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ABSTRACT

North East India is unique in its diversity of ploggaphic features, climate and people. It is hamea large no of
ethnic groups. Different types of indigenous systefifarming are found among these people thosénaregue for
a long time. They are very skilled to utilise ttadumal resources perfectly at a low cost using libeally available
material and overcome the problem of irrigation.isTpaper is a review that deals with the existingigenous
systems of farming of the North East India andhitgortance and sustainability.
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INTRODUCTION

The North Eastern Region is one of the most etligidaverse regions in India. Each of the sevetestéas its own
tradition and culture. This region is now consttlitof eight administrative units known as sevetesssand one
brother (Arunachal Pradesh, Assam, Meghalaya, Mapnilizoram, Nagaland, Tripura and Sikkim). Theioeg
lies between LN and 2830 N latitude and 8% E to 9730 E longitudes. The North Eastern states together
represent 7.9 % (2, 62,179 sq. km) of the totad larea of India. North-East India belongs to thet&a Himalayan
Region. The entire NE Region falls within the subptcal belt of warm summer monsoon climate. "Water
harvesting" is the general name used for all tfferdint techniques to collect runoff or flood water storage in the
soil profile or in tanks so that it can be usedtfar production of crops, trees or fodder. "Watmwhsting" also can
be the collection of runoff water for human or Bteck consumption. The benefit of water harvesigngot only to
secure and increase crop production, but alsoo stil erosion and to recharge aquifers tappedrfigation. An
underestimated benefit of water harvesting is #igoimprovement of soil fertility. Silt, manure anther organic
matter is "harvested" or kept in place togethehwlie water. The soil profile stays moist for agentime, which
stimulates soil life so that the formation of seabhlmus, the nutrient availability and the watddimg capacity are
improved. [1].

Traditional farming and water harvesting techniques

In traditional farming, farmers use locally avaikalmaterials for cultivation. They do not use cleahfertilizers,
pesticides and herbicides. They harvest water éir thaditional way for irrigation. The NE regiorf tindia is a
home of several traditional water harvesting systeBome of these are still prevalent like ‘Dongs’Assam,
‘Bamboo drip irrigation’ system of Meghalaya, ‘White cum fish cultivation’ system of Ziro valley éfrunachal
Pradesh, ‘Zabo’ system of Kikruma village of Phédtritt of Nagaland and ‘Roof top rain water hatirgg system
of Mizoram and Meghalaya .

23
Scholars Research Library



Angkita Sarma and D. C. Goswami Arch. Appl. Sci. Res., 2015, 7 (4):23-30

LOCATION OF STUDY AREA

LOWER SUBANSIRI DISTRICT)
ARUNACHAL PRADESH

KAMRUP METRO DISTRICTl
ASSAM

GOALPARA DISTRICT]
ASSAM

[JAYANTIA HILL,
MEGHALAYA

0 20 40 80 120 160 Kilometers
L 1 1 1 Y-

Fig 1- Location map of study area

WET RICE CUM FISH CULTIVATION SYSTEM OF ZIRO VALLEY

The Ziro valley which is located at an altitude 1¥64m is home to the Apatani tribe of Arunachaldesh.
Apatanis have highly evolved indigenous systemaoiming which is unique in cultivation of both rieed fish
together. The Apatanis are surrounded by NyishighenNW and S, the hill Miris on the N and Siyajald
Dolungmukh on the East. [2].

The cause behind this highly evolved system idithi¢ed resources available to them. So they havdevelop a
system through which they can utilise their limitegources perfectly. For maximum utilisation cfitHand they

cultivate both fish and rice in the same field. Bas field preparation starts after harvesting aodtinues till the
end of the spring. Weeding is done three to fimee and the weeds are dumped in the field to deasen hey
prepare the field by dumping household wastes kehi@and pig excreta, crop residue etc. Inorganidifers are

not used. They burn the rice stubbles that arerette field after harvesting. Vermicompost iscalssed by some
farmers. Sometimes cow dung is used at a rate@IKgha'. [3]

Paddy cultivation is started in the month of Febytiarch in special nursery and is transplanteth&field from
April-May up to June-July. Within one month of tegmantation fingerlings are stocked in the fieltheThurseries
are kept wet before plantation. The streams comimdrom the mountain are diverted towards the pdlitelgs
through artificially prepared earthen channels. Téneels of water in the fields are maintained bgofling or
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draining the excess water through the inlet/oudigdt called ‘Hubur’ made of bamboo. Water flowsotigh the
‘Hubur’ from the fields at the upper elevation ke tlower fields automatically through the netwoflcbannels and
meet the major stream at the lowest level. In ¢artace small pits are dug where these fingerlargsstocked.

