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Preface 

A two-d:ty seminar on the Socio-Economic Problems of the Si,ifting Culti­
vation in North-E:tst India with special reference to Megha!ay,! was held by North-East 
India Council for Social Science Research on 18-19 June 1976 at Shillon!! A m:icrn­
level study of the problems of integrated development of -NJrtl~-L:st 
India was made by lhis Research Council in March 1975 which was followc,i bv a micro­
level '.itudy of the problems and prospects of the Tea plantatic,n industry of the rcgi011 
in November 1975. This seminar is its third attempt to study 1 he problems oft he re~i1:n. 

The Shifting Cultivation is an import,111t :igricu!tural practice ci· 1 he hill re­
gion on North-East India. It is not onlv a source of livelihood for !1,dt a rnlili,1n fami­
Tic; of Tripura. Assam. Manipur, Meghalaya. Mizoram. Nagala;;d :md .\runachal 
Pradesh. it is intimately connected with their life-a:yde. 

The nuin theme of the seminar was . divided imo four panel discussions 
(a) Historical and Sociological, (p}:•.·l:c61il'1mii..' _(c) Ecological and Tecilnological. 
(d) Open Panel. Prof. M.C. Goswami.•· Pro_tessor of Anthropology Guuhati Uni­
versity, Dr. P.C. Goswami. Prof~ssor · of Agric"Jltural· Economics. /.~~;•,.. Agricul­
tural University, Jorhat. Dr."'D~'N. Barthakur._ pireclllr,, Jn-dian C1uncil of Agri­
cult~mtl Res~arch_ Complex, 7iorII\-Eastcr~ Hill. Reg!on, S~i_llong 1111d _Dr. Ci.S. Ar?r.a, 
Protcssor of Soc1ology, North-:Eastern -Hill U111vers!lY,. Sh1llortg. prL,1dL'd O\W d1fk­
rent panel discussions. Mr. B.M. P~gh. an eminent Agrononlist of this region pre­
sided over the concluding sessioiL Dr. ·o.D. Narula. ·.Director. Indian C0uncil of 
Social Science Research. New Delhi inaqgurated the Seminar which wa5 presided over 
by Dr. P. Goswami, Professor of Folk-Lore Research. Gauhati University. Dr. K. 
Alam. Pro:·. S. Sen, Dr. B.P. Misra. Prof. B.B. Dutta, Dr. N. Saha and Dr. R. P. 
Awasthi were R:in;iorteurs for the various sessions. A large number (1f field l'Xperts. 
economists. sociologi~ts, anthropologists, soil scientists. :inimal hl.!sh:tndrymen. 
fores?rymen. soil con~ervation engineers, social scientists and social workers from 
different parts or the country attended the seminar. We are 1 hanl-Jul t0 all or 
them. 

Although a numhe1 or studies have been made on the problem~ of shift­
ing cultivation. hardly any ~tudy has been madr from multidisciplinary point of view. 
A close look at the list of p'.Liticipants given in the appendix reveals the multi-
disciplinary nature of approach. 

All papers read 111 the seminar are included here in the book. The consensus 
of the seminar may be seen i,1 the appendix. The note or Mr. P.R. Mawthoh is 
also added lo in the appendix as the paper 1eached us late. 

Captain Williamson A. Sangma, Chief Minister of Megl1alaya, Dr. M.S. 
Swaminathan. Director-General. Indian Council or Agricultuial Research. New Delhi. 
Prof. Barun De. Hon. Dim.:tor, Indian Council of Social Science Research. Easttrn 
Regional Centre. Calcutta, Mr. K. M. Mirani, Secretary, North-Eastern Council. 
Shillong took keen interest in the seminar. We are grateful tu them. \Ve arc parti­
cularly graterul Lo Mr. K.K. Sinha, I.A.S., Secretary, Dep:1rtme,1t or Agricultural. 
Meghalaya, M1. P.S. lngty. Director, Soil ~onservation Meghak1ya, Dr. D. D. 
Narula, Dircclor, ICSSR. New Delhi.. Dr. D.N:,\Barthakur, [kector, !CAR _Research 
Complex, Shillong, Dr. M. Aram, D1rector, Na~aland Peace Centre, Kol111na and 



Rev. Brother R. B. Vieyra, Pnn<.:ipal, S_t. Edmunct·s College, Shillong for their help 
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The Prehistor:-ic background of Shifting Cultivation 

Dr. Tarun C. Sharma 
Gauhati Unircrsity. 

Abstract : 

The origin of shifting cultivation could be traced back to the Neolithic period 
dated to c. 7000 B.C. on the basis of archaeological data. This marked a revolutionary 
change in human societies from food-gathcri~g to food-production. It 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. hoc and iron knives. The prehistoric shifting cultivators used stone 
axes and hoes. Among the present day shifting cultivato1 s. the agricultural opera­
tions remain unchanged, the only appreciable change. we notice among them is 
in the level of equipments i.e. the stone tools of the prehistoric farmers are replaced by 
iron tools in the present day. The causes of continuity or this prehi~toric system are 
linked up with the ecological. economic and cultural factors. This speaks well as 
to why many of the new ~,ethods 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 Palaeontological 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 one 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 f,1od -production 
he had to depend for his subsistancc entirely on the wild anim«ls and plants 
He lived by. hunting wild animals and by gathering roots and tubers or wild plants. On 
technological level. he is regarded as a Stone Age man. because. being ingorant about 
metal, he utilised stone for fabricating tools and equipments. The nature or the sub­
sistence oattern demands that he must lead a nomadic !ife. Throughout the vast 
era of Stone Age. man had made no fundamental change in :1is attitt~de to the exter­
nal world i.e. Nature. He had remained content with what the Nature could offer 
him. 

It is known through archaeological discovc1 ies that by al--iout 7000 B.C. man·s 
attitude to his environment underwent fundamental change~. lt may be 
accident that he took to hoc from bow, i.e. from hunters he became food prod 1.1c-~r. The 
effects or the productive economy as against food gathering ernnomy or the Old 
Stone Age upon human societies were so impresssive that they sLind out tc, ti, as rc-­
volutionary innovations (Childe 1956). This had enabled prehistoric Stone Age communi­
ties to exercise control over his food supply. Man began to plant. cultivate and improve 
species of edible plants by selection. These prehistoric communities abo experimented 
in domesticating wild species of goat. sheeps, pig. cattle etc. 

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



t;ikc nla· in t!wsc ,nca~ wl1:cr_e the wi_ld s~cc_ics of thcs~ plants arc avail'.1hlc. As for 
c,am.plc. the wild spc_c1cs ol nee grows in a l11rn_ted area of th~ world_covenn~ S_outhern 
Chiin Southca~t Asia and Northeastern India. On bota111cal evidence, 1t 1s tl!ere­
forc 'im!ic.' to seek for the domestication of this cereal plant in these areas. Similar 
is the c,;~e ror the origin of cultivation of wheat and barley in the highlands of western 
Asia. \t ther1:fore f._1llows that the idea of cultivation spread to different parts of the 
\\urld from the above mentioned regions. These are therefore te1 med as 'Nuclear 
,1rc,is' of fond production. As in case of the Old World there arc separate nuclear areas 
ror pl,rnt and :rnimal chmcstication in Americas. mainly in t!1e Mesoamerica. 

NeCllithi<.: l\kthorls of Cultirntion : 

We arc primarily concerned here to delineate, if possible, by archaeological 
methods the tecl-Liliques of food production in the prehistoric times and to exan-:ine if 
some of thc~e tcch'liques stand in the line of ancestry of some of the methods of cul­
tivation of the modern times. Authorities arc of opinion that prehistoric man be­
l'orc t!1ey acquired the knowledge and experience to grow plant, experimented in 
imrrm ing the g:rowth of wi!d species by tending the seedlings. They gathered the 
gains of the wild species thus tended and used them to supplement their animal food 
rnlle..:tcd by hu,1ting:. Archaeologists have shown that the Natufians - a mesolithic or 
Middle Stone Age Cl)(nmunity of former Palestine were a people or this transitional 
stage. 

In the next stage man experimented in growing plant by sowing seeds. From 
tl:e di~trih11tion of prehistoric sites or the early food producers, it is evident that the 
neolithic farmers were hill or highland dwellers. They cleared a patch or 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 is a poin­
ted tool of wood or bamboo used for making holes in the ground for planting 
seeds in the cleared hill slopes. When the seeds g crminate weeds also grow along with 
the scediings. Further. every shower of rain would wash away the loose soil from 
the hill slopes thus exrosing the roots of the seedlings. The removal of weeds and 
c,'.vcring the ex rosed roots or the seedlings comprise the main agricultural occupal ion 
of the highland cultivators. For these pu1poses, they used stone or wooden hoc or 
bamboo scraners. Jn all the prehistoric sites occupied by the early farmers, we get 
l~1rge nl'mher of stone implements called 'celts'. These stone implements arc classi­
fied as ,t'\e, adze or hoc blades. The hoe blade is oenerallv hafted to :i crooked 
bam;ioo haft by mounting the blade perpendicularly toe-the long axis of the haft. The 
surv1\':1b of :'nodcn lw_e and bamboo scraper are very rare in prehistoric sites, but the 
pre'. dcncc , t these agricultural tools is known among the primitive farmers of the 
present day. V. Gordon Childe identified the neolithic~ farmers of the Danube valley 
"\ 1wmadic cultivator~ (S:hilde 1957). K,C. Chang has proved through archaeological 
lllt:thnds th.c1! the Neolithic formers of Formosa were shifting cultivator'> (Chang, 1970). 

The History and Archaeology 
of Shifting Cultivation : 

It is therefore clear that we can trace back the history of shifting cultivation 
to ahnut 9000 years from the present. It is certainly a matter of great interest to us 
t!iat a~:e old prehi~tnric methods and techniques of food-production are still valid as 
the principal mode of subsistcn(!C among our tribal brethren. Although they arc ex 
posed to the forces and influences of advanced civilization with all its lures and attrac­
tions for about two hundred years, their main agricultural pattern has not changed, 
the only difference we observe is that the stone implements of the prehistoric shift-
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mg culti1.ators have be..:n re!Jlaced by iron tnols with the exception of the primi­
tive cultivators or some of tl1e pacific islands who still use stone axes and iioc 
Blackwood, 1950). Snme or the Kuki tribes of Northeastern I r,dia arc reported to 
have been using sto:,c hoes till the middle of the iast century (Gl:dwin Au~ten 
1875}. 

Shifting Cultivation in India : 

It hts been estimah:d that about 2.6 million tribal people living in the interior 
hilly areas practise shil'ling cultivation (1/idyarl hi. 1975). The are:i covered under 
this type of cultivation is estimated about 1.35 million acres spread over difTcrcnt 
parts or India. This type of cultivation is wide-spread among the hill dwellers or 
Assam. Mcghalaya, Nagaland. Mizornm, Arunachal. Manipur, Tripura, Bihar. Orissa 
Madhya Pradesh, Andhra Pradesh and Mysore. It is known in different areas by 
a variety of local names, In N. E. India it is called Jhum. In these wide-spread 
areas, there is a remarkable uniformity of the methodt, of cultivation. The cyck of 
agricultural operation in all these ,ir,~as is marked by ihe following stages :-

(I) Sdecting the forested hilly land; 
(2) Cle:ming the forest tri1c1 by cut! ing down the jungle; 
(3) Burning the dried forest into ashes; 
(4) Worshjp 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; (II) Fallowing. 

The above mentioned processe:; speak well about the most simple and 
primordi.il n,1turc or shirting cultivation. The digging stick used for planting seeds is un­
doubtedly the crudest agricultural tool used by man. It is nothing but a hr anch of a tree 
pointed at tltc one or both the ends. On the day or sowing which is a ceremonial day 
for tl1e whole village. it is interest in!:! to observe that the male members of each fomilv 
011 rea~l1i111 tl1c Jliur.;; fie\d early i!l tl1e rnor!1in~ cngarc in preparing the digging sticks. 
The d1bbl111g and plant111g seeds 1s an e.· ..:!us1ve Job of the female members. The male 
members sow seeds by broad·:astinr. The1 c arc some varieties of cereal crops. sucl1 as 
millet, tl1e seeds of which is sown bv broadcasti1111. J\11 other varieties or corns, 
and vcget:1.bles are pla,1tcd by dibblii1g. ~ 

Condm,ion-; : 

The mo~t remarkable feature or shifting cultivation is that almo~t all the 
varieties or cereals anci vcgl'lahles, are grown in -one Jhum field. wl1ich is impossible 
in case or wet plain land. This is probably one or the reasons as tu wi1y the 
-;imole communities still cirng to this method or food production. The other im­
portant rac~ors arc - (I) the mode of adaptability in an ecosystem which pro­
vide,; very little alternati\e; and (2) the traditi•.~n \\l1ich dies hard. The whole gamut 
of primitive society is inter woven with the mcalis of rood production. wl1id1 in 
this case. is shifting cultivation. Their way of life. training ur youths, the whole 
social an~ polit_ical system, the ceremonies and rcstivab, in other words their philo­
sophy ol life 1s a product of this system or economy. Culture and socicly ,tre 
susceptible to changes but the ccolngy offered by the geographical environment 
could hardly L1c changed. This speaks well a:; to why many of the new mctlwds 
of cultivalilJll recently_ introduced in the tribal a1eas arc yet lo generate the 11ro..:l'SS 

or cultural acceptab1lity. 
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Shifting CuJtivation : A Plea for New Strategies 

Prof. P. K. Bho11mik, M.Sc .. Ph. D., D. Sc .. 
Calcutta University. 

The backward communities. the Scheduled Castes and the Scheduled Tribes. 
have drawn the special attention of t:1c Government of Free India. If we believe in India's 
national solidarity we arc to subscribe to the view that all the different parts of it 'ihou!d 
move forward conjointly. In fact. if a part or the nation lags behind. it will be hanging 
like a deadwcight from the rest of the country. Hence making suitable arrangements to 
ena_ble the backward people Lo mo,c along with others to integrate themselves with the 
mamstream of the national life is necessary. The economic devdopment of these 
groups of people. therefore. is a must. 

The present paper seeks to deal with the economic problem or the hill people 
centering around the shifting cultivation. According t•) many. shifting cultivation is 
the natural way of life of som-! Trib:LI p~-:Jple -the natural source of earning their liveli­
hood. According to others. shiftinP cultivation is detrimental to forest economy -
therefore, to national economy -- ,(~ it leads to wanton destruct ion of forest and the 
resultant erosion of soil. etc. One should consider I he problem as a part of the 
broader socio-cultural milieu and an cco-technological system. In the first p:irt of the 
paper a description or the way or life of the sl1irting 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 
arc offered by the author in relation to the problem. With the emphasis on Social Plan­
ning in India there has been a shifting emphasis on the shifting cultivation - a tradi­
tional technique of primitive farming ;dopted by uiffcrent tribal communities in many 
parts of the Indian sub-Continent. 

Shifting cultivation is described as slash-and-burn or swiddcn in the Engli~h 
language whereas in India, I he p:-:)ccss of shifting cultivation is differently known in diffe­
rent tribal belts. In north-cast 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 il Pcnda; Bcwar 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. 
Th~n. after _winter. it is cleared oif by felling of tress and lopping olT the under growth 
which are _left for drying. Shortly drv leaves and bushes arc set on fire to turn these to 
a~he~ wh1~h are scattered over the ·ground. Very simple implements like dibble or­
d1gg1ng sticks or hill hooks are uses to make holes for the seeds. No animal is em­
ploye~, there is no artificial irrigational system. initial investment is very little. A little 
earth 1s covcreu ~~er the holes and after rain seeds begin to sprout and when ripe is har­
vested. Aft~r. rais111g the crops twice or thrice, the plot is shifted to another place due to 
loss or fertility of the soil; the old one is lei"! for years to recuperate. Period of recovery 
v~ries from pla~e to plac~. _with a range between four and twenty years. rn conformity 
with the ecolog1cal cond1t1011 and the technolol!i.al knowledoc of the people there are 
specifi1.o implements which arc intimately associated with tl;e jhum cultivation in the 
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easkrn and the lll)rth-eastern frontier or India. A list of implements mentioning the 
scope of their utilization in the process or cultivation may be noted as under :---

Name of 
implement 

I. Axe 

1 Da(i 

3. Hoc 

➔. Digging stick 

5. Clod ,:rw,her 

c,. Rake 

' Winrwing fan 

_.;_ Sieve 

Table - I 
Implements used 

Primary 
use 

For Idling the big trees 
while jungle is cleared for 
cultivation 

( i) It is used for clearingjun­
gles particularly the branches 
of the trees and undergrowth 

(ii) It is used for makin!! 
holes for planting the seed; 
in the jhum field 

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

Secondary 
use 

Occasionally it is used as an adze 
for giving concrete share to the 
wooden handles of the imple­
ments associated with cultivation 

( i) It is occasionally used for re-
moving the unwanted weeds by 
cutting them off from tl1eir stems 

(ii) Sometimes it is used for pre­
paring the lianJles or the agri­
cultural implements. 

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

(ii) It is also used for levelling the 
ground. repairing the ridges and 
for removing unwanted weeds by 
scraping as well 

It i, specially u~ed for makinl! (i) Sometimes it is used l"or clod­
ho:es on the ground for olan-- crushing purposes. 
tin:I the seeds · 

(ii) Occasionally the digging stick 
is used for destroying the unwan­
ted weeds in the jhum field by 
beating them so as to r..!move the 
the leafy portion from the stem 

It is used for crushing the clods 
i II the field ~ 

It is used for collecting together 
tit~ leaves small branche<;, unwanted 
weeds which arc distributed scatt­
credly all over the lield 

It is used for separating the 
food grains from the unwan­

ted particles of the waste products 

I l is also used for the same purpose 
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Bose noted that in difTerent parts the process or !cchni4ue or cultivati0n 
is the same and more or less uniform though rainfoll and topography and the nature or 
crops vary. IL has been estimated that about 26 lakhs of pecple rranise shifting cultiva­

tion in various States and Union Territories of India like Nagaland. Arun:::chal. Manipur. 
Tripura. Orissa. Bihar. Madhya Pradesh, Andhra Pradesh. Tamil-Nadu. Maharastra. 
Mysore ( Karnataka) and Kerala. According to the Report or the Commission for 
the Scheduled Castes and Scheduled Tribes ( 1960-61) total area under such cultivation 
mav he estim;:_tcd lo be 14 lakh acres (Since land changed due Lo rotation hence total 
arci1 estimated mut be 5 times the actual area under cultivation at any particular time). 

Crops vary from area to area. The hill tribes of Assam. Mcghalaya. 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 varieties of rice is the 'p:·incipal crop followed by nnize, millet. job·s 
tears etc. Cotton is another important pr,..1duct of the jhum field. Potatoes in certain 
places has been introduced recently. Among the vegetables, pumpkins. cucumbers. y:.ims. 
arum arc mainly cultivated. Besides these varieties. tobacco. chillies, ginger. indigo. etc. 
arc alsn oc,:asionally cultiv:1ted. By and large. these proc!uccs are sold in the market 
by which the people get cash money or other daily com modi I ies though food crops arc 
consumed by the people. 

Other factors arc also invo(v,:'.d specially. some magico-rcligious activities in 
connection with many communities in selecting the sites. Joint endeavour or mutual 
aid in preparing the field. for harvesting is in vogue in many commodities. 

II 

Thc.:re arc tw,1 divergent views regarding shifting cultivation : the first or 
which appears to be a rnrrowir one, and the- sec:rnd. according to the author. seems 
to be a more liberal and hurn:1nc. 

Shifting c11lti,:ttion. it is not denied, docs some damage to the forest. It. there­
fore. proved to he a perpetual bugbear to Forest Department. ~According to it. it is ruin 
ous a,~d waliterul. It dries up the springs of the hills. causes soil waste-erosion; destroys 
valuable rorcst; adversely afTects ninfall and deprive~ the ·people or the benefits of the 
rarest produce. 

Mr. Nicholson. one time Conservator or Forests in Orissa, g1vrng evidence 
before the partially Excluded Areas Enquiry Conmmittce of Orissa. observed that 
"The Damage dnne lo the forests by shifting cultivation was serious and only under 
certain condition-; where the area of land available is large and population srnal l 
such cultirntlon does little harm'' ( Emphasis added). 

Dr. M. L. Bor, Botanist of the Forest Research Institute, Dchradun re­
marked in hi!> presidential address to the Botany Section of the Indian Science 
Coni.>ress. "or all practices initiated by men. the most anxious is that of shifting 
cultivation ... Anyway, how rar such a view is correct is a point for examination 
and in the subsequent part of this pap~r the view has been examined. 

The other view. which is modern and more liberal. considers the practice 
as an organic respor~se or the pe0ple engaged in it to certain specific ecological condi­
tion, rather to a particular cco-tcchno system. Herc Shri M.D. Chaturvedi's opinion may 
be taken as a representative statement : "The notion widely held that shifting cultiva­
tion is responsible in the main for large-scale soil-erosion needs to be effectively dis­
pelled. The correct approach .... lies in accepting it not as a necessary evil. but re-
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ore.anising 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 i_nto 
soil erosion will find it disquieting that shifting cultivation is a response of the tribal 
people of the hill areas to ~he problem of erosion of f~rt_ile top soil of steep . slopes. A_s 
Mr. M.S. Shivaraman, Adviser to the Programme Admm1strat1on of the Plannmg 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 or the fertile top soil. The tribal 
people, therefore, take care not to plough or disturb the soil before sowing. The des_truc­
tion of weeds and improvement of tilth necessary for a prope1 seedbed are acl11eved 
with the help of fire .... In most of the interior 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 sh;uld be made to improve 
the fertility of the jhumed land.'' · 

Mr. S.H. Howard. 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 or soil e1osion.'' 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 or_ the problem. The hard fa_ct. is that nearly IO per cent of the tribal population 
(accord111g to the Dhebar Comm1ss1on) depends on ihumin!!. and they cannot be de­
p_rived ~f _their la~d, _their livelihood and their way oi• use 01{ the basis _of_ some ~heo_re­
~1cal op1111_on which 1s not s~ared by all the scholars alike. May be, sh1ft1_ng cult1vat1on 
1s not an ideal method. It !s crude but it is interlaced with the way of life of people 
who posses~ a ~rude technology and a very little capital. At the same time t_h~ problem 
of so_il erosH?n. 1s ther~. t_hc p1 oblem of improving the techniques of exploit mg_ nature 
rem~ms. Sl11ft111g cu\t1vat1on cannot he wiped out with a stroke of pen by the legislators. 
It w,11 t_ake a lot of t,~e to replace the system totally. In the meantime: the proper 
1.:ourse 1s to regulate 1t, experiment with it, improve it, and, what is most important, try 
other alternatives. 

III 

One_ of the chief_ objections raised against shifting cultivation _is ~ha~ i~ leads 
to defore\tat1on. as the hill people who engage in shifting ~cultivati?n 111d1sc~1m1natel_y 
~estroy L!e trees. the forest. As trees arc destroyed. erosion of soil tak~s pl_ace and. ,t 
1s. ~nly one_ of _the hazards of defore~tation. The author"s humble question 1~ : ~h1!c 
sluftmg cu!t1vat1o_n ha~ been pure used by the hill people thrnugh the centuries, did 1t 
create_ any ec?log1cal 11nbalance? Or, do we face the crisis or ecological imbalance cause 
?Y delorestat1on by contractors sanctioned by the Government ? A lot or plain-speaking 
'~ needed_. A_nd what do we find in reality ? While the hill people have to depend on shif­
t1~1g cult,vat,_on for sheer sustenance. for survival, and. therefore. cause some amount 
ot deforestation, we, the gentlemen. raise a hue and cry : 'they" arc destroying the forest. 
But when contractors destroy the forest for collecting t imher for furnishing the quarters 
of gentlemen. for their m_ulti-st01:ied building, for pioviding the slippers for the rail­
ways used by them, we miss the !act that deforestation is caused by these contractors as 
,veil. Herc the author 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 il is done througl1 the activities of the contracto1s 
enjoying licence from the Government. -

A charge all•;ccl 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 t1 ibal people have a very close link 
with nature. with the forest. and. they too. are lovers of t1e;;-s. In fact these p:::orle dr<1w 
their sustenance not onlv from shiflinc: cultivation but from dilfercnt kinds of forest 
produce. Naturally. the/ for their own~interest. would not destroy trees indicriminately : 
they would save tho~e trees whcrefrom thev get fruits or other thin!!s which thcv can use 
for their own purpose. One rnav take the in;tance of the Sarnanth,~s or Andhra-Pradesh. 
for whom 'podu' (shifting) cult i"vation is the major source of livelihood (Tribal Cultural 
Research and Training Institute, 1972 : Ch. IV). 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 trees 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 care those trees which lnve 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 earninc: their livelihood. With a lot of labour 
they make an area cultivable. rn fact, thanks to their peculiar efforts the slopy ridgeis 
turn into terraces. Now once this terracing is done. it is found that non-tribal people 
occupy the terraced plot~ 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 tri!ials from the 
ground which was prepared through their untiring toil ? 

Another problem of these people is that because of the abserc.: of adequate 
marketing facilities, these tribals do not get adequate price for 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 pa~s laws for abolition or 
middlemen system in the sphere of tribal ~conomy ? 

Most of the times these tribals suffer because of lack of pr,1per marketing fttcili­
ties and communication facilities. They have to travel a long way for collecting som • 
bare necessities of their life. And a portion or whatever little they earn is wasted on th. 
way. The Government can make arrangement for making the necc-,saries of iife av,iil­
able to the1.n_._ say. through micro-growth centres or corporations for tribal de·. elnpm~·, 
like the Gm.1an Corporati()n of Andhra. 

Then, as it is evident from what has been said a little earlier the t1 ibals like tn 
preserve many trees. And arrangements may be made so that trees loved or liked by 
these tribals grow or are grown in the areas where these people arc allec:edly found 
causing deforestation. These trihals may be introduced to the cash crops ~ind att,~mpts 
should be made to enable them to appreciate the value of these. 

Jf one forcibly stors shifting culiivation it is commonsense that one shoulid 
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also lhink in terms of providing people dependent on it with alternative means o~ livcl!1 
hood. Naturally. measures should be taken to see that these tribal groups are tnuncd 1s 
other types of occupation. They should be given training in raising trees protecting plan­
and trees e,". Cottage and Small Industries and indigenous handicrafts should be deve­
loped in tribal areas. One should sec to the fact that the tribal people get jobs there and 
they :ire not exploited. 

They should b:: given an education which is in tune with the eco-tcchno system 
th;:iv b,·long to. Their love for nature and forest should he reinforced through the edu­
catfon. !t ~should hL: ensured that they can utilise the education and training they receive 
!"or cnric!1ing their life. 

The thrust of the paper is laid on the fact that shifting cultivation should not 
he viewed simply as a menace but as a part of the way of life of the people in it. Then 
and then only the rational behind it and the nature of it can be undc1stood. And once 
this understandinf! :s there, the 'modern people', the rational people can come out of 
the grouvcs 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 intelligent 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
cur.-ed 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 
hroad'c'r wuy of life. their social system, which is interlaced with the ecological system 
they be!ong to. they will not destroy 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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Shifting Cultivation, it it A 'vYay Of Life ? 
An Analysis Of Garo Data 

Dr. D.N. Nlajnmd:tr, 
Uniwrsity of Gauahti. 

Every human being belongs to a group which has its culture. The material 
artil:.u:ts which he employs to make a living or to protect himself from the elements from 
the material part or his culture. His beliefs concerning his relationship with nature. rules 
and regulations governing his relationship with other indi, iduals; his attitudes. his values 
all form the nonmatcrial 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 or a particular group. 

When we say that cultu1e is nothing but the sumtotal or the lifeway, ,vc 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 cult:ire can remain static. The condi­
tions which make a culture to exist chatll!C, and alongwith these the culture is also bound 
tu change. According to Nisbet (1969) ~change is o~e of the na urcs of culture. He also 
considers change as immanent; there arc forces wifhin the culture itself which provide 
dynami~m. In this connection he ~quotes Leibniz: "I mean that each created being 
is pregm1nt with its future state, and that 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 
hcrcnt in culture, so also its cap:1bility to accept and absorb change. Culture satisfie~ 
the basic needs of most of the individuals who arc bearers of that culture. But these basic 
needs do not remain static. Jn this con1K ·Lion Linton ( 1940: p 467) says: 

"Under norm:d conditions every culture insures the survival of the society 
which bears it and also the contentment of most of the society's members. How­
ever. the adaptation which it prodides arc so perfect that they cannot be im­
proved upon nor are they ever completely satisfactory to all the society's mem­
bers. Imperfection of cultural adaptations result in individual discomforts 
and thc.:.se, in turn. provide the motives for culture change." 

The cause or culture change may lie within thr culture (some inconsistencies 
du•: to c.·hangecl circumst:mccs) or may be external to it, When the geographical environ­
ment changes the culture is bound to change to adju,t itself to the changed environment; 
or elso, the culture may change by imitation ll1 an external 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 sa~•es ~he ~ffort to invent a means for adjustment. The Garos· adoption of 
plough cult1vat1~)1J 1s _a _change of this nature. Due to denudation of forests as a result 
of repealed use for sluftmg cultivation. caused by increase of population caused the Garos 
to seek some better method or cultivation to suit the new needs and thev found that the 
neighbouring commu1_1ities were already pratising plough cultivation a·_ so it \1as easy 
for them to adopt this method of cultivation. 
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At a particular moment each culture is suit~d to its geographical environment. 
When the geographical environment changes two alternatives face the eull.ure: either 
to mod if/ ti1e culture to suit the new needs it to face the consequence~ of maladjust­
ment between culture and nature. Naturally a culture accepts the first alL·;·native. There 
is no denial of the fact that culture is a way of life - but t:1e whole of il. As cultur::: is 
chanp:ca.bte :;0 aiso rhc way of life. Those who propounded th.= theory of :;J-ii,ring cultiva­
ti.cn ~1s a way of life made the fallacy of con::iJering a part :L<; the whole. However, if we 
think. that shifting culiivation was so impurtant that ail otha activities centred round 
it (this is true not only about the shifting cultivators. but is equally true about all the 
the peasant cultures). sitill we have no reason to think that when shifting cultivation 
becomes obsolete they shouid stick to other social activities connected with it. 

The i<leolog)' that any change in shil'ting cultivation is undersirable involves 
some sort of ethnocentrism. Such ideologists make a tacit distinction between two cate­
gories of cultures : cultures where change should be considered as nal ural (e.g. occidental 
culture) and cultures where change is undesirable (i.e. idolated cutures away from th1.: 
major cultural streams of the world). Another principle is implicit in these ideologies: 
smaller cultures have no right to dctern,ine their own course. This is nothing but a big­
brothcrlv attitude. Course of cultures cannot and need not be dictated. Course of cul­
~ures is ·determined by a juxtaposition of circumstances and aim change in a cultu1e 
is affocted by the values. conveniences and inhibitions of the bearers. The right of the 
bearers of a culture to decide what they would ,tccept and what they would reject has 
been clearly upheld by the great action anthropologist Sol Tax (1958:1-19): 

"Freedom in our conte'Kt 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 
b~ttcr 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 settle in the Garo habitat 
w;~s _Bnn~ ~ire~~a J~inc N_itepa (Rongmuthu 1960). who was also the first man to start 
sh~f11ng cult1vat1\ll1 111 w_h,ch he was aided by the deity Misipa. There ar~ an.:_haeological 
cv1denc•:?s lo show that 111 very early times shiftino cultivation was practised 111 the Garo 
h'.t~itat. Nct;l~thic celt~ of various _si1es and sha~s have been found all over the Garo 
h1b1tat and t-11s stone 1~nplement 1s very much like the iron hoe used by the Garos of 
the I_Jresent day. There _is 11_0 doubt about the fact that only slash and burn :ultiva~ion is 
pos~1blc wit Ii such a trny implement. Due to lack or adequate archaeological ev1dcnct 
it ha~ nc~t yet be~n possible to establish conclusively tllat the neolithic tool makers were 
~he (orel:1.tne.rs ot tl1e prcsi:nt day Garos. But there is no doubt about the fact that the 
lorefa~hcrs oi' tl_1e present d 1y Gar0s were shiftin~ cultivators. All cultures necessarily 
have 1;1t1mate l1nb with Lhc mode of subsistence. Rather cultural forms revolve round 
lhe 1_nuJe ofs:1bsistcn_c~. As in other preliterate cultun:s (King 1954;52-53; Noss 1969:4) 
lraJ1L1onal Garo r~l1g1on was nothing but a way lo obtain bumper crops and to keep 
a\~';'.y d1s~a_scs and cli-i,1..tcrs. Hence. all operations of -;hifting cultivation were performed 
wit l rclig1ous awe a 11d the series of annual riles and festivals were linked with different 
sta_g~s of s_hirti_ng cultivation. Aller allocation of plots each househ'1ld performed a 
religious rite 111 the plot. The agahnaka rites maked burning and planting. The mi­
amua rites ,tr~ performed by the nokma (representative of the land owning clan) at 
the time of fruiting of the rice plants. The rongchugala and ahia rites mark the lifting 
of taboo on c~rtain plants and vegetables of the shifting cultivation. The agricultural 
activities of t11c year culminated in the gand wangala rites and festivities to mark 
the end of !nrvc~t and al,o to mark the close of the agricultural season. Wangala rites 
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are performed in hotwur or Sa!jong, die Sun•god. wlw is the ultimate bcstowcr of crops 
All these rites i1wolve festivities. in ,-. :,idt rich man can ,J:::11.1nstratc Lhcir wealth which 
adds to thc~ir prestige. The concept cJl° ow11ers:1ip cJf land is a~sociated with shifring cul­
tiv;.itit;iu. L:.!:1d is owned by a p:1rticula1 lineage-. !he elderly male members or which 
act as a corporate group as regard·, uti!izati,);1 c,f land. Though land is considered to 
be the property of a p:irlicubr line.1~c; ~vcrv rn~mb~r or the village community )whe­
ther he or his wife belo;1gs to th-:: land-0\;✓ 11i11g linc:ig~ or n,,t'I has the usufructuary 
right to cultivate in the land. Tb-:: usufrut uarits ul" land ai.:ts a-; a corporate group )having 
political functions) with the nokm:i as its l!c:1d. Now. inrcrest,ngly enough. th~uglt 
the uokma doc-; not b.!long to the land owning liacage. he has to be an affine of that 
particular lineag~'- Thus power w.i•; di~tribuk:l am~ng the nokma, the land ownin~ 
lineage and the village commuity in genera! ,llld there was a perfect balance of power. 

