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INTRODUCTION

Arunachal Pradesh “The land of dawn-lit mountaiiss$ituated in the extreme North-East part of dnd
Geographically the state lies betweerf 26'N to 29 38’ N latitudes and $130°E to 97 30’ E longitudes with
total area of 83,743 KmThe soil in the major part of Arunachal Pradestotky. The soils of the state have a hi
degree of acidity containing humus with a high éegof nitrogen and a rich organic layer. Moreoder to the
land erosion and deposition by the rivers, thessaile sandy loam and clay mixed with nitrogenousrixaa
Different types of soils i.e. red soil, soil mixedth sand, alluvial soil comprising black and rddslements and
pure alluvial soil are found in different partstbé state. The climate of Arunachal Pradesh isdabpsub-tropical,
alpine, sub-alpine, temperate and humid dependinthe topography and altitude. The rainiest parmfachal
Pradesh is the land below the elevation of 1000emeiurrounding the Bramaputra valley. The annuatage

rainfall in the state is nearly 250cms.

The intensive and efficient use of resources lékal, water and forests has become the prime corude
not only the rural people but also the governméihe state or country concern. From time immentqréople in
rural area have been practicing their indigenouswkedge for producing and earning more for themreanic
prosperity. The rural households normally farmexgricultural workers and other landless househaldgpt
varieties of rural occupations related to land,ewaind forests. The people of Arunachal Pradegjeireral and of
Ziro valley in particular are the best example wfat people who have been using their indigenockrigue for
better earning from their available land, water &orést resources.
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The geo-topography of Arunachal Pradesh is bfediht from that of other states of the countrye People of
the state in general and the sample area i.e.Vaitey (also called as Apatani valley) in particuteave been practicing a
unique farming system called “paddy-cum-fish” cdtion in their limited cultivable land. Initiallhis practice was not so
much systematic and planned manner. But especifity 1960 they cultivate paddy and fish simultarsdp in the same
paddy field. For the said purpose they are prepatia paddy field which would be suitable for ragrfish in the paddy
field. The Apatanis with a highly developed valleyltivation of rice with fish over several decades considered to be
the one of the relatively advanced tribal socieitiethe North Eastern Region of India (Haimend@&62). Now this has

become a normal practice of the farmers not onBgiia valley but also at some other places in Aalnzd Pradesh

The integration of fish with paddy cultivation gt in a natural process. During rainy seasonamviter flow
from upper level paddy fields to down level fielthe wild fish are trapped in the corn fields angéidan cultivators use to
catch/harvest these fish from their corn fieldstoligh this process farmers used to earn some inbgrselling these fish
without spending single pie for rearing fish inithgaddy fields. They also did not lose any amaafrpaddy production.
So in order to attract and trap more wild fish tetasted preparing their paddy fields according¥th the passage of time
in many parts of the world, in India, in Arunaclfabdesh and also in Apatani valley, cultivatorstethrearing fish along
with the migrated fish in their paddy fields to eanore income (In terms of paddy and fish combinélym their paddy

fields. This form of farming system is charactetizes “Paddy-cum-Fish” cultivation

It is found that the yield of fish varies with mip care in stocking and density of fish stockelde Tish is usually
cultured with varieties of paddy. The common carthie most cultured fish with late ripening variefypaddy calleeemo
in Ziro valley. The fish cultured in their fieldsesbomes the main source of protein to the farmedsadso gives them
subsidiary source of income. The Ziro valley in Aaghal Pradesh is considered as one of the mdabkuarea for fish

culture in paddy fields. The local Apatani farmalso adopted this farming system as their indigsroulture.
Soil Management

Soil the store house of the plant nutrients, hasilastantial impact on plant growth and its sustaiiity for
agricultural production in the long run. The effiot nutrient management is the key to increaseaitieeproduction in
backward state of Arunachal Pradesh where cenepeof tribal population consume rice alone. Tlis,overall strategy
for increasing rice production and sustaining ttem high level include an integrated approach tdsvananagement of
soil fertility along with other complimentary meass like sufficient storage of water, proper pransfor outlet and inlet
of water from one paddy field to other paddy fieldd clearing of unwanted weeds during the growiages of paddy.
Moreover, the culture of fish along with paddy eetp eat small insects like water beetle, larvakaher harmful insects
of paddy plants. This variety of fish also conttdsiin increasing soil fertility by decomposinghfiexcreta, increasing
available nitrogen accumulation at the soil surfanethe other hand. So, the waste material of iisrkks as manure to
paddy (Nimachow et al. 2010).

