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State of the System Report
Fish Seed Quality in Northeast Thailand
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Preface

The production of freshwarer fish based on svocking
hatchery-produced seed has become increasingly
impatant in Ama in reeent decades. Falling per caput
consumprion of fish, and other aquatic foods, indicate
the detertoration of wild stocks unde pressure, The
rrend towards 1 preatet teliance on cultured fish is
likely ro incrcase as demanid by both rural und wcban
people increases and access ro natural stocks declines
forther.

A pre-cendition for widespread adoption of
aquaculrure in s varicus forms, has vsually been
the ready availubility of seed Harcheries, cspeeially
those producing carp seed, are well-established in
countries where aguaculeure is having most 1mpacr
on livelihoeds of the poor. Borh Government and
private entreprepeurs now produce fish sced in
counrnics such as Bangludesh, Thauland, and Viernam
where aquaculrure is well-cseablished. lnereasingly.
netwarks of privare prodicers and rraders domunare
the supply of seed to {armers srocking fish seed and
arg imporanr promoters of fish production.

Although fish seed 15 often abundam and cheap. a
common emerging cencern is thar of poar qualicy.
Fish seed that sursive or grow poorly undermine both
attempts to promote farming fish among new
adopters and the eonsistency required by commercial
firmers ro produce low-cost fish for poorer
consummers,

A majet issue & whelher the poor performance of
stocked fish observed regionally s due to sub-optimal
seed quality or simply inadequate management by
the lanmer afier stocking, Further, if fish sced quality
is t0 blame, 18 the major canse of poor quality gencac
or management rclated? As fish seed stoched by
farmers 15 treguently handled by many ‘actors’, poor
managerient May OCCUr At Many STages.

Government agencies need o understand che
importance of fish seed qualicy und its impace on
fish production if resources arc 0 be best targeted
and pelicy decisions on furure investment and
management options improved. Convendonal data
collecrion, analysis, and dissemination eypically
produces information rhat 15 too little and roe |ate
to form such decisions Parucipatory merhods
involving collection and syndhesis of infermation on
current pracrice and opinion from a broad range of
stakeholders are the basis for the concepr of State of

Smull, deep ponds within areas of rice frelds

bave been wsed to conventrate and havvess wild |
Jish, Their tradirtonal managenient as :I"Eﬁlgf.ﬁ'
alvn ensaed sustainaile harsests,

. n e E al .
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N

the Systcm reporting. lntensive fieldwork followed
by imual analysis and presenration of resules o
stakeholders 15 followed by 1esvisian and producrion
of concise, readable (eporrs by local pairner
insrirutions. Research and implemenwation agendas
are defined wirhin Statc of the Systcm Reports tha
are printed and disseminated lacally.

The Fish Seed Quality proleer is supporied by
financial suppore to the Asian Insteure of Technelegy
and partmer insrirunens in four colntries b:.-r the
Aquaculiure Research Pregramme, DFID, UK
Partner institutions are the Research Instirute of
Aguaculture Number 1, Ha Bac. Vienam. Callege
of Agriculture and Forestry, FHo Chi Muinh Ciry,
Vietnams Regional Develepmenr Commirree for
Livestock and Fisheries Development.  Southern Lao
PDE; the Departmene of Fisheries, Thalund. and
the Depaitment of Fisheries, Bangladesh AIT Aqua
Qurereach fzclitaces the project in Yictnam. Thailand,
ant! Lac 'DR, while the DI'1D Fisheries I'rogram
facilitares in Bangladesh.
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Background

Wby 18182

The wupurtance of Feshwater fish, and a varicty of
other ammal and vegetable pmducrs derived foon
wotlands and warter bodies in the diet of rural people
in Worthrast Thailand 15 well-knowia 1t comunbuores
most al the ammal protein to o dict hased on glun-
nous riee, 1sell an aquanc plant. This dependence
appears to he ar risk as the harvest has imrensified
over the last decade. Both the excavanion of ‘trap’
potids in ree fields, and the sale of the fsh produced
appen o liave increased; nearly 70% of houscholds
now have rrap ponds in rhe wild fish rich wiea of the
Vewer Chi Valley, mainly for cash generation. | here
are many ndicauons thar dvis s oo sustanalde, and
farmers ate wicreasingly arocking tish sced in botly
putpase-huile fishponds and 1ice beld wrap pond sys-
rems o supplement the wild cach Wheredss only
6% of houscholds had culture punds 5 decade ago,
even (1 an area wich relatively fow wilid fish, more
than 20% of farmers now scock fish in aeas wilh
considerable wild Hsh resources.