Utilization or plots of shifli:i'.! cultiva1i,m as comm0a property of the villap'. 
community docs not ncg:.ite private o\,11crship or other forms nf property. Herc I mus l 
contradict a notion !tr!d bv sume a<l,ninistr:1tors and social wo1kcrs that as the Garos 
arc 'shifting· cultivators, tl1eir villages arc ·1crnporary'. Gare.' viiiagcs are very much pc­
manent. A village is abandoned only \\'hen some calamity strikes it. Garos have very 
dear notion about invividual !Jropel"ly (Gos,vami an<l Majumd;.ir 1972). 

Are the Links between Shirting Ctdti\·ation ..red Tr,!d!iinllal Garo Culture Absolute '? 

From tl1c pn::r;ecding seL·lion it becomes ck-"r that traditional Garo c~lt~rc 
was in compll!tc harn-10ny with ~!tif!ing ..:Liitivalion. But when they found tint sluftmg 
cultivation was inadequate to ser\'c their purpose and when they realized that there \1_rc 
are other methods of cultiv,ition more dlkiL·nt than their traditional mcthcd. they _rea~lly 
accepted the new method without thinkirw about the links -- - only social screntr 5ls 
and over jealous social workers think about the links. Nobody had to persuade them to 
accept plough cultivation. They first willingly accepted the innovation and thcn _g_ra­
dually made necessary adjustments in their traditional culture. Now a htrge proportion 
of Garos are plough cultiv:1tors (in the plains areas cent percent of them arc plough cul­
tivators). Even in the hills the shifti111! culti\':ttors have opened up large tra~t_s for p~r­
manc!it plough cu!tivatiun. People in--thcsc areas wlto have rdaiued the tradr~ronal fallh 
have not found rcrrnanent cultivation incomp.1tih!c with their traditional fa_1th .. , How­
ever, most of such people still retain sl1irti,1'..'. cultivatio11. the !Casun tor whrch 15 1~0 t_ a 
desire to keep the link unbroken. but tn keep-the worrn:nl"olk employed in some _gau~lul 
occupation ( Majumdar 1976). Fortun,,tely as they have retained shifting cultiva~ron, 
no major adjw,tment in their ti',tditional reli!!iun h:1s hecome ncccs~ary. They perform 
the traditional rites and festival~ in consonanc~ with sl1iftinl! cultivation or whatcve_r_ l~as 
remained or it. It may be ::skcd here what will happen w!u?n the iast vestiges of slt~l~m~ 
cultivation fades awav. Neil her the \\•.:II wishers of the Garns. nor the Garos themsc vcs 
should bother abo,;, 'this. \'/Len a kve:-1 of ,.djustnwnt becomes disba!anced ~t ner le~cl 
of adjustment comes into hein~ 1Raddifk Brown 19.58(. Even if they ult11natc Y_ ~1"; 
up all their traditional rites, ,~c need not mourn it .is the Jealh of a 'grand 1~ay 01 lrfe · 
~mportance of religious rites and pc·rformanc:cs is directly variable to thcp· nnporl~ncc 
111 t!1e day lo day life of the peor,le. It is an empirical fact that ev~r~ amon~ th~ G.i~o.s 
l~avm~ no wca_kncss towards Christianity, the importance of tradrtronal rrtcs .i

nci fes­
tivals rs decreasing alongwith the decline of shifting cultivation. 
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Levels of Production and Income under Shifting 
Cultivation in North-East India 

Introduction : 

Dr. Nir::mjan Saha 
Agro-Economic Research CenrrL· 
10~ Nori h-East India. J,11 hat. 

I. Shifting cultivation known locally as jhuming is the pr•:dominant form of agri­
culture in the hill areas of N.E. India. fn this region. about 15 lakhs of tribal people are 
of t1 ibal people are dependent on jhuming ro;- their livelihood. It is widespread in 
Arunachal Pradesh. Mizoram and certain parts or 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 mmt of the tribes. their proportion varying on 
geographical location. 

2 .. The system of shifting cultival ion is regarded as the first stage in the evolution or 
aw1culturc - the transitional stage from hunting and g&thering to settled cultivation. 
It 1s a labour-intensive form with extensive use of land. The technology b~ing 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 
hamb.10s and other secondary growth. There is no permanent field for cultivation. a 
plot of land 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 entire vill­
age on the basi,; of rotation of fields. During the dry winter months. from Decembc-r 
to February, the forests on the selected patch are cut jointly or severally and left to 
dry. Before the onset of the monsoon in early part of April. the dry debris :ire burnt. 
After a shower or two ash settles down and the fitld becomes ready for so·.ving. The en-• 
tire area is divided among the households. Soil is never ploughed. A m.ixture of se:ds 
or several crops are 'put into holes made by dibble sticks or sharp knives. Sreds of some 
other crops are broadcast. A large variety of crops are grown in the same field. Weed­
ing is a continuous process. Hai vesting 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. Occa~;ionally 
some residual crops arc collected from the abandoned fields. 

I. 75 % 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 or carrying eapacity of shifting cultivation. please refer to an 
article hy the present author published in North Eastern Affairs. Vol. 2 No. 410 1974. 
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Subsidiary Occupations with .Jhuming : 

4. The jlmm cultivation was once a complete economic: system with several subsidiary 
occupations as its adjuncts. Each villare was. _ more of less, s~lf-su(ncient in resl?ect 
of food, clothe-; implements and housrng materials. But such rsolatwn was possible 
onlv durin2: the period when such villages were ruled by independent chiefs. Even now 
the· econoniic life in the _jhum villages revolves round the system of jhum cultivation. 
Traditionally. hunting. fishing and gathering i'rnm Nature's stock are important sub­
sidiary sources of food. Moreover, collection of timber, canes and bamboos for house­
buildine: and makine: household tools and impli:ments remains an important source 
of inc~me, though- incomL 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 pracli\ing jhum do nJt drink milk and as 
such cattle breeding and chiry do not have ;mrch place in the economy. Weaving is an 
important female occupation supr,lying almost all the consumption requirements of 
dress. but it has now lost 111ucl1 of its grounds to mill-made clothes. 

5. Jhuming and its as~ociated activities though remain the chief sources of income 
of certain hill tribes of N.E. India. These are no lo:1ger able to provide even the ban:: 
subsistence. This is why some wrn -traditional occupations are finding favour with the 
jhun,ias. The rnost important non-tra.Jiticrnal occup:1tion is Lhe employment as wage 
labour. Under the pure jhum economy, 1v1bodv offors labour for hire but there are 
incications from villa6e survey reports that the jhamias have been adopting some 
non-traditional occup:1tions. The emerg:ing rattcrn of income from different sources in 
the hill '.'ilbges in northeast India can be had from data given in Table I which 
presents data on the percentage contributions of different occupations in the village 
income of some hill villages. 

6. It will be found from th~ 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 rnore than 50% of the total vilbg/ income in all the surveved villages except 
\1awtnum ( Khasi Hills) and Banc;hidua (Garo Hills). Kant her Terang, a Mikir village 
near Dipu. the headquarters of th-~ Miki, Hills district of Assam hac; all the chara­
cteristic~. or_ a jhu~ econom.y. Mawtnum. a Khac;i village located in the _Bl10i area 
of Khas1 Hills beside the Shrllong-Gauahti Road and B:rnshidua, a Garo village near 
Phulbari. a growing urban centre in Garo Hills are no longer dependent on jhuming 
and its ass ,ciate occupations. Settled farminn and horticulture contribute bulk of 
the income in these villages. In Mawtnum. animal husb:indry and dairying contri­
bute suc;bantial income. Comparatively, the economv of Hmunpui in Mizoram, 
Agalgri in Garo Hills (Meghalaya). Pakam and Kh;)nsa in Arunachal Pradesh is 
dominated by jhuming aided by s.i;ne non-traditional occu1ntions. Pakam, a Gall· 
ong villa:~e in Arunachal Pmde,h has. of course. a qo0 d source of income from 
sett led farming. -

7. Jhumirtg ha~ been p:is•iing through a critical phase and situation varies from 
ar~a to area derending on the jhum cycle 3 which indicates the extent of 'pressure 
or populatil)l1 on land. This is why the level of productivity (both physical and 
value productsr from jhuming varies from area tn area. as it will be evident 
from the following discussion. 

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



TABLE I. 

Percentage Distribution of the Contribution made by Different occupations in the ,·illage Income of sencral Hill villages 
of North East India. 

Source of Income Kanther Terang Mawtnum Hmunpui Banshidua Agalgri* Pakam Klionsa 
(Mikir) (Khasi) (Mizo) (Garo) (Garo) (Gallong) (Noctc 

Naga) 

1960 1965 1963-64 1964-65 1963-64 1968-69 1969-70 1966 

I. Jhuming 66.1 71.2 5.4 58.6 22.4 57.5 50.8 56.3 
2. Settled FarrRing - - 21.5 - 28.9 0.9 21.4 3.5 
3. Horticulture - - 28.2 4.6 14.9 0.7 5.2 N.A 
4. Agricultural Wages - - 0.2 0.7 
5. Animal Husbandary & --J 

Poultry Farming 6.3 5.2 14.2 I 1.3 2.5 1.3 2.1 0.6 
Sub- Total : Agriculture 72.4 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 5.1 N.A. N.A. 13.6 
7. Arts & Crafts 1.9 2.5 1.5 6.1 I.J 0.3 2.0 N.A. 
8. Trade & Transport - - - 0.1 6.9 
9. Non-Agricultural Wages 3.9 3.6 4.5 10.6 5.6 30.4 13.7 5.4 

10. Salary and Remitt:.!nce 15.2 9.1 17.6 8.0 8.4 8.9 4.8 l 1.8 

11. Miscellaneous - - I. I - 4.0 - - 8.8 
Sub- Total : 
Non-Agriculture 27.6 23.6 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.- Nul avaiiable * f.\galgri is cluster of three villages. 
Source : Village Surveys, A.E.R. Centre. Jorhat. 



LcYcl of Production Under Jhuming : 

8. For the study of level of production. data available from the villages refc~retl 
above (Tahl'? I) will be used except those on Mowtnum, where there was little 
jhuming. The survey of Agalgri, a cluster of Garo villages shows that tl1ere are two 
types of field for cultivation in a year. The first-year-fi_eld (adal) is cul~ivated with 
mixture of crops and the second-year field (abreng) 1s sown only with a exclu­
sive crop of" paddy ( in rare cases with maize or 111illets). But in other villages. a 
field is cultivated only one with a mixture of crops. The production of crops. farm 
price and gross value of crops in Agalgri ~or the year 1968-69 are presented in 
Table II. In the first-year-field. paddy contributes about half the total gross value 
products of Rs. 505.00 per hectare. In the second-year-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 
Agalgri (Garo Hills) for 1968-69. 

Paddv 
Millets 
Maize 
Cotton (Raw) 
Cassava 
Chillies (drv) 
Scsama · 
Fruits & 
vegetables 

Total 

Farm 
price(Rs.) 

67.00 
54.00 
67.00 

125.00 
50.00 

200.00 
100.00 

50.00 

First-year 
Q. 

3.69 
1.55 
0.42 
0.20 
0.42 
0.06 
0.07 

1.62 

field 
V. 

247.23 
83.70 
28.14 
25.00 
21.00 
12.00 
7.00 

81.00 

505.07 

Q-Quantity in quintal. 
V-Yalue in rupees. 

second-yr. 
Q. 

3.72 
0.22 

field 
V. 

249.24 
11.88 

261.12 

Source : Saha. N. (1970) : Economics of shifting cultivation in Assam (Ph.ct 
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 ofjhum land for Kanthcr Terang 
(Mikir Hills). Banshidua (Garo Hills), Hmunpui (Mizoram), Khonsa (Arunachal 
Pradesh). Pakam ( Arunachal Pradesh) are given in Table HI. Compared to Agalgri 
the level of productivity (both in physical and value terms) is hight"r in all the 
vi::. "·es. It is to be noted that average productivity or paddy per hectare (along­
with other crops) at Kanther Terang, Banshidua. Hmunpui, and Pakam varies be­
tween 8 to 11 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 Lhc de feels or jhuming lies in the fact that while a hectare of land can produce 
er ops only once in several years (say 5 to 19 years) depending on the Jhum cycle. 
under settled farming the same field can be brought under multiple cropping with 
scientific management undcr irrigation, producing two or more crops, The produc­
tivity pr hect.~re carr be raised considerably, to 70 quintals of paddy per annum, if 
not more. Thus- in respect of level of production, Jhuming suffers from many defects. 

Lerel of Income from Jhuming : 

10. From Table Ill, we c:111 find the gross value of products under jhmH in diffe­
rent villages. Data on the total inputs of man-days per hectare arc available for 
Kanthcr Terang, Hmunpui, and Agalgri. · 111 jhumiog, land is free and capital invest­
ment is insignificant. Seeds, the main capital inputs arc all home produced. Keeping 

Table - Ill 

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

Crops 

Paddy 
Maize 
Millets 
Cotton (Raw) 
Castor Seed 
Scsarnurn 
Mustard Seed 
Turmeric (dry) 
Ginger 
Taro 
Yam 
Black Gram 
Chillies (dry) 
Tobacco 
Cassava 

Gross Value of 

Kanthcr Tcrang 
Mikir Hill;) 

1960 1965 

10.97 8.85 
0.46 I. 70 

1.05 1.47 
1.42 0.47 

0.20 Ng. 

0.01 0.0 I 
0.02 0.28 
0 . .12 0.50 
0.09 Ng. 
0.28 0.04 

prod1.1cts (Rupees) 544.00 693.35 
---- ------

(In quintal). 

Banshidua Hmunpui Khonsa Pakam 
(Garo (Mizoram) (Tirap (Siang 
Hills) Arunachal) Arunachal) 

1963-6-4 1964-65 1966 1969-70 

8.94 8.06 4.08 8.32 
0.64 1.12 0.30 
0.55 4.82 0.87 
1.10 0.05 

U.49 
0.08 
0.31 Ng. 
Ng. 0.02 0.12 0.05 
0.14 1.88 
0.18 0.12 

0.18 0.40 0.17 0.06 
0.07 

0.57 0.60 
---------- ---------

607.87 654.87 N.A. 746.25 
. -----· ----- --

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

t hesc focts in mind, the return per man-day (8 hours a day) of labour can be calcu­
lated. In Table IV arc given data on the inputs of man-days aml gross value products 
per heel.ire and return per man-day in Kanther Tarang, Hmunpui and Agalgri from 
jhuming. 
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Table IV : 
!nputs of Labour and Value Products per Hectare and Rcfurn per Manday in Hill Villages. 

Villages (year) Mandays per 
hectare (annual) 

Gross value products Return rer man-day 
per hectare (Rs.) tt1 

Kanther Terang 
(1960) 219 544.00 

655.00 
505.00 

2.48 
2.45 
2.00 

Hmunpui ( 1964-65) 276 
Agalgri ( 1968-69) 257 

---------
Source : (i) A.E.R. Centre. Jorhat - Village surveys. 

(ii) Saha. N. (1970). 
Conclusion : 

Thus the level of income from jhuming appears to be very low compared to 
prevailing wage rate,. 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 technology. Under jhuming, land is free as there 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 gro\\'ing population has brought about a 
vicious circle of more area . being jhumed leading to shortening of fallow period and 
consequent dct~rioration of soil fertility which requi1 es bringing more un~er jhuming. 
11. Jhuming, 1s also a predatory system of agriculture involving ... estrucl1on of forests, 
detcri'.)ration is soil fertility and erosion. Though it provides a subsistence to the 
jhumings. the system is outmoded and should be replaced by suitable alternative 
occup~tions _like settled farm_ing, horticulture, dairy and poultry farming and small­
scale industries. The sooner 1t can be done, the better for all concerned. 

I. 

2. 

J. 
4. 
5. 

6. 

7. 
8. 
9. 
10. 
11. 

12. 

13. 

14. 

15. 
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Socio-Economic Problems of 
Trdnsiltion· from Shifting to Sedentary 
Cultivation in North-East India 

Dr. J. B. GANGULY. 
Agartala, Tripura. 

The North Eastern Region (besides Orissa) rcpn:sent~ the primary area:, 
under shifting cultivation in the ~ountry. According to .. a rough and ready estimate .. 
of the North Eastern Council about 25 lacs hectares l)r land is subject to shifting cul-
tivation in the region.' 

Under the Five Year Plans. the different State Govts., Union Territorv 
Administrations and Local Autlwrities. like the District Councils. have adopted 
various measures to regulate and improve shifting culti",ation practice and to wean 
the shifting cultivators away from the a.xe. It is now commonly admitted that shift­
ing cultivation causes erosion of hill slopes and denudation of forests. But what 
is more important : following this pradic:e. th<.> hill men cannot maintain a reason­
ably good standard of living: Being based on the principle of sc:lf-suflkicncy the sys­
tem docs not lead to anv capital formation and !!rowtn. But this being a way of life 
with the hill people. it i's not easy for them to give~it up. Their society. polity and cul­
ture _are all based on the form or agricultural practice. Whatever that may be, the 
growmg pressure of population in the regilrn has made it urgent fm the Govts 
to try to centrol jhuming practice and recl;im jhum lands for perm,rncnt cultiva­
tion. It is also to be noted here that the improvement in economic condition of 
the people in the hills cannot he brought about without improving thei1 agricul­
tural pracl ices. 

Their villages being perched on hill tt1ps the hill 1111:11 have no other alternative 
but to follow jhuming practice to grow their fooci grains. So long as they were isohi­
ted from contact of the outside people they were p1acticing jhuming without any 
restriction or modification. But as they came into contact with the pbins people: 
the hill people also turned to some modernisation of their agricultural practices 
and therefore in many hill areas of the regilrn the Tribal people have been pra­
ctising settled wet rice cultivation. Nonetheless the incidence of jhuming is still 
very widespread 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 rractiee of shifting cultivation and 
to mduce the hill men to turn to permanent cultivation also vary from unit to unit 
In Trip_ura_ the core of the jhum Control Scheme has been the setting up of jhumia 
rehab1hta_tron_ colonies where the jhumias are given individual p!ots for settled wet 
rice cult1vat1011 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 rest ric­
tions have been imposed on the practice or jhuming in the forests. Under the Tan­
ngYa. system the services_ of the jhumias arc utilised for the carrying ~ut_ ~Jf.~lfor~:::: 
"'tat1on programme. Tlus system has become a common feature of Silv1c.ultwe ,111_ 

<; ( l '-- \ I 

\r·t:·(( 
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the region including Tripura - Assam also has taken measun.:;; to introduce horti­
culture in the hills on an extensive scale. 

In the Angami and Chakasang ar-:as or Nagaland hill slopes have been 
terraced where the people pr.1ctise continuous cultivation. The State has taken up 
the plan for extending the area of terrace cultivation by providing ILbsidics to the 
farmers. Jhumias ar.:- urged to grow the commercially valuable and quick-growing 
various species on the suitable jhum plots. 

Terrace cultivation obtains in Meghalaya also. In fact pe>latoe is exten­
sively _;?rown as a cash crop on hill terraces in the parts or Khasi hill. Horti­
culture is popular there. Cash crops like cashew nut, black pcpp.:-r, cardomom etc 
have abo been introduced. At Madam Rangman an Khasi and Jaintia hills a pump 
system had been installed to irregate terraced fields. 

Terrace cultivation is also being tried in Manipur, particular's in the Tang­
hul area in Ukhrul Sub-Division. The pr0gra111mc for the extension of wet rice cul­
tivat:on tl1rou!!h reclamation a11d provision of irrigatiL)nal facility has been taken 
;ip there. Ther"c is a plan to reclam 5852 sq. mtr. or fo:\:st und.:-r the Jhum Con­
trol Scl1cmc. l·forticulture and planting of Oak for serirnlture are also being encouraged. 

In Aru1nch:tl Pr,Ldesh the 111:iin plank on which th•~ jlrn,11 c0ntrol s,;hcmc 
rest.; is the introduction of terrace cultivation. Acconling to a recent report, of about 
7000() inctare of jhum area, 23000 hectares have b~en reclaimed for wet rice 
cultivation.~ 

. .. De,pitc !he vario~s jhum control and improvement measures a?opted in 
d_Iile~cnt p:i!"h of the reg1_on it connot be said that the problems _of sl11ft111_g ~ul­
l1vat1on ha v-.: be:!n substantially solved in any of the State or U111on Temtorrcs. 
011 th(:. com1:ary, the probl~m is still very much there. In the mean time a n~w develo­
pment 1s taking place addrng a new dimension to the problem. All the u111ts of the 
regin;1 1uvc decide to start a number of forest-based industries such as paper pulp 
pix_ w<:Li:I. vinccr. 111:1tches, saw mills, woad~n r,tilway slipp;!rs, etc. ~uch an indu~­
tr1!1s.1~1~rn _pro.s1?mm_e. ac_cording to some p:!ople, would greatly hdp achieve economic 
r~liab11Itat101_1 ol thc_Jhumras. For when they will realise the potential ~alue of bambous 
limber species, which t~ey c,~n sell al a p,icc, they will automatically try to con­
s~rvc these resources wluch will be a source of incomc for them. 

B~t this will e~tail a great change in the coccup-1tional_ p,~tkrn_ of the 
_;liumia!>. l !ic? ;:re er_notwnally much attached to produ.:ing rice (wiuch rs their staple 
fo•.i~) ,i•1 th,?11: own farms. They will fi:el extremely helpless if they ~o not p~od~ce 
lhe1.- staple lood themselves. Such a vital change in their economic organ1zat1on 
cannot be smooth or even readily acceptable to them. 

The _industrialization programme is a necessary and unavo!d,~ble_ part nf 
O'-'Crall pla111~111g for development of the region. Without an industrializatton p~o­
:;r;1m_•11,~ ;1'.!ricultur,~I improvement programme cannut succeed Apart from p~ov1d-
1 n:! .' mputs t ., agr 1culture and demand for agricultural and rorest products 111du~­
t r!;il 1,:al 1, 11 progra_mme would provide employment to surplus farm hands. This 
~viii_ c.iuse a fall rn the pressure on land. Thus industrialization programme would 
111Jm:clly help soil conservation programme. 

Despite industrialization programme, the need fur raising food production 
:JV I he hill-men cannot be overlooked. We must take note of \Vhat P. D. Schlippo 
s,iid abuut the Africans in the wet tropicsa : 
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'·The great tragedy which I sec unfolding is the threat to the survi\'al or the 
gre:~ter. part or a continent which is everywhere in the grip or a foreign culture pene­
trating 1t from above. We arc blind to the necessity of adap)ing this culture to innumer­
able local environment.s; and this blindness is made the nwrc Ll:ingernus because it 
has_ b~come possible through modern techniques to nnintain larfe ~roups of people 
art1fic:ially for long periods hy substituting a dependence on othr~: groups for a natu­
ral dependence on environment. Towns and industries grow. The number of Afri­
cans who are ignorant of food production and thcrcft;re dep~ndcnt on these re­
mainin~ on the. soil increase rapidly. thus giving an ar,pearance of progress and 
p~osper_1ty. Ultimately, what will decide whether Africans in the wet trc)pics will sur­
v1v~ will he the ability of their agriculture to stand the str,,in which is imposetl 
on 1t by the necessity of feeding that part of the population which has been re­
moved from their natural environment to ser\'c chc ckmands or the p~netratin!! 
foreign culture." ~ 

Food production by the hillmen. therefore. must continue but not by sla~l1 
and burn method. Their aericultural practices have to he impnwcd u1wn so that 
productivity per hactare rise"s without causing soil erosi..)n. To save 1 he hill slopes 
from erosion and to reafforest them some amount of rc,triction~ on the practicc 
of shifting cultivation would not be disastrous. on the contrary.· would pave the way 
for survival. · 

History provides examples or disappearance of civilizations based on suc!1 
primitive practices of cultivation. Accordinl! to P. Gou,ou.~ th!? Maya Civilization 
which flourished in Central America in the- sixth cemurv A.D. was based on the 
'cut and burn· method of maize cultivation. But it caused such utter cxhau-;tion or 
soil fertility that the population which supported the cities and temples must have 
been comp('((ed to scatter again. 

Cases arc not unknown of primitive peoples resorting to rcrmancnt sett­
l9d cultivation in valleys surrounded by primitive p~oples who practise s~1ifting cul-
tivatiun. In Arunach'.il Pradesh the Aoa Tanis "'devel,lped an cxtcnsiv1..• 
sy~tem of ir;i~ 1t~d :1~1J; and. · th n'!h ignorant of ti1c p1ough. 
succeeded with their hoes in raising two annual crops for themselves and their 
neighbours••fi. To m,111y this appca1s as a mystery though there is noth!ng _mysteri­
ous about it. Being surrounded by enemies a tribe i~ rorced to pracl 1sc intensive 
and continuous cultivation. The Apa Tanis were prevented by the Dallas to secur-2 
more lands for freelv shifting their farms. Similar instances arc also found in 
Africa such as the isl~tnd of Ukara in Late Victoria and in the mountains of l\fada­
gaskar. "It appears that there are historical reasons for these settlements wher~ 
the people have been hemmed in by enemies. and compelled to subsist on much 
smaller areas than they would link ... 0 

Therefore. it should not he believed that the hillmen e:111not be induced to 
take to settled cultivation. By olTering suitable incentives and creating necessary 
conditions for practising sedentary cultivation they can definitely __ l:c made better 
and more prosperous farmers. Of course the tramition from the shdt1ng to the seden­
tary cultivalil>n is b.::sct with various problems which need careful consideration-; 
while dn_1wi~g up plans for helping the shifting farmers to take to continuous inten­
sive cult1vat1on. There is a basic organizational difference between tire 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 o!' labour tha~ that u_nder sedentary :ulti_vat!on. Vario~? st_udies _in 
shifting cultivation by the hill men 111 several countries 111d1cate that 1t 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 place of labour. To compensate the loss 
of productivity per man year, 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. ln 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. 
iii) Lands owned hy individual families. 

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 1s the accepted method of 
joint cultivation of jhums.' 8 But where the jhurnias 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 
de~irability 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 societies of North-East India. Even 
under the programme of 'Changing agriculture from shifting cultivation to stable 
one' incentives should not be olTl!red in the form of on 'assurance that the land 
will be made individual prorerty'. 9 

It is also pointed out that the introduction of private ow~er~h!P of Ian~ 
\~·ould lead to usuary and debt. I~ The social security enjoyed by_ 1n?1~1dual fam1-
hes under I he communal ownership of land will be lost under rnd1v1dual owner­
ship of lands. 

Such adverse effects can, of course. be avoided if some well-conceived 
limitation~ on the ~ransfer _of lands by sale is imposed and if the state eit~er dire­
ctly provides credit and mputs to individual farmers of encourages settrng up of 
<.:?-operative servic~ societies for the same purpose. In the present century._ tran~i­
t1_on from . nomad1s111 to a se~tled ~ociety has been very succcssfull_y achieved m 
Central Asia and kazakhstan 111 Soviet Russia. The nomed and sem1-nomed Kaza­
kh-;. Kighiz. Turkman and the Altaian nationalities switched over to a 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
agrirnlturc cannot he successfully achieved without abolishing the system of owner­
ship of lands by the chiefs which has much in common with the usual feudal owner 
ship of land. 

"It lu~ b~ea clearly sh'Jwn by practical experience that it 1s impossible 
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to radically solve the prohlem of transition from nomadism to a settled life with­
out_ fundam,::ntally ~hanging the pattern of social relationships in the countryside. 
which !nea_nt replacing them with relations of an entirely new type:· 12 This is the 
most vital issue:. The present writer has discussed this aspect in detail elsewhere. 13. 
Suffi~e it to say tlut! t_h~ main changes would relate to the village poli1.y. chiefship, 
marriage custom. d1v1s1on or labour between man and wonrnn. ownership. use, main­
tenance and accumubtion of new farm tools and assets including land. greater use 
of . money _(bo~rowing and repaying of debts. selling and buying of-goods. 7neeting of 
vanous obl1gat1ons. etc. in money), food habits, dress. etc. These are associated 
with the adopti~n or a higher technology of production and will be possible through 
tl!e spread of literacy and education and· easy availability of various extension ser­
vices. Apart from suitable legal and administrative measure to protect the . interests 
or the hill men necessary govcri;-;ncnt agencies and cooperative organizations Iiave also 
to be developa:d to swe them from balling victim to the exploitation by wsted interests. 

Different State Govts./Union Territory Administr,1tions 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 c,en the colonization scheme. 
The N.E.C. in its regional pain has taken up the project of making land capability 
survey of 10 lakh ha. and soil survcv of 2 lak ha. of iands. 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 one river basin in each state during the Fifth Plan·• 14. The 
N.E.C. has also underlined the need for scientific re3earch about the be-st way of 
utilizing the hill slopes. crops to be raised and seeds to be used, etc. The Indian 
Council of Agril. Rese:1rch has already opened a research centre in the region to 
attend to these needs. 

The National Commission on Agriculture has expressed the opinion 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 devdopment 
of animal husbandry in their respectives areas. 

Technologically. one of the ways of improving the hill economy seems to 
be the introduction or. what is called. the 3-Dimcnsiorul Forestry, i.e. combining 
silviculture & horticulture, with animal husbandry. Various quick-growing tree species 
have been suggested for introduction in the region. The: e arc all technological 
questions which can be settled by the experts. ~But the bitgest problem about any 
plan or scheme would be how to secure " the acceptability with the people". Erik 
P. Echolm has pointed out 15. 

"It is generally easy to recommend technological an -wers to ecological 
problems. Political and cultural factors arc invariably the real bcttlcnecks holding 
up progress. Changing the relationship of man to land in the. mountains. a~ any: 
where else, invariably involves sensitive changes in the relationship of man to man." 

The hill men are very sensitive about two things :- Ownership or forests 
and lands and growing of rice which is their staple foou. Any scheme which 
affects either or both of these aspects is resisted by them. In parts of Meg!ialaya 
and Manipur there are still the vestiues of feudalistic land ownership. Any alti:mpt 
to end it may encounter stiff oppositi~n. In Manipur, the Act passed to abolish the 
chiefship some years back was strongly opposed out of fear tint this would 
affect the ownership of land by the tribal people. It is abo for the same reason that 
every attempt at extending the reserved fore~t ureas, or strictly improvements the 
forest regulations in the existing reserved forest areas is opposed by the people who 
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arc alf,~cted hv it. Another land problem relates lo the slow emcrgcnct of a class 
of fand•..:d nobility in the tribal areas. There arc some who cultivate their lands 
hv mechanized process and/or by employing hired wage-labour. Others who live in 
urb:\n areas pursuing non-agricultural occupations own lands in rural areas and get 
them cultivated by share-croppers and/or wage-labour. So long as the land areas 
arparently r_cmain abunda~t, this pr~blem will escape gen_eral_ attention? more_ s~, 
as this section. by adopting modernized methods of cult1vat1011, contribute s1g111-
lkantly to higher productivity and increased aggregate output. Even admitting the 
ract that such successful and prosperous farming would have some demonstration 
e!Tcct 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 each of the units of the region popular ministries have been functioning, and 
therefore. rolit ically the land question in the hills may be settled within the con-
.;;titutional 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 arc attached to the practice of growing rice. As the raising or 
upland rice •is a powerful factor in soil erosin' we have to think more about the 
f-:.1,ibility 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 vtry slow process to set 
up villages in foot hills and places where the hill villages may be shifted Te1racing 
of hill slopes seem to be an answer. rn all the units of the region this has been 
included in the plan schemes. In the Angami and Chakasang areas (of Nagaland) 
terraced culti~ation has been in practice for a long time now: The Stat_e Govt. 
has been try1n~ to extend the . terrac~d areas. But terracing of hill slopes 1s not an 
easy task. and 1t has other d1fficult1es too. Construction of terraces often leads to 
rc1110.v,d of the fertile tcp soil, rats and other rodents often damage the terraces 
and in many places irrigation and drainage of water pose a great problem. Last 
hut not the least importance is the high costs of building terraces. 

Despite such difficulties. in places where enough flat valley lands would 
n_ol be ,!vailable, ~e~racing ?f hills with gentle slopes to~ enable the hillmen to grow 
nee bemles pract1s1ng horticulture, silvi-culturc, animal husbandry. etc cannot per­
haps he avoided even investing huge amounts. And this would mean diversion of 
n.'•,nurccs frlim being invested in towns and plains. Would it be possible ? "In the 
;ml". says Eckholm,. "this may be the greatest challenge of all : ho~v to convince 
,he peorle of the plams 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-
tmn _of se1nrate sub-rlans within the State Plans "for areas predominatly inhabited 
bv trrbals so that it will be possible to ensure that tribal areas get an adequate share 
of rlan rsources" 17 In the sub-plans of the different units of the north-eastern 
~·egion. therefore. due emphasis must be given to the programme of reclamation of 
_1hum lands by various means including terracing of hill slopes. 