The use of domestic waste products as manuregriaudiure is predominant in the state. The apfilicaof
modern techniques and farm machineries like tractdheir agriculture field is low as most of thelttvable land are in
hilly terrains and the size of paddy fields are knihe use of chemical fertilizers, pesticides ameedicide in their
agriculture is negligible. It is found that mosttbe farmers prefer to use traditional method dfivation in which they
are more comfortable. It was also found that thikasw water condition are highly favourable fasHiculture in the rice

field of Ziro valley (Kanwar, 2010).
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Field Management

The Apatani tribe possesses unique terrace padldis fin which they cultivate paddy along with fighich is
known as Ajii-nguii-Assont or rice-fish culture. The concurrent growing ade and fish is known as rizi-pisciculture or
paddy-cum-fish culture in the traditional senseng®i et al. (19804efine rice-fish-culture as the stocking of fish
fingerlings of a given size and species or speniesbination in a rice field to obtain a crop offi& addition to the main
crop of rice. They consider it as an ideal methbthnd use since the same land is being utilizedbfith rice and fish

concurrently.

The recycling of the agricultural wastes is the affl process of nutrient management of their vaeldy fields.
The left out straw and stump are allowed to deca@epn the paddy field itself and later these argechicompletely into
soil during the field preparation for sowing of thaddy sapling. This practically recycles the rautts from the stubbles,
straw and stocked weeds into soil in every cropecydoreover, during the fallow period cattle areely allowed to graze
in the paddy fields that facilitate recycling ottbther nutrients and cow dung in the paddy fielde integrated nutrient
management includes organic resources like craguescompost, animal wastes. This green manuteikey to higher

crop production and achieving sustainability ofiagjture in Ziro valley.

The Apatanisategorize their agricultural fields as soft fie(dsbi aj) and hard fields&ller aji). The area under
hard fields is more than the soft fields. The $efid agriculture is negligible in Ziro valley. Gerally, in soft fields the
pyaping (oryza sativa) variety of paddy is grown. On thkeo hand, in hard fields different traditional sjgs of oryza
paddy such aesmpu emo, mipya, laynissang emetc and als@yapingare grown in the paddy-fish system. They mostly
cultivateempu emdollowed bymipya, pyapingandlayi etc varieties of paddy are indigenous in nature. Mipya, an
early variety is harvested in the last part of Jayl early August where&nqg pyapingand othersare the late varieties
normally harvested in the last part of October aady November. Farmers mostly cultivémq followed byMipya and
Pyaping etc. varieties respectively. The fish cultureissially done here synchronizing with late ripeniicg variety and

its production is substantial.

The residential areas of villages are located &igher elevation and all the suitable surroundamgas are
cultivated for their paddy fields. The plot whick mot suitable for rice cultivation is being used kitchen garden,
horticultural activities and bamboo garden. Thetevagater that flow out from the village is alsoatited to the nearby
paddy fields as a source of outlet and becomenle for paddy fields. Such paddy field becomediléerTherefore,
certain indigenous knowledge and practices for feoillity management are still being in fashionang the tribals of the
state. The incorporation of those with modern adfiral practices holds a promise of sustainingdbalistic pattern of

agricultural practices in Arunachal Pradesh.

The most of the Arunachal farmers practice thditi@al system of mono rice cropping in their digl They do
not cultivate any crop on the bund as it is in $rs&de and also low in height. However, the farmef<iro valley
simultaneously cultivate rice in the paddy fielddamillet on the bunds. Thus, the farmers harvest ¢vops in a season
and net return of profit is higher in case of Zualey farmers. The fish culture in paddy fieldsdagrowth of millet on
bunds are highly sustainable for the economic dnafitfarmers with a high degree of ecological éficy in Ziro valley
(Rai, 2005). Moreover, the irrigation system of fgras enables them to adopt concurrent culturésbfif their wet rice

field and harvest additional protein for the farmdnich is also considered as their supplementanycgoof family income.
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The two batches of fish are reared in a crop seddee first batch of fish is stocked during thie [arch to early
April before the transplantation of paddy saplipese fishes are harvested in June and July demeodi the size and
growth of fish while keeping the half grown fishtime paddy field for next phase harvest. The set@utch of fish is put
in the month of June-July and harvested in the maftSeptember and October. However, generallyfdhmers’ rear
single batch of fish during entire crop seasonksdan the month of April and harvested in the rhendf July, August
and September. The time of harvesting varies frammér to farmer depending on the growth and sizéetultured fish
and also demand for local fish in the market. Tds¢ batch of the cultured fish is harvested inntloath of October at the

time of drying the paddy fields before harvestifigrop.

