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Abstract: The present practice of traditional slash-and-burn agriculture (locally called jhum kheti) by the ethnic
Noctes in Tirap district of Arunachal Pradesh, India is a part of history of rural landscapes. Even today, the
local jhumias totally depends on this traditional farming system for their livelihood. Nonetheless, it is time and
again considered as ‘traditional’ and firm in contrast to modern mechanized farming system. That conviction
overlooks farmers’ expertise, which is accumulated over generations to exploit natural resources while adapting
itself to physical, social and economic setting. This article on Nocte jhumias provides an idea about how
complex and reliable this traditional farming system can be and how the indigenous Noctes optimize family
labour but also limit their risks. Altogether, 20 rural villages mostly from the Nocte ethnic group were studied
to discuss traditional slash-and-burning farming practices for achieving ecological sustainability.
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INTRODUCTION Tirap District (latitude 26°38' to 27°47' N and

Arunachal  Pradesh,  situated  in the northeastern of 2,362 sq. km. is bounded by Assam in the North and
part of India is a marvelous land of a large number of Myanmar in the south while Changlang district of
tribes and sub-tribes with intricate lifestyle [1] and Arunachal Pradesh and Nagaland are its eastern and
depends on age-old traditional slash-and-burn farming western neighbors, respectively. The name of the district
system which has been maintained as a part of traditional has been adopted from Tirap River that flows south-west
livelihood system over generations mostly on hill slopes. to north-east and then takes a westerly turn in the plains
The system is basically a man-made and reflects the of Assam. The altitude varies from 200 meters in the
perception of traditional culture that has evolved over the northwest to 4000 meters in the mountains. Ironically, it
years and is based mainly on strong socio-cultural and has the highest population density (42 person per sq. km)
traditional beliefs, confounded by the economic status of with a total human population of 1, 00,227 (according to
the people. Broadly speaking, slash-and-burn agriculture 2001 census). More than 80% of the total population is
refers to any temporally and spatially cyclical agricultural tribal with two major tribes viz the Noctes and the
system  that  involves  slashing of forest - usually with Wanchos dominating the tribal population. 
the assistance of fire - followed by phases of cultivation
and fallow periods [2]. This is an extensive method of MATERIALS AND METHODS
agriculture   in   which  farmers  rotate  land  rather than
crops to sustain livelihoods. Nonetheless, due to To correlate the traditional slash-and-burn farming
increasing  requirement  for   cultivation   of   land,  cycle system with the human societal structure and function,
of cultivation followed   by   leaving   land  fallow  has extensive field survey was made in the ethnic Nocte
reduced  from 15-20 years to 8-10 years opening up jhumia villages from November 2006 to August 2008.
challenges  for  managing  the forest and environment. Twenty Jhumia families were randomly selected from each
The article discusses the traditional slash and Burn study village and the relevant information regarding the
farming  practices  as  a  historic  land  management traditional farming practiced by the local people were
system of the ethnic Noctes in Arunachal Pradesh, gathered from the elderly farmers using a standardized
northeast India. questionnaire while farm surveys made it possible to

longitude 96°16' to 95°40' E) with a total geographical area
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characterize current agricultural practices among villages. Interestingly, the timeframe for slash-and-burn
Most  of  the  slash-and-burn  farming sites included in agriculture  are practically strict, especially keeping in
the survey were situated on steep slopes. In order to mind  the  heavy  rainfall  in  the  area,  requiring the land
avoid domination of either male or female farmers, to be cleared and seeds sowed in time for the monsoons.
information obtained from both male and female farmers Generally, the village community chooses where the fields
was equally emphasized and analyzed. Farmer groups or for coming season will be established. Slashing and
individual families were interviewed up to 2-3 hours. subsequent burning are preconditions for this traditional