This cxpansion 1n fish culeurs that began over 30
years agen but accelerated only o the last Wecade,
ls been stimulated by the availaluliny of fish sced

Harchery development wus or.gim”y [imited Lo
govelment provineal staions, bul more Litely has
been dotmnated by private entreprencurs. Recently,
production, distnbuion, and use of Fsh sccd have
become mere complex, providing livelihoods for a
large range of praple thraughour the region A wide
range of culiure mehods and levels of production
luve developed.

Cl ASSINICATION OF | I1SH TARMERS

Uhie maloruy of farmers stocking fAsh do so fo mees
lome eonsumption needs (53%, Type &) A sinilu
preportion of houschelds sell more thun they cat
i 18%, 1‘}’}11.: ), as those houschakls rha ear mare
than they acll (17% . Type 13} Fish proaducrien
exclusively for sale is practiced hv a minoniy, (12%,
Type DY bur many  households sell some ol the fish
they produce.

Change from subsistence @ commergial prodncnon
is nar a simple progressien many farmers with
cxpenienee comninue wo produce fish manly Tor 1he
hausehold. whercs more than 40% of commercial
producers have less than tive years experience.

Number of farmers by category
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Are more €xm rlenced fish Tirmers mare Hkely tosell thele Osh
1han new entranis?
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Background
MARKETS

Most farmers sclf their fish 1 1hewr own village.
Middiemen become more important as the propor-
tion of tish sold increases. On farms where most of
rhe fish produced are carcn, ponds are mainly less
than 5 eni {1 rai = 1,600 m® o size, und often foss
than 1 rai, where fish produced are maialy sold, the
culrure area is larger, often in cxcess of 10 ru

11 e T e 1 e B eeu e Tardn T
Aure Tmrmmers, selling feshwore Bikely gy maras their Tisch peed?
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TECTHNICAL KNOW-HOW

Information abour raising fish has spread among
farmers i a number of ways. For example. ave
the last ren years the pructice of numsing fish seed
in hapas by farmers prior to stocking was developed
and promoted by the DOFfAIT. The concept has
been effectively disseminared as more than 70% of
farmers selling at least some of their fish (B.C.D)
have heard ubout the method. Around hall the mar-
lee~oniented farmers (DY nurse ther fish seed and
often use the hapa method. Fanness prodicing fish
mainly to ear are boch less Likely to have heard about
hapa nutsing {<30%) or to have adopted nursing,

The DOF has been intluencial in informing atl cypes
of farmers aboutr hapa nussing, both directly and in-
direerly rhrough media and training. Farmers rais-
ing more fish vo sell than ear (C), and subsistence
farmers (A} have been cspecially dependent on dhi-
rect conraer wirh DOF as 4 souree of informarion.
Other farmers have relied more on media (D} and
contact with neghbers (B).

HATCHERY DEVELOPMENT

In additien o information. fish seed is needed before
widespread adepuen of aquuenlrure can occur.
Governmenrt hatcheries are now located in every