The common carp are usually grown without suppleary feeding in rice field by the Apatanis. Thédtared
fish is allowed to access the whole rice fieldlasntgrazing ground. It is, therefore, essentiakise the water level above
the trenches of rice fields. The paddy fields whdohnot have trenches, water level is maintainetitat5 inches above the
ground or field level depending upon the growthpatidy and size of fish. Thus, during the entirepping season the
water level is maintained in such a way that neithe flooded water damaged the standing croph®wavailable cultured

fish are easily flown away by unwanted flooded wali¢ring torrential rainy season.

Thus, the participation of farmers in the croppsggson increases substantially and hence the giifoalwf fish
from paddy fields is higher in Ziro valley. The meased production of fish has resulted in incraasés share of
contribution to the household income. Apart frora traturally available channa sppli ngiyi), Puntius spppapi ngiy)
fish species in paddy fields, other varieties shés like schizothorax sppdilyang ngiy), Eels (abu ngiy), nemaucheilus
(ribu ngiyi), dorikona or weed fism@iyi pap) are also found in the rivekiley). However, the natural availability of these
fishes are diminishing with the passage of timéhavalley and the farmers are more dependent bared fish for their

family consumption as well as family income.

There are various approaches of integrated farsystem in state agriculture, of which the ricdistegration is
believed to be the most important and economicélyple in Ziro valley. It helps not only for optimu utilization of
available land and water resources but also foimiiing the risk element associated with singledyadrop in a year.
Thus, integrated farming gives the provision fagh@r income to the farmers in terms of rice and fisoduction than the
single crop farmers. This occurs primarily becao$dehe natural compatibility between rice and fisha managed
ecosystem in their agriculture. Thus, the natuoalgregation of fish in rice fields often stimulatbe farmers for rearing

of fish in their rice field with the idea of havimgore economic resource utilization and produgtifiom limited land.
Irrigation

The good rainfall is boon to the farmers with hsufficient supply of river water to the paddyldis. The water
from side mountain streams and springs are tappddchanneled into the paddy fields through a nakved primary,
secondary and tertiary irrigations. This water fletart at the rim of the valley and canalized tddyafields through
cooperative efforts of the beneficiaries. The wigaallowed to enter into the paddy fields throdlge bamboo, wood like
pine (iisa) and castapnopsis sgiifa) pipe. However, these pipes are slowly replaceglbgtic and iron pipe by the

farmers as it gives more longevity and durabilityiet are readily available in the market.

In terrace type of agriculture, water is allowednfi tertiary irrigation through the ditch into padtields by

manually opening and blocking mechanism as perireapent. The water flows down from one paddy figddanother
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paddy field through the series of network channgfais, the outlet of one paddy field functionstzss inlet for the paddy
fields of lower level. The available running watgrthe irrigation is equally distributed and bettefil to all the paddy
fields in one after another. During the rainy seei® amount of excess water is drained out intaheam plot based on the
angle of placement of inlet or outlet system ondiike of the plots. This also serves as a goodcsonfr nutrient to paddy

field through irrigation water as outer part ordapf soil flow over from one field to another pgdield.

The long multipurpose trenches are also dug ouhénpaddy fields after the harvest of paddy iroZmlley
agricultural system. This trench is prepared eitregtically or horizontally and even in L-shaperajahe middle or near
middle of the paddy field. This trench is repaiiadevery one or two years. Sometime the farmerrdig/ trench by
abandoning the old one for facilitating its effgetiess of draining out of water from the paddydsellt is used as the
main source of water outlet from the paddy fieldtet time of weeding, flooding and also before liagvest of paddy.
Moreover, this also provides a comfort zone fordhkured fish during weeding and also at the tohéow water level in

the paddy field.

However, the plain and terrace type of paddy §ieidother districts have low level and small i2édund. They
commonly use ditch for the transportation of wdtem one paddy field to other paddy fields. In #hégpes of paddy
field, the outlet and inlet of water from one fidllanother paddy field is not effective during Wweaain and flood. Thus,
such types of paddy field are more prone to danthgestanding crop and fish culture. Therefore,afgculture is not

suitable for fish culture along with paddy in otloéstricts.