I. North Easte111 Council Shillong Draft Regional Plan -p-25 
1 The Statesman, Calcutta, JO June, 1976. 
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Settled Agriculture in areas of Shifting 
Cultivation 

Statistics : 

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

No rdiablc iurormation is available on the extent of shifting cultivation of jhum, 
either in terms of area or in the number of persons practinsing it. An old lCAR review 
(Kaith D.C. 1950) gives the following estimate : 

Total area utilised for shifting cultivation 

No. of tribal people dependent on shifting 
cultivation 

. . . . 5.42,000 ha 

.... 26,44,000 

Dltebar Commission observed that 25.89 lakh~ tribals depend on shifting cultivation, 
the area extending at the 1atc of 5.41 lakh ha per year. The intensity of shifting culti­
vation is apprcL:iable in Andhra Pradesh, Ortssa, Tripura. Assam and North East Indian 
States. The situation in tl1e North Eastern Region has been recently quantified (vide 
Report of N:1tional Commission on Agriculture (NCA) Part IX on Forestry, 1976) as 
shovm in the table below: 

State Area affected Arca under No. of tribal 
Jhum by Jhum at one families 

time involved 
----·---~ 

.000 ha .000 ha .000 
-------

Arunachal 248 92 148 
Mikir Hills 415 54 45 
N. Cachar Hills 83 15 13 
Manipm 100 60 50 
Megh:i!aya 416 76 68 
Mizoram 604 61 45 
Nagaland 608 73 80 
Tripura 220 22 43 

-----
Total 2694 453 492 

----

Evil effects of jhuming : 

Because nf rapid growth of population the rate of jhuming has increased consider­
a hly. As a result. the cycle of jhuming has narrowed down from 30-40 years to 5-10 years. 
Conseque:1Lly. 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 rrom soil erosion and consequent loss of soil fertility. jhuming acts againsts 
the development of forest wealth. 

The prohlcm of replacing jhuming : 

It mu~t. be realised that jhuming is practiced for livelihood. but not without 
knowled~~ of rt_s_ bad. elTcc!s, Unless alternative ways arc available for food production 
the ab_ol1t1on of Jlrnm111g will remain a mere wish. Two broad methods of weaning away 
the tnb:tl people who practise jhuming suggest themselves : (I) provide :iitcrnati,·c 
occupations. e.g .. animal husbandrv. forestry and forest proc.lw..:c etc .. and )2) settle 
the trib'.tl~ _a_nd others pradisingjl,-uming to normal farming as far as practicable. What 
the p~ss1b1l1t1es and problems and prospects of (2) abl1ve are, is the subject matter 
of tl~ts article. Because of the peculiar topl1graphy of the !:ind u~cd fo1' jlrnming. 
the_ 111trodudion of normal agricuiture is not an easy task. The Dhe:b:1r Commissit1n. 
wluch went at great depth on the question of shifting cultivation ,is a ri,; tribal pcuple'.; 
development, observed that the only way was to gr<1dually rc5 ulatc shifting cultivation 
and allow the lost soil fertility to build itself up. This would greatly help adoption 
of normal agriculture. 

Othu accessory operations : 

Assuming that jhuming cannot be altogether stopped. it is advisable to make 
the process more productive by taking recourse to terraL·ing. ,rnd other soil and moisture 
conservation practices. At the same Lime ii' fore~t-oased i,1clustrics an: set up locally on 
a small scale thereby boosting up the cc0nomy of' the region. the people would appreciate 
the importance of forests and indirec.:tly act as a brake on jhuming. The NCA has adequa­
tely dealt with the measures required to develop forestry in areas affected by sl1ifting 
cultivation. It has also emphasised the rigorous implementation or the forest policies 
in different states in re!!ard to shiftin!! cultivation. The other indirect action that is likely 
to detract the people rtom jhumin!! aT1d eventually draw them towards permanent cultiva­
tion is to find a marketing chann~I for their agricultural produce. In this context roads 
connecting urban or semi urban marketing centres arc essential. Blsides. the cost of comer­
sion of a jltumcd site into one suitable f0r permanent cultivation is high. may be. rupees 
three to four thousands per hectare. Because of the high financial input states h:_1ve 
not been able to make much headway in eliminating slijrting cultivation. The underly111g 
idea or the Tribal Dcveloomcnt Au:encv and the Hill ;\rea Dc:vcl,ipment Programme 
is to raise the economic level or th~se ,~ho arc engaged in shirting cultivation through 
agricultural and allied occupations, such as cattle development. dairying. piggery. sheep 
and goat rearing, poultry and duck keeping, fisheries, bee keeping. sericulture _etc. In 
order to successfully implement these programmes the strengthening of cooperative and 
marketing infrastructure is essential. 

Permanent cultimtion to replace Jhum 

The. main approach to solve the problem of sliifting cultiv:~tion is to bring in 
elen~ent~ of permai_1ent cultivation by a gradual process. Lands sUttable_ for perman~nt 
cultrvatron are available in the valleys and terraces gentle slopes. In terracing land, which 
is a costly operation, small scale irrie.ation from hill streams should be arranged. Terrac­
ing should start from a place where~ other infrastructures arc easy to provide, e.g .. seeds. 
fertilisers. credit. marketing etc. Jn order to protect the forest against misuse and destruc­
tion stricter vigilance will be necessary. It is to be clearly understood that shifting 
cultivation ca11not be fully replaced by settled cultivation. There will not be enough 
suitable lands for this purpose. Moreover. settled cultivation which normally docs not 
take care of erosion hazards may turn out to be a greater menace. Hence, a favourable 
mix of afforestation and settled cultivation appears to be the logical step. 
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Agri-silvicultural methods, pasture and grassland development. introduction of 
horticultural crops. development of livestock etc. should become constituents of settled 
a!!riculture in areas of shifting cultivation. The areas suitable for each 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 progiammes should immediately be taken up, so that attention 
of the people is drawn towaids more economicalvcntures, 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 labour from outside. 

Socio-economic surveys of jhuming areas : 

Socioeconomic surveys of jhuming areas show a tendency towards settled agri­
culture in some regions. 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 villa6e~', where a decade back shifting cultiv,1tion 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 farm 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 resp;:ctivcly. Several cropping p:1tterns 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 sta1 ted sugarcane farming which showed promise. 

AlternatiYe 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 ~cems 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 111 fact br111g 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
:varJ people of Kanther Terang are not unreceptive to innovations, but the adaptability 
1s no doubt a slow process. This should not dete1 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 De,· Jlia. 
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 seed 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 shining cultivation is an agri­
cultural prnctice 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 sr on. 

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

Area 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 North Cachar & 
Miki, Hills Districts 
of Assam. 70,000 403 0.48 

Jc is noted from the table that about 426,900 hectars of land arc 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. 

I. The table has been obtained from --"Some Social Constraints to Agricultural Develop­
ment in North-East India" by R.K. Mukurjee published in in North Eastern Afairs. 
Annual lssue 1975, Page -45. 
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The socio-cultural life of the tribals or north-eastern India is almost regulated according 
to the jhum calent!ar. For cxamp!e most of I he tribal festivals of this region arc 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 
[n this connection the example of Padam tribes of Siang District in Arunaehal Pradesh 
may be cited. The newly married wife is brought home for the first time only at the time 
of new harvesting at jhum fields. There are many tribes and sub-tribes in this region 
among whom first time hair cutting of children takes place when weeding ope1 at ion 
starts. Even house constructing coincides with the timing of shifting cultivation. Among 
many tt ibes it is taken as good luck if a mother delivers when a particular stage of jhum­
ing operation is reached. Almost all stages of the- jhuming operations arc celebrated in 
the midst of songs and dances along with social / religious rites only to ensure good 
ha1vest. It is well known that there are many dances, songs and folk talcs 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 or labour, lack of irrigational facilities etc. Besides, chemical 
fetilizers cannot be ,:pplicd 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 or 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 011 the hills everywhere. Thus one may get the impression that intensive 
cultivation is not possible on the hillslopes where jhum T121s 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 shiftino cultivation is incredibly 
low. The studies conducted in the Philippines, Gambia. Mala~i and Zanbia including 
a few injlndia (Bose 1967. Gan~uli 1969 & Saha 1970) reveal the same. For example, 
the cs_timate _of Bose ~tudy noted slightly over four persons per square kilom~tre ~Kond_a­
ka~a 111 AbuJhmar. Hills. M.P.) t_o 16 person per square kilometre (Mamplu village 1_n 
~1zo_ram). Accor<;f111g to Ganguli, the population sustaining capacity of land under sh1f­
t11~g _,s nntc~ as_ six persons per s9. K~. supposing 50% of the areas ~menable to t~e 
sh1ft111g cult1vat1on. The Saha studies (111 Mikir Hills and Mizo Hills) estimate the capacity 
to_b~ between ~hre~ to nit~e persons per sq. Km. provided 50~{, of the area is available for 
sl:1ft111g cult1vat10ns. S1111ulu!neously. the density of pupulation is reported as 6, 31, 
4:i and 48 persons per square kilometre area of Arunachal Pradesh Nagaland, Meghalaya 
and Manipur (whole) respectively. \Ve also note very hil!h growth rate of population 
in the states and union territories of this region. The dcc~nnial growth rate is recorded 
'.1s 34. 71_ in Assam including M izoram. 39.88 in Nagaland, 31.50 in Meghalaya, 37.53 
1n Ma111pur. 36.2 in Trtpura and 38.91 in Arunachal Pradesh. It is clear enough that 
wide gap remains between the food-grains production under shifting cultiv.ition and the 
population clcpendent on it. The future gap will be wider still. 

Now it is widely talked by the forest aut horitics as well as the soil experts in 
India and abroad that the practice of shifting cultivation i'> one of the major causes of 
devastating floods in the pain areas 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 re'>ult, rivers become shallow and~fail 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 Mbilpas of Kameng may be cited. They do not have sufficient culti\·­
able land. This scarcity of land led them to switch over to the terrace cultivation on the 
slopes. They are to-day better off 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 settled cultivation are happier than their jhumi.1 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 arc 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. 

Burman Roy, B.K. 
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An [ntegrated Approach For Treating The Lands 
Subject To Shifting Cultivation 

INTRODUCTION : 

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

The problem of shifting cultivation has been engaging the attention of many the 
agencies for a few decades. The Report ( 1976) of the National Commi~sion on Agricul­
ture cites seventeen references besides the study made by D.C. Kaith in 1958 and 
F. K. Wadia in recent times. Though the reports had differences 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 ove1 
centuries as a mixed land use pattern under the conditions of physiographic remoteness 
due 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 the people of the area. My personal acquaintance with those people over four 
~cars d!d not reveal ,~ny significant dissatisfaction with the system. The questi?n, there­
lorc. arises as to why 1t has become urgent to review the effectiveness of 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 
\viii. 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 aspecls and to attcm'pt to 
gauge the severity of the same. 

SOIL DEGRADATION AND SEDIMENTATION PROBLEM : 

Opinions on tne associated hazard of soil degradaLion and consequent sediment 
and flood havocs caused by the practice of jhooming on the hill slopes have differed com.i­
derably. An opinion exists thnt the shifting cultivation does not involve any serious 
disturhancc to the rnil as the soil is not ploughed and seed~ are only dibbled. Consequently, 
the haznrds of erosion from the area subject to shifting cult1vat1on may not be as alarming 
:h t)ften posed. It 1s true that no systematic studies have been made in providing data on 
crosit'll and sed1mentat1on from the watersheds where shifting cultivation is practised, 
However, considering the rainfall pattern and the geology of the hill slopes. where this 
pr act ice is prcvelant. this view is hardly to be supported. Besides, it is common fact tl~at 
resultant vegetation on the areas where this practice is prevclant is degenerated w1t)1 
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 R,~servoir is entirely populated by tribal people which ha\'e been 
praclising 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 
y~ar. lt ~vas, therefore, necessary to undertake intensive soil conservation programmes 
with a view to minimise the :iiedirnent production into the reservoir and thereby to pre­
serve th~ creakd water storage to be used for generation of electricity and irrigation 
Tl1e sediment data which became available. from the repeated capacity survevs of the 
reservoirs indicate that during 1951-58, the sediment production into the resei'·voir was 
1.25 million cu. 111. whereas during 1969-72, the sediment production dropped to 0.49 
million cu. 111. During this span of time, about 40 % of the critically eroded areas ha\'e 
been treated with afforestation. bench terracing and other permanent supporting conser­
vation practices associated with land management. The sedimentation data collected 
from the tributmy observation posts also reveal similar trends. In some pai ts of the catch­
rnenl of Damodar Vallc-y Corporation's reservoirs shifting cultivation used to be practised 
earli..:r. 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 three catchments are 
given below :--

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

Name of Reservoir Original Reduced 

I. Machkund 3.80 2.36 
2. Mait hon ( D. V .C.) 15.45 13.10 
3. Panchet (D.V.C.) 13.32 10.30 

It is very well known Lliat nood in tl1c plains of the North East India is serious and almosl 
annual. The problem of flood is not so grave due to excessive runoff, 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 loads. 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 investment 
the entire economy of the region suffers. The prospect of improving upon the economy 
?f the North East region with the improvement of communication and other facilities 
1s also subject to this disruption or the communication system. 

It is not the erosion and sediment haz.ird alone. The problem is far more scriou~. 
The jhoom cycle which used to be 30-40 years a few decades back now ranges from 1-17 
years only. The shortened cycle degrades the land at a fasler rate and return falls further 
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 is ines-



36 

capable with the introduction of better communication and rising aspiration of the people 
for higher standard of li_ving. Thi_s has already been viewed by the agricult~re Minister 
of Na!!aland. With the mtroduct1on of cash crops, as observed by the Cluef M1mster 
of Manipur, the desire or the people to enlarge the 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 
transfo1 mat ion \Viii call for certain changes in tl1e entire pattern of agriculture and other 
I and use management. 

MULTIPLIGTY OF AVOCATION : 

With the opening of these areas and introduction of a number of development 
programmes and facilities, 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 shirting cultivation is, therefore, 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. Therc:fore, the elements of the pan should 
he such that it progressively provides better return from the limited areas with lesser 
w01 king 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 pl~n should also ensure 
adequate work for each member of the family who opts for the land use management 
suggested in ~he intergat~d plan towards the replacement of shifting cultivation. 
The speed of 1mplemcntat1on of any such plan has to be appropriate so as not to create 
any disruption in the socio-economic living of the people and further development in 
that respect. 

WATERSHED APPROACH : 

0,ccepting 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 la!ld 
u~c management. The land that we are going to deal with consists of young mountams 
~vrth _p~ssibly m~re erodable soils, and subject to higher rainfall coming often with high 
mtens1t1es. Plannrng. therefore, has to be on the basis of a natural unit where natural 
resources_ or s~il. and water can. be developed and managed towards obtaining maximum 
rct~rn with 1111n11:iiun~ haz:)rds _in the form of degradation of the area and consequent 
sediment production into tne river system. Such a unit has been acknolwledged through­
out the ,vorld as a watershed, that means the area which drains into common drainage 
system. ,-\gain. con<;idering the accessibility of the areas, units of the local habita­
t1~ns, the s1z~ of the wate_rsheds cannot be very large. They should be si:nall enough to 
b~ treat~d with all possible manner for protection and improvement 111 accordance 
with •! tm~c 1:>ound plan. It is difficult to spell out a definite size of such watersheds for 
adoptmg m 111t1:o?ucing plan_ or control of shifting cultivation. This will depend u.eon 
the local necess1t1es and available resources, both in terms of finance and technical 
personnel. 

MIXED LAND USE : 

It is very neccssai y 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 offer a number or prnducess which meet many requirements of 
feed, fodder, housing. etc. of the local people. The utilisation of these items have provided 
avenues for various handicararts too. They have become part of" their way or living. There­
fore. a patch of proper_Iy managed woodlots will have to be incorporated in the plan. 
A quick world-wide survey will indic,1tc 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 management should also tllke care 
of the need of this part of the concerned famiiies. Howev,tr. the present pattern of livts­
tock keeping may undergo changes in terms of their types. feeds and housing:. The changed 
pattern o~ agriculture, horticulture and live~tcck keeping ng may also call for certain ad­
JUstment Ill 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 ~~reat. The 
rainfall pattern in the bulk of these areas also sug!:!,cst that any intensive agricultural 
horticultural programme must have inbuilt soil co"n;ervation protection measures; other­
wise the soil, which is the very base of production. will be washed out. In fact, the experi­
mental results have shown elem Iv that even in tl1e Nih!iris. where soils are far from erod­
ible and rainfall less erosive with even distribution, ther:: 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 arc far more. 

WATER MANAGEMENT : 

From the terraced lands, if two crops are to be taken with ~pprcciable re~urns. 
very careful water management programme is nc1.:essary. Irrigation will be a necessity to 
improve the outturn from the areas. In the hilly areas. generally. diversion o~ small str~am­
lcts through a system, similar to "Khul" of Himachal Pradesh, may be ideally suited. 
In certain cases, lil"ling devices may he necessary. All these systems will have to be supple­
mented by water disposal system to prevent over-saturation. water logging and also to 
remove excess rainfall saf'cly. Even the horticultural and cash crops. if 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 managrn1ent is necessary to increase the t_otal return 
from the land, the area must be prepared and provided with appropriate !ools, 1mpleme~ts 
and ma_chincry. This will be necessary to achieve proper soil preparation and carrymg 
out agneultural operations during cultivation and after harvest. But we should rcm:mber 
that while t~ese families were pr~tctising shifting cultivation, area which was ~ult1vat:d 
by each family was ranging from 0.51-1.37 Ha. with an average of 0.92 (Wadia, 197?)­
We should, therefore, think that available Jabour forces which are likely to be lesser with 
the diversion or many to different vocations whether it will be possible to take up larger 
areas under permanent cultivation without assistance of certain minimum tools and 
implements. At the same time, with the level of technology existing in the area we ~an 
certainly not think of introducing tractors, combines, etc. for bringing about a rumblmg 
revolution in the agriculutre within a short time. A via-media is very necessary. But a 
modest beginning will have to be made in order to determine the suitability of a numb 
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. Howcvc1, 
it will not be true that no other tools and implements are in use in the region. In the years 
f 959-60, the Directorate of Agriculture and Community Development of North East 
Frontier Agency conducted a survey of the Agricultural Tools and Implements which 
we1e in vogue. Spe:.:imens were also collected and kept at the headquarter. The collection 
includes mostly the dibbling bars, hoes and rakes. It will be worthwhile to look into these 
items, which have evolved in the region depending upon the liking of the pe:iple. and 
improve upon those which arc likely to fit in the proposed agro-horticultural practices. 
The improvement will be mostly in terms of materials used for making them and stan­
dardisation of sizes. 

FARM POWER: 

So far. the manual power is the only one which is b~inJ u~~d in the region. With 
the intensification of land use management and likely diversion of available manual 
labours, it will be necessary to supplement the sotirce of power. The que:stion of introd;1c­
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 or 
hill region will follow the proven pattern as evidenced in similar hills throughout I he 
world. This will be a mixed land use management comprising agro-horticutural programmes 
and live<;tock keeping. Therefore, the policy of keer,ing olT livestock, particularly, cattle 
may ultimately starve the regional economy. Besides, permanent agriculture on terraced 
land will have to be nourished by the supply of organic m·rnures w\ich ne;:d to be pre­
pared near at site to keep its cost low. Also, in the near future milch cattle will find its 
way as 1:1e 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. 
1-:lowever, since t\1is wi!I call for a m~ch greater social adjustment which will take a longer 
time, we may th111k ol some mechamcal alternatives. Power tillers seem to be an answer 
to the present need. A representative power tiller witl1 a standard accompaniment can 
handle 5-~ Ha in a ye;ir under double c_ropping. It will be in a p::isition to do transportat\on 
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 kw 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 facilities. The people could be slowly 
trained in handling the tillers. 

MACHINERIES : 

. At present, post-l1arvest practices, particularly, hulling of paddy, etc. is a daily 
routmc with the housewives, and this takes considerable ti7ne. Keeping the paddy in 
~tore also occur,ies more space. It will be desirable to hull the p:1dJy and· keep the rice 
111 store. The small hullers can easily be introduced to relieve the burden of the house­
wives. These hi1llers can be operated mechanically or by the power available from the 
powc, tiller. Thresher, winnower and small water lifting devices may be other welcoint 
items. 

STORAGE FACILITIES : 

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

PROCESSING 
The (wm_e scale processing of horticultural goods will be a boon in utilisation of 

l~arvest. This will avert the losses of the produces due to certain time gap in the transprta­
t1on to the nearest market. 

PRESENT PROGRAMMES 
. __ Keeping these integrated development projects 111 mind, the Soil Conservation 

D1v1s1on of the Government of India had prepared a model scheme for evolving per­
manent land use management to wean away the people from the shifting cultivation. 
This approach has further been modified throuoh consultation with the constituent 
agencies 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 technical aspect 
of the scheme has been scrutinised and cleared bv the Soil Conservation Division of the 
Ministry of Agriculture and Irrigation, Governe1i1tnt of lndin. 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 experiences 
gained over years and provide an economically viable package of 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 evidently served the people well in a given conditions. With the introduction 
of better communication system, justified aspiratron of having higher standard of livi11g 
and multiplicity of avocations. the need fo1 permanent and stabilized land use management 
is inescapable. Considering the evolution in other hill areas of the world, the development 
of the~e are,ts will also ce;1tre around a mixed farming pattern which ~viii include agro­
horlicultural programmes. selective forest resources and livestock _keeping. The develop­
ment of permanent agriculture will call for necessary soil conservation and wa~er manage­
ment practic.: 5 as well as introduction of suitable agricultural tools.. 1mpleme~ts. 
machineries and storage facilities, The expanded livestock programme will also b~1_ng 
changes in their feeds and housing and also modification in the homesteads of the families 
in th"e region. The Pilot Project~ now in operation through the North_ Eastern_ ~ouncil 
and under the technical guidance of the Soil Conservation Division ol the Ministry of 
Ag, iculture and lrrigatio~. Government of India, aims at finding a tccl~nically feasi_blc 
package of practices which would be economically viable for large scale 1mplementat1011 
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 harren 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 I hallophytes. The term thallophytes means 
a young shoot of a plant (thallosc=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. rn this North Eastern part of our country this method of 
cultivation has been in practice, in the hilly area, in particular, from time immemorial. 
During the process of Jhum cultivation before the advent of Sp1 ing large tracts of lanct 
are hurnt down previous to which trees and shrubs of the area aie 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 is 
discouraged as it involves other vital problems like deforestration. soil erosion and so 
on which. on the whole. brings about a disturbed ecology of the area. 

. It is interesting to ob~ervc how different species of algae make their first appearance 
in a dry and bur!]t down s~1I from where all traces of plant life, apparently, are denuded 
off by fire Expcrrmentally, 1t has been observed in a Jhum field that for the first 2/3 weeks 
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 species 
of Nostoc. Anabana. Aulosira, Tolypothrix of the Blue-green algae and species of Sticho­
coccus, L'lothrixchopsis, etc. of Green Algae are some of these pioneering plants on 
such soil. From whe1e or how these plants appear in a soil from where life appeared to 
to be completely wi~ed <;>Ut by fire is a thought provoking matter and requires resea:rcn. 
Some of these algae, rnsp1tc of the fire, remain viable in the sub-soil, at some depth. Given 
favo_urable conditions such _as humidity and temperature. they make _their appearna~ce 
Agam_. some ?f them are arr ~orne and spore~ are blown about by w1~d and on falling 
on s011. gerrnmate and start life. Be that as it may. the important fact 1s that, that these 
P\a~t_s make their appearance. an_d once tl1ey do so. they rapidly multiply ~y vegetative 
d1v1s1on or sporulat1on and w1th111 a very short space of time cove1 up considerable area 
by their growth. 

Soil Conservation : 

Most of these algae are coated with a thin or thick mucilagenous sheath around 
them and collectively. they form a crust of inusilagc that form a direct coating over the 
surface of one dry and barren _spil. This sheath or-crust of algae play an important ro[e 
in soil conservation. by way of giving a complete protection against rain and wind action, 
when rain falls on a coverless soil, the raindrop bombards the soil and break into numerous 
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small particle~. T\1e wi!1d nc~t completes the task of denudation. it blow. the soil particles 
away - resulting 111 sod erosion. In case of the alga] orowth Lhe algal crust. on the other 
h~nd. r~ceives_ this bombardment of the rain dr'ops'°and tl~ereby protects the soil from 
dir~ct hit.. Besides, the fil~_1mc!1tous algae grows in between the soil particles and with 
their mucilage sheath. \\h1ch 1s hygroscopic and sabsorbs moisture quickly. soil particles 
are adher~d to tl~em. TlllS cohesive force bind the soil particles to_!!ethcr and this decidedly 
lessens soil erosion - an important factor in soil conservation. 

Soil Fertility : 

Tl~e fert_ility of a soil depends on its soil structure. moisture retaining capacity 
of the s011, nutrient composition and so on. Al!!al cnFt that forms a continuous sheet on 
the surface of the soil helps greatly in contributin!! towards moisture retention in the soil. 
This sheath has _a great water absorbing and water retaining capacity. To start with. this 
sheath catches ram water an_d as the mucilage is hygroscopic. it slowly abs~rbs the moisture. 
The water then gradually tickles down to the soil. beneath the crust wluch prevents eva­
poration of the !>!tme back into the atmosphere. Singh (1947) experiment.illy den:ons­
trated that the m01sture content of the soil underneath the algal crust was always higher 
by IO to 15 % than the moisture content of the soil without •.he algal crui.t. Species of 
Aphan~thccc, Nosloc, Aulosira, Anabaen ,, To!yJ.,othrix, etc. of the bl~e-_[!reen _alga,· fo, m 
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 s_igni0cant changes brought about by algae is -th; increase in total phosphorous in 
the s~il (Smgh 19_6~). This increase in total phosphorous is mainly on account of the 
organic decompos1t1011 brough about by the death and decay of these plants. The sl!eath 
which is ric!1 in cellulose. pectic acid, pentosen group of carbohydrates etc., also contribute 
towards tlus. Other organic substances like carbon clalcium. etc .. were also found to 
increase considerably d~e to the algal growth. One great quality of a_lgae is their ability 
to appear and thrive in such a medium as pure sand where orga111c: _matter stands _at 
zero.fWith their soil binding, water absorbing and water retaining ability together_ with 
contribution of organic matter. the whole medium is completely altered and made suitable 
for other i-/ants to follow. 

. . But. t_he most outstanding contribution of these plants towards fertility ~f tl~e s~il 
1s their ability fo fix free atmospheric nitrogen in the soil and thereby make it _nch Ill 

nitr~gen which is so vitally important for any plant growth. ~he l~eterocysts. 1.e. the 
special enlarged cells are normally the ~ites for nitrogen fixal1-.'n 111 blue-green_ algae, 
but recent investigations have proved that ordinary vegitative cells c_an also fix llltr<;igen 
to_a greater or a leser extent. depending upon the types of species. !t 1s tl_1e enzyme (llt!·o­
genase which is responsible for nitriogen fixation and formation nf tlus _enz~me ms1de: 
these plants is genetically controlled. This ability to fix the atmosJ?henc llltrogen by 
by these plants had been fully exploited by the scientists and now_ tlu~ has been cxpcn­
mentally:1pr_ove~I. accepted and adopted into practice of the appl~ca~10n of t_l ese_ algae_ 
a_s manure 111 rice fields. and astounding results to the tune of 30 % 111crease 111 yield ?I 
nee have ?ee1_1 recorded. Thus a great potentiality lies in the mas, use of these algae 111 

not only Ill nee cultivation but also in the cultivation of other crops. 

To rconclude Jhum icultiavtion should be discouraged. But till such time ~s other 
alternatives cannot be offered to the people who solely live on such a type of agncu)ture 
means should be adopted so that the dry burnt soil such as in a Jhum field can ~e qLJckly 
reclained. The answer_lies in encouraging algal growt11 in such fiel~s. Algal _species, 'he_re­
fore. are to be cultured enmasss in the nearby scientific laboratones of soil conservahon 
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or forest laboratories and Jhum fields should be innoculated with these cultures for a 
quick growth of algae_ whic~ will the_n take care ~f the probl_em of soil ~onserva_tion 
by rec.:laimin~ ~uc.:h sod. While selcct1ng algae species for culturing, :~lgae w1tl~ the nitro­
gen fixing ability should be chosen carefully. Some of the strong nitrogen fixtures are 
A.ulosira fcrtilissima, A. implexa, Anabacna circularis, A. Variabilics Tolypothrix tcnuis, 
Oalothrix brcvissiina, species of Nostoc, all belonging to the Blue-greei1 algae. 
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Shifting Cultivation and Evolution of Flora 

Dr. S.K. Jain, P.K. Hajra and 
Dr. G. 1-1. Bhaumik, 
. Botanical Survey of India, Shillong. 

Tl1e veg:tation and llora of an area d_epend on the total environmental conditions 
of Lhat are,!· It 1s common knowledge thal disturbance of any one factor has its influence 
on vegeLat1011 as well as flora. 

Tl1e vegetation of a region is the overall compositi.)n of dominant species and an 
account of tile general physiognomy of the plant growth; the flora is an enumeration 
of nil the plants occurring in an area, 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 t~ee:.. and_ shrubs ill the spot. 
c) Burning of plant_ matenal m s1~u. . 
d) Cultivation on tlus spot for vary111g number of years depend111g on ferLility 

of soil. 
c) Abandonment of this spot in favour of a fresh spot. 

All the above stages have direct or indirect influence on evol~tion_ o( Jlora or the 
reoion. The soil of an area sustains plant grO\yth a1_1d h~nce, cha1~ges 111 s011, 111 turn, effect 
!lo~a. The shifting cultivation eff ccts the s011 ma111ly 111 follow111g manner :-

i) Due to removal of tree c,_1nopy there_ is no obstruction to mechanical force 
rain and falling water d1slocat~s. soil. ....... . 

ii) 
iii) 

R 
. 

1
• II 

5 
le·ichin" •ind m:id1ty of soil 111(:le,tses. , a1n a cause ' c , . . bl ,. I· t , I . . -

I d 
"di'ty 1-e11ders soil unswta e 1 or P c1n grov. t 1 ,tnd makes 11 t ur-

ncrease ac, I · , , · Tl I · table and vulnerable to was ung ,1w<1). 1c wmus. w_l11ch would 
thcr ubns .. , tcd b)' f-tlling leaves and other vegetable matenal 1s not avail-
lnvc cen cie.1 ' 'd' S I d' t b 1r ' further addinrr to ac1 1ty. uc 1 ts ur anccs e iect micro-
able anyd m~,-~, 1-. un·t of the :oil whicl1 in turn elfects the flora. 
flora an ITIICI o- d ' 

, d omc observations in changes in flora of Jl1u111 Jandi; in 
The authors have ma c s 1 Mcghalaya and Arunachal Prades 1. 

. d tint several other factors, some related with i;hiftinn 
fl may, however, ?e 1~e~~~l~:1~ of it, also inlluence the flora. Some such factors ar~ 

cultivation. and others indcp 
narrated in a later paragraph. 

. fl n are attributable primarily to shif'Ling cultivation 
The following change.s ,nd ot;uction of forests :-

and other processes involvmg es 
. . , d slirubs arc scarl·e, and may become further rare 

·t·un trees '111 • T t t · I. In some spots cc1 ' ti • Oon of the region, e.g. c raccn ron smcnsc, Micheal 
or even eliminated fr~1J11 ~ xu; baccata, Ccphalotaxus griffithii, Cinnamoumum 
cxcclsa, Betula alno!fdfics,, .. aMaonolia camphclli, Acer camphcllii, Acer hookrg 

I 1111.cium gr• t m, " 
tama a, 
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are becoming scarce in most of Lhe areas of Arunachal Pradesh where shifting 
cultivation is being practiced. 

The economic uses of some of these plants are already known. such as for tii:nber, 
spices medicme. etc. ~s _fo~ .the remai~ing, one can rarely know in full the mysten~s o~ 
nature. Even a most 1ns1gn1heant look1~g plan_t may one da~' be foun? to J?Ossess either 
useful properties directly, or genes for 1mp_rovmg <;>t!1er s~cc1es. And l?r ~lu_s reason, the 
importance of preserving all, repeat ALL, kmds ofhvmg thmgs, at least 111 hm1ted numbers 
has been universally appreciated. 

2. 

3. 

In process or cutting trees and burning the site many parasites and opiphyt~s 
get depleted or eliminate<l from the flora e.g. Caleola falconeri, a saprophytic 
orchid, (which happens to be one of the largest ground orchids) was collected 
from the Kamrng district of Arunachal Pradesh in the year 1970, but in subse­
quent visits it could not be located from the same area, as the area had been 
under shifting cultivation. 

After the tree cover is removed many components or 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, Aeginctia indka etc. and ferns like Osmunda, Cyathea at 
other spots. 

Epiphytic piants like orchids and ferni. 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 orchid Obcronia su!cata was described from a spot in Kameng but in the 
year I 970 the area was found under shifting cultivation. It means if the plant had not 
been located in other localiti~s it wou_ld have become extinct from nature. A time may 
come when several ne,~ species described more recently from our forests may become 
extinct. and the herbanum sheets may be left 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 ex_tcnt _and number of fi.11e plants_ is the richest i_n India_ and probably in all Asia. One 
can 1mag111e the e_xtent ol <lesrtuct1011 of vegetation mamly due to shifting cultivation. 
At present. excepting. some sacred g1:ovcs, the vegetati~n is_ disturbed in most of the areas. 
In a recent_ study of Lt\~ Lyngdoh sacred grove, wh,ch rs only about 1600 m in length 
an~ 300 m !n breadth, HaJra ( I 975) _2 has_ collected abou~ 400 plants which include number 
of mterestmg trees, herbs and ep1phyt1c and terrestrial orchids. 