provinee and privare operations occur throughour the
region Both spawn and numse mainly the small carps
{silvcr barb and common carp) o a size of 2-3 em.
Indian and Chinese carps and Clarias carfish {both
African and hybrid) are produced. but in much
ismaller quantnies, Location and size can be used o
classify private harcheties, which produce mosr seed
overall
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Typically, large (>3 milliontyear) and small (<5
million/year} hatcheries are found eirher as groups
or clusiers, or as isolated operations. These factars
affect borh production and marketing of fish seed
Farmers purchase fish seed cither directly from
hatcheries or from middlemen These are iniportant
‘actors’ in the dissriburion ot seed 11 the repon. They
ditfer in cheir mobilinys some trade fish seed ar fixed
plaecs; others sell seed 1 plasuc bags from pick-up
rrucks, travelling from village ro village during the
monsoon season. There is wide vatiation 1n the
numhers of mobile traders serving differenr parts of
the region and this, ragerher with the uneven
distribution of harcheries, could . ffeet farmerd access
ter fish seed or have impacts on its quality.

Urﬁ'.au ety Deve been an impmwu:f 3.!:"”;;.:—4
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[hus report was based on surveys conducted m 11 provinces in Northeast Thailand swhich were facili-
tated by the AIT Aquaculure Quereach. The harchery and fry trader surveys were conduced in June
1998 by the Depuement of Tisheries (DHOT1-Udgn Thani [nland Fishenes Development Cener’ and
Uban Rarchatbiani Univessity Tisheries | coruren®, The food fish farmer survey was gonducted in August
ai1d September 1998 by the hiologists of the IMOF Inland Fisheries Development Centers and Starons.
Represeneative food fish farmers (123Y, craders {20} and hatchery and nursery opearors {60) were
tnrcrelewed using short, semi-sergepured quescionnaiies, Daw from the surveys were entcred and ana-
lyzed by the suaff from the abave institurions, fcilimted by AIT sl The infarmation was presenied ar
1 AIT Quieeach-facifiured workshop in Udon Thani in November 1998 o food fish furmers, wraders,
hatchery operators. and government biclagisis. The repert was drafied sisnultancously in both {an-
guages unmediasely afier the workshop t refiect major outcomes. The repan was cdired by Nuppnnuni
Yoorong, David Litde!, Perer Edwards and Arlene Nieees-Satapornvanc®,

Any comumefis or discussion relating to the Issues in chis paper should be sent to : AIT-Aquaculture &
Aquade Resources Mansgement (AARM), PO 8ox 4, Klang Luang, Pachusithani 12120 Thailand;
Fae {662) 524-5218: c-mail- aurm@aivacth or d.¢lietle@stirac, ak.

Layour. AIT/AARM Michacl E Jones and Anushys Rajmohan Cover Layout! Lynne O Rouelie and
Michael F. Jones Phowax: David Lile  'Nappanus Yootong and DOF biclegiss  “Kriengkrai
Sacapornvanit, Tuanteng Jusagate, Thanathip Lambkom  *nstitute of Aquaculture. University of Stirling,
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RESEARCH PRIELL

Determineg iF fish sced qualicy diffesences . ’ g

ist herween harcheries, espodially Government ¢ ﬁ””‘." Ji.l.r;mnﬁh'l'ﬂ%r_."f#ﬁ‘?ﬂﬂﬂﬂ? Wlia ol
and privare hatcheries of differenr types. Hawa THW IR N o8ISR T2 A i dnvaa Ty
Develop merhodologies tor monitoring fish unLigryy

seed qualiey ac the hawchery and farm levels.
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Compare the impaet of hatcheey! nurseey 3 4 L g

methods such a5 freding on wed qualivy. | 1 Firfinawsing nﬂ&';eﬁﬁ WHBURT WA uATIT
Develap and tield test systems tor producing ﬁfxﬁ';.wifﬂl

