent
Factor number (v), on the other hand is quite diflferent. [t is invariably recurrent zlnci
generally takes a regular pattern which, under primitive conditions, is more specially
so. As mentioned, the reason the land does not give a profitible return is because its
fertility has dwindled to the point of exhaustion and or the top soil, in case of hill slopes
has been croded and washed away down. /

Therefore, the approach to contrelling jhum or shifting cultivation and stabilisc
hill agriculture will have to be based on this strategy. First and foremost is to devisc
measures to prevent the soil from being eroded.

It is very essential that the jhummia is provided with land where he can cultivate
and derive profits permanently. In hilly arcas such as our hill districts, and
where the rainfall is high, the question of preventing the soil from being eroded
away assumes the magniture importance of the first degrce.  Once the retention of the
soil is ensured then the question of augumenting the soil feriility through the addition
of manures and fertilisers or use of improved seeds and pesticides ctc. will be meaningful.

There are various conservation measures devised to suit various exigencies. In
these hilly areas, one of the most common measures that can and has been adopted to
advantage is the construction of Lerraces.  These are structures constructed in the form
of benches across the slope of the hill at regular iatervals for the purpose of preventing
or reducing the soil from being eroded and washed away down hill by wind or rain. These
structures ensure the retention of the soil in one place and therety facilitating the process
of building up and retaining the fertility of the soil through the addition of natural or
artificial manures and adoption of improved practices. so that production can be main-
tained at an economical level. Diflerent types of terraces can be adopted to fit in with
a.particular type of requirement. These terraces have a difinite advantage toward achie-
ving permanent cultivation, unlike those unprotected or untreated hill slopes where the
soil is continuously washed away down hill. lcaving the hill sides completely barren and

useless in the course of only a a few ycars.

Besides terracing, other conservation measures, like bunding trenching, check-
damming, gully plugging, etc can be adopted according to the need of the area. Equally
important is the creation of protective covers like forest or fruit trees, suitable cash crops,
grasses and leguminous crops especially on high slopes. In short, land use planning
should be based according to its (land) capubility and suitability, (taking all the existing
local condition like soil, slope of the land. rainfall, agricultural practices etc into account).

Once the idea of a permanent cultivation becomes established then, with a certain
amount of care and foresight, the process Qf planning for regrouping ol these settlements
to suit the need of the regrouping jhummias can be elfectively pl:t into practice. The
process of regrouping of villages is not as simple as it sounds. In lact it is very com-
plex as it involves many a sensitive factor so dear to man bo_t‘h ’ol‘ traditional and current.
The love and reverance for onc's hearth and home and his lfmd', the sensc of security
in the atmosphere of the old society, the scnse of bclongmg to a particular society, group

of propriety of the hills and vales around him, the feeling of snug

illage, the sense of : . d
;);f!tl)l,l iﬁ the infallability of his old village structure and traditions.  Whereas on (he
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other side there is only uncertainty-what kind of a home will one have? How much land
would be available for him to sustain his family ?  With what kind and type of people
will he be thrown in to live together with? What will be his place and position in that
new conglameration of human heads ? And such like questions would automatically
come to one’s mind. Over and above these, the system of land tenure or ownership exis-
ting in the area will have to be reckoned with at the very outset.

In Meghalaya such scheme of development and allotment of permanent culti-
vation land and regrouping of the small and scattered villages has been taken up by the
Soil Conservation Department. This Jhium Control Scheme has been taken up since
1974-75. In the line of the above observations, the scheme provides for distribution of
two (2) hectares of developed land (terraced and / oi flat land) per family, with priority
given to irrigation whetever and whenever facility for such exists. The scheme also in-
cludes grouping of families from the smaller and scattered villages into bigger units of
at least not less than 50 householdes per unit. A sum of Rs. 2,000/~ also is given to each
family as subsidy toward cost of materials for construction of houses in the new site.
Besides, drinking water supply together with link road to the settlement and cultivation
sites are also provided. [n conjunction with the other development departments co-
ordmated both at the State and District levels the scheme also urges for the coming in
of these departments for setting up of schools, dispensaries, public health and other civic
amenities in order to give added incentives and insure permanency of these settlements,
which, in point of fact, will also serve as growth centres.