A wid'-"IY travelled forest o!Ticer and botanist Dr. N. L. Bor 3 obsei·ved . b t 
·1· . I . . . 194" b I " ou sh1 t111g cu t1val1on 111 _ as e ow : 

'"While it did little harm in the dim distant ages when nu11iber ot· · d' ·d I 
d !. r I · - • Ill 1v1 ua s was 

small an areas o 1o~est arge; rt rs ver_y d11Tere~t tale when the cultivators live i t· · . 
settlements and their numbers contmue to mcrease. n s ,ltwnary 

"Wh:1t one may call 'saturation point' has now been re·tcl d b . • 
tribes and one of their most urgent problems is that of exhauste'd le_l hY. 11

1
10st of the hill 

[ . t · t , I s ·b . ' soi w 1c 1 must produce more at more 1equen_ 1_n erva s. ome t11 es solve tlus question b 1• . 
fields which they can 1mgate and others manure their fields Y la~mg permanent .......... 
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. T~1e I rec-less. grass covered hills n~ar Barapani. Shill on!! Peak •ind Cli, . · 
·tr' dt1c l . t t r. d . b I - , t:n<1punJe, 
, t: 11 p,ir o 11re an gr az111g :1t t 1e si1allowness or the soi! cap also !i·is· -01 · _ 
fluence. '· ~ ne 111 

Wh~rever for~sts _are repl,_1ccd by fields. it leads to introduction of numerous weeds 
and sometimes exotics 11110 regions where they never existed before. 

Th~ comm~n. crops _on land under shifting cultivation in· \1/eghalaya region arc 
potato; g1_nger. ch1lhes, maize, cotton and Tapioca. Du1 ing the cropping periods s,·\·ei;d 
plant species. mostly weeds occur in the fields; the common ones :ire the following : __ 

Spcrgula ancnsis, Gnaphalium luteo-alhum, Galinsoga pan-iflora, Cardamin~ 
hirsuta, Polygom1m runcinatum, Rumcx ncpalcnsis, Chcnopodium album, O,:alis corn­
culata, Plartago major, Tridax proe'.lml>cns, Euphorbia hirta, E. thymifolia, E. prostrata 
Spermacoce hispida and some annual grasses. 

After the land is abandoned the specie~ that gradL·.ally establish are mainly Eupa­
torium adcnospermum, Gynura angulosa, Ageratum c.:m_rwides, Lantana camara, Solanum 
nigrum and S. xanthocarpum. The pere_nnial grasses gr_adually estabish at this stage 
and then within a few years the land 1s co\ered by tl11ck growth of grasses. the land 
being left for grazing by cattle. 

Until recent. most areas or Aru1nchal PraJesh w~re undisturbed. but consequent 
upon development programmes like road - bu_ild_ing :;nd creating of new townships 
the hithei to virgin vegetation has become a v_1ct1111 01 sudde1~ lar,ge-scale changes up­
setting the bala;ce of naturt. As a result or this and increase in the extent of 'Jhum' 
cultivation large areas of fores ts arc dest1 oyed. 

Jn addition to paddy and wh_eat tl!e commonly cultivated plants 111 the 'Jhum· 
areas of Kameng district arc the lollowrng :-

(i) F.tgopyrum csculcntum ('bra~ma'). The local people make flour from seeds 
(ii) Chcnopodium album (moclnlu). The seeds arc mixed with rice, of taken :;s 

SU bstitutc or rice. · · 1· I I , . 
( 1

=

1
-
1
-) · • t hoidcs (Yangrah) - used !or prcparatwn o a c_o 10 1c_ beverage. 

~cnm~etum YP (K inopu) _ It is used tor makrng a k111d ol alcoholic 
(iv) Elcusmc coracana l -=- · 

(v) 
(vi) 

(vii) 
(viii) 

(ix) 

beve~~!\ (Phismtang) _ Widely cultivati:d for corn. 
Zea . Y . ( Lilu) _ Pulse, vegetable. 
Glycmc soJa G·ct·i· ·) _ ror pulse~. 
Pl 

'
us torosus ( 1 1 1P1 

1 1asco . 1 t (Yacherang) - seec eaten. 
Ama~anthus pamcur3 u~c,,etable. spice. 
Capsicum annum or ~-

Galinsooa panillora, Rumcx ncpalcnsis, Capsclla 
Gnaphalium luteo-al_bum: .. 

11
•
3 

co7iyza stricta, Plantagco major, Bidcns tri-
. , hft ,,zalcnanac10 ' . . Cl d' bursa-pastor1s, Ercc I cs r- orniculata, Vcrnoma cmc~ca,, 1cnopo mm ambro-

partita Richardsonia sccabra, Oxda_is !~these crops and find way 11110 these land~. 
• • ' I 111011 wee ~ 0 

s1mdcs, etc. are t 1e com . . . 
, 1·ons like sowmg. weeding and harvest 11rn, etc. 

· Jtunl oper,i I d It· · 1· ti · ~ The various agncu ' bein ,5 on these Ian s resu . 111g 111. ur 1cr _111troduction 
involve frequent traffic ~f h~ma1\rant1a, Xanthium strumarnnn, S1gcsbcck1a oricntalis, 
of alien plants like M1kama m~is 1idum, Eupatorium odoratum, Ageratum conyzoides, 

B.d ·1 Acanthospcrmuni I 
1 ens p1 osa, . 

Artcmisia vulagar1s, etc. . . 
I
·, icr <lacs slime selective wecd111g. thereby influen-

ccsses the .trn 
During the above pro 
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cin!.! the qualitative as well as quantitative presence of ,~eeds. ~rter the land is a?andone~, 
all - kinos of seeds of weeds and advent1ves 111~roduced during cultt­
valion come up and many fresh ones are bro~ght tl~rough graz111g cat_tle. Due to abs~nce 
of crops there is little _shade and ma1_1y species wluch would otherwise keep out o,I the 
forest area or even agncultural lands 111vade these spots, such as Lantana camara, Eupa-
torium chinensc, Eupatorium nodiflorum, etc. . 

At higher altitudes in Arunachal, abandoned lands are colonised by species of 
Artcmisia, Fagopyrum, Rulms, etc. At lower altitude species of Cannabis, Gleichcnia 
and Mikania occur. An entirely new scheme or succession and evolution of flora takes 
place on these spots. It is usually the hardy and unfortunately spiny and unwanted species 
that colonise such lands. Yegetationally this kind of plant growth is cetrainly retrograde. 
as in place of tree vegetation a low scrub or poor grassland might result. As 
renards floristic composition there may be depletion of some species and addition of 
se~eral 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. 
Attention is drawn to a recent article in the journal 'Science' I 90 (4217) 1975 -4 with the 
title "Bringing the Green revolution to the shifting cultivator ... The following methods 
or improvc:nent have been suggested : 
(i) Zerotillage, and plant residue mulches. 
(ii) Mixed crops of high-yielding varieties that are disease and pest resistant; 
(iii) Fertilizer;; to replace the phosphorus and possible other nutrients. 
(iv) 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 elements where lime is readily available. 
Though the above suggestion are for lowland humid tropics but in India some of 

these systems arc fo\10\~ed even in the interior places of hilly regions. 
ln K.e;n~ns d1,tn-:t of Arun,tclial Pcadesh the trib1I people u~e mixed croping 

techniques to keep a plant cover over the soil for most part of the year. 
((~ They cult_1vate_ legumes like ~lycinc ~oja, P~aseolus torosus with Zea mays. 
(~~? Plant _residue ~s a_l~o used aft~r burn111g to 111crrnse the alkality of soil. 
( 111) Occaswnally lertil1zers supplied by government organisations are also used by 

the tribal people. 
Due to, increasing di!Eculty in avai_lability of fresh forests for cutting and burning 

and also cnects of extension and education, trends towards stable cultivation arc being 
noticed in many areas of northeastern India . 

. Th~ authors ~o _rca\isc that in a devek!ping country like ours, and particularly in 
Lhc ~1_tuat1on now ex!st111g rn northeastern India where industrialisation is only now show-
111~ s1_gn~ of prosperity. a total taboo on tree cutting will simply be a thing of wishful 
th111kmg. 

Planned devclopme~t, with simult<:1neous steps for afforestation, conservation of 
gcrmplasm throu_gl~ establtshm~nt of national parks, of arborata of biosphere reserves 
should be a sat1~lactory solut1011. 

I. 
2. 

.). 

4. 
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Animal. Husbandry as a Subsidiary ~-ource of 
Economy for Jhumians 

Dr. D.J. Rov and Dr. A. Verma. 
I.C.A.R. Re~eareh Complex for N.E.Hills 
Region, Shillong. 

. Shifting c~ltivation is a traditional form o_f agriculture res~rict<?d in certain tribes 
and 1~ prevalent rn 1.11any parts _of the world. Th~s system o~ cultivation of land is often 
dcsct1bed 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 Pcl1cr ( f 948 
1957), Dobby (1950), Conklin (1954) and Spencer (1966) are important for un erstandino 
all aspects of p_rob(ems and_ socio-e~onomic condition~ or peasants who follows the typical 
system of cult1vat10n particularly Ill South East Asta. An area of about one miflfion 
hectres of North East (N.E.) Region of India fall ur.der jhum or shifting cultivation 
A brief account of Jhumming practice followed in N.E. Region has been given~by Goswami 
(1971). In practice. the particular area of a hill fo~ jhumming is selected by a group or 
experienced clan leaders usually away from the. v1ffa:~e an~ all subseq~ent agr!culturaf 
:ictivities are in fact very much of a cooperative ~nterpnse. The various agricultural , 
operations such as clearir~g the forest. btm~in~ th~ ,1hum, ~~win

1

g or dibbling the _se~d. 
weeding, fencing and reaprng_ are perforn!e? m a rehgr~us spmt b} the group. The sl11ftmg 
cultivation does not necessarily mean sl11ft111g homeste,1ds. 

Problems : The basic problem of jhumming started with the pressure of popula­
t" . d f·equent cyclina of jhum land an~ thus created a stupendous efTect on soil in 

t ton '111f 1 
-
0 

rert,·11·tv\nd ultimate low yield per acara!!e. When pressure of population 
erms o eros1 n. 11 • ' • • I ':' 40 -o · 

t · ·fie nt 1·11 111·11s the 1hum cycling was as on!! ,1s -:i years. In these penod was no s1ani 1 a · · · c - I I d · · 
ti · <=- Id ebtii·lt tile fertility of top soil. onsequent y t 1e ehtarous effect of 1e nature cou 1 .. 
long 2ycling jhum was negf1g1bfe. 

. 
1 1 ar ,rowth of population, the ext~nt and int~nsity of shifting cultivation 

. With t ~~ 5 1, ~ ~ In some areas the jhumn1111g cycle 1s now J-4 years and thu~ 
mcreased con~iderab }· d· age to soil and forest wealth. It has been estimated that 
causing considerable :'rnfor jhumming in Assam and Meghalaya hills comes to about 
the area cleared every ye,ir . 

19 71 ) -
one lakh hectres. (Goswami. · 

d lsistent low agriculture yield on limited command area 
Short jhum cycle ~n /

01 
·e~ere socio-economic problem. When _the available land 

of the clans ha_ve als? cre.ir ~ ~ the tribe migrate to another focat1on for jhumming. 
in the vicinity IS retting t?_1.1r ~ "ftin!! cultivation arc thus two problems interlinked. 
The migration of farmer~ '111 s 11 ~ 

A11proach to the problem : . 
. underlined the followrng two basic approaches to 

. 1971) in lus paper . 
Goswami (. blem of jhumn11ng. 

the Socio-econo1111c pro . . 
. duced to settled tanrnng. 

I. The jhumias n~ust ~~ul~ be done based o_n dt hte fib1ct th,dat allfilands are not sui-
2. Land classification s r urpose and is require o e use pro tably. 

table for each and eve y p 
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Loo~ing back at the fairly stabilised tradition of long jhumming cycle when yield 
crops was rec1.sonabl~, even at that t_ime tr!be used to depend on ani~al protein _of high 
biological values beside other food ltke fruits, roots, tuber etc. The wild game wluch was 
such an important supplement to the diet in former days is now in danger of ~xtinction. 
Keeping the tradition and food habit of jhumias in view, introduction of Animal Hus­
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 uplif!ment of'jhu!11ias. In any s~ste!n or c~lture, \ntroduction 
of new taboos - may be a campaign of stopprng the destructive Jhummmg or implementa­
tion of sophisticated technology of soil and. water managements or even _i,~~ussion ~f 
better breeds of livestock and poultry, there rs always a danger of unacept1b1lrty. parti­
cularly in areas of sensitivity and isolation. The final approach should, therefore, be 
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 jl:u_mias, particularly in N.E. Region, livestock and poultry 
rearing are perhaps most promrsrng and untouched field. Rotenhan ( 1966) referred the 
importance of Animal Husbandry in Sukhurnland tribes in Tanzania as a best insurance 
against economic a~d social ~isk. The livestock protect them against uncertainty of 
rainfall and destruct!on of their harvest by pests and plagues. These tribes prefer to store 
their earning in the lorm of cattle and not in grains. Similarly, in N.E. Hill Region, certain 
tribes of Nagalancl 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 c_oun~ry. Sixteen per_ cent or cou_ntry's pig population and 3.6 per cent of 
poultry population rs present only 111 N.E. Region (National Commission on Agriculture 
1975). 

~oopcratiw approach : . Jhumr:ning is a matt_cr of controversy. It is generally 
destructive to the forest, e1Tcct1ng the bigger trees to yield to a low vegetal cover of bam­
boos. grasses and_ shrub_s, to the soil causing rapid erosion and loss of fertility; but the 
sys~em is conducive_ to many best ::r.pproaches ?f coo~erative enterprise (Elwin, J 959) 
Arnmal ~lusbandry rs one of the well s_u1ted practices which ~oul~ be induct~d to jhumias 
to supplrment tl_1err_ ~conomy. Depen~mg on the land class1ficat1on for various uses and 
also on the avarlabrlrty or land,_ a unr! of ~attle or goat or pig or poultry or even mixed 
units may be r~ared by _a fan:irly of Jhurnras. Within the tune of cooperative efforts a 
slight ~odifi~atron or onentat1on may be needed for ~ollection and sale of animal ~o­
du~ts_ Irke 11111 k, but_te1, ~l,1ee, ~ggs. and _also for marketrng. n:iutt?n, pork, beef, bird/etc. 
TlllS ,snot a new fe,1ture_c1s m,~ny Jhu~ras are ~1lready part1c1patrng in the milk collection 
centre of Meglwlaya. To be vra~le anrmal unrts, a strong cooperative among t 'h • 
is needed ~o supply necessary rnputs of housing animals with indigenous sm~it~;r,~~s 
supply of feed. land. and fodde~ developments. storage of extra fodder in the form of 
sihge hav or straw for lean penods. The State Govt Veterinary and A · 1 H b d · '~ ' · · · ·d · · ' nrma us an ry Department may. also assist 111 prov, 111g health guards for ,1111·n1als a d ti 

1 
. 

1 • 1 · · • ' ' , n o 1er tee 1111ca ouidance. Once Lhe arnma unit 1s economrcally viable it will be t d' f 
c ·1 · . h •·'d · 1 d . ' a s an mg source o income rllr the J rn,rnas c,,, es mcetrng t le ome£t1c requirement f 'lk 

_ s o m, • meat, egg etc. 

Housing : Bamboo, wood and straw can form 1 vei·y . . 
· f · I I d Tl I t· ' economic raw matenals for ··()nstr11ct1011 o anrma s 1e s. 1e oca 1011 of the sheds b 

1 
. 

'- I ,111 ct •1va1·1·1bilit)' of water. ' may e se ected to smt easy approac1, ' ' 



Food / Fodder development 

(A) Grasses & Legumes : 
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. Grasse~ play very in~portant _role in <:ontrolling soi_! erosi~n. runoff and promote 
rapid absorptwn of water, mcrease mfilteratwn rate. stablize gullies and reduce leaching. 
On the waste surfaces of terraced area grasses can be planted and several cuttings can be 
obtained. To make the vertical faces or ridges stable. following grasses were suggested _ 
Wheat grass (Agropyron semicostatum) Brown top or colonial bent (Agrostes tenuis), 
Doob grass or Bermuda grass (Cynodon dactylon). Cocks foot or orchard grass (Dactylis 
glomerata), Pangola grass (Digilariaspecies). Weeping love grass (Eragrostes curvuta) 
Meadow fescue (Festuca elatior) Dallis grass (Pasp:1lum dilatatum), Large cana1y gras; 
(Phalaris tu berosa). 

Interspaces of horticultural crops of jhum-land can he utilized for the production 
of leguminous fodders as they will provide nitrogen to these trees and will complete very 
little with the nutrient need of horticultural plants. 

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

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

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

(a) 
(b) 
(c) 
(d) 

Wild grasses and creepers. 
Tree leaves. 
Wild tubers. 
Wild fruits. 
(Bor, 1940, 1942. Rowntree, 1954). 

. . d ·c animal nutrition can be based on following card in a I 
Sc1ent1fic an econom1 . 

. . 1 i North Eastern Region. 
prm~•P cs ors . , In the first instance, it will be_ ~neconomical to r~ar 

(a) Semi Renge Ystcm ·. s stem Agro-climatic c,_..,nd1t10ns of N.E. Region 
livestock on complete stall fee~mg \ ,st~m 0 f animal rearing. Secondly, grazing alone 
are more favourable for the_ se71 ra:igek )Thirdly. special facilitic~ are required to provide 
is not sufficient for productiv_e ives oc iect them from extreme wl ~ther. So. farm produce 
shelter during late hours of mght to_ pro his eriod. 
of jhum plots may be offered durmg t p . . . 

•t· programme for followmg class of ln·estock. 
(b) Need based animal nutr1 ion . 

•t· should be provided for th,? growth or youngs, 
(I
.) . . Special nutri 10n 

Feedmg of youngs · I onditions. . • 
in separate mana~eme~ta ck . Extra allowance or ~utnents shou_Id b~ provided 

(ii) Feeding of productive hveSloc1 ·roducing, egg producmg ~nd ~vcrkm~ hve~t?ck. 
to the milking:, preg_nant, wo~ Adult livestock may be rna111ta111e~. with m1m~um 

(iii) Feeding of adult !1veNsto~~ Eastern Region due to the excessive vegetations 
of extra nutrients Ill or . 
available round the year. 

. roduce for Lean period 
(c) Conservation of ~xtra P 

(a) Hay mak1~g. 
(b) Silage makmg. 



so 
The methods of conserving grasses and legume arc some what difficul1 . in this 

rc!!ion, dtie to excessive rainfall and h1;1midity. Many forest ~rod~cts arc available at 
Jh-um ]and for mal<.ing si!o towe.rs particularly b~1mb?o and pla_mta111 leaves. Morc11vcr, 
jhumias ,lie expert in bamboo art they can make 1t with least guiance ancl hdp. 

Feeding of poultry and pig. 

Very careful nutritional man~gcment is require? to maintain. these _monogastrics 
animals under the odds of N.E. Region. General deficiency of protein, maJor and trn,cc 
clements mav be suspected due to the acidic soil and high rainfall of tl)e region. 

Feeding of cattle. 

Ruminr:nts can be reared without much economical investment by jhumias. Exces­
sive veeetations during May to November can be conserved in the form of silage and 
hay for- the lean season. Forest by-products can be given during rainy ~ason. 

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 arc : 

I. Maintenance of soil fertility status. 

2. Enriching soil by judicious application of fertilizer. 

For conscrva_tion ~f soil f~rtility,_ disciplined use of land through irrigation and 
water management. 111cl11c!rng dra111age 1s _ne~dcd throu~h cooperative enterpri~e. The 
damage caused hy irregular flow of water in Jhum area 1s enormous cau<;ing distortion 
in soil balance. 

Enrichi~g soil fertility ?Y addit_ion of. chemical fertilizer after soil analysis is a 
common practice_ ~ow a d~ys m_ bo_ostin~ _agr!cult_ure production. In jhum arras procur­
in;; chemical fertilizer and _its cfl~ct1ve_ ut1hzat1on 111 the slopy soil are problem by itself 
and beyond the _means ~t. poor Jhumias. M?reover, recent studies support the fact that 
applic:nion chcrn1c~l. f~rtil1zer w1thot!t. massive organic manure is a ruinous process to 
th.; soi!. Tlie qual1_tiat1ve and quant1t1ve aspects of "Chemically grown food" are also 
inferior to "Or~~111cally grown foo~" The peril of ignoring C-N balance through consis­
Urnt use of fcrt1ltzer has been reviewed b~ Gho~e, I 974. The process of rccy~ling that 
opcr;it_c~ in nature _betwc:n atmo~pherc, s011s, anin:iats and the plant should leave scope 
for muumal use of chcm1cal fcrtll1zcr only as a 11111101 complement It 1·. . . t ti , t 

r · 1 ·1 · • s Ltpp<1ren lcl continued use o orga111c manure steac I y improve the crop yields Tl , • ' . ti 
I b d·I ·d · ti h · 1 · 1e or0 ,m1c m<1 er ach s!_ow y ut _stea I y ~ II 11~1 pr~ve 1e. p ys1ca. characteristics of soil. Als°o the water 

retention capacity of soII, wluch 1s so vital for Jhum are·is increase t d·t' 
0 

• 
d ·1 -· ·1 b" d . . ' , s s ea I y. roamc manure as stea I y grov,mg soi 111 or-cum-fert1ltzer briiioc perm . t . "' t 

' · f 15 t o" a11en 1mprovemen . The -111 nual requirement o onnes per acres of farm maiiure c -
1 

b 
1 1 ' · fl" k Tl I fd"ir . ' aneas1y ,emett1roug1 modest umt o 1vestoc . 1e va ue o 111erent an11nal manure as fi t T . , b 

ciatcd from the table below. er 1 1ze1 c,111 e appre-
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d
P~u"ndbs o

1
r pan

1
~dnutrdient_s i~ one ton of different animal manures (irn.:lu­

m,, ot 1 so I an liquid plus bedding). 

Kind of animal Nitrogen Phosphoric Potash Tonnes manure produced per 
(N) lb. Pa 02 K. 0 year per 1,000 lbs. 

lb. lb. live weight. 

Horse 13.2 5.1 12.1 12 
Cow 11.4 3.1 9.9 15 
Pig 9.9 6.7 9.3 18¾ 
Sheep 15.8 6.7 ]8.0 9s 

6.0 
l" 

8.0 9 Steer 15.0 
Hen 21.0 16.4 10.2 4J 
Duck 11.4 28.8 9.8 

Source Cornell University. Press. 

There is a bright scope of expansion of jhum area~ for cultivation through main­
tainam:e of livestm:k. The extent of Cultivable jhum are1 is also directly correlated the 
number and unit of livestock kept by jhumias for direct and indirect source of income. 

I. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 
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Soi I and Water Conservation technology for 
Jhum land 

By. - A. Singh and Dr. R.N. Prasad 
I.C.A.R. Research Complex, Shillong. 

INTRODUCTION : 

Jhuming system of farming on hill slopes without any soil and water conservation 
measures fails even to _meet_ the. minimum foodirequirement of the 'p~ople who practice 
it. Reduced cycle or Jhumtng from about forty years to five years, itself indicates the 
fast progressive decline in the_ potentiality of hi!! slopes cultivated in the process of jhum­
ing. Exposed bare rocks seen Ill the abandoned Jhurncd land are clear evidence of excessive 
soil erosion during the past. The h~nd at places "'."hich produced food crops now finds 
hard to support even hardy crops like forest species. Therefore, without any doubt one 
can say that the managem~nt of land ai~d water resource rel"!lains the key point of in­
terest_ for workers engaged 111 study and improvement of f'.trmmg systems of jhum land. 
J n this paper an_ attempt h;~s 1:>een made t? d1s~~se th~ tcchrncal aspect of resource manage­
ment, conservatwn and bwldmg up of soil fertility with reforence to the problem ofJ.h d 
I d ume an. 

Problems of Jhum Land : 

Jhuming involves cutting of forest, burning of cut stocks and cult·iv·tti· f . 
-~ I 00 o; 1·1 . - ' on o variety of crops on h11l slopes up ~o ~ven 10 or mo.-e. 1e land 1s abandoned after 2 to 

of cultivation and fresh site 1s selected to repeat the process. Absence of .1 i years 
conservation measures agumented with high rainfall results in increased soi ~n w~ter 
of top soil, decline of fertility and low crop yield. Besides the dama . r~~o • erosion 
land), consic.lerable damage is caused to down stream in the form or li ~ s~urc~ (up­
reservoirs and all tl1e more loss of wate_r to sea. The problem becomes ?

11
• SI tat1on _of 

nature particularly ~ith the_prevalence of drought condition with the ceass:~f Y of peculiar 
inspitc of heavy r;_itns during near past. Therefore, control of erosio on of mons~on 
of rain water for optimum use arc the ,1spects to be considered toward'~ : 1~d c_onservat1on 
ment of land and water resources in Jhum land. .crent1fic manage-

CONSERVATION MEASURES FOR JHUM LAND: 

Considerable work ltas hccn done in the field or soil 'tnd \V' t 
· I r. d t I d ' d er conserv t· d past but the studies were marn y _co1111n_e o an scapes having m ·td 

I 
a ion uring 

very mca11,re or no information rs available for Ul.!ricultural l·tnd
1 

er s_ opes. Particularly 
- I I · d · ·1 · ~ ' on high • I ()0 °/0 r more) common y cu trvate Ill J rnmtng process. Ther G . er s1opes (upto 

in tI1~ field will have to be carefully used till informalion be/ ore, tec~nology available 
land. Soi! and water conservation mcasur_es namely bunds tom~s _available for jhumed 

Posite check dams will have to be extensively used in the 'g errt1cing, waterways com 
eneral im -forming system. Provement of the 

Approach to the Prob! cm. 

Since tile major constraints to agricultural production . . 

t ·oil and water. the development and management land , d 111 Jhum land are 0 5 <1n Water resource 
related 
should 



53 

become the_ primary obje~tive t_ow_ards the ir_npr_ovement of farming system. Watershed 
based farming may help 111 acluev111g the obJectrve of development and mana!!ement of 
land and water resources. This will result in optimum use of catchment rainfall. main­
tenance of soil fertility. improved and sustained production. The conservation measures 
to the land uses pla·nned would also help in achieving the following objectives in general. 

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

2. To have land use systems which could easily be adopted and maintained permanentlv 
so as to provide additional employment to the people. · 

3. To have farming systems for increased and sustained production and thus raising 
the economic status of the people. 

As far as possible a unit watershed having 2 to IO ha of cultivated area should be 
planne.d in such a way so as lo provide fo?d, fo?der and fi.:el t? the family whom t!1e land 
belon•'S or would be alloted. The proportion ot land under different land uses will vary 
from "'watershed to \\atershed, but the forest invariably should get minimum I /3 area 
or more as per accepted st:1r.dard in land use systems. 

Land capability clas~ification suggested by Gos,wami ( 19~8) for hills a!1d l~nd 
use systems used by Tej~va111_a1~d Dhr:ubanaray,~na. (19ol) for rav111es may be guide 1111es 
articularly when sufficient 1ntor~1at1_011s 01~ hrll land development technology are not 

~vailable. Broadly, the Ian~ ~se 111 hrlls ~ls rt appe;~rs v,o_uld ha~e to be valleys a~d foot 
hills for agricultural and p1S1-culture. mrdd_lc port10n ol _ the hrll sl?pe fo~ hort1cu\ture 
and upper top portion for forestry use. TlllS concept 1s illustrated 111 fig. 1(a) and r(b) 

Land Table Land Slopy land Slopy land Slopy land 
(shallow gully) (Medium gully) (Deep gully) 

Land use 
Agriculture Agriculture or River 

Agriculture Horticulture Forest 

Fig.I (a) 

Land 

d t 11 Used in slopv land (ravines) with intensive soil conservation 
Ian use sys er • 
measures (slopy lanf I· d Slopy hnd 
Table land SLopy ,tlnill (middl; hill (Top hill) 
(Valley) (I ow)cr l slope) 

s ope 

River Slope 
Land use Agriculture 

+ 
Agriculture Agriculture & 

H0rtirnlture 
Forestry 

Pisci-culture ·ed for hills under jhum. 
Fig. l(b) Land use system propos . . . . . . . 

. b) the land use pa~tern m.i~ be sm_ular m hills as of rav111es 
As seen from fig. l(a) !111 ~ _

1( i e upland in rav111es hav_mg a!;rrculture, ".'hereas upland 
with only changing of plat:e .. fore technology used 111 r:avrne Ian~ will have similar 
in hills will have forest~Y· Tl~r:r ddviations becau~c of chmat~ va~rance. Considering 

t 
of application with pr Pt· 11 measures for Jlrnm land 111 hills may be as given 

na ure d and conserva 10 
above the Ian use 
in table - I. 
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Table -1 Land use and conscnation measure for jhum land. 

Land 
description 

Valleys 

(a) wide 

'1 
~ 

(b) Narrow I 
J 

Hill Slope 

(a) Lower 
Portion 

(b) Middle 
Portion 

(c) Upper top 
Portion. 

precentage Land use 
of total area 
(Approx). 

5 Agriculture 

Pisciculture/ 
irrigation 
ponds. 

30 Agriculture 

30 

35 

Agriculture 
or 

Horticulture 

Forestry 

Conservation 
measures. 

Contour bunds, level terraces, 
diversion & safe water disposal 
outlets. 
Compo~ite check dams (earth 
dam with safe disposal outlets). 

Bench ~errace with inwards & 
longtudmal slope, puertorican 
type terraces and grassed water 
ways. 

Puertori_can type terracesm nar­
row width terraces, half moon 
t~rraces, graded channels (De -
ding on land use). pen 

Half moon t 
. crraces or plant.t-t1on pits. 

General land _use system suggested in ta~l_e I will have wide n . . . 
depending on the soil depth, slope or the capttb1'1ty class (Gosw·i . 

19
ttuation range 

Ian? us~ s~s_t:m proposed 10 to 15 % of the •lW_icul~ural land ca·n b~ni r . 8)~ U~der. th_e 
gat1on tac1lit1es from the water storage prov1s1011 Ill valley lands. P ovided with irn-

Installation and maintenance of hnd treatment measures : 

The installation of land treatment measures as far as p . ··bt 
the bcnificiary himself under the technical guidance or Gov ossi e should be done by 
installation of the measures, th~ forest on the top of the hill ma;rnme~t ~tgencies. During 
operation may be_ phased o~t 1_11 such ~ way ~o that the work ca~o~ e cut an_d the whole 
able labour force Ill the bemfic1ary f,~mlly. Tlus would enable to .. e d_one With the avil­
which requires intensive watch ~unng th~ first few years. Land~~l~tain the installations 
continue to oper,ttc & produce designed bent fits only so loner tile . ec1tment measures w·lt 

. I I b . ·1 d . d ti t I O Y .tre pro I 1 Therefore it wou c e pr~man y esHe _rn tie maximum inv I [)er y maintained. 
(i.e. for whom the wo, k 1s to be done) will be the key for ti O ~~rnent of local p 

1 scientific management of land and water resources. le suclcss of the eff or~~fo~ 

i\ilan:ioemcnt of soil after the installation of land treatment !vi 
' " casures 

Nutrients are removed _from the soil_ by J?lant uptake· 
1 

• . 
erosion. The first three agenc1e~ are selective 111 removal 'f eaeh,~g; volatil" . t" . 
is both selective and non-selective and as such it causes c O ~lutnents, Whe/2

_'1 ton ,~nd 
of soil fertility. Tamhane et al (I 959) reported that soil 1 °11 s_1derable darn ea~ erosion 

ost tn runoff . _age m terms 
ts richer in plant 
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n_utrie_nt~ at _3 ;;, slop~s. The loss of p}ant nutrient under jhuming will be much higher 
smce 1t _1s_ bemg practiced at a slope ol even 1~01; or m~re. As such :the fertility stat~s of 
such soil 1s very poor. The management of soil will be discussed here under ( I) Di~turbed 
soil (terraces) and _(ii) Undisturbed soil (puertoricnn). 

Management under disturbed soil (terraces). 

Clearing of the forest by burning causes some change in the physical and chemical 
properties of soils. There is an increase in the content of available phosphorus (3. 8 t'o 
5.8 Kg.jha). PH is also raised from 5.2 to 6.9. Howerer. thert' is a substancial reduction 
in content or organic matter (from 2.8 to 1.96 %) and cation exchange capacitv (2 I.0 to 
17.5) as reported by Awasthi (1976). This change in soil properties however· depends 
on the quality and quantity of the bu_rning m_aterial. _At the time of preparation of terraces. 
the top soil is inverted and the subsoil (poor Ill practically all the plant nutrients) is exposed 
(Chakraborty 1972). 

Limino of acid soil to raise PH to desired level, depending on the crops, has benefi­
cial efTect both for yield and for maintaining the soil fertility. In continous experiment 
conducted at Ranchi since 1956, Prasad ct al (1971) observed that L+NPK treatment 
is superior to L+FYM +PK. Continuous application of acid produc~in~ nitrogenous 
fertilizer i.e. ammonium sulphate has lo_wered d?wn ~H by a umt a_nd 1t 1s not possible 
to grow a crop either maize or _wheat m such s1tuat~on. Even c~ntmuo_us application of 
NPK after 15 years has d~l~tanous effect on the ~•eld of maize. Smee tl!e soil of 
the N.E. Region is also ac1d1c. t_he result. of R~nch1 can very sa[ely be applied here to 
maintain fertility status of the soil to obtam desired crop, production. 

