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INTRODVCTION 

T .\ is advaiiced in variois atatemuttire's. Its fistht farm 

ers *I' *'' It, flg
ii bra k-rottheir cultures of milkfish water.ers are especially noted carps in freshf (hinese

water and lpoly-culturesish 
have Ibet' alliong the leaders ill dv-

Its research biologists 
,hrimp clture atnd h.ave been itlie most successful

veloping to fo(d size.
in artificiall' reprothicing and raisitig mullet 

I"etoured iin Taiwan durinig j
Aqutacult irai facilities were 

T. P. (hem,
1i971. hlle itinerary" was developed by \Mr. 


iishvit'e s ])ivisioi. Joit t Coin it'lission il IItial ie-

l)irector, 

i Chio served as interpreter.coiistruction. Nr. (liang-j 
inludes atstuiiars ol milkfish cilture aid

This reptort 
spawi ing and raisini mul-

the techniques used iilartificiallv 

let iii Taiwat. 


CULTURE OF MULLET 
I %v,,v......T e dis'issiots ti lt ,,s , I ,,,,,,, v 

derived from observations and conversations with researchers 


the field and from published literature.
and fanners in 
are greaterAqua'ultural potenti.als for milkfish and mullet 


than those for most species. Bolth are hardy and resptlzd

tolerateenvs'iroinents . 

well to natlagellc iit ill coltfined Both 


the imillet tolerates clder 
 Iliperatures,
adverse -onclitions; sarad 
bult th t ilkfist7 Iinarlit ns. gItie 

hi gher t e ept a e nIi'e 
s.th i l i a t ex- elli t c hsal iiii 

. Both Ililt' h slrotis, feeding primarhl 
areas wer r feedi g pritll arilywlltre cult iredp thi rl than cano 

that call lt cheaply
Io c p!antnie Irgaiistshenthi an 

ill 't w as ltually
lip 'oaia ii t t fa r is w e e visite tt hr t'i a .twi 

Ibiing culttred. )r. 1. C. Liao and his st afof I'mhgkang 
were it first to su me'ssfully spawn

M arine Laloratorv, who t 

imlillet and raise the fry to fingerling size, were inte.'iewed. 
The tCh i 1ues se" i thet' 11ktif16ill sivg and risig 

stimm arized iii this report. Very
of fingerling m ullet are 

m ullet culture.little is presented ol inhabits 
mollet (,.fIugil cc'lI/alu.s Liiaets)

The striped reh 5-lter suchstei tist'rt'It~liit~lsof diverse locationsmarine, braukish, andaid fresh waters (ftilirilcbrlkstI 

U nited States. Israel. a tlld h 
as India, Taiw an, Japaii, 

areas.
It is a valed food fish ill most of thoseentiits,s. asenvirmSoviet Union. to variedof itillet 

The adaptability 
alid otierish va:t.e.aiwii.Tilehardiness, tidmarket llits 'it5s,itit maewell as food charcterstisopolr p 

charaterist i's ilke it a poplrt 1 fisth ill Ttiw . 

... . 

Irofessr. Dept. of Fisheri's ;iid Allied Agricultiires:.'Assistant 
set'ing as Chief tf Party. AU-Go'enintit of Ihilip)ines Inlnd 
Fisheries Project, aiila. 

lo-Ill "r.IiWilll amclmsIIn total prodlictioll alld valueIt' 

mullet ranks third (2,20(0 metric tons mid NI$44Iiillioni 
milliol). anidmilkfish first (19,0)0 metric tols ail NT $I0() 

oysters second ( 12,0() metrie tlls mid NT . I21 million). 
sta. It is 11eliev edtI Ii atS I IKctliutNit i.lh't s

lt 
:w' 

atas i t i ( ll aiwad . It is kbiicedw thI 
in ti e spaSw 

miigrite sltliw ld into tie Kuroshio (:ill
sdho ls of mullet 

the Illigatim
reit from No,'cmler to Iiebruary. 'T'le peak of 

is in late D aiid early jal ar.y. I'sIt taken d riigle eml'r 


It' migratiilS ;Ii miure1In sperm and almit ilitle ova.
 