More or less the agriculture of Arunachal Pradiestain fed and rely on rain God. The nature ofi@dgure is
terrace type and most of these paddy fields areévatéd either in corner or in between two cornefshe valley. The

source of irrigation water for paddy field is negfile in most of the districts.
Nature of Agriculture

In Arunachal Pradesh around 90 per cent ruralttibuseholds are pursuing either shifting cultoraor settled
cultivation. The wet rice cultivation (WRC) and r&ee rice cultivation (TRC) are normally considemsl permanent
cultivation. The entire cultivable land in the sté under the private ownership. The private hbolsks operate as a unit
while carrying out the cultivation of crops, conging field crops as well as horticulture crops. Tidividual household
therefore, takes all the technical decisions faicagtural cultivation, manage and control resosre@d ultimately bears

the entire responsibility.

The size of land under the technical command fahaly forms ‘operational holdings’ for all purpasaccording
to the established norms followed under agriculteensus in India as well as in Arunachal Pradesth ®rmed as
‘individual holdings. When the land resources obtar more persons to households are pulled togétherarrying out
agricultural operations are called as ‘joint holgih When the land is controlled, managed and tieahmlecisions are
taken either by an institution or the governmergamization or any private organization such undsnf operation

holdings as ‘institutional holding’. Thus, theredhree types of operational holdings in Aruna¢raldesh.

As per the practice followed under agriculturahges in Arunachal Pradesh, all the holdings enuteérare
classified according to the categories in termdhedtares. Keeping in view agro-climatic conditiomd eother related
aspects of the land resources, the land holdintsistate are classified into four categories siscfl) Marginal (2) Small

(3) Medium (4) Large holding. The households havlagd holding less than one hectare are termed aginal
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household. Similarly, those who are possessinghlaldéihgs more than 1 hectare but less than 2.5aheare regarded as
small landholding households. The households pssgpthe land holdings within 2.5 to 5 hectareaofl are known as

medium and the families occupying more than 5 hestaf land are classified as large householdargelfarmers.

All the tribes of Arunachal Pradesh practiceslasgthgriculture besides practicing shifting cultiva. They have
different and distinctive ways of soil and nutrienanagement of paddy fields. The method of cultivais also varying
depending on the nature of topography and theioédjéarm practice. Apatanis, one of the majordsitamong 26 tribes of
the Arunachal Pradesh are having settled agri@alljpractices without having jhum cultivation in tE@&o valley. The
small terraces are built by tribal communities auhe flat valley land extending into the footl lsilopes. The soil in

valley land is fertile due to nutrient wash-outrfrehe hill slopes.

The cultivable land-population ratio in Ziro valles low. Thus, they produce rice and fish in taene crop fields.
Hence, it is essential to increase in order to nieeever growing demand for rice and fish. Sireeytrear fish in paddy
fields, they do not use chemical fertilizers andtjpédes in their paddy fields. So in order to ioye the land productivity
they normally grow indigenous improved variety okt Again the use of chemical fertilizer is neiilg in the wet paddy
cultivation as well as in shifting cultivation. Teuthe farmers are in trade-off between traditiswl management and

modern technique of production process in the 'stafgriculture.
Rice

Rice a staple food for the tribal people of ArumaglcPradesh is consumed as their main food all thesrstate.
The state has own varieties of paddy that areveétd with its variation in maturity duration anielg rates depending on
the condition, type and fertility of soil. It iserdominant cereal crop cultivated in jhum as welinet agricultural paddy
fields in Arunachal Pradesh. Rice is grown by madkis a source of livelihood from time immemorlalis difficult to
trace out the evidence regarding the history ofrbegg of the rice cultivation. The species of rizadled oryza sativa is
most commonly cultivated crop in Arunachal Praddslis considered as an important food crop of tifileal state of

Arunachal Pradesh. It is grown in different clincatbnes of the state.
Development of Fish Culture in Paddy Fields