Slow releasing nitrogenous fe_rtili!ers may P:ove bet_ter in this situa_tion. Other 
nitro enous fertilizers should be applied 111 many split doses m order ~o avoid_ leaching 

d 
g A' losses Organic manure can be prepared out of the forest litter of Jhum land 

an runo11 • ' . . • 
which is supposed to be rich 111 plant nutrients. 

Tl 
st potenti'llity of the use of rock phosphate in acid soils of this re-

. iere ~retv~t estimat,ed reserve comes to about 120 million tonnes (approx). In 
"1011 At presen I s · d "d ·1 · ct·« t · d · I '=' ·.' k 

1
· hate has been applie to ac1 s01 s •~ 111eren region u111:g_ t 1e_ Ja~t 

lnd1<1 roe_ P 105P 
5 

Recent work reported by P,!tn_aik e_t-al (1974) on laterit1c soils of 
three to lour d

1
ecpade d West Bengal suggest that citric acid soluble phosphate and rock 

Karnataka, I\ · ~ a~ tly ,·eplaci watersoluble phosphates in rice soils, provided they 
I I te· c·1n e111c1en ' k b " fl ct· d . p 10sp ia :, ' • ·t soils two or three wee s e1ore oo mg an transplant mg. 

are prill'lcd to the mots 
. k hos hate has released higher amount of P on Tripura soils at 

Mussoone ro~ ~ P 15 to 90 davs (Mukhopadhya and Chakra\"arty 1975) The 
I f incub·1t1on irom · I f h h P O · al stages o . '. 1 ould be double. t 1e rate o super-p osp ate on 2 " basis. 

rate of its apphcation s 1 d ,uch better residual effect of rock phosphate than that of 
Mandal (1975) also rcportel n p )rted to apply certain amount of P2 O:; as super 

I t l ie furt 1er. re t · · ·t· I (""%) d I super phosp rn e .. · ·. with rock phosphate 111 1111 ia ye_ar _.,., o an_ t 1c second year 
phosphate in conJunction . ·ohosphate needs to be applied m the third of fourth year. 
(2S ''I) No supplementary s~pe; 1 d nixture of oround rock phosphate and super phosphate 

P,,-.-J'-t' and Panda ( 1969) eva ua _e \c~ Three ~rops of rice were grown and 90: !O=R.P: 
' I ' ., f O .· "S'l orow111g I • d " , "d ·1 ' . in latcritic sots o 11s., "'. nd this ratio has been recommeno~ ior _c1c1 ~01 sol Onssa . 

. TSP gave promising result_s .t il is ckar that rock phosphate 111 conJunctH:m with ~uper 
In the light of above ~eview, build up the phosphorus _Ie~el of_t~rraced sml under Jhui_n 

I I ·1te ctn be applied to. If the farmer ,s not Ill a pos1t1on to applv phosphat1c 
P 10sp h ' oductJOll. · · · Id b b tt t · I . . b" " hnd to sustain crop pr ibi an::i kh:mt, it wou. e e e: o ,lpp_ Yin ra L ior beter 
/ T . in bJth the crJP of r: ~ tilizers. Apart fro~ the maJor nutnents micronutrients 
1e~t~ ize_r:, of added phosphatic e~, 

11 
the basis of soil and plant analysis. 

uttl1zat10n ' ted to the soi o 
should be supplemen 
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Suitable legumes particularly cow pea (Vigne sigensis). calep (Calopogonium 
mucunoides) and green gram (Phaseolus auur1.:.ous) may be put under rotation, Besides 
fixing nitrogen, it will provide good canopy ;and reduce soil erosion as well as plant 
nutrients. LegLimes 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 ~oil and nutrient loss due to 
runoff. Bhatt et al ( I 97~ reported that maize-~vheat rotat10n resulted in heavy losses of 
soil (~6 tonnes/h~ at 8 %slo~) and plant nutrie!1ts (538,79, 18, 28, 104 and 42 Kg/ha of 
orgarn': matter, rntroge~ a~ailable P2 0 5 , . a var la hie K29, _ exhchangeable Ca and Mg 
respectively). Under this circumstances besides the apphcat10n of amendments as d' 
cussed for terraced land, the system of cropping should be; ' IS-

(i) 

(ii) 

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

and or mi~ed ~rapping w_ith few Iin_es of maize and legumes, Legumes will fix s 
atmosphenc mtrogen besides checking the runoff losses of soil and nutrients. ome 

ASSESSMENT OF COST INVOLVED AND GAINS: 

Land treatment measures involves enormous cost and some time a , . 
a~ount. ~hen the cost inv~lved and_ projected bene~ts are put to test, ~h:,trs too big 
fatl to withstand the test of economic measures particularly in land dev I Y generally 
management field. As, we have to develop labour intersive technology for ~hpn~ent and 
ment of jhum land it would not be wrong to measure the imputs in terms ft bimpro~e­
required. For example 'X' labour unit will be required to develop on ho a our units 
under terracing or construction of check dam for reservoir. This woul~ ec~are of land 
shock: of enormous monetory involvement. In the development of hill a~otd first hard 
agriculture _ land use system. con_siderable amount of money will have sto or _permanent 
poured, With our persona! expenence, \~e expect that economic feasiblilit be invested or 
tool i.e., benefit cost technique would reJect number of feasible land u Y measurement 
of heavy monetary inputs in the begining and comparatively low out se SYSte~s because 
years. Therefore, there is need to evolve a simple_ technique which w P1~t during initial 
planning for land ~se. An approach pro~osed by _Singh (I 976) for wast~~- be used while 
project may b~ a simple workable techniqu~ for Jhum land as well . The and development 
the use of a simple formula for resource gam assessment which is .

1 
r 

11
method proposes 

,s 10 ows :-

RG=Y.TL - (V.UTL +CT) 
where RG=Resource gain (Rs./ha). -----(i) 
Y.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 Ian~ u~e ca_n be ass_essed with the hel 
Positive gains may be ~aken :~s Just1ficat1on. for 111vestment in th P of above form 1 
This is be_cause t~e indirect gain (r~so~rce gam) for the proposed 

1
: Proposed land ~s:: 

tive and direct gams would he flowing 111 the future. For negati ~d use would b . 
be changed and replanned for positive gain. This method 'm Vt gains, the land e posi-

- . . I ay pr 'd use may 
Proposed land use at the planning stage 1tse f. ov1 e a che k 

I. 
2. 

c to the 
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~-1anagement of Land and Water Resources of 
J hum affected area of North Eastern Region 

Dr. R. N. Rai, 
!.C.A.R. Research Complex for N.E. Hills 
Region, Shillong, 

Land and Water being limited. their efficient use is basic to the survival or an ever 
increasing population. The success of agriculture depends on the extent to which the 
soil moisture reservoir is managed for optimum crop production. Our concern with 
the soil moisture reservoir involves in the prcservat!on of its capacity, in the replenish­
ment of its depiction and its management for optimum benifieial use. 

LAND AND WATER RESOURCES: 

Negi (1973) reported tl~'lt this region a~counts ~o~ 7.7% or India:S total area, 2.2 % 
of total c_r,)ppecl a;ea and _3.5 ½;of the country s pop~l,1t1011. !he following statistics about 
the constituent u111ts or this region would be helpful 111 asscssmg the resources. 

State/Union 
Territories. 

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

Population in Total area 
lakhs Sq. Km. 

Density of 
population 
per Sq. Km. 

%cultivated 
area. 

·---- --- ---------·-·;;------;,;----------
Meghalaya 9.80 22,272 44 
Assam 146.30 78,550 186 
Manipur 10.70 22,346 48 
Tripura I 5.57 10.451 149 

8.1 
34.2 
7.6 

21.7 ·----------
Nagaland 5.16 
A1 un:1chal Pradesh 4.45 
r-.~izoram 3.22 
--------

India 548 m. 

16,488 
81,426 
21,466 

328 m. ha. 

31 
5 

15 -------178 ---

3.G 
N.A. 
2.0 

45.5 

---

------------The data show that all the States (except Assam) and Unio T . 
has lowtr den;;ity of popula~ion and less percentage cultivatcdn e_rri_tory of the region 
average_ figure for India. Tlus arc~ has got the record of having a~1;~ in c~i:nparis_on to 
world (1.e. about I IO00 m.m. per ,innum) _along the Cherrapunji 11.,thcst r,11nfall in the 
bc'.l. The rainfall ranges from 21~5 m.m. in Kamrup to abo1 t t' awphlang, Pynursla 
Tirap Division of Arunachal. MaJor part of Barak basin receive O a?out 4141 m. in. in 
m.m The So!-lth-Wcstern and ~orth Westei:n _pai~s of the Barak r~1~fal! of_ about 2000 
.. "·tll r·t1Wtn" from 2000 to ~000 nun. (1mgat1011 Co1nn. . bc1s1n iecc1vc ·1 I . I r,11n1, , •"' 0 11s~1on ,972)_ , ug 1er 

When irrigation poter.tial studies were made by the C 
ti c total ~un off of the Brahmaputra and Barak t 1~ral Water & Low C . 

ssion, 1 as1n togeth er ommt-
er Was assessed as 
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59071 ➔ milli:rn cubic meter. The utifisable quantum depends upon the variations in flow 
the nature or utilization. the suitability or sites for the consln!dion of water stor::c•e re~ 
servoirs and dcversion works. The actual ,1ti!i,able quantum from surface water so-urccs 
will be much lower. while c-.rnsidering the topography of the regions. The lrri<Tation 
Commission (1972) have assessed the utifisable water resource from U1e Brahmi~putra 
System as of 12,300 million cubic meters. 

PROBLEMS OF LAND AND \'.'ATER MANAGEMENT 

Low agricultural productivity of the North Eastern Hill region may be attributed 
to prcvelant primitive method of cultivation in the form ofjhuming of steep slopi.:s when~ 
land and water resources are not properly utilized. Althougl1 very little studii.:s lrns been 
made on land & water management in this region. following problems may be consi­
aered in light or studies made in almost similar conditions in other parts of the country. 

Decline in soil fertility : Nutrients arc remove from the soil by uptake of plants 
leaching. volatilisation, crosio~. The first three ag~ncies are scf_ectivc in rcmln:-al or nutrients 
whe~cas erosion is both selective and non selective as s~ch 1t c:1uses considerable losses 
in terms or soil fertility. 

(a) EITect of cultivation and cropping pattern_ on nµtricnt losses !n r_un off; Bhatt etal 
(1971) ob,erve~ that t_?n 8 % slope 111'.llZ; result~d 11~to h:a\Y lo:s~s. ot s•.1d (76 _ton?,e~/ha) 
and plant nut_rrcnts (.:i.18.4, 79.2,.!7.7, _8.I, 10~.6.'.md :1.9 .K~/l~.1 o~_?rg.1111c ca1bon. 

·t n ·tv·ul·ible p 0- available K, 0. c;C."<c,ung,,ab. k C.L ,LiiJ cxclunge,tblc MCT. 
111 roge • ' ' ' 2 "'· JQ0-0 ) 1· D I d N 1 - . ~ . tively under high ra111falf area (- mm. o c ,r,t un. o. ass was noticed. 111 
ie~pl ec d gi·oss cover (C)'nodon pfectostachyum). It was further observed that maJor 
soi un er · · t 1· S· I '\'I · t · d · ,. "' d I I . ·t" 

5 
of lanl nutncnts 111 rcspcc o_ ,urn 1emp-1 1c'.1 ,lll JO\\,tr ~o l er \~ 1eat 

qu,tn~, ie . P1 tin the first fortlurn.!ht ot July. whereas maize-wheat rotation contrnued 
rotat1011s \\ere OS . • , -
to sulTer loss till the m1cldle of Au_6ust. 

I 
, d Kl wn·t ( 1969) observed beneficial effect or kci::ping tl1c soil under some 

Geo <1 1
1
1 . 1, ,·t 'rollow during the monsoon. The losses or all the nutrients 1rn,b· 

· nd not eavll1" 1
' ' · d · fl d · I · crop d .

0 
_ ;hen the plot was kept cultivate fu ow urmg t 1e rams. The losses 

study \\:ere hi.:-l~st . 
1 

mp when grown for green manuring sowed that even this was 
of nutrJ$n_ts u,n er sip ;~eking thi.: kiss o_n sl~ping lands. Jt w;;s so because it covered the 
not good 111 rcspe~~dlc of August and alt~r 1t was pll_iughcd u111.kr the pk1t be~·ame bare 
land only upto 1111 

1 ted cros·i·c111 /'v11xed crop ol Jowar and Arhar sown broadcast 
er: d f accc era - · . . anu suuere _rom r . -11 checkiiw tl1-:: nut, 1cnt losses. It proved supenor to all crops 

was found qu!te etiecuve , ~ 
other than ttl. 

. . d 
1 

·ind Kanpur have revcafcJ that a simple practice or con-
The st_ud1cs at Dehr~'.ct' e!Tcctivc in reducing ru110n: soil loss a1~d plant nutrients 

tour cultivat10n has be~nd /Jowar grain and straw by 22.5 and 12.) Kg/ha re~pecti­
and has increased the yf1cl _011··111 conserved. 

I 11 o ran , 
vcly for cac 1 111.1 · . . _ 

. . , 11 of slope on nutne,!t lo~ses ~n runon; Gcol ct al ( ! %7) 
(b) Effect of Jegree •! nd 11~~ts

1 
increased with the 111creasc 111 the _degree L'I° slope. Thi~ 

re ortcd that the loss of nutr f 1 5 percent bi.1t became abruptly high above Ll11S slope. 

1 P_ was oradual upto slope_~ tl{e increases or slope rr?m 1.5 to 3.0 percent in respect 

T
o
1
ss I e_0

,11most doubled wit 1 
1 orus ·wd potash. wlule the loss 111 respect or calcium 

1e oss => , •t ogen phosp 1 · '. 
of organic matter, J1I r . tfnn three times . 

. · was mo1e , 
·rnd ma,meswm · · · 1· 1· ·1 
' 

0 
_ died the loss of d,flcrent orms o sot phosphorus and 

G ta ·ind Singh ( I 9~ 7) ~t-~ ··tlcium bound phosphorus allll least for alluminiu 111 
up' ' I "lVJSt 101 C, ·r1 f ·ti t d I I . d I . t losses were _1c:, .. ·l dcd phosphorus. 1ey ur icr no e t mt 1umus lost 

state t 1,1d . . ·11lumi11IUl11 occ u 
bound an uon-, 
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in the runotT on steeper slopes was p_oore~ in phosphorus, \~l~ile on longer mild slopes, 
it was richer in phosphorus. The I elat1onsl11p of the loss of d1l!erent forms of phosp~~rus 
with increase in the d:g!ee and length of slope was almost l111ear except for aluminium 
bound and iron allumrn1um 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 us~s; the E~tste~n H_imalay~n. Hill_ region is a unique geographical 
area with a great devers1ty of sotl climatic cond1t1ons mfluenced by altitude presenting 
a wide variety of ~egetation. Howe\er, the prod~ctivity of vegeta_tion of eco~omic value 
is coi:isidered relatively lo~"'.- There. 1s la~k of reliable data on soil surveys, slope, depth 
of soil etc. for land capability class1ficat1on and proper land use 'planning. 

. Land tenure system_; Most of land und~r sl~ifting cultivation is either communit 
or privately owned anJ subJe.::t to annaal cult1vat1on, In some areas land are dev·ct J 
into clan lands or 'Akhings' with a clan chief known as 'Nakma·. Thus land doc I et 
belon" to any individual or the actual tiller. This system. however does not p s ~do 

. e . " k" • · , rov1 e 
suitable environment 1or ta rng !nterest 111 prope~ man~g:ment and developm t f 
land and water rcsow:ces by the tillers of lands. It 1s admm1strative and ~ocial ~~I 0 

affecting other techmcal aspects. P O em 

PAST APPROACHES: 

After independence. S1ovt. h~s tried in several ways to reduce or eli • . t . . 
At first in 1954, a Pilot Pro_1ect for Jhum control was established under ro 1111 ~~ eJhummg. 
to encourage horticulture and cash crop cultivation. This was later ex :e;deJ~artmen_t 
conservation department. Later the department took up the work of~ 

1 
!nto soil 

(terracing) for encouraging perma1!ent cultivation. Since the fourth el~~ opmg land 
programme for the developed lands (1.c. seed. manure supply etc) 1• i , follow up 
No~ expanded programme for pr~paring of_ bnd for permanent c~ltl~~e. e~n taken ~P­
the Shifting cultivators to such . site along½'.rth follow up progra 1t;on and settlmg 
manure and fertilizer suppy but also helping them in constucti~:m\ ~ not only seed, 
been taken up. 0 louses etc. have 

PROPOSED APPROACH : 

Useful lessons have ~een _learnt from past programme of .
1 has emphasised the need ol an rntegrated approach and follow J 1Um control and this 

following steps arc proposed for proper management of land a~~ programmes. The 
jhum affected area~. Water 1esources of 

Land use ~urvey : Intensive work on preparation of . . 
land. water and other natural resou~ces, a_rea by a_re~. and th~nd ~ntegrated inventory of 
land and water use plan should b~ given lughe_st priority. land u 1:velopment of scientific 
data on resource endo~vment_s wluch ~iay be mterpreted With I se su~vey may provide 
con'itraints and potential~ ot_ production from land, Soil surv: le obJ~ct to assess the 
5 d centre should be su1tabil1ty strengthened for the purposC: organisations of state 
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Watcrsl1cJ planning; Sui! anJ w:1ter con;erv:1ti1Jn pr1Jjccts should be developed 
on watershed basis as an inteJr,1ted prJdu..:tion Oriented programme of dc,clopmcnl 
all the way from ridge to the valley. 

Terracing : Terracing is the rnost extcn,ivcly used foundation measure which 
makes possible for u-;ing the land m.Jre inten,ively over years by reducing the danncr 
due to runoff and soil loss. Following p:.iints m:iy be ~-.Jnsidcrcd for terracing. "' 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

{g) 

(h) 

It is not essential to convert entire water.,hed or hillock into bench terrace if slope 
and soil conditions does not permit it. It may be confined to say 1/3 rd or !/2 bottom 
lands according to suitable area . available. 

If due to economic constraints bcn.:!1 terr.icing is n0t p.H~iblc one nuy try Puerto, ican 
terracing which will be very m1H.:h cheaper and in due course of time the area can 
be converted into level terraces. A cumbin:ition of bc,1::h and pJe11orican terracin!! 
in a watershed or a hillock may al,o be followed. ~ 

Construction of bench terraces slwuld be followed by its m:1intenance. The main­
tenance requirement is more during: first year when filled soil remain loose. 

' 
Bench terraces should be inward slopy with shoulder bunds. 

For stabilization and utilization terrac1c ri~ers sl11iulu be planted with suitable vegeta-
tion e.g. grasses. pineapple etc. ' 

For puertorican terraces vegetative barriers e.g. pineapple grasses etc. may be planted 

011 bunds made accross the slope. 

C t . of bench ternces should start from bottom. It is helpful in increasint! 
onstruc 1011 ' . 1· 1· I ~ 

the chance of top soil to remam on upper sm ace o L 1e terrace . 

. · (d ending on availabJl1ly) org:_11_1ic manures e.g. F.Y.M .. compost should 
Sufficient . ep "d 'build up of s.iil ferul,ty Ill newly constructed terraces. As per 
be_ added !0r 

1
~•

1.P1 
CJ•tnic fertili1-ers & micro nutrients should also be incorporated 

soil. test use o JJlOr c' 

b .1 terracing and degree or sl~ipc upl'.-1 which it can be done. may 
(i) The area for endc_ l t neeas or the Stale/Urnon territory. 

be decided accor ,ng 0 

. , be oot Jone by the a;;tual all,itlee or land under technica I 
(j) The terracing_ work ~M\ it'ennomic condition docs not permit this work, it may 

supervision ol st_ate. 0
~' ·• of tl~e area and the money involved may be recovcreo 

be financed by 111st1tut1on 
later on in instalments. 

·nl. There is need and considerable scope for water 
Water resource developnl

1
i~ne;11ary irrigal_ion in the non rainy months. It is 

rescurce development for sup_p -1 ble for irrigation by properly conducted survevs . 
.. te •1reas sur a ~ -

necessary to demarc.i ' . 
. Alongwitll preparrng the land ~for _permanent cultiva­

Providing infr._L struct'.r_r~; drinking water supply. commu111cat1on. school. hospital 
. ti . c,1cilities lrke housrn.=-b· . vided for the permanent settlement of Jhumias twn o 1e1 i, ·I ould e P' o . I . t , I •. , k t"1w facilities etc.~ 1_. r ·ntroducing leg1s at,on o wec1n away t 1e people lrom 

m,tr e Lr~. I·ition· Possrbilrty O b1 ,-•plored. Pr,wision should be made to allot the land 
egis' ' ed tu e 1::., t I t ·11 I · . . of steep slopes _n~. that they develop at ac 1men w, l t 1c properties. This 

Jhummg, 1 ltivator fam1l1~s- 5~. r, milies for development and managment of allotted 
to actua cu . . to Jhu1111c1s a 
will provide incentive 

land. 
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Packa~c of pr.tticcs; After construction of terrac..:s, it is. e.;sential that package 

of practices °should be developed fo~ jhu~n lands fo~ in:reasing H~c pr?du~tion. These 
practices should be demonstrated to Jhu1111as so tlw.t 1t b(:come:; sell repl1cat111g. 

I.CA.R. Research Complex for N.E. Hill Region, has taken up studies to develop 
alternative farming sy~tem to r_eplace jhuming _unde~ lea?ership or_ the Director Dr. D.N. 
Borthakur, Quantitative data 111 respect or tlus region 1s not ava1bble on many aspects 
or jhuming. The study will provide answer to many problems whose answer is not known 
presently. 

I. 

2. 

3. 

4. 

5. 

6. 
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Alternative system of Farming for increasing 
productivity in Jhum lands 

Dr. D.N. Borthakur, R. P. Awasthi and 
Dr. S. P. Ghosh. 
I.C.A.R. Research Complex for N.E. Hill 
Region, Shillong. 

Jhuming or shifting cultiavtion is the most primitive form of agriculture which 
is still in v?.gue in most parts ?f tl:ie North_ Eastern Hill ~egion of th~ coL1ntry. It may be 
delineL, as the custom of cult1vatrng clearings scattered 111 the reserv1or of natural vcne­
tation (forest or gr_ass woo_dlanus) and of abandonin~ tl_1em as soon as the soil is exhausted 
and this includes 111 certarn areas the custom of shift mg homesteads in order t O follow 
the cultivators" search for new fertile land. "(FAO Parer 1957). According to ·rou!.!h 
c,ilculation nearly two million people in fndia cultivate approximately eleven milli~n 
hectares of land unoer shifting cultivation (Muk~erjee 1974). The magnitude and severitv 
of the problem in N.E. ~egion will be further evident from Table I which gives a oetailecl 
account of the total cult,vatec.i area. percentage area. total as well as percentage population 
dependent upon jhum. 

Undulating topography, humid climate with thick natural vege~atio~. low pressure 
on land anu community system of Ian~ tenure were . perhaps prrmarrly responsible 
for givino rise to this system of agriculture. _It 1~ the outc~m~ of age old 

t 
.~t. "'aild c·in be c·illed as the best solution 111 those ex1stlll!.! conditions 

raul ,on , ' ' . • · f I · · ~ · when the human society was rn trans1t10Pal staged rom
1 

mdnt;ng to ag~1Culture an~ _when 

1 
, 

0 
other methods known or systems eve ope 1or restoring the fertil,tv of 

~l~~r~
0
t•~; adequacy of this system to meet the pr~sent food need of the ever increa-sing 

I 
·. tll""r""by· r·iisinl! the standard of l1v111g appears to be completely imposs-

popu at1on anti ~ ~ ' · - d · T bl ? I d · · · . B •, sits other harmful effe~ts as enumerate 111 a e -: an s of s_l11ftmg_ c~ltiva-
I~le. ,esiu~ 

1 
su ort a population of m?re than twenty p~r square mile. This 1s one 

tion c,in \ 1rd !onc:ins which warrants the idea o_f an alt~rna~1ve systems of farming for 
?f the _maJor d t' ,-ty in Jhum Lands with an ultimate oh_1ect1ve of rermanent settlement. 
mcreasing pro uc 1 \ 1 

Basic approach to soh·e the problem. 
. . . , tion has been rightly held responsible for_ crippling the economv 

Shift mg cul!iv,I . , nd therefore has attracted the attention of so many planner~~ 
of the pe?plc of tlus_ re7ion ;.1st, although without m_uc_h succc~s. ~he rea~on behind this 
and administrators 111 11e P oiec 

50 
far made on sh1ftrng cult1vat101_1 m,1111ly confined to 

being that most of the .str ~ cts of the problem. The other studies are in the field of 
anthropological and soc,a ,ispe 

0
;nic surveys. Studies whoolly devoted to the pwhlems 

soil conservation and agrdo-e~?11
1 hy agricultural scientists are very limited. · 

of ,1::?:riculture and its pro uc ,01 . 
~ 

1 
. k of ·iny improvement some ot the simple facts relatin<> 

However before we-~ un d •n ~rder to appreciate the problem. Firstly, jhuming i~ 
to jhumin" has to be cons1d~~e l 'and thus has become the way of life; therefore peopl~ 
the outcoi~e of age-old tra 1 1~1 ·1y with it. Secondly. :lllY i(nproved _technology should 

Id not like to part away ec1s1 ds of the people and is easily acccss1ble and acceptable 
;;~uch that could cater to t~1\~:Cor the opinion that p~rma,!ent solution of this vexed 

t ti 
1 For example, som '. of the whole area. Wlule this may he an acknowledged 

o 1en . . . mplete terracing 
problem Ires 111 co 



fact but in the present circumstances it is neither practically feasible nor going to be 
r~adily accepted by tl1e jhumias as it involves a !ot of expenditure in r[1~ very beginning 
for its C'.)'1,tr Jstion :rnd m·1intenance a, well as Im the development ol 111frastracture. 

The same aspect has also been adequately stressed in many studies. Schlippe ( 1956) 
observed in his studies on the improvement of shifting cultivation in Africa that "the 
first step in the right direction is a thorough study of local agriculture. If we could only 
interpret a traditional practice in_ te~ms of its er\"ironm~nt and ~raditional limitations we 
could certainly find the way to its improvement. Agriculture 1s 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 Ins advocatea to find improvement with­
out doing ~iolence to the limiting framework of tradition and environment. 

While Chaturvedi and Uppal (1953) ob~erved that "the correct approach to the 
problem of shifting rnltivatio~ li~s in accep~ing it ~ot ~ts a social_ ev!I. but rec?gnising 
as a way of life; not condemnmg 1t as an evil practice, out regardmg 1t as an agncultural 
practice evolved as a reflex to the physiographical character of land." Hence. they advo­
cated that while planr.ed land use measures should be taken up with top of hills with 
forest and lower-down with terraces in gentle slopes. the middle portion may be conti­
nued with jhum alternating with silviculture. As far as jhuming portion is concerned, 
thev suggested that crop-planning and silviculture practices should be so designed as to 
(a) 'make fut use of the inh~re:it fertility and (b) to restore the fertility when exhausted. 

Terracrng. land use capability classes based on watershed. use of various crops 
to check erosion and_ improving_ pro_ductivity under jhum have also been suggested by 
other workers (Patnaik 1975, TeJwani, 1975, Gurta 1975 and Saha 1973). 

With the above information as the background, let us think of some of the 
practical ~111d scientific solution~ of th~ problem which should aim for e.volving such 
technolog1e:, and _m1n1gement. pra::t1cei or a!_tenntive systems of farming which 
could p~odu~e maximum per U1~1t area of land ,~1thout impairing its fertility as well as 
att1act Jhum1as ~oward~ permanen~ ~ettleme!1t without disturbing their social structure. 
Progran:ime for 111cr_eas111g product1v1ty for Jhum Land as well as alternative system 
of farm111g are detailed as per Table 3 and 4 and arc discus,;;ed below :-

A. Steps for increasing producth·ity of Jhum Land. 

~ .~h~rt term a~ w~ll a~ long trni:i progra'.nm~ would be required for improving 
product1v1t} of Jhun~ ,tre,t~ wi_Lh the ~dt1111ate ?bJc~t1ve of permanent settlements (Bor­
thak~r. 1976).Thcse ,tsp~cts will be discussed in d:fferent phases because the measu.es 
1equired to be adopted 111 the first ye,1r will differ from the measures adoptt.d durin 
subsequent years. g 

I. Short Term Measures. 

The Governments or tht v·1riow; St· t . d u · T · · 
. I. h·1· . · · '1 cs c1n nion emtones have taken up some schemes to I e 1,t 1 1t.1tc people perm·rncntlv tluouol d , I 

schemes while involving lar!!c sums o'f mo1{cy will ~tl1 ~'1 opment of terraces .. These 
tetelv stop jhuming_ The sh~m te· , . .. ' so a e m~ny mor~ years to com-p . , h k ·1 ~ . , m me,1sures ,,re therefore required to improve produc-

t1v1ty. c ec soi erosion and allow th t" · d ~ . 
the resources of the farmer as \\ell . e f imhe require or developing terraces based on 

,ts o t e country. The measures suggested are :-

(I) Proper land ll'ie planning based on land capability classification. 

In most of these hill regions cultiv·1tio . d . . 
' n 1s one 1rrespect1ve of the slope consi-
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deration and one will be astonished to know that in certain cases, it extends beyona JOO'¾ 
slope. Therefore a detailed survey work should be undertaken keeping in view the natur~ 
of slope. soil depth and prevalent practices to reclassify the lnnd for proper use. The various 
land use classification suggested by various workers may not hold good considering 
local prevalent pr,ictices. However. they may serve a guideline for reclassifying the land. 

(2) Checking soil and fertility loss. 

During the first year after clearing and burning there is an increase in the fertility 
of the soil as reported by many workers and is revealed '.rom the following chemical 
analysis of soil from the Central Potato Farm. Upper Sluflong (Awasthi. 1975). 

Available ( Kg./hcct). 

PH T.S.S. Organic P2 0:, K~O C.E.C. 
Carbon. (m.eq % 

Before burning 5.28 0.10 2.76 3.81 700 21.1 

After burning 6.90 0.80 1.96 5.82 1680 17.5 

Therefore to start with. our end~avour s!10uld be to utilise tl_1is increased fertility 
b raising successful crop. Since there 1s no soil work_ and c~op mixtures are sown by 
dibbling the seeds, there is only chance of splash erosion wlucl~ coul? be prevented by 

•ct· tati·ve cover havmn good canopy before the erosive ram starts. Cowpea-
prov1 rng vege O 

• Tl ·11 
t may serve as a nood crop for this purpose. 101/ w1 also be helpful beans, grasse:. e c.. , . "' • 

in nitrogen economy of the soil. , 

(a) Mechanical measures. 
Puertorican type of terraces. 

. . and burning the site, many big trees and trunks are left unburnt. 
After cle,mng be utili,ed for making natural contour bunds. Efforts must be 

These logs of ~?od can bunds by planting natural grasses or suitable live hedges or 
made to stabilize .tes~ pple In course ~of time these will turn into natural terraces 
horticultural cr?ps h e prnei3 ckii;g soil erosion by breaking steep slopes into number 
The practice will help 11~ c ie ily managed by the manpower of Jhumias family without 
of short slopes and cadn. e ea}his will ~ot go against their sentiments because they can 
involving much expen iture. ay as they are doing in Jhum Land. However, they can 

. in the same w, · · t raise their crops . d v·irieties of their crop 1111x urc.,. 
be persuaded to go for improve ' 

Half moon terraces. . 
t' ultur·il erops i:; concerned. rl ca11 be planted on slopes 

As far as planting of hor 1
1
~ h will permit use of fertilizers, l'heck erosion and yet 

. f terraces w uc 
by making hal -moon Dt of terraces. 
not .-equire developme 

'n and p11rtial terracing. . . . . . 
Le,elb g v~rds there 1s tremendous declir,e 111 product1v1ty 

I . d year on\ " I . ,. I . from the t 11r . ' forced to think of ot 1e1 site ,or c earrng .ind Jhuming. 
Since Land the Jhumias are third of the total area towards the bottom of the 

of the Jhum . bl'e to terrace onlyhonei·eld .15 the jhumias can take their food crops like 
I Y be destra • set e Y ' ·,· · · · t ma . .11 help to 1ncrea t inputs like fert1 1zers. 1mgat10n, better varieties 
slope. This_ WI millets etc. with be\~~tices. rn such a case, the yield obtained_ from these 
padd~, maiz_e, ood rnanageme~t P obtained from ~he \~hole area. Becau~ 1t ha~ been 
combined witt g qual to th~ yield nearly three times ll1 ttrraces as compared to Jhum 
terraces may ldep:r unit area increases 
foundthat y1e 



66 

Land. This will not only help to incr~ase the yield but at the same _time re_le:1se ?ther land 
r f ti· -r u~e like fodder and horticultural crops to check erosion which w1!1 also be , or u1 tc "' • • · I d · · 
, r-e of extra income to the farmer. This will not mvolve muc l expen 1ture as 1t can 
<1 sou '-' · · ' r ·1· TI . ·11 I b d . be easily done by utilizing manpower from Jhumias ,amt 1es. 11s_ w, a so e goo_ pr~-

·t1·0n f,ir the Development Department who can cover three times more area 111 unit post - . 
1 

I · 
time and with the same amount they can sett e more popu at,ons. 