RESULTS AND DISCUSSION slashing operation is usually done in the 3  week of

In the present study, it was found that the to  dry  in  the sun for about 3 to 4 weeks and then burnt
indigenous  ethnic  Noctes are superstitions and in situ (Figure 1. c and d) during 4  week of December.
professes ‘Almighty Rang’ (i.e. the sky including that The day for burning is carefully chosen since it is a
illumines the night sky). But with the passing time they delicate activity. All the jhum plots in a particular village
have exposed to  some  alien  cultures  which have posed must be burnt the same day which generally takes place
a serious threat to their traditional lifestyle. About 70-80% during the hottest sunny hours of the day but if the risk
of the populations live in rural villages where agriculture of village fire is high, burning takes place at sun set as it
is  practiced  along  traditional  lines  whilst  only  about is then easier to spot accidental fire [3]. Burning is a
15-20% is employed. The topography of the district is spectacular and noisy operation, causing huge flames on
undulating mountainous terrain and is unique for its flora the hills reducing visibility and pollutes the atmosphere.
and fauna. The indigenous Noctes entirely depend on Following the burning and cleaning of the newly
nature for their livelihood. burnt sites, sowing and broadcasting of millets and other

This traditional farming system is linked with the vegetables  crops start from 1  week of January. Each
ecological, socio-economic and cultural life of the jhum area is generally cultivated for two cropping cycles
indigenous people and is closely connected to their (about 20 months). Crops totally depend on monsoon due
rituals and festivals that revolve around the jhum fields to the lack of irrigation facilities. After the initiation of
and are organized to take place at various stages of the rain, seeds germinate along with numerous types of
cultivation,  because  the  Noctes view  jhuming  not  just weeds. Usually, the weeds grow fast and cover the newly
as a means of their livelihood, but as a way of life. germinated  seedlings within 2-3 weeks after planting.
Traditionally, the jhumias start and end this traditional And it was informed during the present study that
farming in a ceremonial way. For instance, rituals are weeding is the bottleneck in this traditional farming
generally perform before and during sowing which is a system. It must be done according to a specific, restrictive
primary family activity with traditional, religious, social schedule or else weeds damage the crop yields.
and economic connotations. Consequently, weeding becomes urgent to save the

The livelihood system of the ethnic Noctes consisted newly emerging crops from their suppression and
of traditional slash-and-burn farming; community hunting, competition. April, May, June and July are the busiest
fishing and gathering of forest produces. Most of the month that monopolizes the entire work force in weeding
jhumia families encountered in the present study were [4]. Usually, weeds are pulled up by hand or by using a
from cultures with a long history of jhuming and have traditional hoe or spade. The uprooted weeds are left on
maintained a long association with the forest area and the ground that eventually turn into organic matter and
expected to do so in the distant future. Jhuming is a also protect the soil surface from direct rain impact. It
cyclical process, with the land going fallow for several appears that the jhum system keeps the local farmers busy
years after a period of cultivation. In most of the throughout the year.
countries, this farming system involving slashing and During the survey, the local farmers also informed
burning of natural forest has regional importance only, that mixed cropping is a general rule in this traditional
but for the indigenous Noctes, it is the major land use system  of  farming.  A  huge   variety   of   crops  and
system in the remote and hilly tracts of Tirap district local  cultivars  are  intercropped  (Figure  1.   e)  in a
which is practice along a traditional line of functioning in single field many of which are still lesser known to the
which both men and women equally play large roles, with mainstream  societies.  Over  20 crop species and
women often even playing a dominant role. numerous  farmer-selected  land races comprising cereals

farming system. During the study it was found that the
rd

November by simply slashing the vegetation (Figure 1. b)
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Fig. 1: Human pressure on forest. (a) Nocte village, (b) Slashing of forest for Jhum cultivation, (c & d) burning of
slashed sites for cultivation, (e) polyculture under jhum cultivation, (f) Pure cultivation of paddy

(such as Oryza sativa,  Zea  mays,  etc.), tuberous crops
(such as Manihot esculenta, Dioscorea sp., Ipomoea
batatas etc.), vegetable crops (such as Solanum
melongena, Luffa cylindrical,  Cucurbita  moschata,
etc.)  and  spices (such as, Zingiber officinale,
Coriandrum sativum, Capsicum  sp.,  etc)   cultivated
were  encountered during the study (Table 1). This huge
diversity  has  been  maintained  through  a  variety of
crop compositions, cropping patterns and crop rotations
[5].  A food  system based on only two or three food
crops is extremely vulnerable to risks and is likely to be
nutritionally unbalanced [6]. In contrast, in this traditional
diversified agriculture, during unpredictable bad climate
period, local food security may depend on stress-tolerant
traditional staples such as millets [5]. Nevertheless,
cultivation and cropping  pattern  is  not uniform and
varies from village to  village.  By and large, it was
observed that millets along  with vegetables and pulses
are grown as a first year crops. However, it was also
informed that in all the villages, towards the beginning of
April, paddy (as a second year crop) was broadcast as the
principal crop in pure (Figure 1. f). Yield also differs from
village to village depending on local climatic factors. 