Fig 2- Earthen bundsin paddy field of Ziro

Latter when the whole field is flooded due to r#ie fingerlings come out of the pits and swim theole field.
During water scarcity period fishes again go backhe pits where water still remains. Tali ngiyih@@na sp) and

aji ngiyi (Punitus sp) are naturally available hetfield. Other variety stocked is aji ngiyi i.e f@mon carp viz
Cyprinus carpo Cyprinus carpiovar. communis(Scale carp)Cyprinus carpiovar. specularis(Mirror carp) ,
Cyperinus carpio var. nudugeather carp) an@€tenopharyngodon idell(grass carp). Grass carp species feeds on
the leaves of paddy plants and so this varietydsked when the paddy plants grow above the waterl| Rice
varieties are Mipya which is harvested in the masftlluly and Empo which is harvested in OctobeithBif these

are indigenous variety. The first fish harvestingrts after 30-40 days of initial stocking of fishand can be
continued in the same gap for several times. Somastidouble harvesting is done at a gap of 2-3 mdrité total
production of fishes is 300-350kg per hector pery&he rice production is 3-4 t per hector. [4]

This paddy cum fish cultivation system was statigch Govt. fishery officer in 1965 on an experinattasis. At
that time no of plots was 23 and total productibfishes was 150 kg 1y ™. Generally about 10,000 fingerlings are
released per hector. In each terrace small pisszefone foot in breadth and on 2-3 feet in deptidag where these
fingerlings are stocked.

They feed on a periphytoplankton that originatethalower stem portion of paddy plant which remaider water.
Fishes also eat harmful insects like water begtiesshooper and others. ‘Lemna minor’ and ‘azalfe’ also eaten
by fishes that originate in the root portion whitkes N, in the field. In turn the waste material of fistexsts as
manure to the plant.

The fields are separated by earthen bunds whichalied ‘dykes’ are abou-15 m in breath an®-1m in height.
Sarse that is millet is cultivated on the bundsn8gortion of the field is wasted.

The Apatanis integrated fish cum paddy culture itally organic farming. They produce rice andhéis by
properly utilising their limited resources withowastage and pollution by using locally availabletenal and
unutilised materials in a productive way at a lavstowhich makes this system highly sustainable.
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Fig 3- Pitsfor fingerlingsin the paddy field

ZABO

In the Kikruma village of the Phek district of Nd@ad an indigenous system of farming is found whilealled
Zabo. ‘Zabo’ means impounding of water. It is atoeyiold farming system which is a combination ofest, land
and water management along with agriculture. Thelevisystem covers an area of 957.9 ha under whistf
covers an area of about 1.5 ha, water harvestimigdavers an area of .2 ha and paddy fields whietiraividually
owned cover an area of .2 to .8 ha. [5]

In the Zabo system of farming forest covers the ane the hill top which is the catchment area of veater. This
area is not disturbed by cutting trees. As thisaseextremely steep water flows downward and atkeaed in

water harvesting tanks. Water harvesting tanksisbo$ siltation tank and main storage tank. Thase earthen
tanks the bottom of which are rammed and compaetdtdmud and straw to avoid seepage with capadityod-

600 cubic metre depending on the catchment arelawBehe forest cover siltation tanks are presemil &nd

organic matters accumulate in these tanks befaeewthiter enter into the main tank. These tanks asilted

annually and the organic matters are used in tHdypfield to increase fertility. [6]

After siltation tank the water enters into the mstorage tank. Cattle enclosures are constructeédeotlower side of
the tanks which are made with bamboo and woodeard®l animals are buffaloes, pigs and cows whietkept in
these enclosures on a rotation basis. The watertine main tank passes through the animal encloghich carries
animal excreta to the field which increases thédilitgrof the soil. Leaves and branches of Aldezets are used
which decompose and increases the fertility. Thelaisystem is organic farming as no inorganic Ifeetis are
used. Paddy cum fish cultivation is also practidsd some farmers. Generally local variety of ricemed
‘Tanyekemucah’ is cultivated. Annual yield of riise3-4 ton per hector and annual yield of fishG#68 kg / hector.