Though the idea of this kind of regrouping of the scattered settlements is very much
necessary and advantageous to the settlers themselves yet, human as we all are it needs
a great deal of patience understanding and sincere hardwork to convince them that these
changes will ultimately help them reap the permanent benefits of modern civilization.
There are. of course, problems and initial set back but this is understandable as it must
be remembered that primarily we are dealing with very sensitive elements of human
sentiments and of age - old traditions and customs which were heretofore their way of
life. Breaking such barriers is no easy task - it takes time and patience. God willing and
with sincere hard work a new day of progress, prosperity and happiness will surcly dawn.

A two-day seminar on the Socio-econjomic problems of the Shilting cultivation
in the north-cast India organised by North-East India Council for Social Science Res-
earch was held on 8-19 Junc, 1976 at Shillong. From the deliberations the [ollowing

concensus emerged :—

I. The seminnar agreed that the shifting cultivation has to be replaced by im-
proved form ol land management, but the switch over has to be in a phase manner and
should be gradual and smooth causing least disturbance to the people concerned. It
is agreed that the shifting cultivation is a way of life, and as any way of life is subject (o
change due to the changed circumstances: the way of liefe of the Jhumiyas is also under-
going changes. However the forces of change should prcferably enamate ftom within
the society. even though the role of state help, particularly in the form of technical and
scientific guidance and funds, cannot be denied to accelarate the pace of development
The provision of infrastructure of development including roads. credit and marketing
facilitics will play an important role in bringing about the desired changes.

there will necessarily come about some changes in the social and land reforms. Special
care should be taken so that there is no undesirable social consequences.

2. While bringing the change from shifting cultivation to settied cultivation,

3. It is essential that data on shifting cultivation practices should be collected
for a correct interpretation of the situation and suggestion of proper remedies. The autho-
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rities should reftain from basing their str: i i
. sing strategies. as far a i Y
mation of the subject. g a s postible. on inadequate nfor-

4. Anpy suggested change in shiftin ivati i

. e ang < g cultivation will have a beari

) . . & i 3 < e(lrl

forest policy. The foresg policy may be suitably reformulated with s ecrilgl up?n ihe
to the north-eastern hill regions. special reference

5. The possible impact of the ¢ ine i

. gradual decline in the productior

crops like cotton and various oil seeds consequent upon the dcclinr:: of qhiﬂinoo!- Ithc oo
upon the national economy should be studied. \ g cultivation.

6 orticulture as an alternative and subsidi i n b

. H as an « ‘ subsidiary occupation desirab
. o . . o i na ¢ desird
and feasible provided there is an adequate organisation to cater to the p);od uctif)srir}lnltcl

marketing needs.

Tertacing is cqstly and cannot be immediately resorted to in many steep hills of
the north-eastern India. However, the soil survey should help in identif'yinu the 'li‘C‘lS

where it can be undertaken.

. 7. Immediate action should be taken to identify potentiat locations, by some
rapid soil survey technique and photo interpretation, where the integrated approacl
for control of shifting cultivation can be tried. - ach

8. The scope of animal husbandry raisir.g of plantation ciops i i
] S anta ps in the hill are:
should be further explored. eas

9. Where settled land management is being introduced, adequite protectio
measures, including soil conservation should be adopted. Integrated area devclopmenr[1
should be the firm policy. The spttlcd land management should be supported
by eflective supply of inputs including seeds. manures, fertilizers. tool and implements

ete. as well as by an effective follow-up programme.

10. But since the switch-ovet from shifting cultivation will take sometime it is
negessary to undertake studies meanwhile, to improve the farming practices of the Jhumi-
yas so as to cause minimum soil erosion and loss of soil fertility.

should be conducted into the crop compatibility. water-management

Enquiries con ! | o
association of occupations 1n shifting cultivation.

and also the possible

1. The loss of and degeneration to flora and launa as a result of shifting cul-
tivation should be studied in greater details, and the loss of the same from other sources

should also be identified and estimated.

A ]
. 12. The seminar has made a strong plea for an integrated 1esearch on the basic
problems connected witn the shifting cultivation by scientists of all the disciplines, in-
cluding social scientists.
]9”1 JUNE 197() l}', l)ﬁttﬂ Ray,
SECRETARY.
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