Water disposal system. 

Suitable water dispo~al system should be developed. As far as possible, locally 
available material shall be u,cd while developing such systems. 

Water harvesting techno!ogy. 

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

(b) Soi! management practices. 

CoYcr crops. 

This is the surest and chcarcst :''ay of avo_iding_ the direct beating or striking effect 
of rain-drops on unpro_tected s~)ll wh!ch otherwise w1!l be ~etached and transported by 
runoff water thus causmg ~ros1on. Smee crops vary 111 thelf ef!ect on checking erosion 
by way of their gro_wth h_ab,t, roo~ sys_tem _and ca,~opy cover,_ ~hen proper selection should 
be given due cons1derat10n keeping m view their adaptab,hty to the environment and 
quick growing habit in relation to rainfall. Some of the crop which are ideal for this pur­
pose include co~-pen, ~eans,. leafy veg:tables, _fodder crops etc. They should be sown 
either singly er in rotation w(th the_ main crop 111 such a way that they form a good vege­
tative cover before the erosive ram starts. 

Strip and mixed cropping. 

_ ~oil erosioo loss o~ gen~le slope ~an be ap!?reciably 1!Jinimised by sowing erosion 
permittm_g cro~s al!crnat,n_g_ with a stnp of erosion checking crops. Depending upon 
the _location, cl1mat!c cond1t1ons. such typ~s of crop~ can be selected. Pineapple where 
~casible to grow. wil! serve as a good 1::ros1on check111g crop besides providing an extra 
income to the cultivator. 

J\1ixed cropping_ which is the most prevalent practice in this region should be 
e;.coura~cd. The selection of crops and sequence of cropping should be ,nanaged · h 

~ ' ·1 · I Id t II I · " · ' tn sue :1 way th;it tne J 1um1as s mu_ ge a t 1e_1J· 100d requirements from the same field all 
round the year. The crop m,xt urcs may mclude food crops like paddy 

01
. · -

11 b I ·1 d b D . , ,uze, m, ct vegeta le crops, puses, 01 see s, tu er. crops etc. uc to d1Iferent f!rowtf1 il'tb"t r 
11 

' 
· ·11 "d t · t I fi Id ~ , 1 s o 1ese crops. ,t w1 prov1 e con 1nuous cove1 o t 1e 1e , and organic ma"'ter fi -

1 
· 

·11 I . I I I . ·I k. · ·1 · ''• , X Ill rogen and thus w, u t11nale y 1e p 111 c 1ec mg so, erosion and restoring fcrtilit f ti .
1 Y O le SOI • 

Rday cropping. 

Since mixed cropping is already in practice by the Ioc·il J·h., · 
1 

. 
· d Tl · · J b · ' t..mias re ay cropping can be easily adopte . us 1s t 1e est way of providing contin ' . 

restoring the soil fertility _and increasing the per capital income t~us protective c~ver 
shOL1ld be SO\Vll or planted 111 such a manner that before the main . ! ~he farmer. C1ops 
should he sown. However, while adopting this system ge,~er ~1 OJ~_ is _1arvested, another 

' a P1111c1ples of relay cro-
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pping sh,l,ild be strictly adhered to. For example, no two crops should be 0 rown in succlss­
ion which arc likely to suffer from the same type of diseases and pest;. If one crop is 
deep rooted, another one should be shallow rooted so as to exploit the nutrients from 
different feeding zcnes. For n::stor,Ltion of fertility at least one legumunous crop should 
be included. 

Green maauring. 

Normally the idea of growing crop.:i purely for green m,tnuring purpose in site 
may not gain favour from tlv:: cJ.!tivators. However, this can be done by raising the 
crops in some small portion oftl1c land, c:itt1114 the green m·:1tter from tlus area and spread­
' ng the same in remaining_porti~n~ of _the entire !_and well 111 a_dv51nce _of rain sl~owers and 
incorporate them in the f1el~. 1 Jus ~ill help to increas~ ~he tn(1ltrat1on_ capacity of the 
soil by way of addition ?~ litter wh1cl_1 aft~r accomp<_>s1twn_ will ~urn 111to humous and 
ultimately add to the fertility of the soil besides check111g soil erosion. 

(3) Improving productivity through crop management practices. 
Impro\'cd rnriety. 

Leavin" a,ide all other measures for _increasin¥, ~rodu_cti_vity, introdcuction and 
adoption of s~itable _ili~h yield_ing dise:1se res1s~a_nt vanet1es of d11T~rent crops ~ill contri­
bute a major share 1n 1m~rov111g the P~\1duc~'.v1ty of. th~ Jl~un:i L1_nd. !-f_owever. ~he 

,. · t· 1 ~qu,·rcnietits for drlTerent agro-c,11nat1i.: zones/regions wrll widely diller dependmo 
\•.lrlC <I fi.; . Tl I (i . . . I b 
u on the altitude, rainfall and cropping patter~1 etc.. . 1ere 01_e, ,vanet1es s 1<_>uld be develo~-

pd k • · 
1 

view all these factors mcludmg d1se,1sc 1res1st<1nce. Besides these atti 1_ 
pe edepmvtg_ 

11

1 sllould be ·ilso kept in mind so that it could be well fitted in the crop ping 
butes. ur,1 101 ' 
sequence of the region. 

Cro11 planning . 
. , . , plannin!! results in low return per unit aroa by reducing crop yield 

Dctectl\C crop - . ti ' '( 0 ·111 e''Oll·J'llY or tl1•' I', b . . . ·f I cro Janning can i:nprove ~" ovi.:, -. -- • ~ 1,1rn1er_ y susta1-
wlule success~ . PP Th~refore the selection ot crops. to be grown, their sequence 
ned crop pr,i uctwn. t _i.: ·tcin!! etc should be so planned so as to produce maximum 
plantin_g time, seid t:, e,_r 5f;sential f~·od and nutritional requirement all round the year 
per u111t ar~~1-_. mee th;f: labour inp:it in a rational manner. W!th the e.xisting method 
and als~ distiibute d JI 

111 
the .liwmias can hardly meet their bath ends throughout 

of growing crops. un e~ o?P' montlls in a year, nearly 3 months (from April to June), 
the year. Ratltei: ou .1 troots jacki'ruits and be cnntcnted. Therefore, besides their 
they haw to su~~l\'e on wr le . wh~·it by sLiwing it during Augu~t-September which will 

., rt thev prooucc ' 1 t ti · 1· d · Khan! cnips, -
1 

. 
11 

February-March, t 1ey can mec 1e11" oo requirement 
be ready for harvest c unn.::-
throughout the year. 

• 1 . and fertilisers. 
Use of manures, ch:!11lll'3 s . 
. · -11-. .,1.,,.1t])'t.?llhanced after cle,rr111l.! and burninl! 111~1-. 1·s . ' . . . f the SOI s "' v• • . - . .. -· "' -

Since tht tcrt1ht_y ~ ._ ·s in the first year ~I Jhum land_. However, 111 su~:'cquent years 
d or ·idding any tcrttl_rzci . ·iv be ·t c.Jcs1rablc practice Lo apply fcrtd1zc1 s in order 

no nee , de I •tuig IL 111, • ' . • • . •. · d · . · . . . 
when fertility st,11i'1s· 1/p~tential of the crop v,~~·1_el1cs ~1_ow1~, ~~/nu t'ou~ use_ ~f lert!hzers 

. to exploit the _ru y1e . nts is the surest way O ,,ncre'.1s1ng:t S~!~ .' et· pro uct1v1t)'. W!l_hout 
. 1 in , maJilr nutrre , . ii But under t 1c p1 es~n c_11 cu1~s <tnces, one sigrnfieant 
~upp .Y. g tile t·ertility ot the ::.o 1· Id b" borne in mind 1. e. its application should be 

1pa1n11" 1· t· n s 1011 " f 111 ~f- •··i·tilizer app ,ca 10 t'rnced area and that o half 1110011 terraced arc·t 
•ispect o .... l/3 d bottom t: ' I · · d b '· ' . ~t icted to the r . ·11 slope area can however_ ,e m:11nta111e y m1nipulating 
only .1 e., ·f·t of the rest of the hi . g fertility like inclus1on of lcgum crops fey f-lrmin 
The te

1
rtr_ '. Ygro-techniques of reste1111 ' , g 

the ot 1e1 d 



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 &oil 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 mil productivity. 

Weed Control : 

Weeds 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 packet!> and 
by smoothering effects 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 tir!'le for some subsidiary source of income. 

Water Management. 

Water use technology based on watershed management should be worked out 
make effective use of available moisture, its conservation for maximum benefit of 
the crops and human beings. 

Plant Protection. 

Suitable plant protection measures should be worked out to protect the crops 
from various posts and discuses. 

Use of Implements. 

Suitable implements should be designed Lo suit the local conditions for various 
cultural operations. 

Long term measures. 
(i) St'.idy o~ Ra!nfall Pattern : The rainfall pattern, its intensity, etc., should 

be thoroughly studied 111 order to check soil erosion. 

• . . (ii)_ ?eYelopment of_ !e~racer; : The gradient of the hill slopes, soil type, depth 
of sod etc., should b~ studied_ 111 order to relate development of terraces the width d 
slope as well as their retention. ' an 

. (iii) Water ~onserrntion : To study various methods of conservaf f · 
111 tem~ccs under _different soil and gradient conditions, such as depth ~~~ om:~~Ju~~ 
plougl11ng multcl111rn:, crop coverage not to expose the grourid etc r d' · · · s~ d. . ~ 1 ., ,or recommen mg 
proper me,LsUl_es. tu 1es on water s 1ed management water harvestin t h · h Id 
also he earned ou:. g ec nicqu~s s ou 

(iv) Cropping Pattern : Cropping patterns under irri ,. d, ct . · · · 
should be worked out. Since growing crops in .1 m· t . gate an ramfed cond1t10ns 
. Id b I . , ix ure is a common habit f th f. 
1t wou c wort nvlule to work out the mixture of d . ~ e armers, 
crop compability studies. crops an theu- spaclungs based on 

(v) Use of Implements : Suitable yet hard) . d . 
should be tested to recommend them in the farm,·n Y ant easy to operate implements 

g sys &m. 
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(v~) Studies on Effects of Burning : Rep0rts indicate that the peocess of burn inn 
leads to 111creased yields. Fur:ther. there is indication that the pH of the soil also rise~ 
as a result of burning (Awasth1, 1975). It would be worthwhile to undettake basic studies 
on the effects of bi.lrning on land preparation. fertility pH. Micro-organisaml status 
soil borne pathogens etc., to see if burning can be used to the advantage of the farmers. ' 

(vii) Building Up Soil Fertility: Chaturvedi and Uppal (1953) suggested that 
~(though the _'Taungya'. ~nethod of_ alternating a~riculture with silvi~u(ture helps in build­
ing up the sot! and fert1lity, the time gap required does not permit 111troduction of the 
system under the existing pressure of land. However, they advocated the use of legumin­
ous plants like Acacia which fixes nitrogen, becomes mature in about eight years.~ when 
the bark can be used as a source of tannin while the wood can be used as fuel. Studies 
on such lines may be helpful to build up soil fertility quickly. 

(B) Alternative System of Farming to replace Jhuming to permanent Cultivators. 

Having discussed in length the various n:easures to increase the productivity of 
of jhum land, the question of how to replace tlus wasteful system of _agnculture to per­
manent cultivation still remains to be answered. ~ome of the alternative systems which 
can be thought of, keeping in view the phys\ograph1c character ~f- land. climatic limita­
twns, food habits, natural resources. social c~stoms and trad1t1o~s a_n_d over-all_ genera­
lised picture of the region as a w~~lc. 11_ny ?e 111 the ~:itte_rn of d1vcnhed far~mg a_nd 
include a blend of system compns1~g of agncultur<!. ~01:t1cultural c~ops_ comb111ed with 
animal husbandry including fisheries and p~ultry fa. ~111g, _But this_ will be as phased 

ro ramme and we have to move slowly adopt1n~ the roltcy ot persuat1on, _demonstration 
~nlfundamental research of applied nature to wm the confidrnce of _Jhu~ias. f\ny haste 

t t Ive this vexed problem at a pen stroke may result m dismal failure and 
or an atemp h / 

5
~ y of the whole concept will be defeated. Some of these phased 

the very P Ifoslpt 
1 

native systems of farming had been depicted in the chart. 
programme o a er 

Ai:riculture. 
f _. ltunl production on sustained basis may be solved by terracing 

Problems O agi icu re~ by pncl ising all improved technology of increasing produc':. 
the I/3rd. of thedbotbtom ~iscussed 'in the prececding paragraphs and therefore need no 
tion as has alrea y een 
more elaboration. 

Role of Horticultural Crops in Alternate System : 

ill Rel!ion, whereever Jhumin~ is practi~ed, . is considered 
The who~e of N.E._H {nt horticultural crops. F_ru1t ~rop~ like c1t~us, banana 

to be ideally suited for dif~e~ tcd crops for low~r cle~at1on s1tuat1ons. wl!Ile temperate 
J·neapple guava are well .i op d ·Lpples aic bemg tned successfully at higher altitude 

P • 1 peat an , b 1·k · fruits like peach, p ~n~, d"fferent vegetable cr_ops, tu er. crops I e top,oca (cassava) 
situations. In add1t1on I ato and plantat10n crops like_ are_canut, black pepper. 

1 casia dioscorea, sw_eet pot ccessfully in different agro-chmattc zones of N.E. Hills. 
co Jee ar~ also being c~lt1vated 1~~1dopted horticultu~al _crops may bec~me quite remunera­
cso · t'fic cultivation ot these w_e e,·y well be tried Ill Jhum land for improvement of the 

c1en 1 . and may v 
tive in suitable reg10ns 

Jhumias. tem with horticultural crops, 

I d as alternate sys 
I J·hum an s, d 

. n . ' be suggeste . 
practices maj 

two types of farming 
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(a) Short-term till the permanent settlement of Jhumias : 

Like the cropping pattern follmved 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 vcg~table crops 
like chillies, sweet gourd, beans etc., may be planted during the late growth phase of 
the 1st. 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 fo1 m 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 pe1colation of nutrients, will reduce the losses due_to sheet erosion 
and will help in developing litter layer on the surface. The sl1ort duration horticultural 
crops mentioned above will also help in transferring sub-soil nutrients in the top soil. 
thus, the advantages of following for 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 permanent settlement : 

The upper portion of the hills (above 30 % slope) may be cowred permanently 
with perennial horticultural crops species with suitable inter or companion crops. The 
fruit plants may be planted by making half-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 (900-1500111) 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 varieties like Valencia; 
in pineapple varieties 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 dilTercnt tem­
perate (stone and pome) fruits at Meghalaya (Shillong), it is reported that plum varieties 
like Elberta, Santarosa, Doris, Satsuma etc., peach varieties like Alton, Kiaora, pear 
varieties. William. Bon Chretien, Fertility, Conference,; appricot varieties; New 
Castle, Apple varieties, like William Favourite, Lady Sudcly, Cox's Orange Pippin 
King of Pippin, Prince Albert etc., may be tried successfully in the N.E. Hills Region. 
I_n the comparatively warm tem!)erate zones, low chilling requirement peach varieties 
itke Sharbati, Sufeda, Florida. Sun; plum varieties like Alucha, Calcutta, Jardalu, 
Ladakh and pear V.Jrieties like Smith, La-conte may be found to be successful. Selection 
of suitable intercrop of companion crop is very important for young pre-bearing fruit 
~rchards. As a general principle, the intcrcrops should be renumerntive but the rcnumcra­
t1011 should not be at the cost of health and productivity of the main orchard trees. Shallow 
r~oted leguminous crops which may develop thick soil cover during early monsoon period 
w1_ll be considered ideal for this region. Thick vegetative ground cover will protect the 
soll from erosion as well as they w0uld control the weed growth considerably. Crops 
like soya bean, cowpea, beans, peas etc., can be safely tried in suitable agro-climatic 
zon~s. With proper care and subsititution of extra fertilizers even crops like ginger, tur­
r?1cnc, certain vegetable crops like brinjal, tomato, swe(·t potato can be gro,;n in the 
first 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 ~ricd in comparat~v~ly degraded lands. In arecanut plantation, pineapple 
m_ay be put as 111tercrops at the 1111tial stage and even a planned mixed plantation 
of arecanut, black pepper, large cardamom and banana is possible for certain areas. 
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DeYclopmcnt of Animal Husbandry including Fisheries and Poultry farming. 

Sources or subsidiary income will have to be encouraged in order to improve the 
standard or living of lhc jhumias as well as to infuse into them the idea of permanent 
settlement. 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 product!on 
technology in hand and sound research b::ise, 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 JHUMJNG 

Jhuming (Shifling cultivation) 
I 

I - I 
Denunciation Soil Erosion 
or forest I 

I _I __ _ 
,~- I I 

Ecological Source of Stream and 
imbalances water Reserv0ir 

Eliminati0n Silting 
I 

Floods /--

Loss of 
Fertility 

I 
I 

I 

I 

-- I 
Low 

Technolof.Y 
I 

I 
Labour 

Intensive 
Non Sub­
siiliary 
Income 

Low 
Production 

Pressure 
on Land 

r 
Social 

I 
I l--

oeroda- Social 
tory deve- custom 
lopmental I 
Programme I .

1 Large Famr.y 
Size 
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Table J. Cultivated Area. Area under Jhum, Percent11ge Population Depend~nt 
on Jhum and percentage of Jhum Area of N. E. Region (1971) 
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Table 3 : Programme for Improvement on Jhuming for High Production and Permanent Settlement. 

\ \ 
Proper Land use Planning Based 

on Land Capability Classification 
(Forest/Hort./Animal Husban­

dry/ Agriculture) 

Checking Soil and Fertility Loss 

Mechanical Measures 
-Contour bunds 
-Graded bunds 
-Half Moon Terraces 
-Levelling (Mechani-

cal/Nat1:1ral) 
-Water Disposal Sys­

tem 
-Water Harvesting 

Technology 

Soil Management 
Practices 

-Cover Crops (Before 
erosive rains) 

-Strip & Mixed Crop­
ping 

-Erosion Checkinµ 
Crops 

-Relay Croppinµ 
-Green Manuring 
-Use of Chemical, 

Improving Production through 
Crop Management 

Practices 

-Improved Variety 
-Crop Planning 
-Weed Control 
-Water Management 
~Plan· Protection 
-Use of lmplemem 
-Soil Improvement 

Long Term Studies 
and 

Measures 

-Study or Rainfall Pattern 
-Development or Terraces 
-Water Conservation 
-Cropping Pattern 

(Mixture, Compatibility Sequ­
cances under Rainrcd & Irri­
gated Condition). 

-Testing & Designing of Imple­
ments. 

-Soil Rejuvenation: 

-1 
w 
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Impact of Shifting Cultivation on Wild Life 
in Meghalaya 

S. BISWAS and Dr. A.K. GHOSH 
Eastern Regional Station, Zoological Surrey of India, Shillong -3. 

Widespread modification or destruction of tropical fo1ests is of concern to scicnl isb 
because of thei!" ecolo_gical. di_versity. c~rn1pl~xity ~)r structure an_d ~ichness in specie~. 
Within the trop1cal region. int11'.1a~c rebt1onsl~1ps e~1st between the indigenous populations 
and the forest, and the forest 1s important lor s01l anj water conservation. Because or 
their e.:tent, biomass and dynamic:;: tropical forests a_lso play an important yet litLlc 
understood role in the global ecolog1cal and atmo~phenc balance of the biospl1e1e1. 

The growing c~ncern at the govt. l~vel. for ~ne vanishing natural resources has 
become apparent only m recent_years. The 111tncate Jut often much overlooked relation­
ship of man and his surroundJJJg _nat~re has now teen reasonably _focussed. it wont 
be too much to expect that a consc1ent1ou~ 9ovt. .. 1rnuld request advice on the potential 
environmental e/Tecls of a prop_os~<l ~r ex 1st in¥ agrn: 11l_lural systen:i fo1 an area of tropical 
forests, or a construction of a 1mgat1on ?a~1 Ill '.111 and Zone. 1 he present paper, how­
ever would focuss the view of Conservat1orn~l with regard to a ageold, traditional system 
of ,~griculture and its impact on a very important aspect of natural resource i.e. 

Wild Life. 

The term wild life encompasses all l'aunal_ an<l lloral wealth _fou_nd in. nat_ure. The 
scientific value of Wild life has only_ bee

1
_n _re,dtl1sed

1 
f~·on~ the teg

1
1 1111f1111g 

1
ot this Century 

ft an has experienced the result ol un 11mtc exp 01tat1on w 11c 1 o ten 1ave left nothing 
tu~r :st mass of barren arid ,_irea, erod_cd and __ bar~ land_- .. All th~se led to extinctio!1 of 

b Of Plant ·rnd a111 mal species whll:h h,ne v,1111shed f1om the surface ol the 
a nurn er ' ' · I 11 I . .,,, k I d 

I 
r. r aiid c·tn not be recreated wit 1.a t 1e sc1ent11ic ·now e ge. The destruction eart 1 ,.orevc ' . . . 1- 1 ,1, · · ,.r, . . , · I · f ·i·b't•t the mterrupt1on of .1 uo, c1.1111, 111t.:11t:renct: w1t1 environment 

0 a 1da 1 '1d'ev·ist·iti·ng results· but in all cast:s. where there is <lirect competetion for 
can pro uce ' ' - '· · · I · · bl I 

d b t e 11 llunnn •md wild a111mals. tl1e an1ma s 111ev1ta y oosc. 
Ian use e w e ' ' 

Tl t t Of Meoli·il·iy·t with is enormous natural wealth can now proiect the 
1e S a e e ' ' ' . · f' ~ .J . fi ,
1 

The fauna of Meghalaya (Pm~iarily I he m'.1111ma 1an '.tuna w_ould _be_ 111volved 
~ibov~ .t~ s. . ) is exceptionally intcrestmg from h1ogeograpl11cal po111t ol view. The 
m tlus d'.scu~

1
~nosi.tion oft he fauna can be said to be in a d)'.ltamic pha_se of biogeographi­

present d,i_y c . P. t ly ·issoci'lted with the gcomorpholog1cal cvolutwn of the area and 
cal evo)utwn rnt

1
1m•

1
1 e ~p·rn 0'r time for natu;c to reach this phase. 1t is from this north-

·t requned a rat ier ong s ' f I bl't t· f P · 1 .• r which Me halaya is a part. t 1at _t 1e o 1 {'fa 1011 o _re-tertiary Tethys 
cast ln~ia, 0 d cing in it wake a land con_ncct1on between the Indian peninsula and 
sea b~~,tn, P.~0 . ~ ,ass to the north. The region. ~hen om~ar<ls, served as a great funal 
the rn,un Asiatic 11 which Jndo-Chinese ele~1cnts ol the_ onental fau~a and also that of 
gate ~vay. th:ough read to Indian subcontm~nt. _Even in I he Post tertrn_ry period. Assam 
Pal~earct1c_c_ould .sp" ·1t athway for funal invasions. In the rece_nt times a geological 
regwn rem~me~ a e~e, . P . 1 be observed between notheast India and rest of India 
and climatic d1~con~11~bul1ty_ c,t1l11e G·tro-Ra1·111ahal Gap which acts as a filter ban iar in tl1•' 

· · · d ly vrs1 e 111 ' · I · ·1 I f ~ and this 1s rec1 1 • • 1 in either way. Thoug 1 pmnan y t 1e auna of Meo)nlay·t 
· d. ·perS'll of mamm.t 5 · bl l · t 1· p · "' ' ' effective ts . ' . . vertheless it has a vana e ac mix ure o en1nsular elements 

are Indo-chrnese ong~'p,:1~e·1rctic montane elements and as a result a highly diversified 
Ethiopian elements an ' ' , 
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and complex a~semblagc could be ~cen; many of" the relic~ spct:ies of the southern Penin­
sular India, mostly confined to the western ghats. have closely related species only in 
Me~halaya and adjacent areas. separated by a gap over one thousand and five hundred 
Kilometres. 2 • 

The tropical and subtropical moist evergreen forests ensured the survival or the 
rich mammal;an fam:a in Meghalaya region and perhaps_enh~nced the pace of the speci­
ation by affi.1rding more ecological niches than was pos?1ble tn the dry deciduous forest 
areas. The richness of the fauna can immediately be evidenced when one encounters the 
facts that more than 48 '.'.-~ of the tol.d number 0f mammalian genera, known from the 
cnti1e Indian subcontinent. could be seen in the Me_ghalaya; at least 9 genera i.e. Tupaia, 
Anouroscx, Nycticcl;us, Hyloh,,tc'i, Athcrurus, RI11.d1omys, Cannamys, Chiro1wdomys 
an<l Mh:ronys do not occur any where in India except in Mcghalaya and its adjacent 
areas. J t may be admitteJ here that the present knowledge. even abolit the larger animal 
groups, is far from complete but nevertheless Meghalaya can proudly present more than 
106 species. out of about five hundred species known from India; this figure when com­
pared with related figures 3 available from Assam ( 101), Arunachal (55), Manipur (26). 
Nag,:land (50) and ;,1izoram ( 10) immediately indicate the unique position of the state 
even amongst its neighbours in Northeast India. 

With above background informations one may now pon~er over the fact how the 
traditional method of shifting cultivation could play any role 111 the depletion, destruc­
tion and long term disturbance in the total evolutionary proc~ss. It is wellknown that 
lite shifting cultivation. originally followed. allowed ,_L long penod sufficient for regenera­
tion of vegetation. after the initial felling and burn111g and before the_ initiation of next 
cycle. It may be presumed that the long interval allowed, atleast partially permitted the 
ori;;inal habitant to readjust after initial di5turbance. But the practice has since 
changed with ever increasing human population a1_1d consequent demand for more food 
st~pply. , The proc~ss as a_ result is not only alTecttng the total _output at: per unit area 
ol land (occause of short interval between cycles) but also leadmg to quick depletion of 
the forest resources. Of the 22,500 sq. Km. of total area or the state, 8:500 Sq. Km. are 
undc1 forest and resen·ed forest constitute only 900 s9. K1_n. The total lorest area consti­
tute about 38 % whereas the forest policy or govt. ol India rccommendc~ that hilly are·t 
shoulJ havt: at'.east 60 % under for ~st cover. 4. The figure~ amp_ly exl~1bi_t the trend ;r 
forest explo1tat1on. The absence of green cover and _destruction of the v1rg111 forest cau. 
serious disturbance in the territory of the Wild an11nal and consequently they contin~e 
to_ make an atte.mpt ot survive initially 1ctreating int_o the dt_epcr fores~ but finally bein~ 
lei t at mercy ol the exploiters. Tl1e cxpe1 ien~~ _gamed _dur_1ng extensive surveys in th~ 
area _clearly 1nJ1cate that a~ the pcrs_ent rate ofslultrn~ c:ult1vat1on, we have alr~ady cros~cd 
the limit and the method 1s bu:om1ng less remunerative and ~o. compensate tlus Joss more 
land :trt~as under forest cover is being utilised and even the ddlicult terrain, so far sustain­
ing th~ relict virgin forest arc now being dC:strnycc!. In a recent survey in Garo Hills lhe 
~hanging ecosrstun showed t}1at _how the small river ~y;;tems have be~n affected by the 
mtcrforence ot man by way ol felling of t1ces. de:,tructton of the top soil and exploitation 
of catchment areas. 

J>ro-:ess ol" aforestation r,rcsently pcrsucd by the Govl. may be regarded as a desir­
able step for soil conservation and also to replenish the depicted forest wealth. But the 
vast w:-alth 01_· Wild life originall~ aJoptcd to the virgin forest and bein~ threatened every 
day with the mcrease demand of land, could never resettle themselves 111 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 '?xcellent opportunity 
for evolution of a number of unique species, each adopted to parltcular ecological niche, 
could never be restored if once destroyed. 
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A number of species once distributed over brne areas over the state have already 
f<;>uncl t~1eir pl~ce in the list of protected species as they are fighting a last battle for su~­
v1val. fhese !~~lude some of the unique animal species e.g. Clo1!<.led Leopard / Neofcl 1: 

ncbulosa (Gnfl1th), Golden Cat (Fclis tcmmineki Vigors ~u,d Horsfield), Hoolock 
Hylohatcs hoolock (Har)an) Leopard Cat (Fclis bcnglensii Kerr). Slow loris Nycticcb~s 
ca~1c1mg (Boddaert), T1~er P~nthcra tigris (Linn.). and Wild buffalo Bubalus ~ub~_hs 
(Lmn.). All the foregomg ammals have been included under tile schedule I ol \\ ild 
life (Protection) Act, 1972; ~imilarv some more animals under schedule 1' and Ill of 
the san~e a~t may be cited!'!· g. Jndia1~ Bison (llus ~aurns I-I. Smith): Capp_ed l:.l~g.ur 
Prcsbyhs pilcatus (Blyth). Stump tailed Macaaue Macaca spec1osa (F. Cu,icr). 
Flying Squirrel Petaurista pctaurista (Pallas). Giant squirrel R:1tufa !Jicolor (~parrm:~nn)) 
Hog badger (Arctonyx co!laris F. Cuvier), Indian elephant (Elcphas max1mns Lum. 
Serrow Capricornis ~umatracnsis _(Bechstein). Wild clog Cuon alpi_nus (Pallas) Leop~ir~ 
Panthcra pardns (Lmn.). B:irkmg deer Mnntiacus muntjac (Zimmermann). ~ 1~1t,a 
Axis axis (Erxleben}, Hogdeer Axis procinus (Zimmermann). Himalayan black be,ir 
Sclcnarctos thibctanns (G. Cuvier). Samb:ir (Cervus unicolor Kerr) an? ~10th ef J 
Mclursus Nrsinus (Shaw). The continuance or the process of shifting cult1vation wou 
no doubt add enormous risk to their life and could everi lead to total extinctirn of a nurber 
of already threatened srecies. not only from Meghala:1a and adjacent areas b•Jt also rom 
the face of the earth. 

The solution to this problem would perhaps be as difficult to suggest _as the pr~~~ec~· 
itself. Paradocically inspite of great wealth of sciehtific information available 

01
~1 d is 

it is no~ used a!1d infact in the monodiciplinary for.n in which it has _be_en c,om~~etalk 
now bemg considered unuseable, for development planning. Perhaps it is e,isy •t of 
about the~ need to break down the barriers, but it is difficult to per~ue as the . u;ii ~- ~i 
analysis employed differ considerably from one dir:ipline to ,1.110ther a nd i'in 111 

t~r ~"'-0 j­
plinary efforts .:ould only \UCC(ed if each research worker must adopt ~o t 1ef mcan

10 
and 

o~hers and possess the lle~ibility of thoughts. With the impleme_nt:~twn ° m~ural and 
Biosphere programme wluch has been formulated "to develop withlll th.: r the bio­
social sciences a basis for the rational use and conservation of the resourcl:s 

0
.ronment. 

sphere and for the improvement of the relationship between man an~ the ~nv~ay hop; 
to predict to the consequences of Lo-days action to tomorrows world , on ti thouohts 
for s011'lc global action in limited MAB project areas. But in Meghalaya. lC "' 

perhaps need to be translated into action without any further delay. 

I. 
2. 

3. 

4. 

5. 
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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, 
part,cu/ar/y of the north eastern region of India. has always been marked fort he following: 

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

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

(c) 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. sesam11m. 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 area 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 horticultur; that prohibits the use of land for the production of paddy. 
cotton. etc. Needless to say. this course of reasoning is futile for demonstrating even 
in a very general way that shifting cultivaqon is a backward technique. The argument 
has some relevance for those areas only where the alternatives for producing the same 
crops arc 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 co~ld 
be shown that in all hill areas. where shifting cultivation is done at present, terracmp 
and contour bunding was feasible, and hence permanent cultivation of crops, then obv1-
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, sou_th 
of <;"howmanu in Manu police station. the entire Ganganagar area in Teliamura police 
stat~on. eastern sector of Gandacherra police station, and many other parts of the 
tern_tor~. Even by Tripura government's own admission the scope for permanent 
c~lt1vat1on b_y terracing or contour bunding is very limited in those areas, an~ hence, 
either the tnbals should be persuaded to give up in favour of permanent horticulture, 
or be allowed to do jhum on scientific lines so as to cause minimum soil erosion, Joss 
of soil fertility. and destruction of forest wealth. 1. 

. l_"he destruction of forest_ wea)th is a familiai argument advanced ag~inst shift:~g 
cult1vat1on. Undoubtedly the Jhum,a burns away the forest as a part of his pre-sow g 
preparation of the hill bed. In Mizoram and Tripura they burn but only bamboo for· 
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ests for this purpoie. Wlrnt are the alternative uses of these bamboos in the deep interior 
of the hills ? ff bamboo based paper mills. for example, were set up, then a demand 
for these bamboos would be generated. The jhumias would soon discover that the bnm­
boos which they burn indiscriminately have a market value. They may ber!in cultivating 
the bamboos for sale instead of burning them away. 2 Till that time the burning of bamboo 
forests for the purpose~ of producing food crops: may not be regarded as altogether an 
irrational behavior. 