old with body hvngths

Th migrating fish are .1 to 5 y -ars 
to -15 ccei imeters.averaging 42 

ts llig art' l fomto :.5 eel teiii l'illv Iet't
Fingerlings 2.5 

tile western coast frot 
estuaries and coastal ws'at ers altng 

lesh -Ustally the inillet are stoked i
December to Mato. 

ponds at 2,i000 to :3,0(0) h'ctire ii ombination with 
water 

At n al vitIds of tiltullet hectare rai ge
the Chinese carps. 

up to 150 kilogramns witlout fertilization. -t0 kilotgamls with
 

1,500 kilograms with feedinig.fertilization, and 
Striped mulle c,it taltol'rate water tillp.riul"l t' e l'llt..'
 

frn, . 4 to :35L (:. Ilit thlie op ti iithum watter tell)peratrive IrI ir
 

grlwth is atltit 2:3 ' C. Sal it iti's of 0).1 to 3S p.p.t. are til
erated by adults. Young fry will not tuierate saliniti's below
 
17 p.p.t.
17 a 

fir stoc king po ds is for

ih ia ual demand inT ai v.an 

dpeSlmte yearsmillion rimiei 
nmet.For thiis a td other reas ns. researclh was begli ii 

is tioti 
raise tmillet for stoeking size. 'T'liis 

to artificially spawin and 
work beg 1 il 1963tilMit ollve'td tli' ctOIper iktiV'' efforts 

the Fisheries lHe
of tlfe Taiwat Fisheries ]ilemiti. Tiwa i 

iolog y . 
sea r e iIn stitu te a tdit tilt Instit tite o f F ishe ry Bt 
Natimnad Taiwan Uni'ersitv. Their earv wioirk oil indued 

spasiii g resulted iillions hatg eod survioIvvesi 2:1 .irlah,ts.hii ry. hut l 
1.ai7 ot' fry illt If 

rat tt whert.ri lal ' IhTFI ill I tlt 
tprim ril lv lti'' kefelh'r Fin lih.ti 

w k wa s pporte 
it I.tI etn t 'eters i t siz 

Tort ear. u firerlyiii s (11) * 

were4:3l kept alive th.Ifor :30 days. Thesizefolhltwi'ttlg year25. cetilla, ttotalt' er~solfiti erl iiigs l~ ratige'd ii tip 

fter t in g ssizrvi2S t'' IiitIm 7 0 
ang d4a tilt 217 gra t 'st 

( (1 ft-s re rii't I, legthIi if I edit i197er 
an i 2 gatemsl. 

for" artificially sipa\w'illg(27 davs). :andtechniques procedores 

attnd raisiig t m1lh't to fiiigerlings ss,i' as follows (I)r. I. (. 

[Liao. Director. llmtgkatlg Mariue aiiirattr'y): 

3"iitI S40.() $.01 L.S.NI (New . 



dVII \,0H,th ild 11l,,1.%, l l ',,/d. h.piNo hits on lilt-, 2h]] 
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The culture of mullet is becoming increasingly popular in Taiwan 
ince successful methods of producing fry in hatcheries have been 

developed. 
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12.ihTIt'ol t.,Irl'. l lh tiuut., lc\c ilzi. l ine dry t hisra t lilb ,t 
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c .n utoflilt- It' . o\pl .,i tt. tt . il 65'. ( uu i ' itiz i uiir,-,h' 
4v, oblailed .S,.l",li/v]d cg "-,N%,I(, tihm .h -iid to plasic. tanks ill .5 


tlm .~ .,t~~n .;tc]'"_. h 'I. " u: 3)grow'.s
,d 

j)itii:l' ltii(litrpttl" \5 .5mttn '.iti525:.1 p .p .l ", t'. to ttoi . ,i i. , 
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CU L TU RE O F M ILK F IS H 

TlI ilkishi (Chall,,vllelll.,). ;,]ihlugh co']ltured .'lhutost 
exclhusively ill hn oh al]l1 isthe("]'aiv.'u , lu'sia, Iwh lIpp~Ille.s. 
il slim]lo l Illaill, olld brac.kish ',~hrspec'ivs c'oltilredl-a 
ill th(\v rld as tota l ]p is i-'' It is hv " . fa]X as rodu tion c lli.- e d 
fll. [ltI llom(sl ouit s o f c ulhi ill w llil l sl .ici fish .'(ed T akvi 
fr m Ili(. sti]llt lits offd od ,c1 an.'o ' "T'h.'I. ( d f ol.ic's. 