Table 1: Crop species diversity encountered in slash and Burn field

Cereal crops Other vegetables crops

Oryza sativa Linn. Solanum melongena Linn.
Zea mays Linn. Solanum nigrum Linn.
Triticum sp. Linn. Solanum sp. Linn.
Setaria italica Linn Capsicum annum Linn.
Eleusine corocana Linn Capsicum sp. Linn.

Coriandrum sativum Linn.
Allium sativum Linn.

Tuberous crops Luffa cylindrical Roxb.
Manihot esculenta Crantz. Cucurbita moschata Poir.
Dioscorea sp. Linn. Momordica charantia Linn.
Colocasia sp. Linn. Curcumis sativus Linn
Solanum tuberosum Linn. Lycopersicum esculentum Linn.
Ipomoea batatas (L) Laurk. Glycine max (L) Merr.
Daucas carota Linn. Sesamun indicum Linn.
Zingiber officinale Linn.

After  harvesting  of  the  second  year crop i.e.
paddy in August then the field is subsequently
abandoned as fallow from September that undergo
secondary succession, during which time soil fertility
status is restored and physical properties such as soil
aggregation and water-holding capacity are improved
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through litter decomposition, organic matter deposition situation due to this farming system and efforts are being
and nutrient recycling. Nonetheless, the local farmers
informed that fallow period is critical when trying to
understand the functioning of a given slash-and-burn
farming system. Traditionally, the Noctes have tended to
apply a fallow period of between 8-10 years to allow the
forest  to  recuperate. However, again lengths of the
fallow period vary considerably from village to village
depending  upon  the  particular  village involved and
local  environmental  factors. For  instance,  in many
Nocte villages (Thinsa, Kheti, Borduria, Kaimai, Khonsa,
Laptang, Luthong, Lapnan, Kapo, Noksa and Pulung
villages) the fallow period has dropped to 5-7 years,
especially near roads and the areas with high population
density.  However,  it  was  also  informed that there are
still a few remote villages (Kala gaon, Bunting, Lamsa,
Sumsi Pather, Paniduria, Kolam, Soha, Sipini and
Wasathong  villages)  where  the  fallow  period  is  well
over ten years. 

The success of slash-and-burn cultivation depends
on the length of the fallow period. The system appears to
be relatively sustainable when the fallow period is fairly
long. The long-term success of this traditional farming
depends upon the recovery of soil fertility during the
fallow  interval.  The  density of harmful insects and
weeds  decreases  rapidly  when  longer fallow periods
was  used [5].  The  Noctes  believe  that  if there are
short fallow periods and rapid crop rotations, then there
are more chances of soil erosion damaging future
production. Under shortened fallow intervals, however,
the maintenance of soil fertility in the warm, humid tropics
becomes a serious problem [7]. Based on observations in
Mizoram, India, Lianzela [8] claimed that if the jhum cycle
is below 10-12 years, it would no longer be an economic
form of agriculture compared to possible types of settled
agriculture. The frequent return of farmers to the same
land not only results in a decline in yield, but also reduces
biomass production per unit area. To have a productive
shifting cultivation the length of the fallow should not be
less than 10 years and this is practically impossible under
the existing socioeconomic conditions in the district,
because of land-to-person ratio is too low [8].

This traditional slash-and-burn agricultural system is
well adapted to the environment and the people's
knowledge of growing cereals and tree crops enabled
them to maintain an ecological balance. So the superiority
of jhum cultivation over some forms of sedentary
cultivation  partly  explains  the  persistence of  this form
of agriculture in this part of the country. Nonetheless,
very  recently, the  ethnic  Noctes have realized the crisis

made to motivate the jhumias for permanent cultivation
like commercial agroforestry/ homegarden, cash crops
garden,  etc.  So,  innovations built on integration of
merits of traditional and modern farming systems could
offer more effective means of addressing the problems of
mountain (slash-and-burn) farming system than a strategy
aiming for replacement of traditional agriculture by the
modern one.
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