Initially S.K. Chakavarty, then Fishery officer mpached Mr. Padi Lailang from Reru village and Mani
Tassang from Hija village to culture fish ponds vk in 1960. At the beginning, in order to enemeér the farmers, the
government provided 50 per cent subsidy for exdawaif ponds while the other half was borne bypbead owners. The
department also supplied the fingerlings fish nyrses well as food to feed the fish at free of césta result, in between
1962 and 1972 as many as 274 private fish ponglaragfus dimensions were constructed where fistuoedt about 98,300
common carp fingerings fish nursery. However, isvigclined to 122 private fish ponds, 21 people fisms and one
government fish farm during 1998-99. Again, the eyovnent provided 40 per cent subsidy for the costxcavation,
sluice gates, feeder and drainage channel, ethot® beneficiaries who were capable to consthectbmmercial viable
fish pond and 50% subsidy were given towards tret @binput such as fish seeds, fish food, fediliz manure, lime and
cow dung. Thus, efforts were made to develop tkeiqilture and encourage the people’s participasonthat it would

yield subsidiary income to the farmers.

The wet paddy cultivation and its area availabiefish production are limited in the state. Thealirize of the

paddy field, low level of bunds, frequent flood amdtrained farmers are not familiar to the unigeehnique of paddy-
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cum-fish culture in other districts of ArunachahBesh. The yield of fish varies according to theditions like nature, the

quality of soil, frequency of water flowing, carestocking and density of fish stocked in the pafigld, etc.

The feeding to the fish in paddy fields is veryerén Arunachal Pradesh though it has beneficitdcefto the
growth of fish. Most of the farmers in the state atill ignorant about such benefits of feeding, the fish is left for their
natural feeding from paddy field whatever food &alale in the paddy fields. Thus, the growth of fishpaddy field is

moderate. It is observed that the production df isshigh when the paddy fields remain free froooél and drought.

It is observed that the naturally available fisti&ke channa sptéli nguii) and puntius spp@pi ngui) are
decreasing in the paddy fields, rivers and strelaeeause the availability of water in the rivers atrdams are decreasing
continuously. In many places, the perennial rivatew which was earlier used for the paddy fields aso diverted and
tapped at source for the drinking purpose with ithereased population in the valley. Again, thesdd wishes are
dominated by the cultured common carp fish as #nmérs put/rear fish fingerlings even before appgawild fish in

their paddy field.

Figure 1: Fish Harvesting from Paddy Field Trench ly Farmers]

The Apatani tribe of Arunachal Pradesh has beantiging a traditional rice-fish culture system tmpas ‘gjii
nguii” for many decades. The pisciculture is widely gagnacceptability among the farmers as a subsidi@gupation
with the increasing demand for fish in the localrkes. Thus, area under paddy-cum-fish culture haggmally increased
over the successive years. This attributes to aira@mment friendly rice-fish culture for increasguoductivity by
recycling the waste matter of fish in sustainablenrer in agriculture of Ziro valley. The culture figh and paddy
together could potentially increase and stabilim»ime from rice farms and increases the total drinuame Purusshan
(1986).

The natural availability of fish in the rivers éfunachal Pradesh is not sufficient to meet the ektin fish
demand of the state. Some people in the statedtaxted fish farming in their ponds commerciallg darmers are rearing
fish in their private water bodies and paddy fieldsere ever is possible. The state is unable ta itedemand for fish
with the rapidly increasing population becausehef depletion of natural fish stock in the statés found that nearly 51
species were reported to be reared varying frorometp region in different types of climatic coridits of north east
India. Out of which the naturally available fishespes in Arunachal Pradesh are about 10 to 15.nid® cultured fish

species in Ziro valley are common carp and grags ca

The fisheries activities were introduced in ArumacPradesh in the year 1957-58. It was extendéirtovalley
in 1958-59 and mirror carp was supplied to cultur@ pond by a farmer called Padi Lalyang of Retlage. Thus, in
1960 the farmers started rearing fish nursery ttumiin their paddy fields. The successful hanvgsbf first batch of fish
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cultured in paddy fields by the farmers of Ziroleglinduced the state government to take up thgrarome in 1964-65

on experimental basis initially with 23 plots ofdaly fields covering an area of 10 acres which wesaarkable success.

Table 1: Area under Paddy-Cum-Fish Culture in Ziro Valley (In Hectare)

Sl. No. Year In Hectare
1 2007-08 570
2 2008-09 670
3 2009-10 764
4 2010-11 817
5 2011-12 1080
6 2012-13 1150
7 2013-14 1210

SourceDFDO, Ziro

The area under paddy-cum-fish culture during 2087vas 570 hectares in Ziro valley and it increaseii210
hectares in 2013-14. The area under paddy-cumetighre in Ziro valley was 1210 hectare in 2013-A4.per the data in
Table 1, the average growth rate of area underypeadoh-fish cultivation in the Ziro valley during Q@-08 and 2013-14 is

nearly 16 per cent per annum.