To an extent it is the national forest policy which pcrhc1ps is responsible for some 
of the unplanned_ criti~ism of ~he shifting cultivator. The National forest policy pres­
cribes that one tlmd of the national land surface should be under forests. In much of the 
plain areas . of the country there arc not much o~ forests_ left any lon~er. The 
plainsman will presumably be reluctant to grow fores! 111 one third of the terntory under 
their possession, and, t~ereby, fo~ego ~he alteranatrve uses ~f the la_nd._3

• The tribals 
Jivino in hill areas can, 111 such a s1tuat1011. be asked to sacnfice the1r livmg for forest 
area~ and thus make up the losse5 incur1ed in _the plains. ~ 

The felling of forests becomes necessary 111 t1le context of clearing the hill bed 
for cultivation. Burning of the sam_e ma_y. however. be viewed f~o~1 two angles. Firstly 
the hill slope is not re.idy for ~owmg till the ac~UflHilatecl_ de~ns 1s somehow or other 
disposed ofT. Secondly ~he bL~rn111g of forests provide the s~il ~v1th potash, a m~ch needed 
manure of which the hill sod of tl_i~ north ~a~tern J~dia_ 1s generally deficient•. The 
clearing of forests is a ncessar;,' _cond1t1on of sh1ft111g: cult1vat1011. but the supply of potash 
· ·sibly the suflicient cond1t1on for the same. Tli1s may be the reason why even when 
~~f~~ound is clear cf the jungle~_ at th~ end of a y,!ar or two of shifting cultivation, it 
ha~ to be aban,:oned for ~udch

1
p
1
en?? asd1s necessarybfor ~he gr

1
.o,.wth of forests_ t~ ?e recon­

verted into potash. Instca_ o 
I 

oo"mg own up~n urn1~1f o 
1 

,ore,ts_as a prnrnt1ve ph~~­
iueaon it remains for a s_mtab e agency to expe~1ment wit 1 a teranat1ve sources of fertili­
zers. Prima facie there 1s no reason why substitutes should not do. 

II 
Clearing the jurigle : 

In the literature on shift in~ cul~ivation _it is often tii:nes the same cr!tic who accuses 
'h . f C'lllsing deforestation 111 the lulls. and adv1se8 them to switch over to (a) 

the J umias 0d ~lt.iv·ttion or (b) horticulture. They pay litt'e attention to the fact that 
either terrac~ iultiv-~tion 'and horticulture preclude the use of land for forestry. T~ 
bo_th_ terrfce nds ~n the part of the critic is no answer to the malady of shifting cultiva­
s~1ftmg ~: r~t re should be some method and consistency in all criticism. The following 
t10n. In act t\et·vely be thrown as a guide in this regard. 
chart may en a 1 

A guidechat for ihe critic o!"I shifting culth·ation : 

If the 
aruument is 

-Deforestation 

then prove 
the following 

2 

I More of forest i~ needed 
2 Growing forest ts ch~aper here 

3 Market for (ore~t e:mts . 
4 Forest growing _is more profitable 

thafl crop growmg . . 
Any cutting & burnmg ~f forest 1s 

5 bad howsoever long the Jhumcycle 

may be 

and suggest. 

3 

settle elsewher~ ; cultivable 
land exist_s elsewhere ; ernp­
loyr:ient 111 ~ther occupations 
feasible, desirable and Illore 
remunerative; in case of 
continu1:d stay in same place 
engage 111 growing forest. 
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Soil erosion 

Primitive 
technique 

Low 
Productivity 

Low Income 

Lack of social 
amenities 

I Rate of soil formation is less than 
that of soil erosion 

2 Without jhuming soil erosion stops 
3 Withjhuming it won't stop 
4 Horticulture prevents erosion and 

market for horticulture exists. 

Land is fit for terraced culti­
vation; same as items 2-4 
111 column 2; practise horti­
culture or forestry. 

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

Yields are less here than in other 
dryland farming 

2 Input-output rationshow inefficiency 
of production 

3 There exists no way to increase 
productivity. 

Income of a jhumia is less than that 
of comparable people 

2 Higher income could be obt,,ined 
from occupations other than shifting 
cultivation. 

3 More remuneiative occupations are 
available. 

I Shifting cultivators are shifting 
villagers as well. 

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. 

Apply improvements to increa­
se productivity; Adopt forestry 
or horticulture. as the case 
may be, if thereby value added 
~ay be, if thereby value added 
1s more. 

Join more remunerative 
occupations; Adopt other 
subsidiary occupations. 

Don't shift village site; 
Join forestry or h01ticulture. 

To sum up, if the argument against shifting cultivation is that it causes defore­
station the alternative suggestion cannot be terraced cultivation of horticultu1e. If 
the argument is low productivity and primitive technique. improved technology should 
be suggested. The abscenc~ of social amenities in a trib~I 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 ~ite even if they do shifting cultivation. The abuse 
of soil erosion is, however. a formidable one. But long ago, Chaturvedi and Uppal 
had written, "The notion, wid.::lr held,_ that shifting cultivation in the region is respo_ns­
ible in the main for large scale s01l er_os1on, needs to be efftctivdy dispelled. A fo1rlY 
well distributed rainfall _of ab?ut (00 inches,_ high ~~midity and tl,e peninsular character 
of rock formation provide climatic and soil cond1t1ons so conducive to the growth _of 
vegetation that no sooner !s a patch of gro~nd left to itself than it is rapidly covered wit_h 
a thick blanket of vegetation. The only t1m_e when the soil docs get washed awa~ is 
when it is under agricultural c~ops. The su~pnse,_ therefore, is not that there is soill ~rosion 
in the Shillong plateau, _but _is that the~e 1s so little. ln the Garo hills riddled with age­
long jhum (shifting) cu\t1vat1on, one still sees st1eams carrying clear water _aftc~ heavy 
showers. "5 One only wishes that there were more of follow-up studies in this (.hrection. 
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Hcrticulture _c?mes ha~1dy as _an alterna_tive occupation for the shifting cullivators 
suggested ~y the cnt1cs. Jt 1s possibly not widely known that as against and yield rate 
of arouno ::, ~nd ~O tonnes P:r hectare of pineapple in Meghalaya and Assam respectively 
the average yield 111 _Kerela. tor example, 1s around 40 tonnes per hectare. Fmther about 
65 per c~nt of tltc p111eapples an 53 percent of the citrus fruits grown in the north-eastern 
regt?n 1s alr~a~y surplus, and there exists no oq~anised marketing structure in the region 
to hft the cx1stmg surplus at any reasonable price. The goods are sold to middlemen 
tr~der5 with th~ result that the _prima1y producer receives barely 10 percent of the retail 
price of the fruit. Mo~ea_ver_. 1t !1as b~en ~stimated that the average cost of producing 
one tonne of prc>ce5sed tru1ts 111 this region 1s 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. 0 

The terracing of land and permanent cultivation of the same is often suggested as 
re~1ec.ly for the ev\ls of shifting culti~ation. The ess~ntial_ pre-requisite for terracing is 
sod-survey. A soil survey, and a soil map based on r;, will not only help as5essment of 
soil potential fo1 agriculture an_d othe~ ventur:s'. but wil! also help. in locating problem 
areas, such as those effected with erosion. salinity, ac1d1ty, alkalinity and water-logoing. 
This will also help in separating out land areas which are suitable for agriculture° and 
other uses and those that are not so, bL1t can be used for the purposes of pasture develop­
ment, horticulture, and forestry. etc. From a report on soil survey it is known that 
till the middle of 1972 no area h~s been s~il:suryeyed in the States of Meghalaya, Naga­
land, Manipur and Mizoram. m the M1kir lulls and Arunachal Pradesh the extent of 
surveyed soil was negligible, and, in fact, was less than even one percent of the terri­
tory. Jt was only in Tripura that l!ttlc more than_ o~e-third of the surface stood soil­
surveyed in 1972. 7 Till soil survey 1s concluoed, it 1s 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 ?f the gove~nment_ of India on the subject 
gave their considered opinion while on a tour 111 the Mampur 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 bench-terraced cultivation should be restricted to 
slopes less than 40 percent 6. Th_us if the . given slope of_ the ~1ill is 40 percent and a 
terrace of 15 feet width is to be obtained from 1t, then_the vertical m~erval would be deter­
mined at JO feet if the riser slorc is kept at I :I. This assumes a 5?11 depth of at least 10 
feet. Even if tile soil is that deep the struc_tu~e & texture of t\1e soil wo_uld be determine 
if that large u ve,tical interval c,:11 su~ta1n itself. !he_vert1cal es~a~hshment will have 
to be protected with vegetation, or su_ppo~ted by p1tcl11ng or ret~umng walls. Th~t it 
would be difficu!t for such ,: high vert_:cal 111~~rval ~o ~e durable 1s amrly demonstrated 
bv the frequent landslides which one 1° fa1111h~r w1t!1 111 any _recently constructed raod~ 
tliroughout this region. A t~ad const1~ct~d Ill a lull slope_ 1_s comparable to a terrace 
and the ~-tability of such roads 1s a rough 1nd1cator of the stability ~f the pr?posed terraces 
A pious wish for terraces is not always amenable to be translated 111to ~ct1on. However 
supposing that the terraces are ~onstr~cted and _that they arc_ durable, 1t may be worked 
out that the total farm~ble ar~a ~n a hill slop: with te_rraces ~viii b~ about h_a)f of the total 
area required without 1t. 7:111_s 1s under the <1s_sump~10'.1 of a constant_ f~rt1hty,. although 
Bali and Parsai are of the op1111on that due to d1sturb:111ce of the top soil 111 levelling opera­
tions. initial sdback to fertility would be expected 111 the newly te1~a~e~ land. Because 
of the compulsions under a changed crop pat_ter~_ancl a new way ol hv111_g, and also be­
cause of soils of varying texture, depth and fcrt_1.1ty,. the total land requnement may be 

ut not less than two times the land put under Jhummg. I~. _as has ?ee~ estimated by 
~ North Eastern Council. the annual land area under. sluftrng cult1vat10n is 457,000 
t 1\ s then the total hill area to be terraced may be estimated to be about one million 
hec ~re ' The relcvent question to be asked is whether s~ch a large land mass of less 
hect,i~i5· ercent slope is available in the North Eastern re~1011, an~ i~ so. what would be 
then t Pf brinoing it under terraces. If the cost of tcrrac111g and mc1dental land develop 
the cos o "' -
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ment is put at Rs. 3,000 per hectare,9 the total cost of terracing the required quantum of 
land ,vould be not less I han 300 crores of rupees. The soil wnservation depertment 
of th~ Government of Assam has recently estimated that there exists about 240,000 
hectares of terraceable land in the Mikir and North Cachar hills. 10 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, then."fore, 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 
hearteni1ur to ncte that the North Eastern Council has taken some initiative in this re­
gard, an~I 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 terra-:ed cultivation. forestry and horticulture is materialised sooner than 
later, what are gcing 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 1mppo­
sed to be. Only one aspect of the great disequilibrium that is going to follow is mentioned 
here. The_ shifting culti~ator of_the regi~n has been producing a number of cash-c~o_ps 
for a long time. The pecuhar farmmg practice of his enable him to produce large quantities 
of cotton. and a number of oil-seeds like sesamum, mustard and castor seed. All these 
are valuable _cash-crops pro~uced under jhuming. The Tripura jhumias were, for exam­
ple, producing. way back 111 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 dutie~ on cotton and oil.-seed fetched to the state exche­
quer a sum o_f about one and a half lakh of rupees. In 1918-19 it was observed that the 
~harwar ':Ur_1ety of_ cotton grew well in the rainy season and experiment was made to 
mtro~uce 1t m 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 Banga Lakshmi Cotton Mills, Messrs Kettle_well 
Bullen and Co., and the Dhakeswari Mills. The reports received were encouragmg. 
The Central Cotton Committee Bombay stated that the Jhum cotton fetched Rs. 5.00 
per maund l~ss _than the price obtained by the Bombay growers, the difference bei~g ~ue 
to unclean p1ck1ng. The Economic Botanist remarked that with careful and clean p1ckmg, 
the problem of long-~taple cotton for Bengal would be satisfactorily solved. 1 1 

However in about 40 yea, s from then these hopeful notes appear to have been 
forgetten. The production or"cotton in Tripura has dwindled down to a mere 400 tonn~s 
reportedlyY ls it in keeping with the gradual decline of a_ primitive practice? It 1s 
fervently hoped th at a survey would before long be made mto how much of cott~n 
ginning, pressing and manufacturino- activities go on throughout the North Eastern India 
and el~.;where on the basis of raw 1~1aterials produced by the shifting cultivator, and also 
what impact the stoppage of shirting cultivation will have upon them. 

II 

Burning the Debris 

What is the extent of shifting cultivation practices in the north eastern India _? 
The following figures have of late gained wide currency in this r~gard among the academi­
cians by virtue of their being used in the North :I.astern Council plan decuments. 



Table - I : Extent of shifting culthation in North· Eastern India 
(in thousand hectares) : 

State Geo. Area under shifting cultivation 

area annual ~~ of geu. Total 
area area area 

----------- - ·------------
2 3 4 5 

-----
Arunachal 8149 92 1.13 248 
Assam Hills 1535 70 4.56 498 
Manipur 2236 60 2.68 100 
Meghalaya 2253 76 3.37 416 
Mizoram 2108 62 2.94 604 
Nagaland 1649 74 4.49 608 
Tripura 1067 23 2.16 221 

Total : 18997 457 2.40 2695 

85 

% of geo. 
area 

·-----
6 

3.04 
32.44 
4.47 

18.46 
28.65 
36.87 
20.71 

--------
14.19 

From the above it will be noticed that in less than three percent of the total area 
of the whole region tl1e practice of shining cultivation is prevalent in any particular 
point of time. Little less tha~. ~ne-sixtl~ of the total geogr~1phical area of the region is 
at . pres~nt vuli_1era ble to shlltrn¥ cult1vat1on: Howc\'er 1_n Arunachal and Manipur 
hummg 1s practised over the cycle 111 less than five percent ol the total territory. 

The annual area under shirtin_g cultivat!on as giv~n b_y the NEC sources and pre­
sented above and the net area sown 111 each ot these temtones arc presented side by side 
in Table 2. It will be noticed from there that the area under shifting cultivation is more 
than the net area sown in Arunach'.tl, ~izoram and Nagaland. The area under shifting 
cultivation should, under normal s1tuat1011s, be viewed as a component of the net area 
sown which in its tw n should include are,L, sown by other than shifting cultivation also 
If it is so. the situation presented in Table 2 is uelinitcly anomalous and needs correction: 

Table 2: Area under shifting cultivation and net area sown annually 
(in thousand hech1res). 

State 

Arunachal 
Assam Hills 
Manipur 
Meglrnlaya 
Mizoram 
Nagaland 
Tripura 

Total: 

area under 
shifting cultivation 

2 

92 
70 
60 
76 
62 
74 
23 

457 

Net area 
Sown 

3 

70 
86 

179 
158 
61 
47 

236 

837 
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The Agricult~iral Census o_f Nagaland puts the ar:;a annually put to jhuming at 84 
thousand hectares. 1 3 The Agricultural Census of Arunachal gives the data for net area 
cultivated and a!so area under permanent cultivation. Subtracting one from the other 
the area under shifting cultivation works out to be 134,000 hectares.u The Government 
of M izornm gives that 67,000 hectares of land are under cultivation, of which about 
54,000 he.::tares arc under jhum cultivation. 15 The plain document of the Governemnt of 
Ass;un puts tl,e figures for net area sown at 68,000 hectares. and savs tlu!t the annual 
jhum area of 70.0G0 hectarts are not included in it. 16 If this is so, than the total area 
sown in tl~e A~sam hill districts add~ up to 138,0Q0 hectares. and the figu1e for net area 
sown as given in Tab:e 2 and obtained from th.e World A!!.1 icu!tural Census stands to be 
corre,:ted. The earnestness of the authoritie5 should get ;effected in their proper assess­
•~1ent of the problem through a continuous colle~tion and dissemination of facts. The 
l1t~rnture 011 shifting cultivation would be richer if only the policy makers care to call 
for all relevant information before embarking upon a po!icy proposal. 

_ l_n Table I the a1ea at any point oftime and the total area over time of shiftii1g 
cult1vat1on ,:re given in Colums 3 and 5. The jhum cycle should be arrived at by dividing 
the~. the tot;:! :.:rea by the annual area. Table 3 gives the estimated jhum cycle for the 
various States in the north eastern region. 

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

State 

Arunachal 
Assam Hills diet, icts 
Manipur 
Megha!aya 
Mizoram 
Nagaland 
Tripura 

Region 

Jhum cycle in years. 

2.69 
7.11 
J.67 
5.47 
9.74 
8.22 
9.61 

5.90 

Mizonim 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 
Meglnlaya the c~timated jhum cycle is between five to six years. The shortest possible 
jhum cycle occures in Arunachal and Manipur. If the jhum cyc[e is between one and 
two years in Mantpur, and between two and three years in Arunachal, it may 
perhaps be surmised that shifting cultivation in tho5e places have gradually lost its essen~e 
and is tending to become settled cultivation. But, why ? Arunachal, in particular, 1s 
not known to- suffer from a scarcity of land for the shifting cultivator. Why then should 
be refuse to shirt ?. 

The1e an: so many othe1 estimates that it is difficult to judge which of them is 
correct; in the ahsccnce of knowledge as to how they were anived at they are often­
times as good as useless. According to Guha, the jhum cycle is about four to five yea~s 
in Mcghalaya, 5 years in Mizoram and JO years in the Mikir hills of Assam 17

• Guha s 
e~timate for Mcghalaya happens to agree with that obtained by the N.E.C. data. H0 "".­

cver 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 be_tw_een 
three to five years18. According to its department of agriculture, the cycle of shiftutg 
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cultivation varies between 3 to 5 years in Mizoram 19. Bali and Piirs;ii wrote that in 
!he Sangs~k area of Manipur. where jhuming is done by the Tangkhule. the 
Jhum cycle 1s about 7 years .. I_n Chasse_d ar~a of the State jhum cycle is about JO 
~ears. In the Phun~he~~-Pha1ts1t block~ mhab1ted by the _Tan~khul Nagas the jhum cycle 
1s of 10 years duration· . From the est11nated figure as given 111 Table 3 it will. however 
be obser~~d t~at Manipur (s having the slwrte:st possible jhun; cyck:. For the Garo h!II~ 
Goswami s estimate of tl~e Jhum cycle was around 10 years21 . In Table 3 the estimate 
for A~sam has been obtamed as about 7 year~. The Agro-economic Research Centre 
Jorhat. obs~rved that th~jhum cycle is about. 10 years duration in the Mikir hills of Assam 
22• The Soil Conservnt?on Department of the Government of Assam is also of the same 
opinion 23. The Planning and Development Department of the same Government 
however, asserts that the jhum cycle in the Mikir and North Cacha:- hil/s is only of 2 t; 
3 ycars2

~. The Plan do~ument for the hill arc <1.s of Ass'.•~ state that. "In the old days 
when pressure of population on land was not so great as 1t 1s today, the jhum cycle con­
sisted of 8 to 10 years. But along with the 111crease of populaticrn and consequent decrease 
of cultivables land, the jhuming cycle has now come down to two to three years 
only"25• 

This line of reasoning. howsoever unt:ounded it_ m_ay be. has it~ accad,mic prota­
gonists as well. Saha remarks that the available stal15t1cs on the hill areas of Assam. 
Me!!halava and Mizoram tMether show that 64 pe1cenc of the are:1 in the hills are either 
bar~cn or uncultivable, and therefore. the increasing population af1e:::ts the c,;rrving 
capacity of land and ;,Im presumably the jhum cyc:e adver~ely~ 6

• The. fact i? ho:,veve·r 
ignored that practically all areas except some re~erved f<;rrsts are sub1e~t to Jhuming in 
the hill districts of Assam27. Also that the area undc:r Jhum cult1vat1011 comes 1.1nder 
the category O f bam· n and uncultivable land in the Lan cl Utilis:1tic-n statistirs of the 
State. a~nd ·that this area is not assessed to any degree of accur~cy even by the Assam 
Government's own admission 28• The eff~rt .to prove tha_t there ex15ts a dearth of jhum­
able land from the land utilisation data 1s therefore futile: TJ,ere arc _n_o aFeed norms 
to decide as to where the jhumable land should be entered 111 the la~cl utdrsation statistics 
Whereas in Assam they go under barren and unculturable land. in ~ru~achal they arc 
enlisted as follow. other fallow. culturable was!e, or area under ~ult1vat1on. _as_ the case 
may be. In the case of Tripura the problem 1s cut short by simply class1fy1ng them 
under the category of forests 20

• 

The Yield rates of jhum paddy are presented in Tabl_e 4, from which it will be 
riot iced 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 hectarc)30
, 

Year 

1955-56 
1960-61 
1965-66 
1970-71 
1971-72 

Yield 

1203 
1230 
1200 
I 137 
1151 

The average for the whole of India in 1971-72 was_ 1145. kilograms per hectare 
Onomic Research Centre, Jorhat conducted Jhum-v11lages surver in Mikir 

The Agro-ec -
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hills Garo hills, Mizoram and Arunachal Pradesh. from where it is known that the 
jhu~ 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% of total hectare (Rs). 

income 

Kanther Terang (Mikir) 1965 1.72 71.2 693.35 

Banshidua (Garo) 1963-64 1.04 22.4 607.04 

Himunpui (Mizo) 1964-65 1.27 58.6 654.87 

Both size of ~a1:m and !?er ~ectare income from jhuming increase with the increase 
in dependence of slufting cult1vat1on, 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 contnbuted 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. Moreo_ver .... the forest area provides them with many additional benefits 
which are not available to the plains people"32• The economic condition of the villagers 
?f Kanther Terang is ~efinitely not the representatives picture for the whole tribal peopl_e 
m the Northfeast In 1a. But nonetheless it helps to highlight the fact that any generah­
sation to the c~rntrary may be misleading. The mode of production in shifting cultivation 
does not p~rm1t 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 33

• Further the jhumias spend annually on an average from 10 to 16 per 
cent of their income on drinks, intoxicants, and ceremonials 34 . It is the cash nexus 
with the rest of the economy entered by them throu!!h the production of cash crops and 
borrowing of money that tends to impoverish them 35. 

In the light of above the following generalisations unfounded and unsubstantiated­
made be)hc Planning and Development Department of the Government of Assam in 
their Fifth 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 
primith-e nature of agriculture. The level of agrarian technique is exceedingly I°'! and 
tools anc.l implenwnts are primitive in nature and inefficient. The result 1s low 
yields per acre and obviously little or no surplus. This subsistence level of 
culthation 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 thi~Jlittle saving is not conductive to investment in industry, commerce, etc. The 
composition ,_if 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."36 
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Sowing Seeds 

T~e pr~s:nt eape_r does not_ offer any apology for the shifting cultivator, and the 
pu:po~e m wntmg_ 1t will be lost 1f understood accordingly. We have, however the 
followmg suggestions to offer. ' 

1. The familiar and monotonous use of stock-phr:!ses and cliques should · 
way to m~ture and sober thoughts flowing through fresh air of scientifically collJ~;~ 
facts. It 1s regr~tted that even the available studies at the moment are not utilised pro­
perly by the policy-makers. 

2. The jhumias should immediately be pcrsueded to give up occupying all lands 
above 40 percent slope. 

3. The reservation of forests by the Government in this region should be restric­
ted only to. those lands above the s~ope of 4t, pe:cent.. This necessitates an immediate 
re-formulation of the forest policy for the lull regions. The creation of extensive 
reserved forests in one block may hav~ 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 i5 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 t_o 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 terracrng. 

7. Selected groups of jhumias should. meanwhile. be given requisite training in 
permanent cultivation. Awicultur~l. schools sho~ld be ope1_1ed w~ere even the adult 
jhumia can undergo a practical trammg course with appropriate stipend and allowances 
for their family. 

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

9. Industries based on forest products should be s_et up on a priority basis through 
out the hill regions. To wait for the jhumias ~o stop_ burning the forests before industries, 
for example the papermills, could be started 1s n_otlung but an e~cuse f::ir the cart-before­
the-horse policy that needs to be discarded. ~1th the paper mills, for example, coming 
up in different areas of the n~rth eastern region, the tende_ncy to prcs:rve fore,;ts will 
row as the forest prodcucts will have a ready_ market. Jn fact_ the setting up l,f such 

~ dustries will revolutionise the economy in tnbal areas, and will have an impact upon m . 
the jhuming practice. 

IO. A North Eastern Hmticultural_ Council should ?: established to organise 
the production and marketing of the hort1cultural commod1t1es. 

l l. An appropriate: mechanism should be devised to help extension of bank 
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credit to the jhumias even though the property relations prevailing among them prevents 
it. ft is not necessary that the banks should give loans only when land is held as security 37 
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Development and change in an area under 
Shifting Cultivation 

INTRODUCTION : 

Dr. Saradindu Bose, 
Anthropological Survey of India 
Calcutta. 

. ~hifting cultivation is not always destructive as claimed by some experts. It has 
I!S ~erJts and demerits. Some authors are of opinion that it is a lazy process of earning 
ltvehho~d. 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 t~e ex1:1ectation of a good harvest. But one who has watched the clearings of jungles, 
specially m tluckly wooded area, will not say that shifting cultivation is easy. Moreover, 
tl~e wor_k of cultivation is not completed merely with the sowing of seeds. In forest areas 
wild amm~ls destroy a good 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. 

1n many hilly ara,as 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 M izoram, where a different picture is obtained, there is not 
much pressure of population on land in these areas and therefore degeneration of forest 
has not taken place to a great extent. 

It _is the opinion of many anthropoligists that shifting cu_ltivation_ is_ a way. of !ife 
for the tribal people and as such any suggestion regarding suspension of sh1ftmg cult1vat10n 
and introduction of terraced or permanent cultivation in its place is not accepted by the 
tribal people. 

Shifting cultivation is associated with the tradition of cummunal ownership of 
land. A Plot remains under cultivation for one or two years. After that it is abandoned 
and the household concerned clear up anothe1 patch of land for shifting cultiyati?n· 
Afttjr a lapse of a number of years they may return to the same area for cult1~at1on 
But the same household may not have the same holding this time which was cult1_vated 
by him previously. He has only unsufructurary right over the land. S~ a person 1s not 
concerned about the maintenance or protection of land from degenerat10n. 
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By ano large, shif~ing cultivation is based on low lechnology ano under utilisation 
of human resources. It 1s already acepted by many experts that this destructive land­
!,!Se system sho!,!ld be gradually ~ontrolle_d. Though in every case this system of land-use 
ts not destructive:: yet at least 111 Ke.:>njlnr we are convinced tliat land deoradation 
has been continuing at an alarming rate. There are different recommendatiot~ like re­
~ettlemen~ of tribals in a new_ pl~ce thr~>Ugh col<:rnization, ch'.lllge of cropping pattern­
InLroduct10n of terraced cult1vat10n. 111troduct1on of Taung1ya system of cultivation 
introouction of horticulture etc. Some of these ideas are also tested in different parts 
of the country. Failures of these schemes arc also known to us. 

The first point to be considered is that lhe problems of shifting cultivation arc 
not similar to all regions. So, the subject should be discussed seperately fo each region. 
Accordingly, special scl1emes are also to be recommended for each region. 

Secondly, land-man_ ratio should be studied thoroughly in its ecological perspec­
tive. As already stated, 111 some places, where the pressure of population on land is 
less and due to ecological factor growth of vegetation is more, shifting cultivation docs 
not pose any serious problem. C?~trast~d_to t!1is, in_ places lik_e Keonjhar, where pressure 
of population has crossed the critical l11111t of carryrn[. capacity of land. the problem is 
very serious. 

Thirdly, man's attitude towards change sho~I~ be known. and his capacity to 
adopt new ideas should be assesse~. If the ext~nt of_ wrll111gness o_r ~he nature of resistance 
is known it becomes easier to devise plans which will be to the 1Ik111g 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_ li~es to know 
about their attitude towards change and the nature and rate of change Wlthrn 13 years 

time. 

Our study ** of the Juang country_ show .d that the carrying capac\ty of land 
per sq. mile in the Keonjhar hills W?S 24.7 Ill 196!, _wh~~cas the present density l?er sq. 
mile is. 63.2. When the balance of land-man ratio 1s disturbed people try to adjust to 
the situation in different ways either by pea~eful means or by revolt. Those w~o follow 
peaceful methods try to adopt new techrnques for m~re and better production from 
limited extent of 

1

Jand. There are other short term adjustments also. 

At the beginning they captur~ more land. ~vhi~h may be ~r in~erior quality for 
cultivation. Land, which is 1101 sU1table for cult1vat1t?n prev10usly, 1s brought under 
cultivation. Naturally they do not get much out of it. 

The recuperative cycle is shortened _a!1d ful~ growth of plants is not allowed. Natu-

11 I ·1 It' t· the l·tnd dcpos1t1on of ash content becomes too meagure due ra y, w 11 e cu 1va rng , , • · K ·h ~ 
tn non-availability of full grown trees. There_ are villag~s 111 eor~j ar where people arc 
are not able to produce more than three qumtals of paddy per acre. 

* This is part of the study entitled "An ln~cgrated Tribal D~vclopment Plan 
for Keonjhar District'" by Dr. N. Patnaik and Dr. Sarad1ndu Bose from 
N. I. C. 0., Hyderabad - 1975. 

,; .. 1, Bose, Saradindu - "Carrying capacity of land under shifting cultivation 
Calcutta - 1968. 
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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 beco_mes vulnerable. A process of_soil erosion or land degradation takes place during 
every rainy season. There are places m 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 arc in practice in the Juang country. Of course 
they have been trying to adopt new techniques of agriculture also. 

TABLE - I. 

POPULATION OF KADALIBADJ (only Juang) : 

No. of Male Male Female Female 
Year. families. Child. Adult. Child. Adult. To ta I 

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 r.f increase of population would be still higher 
than that which is mentioned atove. 

TABLE - IL 

LOAN PATTERN OF KADALIBADI VILLAGE PEOPLE : 

1961. 1974. 

Paddy 95 Khandi 37 Khandi 15 pai 
Rupees 204/- 513/-
Rice NIL 2 Khandi IO pat 
Millet NIL 16 Khandi 15 pai 
Mustard NIL 19 pai 

Table II shows a compcrative pi~turc of th~ir loan_ pattern. Wit_h ~he incre~sc 
of population, loan also has been increasing._ But items ot loan are not sumlar to prior 
days. In 1961 they had a loan of 95 Khand1 of P~1ddy a(1d ~ash of Rs. 204/- 0!1ly. But 
in 1974 they have borrowed not only - 37 Khand1 15 pat ot paddy and cash ot Rs. 513 
but also other items of rice of 2 ~handi 10 pai, millet of 16 Khandi 15 pai and mustard 
of 19 pai. 
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[f we exclude the cash loan from the account then we notice that the quantum of 
import of food crop per unit of population has decreased to some extent. Cash loan 
is not comperable bec.iuse of change of money value. The pattern of loan as given in 
Tahle II shows t_hat the pwple are borrowing millet. a practice not followed previously. 

TABLE-HI. 

LAND USE OF KADALIBADI VILLAGES : 

Juangs 

Ist vear Taila (Oil seed) ....... . 
2nd vear Tai!a ....... . 
Homestead land for maize and mustard ... . 

(Acres)) 
1961 1974 

49 
41 
16 
4 

42 
31 
0.50 
1.00 Wet paddy (ordinary) ....... . 

/_Under construction) 

Rented 
Land to 
Gauras. 
Hill Paddy. 
Rented 

Land to 
Gauras. 

Wet p:iddy (Taichung) 
Wheat 

(a) Hill top. . 
Oil seed (f st yr. Ta1la) 
Maize and Mustard 

(b) Valley 
Maize and mustard 
Wet paddy 

Settlement 
Forest 
Bad land and Rocky 
Current fallow 

•,• ..... . 
0 
0 

I 10 

0 
7 
0 
7 

8 
0 

2 
1.50 

78 

1.78 
6.57 
0.58 
8.93 

6.77 
0.54 

15 16.24 

6 
34 
47 

494 

6 
34 
47 -

524.76 

706 706 

. III (Landuse pattern) that the importance of 2_nd year 
It apµeais from Table . g In 1961 41 acres were under 2nd year Tada culti-

Taila cultiv~1tic:,n has b~e~ decreasi~o-wn to 31 ,;cres only. In the first year they cultivate 
vation, while 11~ 1,974 it ms ~~m~econd year they cultivate food crops of p;1ddy. millet 
ca~h crops of ?Jl seeds. 1f1 w,~~-noted that in the second 1ear the ,_·ate of production of 
pulses etc .. (mixed). Bbut,,

0
t · ·nt One ofthe factors wl11ch contnbutes to the decrease 

er,> s has fallen at least Y ~ per-_ce. ·. . 

l
. P. Id from second year land is sod erosion. 

0 y1c · 
. . 

1 
•. d'ffi Jty they ·ire now trying to switch over to permanent cultivation. 

Realismg t 115 
/ 11 ~ureclaimed the land on either side of the hill stream flowing 

They have very. c,·are u )d J,a\~e di'vi·ded it into several plots held individually bv them 
I 'r vii age an ' . n . . . 

close to t 1e1 •ic long w·iter way along which water ows rnto the plots through 
1 dug ·1 two 1111 ' • • d · f I d I h. · · They 1ave ' 1 pl·tces In these irrigate stnps o an t 1ey grow 1gh yielding 

. 
5 

nnde at severa , · 
opening ' 
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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. It 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 f~rmed 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 arc not suitable for permanent 
cultivation. The Juangs have come to know this and prefer permanent 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 cattle 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 :-

1. 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 st-cond year Tailaland. 

4. They continue the 1st 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. 

CONCLUSJON : 

On the basis of these finding. cartographic analysis of land potentialities and 
our field experience we recommend the following measures fo1 controlling shifting culti­
vation and as well as for developing agriculture. 