Dongs are water canals constructed by the local peophessam to harvest water for irrigation in the ppdield.
These are mainly found in the Bodo populated ared@odo language it is called Doisa. These areviddally
owned with no community involvement. The sourceslofgs are natural streams from which canals ardocu
divert water to the fields. Water in the field iscamulated in a pond like structure from where wadifted and
taken in to the necessary portion by an instrunatéd ‘LAHONI”. Another structure calledKOON” is also used
to harvest water from pond to the field. Koon isv@oden boat like structure handled with leg. Whke help of
Koon about 25Lof water is harvested per time. Thisufficient to irrigate a plot of land of 4-5 lggw in one day.
With Lahoni about 10L of water can be harvestedtpee and a plot of 2 beegha can be irrigated @dap The
sources of dong are natural streams and most afdhgs are perennial. Some of the existing dong<Bardong,
Salana dong, Lungsoom dong of Dimoria block, Swisd, Nepalpara to Narabari doisa, Jumfoi-Bima dong
Jorakia-Buri dong, Kungreb doisa of Kokrajhar déttrMost of the villages through which these doags passing
are populated with SC, ST, general caste peopleatea garden labours.
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Fig 4- Koon to lift water from dong

The occupation of these people is mainly cultivatibhe Kokrajhar district is mainly Bodo populatacta. The
‘Nepalpara to Narabari doisa’ is unique as its sewf water is rain water. The poor cultivatorabbut six villages
constructed this canal as they are solely dependetliltivation. The head work of this canal is lechat village
Hazarika under Dotoma development block in Kokragtatrict of Bodoland Territorial Council. Theyed to trap
rain water by constructing a pond at the northéde sf the village Hazarika. The rain water so awulated has
been distributed by the canal system to the vastwdtyral fields of the villages Hazarika, Balad@n 1 no
Nepalpara, 2 no Nepalpara, 1no Narabari, 2 no Naraimder Dotoma development block. But after evszgvy
rainfall, this canal is destructed as huge runeoiter the canal. Now the irrigation department ¢@sstructed the
regulator to control the flow of water to the canal

Fig 5- bamboo drip irrigation

Dongs are traditional canals that carry water fthenstreams to the fields. Use of deep tube wetémfar irrigating
fields can carry Iron and so may degrade the |Batildongs carry surface water and rain water artiesse harmful
effects can be ignored.

27
Scholars Research Library



Angkita Sarma and D. C. Goswami Arch. Appl. Sci. Res., 2015, 7 (4):23-30

In Meghalaya a century old system named ‘Bambop idrigation’ is used by Khasis and Jayantias tmate the
betel nut and black pepper cultivation. It is maifdund in Dawki, Muktapur, Hatmawdon and Lynkhatawhere
this cultivation done. They trap natural streamewatsing bamboo pipes. They have to repair thgsespyearly.
They use this system mainly in dry season wherfathis scanty. About 18-20 litre of water per miawenter at the
starting point and is transported through the systeer several hundred meters and at the sitervaateunt is
reduced to 20-80 drops per minute. [7]

Bamboo is locally available there. Bamboos haveefgace yearly due to damage. Govt. is still naivjating
irrigation facility to these areas and thus theyhage the irrigation problem.

RAIN WATER HARVESTING
Rain water harvesting is practised in Meghalayadvim and Nagaland. The zabo system of Kikrumagallof
Nagaland is a system to trap rain water. Rain wadevesting is practised in Mizoram in a wide rarigeAijwal
rooftop harvesting is practised in almost everydedold. A village named Reik , 12 km away from Mjavhere
every household trap rain water and use it. Guttezplaced along the roof to collect the runadhirthe roof and
are opened to a well from which water is used fotous purposes. In Meghalaya also rain wateresl fisr various
household activities. They collect the rain watging gutters and store them in earthen ponds. Tihasds are
covered by opaque plastics, straw or any localbilakle material to check evaporation. The flootha& pond is
compacted to avoid seepage. The side of the tainkrieed with bamboo. All these things are doneim tost.
They use rain water for drinking purpose also.

Fig 6- Underground tanksto storerain water

For this they use ‘Teraffil filter’ which checks dtaria and ions. For household activity the wasgpassed through
a filter system made of brick, river sand, coir @hdrcoal. At the bottom of this filter river saack placed which is
covered by coir. Coir is then covered by charchas again covered by coir, river sand and cogoadingly. At the
top it is covered by bricks. The water passes jinathis system and become suitable for househdiditsc Coir,
sand and charcoal are replaced from time to time.