Table 2: Allotment of Fund for Fish Culture in Paddy Fields of Ziro Valley (In Hectare)

Sl|. No. Year In Hectare
1. 2007-2008 221
2. 2008-2009 140
3. 2009-2010 205
4, 2010-1011 170
5. 2012-2013 301
6. 2013-2014 120

SourceDFDO, Ziro, 2014

The fund allocation for the fish rearing in padiilds in Ziro valley by the state government igwh in Table 2.
The data as presented in Table transpire that uhdirig of the Arunachal government is widely fluting. The
government alloted fund for 221 hectares of padelgd for fish culture in Ziro valley during 2000@8. The allotment of
fund decreased to 140 hectares of paddy fielddigbrculture in 2008-2009. It is found that the duallocation was the
highest for 301 hectares in 2012-2013 for fishureltin paddy fields in Ziro valley. It is furtheecdreased to mere 120
hectares in 2013-14. The graph of fund allocatioterms of fields is almost horizontal with huges wfowns (Figure 2).

400
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5 300
S 200
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Figure 2: Allotment of Fund for Fish Culture in Paddy Fields of Ziro Valley(In Hecture)
Fishery Activities in Lower Subansiri District

The govt. of Arunachal Pradesh has taken step&xpanding the fishery activities in the state. Adoogly

various fish ponds have been created both by Ridbepartment and privaiadividuals too. The progress of fishery units
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in the said district is shown through table andobga As per data transpired in Table 3, the nurobéish farms/ponds are
remaining same i.e two govt fish farms, 54 privageple’s fish ponds and one other fish ponds du2b@g-09 and 2013-
14. On the other hand the village fish ponds haseamsed from 874 in 2008-09 to 895 in 2013-14 shgwin increase of
21 units. It is also observed that the area unidér dulture in Lower Subansiri district has slighithcreased from 246
hectare in 2008-09 to 260 hectares in 2013-14.

Table 3: Fish Farms/ponds in Lower Subansiri Distrct

Sl. Type Year
No. 2008-09 | 2009-10 | 2010-11 | 2011-12 | 2012-13| 2013-14
1 | Govt. fish farms (In no.) 2 2 2 2 2 2
2 | People fish ponds (In no.) 54 54 54 54 54 54
3 | Village fish ponds (In no.) 874 895 873 889 892 958
5 | Area under fish culture (In 246 248 254 255 257 260
hectare)

SourceDFDO, Ziro

The inland fish production in the district was &@nes during 2007-08 and it increased to 29@gaturing
2013-14 as shown in Table 4. Again, the fish frgdsproduction was 20.3 million units in 2007-08 @ridcreased to 20.8
million units during 2009-10 which declined to 20llmn units during 2013-14. However, the productiof fish
fingerlings size are comparatively low against fisé fry size in the district. The production o$lii fingerlings size are

more or less same during entire period from 20Q20tA4.

Table 4: Fish and Fish seed production in Lower Suimsiri District

Year
< (e items 2007- | 2008- | 2009- | 2010- | 2011- | 2012- | 2013-
1 Fish production (M.T) e o] = 1 2 = 1
l.a Marine - - - - - - -
1.b Inland 171 173 174 293 297 297 299
> Fish Seed Production
(Number in Million)
2.a Fry 20.3 20.6 20.8 20.0 20.(¢ 20.0 20/0
2.b Fingerlings 0.5 0.6 0.5 0.5 0.6 0.6 0.6

Source: DFDO, Ziro

Table 5 illustrates that the government farm poediuabout 8.1 lakh units fish seed and table fiéh &y which
yielded the revenue of Rs.2.73 lakh during 2011W2ereas the fish seed production declined to & Lnits but the
table fish production increased to 300 kg yielding revenue of Rs.1.8 lakh during 2012-13. The disbd production has
increased again to 5.5 lakh units whereas the tidteproduction declined to 218 kg and the revegareration was
Rs.2.0 lakh during 2013-14. Again the fish seedlpotion increased to 5.4 lakh units and table ffiss gone up to 607 kg
giving revenue upto Rs.2.h during 2014-15.