high qualiey mixed sex dilapia fry locally 'n

Northeast TF iland. T Jﬂ?ﬂutﬁmﬂ‘rwlmnﬂumﬁi’mmﬂiwutﬂmpunﬂ
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IMPLEMENTATION/I"OLICY i FweuseTma TR TIRAA AU Al o e
1, Synthesize wnd disseminate infarmation on sodue tun e Tuseridnun Gaveayssoinlng
the advaniages/disadvantages of ‘improved
fich seed. e ¥Y and all female silver barks. ﬂy‘j,‘;’ﬁﬂjjfﬂﬂ 111]
2 DOF 1o develop and Lusplement stratcgies | R ﬂf‘“ﬂ’m“ﬂ”m”h'ﬁﬁ‘mﬁ" CEELTS
1o disseminate niarker infarmanian regarding ' Frmans bow) Fikrresartt pun mysagmier o
fich seed ar the provicial contres, g dur dettifaunitima taWanemy n¥usesweotmenmin
| uig the main scasen pesting at provincal Ashe . , -
ery stations and regional centers of daily upe |  nisfrsu I dngueas T TR IHNTIRAIA
| dates on fish seed availshilicy by specics, size; gmfﬂu'i'ﬂﬁily i iﬁmﬁmﬁ:[ﬁmrﬂm e
|and priee fram privare haccheries. HIMATITY  iidtaulan TanguanTonmil it lunaz

wﬁ‘uwwugn fUA WU FuTu neETmTRLY
day woamisuamvehiu® Tumnsfu e
mvntngAsata gy Temonatuy gl
4. DOF wo imprave performance of privace | iz ¥y idase -
Isecmr oaders through:

a.) development of appraptiare Fraining
mi=thods and fish culrure extension infnmu-nl
don for use by fish sced vaders o nnndrziensrnFin e tunirammugies

b} srawning aud cervificarion of fish secd 1om it wﬁu]i}m Tmrlﬁnnﬂﬂﬂumhmﬂu;

3. DOF 1o provide fucilicies fyr Rsh sccd sah:tr1
by local private hatcheries.
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Food Fish Prb&{uction

STOCKING SEASON

May and June are the peak mombhs for buying fish
seed, but slocking  occurs year-round Subsisrence
farmers (A) are wost likely e stock fish seed only
during the carly wet season and commercial (T3
operatows are more likely vo stock outside of the main
season (10-20% of farmers). The availalility of fish
seed and water are the ley factors affccting che -
ing of stocking by all farmers. Farmers raing fish
o sl are also likely to consider f condnions ar:
favorable for fish giowth and ~urvval, and marke
opportunities m1 theyr ming of fish sced purchase.

' o o
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Timr preferener of Farmers In stocking Flsh inig their ponils

=10
£ k0

ﬁ@mﬂﬂﬁﬂhﬂmmﬂm

iy Udmmadegml
Wh dy Farmor, SRang® seed soutve?

1l

2 (5ellebat} D 5elly

W it FHIRETEE [ TYRIHEILEY
I 1wy 1oz moemity
O ko el el stsmarinaliey

Ly lamirs (YR NTY
& T B

W arisea tngh pricu
B nrmsnanasT g ineemuenlenas
[T Tt st sncls

M (Ean
B (Eac3ehl)
B {3ckl=Far
B0 (5clly

;ﬁg"’#iv&ﬁ@&@%rrﬁ?

SEED SQURCES

Most farmers buy fish scal from privare hatcherics
and tradess. Bur, in 1997 the populaniy of the DOF
as 2 source of fish seed ingreased.  People cating more
of their tish tend to buy fish seed from mobile rrad-
ers. People selling maee of thel fish aic more
likely to buy from privace and government haccher-
ies.

Commeraal larmers (D) are most likely to change
their source of seed for greater convenience and bet-
1o service. Qicher farmers change thew soures for a
variety of reasons. Poor quality s woreasingly im-
portant as a reason for changing souice of fish seed
among farmers wanting o sell their tish

The main sources of {ish seed have different prob-
lems. Seed from mobile traders ure likely w bo of
poor qualiy. DOF stations have little chowe ol spe-
cies and ofter poor service and convenience. Lack of
credit may also wnhibic DOF sales of fry.