irodu.'li n in l 1 of in 'hii' illinilkl".sh
l .,.995 lo.ns \\as 
L.vilhvr all\ othe'r slush. slx.,iv.s. 33:pi-r ('(.'tlIIla l fill It w:va, 

of Ili, ailo utillora ]nlehri'hl al "rai,,\,tn piodot-li, n iI 57i111;.1 
lcoos. \.lo ,,'ho\ \;0!,i. tons %\;it%ittlv 1.,S.9.5 ]lnihi placedl 
; i M ' - 95 .7' u a llo ou p.l:c o va]]li:3 i iolit l 4 3 lr . ',lil Ilivto ta l 
of aqlacollilh oim-rll h liol.u 
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Corn c i a 
ii'l)Oirt(n eluelrt cinutititluLu l. 

Basket of milkfi sh is weighed prior to sale. This is the most im -. 

portant fish species cultured i wt cuuceui igte1i'000 

metric tons, with a market value of NT $395.5 million (about 

$9.9 million U.. , produced from ponds during 1969. s 

Commrcia HarestFry 
arestilhe 

Ca.+tche.s (if ildhlt ililkfish, oil till. IhIigh se'as hilv't [lot hell 

Irepl-rtet. Repolrts, ill'c ('01l1lilt01I It li llt o rc sioll rcatrch nitalr 
shore'. St'hel,, <i Iaro, fis~h have, been oblse.rved't off shore' withl 
dteir dh.'Sill fills aibo r \%aIterl'- it c'haIrac teristic' of ,milk-lish. 

Commrcia 

l1cu al lfihhuttubte ti'luitIh\ hgt -litii saul wlli iis oivrist-
ingt .front bll rsr' ill i~~l "Milkfiishllhave' id 'o been t:ikel' n 

\601 ,tikv tri ll).%,Millt" . scim',. ha,"I)OMIS, fi ,(ll ex-ven
~h'14mllu\ +.t~t~, lt't.it .h1 t;k~i],[~ l]X n'll 

,, rlrti( o h. i arvestilig ilaill ,,t<tok', ot ath,', ,ulifi s . 

nfo maton\vtork.Bioogial
Biological~~anInforatio 

gbli t tll.' troli-D~istribution. Nfilklfish arc' (list rihlittudtl lr, 
ca+l andl sulbtrop~it',l k\wll'r', of tilt Indian alltd P~acific ' Oce'ans. 

Tile*'Var :ii't'l mud ill tit,- Atlanlit'- O)t't'iu. 
ollilalut32al hu33ppot. Sex isatirit is dit tiheIV attlhl' lifeLife Illiston.. Vv, \ little is kilo)\l, ,.alnt'r inig 


hlishory (it nlil'kfi,,h. .Spa+\,.lin,' ottolls h1o11 Al,.ril to, Atigtst 

\-itlh -ifIp,-, il lilt(- April mid .ol \' \I i\+ 1. tm v oil-


shunt' ill rh.al. eirltHiveh Shadllv. \,. r r ,, th('r1 1 ;1111 "i'uld\' 


01," coral1 I~othon'., de.voi Ili v'cttill ald \%lh tr %;Ilinlity is 


:12 to 3]3 p.p.t. Sexuail illa tilll'il is tholliht tol be :at ab+out 

Idrnlhie v t Ii6 Nvato f,',,1ii 12"1 Iglh'i, valt , %12 

kilil. i ,s lr . v 11r', vi,'it ofl o\ 1v.i,'sotitieorI ii 

gl.\id li',h ia I d (lluuI - I-7 1.5 kilugrainls. ']tilnii ltiul' illgf 
imiui i of ul , ' Ii :1 Il 7. moillion hI'nlle. 'll
high ttmliu,1 ltiil ,l Ii ll atllr iit uui a nl i 

I hleu v'i piiii)i ab.l, t to ullillii tt r'sI illa t.lo I .1 1.2 
dian ' l. 'l,\ hatch i l 12 Iooli. The Ir\ all. Inilli-I 