Feasibility of the traditional systems of farming and water harvesting

The traditional systems are the best example totheséocally available materials perfectly and tpe with the
environment. These systems were used by our amsestd are still in use. One of the important fexcts that these
systems do not pollute the surroundings. Artifigiebation like deep well water can increase thaeral content of
the soil thus making the soil saline. Also due limate change the pattern of rain fall is changimghe recent
years.
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Table 1- Crop season wise averagerainfall in Assam

Kharif season Rabi season All season
X L S
— - y c — = - c — =] - c
Year g £ S Jai g £ 5 Jai g £ IS i
=1 oy =1 = - = ‘C_U' = - = =1 =
< 2 | g g < 2 = & < 2 | g g
[0 % [}
[a} [a)] [a)
2007 | 1816.6] 2118.7 -14p2 normpl 259.7 31B.6 -1.7 rmab| 2076.3| 2431.9 -14.6 normal
2008 | 1773.0/ 2038.1 -13.p0 normpl 275.1 314.8 -12.6®rmal| 2048.1] 2352.9 -13.5 normal
2009 | 1512.4| 1953.6 -22.6 defict 187.8 302.2 -3[.deficit | 1700.2| 2255.8 -25. deficit
2010 | 2066.3| 1976. +4.6 normal 189.0 306.2 -38.3ficitle| 2255.3 | 2282.2 -1.2 normdl
2011 | 1411.1] 2001.0 -29.6 deficlt 1555 295%.3 -4f.8eficit | 1566.6| 2296.3 -29.% deficit

Source- Director of Agriculture, Assam

On the other hand due to increase of populatiorddruon underground water is increasing day by Sayrain

water harvesting can be a solution to this probldarvesting of rain water can minimise the probleiflash flood

and also can recharge the ground water. A micrenshéd project implemented in Ghelhar Choti villagghabua
district Madhya Pradesh has led to recharging ofigd water. [8] Because of this the cultivable dras increased
and the yield per ha has doubled. Traditionalesystare very fruitful to control flood and drougBburing post

independence period the destruction of flood whtawvesting systems like Bengal’'s Inundation chamasulted

havoc of flood. In Bengal this system not only pmeted flood but also checked malaria as the fishasswam

through these channels feed on the larva of maseglit[9]

In US, rooftop rainwater is collected and storedgump. In India this includes Bawdis and johadspamnds which
collect the run-off from small streams in wide arBacharging the groundwater in this way is clairedot only
improve the year-round availability of groundwateut also lead to richer vegetation. Rajendra Sifidgte water
man of Rajasthan (1985), played a catalyzing molhé building of 5800ohads (Water Harvesting Structures) and
in rejuvenation of 2500 old structures in 1058agks under the leadership of a voluntary orgaozatarun Bharat
Singh (TBS). Johads were built in the districtsJafsalmer, Ajmer, Udaipur and Bharatpur. As a tethd rivers
Ruparal, Arvari, Sarsa, Bhagani and Jahaiwali hlagt nearly dried up have now become perennial] [10

Construction of large dam is not suitable in tlagion as this region is an earthquake prone zatez Bnd Singh
(2000) have made a comparison between water hargeststems and large or medium dams. They hatedsthat
introduction of water harvesting systems in upstrean manage the watershed more efficiently. Thsy state
that water harvesting can supplement irrigationrduwater scarcity period also. [11]

Water harvesting systems also help to maintaimthigent of the soil and check soil erosion. Foaraple the water
harvesting systems made permanent agriculture enatfid region of the delta of river Nile possiblefdre
construction of Aswan dam. After the constructidnttie Aswan dam this was no longer possible. Nomnéas
have, besides advantages of greater water aviéiabilg problems in keeping the land fertile. J12

According tolndian Journal of Hill Farmingthe ‘zabo’ system in Nagaland is a combinatiofiooést, agriculture
and animal husbandry with a well founded conseowatiase, soil erosion control, water resource dg@veént and
management and protection of environment. [13]

There is less chance of loss of water as it issct#d and stored within accessible distance freptace of use and
are constructed with locally available material éadsbur. North East Region of India is very richwater resource.
The surface water resource availability in the sagamounts to 653 billion cubic meters (BCM). Bhere is

considerable variability in the spatio-temporaltadigition of this resource, the terrain conditioasd human

settlement. So this region has very high potetyiat develop traditional water harvesting systeéhrsugh which

resource can be more efficiently used than thraagiventional systems. [14]

CONCLUSION
North east India is home to a large no of ethnisugs who are the masters to evolve such systemshvare

suitable to the environment and we should not &l to learn from them. When there is proper useabfiral
resources sustainability comes and when sustaityatgimains there comes progress.
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