Farmers are intenvifying fish production wsing a vari-||
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Seed Production
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Acsppsment ol seed qualily
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SLED PREPARATION

nost harcherics prepare fish seed For sale by starving
them in hapas within conerete mnks Hatchenes close
to one unolher are also more itkely o use chemicals
such as acnflavine Hatchery operators assess the
qualicy of fish secd sold by observing Bsh activity
and the presence ot abnormalitics. Large concentrated
hatchettes also use the shoaling behaviour of groups
of fsh as a indicator of good quality.
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CONSTRAINTS TO NURSING

Many facrors constrain nursing of fry, of these
harehling availabilicy and predation affect hacche:-
tes of alt oypes. Latcheries in dusten, both large and
small, are paracularly hmited by poor wacer supply,
whercas larger hacchenies (cluseered and 1solated}
ranked adverse physical factors as 5 mujor conserune,
Stnall hatcheries locared close rogether wdencubied
sconoime faceors to be unporiant bur, in contrast to
other rypes of hacchery, had fow social constrain.
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Food Fish Production

Many fish cultserr systems ave unpraductive; wifd
(itweel stocked fish ave haroesiod primurily for hone
Eﬂﬂsump.ﬂpn.

svuvmsinla et uu RS n teaaninA8 darnsra i
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SPECIES SATISFACTION

Farmers selling u greacer proportion of the fish chey
ruse are more likely eo conrinue with the same spe-
cies from onc¢ yeal o another. Afiemphing w© in-
crease vield and growllr rare are cthe most imponane
reasons For inost farmees 1o change species. Famers
that eonsuime and sell fish are most hkely to change
species to oduce costs {BaeC), Subsisience and com-
metclal farmers (A&])Y) are more Ieely o CXpETIMEnt
with new speacs but probably fou different reasons.

[TLAPLA SEED

‘The benefits of both monosex and mued-sex tlapia
are clear to farmers raising fish w consime andfor
scll Although comnumercial farmers (D) were mor
likely to prefer monoscx, many pretencd muxed-sex.
botey pereene (40%) of subsisience farmers apprea-
that both mone and waxed-sex cilapia had
advantages.

atedd

All wypes of tarmer found thar biceding by socked
tlapas hus corcam advancages. Subsistence [armers
appreciated the reduction e fish seed costs whereas
moic cormercial fareners valued the seed produced
for sale or exchange. Slower growth and uneven (il
size of muxed-sex weie disadvaniages (dentified by
all farmers

SEED QUALITY PERCEPTION

Most faimers are satisfied wich  fish seed quality
espectally commercisl  faomers, Most farmers check
the quality of fish seed hclure purliase. Movement,
size, and nutnber of abnormalities are che most im-
poitant indicawors of quality wwed Shape of fish 1s
used to a lesser degrec. Commercial farmers tend o
rely less on size than ocher ndicaors,
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Firaners raising fish primarily for rome coMinp-
tion alse appreciate the qualities of monvsex 1ifa-
pia’ more consistent growth avd & larger-gzed fish
ar furrvest. Bue a lavge dewtined for guality wixed .
sex seeed stefl exises, :



Seed Production
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Generally, hateheries have inereased their inventory
of broodstock over the Jast few years. [1is comunon
for uil hatchenes 1o prow their own broodfish from
their oven hatehlings, althongh isolated hatcherics oftcn
raise broadfish from harchlings Purchased from other
farms, Some hatchenicys also buy manere brosdfish
for spawmng. latcheries i isolucd locations and
operaton with more expericnce are most likely to
source broodfish from wild stocks.

Hatchenes producing Chinese silver aml grass carp
frequentby uxe very young fish (<] vend whereas
silvir bark, common carp, and tilapia are used al azey
vencrally considéred o be Dhder than aptimal. Small
hatcheries relurn spent beoodfish o ihe same pond
due o space limitations. while most larze hatchencs
stock them inlo Separate ponds. Some 1solated
hatcheries also sell spent broodish as food fish

ACCESS TO INPUTS -

I Licvheries close together have Lever access 1o cer-
tain physical inputs and mformaton, All nurseries
use blue net hapas for helding fish wecd  bine mesh
hapas are manly used in haccheries located in con-
centracions, and are less popular 1w iselated areas.
probably due to poorer availability or less inforn-
tien ubout their benefies. The use of grading ncts
only by large isolited harcheries suggests their supe-
rier technical knowledge and the gualinconscious
markets on which they depend

1.‘ ng-l J.ljj
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Larp¥ Scuall

W q0dszu DoF

(| aﬂﬂl'l-t | Mmass media

The DOF fricnds, family, and neighbors were the
man seurces of informadon for all hatchenes cxoept
small =olated huicheries har ware mast ichant on
the DO zlon:. Vanous media waere alsa an impar-
tant source of knowledge for hatcheries, excepl for
large 1solaicd operanons.