. 5 ui-it' A l 

1tIll flliu i,to,' h u gIll tla' , old. thlh .r ltil i ol eg the' 
%AIi\ lrl IIS",. i. tIi,,n, f a, ,u 'I illt. 1 o ld le iit 

ilolish .Ilclillg milli l' ', anltil uuil 

ll;aIx d 

"ill thir(l.Il n., tl.\ .f(, J.'\C. h'tll illt'ii:. si. hllick. 

l o 0\41,ilh'd \\It'.)iC \lt l f l i lllt 

fls l u t ful llF .tdigu t AIr\Ic,. NIii Iike,oh si1l 
. 

labits. 

tliro.,co it. aulualltl i ilt-losl., olt11 to leiai r iv la thi inll 

tonlis oin'.pi Ii 'iili* tIl il 1 ,. lo d s llic . ,c.tli,,.i 

hBdlitr up tot(' adillt)hUli litt,'le slug ihat th ei .c ir.\.ey\ 
li i.l tu'ii) h55lit, u ilkish ".ut ) iiir tho bIliriIpT thelir o il d t il nls, mu l 1) ut-gre 'iu A let.lit-lith os co lt l ilum 'r, h 'odilig 

tlur' uiuilopre 1 li Itlis t he hotooi ii ild
 
Animal ovitomisu, cmonsunled irt. t.at'irr tal be initncidtl
orderllili o f lerue.ii si it, 

ldi tu,1,1-, to tilt, \vv<,,t;1Iiv' dit. lhi \\r\v r, Stch tlrgulisnlls 

$9.9 iorinnif ,loducld tpondosdod. (opoisdl .f .. frm 

Ilu'\': F yoalvcis, Mtltl kishill digesting trats
bi and eggs ero 

ih iner ticilkfs ind 

of \i etottoa Vast'la plnP ts and 
o milkiiae. Al..o h1u:,.iiion l hvtrihns, 

rallt aictal filaiuntole sil tificia llt'mrntly nof twlig r tiht 
The r f.llrteillare tdiplagtts have (lei. 

t oi.o ' lu lits a uh'.'ak l , ill theI idor'de of Aprlerv'ce
\v'ltttr. aild oil tilt- surla.'l 

It is whetaported thtat milkfish ae t silll and llosta es heed
 

pixcilusively luaing t l d filthe Ita t
 

rivirot ental Mil wh
"laolernce. isry ve mustl toitr

for flctui I ar illit i elet ii i I illnt, h lresBlnlr toe w'e n -(S i 


thou msl t IllIfili ailinla:. "Tlheyiit'(l leportedt o titolerat'
 

1allges of saliu it'y fro-hi t.i to 1i p.p.t. Thty ca live ilu
 

liii't hiaiigisecomhij) iS tell)
.ii s (le . Sudden dupette Ide-low mtrs dheve 
ila tvt culse- toiscohllratirn, ttilp.o ay bltindess, d o 

heddhin o' skit layehr'li. 

Collection and Marketing 

'ollhtion li mketinig1,tl of' m1ilkfish fry for stoc+king 
into pondlts are' spvetial phast'. ol' tilt- nmilkfis+ farmning inl

(Itl.h\'. 
:o'llectioii of Fry. Tilt fry are ntet'ts,;arilv collhted froil 

coastill waters siutwt' .+rtificit 'illeavlls of' SIpil\\'Ilillg Inilkfish are' 

't:lhvettdduinita slt'le to bae dhavested. Tilv atreiig seasonl itl May anld,on~tlis oif April tol Ocotbe'r, \vith al r,ek 
lle. Collectting 'g,'olls a're dl. surf andl shi-ttlo\% are'asl+ 

lllng tilt(-sa d hadl\" el'l of till- soltht'ril l1.111 oIf tile c t F . ry 

for- colletin'g milkfish fry" t artilt-thtrnSoop))"llungkallgl hts ill'(- t L.'libtratory,o wivt'rt aboumt col.lv tors.Mi-in+e 20 