I. The Juangs may be approached and asked to stop_ second year Taila cul~i-
vation in the hill slope. But they should be allowed to contrnue 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. if!lmediately. _This ar~a \~·ill_ be _utilized for intensive agricultural 
d_e:,relopments by pr<?v1drng necessary 1~puts like 1m_gat1011. quality seed. pesticide. fer­
!il1zer ~tc .. Many villages have ~ere~nial sources of water. Wherever minor irrigation 
1s possible 1t shculd_ be _taken up in right earnest and the land available nearby slio~ld be 
brought under cult1va_t10~. The Juangs have already started putting dams across hill 
streams and by other rnd1geno~s ~ethods they are harnessing the hill streams to irrigate 
the land under permanent cult1vat10n. Any government help in this regard will ha~ten 
the transformation from shifting to settle cultivation. ~ ' 

2. . Once_the_ flat valley bottom is developed or permanent paddy fields are avail­
able, the taila cult1vat1on for first year cnn b~ restricted within a range of slope. initially 
between 12 pe~cent and 20 percent for coming 5 ye:irs. After that pe1iod the category 
of Ian~ fo1 Talia may _come down to between 8 and 12 percent. During the initial stage 
Taung1ya system h_ort1cult~re sho~ld be encouraged.. In the first ye:~r Taila land they 
sow the seeds of niger (Oil seed) 111 the month of July. After the sowmg season is over 
for both Taila or permanent fields they should be encouraged to plant mango, jackfruit. 
papaya. banana trees which arc already grown \n their area_. These trees may be planted 
just before the end of monsoon so that these will grow satisfactorily without disturbing 
the growth of oil seeds. The fruit trees should be planted along the ridges of the Taila 
lands so that they do not interfere with the growth of the cash crops. By the harvesting 
time these trees will come up to a height of safe gro\, th and when they attain full growth 
they would prevent further soil erosion and at the same time provide fruits to the tribals. 
Improved varieties fruit trees should be grown. 

3. In the second stage. say. after 4 year~. when all land between 12 and 20 
percent slope will be brought u~1de_r _horticulture people will _gain knowledge in it and 
take pride in the maintenance of md1v1dual orchards. At that time encouragement should 
be given to them to c1pture land having slope between 8 and 12 percent. 

Two categories of land namely, land having slope from 8 percent to 12 percent 
land having slope from 12 percent to 20 ~erccnt, m_ay be c:~ptured. at a time side by 
side according to the availity of such lands 111 ~ach v:llage with the idea th:it ultimately 
only 1st year Taila will be continued for so_me time to ~om~ and 2nd )'.Car Ta1_1a ~ultivation 
will be stopped in course of five years. First year Talia will be restricted within the 2nd 
category of land having slope from 8 percent to 12 pe1 cent only. 

4. In order to control 2nd year Taila cultivatio1~ altcr;iatc s_ites fo_r permanent 
cultivation should be developed simultane?usly. These sites arc available in flat valley 
bottoms and within gentle slope area. ha~1ng 3 to 8 percent __ sl_opl:. The v;~llcy bot~~m 
must be reclaimed immediately and distributed a_mong ~he ~11b.tls. Those t_n?al fam1hes 
who would be willing to give up second year Talia cult1vat1on sho_ull _be eligible to own 
land in valley bottom and should be given all help to carry out cult1v,:t1011. 

5. Terraced fields also can be developed in tl~e land having 3 to ~ pe~ceilt slope. 
The greatest handicap of developing terraced ~~Ids 15 the heavy lin::nc1~l rnvc,tme_nt. 
Even jf the financial problem is solved by _prov1drng hundrel~ percent subs1~y, terracmg 
has another problem. 1t is a time consumrng process. A ~11ba~ connot wait for I wo or 
hree years until he gets return from such lands. In such a s1t_~at1on <;>u~ r~commendation 

! h t the government should develop the terraced_ fi~lds without mmtmg on people's 
15 t _a_ t·on ·wd distribute them among the beneficiaries as and when rhe terraced fields 
Part1c1pa 1 ' . · · ·11 · I I· t t· f d I , d for cultivation. Tl11s w1 come m t 1c .i er ~ ,1g~ o eve opment when the 
ar~ rfsa J11 already give up second year Taila land cult1vat1011 and start wet cultiv .. tion f~1b;te valley bottom in full fledged manner. 
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6. Land having above 20 pe,cent slope may be utilsed for development of 
forest and pasturage. 

7. The tribals should be provided with muzzle loading guns to 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 tried 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 fiat 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 
because it causes degene1 at ion 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 c!evelop these hill-tops to a belt of reserved forest. 



Shifting Cultivation - Maladies & Remedies 

Dr. G. P. Gupta, 
Soil Conscnation, Directorate, 
Central Water Commission 
Faridabad. 

Land. & Water arc two major natural resources on wl1ich depend the social 
and cc~no1111c structure of_a C<;1unt_ry. If these two resources are misused or mismanaged, 
the entire base of tl1e_ soc1_ety 1~ disturbed, \\hen man starts misusing the land, he puts 
the natL1ral forces agarn~t It wluch results m tls destruc.tion. The neglect of soil had Jed 
in the past to the disappearance of once flourisl!ing eivilizat!on~. Jn our country mis­
management of these resources have already contributed very s1g111ficantly to the impoveri­
shment of the land and the people. 

Wanton denudation of vegetative cover whicl~ creates an ecological balance in 
nature has taken place owing to pressure on land for social expansion, 1;ature bein<> un­
able· to regenerate as fast as the process of destruction. Mountain ecosystems have :,been 
seriously damaged in almost all parts of India. In the hilly areas of north eastern 
India (Assam, Manipur. Nagaland. Tripura, M~ghalay.i. Mizoram and Arunachal 
Pradesh) where tribals constitute the majo1 ity of po')ulation, an age-old method of crop 
husbandry known as shifting cultivation or Jhumirig is practiced. A similar type of cul­
tivation prevails in the hilly forests of Orissa and Andl~ra Pradesh \yhcre it i~ known 
as· Podu cultivation. They clear a patch of land by cuttmg and burmng the vegetation 
or steep hills-sides censisting mainly of bushes and trees_. The area is cropped for a short 
period and then abandone~ .. The p~·e.,s~re or populat10n on the !and h~s progressive!Y 
hastene·· the process of sluftmg ~ult1val1?11 and a cycle of operations ot 20-30 ye:~rs_ m 
the past is completed at pr~senl 111 4 to _o years or even earlier. Consequently sluftmg 
cultivation 1,.as resultea 111 dege11crat1011 or land and severe damage to the soil 
r-:,;:i.1r-.:e, of t11 :,:! regions. Tile .1re:L thu5 alf..:cted had bce,1 currently estimated at 
3.4 m· ha. which is as under :-

S. No. 

I. 
2. 
1. 
4. 
5. 
6. 
7. 
8. 
9. 

State 

Assam 
Meghalaya 
Manipur 
Tripura 
Nagaland 
Mizoram 
Arunachal Pradesh 
Orissa. 
Andhra Pradesh 

Total 

Area alfocted by shifting cultivation 
('000 ha.) 

498 
416 
100 
221 
608 
60·1 
248 
498 
240 

3433 

--- -------
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MALADIES. 

Shifting c:ultivation has ;1ffected the secio-ec:onomic structure of the region 
immense:y, -

The process has already econverted 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 in the 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 enable 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 searched 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 measures and provioed with irri­
gation whererer possible where as rest of the areas vulnerable to this abuse £hould be 
brought under permanent vegetal cover. 

It is also necessary to hring in a regulated system of land use in these hilly areas. 
Very often correction of existing terraces or adoption of certain water disposal system 
would corre~t the main malady. A cropping pattern with higher inputs which will ~nable 
greater yields to be obtained pe1 unit area will detract the tribals from uncerta111 way 
of life. 

It is or urgent necessity to carry out pilot experiments in the Jhum or podu arreas 
to conduct ,e~earch fo1 testing the validity of the premi5es of the problem as formulated 
for implementation of the solutions posed. Socio-political influence wh_reh 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.A. (Gau.), C.T. W.A. (Bombay) 
District Research Officer 
Mikir Hills, N.C. Hills & Cachar Districts, Diphu. 

AN INTRODUCTORY NOTE : 

Th_e _shifting cul_ti_vati?n, oth~rwise kno~vn as Jh;1111mir~g. w_hiclt has been practised 
by the t~rb,11 people hv111!! 111 the hill areas u! Assam ,rom Lune 1mmemoiial is the onlv 
means ol su~len'.1nce for them. A~ s~ch we may n?t decry i~ as the most harmful pi act ic~ 
,~rthout laking ~nto account_ the !eellilgs '.inc.I senl1111cnls o'. the peop!e and the religious 
rites att~ched \~Ith the prac!1ce ol_Jh~mm111g. (Instead certam) suggestion at constructi\'e 
alternatives wl11ch arc prai:t1cally teas1blc and at the s:imc lime acceptable to the people 
may be offered . ,... 

~-· The hill areas of present Assain rercr lo the two Autonomous Hill Districts onlv 
namely, the Mikir Hills District ,lfld lhL North Cachar, Hills District. These two dist, ic·l~ 
arc chiefly inhabited by the Karbis ( M ikirs) and the Dimasa Kacharis. Besides these two 
principal tribes there are small groups of tribal people belonging lo the Rengma Nanas 
Zemi Nagas, Khasis. Jaintias, Garos. Kukis, Hmars and the Mizos. ~ "' · 

The"iMikir Hills district has an area of !0.332 ~quare kilometres and consists or 
two Sub-divisions. namely, the Dir,lw Sub-division :mc.l tl1e Hamren Sub-division. The 
total population of the district is 379,~I0 as per 19?1 Census out or which 210,039 
persons belong to the Scl1eduled Tribes. anc.l their percen~age t~ the total population 
of the district is 55.37 only. As per 1971 Census t:1e density of population in this 
diftrict is 37 per square kilometre. 

The North Cacliar Hills di~trict has an area or -t890 square kilometres. As i:,cr 
1971 Census the total population of the uistrict is ?6.0--17 out or wlii_ch 52,583 persons 
belong to the S,heduled Tri_bcs: _The P:rccntage of the~Schcdulcd tnh~s p~pulation 10 
the total populal ion of the drstncl 1s 69, I). As per 1971 1.. ens us the density of population 
in this~dislrict is 16 per square kilometre. 

EXTENT OF JHU1\HYA J<'AMILIES: 

As 'per 1971 Ccnsu-; the total number of houselwlJs in the ~ikir Hills district is 65,340. 
As the total population of the district 1~ 379,310 as per 1971 Cen~us. the avcr_age l;1mily is 
found to consist of 5.8 members approximately. The total population_ of the D1phu Town as 
per 1971 Census. is I 0,200 distributed into 2._004 hou~eholds. T\1erelore, _t I~~ to~a! n~m~cr 
of r!iral populat,on and the !otal number of rural households 111 the M1k11 Hillis dtstnct 
are 369.1 JO and 63,296 respectively. This also shO\:'s that the average numbe1 of family 
member~ in a rural housclwld comes to 5'8 apprux1m_,1tely. 1:he reports o_f the SoL·io­
Economic Surveys carriL'd out by the Department ol Eco1101111cs and. ~tat~st1cs in the 
ear 1964 and by me !n the year 19?7 show that the aver'.1gc 11u'.1~bcr ol family members 

~ S'93 anc.1 6 respectively. _Hcnc<; tor our purpose, we_ may no\\ <1ssu111e that an aveiagc 
}~mily in this district consists ol 6 members approximately. 

~~lif As per 19?1 S"ensus the total po~~u~ation_~c}~nging to the Scl~cd~le~ !ribcs in ~he 
Mikir Hills dist 11ct 1s 210.039. If we d1v1c.le tlus 11,,.ure by 6, the tot.ti fam1hes belonging 
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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 tl1e scheduled tribes had increased from 168.129 to 210,039 in this district, the rate 
of growth being 25 percent. If we assume the same rate of growth during the last 5 years 
also, that is from 1971 to 1976, we shall have to add an additional figure of26,255 persons 
to 2!0.039. (The additional 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. 39.000. It would however be quite wrong to say that all these 39,000 tribal families 
arc 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 -jistrict 
we a,e 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 Jhurniya families 
would be round about 140,400 distributed into 870 Nos. of villages in the district. (The 
figure of approximate number of Jhurniya villages in the district is arrived at by applying 
the same hills-plains iatio -60:40 to 1.451 Nos. of inhabited villages). . ... 

From the above analysis it now appears that in the Mikir Hills district our JJI o­
blcms are directly connected with the rehabilitation of 23,400 Jhumiya familits approxi­
mately. 

As per 1971 Census the total number of households in the North Cachar Hills 
district is 14,954. The total population of the dist1 ict being 76,047 as per 1971 census 
an average family is found to consist of 5' I members approximately. From. tlie total 
population of the district if we deduct the populatio11 of the Haflong Town, whicfi~ accor­
ding 1971 Census is 5,197 only, and from the total number of households of the district 
if we deduct the number of households of the Haflong Town, which according to 1971 
Census is 1.126, the total 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 or family member,, in a rural household comes to 5.1 approximately. For our 
purpose we may now ass;ume that in the North Cachar Hills district an average family 
consists of 5 members only. 

1 t has already been stated that the total population belonging to the scheduled 
tribes in this district is 52.583 as per 1971 Census. Jf we ivide this figure,by 5, the total 
families 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 90 % of the tribal families practise Jhumming in this district. T_his 
would lead us to the fact that in the North Cachar Hills district about 11,547 Jhum1ya 
families or to say 11,500 jhumiya, families 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 ~humiya fa~ i- · 
lies in the hillareas of Assam. · 
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SOME IMPORTANT SOCIO-ECONOMIC FACTORS : 

A~y schef"!1~ o~ prowam?le undertaken for execution with a view to rehabilitatirn! 
-chc_Jhum1ya f'.rn1Il1es rn this region should take into consideration the following important 
soc10-econom1c factors :- ~ 

_ (I) In the Miki_r Hills ?istrict the villages of the Karhis (Mikirs) are small in 
srze and they, are _no_t situated 1~ _comp,_1c~ areas. . T_hey are_ sc .. ttcred kilometres apart 
~ost of the Karb1 villages _practrsrng sh1flrng cult1vat1on_ are rn the habit of shifting their 
villages to the new Jhum sites when the present Jhum sites are exhausted. 

Because of the shifting nature of the villages and _their sizes as well, development 
works of permanent nature cannot be fully executed which rn theu turn have retarded 
the progress of the people. 

(II) The shifting cultivation is associated with communal ownership of land. 
But in case of some tribes there has been private ownership of land also. As for example. 
among the Zerni Nagas of the North Cachar Hi!ls there are traditional land owners called 
KADEPEO. KADEPEO's land not only incudes Jhum sites and land suitable for settled 
cultivation situated in and around the village, but ,village sites as weli. For occupation 
of land al village sites and for cultivating land at r.lhum sites the villagers have to pay 
rent in kind to the KADEPEO usually@ 5 kg. of paddy per annum. There are also lands 
which are exclusively owned by the six clans of the Zemis. Only the remaining Jhum 
sites are owned by the community. 

Any rehabilitation programme for tl~e Zer1i Jhumiyas. dealing wit_h 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 unfruitful 

, labour. 

(III) Although Jhuming is n?t . an economically sound propositi?n also, 
but it has been an inte 0 ral part of their hfe and culture. In fact many social, cul­
tural and religions facfors are associated _with it. Any programme of re_habilitation of 
the Jhumiyas minus Jhumming must take rnto an account of all these soc10-cultural and 
religious factors first. 

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

As a first step for the rehabilitation of the ~hun_,i~'as the Mikir Hills ~ist~ict Coun~il 
had estahlished model villages (Adarsha Gaon) ~n different areas of_ the drstn_ct wher~1n 
Karbi Jhumiyas were brough~ down fro~1 the hill tops and sett!ed rn ! he ~la1_1~s r>?r:tion 
of the district. The scheme 15 only partially successful. . The rc.isons for p,u t1,il failure 
of the scheme, according to my opinion, are the followmg : 

First, there has been no follo:v-up prowa~1me at all. Af~er the esta­
blishment of a full fledged model village p,·ov1dmg all the basic amenities 
nothing has so far been done to induce the people to stay th~re. As a conse 
quence, many _Karbi fam!lies have already left the model villages and gone 
to their old lull top habitats. 

Secondly, since th~ c<;>nstruction of the hou~es. no repairing has 
heen done by the people 1_nsp1te of abundance o~ burld1~g materials near 
their abodes. In fact the SJZe of th'! typed house 1s too brg for a family to 

manage. 



10-l 

. Thirdly. it is found that many families instead of living in the houses 
given '?Y the District Council. are putting up in houses constructed by them­
seives 111 the back-yards in their traditional pattern. The typed house const­
ructed by the 1~,istrict Council are not only too big but are quite different from 
the traditional pattern also. The people would not have abandoned these 
house~ Ind they been const1 ucted in traditional pattern with improvement. 
Thus 111 rehabilitating the: Jhumiyas in the model villages, these sociological 
factors have not all betn taken into consideration. 

2. CASH CROP PLANTATJO~.J 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 C.:char Hills district is very much suitable 
for coffee cultivation. For the purpose of cultivating rubber and coffee in a large sc-ale 
the Assam Cash Crop Plantation Development Corporation was set up on 1st Sept, mber 
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 rnbb::r 
plantation in 300 hectres and coffee 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 comme1cial 
basis is only the secondary aim of the Corporation. The primary objectives of the Cor­
poration are (I) the economic development of the tribal people of the hill areas at a very 
fast rate and (2) the rehabilitation of the Jhumiyas. 

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

3. SCHEME FOR COMPOSlTE 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 nec1r 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 
.::rops. Hence a scheme has been drawn up in these two districts to open up a good number 
of composite projects in co-operation with the Development I?e'partments, like ,:'gri 
culture. lrri!!ation. Forest, Public Works Deptt. etc. In these proJects, terraced, reclatmet 
and well irrigated lands with approach roads will be provide~ to tl~e Jhun:iiyas for settled 
cultivation. This will be supported by subsidiary oeccupat1ons like arnmal husbandry 
horticulture. sericulture, weaving. etc. These projects will cover all the plantation centres. 
Some composite projects ,tre 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 t~e tribal people living 
in the Hill Areas of Assam. A special scheme has been taken up 111 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 off days, to supplement their 
family income and to reduce the undue pressure on Jhuming. 

CONCLUSION : 

Except the model villages the other schemes mentioned above are still in their 
infancy. Jn 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 earnest 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 machinery 
which is very often neglected, has to play a great role in the successful implementation 
of any scheme for Jhumiya rehabilitation. 



The Burning Problems of Shifting Cultivation 
(Jhumming) in Meghalaya 

P. R. Mawthoh, 
Department of Soil Consenation 
Govt. of l\leghalaya 

Tora 

Meghalaya comprised of three separate Hills districts of Khasi Hills. Jaintia Hills 
and Garo Hills. It has a total geographical area of 22,500 sq. Kilometres and a popu­
latio11 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 Garns or Achiks. Of the total population 7-8 out of every IQ 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 Hills areas of North-East India" the estimated percen­
tage of Jhumias in Meghalaya was given as 40, that is 25'.~~ in the then United Kh,:si & 
Jaintia Hills and 67 % 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 I J 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 jhurnming families is indeed a gigantic one. The problem 
is also such th.at it warrants immediate remedial measures, guidance and assistance from 
all possible agencies in order to free these poor people from the clutches of' perpetual 
near-famine condition and erosion of' the all important land resources. 

Thert 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 se;ve as protective cover of the soil and prevent it from being eroded and washed 
away. Hov ... --.,er, burning is itself would not have produced such serious effect 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 cultivation is carried on the slope of th.e hills. If burn­
inp is to be carried out only on flat of level land then perhaps the destructive force to the 
soil wou:d :, -~ 1,we 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 ;: -, :1 [-,-- :-ning render the soil bare of any proctive cover and being situated on ~he 
soil is consequently and constantly exposed to all the powerful forcees of nature like 
wind, rn:,, ~.•n 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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.. , . _1_.:, il~ of Jhu!11ming :- . ""!"he f?llowing arc the ~hier cyils of jhumming :- ( J) 
I11J1.:sc11111n,1tc cutting and bur,1m& ol forests - destroyrng - lnerally burning_ takhs of 
rupees worth resources every year tn terms of timber, firewood etc. lost. ~ 

_ (2) . D~struction o\' forest~ means _d~struction of potential sources of raw materials 
tor the settu~g up of such 111dt!slr1cs r~qumng these matcri_als such as paper-pulps factory 
etc. It deprives the people ol ·potential employment and rs dcfinately a big drain to the 
state economy. 

_ (3) \Vith the destruction, of vcget:!tive covers (forest trees_. grasses, etc.) the land 
is exposed and made barren. Tne result rs that the water-retention capacitv of the soil 
is reduced. Th.:: resultant effect is thi1tlhe \\'ater availability in the lo\\cr reacl;e:;. both fu­
<lrinking and irrigation, becomes greatly diminish~d. " 

· " (4) . Jhumming upset,; the balance of nature. It 1e<luccs rainfall. precipitation 
from the rain-bc:iring clouds which· pass over the ar~a where there is no obstruction of 
trees, etc. 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 thif we lo~e the service oft he green leaves 
for absorplilln of the carbon-dioxide which man b1eathes out and whi~h in tmn 
p_r'oduce oxygen or refreshed air for the benefit /o.f man himself. 

(5) Without resorting to conservation measures jhumming l"acilitates enhanced 
erosion or fcriile top so!I a1:d ultin1.1tely expose t11i:.subsoil_ and even parent rocks. making 
it unfit for further cult1vat1on. They becom~_u

1
11product1vc land of no return e.g. areas 

i'n Cherrapunji, Mawsynram, Mawkyrwat, S1Ju and other places. 

,. (6) Jhumminn neces5itate shifting of culti,ation sites at regular intervals -lea vino 
the old place: fallow by startingjhumming destrnction an<l cultivation at new sites. 

0 

(:!) Leaving the land to rest or in follow for I0-15 years for purp?sc of recupera­
tion means a "rcat national waste. In the whole state there arc square miles upon square 
rnilcs of rnch :7reas where nothing is grown while the land is given , he so called rest. Thus. 
lakhs of heciarcs of productive land are lost for 10-15 years on end. Thes.:: very same 
adfas could lwvc produced lakl1s ol' ton_nes of good fo~ the pco~le had th~y hecn utilized 
by simply res,1rting to such conscrv:1l1,rn measures tike terracrng, bund!ng._ etc .. wlm·h 
would enable establishment of permanent and contmuous settled cult1vat1on 111 ,ucll 

areas. 

(h) With the rapid r,Lt~ or i_ncrea_sc of populat_il~ll as it_ is_ now, tlic,e \viii be littk 
areas to shift tu and land avatl,ibhty will become cnt1cally l11111ted. 

( 7) As is all know the yicid fro1!1 h~m. harvest is 110 pitirully and ~1~e..:onomi-
cally low that it needs no elaboration. It 1s tlus 11~ fact ~hat has br_ou?hl the v1c1ous circle 
of povcr ty. ignorance and diseases to the masses of our larmcr/cult1va,ors. 

, (8) Jhum fire has been known to accidentally d_cstroy even residential villages 
and other important installations of the modern worl~l like tl:t' telcpl10ne and telegraph 

ts wire etc. - causing not only wastage but also 1nconvc111cnce and at times misery 
pos ·, • · 1 1r t r ·1 · t ·the :i!Tected. More serious and important rs t 1c e cc o J 1umrn111g on the life-span 
-
0
(} River Valley or Hydro Project. In Meghalaya we have the Umtru and the Umiam 
sla!!eS I.II.Ill & !V) Hydro ~fcctri~ Projects .. Thrnugh the actual figure of ~euimentation 

(." 1 c projects are not rea<lily avarlable. yet it can be safely assumed from general obser-
01 t_ ~es '!fld experience that the rate of siltation is very high. Ir the following figures ol' 
vat~_on 'cti ITI'LJ.OI and important p1 ojccts in India arc any indication Lhcn ~urcly with lh" 
theIT su ' " 
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conditions of jhumming 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 :-

1) Bhakra 
2) Panchet Hill 

Dam (DVC) 
3) Maithon Dam 

(DVC) 
4) Sivajisagar 
5) Mayurakshi 

Present siling rate 
annually 

- 125 acre ft/JOO sq. mile 

- 220 

- 275 
- 320 
- 346 

Design figures 
annually. 

90 acre ft/100 sq. m. 

71 

92 
140 
112 

" 

" " 
.. 

(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, dispeB­
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 surroundiniS­
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 cullivators to shift from the 
place to place: 

(i) Order of Head or Chief : For some reasons or other the head or Chief of 
the villagt: or clan may order his people lo 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. 

(ii) Repe;;1ted 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 othe1. 

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

(iv) Whoesalc calamity : The people are also made to shift to new place when 
some wholesale calamities like earthquake, 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 



l09 

food nutrients takes. up by the crops. will gr,1d~ally and progressively lead to diminished 
return o_f unecono_m1c valu~. . 1:'1~1s 1~ _but a simple p!1cnomcnon of soil exhaustion or 
p~ogress1ve 1_educt1on of so!• f~rlilily. fo a primitive jhummia it serves only as a Green 
Signal to shift lo anoth':r lcrt,_le pla\C- He leaves the plot to rega111 its strenuth before 
he comes back to cultivate 1t aga111. -

Thus, with the exception of reason number (v) above. all the others do 
n?t take the for~ of regular occ~raac~. 1:hey _ a_re. at be~t. _ com_monly infrequent. 
Factor number (\), on the other h.ind 1s quite d1flercnt. It 1s 111vanably recurrent and 
generally take~ a regular pattern which. under pri1_nitive con_cl!tions, is more specially 
so ... As ment1<;med. the reason_ the .land do~s not give a profit 1blc return is because its 
fertility has dwrndled to the point of exhaust10n and or the top soil, in case or hill slopes 
has been eroded and washed away down. 

Therefore, the approach to controlling jhum or shifting cultivation and stabilise 
hill agriculture will have to be based on this strategy. First and foremost is to devise 
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 area:; such as our hill districts. and 
where the rainfall is high, the que5lion of preventing the soil from being eroded 
away assumes the magniture import:mce or the first degree. Once the retenti;n of the 
soil is ensured then the question or augumenting the soil renility through the addition 
of manures and fertilisers or use of improved seeds and pesticides etc. will be meaningful. 

There are various conservation measures devised to suit various exigencies. In 
these hilly areas, one of the most common measures tl1at can and has bern adopted to 
advantage is the construction .or Lerr_aces. These_ arc struc~ures constructed in the form 
of benches across the slope ol tl1 c lull at regular intervals tor the purpose of preventing 
or reducing the soil from b~ing ero~ed a_n? washed away down hill ?Y_\~in~ or rain. Thes~ 
structures ensure the retention of t11e ~~ti 111 one pla~e and therecy lacil_1tat111g the process 
of building up and retaining_ the fe~til1ty of the so_il through the add1ti_on of natural or 
artificial manures and adoption of improved practices. so that production can be main-

tained at an economical level. Different types of terrace~ .G(n be adopted to fit in with 
a,particular type of requiremen~. These terraces have a d1hrnle adva~llage toward achie­
ving permanent cultivation, unlike those ~nprote_cted or ~ntr~ated hill slopes where the 
soil is continuously washed away down lull. leaving the hill sides completely barren and 
useless in the course of only a a few years. 

Besides terracing, other conservation measu:es. like bunding trenclling, check­
damming, gully plugging, etc can b~ adopted ,!cco:d111g to th~ need of t!1e area. Equally 
important is the creation of rrotect1~c covers lt_ke forest _or fruit tree_s, s~1table cash crops, 
grasses and leguminous crops especially on h_1~h slopes. . I~. shot t, l~nd use plannmg 
should be bas;d according to ils (land) cap:_1b~ltty an~ s,11tab1ltty, (!akmg a_ll the existing 
local condition like soil, slope of the land. ra1nlall, agricultural practices etc 111to account). 

Once the idea of a permanent cullivation b~con~es cstablisl(ed tl~en, with a certain 
amount of care and foresight, the process of planrnng tor r~gn.>upmg _ol these settlements 
to suit the need of the regrouping jhummias can be cffect1vely put 11~to practice. The 

ocess of regrouping of villages is not as simple as it sounds. !n l_a~l it is very com­
Pf as it involves many a sensitive factor so dear to man b~th of trad1t1onal and current. J?tx Jove and reverance for one·s hearth and home an1 lus land, t~1e sense of security 
. 

1
~ 'ttmosphere of the old society, the s~nsc of belonging to a p'.1rt1cular society, group 

111 t 
1-!1 'ge the sense of propriety of t!1e lulls and vales aroun~ _lum, the feeling of snug ~:re~~ tn the infallability of his old village structure and trad1t1ons. Whereas on the 
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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 hi_m to sustain ~is family ? With what kind and type of people 
will he be throw,~ 111 to lrve together wrth? What will be his place and position in that 
new congla11;era~10n of human heads ? And such like questions would automatically 
come to one s mmd. Over and above these, the system of land tenure or ownership exis­
ting in the area will have to be reckoned with at the ve,y outset. 

_ In Meghalaya such scheme of development and allotment of permanent culti-
va~1011 land an~ regrouping of the small and scattered villages has been taken up by the 
Soil Conservatwn Department. This Jhum Control Scheme has been taken up since 
1974-75. In the line of the above observations, the scheme provides for distribution or 
two (2) hectares of developed land (terraced and/ Oi flat land) per family, with priority 
given to irrigation whe,ever 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 sile. 
Besides, drinking water supply togethe, with link road to the settlement and cultivation 
sites arc c1lso provided. Jn conjunction with the other development departments co­
ord111ated both at the St:1.te 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 arc it needs 
a great deal of patience understanding and sincere hard work 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 wirh very sensitive clements 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 takts time and patience. God willing and 
with sincere hard work a new day of progress, prosperity and happiness will surely dawn. 

A two-day seminar on the Socio-cconiomic problems of the Shirting cultivation 
in the north-east India nrganiscd by North-East India Coun-:il for Social Science Res­
earch was held on 18-19 June:, 1976 at Shillong. From the deliberations the following 
concensus emerged :-

1. The scminnar agreed that the shifting cultivation has to be replaced by im­
proved form or 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 _co1~cerne_<l. It 
is agreed that the shifting cultivation is a way of life. and as any way ~1f llf~ 1s subJect lo 
change du,;: to tht changed circumstances: the way of liefe of the Jhum1yas i~ also u,~de_r­
i.:oing clu11w:es. However the forces of change should preferably enamate !tom w1thill 
the society.~ even though the role of state herp, particularly in the form of technical and 
scientific guidance and funds, cannot be denic<l to acce_larate the pace. of devclopm~nt 
The provision of infrastructure of development including roads. credit and market111g 
facilities will play an important role in bringing about the desired changes. 

2. While bringing the change from shifting culti_vation to settied cultivati~n, 
1h-:re will necessarily come about some changes in the social and land reforms. Special 
c:are should be taken so that there is no undesirable social consequence'>. 

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 au tho-
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r ities should ref, ain from basing I heir strategics. as far as pos• ible. on inadequate nfor­
mat ion of l he subject. 

4. ,. Apy suggested cha_nge in shift in~ cultivation will have a bearing upon the 
forest po.rcy. The forest policy may be suitably reformulated with special reference 
to the north-eastern hill regions. 

5. The possible impact of the gradual decline in the production of the cash 
crops like cotton and various oil seeds consequent upon the decline of shifting cultivation 
upon the n:i.tional economy should be studied. ~ · 

6. Horticultu1e as an alternative and subsidiary occupation may be desirable 
and fe:,sible provided there is an adequate organisation to cater to the production and 
marketing needs. 

Terracing is costly and cannot be immediately resorted lo in many sleep hills of 
the nmth-eastern India. However, the soil survey should help in identifying the arc,,s 
where it can be undertaken. 

7. Immediate action should be taken to identify potential locations. by some 
rapid soil survey. t~chnique_ an_d photo interpr~tation, where the integrated approach 
for control of sh1ftmg cult1vat1on can be tried. 

8. The scope of animal husbandry raisil".g of plantation c1ops in the hill areas 
should be further explored. 

9. Where settled land management is being introduced, adequate prott>ction 
measures, including soil _conservation should be adopted. Integrat,d are-a development 
slwulJ be the firm policy. _The s_ettled land manage_me_n~ should be . supported 
by effective supply of input~ inc}uu111g seeds. manures, tertil1zcrs. tool and 1mpkments 
etc. :i'; w"ll as by an c!Tcct1ve lollow-up programme. 

1 
o. But since the switch-ove1 ~rorn s!1ifting cultivatio~ will ta~e sometime 1t is 

necessary to undertake_ s~udies 111':anwl11_le, to 1mprovt: th<: (armm_g_ practices of the Jhumi-
. · .. to cause minimum soil erosion and loss of soil fer t1lrty. 

y.1s so .1s 

Enquiries should be ~o~<lucted into tl~c crop c~mpatil~ility._ ~vater-managcment 
and also the possible assoc1at1on of occupations m sh1ftmg cult1vc1t1011. 

I I The loss of and degeneration_ to flora and fauna as a result of shifting cul-
. . •

1 
Id be st,idi"ed in orc·1tcr details, and the loss of the same from other sources 

t1val11>ll ~ lOU • e ' . 
should also be i<lentifitd and estimated. 

. 
12 

T,\·,~ • 1
11

• m·icle ,1 strono plea for an integrated research on the basic 
1c seminar , , , ' 0 • · • f 

pr~;ble~s c~nnect~d ~,•j~;1 the shifting cultivation by SC1ent1sts o all the disciplines, in-

cluding socrnl sc1ent1~ts. 

19th JUNE: 1976. 
B. Datta Uay, 
SECRETARY. 
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