Table 5: Fish and Fish Seed Production of Governmérrarms in Ziro Valley

Fish Seed . Total Revenue
SI. No. Year Production (No) Table Fish (kg) (Rs.)
1 2011-2012 810857 200 273260
2 2012-2013 510000 300 180450
3 2013-2014 551300 218 200370
4 2014-2015 539333 607 262100

Source: DFDO, Ziro-2015
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Fishery Activities in Arunachal Pradesh

The integrated paddy-cum-fish farming was alsmuhiced for the first time in Lohit district in 2B1This system
was introduced in two villages namely Khaoji andaHlV covering three hectares area on trial bagikdhit KVK under
the sponsorship of NABARD. The rice (bahadur vajieind fish was cultured in the month of May andvhated in the
month of September. Average weight of fish was @&0(100gm-450gm in 130 days). It was known to ligle different
type of technique than the indigenous type of paclgn-fish culture. However, they never practicd fezilture in their
paddy fields before the introduction of fish nuysby the government department. But the farmersodisnue the practice

of paddy-cum-fish culture in their agriculture fraraxt year onwards.

Again the practice of fish culture in paddy field® found at Balijan circle where only one farrgepracticing
the fish culture successfully in his paddy fiel@snhis private fish pond since last five yearstheatdata of area under fish
culture and production is not available. The fishiure in paddy fields were also tried at Doimulkttle in 2012 and 2013
under Papum-Pare district by the fishery departrbanit was unsuccessful due to non-availabilitypefennial source of
river water in the area. So the farmer discontinfigd culture in paddy fields in next year. Furthiye fishery department

is all set to experiment another fish culture ie paddy field of East Kameng district during 20g8i@ultural season.

As shown in Table 6 the total area developed fecigulture in the state has increased from 23&8anes during
2006-2007 to 3500 hectares in 2013-2014 registenmgnnual growth rate of around 6.6 per cent.

However, the area under paddy-cum-fish culturth@state has been increasing every year. It was héctares
in 2006-07 and it has increased to 1825 hectare®0ii83-14 (Table 6). The Area under paddy-cum-fisttuce in
Arunachal Pradesh is also illustrated graphicalliFigure 3. The average annual growth rate of aneier paddy-cum-fish

cultivation in Arunachal Pradesh is nearly 8.0 pant.

L0000

1800
LE00 4-/—/"—
i _! i} |_-| e

1000
]

=

T -t CilbiEE

|

—g— g &5 umclan |-'-|.I: |', -5 LI -
440
H0

Pl cultuire

5 Rt ptchy -£a
ik

Al

d"‘-‘.f"ﬁ"-f"‘x“* o

i
". ] '~..'
ﬁ '-5? d“ B ,.3 'E-"
Wi an
Figure 3: Area Under Paddy-Cum-Fish Culture in Arunchal Pradesh(In Hectare)

Table 6: Area under Pisciculture in Arunachal Pradesh (Area in Hectare)

People Total area Fingerlings
G(.)Vt' Fish Hatcheries in i) under_ Developed for (Lakh)
Year Fish Paddy-Cum-Fish . A
Pond/Far Numbers pisciculture Distributio
Farms Culture
ms (Hech.) n
2006-07 31 1011 11 1171 2388 90
2007-08 35 1100 11 1200 2465 100
2008-09 35 6070 6 1325 2700 100
2009-10 30 6377 6 1345 2700 120

Impact Factor (JCC): 4.7987 NAAS Rating: 3.53
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Table 6: Contd.,
2010-11 36 9200 6 1675 3200 150
2011-12 36 9500 6 1675 3200 150
2012-13 36 10,500 10 1775 3425 165
2013-14 33 10650 10 1825 3500 169

Source:Director of Pisciculture, Government of ArunacRahdesh.

The growth of fish ponds/farms in the state haankghown in Table 6. The table reveals that thebmurof fish
ponds has increased from 1011 during 2006-07 t6500farms in 2013-14 recording a growth rate of.23@er cent.
However, government fish farms were more or lessesenging from 30 to 36 numbers during the samieg®i.e. from
2006-07 to 2013-14. The fish is left for its natueeding in the paddy fields. The rice fields dfaZvalley where fish
seeds are cultured are free from the use of agemial and additional input of supplementary fegdim fish. The fish
culture in paddy fields is primarily meant for theelf consumption. But it has become the subsgidsaurce of family

income in the valley. The production of local faeste good substitute to the imported fish in theksar
Employment in Fishery Activities

The activities related to fishery like fish farrgirand fish hatchery have been gaining popularityhim state
though it is spreading steadily. These activitiesaarried by both private people and governmepadment. The data in
Table 7 depicts that during 2006-07 and 2013-14leeengaged in government fish farms were 372 6207 while it
was 432 in 2013-14 and people working in govt. Ihaties were around 50-55. Thus, the labourer orkeverin

government run fish farms and hatcheries were 427482 in 2006-07 and 2013-14 respectively.