TRENDS

Haccheries sometimes need eo purchase seed tn meet
customer demand for numbers or species of fish
Demand for Bsh sced from concentrated hatcheries
appears ta be increasiog i recene years, bur dhe
murkets of selaved harcheries are more unstable.
Alchough half of the 1solued operauons 1cpoited an
\Rcrease in custemers. che Test reporeed a decline
Hutcheries ol all rvpes char increase production are
tesponding ta bugher demand. Excepr for large
isolared harchencs thar tend 1o have more resources,
there is evidence that broodfish are being muanaged
more efficiently. Greater comperition among
hatcheries and reduced margins are imlscated Ly
incrcascs in pond area and the number af hroodfish
maneained, evcepr 1 small solated operations

Holding ol fish seed throughout the aff-scason hy
hatchenes situated in cluscers suggests thar these
operations stnive to meet year-round demand. In
conieas,, 1solated hatcherics are mare likely to use
nursery ponds o rase food fish during the etfseason,



Food Fish Production

SPECIES SATISFACTION

- 1
Many Pl cultare systems are unproductive; wiled
unel socked fish wre harvested primarily for fume
CaHS ML PELE L
= w2 .
TeppitrrinBe anin ez v g T Tavmcin il o ervn
snztandusozgadid iy ianTurd niaw

Purmers selling o greater proponfon of che fish ey

ratse are more Likely to continue with the same spe-
cies from nne vear to another. Attempring to in-
ciense yield and groweh rare are 1. mest ELLPOTTanl
reasons for most farmers to chanps speciea. Farrers
that conswine and sell fishy are most hkely to chanpe
wpecies o 1educe costs {B&C), Sulwistence and com-
mercial faimers (ABD) ate more likely to experiment
with new speaics bu probably for different |easons.

FILAPTA SEED

The henefits of borh manosex and mixed_sex tilapia
arc clear ro farmers raising fish to conswme andfar
sell Alchongh comrmercial farmers (I were mote
likely to prefer monesex. many preferred mixed sex
Forgy percent (409} of subsistence farmers AppTECi=

All wpes of farmer found that breeding by stocked
rilapias has certain advantages. Subsistence farmers
appreciated the reduction i fish seed coses whereas
more gommetcial farmers valued the seed produced
for sale or exchange. Slower growili and neven final

wre ol mixed-sex were disadvantages identificd by
all farmers,

SEED QUALITY PFRCEPTION

Mose Fremers are sarisfied with  fish seed qualny,
cspecially commercial  farmers, Most farmers check
the quality of fish seed before purchase, Mavemnent,
size, and number of abnornialicies are the most im-
portant indicators of quality used. Shape of fish 15
used 1o u lessor degree. Commercial frmers eend to
iely less on size than ot indicacors.
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Farmers rainng fish primarily for fraome covsroup-
tion slso appreciate the gualities of monosex tila-
et mnove consistent growth aud o larger-iized fish
ot butrvest But a large demand for quality sived
sgn seed stifl exisry.,



Seed Production

SELE-SUFEICIENCY

Fish seed is produced both by srow-oun farm-
vrs and specialist hatchenes, Tilep s the most
commonly produced fish seed among grow:
out farmers, with 40% of grow-out frmers
producing some wexl of this spocies, They use
seed of nlapia mainly in thelr own pends. bur
significant quantines are also sold.