T'I' ir s~oop i lets ;u'te co(nsttrted of<i aimboo plelts 
cllltO~l.tloth.Eat'h is ~on~st1:rtedc by [o1"mll i the' plehs 

into all X-s11i lletl from llld attachin1g tile Cloth to foit ll+ it 

bag ill tm '-h.'ll, of, tile X frallte. The' other half of, till "'rali, 

Sev tl''. s hanlehs. The, trimigidlar stol)l is :alplrtximadtelY 2 
hgoauui2-te :and 2 mter'ls dheepl.lio wleiuotaeutlyitigle
meters vithe at the fros' 

The' ne:ts ile Iusl'd illolng' Slh\wh'\ ill .41illlo\%. sitldlv area:s 
ill \vatr ankle-deep to shouhht',-deep. I'"it'h ue(t is fi.iv, (I for 

10 to 1.5 inimlh's befre't th- ratclh is re~lovtmtd. Fish \\itllill 
I rint l t ntting into sillll(Ihl. lit a're' harvestd bl t wah (' al 

ba;g oi". aboult 2-liltr \'o1unnt \\-]ill- simultaneotusly liifting the' 
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POb.il'l 'teVell i\i 

ili g , billibllt lrill s~~t
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iltliN ll ill, 11 artls 
i tol i\'iv ctie' lttit 
io'Sl tilt',itiei, ii 

i 

I tilk it io ,it- in lltti.iattic it'tllh 

it s l l kliI i t . t l ) 1aiitrs,, o.il 
lt liht Ia Is. a 

hll, ' ahv . 
Ill tnI'Ici I Ildt i ll ahilt'I IliI 

lihkl ltlih iii T l irslsastl l i 
\il t . . ti ttl s 

1.' il mrel ts. (" cilh 'ti slsilill l illt its 
hIttkoti , . , ts.l It ll it'ts I, i ITh ifsh it l t'..h
Itt tihi . 'p'isolhklihhld ,~ h tts l\ . 

iti abil' i l Ii jars hillt, \\ hiis li' trsaic ('iitlil'tli' \It1s iii ilt'd 
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are constructing a framework of bam boo poles over 
w hich is placed a layer of rice straw . W hen cornplted, this 
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Milkfish pond being harvested by fishermen with gill nets. Size 
of net mesh permits fish th at are below marketable size to pass 
through. 

7 



Survival of I)ifferent Sizes of Milklis. Soiv-k'Ild milk- ITINERARY 
li.h is a ar,,'iently l Il aljhi h O iih appea. Il.h u lidpvi, "lai\all
fragile. lDisil'se and parasites. aw,colviide',ed incidet a.~l b\ jime 2,' 1971 ~ ' T ar\ 

. ' 
l's tediaiii.i iuie ktCil, v il 

2 prtalil )t do ii ulrilto1predation llIo .shiwi l 
botlh dit, hin and dw pepl Thu'It 'onidt:1
 

cails. "Tlhe'hll \\illg is Owt c'Xlvc('ed Im till\ ho.' dilh'elill 

Size.s oftlish ,unh'r spv.'iccon),ditions: lill.'
.I 


ish .
.Mortal lity IF ii-1 ndlco d ition~s' jone 7 

\ trn olh d f ll co ll groo ild I ] i . 
Iniik ' ia I I ,'H 

I tht2 port 'vtitn ' l e: e ct ing s to -1 's 
In llIlar 'lh) mns'r\ 

20(per'k'v'( FI \ oft 10 imu.titham-stizc' of 150) g. ill:l\'hl 
ip docti(.n ponds. 11111v .W 

2 per cc(', lF to (-Itto harvesting i gs of 1 2 15 . size' 
of '250)a. in io u tl. ,I..ds.ponh I()n jin.', 

2! pv., vvitl lFinge'rlin,g.,ilt12 to 15 cm,. i,,overwitvi- 11111111. 
ing polids. 

oni,,tiiSill ()I l 
(.1Cll)l
ist',dioll 

'FlIist Iopaga tioin 

I:ll 

nv.%lli(.i 

''st 'n\m',l i,. " o l 
(hopc i"sh ( :11ll11 

"'a l Imld\ Iilk hi I 
.Malkc'ls hotrItillish lt\ 

-1 ,(licshiah, lish ri 

\ 'shan Toil. Fish Ihllalc\lc 
M al-kcs hot,.ilklish It.\ 
Tllig,ngK Mhrim., I.bl ahorv 
]:lull 
I vpalwd "l'ailpi.Tlai\ all
 