While the people engaged in private fish farms laaitheries during 2006-07 were only 5,905 whilse ttumber
increased to 56,200 in 2013-14. It is observed itharte private people in the state are participaitinfishery activities in
the state. Taking both private and government guosideration, it is seen that number of peopleaged in these

activities has increased considerably from 6,332086-07 to 56,682 in 2013-14 registering nearl¥ pércentage annual

growth rate.
Table 7: Labour Engaged in Government, Private andHatcheries in Arunachal Pradesh
Labour
- —— Government —— Private Total
farms Hatcheries Total Farms Hatcheries Total

2006-07 372 55 427 5055 850 5905 6332
2007-08 420 55 475 5500 850 635( 6825
2008-09 420 30 450 30350 1260 31610 32060
2009-10 420 30 450 31885 1260 3314p 335P5
2010-11 432 30 462 46000 2450 48450 48912
2011-12 432 30 462 47500 2450 49950 504{12
2012-13 432 50 482 52500 2950 55450 55982
2013-14 432 50 482 53250 2950 56200 56682

Total 3360 330 3690 272,040 15,020 287,060 | 290750

The growth of fish seed production in the statel$® studied. The Table 8 shows that the fish peeduction of
fingerling size was around 8.5 million during 200B-and it has increased to about 20 million in 2043The production
of fry size fish fluctuates from 25 million in 20@% to 27.00 million during 2010-11 and the produttof fish fry size
were nill from 2011-12 to 2013-14.
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Table 8: Fish and Fish Seed Production in ArunachaPradesh

Items
Year Fish Production Bl SeedFiSh Fingerling

Inland (In Tons) Fish Fry size (Million) Size (Million)
2006-07 26.00 25.00 8.5
2007-08 27. 30 30. 00 9.50
2008-09 27.70 26.50 11.00
2009-10 27.50 27.00 12. 00
2010-11 29.00 27.00 11.00
2011-12 30.10 28.00 15.00
2012.13 30.80 28.00 18.00
2013-14 30.85 30.00 20.00

Source: Director of Fisheries, Govt. of Arunachal Pradeihnagar.

It is observed from above table that the distidyubf fingerling size fish seeds has been incregsbntinuously
in each financial year. Initially the productionfoy size by the farms was more than the fingerkimg. However, it was
short lived and production decreased to 27.00 duPi®10-1. Again fry size fish increased to 30 dyr013-14. The
demand for fingerling size by the farmers has baetinuously increasing since 2006-07. The reasay e the growth

of fingerling size fish takes short time to get aratl which is being harvested early by the farmers.

The most of the government fish farms are lackiaguired maintenance. It may be due to the shortdge
departmental labours. Thus, these farms are nattaiaéd properly for sufficient production of fiskrsery. The short fall
of these requirements are met by the productioprofate nursery farms as well as fish nursery bhbugom the
neighbour state Assam. Moreover, it is also notited there is no price regulating mechanism fdah ltbe government as
well as private farm owners. The price of the figled especially fingerling size vary from farm aonfi depending upon

the size and its availability. The price of fingeg size fish seed vary from Rs. 2 to Rs. 5 ingheate fish farm.
CONCLUSIONS

The demand for local fish in the market has bemmeasing. The ever increasing purchasing powgreople
encourages the unemployed youths and farmers ¢éouaKish pond or farms activities as their semiap@nent occupation
which gives good source of livelihood. The develepinof fish farms in private sector fulfilled theam between
government fish seed supply and farmers demandltiore in their paddy fields as well as ponds. Thiis found that the
private fish ponds or farms have outnumbered theigonent fish firms. The development of piscicidtur the state helps
to generate more employment opportunities in bloghgovernment as well as private level. However,ghddy-cum-fish
culture activities are limited to the Ziro valleyly and rest of the districts has pisciculture alda support the rural

households in their area.
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