COMMFRCIAL OPERATIONS

Concenirated hatchenes are mostly found in
Nongkhai, Surin, and Mahasarakham
provinees, while 1solated operanions are more
commen e Uban Raschachan, Mukdahan,
and Sisaket. In Udern Thani, isolated
hateheries are mostly large: when they are
concentrated together 1o the same area they
rend g be small. There has been o dechine in
the establishment of new haccheries in che last
10 years. Operarers of large hatcheries have
more cxpoicnceg, while small eoncentrared
apetations tend wo be meose recently
escablished. With the laner ponditions appear
0 have favored the development of haccheriss
in conetntrations rather chan in isolated
locations,

o e 4 F =
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Seed most cotumenly produced by Tarmers
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MANAGING BROODFISH

RBroodstock management is fauly consisteit between
harchery types. Broodfish are reared and conditioned
prior e spawning in caithen ponds Most harcheries
have 3-5 broadsteck pands. alihaugh small harcheries

have less,

wafiaravedlravwizdn Authimims

Establishiment of hatcheries
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Trading and Distribution

TRADING NETWORK

Traders listtiheting fish seed  from
Mulasaral.ham ure mobile. but stationary
operaiions occur in Udon Thani and Ubon
Ratchathar Srationary traders rend to sell
[0 custamers woiLhin their own province or
withun the Northeast region, Mobil. rrad-
eos sell outside their honie province within
the MNortheasr reglon, and further afield.

Most customers buying fish seed e grow
out lariners. "I 'he practice by farmers of hold-
g and nursing befare selling on 1o grow-
our farmers i nnusual. Mobile traders also
do not nurse fish seed hefore selling on.
wherezs srationary traders typically nurse
[ty before selling, '

Moabile rrurdevs baoe wade fish culture o pasihility for
réice farwer. all aver the region,

O - ' - L L
Honvgafa wwrsada salen A i i hflavein iie
"

vaviid wr e S

=

SEED SOURCES

Tradets wnd o buy sced from a veriery af sources;
only 30% purchase from a single supplicr. Mobile
fry rraders consider bad seed quality and inconve-
nience as imparmnt fcrors nr not buving from he
sune  suppliee. Uscompetitive prices, poar avalall-
iy of seed. and bad service are the major reasons
stationary rraders purchase fish seed [rom differein
hatchery/nuncry operadona,

oeparition e un omm daFaRon el

Reisoorn mobilie Tradees do ool buy (v senl

TRENWDS

Most searionary Lraders reporred nercased sales over
the fast thice years, but a greater proporiion of mo-
bile eraders indicared cheir sales were sianc or de-
clining 1he most popular sizes of seed sold by ali
traders are 2-3 and 3-5 em and there 5 2 wend to-
wards larper fish

There are diftciences i rhe species
that traders are most likely ro seli.
Whereas mobale traders sell mainly
silver barly, sradonary traders prefer

Feniem % dngh: sopplice to sell boch silver bark and tiluna

T e L L Mobile traders report increased sales

G rost) of silver harh and til.pia and re-

A o st . W .. . duced sales of hybrid cuthsh aver the

yuality) Linsindfoans | 1y vhree FCALS.
e (P oo

—— . 3 Sranonary rraders both purchase

and sell their Bzl seed nunly within

Tumnin {Poce — I a radius of 100 lm, Mobie fry rad-
TATITE Ll | Powst 5

£ st ers buy fish seed [toin harchenes up

— service) to 300 lon awuy from ther home

16 base. Theur customers are locared

both locally and ar distances of up
o 500 km away.
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SPECIAL TECHNIQUES

Mobile traders use many differoe special teclimques  They also consider shape, presence of abnormalitics,
to maimain the quaity of fish seed. Tn contrase, sra-  ind averell condition {e.p., =ale los). Mobile 1rad-
uonary traders simply cover bags of fish sced 10 keep  ers claim 1o be providing a bread range of wclhnical
them cool, icfill exygen and change warer regularly.  advice to Farmers, whereas stationary traders offer a
Traders look uc fish acivity or movement as the main mare limMed range ol advice,

wdicatars of good qualiny
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